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WART AND CO L IONS 

The contact amconformity between the Ashuasipi Grenville type 

meioses is well exposed on the West shore of Howells River. 

The gneisses are predominantly garnet biotite sedimentary 

gneisses. They form the basement .complex on which the sediments of the 

labrador trough have been deposited. They are quite thoroughly meta-

morphosed. Their foliation is generally vertical. 

The Wishart formation immediately overlies the gneisses. The 

unconformity between the two has been actually seen. The Wishart 

formation generally dips northeast at an angle of 5 to 10 degrees. It 

may have as average thickness of 150 feet. It is composed principally of 

arenaceous sediments. 

The Ruth Slate outcrops in the southern map area. It 

conformably overlies the sitsfiart : foram,tion. It may be as mach as 20 

feet thick. 

A lengthy deseriptien of . the different rock types of the 

Sokoman iron formation is given. The section of this Sokoaaan iron 

formation being rather a reLl .exposed, and the structure fairly straight-

forward, accurate information ass. to the stratigraphy of this groupt 

has been obtained. Its thickness may be as much as 1200 feet. It is 

demposed mostly of cherty metallic iron formation. This latter rook 

type has been subdivided into three sub typed: 1. japery metallic, 

• 



2. carbonate cherty meta33ic, 

. S. oherty metallic proper: 

Some concretionary structures in the lean cherts are 

described. Their use as a horizon marker has been established in the' 

Howells River area. Similarly an enriched horizon of ferrugi 

shales has served also ice harts= marker. 

The Menihek shales are also present. They overlie the Sakomas 

formation conformably. They are` essentially black graphitic shales. 

A major synclinal fold underlies the Howells River in the 

southern part of the map area. The Menihek shales which form the center 

of the fold being relatively soft, have been eroded by glaciation. The 

resulting. land form is the valley through which the Howells River flows. 

Faulting and folding are relatively unimportant to the West 

of the Howells River. Cross faults and oblique faults have been 

observed. Movement along each individual fault plane was small, and of 

minor importance. 

As far as economic geology is concerned, no ore find of major 

importance is reported. There is no lead to an immediate trenching or 

drilling program. Same enrichment of ore grade is known to occur. 

However, the structure becomes more complex in the southern part of the 

area. Folding may have some Importance in the southern extension of 

the map area. And perhaps with a more complex structural picture, 

probabilities of ore occurences of commercial aise are also better. 



LOCATION OP TEE AMA 



• II - IDCATION OF Ta AREA. 

The area under consideration extends in a general N.30°11. 

direction from the northern tip of Fleming Lake to Louvain Lake. It 

averages 21. miles in width. It is bounded on the liast by the Howells 

River and the Goodwood River. Mapping has been done to the Ashuanipi 

gneisses. 

A map showing its location is herewith included. On that rap, 

it is seen that the area lies between 12 to 40 miles from Burnt Creek', 

the base camp of Iron Ore Co. of Canada. The latter is about 350 miles 

north of Seven Islands on the Gulf of St. Lawrence. 

The area is at the present accessible by plane. Hollinger-

Ungava Transport Co. has a landing strip about 10 miles east of the 

Burnt Creek base carp in Labrador. From the airport, rands lead to the 
base 

seaplane/let Knob Lake. Lithe Bouells River area, the seaplanes landed 

successively on Barris, Kivivic, Giachimo, Rosemary and 31ross Lakes. 

These lakes are large enoughto permit a nerseman type seaplane to 

take off. 
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III - TOPOGRAPHT AND PgTSIAGRAI T 



iII- TOPOGRAPHY AND PH2`SIGGRAM 

A -. GBRRBAL MIMEO 

The area under consideration extends Prom the northern tip of 

Louvain Lake, in a geueral sonth-sosatheast direction to the northern.. 

tip of Fleming Lake. Tim major rivers drain the area: 

.1) The Howells River, draining naming, Riross, Rosemary, 

Giachimo, Elvivic and numerous other small lakes. It fiole south to 

Astray Lake. This is part of Labrador. 

2). Goodwood river draining Harris, Gillespie and Louvain 

Lakes. It flows north to end ultimately in the Kaniapiskau River. 

This is part of the Province of Qusebec.. 

About 10 miles on the Quebec side was mapped this summer. The 

tiea.t shore of the Goodwood River slopes gently towards the river at 

an angle of about 3 to 4 degrees... It to sparsely timbered with spruce. 

Rock formations are well exposed only in the vicinity of Gillespie Lake. 

Elsewhere, overburden conceals bedrock. Swamps  make up about 10% of that 

part of the area. 

On the Labrador side, the Howells River starts is a chain of 

lakes with Brain lake as the farthest north. It flows south through a 

broad valley. Generally the west shore slopes very gently to the river 



at about 3 to 4 degrees, whereas the east share is more abrupt especially 

in the Eiresa-losemary Lakes area. The river carries a very small and 

very variable volume ot water. 

The geological features of the area greatly influence the 

topography*. opo 	b. Cantata,. faults and foliation is the gueuses are clearly 

allowed en aerial photographs.; 

The three series of rocks that outcrop in the area contrast 

remarkably is their properties. Each has given rise to very character 

tstic . topography. 

B - ASgQAhtlPl SERI 	PCG.~ 

The sedimentary gueisses of the Ashnanipi Series are quite hard, 

and therefore resistant to erosion. Their. foliation is generally 

vertical. Also the . rocks that make it up are probably generally slightly 

more acid than those that make up the Sekoman formation. These features 

combine to make the topography of the Ashuanipi Series distinct from the 

other parts of the area. 

Close to the contact with the Wiahart formation, the Area is 

generally rather swampy. Cariboo moss to practically absent. And timber 

may locally be abundant, but tt is more generally rare and of very small. 

size.. A considerable amount of tag alders smy be present at the contact, 

making the area almost impenetrable. This is especially true in the 

area immediately' south of `'darnel Lake fault. 



/he vertical foliation in the gaeasi.esee has given rise to the 

emu less number of little draws. Creeks may flew through those. 

Generally the Ashcrranipt Seri.ee 	ais is rather greyish on the 

aerial hssti>graphe. It contrasts tlsaite well with that of the Wishart 

quartzite and the Sokoman Iron formation which are whitish. 

- ritnitIim sumS TIM3g 

:The Wishart quartzite and the Sokoman iron formation are 

generally quite hard, and have withstood erosion fairly well. They are 

more basic in composition than the gneissea. They are also comparatively 

flat lying. 

Thvy are generally fairly. well exposed in the area. This is 

espeeially true of the Sokoman formation between the southern limit of 

mapping and Kivivica Lake. 

The surface of the ground urinal y . paarallele the dips of the 

formations.. It is broken here and there with little olifs 5 to 10 feet. 

high which generally face (}est. So that a cross-section of the surface 

would about be a line broken in this fashion= 

Cariboo moss and a very sparse growth of spruce trees are the 

characteristic vegetation of this ground. The eariboo moss shows up in 

a lighter Shade on the aerial photograph. Tea buehes may be abundant 



where exposures of bedrock are rare, ana where glaoial till contains 

mach of that very fine grained red rock flour. 

The contact between the Sokoman formation and the. Menlhek 

formation is usually marked by lakes, or creeks. 

D - POINT SERINS TERRAIN 

The lenihek Shales are the only member of the Points Series 

in the area. They are nary soft. Consequently they are most easily 

eroded. In the area, the ground that covers them is quite generally 

swampy, with rameroas small laces and ponds. Timber is more abundant 

in this terrain than in the preceding two. It may reach a considerable 

size (see photograph No. 50-17-2, below). 

Photo 

No. 50-17-2 



- PHOIVGBAPHS 

A, selection of photographs we have taken of the area during the 

summer will probably be much more useful than any lenth y description of 

the topography. 

Photogrwoh Ne. 50-13-14 (1) is taken gram the interprovincial 

boundary near Brain Lake, looking east. it shows the roliins hills of 

the height of land. 

;Tior- 	-,=wv,F4r.12r40%..o gioamiotr,- 

Photograph NO 50.19-15 is taken in the same area. In the 

background are Brain 1aake and KoIeobut Lake. This gives an idea a 

how sparse the wood is, 
cerea or.. 	claa ram 	 atgarb 	s=cr. 	 4/raft 	 vapor ft.. 	=Rs rtnsea rovar • arm 	 44-• *NW Ca. 

ill For reprint sks  refer to that number. 



Photo No. 50-19-15 

PhotographLia* 5D-19-12 taken ta the iavirio Lake area. 

In the baohgroaai lie* the main ore zone. Rook exposures are not 

abundant from the west share of Uvivic Lake westward to the Grenville-

type rooks. There are no trees but plenty of tea bugth• 

Photo* iv.50-19-42 



Photograph No. 50-18-13 shows Glachimo Lake from the air. Note 

the occasional swamp, and fairly heavy foreet• 

Photograph No. 40-1642, the southern part of Ilvivio Leho., The 

contact between the Mega* tod Sokomam tomotion would eeMe. elemeebeTe 

an the loft slie of Vie photographs where *be MEMO ad AUXiteg begin. 

The forest Is MA! bee*,.. 

Photo. fo. 50-18-15 



P2ote8ajAk N4 004164 Shows Ir 	tala taken ref* 

contact between bsis'r+Asrt quartzite and the 	 4eA*A114 Sert**, The Oft•. 

ground shows what type cif terrain too emkpnot oanne to the quartalte. 

Aottaa3.l.y$ this is still in the iron fermatiOIN Usually the contact 

of the Wi$}as,rt and Sokoman formations is marked by a little draw. 

