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INTRODUCTION  (SUMMARY)

This report describes an erea in New Quebec covered by Speclal
Development License No. 4576 which has been granfied to Hollinger North
Shore Exploration Co. Ltd.; An account of the various phases of
exploration is included, and the genqral features of the region thaet
are of economlic interest. The geology is discusgsed and a recapitu-
lation of the rock types is given, with wha‘!; J".'s now known of their
matual age relationship and attitude. A complete review of fhe‘iron«‘
ore occurrences is inéiuded, and a description of the “gosman aveal.
The p'ossibilitie‘s for the discovery of additiq;nal‘ ore &époéiﬁs afe

stressed.

- HISTORICAL, BACKGROUND

- Geologic mapping, topographic m&pping' and prospecting wex?e;

_carried out in ‘the arca in 1939. Operations were suspended in 1940.

| They were resumed du.rmg the field season of’ 1942, when Holl:mger Nor+h

, Shore Exploratlon Co. L’c.d., a subs:.diary of Hollmger Consol:.dnted -

| Gold Mmes, Ltd., acquired the ‘concess:r.on fo;'merly held by private‘
.~iﬁtérests. | |

FQUISITION OF SPECTAL DEVELOPMENT L[CENSE HO._ 4676

In the summer of 1937, wh.‘;.le in cha.rge .of- field Work for
: 'Labrader Mz.nlng and Explors.t::.on _Co‘. Ltd; ,~4-~1;;he wr:.te;r located a nu;;xbe:_:
, ~-’o‘fi goséahﬁ on the'f ﬁppef p’ar'b‘ of vthe George River (weSt brénch)- in
.‘New Quebec,, Dur:mg tne f:.eld ‘season of 193&, in the course of work

»for the same company, on the Ruth Lake Deposrbs of iron ore, the

' writer hscowred the. B:.rnt ‘Creek Deposit of ma.ngenn_ferous iren ore
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in New Quebec. 1In the winter of 1939, because of tl2se discoveries
and ﬁpon the a&vice of the writer, & private group applied for and
secured from the Department of Mines of the Province of Quebec, the
exclugive right to prospect in an area covered by Special Development
License No. 3432. This license was eventually allowed to lapse.

In the spring of 1942, Hollinger North Shore Exploration Co.,

" Ltd., a subsidiary of Hollinger Consolidated Gold Mines, Ltd.,

was grented Special Development License No. 4673, covering the ares

formerly included in Speciai Development License No. 3432,
DIRECTORATE

The Board of Directors of Hollinger North Shore Exploration Co.,

Ltd., 1is now constituted as followss

President: © Jules R. Timmins
Directors: ~ P.C.-Finlsy

‘C'.F.. Farwell |
B.M. Evans
L. Mizgala:

~ Secretary: . P.C. Finlay

The ‘executive office of the compsny is located at Suite 721,

Royai Bank Building, 360 St. Jemes Street West, Montreal, Que. "




Y
"

CHANGE OF MANAGEMENT

Mr. Joln Knox, General Menager of Hollinger Consclidated
Gold Mines, Ltd., has been appointed General Manager of Hollinger
ﬁorth Shore Exploration Co. Litd. »

The work of 1938 in New Quebec was in charge of the writer.
When Hollinger North Shore Exploration Co. Ltd. was gramted Special
Development License No. 4676, Dr. J.K. Gustefscn of the staff of
Ebllinggr Consottdated Gold Mines, Ltd., was put in chafge of
operations. The writer, because of his lengthy association with the
project, was engaged as assistant, and also acted in: an advisory
capacity.

The preperation of this report eand the accompanying mep has
been entrusted to the‘writer, owing to the resignation of Gustafson
to dccept a wartime position with the Metals'Reéerve Company of

Washington, D.C.

LOCATION AND AREA

- The aree included in Special Development License No.»4676

is described by the Department of Mines of the Province of Quebec 85

follows:

"A block of land situated immediately to the north of the

‘watersheds, which form the;dividing line between the Lebrador and

thé.New Quebec terriﬁdries,_at the north end of the chain of Lakes 

Attikemegen, Petitsikapsu, Dyke, Marble, etc., at the heedwaters

“of the Hemilton River, as indicated on the geological mgp_df‘the“

New Quebec Territory, published in 1929 by‘thevDépartmeﬁt[df‘Roads‘

and Mines, Mines Brench".
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"This block of land, comprising an aree of 3,900 squere
miles, may be more particulerly described as follows, to wits
'commencing at a post four feet high, bearing the following
inscriptions:- "North-eastern angle, License No. 3432, under
date of February lst, 1939, J.A. Retty", planted on the west
shore of the discharge of Lake Advance, at the headwaters of
the George River at the extreme north of said lake, indicating
the northeast corner of the said areas; thencein a west direction
astronomically, a distance of one hundred (100) miles; thence,
in a south direction astronomically, a distance of thirty-five’(ﬁs)
miles; thence, in an east direction astronomically, as far as the
height of land mentioned above; thence, following the said
height of land as far as an imaginary line drawn in a south

direction~@stronomically from the point of begimning.! "

INACCURAC OF BOUNDARY

~ From the above>description it is evident that the boundsary
of Special Deveiopment License No. 4676 hinges upon:

1. The lccation of a post placed. by e writer on the
west shore of the outlet of Advance Lake, in 1239,
pursuant to instrﬁctions received from the officials—of‘
‘the.Quebec Department. of Mines. |
:Z;IIThe»geographical‘position.of the height of land. |
‘The location of Advence Lake and of the height of Land is not

accuratelyfkndwn; These have:been placed on- the existing maps:

from rdugh sketches, as those parts of the region_where'théyfare,shown~
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have never been surveyed. Fleld work now indicates that the true
position 1s considersbly different from the location represented on
the existing maps. If the maps were accurate, the area as now shown
would covar the ground orlginally requested. But, owing to the
change in location of the present geographical tles indicated by
preliminary surveys, it will be necessery to revise the description
when accurate surveys have been made. This will be essential in
order to define accurately the boundary of the ground originally
granted and thereby eliminate the error resulting from the initial

unavoidable lack of geographical knowledge.

ACCESSIBILITY - TIDEWATER BASES OF OPERATION

Guif of St. I.awrence

Two teke-uff points have been used for air travel to the
area from the Gulf of St. Lawrence. Thsy are located at Moisle, Que.,
and Havre St.-Pierre, Que., on the Noxrth Shore.

Moisie is a village of 200 people situated at the mouth of
the river of the same name, some 325 miles below Quebec and 14 miles
east of Seven Islands, Que. The population of Seven Islands is 700.
It hes “hree general stores, one of which is owned by the Hudson's
Bay Company. It also has an excellent harbour and wharf. The main
cccupé.tions of the inhsbitants are fishing and lumbering. There is
an Indian reservation at the west end of the village. A rsgular
boat service between Seven Islands and Rimouski is maintained by the
Clarke Steaaship Company during the season of navigation. Rimouski

Y may be reached by overnight journey from Montresl via the Canadian
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¥ National Railways.

The distance from Moislie to the interior base at Sandgirt
Leke 1s 265 miles. Molslie was the take-off point for the expedition
of 1239, It has the advantage of being comparatively accessible and
heving more frequent boat service and better stores than Havre St;-
Pierre. Another advantage is the basing of planes irn fresh water.
Presh water is much to be preferred to salt water, as the latter
corrodes the pontoons.

The great disadvantage of this teke-off point ig the height
and rugged character of the hills to the north. These hills rise
to heights of 4,000 feet within fifty miles of the Gulf of St.
Lawrence. In order to have a reasonasble factor of safety in crossing
these hills, it is necessary to climb to 6,000 feet. The fogs of |
frequent occurrence along the hills render flying hazardous and often |
impossible. For this reason it was decided 1o use Havre St.-Pierre
during the past season.

Havre St.-Pierre is on the North Shore of the Gulf of St.

Lawrence, some 400 miles below Quebec Cit&‘and directly north of the
éentral pert of the islend of Anticosti. .In normel times a weekly
boat service between Montreal snd Havre St.-Pierre is mainteined during
the season of navigatlon. Owing to the submarine mgnace‘duringfthg“
past summer, this service was considerablyvdisrupted. The situetion
made problems of trﬁvél and supply very aipficult.
The village has a.population ofvl,ZOO. It is the seat of a
' bishoprié;f end institutional buildings include a hospital, a convent :

and a normel school. There is only one large store in the place, and
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the choice and items of goods are very “imited. There iz an
excellent harbour and wharf at this poinl.

The distance from Havre St.~Pierre to the interior base is
265 miles - the same as from Moisie. The great advantage of this
point &s a base on the Gulf is the lower topographic character of
the hills to the north. The rise is more gradual and elevations
are in the neighbourhood of 2,500 feet. Fog clears much more
quickly, and the factor of safety in flying is much greater than
et other points along the Gulf.

The above considerations prompted the writer to suggest
the use éf'Havre St.-Pierre 28 a base during the past field season.
However, the difficulties of communication ere now such that it
o would not be advisable to use thls point as a base until such time
= as the situation is remedied. One disadventage of this locaticn
is the basing of planes in salt water. The corrosive action of
salt water on pontocns has already been mentioned.

The Dominion Government maintains a telegraph line along
the North Shore from Quebéc to Blanc Ssblon. Communication with

outside points thus constitutes no problem.

Atlantic Coast

There is an elternative base on tidewater at Northwest River,
at the héad’of Hamilton Inlet, Labrador. HNorthwest River is the
name of a village of 250 people, having a Hudson's Bey post and a
Grenfell Mission, with wireless facilitiés.-

The distance from Northwest River to the interior base at

Sandgirt is 217 miles, 48 miles less then either of the routes from
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the Gulf of St. Lawrence. It has the added adveantage of having more
favourable flying weather than the route from the Gulf, where low-
lying clouds and/or fog often render flignt impossible or extremely
hazardous. This place, however, is very isolated. It is serviced
every fortnight through the summer months by "3.S. Kyle", a Govern-
ment freighter plying between St. John's, Nfld. and Hopedale on the

Labrador coast.

METEOROLOGICAL STATION -AT NORMAN LAKE

During the winter of 1342, the Dominion Government established
2 meteorological station at Norman Laké, which lies within the
Province of Quebec, just east of the Romaine River and 115 miles
north-northwest of Havre St.-Pierre. This locetion is close to
the direct route between Havre St.-Pierre and Sandgirt Leke. The
spot was very convenient for the operations of the Labrador compeany
(Lebrador Mining end Expleration Co. Litd.) as it was often used as
a refuge in unfavoursble weather, as a refueliﬁg station and as a-

relay point for freight and radio messages. .

i
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PART II

 DESCRIPTION OF OPERATTON
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PREPARATIONS FOR EXPEDITION

The matter of personnel was largely attended to by Gustafson.
Three geologists, two prospectors and a clerk were tansferred from
the Hollingef organization. One geologist, ten prospectors and two
canoemen were hired. The writer engaged two canoemen, & cook, a
handyman and a chore bov, the last three having been members of
earlier expeditions.

The food, carp bequipment and instrument lists were prepared
by the writer on the basis of the standard reguirements for such
expeditions. These materialg were purchased largely in Montreal.
The preparation of maps, prints and so forth was also looked after

by the writer.
PERSONNEL

The following men made up the persomnel of the expeditions

Chief Geologist: J.K. Gustafson, Ph.D.

Agsistants J.A. Retty, Ph.D.
Base Camp:
' Clerk: H. ¥ontgomery
Cook:s O. Ryan

Chore boy: L. Arsenault
Hendyman: J.A. Gauthier

. Eadio Operators: (salary of two paid
o ~ - by Dominion Government)
Halllday, Je S
Hogle, K. (Came in August; sa.‘ary :
- paid to end of sessun)
Gardner, D. (left in August)
Megee, F.V. (came in September)

- ‘Fiéld_:’ Force:

- Geologistss :

: W.H. Bansen, B.A.Sc.
A.T. Griffis, Ph.D. .
A.E. Hoss, Ph.D.
D.E. Whitmore, eSCe




. : Canoemens

T Laporte, M.
Marion, L.
McCleery, A,
Vezina, A.

!
A

Proapectors:
Armstrong, J.
Berry, L.
Bones, 0.
Connolly, E.
Frederickson, E.
Garvey, W.
Gauthier, A.
Gauthier, A.S. (Died at Bruce Lake, on
September 8th, 1942)

Girard, N.
Martin, R.
McNeill, J.E.
Swansoun, P.

Flying (Interior) personnel based at Sandgirt:
Pilot: D. Murrey (awey for one week, replaced by

Holden aad Hollinsworth)
Mechanic: E. Bouchard

Engineer: Changed seversl times - Crewe, Gow and others.
Freighting by air from Havre St.-Pierre and Norman Leke:

Pilots: Jones, Delamere, Holden, Padgett,
Murray, Roy, Gray, Gauthier.

Mechanics: Andoney, Gow, Crewe, Vignault,
‘ ‘Bijould, Certer, Brown.

ACKNOWLEDGMENTS

Efficient assistance is indispenssble to the success of any
operation. The company was very foitunate in securing the services
of compefent, energetic and loyal geologists, whose work contributedv
very materially to the success of the expedition. Gratefulbrecogniﬁion
'is due these efficient colleagues for their assistence in extendihg

the geological mepping of the regilwn. This also applies to the pros—.

pectors, whose untiring and sustained efforts in the search for ore
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deposits are mugh appreclated.

Special mention is dge~Pilot Don Murray, of Quebec Airways,
Limited, who was in charge of interior flying. He was energetic,
competent and really interested in doing his job well. The writer
wishes to exprecs his extreme gravitude to Murray for his splendid"

performence.

INTERIOR BASE

During the dourse of the summer of 1936, a location for a |
‘permanent bnse was chosen at Sandgirt Lake for work in the Labrador
éoncession, and & gasoline cache made there. This particular point
was selected because it was an ideal seaplane base, with a sandy

" beach in a sheltered spot, because it was practically in the centre
of the Labrador‘c§ncession and because it was very ciose to theb
south end of the Labrador trough.

A cookery, & store house, a root hguse and a radio sﬁack ﬁefef
erected there in the sumer of 1937, and in 1959 & log building,
which served as an office. _ 7

A temporary camp was seb up'at Sawyer Leke in 1838, -when the
Sawyer Lake iron ore depdsit waé stripped, trenched, test—pittedfahd‘
" channel-sampled. |

,Iﬁ 1959; operations in the New Quebec Area were carried out from
the Semdgirt base. In the summer of 1942, Sandgirt was again used as
the base. At the béginning of the season, when work was being done in
the saﬁthweét'part of the Labrador concession, fhe locatioanaS'quiﬁe

suitsble, but as bperations progressed and were concentratedzin.the




northern part of the Labrador concession and in the New Quebec
Area, it was found that much valusble time was lost flying to and
from the verious parties. Neither the time nor the meroplane trans-
portation was available for shifting the base during the middle of
the season. Plans are now being mede for doing so at the begihning

of the next field season.
- RADIO

The station is owned by Labrador Mining and Exploration Co.,
Ltd. It is operated by the Meteorological Service of the Depart-
ment of Trausport, Ottawa. | |
Commmication is meinteined with Seven Islands, Que., and
Goose Bay, Labradqr,,wheré daily weather reports are forwarded.
The facilities of tﬁié station were made availsble to Hollinger
Northhshore'Exploration Co. Ltd. for sending out'mességes and main-
taining waﬁch over the aircraft on interior flying;,‘fhe 6perat6rs
also éét,as caretakers of the equipment and‘supplieSLStbfedlat
the Sandgirt base. “ | | |
The radio shack and all radio equipment therein weis destroyed
by fire on December zsid, 1942. Arrangements are being made for
replacing.thefequibment and ré¥establishing the station. It is
hoped-thatzﬁhe service Wiilfbe resumed-shortly.»’ |
| FLIING
When work was initiated in Lebrador in 1936, Neﬁﬂoﬁndludd.
Skywéyé, a partiallyhoﬁned subsidiary of Labrador Mihing~and.

 Exploration Co. Ltds, purchased two Bellanca "Skyrockets" in the
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United States. Thesé seaplanes were second-hand and were allowed
;4to enter Newfoundland territory duty-free. In 1936, 1937 and 1938
these machines were used on interior flying and freighting. In 1939,
one seaplane (V0-BCD) being considered unfit for further éervice,
was dismentled. A replacement was chartered from Dominion Skyways, -
and transportation was carried on as before, with- two aircraft.
Shortly after the béginning of operations, Pilot C. Frechette
. and Radio Operator Gaynor were lost in Aircraft VO-BDF. When the
seaplane was located it was found to be almost 2 total loss. After
a lapse of time a2 second seaplane was chartered froxﬁ Dominion Skyways
for the remainder of the seasdn.
Newfoundlend Skyways, owing to the dismantling of one seaplane

and the loss of the'o‘l;her, was: left without any aircraft. The ‘

remeining assets of tﬁ_lle compahy wére purchased by Labrador Mining
and Explo.fation Company, Limited, in February, 3;942'. During the

~ period when Newfounéland Skyways operated iis owm seé.planes, the:
average cost of all vi’vlying was $70 per hour, a ‘:{’igure' considerably
lower than the overa_'l;;l rate during the past season. During‘thse"
past s.easpn all f_’lyi:;lg was' purchaseé from Quebec Airways, Limitéd, ’
a subsidiary' of Canag:iian Pacific Aii' Services. Freighting from. |
’Hs;vre Sﬁ.-—Pierre was on a poundage Easis, while interior flying 'w_ras '
on. acharter basis. : |

: The freight rate by air-from Havre St.-Pierre to the Sandgir’

Base: was 47 cents per pound, and the passenger rate $80 per return
trip, plus tmsgogsgatign_ tax of 10% st the beginning of the season.

