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FOREWORD

The Eyapamikama Lake area, located approximately 175 km 
north of Pickle Lake, is underlain by four sequences of 
metavolcanic rocks and two metasedimentary sequences, and by 
ultramafic to felsic intrusive rocks, all of Archean age.

The detailed mapping of the area was undertaken to provide a 
comprehensive geological data base for mineral exploration 
and land use planning.

Several previously known mineral occurrences were examined 
during the field survey. They are of the Cu-Au-Ag type. 
Several previously unknown occurrences of Ag-Zn-Pb-Cu and 
molybdenum-fluorite were also investigated and are described 
in this report.

V.G.Milne
Director
Ontario Geological Survey
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ABSTRACT

The Eyapamikama Lake area covers about 600 km2 and is located roughly 

175 km north of Pickle Lake. It forms the northwestern segment of the North 

Caribou Lake metavolcanic-metasedimentary belt. The area is underlain by 

four major sequences of metavolcanic rocks 2932  3 to 2978   1.8 Ma in age 

span, and two of metasedimentary rocks; the supracrustal rocks are bounded to 

the north, west and south by granitoid batholiths 2871 to 2990   1.8 Ma. Nearly 

all rocks present are of Archean age. Metavolcanic rocks are primarily mafic, 

with subordinate ultramafic, intermediate and felsic varieties; at least two, and 

as many as four periods of volcanism deposited these rocks. Metasedimentary 

rocks were deposited in two distinct episodes; the first is characterized by 

quartz arenites deposited between 2958.7   1.8 and 2978  3 Ma and stromatolith 

siltstones, and is restricted to the western end of Eyapamikama Lake. The 

second episode deposited a thick coarse to fine clastic sequence between 2871 

and 2958   1.8 Ma that forms the core of the belt. Metavolcanic rocks flanking 

the metasedimentary rocks on both sides are interpreted to underlie them, thus 

forming a synclinorium. Ultramafic to felsic intrusions were emplaced into the 

volcanic and sedimentary strata. A complex deformation history consisting of 

several folding events and later brittle fault activity of a minimum age of 2827 

Ma has affected the map area, as has low grade to locally medium grade 

metamorphism.

Several previously known mineral occurrences were examined during this 

survey; these were mainly of the Cu-Au-Ag type. Previously undocumented Ag- 

Zn-Pb-Cu and molybdenum-fluorite occurrences were also examined. Au and 

Ag mineralization is typically controlled by structure, with shear zones the most 

common host. An intensive lithochemical program carried out during this survey 

indicates that although anomalously high gold concentrations exist in some 

unaltered rocks, the highest assay values were derived from arsenopyrite-

xxi





tourmaline-quartz veins cutting highly deformed metavolcanic rocks and 

metasedimentary rocks, including banded iron formation.

s#**^
X i

LOCATION MAP Scale : 1 : 1 548 000
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GEOLOGY

OF THE 

EYAPAMIKAMA LAKE AREA

District of Kenora (Patricia Portion)

by 

F.W. Breaks* and I.R. Bartlett2

INTRODUCTION

In the summer of 1984 the Ontario Geological Survey began a three-year 

integrated study of the North Caribou Lake area involving field work by staff of the 

Precambrian, Engineering and Terrain, and Mineral Deposits Sections. This program, 

known as the Opapimiskan Lake Project, was prompted by gold exploration activity in 

the Opapimiskan Lake area which sparked wide interest in the gold potential of the 

region and in turn created a demand for an updated and expanded data base. This 

report details the results of bedrock mapping by staff of the Precambrian Geology 

Section in 1984. Throughout the report reference to specific localities is made using 

the Universal Transverse Mercator (UTM) grid system.

LOCATION AND ACCESS

The Eyapamikama Lake area (Figure 1) is irregular in shape and is bounded by 

Latitudes 5204T to 53000'N and Longitudes 90044' to 9101T. The area which 

constitutes the northwestern one-third of the North Caribou Lake Belt, covers about 

600 km2; its centre is roughly 175 km north of Pickle Lake.
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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 nearby 

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, in the 

southern part of the belt. This road and the Musselwhite gold property on the south 

side of the lake are linked by a recently constructed winter road.

The western portion of the project area, where most of the field activity took 

place, is readily accessible by watercraft using the Weagamow-Eyapamikama - North 

Caribou Lake system. Most of the canoe routes and portages described by Satterly 

(1941) were found usable in 1984, and several new ones were established by the field 

crew.

FIELD PROCEDURES

Mapping was confined mainly to the North Caribou Lake metavolcanic- 

metasedimentary belt; the bounding granitoid bodies were examined only in a narrow 

zone marginal to the belt. Mapping was done at a scale of 1:15840. The geological 

field data were plotted on acetate sheets attached to 1:15840 scale aerial photographs 

which were derived from enlargement of 1:63,360 scale aerial photographs obtained 

from the National Airphoto Library, Geological Survey of Canada, Ottawa. The data 

were then transferred to 1:15840 scale base maps that had been produced by 

enlargement of 1:50000 scale National Topographic Series maps.
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PREVIOUS GEOLOGICAL WORK AND MINERAL EXPLORATION

The North Caribou Lake metavolcanic-metasedimentary belt was first mapped by 

Satterly (1941) at a scale of 1:63,360. The area was later remapped at a 

reconnaissance scale during geological compilation by Emslie (1962) and Thurston et 

al. (1979). Andrews et al. (1981) undertook a preliminary reconnaissance of the belt. 

The belt was also reexamined at a reconnaissance scale by R. Hall (Esso Minerals 

Canada, personal communication, 1984) to complement detailed mapping conducted in 

the Opapimiskan Lake area. The area was covered by an airborne magnetometer 

survey at a scale of 1:63360 in 1960 (ODM-GSC 1960).

The earliest exploration activity in the general area was a staking rush following 

the discovery of a gold-bearing quartz vein on nearby Upper Windigo Lake, circa 1928 

(Satterly 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 of Canada Limited both undertook major reconnaissance programs designed 

to test massive sulphide, nickel and gold potential. A complete summary of this work 

and other early exploration is given hi Thurston et al. (1979), and is represented in 

records of the Assessment Files Research Office, Ontario Geological Survey, Toronto.



GENERAL GEOLOGY

The North Caribou Lake greenstone belt forms part of the Sachigo Subprovince 

which contains 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 isolated 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 "megabelt". Some of these features are quite distinct 

from developmental stages recognized in supracrustal belts to the south in the Uchi 

and Wabigoon Subprovinces.

The Eyapamikama Lake area covers the northwestern part of the North Caribou 

Lake Belt. It is underlain mainly by four major sequences of metavolcanic rocks, and 

two of metasedimentary rocks (see Figure 2) that have been intruded by a variety of 

stocks, dikes and sills of ultramafic to felsic composition (see Table l for lithologic 

units). These rocks have been complexly deformed during several folding events; a 

major fault has overprinted rocks in the southwest part of the area. Most of the area 

has been metamorphosed at low grade conditions; medium grade metamorphism has 

affected small areas, particularly in the extreme northwestern part of the belt.

Locally occurring unmetamorphosed diabase dikes, probably of Proterozoic age, 

postdate all other bedrock units, which are Archean. Relatively thin Pleistocene and 

Recent deposits cover a large proportion of the area.



ARCHEAN

METAVOLCANIC ROCKS

ULTRAMAFIC METAVOLCANIC ROCKS (UNIT 1)

Keeyask Lake Ultramafic Metavolcanic Rocks

Ultramafic rocks of unequivocally volcanic origin are, with the exception of three 

or four isolated outcrops, restricted to the area around the west end of Eyapamikama 

Lake where they are disposed in an 8 km-long, east-facing unit. The unit is, in 

general, poorly exposed in the southern 6 km, however its maximum thickness there is 

estimated to be 600 m. At its southern limit the unit may be tectonically thickened in 

the nose of a fold. The unit thins northward gradually from the Keeyask Lake area, 

and pinches out about 2 km north of that lake. In the south, the metavolcanic 

sequence lies with apparent conformity on an 18 m thick metasedimentary sequence 

comprising quartz arenites and marlstones. North and south of Keeyask Lake 

relationships along the western contact of the metavolcanic sequence are unknown, 

due to an absence of outcrop. Better exposure in the upper parts of the unit suggests 

that, in general, it is overlain by, and intercalated with mafic metavolcanic rocks. This 

is most apparent north of Keeyask Lake. Further north, where the mafic metavolcanic 

rocks pinch out against the ultramafic unit, conglomerates and sandstones are 

intercalated with, and overlie the ultramafic metavolcanic rocks.

The best exposures of ultramafic metavolcanic rocks are located north of Keeyask 

Lake. There the rocks exhibit a wide variety of well-preserved primary textures, 

despite moderate deformation and recrystallization at middle greenschist facies. 

Spinifex-textured flows, generally several metres thick, are common (Plate 1). These 

are typically dark green, orange-brown-weathering, relatively uniform rocks. The 

spinifex texture is manifested as bladed aggregates up to 20 cm long. Microscopic 

study reveals that the individual, positive-weathering blades have been completely



recrystallized; fine- to coarse-grained tremolite-actinolite has replaced the pyroxene 

spinifex blades, and serpentine aggregates with minor fibrous tremolite-actinolite 

pseudomorph olivine spinifex blades. Olivine and pyroxene spinifex textures occur 

together in some rocks. The matrix to the spinifex blades consists mainly of fine 

fibrous, bladed and equant grains of tremolite-actinolite, with up to 209fc calcite and 

159& chlorite.

Cumulate-textured ultramafic rocks occur sporadically throughout the area north of 

Keeyask Lake. These are generally aphanitic to fine grained, completely recrystallized 

rocks with colour characteristics similar to the spinifex-textured flows. The tightly to 

loosely packed cumulus grains, originally olivine and pyroxene, are now replaced 

mainly by serpentine and tremolite-actinolite respectively. Cumulus grains outlines are 

weakly visible meso- and microscopically; the grains range from less than 0.5 mm to 4 

mm across, and average less than l mm. At one locality (UTM 62613/586631), a 10 

to 15 cm thick cumulate zone separates two spinifex-textured flows.

Also occurring sporadically in the area north of Keeyask Lake are ultramafic flows 

exhibiting polysuture texture (Plate 2); this is characterized by extensive fractures less 

than l cm wide, now filled mainly with carbonate, that define polygons 2 to 10 cm 

across. Away from the fractures, these fine grained, light to dark green, orange- 

brown- to brown-grey-weathering rocks are massive, and are essentially composed of 

tremolite-actinolite and chlorite.

In close spatial association with polysuture- and spinifex-textured flows north of 

Keeyask Lake are rare pillowed flows of possible ultramafic composition. These 

medium green-grey, light green-grey weathering rocks contain 25 to 120 cm long 

pillows that are commonly intensely variolitic. The 2 to 3 mm varioles are disposed in 

concentric zones within the pillows, and are more concentrated in the inner parts. 

Some pillows contain quartz-filled former gas cavities which are surrounded by 

alteration haloes. Minor hyaloclastic material occurs in some pillow interstices.



A locally common and variable rock type in the northern part of the ultramafic 

metavolcanic unit is autoclastic breccia. Although most examples of these rocks have 

been interpreted as flow breccias, unbrecciated equivalents are generally absent. The 

breccias are unstratified deposits averaging l m in thickness. Some breccias are, 

except for the carbonate-filled fractures, relatively homogeneous rocks, commonly fine 

grained, medium grey-green and light grey-weathering. Other rocks are medium 

grained, with spinifex-textured fragments common. At one locality (UTM 6259/58665) 

the outcrop consists of a 5 m thick, coarse, rubbly-weathering breccia exhibiting 

ellipsoidal structures that are probably pillows.

Relatively common toward the upper contact of the ultramafic metavolcanic unit 

are fragment to matrix-supported breccias that commonly contain mafic as well as 

ultramafic volcanic fragments in an ultramafic matrix. These may represent primary 

breccias that have been reworked; the commonly subangular to angular fragment 

shapes probably indicate slight reworking. These breccias may represent a lithology 

transitional between ultramafic flows and the epiclastic rocks that overlie them. This 

gradational contact also involves primary interdigitation of ultramafic breccias with 

epiclastic rocks derived, in part, from an ultramafic volcanic source; this suggests that 

only a minor unconformity separates the two units.

