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‘I~ SUMMARY AND CONCLUSIONS

. The contact uncenformity between the Ashuanipi Grenville type

gneisges is well exposed on the _weét ghore of Howells River.

The gmisses' are predominénﬂy same£ biotite sedimenhry
gneisses, !'hey fom the basement ccmplex on which the sediments of the
labrador trough have besn depos&teﬁ. They are quite thomughly mete~

morphosed. Their foliation is generally vertical.

The Wishart formtion nghtels overlics the gneisses. The
unconformitj hetﬁeeﬁ the two hae bégn acﬂtuan-y seen. The Wishart |
formation geﬁeral).y ‘dips northeast ‘_a.t an angle of 5 to 10 degrees, It
may héve an a.iérage ‘thickness of 150 reét._' it -1s c(omﬁdsed' prineipally of

arenaceous sediments.

Te Ruth Slate outcrope in the southern map area. It
eonformably ovérl’ie& the ¥ishart formatien. It may be as much as 20

foat thick -

engthg desaripﬁan ef 4+he different rock types of the
Sokman iron formtim is given. 'i'he section of this Sokoman iren
) formation being rather wekl exposeﬁ, and the structure fairly straighi-
formard, accurate mtomﬂen as to the stratigraphy of this grw;a*
has.heen obta}lneé. it.s ‘khieknekais"m&s be és‘ mach as 1200 fest. It is
Gonpesea moatly ef cherty meiallic iron fnmatien. '!his.laﬂer rock

type has been subdivideﬁ into three gub typee: 1. Jjaspery metallis,




2. carbonate cherty meiallic,

- D¢ cherty metallic proper.

Some coneretionary structures in the lean cherte are
deserided. Their use as a horizon marker has been established im the’
Howells River area. Similarly an enriched horizon of ferruginees

shales has seorved also l{u horizon markere

The Menihek shales are also present. They overlie the Sokoman
formation confarmahiy. They are essentially black graphitic shales,

A major synclinal fold underlies the Howells River in the
southern part of ihe map area. The Menihek shales which form the center
of the fold Being relatively sof%, have been eroded by glaclation. The

resulting land form is the vallgy through which the Howells River flows,

Faulting and folding are relatively unimportant to the West
of the Howells River. ©Cross faults and obligue fanlts have been
observed. Movement sloug each individual fmult plane was small, snd of

minor importance.

As far as econcmic geology is concerned, neo ore find of major
importance is reported. There is ne lead to an immediate trenching or
drining program. Some enrichment of ore grade is known to occur.
Eouever;, the structure becomes more complex im the southern part of the
ares, Folding may have some importance in the southern extenmsion ef
the map area. And perhaps with a more eompiex structural picture,

probabilities of ore occurences of comwercial size are also better.
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- II - IOCATION OF THE AREA

The area under consideration extends in a peneral H.ﬁ{)" .
direci‘;ion from the northern tip of Fleming Lake ﬁso louvain Lalce. It
averages 2% miles in width. It is bounded on the Zast by the Howells
River and the Goo&wood River. Kapping has been done to the Ashuanipi

gneisses,

A map showing its location is herewith included. On that rap,
it is seen that the aree lies between 12 to LO miles from Burnt CreeR,
~ the base camp of Iron Ore Co. of Cenada. The latier is about 350 miles

nopth of Seven Islamis on the Guif of St. Lawrence.

The arez ic st the present accessible by plane., Hollinger-
Ungava Transport Co. has a lending strip doout 10 miles east of the ,
Burnt Creck base camp in Labrador. From the airport, roads lead to the
seaplanffff’ at Knob lLake. In the Howells River area, the seaplaones landed
successively on Herris, Kivivic, Giachimo, Rosemry ang Ziross Lekes.
These lakes are 1arge enough to permit a Norsemen type seaplane to

take off,
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A - GESERAL STATEMERT

11[- TOPOGRAPHY AND PHYSTOGRABEY

The area under consideration exteuds from the northern tip of
Louvaln Lake, in a general south-sontheazs$ direction to the northern

tip of Fleming Lake. Two major rivers drain the areas

1} The Howells Biver, draining Fleming, Elross, Rosemary,
Giachimo, Kivivic and numerous other small lakes.. I% ﬂeis south to

Astray Lake. This is part of Labrador.

2) Goodeood river draining Harris, Gillespie amd houvain
Lakes. It flows north %o end ultimately in the Kanlapiskauw River,

This is pa.ﬂ of the Province of Quebec.

. About 10 miles on the Quebec side was mspped this saummer. The

' Weat shore of the Goodwood River slopes genily towards the river at

an angle of about 3 to 4 degrees. It is sparsely timbered with spruce.
Rock formations are well exposed omly in the vicinity of Gillespie Lake.
Elsewhers, overburden conceals bedrock. Swamps make up about 10% of that
part of t!_xe ares.

On the Labrador side, the Howells River staris im & chain of

lskes with Brain Lake as the farthest morth. It flows soath through a

dread velley. Generally the west shore slopes very gently %o the river




at about 3 to 4 dsgrees, whersas the eaat shex-e is more abrupt especiauy
in the Elrassmnogemary Lekes area. The rivez- carﬂaa & very small and

yery mr,iablé volume of water.

The geologidai features of the area greatly fnﬁnencu the
topography. Bontacte. faulie and foliation in the gneisses are clearly

fallowed on aeria}. pilotagraphsu

' Thei thrée series of recks that nuierép_in the area cortirast
remkﬁhly in their proj_aerties. Each has given rise to very charaster~

istic topography.

B - ASHUANIPI SERIES TOPOGRAVHY

The aedm@tarJ.' gneiséés of ﬂ:'\éﬁ &shmipi' Series are quite imrd.
}am;i ‘therefqgé. résiawm jte erosion. Their foliation is gemerally
vertieal.'r Mso'_thé rocks that make it up Are prébablq genei-ally slightly
nore aéid. than thésé that make u.p the Sokomsn formation. These features
co@bine to 'make‘. the topography of the A?shﬁanipi Seriesﬁistinet from the

other paris of Ahe area.’

" Close to the contact with the Wishart formation, the area is
generan: rather .swamp:‘ éariﬁm més is practieally a;bae'nt.. Ard timber
may locelly be abundant, lmt it is msre ganeran} rare and of very small
sige. A considerable amnnt af %ag slders mg be ptesent &t ihe contact,
mking the gres almost impenetrablo. Mig is especiallx true in the

area imadiately south of Marcel Lake tault.




The vertical foliation in the gneissea has given rise to the
j4;~tm:;.1;1.efss number of 1ittle draws. Creeks may flow through those.

. Generauy the Ashwmipi aeries terraim is rather greyiah on the
B eeria.l phmogmms. It contrasts qni’ee uen with that of the Wishart

qmﬁzite a.nd the Sokamm Iron fomtinn uhich are uhit:lsh.

© - YERRTMAN SERIES TERRAIN

. ‘The Wishart quartzite and the Sokoman irem formation are
generally quite hard, and have withstood eresion fairly well. They are
more basic in composition than the gneisses_; They are also comparatively

flat 1;1@.. |

?hey are generauy fairly well axpoaad in the are&. This is

upezzialig true of $the Sokoman f@rmuon hetween the southern limit of

mapping and Kiﬁtic Lake.

_ The surface of the ground usually }paran'ela fhe dips of the
formation. I4 is brokem here and there with little olifs 5 to 10 feet
high nixich_ éenéfslly face %ekt. So that a croéé—saetian of the surface

"~ would @bgut be a line broken in this fgshi;im:f — e —

‘Cariboo moss and & very sparse growth of spruce trees are the
characteristic vegetation of this ground. The eariboo mess shows wp in

a lighter shade om ihe aerial photograph. Tea bushes may be abundant

























i¥ - CLACIAL GEOLOGY
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I¥ - GLACIAL CEOLOGY

Tue effset of plociatlon om the %opdgraphy has not Do $00 yHvere.
It consisted mostly of evoding seme of tue Menihek shiales, emd 5o giving

rise 3o the Bowells HMver valley.

The Yack of such festures as sskers, kames, p.atliwles;. 285,
typical of severely glaclated areas, is very suggestive. It seems §o
point out that 4he Howells River ares was relatively close %o the center ,

of zlaciation where erosion was not particularly severe,

& - DIHECTION OF SOVARD 0P cLiCIER

On the Tasils of siries, it ceems thet the ice moved in a

. 20° W. airection,

Aithough H. 20° W, seems to be the predominant direction far

zglacial sirise, it is alise true that mest of the places where gtai;é}iﬂé‘ wers

ohoerved, Suwo direciions were ghown, i.e. the striag were roughly

parallel either %o I, 20° We or B. 50° ¥, Sketgokes shoving the relssion

- of these strise sre sbundent iun the notes. Fhotogreph Ho. 5349-3,1 aleo

" . 21).
shows this relatieonship {See page i

4 punbesr of suggeetions have been made by different m%&é_zﬁﬁ o

account for these intersectimg sets of etrise. Lahee prefeors %o ‘hink
¢ ,

= 18 -



v

that they de not represent two pericds of glaclation for two advunces of
the glacier within the same peviedj: he suggesis that a retreating &t’l&-ﬁ@s
might give vise to such. His ideas seom to be spphiceble in this Cas8e
in Sketch He. 1, a8 the fee lobe reirveats from of to BB at the fromb of
the glacier, ithe etriee ¢hamge in direcilon; an indicsted by the dothod
1ines. This explapation i.s probably more feasible. The siviae are nod
1ikely to belong 4o different ise advanges becmvse the sariiler mark@

monld almest surely heve been deotroged.