Photo. 04* 00414 

Photographs HO. S0-174 and 50-17-3 show what same of the 

better -exposures of the - p area look like. The bed rock is covered 

with little patches of Mee. This type of expoatzrs ia very comuon in t 

the Sokornan formation of the s,tomthertt part of the map area. 

-14~- 
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Photograph N. 50,484 te taken fTam the air, in the area 

vest of Rosemary Lake, Nenihek terrain (muskeg) 1ies in the foreground, 

The line partallel to the base of. the photagrelai: te the hienihek Sokoman 

e04timat $1s the Seregxouni. The ebllqee line in. the backgroued 	* 

ttabaa. 4,004. 



unIAL aBOLA, 



- GLACIAL GE0i3OGY 

The effect of glaciation on the topography has not been too s'Oveze• 

It consisted mostly of eroding ovale of  the Reallek Shales', and so gtving 

rise to the Humans River vallei. 

The last of such features 	eskers, tames, potholes, 

typical of' severely glaciated areas, is very suggestive, It seen=  to 

point out that the Howells Biver 	s relatively close to the neuter 

of glaciation where erosion WU not particularly seY4tre• 

Mg .  ION OF g =WIT E1441CIEri 

On tbe 44sis of striae„ it seems that the 
	

in a 
o 

20 1. directiOn, 

Although N. aOf'l  L. seems t.0 he the predokinent direct ion fOt 

striaieti. it is also true that. most of the places. where etriee were 

Cbeeriredo  tvic .direetions were shown, 1,e, the striae Sere roughly 

. parallel either to 11.„ 20t)  14,.. or ft. :5()P 	Stettches aliening the relation 

V 5.  of these striae aria abundant iu the notgs. Photograph b. 019...11 else  
kl). 

shows this relationship (See page 

.4k number of sumestions hare been =de byj different authers to 

,account for these intersecting sets of striae, liah e prefers to ink 



th itt they do net represent two periods of glaciation (or two advances Of 

the giacier vithin the s 

 

period4 h suggests that a retreating gla01,41. A VA 

 

might •give rise to •och. at ideas seem to he ,, ,,pible in this oase,  

to Sketch o.1,, as th e ice lobe retreats from ag to ha',  al the fro *. ef 

the glpOler,„ the striae' 'Change ia direetion4 as indioated by the doted 

lines. *his explanation b probably more i'eas1ble4 ;he Otl*lao er0 ni 

likely to belong to different,  ice advanoeS because the earlier mo.rke 

gould almost surely have been destroyed*, 

5 	T 	/Yo. 



stoma aUthsre suggest,  that' glacial striae ate Often arrew ShaP,  

However.  they do not all. -4:res.  On the direetiOn of iCe 

movement as inferred, from such grooves iloahee suggests: that the ar 

points the direction of glaoixtion whereas V.T. Tbwaites eirtme that tbs. 

reverse iv re likelyliti* Wh&tover nag be the gas.,tho arross pointed 

300  g* In the 124uolla ZIver area. 2ut onIg Im rare eases no 

veil devaIOPed. 

Generally it is thought that gleCiors ha e a grinding ecti 

the stoat; face of rook exposures, %heroes on the leeside, the plucking 

of blocks of the rosi; materi,L1 is MDre likely. On that basis, by 

obsorvilais the face of cliff's where striae are Prasentr, one mcY arrive' 

a guess as to direetion ST ton movement. In the Howells River area„ 

such a Mess would be go $0.6  

West of Eirass Lake, in that area underlain by the Nenihek 

Shales, the topography shoos a marked liveation in that directi 	roa8417 

A0e  V4Hovever in the direction of fro” 'Mountain this lineation 

granally changes te Z. 60°  W. kerhope Irony 'Mountain has had. sane 

Winonas in awning this ffeing4  ,,;:* the elhOlor overrode Irony, its 

bottom my hay been deviated a little. 

Photograph No. 50-10-19 Page 211 shows an extreme vise fer 

boulder. the boulder is gneiss. It sits on top of the Gokoman formation 

in the Rosemary leke'4,res. It is two sales distant from the closest 

eias exposure* and srobebly 10 glies if measured in the 'direction, of' 

lee movement. 

The till deposited )$ the glacier will be described 

:chapter on description of rock tYPos• 

- 20 - 
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Photo 50-18-19 

Photos 5049-31 
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ABLE OF Ft3TiMATI4FS 

Pleistocene Glacial till (uncensolida.tedl 

Montagnais Intrus 9es 
i Nelteetl811a1Ek) 
 , Diabase dikes 

Point Series 
'38 or KeaaeenamawtY $ 

Ferri/man Series 

Menihek 
+Shsl„t!!! 

Black shales 

S okosaan 
Iron Formation 

Cherty carbonate 
Magnetite shales 
Lean cherte 
Ferruginous shales 
Thin-bedded jasper 
Thick-bedded jasper 
Cherty metallic 
Silicate carbonate 

(Middle Buroniani Ferruginous slate Frith Slate Interbedded charts 

Wieha.rt 
quartzite 

Black aerie 
Feldspathic gosrtsite 
Arkose 
GrayrQack+e 
quartzite 
Conglomerates 

Asheanipi:Series 
(G.e., ri//Q l 

. 
o 

Gneiesee 
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' VI - DESCRIPTION OF ROCK TYPES 

The following pages are based on.. Wmegaeeopia stpdy of the 

ro a. No microscopic work has. been done on the specimea$. 

ASHLiANIPI SERIES 

The oldest rocks of. the area are the Ashuanipi gnetesea; they 

form the "basement complex" upon which the rooks of the Labrador Trough 

hare been deposited. Several types are encountered along the western 

margin of the trough; the rocks are predominantly sedimentary meioses. 

Garnet biotite meioses 

The usual mineral =position of the sedimentary grteisses of 

this type is 'about the following s quarts 20%,. biotite 20%a  garnet 10%, 

fe],dàpar 

Bande of gne9.sses of tb,e above composition are very frequently 

interbedded with quartgitf:c bands. These sore acidic veins may be much 

coarser than the garnet biotite bands themselves, and may contain 

crystals of feldspars of cons3;derable size (San. or morel. The struc-

ture seems to suggest lit-paarAit injection. 

The meioses are usually light colored. However Some darker, 



probably more basie'types, are aloe encountered. The weaathered, surface 

in the Iatter is grey. They are tedium-grained.. 

The feldspar :content in these may reach 50 per sent. The garnet 

occurs in little parpiish spots 5 to 10 ism. in diameter.hedral crystals 

are not frequent. The weathered audace of the garnet gneisses, is 

frequently rugged; the more siliceous bands seem to have withstood erosi;an 

better, and give the surface of the outcroi. a washboard effeet. The 

crystals of garnet also stand .out on the weathered surface and give the 

rock a raisin pudding appearance. Some of the erystale for segregates of 

crystals) of garnet are as such-as 3/40 in diameter. The weathered 

surface is generally light-colored and rather brownish. 

The boundaries of the quarts-feldspar veins in the ,A.e saes le 

usually very vague and would seem to suggest some reaction with the 

enclosing gneiases.. The veins are usually injected parallel to the 

foliation. However, some occasional: veins cut accreas the foliation, 

indicating that these are later than the gueuses. They may cerwonly 

mute up about 10 per cent of the rook. 

In sample l'-24-.50 ta garnetiférous quarts-bietite paragnsiss), 

some originâl quartz grains {elastic} were recognised, clearly establish. 

ing the sedimentary :nature of the masses. 

'Some. of the gneissee conte light-colored plagioclase (probably 

near acibite).:  Potash feldspars are no doubt also present. 



One particular structure is of fairly wide oceurence north of 

Marcel Lake fault. It is a sausage like structure developed in the 

foot  

••  

ne ye-4,7r1 e 	—  
e/975par-hioft2 

arn e f y.-,&s 5 

The name "boudina 	structure has been used by P. Maaffettm to 

refer to such stru+ctures ia gneisses-of southern Grenville.areas of 

Quebec.. It is apparently developed in sedimentary gneisses. Their 
e efierfe/ nort(mffViorre/ LaEel~o../f, 

strooture is especially  well developed, 	 This sàraature 

• definitely èuggeste plastic deformation of the _gtteiaate. 

These garnet, biotite gneisses, oaterop continuously from the 

southern limit of the map area to Lilian Lake fault,  a distance of about 

9 miles. Lilian Lake fault narks their contact with the granite gneisses 

which occupy the neat 2000 feet. The garnet gneisses reappear on the 

other .side of that .-granitic intrusive. There may be a major done struc-

ture associated with them. The gneisses on either side of the intrusifes 

are quite similar. 

2. Lilian Lake Granitic gnats es 

LU the information presented regarding this granitic mass is 

derived from four outcrops. 

gneisses #See Sketch No. 2j. 
fOfii3e 	or- /5  

~  /al 9n / e 	 ~~ 	~~~ spar- S 	 ` ~l 

SKE -TCH /Yo .2 . 



In the first outcrop, the rock is coarse, its composition is 

about 60% 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 foliation is not observable. The rock is medium grained, and 

contains quartz (20%4 feldspars, biotite (20 to 30%) . The weathered 

surface is whitish and rather rugged. 

The outcrop near Lilian Lake fault, exposes similar material, 

probably somewhat mare basic. The mass is jointed but the foliation is 

not apparent. 

3. Kivivic Lake - 	Lake Gneissen 

Under this heading we shall describe the gneisses that outcrop 

from the garnet gneiss contact West of Kivivic Lake to Marcel Lake fault. 

