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MARGINAL NOTES

INTRODUCTION
The Opapimiskan Lake Project is a multi-year interdisciplinary 
project involving Precambrian mapping, Quaternary mapping and 
mineral deposits studies throughout the North Caribou Lake 
'greenstone' belt Shown on this map are the results of the 
Precambrian survey conducted in 1984, the first field season of 
the project Although these maps represent a significant improve
ment in detail over previously published works, they are subject to 
revision after laboratory investigations, and further field work in 
the next several years.

LOCATION AND ACCESS
The North Caribou Lake belt, which extends in dog-leg fashion 
from Weagamow Lake in the northwest to Neawagank Lake in the 
southeast is about 100 to 150 km north of Pickle Lake. The 
settlement on the north side of Weagamow Lake lies just to the 
west of the project area.

Access to most of the area is by float- or ski-equipped aircraft 
from Pickle Lake. Regularly scheduled air service also exists 
between Pickle Lake and the Weagamow Lake Indian Reserve. An 
all-weather, gravel-surfaced road extending from Pickle Lake to 
Windigo Lake passes about 40 km south of Opapimiskan Lake. 
This road and the Musselwhite gold property on the south side of 
that lake are linked by a recently constructed winter road.

Much of the map area is readily accessible by watercraft 
using the Weagamow - Eyapamikama - North Caribou Lake sys
tem. Most of the canoe routes and portages described by Satteriy 
(1941) were found usable by the field crew in 1984.

PREVIOUS WORK
The North Caribou Lake metavolcanic-metasedimentary belt was 
first mapped by J. Satteriy (1941), at a scale of one inch to one 
mile. The area was later remapped at a reconnaissance level 
during geological compilation by Emslie (1962) and by Thurston ef 
a/. (1979). The Forester Lake area in the southeastern portion of 
the belt has only been examined during the reconnaissance map
ping by Emslie (1962) and Thurston et  al  (1979). Andrews ef al. 
(1981) undertook a preliminary reconnaissance of the belt and 
described the Musselwhite Gold Occurrence on Opapimiskan Lake 
southeast of the map area The belt was also re-examined at a 
reconnaissance scale by R. Hall to complement detailed mapping 
conducted in the Opapimiskan Lake area, as part of his Ph.D. 
research study at Queen's University.

The area was covered by an airborne magnetometer survey at 
a scale of one inch to one mile in 1960 (ODM-GSC 1960). A 
number of property scale geological, geophysical and geochemi
cal surveys have been undertaken by exploration companies with
in the belt. Some of these results are in the Assessment Files, 
both in the Mining Recorder's Office, Sioux Lookout, and at the 
Assessment Files Research Office, Toronto.

MINERAL EXPLORATION HISTORY
The earliest exploration activity in the general area was a staking 
rush following discovery of a gold-bearing quartz vein on nearby 
Upper Windigo Lake, circa 1928 (Satteriy 1941, p.27). The map 
area witnessed only sporadic exploration until the early 1960s 
when Rio Tinto Canadian Exploration Limited and the International 
Nickel Company o f Canada Limited both undertook major recon
naissance programs designed to test massive sulfide, nickel, and 
gold potential (Assessment Files Research Office, Ontario Geologi
cal Survey, Toronto). A complete summary of this work and other 
early exploration is given in Thurston e f al. (1979, p.74-97).

In 1962, discovery of gold by the Musselwhite brothers at 
Opapimiskan Lake in highly deformed banded iron formation 
(Thurston e f al. 1979, p.85-86) renewed interest in the North 
Caribou Lake belt. Recent development work by a joint venture 
group involving Dome Mines Limited, Dome Petroleum Limited, 
Campbell Red Lake Mines Limited, Sigma Mines (Quebec) Limited, 
Canadian Nickel Company Limited, Esso Minerals Canada, and 
Lacana Mining Corporation (The Northern Miner, October 1, 1981) 
led to widespread staking in the North Caribou Lake belt south 
from Erichsen and Doubtful Lakes area

GENERAL GEOLOGY
The North Caribou Lake ’ greenstone be lt' forms part of the 
Sachigo Subprovince, which consists of several relatively small 
arcuate and irregularly shaped metavolcanic-metasedimentary 
belts surrounded mainly by younger granitoid rocks. Lithologic 
similarities In the stratigraphic make-up of several of these iso
lated belts (eg. North Caribou Lake, Windigo Lake, North Spirit 
Lake, Wunnummin Lake belts) suggest that they share several 
important evolutionary features: they may well represent remnants 
of a single, once continuous 'm egabelt'. Some of these features 
are quite distinct from developmental stages recognized in supra- 
crustal belts to the south in the Uchi and Wabigoon Subprovinces.

Within the North Caribou Lake belt, a thick metasedimentary 
sequence consisting of conglomerates, arenites, wacke-mudstones 
and chemical metasediments is flanked on both sides by predomi
nantly mafic metavolcanic sequences. The metasediments have

been Interpreted as overlying the metavolcanics, thus forming a 
large synclinorium, roughly coaxial with Eyapamikama Lake 
(Satteriy 1941, Thurston et a i (1979). The supracrustal rocks are 
bounded on all sides by metamorphosed felsic intrusive rocks; 
migmatized rocks of sedimentary origin occur to the east of the 
belt (Thurston et al  1979).