South of the Keeyask Lake area, exposures of ultramafic metavolcanic rocks are 

rare. At the extreme southwestern part of Eyapamikama Lake one locality (UTM 

62789/586288) features ultramafic flow breccia as well as polysuture and cumulate- 

textured flows, and minor mafic flow breccia. The cumulate-textured ultramafic flows 

are typically fine grained rocks consisting of 80 to 9096 tremolite-actinolite replacing 

tightly to loosely packed pyroxene phenocrysts; 5% plagioclase occurs in intercumulus 

areas. Minor carbonate and chlorite are secondary. The presence of plagioclase and 

the close spatial association suggest that there is a genetic link between these 

cumulate rocks and the mafic metavolcanic rocks.
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At the southern end of the ultramafic metavolcanic unit, hi the vicinity of Centre 

Lake, the rocks are not demonstrably volcanic, however these have been correlated 

with Keeyask Lake area rocks on the basis of their similar composition and 

stratigraphic position. These typically orange-brown-weathering talc-carbonate-rich 

rocks are generally more deformed than then* northern counterparts; some are highly 

sheared, and commonly contain disseminated sulphides. Sulphide-bearing quartz- 

carbonate veins and iron-strained, carbonate-rich zones are hosted by these rocks. At 

one locality (UTM 62826/586074) there occurs a massive, medium-grained, probably 

intrusive ultramafic rock, composed almost entirely of tremolite-actinolite; formerly 

considered to belong to Unit 7 (Bartlett et al. 1985), it is now interpreted to be 

synvolcanic, and thus part of Unit 1.

Other Ultramafic Metavolcanic Rocks

Two occurrences of ultramafic metavolcanic rocks that do not belong to the 

Keeyask Lake metavolcanic unit are contained within a thin, lenticular mafic 

metavolcanic unit parallel to, but detached from, the North Rim metavolcanic 

sequence north of the west end of Eyapamikama Lake. Although possibly at the same 

stratigraphic level within the deformed mafic unit, the two outcrops are about 4 km 

apart. The eastern outcrop appears on the map (see Map P.2834 in back pocket) as a 

discrete unit enclosed by mafic metavolcanic rocks. This outcrop consists of fine 

grained, moderately foliated rocks composed almost entirely of tremolite-actinolite. 

The western occurrence is a 3 m thick ultramafic flow intercalated with massive and 

pillowed mafic metavolcanic rocks and siliceous clastic metasedimentary rocks. The 

flow exhibits well-preserved spinifex texture.

Other possible, isolated occurrences of ultramafic metavolcanic rocks include one 

within the Agutua Arm mafic metavolcanic sequence on the northeastern shore of
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Pakiagama Lake (see Map P.2834, in back pocket), and one within the North Rim 

mafic metavolcanic unit, 2 km southeast of Atikomik Lake.

MAFIC METAVOLCANIC ROCKS (UNIT 2)

Mafic metavolcanic rocks are disposed in four major sequences in the 1984 map 

area. These are: 1) the North Rim Metavolcanic rocks which constitute the northern 

edge of the North Caribou Lake greenstone belt, 2) the South Rim Metavolcanic 

rocks defining the southern edge of the belt, 3) the Agutua Arm Metavolcanic rocks 

concentrated in the southwestern part of the belt, and 4) the Keeyask Lake mafic 

metavolcanic rocks occurring at the extreme western end of Eyapamikama Lake.

North Rim Metavolcanic Rocks

North of Eyapamikama Lake a 0.4 to 1.7 km thick sequence of predominantly 

mafic metavolcanic rocks 2,932   3 Ma in age is continuously bounded, throughout 

the 1984 map area, by tonalitic intrusive rocks to the north, and clastic and chemical 

metasedimentary rocks to the south. In the Atikomik-Capella Lakes area the 

metasedimentary unit is truncated, and the southern boundary of the North Rim 

metavolcanic unit is defined by the contact with tonalitic rocks of the Weagamow 

Batholith. A narrow 12 km long unit of mafic metavolcanic rocks is enclosed entirely 

within the Eyapamikama Lake Metasedimentary rocks north of the west half of 

Eyapamikama Lake. This unit trends parallel to, and is here considered to be part of 

the North Rim sequence. Two mafic metavolcanic lenses north of Stanley Lake may 

be eastern extensions of this unit.

The contacts with tonalitic rocks to the north, and, at the extreme western end of 

the unit, to the south, are nowhere exposed. The northern contact is considered to be 

abrupt, based on a physiographic break that is, in most places, well-defined. Xenoliths
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of mafic metavolcanic material are common in the intrusive body to the north, 

indicating that the North Rim Metavolcanic rocks predated the intrusion.

The contact between the North Rim Metavolcanic rocks and the clastic and 

chemical metasedimentary rocks to the south appears, in many places, to be 

gradational over a distance across strike of up to 100 m. The gradation is manifested 

as decimetre- to decametre-scale interdigitation of metawacke, metapelite and/or 

chert/iron formation with fine grained, layered or uniform mafic rocks consisting 

mainly of hornblende and plagioclase. The latter rocks are interpreted to be flow 

material and/or tuffs, or their minimally reworked equivalents. At the time of writing 

it was not known unequivocally if this gradation reflected primary depositional 

sequences, or if it was mainly the result of deformation. Much of the North Rim 

Metavolcanic rocks are moderately to highly deformed (Plate 3), suggesting that 

deformation was at least in part responsible for the present gradational contact.

Although the North Rim Metavolcanic rocks comprise a wide variety of mafic 

metavolcanic rocks, there is remarkable uniformity along strike; the only major 

exception is in the Atikomik-Capella Lakes area, where the rocks were subjected to a 

higher grade of metamorphism.

Mafic metavolcanic rocks of the North Run include mainly massive and pillowed 

flows; mafic rocks displaying millimetre- to centimetre-scale layering occur locally. 

Amygdules or vesicles are common in some pillowed flows, but were rarely observed 

in non-pillowed flows. Porphyritic flows are markedly absent in the North Rim 

metavolcanic sequence.

Most massive and pillowed flows are fine grained, with aphanitic and medium- 

grained varieties subordinate. Medium-grained amphibolites generally represent the 

central parts of flows. The mafic flows are medium green-grey to black, medium 

green to green-grey to brown-grey-weathering rocks composed mainly of hornblende 

and plagioclase. Other, minor ferromagnesian minerals that occur in addition to 

hornblende are pyroxene in the Atikomik-Capella Lakes area, biotite in the area north
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of the western end of Eyapamikama Lake, and chlorite in the Castor-Pollux Lakes 

area. The rocks are massive to variably foliated; moderately to strongly foliated rocks 

are ubiquitous, but are particularly notable in certain parts of the North Rim, such as 

the Castor-Pollux Lakes area.

Pillows are generally moderately to highly deformed and range in length from 40 

to 125 cm. Length to width ratios vary from 2:1 to 125:1. Selvedges range from 2 

mm to 4 cm thick, and average l cm. Vesicles or quartz and carbonate amygdules 

occur within pillows where they may constitute up to 1(^ of the rock. Some pillows 

display a concentric zonation of vesicles/amygdules. Pillow shape and packing 

arrangement can only rarely be used with confidence to discern stratigraphic tops, as 

in the McGruer Lake area (see also Satterly 1941, p.13). The presence of ubiquitous 

pillows containing 10*26 or more amygdules suggests that the prevailing environment of 

deposition of the North Rim Metavolcanic rocks was shallow subaqueous.

Throughout the North Rim metavolcanic sequence, otherwise massive mafic flows 

commonly contain thin, positively weathered segregations composed of quartz and/or 

epidote. These deformed veinlets are generally parallel to the foliation, and impart a 

ribbed appearance to the rock.

Microscopically, the massive and pillowed mafic flow rocks typically consist of 

xenoblastic to subidioblastic grains of pale to dark green hornblende averaging l mm 

in length, with interstitial plagioclase recrystaUized to form a granoblastic texture, or 

less commonly, a complex mosaic of fine subgrains. Recrystallization has been 

complete in nearly all the rocks. Only one rock (UTM 64677/587120) was observed 

which had preserved minor original plagioclase lath outlines. The composition of 

plagioclase grains was not determined, as twinning, where developed, is commonly 

diffuse. The colour index (CI) spans the mafic spectrum (35 to 90), averaging about 

60 for the unit as a whole. No systematic variation in CI was observed across strike 

or from one area to another.
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The mafic metavolcanic rocks of the Atikomik-Capella Lakes area commonly 

contain 50 to 65 9fc idioblastic hornblende averaging 3 mm across. Plagioclase in these 

rocks is coarser than in other rocks of the North Rim Metavolcanic rocks; it also 

typically defines a granoblastic texture. These features reflect the higher metamorphic 

grade in this area. Porphyroblastic clinopyroxene forms up to 2(^ of some of these 

rocks. In this area some mafic metavolcanic rocks are layered on the scale of 

millimetres to centimetres; this layering appears to be due to metamorphic 

differentiation. Layering occurs in rocks throughout the rest of the North Rim 

metavolcanic sequence, and is defined by compositional variations, most commonly in 

the relative proportions of hornblende and plagioclase. Grain size variations also 

define layering.

Alteration patterns affecting mafic metavolcanic rocks of the North Rim vary to 

some extent from one area to another. In general, rocks of the North Rim are not 

pervasively altered, and commonly host quartz veins and veinlets, particularly 

associated with shear zones. Quartz and carbonate are the main secondary minerals, 

with epidote, tourmaline and chlorite subordinate. Podiform epidote-rich segregations 

up to 74 cm long occur locally.

In the Schade Lake area epidote pervades mafic metavolcanic rocks, constituting 

up to 4Qtyo of the rock. In some cases this epidotization makes the rocks appear to 

be intermediate in composition.

An anomalous type of alteration occurs at the extreme western end of the North 

Rim metavolcanic unit. Calc-silicate layers and pods up to 15 cm thick occur widely 

in highly deformed amphibolide mafic metavolcanic rocks between Miskeesik and 

Atikomik Lakes (Plate 3). These compose up to 596 of a some exposures and 

typically consist of an inequigranular, porphyroblastic, fine to coarse-grained aggregate 

of diopside (60 to IQtyo) tourmaline (20%) with the remainder composed of 

plagioclase, hornblende, clinozoisite, quartz, and locally orange garnet and carbonate. 

Calc-silicate layers up to 13 cm thick, dominated by epidote and clinozoisite, occur in
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the Atikomik Lake area. Rust-staining commonly renders these segregations 

conspicuous in the field, although visible sulphide mineralization is sparse and 

restricted to anhedral, medium-grained pyrrhotite.

Mineralogical zonation occurs in some calc-silicate pods. For example, a core of 

orange garnet or black tourmaline may be enveloped by coarse-grained grey-green 

diopside masses. Within the calc-silicate-bearing mafic metavolcanic unit tourmaline 

also occurs as fine grained needles in deformed quartz veins up to 50 cm in width, 

and as porphyroblastic aggregates up to 2 m across.

The North Rim Metavolcanic rocks contain isolated layers and lenses, centimetres 

to 100 m thick, of metasedimentary rocks, including metawacke, metapelite and 

metaconglomerate; ultramafic metavolcanic rocks; and ultramafic sills.

South Rim Metavolcanic Rocks

South of Eyapamikama Lake a 0.4 to 2.0 km thick sequence of predominantly 

mafic metavolcanic rocks defines the southern edge of the 2871 Ma North Caribou 

Lake greenstone belt. It is continuously bounded to the south by mainly tonalitic 

rocks of the North Caribou Lake Batholith. From south of the western end of 

Eyapamikama Lake to the eastern edge of the 1984 map area its northern limit is 

marked by the contact with clastic and chemical metasedimentary rocks belonging to 

the Eyapamikama Lake metasedimentary unit. Southwest of Eyapamikama Lake the 

northern boundary of the South Run Metavolcanic rocks is, for the purposes of this 

report, defined by the North Caribou River Fault, and an arbitrary line extending 

southwestward from the western limit of the fault. This definition of the north limit 

of the South Rim metavolcanic sequence in this area is arbitrary because age 

relationships between the South Rim Metavolcanic rocks and the Keeyask Lake and 

Agutua Arm Metavolcanic rocks are unknown. In addition, gross lithologic distinction 

between the South Rim and Agutua Arm Metavolcanic rocks has not been established.
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The South Rim Metavolcanic rocks demonstrably predate the North Caribou Lake 

Batholith, as evidenced by the common occurrence of mafic volcanic xenoliths 

contained within the tonalitic periphery of the batholith coupled with a 150 m wide 

amphibolite contact metamorphic aureole superimposed upon low grade regionally 

metamorphosed mafic metavolcanic rocks.