V@ E ~ +  and raised to 15% diéri’ng the latter part of June..’Interior,'flying- was: ,
SF o AT SR T SN S -
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) Ag;.\ . ~ . : :
e on & charter basls, the rate being from $50 to %70 per hour,

depending upon the type of machine used. The cost of freighting
gaséline used on interior flying must be added to the interior rate.
This amounted to an added $108 per hour (Gasoline, $4.50 per gallon;
hourly consumption 24 gellons). The total cost of interior flying

in the New Quebec Area was $173 per hour.
CORGANIZATTION

As in previous years, the central base camp at Sandgirt Lake
was the focal point of the operation. The members of the expedition,
ffeight and cemp equipment were ferried there by aeroplane from
HBavre St.-Pierre. From this point the field parties were equipped,

on the basis of lists prepered by the writer, and flown to different

lﬁcalitiés at which.they worked. Supervising snd provisioning were

" done weekly, using ration lists prepared and revised over a period
of years in view of the requirements of the operations. ‘
Field.work‘in the New‘Quebec Area (Special.Development‘License

No. 4676) on behelf of Hollinger North Shore Expleration Co. Lﬁd.,\

was carried on from the Sandgirt base.

METHOD. OF_MAPPING

Theaav&ilable toyographic maps are of little value except in
' their major features, and priof to the work of the writer much. of"
the‘area.had rot been mapped or even roughly sketched.
’Surveys have been made by range finder and Brunton compass,. -

and aerial sketching has been doné extensively. Befo:é assigning

a party to field work in an area, it was examined and sketched from
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L v an aeroplane, so that the party had in advance a rough map of the
water course, and it was comparatively simple for an experienced man
to plan werk in advence and arrenge a meeting place on a lake suitable
for landing the aeroplane.

The field personnel worked in ‘%wo-men parties. Iﬁ has been
found that two-man parties can work more efficiently, are provisioned
more easily and can be ghifted much more rapidly by plane than larger
parties. The geologist had a cenoeman ss helper, the prdspectors

worked in pairs.

BRIEF REVIEW OF FIELD WORX

1939 - Geological Work and Prospecting from Sandgirt Base

e One geoiogical party and one prospecting party worked for

- part of the season in New Quebec. C(perations were grestly impeded~.
by the loss of & plane and its two cccupents, Pilot C. Frechette
.and Badip Operator E. Gaynor.

1840 —~ QOperations Suspended

1941 - QOperations Suspended, Sandggrt Base Abandoned
1942 - Geologiéal‘Work and Prospecting from Ssndgirt Base

Geolegical Work

Geologists were instructed to make e rapid, genefglvexamination
of the rocks in order to éovef tﬁg country as quickly as possible. They
were gdviséd‘that Speéd'in reconnaissance ié essential, but that points

of potential economic interest‘wefe to be"examinéd in detail. The sole
object bf the work was to locate favourable:areas for préspecting°

During the past field season -feur geoiogical parties operated qu

Vin~théﬂNeW“Quebec Area. The name of the chief of. the party and the
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area covered by him follows:

A.T. Griffiss Griffis mapped the upper part of the George River

(west branéh) ag far as the big north bend. He then worked southeas+
to and Including Arjay Lake.

W.H. Hansen: Hansen mapped a new lake north of the upper parti of the
George River (west branch) — Retty Lake - and went downstream as far
as Hensen Lake, which he mapped in great part.

D.R.E. Whitmore: Whitmore continued the work on the upper part of

the Swampy Bay River, tying his survey into t}ife mapping of the Labrador
concession on Petitsikapau Lake.

The work outlined asbove consisted of range finder surveys of
the waterways,in the course of which geological observations were
made. This mapping was supplemented by land traverses, which added

greatly to the knowledge of the geology.

Prospecting

Four parties of experienced, well-treined prospectcrs carried
on the search for economic minerals within the New Quebec Area during
the past season. They were placed in areas which appeared to be most
favourable to the occurrence of ore deposits, and in the course of
the summer were shifted, when the possibilities of rapid discovery
appeared to have been exhausted or very slight; or when more promising
ground was located. Theywere instructed to.cover the area quickly,
in the hope that any large, topographically-prominent or otherwise
conspicuous mineralized outerop would be easily located. Their work
was supplemented by aerial ob‘se‘rvation s Which helped in locating mach

favourable ground.
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The names of the prospectors‘énd the area which they
covered follows:

Eric Frederickson and Ellard Connolly prospected the area

adjoining the lakes at the headwaters of the George River (west

branch).

The late A.S. ("Phil") Gauthier and Lorne Berry examined the
area surrounding Retty and Hansen lekes.

Pete Swanson and Qllie Bones worked on the area included

between Louis Lake and Volcanic Lake.

J.E. ("Bob") McNeill and Normen Girard prospected around

McNeill Lake and down the George River (west branch) to and

including Girard Lake.
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- PREVIOUS - WORK

N

The late A.P. Low, of the Geological Survey of Caneda, carried

out the first geological and topographical investigations within the
region in 1893 and 1894. The maps and reports on the extensive

iron-bearings series were incorporated in a general report on the

Copies of this report are available for perusal at the library of

the Geological Survey at Ottawa. Low's work, though pqrely of a

reconnalssance nature, was 2 general guide in the present investi-

gation and is invalushle as a starting point.
In 1929, Drs. W.F. James and J.E. Gill directed prospecting
operations within the region for the New Quebec Company. Through

an arrangement with this company, the field notes, sketches and

final report were made svailable to the writer. The data, although

sketchy, have proved very useful In continuihg the work.

» In 1933, Df. JeE. Gill investigated reported gold discoveries
_in the southwest part of Newfoundland-Labrador. The results of the
 geological wérk are published in the prbceedings of the Geologidal

Society of America in a joint psper by Cill, Bannermen and Tolmen (2).

Prior to the work of the writer ffom 1935 on, no systematic
large-scale topographical or geological mapping, =nd very little prospecting,

had been carried on within the region.

_(l) Geo. Survey Can, Ann. Rep. (New Series) Vol VIII, 1895, pp. 1L—587L.
(2) Geo. Soulety of Am., Vol. i8, Pt.l, 1937, pp.567-585.
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PHY STOGRAPHY

The area 1s included in the large, roughly U-shaped ter;ain
of Pracambrian rocks surrounding Hudson's Bay, commonly known as the
"Canadian Shield" of the “Laurentian Plateaut.

The surface of the country between the Gulf of St. Lawrence
and the interior presents a very sharp contrast in topography. For
a distance of about 100 miles, the land is very rugged. The plateau
has been markedly incised by turbulent streems. Canyons as much as
1000 feet deep are present along the Moisie and other riwérs flowing
south., A range of hills with a maximum elevation of 4,000-feet'v
(approximately) crosses the country in an east-west direction some
50 miles north of Moisie. This gradually slopes morthward to 2,000 feet,
where the country becomes relatively flat and comparable in local
relief to the topography of other parts of the "Shield". Eastward,
this range gradually decreases in elevation. It is lower and
nerrower in the vicinity of thé Romaine River. This is a very
important feature in considering the possible route of & railroad
to the iron deposits.

In the interior, the local reliefbisbgenerally slight, but
variations in the aspect of the country are Quité.pronouﬁced,

Te the east of the Labrador trough, east of indre Lake along
the Quebéc-Newfoundland boundary,‘there is a very prominept ridge 1
which e#tends,ﬁorthward at leaéﬁ.thirty_ﬁilas} To the east aS'fai‘; “‘
| as fhs Eatdh River and:northmard.roughxy'to £thGeorge'RiVe;, there'N‘
is a large fiat'areé é§véred‘byhﬁﬁﬁéfqﬁS‘lgkgs.  About. the ﬁeadﬁaﬁgrs; 

‘of ‘the George River'(west‘branch) and in the area‘tb the,nQrth-there“ ; 2
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Rt is a series of prominent parallel ridges trenaing northwest.
They rise to locel elevations of as much as 600 feet. North of
Atbikamagen Lake the area is covered by numerous. linear lakes and
intervening ridges which trend generally northwest. Structurai
control of the topography is quite pronounced in this area. The
ridges pafallel the axis of folda.
The upper part of the Swampy Bay River lies along a valley
which is V--shaped in horizontal outline. The divide between the
- Swampy Bay River and the Hamilton River is very irregular in
outline, with long salients and re-entrants trending northwest
and southeast. This lack of regularity is due to the f;ct that
it crosses the grain of the country.

The western part of the area is drained by the Swampy Bay

River. The eastern part is drained by the George River (west
branck). The intervening area is drained by a river which begins
in Retty Lake. It is probably the "Whale". All the above flow

into Ungava Bay.

————o St

.
-

TRANSPORTATION

| The vehicle of transportation used thus far in Lebrador
has Leen the aefoplane. This mode‘of.conveyance is very costly.
if there were a large vbluﬁe‘of freight to}be»mo#ed; it would
effect a ccnSiderab1é~saving ih-ﬁoney‘to.set'up é system of
water transportation from the south.end of'Ashuanipi Lake»to:the
' norﬁh»ehd of Menihel Léke; Plans would have to be nade well in

baﬂwance, however, as prellmlnary preparations would requira ‘4

con51de*able time and the movement of freight wou;a be slow durlng

a short.seaaon.




ﬂm | Tha eventual establishment of a mining industry iﬁ‘Labrador
will require the congtruction of a railroad. While admittedly
there 1s a transportation problem, it is a much less formidable one
than would appear at first glance.

The route along the Romeine River Valley from the Gulf of
St. Lawrence appears to be the most favourable. The distance to
the Sewyer Lake deposit by this route is approximately 310 miles.
The results of observations made by the writer along this route are
given farther along in this report.

There 1s a second possible route along the valley of the
Moisie River to Seven-Islands, Que. From the air, the topography
appears rugged for a distance of 100 miles from the Gulf of St.

Lawrence, but it is possible that a narrow fringe, sufficient for

the bed of a railroad, may bordér along the river. The distance
from Seven Islands to the Sawyer Lake Deposit is approximately'
300 miles. |

There is a-third possible route to the area. This is from
Grand Leke, which flows into Hamilton'Iﬁlet, the long indentation
in the Atlentic Coast. Although shorter than the route tc the St.
Lawrence (distance epproximately 200 miles) it is less favourable

because of a shipping season of only four and one-half months.

PRELIMINARY SURVEY OF POTEﬁTIAL RAILRQAD ROUTE

In 1941, the writer made é geological.reconnaissanCe of the
.:IdwerbRomainé River basin fbr the Qﬁébéc De?arﬁment of Kines. inci-

'dental to the Work some genera_ observatlons on the topogranhy

R
i

Were: m&de w1th a view to determlnlng the suitablilty of the- terraln  '
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along the Romaine River for the constructiorn of a railroad to‘the

" iron ore fields of Lebrador and New Quebec. This work has been
supplemented by additional observﬁtions made during the course of
seroplane flights over the area farther north during the past

. £ield season. In the absence of a report by a rail:oad building
expert, the results of this work are presented briefly herein.
‘They are as follows:

1., There is an excellent harbour at Betchousne, 25 miles =ast
of Havre St.-Pierre, which would probably be the southern terminus
of a railroad along the Roﬁaine Valley. |

2. Tor a distance of 25 miles north of the Gulf construction _‘
along river terraces would be easy and inexpensive.

3. The next 35 mlles would be somewhat more difficult, owiug to

the narrow character of the valley, but certainly the project would
not be of the most difficult type.
4. Along the following 25 miles, the river cuts through a‘large 
mass of anorthosite. The surface-is‘rugged,.and the valley narrow,
~with sﬁeep;sided walls.‘vConstruction'would be very difficult and
expensive along this part of tie route. The»upper partvof the
Romaine River has been»deécribed by A.P. Low (1). Railrﬁadiccné
structlon along thls portlon to the helght of land would be very
easy and inexpens1ve, becguse of the terraced banks.
“The elevatlon of the “head of the river is glven ag 2, 770 feet ':
oﬁ a map issued bY‘the Quebec‘Departmenh of.Lands and‘Forests.in‘tii“”

1913, enfitlsd "La C6te Nord du Golfe St.-Laurent, Comté de Saguensy".

(1) Geo. Survey Can., dun. Rep. (New Series) Vol VIII, 1895, pp.l67L~L70L.
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There is no information as to the method used in arriviné aﬁyﬁhis
figure, so that its accuracy is somewhat doubtful. |
From personal obsérvatiéns, it‘is known that beyond ﬂha height
~of land in the Hamilton River watershed there would be no serious
difficulty encountered in projecting a railroad to the iron hre |

© field.
HARBOURS

At 811 termini of possible railroad routes to the Gulf of
St. Lawrence there are excellent herbours. Theséwéfg‘iocated at
‘Seven Islands, Mingan, Havre St.-Pierre and Betchouané.. The outline.
of these harbours is indicated on the Admirelty charts and on cﬁarté

| issued by the Province of Quebec.

OBSERVATIONS OF LATITUDE AND LONGITUDE - AERIAL PHOTOGRAFHY

During the past field season, observations for latifude.énd,

 longitude were taken througﬁoﬁt’the Ungava Peninsulavby the Bureau

-of Geology end Topogra§hy,vﬁepartment»bf»Mines and ReSources, Otﬁgwé.‘

The object of this work was to establish controlvforvgerial photo~
. graphy, carried on byvthe'Aeronauﬁicai Chart Division of'the United

States Army‘Aiero:ce, for--defence purpéées.~ Messrs. EriérFryfandﬂa
" Roy Ciark'wére-iﬁ éﬁafge-bf the work. Thréelobservations were maae“;;" ,
within the ares, and through the-kindness,of‘méssrs; Fry;and G1a:k;fthek ;

location and velue of same are listed belows
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Latitude N.  ILongitude W.

1. Sandgirt Lake 539 541 law 65° 19t olv
2. Attikamagen Lake ' 549 54t 41n 660 35t 51w
3. Michikamau Lake 549 17t 37 64° g2' 10n

Inasmch as no work of this type had been done.within‘the
area previous to the past seéson, the information is exceedingly
valuable in placing the topogrephy already mapped. It is hoped
.that eventu&llj both aerial photographs and maps will be made

axailable to the'company,‘
WATERPOVER

Scme few rapids are present along'the«uppér~part of the Swampy
‘Bay and Ggofge rivers, which might afford sites for a small 4ydro-~
electric development. In the areas examiné&, however, because of
their proximity to the height of laﬁd, there is no possibility for
any maj@r'installation; |

Because of the probable econémic interdependeﬁce of Newfound—
‘land;Lébrador and. the Néw‘Quebéc Area, the following infﬁrmationvon 
the waterpowér:possibilities in Labredor is included.

Tﬁe area'iSéexcépﬁionélly adapted to‘ﬁheiproduction of‘hydro--r
velectrip energy‘on‘a lérgejscale. Giand:Falls; one of theféreatest’
undeveloped iaterpower sites in thé wbrlq, 1ies within thé'Labrador.

| concession. ‘it;iS*situﬁtéd on‘tﬁe_uépeﬁ part of the'ﬁamilfon Rivér,
225 miles north of the Gulf of St. Lav&rggée and 175 miles west of

'Hamiltdﬁ/;niet.. Thevsite;ié;unshf?aﬁsédiaé~a ?otential-source éf

~ power. : | - | ' R

_'A'rééonnaissancé survey of the Falls was{made,byVLowwin,18945(1).

(1). Gec. Survey of Can., Ann. Rep. (NewLSeries) Vol. VIIQ;,iBQS,ipp;14OL4142L.
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Barometric readings show a sheer drop of 302 feet at the;Falls
with a descenl of 760 feet in 12 miles below the Falls. The rate
of flow was plaped’at approximately §0,000 cvbic feed ver second.

The potential energy is obviocusly very great. On the basis
of the above data, the available electrical capacity is variously
esﬁimated at from 2,000,000 to 5,000,000 horsepower.,

The Falls, moreover, could be harnessed with gi=at ease, cue
to the exceptionally favourable charactervofvthe local topography.
The river flows in a general southeasterly channel. Afterthe
first precipitous drop (302 feet), it takes a sharp turn to_the
east for a distance of one~third of a mile. It then turns southeast
for one-half mile and contlnues in a zig-zag course for eight miles.
covering an actual digtance of only four miles and dropping 258 feet.
’Tbroughout thls length, it is flanked by & steep-walled gorge
(Bowdoin Canyon). The fotal drop from-the-edge of the Falls to the
end of the goige‘is 560 feet; The gorge gives way to the broader,
but still steen—sided and narrOW'valley of che H&mllton River (1).

Several small waterpower-sites are -present within ‘the region,

| but these are not to bawcompared w1th Grand Falls.

From the above, it is evident that there is suff1c1en+ potential »"

‘ hydro—electrlc energy o fill large mlnlng requlrements with a probable

surplus available for other 1ndustries.
. EXAMINATION OF amn-: EALLS

Durlng the early part of September, a cursory exaxna:tlon of -
'the power posszbilities of Grand FallS was made for the. Aluminum Co.

(L) Opp. Cit. p.128L.
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f%~ »y . of Canada by A.W. Lash, electrical engineer, of Thorold, Ont.
Lash was on loan from the Ontario Pulp zod Paper Company to
G.H. Acres; consulting hydro-electrical engineer, of Niagara
_Falls, Ont. C.E. {"Pete") Lemoine, on loan from the engineering
" gtaff of the Quebec North Shore Paper Company, Baie Comeau, Que.,
and three bushmen, one of whom was supplied by the FLebrader
Mining andrExploration Co. Ltd., completed the personnel of the
party. The survey occupied a period of ten déys.
The information obtained wag iIimited by the very rapi§
character of the examination, but it is much more reliable than
any existing hitherto. The preliminary field éstimates, aé ¢ lven
veibelly to the writer by A.W. Lash, are briefly as follows: |
1, The-vertzcal drop at Grand Falls is 275 feet and not
502 feet as previously reported.