Seme authors suggest shat glacial s4rise nre offen arrow shoped
{ swommm—— }. However tiey de not all sgree on the direstion of ice
movenpnt as inferred from such groeves {Lahee sugpests thet the sEron
volnts the dizection of glecistica whezeas F.%. Thmaites claime thet ¢the
reverse is move 1ikelyllll. Uhstover may be the cese, ihe arrows poimted
H. 20% ¥. i 4he Howells Diver erea. Iul omly ia rase cuses wero thop

ekl doveloped.

Gonerally it is thought 4hat$ glaclers have & grindimg action on

the stoss face of vogk exposuves, whereas om the lespide, the plaucking

of bisoks of the rock material is wove likely. Un thal basile, by
chserving the face of cliffe whese sttlae ave present, one may arvive at
& guess 28 %o dir¢etion ¢f ice wovemendb. In the Hovells River ares,

sush & guess would be He 50° W

Test of Blross lake, in thet ares underlaia by the Henihek
Shales, the Sopography shous a marked ineation in that dirsction {roughly
B. 40° W.). Houever in the direction of Irony Mountain, this lineatien
grafiually shenges 40 B. 609 ¥W. Perhope Irony Hountain has h&ﬂ. seme
infinenece in csusing this swing. 4% the glacier everrede Iromy, i%e

botbom may have been deviafed a 1ittle.

Photograph Hoe H0-18~1% {Page 21} shows en extreme size £oF &
Boulder. The beulder ls gnelsg. 1% ma' g0 $op of ﬁm Sokoman -ﬁsﬁm&%m |
in the Bosemary lske erea. I% is two miles distand f'.r'mzx the amsés% "
gaciss exposure, and probebly 10 miles if s,msa‘.‘sm?@d in. éhr@ «@ime—:’s:mn{aﬁ"

ice movemsnd.

The $il11 depewited by the glacier will be deseribed in %the
chapter on deseription of vock %ypes. |
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- WABLE OF PORMATICNS

Pletstocene . | ‘Glacial t111 (unconselidated)

Montagnals Intrusivesl ° | Diabase dgkes
thaenauan) R B

Point Series " | Menihek - | Black shales

ﬂH or Kenenalan?) Shales
Cherty carbonate
Magnstite shales -

.. | hean cherts
Sokomsn - .  Ferraginous shales
Iroa Formation Thin-bedded jasper

Thick~bedded jasper
Cherty metallie
- §ilicate cardbonate

' Eér.r!manéeriés : F
{¥1d4le Huronien} oo .1 Ferrvuginous slate
g - | Tth Siste Interbedded cherts

Black cherts
PFeldepathic quartzite

- Wishart Arkose
Quartzite Graywacke
A Quartsite
Conglomerates
Aahuan:l.pi 58!‘168 " o Cneisses

/6renw//¢/ C.
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VI - DESCRIFTION OF ROCK TYPES -

m foxlonmg pages are baseﬁ on megaaeopie atndw of the

tocﬁa. Ko mieroseopic work has been done en the speeimens.

'A ~ ASHUANIPI SERIES

. The oldest rocks éf.ghe ares are the Ashuanipi gne'iase-e; they
:oi'm thie "’,ﬁémmex;ﬁ complex” npm,ihicﬁ Ake rocks of the Lebrador Trough
have been depoaitéd. Several ’t&pes are encountered along the western

mrgin Sf'thpér truugh, the rack# a.-ée pfedamimntly _sed!mentary eneisses.

1. -.éamet biotite meiséea‘j _

The ususl mineral coﬁpésitmn of the sedimentary zneizses of
thie type 18 about the fo}.}.ows.ng: quarts 20%, biotlte 29%, gamet 104,

: fel&apar 50%

Bands of gneisses of the aheve composition are very frequently -
interbedded with quartsitic hanﬁs. These more acidic veins may be much

coarser ".-hm the garnet bmtite bands themselves, and may contain

argstaln of feldspars of cansiéqrable_ size {6mm. or more}. The siruc-

ture’ séem_ to suggest Iitj—pat;-lit mjectioz'z..

o fi‘;ie gnelsses are usuélu ligizt golored. However s-m darker,




prodably more dasic types, are also emeountered. The tee.ther.ed sur face

in the latter is grey. They are medium-grained.

| he feldspar content in those may reach 50 per eemt. The garnet

ogsours inA iittle purplish spots 5 to 10 mm. in diameter. Zuhedral srystals

are not frequent. i‘ha weatheiréé _amrfute of the garnet gneisses, is
'fraqamﬂyv mgged; the more a‘iiisédus ‘bané.é Ae‘e#a! %0 ﬁaxa withstood erosien
better, ami give the surface of the outerop & washboerd effect. The
-crysta’ls of éarnet a‘a.s& stand out on the aréathered surface 'md give the |
rock a raisin pudding a@pwa&@. Some of ﬁe erysials {or tégrékaﬁ,ea of
crystais) of 'garnat"m as much-as /4" in'dignatér. The weathered |

’ snrfaee' is genemliyﬂ 1ight-colored and rat‘hei- Lrownish.

, ?ﬁe qudaries 61" the qﬁarﬁs»relﬁsmr veins® in the gelissens is
usually very vague and would nem 4o suggest some reaction with the
enclosing gneisses. The veins are usually mjééied parallel 4o the
folistion. ﬁouevér; -as@-e oeeasiolml;wins cut accress the follation,
‘:lndi-ea.tin,g t!;xa.til'thes‘e are later than the gneisses. my may commonly
" make up &bqﬁt l_G,pef cent éf thé_;oek’. ' |

' In sample P-24-50 {a garnetiferous quartz-biotite paragneiss),
gome -origiﬁgl qﬁn‘rtzigraina ieigatirzi were recognised, clearly estabdlishe
ing the sa}c:iiment"ary mature of the gneisses. i '

-’Sa@:‘af the gméis-ses con‘tain light-coxa:ea plagioclase (probably

near albiﬁt’).'. Potash re_ldspni'a are no doubt also present.

i



‘One particular stsruetare is of fairly wige 'océmnce north of

Marcel kake fault. It s a sausage 11ke structure developed in the

' _‘gzeissea {See Sketch | Ko. 2). - '__»—:L’f:‘?z’—:f’*_ - '_; —_—
coorse 7u4r/§ /"::7’_\"";/ T T e~ .
‘7"//(5/6/5/94/3 o :

. ~ ) _

//nej/a/neq// :-:\:*','/_‘-——__:::::::::':
el s par b iotte

f /)a"éla SKETCH Na

yarnefgx)e/ss ‘
The name “bnudi.nage structure has been used dy P. Hanffette %o

" refer to such structuras m gneiases of southern Grenville areas of

Quedbec. 1t is apparently deteloped in ndinemary gaelsses, Their
Imme 4Ia7‘e/ ror?4 anoms/ Laoke /‘au/f

stracture is especmny well ﬁeveloped‘ewwd;d&. This strocture

- definitely suggesis plastic deformation of the gnelsses.

‘ .These garned, biotite mdialaes,' outerop continuously }fnm the
southern limit of the map area to i‘nnn Lake fault, a distance of about
9 miles. Lil.lianil.ake fanlt marks their contact with 4he granite gneisses
which ac.cupy the next 2000 feet. The garnet gneisses reappear on the
other side of that granitic inmtrusive. There may be a major dome struc-
_tm associated with ghem. The gné;ués on either side of the intrusives

are quite similsr. .

2. Lilien Lake Granitic gneisses

- s the informatien presented rega.rding thia granitic mass is

éerived fmm four ontcrops.




In the first outerop, the rock is coarse; its compseition is
about 60F quarts 40% white altered feldspars. The texture is granitoid.

This may represent a pegmatitic phase.

The two outcrops in the center of this band are more massive.
The foliastion is not observadle. The rock is medium grained, and
contains quarts (20%), feldspars, biotite {20 %o 30f). The weathered

surface is whitish and rather rugged.

Phe outcrop near Lilian Lake fault, exposes similar material,
prodbably somewhat more dasic. The mass is Jjointed but the foliation is

not apparent.

e Kivivic‘ Lake - Marcel Lake Gneisses

:Unda‘r this héading we shall deseribe the gneisses that outerop
fram the ggmet gneiss comtact West of Kivivic Lake %o Marcel Lake fault.

