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ABSTRACT

This report describes the geology, structure and mineral 

deposits of the Fredart-Whitemud lakes area, District of 

Kenora, Patricia Portion. The map-area covers approximately
x

2^0 square miles and is forty air miles east-southeast of Red 

Lake. Geological mapping at a scale of l inch to v mile was 

carried out in 1965, 1966 and 1967.

All bedrock in the map-area is of Precambrian age. 

The southern part of the area is underlain by an older 

assemblage of metasedirnentary rocks *nJ.

the northern portion is underlain by a younger assemblage of 

intercalated metavolcanics and metasediments.

\ Trie relationship, of the w^o-s*.clvmtyvfe to the overlying msJc.\ 
)

wv/Jasediments appears to be essentially transitional and 

conformable (Goodwin, 1967, p. 7)-

The principal components of the orfckv nutta-sediments are 

greywacke, siltstone and derived schists and gneisses, together 

with interbanded and mutually associated iron formation. 

^ - The younger assemblage of rocks in the area

"forms the southern end of the Uchi-Birch
 -

lakeo metavolcanic-metasedimentary belt and comprises felsic 

to mafic volcanic rocks and associated sedimentary rocks 

t. c "ether with derived schists.

Metadiorite and metagabbro form concordant to locally 

b sills and dikes and are intrusive into the
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metavolcanic-metasedimentary belt but are cut by granitic 

rocks. A 2 mile long composite stock of metasyenodiorite and 

netapyroxenite was noted ^ miles northeast of Feaver Lake.

The felsic intrusive rocks are found as large masses, 

separating and intruding the metasedimentary belt and the 

rnetavolcanic-inetasedimentary belt in the area.

A few diabase dikes were observed, cutting the granitic 

rocks, southeast of Feaver Lake.

Pleistocene deposits consists of sand, gravel, varved 

clay and boulders.

There is weak evidence that the metavolcanic-metasedinentary 

belt has been folded about a northeast -trending

axis. The prominent east -wes t trending Lake 3t. AFault 

Zone passes through the southern half of the map -area.

Between 1951 and 1972, twenty-five mining companies 

were active in the map -area and have put down over a hundred 

thousand (100,000) feet of diamond drilling. Two significant 

deposits have been outlined and they both lie on the property 

of Copper-Lode Mines Limited. These two deposits, combined, 

are estimated to contain 3^1,010 tons of ore having an average 

grade of 1.65 percent copper, 2.27 percent zinc and 1.0^ oz 

p-^r ton silver (Northern Miner, Feb. 25, 1971).
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)

Key map showing location of Fredart-Whitemud Lakes 
map-area. Scale: l inch equals approximately 5 miles*
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GEOLOGY OF THE
- FREDART-WHITEMUD LAKES AREA

DISTRICT OF KENORA (PATRICIA PORTION)

By 
"^* K.G. Fenwick^

INTRODUCTION

The Fredart-Whitemud Lakes area was mapped by the author

- Tor the Ontario Division of Mines during the field seasons

of 19-35 5 1966 and 19o7 and lies in the Kenora District 

^ (Patricia Portion) of northwestern Ontario. The map-area

covers approximately 2^0 square miles and is bounded by 

^ north latitudes ^0^9* and 5lo01'3d" and west longitudes

92039 ! and 93oOH- ! 30 n . The area is forty air miles east-southeast 

of iieu Lake. Ontario (Key Hap).

Geological mapping v/as done by standard pace-and-coiapass 

^ traverses inland and canoe traverses along the shoreline, 

^ checked by reference to vertical aerial photographs. Traverses 

"\ vi thiii the me bs volcanic s and metasediraents were made 20 chains

ar.--.-u (1,320 feet) except where the geological complexities 

u- required nore detailed mapping and were 'in most places perpendicular

to :hf- strike of the rock formation. Traverses within the granitic 

..^~ roc.ko were run approximately 80 chains (l mile) apart.

Geological data was plotted on transparent acetate 

cvorl'-iy.? on aerial photographs (scale, l inch to i' mile) and 

^ l-.i..-r transferred to a cronaflex basemap prepared "by the

C--: - o.^rMph:!c Unit of the Ontario Division of Mines from naps of

 ;--- rarest Ile source s Inventor;/, Ontario Department of Lands

; -- ,: rr-rf-'-L't". The aerial photographs (scale, l inch to t mile)i '-
L.

    ' i 7 ' : fb-L-ained from the Ontario Division of Lands and. Forest?; 
i 
w. - - v::^-ltn.re Section, Timber Branch) and, in the general

Geologist, Ontario Division of Mines, Thunder Bay. Manuscript
  - approved for publication by the Chief Geologist 13 June 1973.
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Xiy interpretation of the area, were used in conjunction with 

Oli.l-GoC aeromagnetic maps Nos. 861G, 862G, 871G and 872G. 

Other aerial photographs having a scale of l inch to l mile, 

.~b"cained from the Department of Energy, Hine-- and Resources 

(riationai Air Photo Library), v/ere used in the interpretation 

o f r R gi ona l s t rue ture .

The geological maps, Nos. and (back pocket) 

aro on a scale of l inch to ^ mile and represent a compilation 

of all geological work done by the author, and which have 

b*-en published by the Ontario Division of Mines in 1966 

rind 1967 as preliminary geological maps Nos. P. 3^9? P 

, PAlOjPAll and PA12. (see Index Map).

.'y--H;is of Access; The northwestern corner of the map-area is 

.V: niles by access road (Highway 657) from the town of Ear 

;?alls. The central and northeastern parts can only be 

reached conveniently by float -equipped aircraft. The 

southern and eastern parts of the area are accessible by water 

from Ear Falls (Key Map).

i^kn oule d erne n t s : During the field work, able assistance was 

river- by the following university graduates and undergraduate

-;udents:, Barry Stutsky, Wayne Seller, Paul Royko and

O.an Brown in 196?; Barry 3tutsky, Gary Burns, Jorma Halonen,

 ' ii-ren Coleman, Chris Bird and lan Ferguson in 19665 C. R. Allen 

urici U.K. Van Hispen for two weeks in 1967- Barry Gtutsky, 

"o senior assistant In 1965 and 1966, was responsible for a 

considerable part of the field mapping.



-3-

Appreciation is extended to Mr. John Scott for his

assistance in the preparation of the microphotograph^.( ("v~

Thanks are extended to the members of the Ontario

t  department of Lands arid Forests and also members of Green 

airways Limited, at Red Lake, for their hospitality and 

co-operation and valuable information concerning the area. 

j Thanks are also due Phelps Dodge Corporation of Canada

linited, Hexdale Mines Limited and Copper-Lode Mines Limited
f.
*- for their co-operation in supplying information about the 

exploration x-fork they did in the area.

r. Previous Geological Work

t~ In l893j the first recorded geological observations in

j "^ rhe area were made by D.B. Dowling (1912)* His report 
i..V

i s accompanied by a geological map on the scale of l inch

L to 16 miles.

In 1902, A.W.G. Wilson (1912) and J.F.E. Wilson surveyed 

^~ some of the water routes between Lac Seul and Cat Lake, 

j ' including Bluffy Lake and the Wenasaga River.

In 1919, E.M. Burwash (1920) made a geological
;

!^, reconnaissance of the Wensaga River route, Bluffy Lake and

 Tiitemud Lake. His report is accompanied by a geological map 

^ ^i" -Jhitemud Lake on the scale of l inch to li miles. 

( - In 1922, E.L. Bruce (192^) did a reconnaissance of the

-ii'-j Lake area which included Snakeweed Lake, Woman River and 

\ -v -routlake Kiver.



Following the Red Lake gold rush in the early twenties, 

the Ontario Department of Mines began a more or less 

systematic mapping of the metasedirnentary-metavolcanic belts 

in the area. Among the first of these areas examined was 

the '/oman and Narrow Lakes area, which J.W. Greig (1927) 

napped in 1926* This area included Bluffy. Whitemud, 

Ben and onakeweed Lakes.

In 1935? the Papaonga area adjoining to the east was 

popped by W.I. Wright (1936).

To the northeast, the Uchi-Slate Lakes was mapped on a 

scale of l inch to i mile by J.D.. Bateman (1939).

In 1966, H. Shklanka (1970) mapped in detail the Bruce 

Lake area which is to the west of the map-area.

J.C. Pryslak mapped Knott township (Prelim. Map P.635) 

in 1970 and Mitchell township (Prelim. Hap P. 593) in 1969; 

t lie s e townships tie on to the north boundary of Belanger 

and Bowerman townships (Key Map)*

The Red Lake-Birch Lake sheet CFerguson et al., 1970) 

is a compilation of all geological information on the 

district and includes the map-area under discussion in this 

report.

^: .3 or. T a pi iv; The region is almost flat and from the air 

appears as a plain, (peneplain) whose monotony is only broken 

::v* loken and rivers. The mean elevation of the area is 

 inproximately 1,300 feet above sea-level. The above elevation 

'^ taken from the Lac oeul topographic Map 52K.
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Drainage' All lakes and rivers drain southwestward to the
w-

inglish River, the waters of which reach Hudson Bay by the

vay of Lake Winnipeg and the Nelson River.

The na.lor rivers in the area, the tfenasaga, Woman and. 

^ Troutlakoj are characterized by long flooded, sluggish 

stretches alternating with short lengths of rapids and 

s vi f t water.

^ NATURAL RESOURCES
 x

w i'^or^JilLs- Trees found in this region are spruce, poplar,

birch, pine and balm of gilead. In the sandy regions, open

"~ stands of jackpine are common. Tamarack and scrub alders

f \ j;row in the swamps and along creek banks. Raspberries, blueberries 

ri.'jd gooseberries grow well but are not well distributed,

|U being confined mainly to burned areas*
L ..

i w -?ioh and Game: The Bluffy Lake - Wenasaga River area is well

known to sportmeri. Moose, bear, and grouse are all to be found 

' ^ "ore and the hunting is generally regarded as being good. 

 -ccfisionally beaver, fox and otter are trapped during the

. . '- f i 'i' er months.
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•^ REGIONAL GEOLOGY

The Fredart-Whitemud lakes area lies within the 

central part of the Canadian Precambrian Shield; and within 

the ouperior (structural) Province and the Uchi (structural 

subprovince) belt (Goodwin, 1971, p- 162); and within a 

typical metamorphosed Archean volcanic-sedimentary area 

known as the Birch-Uchi greenstone belt (Pollock et al. ?

p. 299).

Goodwin (1968, p. 6) states that the east-trending 

Uchi subprovince is separated from the other volcanic-rich 

belts by intervening sedimentary-rich belts composed of 

rnetassdiments, schist, migmatite, paragneiss and granitic rocks.

3

D . -' -

- ' -. t!



GENERAL GEOLOGY

All bedrock in the map-area is of Precambrian age. 

L The southern part of the area is underlain by an older

assemblage of metasedimentary rocks of the Slate Lake 

J.1"" (i?yj). The northern portion is underlain by a younger 

; assemblage of intercalated metavolcanics and metasediments 

of the Uchi SCAUS . The relationship, of the

w appears to be essentially 

transitional and conformable (Goodwin, 1967 5 p. 7)*

l ir
The principal components of the Slate Lake sediments

i^- are greywacke and siltstone and derived schists and gneisses,

i together with interbanded and mutually associated iron
K 
^ formation.

J The younger assemblage of rocks in the area, 
jy

forias the southern end of the Uchi-Birch

i- lakes nietavolcanic-metasedimentary belt and comprises felsic

lo mafic volcanic rocks and associated sedimentary rocks 

'~ together with derived schists. 

( , Metadiorite and metagabbro form concordant to locally[y
ci::cordant sills and dikes and are intrusive into the 

[~ ".'wavolcanic-metasedimentary belt but are cut by granitic

recks. A 2 mile long composite stock of metasyenodiorite

'^ Ci:..; r.etapyroxenite v/as noted *fir miles northeast of Feaver Lake. 

l ' ' 'iie felsic intrusive rocks are found as large masses

: ---inking, separating and intruding the metasedimentary belt 

^~\ - '-^ ne t avolcanic -metasedimentary belt in the area.



A few diabase dikes were observed, cutting the 

granitic rocks, southeast of Feaver Lake.

Pleistocene deposits consists of sand, gravel., varved 

clay and boulders.

The accompaying table outlines the general sequence 

of formations in the area.



TABLE O? FORMATIONS

CENOZOIC 
RECEN

Lake, stream and swamp deposits

PLEISTOCENE
sand, gravel, clay, varved clay and boulder deposits

Unconformity
To LJPTTe.

iMA?IC INTRUSIVE ROCKS 
diabase dikes

Intrusive .C on t ac t

FELSIC INTRUSIVE ROCKS
Banded biotite trondhjemite gneiss, granodiorite, 
quartz diorite, trondhjemite, pegmatite and migmatite

Intrusive Contact

i-iAFIC AND ULTRAMAFIC INTRUSIVE ROCKS
Metadiorite, metagabbro, metasyenodiorite and 
metaperidotite

Intrusive Contact

k 3

METASEDIMENTS
Metagreywacke and metamorphic equivalents

FELSIC TO INTERMEDIATE METAVOLCANIC
Porphyritic (quartz) sericitic flows and tuffs, 
massive to foliated flows and tuffs. 
feldspar -quar t z porphyry, porphyritic (quartz) 
biotitic flows and tuffs*

MAFIC TO INTERMEDIATE METAVOLCANIC 3
Massive flows, foliated flows, pillow lava, 
coarse-grained flows or mafic intrusives, tuff 
and related sediments, agglomerate, iron formation,

Mainly Conformable

L METASEDIMENTS
Biotite-quartz-feldspar gneiss, greywacke, 
siltstone and metamorphic equivalents

s 
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R sequence of metasediment s

strike across the southern part of the map -area. It 

was named the Slate Lake series by Bateman (1939? P- *O.

This belt has been traced in width from the north 

shore of Ben Lake to the south shore of Whitemud Lake; and 

it has a measured northeast length of 19 miles across the 

map-area. It is intruded and tongued by the granitic rocks . 

The western extension has been traced to Bruce Lake and the

.^ eastern extension to the Papaonga-Otakakan lakes area
-J

(Ontario Geol. Map 2199)*

The most abundant and widespread rock making up the 

southern half of this belt is a biotite-quartz-feldspar gneiss 

(la). It is fine- to medium-grained, banded, well-foliated, 

and weathers from grey to light brown in colour. The weathered 

surface to the gneiss is rusty in some places apparently due 

to weathering of the biotite in the rock. The distinct dark 

and light banded appearance is due to the difference in 

biotite content in the layers and this probably reflects the 

original sedimentary stratification. The banding varies in 

thickness from very thin to l foot. Generally the thinner 

bands are biotite-rich and locally weather lower than the
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feldspar-quartz-rich bands. The distinct foliation which 

appears to be parallel or nearly parallel to the banding 

is due to the biotite which occurs predominantly as elongated 

flakes in parallel to subparallel alignment in a granoblastic

matrix of quartz and feldspar. The feldspar and quartz grains,
are also slightly elongated in the direction of foliation.

Microscopic examination of typical specimens has shown 

the rock to be made up essentially of: biotite, 10 - 25 percent; 

quartz, 25 - ^-0 percent; plagioclase (oligoclase), 25 - ^5 percent; 

magnetite, 1-3 percent. Accessory minerals include pyrite, 

apatite and zircon. Slight saussuritization of feldspar is 

common. The odd inclusion of quartz and biotite was noted in 

the feldspar. The biotite is reddish-brown, commonly has 

pleochroic halos around zircon and apatite crystals and alters 

slightly to chlorite and muscovite. The quartz grains show 

strong undulatory extinction. Knopf(1938, P ) states 

that undulatory extinction in quartz is caused by metamorphic 

deformation. This fact plus the granoblastic texture of the 

rock suggests that the metasediment has been completely 

recrystallized.

Garnet porphyroblasts were locally noted on the north 

and south shore of "Whitemud Lake and restricted to the narrow 

biotite-rich layers and occur as small subhedral to euhedral 

crystals up to 5 millimeters in diameter. Garnets may form up 

to 15 percent of the rock volume. These almandine garnets
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are deep-pink; contain numerous quartz and magnetite inclusions 

and show little or no evidence of rotation.

In the vicinity of Whitemud Lake, granitic rocks, 

medium-grained to pegmatitic, are present in the metasediment 

either as regular stringers parallel with the banding (lit-par-lit/ 

or as crosscutting dikes or nias'ses of irregular shape and size.

Along the north shore of Whitemud Lake, the metasediments 

are cut by numerous quartz veins that varies in width from 

*f inches to l foot and strike in the same direction as the 

foliation.

Along the western corner of Ogani Lake and also north of
s

the Vfenasagi River, andalusite-bearing me ta sedimentary rocks were 

observed. These rocks are medium-grained grey to brownish-grey 

on the fresh and weathered surface and contains the following 

assemblage: quartz * biotite * andalusite * white mica * 

chlorite - cordierite - garnet - plagioclase* The andalusite
t*

porphyroblasts are grey in color, vary from ill-defined knots 

or clusters to euhedral prisms that are nearly square in form 

and are up to l inch in size. The andalusite in thin section 

is colourless in plain light and exhibits a strongly developed 

poikiloblastic (sieve) structure. The inclusions are mainly
IK

quartz with minor biotite and white mica. These inclusions 

appear locally to be elongated and parallel. The andalusite, 

biotite and cordierite alter slightly to white mica and 

chlorite. Minor accessory minerals are magnetite and zircon.

The small tongue of metasediinents that trend northeast from 

Ogani Lake is the first sign of a metamorphic facies change,
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going north. Here, the feldspar is strongly saussuritized 

Nv- and the biotite is altered to chlorite, white mica and epidote.

The northern portion of this metasedimentary belt is
L-
( predominantly greywacke and siltstone. These rocks are 

l medium-to dark-grey on the weathered and fresh surfaces,

fine-grained, and rudely schistose. In the greywacke, the 

(^ matrix is composed dominantly of silt-size quartz, plagioclase,

biotite and white mica. Imbedded into this matrix are
h

*~ subrounded to subangular grains of quartz and sericitized 

p sodic plagioclase (up to 2.0 mm). Magnetite and apatite were
Lv

noted as accessory minerals. Host sandstone in which primary 

^- texture is preserved is feldspathic greywacke, as defined 

according to Pettijohn (1957).

Some metamorphism has occurred and the rocks are called 

metagreywacke and metasiltstone. The fact that the matrix 

grains, especially the biotite and white mica, embay and 

penetrates the clastic grains supports the interpretation of a 

metamorphic origin for the fine-grained matrix minerals 

(Condie, 1967, p. 2137).

Locally, staurolite-bearing greywacke and siltstone 

v;as noted and are usually confined to individual beds. 

These staurolites may form up to 10 percent of the rock volume. 