'From the exposures observed, it is difficult to state to what 

general category they belong. They seem to be a mixture of both granitic 

and sedimentary gneisses, and it. is difficult. to. state which is the 

predominant type,.. 

Moreover in most of the cases there is no positive evidence as to 

be 	r the rocks are of granitic or dedimentaryr origin.. 

The coarser gneisses of granitic composition are considered to be 

orthogneisses. They contain 30 to 534 assorted feldspars, 50 to 50%  

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

a. 



surface is of greyish white to light brown color, The feldspar in these 

is comonl y pinkish (orthoclase?) and somewhat altered. 

Some more basic types are known to occur. They contain 40% 

amphiboles, 20$ feldspars. But they are subordinate in importance. 

Here again occasionally as already described, for the garnet 

gneisses., a banding of quartz poor and quartz rich layers is aanapicaous 

on the weathered surface of the outcrop. Bowater, this banding is not 

as widespread in the area under ewnmioation as in the garnet gneieaaa. 

Some injections in the aneiesec are decidedly pegmat9.tic in 

tnr®. 	 , 	 œr=31 	They are very coarse 

quartz bifltite, feldspar granite. 

All these hybrid types have been grouped together. 

4. 4. Marcel Lake - I0Ouvainloake Gneisses 

This area Is composed predominantly of sedimentary gneisses. 

Some of those have been termed quartzite. These are usually 

medium-grained.. The weathered surface is greyish, the fresh surface is 

dark. These may be the result of high grade metamorphism in impure 

arenaceeus sediments. 

These quartsitic beds grade to more mane beds, containing as 

much as 50% hornblende and mica, 50% feldspar, and 10% quarts. , 



,. .  
bit-par-lit injection ïe..etrongly suggested in this area too, Dy 

coarse bands of , granitic material intercalated between the .usually 

quartisitic bands. The Composition of the former varies from 20%. to 40$ 

mafic minerals, 	to eq% feldspars, 20% to 30% quarts. Generally these 

coarse bands make up less than 10% of any particular section. 

• There is no dir 
	

/deuce that these meioses are of sedimentary 

origin. 'They have much in coon generally with the garnet gneiases of the 

E toss Like area. And suggesting a • sedimentary origin is based on that 

resemblance. Whatever their origin, they have been quite thoroughly meta, 

morphosed, and probably soaked by granitic intrasivea. 



PUMA  SERâES 

1. The Wishartite 

The Wishart quartzite forms one continuous band throughout the 

area. It resta unaonformably on the Ashuanipi gneisses.. Its thickness 

varies from a minimum of 50 feet to a maximum of 275 feet, with an 

average thickness throughdat the area of approximately 150 feet. 

It is composed of numerous rook types. These will be described 

below, starting with those types more abundant in the lower part and 

ending with the top black chest.. 

The Contact so 	tes and quart ites 

it has been possible to determinecthe contact relations of the 

Wishart formation with the Ashuanipi gneisses very accurately, especially 

in the Lilian Lake Area. The results are shown in Sketch Bto. 3, below, 

A 
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One of the characteristics of the contact conglomerate is 

the content of white chert• pebbles in an arkosic matrix. The pebbles 

are not very big, usually ?On diameter with an occasional pebble 

2" in diameter. The pebbles are rounded. The matrix contains anywhere 

from O. to 	feldspar euhedral crystals, with recrystallized quartz 

grains, fine-graiaed to coarse. In the finer grained varieties, the 

feldspare are not identifiabl%megascopiCally and the rock is of a 

lighter color. 

in the northern part of the map area however, the conglomerate 

is a bit different*  and its statigraAic position is not too clear. 

Here the Conglomerate is composed of pebbles i to 5" in diameter of 

gneisees, mostly in a coarse angular arkosic matrix. Patches of this 

material are exposed at the surface of the gneisses. Consequently 

they may perhaps be correlated with the lowermost white chart, pebble 

conglomerate found in the southern part of the area. The angularity 

of the pebbles in the conglomerate varies considerably. But as could 

be expected from gneiss pebbles, the sphericity is usually high. 

The thickness of this bed of conglomerate is usually 6 inches 

to one foot. 

It is usually overlain hY about a foot of dark quartzite, in 

many ways similar to the quartzite found in great hbundance higher up 

In the Wishart formation. The quartzite is media-grained, dark, and 

very pure. It 4s not always present between the beds of conglomerate. 

This horizon may be about 1 foot thick. 



Flore conglomerate reappears on top of this guartsite. It is 

slightly different from the previous conglomerate.  The proundmass is 

pinkish,cherty quartzite. The pebbles are shale. These are flat, somewhat 

angular, and laid down parallel to bedding. Their thickness is from e  to 

P. They are 4 to S" long but usually about 2". This bed is not mure 

than .â" to 8" thick. It grades to pinkish, cherty quartzite higher and 

the pebbles are absent. At least one foot of the latter has been measured 

in a number of exposures. 

The flat shale pebbles may be of Attikamagen age, in which case 

it is felt that the pink cherty conglomerate is of post-Attfkaamagen age. 

The case for the white chart pebble conglomerate is more complex. There 

is no definite source of the white ehert pebbles. Perhaps they are derived 

from the same source as the Fleming Chart Breccia or from the Fleming 

itself. Moreover in the Gillespie Lake area, a conglomerate which is 

correlated with the white chart conglomerate is known to contain gneiss 

pebbles (presumably from the Grenville-typegneisses). Therefore it can 

be stated that this basal conglomerate is not of any statigraphic 

significance. It is here included with the Wishart formation. 

Qnartsites 

Quartzites make up about 	or more of the Wishart formation. 

These quartzites vary considerably in physical properties. The color of 

the fresh surface varies from light olive green, through dark grey, to, 

pinkish, or *eddiah trare La the area). The color of the weathered surface 

is generally whitish (glassy). A dark brown color has been noted,: but 



is thought that this color may be "second 9~ The qua sites are 

generally fine-grained to medium-grained. 

Cheri lenses•are- not infrequently interbedded with the 

quartzites especially in the bottom part. These are from 1" to 5" in 

thicknessi and many feet long. 

Sometimes the grains of the quartzite are bound together 

by oherty material. Other times the .grains form a recrystallised mosaic 

with no interstitial material. 

One specimen of quartaite was thought to contain as much as 

10 carbonate. 

About 30 feet above the contact conglomerates and quartzites, 

a dark brown (weathered surface) erase-bedded quartzite occurs. This 

qua€tzite. can be identified readily and is fairly continuous along 

strike. it has been observed in the southern-map-area only, from 

Oiachimo hake down. The dark brown color of its weathered surface is 

probably secondary, since the quartzite is quite pure. it is usually 

medium grained and rather dark grey on the fresh surface. The cross- 

bedding shows 'that the quartzite is in a norms position. Photo Yo. 

50-18-18 (Page $5) shows this horizon. 

The quartzites are composed usually of very pure silica. They 

do, however, rarely contain some biotite (in the thin laminated impure 

type, probably argillaceous) or feldspars, in the more arkosic types. 



Photo. LO. 50-18-18 

e) Arkose and feldspathio quartzites, 

These are especially abundnnt in the upper part of the wishart 

formation. They vary considerably in physical properties. The feldspar 

content in them may attain 50%. quartz is about the only other mineral 

present although traces of mafic minerals have been noted here and there. 

The arkose sometimes has a reddish color, probably on account of minute 

quantities of iron oxides present. Bat the more general color is a 

light olive green. The feldspar is distributed through the rock in 

euhedral crystals, sometimes coarser than the quartz grains, sometimes 

of the same size. 

All intermediate types between arkoses and quartzites have been 

found in the area. According to Petitjohn„ the term arkose is recommended 

for a rock containing 25% or more feldspar. From 10% to. 25 feldspar 

content, the term feldspathic quartzite. is saggested. The terms as used 

here satisfy these requirements. 



~Î. Sili 	Shales  

There is evidence in the area of at least three argil aceaus 

horizons within the Wisbart formation. The thickness of each individual 

horizon is not great. A two foot bed of shalt' material has been noted in 

the Kivivic bake area. It is a dark grey, very fine-grained,fissile, 

siliceous shale. In the same section a minor 2" band of dol€etttic 

material vas observed within the quartzite. Similar material was observed 

at a nuaber of places. Nowhere does it exceed 2 feet is thickness.. 

The Black Chert v... 

This black chart is conapiceous by its massive character, 

the total absence of ally structure in it. It may, however, sanatiaes be 

considerably fractured. Secondary minerals are often associated with 

these fractures: goethite, pyrolus te, limonite* pyrite,, pyrrhotite, 

chalcopyrite. These however are not abundant. The oxidation of the 

sulfides in the chart usually imparts to the weathered surface of the 

rock purplish and brownish colors. 

Some peculiar ellipsoidal structures were noted in the black 

ehert. Their origin is not clear. A queer aureole of whitish chart 

scaaeetimes surrounds an elliptical chert mass about 4 long. This aureole 

may be ; " thick.. At first .eight it gives the chart a pseudo-conglomerate 

appearancce. These concretions are not abundant in the black chart but. 

they have been seen in at least 5 places. 

is generally accepted that the black chart lies at the top of 



the Wishart forr Lion. This relation seems to hold in tbP asap area. The 

maximum thickness of the black ùaert is about 25 feet, and in name sections. 

it is suspected that it may be absent 

Stratigraphy 

A typical section of the Wishart formation is give n in 

TfaDl 	Rage 511).. 

This succession of the Wishart formation is tentative, but it 

summarises the information obtained bathe area. However, considerable 

local variation in thicknesses exists, and the table mast therefore be 

interpreted with this point in mind. 