' 2. The flow is 35,000 cubic feet per second
3. The available hydro-electric energy is approx1mately
1,250,000 horsepower.
4. The Falls.couldvbe‘harnessed'very'easily'by'diverting“the‘
flow of the Hamilton River northward through & chain of lakes
and dropping it iuto the Hamilton River béIOW'Bowdoir Canyon.

~ It might be necessary to build & cut-off at the head of the
Unknown Rlﬂer, 1n order to divert the flow of that stream through
Gabbro and Sandgirt Lakes. A canal and a dam might also be

- necessary on the west 51de of Mlchlkamau Lake, in order to

: dlvert some of the flow of the Naskaupi Rlver into the-Hamlltonf”i

River.
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; Within the Labrador concession they form a narrow strip close
to the Quebec-~Labrador bounc~ry, axtending northward from the south
end of Andre Lake to the vicinity of Marten Lake.

| Dr. A.T. Griffis, who mapped part of the ares in New Quebec
underlain by Keewatin-type rocks, haes described them as followss

" George River Series:

These rocks consist of endesitic pillow lavas, some massive
grenular, non-pillowed flow rocks (greenstones) and some associated
inter-flow sediments. The trend of the series is N.45°W; the rocks
dip and face northeast, and the totel thickness so far mapped méy
be more than 50,000 feet.

Pillow Iaves:

- The laves are similar to the pillowed andesitic lavas of

| Ontario and Quebec. They range from fresh, derk greenish-grey, fine—
grained, well-pillowed types, with pillow-rims from one-half inch

to one inch wide, into massive flow rocks of the same composition.

Greenstones

As mentioned above, this neme is applied to massive flow

récks, and the rock should have essentially the same composition

as the related pillow-lava. The greenstones vary from fresh,

massive types. It is inferred that ‘their composition is andesitic,

and it is difficult to distinguish the coarser greenstone types from
~ the late dioritic intrusives. This similerity of the greenstone to

the diorite is at least suggestive that they are of felated origin.

Since the diorite dykes ﬁnd sills intrude the sediments to the west,

ag% there isy therefore, a remote possibility that the George River
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volcanics are younger than the Huronian (?) sediments.

Inter-flow sedimentss

Three types were noted, namely, black carbonaceous tuff,
quartzite, and conglomerate.

Black carbonaceous tuffs: thils rock is nowhere conspicuous
but its constant occurrence as a host rock for sulphide deposition
makes this a most importent member of the George River Series.

The rock is ealweys a well-bedded, dense, carbonaceous shele or
tuff, and eppears as an interflow sediment between pillowed lavas
or between massive dioritic flows or sills. Some of it, doubtless
weathered, ig very high in carbon and floats in water. Of the
thirteen sulphide bodies examined by the writer, all but two were
in carbonaceous tuff. Six of these sulphide masses were overlain
and underlain bty rock thet was mapped as diorite. Since the tuff
hofizons occur between rélatively massive, combétent rocks, they
undoubtedly offere& the easiest channel-ways for any minerslizing
solutions that were working up to the surface, and were, therefore,
naturally favoursble places for sulphide deposition. The associ-
ation of the tuff with the diorite is not, bhowever, as conveniently
explained. This association might be considered an additional
point.in favour of regarding the diorite in the lavas as of flow
origin.

Quartzite and slate: there wefe several good exposures of
grey.to light weathering quartzite and fresh grey slate in the
viciﬁiﬁy—of Doublet Lake. These.appear‘to‘be intérbedded.with.the-

George River volcanics and were noted by prospectors along the
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strike of the formation for several miles to the northwest and
southeast.

Jonglomerate: on the ridge east of Faute Leke, several
outcrops of good conglomerate were mapped. This conglomaratel
appears to rest conformably on veslcular sndesitic pillow lava,
and. conteins verious pebble and boulder types ranging up to
fifteen inches in diameter. Rock types distinguished in the con-
glomerate were an igneous gneiss and a2 massive greenstone or

dioritic type. "

Pre-Huronisn (2?) Intrusive, by A.T. Griffis

" Serpentinite:

This is a dark, broﬁn—weathering, massive to blocky or
pseudo-pillowed, black, dense to dark-green, coarse-grained
basic intrusive. It is identical in appearence to serpentine -
rock that is found elsewhere in the Shield and has probably been

derived from a dunite. It is usually found in sill-like masses or

dykes, and, slthough it has not been found definitely cutting the

lavas, is very probably sn intrusive.

In several places, magnetite is found as narrow stiringers

~ in the serpentinite, and it is believed to be genetically related

to it, as these stringers were not seen in any other rocks.

‘Narrow veinlets of picrolite, the very harsh variety of asbestos,

heve also been observed in the serpentinite. At McNeill and Girard

- lakes, where the rock.has been sheared and carbdnated,’it has bécome

talcose, and narrow talc veins are found in it. "
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Huronien-type Rocks (1)

e Quartzite: Kivivic Lake

To the west of Kivivic Lake, the lowermost member of the
sedimen%s within the Labrador trough ié a narrow bed of quartz-
pebble conglomerate which rests unconformebly on the ancient
gneisses. It merges upward into a quartzite. 'This conglomerate
is composed of vitreous, subangular pebbles up to one-half inch
across in a fine, sillceous matrix. Where observed at another
point, the base consists of a four-foot bed of arkeose. This is
of particular interest, as a thick bed of arkosic grit extends
from the east of Sawyer Lake north-northeast to the south side
of Snelgrové Lake. It is near the area of gneisses which lies
beyond the esstern side of the Labrador trough. This thick bed of

o - arkose may be the stratigraphical equivelent of the narrow band
- of arkose on the west side.

The overlying quartzite varies from white to pale pink %o
grey, Cherty facies are common. Whethér‘ér not this is the same
quartzite tkat occurs higher in ths section is not yet known. For
this reason, it is mentioned specially. Limestone underlies the
white quartzite in the Ruth Leke section, but it is quite con-
ceivable that the limestone occurs in lenticuler bands within th§ ’
quartzite, and for this reason, the two quartzites may be the saﬁe.f
The Kivivic.Lake quartzite is overlain by iron formation. The white.
quartzife.in tﬁe Ruth Lake section is overlain by‘a»narrowfbandqu
brown slate, aﬁd'the brown slate iS'overlainrby'iron formaﬁion’(3§e >>>‘ 

table of formations).

(1) TFor completeness, a description of the regionsl features is.
included. : ' o
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Dolomitic Limestone

P
- 1

A light-coloured carbonate rock which varies in composition
from limestone to dolomite outcrops at meny points within the region.
In the Ruth Lake section, it underlies the white quertzite, The
colour veries from bluish-white to buff to rusty brown. The texture
is very fine and the fracture conchoidal to irregular. Stylolites
were observed in places within the rock. At some locelities, it is
very pure and has the appearance of lithographic limestone. At other
localities, cherty fragments occur in nodules, lines and discontinuous
bands up to twe inches thick. Retlculating quartz veinlets which
stand out on the surface are also found.

An extraordinarj limestone breccia of tectonic origin was
observed in several outcrops along Astray Laske. It is composed

mainly of engular fragments, and, in places, blocks of both buff

RSN
P<~R§

and bluish-white limestone, ranging in size from a fraction of an
iﬁch to three or four feet long. In the space between the blocks,
smeller angular fragments of black chert occur in a carbonate
maﬁrix.

This breccia was probably formed in the vicinity of one of
the large thrust faults which occur within the region.

The writer inclines to. the view that these limestones probably -
occur as. lenticular bands within the quartzite. This view has. been
confirmed by observation on'therridge west of Attikamegen Lake.. |
Other supperting evidence is suggestéd by the fact that no oﬁtcropa 
of this rock have been found in the Lebrador trough within ten miles
of the western margin, although rock exposures are abundant in the

northwest part of this area.




Limestones occur intermittently across the Labrador troﬁgh.

Quartzite Brreccia

The quartzite.breccia is not a separate member of the section.

It is the lower part of quartzite lying directly above. Because of

its very general occurrence and distinctive appearance, it is an

excellent horizon marker, and for this reason, is mentioned specially.

The best exposure found thus far occurs on the west face of the |

ridge to the east of Slimy Lake.

ryis type lies in a zone 50 to 150 feet wide at the bottom

of théﬂquartzite{,blt is got a tectonic breccia but is composed of

angular, subangular éggnroughly rounded fragments of a dense, chert-

like substance varyiﬁg in colour from grey to brown and black,
embédded in a matrix of dark grey, glassy quartzite. About 20% of
the rock consists of frzgments ranging in size from one-quarter

inch to one andfone—half inches across. Somelof these fragments are -

agates. Many of the fragmentis, however,:are marked by avunique

structure. They are roughly.ciréular (though not always) and com—
posed of successive layers of silica deposited in rhythmic or con-

. centric bands, each band having a jagged or scalloped edge. The
cause of this peculiar pattern is unknown. It may be dug.eithef to
the colloidal deposition of silice or to some organic agency.

This rock was!ohservedAat geveral points along the westefnv

part of the trough.

Quartzite | |
'Thebseries of,parallel ridges»in-the‘RuthnLakeféréa_cdnsiét,‘,
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in great part, of quartzite. Exposures are also plentiful in other
parts of she region. The high hills are usually held up elther by
quartzite or iron formation, or both, because of the comparative
resistance of these rocks to erosion.
» The quartzite is massive, dense and fine-grained. It is

typicaelly greyish in colour, but is also guite glassy in places.
No iron mineral was observed within this quartzite. This is a signi-
ficant and important feature, as the rock is thus easily distinguished
from the conglomeratic quartzite higher in the section, which always
contains some iron mineral (Magnetite, hematite or limonite).

White quartzite, greyish g:anular quartzite and impure
quartzose rocks (greywackes) occur in what appear to be continuous
. bands throughodt the area covered by the Labrador troﬁgh, asrindi—" ”.‘

cated on the accompanying mep-sheet.

Brown Slate
This rock occurs as a narrow bend underlying the iron formation.
The usual fissility of slates is found iu this type and it is character-
ized by-a disbtinctive browﬁiéh colour due to the presence of finely
divided siderite‘cr of one of the hydrated oxides of iron - limonite
turgite 6r‘goethite. Analysis may reveal that the iron content is
sufficiex;tiy high to include this slate in the "iron formation".
The ro¢k is of very general distribution. The best exposure
in the Rﬁth Laké:area can be traced continuously for over a mile. It
is approximately 75 feet thiék; At Attikamagen Lake, the bed reaches
150 feet in- thickness and occurs intermittently aldng a>distance of

T : : '
e - ' five miles. At this point, the rock is characterized by a unique
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type of fracturing. The laminse are coarse, and numerous crosé
fractures impart to the rock s fragmental but regular pattern of
roughly rectangular blocks resembling crushed road-building
material, It is more properly a "pelite" than a truc =late.

The content of manganese was found to be 0.9 per cent.

Iron Formation

This is the most important lithologic unit within the
section because it 2.5 the horizon at which the deposits of iron
ore have been discovered. It is of very general distribution,
heving been found intermittently throughout the lengti of +he
Labrador trough, which extends from the Koksosk River in New Quebec
(and possibly farther north) to the upper basir. of the Hamilton
River in Newfoundland-Labrador - a distance of 300 miles.

Two types of iron formation are present.  One has been
termed Ycherty iron carbonate®" after Lake Superior usage. The
other consists of fe?ruginous chértvwith one or several iron
oxldes. These different types are considered stratigraphical
equivalents, the lafter having been derived from the cherty iron
carbonate by prOcessés which will be discussed later.

The iron formation observed on the western margin of the~
trough within the sediments consists of a variety of cherts gener-
gili characterized by thé presen¢é§f iron carbonate (siderife)._.ﬁ

' These cherts are»beddedvand‘dense. ;They'var& in colour: from greyp_
to bluish grey. The’fracture:is conchoidal. The iron carbbna§g1
‘occurs in nodules up to oneshéif in¢h_acroSég in leﬁses:andfin",

continuous bands with chert lenses. A small amount of hematite is
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B : occaglonally found in some of the outereps. The weathered surface
is everywhere chéracterized by the presence of a soft coating of
red iron oxide. Thigs carbonate type appears to occur mostly in the
western pert of the trough. It was observed only in one areas along
the‘central part, along the southwest arm of Petitsikapau Lake.

The second type of iron formation, t, far the more common,
occurs along the central and eastern parts of the: trough. It con—-
gists of alternating bands of ferruginous chert and hematite. Thei
bands vary in width from one to three inches, thongh at some’iocaliy
ties, the width of the hematite bands is chh greater. In some
places the hematite forms as much as 70 per cent of the rock, while
at others, the content decreases to as liﬁtle as 30 per cent (50 to

s 20 per cent iron). |

: The individuel bands are sometimes continuous or "straight-

- bedded® (regularly laﬁinated)° They are also found in discontinuous-, |
lenses known as the "wavy-bedded" or lenticular type (irregularly |
laminated). Very often the bands are brecciated and recemented wifh
hematite. Wavy-bedded and brecciated iron formation is much more
common then: the straight-bedded type.

The hematite bands are usually fine-grained, dense and
bluish-grey. (The term "specular" is used by Lake Superior geo- |
logists for this type of rock, the platy variety being reférféd to
as "micaceous hematite"). Sometimes, however, the hematite is
reddish; less often the oxide is hydrated when it is brown, or
reddish-brown. Thére is a émall'ampunt of magnetite preSeht'generaJJyu .

%ﬁ* MicroScopic-examinationvreveéls‘that a small amount. of ferruginous.




Page 50

4y

chert is often present in the hematite, the latter replacing the
chert,

The chert bands vary much more in character than the hematite.
The usual type of chert is dense and red, due to the presence of
finely divide& iron oxide._ In meny places, however, it is pink,
due to a decrease in the comtent of iron, and at some localities,
it is lighﬁ grey, due to the ebsence of iron. Where the content
of iron oxide is very high and the chert has become crystalline and
brillient red, it is known as "jasper" and the striking type of
rock produced by the alternations of jasper and hematite bande is’
mown as "jaspilite'.

The ferruginous cherts atb Attikamégeanake.possess e finely

granular structure resembling the "taconites" of the Mesabil Range in

the Lake Superior Region. A small amount of a greenish wineral is
present, which may be greenalite. The writer's former assistant,.
E.W. Greig, hes identified, in thin section, greenalite from the
“Ruth Lgke;area;3and it is quite possible that greenalite is present -
~ elsewhere in the iron formation,
Narrow érdséwgibre vginlets of blue asbestos were observed in
_the iron formation at the Attikamsgen dééoéiﬁ df‘siliceous.ore.
The fibres are harsh and not easily éeparable;. On the'basis;of its
physical properties, the mineral has been idéntifiéd as,croéidolite.
Thefveinlets are not sufficiently numerous»fo have commercial value.yb
Geological work and prosﬁecting'during the past. field season -
indicates thet there is 2 bend of iron formation within volcanic

@ flows to the east and to the southeast of Astray Leke. D.R.E. Whitmore,
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who did some geologlcal mapping in the area, describes it as
follows: "The iron formation which overlies the agglomerate is
- very siliceous; the exposed beds are almost entirely banded
jasper of different shadec of red and grey, containing minor amounts
of iron oxides. However, strong local magnetic attraction is present
near some of the iron formation outcrops, and magnetite is there-
fore presumedvto be present under the drift. No concentration of
iron oxides.waé seen,
The rock is cut by a well-developed rectaﬁgular‘system of
: joints. As a result, the surface of most éutcrops is covered with
b'leosebpiles of angular bldcks." .
Mapping in. New Qﬁebec to the northwest of Petitsikapau Lake
fﬁﬂ‘ : “‘ suggests that there is one and possibly #wo bands of iron formation
| within the great slate series, The exaét.significaﬁce~of the dis-
covery of these bands is not apparent. The rock is gquite mangsni-
ferous and in places, concentrations df'manganiferous,iron ore
‘have been found. The composition indicates that this band'(or bands)
occurs. at a horizon in the series different from the other types |
mentioned.
The different types of iron formation are readily explained: )
on the‘basis’Of one of the ‘thecries éf origin of iron ore-deposits ; 
(1) which, in the qpinioﬁ of the writesg_readily explainsfthe:faéts: 1_'
the formation is originally deposited aé cherty iron. carbonate §r~‘ o
\s greenalite (Mesabi Range). Two processes aré-thén requirédftdf
bring about concentration. The first is oxidation, inrwhichjthe:_
Ei ’ - carbonate is broken dbwn; the second is leaching by grbundfﬁatér, 

o Ll) Monograph LII’ HQS.G.S.’ pp.529~559.
Prof.Pap. 184, U.S.G.S., pp. Rl-24.
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LN which removes the silica. The processes are very gradual and are
often arrested, impeded or even hastened by anamorphic and
structural changes. Different combinations of these variants pro-
duce the several typés'of iron formation and iron ore deposits
that occur.

The following analyses convey some idea as to the compo-
sition of the richer parts of the formation. They are classed as
‘siliceous ore:
1 pay IIL
Iron v 47,06 42.6 48,33
Silica 29.03 - 33,28  30.03
Phosphorous 0.023 0.03 0,031
Sulphur ‘ 0.010 0.02 0.037
Manganese 0.018 0.15 0,092
- Klumina 0.8¢ 1.80 - -
P : Lime none trace ---
£ Magnesia. 0.58 1.27 -

N.B. All figures besed on the natural state.
- Attikamegen Leke, Labrador.
II ~ Attikamagen Lake, Labrador.
IIT - Ridge Lake, Quebec.
(Analysis I by the Steel Company of Ceneada;
Analyses II and III by J.T. Donald & Co., Montreal, Que.)