In outcrop, the presence of staurolite is readily indentifiable 

by standing out in relief on the weathered surface. One 

sample taken northvrest of Ogani Lake showed a well-formed
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cruciform twin. These crystals are small with a maximum size

Microscopic examination showed the staurolite to 

contain numerous small, rounded to irregular-shaped inclusions 

of quartz (poikiloblastic structure) and to be golden yellow 

in plain light. Short prismatic and six-sided sections 

were noted (Plate l). In one thin section, there appeared to 

be a genetic relationship between the staurolite and small 

quartz stringers. The staurolite was noted adhering to these 

quartz stringers (Plate 2). In the same section, many of the 

staurolite porphyroblast s were completely altered to a mat 

of white mica, chlorite and minor biotite.

Recrystallization has destroyed original textures in 

most of the greywackes. The development of staurolite in 

some of the rocks denotes more aluminous varieties.

Relict bedding is very thin (1/8 to i inches).
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- ft sequence of rocks trends 

northeasterly across the northern part of the map-area 

and forms the Birch-Uchi lakes inetavolcanic-metasedimentary 

belt. Fredart Lake and Gerry Lake lies at the south end of

x^ this belt. This Birch-Uchi greenstone belt has been called 

a typical metamorphosed Archean volcanic-sedimentary area

*"~ by Pollock et al. (1972, p. 299). These rocks were named 

the Uchi Series by Bateman (1939? P- **).

^ The Uchi S"fcots IU& ^defined by Goodwin (1967, p. 10) as 

^ the predominantly volcanic rock assemblage of the Birch-Uchi
., .*.

lakes area of Ontario which overlies to the north and west 

w1 the ulate Lake sediments and is itself intruded by younger 

predominantly granitic rocks.

Goodwin (1967, p. 6) also states:

"The younger, predominantly volcanic assemblage, called
V the Uchi Series, that underlies the main part of the

Birch-Uchi lakes area, comprises acid to basic volcanic rocks 
and associated sedimentary rocks together with derived schist.

^ Detailed stratigraphic studies reveal that volcanic and
sedimentary components are arranged in superimposed sequences 
or cycles. Each cycle displays a progression from basic

^ volcanic rocks below to acid volcanic rocks above;
^ sedimentary rocks, mainly conglomerate, breccia, greywacke,

tuff, arkose, impure quartzite and minor banded iron formation, 
are preferantially associated with the upper predominantly acid

~ to intermediate phases of the volcanic cycles."
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There appears to be one complete volcanic-sedimentary 

cycle in the belt in the map-area. The mafic to intermediate 

inetavolcanic are on the north and southeast side of the 

belt with the felsic to intermediate metavolcanics and 

metasediments in the centre area. Each formation will be 

described separately.

O
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b
x

MAFIC TO INTERMEDIATE i'IE T AVO LG AKI C S

Mafic to intermediate metavolcanic rocks of the Uchi
k-
* Group include massive lava, porphyritic lava, pillowed lava,

* medium-grained to coarse-grained flows or intrusives,

agglomerate and tuffs, amphibolite (both massive and schistose)

\\s and their derived metamorphic equivalents. They are associated 

with minor quantities of interfloi* sedimentary rocks and

l"" felsic metavolcanics.

r The mafic to intermediate metavolcanics rocks are

found on the northwest side, (Gerry and Fredart lakes area),

j~w and on the southeast side (Ben Lake area), of the major fold axis

The lava flows are highly recrystallized and have been

[^** altered to a mat of amphibole (hornblende), reddish brown

r J biotite, chlorite, epidote, untwinned feldspar and quartz.
I V

magnetite and pyrite are present as accessory minerals.

*J They weather from dark green to black to light green. The

fresh surfaces are found to be similar in color. The typical 

metamorphosed mafic volcanic rock is fine- to medium-grained 

and ranges from massive to moderately schistose. Very few 

L flow contacts were recognized and, therefore, no information 

j  is available on flow thickness. In several places a

porphyritic lava is exposed. The white feldspathic phenocrysts 

are up to 2T cm in size and makes up to 10 percent of the 

rock volume. The plagioclase phenocrysts are euhedral 

and strongly saussuritized.
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\J A well-exposed outcrop of agglomerate is found along 

the hydro line just west of the north end of Gerry Lake. 

This unit is found as a narrow band 15 feet thick and 

intercalated with amphibolite. It consists of fine-grained, 

light -coloured, subrounded to subangular rhyolitic fragments 

in a fine- to medium-grained dark green mafic matrix (Plate 1). 

The fragments are elongated, parallel to the regional foliation 

and are composed of equal amounts of quartz and plagioclase 

with minor hornblende. The matrix is composed of hornblende, 

biotite, chlorite and quartz. The diameter of the fragments 

average about 8 inches but range from as little as l inch 

to as much as 12 inches. These fragments weather white and 

may account for as much as 50 percent of the rock volume.

Pillow structures are rare and are only identified in 

one locality which is the small island in the southwest bay 

of Fredart Lake. These pillows have been structurally deformed 

in the general foliation direction and are too distorted to be 

of use in top determination.

Disseminated pyrite is present throughout much of the 

mafic to intermediate metavolcanic formation. Veins, lenses 

and stringers of quartz are common in these metavolcanic s.

omall lenses and fracture planes coated with recrystallized 

carbonate were common.

Coarse- to medium to fine-grained, massive to schistose

s***\



*~j metadiorite exist throughout the belt and are intimately

associated with the metavolcanics. In one or tv/o places, it

has been possible to recognize a gradation in texture from 

^ the coarse-grained metadiorite to the fine-grained mafic lava or

medium-grained amphibolite. In these cases, the rocks probably 

V represent relatively coarse-grained interior portion of 

f, thick lava flows* Elsewhere metadiorite occurs as sills, and

irregular bodies with their long dimensions, parallel to the 

w regional northeast-trending foliation. These mafic intrusives

are probably associated with the same igneous activity that 

"r gave rise to the extrusive rocks* Later shearing has locally

rendered the rocks highly schistose.

These rocks are dark green to green on fresh surface 

l . and weathers to a rough splecked white and green "dioritic"

appearance. In thin section, variable amounts of hornblende, 

!T~ saussuritized plagioclase and epidote are the major constituents.

Quartz, magnetite, biotite and leucoxene are usually in minor

amounts.

It is very difficult to distinguish between the

coarse-grained flows and mafic intrusions in the field.

Chlorite-aiaphibole-carbonate schist, amphibole-carbonate

schist and amphibole schist have been derived by regional and

dynamic metamorphism of the mafic to intermediate volcanics.

These rocks are very soft, weathers light green to dark green

to brown arid locally have been drag folded. These rocks are

\r
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D very prominent along the east shore of Gerry Lake and the 

northeast arm of Fredart Lake. They are found in the areas of 

intense shearing and the schistosity has obliterated the 

primary volcanic features.

Amphibolite and amphibolite schist are found, within 

the mafic metavolcanic formation and also intercalated with the 

felsic tuffs on tf3 :r and "C 11 lakes. This amphibolite is a 

dark-grey to dark-green to black, fine- to medium-grained, 

strongly foliated rock. There is a pronounced foliation due to 

the subparallel alignment and also fibrous orientation of the 

amphibole crystals. Microscopic examination shows that layers 

rich in hornblende, chlorite, and/or biotite alternate with

layers rich in plagioclase and quartz. Magnetite, epidote,
f*\
\J carbonate and sphene are in minor amounts. Garnet porphyroblasts

were locally noted.

Thin-layered felsic metatuff are noted intercalated 

with the amphibolite in the vicinity of Gerry and Fredart lakes.

Narrow bands' of iron formation are found as interflow 

sediments within the mafic metavolcanic unit.

O
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Plate 1: Agglomerate outcropping along the hydro line, 
west of the north end of Gerry Lake. Felsic 
volcanic fragments are found in a mafic matrix.

Plate IB: Felsic metavolcanics, on the east shore of Lake "B" 
shov/ing v/ell-developed planar schistosity and 
breaking into thin slabs or plates.
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:~Y FEL6IC TO INTERMEDIATE METAVOLCAHIC3  !

The felsic rocks, between Lake "C" and Fly Lake and 

trending south and southwest in the map-area and north out 

of the map-area, have been called a granite porphyry by
MM

Greig (1927, p. 100); a older granite 'by Bruce (1928, p. 16);

a combination of older granite porphyry, mylonite and granophyre w

by Bateman (1939* p- 15)* oince the discovery of the South
*w^

Bay Mines Limited 1 s zinc-copper-silver deposit at Confederation

Lake, these rocks have received closer inspection by

Pryslak (1970), Sopuck (1971) and Pollock (1972) and it is

now believed that these rocks are mainly felsic to intermediate w

metavolcanics. Four major rock types were recognized in the

map-area and they are, in order of relative abundance: "**

3 . 
porphyritic (quartz) sericitic flows and/or tuffs,  w
massive to foliated flows and/or tuffs, feldspar-quartz

porphyry and porphyritic (quartz) biotitic flows and/or tuffs.  

These felsic metavolcanics are distinguished from

the mafic metavolcanics by the low color index, the bluish "** 

quartz "eyes" and the common occurrence of white mica.

The porphyritic (quartz) sericitic metavolcanics

are fine-grained, well-foliated and schistose. On fresh surfaces,   

they are white, pale-green, pale-grey to grey, or rarely black. 

They commonly weather pale-grey to grey. An orange-brown "**

limonitic stain is common on the weathered foliation planes. x-*
The matrix is extremely fine-grained and consist of quartz,
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plagioclase and minor potassium feldspar. Sericite, secondary 

r chlorite and relicit biotite are common micaceous minerals. 

Secondary carbonate and epidote are present in many of these
rp- rocks but only locally in abundance. Chlorite and fine-grained 

white mica imparts a distinct foliation to the matrix.
V-

Bounded to subrounded quartz "eyes" (phenocrysts

r and netacrysts) l to 3 mm in size, having a bluish opalescencel*"

in places, are abundant. Woolverton (I960, p. 29) states

*~ that the blue opalescence in the quartz is due to countless

minute cracks and strains, and to innumerable liquid

i.. and gaseous inclusions, in some of which Brownian movement 

r of minute gas bubbles in liquid can be detected.

Two types of quartz "eyes 11 were noted. The first
5̂ type is single (one grain) non-recrystallized phenocryst

of quartz which commonly show "corroded 11 lobe texture.
l **"*
! ' Milne (196^, p* 10) states that this texture in porphyritic

quartz grains is common in acid volcanic rocks. These
V--*

phenocrysts have been fractured and strained. The second 

w type (metacrysts) of quartz "eyes" is completely recrystallized 

and is a mosaic of granoblastic quartz. The sericite is
MW

usually wrapped around the quartz "eyes".

i The total quartz content may exceed 50 percent with thei ^-^
quartz "eyes" constituting a maximum of 10 percent of the rock. 

!*  Plagioclase phenocrysts are locally present in amounts of less 

than 5 percent. The white mica (sericite) constitutes from
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l? to 50 percent of the rock volume depending on the degree 

of alteration of the feldspars.

oopuck (1971) P- 11) who studied these rocks states:

"Generally, the quartz-sericite schists have no 
recognizable relict features which might assist in deciphering 
the gensis of the rocks. The same applies to the massive 
units which occur near the nose of the fold in the 3W corner 
of the area. The presence of a few fine tuffaceous units and 
the texture arid composition of the rocks suggests that they 
are volcanic in origin.

The felsic tuffs closely resemble both the felsic 

flows and poorly bedded sericite-rich metagreywacke 

and as a result cannot be differentiated in highly foliated or 

schistose outcrop.

Felsic to intermediate foliated flows and/or tuffs 

are fine-grained and extremely schistose. They vary in 

color from grey to black on the weathered and fresh surfaces. 

It consists of a fine recrystallized mass of quartz and feldspar 

with more or less aligned white mica and chlorite in the area 

of Lake "A" and the transition zone in the Copper Lode "Main 

Group" property. Locally, highly crenulated laminated felsic 

metavolcanic rocks were noted in shear areas.

Some of the rock thought to be fine-grained felsic 

flows may be pyroclastic because it is difficult to distinguish 

the fragments where the rocks are poorly exposed and also because 

the fragments are very sparse in places and may have been altered 

to streaks or bands of chlorite and white mica by metamorphism.



In the vicinity of the south shore of Lake "B", 

foliated metavolcanics of intermediate composition is found 

intercalated with mafic tuff and lava. This laminated rock,
r

T shows quartz-rich laminae grading into thin schistose laminae 

l composed mostly of hornblende, relicit biotite, epidote,
r -

chlorite and carbonate. The mafics form between 10 to 20

w percent of the rock.
i

In many places, in the map-area, the felsic to 

IT intermediate metavolcanics have a well-developed planar

l schistosity and breaks into thin slabs or plates. A good'•^~
1 example of this is on the southeast shore of Lake "B" 

[w (Plate IB).
L. .

-x North of Lake "C" is a white, massive, fine-grained
1 i
lv.j felsic rock. In thin section, it has the appearance of a

r micropegmatite with irregular wormy penetration of quartz in
[ 

plagioclase. Minor potassium feldspar, biotite and chlorite 

jv. are noted. This rock has been mapped as a massive flow but

could be a shallow-seated, subvolcanic intrusive rock, that 

^ is comagmatic with the felsic volcanics.

The porphyritic (quartz) biotitic flows and/or
*"F*

[ - - tuffs are fine-grained, well-foliated and grey to blackish 

^ grey on the weathered and fresh surfaces. These rocks are

similar to the sericitic-rich felsic metavolcanics except for 

'~~ having biotite as the most abundant micaceous mineral. They

have been noted grading into well-sheared porphyritic
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quartz-sericite schists. The two types of bluish quartz "eyes" 

are noted (see writeup on porphyritic sericitic raetavolcanics) 

and are up to ^f mm in size. Some of the quartz "eyes" are 

elongated in the general foliation direction. Biotite-rich 

bands alterate with quartz-plagioclase-rich bands. The 

biotite can form up to 20 percent of the rock. Potassium 

feldspar is normally sporadic, but in one section, it was 

found in a-biotite-potassium feldspar-rich band. Magnetite, 

pyrite and zircon are present as accessory minerals. Secondary 

epidote, chlorite, sericite and carbonate were noted.

On the south shore of the small pond, south of 

Lake "C", reddish almandine garnets are present as ill-defined 

porphyroblasts up to 2 cm in size. These porphyroblasts are 

elongated in the general foliation direction. Garnet-rich 

bands up to 3 inches wide were noted.

iSopuck (1971? p* li) who studied these rocks in detail 

states:

"The biotitic felsic metavolcanic rocks in the 
central part of the area have been metamorphosed to 
quartz-biotite-plagioclase schists. Although texture, 
composition, and a few relict structures suggests that these 
rocks are volcanic in origin, the ratio of lava to pyroclastic 
material is undiscernable".

Quartz-feldspar porphyry units have been noted, trending 

southwest from the south shore of Horseshoe Lake; trending 

east-west from Peaver Lake to Lake "A"; trending southwest 

through the northeast end of Lake "B".

O
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j-y The unit at Horseshoe Lake has been described in great 

, detail by oopuck .(1971, p. 9 6 10).

' "The porphyritic sericitic pyroclastic unit is well
exposed in the study area. This rock type is volcanic in 

L, origin and is interpreted as an ash flow or ignimbrite 
l (Cooke, 1966). In places this unit is 200 feet thick.

Texturally, relict phenocrysts of quartz and
f plagioclase feldspar are set in an aphanitic granoblastic 
j groundmass of quartz, plagioclase, and very minor potassium

feldspar. Plagioclase phenocrysts An-a - Ann are subhedral to 
euhedral and up to 5 mm in length. Rounded quartz phenocyrsts

-~ are 3 - ^ ram in diameter. Sericite imparts a schistose 
appearance to the rock.

The rocks of the porphyritic pyroclastic unit are
^ very siliceous and probably approach rhyolite in composition, 

The total quartz content is about MD^ with quartz phenocrysts 
comprising about 20^ of this total. The content of plagioclase

f; phenocrysts varies randomly from 15^ to **0^. The potassium
 ^ feldspar content is difficult to determine accurately but 

staining tests confirm at least 1^. Sericite, which may
r account for most of the original potassium feldspar, constitutes
p  about 10^ of the total rock.
L;^ The porphyritic pyroclastic unit contains numerous 
j ignimbritic structures. Pyroclastic fragments are present

L in the form of wispy discontinuous mafic lenses composed in
L part of a dark chloritic mineral. Subhedral plagioclase

phenocrysts are present in the chloritic lenses. Also contained
r in the pyroclastic unit are fine-grained siliceous fragments
'"~ which weather lighter in color than the surrounding matrix

and which average about 6 inches long. The long and intermediate 
axes of both types of fragments are parallel to the regional

j^~ foliation. The chloritic and siliceous fragments constitute about
^ 5/0 of the pyroclastic unit.

Slight compositional differences in the pyroclastic
^ unit result in indistinct outlines of possible angular pyroclastic
L fragments. Metamorphism and possible welding of the unit at 

the time of deposition has masked the fragmental appearance
! to some degree.
[*"" The indistinct fragment outlines and the random

nature of the plagioclase phenocryst content within the unit 
suggests an ignimbritic origin for the porphyry. Cooke (1966)

j" ' describes similar structures referred to as 'discoids 1 in recent
L~ igniorites in the Great Basin region of North America. He

believes these structures to be fragments and compaction structures
'w-' which have undergone deuteric alteration."
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The matrix of the quartz-feldspar porphyry varies

in color from grey to pale grey to blackish grey. The  w'

plagioclase phenocrysts are white in color near Lake "C"

and pinkish white at "A" and "B" lakes. These feldspar  .

phenocrysts are extremely altered. A few potassium feldspar
"x*

phenocrysts were detected in one section. Both types of 

quartz "eyes" were noted and have a bluish tint.

Kelicit biotite, magnetite, pyrite, chalcopyrite and 

tourmaline are present as accessory minerals. Secondary chlorite, ~* 

epidote and carbonate were noted.
o*X

Disseminated chalcopyrite and malachite was noted

in shear zones in the tuffs and quartz-feldspar porphyry in the ^ 

region of Lake "A.

Stratigraphically, this formation lies between and is 

believed to be transitional to the older mafic metavolcanic 

rocks and subsequent laetasedimentary rocks to the southwest.
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j-~^' METASEDIMENT3

The metasediments in the northern belt have been
P-

metamorphosed to the hornblende hornfels facies. As a result,

w the rocks have been completely recrystallized and all primary
i.

textures have been obliterated. The original rock was

p- probably a greywacke. Five mineralogical combinations have been 

,, recognized in thin section.
w

1. Quartz+cordierite+staurolite+anthophyllite+biotitet
i chlorite+magnetite

2. Quartz+cordierite+anthophylliteichloriteibiotitel 
 garnet+magnetite

3- Quartz+cordierite+andalusite+biotite+chloritej;
ri sillimanite   staurolite+magnetite
;w ^. Quartz+cordierite+biotite+chlorite+white mica

5* Quartz+cordierite+white mica+chlorite+biotite

w v Minor constituents are sphene, apatite, zircon, epidote 

^ and plagioclase.