"From the exposures observed, it is difficult %o state %o what
general category they belong. They seem to be a mixture of both granitic
and se&lmentary»_ gneisaes.: and it is difficult to.‘ state which is the

predominant type.

Horeover in most of the cases ithere is no positive evidence as to |

whether the rocks are of grenitic or dedimentsry origin.

_ The coarser gneizses of granitic composition are conzidered to be
orthogneisses. They contain 30 4o 60% assorted feldspars, 30 to 50%

quarts, 10 to 15% biotite and accessories. Generally their weathered




surface is of greyish white to light bromm color. The feldspar in them

is commonly pinkish {arthoclasa?} and aomevhét altered.,

Some more basic {ypes are known o occur. They contain 40%

amphiboles, 204 feldspars. But they are subordinate in importance.

Here agein oceasionally as already described for the gammet
gnelsses, a banding of quarts poor and quartsz rich layers is conspicuous
on the weathered surface of the outorop. Homaver, thie banding is not

as widespread in the ares under examination as in the garnet gneilsses.

Some injections im the gneisses are decidedly pegmatitic in
pie-of-agek, They are very COArse

quarts biotite, feldspar granite.

All $hese hybrid types have been grouped together.

4. 4. Harcel Leke - Louvain Lake Gnelsses

This ares is composed predominantly of sedimentary gneisses.

Some of those have been termed quartsite. These are usually
medium-grained. The weaitbered surface is greyish, the fresh surface is
dark. These may be the result of high grade metgmorphlsm in impure

arenscecus sSedimenis.

These quartﬂfia beds grede to more mafic beds, containing as

much as 50% hornblende end mica, 507 feldepar, and 10% quartsz.




) Lit-par—ut in;ee;tien is atrangl: saggeated in this area top, by
'caarae bmda of gramtic mterisl intercalated ‘between the uanslly
: qmrtizitie bands. Tha‘:‘:omyouition‘ of the xermer varies from 20% to 408 |
mﬁc minemla, 30% to 69% felaspars, 20% to 50% quartz. Genemlly these
' coarse bama malﬁe ap leas than 10% af an.y par‘ticnlar aectinm.

. Phére is no 4irect evidence that thess meisses are of sedimentary
origin.- *rhey haove mn.ch in common genarany with the garnet gneisges of the
Elfoss Leke area. And suggesting a- se&imentary origin is bagsed on %hat

resembl'a.'me. Wba%erer their erxgin, they have ‘been quite thoroughly meta~

mbrph»seﬂ, md pro'eably soaked by granitic mtmives.‘




B - FERRIMAN SERIES

1. The Wishart Quartsite

Yhe Wishart quartzite forms ome contimuoue dand throughou$ the
ares. I% rests unconformably on the Ashuanipi gneisses. Its thickness
varice from a minimam of 50 feet to a maximum of 275 feet, with an

average thickness throughéut the area of approximately 150 fee%.

i1t is composed of numerous rock types. These will be described
below, stariing with those types more abmdan’é in the lower part and

ending with the top black cheri.

a}ir The Contact songlomerates and quarizites

it has been possidble to determinecthe coniact relations of ithe
Wishart formation with the Ashuenipi gneisses very accurately, especially

in the Lilian Lake Area. The results are shown in Sketch No. 5, below,

fink ch erly getor T3 te
& e/j/ conglomerale (shale pebbles)

Black guaris Te | 3

@ob gcl eon /Tmerqz‘e‘ .
By weaa s IVRARUAATARIRNALN]

SHETCH Mo 3.
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| One of the characteristiocs of the contact conglomerate is
the content of white chert pebbles in an arkosic matrix. The peubles
are not very. big, usuzlly %",_/ in dismetsr with an occasional petdle
2" in diameter. The pebdles ere rounded. The matrix contains anywhere
from O to 50% feldspar eshedral crystals, with recrystallized quarte
grains, fine-grained to coarse. In the finer grained varieties, the
feldspare are not ident iﬁﬁm'ﬁy megascopically, and the rock is of &

lighter color.

In the nart%}:em part of the map area however, the ggnglomerata
is a bit different, and its statigraphic position is not top olear.
Here the éonglomrata ia composed of pebbles & fo 5" in diameter of
gnaisses, mostly in & coarse angular arkosic msirix. Patches of {his
material ere exposed at the surface of the gneisses. ~Consequently
they msy perhaps be correlsted with the lowermost white chert, pebble
conglomerate found in $the southern part of the area. The angularity
of %he pebbles in the conglomerate varizs considerably. 3Bat as conld.

be expected from gneiss pebdbles, the sphericity is ususlly high.

The thickneas of this bed of conglomerate is ususlly & inches

to one Zoote.

I% 1& ususlly overlain By abouf a fout of dark gquartzite, in
many we.ja gimiler to the quartszite found in great Wbundance higher 'ug
fn the Hishart formation. The quartsite is mediwm-grained, dark, and
“ yery pure. It is mot always present bedween the deds of conglomerate.

This horizon may be sbout 1 foot thick.

- 32 -



More congluomerate reappears on top of this guartsite. It is

- slightly diﬂ’ereﬁk from the previous conglomerate. The groundmass is
pinkish,cherty quartzite. The pebbles are shale. These are flat, somewhat

N —

angular, and laid down parallel %o bedding. Their thickness is fram 3" %o
37, They are 4 to §" long but ususlly sbout 2". This bed is not more
than 6" to 8" thick. It grades to pinkish, cherty quartzﬁa higher and
the pebbles are absente At least one fool of the lagtter has been messured

in a number of exposureXe

The fist shale pebbles may be of Attikamagen age, in which case
it is fold that the pink cherty conglomerate is of post-Attikamagen age.
The case for the white chert pebble conglomerate is more complex. There
is no definite sourve of the white chert pedbles. Perhaps they are derived
£from the same source as the Mleming Chert Ereccia or from the Fleming
itself. Moreover in the Gillespie Lake area, z conglomerate which is
correlated witi‘; the white chert cenglbmerate is known %o contain gneiss
pebbles {presumably from the Gremville-type gneisses}., Therefore it can |
be stated that this baaal. conglomergte is not of any -statlgra.phia

gignificance. It 1z here inc:lnded'wzith the Wishart formation.

b} Quartzites

Quartzites make up about 60% or more of the Wishart formation.
These qurtziités vary considerably in physical properties. The color of
the fresh surface vwieé from ugmf olive green, through dark grey, to
pinkish, or #eddish {rare in the area). The color of the weathered surface

is gemerally whitish {glassy}. A dark brown color hs2 been noted, bdut




is thought that this color may be "secondary™. "Ihe, guartzites are

- generally fine-grained to medium-grained.

Chert lenses are not infrequentily interbedded with the
quartzites especially in the bottom part. These are from 1" %o 5" in

thickness, and many feel long.

Sometimes the grains of the quartzite are bound together
by cherty material. Other timss the grains fom a recrystallised mosaie

with no interstitial mmierial.

One specimen of quartzite was thought %o contain as much as

" 10% carbonate.

About 30 feet above the contact conglomerates and qumrtsites,
a dark brown {westhered surfsce) cross-bedded quartszite occurs. This
quartsite can be identified readily and is fairly continmuous along
strike.- It has been chserved in the souﬁhem;-mp-,area en-'l;v{, from
Glachimo Iake down. The dark brmm. color of its weathered surface is
probably secondary, since the auartzite is gquite p,u:raq It is usuelly
medium grained and rather dark grey om the fresh surface. The cross-
bedding shows that the guartsite is in s normal pesition. Photo HNo.

50-18~18 {Page 55) shows this horiszom.

The quartsites are composed usually of very pure silica. They
do, however, rarely contain some biotite (in the thin leminated impure

' 4{ype, probabdly argillaceous} or feldspars, in the more arkesic types.







&) sSiliceous Shales

There is ovidence in the area of st lesmat three'axgiua.eeousl
horigons within {the Wishart formation. The thickmess of sach individual
horizon is no% great. A4 two foot bed of shaly maserial has been moted im
the Elvivic Lake area. It is o dark grey, very fine-grained,fissile,
siliceous shale., In the same section a minor 2% band of dolomitic
material was observed within the quartzite,. si.ﬁila.r material was observed

et e number of places. Howhers does it excesd 2 feet in thickness.

e) The Black Chert

This black chert is conspicmous by its massive character, and ~
the $otal absense of gy structured inm it. It may, however, somgtimes de
considerably fractured. Secondary mimerals are often associated with /
these fractures: goethite, pyrolusiie, limonite, pyrite, pyrrhotite, 1
cha};copyrﬁe.. These however are not abundant. %The oxidation of the
sulfides in the chert usually imparts %o the weathered surface of the

rock purplish and brownish colors.

Some peculiar ellipsoidal structures were noted in the black
ehert. Their origin is not elear.‘ A gueer aureole of whitish chert
some times surrounds an elliptical chert mass about 4" long. This aureole
may be 37 thick. A% first sight it gives the chert a pssudo-conglomerate
appearance. These concretions are not abundsnt in the black chert but

they have been seen in at least 5 places.