TABU 1 
avem.,••••••••••..r:. 

Top Thickness 
in feet 

memommiw........ 

Black chert .2D 

Dark gray quartzite 30 

Feldspathic quartzite 10 

01ive green m. g. , arkose 10 

Olive green coarse arkoae 25 

Dark bray qo.arte;i:te 26 

Shaly horizon 1 

Dark, gray quartzite 16 

Cr®ss,he.dded quartzite 2 

Dark gray quartzite 11 

Siliceous shale B 

Dark gray quartzite 20 

Siliceous shale 2 

Dark gray quartzite 15. 

Contact conglomerates 5 

Bottom 

TQT~ 	183 



THE MUSIC 

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

been difficult to get a good section of it .for petrographic stud,. 

So far as is ]drown, the Ruth slate is a form of shalt' iron 

formation. It is thin bedded to slaty. The fresh surface as well as the 

weathered surface are purplish,, red, limonite  colors, indicating high 

iron content. 

in piitmee,, considerable oh+ert is Interbedded with it 
	

de 

" to I" thick. The abort varies from white to black. At most the crhert 

beds make up 60% of the complete section. 

Siderite might hare 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 outcrops only, and these 

five outcrops were very =all ones, showing not more than S to 4' of the 

elate. However, its width may be as great as 20 to Z0 feet bat not much 

in excess of that.: 



.THE S47FOâAN IROI3 p©RMATION 

The lithology of the Selman Iron formation is undoubtedly very 

complex. The Howells River area is probably one of the best places to 

study it, became there h9s been little faulting and folding in this area. 

As a result the stratigraphie sequence is fairly reliable. The sequence 

closely approximates that which exists in other parts of the region. 

Si.licra.te Carbonate Iron Formation 

This particular phase. of .the iron formation is the lowermost and 

bably continuous throughout the area. 

The most charactertetiz feature of the silicate-carbonate iron 

formation is its orange weathered surface. The fresh surface: is usually 

greenish. It is very fine grained. Msg itite occurs in it either as d 

irregular pods, finely disseminated, or in thin pure beds. The rock is 

usually thin bedded, with well developed bedding cleavage. Carbonates 

are also cossu in it and probably account for the orange color of the 

weathered surfeit.. 

The magnetite content in this type of iron formation varies 

considerably. 9d%, pure magnetite beds may occur in individual beds but 

otherwise the magnetite content varies frocs 20 to 70%, 

lure black chert lenses are often interbedded with is group, 

especially in the lower part. 



Generally the silicate-carbonate iron formation shows good glacial 

setriae.. Perhaps the fact that it outcrops right at the crest of midges 

accounts for that, and also the fact that its weathered surface is rather 

soft. The surface of the outcrop also shows glacial polish at same 

localities. 

Nodular structures mere noted occas tonal ly in the silicate iron 

forma ion. These attain a conspicuous sise in one outcrop, west of Marquise 

Lake, where they measure 3/4 inch in dismeter. They are usasily about 

spherical, but may be elongated slightly with their long axis in the plane 

of the bedding. These nodules are composed of limonite, a probable oxidation 

product of eiderit:e._ They are especially abundant in those sections where 

the silicate-carbonate iron formation is interbedded with the cherté metallic. 

phase or is gradually changing its composition to the latter. 

Sometimes the fresh as sell as the weathered surface is of a 

limon is• brawn color. usually each beds occur tn.or close to the cberty 

metallic iron formation. The color of the fresh surface is probably evidence 

of the thoroaghaess of oxidation and an indication that the rock may have 

contained a considerable amount of carbonate at some stage in its history. 

This brownish form of the silicate-carbonate iron formation is generally not 

magnetic. 

A though the silicate-carbonate iron-formation is more abundant 

near the bottom of the Sokoman member, it is not restricted to it. la the 

vicinity of Lilian Lake Fault, silicate-carbonate iron formation occupies 

the greater part of the section. It also reappears in thin beds 
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below the lean cherty phase of the Sokoman, which te more abundant near the 

top. It is Impossible without the aid et structure to differentiate the 

silicate-carbonate rock from the lower part from that of the upper part of the 

iron formation. In the Howells giver area, with very simple structural picture, 

it was easy to determine thick was from the top and which was from the bottom. 

And they are quite similar. As a general rule, however, the carbonate content 

may be higher in the former. 

When carbonate 	esesst 

surface is very general ly pitted. 

e ro¢ in nodules, thetj weathered 

Thère exists all ir.termetiate rook types between true silicate- 

carbonate iron formation a 	arbonate chesty metallic iron formation (i.e., 

chatty metallic iron forma 	containing, disseminated carbonate), as is 

known from field evidence. 	is impossible to prove the continuity of 

variation of the silicate of the two rooks types, because it is impossible 

actually to see the silicate without the microscope. 

2. Cherty metallic iron forma  

The eherty metallic phase of the iron formation is probably the 

most widespread type of rock in the iron formation. It may make up as much 

as 80% of the total section.. 

It is trues teat most o 	e hçrr fsoz f the Sokoman formation are 

cherty,, ands ït is also tarin that .they a 
	

i is is the sense that they 

contain magnetite and hematite in varying amounts. It would appear therefore 

that the term could correctly be applied to almost suas rock in the iron 

formation. 

e ~ 



r Its usage here is a bit loose. It groups all those rooks, which 

cannot be `cassified under the other rook types. As all other rocks of the 

iron formation, these rooks are cherty and metallic. 

Magnetite is more common than hematite in this type. Usually the 

metallic oxides total about b(J (minimum z0%, maximum, 70). Limonite, a 

probable oxidation product of siderite, may contribute about io% to the 

mineral competition. 

Magnetite or hematite grains ar+e commonly disseminated throughout a 

eherty matrix. The reverse relation has also been observed in many places, 

where chart grains are disseminated in a groundniass of metallic oxides. 

The weathered surface and the fresh surface of the rock are usually 

quite similar, unless some easily leached mineral such as siderite is present 

in the roek,. in which case it is commonly different shades of brown. The 

surface of exposures may have been polished or striated by glaciation, 

althaugh both these features are • comparatively rare in the cherty metallic 

part of the Sonoma formation. The weathered surface is also commonly pitted, 

this pits varying in sise from 4" to 1" in diameter..- They are ro 	spherical 

in shape. 

Sometimes the cherty metallic iron formation is massive over a 
sowd 

considerable tlickness. More commonly, jasper-rich/I metallic layers are 

interbedded, the contact of the individual bands being diffuse. These 

bands may have a thickness of one inch. Some tines this bandiang can hardly be 

observed. Sometimes the outline of separate bands is fairly sharp. Finally 



when the individual layers are very sharp, the rock is called thin-

bedt]ed of thick-bedded jasper iron formation. 

This rock type may occur either as beds relatively plane, or 

as wavy beds, the waves being about 5 feet from crest to crest. There 

seems to be no preferred orientation to these raves. 

The chert and metallic oxides of this phase of the iron formation 

may have been recrystallized in certain areas. The resulting rock looks 

somewhat like an impure quartzite. The grain size however is never very 

great (smaller than I mm.). This rock type was formerly referred to as 

"'hematite quartzite". 

Some peculiar concretions have been observed in the iron formation. 

One such is shown on Photo#raph No. 50-17-12. The rock appears to be a 

conglomerate iron formation at first sight. Bat closer examination reveals 

that the boulder like structures, generally fairly well rounded, are 

Photo. 

No. 50-17-12 
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Concentric bands of black ar reddish chert and magnetite. The  concretions 

occur about the center of the iron formation. They stand ont well on the 

weathered surface. 

Occasionally the nodules of the cherty metallic' iron formation 

are not lirmnite, but some blackish probably manganiferoue minerai. This 

mineral may be soft and dirty the fingers, in which cas pyrolusite is 

probably the mineral present.: Sometimes it is harder, and may perhaps be 

a manganese silicate. It is quite generally very fine grained. 

The lower hUrisons of the cherty metallic iron formation have- a 

tendency to be thin bedded, i.e. bedding cleavage is well developed is 

them, and is closely spaced El" or less). 

Irregular 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 still gouged with the chesty metallic type. 

A peculiar brownish weathered surface is very common in the 

japery metallic formation intthe lower part of the Sokoman in the Elross 

Lake area. The weathered outcrop looks a bit like the cherrty carbonate 

type. The color is probably secondary. It is best developed on very 

fine-grained jasper rich bands, in preference to mere metallic bands. 

This rock type has been traced for at least 3 miles along strike to the 

southern limit of mapping. 
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An attempt at S subdivisien of the cherty metzl.ic iron formation 

was made. The following sub-types were recvgnigeds 

1. ja sperg metallic ( JëiIF ), 

2. cherty me#aliia proper iUFl, 

3. carbonate cherty metallic tCbç~[F~. 

The carbonate cherty metallic i:s distinguished by its content of 

altered carbonates. The weathered surface is usually light shades of 

brown. The fresh surface may else be brown. The carbonate is usually 

finely disseminated throughout the rock in this type. It is very common 

at the base of the formation, immediately overlying the silicate-carbonate 

base.. It is probably an intermediate rock type between the latter and 

cherty metallic proper. 

The }japery metallic phase is more abundant in, but not restricted 

to, the top. it is often observed in the vicinity of thin or thick bedded 

jasper. It is charaoterised by the reddish color of the chart. It may 

show vague to very definite banding of jasper-rich and metallic layers. 

Also very common ta it are irregular blebs of jasper. Qaite often„ both 

irregular blebs of pure jasper, and jasper containing as much as 5 to 10% 

metallic oxides are present in the cherty metallic gronndmass. This would 

seem to suggest two ages of jasper. 