The matrix which is quartz, biotite and/or white mica in

r these rocks is fine- to medium-grained and varies in color* '
from dark grey to pink. This matrix is granoblastic in texture. 

;V- Anthophyllite, staurolite, andalusite, sillimanite, cordierite,

garnet and biotite occur as porphyroblasts.

Anthophyllite in thin section is typically as elongated 

i prismatic euhedral to subhedral crystals that are bladed to
tow

L fibrous (Plate 2). In cross section it is four-sided

w. (diamond-shaped.) and shows typical amphibole cleavage. In

plain light, pleochroism is from greenish yellow to greenish
r
L w blue. It alters to chlorite and epidote. The ends of the
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Plate 2

t *.

Anthophyllite in a staurolite-anthophyllite-biotite 
-cordierite-quartz metasediment.

r .

Plate 3: Anthophyllite in hand sample
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*\ blades are shredded in places. The anthophyllite is5*'

poikiloblastic and contains inclusions of quartz, biotite,

~ magnetite and staurolite.

In hand specimens, the anthophyllite appears as black 

~ prismatic crystals and occurs in subparallel to radiating 

arrangements up to 1~k cm in length (Plate 3).*-'

The staurolite was found as dark brown to red, subhedral 

*to anhedral porphyroblasts up to 2 cm in size. They may 

form up to 15 percent of the rock volume. In thin section,

* the staurolite is extremely poikiloblastic (Plate U) with 

subrounded to subangular inclusions of quartz. It alters 

to chlorite along fractures.

w Andalusite occurs as pinkish white, euhedral (prisms) 

J to ill-defined porphyroblasts up to l cm in size. They are 

~ extremely poikiloblastic with inclusions of quartz, biotite 

and cordierite (Plate 5)*
M*'

Sillimanite was not noted in outcrop and was found

* in only one section as slender prisms and needles. It 

alters to chlorite and biotite.

Minor small reddish garnets (2 mm) were noted in one 

section.
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o
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Plate

-i 1 . *^ -* r -T- ."^ j —-4 i- ^, j . ^ " J ^1 rv^ari-*^. ̂. -' '.vyT^s^^Psr^.--^^^^^'.-^-^ ̂ .\^* ̂w-'.
:- ^^^^m^^ai^*^i^i^i----^'^ , ^ ,.

Poikiloblastic staurolite with subrounded to 
subangular inclusions of quartz*

Plate 5 - Poikiloblastic andalusite with inclusions of 
quartz, biotite and cordierite.
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l -~* The mineral cordierite rarely occurs as individuals

v- of sufficient size to be easily recognized in hand specimen.

i Also, it does not have the bluish colour that makes it so

j*" promiment in the Manitouwadge area (Pye, 1957* P- 28). The

^ only characteristic , that was notable, is that in places it
ly

weathers to a light brown or tan colour.

w In thin section, the cordierite occurs as subhedral 
i ..

(prismatic) to ill-defined porphyroblasts in a fine-to
[^l medium-grained matrix of mica and quartz and also as small

P anhedral grains intimately intergrowth with quartz. Thel v^
porphyroblasts are extremely poikiloblastic with subrounded 

*~ to subangular quartz as the main inclusion (Plate 6). Minor

) inclusions are biotite, chlorite, apatite, staurolite and 
v 
L zircon. The quartz inclusions are normally in parallel

j alignment with the general foliation of the matrix. In places, 

1 the cordierite is distinguished from plagioclase and quartz by 

\'\~ their characteristic sector twinning, cleavage and the presence 

of yellow pleochroic halos around enclosed zircons and apatite. 

j There is a common tendency for the cordierite to be replaced

l at the edges of individual grains and along fractures by"L*

white cica and chlorite. Reddish brown biotite and white mica 

[w. occur as minute flakes in the granoblastic matrix, and occasionally

as porphyroblasts or as oval polycrystalline knots. Thei '
! *  *
l biotite porphyroblasts shows sieve texture and generally 

grow cross the matrix f s foliation.

O



. /-sr*r-5^ "v ."-..

Plate 6 : Poikiloblastic cordierite v/ith aligned quartz 
inclusions and characteristic sector twinning. .j

J
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1*"**'

The distinct foliation is due to the subparallel to 

[^ parallel alignment of biotite, white, mica, chlorite,

anthophyllite, and in places staurolite. This banding represents 

["^ original bedding. .
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MAFIC AND ULTRAMAFIC INTRUSIVE ROCKS

The mafic and ultramafic intrusive rocks in the 

map-area are broken down into four rock types, which in order 

of relative abundance are: raetadiorite, netagabbro, 

metasyenodiorite and nietaperidotite-.

The metadiorite and metagabbro form concordant to locally 

discordant sills and dikes and are intrusive into the 

metavolcanic-metasedimentary belts but are cut by granitic rocks.

The largest body (sill ?) of mafic intrusive rock in 

the area extends along the southeastern boundary of the Fredart 

Lake raetavolcanic-metasedimentary belt. It is quite irregular, 

discontinuous and can be traced in the map-area for more than 

l? miles and ranges from 300 to 6,500 feet wide. Pryslak 

(1970, Prelim. Map P.593) extends this mafic body another ^ miles 

northeast into Mitchell township. Metadiorite is the most abundant 

rock type in this body but locally a few gabbroic and also 

plagioclase-rich phases are noted. Typically, the metadiorite 

is a dark greenish, massive to faintly foliated, medium-grained 

rock and is composed of hornblende and pinkish white plagioclase 

that gives to the rock a characteristic mottled aspect in the 

hand specimen. A wide variation in grain size is present in 

a given outcrop or adjacent outcrops. The rocks texturally 

resemble the fine- to medium-grained interior of thick mafic 

flows except are fresher-looking in appearance. In thin section,

^^L^U!^;^^
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aPProxima "te composition of the metadiorite is hornblende, 

53 percent; plagioclase (oligoclase-andesine), ^0 percent;

- quartz, 6 percent; iron-titanium oxide and leucoxene, 2 percent. 

Conanon accessory minerals and alteration products are biotite, 

chlorite, pyrite, white mica, and apatite* The plagioclase 

is moderately saussuritized.
v 

About 10 small dike-like and lens-like bodies of raetadiorite 

are randomly distributed in the metavolcamcs, metasediment s 

and granites.

Along the north shore of Ben Lake, a body of metagabbro and 

metadiorite is exposed. It extends to the northeast (see Bateman, 

1939j Map No. ^8g). All the plagioclase seen is severely altered 

and makes the breakdown into gabbro or diorite difficult. Most

J of the rock contains disseminated magnetite which accounts for
-

the magnetic high (see north of Ben Lake on the Aeromagnetic map

Bluffy Lake 871G). The odd blue quartz eye was noted on the
*'

weathered surface of the rock.

- A composite, mafic stock striking east-west and occupying 

an area 2 miles long and i mile wide, is approximately Vi- miles
T*"

northeast of Feaver Lake. Two major rock types are found in 

association in this stock and are, in order of abundance,
mail

metasyenodiorite (Sb) and metapyroxeriite (Sc.).

- The metasyenodiorite is typically a massivejmedium-to

coarse-grained rock, and composed mainly of hornblende, 

. saussuritized plagioclase (oligoclase), biotite with minor quartz
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and microcline. Corcraon accessories are sphene and magnetite.
O The hornblende is partly altered to biotite, epidote, carbonate 

and sphene. Kyremekite lobes are noted alone plagioclase grains 

adjoining microcline grains. The metasyenodiorite is light grey 

with clusters of black hornblende on the weathered surface. It 

grades gradationally within an given outcrop into the metapyroxenite.

The metapyroxenite varies from grey to black to brown on 

weathered surfaces and is massive and medium-grained. Examined 

in thin section, the metapyroxenite is seen to consist of nainly 

pyroxene, hornblende, olivine ( 5 to 20 percent) and biotite. 

The pyroxene is highly altered to hornblende, carbonate, 

biotite, sericite and chlorite. Brown biotite fills the spaces 

between individual olivine and pyroxene grains. The olivine

3 alters in places to serpentine and iddingsite and is seamed '

by cracks filled with fine-grained magnetite. The rock contains 

enough magnetite to deflect a small magnet. The absence of 

feldspar serves to distinguish the metapyroxenite from the 

metasyenodiorite.

The age relationship between the surrounding granitic rocks 

and this mafic stock is not clear although small pegmatitic 

dikes were noted cutting the mafic rocks.

"*vyjjr
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FELSIC ' INTRUSIVE ROCKS

The felsic intrusive rocks are the most abundant rock 

type in the Fredart-Whitemud lakes area. They are found 

as large masses flanking, separating and intruding the 

metavolcanic-metasedimentary belts in the area.

Three major groups of spatially and compositionally 

distinct felsic batholithic bodies are found and extend into

adjacent areas. These plutons are described separately.. *

Bluffy Lake Pluton

The granitic rocks south of Whitemud Lake and surrounding 

Bluffy Lake form a pluton that has been termed, by the writer, 

the Bluffy Lake Pluton. On the basis of available geological 

and geophysical data (see Davis et al. t 1967J ODM-G3C Geophysical 

Maps 860G, 861G, 8?OG, 871G, 880G, and 881G, I960) this batholith 

extends, from the east shore of Wenasaga Lake, easterly for 

approximately 39 miles and is about 7 miles wide. The northern 

margin of the Bluffy Lake Pluton is definitely intrusive into 

the raetasedimentary belts just north of Bluffy and Whitemud lakes.

Banded biotite trondhjemite gneiss is the most prominent 

granitic rock in this batholith. The rocks are medium-grained, 

medium- to light-grey to pink and well foliated. Locally, 

a massive variety is present. A porphyritic facies, with white, 

medium- to coarse-grained plagioclase phenocrysts occurs in places. 

In thin section, the typical biotite trondhjemite contains
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60 percent plagioclase (oligoclase), 30 percent quartz and 10 

percent biotite. Potassium feldspar is sporadic and in minor 

amounts. Magnetite, pyrite, muscovite, sphene and apatite are 

common accessory minerals* The rocks are relatively fresh 

except for slight sericitization of the plagioclase. In outcrop, 

'epidote was noted as a fracture filling. The biotite variety 

predominates but hornblende trondhjemite gneiss is locally 

important.

Small veins, stringers and sprays of milky quartz are 

common in the granitic rocks.

Foliation due to the alignment of biotite and to the 

concentration of biotite-rich bands is well developed near the 

boundary with the metasedimentary belts and is essentially 

conformable in strike and dip with the foliation in the adjoining 

biotite-quartz-feldspar gneiss. The banding in the biotite 

trondhjemite gneiss is often contorted.

Pegmatitic stringers, dikes and irregular-shaped bodies 

or "splashes" are abundant in this pluton. The pegmatite is 

typically a massive, coarse-grained, grey to pink rock made up 

of quartz and feldspar. Associated with the pegmatite, in 

places, are magnetite, garnet, apatite, tourmaline and large 

books (3 inches in size) of biotite and muscovite. A few dikes 

show distinct graphic intergrowths of quartz in feldspar.

These pegmatitic stringers are normally parallel to 

the foliation of the biotite trondhjemite gneiss and biotite 

-quartz-feldspar gneiss (metasediment) but also cuts across the
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foliation and layering structures in these rocks. These 

stringers vary in width from -k inch to 5 feet. Locally, a 

pegmatitic facies of the biotite trondhjemite is developed 

and has been noted as high ridges along the south shore of 

Whitemud Lake.

Migmatites are common along the metasedimentary-granitic 

rock contacts and are composed of highly altered remnants of 

pre-existing sedimentary rocks and amphibolites (volcanics?) 

mixed throughly with variable amounts of granitic material 

(biotite trondhjemite and/or pegmatite). Two types of 

migmatites occur: a breccia type, in which fragments of the 

older rocks are cemented by dikes and veins of granitic rocks;

) a banded type in which layers of the older material alternate 

with layers of granitic material (lit par lit structure)* 

In general, the fragments (inclusions)occur as conformable 

rafts elongated in the foliation direction of the biotite 

trondhjemite gneiss. Locally, the inclusions form subangular 

to irregular bodies in which their foliation is discordant 

to the general foliation in the biotite trondhjemite gneiss.

The granitic rock at the west end of the small lineament, 

south of Whitemud Lake, has feldspar porphyroblasts that gives 

it the appearance of an augen gneiss.

Bruce Lake Pluton

The granitic rocks that trend northeasterly south of 

Feaver Lake and north of Ben Lake has been called the Bruce Lake
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o** Pluton by Shklanka (1970, p. 9). He states:

"The western margin of a granitic batholith underlies 
the upper part of Bruce Lake. On the basis of available 
geophysical and geological information (see Davies and 
Pryslak 1967; O.D.M.-G.3.C., 1965) this batholith extends 
east-northeast for approximately 35 miles and is about 
^ miles wide."

The granitic rocks in the vicinity of Feaver, "D" and 

"A 11 lakes are predominantly hornblende-biotite granodiorite 

and quartz diorite* These rocks are medium-grained, equigranular 

and white to grey to pink on the weathered and fresh surfaces. 

Although mainly massive, locally, a weak foliation is present. 

Their principal constituents are; plagioclase (oligoclase-andesine), 

^5 to 52 percent; quartz, 10 to 18 percent; potash feldspar, 

10 to 15 percent; and 20 percent or more biotite and hornblende. 

'-.J Biotite is generally more abundant than the hornblende.

Accessory minerals include pyrite, sphene and apatite; secondary 

chlorite, biotite, sericite and epidote are present.

Fine-grained lenticular, angular and rounded biotite-hornblende 

rich clots or pods are abundant in these granitic rocks and 

vary in size from i- to 3 inches. These clots appear to be 

distj net inclusions rather than mineral segregation and may be 

sedimentary fragments for some show faint foliation (bedding ?).

A minor migmatitic marginal zone was noted.

Biotite granodiorite, with minor trondhjemite, are the 

most promient of the felsic igneous rocks, found east of Lake 

"A 11 in the Bruce Lake Pluton. The rocks are medium-grained,

O



 y' pink to grey, and massive to foliated. A porphyritic facies, 

with medium- to coarse-grained, glassy to bluish quartz
 x*-

phenocrysts, occurs in places. Their range in composition is: 

^ 20 to ^0 percent quartz; MD to 60 percent plagioclase; 5 to 20

percent potash feldspar; 5 to 15 percent biotite and chlorite; 

~ l to 3 percent hornblende; trace to minor amounts of muscovite,

epidote, magnetite, sphene, rutile, white mica and carbonate.
•*f*

Myrmekite is common along plagioclase grain boundaries andi
^ also where the plagioclase abuts on potash feldspar. The 

trondhjemite has less than 5 percent mafic minerals.

 ^ The rocks are partly recrystallized and are locally

granulated. Foliation (gneissosity) is due to a subparallel 

arrangement of the biotite and in places the quartz phenocrysts
y

^ (porphyroblasts ?). This foliation is generally parallel to the 

contact between these granitic rocks and the southern

~* metasedimentary belt and the northern metavolcanic-metasedimentary 

belt.

These granitic rocks have been cut by small pegmatite

^ dikes in the vicinity of "E" Lake. These dikes range in width 

from l to 6 inches.

Snakeweed Lake Area

Biotite trondhjemite and granodiorite are the most 

^ prominent of tho felsic igneous rocks in the Snakeweed 

Lake region. These rocks are medium-to fine-grained,



,J equigranular and are either white, grey or pink on weathered 

and fresh surfaces* Their principal constituents are: 

quartz, 30 to **0 percent; plagioclase, J+0 to ^5 percent; 

potash feldspar, l to 10 percent; and 10 percent or more 

of biotite and muscovite. Minor constituents include magnetite, 

pyrite, zircon, garnet, sphene and alteration products such 

as epidote, chlorite, hematite and white mica. The 

plagioclase is highly altered and mainly untwinned.

Although mainly massive, a distinct foliation is also 

common and is due to a subparallel arrangement of Hie biotite, 

and in such cases they are classified as foliated trondhjemite 

and granodiorite. The foliation is generally parallel to the

^ contact between these granitic rocks and the southern 

metavolcanic-metasediiaentary belt.

These granitic rocks have been cut by small mafic dikes 

which vary in width from two to eight feet.
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Diabase Dikes

A few diabase dikes were observed, cutting the granodiorite, 

in the area southeast of Feaver Lake. These dikes are 

similar in composition and have a distinctive texture due to 

the presence of lath-like crystals of feldspar. They range 

in width from a few inches to 30 feet and trend approximately 

east-west. The dikes are dark-coloured, fine- to medium-grained, 

and massive. It was observed to have chilled aphanitic margin 

where it is in contact with granitic rocks* The diabase 

is composed of plagioclase and pyroxene; the plagioclase is 

highly altered to sericite and epidote and the pyroxene to 

hornblende, chlorite, carbonate and hematite. Apatite was 

noted as an accessory mineral.



~ PLEISTOCENE

Direction of Ice Movement

Glacial striae indicate that the direction of ice 

movement was between 360*w and 380W. Striae was not common. 

Wenasaga, Bluffy and Slate lakes line up with the glacial 

direction and could be the result of a combination of 

glaciation and structural control. That is that the glacier 

was funneled along a structural trough.

Glacial fluting was noted in Bowerman township 

(Zoltai, 1965)*

The glacial striae, fluting and interlobate deposit 

indicate that the last glacier movement in this area was from

the northeast. Zoltai (1961, p. 6^) states that this movement
J originated in the Patricia region in late Wisconsin time.

For details on the regional setting the reader is referred to 

Elson (196?) and Zoltai (1961; 1965} 1967). 

Glacial Deposits

A thin mantle of Pleistocene deposits covers the
^ 

glaciated rock surface and is sparAe in the northern part of the

area where outcrop is abundantly exposed, but somewhat thicker 

in the southern half where rock is less numerous. The 

deposits include sand, gravel, clay and boulders*

A terminal moraine, which trends north-northwest, 

is found three miles west of the map-area. This moraine has 

been named the Lac Seul moraine (Shklanka, 1970, p. 13) and

O
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extends from the northwest of Trout Lake to north of 

Basket Lake, a distance of 150 miles (Zoltai, 1961, p. 69).

A sand and gravel ridge that has been modified by 

lake action, and trending northeast at approximately right 

angles to the Lac Geul terminal moraine, was noted north of 

Bluffy Lake and the V/enasaga Hiver. This ridge is twelve 

niles long and one mile wide in the map-area (Zoltai, 1965). 

Zoltai (1961, p. 70) describes this type of deposit as an 

interlobate deposit, having been formed by a large river 

flowing between lobes of the wasting glaciers.