Conglomeratic Quarizite

>Observations on this rock were made chiefly-in‘the'Ruth Lake
area, There has been séme difference of opinioh.as to‘whether or nbt’ 
it should be considered part of the iron formafion,,because of the |
high iron content. While admitting this as a possibility, the.writér ,
‘presents conclusions derived from Iimitad‘obsefvations, which~m§y;‘i:

need revising when further fiéld work is done. . There is no dOubﬁ;ﬁ,b




TIMBER

The vegetation of the central part of the Ungava Perinsula
is a continuation of that which covers the mining areas of’
Northern Quebec. Going north, the trees gradually becoms smaller
and the specles fewer. Hardwood is entirely absent in f:he northern
part of the region. The low-lying sectlons are covered with
stunted black spruce which is generally sparse. Occanional stands,
however, are of good size. The high hillg are destifute of all
vegetatlion except sporadiq patches of dwarf birch snd a thick
coating of carlbou moss. Sufficient timber is available to erect
bulldings and to meet timber requirements in ordinsry undergrouad
nining.

CLIMATE

The climate of central Ungava is more nearly that of North~
western Quebec than one would expect. Temperatures descend somewhat
earlier in the fall and persist at a2 low point for a longer period
in the spring. The working season is consequently shorter than in
Northwestern Quebec. The breask-up comes sbout June 7th to lsth,
and the freeze-up about October 15th to 22nd. Usually field work may
be carried on from Ju#e ~lL":'bh. to October 1lst.

The rainfall has not been determined. There are many light

. showers, few days passing without a sprinkle, but hsavy rains are
infrequent. In general, it may be said that the flying weather is
much more favourasble than in Northwestern Quebec. k -

Westher records, kep? -t the interior hase for two years,

indicate that the winter climate is not more severe than that of
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Noranda. It is certalnly not more rigorous than that of Northern
Manitoba,; where large mining operations are carried on slightly
farther north. It must be borne in mind also that there are
successful mining cperations in much higher latitudes in Sweden,
north of the Arctic Circle, and at Great Bear Leke, which is just

~ gouth of the Arctic Circle.
INHABITANTS

There are no settlements within the area. Three posts of
the Hudson's Bay Company, located on Ashuanipi, Petitsikapsu snd
Michikamau Lakes, were sbandoned in 1873.

Robarﬁ Ross, fur-buyer of Seven IsJands, «Que., maintaing
a post at the head of Ashuanipi Lake during the winter menths for
orading with the Indians.

Séme eighty families of "Mountaineer" (Montagnais) Indians
go north up the Moisie River snd spend the winter trapping in
Labrador and Ney Quebec. Erom twenty to thirty trappers from the.
white settlement at Northwest River also spend part of'the,ﬁinter'
in the upper Hemilton watershed. S

| The Indians have been very helpful to the writer'since the
inception of operations. In fact, they have been the company's
~ best prospectors. Mathiau Andre is the most outstending. It was
 he who was attracted by the original outcrop of highegradeviron.ore'
‘at Sawyer Lake, and to many other metallized localities shown to
the writer. Dominique Docteur, beginning in 1936, brought many"

samples of pyrite and pyrrhotité.fromvthé "gossan areal in his
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trapping ground on the George River. Pierre McKenzle showed the
writer two ocourrences of iron ore and collected samples of lead, zinc and

_copper, noune of which was of commerciel interest.
FISH AND GAME

Game i.8 very scarce in the area exemined. The mmif;er is

 informed thet a few caribou migrate south during the winter months.

None was observed by any of the parties during the summer. Moose

and deer are entirely ebsent. A feﬁ ptarmigan, wiid geese and

an occé.siqnal duck were the only types of geme birds observed.

Fish are plentiful in the lakes and exceptionally fine trout
. were c&ught—in great numbers. _ |
 Pur-hearing enimals are said o be quite sbundent. The
: presence of many trappers in the regién_ bears this out. The

:th:i._ter:is.’ informed that some of the. chqiéest: pelts come frvckam’,"ic,.hé'

.'v;'v,vi;iter.‘x‘;or of Labredor.
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PART IV

;| | GENERAL, GROLOGE
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GEOLOGICAL SETTING

The Pre—Cambrién rocks of North America occur in the form
of a great, shield-shaped ares, surrounding Hudson's Bay. The‘
southeastern portion of this area is called the Lebrador Peninsuls
(Ungave).

During lete Pre-Cambrian time, a great trough, some 40‘miles
wide and at least 300 miles long, was formed in the noréh central
part of the Lebrador Peninsule. It extends from the upper basin
of the Hamilton River, which flows into the Atlantic Ocean, north-
west to the Koksoak River, which flows into Ungava Bay. The probable
northern extension of the trough has not yet been napped. The
western and southerm mergins have been partly delineated. Only a
gmell portion of the eastern margin has been mapped.

Within a contiguous\area to the northeast, sbout fifty miles
north from the southern margin of the itrough, there is a great
thicimess of lavas of different age from the rocks of the trough
proper. Their exsact age relationship is umknown, but present
evidence suggests that they are older. |

Df. H.C. Cooks {1) has correlated three other troughs with
the Labrador tro@gh. They occur in different parts of the "Shield®
and are thought to be of the same genersl age, with somewhat

T ~ similar 1ithological charactéristics, the most outstanding of Whicﬁ-
is that ferfuginou3~beds‘are common to all. |
 The following is a list of the troughs with their ags o8’
given by Cooke: -

- Penokean Trough (Lake Superior) = M, Hur, v;_U.‘Hnr;f'

(1) Am. Jour. 8ci.; Vol. 26, 1933, pp.457-474.
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Belcher Trough (N-.stapoka Series) - M. Hur. - U. Hur.
Labrador Trough - M. Bur. - U. Hur.
Great Slave Trough - M. Hur, - U, Hur.

Low was the discoverer of the large area of sedimentary
rocks in Labrador. He considered them to be all of the same general
age and to be continuous throughout the trough, although he actually
inspected only the northwest and southeast ends of the belt. He
mistakenly assigned them to the Cambrian period, but mentioned
their strong resemblance to the rocks of the Lake Superior Region,
which, at that time, had been mapped as of Lower Cambrian age (1).
It is now the consensus of opinion that the Labrador belt is of
late Pre-Cembrien age (2).

James and Gill named the assemblage the "Kanispiskau! series
and treated them as a single lithological unit, noting their resem-
‘blance to the rocks of "Animikie" (Upper Huronien) age of the Lake
Superior District (3).

While concurring in the main with these views, the writer
will present stratigraphical evidence suggesting that it may
eventuelly be possible to meke certain subdivisiohs witbin the
initial grouping corresponding more closely with the Lower, Middle

end Upper Huronisn series of the Lake Superior Region.

(1) Geo. Survey Can., Ann. Rep. (New Series) Vol. VIII, 1895,
: P. 262L, pp.R65L~266EL.

(%) Geology end Economic Minerals of Canade, G.A. Young,,
Geo. Survey Can., Ec. Geo. Series, No. 1, ppe.lé-~l6.

(3) Private report, Drs. W.F. James and J.E. Gill.
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RESUME OF MAJOR FEATURES

",
;P

The rocks of the region are, for the most part, Pre~Cembrien
in age. The two great subdivisions of the Pre~Cambrian are repre-
gented: the Archaeozoic, consisting of an old series of banded
gneisses eni crystalline limestone and iron-bearing quartzite (in
one part of the region), intruded by amorthosite, snorthositic
gabbro and granite. This series is of the "Grenville" type and
may he the equivalent of the Grenville series of other parts of the
nShieldr, ‘ |

A thick éeries of volcanic flows with small bands of inter-
bedded sediments occurs in the afea adjoining the upper part of the
George River. The similﬁrity of these rocks to those of Northern
Cntario and Quebec suggests that they are of the same ege, and for

i - this resson they are referred to as "Keewatin-type" and hence come
under the subdivision "Archseozoic", although they may eventually
prove to be of Keeweenewasn ege and hence Proterozoic.

The Proterozoic is represented by a group of well-bedded
and reletively unaltered sediments - the most abundant types of the
Labrador trdugh -~ which rest unconformably on the plicated end -
upturned edges of the ancient gneisses. Thus far, few intrusions
have been found within this‘group. It contains the iron~bearing
member which is the object of present economic interest. Extensive
bands of intercaiated volcanic rocks are also presenie.

Two comparativeiy small, isolated areas of sediments occur
within the.regiéﬁ; They are‘definitely younger than the anciént.

gneiss "coﬁﬁléi", but their exact relationship to the young group
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and to each other is unknown. For this reason, the rocks have
been given local names and placed tentatively in ean intermediate
group. (One of these sreas of sediments occurs to the west of
Wabush-Katsao and Shabogamo lekes (Wapussakatoo series). Its parti-
cular interest is thet it has an iron-bearing quartzite containing
up to 50% platy hematite (specularite). Another interesting feature
of this series is that it is intruded by a granite batholith (1).
The second arez of sediments lies between Ossokmanusn Lske and
the north end of Gabbro Lake (Ossokmanusn series). Iron formation
alsc oceurs in this series. These two areas of sediments are

| different both lithologically and structurslly from the sediments
of the Lebrador trough proper. In places, also,they are greatly

metamorphosed. As this report deals primarily with the geology

of the New Quebec Area, these groups of pfésumably intermediate.
age are not described in defgil herein.

At several localities within the region, there occurs a
loosely consolidated, cross-bedded sandstore, which may be of |
Cambrian age. It greatly resembles the Lake Superior sandstone,
which is considered to be of Cambrian age (2).

The region is covered by a thin mentle of unconsolidated
materlal con31st1ng of boulders and sand deposited by the glacier

in Plelstocene time,

(1) Geol. Soc. imerica, Vol. 48, Pt. 1, 1957, pp.575;577;"

(2) Monograph L1T, U.S.G.S., ps 109, p.225 et seq.
m@: ‘ ) PrOfo pap.vlaﬁ, U.S. G.SQ’ P- 100
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-(5) Unconformity known between gneiss complea and Huronlan—type rocks..
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TABLE OF FORMATIONS (1)
Thickness
in feet
Pleistocene Boulders, sand.
«es Unconformity ..
Cembrisn ? Sandatone ‘ . 4
o« Unconformity ..
Gabbro, diabase, dlorite,
syenite, granite - Regional.
Intrusive contect
(Cerbonated rocks ‘ ?
(Volcanics - Regional (2) : , ?
‘ (Black and grey slates ‘ 2000
Late Pre~ . (Conglomeratic guertzite (5) : ‘ 1000
Cambrien (Iron formation (3) : 500
zProterozoic, (Brom slate ‘ o 75
Hpronian— (Quartzite 1 . ‘ 400
type) (Quartzite breccia » : 100
(Dolomitic limestone . 500
(Quartzite - Kivivic Laie S ?
«e Unconformity ..
Pre-Huronian (?) - Serpentinite
Intrusive contact
(Keewatin-type rocks (George River Sevies) (4) =
Lava flows, agglomerate, tuffs, smell - =
areas of interbedded sediments (Quetec) ?
.e Unconformity .. (5)
(Granite, pegmatite, enorthosite,
(anorthositic gabbro.
Farly Pre- : ,
Cambrisn Intrusive contact
Archaec~- ; : : ,
zoic) (Grenville~type rocks (gneiss complex)
Banded gnelsses, crystalline limestone, :
. sedimentary schists. : ‘? 

(l) Where not otherwise indicated, the Huronian section is that of Ruth Lake.
(8) Absent from Ruth Leke section.

(3) Probable position of minor unconformity.
(4) May be of Keeweenawsn age.
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% | The geology as given above is based primarily on deteiled
work nn the section exposed in thz vicinity of Ruth Lake. The total
wldth of the section is approximately 4,725 feet. The measurements
have not been mede with precisicn instruments, but are believed to
have a reasonsble degree of accuracy with exceptlon of the upper
slates, where there may be reretition of beds due to close folding
or faulting.

The quartzite breccis is not a separate member of the series,
but is simpiy thé lowermost, horlzon of the quartzite. The bed is
so distinctive and of such general cccurrence on the west side of
the trough vhat it constitutes an excellent horizon marker, and

for this resason is worihy of special mention.

T

A *  DESGRIPTION OF ROCKS

Ancient Gneisses (Grenville Type)

These roéks have been mapped both to the east snd to the west
side éf the Labrador trough. Their contact with the latter has beenr,‘
traced acéurately West of Menihék Leke, and thence northwestward.
to the height of lend., On the east side, 1t has been traced roughly
ncrtheastward frcm the south end of MacLean La&e across the Ashuanlpl‘.,:
River, across Snelgrove Lake, and north from the McKenzie River 1nto
the area east of Andre Lake. | ‘

The line of contact on the west side isbdefinitely an ﬁncon~  |
formity, the rocks of the Labrauor trough resting on. the upturned edﬂe}i::

of the gneisses {1). Thls relatlousblp has been esta blished at

(%) Geo. Survey Can., &n. Rep. (Néw-Series), Vol. VIII, 1835,-p.262Ls
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several points. The actual contact has not been observed on the
east side of tﬁe trough.

The ancienf gnelsses possess the usual variuble character.
They range from’fine-grained biotite and hornblende-rich types
to medium-giéined‘garnetiferous types. Some phases are amphibolitic.
The foliation is everywhere distinet and banding commonly present,
the nature of the bands varying with the type of mineral that pre-~
ponderates. Lit-par-lit injection also causes banding. The con-
stituent minerals are: biotite, hormblende, quartz, orthoclase,
elbite and gernet.

Migmatiﬁes have also been observed.

Both persgnelss and orthogneisé occur, but their distributicn

is erratic. The orthogneiss is slightly coarser-grained. It occurs

AR

in sheets or elongated lenses, paralleling the foliation of the para~
gnelss. Pegmatitic phases of the orthogneiss are common.
Preliminary mepping indicates that a band of sedimentary
s¢hists occurs along the margin of the gneiss complex to the east of
fj7the area underlain by furonisn-type rocks and Keewatin-type rocks.

| Crystaliine limestone has been observed at several lo¢alifies,

bui_it is particularly sbundent in the southwest part of the Labrador
5'c53céssion.
- The trend of the ancient gneisSes‘is quite véfiaﬁle.

Intrusives in the Ancient Cneisses

—

Several small stocks of granite and one small stock of-ubrné?“"

‘blende syenite cut the gneisses.

~

Large areas of grannte and- paragneiss, whlch oecur at the
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headwaters of the WbodE;River have not been differentiated on the
accompanying map. The area surrounding Lobstick Lake is also under-
lain by a complex consisting of granite, syenite and sedimentary
gneiss. ,

The granite rocks are probably of the same age as the
grenite first examined by Low (1) at the southwest end of Michi-
kamau Leke, and re-examined by the writer. Two 20-foot A4iebase
dykes were observed cutting the granite. Pegmatites, althongh
observed, are of rare occurrence.

Only one small area of anorthosite was ébserved in}the
parts thet have been mapped. Low mentions large areas occurriig to
- the northeast.

Altered pyroxenite was observed on a reconnaissance traverse
on the Milner River, west of Menihek Lake. |

Anorthositicvgabﬁro is tke predominant irtrusive both in the
south;and,soﬁthwestvpartsnof the Lsbrador concessicn;w The rock is
very.massivevrnd fesistanf to erosion. It stands out as prominent
roupded;hillsa There is. consxderable variaticn in composition w1thin
the different masses. The different types have been grouped together

for convenience of ‘trestment.

Keewstin-type Rocks (Geccge River Series), by A.T. Griffis

In the eastern part of the. New Quebec Area, and lying to the
northeast of the Huronian trough, there is an exten51ve area under-

lain by rocks whicls ar$-predom1nantly of volcanlc origin.

————— .

1) Geo. Surv. Cen., Ann. Rep. (Bew Series) Vol. VIII, 1895,
pp. 229L~230L. |
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however, as to its fragmenual charac1:ervand its position in the
gection. It overlies the iron formatiion.

Thé rock is characterizea by marked heterogeneity both in
colour end” appearance. Usually the moct sbundant mineral present
is quartz, which forms the matrix. .Angular and subangular fragmenis,
congisting of hematite, chert end jasper, are embedded in the quartz.
They very in size from small equi-granuwlar particles about the size
of a pinhead to large fragments fronmvtwo to three iaches adross.

The rock iél;sually qui*“a magnetic. In places, it is more properly
a grit than a conglomerate, and in txe upper horizons, the frég—
mental character of the rock is appaxent only on close examination.
Iron is generelly present in the harxd specimen. At one locality, the
rock was a cherty oolite with no reddish oxide of iron visible.

The colour likewise chenges considersbly. It goes from
greyish, through pink to red, to brown or even yellowish-brown, the
latter probably due to the hydratior> of the hematite. The hematite
content is sometimes so high that tizis iron—-rich quartzite mey be
mistaken for iron formation. In eaxrly work in the area this often
obcurred,,but it was later discovered that the fragmental character

and the absence of banding are exceX.lent means of differentiating

‘between this rock end the iron formz=tion. In Michigan, a bed of

similar character (examined by the writer during a visit there) was

sufficiently rich in iron at. one pozint to be mined.