AGUTUA ARM METAVOLCANICS

The oldest stratified rocks in the map area occupy the extreme 
southwestern part of the North Caribou Lake belt These comprise 
mainly massive mafic flows. A gross southwest-striking stratig
raphy is suggested by two feisic and intermediate 
pyroclastic/volcaniclastic intercalations situated near the northeast 
end of Agutua Arm. These units dip shallowly to the southeast, 
however their stratigraphic relations within the Agutua Arm 
metavolcanics are tenuous due to the absence of top indicators.

The most extensive felsic and intermediate pyroclastic/vol- 
caniclastic sequence is situated between the mouth of the North 
Caribou River and the west end of Eyapamikama Lake. Both 
fragmental sequences are composed mainly of monolithic tu ff and 
lapilli-tuff. Coarser fragmental rocks, mainly heterolithic, are com
monly too deformed to determine the method of fragmentation, 
and are hence termed "volcaniclastic"; these occur locally 
throughout the fragmental sequences.

Where discernible, bedding thickness in pyroclastic rocks is 
on the order of one metre to several metres, in places up to 10 m 
or more. Internal stratification is generally lacking or crudely de
veloped. These features suggest that these are mainly airfall 
pyroclastics deposited in a proximal, probably subaerial environ
ment.

KEEYASK LAKE METASEDIMENTS AND METAVOLCANICS

At the west end of Eyapamikama Lake is an east-facing, 8 km 
long metavolcanic-metasedimentary sequence with a maximum 
thickness of 800 m. This sequence thins gradually to the north 
where it is probably less than 200 m thick. An unconformable 
contact with the underlying pyrociastics/volcaniclastics of the 
Agutua Arm metavolcanic sequence is exposed at three localities, 
and marks the beginning of an early episode of sedimentation in 
the North Caribou Lake 'greenstone' belt. The metasediments are 
nowhere thicker than 18 m, and comprise, in ascending order, 
trough cross-stratified quartz arenite exhibiting bimodal to random 
paieocurrent directions; massive quartz arenite; marlstone 
(possibly stromatolitic); very thinly bedded to laminated slltstone; 
lean chert-magnetite iron formation; and intraformational marlstone 
breccia.

The presence of mature, cross-stratified quartz arenites con
taining well-rounded grains suggests a tectonically stable, 
shallow-water shelf environment; the presence of stromatolites (?) 
is consistent with this interpretation. Quartz-rich metasediments 
also occur in the nearby North Spirit Lake belt, and were inter
preted by Wood (1977, 1980). and Donaldson and Ojakangas 
(1977) to signify a period of early crustal stability in the Archean, 
as yet undefined chronologically.

Directly overlying the Keeyask Lake metasediments is a se
quence comprising ultramafic rocks interpreted by the authors as 
volcanic. These rocks are best exposed northeast of Keeyask 
Lake, where the maximum exposed thickness is about 100 m. 
Although now converted to talc + carbonate ±  amphibole ±  
serpentine schists, primary textures including spinifex and poly- 
suturing are well-preserved. Pillowed flows, some intensely 
variolitic, occur locally. Autoclastic breccias are common in the 
north part of the unit. Flow thickness is generally at least several 
metres.

Minor interdigitation of the ultramafic metavolcanics with the 
mafic metavolcanics that generally overlie them may be the result 
of mesoscopic folding or it may reflect a facies transition north
westward from predominantly mafic to predominantly ultramafic 
metavolcanics. The mafic metavolcanics appear to pinch out north 
of Keeyask Lake and are best exposed northeast and east of 
Keeyask Lake, and south of the North Caribou River.

Mafic metavolcanics in this area include massive and pillowed 
varieties. Fine-grained massive flows commonly exhibit medium- 
to coarse-grained flow centres. Pillows are generally little- 
deformed, range in length from 40 to 150 cm. and commonly 
display a zonation of vesicles toward their tops. Moderate to high 
concentrations of vesicles in the pillows indicates that these rocks 
were deposited in a relatively shallow marine environment.

Varioles up to 20 cm in diameter are common in mafic flows 
east of Keeyask Lake; locally they have coalesced to form sub
metre-scale masses. Minor mafic autoclastic breccias occur north 
of Keeyask Lake, generally in association with ultramafic breccias.

NORTH RIM METAVOLCANICS

North of Eyapamikama Lake a 0.4 to 1.7 km thick sequence of 
metavolcanics is continuously bounded throughout the map area 
by tonalitic intrusive rocks to the north and clastic metasediments 
to the south. Its relationship with the Keeyask Lake mafic and 
ultramafic metavolcanics is enigmatic because of poor exposure 
between Miskeesik and Eyamikama Lakes.

The North Rim metavolcanics comprise massive and pillowed 
mafic flows with minor intercalations of mafic and intermediate 
volcaniclastic rocks, chemical metasediments and metamorphosed 
ultramafic rocks of unknown origin.