It is generally accepied that the black chert lies at the top of

- 36 -




the Wishart formstion. This relation seems to hold in the msap area. Thel
maximum thickness of the black chert is about 25 feel, and in some sections,

it is suspected that it may be absent.

£} Stratigraphy
4 typical section of the Wishart formation is given in

Table I {Page 38).

This éuccession of the Wishart formation is tentative, but it
summarises the informationm obtained im the area. However, consideradle
1ocal varisiion in thicknesses exists, and the table must {herefore be

interpreted with this point in mind.



Top

Bottom

Black chert . .
Dark gray quartzite
Feldspathic quartsite

0live green m.g. arkose

Olive green cosrse arkose ‘

Bark‘ Bray quartsite

Shaly horiszon

ﬂ Dark gray quartsite

Cross-bedded quartzite
Dark gray quartzite
Siliceoue shale

Dark gray quartzite

. S1iliceous shale

Dark gray qwtsi‘be

Contact conglomerates
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¢ - THE RUTH SLATE

Outcrops of Ruth slate are not plentiful in the area, and it has

been difficnlt to get a good section of it for petrograephic studf. '

$o0 far as is known, the Ruth slate is a form of shaly iron
formation. It 15 thin bedded %o slaty. The fresh surface asjwell as the
weathered surface are parplish, red, limeomite colors, indicsting high

iron content.

In places, considerable chert is interdedded with it in beds
4" to 1* thick. The chert varies from white $o black. At most the chert

beds make up 605 of the complete section.

Siderite might have had some importance at one time in the
composition of the rock. However, at the present time, its oxidation is

about complete.

The Ruth slate was observed in five outerops oixly, and these
five outorops were very small omes, showing not more than 3 to 4° §f the
slate. However, its width may be as great as 20 to 30 feet bat not much

in excess of thate




D - THE SOKOMAN IRON FORMATIOR

The 111:}&015@ of the Sokoman Iron zrfaméﬁion ié undoubtedly very
.cmléx. The Howslls River area is prabamj one of the best places to
E study 1%, because there has besn little faulting anﬂ folding in this area.
As & result'tﬁé stratigraphic séquenee is fairiy -re‘liable.‘ '_ The sequence

closely approxi_mate#" that which exists in other parts of the region.

1« Silicate Carbonete Iron Formation

‘mua particnlar phsae of the iron fomtion is the lowermost and

1’5 is pra’bably cont immns ‘tkroa@aom; the area.

, The most cﬁéarwteriati_e feature of the Siiicat'e-eﬁrbouate iren
formation is its orange weathered surface. The fresh snrﬁca is nsuany.
gresnish. It is vafy ,fi;kxe gmine&.‘ A&gnttite océm in it eithcx; as S

| frregular pac}:s; f.’m,sly: aiasemim‘w'd,jér in thin §gre bed.s’.l'gi‘l'h'e rock is
‘msually thin mm; witiz well developed bedding cleavage. Carbonates
are 8ls0 CORMON m it and probably accannt t‘er the arange color of the

weathered sur:t’ale.

'mze magnetite cement in this txpe af iron fomtion varies
considerably. 90% mu'e magnetma keaa mx aemu' in individuzl beds but

otherwise the magnet,ite content varies( from 20 ta 708,

!ure blaek ghert lensaa are often intarbeﬁded with thia ywp,

espaciany in the lower part.




Generally the silicate-carbonate iron formation shows goed glacial
‘sstrise. Perhaps he fact that 1t outorops right at the crest of $idges
accounts for i‘h&t,‘ and also the fact that its weathered surface is rather
soft. The surface of the outerop also aﬁows glacinl policsh at some

localities.

Hodular structures were noted occasionally in the silicate irom
fomaition. These attain a eonspieuéns size :in one cuwrep, west of Marquise
leke, where they measure 3/ 4 inch in diameter. They are usually aboﬁt
sphéricai, but may bo elongated ali;ght_ly with their long axis in the planme
of the bedding. These nodules are. composed of limc;nite,. a probable oxidation
product of siderite. They are especially abundant in those sections where
the silicaste-carbonate iron formation is interbedded with the cherty metallic

phase or is gxaﬁu&l}‘.y chenging its mpasiﬂan $0 the latter.

Sometimes the fresh as well as the weathered surface is of a
limonitic brown color. Ususlly such beds oceur in or close to the cherty
. metallic iron formation. The color of the fresh surface is probebly evidence
of the thoroughness of oxidation and an indication that the rock may have
contained & considerable amount of carbonate at some stage in its history.

This brownish form of the silicate-carbonate iron formation is gemerally nd
magnetic. ’
Mthnugh'i;‘he silicate-carbonate iron~formstion is more abundant
near ithe bottom of the Sokoman member, it ic not restricted to it., In the
vicindty of Lilian Lake Panld, silicate-carbonate iron formation occupies

the greater part of the section. 1t also reappears in thin beds
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below the lean cherty phase .of the Sokoman, which i5 more abundant near the
‘top. It is fmpossibdle without the ald of structure to differentiate the
gilicate«carbonate rock from the lower part from that of the upper part of 4he

‘ | iron formaticn. In the Howells iiver area, with very simple structural picture,
it was ensy %0 determine which was from the %op and which was from the dottom.
And they are quite similar. A2 s general rale, bowever, the carbonate content

may be higher in the fommer.

¥hen carbonste is present in the rock in nodules, thel weathered

surface is very gen»eﬁlly pitted.

There exists 21l intermédiate rock types between true silicate-
ocarbonate iron formation and carbonate cherty metallic iron formation (i.e.,
cherty metsllic iron f‘ormatién eéﬁ%aiﬁ‘iﬁg disseminated carbonate}, as is
known from field evidence. It is impossidle %o .1)1-0% the continuity of
sariation of the silicate of 'the tno raﬁks %ypes, because 1y iz impossible

actually to see the silfcate without the migroscope.

2, Cherty netallic iron formationm

The cherty mtaiuc phase ofv tbe iron formation is probabdly the
most widespread type of rock in the irozn formation. It may make up as much

as 80% of the total sectien.

It is true that most of the horigons of ﬁxe Sokomzn formation are
eheriy, and 1% i= also true t}iaﬁ ,*sheé 'are- netallic in the sense that they
comai}x megnetite and hempatite in varying smounts. I% would appeér therefore
{that éhe term caﬁm correctly be appiied %o alwost any rock in the iron

formstione.
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Its nsage here i3 & bit loose. I4 groups all those rocks, which
cannot be classified under the other rock types. 4s all other rocka of the

iron formation, these rocks are cherty and metallic.

Magnetite is more common than hematite in this type. Usually the
metallic oxides total about 507 (minimum 20%, maximum, 70%}. Limonite, &
probable oxidation product of siderite, may contribute about 10% to the

minersl composition.

\,

Magnetite or hemstite grains are commonly disseminated throughout a &he
cherty matrixz., The reverse relation bas also been observed in many places,

where chert grains are disseminated in s groandmass of metallic oxides.

The westhered surface and the fresh auéface of the rock are usually
guite similar, unless some easily leached minersl such as siderite is present
in the rock, in which- cage it is commonly different shades of brown. ZThe
surface of exposures may have been pokished or striated dy glaciation,
although both these features are -comparatirely rare in 4he cherty metallic
part of thé Sokoman formation« The weathered surface is also commonly pitied,
the pits verying in size from 4" to 1% in dismeter. They are roughly apheric‘a.l

in shape.

Sometimes the cherty metsllic iron formation is massive over a
consideravle tAlckness. Hore conmnly. .}asper-rich;\”getanic layers are
interbedded, the contact of the individual bands being diffuse. These
bands may have a thickness of one inche So;uetimes this banding can hardly be

observed. Sometimes the outline of separate bande is fairly sharp. Pinally
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concentric bands of black or reddish chert and magnetite. The concretions
occur about the center of the iron formation. They stand oul well on %he

veathered anrface.

Oceasionally tbe modules of the cherty metallic: iren formation
are not limonite, but some blackish probably manganiferous mineral. mhi‘s
mineral may be soft and dirty the fingers, in which cas §3rolusi€e is
probadbly ihe mineral present. OSometimes it is harder, and may :per'haps be

a manganese silicate. I% is guite generally very fine grained.

fhe lower horisons of 4he cherty metallic iron formation have a
tondancy to be thin-bedded, i.e. bedding cleavage iz well developed in

them, and is closely spaced (1" or less}e

Irreguler blebs of pure bright red jasper are commonly present
especially in the vicinity of the thin or thick-bedded jasper formations.
However, unless these are especially abundant, or are more like thin beds

of jasper, the rock is s4{ll gouped with the cherty metallic type.

A ;Seculiar brownish naéthered surface is very common in the
jaspery meiall 1c'£or:mati9n intthe lower part of the Sokoman in the Elross
 Lake area. The weathered outcrop looks a bit iike the cherty carbonate
type. The color is probably secondary. It is best developed on very
fine—grainaé Jasper rich bands, in preference {0 mers metallic bands.
This rock type hss been traced for 'at least 3 miles a‘leng strike to the

southern limit of mapping.