The chart of the cherty metallic proper is usually white. In the 

early part of the field season, the preceding distinctions were hot made. 

Consequently some rock types labelled MIF may in reality be JUIF or CbMIF. 

However,. South of Kiviwio Lake where the iron formation is better exposed, 

these distinctions do apply. 
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. Thine-bedded and thick-.bedded jasper 

These two rock types are grouped together here, because thhey show 

gammon physical properties, the thickness of individual jasper bawds 

being the only difference between then. 

Theoretically, the lithology of this rock group is relatively 

simple. It is composed of two rock units interbedded; the bright red 

ehert and the cherty metallic layers. The relative abundance of each 

varies considerably. However, in most sections, the metallic oxide layers 

are by far the most abundant. The jasper beds commonly make up 30% of 

the rock (in thickness). 

The fact that all inten3ediate rock types between thin bedded 

jasper and oberty metallic iron formation exist, make the identification 

in the field more difficult. Evidently to distinguish between these two 

rock types, some arbitrary standard mast be set. 

The following are those which were used in this summer's field 

works. 

1. The rock must contain at least io% (thickness) of pure bright" 

red jasper beds., 

2. The boundaries of those beds must be shapp.. 

3. it is also a fact that these beds are discontinuous along strike. 

Therefore they can be compared to blebs of chart elongated parallel to 

bedding. But irregular blebs of jasper are encountered throughout the 
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Sokoman formation. Therefore the further restriction that these blebs talk 

the bedded jasper iron formation be at least 10 times their thickness and 

that they lie parallel to bedding plane seems Justified. 

4.. Finally it has been suggested is the olaseification of the iron 

formation as made by the company, that when the beds of jasper are between 

V and 2' think,, the wording should be thin-bedded, whereas for greater 

thickness, the term thick-bedded be employed. 

	

Ina 	as possible these requirements were 

The metallic oxides in this Member of the iron formation are 

magnetite and hematite. Hematite is the predominant type especially in 

the more tlin-bedded types. The content of Metallic oxide in the metallic 

bands may vary from 3 to 80, whereas the chesty beds contain lees than 

10% metallic amides, and commonly none at all. 

Carbonate may be present in this rock type, but it is not abundant. 

It is also more usual to find it in nodular structures, the carbonate 

being altered to limonite with the usual pitted weathered surface. 

Generally the rshert is pinkish to red (Jasper).  Occasionally, 

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

The weathered and fresh surface are very much alike for this rock 

type. The metallic layers may be enriched, the iron content may reach 

	

49%. Also the 	 rgneee content may be as much as 8 to 9%. Usually 

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



darker than. usual. The manganese minerals present are very fine 

grained. 

The jasper bands may show very corplex struutures. Sore of 

these are no doubt the result of dragfolding. As very little of such 

has been recognized in the area, it is more usual for the jasper beds 

to be relatively straight. 

The suppodedly metallic part of the thin-bedded jasper iron 

forration lay be very lean. It ray ccasist of a jasper containing 10 to 

15% disseminated metAllic oxides, in which pure bright red jasper bands 

arc found. But such occurrences are rare. 

A well developed slaty cleava-e is usua31y a very general 

feature of the thin-bedded jasper. 

As a general rule, both these types of rocks are rore abundant 

in the upper half of the formation. In fact they are pnactically absent 

from the lower 	 

4. Errugir'tous shale 

Special attention as devoted to this horizon of the iron formation 

because in part it was of ore grade. It is usually very thin probably 

always less than 10 feet. And its lithology is rather complex. 

One: sarple from this horizon was sent in for 	It gave the 

following results: 	Iron 	 34.7 T. 

ranganese 	- 19.95 7. 
Silica 	9.66 7o 



Usually  this material is very soft, aid xUl chip fairly easily. The 

_surface of the outcrop is generally littered with fragments about qi1 to, 

1" in diameter.  These have a rough pentagonal section, and are prismatic, 

their héight being roughly equal to their 'ease. 

The mal 	fraglerrts are thoroughly altered, and of ore grade. 

;n 

 

the larger fragments, the core is seen to be cherty carbonate. The 

alteration seems to have prodeeded from joint planes, aid was pro'r,ably 

effected by circulating ground water. Consequently, 'ahe1°e joint planes 

are closely spaced, the rock is thoroughly leached. 

This retcri.G1 is -Lnterbedded with what ha.7 been termed altered, 

cherty mta7.lic iron foi ation. The latter is usually a friable rack 

type, a considerable amount of the silica having  already been leached out. 

The rintal.li.c oxide in this rock type is mostly hematite (10% to 60%). 

I3 additien, rather massive ci;aert lenses ~ be present with a 
k. 

maximal thicialess of 1 foot or se. 

These three  rocks are .interbedded in the 5 to 10 feet that rake 

up this .hor i on. The first y account for 50%. of the Whole, the second 

"for 1.40%,  ax d the last for 10%. This band his been followed discontinuous- 

ly along its strike from CO achime Lake to the southern rapping limit, a 

distance of 9 to 10 roes. It occupies the central part of the Sokoinsz . 

The term ferruginous shale ray not be quite appropriate for it. 

The enriched portion, is rare like thoro €1. leached cherty carbonate. 

The term altered cherty etallic may be a rrapriate to denote the rock 



naterial associated with it, This horizon has been used as marker in the 

area. The pecilliar chips of altered rock, littered ail  over t he outcrops 

make it very easy to identify. Ho other rock type can be rAstaken for 

that one in the area. 

The economic ,poz)sibiitios of the e beds are studied in that part 

of this report dealing with economic geology (pp.64-8.6. 

Lean Cherts 

The Cherts of this pp& type are characterised by a low content 

of metallic•oxides. They are massive to thin-bedded, with subordinate 

cherty metn3licl  cherty carbonate and magnetite shale layers. 

The chart is com 	greenish to black. Usunlly the color of the 

fresh and weathered surfac s is the same..Hewever, if the carbonate 

content is siffitiently high, the weathered surface maybe purplish or 

brawn. In some species, carbonate is absent and yet the weathered surface 

is still brown to purplish. Usually this type- of weathered surface 

consists of a very thin coating of limonite deposited on the smobth 

surface of the rock. It is referred to as nsecondaryo weathered surface. 

As usual, intermediate rock types between lean cherts and cherty 

carbonates are known to occur. Consequently a content of 10% carbonate 

has been arbitrarily set as the dividing line between those two groups. 

Iron silicates may t.J.so  be present in the greenish chart. They are 

microscopic in size. 

Si 
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A bedding  cleavage 	;;ox`Ic^.tires developed Ln. lean cLs;arts. ~T3 

aid.it;io_r4, jointing end miscellaneous fracturing have perni tted cisrcu2atim 

of solutions in the rocls. Limoni.i'.-i.c minerals have depcssited along those 

fraC::urti:d• 4o^etia-ie5 restricted horizons ray even bo slaty. 

Brfecci.atio17 i: also apparent  i22 some :spGC]:neY1s. The fZ'~.1o:e:1ts 

are black chert. They ~..~e arlbul~.~^, and average 1 to 2 rm. in r3imeter. 

Usua Dy the larger f raglents shay). better x+cu.ndLng . Some sulfide mineral- 

ization ITws been observed 	the fr;..Tonts, sti7c-esting a period  of 

mineralization car►  i.er tha> the brecui.a itself. The natriz of tie b-reccia. 

,;icy be a leal ci7orty carbonate of a dark grey to black color. The 

fr. ûga:"o?xta constitute 30;':, of the rock mss. 

Pure racnetit4 beds or 	:-o Laira.etzte shale beds may be beided 

Fi7 tZ2 

 

the che:t too.  The I.J a”- 	generally fairly shSr'p • In t he 

southern part of the mŸ^y area, fxi= MaC:hinO I,,:â:G' down, peculiar cC.7.cretivms 

have been fomd- associated with these horizons. They are sketched bel:oils 

sAETcI/ /y, 4, 



During the course of field mrk, these structures -v.,,re referred, 

to as eryptozoons, in view of their resemblance to c ryPtozoons f ound in 

other parts of P recambriaa rocks. Perhaps a better telwt call be assigned 

to them. Photo No. 50-5_8-17 also shows these structtwee. 

Photo, 50-18-17 

These are essentially mushroom like structures1  considerably 

flattened along bedding plane. In plan they show concentric rings of 

white chei.t and rEcnt.-,--bite baths, the chert being usually more abunrimt. 

The white chert nay cont sin nodules of jasper 1 to 2 rm. in diameter). 

It is usu Ptry vary difficult to get a good cross-section, let alone 

break one of these structurc.-s as a whole. The origin of these structures 

is IIII01711. to US • Lean cherts have been found throughout the formation. 

These structures hwever are restricted to the lam cherts of the wper 

part. They have been followed discontinuous-h,  for a distance of 7 miles 

to the sot-them limit of mapping. They are ("faith easy to identify in 



   

the field because they stand out quite well on the 

   

   

weathered surface. 

At sane localities this cryptozoon horizon is Imam to overlie 

the brecciated cheity carbonate already described. Its thickness is 

probably not in excess of 5 feet. 

Due to the very cornon interbedding of theloan charts with the 

maEnetite shales and the cherty carbonate, it has been difficult to 

distinguish between 'alum several 2roups. 

The lean charts corvonly overlie ajaspery retailie phase of the 

iron formation. It has been noticed also that a reddish color is usual 

fur, the chats when they approach the jaspery zzatallic unit. So that 

the contact between the two,  rock types is a gradual one, in which the 

re allic oxides gain in importance, and the chart acquires areddish 

color as the rocks grade into jaspery metallic iron formation. 