In most areas the North Rim mafic metavolcanics are mod
erate^ to intensely deformed; length to width ratios of preserved 
pillows (in sections normal to dip) commonly vary between 10 and 
125. Intense attenuation of pillows is notable in the Atikomik Lake 
and Castor - Pollux Lakes areas. Pillow shape and packing ar
rangement can be used only rarely as facing indicators, as in the 
McGruer Lake area (see also Satteriy, 1941, p. 13). Pillows locally 
contain abundant vesicles, indicating a shallow marine environ
ment of deposition.

Small deformed pods and lenses of calc-silicate material char
acterized by the assemblage plagioclase + diopside ±  gros- 
suiarite ±  quartz ±  epidote ±  tourmaline, occur within mafic 
metavolcanics between Atikomik and Capella Lakes.

SOUTH RIM METAVOLCANICS

The South Rim metavolcanics form the southern limit of the North 
Caribou Lake belt from the east part of the map area to south of 
the west end of Eyapamikama Lake. Their relationship with the 
Agutua Arm and Keeyask Lake metavolcanic successions is un
known, due to a presently undefined component of movement 
along the North Caribou River Fault.

Like the North Rim metavolcanics the South Rim sequence is 
between 0.4 and 1.7 km thick. As in the North Rim, massive and 
pillowed mafic metavolcanics predominate, with only local inter
calations of felsic and intermediate tuff, chert and chert-magnetite 
banded iron formation. The best exposed section through the 
South Rim metavolcanics is on the shores of the channel between 
Eyapamikama and Seeseep Lakes. There, massive and pillowed 
mafic flows alternate on the scale of several metres to tens of 
metres; minor pillow breccia layers are commonly less than 2 m 
thick and are typically strongly foliated (sheared?). Hyaloclastite is 
preserved in pillow interstices. Some pillows contain highly vesicu
lar zones. In general, the South Rim metavolcanics are less de
formed and recrystallized than those of the North Rim.

EYAPAMIKAMA LAKE METASEDIMENTS

A major episode of clastic sedimentation is represented by the 
rocks occupying the core of the North Caribou Lake belt. These 
rocks unconformably overlie the Keeyask Lake mafic and ul
tramafic metavolcanics, and appear to be at least in part grada
tional with the North Rim metavolcanics; their contact relationship 
with the South Rim metavolcanics is not well understood due to 
poor exposure. Deformation of the metasedimentary unit is gen
erally most pronounced away from the centre of the belt in close 
proximity to the North and South Rim metavolcanics. The best 
preserved section of the metasediments follows the length of 
Eyapamikama Lake. At the west end of the lake these sediments

fine upward from conglomerate through arenite to an arenite- 
mudstone assemblage, and thence to mudstone, which predomi
nates to the east end of the lake.

The base of the clastic sedimentary sequence is character
ized by matrix-supported and, less commonly, clast-supported 
conglomerates containing a wide variety of cobble- to boulder
sized clasts derived from relatively local plutonic, volcanic, sub- 
volcanic and sedimentary sources. Overlying, and to a lesser 
extent interstratified with the conglomerates are commonly mas
sive, immature, coarse wackes and feldspathic arenites. Rare 
graded arenites 15-150 cm thick, exhibit basal scour structures 
marked by lag deposits.

interbedded mudstone-arenite or wacke commonly exhibits a 
variety of primary structures including graded bedding, flames, 
slump features, scours and clast rip-ups. As these sediments 
display various combinations of the Bouma cycle, they are inter
preted to be turbidites.

Most of the clastic metasedimentary unit comprises thinly to 
very thinly bedded, fine-grained mudstones characterized by a 
well-developed slaty cleavage. These rocks imply deposition in a 
low energy, deep water environment.

CHEMICAL METASEDIMENTS

Chemical metasediments such as chert and banded iron formation 
commonly occur as local accumulations contained within all 
metavolcanic-metasedimentary sequences described above. 
Grunerite-quartz banded iron formation is notable in the Castor - 
Pollux Lakes area where tectonic enclaves of this rock are con
tained within a highly deformed, transposed assemblage of 
metapelite, metawacke, mafic metasediments, fine-grained mafic 
metavolcanics, and rare sericite schists. Exposures of grunerite- 
quartz iron formation are up to 12 m thick, however thicknesses 
have probably been significantly increased by tight folding.

METAPLUTONIC ROCKS

The North Caribou Lake belt is bounded by three felsic intrusive 
masses. As emphasis in this survey was placed on the 
metavolcanic-metasedimentary rocks of the belt, only cursory ex
amination was made of the bordering plutons.

The North Caribou Lake Batholith marks the southern limit of 
the greenstone belt. Near the contact it comprises moderately 
foliated biotite tonalite, and, less commonly, granodiorite. 
Xenoliths of mafic volcanics are common, suggesting that the 
volcanics pre-dated emplacement of the pluton.