Sand plains were noted one-quarter of a mile west of 

the large pond on the Papaonga River and southwest of Gerry 

Lake along the gravel road of Highway 657* Numerous sand 

and gravel pits are noted along this road. 

Littoral Feature

A raised shoreline is indicated just north of Feaver 

Lake (Zoltai, 1965). 

Glacio-Lacustrine Deposit

Varved clay was noted at the west end of the second 

largest island in Bluffy Lake. The varves are grey in 

color and consist mainly of clay. This deposit was well bedded 

and undisturbed.

RECENT

Recent sediments are swamp accumulations, river clay, 

silt ana sand, and beach sand and gravel. The north shore of 

V/hiteinud Lake and the south shore of Lake "B" are characterized 

by sandy and pebbly beaches.
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-v STRUCTURAL GEOLOGY 

Folding 

Major Folds

The internal structure of the Slate Lake metasedimentary 

Group is unknown within the map-area, but there is evidence 

to the northeast that this sedimentary assemblage appears 

to be essentially homoclinal with stratigraphic tops to the 

north and west. The relationship of sedimentary rocks to 

the overlying, predominantly volcanic assemblage 

appears to be essentially transitional and conformable 

(Goodwin, 1967? p* 7)* However, Bateman has interpreted 

locally divergent trends in Slate Lake sediments and the 

younger volcanic rocks respectively as evidence of an erosional 

^J unconformity (Bateman, 1939 5 p. 21).

The main direction of folding in the vofcan'*c assort foAp. e [j 

the map-area appears to be northeast, but due to the complete 

obliteration of primary structures in the metavolcanic and 

metasedimentary rocks by regional metamorphism, details of the 

fold pattern are, in general, obscure.

This northeast trending fold agrees with the regional 

interpretation. Sopuck (1971* p- 19) who did a detailed 

structural study of the area just north of the northwest 

corner of Bowerman township states that the geometry of the 

major fold is unknown except for the strike of the axial 

surface which is approximately northeast.



Goodwin (1967, p. **2) in a study of the volcanics in 

the northern half of the Uchi-Birch metavolcanic-metasedimentary 

"belt states:

"The general fold pattern of the area is synclinal. 
Briefly stated, the south part (Swain Lake-Woman Lake-Uchi 
Lake) contains a main, north-south trending syncline; thus, 
rock units lying to the east of this fold axis, near Uchi Lake, 
Lost Bay and Honeywell Lake, face mainly to the west; whereas 
rock units lying to the west of the axis, near North Bay of 
Confederation Lake and Woman Lake, face mainly to the east."

"To the east of this fold axis, numerous stratigraphic 
top determinations, both in lava flows and interbanded sediments, 
indicate that the rocks form part of a west-facing, monoclinal 
succession. This is.particularly well-documented in the 
vicinity of Uchi Lake and Lost Bay (see further Thomson 
1938, p. 72; Bateman 1939, pp. 20-21). Although fewer top 
determinations have been recorded to the north near Honeywell 
and Sundown lakes, available information indicates that these 
rocks form part of the same west-facing monoclinal succession. 
To the west of the main north-trending syncline delineated 
above, similar structural data, mainly at Woman and Washagomis 
lakes, indicates that the rock sequence forms a corresponding 
east-facing, monoclinal succession, (p. V})."

Pryslak (1970) who mapped Mitchell township which directly 

north of Bowerman township states:

"The metavolcanic-metasedimentary sequence of rocks 
has been isoclinally folded into a syncline. Due to the lack 
of top determinations, the position of the fold axis has only 
been approximately established. It trends north-northeast 
intersecting the Dent-Mitchell Township boundary about one mile 
west of its eastern limit."

Finally, Pollock (et al. ? 1972, p. 299) in describing 

the structural location of South Bay Mines Limited 1 s deposit 

states:

"The volcanic sequence which contains the Uchi 
deposit, forms part of the east limb of a north-trending 
syncline. The synclinal axis is considered to pass through 
Confederation Lake a short distance west of the mine(Pryslak, 
1969), but the exact location of this axis in the mine area is 
not known."
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The present author, with meagre evidence, would like 

to suggest that a major synclinal fold is present in the 

map-area. The approximate location of the fold axis is one 

mile north of Feaver Lake; it trends northeasterly from here 

and passes just west of the Copper-Lode "Main Group" deposit; 

it passes along the east shore of Lake "C" and just west of 

the .3elco Mining Corporation Limited 1 s deposit (Horseshoe Lake 

prospect). By placing the axis in this position, it would 

keep the Uchi deposit on the same stratigraphic horizon as the 

two deposits, just mentioned. The symmetry of the belt with the 

mafic metavolcanics on either side and the felsic nietavolcanics 

and metasediment s in the inner zone, is also suggestive of a 

large fold. Finally this location agrees with the regional^
interpretation

Dragfolds

Many dragfolds are noted in the lean iron formation 

in the Whitemud Lake area. Moore and Maynard in discussing 

complex folding of iron formations, suggest that crystallization 

of the silica-iron gel did not occur until the weight of 

overlying rocks pressed the water out, and accompanying heat 

caused the gel to crystallize; thus, before it was fully 

crystallized, the soft rock readily flowed and became highly 

contorted (V/oolverton, I960, p. 19). This type of soft-rock 

deformation does not help in deciphering structure.



Minor drag folds were noted in the metasediments 

and metavolcanics, having their axes subparallel to the northeast 

trending major fold axis and plunging northeast.

Small scale crenulations were noted in a few shear 

zones in the felsic metavolcanics. 

Lineaments, Faults ? Joints and Shear Zones

Many northeast and east-northeast trending lineaments 

were noted on aerial photographs of the area and are expressed 

topographically as straight shorelines and as linear valleys, 

rivers and swamps. These lineaments may represent faults, 

joints or shear zones.

A persistent east to east-northeast trending lineament 

has been traced (Davies et al.,1967) from Bruce Lake, through 

Whitemud Lake to the Papaonga River. This lineament has been 

called the Bruce Lake Fault by Shklanka (1970, p. 15) and he 

states that in proximity to this lineament near Bruce Lake,' 

the granitic rocks are sheared. Slickensides were found 

associated with this fault on the south shore of Whitemud 

Lake (see Lineation).

On a regional scale, this lineament has been called 

the Lake i^t. Joseph Fault Zone by Parkinson (1962, p* 92) 

and has been traced in an east-west direction by "Operation 

Overthrust" for a distance of over 250 miles. He states;

"In almost every case the fault zones are intimately 
associated with the volcanic or sedimentary belts, which 
either follow them or are disturbed or curtailed by them."
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A well developed parallel joint set was noted in the 

Snakeweed Lake area in the granitic rocks. This set strikes 

between W JOE and N70E and dips steeply to the northwest.

A minor fault set was noted in the map-area. It 

has right-hand displacement and the individual faults strike 

between N^5-75W and dip vertically. The displacement along 

the faults range from four inches to one foot.

Foliation 

Primary Structures

Owing to recrystallization all primary structures in the 

metasedimentary rocks have been completely obliterated.

Only one outcrop of pillow lava was noted and the 

pillow structures were too deformed to be of use as a top 

indicator. 

Schistosity

A marked schistosity is present in the metavolcanic 

and metasedimentary varieties. It is the result of regional 

metamorphism though well-developed also in the shear zones. 

In the felsic volcanic rocks in the central part of the 

Uchi-Birch belt, this parallelism of minerals is shown by 

quartz-sericite schists whereas in the mafic volcanic rocks 

this parallelism is shown by chlorite schist and amphibole 

-chlorite schist.
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The regional schistosity closely parallels the general 

strike of the major fold axis. It ranges from N^O to 80E, and 

the dip range from vertical to 70O northwest or southeast. 

The regional foliation is locally disturbed, near the contact 

with the granitic rocks, where the strike of the rock conforms 

to the strike of the contact of the intrusive rocks. 

Gneissosity

Gneissosity is best observed in the granitic rocks and is 

the result of contact metamorphic effects. The attitudes of 

gneissosity mainly follow the granitic-volcanic and the 

granitic-sedimentary contacts. Most of the dips are steep. In 

the northwest corner of the map-area, some distance from the 

granitic-volcanic contact, gneissosity is rare.l
- Lineation

Slickensides, a striated surface that results from friction

along a fault plane, was noted along the south shore of Whitemud
o

Lake. The slickensides plunge 30 at a bearing of N70E. These

slickensides are an indicator of the Bruce Lake fault.



ECOHOMIC GEOLOGY

Prior to the rush of prospectors to Red Lake in

1925. little was known of the present map-area. By

1926. the prospecting activity that had been focused 

on Red Lake was deflected in the direction of the 

Birch-Uchi lakes metavolcanic-metasedimentary belt* 

Fredart Lake and Gerry Lake lie at the south end of this 

belt. From 1929 to 1939, eight properties were developed 

in northern portion of the belt and their combined gold 

production exceeded 9 million dollars.

Up to the discovery of the copper-silver showing, 

southeast of Snakeweecl Lake, by Split Rock Mines Limited in 

1955) the primary interest in the area was gold. In 1956, 

^ Massberyl Lithium Company Limited and Quebec Labrador 

Development Company Limited did extensive work in the 

Papaonga River area for iron.

The discovery of zinc-silver-copper mineralization in 

1962 by H. Lundmark in the central portion of Belanger 

township, and the discovery of high grade zinc-silver-copper 

mineralization on the east shore of Confederation Lake in the 

late summer of 1968 by Selco Mining Corporation Limited lead 

to a major staking rush which resulted in at least 

reconnaissance exploration for base metals over most of the 

belt.

O



P R.A. Riley (1970, p. 21) in a discussion of the 

economic geology of the Confederation Lake area states:

"In the Woman-Confederation-Uchi lakes area, two 
stratigraphically concordant, anomalous zones are present. 
The easterly zone can be traced from the Copper-Lode 
deposit in central Belanger Township northeasterly through 
the Horeshoe Lake zinc-silver prospect and the South Bay 
Mines Limited property into Agnew Township where it is 
interrupted by the Okanse Lake Stock (See ODM Map 2175). 
The zone appears again on the north side of the stock 
trending towards Swain Lake but here it is considerably 
more intermittant. Along this trend are several zones of 
massive to stringy pyrite-pyrrhotite mineralization often 
with associated sphalerite, chalcopyrite, and minor galena. 
They appear to be localized along contacts between felsic 
pyroclastic units. The South Bay deposit which occurs along 
this trend is found in close association with an apparent 
subvolcanic intrusive of quartz-feIdspar porphyry.

The second anomalous zone trends parallel to the first 
from Gerry Lake in the south, northeast through the Rexdale 
deposit, and thence along the west shore of South Bay where 
it is cut off by an east northeasterly trending tongue of 
granitic rocks. On the north side of the granitic tongue 
the anomalous zone is difficult to trace geophysically but 
can be traced geologically to the narrows of Woman Lake. 
These anomalies result from concentrations of pyrite and 
pyrrhotite, minor to sigrificant amounts of chalcopyrite and 
locally, sphalerite. These sulphides occur as stringers and 
disseminations in metasediments, principally metagreywacke, 
and intermediate, in part reworked, tuffs which are associated 
with a narrow, intermittant cal-silicate-marble unit and a 
narrow chert-magnetite iron formation".

The major part of the exploration work done by companies 

in the area was concentrated along the two above-mentioned 

anomalous zones. In general, exploration consisted of 

airborne geophysics (EM and Mag) followed by ground geophysics 

(EM and Mag) followed by IP survey and where warranted 

diamond drilling; geological mapping and geochemistry was 

occasionally used.
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O

(Yorbwu Mints Limited Option)

Copper-Lod* Mint* Limited 

"Main Group"

Figure l : Sketch map of northwest corner of the map-area showing approximate outline and position of 

unpatented claims for which assessment work has been -filed with 

Ontario Division of Mines.

, i Claim in good standing os of April, 1972

•J ^

S* S?

•c 
A.
c
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Conwesl Exploration Limited—*

Copper- Lode Mines Limited 

"Rexdole Group"

Roxraork Mints Ltd 

(East Group)

Seico Mining Corporation Ltd. 
(Arrow Weit Group)

*—Phelps Dodge Corporation of Canada, Limited
(Zinc Metal Corporation Option)

Satellite Metal Minee Limited"'—.

L.

Figure 2 : Sketch map of Belanger township showing approximate outline and position of 
unparented claims for which assessmant work has been filed with 
Ontario Division of Mines.

- "i
j Claim in good standing as of April, 1972

Lapsed claim

I.: _____.
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Q

- (Haidman Option) 
Selco Mining Corporation Ltd. 

Ltd. l
Sslco Mining Carporanon
(Arrow West Group)

S*lco Mining Corporation Limited (Cull Option)

Hollinger Mines Limited-4. J. . 

2

Mining Corporation Ltd.

S
Sefco Mining Corporation Ltd 

{Kostynuk Option)

Rouyn Exploration Limited

Figure 3 : Scotch map of Bowerman township showing approximate outline and position of 

unpa-tented claim* for which assessment work has been filed with 
Ontario Division of Mines.

r " ~ "i
i j Claim in good standing as of April, 1972



-59-

Most of the properties described under "Descriptions of 

Properties, Deposits and Unclaimed Parcels of Explored Land" 

were worked after the author mapped the Fredart-Whitemud lakes 

area. For this reason, the reports in the assessment files are 

liberally quoted.

Table l shows the assessment work data on file with 

the Ontario Division of Mines, as of April, 1972.
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DESCRIPTIOKS OF PROPERTIES, DEPOSITS AND 

O UNCLAIMED PARCELS OF EXPLORED LAND

Armore Mines Limited (1)

In 1969 5 a block of 38 unpatented claims was held by 

Armore Mines Limited in the south-centre portion 

(Ben Lake Area) of Bowerman Township (Figure 3)* A 

geological survey was carried out on the land portion of the 

area and no evidence of any mineralization of economic 

significance was seen on the property. A electromagnetic 

survey (Ronka EM 16) was conducted in 1969 over the northern 

17 claims and in 1970 over the southwestern 12 claims of the 

^ block. A large number of northeast striking conductors were 

outlined. It was recommended that to effectively classify 

these conductors a Crone JEM and magnetometer surveys be 

carried out. In 1972, all but six claims had been dropped.

* Date in square brackets refers to date of last major 
work.

** Number in brackets refers to property number on maps 
in back pocket.
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Caravelle Mines Limited holds 278 contiguous claims

"~ in the area astride the Trout Lake River and between the 

i Big Palls in the south and the junction of Woman River and

Trout Lake River in the north. Only 23 claims of this 

f-- group are in north-western portion of the present author 1 s

map-area (Figure 1). 

i" In 1969, Questor Surveys Limited, on behalf of

Caravelle Mines Limited, flew 201* line miles of a combined

airborne (Mark V Input) electromagnetic and (Am-101 total 

v- field proton precession) magnetic survey. The survey was

flown at a mean terrain clearance of ^00 feet with flight 

;"~- lines spaced at 1/8 mile intervals* Seven groups of 

i anomalies were indicated of which only one was in the present
r

map-area* It is reported that it appears that the EM 

~ anomalies are associated and controlled by regional and local

structural conditions. 

"~ In 1970, 8 holes were drilled for a total of 2,9^ feet.

None were drilled in the Fredart-Whitemud lakes area.
r

~"~' ste

f. Cochenour Exploration Limited [196^ (3)

i In 1969, Cochenour Exploration Limited held 50

contiguous claims in the southeastern and northeastern portions

^ of Knott and Belanger townships respectively .(Figure 2).

Claims KRL 6^976 to 6^985 inclusive (10) were recorded under

i.)
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the name of David Hutton and the remaining claims, KRL 

6^936 to 6^975 inclusive ( lfO) were recorded under the name 

of John Durham. A geological survey of the claim group 

was carried out and traverses were run at J+OO foot intervals 

on a precut grid. No significance mineralisation was 

encountered on the property.

A horizontal loop electromagnetic survey was conducted 

under contract by Prospecting Geophysics Limited. No 

favorable anomalies were outlined. The claims were allowed 

to lapse.

Conwest Exploration Limited [197Q] 

In 1970, Conwest Exploration Limited held 50 claims 

(Figure 2) in the north-central portion of Belanger township 

and the southeastern portion of Knott township (claims tie 

onto the west side of the Cochenour Explorations Limited 

claims). A electromagnetic survey .(Ronka Mark IV horizontal 

loop) and a magnetometer survey (Sharpe MF - l fluxgate 

magnetometer) were carried out over the claims. The 

electromagnetic survey did not indicate any conductive bodies 

The magnetometer survey showed uniform readings throughout, 

indicating a uniform underlying rock formation that has been 

interpreted as being largely granite and granite gneisses. 

The claims were allowed to lapse.

ff.^^yf.f.f^,.^ -r,-,,,.?wr, •9rjrT7W*rw "s^(M*iiR|ijBv-
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 ^ Copper-Lode Mines Limited (5)

"Main Group"

As of April, 1972, Copper-Lode Mines Limited had

l - acquired a total of 251*- claims, called the "Main Group", 

j^ in the area, east and south of their "Hexdale Group"

(see Figures l 6 2), Below is a summary of the assessment

  files on this property.

On June 30th, 1962, H. Lundmark discovered the "B"

f or main sulphide showing on claim 5H13 in the southeast 

: portion of the now Copper-Lode Mines Limited "Main Group". 

He was prospecting at the time an interesting aeromagnetic

  anomaly south of Fredart Lake. The "C" or 2nd showing on 

' claim 51H5 was found on July 12th, 1962, while he was 

staking 20 claims in the area.

— In July of 1962, stripping and trenching and a

dip needle survey was preformed by Lundmark on the two

  showings. A detailed geological appraisal of the showings, 

and geological survey (map - 200 feet to the inch) on 

sixteen of the claims was carried out by D. Fogwill for

^ Falconbridge Nickel Mines Limited. In addition, in August 

of 1962, a reconnaissance electromagnetic survey was run

^ over the two showings using a Ronka unit at a separation 

of 200 feet (Salt, Sept. ifth, 1962). Salt ( p. 1) states 

that the showings prove to be good conductors and their

O
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probable length has been extended in one case 1,200 feet and 

the other, 500 feet.

In 196lt-, the ownership of the claims changed hands 

and the writeup below is from the prospectus of Copper-Lode 

Mines Limited, dated March 25th, 1969.

"Twenty of the said claims being numbers KRL-5110? 
to KRL-5-1121!- inclusive were acquired by agreement dated 
June 10th, 196U between the Company and James Ernest 
Ayrhart, Box 807, Campbellford, Ontario. The said J.E. 
Ayrhart assigned to the Company all his right, title and 
interest in and to the said claims which he acquired 
pursuant to agreement dated May 5th, 196V between himself 
and Harry Lundmark, 396 Ray Boulevard, Port Arthur, Ontario, 
for a total consideration of ^20,000.00 and 200,000 shares 
of the capital stock of the Company, ten per cent of which 
were issued as free shares and ninety per cent held in escrow, 
subject to the provisions more particularly set out under 
the heading "Escrowed Shares" (p. l)."