 An attemp$ et & subdivisionm of the cherty medal ic iron formation
was made. The fo_ll»oni‘ng sub~types were recogniged:
1. jaspery metallic {JMIP),
2. cheriy metaliic proper (HIP),

3. carbonate cherty metallic {CRMIF).

The ¢arbonate cheriy meiallic is ﬂiaunguished by its content of
altered@ carbonates. The weathered surface is ususlly 1ighi shades of
broen. The fresh surfoce may alsc be brown. The carbonate is usually
finely disseminated throughout the rock in this type. It is very common
A% the base of %the fama‘&im, inmed lately overlying the siliéate—earbumte

phase. It 1s probably an intermedisie rock type between the latier and

cherty metallic propeér.

The ﬁaspery metallic phase i3 more abundant in, but not restricted
%o, the top. It is often observed in the vicinity of thin or thick-bedded
Jmsper. It is characterised by the reddish color of the chert. It may
show vague to very definite banding of jasper-rich and metallic layers.
Also ‘very common in it are irregular blebs of jasper. Guite often, both
frregular blebs of pure jasper, and jasper containing as mmch as 5 to 10%
metallic oxides sre present in t’he cherty meialliie groundmass. This would

seen 4o suggest two ages of jasper.

The chert of the cherty metallic proper is usually white. In the
early part of the field season, the preceding distinciions wére not made.
Conséquently some rock types labelled IF mey in reality be JMIF or CUMIF.
Howéver, Sonth of Kivivioc Lake where the iron formation is betier exposed,

these distinctions do applye.
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de 'kain-bedﬁeﬁ and thick-bedded jasper

These two rock types are grouped together here, because they show
ommon physieal properties, the thickness of individusl Jjasper bands

being the only difference between them.

Thepretically, the lithology of this rock group is relatively
simple. It is composed of two rock units interbeddéd; the bright red
ohert and the cherty metsllic layers. The relative abundance of each
varies considerably. However, in most sections, the metallic oxide layers
are by far the mcsf abundant. The jasper beds cormonly make up 308 of

¢he roeck {in thicknessj.

The fact khat all intemediate rock types between ithin bedded
jasper end cherty metallic iron formstion exist, make the identification
in the field more difficult. ZEvidently to distinguish detween ithese two

rock types, some arbitrary standard must be set.

The following sre those which were used in this suwmer's field
works
1. fThe rock must coatein at least 104 {thickness) of pure bright -
red jssper beds. o
2. The bonnéariea of those beds must be shapp.
3. It is also a fact that these beds are discontinuous along sirike.
Therefore they can be compa,reé to blebs of chert elongated parallel to

bedding. But irregular blebs of Jjasper are encountered throughout the
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Sokoman formtion. Therefore the further restriction thai these biebs in %
the bedded jJasper irom formation be at least ;Q times their thickmess ang
that they Rie parallel %o bedding plane seems justified.

4. Pinslly it bas been suggested in $he classificetion of the irom
formation as made by the company, that when the beds of jasper are between
é“ and 2° dhick, $he worRing should de thin-bedded, whereas for greater

thickness, the term thick-bedded be employed.
In as much as possible these requirements were met.

The metallic oxides in this member of the iron formation are
megnetite and hemaﬁi;e. Hematite is the predominant {ype especially in
the more thin-bedded types. The comtent of metallic oxide in the metallic
Yands mey vary from 304 to 807, whereas the cherty beds contain less than

304 metallic exides, and commonly none st alle

' Carbonate may be present im {this rock type, dut 1t is not abundant.
It is also more uéuai $0 find it in nodular structurses, the carbonale

being altered t0 limonite with the usual pitted weathered surface.

Generally the chert is pinkish to red {jssper}. Occasionally,

however, it may be black, greenish, or even whitish,

The weathered and fresh surface are very mach alike for this rock
typo. The metsllic layers may be enriched, the irom content may reach
49%. Alsc the Mangsnese sontent mmy be as much as 8 to 9f. Usually

when the manganese content reaches that value, the rock is considerably




darker than usual, The monganese minerals present cre very fine

 grained,

~ The jasper bands ra2y show very corplex strugtures. Some of
~these are no doubt the result of dragfolding. As very little of such
has been recognized in the area, it is wmore usual for the jesper beds

to be relatively straight,

The suppodedly metallic part of the thin-bedded jasper iron
forration may be very lean. It ray cems ist of a jasper containing 10 to
15% disseminated metallic oxides, in which pnre‘brigitt red jasper bands

are found. But such oceurrences are rare,

8 well developed slaty cleavare is ususlly a very general

feature of the thin-bedded jasper.

As a general rule, both these types of rocks are more abundent
in the wper balf of the formation. In fact they are pmactically absent

from the lower half,

L. BBrruginous shale

Specidl attention was devoted Lo this horizon of the iron formstion
because in part it wes of ore grade, It is usually very thin probably

2lways less than 10 feet., And its lithology is rather corplex.

One sample from this horizon was sent im for tcs:y. It gave the

following results: Iron 7y A
| llanganese 19.95 /-
Silica 9,66 7%
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- _Usuallzr viis material is very soft, and will chip fairly easily. The

_Lisu;'i‘ace of the cuterop is generdlly littered with frag;ﬁents about i?;" to

v 1m dn diamémr.' These have a rough peﬁtagpml section, and are prismatic,

" their height being roughly equal to their base.

| The smaller fragments as;'e tharouiv}ﬂ;y altered, and of ore grade.
the 131'”@:' Iragment the core is seen to be che'%y carbonahe. ‘i‘he.
alteratlon saems ‘w huve prodeeded fro;a aomt planes, cnd was provably
ei‘fec:ted by 'Clrculatmg gmund water. Consequantly, where joint planes

' are clos ely spmcoci the rock is thcmuohly leached,

faoe 0

This mﬁez‘ial is interbedded with ‘iﬁh&ﬁ has been terned altered,
ehe:r"i;y mt@liic iron fomatien. zhc IQtte* is usually a friable rock
- t,g“)e s @ conslde anle amowu oz t&:e 8“1103 havmg al“ead:y’ been leached out.

‘I._‘he mml‘.\-lc ox::.d_e in this rqck type is mostly hematite (10% to 60%).

In additiéﬁ,, rather massive chert lenses may be present with a

maxiram thickness of 1 foot or so.

These_ _threé:rocks ére :iﬁﬁei‘bedd;.ef}; m the 5 to 10 i’eei that maké :
‘up this horizon. The first may ::ccount for 50" of the whole, the second
: i“or w; Cand ‘--tha lost for 10%. This band ’ms been follomd discontinuoue~ _
ly alsng 1’03 stmke from Gi cmm<me to the govbhern mapping limit, a

' dl&uanue, cf 9 to 10 miles, It occunles uhe central pm of the Sokomsn.

The. term ferruginous shale roy not be quite appropriate for it.
'-A;I'he ‘cm‘ic‘hed portion is more like thoroughiy leached cherty carbonate.

The term altered cheﬁy netallic may be anrropriate to denotc the rock




material associated with it, This horizon has been used a3 merker in the
arca. The peculiar chips of altered rock, litiered all overt he outcrops
make it very casy to identify. Ho other rock type can be mistalien for

that one in the area.

The cconomic poosibilitics of these beds are studied in thet part

of this report desling with econcric geolofy {(pp.84-85).

5. Lean Cherts

The chertes of this rock type are charactarised by a low content
of mgtallic oxides., Thoy ere messive to thin-bedded, with subordinate

cterty metallic, cherty carbonate and magnetite shale layers.

The chert is cormonly greenish to black. Usually the color of the
fresh and weathered surfaccs is the sape.  However, if the carbonate
content is sufficiemtly high, the weathered surface nay be_ purplish or
brown. In some species,.carbonate is absent and yet the weathered surface
is still brown to purplish. Usudlly this type of weathered surface
consists of & very thin coating -c;f limonite deposited on the smobth

surface of the rock, It is referved to as Ysecondary! weathered surface,

ks usual, intemediate rock types between lean cherts and cherty
carbenates ave known to occur, Consequently a content of 10% carbonate
has beenr arbitrarily set as the dividing line between those two groups.
Iron silicates nay also be present in the greenish chert., They are

microscopic in size.
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A bedding cleavape is gometires developed m lean cherts, In
addition, jo:‘.ntmg and miscellaneous {racturing heve permitted circulatim

of solutions in the rock, Limonitic minerals have deposited along those

fractured, uO’““‘hlI‘&&& restricted herigons noy even be slaty.