The intrusive body bounding the north side of the belt is 
compositionally and texturally varied, ranging from massive

tonalite and granodiorite to foliated biotite granite to gneissic 
granite and granodiorite to foliated, layered tonalite and 
plagioclase megacrystic tonalite. Mafic xenoliths occur at least 1.8 
km from the volcanic-plutonic contact.

The Weagamow Batholith bounds the belt to the west. At its 
eastern limit north of Keeyask Lake its character varies from 
massive, equigranular hornblende granodiorite to a felsic quartz- 
phyric rock which may be subvolcanic. Many felsic plutonic clasts 
in the conglomerate at the west end of Eyapamikama Lake bear at 
least superficial resemblance to the rocks composing the 
Weagamow Batholith. Hence this pluton may have pre-dated the 
major episode of sedimentation in the North Caribou Lake belt.

STRUCTURAL GEOLOGY
Two major folding events are recorded in the rocks of the 
Eyapamikama Lake area. The firs t D1, is characterized by: (a) 
mesoscopic and macroscopic tight to isoclinal folding about east- 
striking, sub-vertical axial planes; (b) a penetrative mineral and 
mineral aggregate foliation (S1); (c) transposition of bedding and 
original fabric elements (S0) into parallelism with and (d) 
flattening of pillows and conglomerate clasts. A strong mineral 
lineation (L1) occurs in the hinge zones of D1 folds. L-S fabric is 
typically most pronounced in metavolcanic rocks adjacent to the 
granitoid bodies to the north and south.

Opposing stratigraphic top indicators throughout the study 
area, but particularly in the rocks north of Eyapamikama Lake 
suggest the presence of large amplitude D1 folds having 
wavelengths of up to 1 km or more. Repetition of stratigraphy is 
thus likely in many pans of the area, including those where facing 
criteria are not available.

Bedding and S1 are in turn deformed about open to gentle (D2) 
folds with northeast-striking, shallowly to moderately southeast
dipping axial planes. The intersection of D2 foliation/cleavage (S2) 
with S0/S 1 fabric results in a crenulated lineation (L2), most pro
nounced in slatey mudstones on the shores of Eyapamikama 
Lake. In most other rocks effects of D2 folding are poorly devel
oped or absent.

Narrow brittle deformation zones are distributed throughout 
the Agutua Arm metavolcanics. These west- to southwest-striking 
fault zones are mainly sinistral and vary in width from 3 to 6 m. 
The most prominent fault zone mapped is the North Caribou River 
Fault, which is intermittently traceable for 11 km. This zone is 
characterized by a strong penetrative foliation where mafic and 
ultramafic metavolcanics are overprinted; and by shallowly to 
moderately plunging, west-trending mineral and fold axis linea- 
tions. Talc-carbonate schists, commonly fuchslte-bearing, and as
sociated quartz-carbonate layers are contained within parts of the 
fault zone, as are rare tectonic enclaves of massive quartz arenite.

These fault zones have economic importance, serving as 
hosts for Cu-Ag-Au mineralization, as at the Teal Deposit (Property 
No.8).

A zone characterized by a more ductile style of deformation 
extends along the northern side of the belt at least as far east as 
the eastern end of Eyapamikama Lake. Deformation within this 
zone is most evident along the contact between metavolcanics 
and metasedimentary rocks where lithologies of contrasting comr 
petency are intercalated. On a mesoscopic scale, competent lay

ers are boudinaged; this may account for the intermittent nature of 
banded iron formation units in this area. Tight and isoclinal east- 
plunging folds with subvertical axial planes are best seen in 
chemical metasediments. Dislocation o f fold limbs resulting in 
'fish  hook" structures is common, and presents a complex picture 
on outcrop scale.

METAMORPHISM
Metamorphic zones are roughly parallel to the boundaries of the 
North Caribou Lake belt A large area of low grade metamorphism 
is asymmetrically disposed between Agutua Arm and the eastern 
lim it of the study area. Metamorphic rank increases to medium 
grade north and east o f this chlorite zone as established by the 
appearance of biotite, and localized andalusite, cordierite, and 
staurolite. A distinct biotite isograd, as delineated in mudstones of 
the central clastic metasedimentary sequence extends for 30 km 
along Eyapamikama Lake. Biotite porphyroblasts, probably formed 
at the expense of chlorite, gradually coarsen northwards, attaining 
3 mm diametres as on Stanley Lake. Roughly 2.5 km north of the 
biotite isograd, the appearance of garnet is favoured in certain 
mafic metavolcanic and iron-rich metapelite compositions. The 
garnet isograd was traced for at least 16 km between McGruer 
Lake and west of Castor Lake.

Metamorphic subdivision of mafic metavotcanics is more d if
ficult in the field due to a prevailing fine grain size and impercep
tible megascopic difference between actinolite and green horn
blende. However, within 150 m of tonalitic batholiths positioned 
along the north and south contacts of the North Caribou Lake belt, 
mafic metavolcanics are characterized by black hornblende + 
plagioclase ±  quartz ±  biotite assemblages.

Impressive cordierite zones are developed in metapelitrc rocks 
at the eastern end and near the northwest extremity of 
Eyapamikama Lake.