"Additional claims, six on either end of the original 
group, were staked and the enlarged group acquired by the 
present Company* Later, the property was enlarged by the 
acquistion of 22 claims for a total of 5^ claims, 18 of which 
were subsequently allowed to lapse (p. 2)"*

Holbrooke (196^, p. 5) describes the two showings in 

detail. Figure V is from Holbrooke's maps.

11 Two showings of sulphide mineralization have been found 
on the property and sketchily explored by very limited 
trenching and blasting. The showings are about 2,000 feet 
apart and lie close to the baseline. They are similar and 
consist of a band of nearly massive pyrrhotite with 
considerable sphalerite and chalcopyrite in coarse amphibolite 
near its contact with paragneiss interbeds in the volcanic 
belt. In addition to the massive sulphides both the bordering 
amphibolite and the sediments carry a scattered 
pyrrhotite-pyrite-chalcopyrite mineralization in blebs and 
streaks across the width of the trenching, at least 20 feet. 
The area around both showings has been tested by a 
reconnaissance electromagnetic survey.
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The "B" showing lies in the southern part of 
claim KKL-51113 approximately 60 feet south of station 
76+jOw on the baseline. It consists of an 8 to 9 foot 
width of nearly massive pyrrhotite plus sphalerite and 
chalcopyrite along the southern edge of a"coarse grained 
garnetiferous amphibolite at least 15 feet wide. The 
amphibolite and the massive mineralization strike N75OW 
and dip vertically. To the north of the massive band the 
amphibolite carries from 10^ to 20/2 of similar sulphides 
for an additional 6 or 7 feet to the limit of the trenching. 
To the south of the massive band the bordering quartz-biotite 
paragneiss carries 2/5 to 5/* disseminated pyrite and 
chalcopyrite across a width of 12 feet to its contact 
with amphibolitized volcanics farther south. The trenching 
is in no shape for sampling but samples of the massive 
sulphides returned 0.9^ copper and 3*96/2 zinc.

The "C" showing lies in the western part of claim 
KRL-51115 approximately 60 feet north of station 97+70W 
on the base line. It consists of a 3 to lf foot width of 
nearly massive pyrrhotite carrying considerable chalcopyrite 
and a little sphalerite along the northern edge of a coarse 
grained amphibolite approximately 10 feet wide which strikes 
N650tf and dips 30O north. To the south of the massive sulphide 
the amphibolite carries about 5/* sulphides for about 6 feet 
while to the north the bordering quartz biotite paragneiss 
is mineralized by from 3/* to IQ/o disseminated pyrite and 
chalcopyrite across a width of some 6 feet to the end of the 
trenching. The trenching is not in shape for sampling but 
a sample of the massive sulphides returned l.V^ copper and 
1.30JT zinc.

The reconnaissance electromagnetic survey of the area 
about the two showings yielded interesting results. A strong 
conductor included the "B" showing and extended. 1,300 feet on 
a N560 E trend, 500 feet to the northeast of the showing 
and 800 feet bo the southwest. A second strong conductor lies 
some 20 feet northwest of the "C" showing and extends 650 feet 
on a N600E trend roughly centred on the showing. It is to be 
noted that the bands of massive mineralization in the showings 
strike at an angle of approximately 70O to the trend of the 
conductors. This could indicate that the conductors composed 
of an echeloned series of massive sulphide lenses separated fl 
by lower grade mineralization in streaks and disseminations.
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-v In 196^- and 1965, Dominion Geophysics Limited carried 

out a ground vertical loop (Sharpe SE-300 electromagnetic 

survey over the original 36 claims for Copper-Lode Mines 

Limited. Four EM anomalies were located and they were 

explored by 65 drill holes for a total of 19,2^0.5 feet

- (Archibald, 1970, p. 5). These anomalies have been designated 

as the "B;1 "C", "D" and "E" zones. Filo (1966, p. 3) states:

'The mineralization in all zones, the "B", "C 11 , "D" and 
"E" consists of disseminations and massive stringers of 
pyrrhotite, pyrite and a little magnetite, accompanied by 
scattered patches and disseminations of chalcopyrite and 
sphalerite* It occurs in lenticular concentrations in widths 
of up to 30 feet or more and in the case of the "E" zone 
for a strike length of at least 800 feet.

The "B" zone, located at the common boundary of KRL- 
51113 and KRL-51112, lies along the northwestern contact 

" of the metadiorite. This zone has been tested by 28

3 diamond drill holes, Nos* l to 28 inclusive, totalling 5,279-7 
feet plus limited surface trenching, for a length of

- 1,200 feet and a maximum vertical depth of about 200 feet. 
The best intersection occurred in hole No* 3 which averaged 
1.68^ copper and 2.50# zinc over 20*5 feet. The remainder 
of the holes returned much lower values and it must be 
assumed at this time that this zone is of no immediate 
economic importance.

"" The "C" zone, located near the northwest corner of
claim No. KRL-51115, also lies along the northwest contact 
of the main metadiorite sill. Eleven drill holes, totalling 
1,350 feet tested this occurrence, holes No. C-l to C-11 
inclusive as well as surface trenching for a length of 700 
feet and a maximum vertical depth of lM-0 feet. The best 
intersection was in hole C-11 which returned values of 
.0.63/2 copper, 2.17^ zinc and traces of silver over 3*0 feet. 
The results indicate nothing of importance in the section of 
the zone tested.

-

The "D" zone running roughly northeast-southwest through 
the northwest corner of KRL-5111 and into claims No. KRL-51HO

- and KRL-51112, lies in sheared, micaceous sediments. This zone 
was tested by l*f drill holes, Nos. 29 to ^2 inclusive, totalling 
Lf,^80 feet for a length of 1,700 feet and to a maximum depth

--* of approximately 350 feet.
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The "E" zone, located astride the common boundarv of claim 
Nos. KRL-51109 and KHL-51110, has an approximate strike of 
northeast to southwest and is either vertical or dips steeply 
to the north and in the north-east extremity to the south. 
It was originally indicated in the electromagnetic survey 
and s-absequently tested in 22 holes, Nos* ^3 to 6^ inclusive. 
The total footage, exclusive of hole No. 62 which was not 
logged and whose location is uncertain, ran to 8)117 feet* 
Holes No. 53 5 55 and 57 were abandoned because of badly 
broken and sheared ground before the zone \*as reached. It 
has been traced by drilling for a strike length of 800 
feet and is still open to the west and possibly at depth.

These results show a consistency not found in the three 
previous zones and are of definite economic interest. They 
indicate an 800 foot long main lens of sulphide mineralization 
open to the southwest extending from 50 feet northeast of 
hole No. V6 to 50 feet southwest of hole No. 6V. Three of 
the holes (holes Nos. 60, 58 and 56), drilled from south to 
north undercutting holes from north to south, indicated a 
tendency of the zone to weaken with depth in the respective 
sections tested, while the one hole, hole No. 61 which undercut 
hole No. ^9 from north to south, turned up a significant 
increase of the zinc content with depth along the particular 
section tested. There remains a definite probability that the 
zone along section 58W dips at a more shallow angle than is 
indicated by the surface geology and this would account for the 
fact that hole No. 60 failed to intersect the zone. The 
average grade as indicated by the thirteen holes which cover 
this length is 0.83/0 copper, V.57^ zinc, and O.V7 ounces per 
ton silver across a true width of l^.V feet. For the length 
outlined in the drilling, 1,150 tons per vertical foot of 
sulphide mineralization are indicated having the above content 
of copper, zinc and silver."

In September of 1968, a combined airborne magnetic 

and electromagnetic survey covering a VO square mile area was 

flown by McPhar Geophysics Limited for Copper-Lode Mines 

Limited. See the write-up on Copper-Lode Mines Limited ~ j
^ l

"Rexdale Group" for more detailed data on this survey.
i

•]
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Below is a discussion of the results of the two EM 

anomalies that have been grouped into zones near Copper-Lode 

Mines Limited f s "E" zone (Sutherland et al . , 1968, p. 9) . 

Zones ^2 ft ^
N

Two, apparently isolated responses occur on either side 
of small lake near the south end of Lines 5** and 56. Zone 
32 correlates closely with a drilled sulphide zone that contains 
copper, zinc, and silver values. Although lake bottom sediments 
may be partly responsible for Zone 33, it is considered worthy 
of detailed examination."

In 1969, an induced polarization and resistivity survey 

was conducted by McPhar Geophysics Limited over Copper-Lode 

Mines Limited original 36 claims (see Figure 5 and Dwg. LPP

in assessment files)*

"All four zones were outlined by the induced polarization 
survey with a possible connection between the D and E zones, 
and a strongly conductive zone that did not reach surface 
south and parallel to the E zone.

A series of moderate strength anomalies were also 
located north-east of the E zone along strike with two very 
strong anomalies, one 1,000 feet north of the E zone with a 
deep seated source and the second, relatively shallow, 600 
feet north of the E zone extension close to the east boundary 
of the property. Four of the anomalies, totalling 5,000 feet 
in strike length, warrant exposure by surface trenching and 
diamond drilling."

In 1970, a complete review of all the diamond drilling 

on the "Main Group" property was undertaken. Below is the results 

of this review (Archibald, 1970,- p. 6)

"The zone designated E zone shows consistent values in 
zinc, coDper and silver (see Appendix C). The zone extends 
over a length of 1,000 feet but results are difficult to 
interpret which is probably due to the mineralization being in 
parallel and en-echelon lenses.
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'Drill intersections from the "E" zone, close enough 
to show continuity in mineralization have been incorporated 
into an estimate of grade and tonnage and conrouted on a 
series of cutoffs for zinc values. Twenty-seven drill holes 
were used in the calculations over a length of 1,000 feet and 
a vertical range of approximately 200 feet. From this 
compilation, the following figures have been tabulated.

Drill
Indicated
Tonnage Zn# Cu^ Ag, ozs.

7.39

if.80

if. 36

0.98

0.66

0.60

0.62

0.39

0.1+0

or 276,012 

or 338,257

The above tabulation was from drill hole intersections 
with a minimum five foot width. The mineralized zones were 
presumed to be vertical and a tonnage factor of 10 was used. 
Calculations for this "E" zone estimate are appended.

Chances are very good for additional tonnages of 
similar or better mineralization on strike, in parallel or 
to depth in this general area."

Archibald (1970, p. 6) concludes that the correlation 

of drill data suggests a series of en-echelon lenses in an 

acid fragmental host along a ma.lor shear zone.

In 1970, an additional 23 drill holes were completed 

in the area for a total of 11,578 feet.



-73-

~y Copper-Lode Mines Limited (6)

(Rexdale Group)

On June 30th., Copper-Lode Mines Limited obtained 

erie outright ownership of 5^ contiguous claims (Rexdale Group) 

that are found between Snakeweed and Fredart lakes (Figures 

l # 2). These claims will be referred to as the Rexdale 

Group throughout this report. Below is a summary of the 

assessment files on this area.

From 1955 to 1959, Split Rock Mines Limited and 

Queensland Explorations Limited carried out a limited amount 

of diamond drilling, surface and geophysical work on the 

western half of the now Rexdale Group (see writeups of 

"A Queensland Explorations Limited and Split Rock Mines Limited 

for details).

In 196^, Rexdale Mines Limited acquired a group of 60 

claims following a new discovery of chalcopyrite-bearing 

sulphide mineralization on claim KRL 53370. During the following 

field season, a considerable amount of trenching and stripping 

was done. G.L. Holbrooke (1961!-, p. 5) states: - *

The new discovery on the property lies in the north-central 
part of claim KRL 53370. It is exposed in one trench 20 feet 
long and consists of heavily sheared basic tuffs and interbedded 
iron formation carrying a strong sulphide mineralization across 
a width of at least 17 feet. The trend of the mineralization is 
N70E and the dip is very steeply to the southeast. The sulphides 
are largely pyrite and pyrrhotite containing a number of seams 
and lenses of disseminated heavy chalcopyrite up to 3 inches and 
more wide. Character samples of the chalcopyrite lenses returned
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rO- assays 10.60)4 copper with 1.05 ounces silver per ton and 6.5^/2 
copper and 0.90 ounces silver. Four chip samples taken across 
1.7 feet of the mineralization ^..n the trench returned copper 
values between 0.^-2^ and 0.62/^ with negligible quantities of 
silver. All samples showed only a trace of gold. Two of the 
old uplit Rock drill holes are within ^00 feet of the new 
discovery but it is doubtful if either have intersected the 
mineralization. This showing definitely warrants further 
exploration by diamond drilling and geophysical work.

Split Hock Mines Limited drilled five holes across a 
sulphide zone trending N65*2 in the southeast corner of^claim 
KRL* 530M4. - n general the results averaged about 0.50^ copper 
with low gold find silver values across 13 feet but hole No. 3 
returned one 2.7 foot intersection which assayed 3-10^ copper 
and 7*75 ounces silver per ton.

Also on claim KRL 530^ about 750 feet northwest of the 
above zone a third sulphide zone is indicated on^a small 
outcrop. A recent character sample assayed 8.U2?* copper, 
0.84- ounces silver and 0.06 ounces gold per ton. 

About 1,000 feet farther to the north in the southwest 
corner of claim KRL 53^53 a fourth sulphide zone is opened by 
one small pit. A character sample of this material returned 
2.26/9 copper, 0.91 ounces silver and 0.03 ounces gold per ton. 
Other showings of copper mineralization are reported by Split 
Hock Mines on this claim which may be the same zone.

Sulphide showings, some with chalcopyrite, are reported 
from several other scattered sections of the property by Split 
Rock Mines but in only one case are any assays indicated. 
This is from a pit in the north-central part of claim KHL 53^9 
where a ^.0 foot sample is reported assaying V.65^ copper with 
1.3.7 ounces silver per ton. Hole No. 8 was drilled beneath this 
pit but no results are reported.

Of the two molybdenite occurrences known to be on the 
property one lies on the western section of the ground in the 
northern part of claim KRL 5336^. Here a 25 foot dike of 
diorite is reported as containing disseminated pyrite with 
some chalcopyrite and molybdenite. A large character sample 
assayed 0.56^ MoS .

The second molybdenite occurrence is found 9,000 feet 
to the northeast in the northeast corner of claim KRL 53^51* 
Here it is reported that a 5-5 foot wide quartz vein can be 
traced for some 1,800 feet in a. N75S direction and carries 
small crystals and bunches of molybdenite. A small character 
sample of this material assayed 1.^2^ Moo .
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In 19657 at the request of Rexdale Mines Limited, a 

SE-200 electromagnetic survey was carried out over the 

central 2^ claims by Dominion Geophysics Limited. This 

survey indicated five main conductors, designated as 

"A", "B", "C", "D", and "E 11 zones respectively. The new- 

copper shoving coincided with the centre of the "A" zone 

which was selected as a primary drill target.

In early April 1966, an electromagnetic and magnetic 

survey x/as carried out by Filo Geophysics Limited over 

ten claims located on the northeasterly extension of the 

previously surveyed claims. A detai3.ed magnetic survey was 

also done in .the area of the "A" and "B" zone*

"l Between November of 1965 and January 5th, 1968, Rexdale 

Mines Limited put down 59 drill holes for a total of 2^,2^6 

feet of diamond drilling. .

In January of 1968, the 51* contiguous claims of Rexdale

Mines Limited were optioned to Copper-Lode Mines Limited*
induced * 

In July of 1968, a detailedxpolarization and resistivity survey

was carried out covering about one-third of the Rexdale Group 

by McPhar Geophysics Limited on behalf of Copper-Lode Mines 

Limited.

Numerous definite and probable, large magnetite IP 

anomalies (see Dwg. IPP - Mf33 in assessment files1 ) were 

located by this survey. Some of these anomalies correlate to 

~ already known copper and molybdenum mineralization, and some of 

them represent new targets that were recommended for diamond



-81-



-82-

-J drilling by McPhar Geophysics Limited. As shown in Figure 6, ^ 

most of these anomalies can be correlated with the "A", "B", 

and "C 11 zones of the 8E-200 electromagnetic survey.

In September of 1968, a combined airborne (F-lfOO)
MM

electromagnetic and magnetic survey covering a ^O square mile 

area including the Rexdale Group was flown by McPhar 

Geophysics Limited for Copper-Lode Mines Limited. The survey 

was flown at a mean terrain clearance of ?00 feet with flight 

lines spaced at 1/8 mile intervals. The flight lines were
M*

oriented at approximately N2|?//.

A magnetic anomaly with an intensity relief of up to ^ 

1,800 gammas traverses the Rexdale Group in an east-west

-"\ direction and covers the southern half of the claim group. ~" 

Five EM conductors most of which are located in the central 

portion of the magnetic anomaly, were noted and were recommended 

for follow-up drilling. For the location of anomalies see   

Figure 7 ( and assessment files, Resident Geologist's 

office, Red Lake, Ontario). "l,

Based on this recommendation, Copper-Lode Mines Limited 

initiated a drilling program in October, 1968 and by 

December, 1968, 11 holes totalling ^,611 *- feet had been completed. -.

On the 1st day of February 1969 9 a sub-option agreement 

between Copper-Lode Mines Limited and Phelps Dodge Corporation ~~ 

of Canada Limited was reached. The agreement included a work 

commitment of ^100,000.00, including the payment of 310,000.00
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-* to Rexdale Mines Limited during the first year of exploration. 

Below is a description of the work completed by Phelps 

Dodge ( Archibald, 1970, p. 3).

"V/ork completed by Phelps Dodge under the above agreement 
included 18 drill holes for a total of 13,370 feet of diamond 
drilling. Seven of the drill holes, totalling 7,268 feet, 
explored the main zone ("A" zone) at an average depth of 
600 fees. Six of the holes were at 200 foot centres along 
a 1,000 foot strike length with one of the holes at a 
depth of 700 feet towards the east end of the zone. Eleven of 
the drill holes explored a series of induced polarization 
anomalies principally in the area of the main zone . "

A geological survey of the claim group was also carried 

out by Phelps Dodge and traverses were run at ^00 foot 

intervals on a precut grid.

On December 29 5 1969 Phelps Dodge allowed the option to 

\) revert back to Copper-Lode Mines Limited.

On June 30th, 1971? Copper-Lode - Rexdale option agreement 

was concluded by the advance payment to Rexdale of 300,000 

shares of Copper-Lode Mines Limited stock. The Rexdale Group 

is now owned outright by Copper-Lode Mines Limited.