Bleck and Grey Slates

Two large areas are underlaim by slates. One extends northwest

along the Menihek Valley to Kivivic Lake and beyond. The second
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underlies Petitsikapau Lake and extends north along the headwaters
of the Swampy Bey River. A nerrow band is present slsc along the
east side of Dyke Leke. It is difficult to arrive at an exact
figure regarding the thickness of the slates and their regional
position, because they are the incompetent member of the series,
end in concequence are probably repeated by faulting or close
folding.

The term "slate" as used here is very general and includes
some shales., The usage is similar to thet of the Lake Superior
Region.

The slastes are the usual, fihe-grained, fissile types,
heving, in places, a well developed slatey cleavage. The common
variety is black and carbonacecus. Grey laminase, which are probably
calcareous, élso occur, end uniformly grey varieties have been
observed. These types are comparatively soft, but at a few
localities, harder, siliceous types also occur. Black limestone,
ﬁithin the shaley types; has been mapped on Petitsikapau Lake, and
a bed of éobbies, composed of the same maferial, is also present.
The latter is probebly an intraformetional conglomerate, but it
nay represent a mihor disconformity within the slate series. Thé-

;Vblack limestone‘appears to occur as lenses within the shales.
_ Mapping done to the nofthwest, in Quebec, during the past summer
 [dis¢losedgthat the limestones occur as lenses there. v |

Chloritization on a smallvscﬁle-hasvtaken‘plécefin thé l
vicinity of two intrusive sheeﬁs on Knob‘Lake,]wher§ the-élates;:.r?\f»'v

are green.




Red varietles have been réported, in which the colour is
probably due to @ high iron cocntent. Ribbon-banded types have also
been ob‘served, the alternating leminae consisting of fine greenish-
yrey layers lined wlth reddish cherty leyers.

Thesé slates resemble the great slate series -~ the Upper

Huronisn - of the Lake Superior Region (1).

Volcenics

Extensive areas within the region are underlain by volcanic
rocks, as shown on the accompenying mep. They outcrop on the east
side of Astray Lake and continue intermittently within the area
included between Astray Lake on” the west and Andre Lake on the east.
They were observed as far south as the west side of Sims Leke. Many
of the high hills east of Dyke Leke are composed of volcanic rocks.
They are sbsent from the Ruth Lake section.

The flows are, for the most pert, andesitic in composition.'
One band of rhyolite was observed to the north of Stewart Lake. The
andesites are usually altered, few specimens being fresh when
examined in thin section.

Pillow and amygdaloidal structures often occur in these focks. ,
F;pw breccias were observed at several points. Tuffaceous beds are
also present. Some are quite megnetic. One interesting fee;tureris
the presence of narrow beds of angular and sizbangular fregments of
ferruginous chert similar to the meterial of the Vcherty beds in the

 iron formation, which suggests tha't both mey be of kindred origin.

(1) Lake Superior Iron Ores, 1938, p.5l.
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Some flows are different in character from the usual volcanics.
On Red Mountain (west of Dyke Leke), there is a brownish rock, with
a greesy lustre and porphyritlec texture. The matrix is almost glassy,
and the éhenocrysts, making up only a smell fraction of the rock, are
of grey feldspar.

On the ridge between the two southernmost arms of the northeast
end of Petitsikapau Lake, there are some elongated hills composed of
fine—gréined grey rock that weathers to a dull brown. It is ligbﬁer
in colour, coerser in grain, and more massive than the typical'andes-
ite. It is probably a trachyte or dacite.

On this same ridge, there is a peculiar rock associated with
andesite at several points. The late Dr. B.C. Freeman (1937) termed
it a "cherly, magnetic tuff". It is en agglomerate composed of
chert, chalcedony, magnetite in radial, flattened fragments, and
Jjasper in a chloritic metrix, the whole interbedded with chlorite
schist. At one locality, the’fragments are separated by a hard, dark
green, grasnular material which may be a true water-laid sediment or &
giliceous ash., This unique rock may have been formed by the meta-
morphism of ash beds. ‘

Another unique type was cbserved 5y,the writer to the west. of
Dyke Lake. It consists of brecciated blocks of ferruginous chert,up:
to ten feet long and ome foot across;.embedded in a typically andes-
itic rock. These blocks probably represent the remants of a chert
bed which has been crushed in the vicinity of one of the big thrust

faults that exist within the region.
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e ' The stratigraphical position and the time significance.of

the volcanics is not fully knowm. The different bands mey represent
rocks of different age. The absence of volcanics from the Rﬁxh Lake
section and from the northwest part of the map-sheet indicates that
they lens out to the northwest. To thelnorth of Snelgrove Lake,

A.K. Moss mapped a volcanic member directly sbove the iron formation.
He also found two othsr volecanic members lower in the section.
Isolated outcrops were mepped by A.T. Griffis on Attikamagen Leake.

It is thus apparent that additionsl work will be required before

complete details on the volcanics can be given.

Carbonated Rocks

Dr. A.E. Moss (1942) mapped a relatively small area of

greatly altered rocks in the vicinity of Marion Lake, which he des-

cribes as follows:

“There are present within the Huronian-type area several out%v
crops rich in carbonate. Some of these rocks are very similer to the
dolomite rocks found in meny parts of Northern Onterio and Quebeq,

They are brown-weathering, medium to coarse—grained-and~mas$ive,'con;
sisting essentially of dolomite with minor emounts of chloritic
meterial. They are frequently cut by a stockwork of narrow-quarté veins
contéining coarse,'dissemihated pyrite. Portions of the rock nay be
extremely chloritic. |

Within these carbonated'types there are.sometimés present less
gltered portions, in which sedimentary structures can be recognized;,'
Remnants of conglomerates, coarsefgrainédvquartzitesvand shaly bedsv  

£ have also been observed.
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These highly cerbonated zones are believed to be ﬂhe
result of intense hydrothermel alteration. The hydrothermal solutions
penetrated the more porous or fractured rocks, which accounts for
their erratic distribution. The writer haé made no attempt to inter-

pret their boundaries."

Woollett Leke - Kawachik Lske Area, by D.R.E. Whitmore

Durlng the past season, D R,m. Whitmore napped a rectargular

area roughly 18 miles long and 4 miles wide, beginning at Petitsikapau

 Lake and continuing northwest through Kawachik and Woollett lakes..

The rock assemblage is different from that found to the southrest,
and for this. Teason, Whitmore's complete description is given.

“The‘area lies on the southwest limb of a syncline which trends

- northwest. The structure is further complicated by at least four

- major drag folds, innumersable minor ones, and several strike faults.

Although outcrqps are comperatively abundant. they are 1nsu£flcent :

, in many places to eneble the structure to be worked out in detail. -

Table of Formetions:

Thickness

~in- feeb
Quartzose, greywacke and slate - - 2000
Grey shale N
Black shale
Magnetite stilpnomelasne rock e R
Iron formation, jaspilite o 200-400
Impure thin bedded quartzite '
"Slaggy weathering" rock TN 200
Black shale Co et
Pure and arkosic qpartzite_ ‘ . - 100-200.
Red end, cream-coloured shale S 500
Black thin-leaved shale o 100-300

Interbedded dolomite and grey shale




Page 59

Dolomite and grey shale:

The lowest rocks exposed are grey to grey—green shales, %in
pert converted to slate. They seem calcareous, and in a few places
are cut by narrow veins of ankerite. They are exposed here and
there along the west shore of Squaw Lake and in the area between
Squaw, Woollett, and Key lakes.

The dolomite occurs at several horizons within the shales
as bands ten to forty feet thick. It is more abundant towards the
top of the sequence. The best‘exposures are on the shores of John
and Limestone lekes. Scattered outcrops are found also along the
west shores of Squaw and Woollett lakes, and at the north end of
Squaw Leke. An isolated outcrep cccurs about 1000 feet southeast -+
of the southeast bay of Squaw Laké.

Some of the dolomitaé are slightly ferruginous. They are

 fine-grained, so little recrystallized that they are almost Paleo-
zoic in their sppearance. They are derk grey to almost black on
the fresh,surfaqe end weather to a pale blue-grey or cream‘colour;
They are fairly pure, the main impurities being silica in the-fo?m 
of both clastic quartz grains and chalcedoﬁy nodules, pyrite as
occasionsl blind stresks and modules, and fine black dusty msterisl
. probably carbbnaceous.in nature. They aréﬁwell-bedded, with indi—"
yidual beds.rangiﬁg from one foot or more. in thickness down:to.papéf- 
thin laminee. The amount of carbonaceous métﬁer or of quartz greins.
‘differs from:bed #o bed. OccaSionallyvthe latter-afe sufficientl&'
abundént,to formbthin~beds 6f quartzite, There is 1ittle tendency
for}the rock t§ Sreak'along the bedding planes and qonsequently:it

is comparatively'maSSive and resistant to,mechanical weathering,
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- The weethered surface, however, shows the effect of solution, a

characteristic result of which is the productiog of smooth round
_solution pits like thumbprints.

Ellipsoidal black chert nodules ave very abundant in some
béds, where they appear to be concentrated near the bedding planes.
. Intercalated with the normel limestone are many beds: of
intraformational conglomerate - angular limestone fragments of all
sizes embedded in a slightly derker, more ferruginous, limestonek
matrix. In places, chert nodules, fragments of chert nodules,
chert sand and alsc limestone sand aré abundant. The finer parts
of the breccia often show cross~bedding and chennel scour. A single
bed of such bieccia is exposed along mﬁst of.the western shére of

John Lake.

ginous dolomite cut the limestqne.at_rightzangleS'to the bedding.

‘Black shale:

‘Intercalated with the uépefméét.limestones and overlying
them is a black shale. Most of it is in_paper—thih Jaminae which
readily weather apart, reducing the. outcrops to a Smooth‘héap,qf‘:.-

" rubble, which from a distance'éppeérs like piles of coal. More
massive outcrops with beds up to six inches or more in thickness
are ;ess abundant. In pari, at least, the shale owes its colour
to very finely divided pyrite, which is everywhere present locally,

~aggregated into nodules and streaks'one—quafter inch in diameter.

1Stream3»flowing across the shale may become charged with iren from -

e

‘the,weathering_of the-gyrite. Oné such‘smali stream flowing,nqrth;




Page €1

e

into the southeast bay of Squaw Leke has laid down in its bed a"
finely-lemineted deposit of limonite two to three feet thick.

In part also, the éolour of the shale is due to carbonaceous
ma_terial. In one outcrop at the north end of John Leke, the ehalé
is cut by innumereble small glistening graphitic slip planes.

Smell chert nodules, and a few thin chert beds occur at

certair horizons in the shsle.

Red and Cream=-coloured sheles: =

Overlying the black shales is a coﬁéiderable thickness vovf 5
cream-coloured and réd shales, up to 500 feet. The transition is
quite abrupt. They outcrop almost continuously along a zone which
extends from a i‘:bin‘b about half a mile eé.st of ‘the s.outh end of
Joln Lake to the south end of Woollett Lake. They vary conspi-
cuously from the western flank of a ridge underlain by iron
formation, and in a few places, notably east of John Lake, they

actually stand above the iron formation, cccupying the summit
themselves. Other outerops, a result of repetition by faulting,
extend from thé, east éhore of John Lake to thé south shore of
Squaw Laké., At iséver'é:al places east of Woollett Lakeyfhey are
brought to the surface by folding. |
" The individusl laminse of the shales are fairly wniform in
thickness ,fvazx'ying from one-quar’ceﬁ;‘ inch to dne in(;h. The colour
varies from..é creany yellow to red and brownish-red. The red
coiouri:ig. ébpéizrs to be sec'o'x‘ic;‘(aryv, and due to int;'oduced hemati;l:e,‘
for 11; sgreads into the shale 5fxv'0m‘ the bedding planes. é.nd cross

e joints. East of John Lake,_‘,where a rude fracture cleavage has
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developed, the red coloration also spreads in from'them;‘w

Pure and Arkosic Quartzite:

The quartzite overlies the red shale usually directly,
although in some places it isvseparated‘from it by a thin bed
of greenish argillite. It is a white wéathering rock, and‘occﬁrs
in beds about one foot thick, separated by paper-thin laminse of
black carbonaceous (?) material. In somé beds similer black
material occurs as small knots throughout the rock. In many
places cross-bedding and channel scour indicate deposition in
shallow water and, incidentally, make the determination of atti-.
tudes possible.

The quartzite is somewhat variable in grain size and in

the composition of both the greins and the matrix. In genersl,

it is a fairly pure quartzite of medium grain, becoming coerser and

more arkosic in the top twenty feet. The quartz greins are well

rounded, and show secondary growth. The outline of the originai

..quartz grain is often marked by a thin, dusty film of hematite,

and hematite is often abundant in the quartz cemeﬁt. Where this

is the case the rockﬁtendsvto weather pink,’gnd’is bright red on

the fresh surfaéé- :CiaStic»grains of microcline, aiﬁhough,not.
abundant, are fairlyvcoﬁmon. Perticularly in the aikQSic top
portion they tend to be angular - almost like fresh crystals broken
from a porphyry. ‘Their shape is Soméwhat»anomalous gndfhérd‘tdf
explain.‘ A few rounded grains of éhalcedony make up ths‘rest,off o

the rock.
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The upper surface of the quartzite is in some places (east

of Woollett Take) coated by a thin layer of black chert which pene-

- trates cracks in the guartzite and occasionally completely surrcunds

small angular fragments.

Small outcrops of similar gquartzite were seen on a. traverse
£o Petitsikapau Lake. Neither red shales nearby, nor any contact
were observed, so whether it is the same as that occurring in the

vicinity of Squaw and Woollett lakes, it was not possible to deter-

mine.

-.J

-Black shales, etc.:

At the top of the quartzite an abrupt transition takes place
into the overlying black shales. The shaies"aie-almost identicel
thol cg‘r*”y with those méntioned‘previously. They occur, however,
in thicker leminae. Certain beds are very rich in pyrite, apparently
a feature df initial deposition, or at most diagenetic.

| Betﬁeen'the shales and the ircn formation is a ndndéscript

assemblage of rocks. One, termed the "slaggy weathering rcék“,”isv

in places exposed‘directly'above the black sheles. It is avdafk

brown to green, fine-grained, soft rock, not noticeably bedded. It

is cut by innumerable small fractures, which cause the outcrops to

weather into piles of small, pea~like fragments, somewhat xesembling 

slag‘that hes been Tun into water.

Underlying the iron formation are various thin lenses of
medium ahd c0arée—grained impure arkosic or greyWacke-like sediments;_
None of these llthologic unlts is at all perslstent along'the strlke.-

although most of these rocks contain a llttle megnetite: and some  .'
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M ' contain a consideréble amount, the main persistent magnetite-

rich horizon lies above the iron formation.

Iron Formations:

Usually, though not invariebly, the iron formation is found
underlying the high ground in the area. 7Thus the crest of the ridge
extending froma point east of the south end of John Lake to Woollett
Lake coincides, more or less, with a discontinuous outcrop of'ifon
forﬁétidn. To the east of this main exposure; drag folding brings
the iron formation to the surface in many places, the most easterly
of those observed being one~-querter mile west of the south end of
Kawachik Lake. Most of the drag folds have the western limbs
steeper than the eastern, and the crests may be quite gharp. The
axes of the drag folds plunge gently northwest and southeast, giving
an elbngated elliptical shape tpvthe iror formation outcrop. Short
tensional veins of white quartz cut perpendicular to the strike of
the irbn formation at the crests of some of the folds. The iron
formation varies from less than 200 feet to about 400 feet in thick-
ness. A:deep gully east of Woollett Lake cuts through over 1000 feet
of iron fbrmation. Repetition by folding or faulting or both seems
1ikely here, but was not, established,

v The‘outcrops afe chara;teristically covered by an aggregation
of roughly rectangular blocks - the result of ready fracture of the

iron formation along the be&ding élaﬁés and a rectengular system of:
joints. >Occasionally, perticularly where the joint planeﬁ‘are véry
élﬁse~together,_the outerops are simply heaps of rubble with n§ |

,material in place. Howsver, where the jointing is not so well,
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developed the outcrops are quite solid and form low hogback ridges
with long dip slopes.

The iron formation is somewhat variable in its characteristics.
There are three main types: coarse, banded jasper and iron oxides and
assoclated breccias; slaty-sppearing types; fine-banded, white or
grey chert, and iron oxides. The first two types comprise over 90%
of the outerops, with the first predominating over the second.

The first type consists of alternating bands of red jasper
(less commonly, grey or black chert) and a mixture of chert and iron
oxides (hematite and magnetite). The bands vary up to three inches,
averaging less than an inch, None of them is persistent for more
than 20 feet along the strike. The rock then has the structure of
a series of thin interfingered lenses. Occasionally within the iron
oxide rich portions are aggregates of concentrically-banded nodules,
congisting of alternating red and white chert layers. The jasper
itself, when examined microscopically, may be seen to be made up of
small grains of chalcedony, dusty with hematite and embedded in a
matrix of clear chalcedocy. A few of these granules are concentrically
banded. Carbonate as small euhedral grains is present in the jasper,
but is not abundant.

| Breccias are numerous in the jasper iron formation as conformabie4

beds oveflain and underlain by unbrecciated material - intraformational ”
conglomerates. In fact, much of the normal iron formation is a
microbreccia. Many of the chalcedony granules in the jasper ha#e
clastic outlines. Fragments in the breccia beds are angular and
Pl tabular pieces of jasper, etc., embedded in a finer matrix‘of“siﬁilar '

composition. Almost universally the fragments show an enrichment in
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iron oxides about their peripheries, and the matrix material is
also richer in iron. On a microscopic scale the same phenomenon
is shown round the borders of some of the chalcedony granules in
the jasper. At certain horizons, rounded clastic sand grains of
clear quartz are common, though not abundant.