An andalusite-siliimanite isograd was observed at Miskeesik 
Lake in the northwest part of the North Caribou Lake belt. An
dalusite locally coexists with staurolite and also can occur as 
large pink masses within deformed quartz veins associated with 
andalusite-bearing metapelites in this area.

Kyanite-bearing metapelite was encountered near Miskeesik 
Lake and may represent the first such occurrence in the Sachigo 
Subprovince in northwestern Ontario.

ECONOMIC GEOLOGY
TEAL CU-AU-AG OCCURRENCE (PROPERTY NO.8)

This showing was the first important locus of property develop
ment in the map area. The early exploration and development 
history from 1957-1967 by Teal Exploration Limited has been 
summarized by Thurston et al. (1979). In 1976 this property was 
acquired by St. Joseph Exploration Limited (now Sulpetro Minerals 
Limited). Exploration work involved a 1977 airborne electromag
netic survey, geological mapping, and diamond drilling (3 holes 
totalling 365 m) (Assessment Files Research Office, Ontario Geo
logical Survey, Toronto). This exploration work ceased in 1979.

Mineralization is mainly confined to a 12 by 195 m area within 
a quartz-carbonate shear zone developed between massive 
metadiorite and mafic metavolcanics, situated 900 m north of 
Randall Lake. The shear zone, which represents the known south
western limit of the North Caribou River Fault, consists mainly of 
highly sheared metadiorite which has been extensively replaced 
by quartz. Irregular ankerite-quartz veins, which form a complex 
network, contain chalcopyrite, pyrite, tetrahedrite, and pyrrhotite. 
Although appreciable values o f Ag up to 87.8 ounces per ton 
(Harris 1959) and Au up to 10 ounces per ton (D. Bending, 
consulting geologist, Toronto, personal communication, 1984) have 
been reported from the Teal Occurrence, such mineralization ap
pears to be extremely localized and only sporadically developed 
along strike. The sulphides also in fill fractures, in cases where 
ankerite-quartz veins are brecciated.

Mineralization at depth was tested by St. Joseph Exploration 
Limited in 1978. No down-dip extension of the mineralization was 
established.

PYROTEX CU-AU-AG OCCURRENCE (PROPERTY NO.6)

This occurrence was investigated by Pyrotex Mining and Explora
tion Company Limited in 1966. The Cu-Au-Ag mineralization was 
examined by stripping, trenching, and diamond drilling (3 holes, 
264 m) (Assessment Files Research Office. Ontario Geological 
Survey, Toronto).

The mineralization is contained within fine-grained, massive 
mafic metavolcanics. This property is situated just north of a 
contact with an extensive northeast-striking felsic to intermediate 
pyroclastic/volcaniclastic sequence. At the western end of the 
showing a 0.8 m wide shear zone, striking 087 and dipping 73°S 
lies in sharp contact with carbonatized mafic metavolcanics. The 
shear zone contains abundant carbonate.

Known mineralization is confined to several quartz veins up to
0. 3 .m wide. Attitudes of these veins are variable but are mod
erately to highly discordant to the foliation in the host rocks. A 
deep brown carbonate-rich alteration is notable in mafic metavol
canics within 0.3 m of the quartz veins. Mineralization is mainly 
medium- to coarse-grained arsenopyrite which locally composes 
up to 60% of quartz veins. Pylte and chalcopyrite occur mainly as 
anhedral crystals and irregular, string-like masses disseminated 
throughout the aTsenopyrite-rich areas.

Gold is generally concentrated in samples with highest ar
senic content (12 to 17% arsenic) although the maximum gold 
value of 72.6 ppm (2.12 ounces per ton) does not correlate with 
the highest arsenic concentration. Some gold may therefore be 
contained within pyrite or chalcopyrite.

NORTH CARIBOU RIVER AG-ZN-PB OCCURRENCE (PROPERTY
NO .5)

A 13 cm wide shear zone mineralized with sphalerite, pyrite, 
galena, and chalcopyrite was discovered during this survey. The 
shear zone, which strikes 120 and dips 67°NE, is characterized by 
well-defined deformation banding. It Is composed of 0.3-2.5 cm 
wide quartz-brown carbonate layers alternating with 1-1.5 cm 
wide, dark green layers rich in fine-grained chlorite. The shear 
zone is localized along a contact between deformed intermediate 
tu ff and a mafic dyke.
Mineralization occurs in two different modes:
1. sphalerite - pyrite - chalcopyrite in quartz-brown carbonate 

layers concordant to foliation; and
2. galena-pyrite in later, cross-cutting, calcite-rich veins (1-15 

cm width).
Native silver occurs as rare, thin, irregular fine-grained flakes 

up to 2 mm across.
Assays of mineralized material show silver contents between 

2.1 and 2.9 ounces per ton, and indicate very low Au/Ag ratios 
(<0.4 x 10'3). Ag content increases proportionately with Zn content, 
thus, other than in the rare occurrence of native silver, most Ag is 
probably contained within sphalerite.