The lean cherts may occasionnally become crurbly, probably due 

to continued leaching. 

To conclude, it can be stated that the lean &arts are most 

abundant in the upper part of the Sokoman, but nay also occur in the 

central part. Their occurence near the base, in the Eowells river area 

at least, is decidedly odd. 



6. nagnotito Males 

The nagietite shales are intimately bmded bith tio1ea cherts. 

na.7.1was used to donate those. rock Seeti0210 there the .chert is 

subordinate to then. Generaly they seem te overlie the lean cherts. 

And they grally pass into the cherty carbonate that overlies them; 

These shales are zflecidecily Lill in magietite (probably never 

below 4W., nacnctite, and coranonly 70). They also contain chert, iron 

d.licates„ carbonates, and sotie ari.11aceous minerals. Their mothered 

surface is 	rally clar:; brown to shnfies of dark green. The fresh 

surface may be grwish and retalic chie to high ralinetite content. Their 

density is also bigl. They are relatively soft. They show good bedding 

cleavage, closely spaced (ln or so). 

They are never very thick. The thin beds of shales usually 

interbedded with ]an chorts;,, nay be redominant  across sections up to 

50 feet thick. But no continuous section of tlse without the c pert 

band .is imam to be more than 5. feet. 

7. Cherty Carbonate 

This rock typo is best developsd near the contnct of the .73okomen 

an raaihek formations. 

Ideally it consists cf interbedded chert anzl cherty carbonate. 

The chert is generally black, and may make up 5 to 5O of the thickness 

of' the formation.. The cherty carbonate if.; very fine rained, dark grey. 



rather soft and its weathered surface is very.  generally .bronn t o buff. 

The carbonate. content in it, as alrocidy mentioned, should be higher than 

105. The rock is sometimes remarkably straight-bedded. he bands of 

chert- stand out quite well on the weatt.7e..ed surface. 

The brecciated horizon described in connection with the lean 

charts is present in the cherty carbonate. In fact brecciation I s rore 

intense. The only difference between these two is the carbonate content 

of the matrix. If it is below l0c,L?  the rock is referred to as lean chert, 

over 10%, as cherty carbonate. Otherzbe the two brecciated horizons 

{in fact, it may only be one changing in composition) are very rich 	 

angular fragments (244 mm. in size) of .black chert in very fine grained 

dark grey cherty carbonatt- uoundmass. 

One sample of the. cherty carbonate was assayed. It cave the 

follorang result: 	Iron 	26.5 Z 

Langimese 	1.12 70 

silica 	.31.32 7.0  

The thickness of the dlerty carbonate ray b e quite. considerable. 

Its dip is usually a little stteper than the other rocks of the Sokoraan 

formation,  and Taw attain about 35 de.gYees. A rinirtun. thickness would 

be of the order of 30 feet. 
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8 0. Stratirahy of the Sokomn Iron Formation 

In the preceding pages, an attempt has been made by the vriter 

to present his views regarding the relative position of each norber of 

the ,x)koman formation. These vil), be supported by tables fl, III, IV 

and V, which 

These four tables are not to be interpreted too literally. The 

thicknesses of individun,  menbers suggested are only approximate, as 

they have been cowuted on the basis of dips. They ct.tclq,at to aumrarize 

the lithelogy of this v,ar7 (=plat unit, as ezpcsed on a one-rile stretch 

on each side of the sections. ilovever, it vas thought that in view of 

the large nunber of exposures in the southern pert of the map area, such 

tables right be justified, and even called for. 
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(Section 13 
Pintas Lake Area 

Tye 74Jic4nes3 	feet 
Cherty carbonate 75 

Lean cherts and cher i;y carbonate 5o 

Lean charts end nagnetite shales 50 

Lean charts 75 

Jaspe ry r:e La7.1:ic 

Thin-bedded jasper' 

125 

75 

Jaepery :neta7 l  is 150 

Thin bedded jasper and jasper~,~ 1.50 

Ferruginous Shales, and altered 10 

Jaspery nsta.l.ïic 150 

Onerty ne ûaz-izc 200 

Carbonate  me s.All -i  c 
	 75 

/5o{foPY-)  

TOTAL 1185 feet 

The exact position of ',Section 13 is indicated on sheet no. 5 of 

geological map. 

~ 
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TAB 	1I (Section 12., 

between El,ross a Rosenary La}-es) 

 

/ /NB /-h/CT.-3 BS st feet 
%herty carbonate 

Loan charts 

Silicate carbonate 

20 

100 

30 

Lean. cherts 100 

Japery 150 

Thin-bedded jasper 20 

Ja.speu r~:~talie 50 

Thin-bedded  ja. 	er 30 

FQrraç:.nous shales, and altered LUF 10 

TUn bedded jasper 30 

Jaspery r•,et~?ie 150 

Cherty retaille 150 

Carbonate retallic 125 

Silicate carbonate 	 50 
So7`f Om 

TOTAL 1015 

The exact position of Section 12. is indicated on Sheet LTo. 4 of 

geologica.l. map., 
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TABLZ IV (Section 11, 

Rosemar7 Lake Area) 

7ick4ess 
Cherty carbonate 50 

Lean cherts 100 

Cherty metpilic and carbonate net. 100 

Lean cherts 100 

Thin-bedded jasper 30 

Ferruginous 	h1os, and altered LW 10 

Jaspersr uetallic 150 

Cherty metallic 150 

Jaspery mt31 100 

Carbonate retallic 50 

Silicate carbonate 100 

••••••••,11INII.111 

TOTAL 940 

The exact location of Section 11 is indicatedon Sh et Do. 4 of 

geological map. 



TABLE V 	(Section 101  

Lilian Lake Area) 

fee7.—  7 ie /-4,1e 
Cherty carbonate 75 

Lean cherts 100 

Lean cherts, and silicate carbonate 100 

Silicate carbonate 50 

Jaspery metallic 100 

Thin—bedded jasper 20 

Ferruginous shales, and altered LF 10 

Lean cherts 50 

Jaqpery metallic 75 

Cherby metallic 150 

Silicate, carbonate 100 

o /71,5,4-) 
4.10...."•••••••10  

TOTAL 	830 

The exact location of Section 10 is indicated on Sheet No, l. of 

zeological rap. 



E 	POIUT 02aIES 

The lIoniirek 

Only one Eember of the Point ';eries is exposed in the area. It 

is the nenihek thales. 

As a rule the 	Ihek halcs.are black, graphitic„ very fine 

grained shales. Their vmathered surface is ueuly a lidat gray color, 

although it quite often shows a berrling, of Whitish sari greyish colors. 

They are usually well-bedded. Photogrq?hs Uo. 50-24-10 and 50-24-2Q 

show this feature. The "-idiviival beds are 4 to 5n thick or the shale 

can be quite slaty. Very-  closely s paced 'jointing planes (occasionally 

much like a schistosity) 7-7 parallel the bedding planes or cut them 

Photo. - 4-10 
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obliquely (Photo. No. 50-24-10). 

Photo, No. 50-24-20 

Along the 11!owells Rivers, north of aross Lakes  most of the 

outcrops exaTrined show poorly developed bedding planes. On the other 

hand, schistosity is usually conspicuously developed. It riay or may not 

Parallel the bedding. These schistose shales usually have a brownish 

zreather,ed surface. This consists of a thin coating of limonite at the 

=face of the exposure and along the planes of schistosity. It may 

have been deposited by circulating ground water volutions. 

Dolomite outcrops at one locality in the Zaross Lake area. It 

is rather massive; it nay be coarsely crystalline, but also fine-grained. 

Its thickness is unknown, but it may be three feet or more. The 

exposure is about 25 feet square. 

- 63 - 



Lricis 11,71111LATX 

Twa di3.base dykcs have been correlated 'frith the L'ontacnais 

intrusives. They occur in the Giarhirm Lake area and in the Rosemary 

Lake area. Their strike is about due north. They are vertical. Their 

maximun thicicaess is 100 feet. Their In-LI-drum thickness is zbout 30 

feet. 

The diabase is red/um-greined showing usual ophitic texture; 

euhedral prisms of feldspars contained in a fine-grained dark 

ferromaonesian gourndriass. The veathemd surface is cenerally whitish 

to licht brown. 

Their texture ami grain size is quite constant wherever they 

vere examined. Their contact with the enclosing rock has not been 

observed. 

••• 



-G.— QIIIT1ITAllYCri.:‘. TILL 

- Lot much till ie nresent in the area. It je unconcolidated. 

Lnd two extra= types a re p resent c1 ai;led in varyinc, proportions. 

I. Very fine grained rock flour, comLonly reddish in color, 

probday a result of the abrasive action of theglacier. That is 

mther col:rnn in the area ',vest oz Livivic Lake. Occasional pebbles and 

boulders are dispersed throughout-this material. 

. Boulders with little interstitial material. Tte boulders 

my -vary from 30  to 25 feet in diameter. This type of till is very 

abundant in Uarris Lake area. :Eke boulders are predorrinantly gneisses, 

but iron formation and qua, zite are also present. They are usually 

Quite angular. The boulders of gneisses have a teniancy to be roughly 

equidimensional, whereas the iron formation and quartzite are quite 

frequently flat in the plane of bedding. Photograph Eo. 50-18-19 

(Page 21) shows an extreme size for a gneiss boulder. The closest 

distance to the gneisses from that boulder is about 1,7d mile, while the 

distance to the zneisees in adirecticn parallel to glacial striae is 

zore than 5 miles. 