The "slaty" types of iron formation are so called not because
of thne presence in them of the minerals characteristic of slates butb

~ because of their slaty fracture. They are dull red rocks made up
of hemetite and silica and usually gomewhat porous. The silieca is
not generally visible in the hand specimen. Under the microscope
collapsed residual oolitic structures can sometimes be made out,
suggesting that this rock is a phase of the ordinary jasper iron
formation enriched in silica - in 2 manner similar, in fact, to the
peripheral enrichment of jasper fragments in the breccia. In a few
places this enrichment has given streaks and thin béds.of ore and
near-ore. The enrichment from its relationships and distribution
in the breccia is probably to be considered diagenetic.
- Very minor in amount are beds of white chert, or white chert

alternating with thin laminae of hematite and magnetite.

At many places thére is evidence of “considerable migration
of iron, and, to a lesser extent, of silica. Limonite replaces
some layers of white chert ailong bothvthe bedding and joint planes.

Greenalitg wag nowhere -observed in the iron formation. A
greenish mineral is found almost everywhére as oule pleochroic:
needles reclacing chalcedony. Where it occurs: in abundéncg;the iroﬁ

oxide is usually magnetite, and indicates ~that it mey be a product
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-of low~-grade metamorphism. Where more coarsely crystallized, the
mineral is brown end has properties similar to those of biotite.
Its birefringence is greater than that of biotite, howsver, and
it is probably stilpnomelane.

At one place on the south shore of Squaw Lake a limonite-
rich, and apparently manganese-bearing, quartzite appears. The
-quartzi.te is extremely fine-grained and cherty in appearance, and
in the notes has been termed as iron formation. It appears to
be true ciuartzite, however, At the water's edge it is much
fractured and in the fractures limonite and pyrolusite have
accumilated ag botryoildal and stalactitic growths. Some such

masses weigh up to two pounds.

: Magnetite Stilpnomelane Rocks:

A dark brown to green rock, éonsisting of magnetité, chert
and a pia’oy mineral resembling stilpnomelane overlies the iron
formation, underlying it also in a few places. As 1t is strongly
magnetic, it is useless to attempt to use a compass in its vicinty.
It has blocky weathering, very similar to that of the iron formation,
and many of its internal structures, particularly in its lower parts,
are similar to those of the breccia bands in that rock. The upper
part consists of alternating brown magnetite rich' layers: and white
éhert.j layers. Altﬁge*bher it looks like slightly metamorplioséd iron

formation.

Black and grey shaless

it

These shales, which overlie the magnetite rock, ere very
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L. | gimilar 1ithologicall§ to those lower in the sequence already
described. Associated with the black shales there are in some
places gast of Woollett Lake also brown limonite-rica shales.

The grey sheles to the east towards Kawachik Lake tend to dewvalop

a slaty cleavage.

Quartzose greywacke and slates:
The youngest sedimentary rocks mapped underlie the lowland

which éxtends east from Gunshot, Kawachik and Hanas lakes beyond
the area examined. The thlckness exposed in this area is probably
" at least 2000 feet. The total thickness is unknowmn.
They comprise a series of interbedded,dark grey to black
quartzose greywackes, and grey, slaty shales. The greywackes
- are well exposed along the eastern shore of .Gunshot Lake and the
western shore of Kawachik Lake. Outcrops of the slates, less nuﬁerous,'
are found east of Kawachik and Nameless lakes. The greywackes
~are dark, medium-grained, homogeneous rocks, in thick, poorly defined
beds. On the f:esh surface numerous dark, glassy quartz grains
appear.'-Uhder the microscope the rocks are seen to be composed.
chiefly of angular, clastic grains of quartz and‘ﬁlagioclase,»with
lesser smounts of mafic minerals such as hornblende-and chlorite.
A fine chlorite matrix surroUndsvthevgrains. A well developed:
system of joints causes the rock to break into almost perfact.
rhombohedrons. In most places the greywacke is undeformed, and
in only a few places, on the shere of the east bay of Kawachik Lake,
has a faint schistosity developed. dn-the east shore of Gunshot

Leke the surface of the greywacke outcrops is pitted by smooth holes.
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about the size and shape of golf balls, probably representing
former concretions of softer material such as carbonate. The
slates are very similar lithologically +o the greywacke but are
finer grained, and, of course, much more schistose. Ellipsoidal,

concentrically-banded chert concretions, about the size of eggs,

and containing pyrite; occur in the slates east of Nameless Lake.

Intrusives (1)

Some of the intrusives cut only the rocks of the Labrador
trouéh; Others of the same and other types are found within
rocks of presumably intermediate age. Others cut Keewatin-type
rocks. Those which are found in the ancient gneisses and the pre-

Huronian serpentinite have already been mentioned.

Gabbro
Gabbro oczurs southwest of Dentist Lake, on the east side

of Birch Lake, on the east side of Sawyer Lake, on the ridge between

| Petitsikapan and Attikamagen laskes, on the south end of Wet Lake and

on Knob Lake. It occurs in masses of irregular dutline, as dykes,
sheets and/or sills. At some localities, the rock is fresh, while
at others, it is altered. The feldspars are~saussuritized,and the

pyroxenes have gone over to hornblende and chlorite. Ophitic texture

is occasionally present.

Diabase
A very fresh olivine diabase cuts the slates,and7greywackes,
on the sast shore of the east bay of Kawachik:Lake.l"From the.aréalﬂ

relations of the ouicrops, the rock either forms a sill or a dyke

(1) Regional tybes are described.




Pags 70

IR
; B

cutting the sediments at a low angle. The rock is dark grey bn

the fresh surface with shiny black pyroxenes (pigeonite and sugite)
and clear glassy feldspars (calcic andesine). Olivine, which forms
about 104 of the volume of the rock, is very fresh. Nowhere does
it show any alteration to serpentine, eﬂc. The rock weathers
braown.

Similar sills or low-angle dykes cut the quartzites on the
south shore of Squaw Lake and the limestones on the east shore of
Limestone Lake. In neither cese were contacts observéd. These
dykes are somewhat more altered in eppearance and have a glight
greenish colour.

Isolated outcrops of disbase were found on the traverse to
. Petitsikapau Lake. In one:outcrop about three miles south of John
Lake an amygdeloidal andesite cuts quartzite and black shales. The
rock is fine-grained, porphyritie-and considerably altered. Pheno-~
crysts are of plagioclase and pyroxene, both indeterminate. The
amygdules are calcite-filled and occur in layers parallel to the
contact. The rock greatly resembles a flow, but its relétions to
the surrounding rocks appear to be intrusive. Probably it was
intruded at a Shallow depth.. | ,

. Small sheets of diabase have also been.found on'the east sidé{

of ¥nob Lake.

Gabbro~diorite Complewx. -

Begimning at the south end of Andre Lake and ehtenﬁiﬁg‘ndrth4
westward for a distance of spproximately fifty miles is a large dyke,
. A ; AT

roughiy one mile across; At the northern end;,thé'known exposures
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suggest thet the width is considersbly greater. A number of sills
also occur to the ecast of Cunninghem Lake. Detailed work has not
been doﬁe on eny of these masses, but from limited observations it
appears that there is considerable variation in different parts.
The vocks range from greyish, largely feldspathic types, through
diorite and'gabbro to pyroxenite., This would seem w. indicate that‘

‘considerable differentiation has teken place.

Diorite

Diorite occurs as a small mass at the southeast énd of
Dentist Leke. It also occurs in sheets and small stocks along the
east sidz of Dyke Lake from the south to the north end. & large
sheet is present along the‘northwest peri of Attikemagen Lake. The
trend is northwest. It is the uéual, medium-grained, light-coloured
type with the feldspar and hornblende qbservable in the.hahd specimen,
Microscopic examination revealg that it is composed of andésine and

hornblende, with the latter altered in places to chlorite.

enite
‘Several small &nd narrow sheetls of’pink syenite occur on Wet
Lake. They strike north—northwest; They have been sheared and
‘a;tered,‘the mafic minérals héving gone. over: to chlorite. Inclusionég’

- of quertzite are also present.

Granite
Two small stocks of pink grenite occur to the west of MacLean
Lake. The rock is poor in,ferromagnesianxminefals. Tt is more

l properly an alaskite thén‘a granite;
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There 1s a large area of granite at the south end of Michikaman

Leke, originally mapped by Low (1). Its age relationships are unknown.

Feldspar Porphyries

Three types of feldspar porphyry heve been found. Two sececur
as sheets. One is dioritic in composition, with white feldspars up
to one-~half inch across, embedded in a fine-grained, greenish ground
mass. Only one outcrop of the second type was o‘c;served° It is a
slightly pinkish, medium grey, porphyritic rock. The phenoccrysts
are red to grey tabular crystals up to threéneighths inch long and
are probably orthoclase. Irregularly lenticular and rounded masses
of chlorite and of guartz aggregates are also present. Pjrite is
present in rounded blebs, cubes and films along the joints.

The third type occurs on the ridge east of Marten Lake, aiong»
the Quebec-Newfoundland boundary. It outcrops for a distance of two
miles and is roughly 2,000 feet:wide. The strike is northwest..

A.T. Gfiffis, who did the mapping at this’lqcality, very properly

calls it a "felsite porphyry"™ and describes it as follows: "It is a
red-weathering, bright-red, fglsitic type with distinct phenocr&sts
of pink-orange feldspar. It is massive throughout, shows no flow

structure, and may be extrusive or intrusive."

“Cambrian (?)

Sandstone

One outerop of sandstone was observed at the base of the
cliff along which the Ruth Lake deposit of iron ore occurs. It is

the highest member of the section. The rock is reddish, fine~grained,

(1) Geo. Survey Can., inn. Rep. (New Series) Vol. VIII, 1895, p. 282L.
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loosely coherent and markedly cross-bedded. So far as could be
ascertained in 2 very rapid exemination, it is flat-lying and
rests unconformebly on ﬁhe members of the older series.

Flat-lying sandstone has been mapp=d on the east side of
Sims Lake. - Ssndstone has also bezn observed on the western edge of
the high hills west of Sims Lake, but its attitude is uwnknowm. It
is gaite probable that this sandstone is all of ﬁhe.same age. |
v Sendstone, of Lower Cambrisn age, occurs oﬁ the north side
of the Strait of Belle Isle (1). Along Hamilton Inlet and along
the "Double Mer" to the north, close to the Labrador coast, sand-
stone of pfobable Cambrisn age was mapped by.Kindle (2). It seems
more then a coincidence thet a sandstone of general occurrence is
found in the Léke Superibr Region (Lake Superior sandstone) which _‘

is also considered to be probably of Cambrisn age (3)..
STRUCTURE

The prospect of unrévelllng the: 1ntrlcac1es of complex
b;structure is slight end unsatisfactory in an area in which flela
work‘has,been confined -largely to reconnaissance mapping. The problem
jvis further cpmpliéated by the incompiefe data on the geologic succes-
sion. waever,’certéin broad structural features haVe’emerged from
the work, end on the basis of ‘these, a tentative interpretation of
the structure of the area has been made and is submitted on the

~ accompanyingvmap. '

(1) Logan, Wm.Sir, Geology of Can., 1865, pp.865—867.
(2) Kindle, E.Mo’ Memo 14‘.1, Geo. Surv. Can.c’ ppo 6"58
(5) Monograph LII, U.S.G.S. p. 109. ’
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Grenvilléétype Rocks

The ancient gneisses of Grenville type possess the msual
plicated and contorted structures. No abtempt has been made to
work out these structures, and, until detailed mapping is done,
the regional trends must remain unknown.

On the margin of the gneiases along the west branch of the
George River in New Québec, the rocks are strongly sheared and dip
"steeply tdjfhe nor-theast. These features suggest that the gneisses
have been ﬁﬁfuét above the volcanics. locally, along Shabogamo Lake
in the southwest part of the OSSOkmanuan Lake Sheet thrusting of
the gneisses. above the Wepussakatoo series also seems to have

occurred.

' Keéwatin—tzpe Rocks (George River Series), by A.T. Griffis

P

1 - "Much of the area mapped by the writer in 1942 is underlain
by the George River volcenics, and the following remarks are
chiefly concerned with these rocks.

As pointed out earlier_in‘this report, the volcanics are
made up of a series of gféenstones, pillow lavas and some associ-
ated intefflow sediments. The series faces enst throughout most
of the.areé aﬁd-fegional.structure is essentially monoclinal,

 The contact of the laves with the Huronian (?) sediments
has not been observed and is obacured in part by the sills of

| dlorlte that occur both,ln the sediments and the lavas from-the
west side of Leke Attikemegen as far east as McNeill Lake. On the
east, the lavas are cut off by a granite and paragneiss complexr
which strikes north-éouth‘andvcrosses the George River sbout

. three miles west of the point’where the river swings to the north,




"This is a fault contact, as paragneiss is the first rock encountersed.

east of the volcanics, and these rocks have moved upward many thous-
ands of feet. The result of this movement hes beenAto cut off the
northeasterly facing lavas along a north-south line, thus forming
the "wedge" of lavas between the Huronien (?) sediments and the
granite~gneiss complex.

The relatively simple monoclinal stricture in the lavas is
interrupted in places by steeply-pitching drag-folds in which the
northeast side has moved‘scutheasterly with respect to the north-

west side.  Three such folds were noted, and meny others probably

occur. The laigest one is at Doublet Leke, where the rocks have been

folded acrocs a width of at least three miles and the total movement .

may have been more than two miles along the strike of the formations.

This fold appears to pitch southeast at 600 and suggests an upward

. movement on the emst side. This drag—folding mey have taken place
at the same time as the folding and faulting of the Huronian (?)

‘sediménts to the west, since both deformations were brought ebout

by similar forces operating from about the same direction.

The‘granite-gneiss complex was not mapped over a large area,

. and outcrops are rather scarce. Nevertheiéss; some features, of

'_impo:tance were roted. The most westerly rocks of the compleﬁ are

“ _sheared, metamorphosed; wéll-bedded sedimgnts and appear to face
"_'east.i‘Thése shoﬁ aHnérthpsouth.trend,and{vertical or~steeply east

1dips. Eastward from these sediments the rocks become more highly

Granite, grenite-gneiss and injection-gheiss outerop some five miles

éheared and altered and are essentially quartz-biotite-muscovite schists.
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east of the lava—-gneiss contact, and it i3s3 probable that~the lave-
gneiss and grenite-gneiss contacts are parallel. Throughout this
area, the trend of the schistosity is north or northeasterly, which
-is sharply divergent from the trend of the Huronian (?) rocks and
the George River. Series. One effect of this is that the width of
the George River Series rapidly increases to the north. The
significanée of this truncation of the lavas by the granite is not
yé"u evident, but mey have been brought about at the time of the

post-Huronian (2?) folding and faulting."

)k‘Huronian—gyDe Rocks

More mapping (although it ie generally reconnaissancé) has
been done on the Huronian-type rocks than on those of Grenville-
T type or of Keewatin-type. This work has disclosed that the Huronian-
type rocks form a great geosyncline which hes in places been folded '
and faulted.

Exemination of the accompanying map reveals that the dominanit
structures strike northsnorthﬁest,:parallel‘to the trend of the
Labrador trough. The maximam stress clearly came from the northeast.. -
The major folds are asymmetriqal with axiel planeé dipping northeast..
The major fault swfaces dip similarly, the east side being;throwh“
up. In addition, there are . less prominent crosé—folds (drag folds
and buckles) at various angles‘to the majdr trends and small cross
faults are also present. Folding and possibly féulting has been of
prime importance in the concentration of iron ore.

Prominent lerge drag folds were observed from the air,_closel

to Attikemagen Leke, west of Dyke Lake and to the Wect of Cunningham
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b Lake. There is a major cross structure which trends north-
northeast from Point Lake to Montgomery Lake, a distance of
24 miles. It is a consplcuous topographic feeture of this part
nf the region. There are many buckles across this structure,
which stand out prominently in flying over the area. The Sawyer
Lake deposit of iron ore occurs along this s@;_'u,bture.
In the Ruth Leke area, the strike of the rocks conforms
to the regional trenéz it is north-northwest. Twc major thrust
faults have been traced continuougly through the section mapped.
One hes been called the "Slimy Lake Fault"; the other, the "Knob
Lake Fault". Both are roughly parallel and follow along depressions.
The Slimy Lake fault is marked byv:a very prominent escarpment which
PR | runs along the valley to the east side of Slimy Lake. The beds are
thrown up on the east side of the feult. On.the west side, there
ié a big dreg fold that has been traced upwards of one-half mile.
The Ruth Leke iron deposit is situated within this drag.

The trace of the Knob Lake fault follows along the eastern
margin of the ridge that runs from Knob Lake northwest to Ridge Lake..
The east side of the fault is again thrust up.

Minor slicing is also present in the ares as two smeller
thrusts occuri cne is located about helfway lTetween the “wo major
faults, and a smaller one to the east of the Knob Lske fault.

411 these faults strike north-northwes%. Small folds with
axial planes striking similarly also occur. Dre.g folds are
believed to .exis:t at Densult Leke, though the presence of drift

renders this uncertain. Another drag fold was cbserved at Burnt Creek.




Smell cross faults striking northeesst sre slso present.

CORRELATION AND MUTUAL AGE RELATIONS

Long-distance correlation between areas of Precambrian
rocks is at best difficult end doubtful, However, it is of
interest to point out some of the outstanding features of simi-

larity between Labrador and other regions.