In contrast to the North Rim sequence, the South Run Metavolcanic rocks are 

generally less deformed and recrystallized. They consist mainly of massive and pillowed 

mafic flows, with sparse mafic and intermediate tuffs and iron formation.

Massive and pillowed mafic flows are commonly aphanitic to fine grained and 

non-foliated to moderately foliated. Variably foliated medium-grained mafic rocks 

may, in some cases, represent flow centres. Plagioclase-phyric mafic flows, some with 

phenocrysts up to 2 cm across, are rare. Throughout the South Rim sequence small, 

local shears have converted parts of mafic flows to strongly foliated zones in which 

original features are no longer recognizable. Mafic flows are medium to dark grey to 

grey-green on the fresh surface, and weather to a variety of colours, most commonly 

dark grey-green and medium grey. The mafic rocks consist essentially of amphibole 

(actinolite and/or hornblende), plagioclase, and chlorite.

Pillowed mafic flows occur mainly from Staunton Lake to east of Seeseep Lake. 

The paucity of recognizable pillows west of Staunton Lake may be due, in part, to the 

higher strain state assumed by the rocks adjacent to the North Caribou River Fault. 

Pillows are generally moderately deformed to essentially undeformed, ranging in length 

from 0.3 to 2.0 m. Length to width ratios range from 2:1 to 12:1. Selvedges are 

commonly less than l cm thick. Some pillows have highly vesiculated zones, generally 

less than 2 cm thick, immediately adjacent to the selvedge. Pillow shape and packing 

arrangement can be used at many localities to determine stratigraphic tops, which are 

invariably to the north.

A well-exposed cross section of the South Rim sequence is afforded along the 

channel between Eyapamikama and Seeseep Lakes. These pillowed flows are
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intercalated, on the scale of metres to tens of metres, with less abundant massive 

mafic flows. Some pillowed sections include pillow breccias and rare hyaloclastite.

Pillowed flows tend to display a wide diversity of character from one flow to the 

next, even across single outcrops. This is particularly evident with respect to variations 

in strain state exhibited in these rocks. The spectrum from virtually undeformed to 

highly sheared is represented, even across single outcrops. In the area of the Seeseep 

Channel several thin, discrete shear zones are mineralized, with significant gold values 

(Bartlett et al. 1985). These shear zones may have followed hyaloclastite zones, which, 

where recognizable, have assumed considerable strain.

Thin section studies of mafic flow rocks of the South Rim Metavolcanic rocks 

illustrate that recrystallization in these rocks has been less severe than in the North 

Rim Metavolcanic rocks. Most thin sections from the area north of Seeseep Lake 

display some relict textures, including felty textures common in mafic flow rocks, 

porphyritic textures involving plagioclase microphenocrysts and hornblende megacrysts, 

cumulate textures involving pseudomorphed pyroxene grains, and subophitic textures. 

Actinolite is the main mafic mineral in most rocks in this area.

Further to the west, the South Rim mafic metavolcanic rocks typically exhibit a 

moderate foliation accompanying a greater degree of recrystallization; relict plagioclase 

laths which define with hornblende, ophitic and subophitic textures, occur only rarely. 

Hornblende, or an iron-rich actinolite, appears to be the most common mafic mineral 

in rocks to the west.

The differences in recrystallization and strain state of the mafic rocks from east to 

west are probably functions of proximity to the North Caribou River Fault. The rocks 

furthest removed from the fault are the most well-preserved.

Minor occurrences of intermediate tuff are located along the Seeseep Channel and 

north of Randall Lake. Minor mafic tuff occurs north of Staunton Lake. Silicate and 

oxide facies iron formation and minor associated garnetiferous metasedimentary rocks
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mainly occur north of Randall Lake. The iron formations consist of lean magnetite- 

chert, hornblende-grunerite and carbonate-grunerite types.

Several alteration types have affected the South Rim Metavolcanic rocks. The 

most pervasive alteration is the ubiquitous epidotization of plagioclase. Some rocks 

also host epidotized pods. Epidote accompanies some of the myriad quartz veins that 

cut the South Rim rocks. Considerable carbonate occurs with and without quartz in 

veins and irregular patches, and is locally associated with concentrations of pyrite and 

pyrrhotite. Sulphides occur in veinlets and in shear zones, which are commonly 

quartz- and carbonate-rich.

Agutua Arm Mafic Metavolcanic Rocks

These 2981.0   1.8 Ma metavolcanic rocks are the oldest in the map area and 

occupy the extreme southwestern part of the North Caribou Lake Belt (Figure 1). 

Age relations with the North Run and South Rim Metavolcanic rocks are, however, 

presently unknown. The eastern limits are defined by the overlying Keeyask 

metavolcanic-metasedimentary assemblage. South of the North Caribou River, a 

partial locus of the North Caribou River Fault, the boundary between the Agutua Arm 

Metavolcanic rocks and South Rim Metavolcanic rocks is presently uncertain; for the 

purposes of this report it is arbitrarily defined as being coincident with the fault.

A gross southwest-striking stratigraphy is suggested in the Agutua Arm 

Metavolcanic rocks by felsic to intermediate pyroclastic/volcaniclastic intercalations 

which occur near the northeastern end of Agutua Arm. These units dip shallowly to 

the southeast. Stratigraphic tops were obtained from one locality only (UTM 

62371/586129), at the northeast end of Agutua Arm. There quartz amygdules are 

concentrated at the inferred top of an altered mafic flow, indicating upright, southeast- 

facing stratigraphy.
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Massive, fine grained, equigranular flows predominate in the Agutua Arm mafic 

metavolcanic rocks. These flows are mainly green-black-weathering, with some being 

yellow-green on the weathered surface. Massive flows are best preserved in exposures 

on Pakiagama Lake and on the North Caribou River.

Apart from local occurrences of subophitic textures, plagioclase phenocrysts, 

hornblende megacrysts, and quartz-rich amygdules, primary textures and structures are 

rare in Agutua Arm mafic metavolcanic rocks. Subophitic textures are mainly 

preserved in the central parts of the chlorite zone (see Metamorphism section), as at 

UTM 62614/585914. There the fine grained massive flows consist of 50 to 60*?fc 

randomly oriented, moderately to strongly epidotized plagioclase laths partially 

embedded in granoblastic aggregates of hornblende; accessory quartz is present in 

some rocks.

Plagioclase phenocrysts in mafic flows vary from 5 to 20 mm in length, and in 

shape from euhedral laths to globules. The commonly strongly altered phenocrysts can 

form as much as 60 to 709ft of the rock. Rarely, mafic flows display a size gradation 

of plagioclase phenocrysts.

Hornblende blastophenocrysts, probably after pyroxene, occur locally in mafic 

flows; these are generally small, with diameters averaging 2 mm.

Quartz amygdules occupy up to 10% of some mafic flows in the north and 

northeast parts of Agutua Arm.

Pillows were encountered at one exposure only, located at the western edge of the 

map area, on Weagamow Lake. Rayner (1978) found pillow structures during detailed 

mapping in the area around the Teal Occurrence (see Bartlett et al. 1985).

Fragmental mafic metavolcanic rocks are rare in the Agutua Arm sequence. 

Mafic breccia is well-preserved at UTM 62385/586168, however.
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Keeyask Lake Mafic Metavolcanic Rocks

Overlying the Keeyask Lake ultramafic metavolcanic rocks is a sequence of 

predominantly mafic metavolcanic rocks traceable for at least 4 km from north of 

Keeyask Lake to the extreme south part of Eyapamikama Lake. The maximum 

thickness of this sequence is 600 m. The lower contact with the ultramafic rocks 

north of Keeyask Lake involves mesoscopic intercalation of the two units; further 

south the nature of the contact is unknown. The upper contact with epiclastic rocks 

of the Eyapamikama Lake metasedimentary sequence is exposed only hi the area 

north and northeast of Keeyask Lake. There a sharp contact is exposed; it consists of 

feldspathic wacke lying with concordance on light grey- to white-weathering mafic 

metavolcanic rocks grading toward the contact, from a pillowed flow, through an 

apparently massive section, to a fine, probably autoclastic breccia.

The Keeyask Lake mafic metavolcanic rocks are highly variable megascopically, 

comprising massive, pillowed, variolitic, brecciated, porphyritic and amygdaloidal flows. 

Most massive flows are aphanitic or fine grained, light to dark green, green-grey- to 

buff-white-weathering rocks composed mainly of chlorite and plagioclase, with or 

without actinolite and/or hornblende. These rocks are locally associated with medium 

and coarse-grained amphibolites, interpreted to represent the central parts of some 

flows.

Pillows are generally little-deformed and range in length from 10 to 150 cm. 

Selvedges are relatively thick, ranging from l to 4 cm, averaging 2.5 cm. Vesicles 

and/or amygdules form a thin concentric zone towards the outer part of some pillows; 

in others amygdules show a marked polarity towards the top of the pillow. Some 

pillows contain up to 20% amygdules. Pillow breccias are locally abundant. Pillowed 

flows commonly contain disseminated sulphides, including arsenopyrite. One such flow 

(UTM 62605/586628) assayed 460 ppb Au.



Varioles are ubiquitous in massive and pillowed flows of the Keeyask Lake mafic 

metavolcanic unit. These range from l mm to 20 cm in diameter, averaging 2 to 3 

cm. Locally, varioles have coalesced to form masses up to l m across. Some of the 

larger varioles display concentric compositional zoning; hollow centres are common.

Flow breccias are common throughout the mafic metavolcanic unit. These are 

generally one to several metres thick. Mafic flow breccias are locally intercalated with 

ultramafic breccias and epiclastic sedimentary rocks, particularly near the northern 

terminus of the mafic metavolcanic unit.

Plagioclase phenocryst and amygdules occur separately and together in massive 

and pillowed mafic flows. The phenocrysts are commonly small (< l to 5 mm) and 

not abundant.

Mafic flows of this unit are variously altered; silicification, carbonatization and 

epidotization are the most common alteration types. Sulphide-bearing quartz- 

carbonate veins locally cut the mafic volcanic rocks.

Occurring near the stratigraphic middle of the mafic metavolcanic sequence, east 

and southeast of Keeyask Lake, are local occurrences of medium-grained, cumulate- 

textured mafic rocks with a CI of 75 to 80. Composed mainly of tremolite-actinolite 

with or without talc and serpentine or plagioclase, these rocks are almost identical to 

some occurring sporadically throughout the underlying ultramafic unit, and are thus 

considered to be genetically related to them. On this basis the enclosing mafic 

metavolcanic rocks are also considered to be genetically related to the ultramafic 

metavolcanic rocks, and probably belong to the komatiitic suite, as defined by Aradt 

and Nisbet (1982).

The presence of abundant flow breccias, and pillows containing up to 2Q^o 

amygdules suggests that subaqueous deposition occurred at depths considerably less 

than 500 m (Jones 1969), possibly on the order of tens of metres.

An absence of outcrop between Eyapamikama and Centre Lakes does not allow 

reliable extension of the Keeyask Lake mafic metavolcanic unit to the Centre Lake



area. However, several outcrops of mafic metavolcanic rocks occurring east and 

northeast of Centre Lake lie close to the inferred upper contact of the ultramafic 

metavolcanic unit, and may thus be correlatable with mafic rocks to the north. Mafic 

metavolcanic rocks in the Centre Lake area contrast with those further north in that 

they possess a stronger foliation and are more intensely altered; these, however, may 

be effects arising from closer proximity to the North Caribou River Fault and/or other 

deformation zones in the Centre Lake area.

INTERMEDIATE AND FELSIC METAVOLCANIC ROCKS (UNIT 3)

Intermediate and felsic metavolcanic rocks occur in mappable units only in the 

southwestern part of the belt, where they are intercalated with mafic metavolcanic 

rocks. They occur sparsely throughout the remainder of the belt, mainly as thin beds 

interlayered with the Eyapamikama Lake Metasedimentary rocks and, more commonly, 

the North and South Rim mafic metavolcanic rocks.