CENTRE LAKE OCCURRENCE (PROPERTY NO.7)

This occurrence is underlain predominantly by mafic volcanics. 
Ground magnetic and horizontal loop electromagnetic surveys per
formed by St. Joseph Exploration Limited located a conductive 
anomaly at the contact between pillowed andesitic volcanics and 
cherty rhyolite. This anomaly was tested by a 94 m deep diamond 
drill hole which intersected a massive sulphide breccia zone 
containing 60% pyrrhotite and 10% pyrite with traces of chal
copyrite; a 2.43 m drill intersection assayed 0.025 ounces Au per 
ton (Assessment Files Research Office, Ontario Geological Survey, 
Toronto). This unit is in contact with a quartz-magnetite banded 
iron formation with 5% magnetite and 1-2% pyrrhotite, which 
assayed 0.06 ounces Au per ton over a 1.53 m drill intersection.

EYAPAMIKAMA LAKE MOLYBDENITE-FLUORITE OCCURRENCE 
(PROPERTY NO.2)

On the shoreline at the northwestern end of Eyapamikama Lake, a 
6 m wide granodiorite dike, striking 065°, is concordant with 
intercalated metawackes and biotite-cordierite metapelites. Nu
merous fracture-controlled veins, oriented sub-perpendicular to the 
dike contacts, appear to be consanguinous with the granodiorite 
since they do not cross-cut the intrusive contacts. Some of the 
quartz veins contain sparsely disseminated, fine-grained molyb
denite and purple fluorite. Fluorite occurs interstitial to subhedral 
plagioclase and quartz grains, and as inclusions and 
microfracture-fillings in potassic feldspar grains.

Along the dike contacts occur several zones of greisen char
acterized by coarse-grained, green muscovite and higher con
centrations of fluorite, molybdenite, and pyrite. Chemical analyses 
of such material revealed anomalously high levels of F, Li, and Be 
(Geoscience Laboratories, Ontario Geological Survey, Toronto).

An exposure with similar trondhjemite dikes is situated near
by, about 200 m northwest of Eyapamikama Lake. Several of 
these narrower dikes contain tourmaline-quartz veins trending ap
proximately normal to the intrusive contacts. These also contain 
disseminated fluorite, green muscovite and molybdenite. A chemi
cal analysis of a tourmaline-rich part of one such dike indicates 
high flourine contents and anomalously high levels of tungsten 
(95 ppm) (Geoscience Laboratories, Ontario Geological Survey, 
Toronto).

These dikes merit closer investigation to establish their rela
tionship with Au mineralization. Near the Musselwhite property on 
Opapimiskan Lake, similar granitoid dikes, consisting mostly of 
albite with some tourmaline along the dike contacts, were found to 
have appreciable gold values (R. Hall, Ph.D. Candidate, Queen's 
University, Kingston, personal communication, 1984).

RECOMMENDATIONS FOR FUTURE MINERAL 
EXPLORATION
A preliminary analysis of geochemical, geological, and structural 
data indicates several important gold and/or silver associations.

GOLD AND/OR SILVER MINERALIZATION ASSOCIATED WITH 
BRITTLE DEFORMATION ZONES

Structurally-controlled deposits such as the Cu-Au-Ag Teal Occur
rence may occur elsewhere along major brittle deformation zones 
as exemplified by the North Caribou River Fault. This southwest- 
striking sinistral fault is traceable for at least 11 km. Talc- 
carbonate schists, fuchsitic carbonate-rich units, and deformed 
arsenopyrite-bearing quartz veins in the vicinity of this fault 
should be investigated in detail for Ag-Au concentrations. The 
highest gold values obtained during this survey in that area were 
110 and 125 ppb (Geoscience Laboratories, Ontario Geological 
Survey, Toronto).

Numerous narrow (<1.0 m) carbonate-rich shear zones are 
common along the shoreline of Agutua Arm. These should be 
examined for Cu-Au-Ag and Zn-Ag-Pb mineralization.

A specific exploration target is the extensive felsic to inter
mediate pyroclastic/volcaniclastic sequence between Agutua Arm 
and the portage between Eyapamikama and Pakiagama Lakes. A 
small quartz pod within highly jointed intermediate tuff breccia at 
the mouth of the North Caribou River assayed 0.04 ounces per ton 
and 0.5 percent Cu (Geoscience Laboratories, Ontario Geological 
Survey, Toronto). It Is therefore suggested that these 
pyroclastic/volcaniclastic rocks be given closer scrutiny for further 
mineralization.

GOLD MINERALIZATION ASSOCIATED WITH ULTRAMAFIC 
METAVOLCANICS

Potential for gold exists in the Keeyask Lake ultramafic metavol
canic sequence. One promising area is situated at Centre Lake, 
where rocks of this sequence, have been considerably deformed 
in the nose of a northeast-trending mesoscopic fold. Later shear
ing, related to the nearby North Caribou River Fault, further de
formed these rocks. Two specimens of sulphide-mineralized talc- 
carbonate and mafic metavolcanic material from the fold core 
contain anomalously high levels of gold, 380 and 470 ppb 
(Geoscience Laboratories, Ontario Geological Survey, Toronto) re
spectively.