Deposits of 7ravel which might be suitable for road beds, or for 

mixing uith concrete have not been encountered. There scene to be a 

scarcity of materiel of sand size in the till of the Howells River area. 
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The relation of the various rock types within the individual 

r:rotps has been taken up in the section dealing with the description of 

those rock t:f-pes. Vie -hall here discuss the relation of the uoups to 

one another. 

A - THZ ASIRLEIPI-vaaLuT mopinarrey 

There is no doubt about the presence of this unconfornity, as 

it has been observed at nurerous places. 

Generally the foliation in the gneisses in the southern p art of 

the raap area is close to vertidal -with an approximate east-west strike. 

The -dishart forration immediately overlies the gieisses and dips at a 

very low angle towards the Howells River (east of northeast). The angle 

of dip is usuaUy from 2 to 10 degrees, 

The contact is not expcs d over any considerable length. In 

fact, a slight depression marks its position. But it is exposed in 

patches of conglomerate at the sla-face of tin gneisses. These patches 

are of the order of 2 feet square. Their size and shape is very 

difficult to determine; only close sax:pling of the rock will reveal the 

unconforrity. These are especially abundant in the Lilian Lake area. 

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



There is no field evidence to suggest any ''..ajor thrust fault , 

at that contact. 

This great unconfonaity probably r.a.rkc a long period of erosion 

during which tir.,e the 3raiville-ty,3e oneisses were orrluealy brought to 

surface, and it seers reasonable to statt that the rocks of the Ferri-L=1. 

series resting on then arc probably at their site of deposition, or very 

close to 1.t. 

B 	TH TI -,J13HART-MKŒ2TI COLTTAGT 

The contact between these two forzations has not been observed. 

Its position has been deter-Ailed within 25 feet at four places. The 

black chert horison is practically continuous at the top of the Wichart 

formation throughtcut the area. Silicate carbonate iron forcation fours 

the lower part of the ••Liokoman formation, north of Lilian Lake fault. 

The dips of both arc parallel near the contact. 

The same is also title of the contact between the 7.uth Slate and 

the -.7iishart forrntion„ south of Li31an Lake fault. 

It therefore seems reasonable to assume conformity along this 

contact. 

C 7117-.3 	 IT:UM 

Holler considerations apply to this contact. It is cenerelly 

not well exposed,;-.1 it has been difficult to place it accurately. It is 



best seen in the. 'Llross Lake aroa., Idnor folding bas ocoured there.. 

It iS post-L:enihek. Cemrally the strat.,  of both :Tenihek and Sokomm, 

formations are parallel. And he .disconforrnity drich has been suggested 

eisevhero between these two groups is not apparent ivro. 
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VIII - Ti'RUCTUR,T, 

A - Gadia STATZLUIT 

The structure of the west shore of the Howells River is v ery 

sitple. The rocks are relatively undisturbed by folding. Faulting has 

not bean of' 	rtan either; some cross and oblique faults are 

present,. but the no- tent along these fault planes in each case is 

generallynot great. 

Coa2lezodties d arise howeve.r at the r ive.r. A ger4ralized ap 

of the area slime:mg succested correlatiuno with the structure of the 

east shore has been prepared. From the latter, vre recognize a major 

synclinal fold at the river. 

Einar drasf'oldine; has occurad in the .13oko:..,.an aid`..".enihek in the 

vicinity of their contact. 

It has been established that four :faults are present on the 

west shore of the Howells ;?_iver. These are: 1. :7z' cel Le Fault, 

2. Giachimo Lake Fault, 

3. Lilian 2,d,ze 2ault„ 

11. 'arose.' rest Fault. 
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. L.r.arcel Lake Fault 

Exposures are very good in till vicinity of this fault. The 

Wishart end the Sokorrin kruations on the south side abut directly on 

the Ashuanipi 3neis os. They reajpear on the other side of the fault 

but 4200 feet closer to the aiver. 

. The plane of tile fault is probably vertical. The gneisses on the 

north side form a somewhat rounded scarp. The north side of the fault 

moved to, The attitude of the 4Scaoman and. Uishart forT7Ptions are the 

save on both sides of the Plat, Consequently the fault has o' been 

a rotary fault. 

The vortical distance between the beds of the .dshart fonlation 

on each side of the auIt s of the order of 500 feet. The horizontal 

distancewould be about 4000.feet. 

Probably horizontal movement was not im7nrtant alonc the fault. 

The agilaTarit rnvemrit may be a result of erosion on the north s ide. 

This fault maybe one which affected. Ahhuanipi cneisesslonc 

before the.•',617;omc.n or 'Ashart formations mre dopoited, but a1on7, thick 

moveent has recurre,3 after deposition of the latter. 

2. Giadhimo Lake. 2ault 

Giachimo Lake Fault extends in an e ast-Treet :direction from the 

center of Giachiun Lake into the AShuanipi Series. 

- 72 - 



It cannot extend very far on the east side of the river, unless 

it is ediabase in age because the aJntinuity of the. diebaskike has 

been proved. in that area (Eakins! 14p of 1949). 

The Sokonan fornation outcrops uithin 2000 feet of Giachino Lake 

on the north side of that fault. Close exanination of serial nhotogruplz 

reveals that the Sokoran-Llenihek contact more or less f oil ows the 

topography in that area. Jest of the contact, the terrain is nuskeg, 

swans anJ snail lakes Tilich are decidedly like terrain underlain by 

LTenibek fornation. 

in addition„ an outcrop on the central part of the western Shore 

. of rivivic Lake is r - atite shale iron fornation. This would indicate 

a position close to the ton of that group. 

Consequently it in believed that the t op part of the Sokonan 

outcropping on the north side of Giachimo Lake Fruit has been folded into 

a very broad open synclinal en anticlinal fold. The south side oribbe 

other hand seers relatively undisturbed., 

There is little info mation avi  I  a'..ae as to the nature of the 

Loverant along this rault. The south side remaining in place, t he north 

side roved east and up . The magnitude o these conponents of the 

r.ovement is not known accurately. However, the writer believes that the 

oblique and cross faulting in the area is post-diabase. The Lilian Lake 

diabase Aike suggests such a relationship. Assuring the same age for the 

Giachinn Lake fault, te conclude that the fault disap?ears very Close to 

the river since the cs;ntinuity of the .71ike has been proved in t hat area. 

Consequently, novermnt along the fault nust hale been very =11. 



Lilien Lake fa.alt 

The position of Lilian Lake fault is 	:Larked on the topocraphy 

of that area by a creek that flows in a rather deep V-shaped valley. 

Generally the south side of that valley raj be higher than the north side. 

Lilian Lake fazit Ins been a, mimed on the basis of considerable 

variation in elevation observed in the Wishart forration, probably of the 

order of 50 to 100 feet. It rr-4-  also ccount for the break in reel: types 

of the Sokonan formtion in that area. Ituth jlate 47pear- on the south 

aide of the faza. . It does not reappear on the north side. The deep, 

relatively straight valley that rarks its position is also very au,-;gest-

lye of ouch a ..;tracture. 

In the Ashuatipi gmisses, the fault narks the contact between 

garnet, biotite, gneisses (south aide) and granitic geeisses (north side). 

The fault plane L-m.y sonerahat parallel the foliation in the 1:;arnot 

biotite peisses i.e. vertical. :ovment olonr it has probably occurred 

in Pre-Iiuronian tine, but has recurred since the :leposition of Forrirdan 

(Huronien) Series. Horizontal rovezent has probably not been very -0-e 

uhereas vertical movement Ley have been of the order cf 0 to 100 feet. 

'arose, 7est Fault  

Another minor fault is Isaoan to occur in the croa ...est of 

Larose Lake. It is rarked by a deep (30 feet) culley (ii.zotocraph Zo. 

50-24-12). This fault is probably a well develope.-: jointing plane along 

Th - 



which minor movement my have occurred. Apparently, the north side of 

the fault suffered minor dragfoldinglyhereas the south sida rerainPd 

undisturbed. 

?hot°. 50-24-12 

study of Jointing 

Jointing sets are usually Quite well developed in the area. 

Photovraph NO. 50-3.8-3 shows a fairee.scaq3-  le. 

A statistical study was made of the jointing sets in the area. 

WS jointing planes were recorded. The jointing planes being predorri-

nantly vertical, only their azimuth was studied. This reduced the amount 

of .work in such a study mnsicierably. The results are plotted in 

Diagram. No. 1. 

Azimuths are abscissas (0 to 180 degrees, azimuths from 180 to 

360 were transformed to those). Number of jointing sets recorded are 
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ordinates. The curve has three definite =Ana, one at 0 to 10 (42 

observations), one at 100 to 110 (33 observations) and the other at 140 

to 150 (39 Observations). 

The maximum at 0 to 10 corresponds to the direction along -which 

the diabase dykes were intruded. The 100 to 110 maxtanm is roughly 

-earallel to the direction of Lilian Lake ami Giachimo Lake Faults. 

The origin of the 140 to 150 maximum is not clear. It nay be of', 

the s ans nature as the 100 to 110 one ana maybe conjugate with the 0 to 

10 one. In that case the antle between the two directions muld be 

quite high at 140 degrees. 

Photo. 50-18-3 

The grouping of jointing sets throughout the area in a single 

diagram is probably not a good practice. The computations of Diarran 

i;o. 1 have been done by the writer. it is felt that in the horthern part 

of the area, the two sets of joInting predominantly developed are the 
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O to 10 and the 100 to 110 sets, whereas in the southern part, the 0 to 

10,nd the 140 to 150 sets are more pzedeorii.nontly developed. The fact 

that t he 0 to 10 set is developed throughout the area nakes it the 

highest maximum and the fact that the 140 to 150 set is developed in an 

area where bedrock is much better exposed makes it second. highest. 