In 1970, a complete review of all the diamond drilling 

on the Rexdale property was undertaken. This included 

relogging all the drill core, surveying the drill hole location 

and taking elevations. Below is the results of this review 

(Archibald. 1970, p. 3)*

"In the main zone, drill intersections, close enough 
together to be considered in mine planning, were incorporated 
into an estimate of grade and tonnage and computed on a series 
of cutoffs. Forty-six drill holes were involved, over a strike 

' -v length of l, lhOO feet and an average vertical range of

;*?!!8J!js^^ *'~"*. 
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approximately ^00 feet. From this compilation, it is 
suspected that the mineralization is contained in a series 
of en-echelon lenses with an area of weak mineralization 
connecting two portions of this zone* Underground development 
will definitely establish if the zones are en-echelon lenses 
as suggested or if they are connected by folding. Under 
ground development would also establish local faulting or 
plunge of the zones and it may be that other mineralized 
sections intersected in the diamond drilling which are not now 
included in the results tabled below could be added to the 
tonnage.

Drill 
Indicated
Tonnage Cu# Agg

fw- 236, if2*f 1.9^ 1.22

or ^-25,612 1.56 0.98

^ or 85^,007 1*01 0.57

The above data has been compiled on a statistical 
!~ basis from drill hole intersections and some surface outcropping

5 A minimum five foot width was used in the calculations, the 
veins are presumed to be vertical and a tonnage factor of 

k- 10 was used. There are good chances for additional tonnage 
L. of a similar type material within the area of study as well 

as exploration chances along strike, on parallel structures 
^ and at depth".

B.A. Edmond (1966, p. 3) describes the mineral occurrences
(i~ of the area in detail.

"The copper and silver-bearing pyrrhotite-pyrite
~ mineralization of the "A" zone, on claims KRL 53369 and 53370 

' occurs as a number of more or less parallel, irregular, 
} sheet-like to lensoid bodies which vary in width, continuity 
;L and valuable metal content. They show a steep northerly 
; dip for the most part and sometimes transect lithological 

boundaries or the attitude of the schistosity at shallow 
angles. They are localized within a zone of intense shearing 

^ which is at least several hundred feet in wid.th: the sulphide 
mineralization responsible for the "B", "C", "D" and "E" 
zone conductors seem to be in the same or in parallel shear 

!w- zones. This wide belt of intensely sheared and dislocated 
rocks very probably represents an important regional fault 
of the transcurrent type striking conformably with the main 

;v) structural trend and dipping almost vertically to steeply 
- '* north.
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Almost all of the rocks are intensely sheared and their 
petrogenesis is often uncertain. Primary textures and features 
have been almost entirely obliterated by tectonism and 
recrystallization. Metamorphic grade appears to range from 
greenschist to lower (?) amphibolite facies but this has not 
been confirmed by petrographic studies.

The relationship of the various lithologic units to 
each other and to the bodies of sulphide mineralization is 
extremely complex* This is attributed to complicated facies 
relations within the original sedimentary-volcanic sequence 
on which has been superimposed a long history of shearing, 
dislocation and metasomatism.

Silver-bearing chalcopyrite-pyrrhotite-pyrite mineralisation 
occurs as blebs, veinlets and disseminations; it is very often 
restricted to mafic, usually coarse grained garnetiferous, 
varieties of the biotite schists and amphibolites. It is 
accompanied by conspicious shearing, brecciation, chloritization 
and the presence of abundant quartz veinlets and lenses. The 
sulphides frequently coat or replace the mafic minerals, 
particularly the garnet. Blebs and veinlets of chalcopyrite 
also occur in pyrrhotite-rich phases of the iron formation 
suggesting sulphur metasomatism of an original iron oxide and 
silicate paragenesis. Samples with copper content in excess 
of l percent carry small amounts of gold (less than 0.10 
oz/ton). (p. *f)

 !

Disseminated molybdenite mineralization occurs at the 
boundary between claims KHL 530^5 and 53^51- ^n,e occurrence 
has been trenched for a strike length of about 260 feet and a 
maximum width of about 85 feet. The best assay obtained from 
bulk sampling was 0.56/a molybdenite across 12 feet; low copper 
values are present. The total extent of this occurrence is ! 
still unknown but it is certainly considerably larger than the 
trenched portion. Stripping, trenching and drilling are 
currently in progress but further data is not yet available.

This showing was examined by the writer. Fine grained 
molybdenite, associated with small amount of fine grained 
disseminated pyrite and chalcopyrite occurs in sheared, grey 
porphyritic granite with greenstone inclusions. The 
molybdenite occurs in three characteristics modes: along the 
contact of narrow quartz veinlets with sericite, as sparse 
disseminations throughout the granite and as coatings on 
joint surfaces in the granite. There is a correlation between 
the degree of shearing, amount of quartz veinlets and molybdenite 
content of the granite. A molybdenite-bearing quartz vein is 
reported about 1,000 feet ease of this occurrence.

-J
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A cluster of molybdenite showings has been reported 
along part of the boundary between claims KRL 5336*!- and 
53366* They have not been examined by the writer but 
specimens seen are similar to the mineralization described 
above.

There is reason to believe that molybdenite mineralization 
is spatially related to sheared portions of the older grey 
granite near its contact with the sedimentary-volcanic complex; 
this contact has not been investigated in detail but appears in 
part to traverse the property following the general east-north 
-easterly structural trend (p. 5)* fl

Evans (1966, pages 2 and 3) in discussing the geology 

of the "B" and "A" zones states:

"The rock types of the "B" zone as intersected in two . 
drill holes are comparable to the A-zone , although we 
intersected only one major iron formation bed. For example, 
hole #B -l intersected basic rocks, slightly mineralized then 
a 26 foot section of siliceous banded iron formation, then 13 
feet of massive pyrrhotite with slight pyrite and chalcopyrite. 
Below this there was a 3 foot section of basic intrusive type 
rock.

In general, the drill core ("A" zone) is composed of 
qiartz, biotite hornblende schists grading into quartzite 
and intruded by numerous basic amphibolite-pyroxenite rocks. 
Andesites also form a major rock unit of the core. Where 
sheared there has been intensive development of biotite, 
chlorite, garnet, hornblende schists*

Several banded iron formation horizons have been 
intersected. These are generally made up bf a very siliceous 
material with varying quantities of magnetite. Much of 
the mineralized sections (chalcopyrite, pyrrhotite, and 
pyrite) occur on the footwall side of the iron formation and 
in many 'instances, there is a rock unit change to a basic 
intrusive and intense shearing and alteration features along the 
contact area. Ore minerals are also concentrated in the 
sedimentary schists and again basic rocks may be on the 
footwall.'



Erzgesellschaft m.b.H. (7) 

"^ (Yorbeau Mines Limited Option )

In 1969, Erzgesellschaft ra.b.H. optioned from Yorbeau 

Mines Limited, 90 contiguous claims south of Gerry Lake (see 

Figure l). In February of 1969 5 HcPhar Geophysics Limited 

flew V7.H- line miles of a combined airborne (P-^00) 

electromagnetic and magnetic survey over these claims, on 

behalf of Erzgesellschaft a.b.H. The survey was flown at a mean 

terrain clearance of ^50 feet with flight lines spaced at 1/8 

mile intervals. The flight lines were oriented at approximately 

N2?W. Several interesting anomalous zones were indicated by 

the airborne results and a program of detailed ground follow-up 

work was recommended. 

^ In June of 1969, a combined ground electromagnetic

(vertical-loop) and magnetic (McPhar M700) survey was carried out 

over a grid of ^00 foot lines. Fourteen conductors were outlined 

by the survey. In September of 1969? an induced polarization 

and resistivity survey was conducted over selected electromagnetic 

anomalies. Electromagnetic zones E,F, and G revealed strong 

coinciding IP anomalies (Figure 8).

Below is the discussion of results of three well-formed 

EM anomalies that have been grouped into zones'(from assessment 

files, Resident Geologist's office, Red Lake, Ontario).

Zones E and F
These two zones may outline a major shear structure within 

the greenstone belt. The strong IP anomalies associated with 
the shear would suggest the possibility of mineralization similar

3 to the high-grade base metal sulphide deposits revealed along 
major shear zones a few niles to the northeast of Gerry Lake.



FO-



-90-

Zorje G  *
This zone coincides exactly with a small magnetic high. 

It may represent sulphide mineralization containing pyrrhotite 
along a subsidiary shear parallel fco Zone P. " ^

In 1970, five drill holes (2,162 feet) were put down 

to test the above three anomalies. Following is a summary of "^

the drill hole data. For the location of the drill holes and
"1 

anomalies see Figure 8 (and assessment files, Resident Geologists

office, Red Lake, Ontario. j

Drill Hole 70-1: bearing 324-E, dip ^5 , depth 
Ul6 feet. This hole encountered biotite gneiss, 
andesite and volcanic tuff. It contains scattered 
pyrite and pyrrhotite at 59 feet; 50 percent 
pyrrhotite from 203.5 to 203.8 feet.

Drill Hole 70-2: bearing S2VE, dip 5+50 , depth
395-0 feet. This hole encountered biotite
gneiss, volcanic rock, siliceous dikes, granitic
dikes and fragmentals. It contains a fine chalcopyrite
veinlet at lLr2.5 feet; minor pyrite and a few grains
of chalcopyrite from 195-0 to" 200.5 feet.

Drill Hole Y-3: bearing S23E, dip ^5, depth 
M-56*0 feet. This hole encountered biotite and 
grey gneiss, volcanic rock and pyroclastics.

Drill Hole Y-U: Location of hole is in doubt 
Drill Logs give one location and diagram in 
assessment files gives another. Depth of hole 
is Vj^.O feet. This hole encountered volcanic 
rocks, sediments and a quartz vein. It contains 
pyrite seams at 12li- feet and at 178 feet; pyrrhotite 
from 202. Li- to 206.9 feet; narrow pyrrhotite bands 
from 313 to 316 feet.

Drill Hole Y-5: bearing NM-JW, dip l*-50 , depth 
^61.0 feet. This hole encountered pyroclastics 
volcanic rocks and grey dikes. It contains some 
pyrite and pyrrhotite from 277-5 to 281.0 feet; 
several specks of chalcopyrite in quartz stringers 
at 372 feet; pyrite seam at MtO.6 feet; few grains 
of chalcopyrite at ^5-5 feet.

_l
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Gunnex Limited D-9653 

(Ayrhart Option)

"~ In 1965, Gunnex Limited optioned from J.E. Ayrhart

78 contiguous claims, numbered KRL 52^16 to 52l'r93 inclusive. 

The claim group was located approximately two miles southwest

^ of Fredart Lake. An ^E-300 vertical loop electromagnetic survey 

covering V3 claims was conducted and the results were completely

*~ negative. An geochemical soil survey covering 16 claims was

also run. No anomalous values were found. The claims were 
s-

allowed to lapse.

~ Hollinger Mines Limited (8)

^ )
w Hollinger Mines Limited holds 6U- contiguous unpatented

claims in east-central portion of Bowerman Township (Figure 3)* 

In October 1969, Canadian Aero Mineral Surveys Limited, on

w, behalf of Hollinger Mines Limited, flew 156 line miles of a 

combined airborne electromagnetic, magnetic and gamma ray 

spectrometer survey over these claims. The survey was flown 

at a mean terrain clearance of 150 feet with flight lines spaced 

at 1/8 mile intervals. All traverses were oriented approximately

^ N60W which is normal to the regional structural and stratigraphic 

trends. The electromagnetic and magnetic maps of this survey

"~ are in the assessment files of the Resident Geologist office, 

Red Lake, Ontario. Nineteen EM conductors, mainly northeast 

J -trending, were outlined by the airborne survey and exhibit
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J strong conductivity usually with coincident magnetic anomalies.

In 1971, a geological survey was conducted over the 6^ 

claims of the Hollinger group. No surface exposures of sulphide 

were noted. A drilling programme was recommended to test the 

geophysically conductive zones on the property. In 1972, 

** holes (1,880 feet) were drilled.

Massberyl Lithium Company LimitedCl957] (9)

In 1956, Massberyl Lithium Company Limited acquired 

60 contiguous unpatented claims east of Ogani Lake. A 

combined airborne magnetic and electromagnetic survey was flown 

over the 60 claims in the early part of 1956 and outlined the 

^v anomalies shown in Figure 9* In 1957 5 a ground magnetometer 

and electrical resistivity survey was carried out by 

Geo-Technical Development Company Limited over the claims for 

Massberyl Lithium Company Limited. It was reported (assessment 

files, Resident Geologist's office, Red Lake) that one outstanding 

magnetic anomaly was outlined in the southeast corner of the 

property and that it is due to two bands of iron formation 

which appears to be narrow and lean over large portions of their 

length. Also in 1957, a geological survey at 200 feet to the 

inch was conducted over the claim group. A 10 foot wide 

outcrop of iron formation was noted on the south shore of the 

snail lake just east 'of Ogani Lake. The claims have been 

allowed to lapse.





J Muscocho Explorations Limited [1971] (10)

In 1969, Muscocho Explorations Limited held 19 contiguous 

claims in the north-central portion of Belanger Township 

(Figure 2). McPhar Geophysics Limited flew 28.95" line miles of a 

combined airborne (F-MDO) electromagnetic and magnetic survey 

over these claims, on behalf of Muscocho Explorations Limited. 

The survey was flown at a mean terrain clearance of ^?0 

feet with flight lines spaced at 178( mile intervals. The 

flight lines were oriented at approximately Nn-JW. The results 

did not indicate any distinct anomalies.

In 1971} a combined ground electromagnetic (scintrex 

S.E. 600 horizontal loop unit) and magnetic (scintrex M.F. 

*J 2 fluxgate magnetometer) survey was carried out. Several 

minor conductors were indicated during the survey with the 

strongest being in the narrow lake in the northwestern part of 

the property. The claims have been allowed to lapse.

Noranda. Exploration Company Limited (11)

Noranda Exploration Company Limited hold a 12 claim 

group about two miles north of Bluffy Lake. In 1971, an 

electromagnetic (Junior Electromagnetic Unit) and magnetic 

(McPhar Fluxgate Magnetometer) survey was conducted. 

The EM survey picked up only one conductive axial trend and it 

strikes H60E and approximately 1,800 feet long, A geological 

""N and geochemical survey was carried out as follow-up work. 

Verv little outcroD and no mineralization was noted.
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Phelps Dodge Corporation of Canada, Limited [1969] (12)

(Zinc Metal Corporation Option)

In 1969, Phelps Dodge Corporation of Canada, Limited 

optioned from Zinc Metal Corporation, U8 contiguous claims in 

the southwest portion of Belanger Township (Figure 2). A 

geological survey of the claim group was carried out and 

traverses were run at l+OO foot intervals on a precut grid. It 

was reported that a single occurrence of very minor disseminated 

chalcopyrite was found in granite beside sheared metasediments.

A partial electromagnetic (Ronka horizontal loop) 

survey was conducted after the geological mapping was completed. 

Results of the survey did not indicate any significant anomalies. 

Of the original M-8 claims, the southern most 18 claims were 

optioned to Copper-Lode Mines Limited.

Quebec Labrador Development Company Limited 0-95ZI (13) 

In 1956, Quebec Labrador Development Company Limited 

acquired 6k contiguous unpatented claims in the Papaonga River 

area, just east of the Massberyl Lithium Company Limited claims. 

A combined airborne magnetic and electromagnetic survey was 

flown over the claims and outlined the anomalies shown in 

Figure 9- In 1957 5 a ground magnetometer survey was carried out 

by Geo-Technical Development Company Limited over the claims 

for Quebec Labrador Development Company Limited. It is reported 

(assessment files, Resident Geologist 1 s office, Red Lake) that
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the ground magnetometer survey outlined a strong magnetic 

anomaly across the property which corresponded closely to the 

axes of the large airborne anomaly. The anomaly is interpreted 

as caused by magnetite iron -formation.

In 1957, l2 drill holes (6,672 feet) were put down to 

test this iron formation. Following is a summary of the drill 

hole data. For the location of the drill holes see Figure 9 

(and assessment files, Resident Geologist 1 s office, Red Lake).

Drill Hole l 6 1A: bearing N*f5W, dip ^5, depth 
752 feet. This hole encountered quartz-biotite 
schist and iron formation. It contained 90 feet 
of 16.03# Fe from 230 to 320 feet; and 162.0 feet 
of 21.05JS Fe between 366.5 and 551 feet.

Drill Hole 2s bearing NlfjW, dip ^5, depth *f01.0 
feet. This hole encountered quartz-biotibe schist 
and iron formation. It contained 59*1 feet of 
21.695* *'e from 96.7 to 155.8 feet; and 209.3 feet 
of 20.525S Fe from 191*7 to ifOl.O feet.

Drill Hole 3s bearing H30W, dip M-6, depth 268 feet. 
This hole encountered quartz-biotite gneiss.

Drill Hole *f: bearing N30W, dip *f84r, depth 520 feet. 
This hole encountered quartz-biotite gneiss and 
iron formation. It contained 169.1 feet of 1^.53^ F 
from 170.3 to 339A feet.

Drill Hole 5 s bearing Iflf5tf, dip if 5, depth 500 feet. 
This hole encountered quartz-biotite schist, quartz 
feldspar porphyry, quartz-biotite gneiss and iron 
formation* It contained ^10.0 feet of 21. 09^ Fe 
from 81.5 to ^91*5 feet.

Drill Hole 6: bearing JNM'//, dip 50, depth 628 feet. 
This hole encountered quartz feldspar porphyry, 
quartz-biotite gneiss and schist and iron formation. 
It contained 351.6 feet of 20.37^ Fe and 67*9 
to Lrl9.5 feet.
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Drill Hole 7- bearing N^5W, dip if 5, depth *f22.0 feet. 
This hole encountered quartz-biotite gneiss and 
iron formation. It contained 3^-0.5 feet of iron 
formation from 3^.3 to 37^.8 feet.

Hole 8: bearing SVJE, dip if 6, depth W2.0 feet. 
This hole encountered quartz-biotite gneiss, and 
iron formation. It contained 1^9 .6 feet of 17. VV0 Fe 
from 62 A to 212.0 feet; and 202.0 feet of 15.630 Fe. 
from 2MD.O to W2 feet.

Drill Hole 9: bearing N^/, dip 1+8, depth 515*0 feet. 
This hole encountered quartz -feldspar -biotite dike, 
quartz-mica schist, paragneiss, and iron formation. 
It contained ^2.5 feet of 21.890 Fe from 57.0 to 99*5 
feet; 80.9 feet of 22.230 Fe from 123*1 to 20^.0 feet; 
138.2 feet of 21.3W Fe from 2^2.5 to 380.7 feet.

Drill Hole 10: bearing NM-5W, dip 56i, depth 827-0 feet 
This hole encountered quartz-mica schist and gneiss, 
paragneiss and iron formation. It contained 10^.3 feet 
of 21.21# Fe from 320.7 to ^25. O feet; 173*0 feet of 
2V. 880 Fe from V60.5 to 633.5 feet; 87*5 feet of

Fe from 633.5 to 721.0 feet; and ^3*6 feet of
Fe from 7^5*.0 to 788.6 feet.