Grenville-type Area

There is present generally an afea of gneisses with small
amounts of crystalline limestone and sedimentery schists, cut in
places by granite, which greatly resemble qt.hér areas underlain
by Grenville rocks in Ontario and Quebec. For this reason, these
rocks are referred to as "Grenville-type'. They are the oldest

rocks of the sresa,

Keewatin—-type Area, with Discussion by A.T. Griffis

Probably above the Grenville-type aree and separated from
it by a thrust fault is an- area underlain by a thick series of
volcanic flows which grently resembleg Keewatin-type rocks of
Ontario end Quebec. They may also be of Keeweenawan age, but the
fact that they are cut by intrusives (serpentinite) which do not
cut the younger series (Huronia,n-type rocks) suggests that they
are older than this younger series and hence are referred to as:
_"Reewatin-type'. ,

Dr. A.T. Griffis, who mapped the geology of the upper part

of the George River (west branch), has contributed the following
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' discugsion on the age of the George River Series:

"The evidence in regerd to the age of this lave series will
bo briefly outlined. The lavas are similar in appeerance to the
Keewatin lavas of Ontario and Quebec. They are chiefly of andesitic
composition and show pillowed and massive flow types. They appear
to be, on the whole, more highly altered than the Huronian-type
gediments to the west. In addition to these features, they are
intruded by sills or dykes of serpentinite that have not been
found intruding the sedimentary series. This serpentinite is
identical in appearance to Algoman serpentine rocks in Northern
Ontario and Quebec, which are definitely post-Keewatin and. pre-
Huronian. Furthermore, the contact of the Huronian-type sediments
and lavas is evidently one along which much faulting and drag-
folding has occurred. The avallable evidence suggests that the

‘Huronian {?) sediments have been cut by a series of easterly dipping
thrust faults, and that the lavas have been thrust against the sedi-
ments. For these reasons, then, the Teorge River Series is consi-
dered to be of Keewatin age.

There "is some evidence ageinst this correlation, however.

“The»first*point is that the diorite, which intrudes the Huronien (2)

~ sediments and occurs as sill-like bodies within the J,avas,: is vex“y.(

J.s:im/ilar in eappearance and composition to coarser facies of thg lava "

" flows. A second point is that the diorite is often found closely
associated with the inﬁer—-flow tuffs of the George River Sei‘ies. |
This could -mean that the "'diorite!"‘ was extruded in thick sheets,.

and that tuff was laid down during inter-flow pericds. It may only -
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meaﬁ; however, that the diorite was intruded elong the relatively
wesk tuff horizons. In addition to these points, the attitude of
the sediments and lavas, without considering folding or faulting,
is more or less a continuous succession from northeasterly-dipping
and facing sediments on the west into lavas on the east. Moreover,
the lava series does not appear to contain small intrusive bodies
of acid rock types, such as are common i- areas of Keewatin rocks,
in the vicinity of Algoman granites.

The available evidence could lead to the conclusion, on
the one hand, that the laves should be correlated with the Keewatin
series, or, on the other, that they are of Keeﬁéenawan age. On the
basis of present knowledge, the more reasonable conclusion is that
s they'are of probable Keewatin age, and have been brought into their
present position.against the sediments as the result of folding |
and feulting.®

Huronian~type Area

These rocks rest unconformably upon the ancient gnéiss«complex
(Grenville type) on the western‘part of the Labrador trough. The |
. relationship on the east has not been definitely established.
The&_greétly resemble the Huronian rocks of other aress arnd
, for'this reason are thought to represent the séme general period of
Pfe—Cambrian deposition and are hence referred to as "Huronian-type'.

'Geological Resemblance of Huronian-type -
Area to Lake Superior District

There is a remerkable similarity between the. geology of the

" Labrador trough and that of the Lake Superior‘DiStrict.' The work of
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writer, with his asgistants, during five field seasmons, has demon—
strated repeatedly the extraordinary resemblance between the rocks
of each district. Moreover, the viewspresented herein are confirmed
by personal observation, as the writer, through the courtesy of
Pickands, Mather and Compamny, of Cleveland, was privileged to visit
each of the iron ranges of the Lake Superior Region.

The following tables show the section of the Marquette Range,

Lake Superior District, together with that which occurs in Labrador (1 .

~

Margquette ‘Ruth Lake,- Labrador-
Cambrien - Upper Cambrian Sandstone Sendstone
Unconformity Unconformity 2
Algonkian
Keeweenawan ~ Intrusives . Intrusives
Intrusive contact = Intrusive contact

Huronian Series

(Michigamme slate Slates
Upper Huronian (Bijiki schist - R
(Goodrich quartzite Conglomeratic quartzites:

~ Unconformity .PrObable-unconformitj”_'
) e (Negaunee iron ‘
Middle Huronian  formation Iron formation
(Siamo slate Brown slate
(Ajibic guartzite -

~Unconformity = ‘ - Unconformity ?

- (Wewe slate -
' Lower Huronian (Kona dolomite Quartzite , ‘
(Mesnerd quertzite Limestone or dolomite
Unconformity = »': : ' ‘Uhconformity"

(1) Monogréph;LII;‘U;SaG;S.;f?p.f2517252;ettseq,
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Marguette Ruth Lake, Labrador
Archeean
Laurentian - Granite, gneisses Granite, gneisses
Keewatin - Greenstones Not found (1)

(1) Not found igﬂRuth Leke area, but Keewatin-typz rocks present
in region.

From the lithology and the stratigraphy given above, it is
apparent that the Ruth Lalke section is almost a bed-for-bed dupli-
cation of that of the Marquette Range. The resemblance to the rocks
of the Menominee Range is equally as striking. The Lower Huronian
of the Menominee consists of & quartzite~dolomite series; the Middle
Huronian has the Vulcan iron formation snd the Upper consists of

the great slate series (Michigemme or Henbury).

The rocks of the Gogebic and the Mesabi ranges also resemble
those of Labrador. The former has been éorreiated with thcée of
the Marquette and the Menominee (2), although the similarity is not
so marked. The Cuyuns Rangesis'found in the great slate series of
Upper Huronisn age, the equivalent of wﬁich probably occurs in
Labrador.‘ The Vermilion Range is distinctly different, as the iron
formatibn (Soudan) is in rocks of Keewatin age. |

- Patches of sandstone, found dbove the conglomeratic quartzite
in‘Labrador, mey be the equivalent of the Cgmﬁrian sandstone of the
Léke Sﬁperior District.

A Owing to the preliminary character of the mapping, there are
sevefal unaﬁoidable;géps in the information presented on;Labrador.

Of the several‘unconformities-that exist in the Lake Superior

- (2) Mon. LII, U.S.G. Sﬂ, Royce, Stephen, Lake Superior Iron Ores, pp. 27-53.
‘ PrOfo Papo 184:, UuSoCoSe’ PP- 9"‘100 k R
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- District, only one corresponding has been ildentified with certainty
in Labrador. i o
Field evidence, though limited, suggests that two others are
" presentv. The remaining may be found as mapping proceeds.

The inverted order of the quartzite and the dolomite is a
minor point, as the limestone (or dolomite) is known to occur in
lenticular form within the quartzite.

| The absence of some beds does not present a serious problem,
as they may have been removed by erosion or may never have been
deposited, owing to the local conditions of sedimentation.

The stratigraphic significance of two bands of conglomerate
which occur in the area covered by the Ossckmanuan Lake Sheet is
not yet kmown. It is possible that they are of Keeweenawan age.

For the foregoing reasons, the writer considers that the
rocks of the Labrador trough belong to the same general age of Pre-
Cambrian deposition as those of the Lake Superior District. |

Low was of the saﬁe opinion, aé he states in his repor£ (1)$
"The mode of occurrence of thick beds of magnetic iron ore
oveflain by cherty, non;fragmental carbonates in this series,

cldsely recembles that of the iron ores of thefLaké superior Region
described by Irving, Van Hise and others. This, with other characters
of resemblance, renders it almost certain that the two developments
represeﬂt the same period, §r, in other words,_that.the Animikie
rocks of Lake Superior, assumed to be Lower Cambrisn, are équivélent
to the rqcks here'described:as Cambrian in Labrador."

The occurrence in Labrador of a series of slates comparable

(1) Geo. Survey Can., Ann. Rep. (New Series) Vol. v’rii, 1895,'pp.265L~zesL.
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\ in age to the great glate series (1) of the Upper Huroeniem of the
Lake Superior District is of great interest. In the latter District,
many important deposits of iron ore have been discovered within the

slates in addition to the great deposits of Middle Huronian age (2).
GLACIATION

The general marks of glaciatios are very numercus within the
reglon. A thin mantle of sand and assorted boulders covers the solid
Trocks 1nterm1ttently in the uplands, but almost completely in the
lowlands.

In the uplands, the hills have been rounded off slightly by
ice action, but the effect of glecial deposition is practically

—~ negligible, as few erratics and only a slight veneer of debris,
mostly of local origin, are found either on the tops of the hills
or in the intervening valleys. Large blocks of slate remain intact,
desgpite the fissile character of the rock, and the other erratics
are not well rounded (3).

'In‘the lowlands, although more depositionvhas taken place,
there is no evidence of thiék¢deposits-of~glacial materiél having'

"~ been léid down. Meany streams running‘in different‘directions_are 
| present throughout the region,'andcheir banks havé-been‘examined
both on the ground and from the air, but at ﬁd point were they seen
to . cut through thick glacial deposits. |
Slmllarly, the- effect of glacial er051on appears to- be

VSIight. There is no evldenca in the uplands of large areas heving

(1) Prof. Pap. 184, U.5.G.S., pP.5.
(2) Lake Superior Iron Ores, 1938, p.5l. ‘
(3) Geo. Sur. Can., &nn. Rep. (Vew Series) Vol. VIII, 1895, p.290L.
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been sculptured by‘ice ection. The characteristic rounded hills
("roches moutonees"), produced by the abrasive action of a moving
glacier, are entirely absent (1). The northern part of the region
has actually a closely corrugated surface.

Glacial striae have been observed. They indicate that the
ice movement has been south 30° emst. Some striae along the deeper
valleys are south 60° east, but this is probably due to differential
movemeant elong the veiley bottom, the movement being purely local.

Eskers occur in several parts of the region. One was observed
east of Fitz Lake. It can be traced at least twelve miles, Another
was noted southwest of McKay Lake. ' A third was seen in Wade Lake;
running parallel to the west shore. All rum in a general north-
south direction and atiest the former presence of fluvio-glacial
streams.

The numerous, small, closely-spaced, irregular lakes have
probably been formed in glacial drift. Although not closely examined,
they appeer to be representative of kamey topography. |

The "island" area rorthwest of Grand Falls, which comprises
Sendgirt and Lobstick Lakes is undoubtedly due to glacial deposition.
'Ashnanipi Lake also conteins meny islands composed of glacial debris.

A“very unique topegrephic form has been observed from.the air-

.in many par£8-qf thé region. it is a long-narrow, swampy area

with roughly lihéar; parallel tufis ofjgraés strewn in sinubus formfi‘
Zat:closé'intervals across the swemp, with water in the space between
fhe transverse tufts. This topographic,fofm haS'beenfnaﬁed a

"festooned marsh". The mode of origin is not clear. The outline

{1) Opp. Cit. p. 500L.
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{i of each tuft probably represents a plling of fine send. The
piling may be due to successive rainfalls on the sloping end of a
retreating glacier. This is only a theory of the writer. Close
examination uay reveal a different mode of origin.

The fact that there hag been little glacial deposition and
comparatively little erosion within the region is explained by its
proximity to the "Labrador" centre of glaciation (1). Near a
centre of continental g}aciatibn, the glacier carries but little
load, and hence-lacks the more effective implements of abrasgive
action. For the same reagon, there is little material deposited
when melting takes place in that part of.the glacier which lies
close to its point of origin — there is little ground moraine.

THIS POINT HAS A VERY IMPORTANT BZARING BOTH ON THE SEARCH

FOR ORE AND ON THE POSSIBILITY OF THE PERSISTENCE OF ORE IN DEPTH.

"~ The light overburden in the northern part of the region
gfeatly facilitates prospecting. When oné redélls the thick glacial
deposits}of the Lake Superior Region, the sadvantage in searching for
ore'in Labredor is readily apparent. |

Similarly, with regard to the persistence‘of ore in depth:
inasmuch as little glaeial erosion has-takenfplacé,,itsis logical «j
to assume that the deposits found in Labrador (or the adjacent area.
ff,in New Quebec) will persist to &t least as great, and brobably
gréatér; depths than those of therLaké Superior Région,,where muchv
glacial erosion haS'oécurred,.and Where,_intone'case,:évprotéetive~ B

topographic feature, becsuse of its resistance, has a direct bearing

(1) Opp. Cit. p. 290L.
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- o on the thickness of the deposits (Glant's Rangevgranité,on;MGSébi:

Range) (1). .

3

(1) Lake Superior'Irbn:Ores;,pe 48,
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INTRODUCTION

The pripcipal meta.l of economic value discovered thus far
in the New Quebec Ares ls iron. An extensive ares in which numerous
sulphide masses and limonitic gossans occur, holds great promise
for the discovery of copper-nickel devosits.

On the bagis of present knowledge of the region, the

following genetic classification of the types of mineralization is

presented:

1. Bedded Deposits

A: Iron ore.
B: Manganiferous iron ore.

C: Manganese.

" 2+ Sulphide Replacement Deposits

A: Massive b.nd/or disgeminated pyrrhotite bodies
with minor chalcopyrite.

B: Massive and/or disseminated pyrite bodies.

C: Pyritized and carbonated zones.

3. Vein Deposits

 A: Guartz with sperse pyrite, pyrrhotite and chalcopyrite.
B: Calcite with gelesna alone or sphalerite and galena.
- Cs Calc:.te-qﬁar'bz-talc veins in sheared serpentinite

with smaltite-chloanthite weathering to co’oalt bloom ;
(erythrite) ,
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The following description of ore occurrences is based upon
their degree of importance rather than upon the above classification.
However, most of the types of mineralization are covered in the
course of the treatment of each mineral occurrence. This report

includes only those deposits which occur in New Quebec.

%

BURNT CREFK IRON ORE

This deposit was discovered by the writer in 1938 in the couvrs.e
of geological mapping. At the time of its discovery, it was |
thought to be an extension into Quebec of Ruth Lake ore body No.3,
which lies on the Newfoundlend side of the boundary., It was deter-
mined later, however, that this is a new and different deposit,
wholly within Quebec, north of the Ruth Lake ore body.

The ore body is located at the headwaters of a small creek
running into Cecil Lake. It is two miles distant from Knob‘Lake o
in a west-northwest direction. The topography of the surrounding
area is rugged, but in the immediste vicinity of the deposit,.'the.;;‘v
ground is comparatively flat and hammocky, ivi-th local elevations.-' |
of from fifty to sixty feef. |

Glaciél deposits é.re very thin, a fact which will greatly
facilitate surface work. |

The ore is found intermit’ceﬁﬂ.y alo’n'g.»a roughly linear zore,
1,600 feet long, having a northwest trend. A small creek traverses -
the zone in a northeast direction. The ore concentration occurs |
within iron formation overlain by fragmental ferruginous qua;tzi}éi o

which outcrops abundantly to the northeast. The deposit is l‘oca’c.,'edl
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approximately one-quarter mile east of the Slimy Lake fault.
Two small transverse faults displace the ore locally and it is
drag-folded at the northwest end. At this point, it has a width
of sixty feet. Whether or not the deposit 1s continuous and main-
t.ains its width throughout the entire length can only be determined
by detailed work. The ore is bluish, heavy and somewhat porous. It
resembles hard hematite, slthough on the surface some is rusted
yellow (ordinery rust), probably due to partisl hydration. Its
appéarance is very similar to that of the ores of the Cuyuna Range
iﬁ Minnesota.

Two grab samples of the ore from the northwest end of the

deposit yielded thé following resultss

I pi i
4 g
Iron 49,55 2.76 -
. Menganese 13,06 42,35
Silica .51 17.11
Phosphorous 0.014 0.05
Sulphur 0,062 0.08
AMumina - - 0.23

I- Takén' in 1938; analysis by J.T. Donald and Co., Montreal. k
VII ‘-  Taken ir 1942; analysis by Hollinger Consolidated Gold
~  Mines, Ltd. o
Apart from the iron content, two ofther features greatly enhance
the value of this deposit. One of them is the fact that the ore: 3.s 3
of Beésemer type (the phosphorous and sulphur content is low): ’The:‘k
Sécond important festure is the high coﬁtent of manganese. The

mengsnese mineral has not yet been identified“,‘ ag-no polighed - L
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- gretion of the ore is available, but it is probably pyrolusite or
mangsnite.

The presence of mangenese is s very important feature. "In a
manganiferons ore, up to four or five per cent the manganese is
usually celculated as a metel with the iron; that is, the total
percentage of iron and manganese in the natural, is used as a
percentage of iroﬁ calculating the value of the ore. For ores with
a higher percentage of manganess than four or five per cent, a

~ special price is usually made." (1)
Surface work and detailed sampling will be required before

complete knowledge of this deposit will be available.

DENAULT LAKE TRON ORE

This ore body was discovered about September 1lst, 1933, by

the writerts former assistent, E.W. Greig. In planning work on
the Quebec ground, it was deemed advissble to concentrate efforts.
on the erea that had the greatest possibilities for the occurrencé
of ore, namely where the geology and structiure were similar to
those of districts in which iron ore had slready been foﬁnd.‘ This
plan of action, cémbinedeith the energetic effort of E.W. Greig, |
is responsible for the discovery‘of‘the,Denault Lake org3body.

‘ ‘The deposit of iron ore is situated on the east side of a _
bay which forms the northeasﬁ‘parf of Denault Lake. 'This,léke‘lieSj
close tQ thé‘hsigbtqu l&nd and:drains_northenorthmest'into the

headwaters of the Swampy Bay River. The topography is quite rugged.