St. Joseph Exploration Limited encountered anomalously high 
levels of gold in the same area (Rayner 1978). An intersection of 
cherty interflow material contained pyrrhotite and pyrite with 
sparse chalcopyrite and sphalerite, and assayed 200 ppb Au over 
1.53 m. In a second case a 1.22 m diamond drill intersection of 
felsic subvolcanic porphyry mineralized with veinlets of tourmaline 
- quartz - pyrite and minor arsenopyrite assayed 400 ppb Au (St. 
Joseph Exploration Limited drill logs, Assessment Files Research 
Office, Ontario Geological Survey, Toronto).

Carbonatized, locally pyritic, pillowed mafic metavolcanics 
which are intercalated with spinifex-textured ultramafic metavol
canics occur 500 m northeast of Keeyask Lake. A sample of this 
mafic material contained 460 ppb Au (Geoscience Laboratories, 
Ontario Geological Survey, Toronto).

GOLD MINERALIZATION ASSOCIATED WITH BANDED IRON 
FORMATION

Gold is associated with highly deformed, banded iron formation at 
the Musselwhite Property on Opapimiskan Lake (Andrews et at. 
1981). In early 1984 indicated reserves in the West Anticline Zone 
of that property exceeded one million tons averaging 0.18 ounces 
Au per ton (The Northern Miner. February 9. 1984).

Preliminary assay data suggest similar lithologic controls for 
gold mineralization in at least two parts of the map area, the 
Castor - Pollux Lakes and Centre Lake - Eyapamikama to 
Pakiagama Lakes portage areas.

Banded iron formation in the Castor - Pollux Lakes area 
occurs in at least six tectonically separated lenses within a ductile 
deformation zone containing mainly clastic metasediments and 
mafic metavolcanics. The banded iron formation lenses are ex
posed over a strike length of 2.5 km. Several lenses have been 
examined by trenching and shallow pits.

Near the southwestern end of Castor Lake an 8 m-thick 
grunerite-quartz banded iron formation is well-exposed. This thinly 
to very thinly bedded unit has been tectonically flattened. Quartz- 
rich layers compose about 70% of the unit. Fine-grained grunerite- 
rich layers contain accessory garnet and/or black tourmaline.

The banded iron formation lens situated 170 m south of the 
east end of Pollux Lake is similar to the Castor Lake exposure, 
except for lower concentrations of magnetite and sulphide min
eralization. Coarse-grained pyrrhotite occurs in discordant veins 
up to 2 cm in width, and appears to be fracture-controlled.

Grunerite-quartz banded iron formation in the Castor - Pollux 
Lakes area has probably been overlooked to date as a potential 
gold exploration target because the magnetic signature of these 
rocks is poorly distinguishable from surrounding rocks on regional 
aeromagnetic maps (ODM-GSC 1960). The iron formation units 
appear to increase in magnetic intensity towards the east 
(maximum magnetic relief 1000 gammas). Grunerite-magnetite 
banded iron formation units up to 8 km in length may exist in the 
Stanley - McGruer Lakes area. This part of the map area clearly 
requires detailed ground exploration in order to delineate pre
viously unrecognized banded iron formation exposures.

Several small aeromagnetic anomalies with maximum mag
netic relief of 1000 gammas (ODM-GSC 1960) represent lean 
banded iron formation in the area south of the west end of 
Eyapamikama Lake. These iron formations belong to the Keeyask 
Lake metasedimentary sequence. Exposed banded iron formations 
were encountered at two localities only. About 400 m south of the 
Eyapamikama - Pakiagama Lakes portage, a lean carbonate-quartz 
banded iron formation to massive carbonate unit about 20 m thick 
overlies massive to locally laminated quartz arenite. The 6 m-wide 
banded iron formation is characterized by low weathering choco
late brown to deep orange-brown-weathering carbonate-rich lay
ers. Massive to laminated white chert layers makes up roughly 
50% of the rock. Thin layers of laminated siltstone, rich in fine
grained fuchsite, also occur within this iron formation. A local, 
angular breccia containing banded iron formation fragments, is 
possibly of intraformational origin.

The other exposed occurrence of banded iron formation near 
the southwestern end of Centre Lake is similar to the banded part 
of the carbonate facies iron formation just described.

Deformed quartz veins and lenses are distributed throughout 
ail parts of these iron formations and could contain gold con
centrations. Angular iron formation boulders up to several metres 
across are common in the general area. Several boulders contain 
discordant quartz veins with sparse, disseminated pyrite and ar
senopyrite. Preliminary geochemical data for such boulders show 
gold concentrations in the order of 90 ppb (Geoscience Laborato
ries, Ontario Geological Survey, Toronto).