Brecciation is also apporeont in somo specitens. The fragrents

are black chert. They arc apular, and average 1 to 2 o, :in dianeter,
Usually the larger fragments show bevter rounding. Some sulfide mineral
ization has been observed in the fragments, surgesting a peariod of
mineralization carlier then the breccis itself. The natrix of the breccia

ney be a lean C'lf’)fu’y‘ arbonate of o dark grey to black color., The

fraprents con smtute 307 of the rock mss,

Pure ragnetite bcus or mw’a La&ﬂ!’l@bl‘b" shole beds ney be banded

with the chert too. The banding is generally fcirly sharp. Inthe

southern part of the map crez, fwom Clachimo Loke dowm, peculiar concretians

have been found associzbed with these horizons. They are sketched belows

—
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Sseusifr—te the (icld because they stand out quite well on the

weathered surface.

At sore localities, this cryptozoon horizon is kmown to overlie
the brecciated cherty carbonate already described. Its thickness is

probably not in excess of § feet,

Due to the very cormon interbedding of the lean cherts with the
magnetite shales and the cherty carbonate, it hes been difficult to

distinguish betueen those several groups.

The lean cherté comronly overlie a Jaspery retallic phase of the
iron formation. It has been noticed &lso thab a reddish color is usual
for the cherts when they &iproach the jespery metallic unit. Sc that
the contact between the two rock types is a gréduel one, in which the
r‘etal?lic oxides gain in impcrtémce, and the chert acquires & reddish

color &5 the rocks graede inte jaspery metallic iron formation.

Tre lean cherts moy occasionnally become crunbly, probably due

to continued leaching.

To conclude, it can be stated that the lean cheris arc most
sbundant in the vpper part of the Sokomen, but may also cccur in the
central part, Thelr cccurence rear the base, in the Fowells river area

at least, is decidedly odd.
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6, lMagnetite Sheles

The magetite shales cre intimately beuded Wth the leoa cherts,
The nome was used to doncote those rock sections shers the chert is
subordinate to tham. CGercrdly they seem Yo overlie the lesncherts.

ind they grodually pass into the cherty carbonate that overlies then.

These siiales are Zecidedly ldh in nagnetite {probably never
below 407 repnetite, and cormmonly 7075). They also cortain chert, irem
silicates, carbonates, end sone argillaceous minerals. Their weathered
surface is gererdlly dark brom to shades of dark green. The fresh
surface may be gragyish and metallic duwe to hiph mapnetite content. Their
Gensity is also high. They are relatively soft. They show good bedding

cleavage, closely spaced (1" or so).

“They ere never very thick. The thin beds of shales usually
interbedded with lean cherts, nay be predominant across sections up to
50 feet thick, But no continuous section of these without thechert

band is known to be more than & feet,

7. Cherty Carbonate

This rod tyoe is best developoad near the contzct of the Sokoumen

and Menihek formaticns.

Ideally it consists of inborbedded chert and cherty carbonate.
The chert is generally Hlack, and may make up S to 505 of the thickness

of the formation, %he cherty carbonate is very fine rained, dark grey.
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. rather soft and its weathered surfzace is very generally browmt o buff,

The carbonste content in it, as already mentioned, should be higher then
10%. The rock is sometines rmarkably straight-bedded., The btands of

chert stand owb guite well on the weathered surface.

The brecciatéd horizén. described in comection with the 'l,ean
cherts is present in the cherty carbonate, In faclt brecciationis rore
intense, The only differenée betwean these two is the carbonate cortent
of the mtm. If it is below 10¥ the rock is referred to as lean chert,
over 10%, as cherty cerbonzte. Otherwise the two brecciated horizons
{in fact, it may only be one chenging in composition) are very mch alike;
angular fragments (2- mm. in size) of black chert m very fine grained

dark grey cherty carbonatz groundnasse

One sample of the cherty carboncte was asssyed. It gave the

" following resulb: Iron 26,5 %
Langenese 1,12 7,
Silica 31032 79

The thickness of the cherty carbonate may be qite considerable.
Tts dip is usuelly a 1ittle sticper than the other rocks of the Sokoman
formation and may attain about 35 degrees. A miniraum thickness would

be of the order of 30 feet,




o

8 8., Stratirraphy of the Sokoman Tvon Formation

In the preceding pages, an atterpt has bean made by the writer
to present his views begarding the relative position of cach merber of
the Sokoman formetion. These will be supported by tables II, III, IV

and ¥, vhich follow,

These four tables are not Bbo be interpreted too lite¥ally. The
thiclnesses of individuzl menbers sugzested are only approxinate, os
they havo been ccrtzrputad'on the basis of dins., They obtaont to swmarize
the ?..ﬁi.thczlogv of this very complex unit, 2s eaposed on & one~mile stretch
o.ﬁ exch side of the sections. However, it wes thought that in view of

the large nusber of exposures in the southern port of the nap area, such

tables might be justified , and even called for,



' TaRLE IT (Section 13
: © Hlross Loke Area)

- S - Tre Thickness + fee

, Cherty carbonate o : | % | .
- Lean éheﬂs ad cherty carbonate | o 50 |
Lean chemé ad magnetite shales 50
Lem cherts o o 75
Jaspery retallic o ._ | 125
‘i‘hiﬁ-béddéc’i jasper | 5
Jasyefy—mtallic o P | 150
‘I‘h:m bedded jasper and jespery net. 150
Ferruginous shales, and c;aitered Lo 10
.Jaspexﬁr mtai}.ic S ' 150
Cherty retallic o 200
o G,arbonate%gta]lic - v B 75
Bettorm _____

TOTAL 1185 feet

The exact position of section 13 is indicated on Sheet Mo. 5 of

L ‘geclogical map.

e
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TABLET ITI

. -Cherﬁy_-c‘aréaonatel
3 Lean cﬁerts )
bllicate carbon_ate
' Lean cherts
'J aspery metallic
“’nm—bedded Jmcr
Jaspc*;r uzetq.hc
.”h.:.n-i,aided jasper

between

(Section 12,

Zlross and Rosemory Lokes)

’—7;_46 Hichness :fcef

» 20
100
| 30

100
150.

Perrurinous shales, end altered MIF 10

'Thin-bédded. ,ja@ er
Jaspery metellic
Cherty matallic
Carbonate ?xetalllc

Silicate carbona'be

Eo#dm‘ :

-
150
150 -

T
50

TOTAL 1015

The exdct pomtmn of ! ectlon 12 is

geclog:tcel rnap.
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TABLE IV (Section 11,

Rosenary Lake Area)

7o » 7;4—/6 Fhrckness . feef
Cherty carbongbe )
Loan cherts : : 100

Crerty metallic and carbonate nst, 100

Iean cherts 100
Thin-bedded jamer 30

- Perruginous shales, snd altered UIF 10

- Jaspery metallic ' 150
Cherty metallic ' 150
Ja:@ery metallic ‘ - 100
Carbonate metallic . 50
Silicabe sarboncte ' 100

/5 o/f o V
TOTAL 94O

The exact lecation of Section 11 is indicoted on Sheet o, I of

geological map,



TABLE V . (Section 10,

Iilian Lake Area)

Top Trve Hickness: feel”
Cherty carbonate 75
Lecan cherts | | 100
Lean cherts, and silicate carbonate 100
Silicate carbonate 50
Jaspery metdllic | 100
Thin-bedded jasper | | 20
Perruginous shales, and sltered IIF 10
Lean cherts 50
Jaspery melallic 75
Cherty metellic 150
Silicate carbonate 100

[Bort o

TOTAL 830

The exact location of Section 10 is indicated on Sheet ¥o, i of

seclogical map.
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F - IOITAGIAIS TITRUSIVES

T civia’oase dykes have been correlated with the Zicnté;;na:is
iobrusives, They occur in the (iachime Lake area and in the Roseuery
Ilake area. Théir strike is abouﬁ due north. They are vertical. Their
meximum thickness is 100 fect., Thelr minmimum thickness is cbout 30

feet.

The digbase is redium~grained sheowing usual ophitic texture;
euhedral prisms of feldspars contained ip a fine-grained dark
ferromasnesian gowrndmass, The weathered surface is renerally whitish

to 1light broem.

Their texture and grain size is quite constent wherever they
were exawined, Their comtact with the enclowming rock has not been

cbserved.




G - ﬁﬁ’k‘i"ﬁii&l’.?( GLACTAL TILL

0y

Tiot puch t3il1 is present in the area. It ic unconcolidated.

And taro extrerc tyres are precent ond rdxed in vorying proportions.

1e Tie:cy fine xained rock {lour, cor_.,onlmr reddish in color,

g
probauly & rasult of the abrasive action of the slacier. That is
rother conron ir the arca west ou 1._V3.v*c Lalke, Oceasicnal pepbhles and

0

tewzders are disperscd throughout this material.

.Aa

2. DBoulders Wiih 3.3%1@ interstitial material. The boulders
may vary from 3" to 25 fest in diometer. This type of till is very
zbwndant in Harris Lake area. The boulders are predominantly gneisses,
%ut iron forrmetion ard quartzite are also present., They are ususlly
guite angular. The boulders of seisses heve 2 teriancy Yo be roughly
equiginensional, whereas the iron formation and quartzite are guite
Prequently flat in the plane of bedding., Photograph Ho. 50-18-19
(Page 21) shows an extreme sigze for a gnoiss boulder. The closest
distence to the gneisses fron that bouider is about I mile, while the
distance to the rneisces in ¢ directicn perallel to glacial strize is

more thor 5 miles.