(1) Report of‘thérontario;lron.Ore Committee, with Appendix, 1923; p.S88..
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:ﬂg to the west of Denault Lake, but tq the east, where the deposit
is located, it is comparatively flat.

A thin mantle of glacial drift is present in the vicinity
of the deposit. This feature will greatly facilitate preliminary
developnment, | |

The ore occurs as a concentraﬁion in the upper part of the
iroﬁ formation, which is either cross-faulted or drag-fclded at
this point (drift prevenits accurate determinations).. The iron
formation has a north-northwest trend. Iﬁ is overlain by the
same type of iron-rich fragmental rock tﬁﬁt is found at the Burnt
Creek deposit. The underlying brown slate'doeé not ouﬁcrop at
this loecality, but it is, in all probability, present beneath the

- ‘ iron formation. White guartzite is éxposed farther down close to

3

~the edge of the lake,
 The deppsit is.located approximately one-quarter mile east
of the Knob Lake fault. This is»a very significaqt point, as the.:
Burnt Creek ore body is also located jﬁst.easi of & big fault
(Slimy Leke). | | | |
Ore occurs intermittently.aiongtaflength:of 1,260 feet just
... beyand the»eaét sideiof.DenanlizLake.:_Tﬁg:g:égtest width observed
is 45 feet across.  The préééncélof:évéfﬁﬁrdénfbrefénts the deter-
- mination of the exact surface dimensions of.thé ore}body.
| - Two thousand feet nortﬁrnorthwest of the main showing, and.
juét north ofvthe lake, another outcrg? of ore is exposed. Whether
or not the deposit is CAntinnoué>cannot,bé determined, ¢wing5t0;the;: :3-

(0 ‘ - presence of drift. A small.éutcrop/of iron formationfis eXpbsed




in the intervening areé close to the leke, but this may quite con-
celvably be below the ore zone. It is quite probable thaf & concen~
tration of ore occurs in £he drift covered area, es there is an
evident diéplacsment of’ the iron formation which suggests a fault or
a fold, both of which are favourable ore structures.

The ore is soft (relative to the very dense, massive, "hard"
ore - &n arbitrary term used by Lake Superior iron ore geologists)
somewhat porous and slightly limonitic. It is generally reddish-
brown, but some specular is present towards the bottom of the zone
ﬁhere the ore is banded. |

The results of the analyses of a number of samples follow.

It must be clearly understood that this s&mpllng is not systematlc.‘
Thg samples'were cut only where the outcrop is found naturally
exposed. No surface work has been done on the deOSlt.

It w1ll e notlced that in some of the samples, the gilica
content 1s_h1gh¢- These samples wiere teken on the margin of the
ore. The silica is not uniformly disseminated throughout, but is
confined to narrow Eands one-quarter to-one—half’inéh wide and:
could be éasily removed The grade of the ore: proper is shown by
Sample HNo. 1, Whlch.has an exceptlonally hlgh iron content and is

of Bessemer tyne.
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Sample No. 1 - Width 45 feet

As Rec'd. Qﬁx Bagls

Moisture eeeesecesevsocs 0.55% -
Silica (Si0g)ecceveronss 6.42 6.46%
Iron (Fe) 28 % 920 e eFreNeeDN 60.07 "60"40
Phosphorons (P) eeeecoss 0.0486 0.046
Sulphur (S} seeereccseas 0.027 0.027

Manganese (Mn) ceeceenes 0.076 0.076

Sample No. & - Width 7.5 feet

As Ree'd. Dry Basis
MOLSHUTE oeveeaeneconene 0.67% - -
Silica (§405) eveveeesss 22450 22,659
Iron (Fe) eeceeccecccces 52.45 52,80
Phosphorous (P) eseevees 0.041- 0.041
Sulphur (S) eeecereevacn 0.021 0,021

Manganese (Mn) eeoeocene 0.043 0.043

Sample No. 3 - Width 10 feet

As Rec'd. Dry Basgis
Moistwe ‘0.0000.0.00;0. 0_665% "‘"““
Silic@. (3102) s savaeanaescs 80?4 8'80:‘4 ‘
S Iron (F€) eeeesessssness 54,95 56,30
‘Phosphorous (P) seceaees 0.040 0.040
- Sulphur (S) cevesccecess 0.034 : 0.034
Manganese (M) eeeecoses 0.038 0.038

Sample No. 4 — Width 25 feeb

As Rec'd. Dry Bagis
Moisture ccecececvcecaas 0.093% -
Silica (8102)'v"ooooooo 14050 14:04.5%
Iron (Fe) eeessenccsecns 52.01 . 52.50
Phosphorous (P) eescesss 2,098 0.098
SULDHUT (S) eeeseeceseee 0027 - 0.027
Menganese (M) ecoeasceass  0.886 © 0.8%4

Sample No. 1 was taken on the main ore showing. Semple -

 No. 2 is from the outcrop-norﬁh of Denault Lake, 2,000 feet north;

northwest of the main showing. Semple No. 3 is from the southeast

“end of the zone. Sample No. 4 was cut close to the lake in the

Llovermost part of the deposit. Ali have been roughly chénneled..‘
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The information presented sbove on the Deneult Leke ore
body 1s of a preliminary nature., Trenching, test-pitting and
systematic sampling will be necessary in order to secure an
adequate idea of the grade, theksurface dimensions and the

structure cf the ore.

NEW DISCOVERIES OF IRON ORE

During the course of field work in the Woollett Leke -
Kawachik Lake area in 1942, D.R.E. Whitmore located several

occurrences of iron ore, which are described below.

Woollett Lake

One-half mile east-southeast of the south end of Woollett
‘Lake, hard blue hematite is exposed at the bottom of two smell
gullics 200 feet apart. The exposed width is about Five feet
or more, but since the‘formations dip 600 ezst, the actual thicknesé_ 
is somewhet less. | _> |
bne>grab sémple submitted for analysis yielded\theifollqﬁing 5
resulfss | | |
| p
v; ir6n ...;;,;.;;. 61.35
'§ilica sreeoress 12,56
. Phosphorous ....  0.0L
SWlphur ceese...  0.02
Cunshot.Lake |
About one-half mile south-southeast of Gunshot Leke and

cne mile north-northeast of the Woollett Lake occurrence, a

hematite-rich bed, three feet wide, is éxpoSed along a length of




25 feet. On analysis, one greb sample yielded the following
results: |

%

Iron eceveccasssee 53.75
S11ica eseccecssse 274
Mengonese sesscees Ir.
Phosphorous cveece Tre
Sulphur cecvevesee 0483

Kawachik Lake

One—qﬁarter mile west of a small.baf on the west side of
~ Kawachik Lake and one mile from its south end, about ten feet of
siliceous iron ore is exposed on the side of = hill for a length
of 25 feet.  Drift covers one side-oﬁ‘the,outhrbp. Because of
the very evident siliceous nature of the ore,;it ﬁas not sub@itﬁéd,

for anélysis.'
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SUMMARY OF IRON ORE RESULTS _(New Quebec only)
NO. OF Fe. + Mn. TYPE OF TONS PER .

LOCALITY WORK DONE | SAMPLES CRADE ORE VERT.FOOT
T ——— = —= =ﬁi-f“)_=
Burnt Cursory 2 grab 53.85% Soft 10,000
" Creek Mepping

Denault Cursory 4 roughly ‘

Lake Meapping channeled | 56.65% - Soft 4,000
Woollett Observed 1 grab 61.35% Soft (Narrow,

Lake on traverse : : length
' uniknown)
Gunshot observed 1 greb 59.75% Sof (Narrow,

Lake on traverse L ’ length
, unknown)

(1) Very rough approxiﬁétions”: :  j(,g”f,3“i‘
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THE IRON ORES OF THE AREA

s

The chief iron mineral encountered in the deposits is hematite
(Fezos; 704 Fe). The slightly magnetic character of the ores indicates
the presence of & little megnetite (Fesd4; 72.4% Fe) associated with
the hematite. The ore contains a small amount of molsture, signifying
the slight hydration of the hematite, probably represented by the |
presence of the hydrous iron oxides, limonite (R¥e0.3Ho0; 59.8% Fe),
turgite (2Fe205.H20; 66.2% Fe.) or goethite (Fezos.ﬁzo; 62,9% Fe).
Siderite (FeCOS; 48,24 Fe) was not observed snywhere in tbe ore, althdugh’
it is present in some of the iron formation.,

In addition to the above, the Burnt Creek ore contains some
manganese mineral or minersls, which is probably pyrolusité (MeOzf HéO) 

or manganite (anos.ngo).

The ores of tue Knob Lakeg Burnt Creek, Ruth Lake deposits are
ugually brownishgred in colour and in pluces somewhat porous. Because
of its porous character, the ore is Wsoft®. The term "hard" is resecrved

'for the very dense, massive, often micaceous type such as that which
occurs at Sawyer fiake., The term is somewhat ambiguous, as both,oresf
are hard. The degree of hardness of the latter is, however, much
vgreéter. .Specular (bluish nematite) forms a small proportiocn of the
‘ore. This type of "hard" hematite is often referred to as "lump"‘oré.
o Most of the ore fovnd to date is of Bessemef type. This meahs

that it has low phosphorous and low suiphur. The amount of phosphorous
is the criterion of the type, as the sulphur can be slagged off as

|  calcium sulphide inkthe blast furnace; Low phosphorous, however, is

- A  ‘usually accompanied by low sulphur. Thé amount of'ailqwable‘phosphorbﬁs ’

in pig iron produced‘from ore of Bessewer type is 0.1 per cent. This -
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g means, theoretically, that the allowable phosphorous is 0.00L1 per
cent for each per cent of natural iron. However, the flux and the
fuel often contein a small quantity of phosphorous, and as a con~—
sequence, the amount allowed is actually less than the theoretical
limit. At present, the phosphorous allowed in an ore of Bessemer
type carrying 51 per cent iron (Lake Superior standard grade) is
0.045 per cent (1) or .C009923 per cent for each per cent of natural
iron. |

The siliceous iron formation always stands out as a marked
topographic feature similar to the "Ranges" of the Lake Superior

4 District. The ore deposits found thus far (with exception of Sawyer
Lake, which consists of "hard" oré) occur in the less prominent parts
of ?he formation. At one of the Ruth Lake deposits, the erosion of
the soft ore has produced slides along the precipitcus face of the
iron formation. The striking character of this topogrephy led to

the discovery of the ore.

PROSPECTING FOR IRON ORE

The concentration of ore in the Lake Superior District is con-
trolled by folds, faults and dyke intersections (2). In the region,
the deposits thus far discovered occur in drag folds close to big
thrust faults. As field work proceeds,‘ore will probably be found
in other structures. In prospecting for iron, structures similar to
those zentiened above should be sought. The_concehtration of oie has

 probably been brought about by the leaching of si{iia from iron

P4 formations through the circulation of ground water dqﬁn the Channels

(1) Lake Superior Iron Ores, p.283. -
(2) Hor. LIT, U.S.G.S.; ps 4753 Lake Superior Iron Ores P.29.
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%‘;x-é,‘_

formed by the structures, hence the reason for seeking them.

Geological maps, prepered over a period of years, show the
approximate location of the iron ore horizon. They are invaluable
in the search for iron ore deposits.

in importent point in connection with prospecting in Lebrador
is that much less overburden is present than in the Lake Superior
District. This greatly simplifies the work.

There is a2 magnetic horizon at the base of the iron-rich
conglomeratic quertzite, which may prove tb be useful in dip-needle

work in drift-covered areas.
POTENTIAL COPPER-NICKEL AREA

Location snd Extent

The potential copper-nickel area begins at the north end. of
Andre Lake and continues north-northwest to. 2 point just north of
- Retty Leke, a distance of forty-five miles.' It extends in an
easterly direction from Frederickson Lake down the George River (west
branch) for a distance of thirty miles. Additionel minerelization
has been found close to Louis Lake, approximately thirty miles
northwest of Retty Leke, and around Dominique Lake, thirty miles.
northeast of Retty Lake. Whether or not mineralization occurs in
~ the intervening ground is unknown. |
The southwest part of the area lies in Newfomdland territory,
ihe»rémaindérwin Quebec.

. '; ' The aréa outlined above is more commonly referred to as thég

* "gossan zveal, beceuse gossans are of common occurrence within it.
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e Histogx
In the course of work for the New Quebec Company in 1929,

Dr. J.E. Gill made an aerial sketch of the upper part of the
George River (west branch) and in all probability observed some of
the very conspicuous gossans, although no mention of it is made in
his report.

In 1936, Dr. J.S. Wishart, one of the geologists of the 1929
expedition, who was also a member of the 1936 expedition, informed
the writer that he had seen gossans from the air at the head of the
George River. Wishart made a rapid ground reconnaissence of the
upper part of the George River for the James and Gill expedition.

In September, 1936, at Ferguson's trading camp on Ashuanipi
Lake, Dcminique Docteur, an Indian from the Seven Islands reserve,

i showed the writer several specimens of pyrite and pyrrhotite from
| his trapping ground on the George River. Docteur agreedbto conduct
the writef to the spot, and he &nd his faﬁily were loaded on the
plane end together with Pilot A.G. Sims set out for the George River.
Just short of the proposed déstination, a blinding sncwsvorm forced
- the pilot to return to Attikemagen Lake, where the Indian and kis
. family were left bohind and the journey sbandoned, owing to the
lateness of the season. |
During the flight, the writer mesde a rough sketch of the
upper pért of the George River and observed one gossan. At that tiﬁe,
. both the pilot and the writer were more.concerned with locetion in
"unmapped country thanfwmth enything else..
In the summer of 19317, Domlnlqpe Docteur, the above—mentloned

Indian, was brought from Seven Islands, The George River irip was
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b carried out and several pyrite and pyrrhotite zones located. On
two flights over the area, both the pilots end the writer observed
several gossens close to the river, tne most prominent of which
were at a lake, later called "McNeill Lake", after J.E. McNeill,
the prospector who was sent to examine the gossams. McNelll located
four gossans, two. of which were iarge, but the only mineral of value
reported was chalcopyrite in float. The writer examined the large
gossan sbout three-quarters of a mile northwest of the lake, but the
hopelessness of attempting to uncover it with limited man-power
forced upon him the decision to postpone the investigation to a
later date. _

During the seme season (1937), H.M. Towlé, who mapped the

S . topography reported considerable rust around "Rusty Lake" and found
| a small patch of chalcopyrite on Marion Lake.

In 1938, the writer, while supervising ﬁhe opening-up of the
>Samyer Lake Deposit, spent one week on Merion Lake and located the
rust-coated pyrite-carbonate zones. |

From the atove, it is evident that the oeccurrence. of gossans
on the George River (west branch) was kmown as early -as 1929. They

. were re-discovered in 1937, and in that year and 1938, scme work |
was'done in the ures.

During the past season, at the suggestion of the writer, four
out of twelve perties were put into the "gossan" area at the beginning
of the season. The prospeétor,‘J.E. McNeill, who was‘again 8 member
of the expedition, was put down on the same lake in the "oossen®

J_,s"""’t;} v ’ ares (Mcmeill La.ke) -
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s As work progressed and more flights were made over the ares,
new gossans were observed and the fleld greatly extended, so that

the original number nas been increased greatly.

Geology
The area in which the gossans occur is underlain by Keewatin-

type rocks, consisting of folded tuffs, lavas and curbonace.us inter—
flow sediments with minor conglomerate and quartzite. The lava
series is cut by dykes and/or sills of intermediate to basic compo-
sition. |

The prospecting and geological work of the past season dis-
closed the éxistenge of numerous sulphide bodies and many gossans

in the area.

~ Sulphide Replacement Bodies

Pyrrhotite

By far the greater number of sulphide bodies found-to date
consist of pyrrhotite. Present knowledge indicates that they are
confined largely to the area underlain by Keewatin-type rocks. Some
few occur in sedimentary schists in the vicinity.pf Dominique'Lake
in New Quebec.

The bodies dip from 20° to vertical, and generally strike
northwest parallel to the regional trend. Sufficient work haS‘h6£ 
been done to determlne their shepe, but it is probably tabular, T
although the outllnes of replacement bodies are usually very "-

irregular,
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The majority of the occurrences are replacements of thin
beds of carbonaceous tuffs. In some few cases, the occurrences
are at the contact of gabbro or diorite dykes with lavas. The
latter type is usuaily small. A,T. Griffis, who examined thirteen
bodies along or zlose to the George River, states that eleven are
replacenents of cerbonaceous tuffs, while two occur at the contact
of intrusives with lavas.

| The deposits vary greatly in size. Some ere lerge, while
others are smell. Prospectors Frederickson and Connolly_reported
a mass south of Doublet Lake, which is approximately 150 feet~wide
and 1500 feet long.

The pyrrhotite varies consideraebly in appearance. Some is
fine-grained and has a distinctly greyish bue. More of it is
coarse and bronze-like. Two generations were observed in one
specimen, the coarser, bronze-like type cutiing the fine-grained,
steely type. Minor chalcopyrite is usually associated with the
pyrrhotite. It occurs geﬁerally in veinlets or tiny patéhes, and
occasionally as an ihtérgrowth. A small amount of quartz was
oﬁserved in one ssmple. ‘ ‘

" The carbonaéeous tuffs exhibit all degreeg,of replacementkb
Iﬁ one specimen the host rock is a p;rtly-re?laced volcanicuﬁrecciﬁ. 3
The few exsmples of'disseminated types aré,replaéements'qf.dioriﬁe#

or gabbro.

'Samplinngnd.Prospécting Pyrrhotite Bodies

Because of the great number and size of'the_pyrrhoﬁiﬁe bodies,'

only the most cursory 