The most extensive intermediate and felsic metavolcanic unit lies north of the 

North Caribou River between the northeast shore of Agutua Arm and 0.5 km west of 

the southwesternmost bay of Eyapamikama Lake. From there the unit has been 

tentatively extended southward to include felsic rocks in the Centre Lake area and 

adjacent to the North Caribou River Fault. The intermediate and felsic sequence, in 

general intercalated with mafic metavolcanic rocks, has poorly defined northern and 

southern boundaries; the eastern contact with the Keeyask Lake Metasedimentary 

rocks is locally exposed, and is currently interpreted by the authors to be an 

unconformity. Some rocks of this unit, originally mapped as felsic tuff, were, upon 

microscopic examination, determined to be altered amygdaloidal and locally 

plagioclase-phyric mafic flows; thus the unit is probably not as thick in the Agutua 

Arm area as is shown on Map P.2834 (in back pocket).
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The western part of the unit is best exposed on the shores and islands of Agutua 

Arm, where the rocks are generally coarsely fragmental. Moderate to strong 

deformation of most rocks has resulted in conversion of original fragment shapes to 

oblate, or, more rarely, prolate ellipsoids; this has rendered determination of original 

shape, and therefore method of fragmentation impossible, and the rocks have thus 

been termed volcaniclastites. These rocks commonly do not exhibit obvious layering 

on a megascopic scale; this may be, in part, a function of the small size of outcrops (5 

to 10 m across), or by the obscuring effect of weathered surfaces by wave wash- 

derived clay deposits. In some cases highly flattened fragments have imparted a sub- 

centimetre scale, pseudo-layered appearance to the rock.

Fragment:matrix ratios are highly variable, but, in general, the matrix dominates. 

Fragments are mainly lithic (wholly volcanic), and crystal, with plagioclase phenocrysts 

more common than quartz phenocrysts; vitric (pumiceous) fragments occur only locally. 

Lithic fragments include intermediate (commonly plagioclase-phyric) and felsic 

varieties, supported by slightly more mafic matrix. Pre-strain lithic fragment sizes are 

in the fine to coarse lapillus range. It is common for rocks to contain two or three 

types of lithic fragments; some rocks contain both intermediate and felsic fragments.

Relatively undeformed intermediate tuff breccia occurs at one locality (UTM 

62260/5(5985), and provides a marked contrast to the typically more-deformed 

fragmental rocks in the area. It consists of tightly packed, equidimensional lapillus- to 

small block-size fragments with a CI of 10 to 15, containing 35 to 40% slightly to 

moderately flattened amygdules of quartz or carbonate.

In the immediate vicinity of the mouth of the North Caribou River at Agutua 

Arm there is a diversity of fragmental rocks, both volcaniclastic and pyroclastic, of the 

types described above. Also in this area are light grey-weathering, fine grained 

massive intermediate rocks, possibly flows, that have been fractured and injected with 

hydrothermal fluids which has produced a pseudo-fragmental appearance. Massive to 

foliated felsic metavolcanic rocks occur on the shore and islands of northeast Agutua
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Arm; some grade from aphanitic and aphyric to quartz-phyric, and may represent 

flows. In the area about l km north of Pakiagama Lake, felsic tuff, intermediate and 

felsic lapilli tuff, and intermediate tuff breccias of unknown degree of reworking occur, 

commonly associated with fine- to medium-grained, possibly subvolcanic, tonalites 

bearing up to 60*^? modal quartz.

Intermediate and felsic metavolcanic rocks are well-exposed between the 

northeastern end of Pakiagama Lake and the base of the Keeyask Lake 

metasedimentary sequence. There the rocks include relatively little-deformed 

intermediate and felsic tuff, lapilli tuff, and possible flows. Felsic pyroclastic rocks are 

most abundant, and comprise mainly lapilli tuff and lapillistone. These are generally 

non-layered rocks that are highly variable in other respects. Although some are 

matrix-supported, most are fragment-supported with fragments occupying 8096 or more 

of the rock. Lithic fragments are most common, ranging in size from l to 7 cm in 

diameter. These are typically aphanitic, plagioclase-rich, and in some cases 

plagioclase-phyric. Some fragments may represent tuffaceous material. Commonly, 

two types of fragments, differing only slightly in composition and texture, are present 

in the same rock. Rare, fine lapilli-size fragments consisting mainly of chlorite and 

plagioclase are probably intermediate and mafic volcanic material. Crystal fragments 

in lapilli tuffs are mainly plagioclase in the 2 to 5 mm range; these generally compose 

59fc or less of the rock. Plagioclase-rich fragments, both lithic and crystal, are typically 

highly serialized, ac is the plagioclase-rich part of the matrix. Quartz commonly 

accompanies plagioclase in the very fine grained matrix. Discrete plagioclase crystals 

less than 2 mm across also constitute the matrix in some rocks. Carbonate occurs in 

patches in the matrix of some lapilli tuffs.

Immediately underlying, but separated by an unconformity from quartz arenites of 

the Keeyask Lake metasedimentary sequence, northeast of Pakiagama Lake, are felsic 

or intermediate fragmental units several metres thick. These highly variable rocks 

include white- to medium grey-weathering lapilli tuff, tuff breccias and pyroclastic

23



breccias containing angular, irregularly-shaped mafic volcanic fragments in the range of 

3 to 20 cm. Their mode of origin is presently unknown.

One relatively undeformed felsic lapilli tuff at the northeastern end of Pakiagama 

Lake contains about 409fc fragments c three lithic varieties and one possibly vitric type 

in an aphanitic matrix. The possibly pumiceous fragments are highly flattened (greater 

than 20:1 Length to width ratios), and in some cases define faint discontinuous 

laminations in the rock. Quartz phenocrysts and/ob amygdules are present in some of 

the less flattened fragments. The unsorted, unstratified, inhomogeneous nature of this 

heterolithic, possibly pumice-bearing rock suggests that it may be an ash flow deposit.

Northeast of Pakiagama Lake, within about 110 m of the upper contact with the 

Keeyask Lake Metasedimentary rocks, felsic and intermediate crystal tuffs occur. 

These are less abundant than the lapilli tuffs, described above, that occur closer to the 

contact. The intermediate tuff consists mainly of equant plagioclase grains averaging 

0.4 mm across, in a chloritic matrix. The textural preservation of the felsic crystal tuff 

is excellent. This rock consists of equant to elongate mainly monocrystalline 

plagioclase and quartz grains, 0.2 to 1.8 mm across, rounded to subangular, set in a 

matrix of quartz and plagioclase grains 0.03 mm across. Plagioclase-phyric lithic 

fragments l to 8 mm long occupy about 5% of this rock. The pointed terminations of 

some crystals indicates that this rock underwent little or no reworking.

In the area northeast of Pakiagama Lake intermediate and felsic rocks interpreted 

to be flogs are medium grey, white- to grey-weathering, fine grained, massive and 

uniform; some contain euhedral plagioclase phenocrysts or quartzofeldspathic 

fragments. Within several metres of the quartz arenites belonging to the Keeyask 

Lake metasedimentary sequence are non-layered, fine grained, dark green, light to 

dark grey-weathering felsic rocks that may represent one or more flows. These rocks 

are intensely spherulitic, with l to 8 mm diameter spherules composed mainly of 

plagioclase.
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Felsic metavolcanic and subvolcanic rocks occur in the Centre Lake area, and 

extend south to the North Caribou River Fault. These rocks are commonly quartz- 

phyric. Shearing has obliterated primary textures in many parts of the area. Rayner 

(1978) noted the presence of disseminated pyrite and arsenopyrite in "rhyodacite schist 

and cherty rhyolite", and reported pyrite constituting matrix to fragments in a "rhyolite 

breccia" from this area.

North of Agutua Arm lies a poorly defined intermediate volcaniclastic unit. Rocks 

of this unit are light green- to light-brown-weathering, massive to moderately foliated 

and commonly contain lapilli-size fragments. Some rocks are more siliceous, possibly 

a consequence of alteration, and contain felsic clots and quartz amygdules.

Other intermediate and felsic metavolcanic rocks in the Agutua Arm area occur in 

thin lenticular bodies, or as isolated outcrops. Intermediate and felsic volcaniclastic 

rocks occur around the middle part of Agutua Arm. These are commonly highly 

deformed rocks, indistinctly layered, with variable, but relatively low fragment contents; 

fragments are typically more mafic than the matrix and were originally lapillus- to 

block-size. In the south Agutua Arm area some rocks mapped as intermediate flows 

are possibly tuffaceous, on the basis of subtle centimetre-scale compositional layering. 

Between Agutua Arm and Randall Lake is a 3 km long, thin unit consisting of white- 

weathering intermediate flows and fine to coarse fragmental rocks, and sheared felsic 

rocks, possibly flows. Immediately north of the North Caribou River Fault, south of 

Pakiagama Lake is a unit about 500 m long that consists of foliated, quartz-phyric 

felsic metavolcanic rocks mapped as flows. Also laying along the North Caribou River 

Fault, about 1.5 km northwest of Brouse Lake, is an intermediate metavolcanic unit 

containing deformed coarse fragmental rocks consisting of felsic fragments in a 

chloritic matrix.

Felsic rocks interpreted to be tuffs occur in the Castor and McGruer Lakes areas, 

where they are interlayered with the Eyapamikaina Lake Metasedimentary rocks and 

the North Rim Metavolcanic rocks. These are aphanitic to fine grained, light grey-
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pink, light pink to buff-green-weathering, foliated, and are at least locally highly 

altered to sericite. Further east, in the Schade Lake area, a possible felsic tuff, 5 cm 

thick, is interlayered with mafic metavolcanic rocks.

Occurring within the South Rim Metavolcanic rocks, on the eastern shore of, and 

inland from, the channel from Eyapamikama to Seeseep Lakes are felsic (possibly 

some intermediate) tuff layers and/or sills, less than l m thick; these units are 

interstratified with massive and pillowed mafic metavolcanic rocks. The felsic light 

grey, white-weathering rocks have a grain size of up to 2 mm, and host quartz veins.

Intermediate flow breccias occur interdigitated with the Keeyask Lake ultramafic 

metavolcanic rocks and the basal conglomerates and sandstones of the Eyapamikama 

Lake Metasedimentary rocks ad one locality (UTM 6259/58665). These are aphanitic, 

dark green, light green-grey-weathering epidotized rocks in which a weak relict felty 

texture is preserved. The weathered surface is characteristically rubbly, with calcite 

filling the fractures.

METASEDIMENTARY ROCKS

CLASTIC METASEDIMENTARY ROCKS (UNIT 4)

Clastic metasedimentary rocks in the Eyapamikama Lake area occur almost 

exclusively in two major sequences, the Keeyask Lake Metasedimentary rocks and the 

Eyapamikama Lake Metasedimentary Rocks. In general these rocks underlie the least 

deformed parts of the belt, and thus are valuable indicators of paleoenvironment. The 

sandstone classification used in this section is presented in Figure 3 (after Williams, 

Turner and Gilbert 1954; McBride 1963).

All clastic sedimentary rocks in the Eyapamikama Lake area have been 

metamorphosed. Throughout this segment of the report the prefix "meta" has been 

omitted from sediment nomenclature to avoid cumbersome usage (eg. feldspathic 

meta-arenite"). The term "metapelite", however, is used to denote a mudstone that
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has undergone sufficient metamorphism to produce phanerocrystalline, and commonly 

porphyroblastic constituent minerals.

Keeyask Lake Metasedimentary Rocks

The Keeyask Lake Metasedimentary rocks represent the oldest metasedimentary 

sequence in the North Caribou Lake Belt. Although exposure is minimal along the 

less than 2 km strike length of the unit, nearly complete cross sections are afforded at 

two localities, where 15 to 20 m of stratigraphy are present. These localities are close 

to the Eyapamikama-Pakiagama Lakes portage (Figure 4). An exposure to the south 

of the portage comprises, in addition to clastic metasedimentary rocks, carbonate-chert 

banded iron formation and carbonate metasedimentary rocks, which are described in 

the section on Chemical Metasedimentary rocks.

Primary facing indicators present in the exposures near the portage show that, at 

least in that area, the steeply west-dipping strata are overturned. The sequence 

stratigraphically overlies the felsic and intermediate pyroclastics/volcaniclastics of the 

Agutua Arm Metavolcanic rocks dated at 2,981.0   1.8 Ma and is overlain in turn by 

ultramafic components of the Keeyask Lake Metavolcanic rocks.

The lower contact with Agutua Arm metavolcanic rocks is exposed only south of 

the portage (Plate 4). There, felsic tuff yields upward through 60 to 70 cm of light 

grey-weathering, fine grained rock, possibly representing a lithified weathered section 

of the tuff, to massive quartz arenite. Some mixing of the upper part of this possible 

regolith and the arenaceous material appears to have occurred.