Deposits of wravel which might be suitable for road beds, or for
miwing with concrete have not been cncountered. There seems to be a

scarcity of materizl of send size in the ©il1 of the Howells River area.
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ViI - DUTICULIY




VIJ- STRATICRAVIN

The relation of the variocus rock types within the individual
growps has been takten uwp in the section dedling with the description of
those rock types. Ve shall here discuss the relation of the grouns to

one another.,

A - THD ASHUARIPI-TISHAST UNCOIFORUITY

There is no doubt @bout the presence of this unconformity, as

it has been observed zt nurerous ploces.

Gengra&l;f the Toliation in the gneisses in the southern part of
the map area is close to vertifal with an approximate east-west strike.
The Viishart forration immediately overlies the gneisses and dips at a
very low angle towards the iioi?eilss River {eost of northeast). The angle

of dip is usually from 2 to 10 degrees,

The contact is not expwsed over any compidercble length., In
fact, a slight depression marks its position. DBub it is exposed in
patches of conglomerate at the surface of the gneisses. These patches
are of the order of 25 feet square. Their size and shape is very Q
difficult to determine; only close sampling of the rock will reveal the
uncozlformtj. These are especially sbundant in the Lilian Lake aresa.

The contact is fairly well exposed in the Gillespie Lake frea.




- There is no fiecld evidence to suppest any major thrust fault

o thet contach.

This grest m\,o;nomroy probably tarks & long pericd of erosion

o

during which time the Grenville-bype goeisses wore pradually brought to

{

surface, and it secus reasonable to stotd that the rocks of the Ferrium
series resting on then are probably =i their site of depositicon, or very
close to it.

B~ THL ISPANT-30TOLAT GO

AT e4t]

3

e
3
<
fos:

(
froes

The contact betwaen these two forcetions has not been observed.
Its position has been deterazdned within 25 feet at Four places. The
black chert horizon is pracuvicdlly contimuons at the top of the Wishart
formation tbrougntcms ﬂaé area. $ilicate carbonate iron formation fomrs
the lower part of the Sokoman formatiom, narth of i,ilian Lake Tault.

The dips of both are parallel near the conbact.

The same isalso true of the contact between the Futh 8latc and

the wishart formtion, south of Lilian Lake falt.

It t herefore seens reascnoble to assure conformity along this

coatact.

C - THz DEOUAH-LZRIHIK CONTACT -

Similar comsiderabions apply to this contact. It is gonerally

not well exposed arxl it hes been difficult to *ﬁlma it ceccurztely. It is




best secn in the Tlross Lake arca.

Linor folding has ocewred there.
It is post-liemihek, Gererdlly the strzte of both lenihek and Sokoman
forrmations are parallel., And dhe disconformity which has been suggested

elsevhere between these two groups is not apparent lere.
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VIITI ~ STRUCTURS




A - CIVERAL STATTLIET

The structure of the west shore of the Howmolls River isvery
sizple. %he rocks ai‘e relétively undisturbed by folding. Panlting has.
not been of importance either; some cross and obliqus faults are
presemt, bubt the mevazent along these fault planes in each case is

generally not great.

Complexities do erise however ab the river. A pgereralized map
of the zrea showing sugrested correlationc with ths structure of the
cast shore has becn propsred. Frouw the labter, we recognize a major

ayz:cli‘nal fold at the river,
ianor éf&iﬁfﬂ)‘iﬁi@;’lj; has occuzzd in the 3okonion md llenihek in the

vicinity of thelir comiact.

B - S M e Y ey

PO T IKINY BEY

It has been established that four faults are present on the
west shore of the Howells Fiver. These ares 1. Lacel Lite Feauls,
2, Giachizmo Leko Fault,

3. Lilian Loke Fault,

i1e Uiross Hest Faulb.
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i, arcel Lake Fault

Ixposures are very good in the vicinity of this faul The
Wishart and the Sokonmezn frmations on the south side sbut directly on
vhe Ashuwanipl gneisses. They reampear on the other side of the feurli

but L200 feet closgr to the River.

- The plane of the fault is probably verbical. The zoeisses on ¢ he
norvh side form & somevhat rounded scarp. The north side of the fault
moved vp. The attitude of the Sokonsn cnd Uishart formations arc the

sane on both gides of the fmlb. Consequontly the fault has not been

&

y rotery faunlt.

The vortical Aistanceo betwoen the beds of the .Ashart formation
on each side of the Toult is of tic order of 500 feet. The horizonbzl

disbance would be aboud LU0 feet,

Probably horigonbtsl movezent was nobt important dlong the fault,

The apparent moverert nuy be a result of erosion on the norths ide.

Yhis foult may be one vhich affected Ahuanipi fneissss long
before the Sokonman or Vishart formotions wore depoited, but along shich

movesent hos reeurrves ofter denosition of tlhe latter.

2+ Giachimo Lake Faull

an ¢ ast-wost direction fron the

fj »

Glachimo fake Fgult extends

certer of Giachimp Lae inte the Ashuanini 3eries.
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It cennot extend very far on the east side of the river, unless
it ic predichase in dge because the cuntinuity of the dizbasdijke has

been proved in that aveoo {Dakins! nap of 1949).

The Sckomarn formation ouwtcrops within 2000 faet 933‘ Giachimo Lake
on the north side of that fault. Close examination of serial photogriphs
reveals that the Sokoran-Uenihek conmtact more or less follows the
topography in that area. Jast of the contact, the terrain is muskeg,
swrps and spall lakes vhich are decidedly like terrain usderlain by

Lenmibhek formation,

In zddition, an outcrop on the central part of the western shore
rof Kivivie Lake is mrnétite shale iron formation. This wounld indicate

a position close to the top of that group.

Conseguently it is believed that the top pert of the Sokoman
cutcropping on the north side of Giachimo Lake Foult hos been folded imto
2 very broad open synclingl en?d anticiinal fold. The south side onthe

other hand scems relatively undisturbed,

There 13 little information availatle a5 1o the nature of the
rovenent along this faalt. The south side remm:mimg_ in place, b ne north
side roved east and uwp. The magnitude of tuese components of the
voverment is not knowm accurately. Howsver, the writer belleves thet the
obligue enl cross faulting in the area is nost-dicbase. The Lilisn Leke
diabése Egi&;e saggests such a relationship, Assuming the same ape for the
Giechimo Leke foult, we conclude that the foult disappears very close to
the river zince the continuity of the 313\'}:9 has been proved int hat area.

Consequently, meverenb olong the fault must hede been very emall,
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3. Lilien Lake feli

The position of Lilien Lake fault is well marked on the toporrephy
of that area by a creek that flows in a rother deep ¥-shaped welley,

Generally the south side of that velley ray be higher than the north side.

Lilian Lolke feelt has been assumed on the basis of considerable
variation in elevation cbserved in the Wishart forration, probably of the
order of 50 %o 100 feet. It mzy also uccount for the break im rock types
of the Sokonan i“crmm on in that area. OJubth Jlale gypears on the south
gide of the f=xit. It does not recppear on the north side. The deep,
relatively straight velley that marks its position is diso very sugpest-

ive of cuch & structure.

In the ichuanipi greisses, the faalt merks the contact between

parnet, vlotite gneisses (south side) amd pronitic groisses (north side).

The fault plapme pay somcihat parallel the foliation in the rarnet
niotite gheicses, i.c. vertical, Iovement elons it has probably occurred
in Pre~Huronian time, but has recurred since the deposition of Ferrinen

(Fwronian) Series. Horizontal roverent has probably not been very proat,

vhersas vertical moverent vey have been of the order ¢f 50 to 100 feet.

Elross Jest T'auit

Another minozr fould is known to occur in the ores woub of

Elross Lake. It is varked by o deep (30 feet) guiley (Fhotosraph Do,

50-25-12). This fzult is probebly o well developed jointing plane along

: | -7 -
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0 to 10 and tie 100 Yo 110 sets, whereas in the covthern part, the O to
10 and the 1L0 to 150 sets ave more predeominantly developed. The fact
that the 0 to 10 set is developed throushout the ares mekes it the

highest maxirun and the Lact that the 40 to 150 set is developed in an

~area where bedrock is rmch better exposed mekes it second hirhest.

It is believed that the presence of the soft enihek shales in
the southern mwop area, and its absence in the mowiiern msp arsa uay
account for the fact that the angle between the jointing sets is 140

deprees in the south and 100 in the north,

Theoretical considerapions of the strain ellipsoid indicate that
the angle between maximm shear directions should always be the same
(90 degrees). Eowever, it is felt that the competénce of the rock may
have some immortance in determining the moximum shear directions. The
less corpetént cverail section of the southern nap area, corprising
I'enibek Jhales, Sokoman iron formation and Fishort quartgzite would give
a greater angle between maxirmum shear directions, thon the section exposed

in the northern rap area, which does not include the lenihek shales.