Drill Hole 11: bearing N78W, dip V6, depth 697*
i This hole encountered granodiorite, lamprophyre,

monzonite, syenite and hornblendite.

Drill Hole 12: bearing N28W, dip ^5, depth 700.0 feet.
^ This hole encountered quartz-biotite schist and gneiss,

and iron formation. It contained 175*^ feet of 19*^3^ 
Fe from 67.6 to 2^3.0 feet; and 30.5 feet of 30.180 Fe

- from 316.7 to 3^7*2 feet.

Quebec Labrador Development Company Limited has allowed 
i 

: ~ the claim to lapse. E. Prieston, Thunder Bay, has restaked

18 claims in the east half of the old claim group.



-98-

. Queensland Explorations Limited

In 1958, Queensland Explorations Limited acquired 2Lr 

contiguous unpatented claims in the area between Gerry Lake 

and southeast bay of Snakeveed Lake (Figure 10).

During August and September of 1959 ? geophysical 

(electromagnetic, self-potential and magnetometer) and geological 

surveys were carried out by Hopkins Mining consultants Limited 

for Queensland Explorations Limited. The surveys were carried 

out on a grid running northwest across the property at intervals 

of 200 feet. The self-potential survey outlined, in the west

-central part of the property, a large zone in which anomalous 

potentials exceed 200 millivolts, and within this zone there 

are two strong peaks, one of them exceeding 600 millivolts. 

The magnetometer (Sharpe A-2) survey outlined several strong 

anomalies which occur in the same general zone as the self.:

-potential anomalies. The electromagnetic (Sharpe Se-200) 

airvey, did not cover the entire property because there was too 

much interference from the hydro-electric transmission line, 

outlined electromagnetic conductors in conjunction with the 

self-potential peaks but none of these were as definite as the 

self-potential anomalies* The report on the geological survey 

states that stripping, trenching and small test pits, on the 

Q^^eensland property whenever outcrops showed rust, gossen, or 

mineralization exposed disseminated pyrite, pyrrhotite, occasional

O
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 '3 molybdenite and a fair amount of sphalerite. Copper and 

gold assays were low from these showings. These showings 

are on the edge overburdened area, where the geophysical 

surveys showed anomalies.

In I960, five drill holes were put down to test the self 

potential anomaly on claims Mf372 and Mf370. Following is a 

summary of the drill hole data. For the location of the drill 

holes and anomalies see Figure 10 (and assessment files, 

Resident Geologist's office, Red Lake, Ontario).

Drill Hole D.D.H#1: bearing NM-2W, dip ^5, depth 
23^*7 feet. This hole encountered andesite, dacite 
and sericite schist. It contains pyrrhotite, pyrite, 
trace chalcopyrite and 2.06 oz. per ton silver from 
73*9 to 75*9 feet; pyrrhotite, pyrite, trace 
chalcopyrite and sphalerite from 125*0 to 129*3

^ feet; pyrrhotite, write, trace chalcopyrite and 
(J) sphalerite from 138.5 to 139*7 feet.

Drill Hole D. D. H. #2: bearing N12W, dip V5, depth 
503.8 feet. This hole encountered andesite schist, 
altered sediments, granodiorite, rhyolite and 
granite gneiss. It contains disseminated pyrrhotite 
from 150.0 to 150.2 feet; 75# pyrrhotite and 10^ 
pyrite from 150.2 to 151.1 feet; 70# pyrrhotite 
20^ pyrite and trace chalcopyrite from 152.2 to 
153*1 feet; 70^ pyrrhotite and pyrite from 15^*6 to 
165.6 feet; 90^ pyrrhotite from 306.3 to 312.5 feet; 
60# pyrrhotite from 312.5 to 322.5 feet; 10# pyrrhotite 
from 322.5 to 335*7 feet, 50# pyrrhotite from 
3V7.3 to 353.3 feet; 10# pyrrhotite from 396.1 to 
398.5 feet.

Drill Hole D.D.H.#3: bearing N^2W, dip VJ, depth 
50^.7 feet. This hole encountered andesite, diorite. 
and quartz veins. It contains 70fa pyrrhotite and 
20fo pyrite from 227.0 to 228.0 feet; ' disseminated 
pyrrhotite and magnetite (Sulphide Iron Formation) 
from 232.9 to 255*3 feet.

 j 2
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Drill Hole D.D.H.#f: bearing N^2W, dip if 5, depth 
159*9 feet. This hole encountered interbedded 
greywacke and andesite, and granodiorite gneiss. 
It contains 70/a pyrrhotite and 20^ pyrite from 
16. if to 2^.1 feet; 50# pyrrhotite and 10^ pyrite 
from 95*0 to 95.7 feet.

Drill Hole D.D.H.#5: bearing S30E, dip UJ, depth 
555*0 feet. This hole encountered andesite, 
dacitic tuff, biotite schist and quartz veins. 
It contains disseminated pyrrhotite and chalcopyrite 
from 235*6 to 236.5 feet.

Two additional holes were drilled in the vicinity of the 

eastern-central half of claim Mf362. Diamond drill hole 

number 6 encountered 605.1 feet of grey, medium-grained 

granodiorite that contained occasional sections of disseminated 

chalcopyrite, pyrite and pyrrhotite. Diamond drill hole number 

7 encountered 159*1 feet of granodiorite and diorite. Minor 

fine-grained streaks of chalcopyrite were noted at 52.2, 67.1, 

70.8, 72.9 and 111.1 feet.

The 2^ claims of Queensland Explorations Limited now 

belong to Roxmark Mines Limited and Copper-Lode Mines Limited. 

Lapsed claims M+372 and M+370 are on Roxmark Mines Limited 

property.

Rouyn Exploration Limited

(H. Shlesinger)

In 1969 9 22 contiguous unpatented claims were purchased 

by Rouyn Exploration Limited from Norman Maltais, Timmins, 

Ontario. The claims are held in the name of H. Shlesinger, 

Suite 203-350 Bay Street, Toronto, Ontario. The claim group
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- is located in the south-central portion of Bowerman Township 

(Figure 3).

In June of 1970, a geological survey of the area was 

done along picket lines precut at ^00 foot intervals. 

There was no evidence of any mineralization of economic 

significance noted. Magnetometer and electromagnetic (Ronka 

EH 16) surveys were carried out in conjunction with the 

geological survey.

The major magnetic feature on the property is a linear 

high which is well defined in the north part of the area. 

It is reported that ftiis feature appears to indicate a fold 

whose axis strikes and plunges northeasterly through the centre

D 
of the claim group*

The strongest magnetic conductors strike north-northwest 

in the centre of the area. These conductors however were not 

confirmed by a Crone JEM electromagnetic check' survey.

The electromagnetic survey detected a number of 

weak to moderate strength conductors on the property. A 

self potential survey was conducted in September of 1970, to 

check these conductors. It is reported that the intensity
V

of the SP readings, which were relatively weak, indicated that 

graphite or less than 10 percent sulphides are the cause of the 

anomalous areas. Follow-up work was not recommended. 

Ths claims are still in good standing.
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Roxmark Mines Limited (15)

In the fall of 1968, Roxmark Mines Limited staked two 

claim groups adjoining the Copper-Lode Mines Limited 

holdings. The East Group consist of 28 unpatented claims 

in Belanger Township and includes the central portion of 

Fredart Lake and the area to the northeast (Figure 2). The 

West Group consist of 30 unpatented claims and this block 

trends northeast down the Gerry Lake region (Figure 1).

In September of 1968, a combined airborne magnetic and 

electromagnetic survey covering a MD square mile area including 

the two Roxmark Mines Limited claim groups was flown by 

McPhar Geophysics Limited. The results of this survey was 

made available to the company by the sponsor, Copper-Lode 

Mines Limited. See the write-up on Copper-Lode Mines Limited 

"Rexdale Group" for more detailed data on this survey. 

East Group

A magnetic anomaly with an intensity relief of up to 

2,000 gammas traverses the East Group in an east-west 

direction and covers the northwest half of the claim group. 

Seven EM conductors, most of which are located on the flank 

of the magnetic anomaly were noted and were recommended for 

ground follow-up work. Below is the discussion of results 

of the well-formed EM anomalies that have been grouped 

into zones (from assessment files, Resident Geologist*s 

office, Red Lake, Ontario).



Zone 9

The EM anomalies that constitute this zone are quite weak 
and the indicated conductivity is low. Nevertheless, they 
appear to be closely associated with high magnetic relief 
similar to that found over known mineralization to the west. 
Zone 9 appears to lie in the east arm of Fredart Lake. 
Its importance is enhanced by a reported chalcopyrite -pyrite 
showing on the south shore of this" arm.

Zone 9 is definitely considered a first priority target 
and merits detailed evaluation.

Zone 10

Most of the EM responses on Zone 10 are quite weak and 
their correlation is somewhat tenuous. However, the starred 
anomaly on Line 56 is strong, well-defined,, displays good 
conductivity and is located on the south flank bf a 2000 
gamma magnetic high. The initial ground detailing of this 
zone should be carried out near Line 56.

The importance of this conductor is increased by the 
proximity of a chalcopyrite -pyrite showing on the creek 
northeast of Fredart Lake. Zone 10 is a primary target for 
ground follow-up.

Zone 11

This zone has been formed from three moderate amplitude 
responses that display high conductivity. It lies entirely 
within volcanics and merits detailed examination*

Zone W

Zone 30 consists of a series of well formed EM anomalies 
that lies in the south part of Fredart Lake. It appears to . 
represent a through-going conductor that is parallel to the ^ 
trend of the strong magnetics to the north. Despite the 
indicated low conductivity, Zone 30 merits first priority 
classification and could be detailed easily from the ice during ^ 
the winter. ~~

Zone 31

This zone is not as definite as Zone 30 but it has a 
similar strike and also occurs over water. It displays 
variable conductivity and may represent several conductive 
bands. Zone 31 also warrants a first priority classification.
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Zone

A north-south trending conductive zone has been interpreted 
across five flight lines to the east of Fredart Lake. The^ 
shape factor of the individual responses is not high but this 
could be due to the poor coupling caused by the unusual strike. 
Zone 37 is not a prime target but the indicated conductivity 
is high and it appears to merit further work in the vicinity 
of the best response on Line 55*

Zone 38

This zone displays high ratios but the amplitudes are 
low to moderate. It lies on the north flank of a broad magnetic 
high in an area mapped as greenstone and is parallel to the 
main trend of the magnetic. Zone 38 is regarded as a secondary 
target.

In 1969? seven drill holes were put down to test the 

conductors. Following is a summary of the drill hole data. 

For the location of the drill holes and anomalies see 

Figure 11 (and assessment files, Resident Geologist's office, 

Red Lake, Ontario).

Drill Hole R-l: bearing K25V7, dip ^5, depth 
^98.0 feet. This hole encountered biotite 
and chlorite gneiss and siliceous zones. It 
contained 3-^fr pyrrhotite, 1-2^ chalcopyrite 
and galena, and 1?o pyrite from 288. 0 to 288. V7 
feet; 2-3^ pyrite and pyrrhotite from 330*75 
to 331.33 feet; specks of pyrite and chalcopyrite 
at ^^- feet.

Drill Hole R~2: bearing N30V/, dip ^5) depth 
397-8. This hole encountered chlorite gneiss, 
a siliceous zone and sheared trachyte. It 
contains 0*01^ copper from 31- 0 to 33-6 feet; 
O.O^jS copper from 98.2 to 100.0 feet; 1.71# 
copper, 0.17^ zinc, 0*35^ silver and 0.01^ 
gold from 207-0 to 209.0 feet; 0.05/2 copper 
and 0.01*2 zinc from 216.3 to 217.2 feet; 0.2^ 
copper, 0.0^ zinc and 0.20# silver from 220.5 
to 221.3 feet.
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Drill Hole R-3: bearing N28W, dip if 2, depth 
392 feet. The hole encountered chlorite schist, 
siliceous zones and biotite-sericite-auartz schist. 
It contained trace chalcopyrite from 87 to 8?. 2 
feet; trace chalcopyrite from 205-5 to 207 feet; 
galena and sphalerite from 225 to 226 feet.

Drill Hole R-*M bearing S28E, dip 1+5, depth 
575*0 feet. This hole encountered andesite 
and chlorite schist. It contained 3^ pyrite 
and ifo chalcopyrite from 88.0 to 91*5 feet.

Drill Hole R-5: bearing S28E, dip ^5, depth 
^92.5 feet. This hole encountered felsic meta-tuff 
and para-schist. It contained 2% pyrrhotite, 
2^ pyrite and rare sphalerite from 7^ to 78 feet; 
1^ pyrrhotite, 1/& pyrite and rare sphalerite from 
78 to 82 feet; 3# pyrite and 2^ pyrrhotite from 
83 to 85 feet; 5# pyrrhotite. 7*fr pyrite and rare 
sphalerite from 184- to 18^.5' feet; 1.5# pyrite, 

pyrrhotite and rate chalcopyrite from H-80 to 
feet.

Drill Hole P-3: bearing N27^, dip 51, depth 
^59 feet. This hole encountered unmineralized 

. gabbro and sheared and altered zones.

Drill Hole F-1*: bearing N27W, dip 50, depth 
365*5 feet. This hole encountered unmineralized 
granite and sheared zones.

~ A total of 3,179.8 feet were drilled. The claims 

"~ are in good standing.

|~ West Group

A magnetic anomaly with an intensity relief of up to 

1*500 gammas traverses the entire west claim group in a 

northeasterly direction. Five EM conductors closely correlated 

1 with the magnetic anomaly were recommended for ground follow-up 

  work. Below is the discussion of results of the well-formed

^ EM anomalies that have been grouped into zones (from assessment
l-*)
! files, Resident Geologist's office, Red Lake, Ontario).
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Zone l

This zone consists of two small amplitude responses 
that lie to the west of the strong magnetic feature. The 
well-defined response on Line 8 appears to coincide with a 
magnetic high of less than 50 gammas and is worthy of detailed 
investigation. 
Zone 2

Zone 2 has been interpreted to extend from Line 12 to 
Line l?. The best responses occur on Lines Ik and 17 as 
indicated by the stars. The response on Line 17 is 
particularly noteworthy due to its close correlation with the 
peak of a magnetic high of about 500 gammas. Zone 2 appears 
to lie in a small lake and consequently detailing would be 
more convenient during the winter months.

Zone ^

Good amplitudes and high ratios are characteristic 
of the responses on this zone. The EM anomaly on Line 21 
correlates with a magnetic peak of more than 1,700 gammas and 
is considered a primary target for ground follow-up work.

Zone l*

The strongest EM response on Line 2*f, correlates with 
a magnetic high of more than 800 gammas. This anomaly lies 
in the vicinity of a pyrite -pyrrhotite showing and several 
short drill holes. Zone k is definitely a first priority 
anomaly and the results of previous ground surveys in this 
vicinity should be reviewed.

Zone 13

Zone 13 is a short conductor lying parallel to, and 
south of, Zone 3. It lies on the south flank of -the strong 
magnetic zone and is worthy of detailing if time permits.

In the summer of 1969, a ground magnetometer (McPhar 

Fluxgate) survey x/as carried out over the 30 claims of the 

West Group of Roxmark Mines Limited. This survey indicated 

a low intensity magnetic zone trending approximately W70E. 

This magnetic zone was interpretated to indicate the general 

geological trend of area with numerous cross structures



striking approximately N70W.

In 19?0 5 four drill holes were put down to test the 

conductors. Following is a summary of the drill hole data* 

For the location of the drill holes and anomalies see 

Figure 12 (and assessment files, Resident Geologist's office, 

Red Lake, Ontario).

Drill Hole G-l: bearing 3V?E, dip ^5, depth 607.0 
feet. This hole encountered biotite gneiss, shear 
zones, iron formation and quartz-diopside rich zones. 
It contains scattered sphalerite stringers and 
possible chalcopyrite from 55.0 to 6?.O feet; 
10/5 pyrite, y/0 pyrrhotite and possible chalcopyrite 
from 100.0 to 103.5 feet; 10^ pyrite. J# pyrrhotite 
and 1# chalcopyrite from 235*0 to 238.0 feet; 
15/^ pyrite, 8?s? pyrrhotite and 1^ chalcopvrite from 
298.0 to 320.0 feet; 30# pyrite, 20^ pyrrhotite, 
15^ magnetite and scattered chalcopyrite from 
H-00.0 to ^30.0 feet.

Drill Hole C 2: bearing S^7E, dip ^50 , depth 569-5 
feet. This hole encountered biotite gneiss, andesite, 
tuff, diorite^ iron formation and shear zones. It 
contains 2/^ chalcopyrite from 32.0 to 60.0 feet; 
5^ pyrrhotite and pyrite from 206.0 to 208.0 feet; 
scattered chalcopyrite from 260.0 to 266.0 feet; 
5# patchy sulphides with J.% chalcopyrite fron 3fV7*0 
to 3^9.0 feet; Qf* pyrrhotite, 12^ pyrite and 2J& 
chalcopyrite from 3^9*0 to 356.0 feet; 15# magnetite, 
5# pyrite, 5^ pyrrhotite and scattered chalcopyrite 
from Mf2.O to Mf7-0 feet; 5^ pyrite, 5^ pyrrhotite, 
5^ magnetite, and 1# chalcopyrite from ^-77-O to 
Mft-.O'feet; IjK chalcopyrite from ^-91.6 to li-9V.5 feet.

Drill Hole G-3: bearing SV7S, dip V?, depth 727 
feet. This hole encountered biotite, gneiss^gabbro , f 
andesite, limestone and shear zones. It contains y/0 
pyrite from 12.0 to 28.0 feet; 30/^ sulphides (mainly 
pyrite and pyrrhotite) and negligible chalcopyrite 
from 283.0 to 285*0 feet; heavy sulphides (mainly 
pyrite and pyrrhotite) from 36'-!-.O to 385-0 feet.
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* Drill Hole G-^: bearing SV7E, dip LH?, depth 796 feet.
This hole encountered quartz-diopside rich zones, 
shear zones, garnet-rich zones, andesite and 
rhyolite* It contains 10J& pyrite and pyrrhotite 

^ with negligible chalcopyrite from 90.5 to 102.0
feet; 8ft pyrite and 1# chalcopyrite from 512.0 to 
51^ feet; 5/* pyrrhotite, 3^ pyrite and scattered

  chalcopyrite from 528.0 to 535-0 feet.

A total of 2,699.5 feet were drilled. The claims are 

in good standing.

  Satellite Metal Mines Limited (16)

  Satellite Metal Mines Limited holds 2^ contiguous claims 

that are located in the southwest corner of Belanger Township

^ and surrounding area (Figures l ft 2). In 1969? a reconnaissance 

electro-magnetic and magnetic (Sharpe Fluxgate) survey was

xJr conducted over the area. The magnetic activity is confined

^- primarily to the southwestern corner of the property. This

zone probably outlines the limits of the mafic intrusive body.