The outcrops north of the portage afford the only exposure of the upper contact 

between the Keeyask Lake Metasedimentary rocks and the Keeyask Lake 

Metavolcanic rocks. Talc-tremolite-carbonate metaultramafic rocks, probably 

representing altered metavolcanic rocks (Plate 5), overlie brecciated mudstones (Plate 

6).
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The predominant, and most characteristic and distinctive lithology in the Keeyask 

Lake Metasedimentary rocks is quartz arenite. Mudstone is also a significant clastic 

rock type; quartz wacke occurs only in the Centre Lake area. Outcrops north of the 

portage exposes a variety of quartz arenite and mudstone types, and represents the 

most complete section through the Keeyask Lake clastic metasedimentary sequence. 

This is illustrated, in plan view, in Figure 4.

Quartz arenites include massive, medium bedded and cross-bedded varieties; some 

massive quartz arenites contain thin interbeds of black-green mudstone. Quartz 

arenites are typically light grey to white on fresh and weathered surfaces. Framework 

grains are solely quartz, and display a high degree of founding and sphericity; the 

grain size is 0.5 to 1.0 mm, averaging 0.7 mm. Fine matrix consists of microcrystalline 

quartz, with minor sericite and light green amphibole. Accessory minerals are zircon, 

apatite, ilmenite and monzonite. Zircon occurs as microlites in framework quartz 

grains and as discrete detrital grains.

The marked bimodality of grain size indicates considerable sorting, which, together 

with the high degree of founding and sphericity, is a characteristic of very mature 

sedimentary rocks. The trough cross-bedding indicates east-facing stratigraphy and 

opposing current directions. The small scale of cross-bedding implies a shallow water 

environment. The evidence suggests that the prevailing environment was a tidally 

influenced open beach or barred beach (Eriksson 1980).

From their work in the nearby North Spirit Lake area, Donaldson and Jackson 

(1965) and Donaldson and Ojakangas (1977) concluded that such Archean quartz 

arenites were probably derived from extensive reworking of a previous quartz-rich 

source. The detrital euhedral zircon population suggests that this was probably an 

igneous source.

Stratigraphically overlying the quartz arenites are 6 to 9 m of light grey- to beige- 

weathering mudstones that are typically laminated to very thinly bedded. The 

lowermost 10 cm contains abundant stromatolites, in the form of undulating laminar
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mats and as irregular bulbous mounds, 2 to 3 cm in height (Plate 1). Hematite 

staining is commonly associated with the better developed stromatolites. The 

stromatolites are characterized by truncation of growth laminae, small-scale branching 

and consistent upward convexity (Plate 7). They are gradually succeeded upwardly by 

centimetre-scale irregular flame structures and other soft sediment deformation 

features characterized by now-branching convolute and contorted laminae.

The stromatolites represent a brief hiatus with respect to turbulence and clastic 

influx. These conditions prevailed again at a reduced level, resulting in the deposition 

of the overlying mudstones, which contain thin interbeds of chert.

Toward the top of the mudstone sequence are intraformational breccias caused by 

tectonic disruption of mudstone beds (Plate 6). The tectonic activity that produced 

these breccias was most likely associated with the onset of Keeyask Lake volcanism.

Eyapamikama Lake Metasedimentaiy Rocks

A major episode of clastic sedimentation is represented by rocks occupying the 

core of the North Caribou Lake Belt. As a whole this metasedimentary sequence is 

exceptionally poorly exposed. The limited exposure, coupled with inferred structural 

repetition of stratigraphy makes thickness estimates of this sequence tenuous. 

Thickness probably varies from several hundreds to several thousands of metres, 

depending on location of section. The width of the metasedimentary sequence tapers 

from about 25 km at the western end of Eyapamikama Lake to about 8 km ad the 

eastern end.

The Eyapamikama Lake Metasedimentary rocks are the youngest supracrustal 

rocks in the North Caribou Lake Belt, as determined from stratigraphic relations with 

the bordering metavolcanic sequences. Age of sedimentation is bracketed between 

2871 Ma North Caribou Lake Batholith and the 2932  3 Ma underlying North Rim 

metavolcanic rocks. Their contact relationships with underlying stratigraphy is variable.

29



The contact with the South Rim Metavolcanic rocks is nowhere exposed. The contact 

with the North Rim sequence appears to be gradational in part, but is highly 

deformed, and therefore difficult to characterize with certainty. The contact with the 

Keeyask Lake metavolcanic rocks is well-exposed and relatively mildly deformed in 

several places. At one such locality a minor unconformity separates pillowed mafic 

flows from feldspathic arenite; at another, metre-scale intercalation of polymictic 

conglomerate with mafic breccias and pillowed flows is evidence of contemporaneously 

between the final stages of volcanism and the onset of major sedimentation.

The Eyapamikama Lake Metasedimentary rocks comprise a broad spectrum of 

clastic rocks including conglomerates, arenites and wackes, which are concentrated in 

the lower parts of the sequence, mainly at the western end of Eyapamikama Lake, 

and near the contact with the North Rim Metavolcanic rocks. Mudstone predominates 

along most of the length of Eyapamikama Lake. Thus, in general, the Eyapamikama 

Lake metasedimentary rocks define an upward-fining sequence.

Basal metasedimentary rocks lying directly above the contact with the Keeyask 

Lake Metavolcanic rocks are virtually undeformed, and are variable with respect to 

particle size; most consist of cobble and boulder conglomerates. The matrix of most 

conglomerates is arkosic to subarkosic wacke. Clast-supported conglomerates (Plate 8) 

predominate over matrix-supported varieties; both are most commonly polymictic. 

Oligomictic conglomerates are local in distribution, generally confined to areas in 

which they directly overlie metavolcanic rocks. In the latter case, clasts are typically 

of low sphericity, and are generally subangular, although some are extremely delicately 

shaped; this reflects the in situ nature of some deposits. Clasts clearly derived from 

underlying stratigraphy are common; these include felsic metavolcanic rocks from the 

Agutua Arm sequence, quartz arenites and banded iron formation from the Keeyask 

Lake Metasedimentary rocks, and Keeyask Lake mafic and ultramafic metavolcanic 

rocks. Most clasts, however, are trondhjemite, tonalite and granodiorite identical to 

rocks of the Weagamow Batholith; some of these clasts contain a
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metamorphic/deformational fabric. Clasts of most lithologies have high sphericity and 

are typically well-rounded (Plate 8).

Primary bedforms present in the conglomerates and interstratified arenites include 

basal scours with infilled lag deposits, and normal and inverse grading. Grading in 

conglomerates, where present, is only subtlety evident.

The conglomerates as a whole are overlain by wackes and subordinate arenites 

(Plate 9). Wackes comprise several types; arkosic and subarkosic wackes are the most 

abundant, occurring mainly in the western part of Eyapamikama Lake. These wackes 

are commonly massive, and occur in beds l cm to 2 m thick. Large-scale trough 

cross-bedding (festoon bedding) is rare (Plate 10), as is grain gradation. Where wacke 

forms thin complete with mudstone at the east end of Eyapamikama Lake, small scale 

structures such as flames, load casts and grain gradation are common. The matrix 

fraction of these wacke types varies from 25 to 6096, and consists mainly of chlorite, 

muscovite, carbonate, microcrystalline quartz, plagioclase and sericite. Sand-size 

framework grains, mainly quartz, are angular to subrounded. These wackes contain 

few lithic fragments other than chert.

Lithic arkosic and lithic subarkosic wackes are less abundant than those described 

above, but commonly occur associated with them. Lithic fragments include 

trondhjemite, serpentinized ultramafic rocks, plagioclase- or quartz-phyric felsic 

metavolcanic rocks, chert and chloritic mafic metavolcanic rocks; these constitute up to 

25^o of the framework grains, and are typically angular. In the Seeseep Lake area 

such wackes contain lithic fragments that are almost exclusively felsic metavolcanic, in 

contrast to those in the Keeyask Lake area where mafic metavolcanic fragments 

predominate.

Arkosic and subarkosic arenites are limited mainly to the western end of 

Eyapamikama Lake. In the field they are difficult to distinguish from wackes, with 

which they are commonly interbedded. Plagioclase constitutes >50% of the
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framework grains, which are typically angular. The matrix component is greater than 

109fc. These rocks are poorly sorted and lack internal lamination.

Mudstones, including siltstones, argillites and slates, are most prevalent and best 

exposed along the shores of the eastern part of Eyapamikama Lake. These light grey- 

to black-weathering rocks possess an internal lamination, and host several types of 

primary structures, such as ball and pillow structures, rip-up clasts, slumps and flame 

structures. Slates are characterized by a pronounced crenulation and associated 

cleavage, and by fissility along Si and 82 planes (see Structural Geology section). 

Mudstone, particularly near the eastern end of Eyapamikama Lake, commonly occurs 

as thin beds interstratified with l to 5 cm thick wacke units, forming an ABE (Bouma 

model) turbidite succession. Most mudstones consist mainly of chlorite and/or biotite, 

and quartz, plagioclase and muscovite. Chlorite-bearing mudstones occur mainly 

around the southwestern part of the Eyapamikama Lake. To the north, west and east, 

where higher metamorphic grades prevail, biotite succeeds chlorite. Grain size in the 

mudstones generally increases with rising metamorphic grade.

Metapelites containing various metamorphic index minerals such as andalusite, 

kyanite, sillimanite, cordierite, staurolite and garnet occur at several localities 

throughout the Eyapamikama Lake area, and generally represent the higher 

metamorphic grade equivalents of the mudstones occurring on Eyapamikama Lake. 

These metapelites are more fully described in the section on metamorphism.

The writers have interpreted the conglomerates and associated sandstones at the 

western end of Eyapamikama Lake as being part of one or more large fan deposits 

laid down mainly in a shallow water environment immediately adjacent to an older, 

predeformed, uplifted terrane. An overall eastward fining hi the sequence reflects 

deposition in progressively more distal, lower energy, deeper water environments.
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CHEMICAL METASEDIMENTARY ROCKS 

CARBONATE METASEDIMENTARY ROCKS (UNIT 5)

Carbonate metasedimentary rocks are rare in the North Caribou Lake Belt. They 

are confined to three known localities in the Castor-Pollux Lakes area. Carbonate- 

bearing meta-siltstones associated with quartz arenite occur in the Keeyask Lake 

metasedimentary sequence as described in the previous section. Carbonate 

metasedimentary rocks in the Castor-Pollux Lakes area occur within a complexly 

deformed, medium-grade clastic metasedimentary-mafic metavolcanic-banded iron 

formation assemblage. One exposure, situated near the southwestern end of Castor 

Lake, consists of a 20 m thick sequence of carbonates with intercalated arsenical 

garaet-biotite metapelite horizons up to 10 cm thick; these metapelites yield 

anomalous gold values up to 0.04 ounces per ton (Geoscience Laboratories, Ontario 

Geological Survey).

Brown weathered surfaces typify the carbonate metasedimentary rocks. 

Protuberances on these surfaces result from the more resistant weathering of milky 

quartz * light green tremolite aggregates (up to l by 2.5 cm) relative to the fine 

grained dolomite-rich matrix. The matrix constitutes about 90% of the rock. 

Tremolite occurs as radiating aggregates of idioblastic crystals up to 5 mm in length, 

specifically confined to l to 4 mm wide rims along quartz segregations. A continuous 

shell of fine grained calcite, 0.25 to l mm wide, in turn rims the tremolite shell, 

suggesting the following metamorphic reaction (Winkler 1979, p. 114):

Dolomite * Quartz + H20 -^ Calcite 4- Tremolite * CO2

Minor amounts of fine grained talc and arsenopyrite also occur within the 

carbonate rock.
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SILICEOUS AND FERRUGINOUS CHEMICAL METASEDIMENTARY ROCKS 

(UNIT 6)

Local chert and lean banded iron formation units occur within the previously 

described metavolcanic-metasedimentary sequences. Banded iron formation is most 

commonly found along the contact between the North Rim Metavolcanic rocks and 

the Eyapamikama Lake Metasedimentary rocks, where it occurs discontinuously over a 

strike length of 22 km, west from McGruer Lake. Five different localities along this 

contact contain banded iron formation either verified in the field or inferred from 

aeromagnetic interpretation (ODM-GSC Maps 909G and 919G). The maximum relief 

of the aeromagnetic anomalies varies from 1,500 to 2,500 gammas. At Castor Lake, 

grunerite-quartz banded iron formation has a corresponding weak linear aeromagnetic 

anomaly with a maximum relief of less than 1000 gammas. An 8 m thick exposure of 

grunerite-quartz banded iron formation is well exposed near the southwestern end of 

Castor Lake. This iron formation lies in contact with laminated, fine- to medium- 

grained feldspathic arenite and garnetiferous mafic mineral-rich, clastic 

metasedimentary rocks. The thinly to very thinly bedded unit exhibits the effects of 

considerable tectonic flattening as evidenced by isoclinal S-folds in bedding (Plate 11). 