GOLD ASSOCIATED WITH ARSENOPYRITE-TOURMALINE QUARTZ 
VEINS

Gold potential exists in parts of the map area featuring 
arsenopyrite-bearing, tourmaline-quartz veins, in the Castor - 
McGruer Lakes area several such veins were encountered in 
highly deformed zones. A typical vein exposed 600 m south of the 
east end of Pollux Lake varies in width from 5 to 46 cm and is 
concordant to the foliation in garnet-biotite metawacke host rocks. 
Boron-metasomatism is evidenced by replacement o f the 
metawacke by black tourmaline.

A sample of massive arsenopyrite from a similar vein to that 
described above, about 1000 m south of McGruer Lake, assayed 
10.9 ppm Au (0.32 ounces per ton) and 27 percent As 
(Geoscience Laboratories, Ontario Geological Survey, Toronto).

These veins and the factors controlling their distribution in this 
deformation zone should be further investigated.

REFERENCES
Andrews, A.J., Sharpe, D.R., and Janes, D.A.
1981: Preliminary Reconnaissance of the Weagamow - North Cari

bou Lake Metavolcanic-Metasedimentary Belt, including the 
Opapimiskan Lake (Musselwhite) Gold Occurrence; 
p.196-202 in Summary of Field Work, 1981, by the Ontario 
Geological Survey, edited by John Wood, O.L. White, R.B. 
Barlow, and A.C. Colvine, Ontario Geological Survey, Mis
cellaneous Paper 100, 255p.

Donaldson, J.A. and Ojakangas, R.W.
1977: Orthoquartzite Pebbles in Archean Conglomerate, North Spir

it Lake, Northwestern Ontario; Canadian Journal of Earth 
Sciences, Volume 14, p.1980-1990.

Emslie, R.F.
1962: Wunnummin Lake (NTS 53A), Ontario; Geological Survey of 

Canada, Map 1 - 1962, scale 1 inch to 4 miles or 1:253 440. 
Geology 1962.

Harris, J.J.
1959: Unpublished Report on Teal Exploration Limited Property; 

Resident Geologist's Files, Ontario Ministry of Natural Re
sources, Red Lake.

Ingham, W.N.
1966: Unpublished Geological Report of Pyrotex Mining and Ex

ploration Company Limited; Resident Geologist's Files, On
tario Ministry of Natural Resources, Red Lake.

ODM-GSC
1960: North Caribou Lake, Kenora District; Geophysics Paper 

919G, Scale 1:63 360.
Rayner. N.W.
1978: Geological Report, Weagamow Lake Project 190, Grid 5, St. 

.Joseph Explorations Limited; Assessment Files Research 
Office, Ontario Geological Survey, Toronto.

Satteriy, J.
1941: Geology of the Windigo - North Caribou Lakes Area, Kenora 

District (Patricia Portion); Ontario Department of Mines, An
nual Report for 1939, Volume 48, Part 9, p.1-32. Accom
panied by Maps 48h and 48J.

Thurston, P.C., Sage, R.P., and Siragusa, G.M.
1979: Geology of the Winisk Lake Area. District of Kenora (Patricia 

Portion); Ontario Geological Survey, Report 193, 169p. Ac
companied by Maps 2287 and 2292, scale 1:253 400 or 1 
inch to 4 miles.

Wood, John
1977: Geology of the North Spirit Lake Area, District of Kenora 

(Patricia Portion); Ontario Division of Mines GR 150, 60p. 
Accompanied by Map 2362 (scale 1:31 680).

1980: Epiclastic Sedimentation and Stratigraphy in the North Spirit 
Lake and Rainy Lake Areas: A Comparison; Precambrian 
Research, Volume 12, p.227-255.

SOURCES OF INFORMATION
Base map derived from National Topographic Series Sheets 
53B/10, 53B/11, 53B/14 and 53B/15.
Assessment Files Research Office, Ontario Geological Survey, 
Toronto.
Geoscience Laboratories, Ontario Geological Survey, Toronto. 
Magnetic declination is 0°33.9'W at Latitude 53°007Longitude 
91% )', 1984.
Metric Conversion Factor: 1 ft. = 0.3048 m 
Geology is not tied to surveyed lines.

CREDITS
Geology by J.R. Bartlett, F.W. Breaks, EA. DeKemp, H.N. Shields 
and assistants, 1984.
Technical editing by Mitra Maharaj.
Map design and layout by R. Balgalvis and Tom Watkins.

Every possible effort has been made to ensure the accuracy of 
the information presented on this map; however, the Ontario Min
istry of Natural Resources does not assume any liability for errors 
that may occur. Users may wish to verify critical information; 
sources include both the references listed here, and information 
on file  at the Resident or Regional Geologist's office and the 
Mining Recorder's office nearest the map area.

This project was funded by the Ontario Ministry of Northern Af
fairs.

Issued 1985

Information from this publication may be quoted if credit is given. 
It is recommended that reference to this map be made in the 
following form:

Bartlett, J.R., Breaks. F.W., DeKemp, E.A., and Shields, H.N.
1985: Precambrian Geology of Eyapamikama Lake Area 

(Opapimiskan Lake Project), Kenora District (Patricia Por
tion); Ontario Geological Survey, Map P.2834, Geological 
Series - Preliminary Map. Scale 1:31 680. Geology 1984.