The compression forces as deduced from these o nsiderations are

in a gemeral northeast-southwest direction.

tajor Synclinal fold

{ittle can be said to strengthen this idea in this report which

deals with only one mlf of that fold. Having done some mepping on the
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east side of the river as well (1919), it is felt, however, thal an

opinion should be given regarding this mejor structural feature.

In the Lilian Lake-Glachimo Lalte area, the synclinael fold is
probably more of an open fold, A cross-section of the area would lock

comevhiah 1ike Sketch Ho. 5.

WNo-7heqsT™
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There may be dragfolding in the upper part of the iron Jorwation

o the east shore. The same occurs to o smaller degree on the west shore.
Then Ivony [ountain is cub of f from thisset w by 2 crocs fault,

and fzrther south the {old becomes a2 closed and overturned one. This

relationship is illustrated in Sketch No. 6 (Page 76).

¥

Zast of Irony iountain, it is not knowmn whal haprens. rerhops a

h
najor thrust zone! Perhans enother anticlinal fold occurs)
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I - SCOHCLIC GROIOCY




I¥ - ZCONOLIC GEOLOCY

Mnrichrent of verious type was found a2t 9 places during the

surmer, These are as follows:

1.
2

3.

b

5e

.

1.

Te

1. Lowvain Lske Area

Louvain Lake area

rain Lake area {two occurrences)
tlarquise Lake area
Citron Lake area
Kiviwic Lake area (two occurences)
Giachimo Lake area
Ferruginous shale and altered cherty

metallic horizon between CGiachimo Lake and

Tleming Lake (1L occurences)

Iilian Loke area

flross Lake area.

In the Louvain Lake areg, brown ore wiled to surface in a swanp.

The surface of the boil w is zchout 5 feeb square., However, it occurs

in ground underlain by the ishart quartgites Closest distance to iron

fornation along direction of glacial .striaé is about 3000 feet.

2. Brain Lalke Arez

v . . _
Teo occurences of enrichment are kmown from the Brain Leke arez.
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The first ose is on an outcrop which is situated about LOCO feet
southwest of the northern part of Brain Lalke. The enriched exposure is
on a creek. Uips ave about 5 degrees at this locality. The anount of

the enriched iron formotion exposed is mot in excess of 5 feet,

The rock type is thin-bedied jasper. The lenses of jasper nake
up about 10% (thiclkness) of the rock. The metsllic material may comtzin

75% hematite ard ragnetite (mostly bematite) 257 chert.

The other cceurrence is situabed about 5000 fect southwest of
the Howells River Ho. 1 portage. The exposure is rassive., The rock

shows the same Xind of enrichment as that found in the previous place,

3. ilarquise Laite ireg

There is sorme enrichment, 2000 feet soutimest of the Howells
fiver No. 2 portage. Dips are slightly higher in that ares, and attain
20 degrees east. The rock gﬁm is cherty wetallic iron formation,
Sarple 7577, a representative sarple fronm that arez, showed that the

gilica content in the rock is quite high. It pgove the following

assay results: Iron 4.1 g
lianganese 0.66%
Silica 38.34%
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5. Citron Lake Area .

Four outcrops oxposad on the creck flowing into Citron Lake showed
enrichment. These oulcrops are spread over a distance of 1000 feet
perpendicular to the strike. .Dips vary between 3 énd 5 degrees.

Corresponding thickness « enriched stratae wuld be sbout S0to 100 feet.

The rock type is thin-bedded jasper. The jasper beds however
constitute 5 to 207 of the tunickness of this material, The retallic part
is sorevhat darker than the usual retallic bands, The Lanpanese content
in two of these semples beken is 8.6%, considerabiy chove average. The

cilica content in the same samples wes 20 to 21%, and irom was LO3.

6. Livivic Lake Area

The cherty nebtallic phase of the iren formaticn ic enriched in an
oubcrop situated cbout BOU0 feet soubhwest of the couthern tip of Kivivie
Lake. Aboub 5 fect of this raterial is exposed. The dlosest adjoining

outcrop is 2000 Yeet distmutb. The dip of the strota is 2 defrees.-

Sipilar mabéx:‘ia"i ouberops sbout 8000 feet ﬁuuthemést of the Howells
River 'o. 8 portoge, in tie vieinity ofGiachimo Lake Pault. Dips in the
arez are zbout 5 degrees and closest exposurc is 600 Teet away. Some
peculiar carbonate concre’bims were observed in this type of rock. Ib

is an engiched cherby = tallic phase of the iron formation.
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7» Giachimo Lake Area

&n outerop situated about 2 miles soutlmest of the center of
Giachiro Lake glsc showed enrickment. The strota dips ct 5 degrees to
the east, The closcst exposure is at 600 feet. The rock type is rather

mossive cherty petallic iron formation. It assayed:

Iron Lheo6 &
Vanganese 0,527
Silica 33.70%

8. Perruginous Shale and Altered Cherty letallic Horizon

This horizon has been btraced from Giachimo Laoke down to southern
limit of mepping, o distance of zbout @ miles. Ibs raximum thickness

is 100fect.

The petrography of the rocks of this horizon has been given special
abtention in part VI of this rcport (pp. 549«51); Briefly the rock is
- composed of altered cherty carbonate and sone altered friable cherty
metallic types. An analysis gave the following result:
Tron 373
Vonganese  19.95%

Silica 9.66@_

Laterial giving that assey mey meke up as much as 505 of the
section in thickness.

It bas beeon established that enrichment in this rock type has taken
place along bedding cleavage planes and jointing plenes. Uhere the rock

is well joinbed, it is slsc guite thoroughly leached and enriched,
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9. ‘Lilian Lake Area

4 small outerop of enridched iron formation occurred inthis area
about 1 mile southwest of the centrsl part of Lilian Lalte, The outcron
is only 5 feet square. & swap occupies the next 250 feet to the northeact;

thin-bedded jasper is nresent within 50 feet in the other direction:

The materizl is dark brown nanganiferous bog limonitei

10, Elross Lake Area

An outcrop cituaied ot the bese of the iron formation, about 13000

feet southwest of the central part of Elress Lake, also shows enrichment.

kebually the oubterop consits of two smelier ones. The pocssible
thickness ¢f the eoriched raterial assuming conbinuily between the two

outerops is abouy 30 foocts The dip is 10 degrees ecsv and iUhie closest

c

The rock moterial is cherty retallic iron formotion. It is

leached snyl pavticlly enriched with goethite ang pyrolusites

CCHCLUGTION:

Lk revigw of the enrichmment found in the iron forzation reveals

the folloving:

1, There is no irmediabc lead to a drilling or trenchin progran,
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2. bnviciment of orc mrode has bosn found west of the Howells River.

3. It is not kmown to occur in zny sulficiently rreat size andfor

&

concentrotion Yo pemit of profitable rminins onerations,

b. 4 move corplex structure is anticipeted in the southern extension of

e ERp area with increased possibllities of finding orebodies.

In sddition, sulfide occurrences are found in tie black chert on
top of the vishart forrotion erd in the lean cleris of the top of the
Sokonman iren formation; but these occurrsnces are ol of economic

interest (See pases 36 and 52),
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X - DISITIBUTION OF TINE
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¢ from 5 carp sites. These were on:

1. Harris Lake
2. Kiviviec Lake
3. Giachiro Lake
4. Roscmary Lake

5. Blross Lake.

Fron the first camp sibe, the arca extenling from Louvain Lake
to Brain Lake was covered. The party arrived in the area on June 16th

and stayed on Horris Lelre until July Lth.

The next move was to the northern tip of Kivivic Lake., Fron that
cacp site, the area exterding from the center of Glechimo Lake to Brain
Lake was mapped. This peried was quite a rainy ope and considerable
time was Dost on that accountb. The party moved from Kivivic Lake on

Aurust Ulth. ‘

The next camp was 8n Giachimo lLake. During the week that folloved,

rmapping was done scuth to the center of Green VFater Lale.

On sugust 16th, the party moved to Rosemary Leke., lapping from
Posemary Lake carp site during the period fron August 16th to Septenber
2th, was conducted as far south as the right angle berd in the Howells

River cbout half-way between Rosenary Leke and Jlross Leke,
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The rest of the season to Septerber the 25th, was spent on

Tlross Lake. The southern lirdt of wepping now stands ot the northern

tip of Fleming Lake,

Rainy days lost

A total nusber of U days were lost on account of ¥ain, during
the sumrer. The weabner was especiclly bad durirg the middie nart of

July ard the later part of Sepbenber,

Proportion of work in Labrador and in Juebsc

The period from June Gth to July Lth was spent almost entively in
the Frovince of Quebec. Only one day's work was done in Labrador. That
is all e tire we workel in the Vrovinece of Jusbec., On the vosis of
work days, 175 of the party's work was done in quebec and 839 in Labrador.

That is spproximately also the relation of respesctive arecas,