Chert-rich layers, which comprise about IWo of the unit, are commonly 2 to 6 cm 

thick, and range to 16 cm thick. Fine grained grunerite is concentrated in orange- 

brown-weathering layers up to 4 cm in thickness. Accessory garnet and/or black 

tourmaline is visible in some grunerite layers. Fine grained tourmaline is evident in 

veins up to 0.5 cm wide, essentially concordant to layering.

Of all the iron formations contained in the 1984 map area, the grunerite-quartz 

varieties occurring in the Castor-Pollux Lakes area were studied in greatest detail in 

this survey, and by McLarty (1985). These units occur in six known tectonic lenses 

contained within a ductility deformed melange including clastic metasedimentary rocks, 

mafic metavolcanic rocks, sheared possible felsic metavolcanic rocks, carbonate
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metasedimentary rocks, and possible ultramafic metavolcanic rocks. Individual lenses 

are traceable along strike for 125 m and attain a maximum width of 13 m. One 

banded iron formation unit 200 m south of the east end of Pollux Lake contains four 

fine- to medium grained, laminated black metapelite interbeds up to 0.6 m thick.

Banded iron formation is more scarce in the remainder of the map area. Within 

the South Rim Metavolcanic rocks, near their northern contact with the Eyapamikama 

Lake Metasedimentary rocks about 0.8 km north of Staunton Lake a lean quartz- 

magnetite iron formation is exposed. This unit coincides with a weak curvilinear 

aeromagnetic anomaly of 800 gammas maximum relief (OGS-GSC 1960). Chert bands 

2 to 3 mm thick make up most of the rock, and consist of a granoblastic network of 

quartz grains 0.05 to 0.1 mm across. Fine grained mafic layers, 3 to 5 mm thick, 

consist mainly of poikiloblasts and slender grains of hornblende, with 10 to 1596 fine 

magnetite, and accessory apatite.

Several linear aeromagnetic anomalies coincide with the North Caribou River 

Fault between Agutua Arm and the Centre Lake area. Although iron formation was 

not located there during this survey, previous detailed mapping by Rayner (1978) 

disclosed the presence of magnetite-chert banded iron formation up to 10 m wide, 

disposed along a contact between mafic and intermediate metavolcanic rocks near the 

fault zone. Mafic and ultramafic intrusive complexes probably also contribute to the 

aeromagnetic anomaly along the fault zone. Another occurrence of banded iron 

formation within the South Rim Metavolcanic rocks, 0.8 km west of Randall Lake 

(UTM 62044/585410), features thinly bedded lean magnetite-chert rocks enclosed 

within rust-stained biotite metawacke. This occurrence coincides with a small elliptical 

aeromagnetic anomaly of 900 gammas maximum relief (OGS-GSC 1960). Several 

small elliptical aeromagnetic anomalies with maximum magnetic relief of 1000 gammas 

(ODM-GSC 1960) coincide with two occurrences of lean banded iron formation in the 

Centre Lake-Eyapamikama-Pakiagama Lakes portage area.
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About 400 m south of the Eyapamikama-Pakiagama Lakes portage, a lean 

carbonate-chert banded iron formation-massive carbonate unit about 20 m thick 

overlies quartz arenite of the Keeyask Lake metasedimentary unit. The 6 m thick 

banded iron formation part of this exposure is conspicuously evident on weathered 

surfaces as recessive, chocolate-brown to deep orange-brown carbonate-rich layers, 2 to 

40 mm thick (Plate 12), alternating with milky-white, aphanitic, massive to laminated 

chert layers. These chert layers are generally 5 to 60 mm thick, and constitute 50 to 

SSVc of the rock. Also contained within the iron formation are thin (2 to 4 cm) layers 

of laminated siltstone enriched in fine grained fuchsite.

Towards the eastern part of this exposure, the chert component diminishes in 

abundance. A local, angular banded iron formation breccia, possibly of 

intraformational origin, succeeds the carbonate-chert iron formation, before being 

supplanted by a massive, dolomitic carbonate unit of unknown origin. The latter 

weathers a deep orange-brown and is characterized by abundant fine grained fuchsite.

The second occurrence of banded iron formation is situated near the southwestern 

end of Centre Lake about 3.8 km south of the previously described locality. There, 

Rayner (1978) encountered three identical units to that at UTM 62744/586186. Two 

additional iron formation units were interpreted on the basis of a detailed ground 

magnetometer survey undertaken by St. Joseph Explorations Limited (Rayner 1978), to 

exist under Centre Lake and 0.3 km east of the lake.

METAMORPHOSED INTRUSIVE ROCKS

MAFIC AND ULTRAMAFIC INTRUSIVE ROCKS (UNIT 7)

Mafic and ultramafic plutonic rocks intrude all major rock units in the map area. 

Those which occur within the major volcanic units, and are interpreted to be 

essentially synvolcanic, are not considered to belong to Unit 7, but rather Units l or 

2. Although ubiquitous throughout the map area, mafic and ultramafic intrusive rocks
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are concentrated mainly in the Agutua Arm area. The morphology of the intrusive 

bodies varies from single dikes to lenticular bodies or irregularly shaped masses.

The largest mafic body mapped occurs about 2 km west of Auguta Ann. Not 

confined entirely to the map area, its surface area is at least 0.6 km2. It consists 

mainly of coarse-grained, massive to weakly foliated dark grey metagabbro commonly 

displaying medium grey, knobby weathered surfaces. Locally the metagabbro contains 

inclusions of mafic metavolcanic rocks. In many places metagabbro is intruded by 

very coarse-grained metagabbro, quartz veins (locally tourmaline-rich) or felsic dikes 

and dikelets. The above description also applies to the poorly constrained metagabbro 

body occurring immediately north of Agutua Arm, and various other smaller, isolated 

bodies in the Agutua Arm area. One outcrop near the outlet of Agutua Arm features 

metagabbro containing two mafic minerals in addition to plagioclase; one is relatively 

unaltered hornblende; the other is a zoned, intensely altered amphibole. Occurring in 

minor amounts in this massive, medium-grained rock are, in decreasing order of 

abundance, chlorite, epidote, sericite, quartz, calcite and titanite. Pyrite occurs as 

minute disseminated grains and in aggregates up to 8 mm across.

South of the channel between Agutua Arm and Weagamow Lake are several 

outcrops of ultramafic and, to a lesser extent, mafic rocks intrusive rocks are exposed. 

Given then* poor spatial definition, some may belong to one larger body. The rocks 

vary from metagabbro to (more commonly) metapyroxenite and serpentinized 

metadunite. One ultramafic body is apparently entirely beneath the waters of Agutua 

Arm. From it talc-carbonate-serpentine rocks intersected by a 180 m diamond drill 

hole by Canadian Nickel Company Limited in 1973 were interpreted to represent 

dunite and harzburgite.

Several lenticular mafic intrusive bodies are disposed in a zone about 10 km long 

between the northern part of Wapikiskapika lake and the area northeast of Randall 

Lake. This zone is parallel and proximal to the trace of the North Caribou River 

Fault, and defines a strong linear feature extending beyond the southwestern limit of
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the fault. Intrusive bodies of this zone consist mainly of metagabbro with minor 

metaleucogabbro. These rocks are generally medium to coarse grained and massive to 

strongly foliated; sheared metagabbro is local. Where the gabbro intruded mafic 

volcanic rocks, breccias consisting of metavolcanic fragments in a metagabbroic matrix 

are common.

Mafic dikes and small intrusive bodies discordant to or not related to mafic 

metavolcanic rocks are most abundant in the northern part of the Agutua Arm area. 

Dikes are generally less than 10 m wide, and intrude felsic intrusive rocks, 

intermediate and felsic volcaniclastics, and mafic metavolcanic rocks. Locally the dikes 

are cut by tonalite or granite dikes. Typically massive and uniform, but locally 

sheared, the mafic dikes are aphanitic to medium-grained, dark grey, and yellow-green 

to light brown-weathering. Plagioclase and amphibole (hornblende or actinolite) are 

the essential minerals composing the dike rocks; magnetite, titanite and epidote are 

accessories. Plagioclase-phyric dike rocks occur locally. One aphanitic dike rock 

(UTM 62213/586111) examined in thin section appears to exhibit a felty to pilotaxitic 

texture.

Numerous small ultramafic and, more commonly, mafic intrusive bodies cut 

metasedimentary and mafic metavolcanic rocks north of Eyapamikama Lake. Coarse- 

grained, foliated, blastoporphyritic metagabbro occurs in several isolated exposures 

about 5 km west of Castor Lake. In the Castor-Pollux Lakes area ultramafic rocks 

have intruded both metasedimentary rocks (Unit 4) and mafic metavolcanic rocks; 

commonly intruded in turn by quartz veins, these metapyroxenites are fine to medium- 

grained and massive to strongly foliated. One ultramafic body is apparently a sill, 

enclosed by metasedimentary rocks.

Metagabbro occurs in two separate bodies at the eastern end of Stanley Lake. 

The rocks are medium- to coarse-grained, uniform, massive to foliated, and are cut by 

deformed quartz veins. They are composed mainly of partially recrystalUzed 

plagioclase and actinolite or hornblende; biotite is common; magnetite and titanite are
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locally notable. In the McGruer Lake area uniform, coarse-grained, massive to weakly 

foliated metagabbro occurs in three bodies that cut metasedimentary rocks and 

metavolcanic rocks. Quartz veins and pegmatite and aplite dikes intrude the 

metagabbro. Coarse-grained, foliated metagabbro occurs in the form of dikes near the 

eastern end of Eyapamikama Lake. These bear no relationship to fine grained, 

undeformed mafic dikes belonging to Unit 9.

Also occurring at the extreme east end of Eyapamikama Lake are fine to medium- 

grained mafic sills injected into the metasedimentary rocks. At one locality (UTM 

65714/586876) a 20 m section of predominantly metawacke and meta-mudstone 

contains fourteen positively weathering sills, centimetres to metres thick. The rocks 

are dark green-grey and black-weathering. One sample from a sill consists 

predominantly of pale green amphibole and fine, equidimensional plagioclase, with 25 

to SQtyo quartz lenticles, averaging l mm long. The amphiboles and quartz lenticles 

define a strong foliation.

Occurring at the contact between mafic metavolcanic rocks and felsic intrusive 

rocks of the North Caribou Lake Batholith l km east of Seeseep Lake are coarse- 

grained metapyroxenites. These are massive, medium-grey, green-buff-weathering 

rocks. A Canadian Nickel Company Limited diamond drill hole intersected ultramafic 

rocks in this area (Assessment Files Research Office, Ontario Geological Survey, 

Toronto).

INTERMEDIATE AND FELSIC INTRUSIVE ROCKS (UNIT 8)

Intermediate and felsic plutonic rocks bound the North Caribou Lake belt in three 

distinct granitic batholith complexes, namely the North Caribou Lake and Weagamow 

Batholiths, and the Schade Lake Intrusive Complex. Many dikes and smaller intrusive 

bodies including the Agutua Arm Stocks cut most supracrustal units. As emphasis in 

this survey was directed towards supracrustal rocks of the North Caribou Lake Belt,
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only a cursory examination of the outer 0.4 to 0.8 km of the main intrusive bodies 

adjoining the belt was undertaken. Intrusive rocks within the bounds of the belt were 

examined in greater detail.

North Caribou Lake Batholith

The North Caribou Lake Batholith, dated at 2871 Ma marks the southern contact 

of the metavolcanic-metasedimentary belt. Adjacent to the contact, as at the western 

ends of Seeseep and Staunton Lakes, it consists of moderately foliated biotite 

trondhjemite and subordinate granodiorite. Xenoliths of mafic metavolcanic rocks and 

a narrow (150 m) contact metamorphic aureole marked by dark green-black 

amphibolite indicates that the metavolcanic rocks predate batholithic emplacement.

Granitoid rocks of this batholith are typically massive, medium-grained, 

hypidioiomorphic-granular, and consist of 30 to 35 % quartz, 55^o plagioclase and 5 to 

10% biotite. The remainder consists of a variety of accessory minerals: epidote, 

titanite, opaque Fe-oxide, allanite and apatite. Plagioclase is euhedral to subhedral, 

commonly moderately altered to fine grained epidote and/or sericite, and in rare cases 

replaced by 5 to 10*26 K-feldspar. Oscillatory zoning is discernible in a few large 

relatively unaltered plagioclase grains. Quartz is anhedral and generally only 

incipiently recrystallized. Some biotite grains contain sparse exsolved rutile needles. 