~~ The only EH anomaly of any apparent horizontal extent lies

along the granite-sedimentary contact and is 800 feet long. It 

was recommended that limited program of diamond drilling be

  carried out to check the above anomaly.

  Selco Mining Corporation Limited (17)

(Arrow West Group)

^ As of April 1972, Selco Mining Corporation Limited 

holds 65 contiguous claims in Bowerman (northwestern corner)
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and Belanger (east-central portion) townships (Figures 2 # 3). 

Between 1968 and 1971, this company has submitted the drill 

logs of seventeen (l?) drill" holes for a total of 5,862 feet 

of drilling. Following is a summary of the drill hole data. 

The location of drill holes and claim group can be seen in 

Figure 13 (and assessment files, Resident Geologist's office, 

Red Lake, Ontario.

Hole UA-2; bearing 320, dip It5, depth ^00 feet. 
This hole encountered quar t z -f e Id spar porphyry and 
rhyolite and dacite tuffs. It contains subordinate 
pyrrhotite stringers accompanied by subordinate 
pyrite and occasional trace chalcopyrite and sphalerite 
from 165.0 to 169*0 feet; occasional narrow pyrrhotite 
lenses from 177 to 191*5 feet; occasional narrow 
lenses and stringers of pyrrhotite and pyrite from 
239.0 to 297*5 feet.

Hole UA-3: bearing 1M), dip ^5, depth ^50 feet* 
This hole encountered rhyolite and dacite tuffs, 
rhyolite, sericite schist and quar t z -f e Id spar 
porphyry. It contains a few wispy lenses of pyrrhotite 
and pyrite in dacite tuff adjacent to quartz veinlets 
with rare specks of sphalerite associated with pyrite 
and pyrrhotite from 2o7*0 to 311.5 feet; a few 
pyrrhotite rich bands with rare traces of chalcopyrite 
and sphalerite, up to 3 inches wide from 311*5 to 
31^*5 feet.

Hole UA-^f: bearing 1^0, dip U5, depth 250 feet. 
This hole encountered rhyolite and dacite tuffs, and 
quartz-sericite schist. It contains rare thread 
like stringers of sphalerite and pyrite between 
115.0 and 117*0 feet and at 117*5 feet; trace pyrite 
and pyrrhotite from 162.0 to 18^- feet; many bands 
and stringers of pyrrhotite with subordinate amounts 
of pyrite and trace sphalerite from 209*5 to 213*5 
feet.
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Hole TJA-9: bearing 1U-0, dip if 5, depth 3}V? feet. 
This hole encountered rhyolite and dacite tuffs, 
quartz-feldspar porphyry and garnet-biotite schist. 
It contained occasional snail lenses of pyrrhotite 
from 168.0 to 138.0 feet; two narrow (i inch) 
bands of pyrrhotite and traces sphalerite from 
188.0 to 188.8 feet.

Hole UA-11: bearing ll!-0, dip *f5, depth 376 feet. 
This hole encountered rhyolite and dacite tuffs, 
sericite schist and. quartz-feldspar porphyry. 
It contains narrow pyrrhotite stringers and traces 
chalcopyrite from 217*5 to 218.5 feet; thread-like 
sphalerite stringers from 223.0 to 223.3 feet.

Hole UA-12: bearing 320, dip ^5, depth 381 feet. 
This hole encountered quartz-feIdspar porphyry, 
sericite schist, shear zones, dacite and rhyolite 
tuffs. It contains narrow pyrite stringers and 
trace sphalerite from 251-5 to 252.0 feet; many 
pyrite stringers and bands and some thread-like 
sphalerite stringers from 252.5 to 253*0 feet; few 
narrow pyrite stringers and trace chalcopyrite at 
256.5 feet; narrow pyrrhotite stringers and bands 
from 275*0 to 279*0 feet; many narrow pyrrhotite 
stringers and subordinate amounts of sphalerite and 
pyrite from 279*0 to 280.0 feet; scattered small 
lenses of pyrrhotite and pyrite from 281.5 to 
286.5 feet.

Hole UA-13: bearing 320, dip ^5, depth 380 feet. 
This hole encountered quartz-feldspar porphyry, 
dacite and rhyolite tuffs.

Hole UA-lW bearing 1^0, dip ^5, depth 391 feet. 
This hole encountered dacite and rhyolite tuffs, 
sericite schist and quartz-feldspar porphyry. It 
contains occasional narrow pyrite and pyrrhotite and 
rare traces sphalerite from 101.0 to iW-.O feet; 
many tiny lenses of sphalerite from 172.0 to 172.9 
feet, mainly finely crystalline pyrite with subordinate 
pyrrhotite and traces sphalerite from 172.9 to 173*1 
feet; scattered pyrrhotite and pyrite from 173*1 to 
177.0 feet; many" narrow stringers of sphalerite and 
scattered pyrite cubes from 179*5 to 180.5 feet; 
occasional pyrrhotite stringers, pyrite cubes and 
rare specks of chalcopyrite from 180.5 to 190.5 feet.
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Hole UA-15: bearing lUO, dip W5, depth 351 feet. 
This hole encountered quartz porphyry, garnet-biotite 
schist, chlorite-sericite schist and dacite schist. 
It contains occasional specks and thread -like 
stringers of pyrite and pyrrhotite from 8 to 12.5 
feet; 75# pyrite from 161.0 to 161.7 feet; 3 inch 
wide pyrite band at 171*0 feet; l inch pyrrhotite 
band at 182.0 feet.

Hole UA-16: bearing 1^0, dip ^5, depth 330 feet. 
This hole encountered dacite tuff, biotite schist 
and quartz. It contains many garnetiferous bands 
which are generally magnetite-rich with occasional 
traces of pyrite from 221.5 to 2M-8.0 feet; 75# pyrite 
from 2V8.0 to 2^9*5 feet; 2 inch band massive vuggy 
pyrite at 272 feet.

Hole UA-17: bearing 1VO, dip V5, depth 30V feet. 
This hole encountered dacite tuff and quartz-feIdspar 
porphyry. It contains 6 inch quartz band with wisps 
and stringers of pyrrhotite at 1VO feet; finely 
crystalline pyrrhotite with minor pyrite from 170.5 
to 171.2 feet.

Hole UA-18: bearing iVO, dip V5, depth 370 feet. 
This hole encountered quartz porphyry, rhyolite and 
dacite tuffs, quartz vein and tuff sediments. It 
contains minute streaks of sphalerite along banding 
at 132 feet; massive pyrite and pyrrhotite from 
17V. 5 to 177.5 feet; streaks of sulphides predominantly 
pyrrhotite with some slivers of pyrite and streaks 
of sphalerite at 339.0 feet; occasional veinlets of 
sulphide at 3V8, 355 and 36V feet.

Hole UA-29: bearing 1VO, dip V5, depth 309 feet. 
This hole encountered quartz-feIdspar porphyry.

Hole U-ll: Bearing 110, dip ^5i depth 127 feet. 
This hole encountered felsic tuff and sediments. 
It contains a few specks of pyrite and pyrrhotite 
from 122.0 to 123-5 feet.

Hole U-12: bearing 135, dip ^5, depth 1^0 feet. 
This hole encountered sediments and felsic tuffs. 
It contains: quartz vein with small blebs of 
pyrrhotite from 57-3 to 57-5 feet; a large pyrrhotite 
bleb with some specks of sphalerite at 59*0 feet; 
75/* pyrrhotite, 20/S pyrite with specks of magnetite, 
chalcopyrite and sphalerite from 62.1 to 6V.2 feet; 
streaks of pyrrhotite with occasional specks of 
chalcopyrite at 82 feet; 2 to 5/2 sphalerite, 2 to 
5/3 pyrrhotite and specks of chalcopyrite at 9U-.1
feet; 2/2 sphalerite, occasional specks of chalcopyrite, 
10 to 15# pyrite at 15-3 feet; l.lV to 3-35^ zinc,
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0.05 to 0.19# copper, 0.05 to 0.26 oz per ton silver 
from 101.2 to 108.1 feet.

Drill Hole UA-39: bearing HfO, dip V5, depth 3V6 
feet. This hole encountered felsic volcanics, 
micaceous sediments, quartz porphyry, diabase, 
mica-amphibole schist and quartz. .It contains a 
5 inch band of sulphides, predominantly pyrite with 
some wisps of pyrrhotite and possibly sphalerite 
at 21^.5 feet; a one inch layer of pyrrhotite, some 
sphalerite and chalcopyrite at 222 feet.

Drill Hole UA-39: bearing !LrO, dip ^5, depth 610 
feet. This hole encountered felsic to intermediate 
volcanics, quartz porphyry; mica schist, epidiorite 
and vein quartz. It contains VO to 60/a sulphides 
(pyrrhotite, sphalerite and chalcopyrite in a network 
around grains of rhyolite) from 33^-0 to 33^*7 feet.

Selco Mining Corporation Limited J1969J (13) 

(Cull Option)

In 1969, Selco Mining Corporation Limited undertook 

a electromagnetic (McPhar V.H.E.M, horizontal loop) and 

magnetic (McPhar Fluxgate) survey on 19 contiguous claims
s

of the Cull Option in northwest portion of Bowerman Township 

(Figure 8). The electromagnetic survey failed to reveal any 

indications of conductive material. Generally the magnetic 

relief is low and the ground probably underlain by granitic 

rocks. The claims have lapsed*

Selco Mining Corporation Limited [J969J (19)

(Heidman Option)

In 1969, Selco Mining Corporation Limited undertook 

a electromagnetic (McPhar V.H.E.M. horizontal loop) and

SJEBnw^wsRv-r::



magnetic (McPhar Fluxgate) survey on 10 contiguous claims 

^ of the Heidman Option (Figure 3)* These claims are located

in the northwest portion of Bowerman Township and are 

~ directly northeast of the Cull Option block. The electromagnetic

survey failed to reveal any indications of conductive material.
1  t

Generally, the magnetic relief is low and the ground probably 

^ underlain by granitic rocks. The claims have lapsed.

Selco Mining Corporation Limited (20) 

(Horseshoe Lake Prospect - now the Arrow West Group)

In 19275 a twelve contiguous claim group along the south 

^ side of Horseshoe Lake, and straddling the south boundary of 

' ? Mitchell township and the northwestern boundary of Bowerman 

^ township, was staked by L.N. Parker of Gold Pine. By 1932, he

had blasted several pits along a large shear zone that traverses

an island just north of the south shore of the lake. Samples 

^ taken at that time are said to have averaged ^2.00 in gold,

8 oz/ton silver and 19/^ zinc. These claims were allowed to lapse 

  In 1950, J. Hodgson, McKenzie Island, Ontario restaked

the area. In 1951? Heath Gold Mines Limited optioned 16 claims
s~

from Hodgson. This company did some surface trenching and 

^ drilled 8 holes for a total footage of 2,207 feet. Four holes

were drilled from the footwall and four holes were drilled from 

u~. the hanging wall of the shear zone. Bergmanri (19?1 9 p* 8) 

x states:
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"The 8 holes all encountered the shear zone and likewise 
all cut at least one mineralized zone. The footwall mineralized 
zone .,. gave values in zinc ranging from 1.19^ to }-f.6l/^ over 
widths of l to H- feet but the average value would be in the 
neighborhood of 2/0. Associated with these zinc values were 
low copper values ranging from 0.06 to 0.08^ and in only one 
instance was a lead value obtained, that being O.J^/o. The 
values were consistent over the explored length but as can 
be sean they are too low to constitute an ore body."

Heath Gold Mines Limited dropped their option.

In December of 1963 9 Norite Exploration Limited acquired 

12 claims on the Horseshoe Lake prospect. An SM survey 

was conducted over the claim group and outlined a conductor 

along the southeast corner of Horseshoe Lake and indicated 

the presence of a definite shear zone in the area. In 196^

*f holes were put down to test this anomaly for a total footage 

of 1,307 feet. The property presently forms part of the holdings 

of Selco Mining Corporation Limited (Arrow West Group).

The general geology and economic geology of this showing 

has been written up in detail by H.A. Riley (1969, p. 16).

As exposed on surface and in some old trenches the showing 
consists of a narrow zone of sulphide mineralization lying 
along the contact between a light grey to buff quartz-feldspar 
porphyry on the south and a buff to tan sericite-quartz 
schist on the north. The mineralized zone trends N65S and 
dips vertically to steeply northwest. In outcrop the porphyry 
is*very regular except for the inclusion of a few widely 
scattered small fragments of similar porphyry noted on a ridge 
a few hundred feet east, and it is interpreted as a pyroclastic, 
probably of ash flow derivation. Hear the mineralized zone the 
porphyry becomes moderately schistose. The sericite-quartz
-feldspar schist contains plagioclase and minor quartz 
phenocrysts but is more highly schistose than the porphyry. 
It is tentatively interpreted as either a felsic crystal tuff 
or a fine-grained sediment locally derived from felsic volcanics.

^GSWf"r?3J3fT*T^T^-^-:-r \tf
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On the southwest end of the showing a grey siliceous 
roclc occurs on the north side of some trenches. This rock 
was poorly exposed but may represent silicification of the 
sericite-quartz-feldspar schist in the vicinity of the 
mineralized zone.

Economic Geology

Mineralization consists mainly of pyrite, some pyrrhotite, 
minor to trace amounts of sphalerite, and traces of chalcopyrite. 
Commonly pinching and swelling along strike, the mineralized 
zone was observed to range from l-i feet thick to 10 feet thick 
and is estimated to be composed of from l to 20 percent 
sulphide minerals. Narrow layers of massive pyrite and 
pyrrhotite up to ^ inches thick are locally present. Irregular 
quartz veins averaging about 3 inches thick and containing 
pyrite and rare pyrrhotite are common throughout the zone.

From the presence of sphalerite-rich muck surrounding 
the water-filled trench on the east end of the island it 
would appear that this is the best surface exposure of 
mineralization. The mineralized blocks of muck suggest a 
zone about 10 inches thick containing several i inch thick 
stringers of disseminated sphalerite and disseminations and 
very narrow stringers of chalcopyrite in a siliceous matrix . 
A hand specimen is estimated to contain 0*5 to l percent 
chalcopyrite, 3 to ^ percent sphalerite and 5 to 7 percent 
pyrite.

Toward the southwestern end of the showing pyrite occurs 
in laminae up to 1/16 inch thick in amounts up to l? percent. 
Here it is generally most abundant on the southeast side of 
the zone and grades to a disseminated mode toward the northwest. 
Invariably this pyrite occurs with considerable siliceous 
material, most of which appears to be quartz.

Diamond drilling has indicated values up to 5*^6 percent 
Zn, 0.91 ounce per ton Ag, 1.18 percent Pb and minor Cu and 
Au over thicknesses of from 5 to lU- feet.

Selco Mining Corporation Limited D-9693 (21)

(Kostynuk Option)

In 1969, Selco Mining Corporation Limited, in conjunction 

with Gunnex Limited, investigated a block of 39 claims, 

(Figure 3) held under option from M. Kostynuk and A. Kostynuk
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of Red Lake. This block of claims is elongated in a 

northeasterly direction from the north shore, east half, of 

Ben Lake in Bowerman Township.

The claims enclose a minor shoving of nickeliferous 

sulphides (pyrite and pyrrhotite) in sheared gabbroic rock. 

The showing had a width of inches and no extension could be 

found *

A grid of two line miles was established near Ben Lake 

and originates on the showing. A vertical loop (Barringer 

LE11-2) electromagnetic and vertical field (McPhar Flux-gate) 

magnetic survey was perforraed over this grid. No EM 

conductors were found on or near the prospect. The magnetic 

"^ survey shows a series of elongate magnetic highs but these

probably are reflections of accessory magnetite in the sheared 

zone and gabbro.

These claims have been allowed to lapse.

Selco Mining Corporation Limited [196?] (22)

(Hum Group)

In 1969, Selco Mining Corporation Limited held a 

block of 7 contiguous claims called the Rum Group (Figure 3)- 

One drill hole was put down on claim KRL 61^68 to a depth 

of 121 feet. This hole encountered a biotite schist which 

contained subordinate amounts of pyrrhotite and pyrite from 

91 to 92.5 feet. These claims have been allowed to lapse.

4^^
. \ .i'... •ift.'^.'f V..W -'' ' "'
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Split Hock Mines Limited [i960]

i 
In 1955, the discovery of a wide zone of sulphide

mineralization carrying copper and silver on what is now 

the southeast corner of claim KRK-530Lfl* led to the staking 

of a large number of claims in the area* Between 1956 and 

I960, oplit Rock Mines Limited and its subsidiary company 

Fecop Mines Limited acquired and worked 91 unpatented 

contiguous claims located south and east of Snakeweed Lake and 

west and northeast of Fredart Lake.

In the fall of 1955, several shallow pits were blasted. 

In April of 1956, McPhar Geophysics Limited conducted an 

electromagnetic survey over the central portion of the property 

for Split Rock Mines Limited. A strong conductive zone was 

outlined and drilling was recommended. Between April 30? 1956 

and March 8, I960, Split Rock Mines Limited drilled txrelve 

holes on the now Copper-Lode Mines Limited (Rexdale Group) 

property for a total of 3,828.7 feet and drilled nine holes 

on the now Roxmark Mines Limited (East Group) property for a 

total of 1,135 feet. The drill logs are in the assessment 

files and the location of a few of the holes are in doubt. Figure 

l1-!- shows approximate location of claims and drill holes.

Holbrooke (196^, p. 3) states:

"Some interesting results were reported but the financing 
was inadequate for any extensive exploration. Nothing further 
was done and the claims eventually reverted to the Crown. 11
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Figure l1*: Location of claims and drill holes of Split Rock 
Mines Limited
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RECOMMENDATIONS POH PROSPECTORS

Sparse chalcopyrite and malachite was noted disseminated
~

in the felsic metavolcanics along the north shore of Lake "A".

This area deserves consideration.

If the market for iron takes an upswing, the iron

* occurrence, north of Papaonga River, with one of their drill 

holes intersecting ^10 feet of 21.09 percent Fe (see Quebec 

Labrador Development Company Limited) deserves a second look.

Finally the most important mineral deposits in the 

map-area to date are the copper-zinc-silver occurrence found east 

of the major fold axis and occurring in the felsic metavolcanics. 

Pollock (et al., 1972, p. 301) in describing the Uchi deposit 

to the north states:

. "The Uchi deposit is a stratiform pyrite-sphalerite
-chalcopyrite deposit associated with the late, rhyolite phase of 
a differentiated volcanic pile, and is a member of an important 
class of similar deposits - the "Noranda type" - formed in an 
Archean volcanic environment."

Therefore, it would appear that the late rhyolitic phase 

of the Uchi-Birch belt's mafic to felsic volcanic assemblage 

offers the most promise for exploration.
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