It is believed that the presence of the son Lbni.hek .shales in 

the southern mp) area, and its absence in the nortiem nap area may 

account for the fact that the angle between the jointing sets is 140 

de,7ees in the south and 100 in the north. 

Theoretical considerapions of the strain ellipsoid indicate that 

the angle between faaximira shear directions should always be the same 

(90 degrees).. However, it is felt that the competence of the rock .zay 

have some importance in deterrdning the 	imum shear directions. The 

less cape-tent overall section of the southern nap area, corprising 

if.enihek Males, Sokoman iron fo ration and aishart quartzite would give 

a greater angle between maximum shear directions, than the section exposed 

in the northern nap area, which does not include the 1.7.enihek shales. 

The corpression forces as deduced from these considerations are 

a gene rai northeast—so uthwest direction. 

Lao Synclinal fold. 

Little can be said to strengthen this idea in this report which 

deals. with only one half of that fold. Having done son napping on the 
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east side of the river as val (l949)., it is felt, however, that an 

pi i   on should be given regarding this majorstractural feature. 

In the Lilian Lake-Giadhimo Lake area, the synclinal fold is 

probably more of an open fold. A cross-section of the area rod look 

conaohat like Sketch NO. 5. 

5A/E- 777-6- /Y / A/41. 5:  

There may be dragfolding in the upper part of the iron fonLation 

on the east shore. The sane occurs to a smaller degree on the 7,7ost shore. 

Then Irony :Tountain is cut off from thiszet. un by, a crocs fault, 

and farther south the fad becomes a closed and overturned one. This 

relationship is illustrated in Sketch No. 6 (Pam 76), 

Zast of Irony Irountain„ it is not- known what happens. Perhaps a 

rajor thrust WWI Perhaps another anticlinal fold occurs L 
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'2C0N0UIC GXLOGY 
	••••••••••01•11110•1.11.1.10 

Enrichnent of various type was found at 9 places during the 

su=rer. These are as follows: 

1. Louvain Lake area 

2. Brain Lake area (two occurrences) 

3. Larquise Lake area 

I. Citron Lake area 

5. Eivivic Lake area (two occurences)  

6. Giachino Lake area 

7. Ferruginous shale and altered cherty 

netallic horizon between Giachimo Lake and 

Fleming Lake (14 occurences) 

O. Lilian Lake area 

9. Elross Lake area. 

1. Louvain Lake Area 

In the Louvain Lake area, brown ore boiled to surface in a swanp. 

The surface of the boil u is about 5 feet square. However, it occurs 

in ground underlain by the Iiishart quartzite., Closest distance to iron 

forration along direction of clacial striae is about 3000 feet. 

2. Brain Lake Area 

To occ4ences of enrichment are known from the Brain Lake area. 
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5, Citron Lake Area, 

Four outcrops exposed an the creek flowing into Citron Lake shoved 

enrichment. These outcrops are spread over a distance of 1000 feet 

perpendicular to the strike. .Dips vary between 3 toa 5 degrees. 

Corresponding thickness of enriched strzta /mid be about f0 to 100 feet. 

The rock type is thin-bedded jasper. The jasper beds hoveier 

constitute 5 to 20 of the thickness of this material. The metallic part 

is sonevhat darker than the usual netallic bands. The !:auganese content 

in tvo of these samples taken 4.s 8.653  considerably above average. The 

silica content in the same sanples vas 20 to 21%, and iron was W. 

6. Eivivic Lake. Area 

The cherty metallic phase of the iron formation is enriched in an 

outcrop situated about 80X feet southst of the southern tip of Kivivic 

Lake. About 5 feet of this material is exposed. The closest adjoining 

outcrop is 2000 feet distant. The dip of the strata is 2 degrees. 

3ipilar material outcrops about 8000 feet itoutbviet of the Howells 

River E.o. 3 portage, in tle vicinity ofGiachiro Lake Fault. Dips in the 

area are about 51logrees and closest exposure is 600 feet away. Some 

peculiar carbonate concretims tore observed in this type of rock. lb 

is an enciched cherty natallic phase of the iron formtion. 



7. Giachimo Lake Area 

An outcrop situated about 2 riles soutlur,,tst of the center of 

GiachiLo" Lake also showed enrichrmnt. The strata dips at 5 degrees to 

the east'. The closest exposure is .,̂ ±, 600 feet. The rock type is rather 

=Mil/0 cherty metallic iron fomation. It assayed: 

Iron  

Emgariese 	0.525 

silica 	33.70% 

. Ferruginous 3h.ale and Altered Chet.y Metallic Horizon 

This horizon has been traced frOrt, Giaciair,o Lake down to southern 

unit of mapping, a distance of about 9 miles. Its maximum thickness 

is 100feet. 

The petrograpkr of the rocks of this horizon has been given special 

attention in part VI of this report (pp. 49-51). Briefly the rock is 

composed of altered cherty carbonate and some altered friable cherty 

retaille types. 	Mi analysis gave tic following result: 

Iron 34.7 5 

Yanganese 19.955 

Silica 9.66% 

Eaterial giving that assay ay make 	as much as 505 of the 

section in thickness. 

It has been established that enrichment in this rock type has taken 

place along bedding, cleavage planes and jointing planes. :;here t he rock 

is well jointed, it is also quite thoroughly leached and enriched. 



Photo mstils 	 5c),-214.-18 show this relationship. On photo 

-)-i7-9 in the center, o diaraond shvod piece of rock boundwl by two sets 

of joints. 'In this rack, r.:angarliferous am' Zrrginons r.inerals haw 

develmed perpendicular to the joint planes. in Photoi7aph io.. 0-44-18 

thin G to 	llvers of rangsniferous r.2ateria1 are Premarrt along Joint-

planes« These layera flake off at surface ani break into arad,...L.r/ pantafma 

prialx about 1 inch high and 1 inch square on the be. 

Moto 50-17-9 

Photo. 50--21-18 



T4  Ian Lake Area 

A small outcrop of erxiched iron forzotion occurred in t his area 

about I mil- southwest of the centrza part c Lilian Lake. The outcrop 

is only 5 feet square. A swa.-:p occupies the next 250 feet to the northcact; 

thin-bedded jasper is present within 50 feet in the other direction. 

The taterial is dark brownIrr,inganiferous bog limonite. 

10. 21ross Lake Area 

An outcrop situated at the base of the iron formation, about 13000 

feet southwest of the central part of Lross Lake, also shows onrichnent. 

Actually the outcrop conoits of two sr.aller ones. The pozsible 

thickness of the enriched coteriel asswing continuity between the two 

outcrops is aboif:, 30 feet.,  The dip is 10 deL;rees est and the closest 

ezt-...lost.,re is i'.."„orft.., ":-,TO feet Exciy.,  

The rock material is cherty retallic iron formation. It is 

leached and partir=]ly enrichec1 vdth voothite and pyrol,u 

C0ECLU-41.01iJ 

review of the enrichment found in the iron formation reveals 

the following: 

I. There is no immedl, 'ate lead to a drilLing or trenchin program. 



2. 	Enrichment of orerade has be al-1 found -west of the oeUs aiver. 

3* It is not known to,  occur in my sufficiently great 3J.Z3 and/or 

concentration to permit. of -profitable rthiri7, enc.:rations., 

4. L. vcre calzlex structure is enticinated in the southern extension of 

the zap area with increased possibilities of finding orchodies. 

In addition, sulfide occurrences are found in the black chert an 

top of the ashart forration. and in the lean chers of the top of the 

Sokonan iron formation; but these occurrences arc not of econonic 

interest (see. nages 36 and 52)4 



DISIfaIBï,~~`TIOE OF TIM 



Di,ranman GP TILL' 

The area was mapped from 5 camp sites. These were on: 

1. Harris lake 

2. Kivivic lake 

3. Giachimo Lake 

4. Rosemary Lake 

5. Blross Lake. 

From the first camp :sitei,;. the area extenling rom Louvain Lake 

. to Brain Lake was covered. The party arrived in the area on June 16th 

and stayed on Harris,  Lake until July hth. 

The next move was to the northern tip of Kivivic Lake. From that 

carp site, the area extendinc from the center of Giachimo Lake to Brain 

Lake was rapped. This period was quite a rainy one aixl considerable 

tir,4  was lost on that account. The party moved from Kivivric Lake on 

August  uth. 

The next camp was eo Giachirao Lake. Durinz the week that followed, 

mapping was done scuth to the center of Green, water Lam., 

On August 16th, the party moved to Rosemary Lake., Eappinc .from • 

Rosemary Lake camp site during the period from August 16th to September 

rth, vras conducted as far south as the right angle  bend in the Howells 

River about half-way between' Rosemary Lake .aid aross 	 
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The rest of the season to September the 25ths  was spent on 

71ross Lake. The southern Unit of rapping now stands at the northern 

tip of Fleming Lake. 

.11ainy d. s lost 

total nurber of days were lost on account of tain, during 

the sumer. The weather was especially bad during Uri middle part of 

July and the later part of Septe7ber. 

Proportion of work in Labrador and in Quebec 

The period from June 6th to July 4.th was spent alrmst entirely in 

the Province. of Quebec. Only one day's work was done in Labrador. That 

is all tW tim we -worked in the Plovince of Quebec. On the b,-_sis of 

work days, -.LV of t1 party's work was done in t41.413:3c and 83% in Labrador. 

That is =pray-irately also the relation of respective areas. 