Allanite occurs as anhedral to subhedral, moderately altered crystals with radial 

radiation fractures in host minerals. Epidote developed in two generations, as 

euhedral to subhedral magmatic-stage crystals (typically 0.35 mm in diameter), 

commonly enclosed completely within biotite, and as later products of deuteric 

alteration, replacing plagioclase. Textural relations of crystallization for accessory 

minerals indicates the following succession: apatite -> allanite --> epidote -> biotite.
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Weagamow Batholith

This elliptical, 2990.0   Ma granitoid mass about 100 km2 in area, bounds the 

western and northwestern parts of the North Caribou Lake Belt. Exposures in the 

Keeyask Lake area and between Miskeesik and Atikomik Lakes were the only parts of 

the pluton investigated by this survey.

Rocks of the Weagamow Batholith are massive, medium grained, mainly 

hypidiomorphic-granular, and define a restricted grouping in the trondhjemite and 

granodiorite fields of the QAP diagram (Figure 5). In some areas proximal to the 

contact a vague biotite foliation is evident.

Plagioclase composes 46 to Sltyo of the Weagamow granitoid rocks. It commonly 

occurs as euhedral to subhedral laths, some with well-developed oscillatory zoning, that 

are moderately to strongly saussuritized. Quartz occurs as incipiently recrystallized 

grains occupying elliptical areas up to 7 by 9 mm, interstitial to plagioclase. Quartz 

varies from 29 to 349fc in most rocks, and up to 4096 in a few. K-feldspar less than l 

mm in diameter occupies less than 9% of the rocks, and is mainly interstitial to 

plagioclase. Biotite occurs up to 9%, and commonly occurs in clot-like aggregates up 

to 4 mm across. Minor epidote, muscovite and calcite are commonly associated with 

the biotite clots, and represent possible deuteric alteration products. Accessory 

minerals are hornblende, tourmaline, chlorite, apatite, zircon, opaque Fe-oxide, 

allanite, titanite and pyrite. Sericite and clinozoisite are common alteration minerals.

Near the margin of the pluton, about 2 km northwest of Eyapamikama Lake, 

medium-grained, equigranular hornblende granodiorites have associated with them 

subordinate fine grained, quartz-phyric tourmaline-bearing tonalites that may be 

subvolcanic.

Many felsic plutonic clasts in the conglomerate at the western end of 

Eyapamikama Lake bear a close resemblance to the rocks composing the Weagamow
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Batholith. Hence this pluton may have predated the major episode of sedimentation 

in the North Caribou Lake Belt.

Schade Lake Intrusive Complex

This intrusive complex borders the northern side of the North Caribou Lake Belt 

for at least 42 km from Atikomik to Schade Lakes. The 2856.0   1.8 Ma age is 

considered to be metamorphic as the zircon analyzed had an extremely low 

2QSpb7206pb due to the depletion (Don Davis, Royal Ontario Museum, personal 

communication, 1986). These granitoids are more varied compositionally (see Figure 

4) and texturally than the previously described batholiths. Rock types include massive 

biotite and hornblende-biotite tonalite and granodiorite, foliated biotite granite, 

gneissic granite, granodiorite and tonalite and plagioclase megacrystic tonalite.

Contacts with the supracrustal belt are notably sharp as near the northeastern end 

of Atikomik Lake where there occurs a cataclastic deformation zone characterized by 

protomylonitic and mylonitic granitoid rocks.

Textures beyond the narrow, contact-controlled cataclastic zones are commonly 

allotriomorphic-granular, inequigranular, and fine- to medium-grained. Plagioclase is 

mainly anhedral, and hi some rocks exhibits oscillatory zoning. Secondary alteration of 

plagioclase is generally minimal, confined to local replacement by fine grained sericite. 

Anhedral perthitic K-feldspar is commonly present, and typically fresh. Biotite, the 

main accessory mineral, ranges between 5 and 15 9fc. Minor accessories are allanite, 

epidote, opaque Fe-oxide, titanite, zircon, pyrite and apatite.

Agutua Arm Stocks

Satterly (1941) indicated an abundance of granitic and dioritic rocks along the 

shoreline of Agutua Arm between the mouth of the North Caribou River and the
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narrows into Wapikiskapika Lake. The felsic granitoid rocks appear separable into 

two small stocks which lie mainly underwater.

The northern stock, roughly elliptical in plan, is situated directly west of the 

mouth of the North Caribou River, and measures approximately 1.7 by 1.4 km. A 

second stock is situated about 1.5 km to the southwest at a noticeable constriction in 

Agutua Arm. This stock is more lenticular in plan measuring about 3.5 by 0.8 km.

The granitoid rocks composing both stocks are massive, medium grained, 

equigranular and hypidiomorphic-granular. Euhedral plagioclase is randomly oriented, 

with interstitial anhedral quartz and K-feldspar.

The two stocks differ compositionally. The northern pluton is composed of 

hololeucocratic granite, whereas the southern stock consists of trondhjemite and minor 

^ anediorite (see Figure 5). Quartz contents also serve to discriminate between stocks. 

The trondhjemite-granodiorite stock contains exceptionally high quartz levels (44 to 

47*-^), in contrast to lower, more normal quartz contents (30 to 3696) for rocks of the 

granite stock. Plagioclase is commonly normally zoned and moderately saussuritized in 

both plutons. K-feldspar is anhedral, fresh, and perthitic, and is typically fine grained 

and interstitial to plagioclase. Biotite, the main accessory mineral, is slightly more 

abundant in the trondhjemite-granodiorite pluton, reaching a maximum of 109fc. 

Accessory minerals are epidote, pyrite, opaque Fe-oxide, allanite, and sericite. Both 

stocks contain quartz veins, some of which have associated local tourmaline 

enrichment, with or without pyrite or pyrrhotite.

Trondhjemite and Quartz Monzonite Dikes

Narrow dikes of hololeucocratic albite trondhjemite and quartz monzonite occur in 

metapelitic rocks at the extreme eastern and northwestern ends of Eyapamikama Lake. 

The latter locality has associated sparse molybdenite mineralization; a detailed account 

of the dikes there is provided in the section on Economic Geology.
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PROTEROZOIC

UNMETAMORPHOSED INTRUSIVE ROCKS

MAFIC INTRUSIVE ROCKS (UNIT 9)

Apparently unmetamorphosed, undeformed diabase occurs as one north-striking 

dike cutting metasedimentary rocks on an island at the eastern end of Eyapamikama 

Lake (UTM 6571/58687). Another possible occurrence of this rock type is 3 km east 

of Weagamow Lake (UTM 61827/586087). Two fine grained diabase dikes, each less 

than l m thick, occur within the Agutua Arm Metavolcanic rocks along the North 

Caribou River. One cuts trondhjemite dikes in mafic metavolcanic rocks; the other 

cuts mafic metavolcanic rocks, and is, in turn, overprinted by a late shear zone. 

Satterly (1941) mapped three more diabase dikes in the area immediately east of 

Stanley Lake, however these were not seen during the 1984 survey.

The dike at the eastern end of Eyapamikama Lake is best exposed on the 

northern and southern shores of the island. The estimated width of the dike is 30 m; 

its dip was not observed. Megascopically uniform, the black, dark brown-weathering 

diabase is massive and fine grained, and is hard relative to other mafic dikes in the 

map area. Microscopic examination reveals an intergranular texture, with plagioclase 

laths l to 3 mm long surrounded by subhedral to anhedral augite grains 0.05 to 0.7 

mm across, and smaller plagioclase laths, averaging 0.3 mm long. The larger 

plagioclase laths are distinctly twinned; their composition was found to vary between 

An37 and An^g, with the mean of ten determinations An49. The smaller laths are 

generally less distinctly twinned. Many more-equidimensional plagioclase grains display 

normal zoning. The core, and in some cases the entire grain has commonly been 

converted to sericite, possibly due to deuteric alteration. Plagioclase composes about 

of the rock, the remainder being augite with about 196 opaque minerals.
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STRUCTURAL GEOLOGY 

Overview

The Eyapamikama Lake area has been subjected to six recognizable deformation 

events (see Table 2 and Figure 6). Most rock types have been strained by regional 

ductile deformation probably mainly related to the Kenoran thermal-tectonic episode. 

This has produced a variably penetrative L-S fabric in supracrustal rocks that is only 

locally apparent within the bounding granitoid masses. The regional deformation 

pattern involves two major folding episodes (Di and D2), a third weak folding event 

(D3), and possibly three events of brittle-ductile planar deformation (D4,05, and Dg). 

Fold style classification in this report is after Fleuty (1964).

DI Structures

The first generation of folding (Di), particularly evident in the Eyapamikama Lake 

Metasedimentary rocks, is characterized by mesoscopic and macroscopic, tight to 

isoclinal folds with upright to steeply dipping axial surfaces oriented parallel to belt 

boundaries. Si, the axial planar regional foliation, is co-planar with bedding in the 

Eyapamikama Lake Metasedimentary rocks (SO-E), except in the rarely exposed hinge 

regions of DI macroscopic folds. Plunges of fold axes and coaxial mineral lineations 

are mainly easterly; reversals to the west may be due to flexuring of DI fold axes by 

overprinting D2 folds, or to curvilinear hinges of the DI folds.

Opposing stratigraphic top indicators (graded bedding, pillows) throughout the 

Eyapamikama Lake area suggest the presence of large amplitude DI folds with 

estimated wavelengths of least 1000 m. Such repetition of stratigraphy makes 

determination of original thickness of units, and detailed sedimentological and 

volcanological analysis tenuous.
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Mesoscopic folds, although not common, are best observed where relatively 

competent lithologies contained within the metasedimentary suite have been involved 

in the DI deformation. These include metamorphosed mafic dikes, quartz veins, mafic- 

rich metasedimentary layers, banded iron formation (Plate 11) and some meta-arenite 

beds. For example, Plate 13 shows an interbedded sequence of metamorphosed pelite, 

wacke, and arenite containing tight to isoclinal, asymmetrically folded metagabbro sills, 

situated at the east end of Byapamikama Lake. There, sedimentary laminae are 

folded in the same fashion, as are thin quartz stringers. DI folding of these originally 

discordant quartz veins is important as it suggests that an event of brittle deformation 

which guided emplacement of these quartz veins predated the more ductile DI 

deformation phase. The limbs of some folded metagabbro sills exhibit local boudinage 

indicating post-D^ event extension.

Macroscopic DI folds within the North and South Rim metavolcanic sequences are 

more difficult to discern than those in the intervening metasedimentary unit, owing to 

a paucity of primary facing indicators and reliable marker horizons. Consistent north- 

facing stratigraphy in part of the South Rim Metavolcanic rocks indicates that, in 

general, they underlie the Eyapamikama Lake Metasedimentary rocks. Stratigraphic 

relations between these metasedimentary rocks and the North Rim Metavolcanic rocks 

is more equivocal because deformation at, and north of, their mutual contact is more 

intense. Within the North Rim sequence the few reliable facing indicators that do 

exist are not consistent, possibly indicating the presence of macroscopic DI folds. One 

such fold, plunging southwestward, appears to be present between Schade and 

McGruer Lakes in view of changes in mesoscopic drag fold asymmetry in the area. 

The narrow 12 km long mafic metavolcanic unit belonging to the North Rim, but 

enclosed within the Eyapamikama Lake Metasedimentary rocks (see General Geology 

section), is here interpreted to be a macroscopic DI fold hinge.
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D2 Structures

Bedding (So) and regional foliation (Si) planar fabric elements are deformed by 

mesoscopic open to gentle symmetric or asymmetric D2 folds, having northeast- or 

northwest-trending, shallow to moderately plunging (20 to ST) fold axes. These folds 

occur sporadically along Eyapamikama Lake, and along belt margins, as in the 

Capella-Atikomik Lakes area. Macroscopic equivalents of D2 structures have not 

been recognized in the map area. Interference patterns between DI and D2 folds are 

rare but have been documented in the Capella-Atikomik Lakes area.

Intersection of D2 foliation or cleavage with So/Si composite foliation is 

commonly manifested as a crenulation lineation which is particularly prominent hi 

slatey metapelites near the western end of Eyapamikama Lake. These L2 crenulations 

are typically gently plunging (7 to 260) to the east but show opposite plunge directions 

in some outcrops.

03 Structures

A third folding event may have affected the map area, however, in view of the 

absence of interference relationships with earlier fold generations, the status of this 

event is presently provisional. The rare mesoscopic, parallel 03 folds are tight to 

open, asymmetric, and mainly of S-morphology with upright axial surfaces. The main 

difference from DI and D2 folds is an absence of axial planar fabric. Fold axes 

plunge steeply to the west or gently to moderately to the east. Near the southwestern 

end of Eyapamikama Lake west-plunging 03 folds trend normal to a southeast- 

plunging macroscopic DI fold.
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Structural Relations in Highly Deformed Areas

Relatively intense deformation is evident in certain parts of the North Caribou 

Lake Belt, particularly between Capella and Atikomik Lakes, in the Castor-Pollux 

Lakes area, and near the south end of Agutua Arm. Structural relations in these 

domains are described in detail below.

Capella-Atikomik Lakes Domain

This highly deformed area is situated at a pronounced northwest narrowing of the 

North Caribou Lake Belt. The deformation pattern is mainly recorded in amphibolitic 

North Rim mafic metavolcanic rocks, and to a lesser extent in bordering tonalitic 

rocks of the Weagamow Batholith and Schade Lake Intrusive Complex. Clastic 

metasedimentary rocks are poorly exposed in this area.

The Weagamow Batholith has apparently been involved in regional deformation at 

least within 500 m of the supracrustal contact, as evidenced by a subtle biotite 

lineation that plunges southwestward. Amphibolitic mafic metavolcanic rocks are 

highly strained as revealed by widespread DI isoclinal folding, penetrative L-S and 

linear fabrics, and extreme flattening of pillow structures (LENGTH TO WIDTH 

ratios up to 125:1), coupled with overprinting by D2 folds and several events of brittle- 

ductile deformation. Two ages of mineral lineation further complicate the structural 

relations of this area.

DI fold structures most commonly affect gneissic layering, quartz veins, and calc- 

silicate rich layers and are best preserved in exposures containing gneissic layering, 

early quartz veins, and calc-silicate rich layers. These folds are morphologically 

identical to those developed elsewhere in the map area, and in some cases exhibit 

boudinaged limbs. Axial surfaces are upright with fold axes plunging moderately to 

the west.
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D2 folds, which plunge shallowly to moderately to the west, are best observed in 

the vicinity of Atikomik Lake. They are asymmetric, Z or S-shaped, have west- to 

west-southwest-trending axial surfaces, and have consistent westerly vergence. At 

UTM 61862/587344 D2 folds clearly overprint early DI isoclinal folds. Linear fabric 

elements related to D2 structures characteristically exhibit variability in attitude, even 

at the outcrop scale.

Castor - Pollux Lakes Domain

The Castor-Pollux Lakes area is one of high strain, induced by ductile deformation 

gradational over a 1.2 km wide zone apparently controlled by the stratigraphic contact 

between the North Rim Metavolcanic rocks and the Eyapamikama Lake 

Metasedimentary rocks. Strong planar fabrics and moderately plunging, east-trending 

lineations have been developed within most rock types. Lineations are defined by 

axes of isoclinal folds and orientation of hornblende, biotite, and garnet-rich mineral 

aggregates. Severity of the deformation is reflected in clastic metasedimentary units by 

transposition of bedding into parallelism with the regional tectonic foliation (Si), 

obliteration of isoclinal fold limbs, producing rootless intrafolial folds, and strong 

flattening of felsic clasts in rare metaconglomerate.

Isoclinal folds, which exhibit coplanarity of upright axial surfaces with the regional 

foliation, are best preserved in relatively competent tectonic enclaves of grunerite-chert 

banded iron formation (Plate 11). Macroscopic counterparts of these folds were 

interpreted within the area, however hinge zones could not be verified on the basis of 

expected abrupt systematic changes in the Si foliation. It is possible that a strong 

axial planar fabric, observable at the mesoscopic scale, has overprinted these hinge 

areas and rendered their recognition difficult.
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Massive and pillowed mafic metavolcanic flows are commonly strongly foliated 

near the intercalated contact with clastic metasedimentary units south of Castor Lake. 

Pillows are highly flattened in this domain.

Agutua Arm - Wapikiskapika Lake Domain

Deformation and metamorphism rapidly increase towards the southern end of 

Agutua Arm. The increase in strain is particularly evident near the narrows into 

Wapikiskapika Lake, where an interlayered supracrustal sequence has been 

penetratively foliated and folded during two deformational events. This sequence 

comprises mainly fine grained amphibolitic mafic metavolcanic rocks, with subordinate 

interlayered fine grained metawacke, and foliated medium-grained trondhjemite. The 

white, hololeucocratic, trondhjemite layers are associated with migmatitic clastic 

metasedimentary rocks and were probably produced by partial melting under local 

conditions of high grade metamorphism.

A northeast-trending macroscopic fold possibly related to the DI event appears to 

be present in this domain as evidenced by flexures in foliation, aeromagnetic pattern, 

and the interpreted trace of an ultramafic dike. The hinge zone is in the southern 

part of Agutua Arm. Associated mesoscopic folds are locally abundant in 

metamorphosed ultramafic plutonic rocks at UTM 61929/585614, where DI and 

possible D3 deformations are represented (Figure 7). DI folding is tight to open, 

upright, with sharp hinges and moderately, but variably northeast-plunging axes. An 

abrupt local flexure in foliation of the northwestern limb of the macroscopic fold is 

evident at UTM 61929/585614, and is probably due to overprinting by open D3 Z- 

folds.

03 folds are particularly well-developed in the vicinity of the narrows between 

Agutua Arm and Wapikiskapika Lake. These are characteristically upright parallel
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and disharmonious, mesoscopic S- and Z-folds with moderately plunging east- to 

southeast-trending axes.

Mineral lineations in this structural domain are defined by hornblende and 

inequigranular biotite and exhibit considerable variation in attitude (029/56 to 119/21). 

On a stereonet (not presented in text) most lineations plot in the vicinity of the DI 

fold axis population (Figure 7). However, several measurements correspond to 03 fold 

axis cluster, and fall between the two fold axis fields. These may represent DI 

mineral lineations reoriented during the 03 folding.

Faults

Faults, mainly on the mesoscopic-scale, occur throughout the map area, however 

they are most prevalent in the Agutua Arm-Pakiagama Lake area, where they exhibit 

considerable variation in attitude. Three distinct strikes, related to at least two 

generations of fault deformation are discernible in that area:

1) a northeast strike, exemplified by the North Caribou River Fault;

2) a southeast strike, and

3) an east strike

That these structures were developed late in the deformational history of the area 

is indicated by then* over printing of otherwise undeformed tabular trondhjemite and 

diabase dikes. Age relations of Type 3 faults relative to Types l and 2 are not 

known. The Type 3 fault system is the only one that postdates ubiquitous north- 

northeast-striking ioints in the Agutua Arm area.

Northeast-Striking Faults (Type 1)

Type l faults are strike-slip and pervasively developed throughout the Randall- 

Staunton-Paldagania Lakes-Agutua Arm region. The most prominent and only

si



macroscopic fault zone mapped has been named in this report the North Caribou 

River Fault. Previous, albeit local, recognition of its deformation characteristics have 

been documented by Rayner (1979), mainly through his detailed work in vicinity of the 

Teal Cu-Ag-Au Occurrence. This fault zone has been traced intermittently for about 

11 km from the west end of Staunton Lake southwest to a short distance beyond the 

Teal Occurrence. Topographically, the zone coincides with a pronounced lineament 

which contains several narrow, northeast-striking, unnamed lakes, and a section of the 

North Caribou River.

Dextral movement along the North Caribou River Fault is indicated by the Z- 

asymmetry of west-plunging mesoscopic drag folds enclosed by shear fabric. Westerly 

vergence is indicated by some folds, as at UTM 62804/585930. The component of 

strike-slip movement is not known.

A 2.5 km wide zone of influence is evident for this major fault along the North 

Caribou River, between UTM 62709/585906 and UTM 62814/585918. Deformation is 

mainly concentrated in numerous, en echelon, mesoscopic, brittle-ductile shears which 

vary between 3 and 10 m in width, and have variably affected mafic and felsic 

metavolcanic rocks, ultramafic rocks and minor quartz-carbonate units. These 

lithologies, when interspersed between the mesoscopic shears zones, appear relatively 

undeformed. The most intense fault deformation, established over a width of about 

320 m, occurs along the North Caribou River south of Centre Lake. This zone of 

deformation is characterized by the presence of highly deformed talc-carbonate schists, 

and fuchsite derived from structural mobilization of these schists.

Dolomitic carbonate zones bearing quartz and fuchsite occur sporadically along the 

North Caribou Fault zone as at UTM 62726/585913. These units, up to 1.2 m in 

width, may represent secondary structural concentration of carbonate or highly 

deformed carbonate facies iron formation. Similar fuchsite-bearing carbonate units 

occurring in a non-cataclastically deformed setting 2.6 km north of the above
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mentioned locality are associated with carbonate-chert banded iron formation; this fact 

strongly favours a chemical sedimentary origin for the dolomitic zones.

Mafic metavolcanic rocks represent the most abundant rock type within the fault 

zone; where sheared, they have been converted to carbonate-chlorite schists. Massive 

felsic to intermediate metavolcanic rocks, are converted to sericitic schists or fault 

breccias within the mesoscopic shear zones. The fault breccias contain numerous 

positively weathering angular fragments contained within a fine grained carbonate- 

chlorite-sericite-quartz matrix.

Tectonic enclaves of quartz arenite, probably derived from the Keeyask Lake 

Metasedimentary rocks, which are traversed by the North Caribou River Fault in the 

Centre Lake area, occur sporadically in the fault zone as at UTM 62759/585922. This 

rock type is intensely overprinted by numerous en echelon, brittle shear surfaces (Plate 

14).

Stereonet plots of planar shear fabric data indicate that the major fabric in the 

main deformation zone of the North Caribou Lake Fault strikes 050 to 0900, averaging 

0700; the corresponding dip averages 700 to the south-southeast. Within, and 

peripheral to, the northwestern part of the fault zone shear fabric has a similar strike 

but an opposite (north-northwest) dip. The shear foliation contains a linear mineral 

fabric trending roughly west-southwest with gentle to moderate plunges. This lineation 

is also defined by the axes of Z-folds.

Southeast-Striking Faults (Type 2)

Faults of this orientation are less extensively developed than those of Types l or 

3. Generally discordant to geological units, they occur mainly in the western limits of 

the map area, particularly in the north part of Agutua Arm. Elsewhere, these faults 

are locally developed along the North Caribou River near the western outlet of
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Staunton Lake. In that area Type 2 faults postdate those which are probable 

associates of the nearby North Caribou River Fault, as at UTM 63197/586076.

Type 2 faults strike between 120 and 165" with dips of 50 to 800 in either 

direction. The width of deformation varies from l cm to l m. Some Type 2 faults 

have localized quartz-tourmaline veins, as at UTM 63197/586076.

The discovery by this survey of Ag-Zn-Pb-Cu mineralization along a Type 2 fault 

may be significant given that silver concentrations were formerly known only along the 

northeast-trending North Caribou River Fault at the Teal Occurrence.

A Pb-Pb model age of 2827 Ma was determined on galena from a carbonate 

breccia pod which postdates the shear deformation (Ralph Thorpe, personal 

communication, 1990, Geological Survey of Canada) and thus provides a minimum age 

for the faulting.

East-Striking Faults (Type 3)

Type 3 faults are relatively localized, found mainly in the northern part of Agutua 

Ann, and easterly along the North Caribou River to Pakiagama Lake. These faults 

may represent a structural controlling factor for this segment of the river. 

Discordance to geological units is apparent, and includes overprinting of the contact 

between the Agutua Arm Metavolcanic rocks and the Keeyask Lake Metasedimentary 

rocks in the vicinity of the Eyapamikama-Pakiagama Lakes portage.

Strikes vary between 084 and HO0, with dips of 35 to 900 in either direction. The 

deformation visible of the faults ranges in width from 13 cm to 1.5 m. Movement 

may be either dextral or sinistral. Northeast-striking joints in the Agutua Arm area, 

tourmaline-coated joints in quartz arenite at UTM 62750/586220, and posttectonic 

diabase and trondhjemite dikes are all postdated by Type 3 faults.

No mineralization in the Agutua Arm was encountered within 'type 3 faults, 

however, at the Pyrotex Au-Cu-As Occurrence (see Map P.2488, in back pocket) an
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east-striking, 0.8 m wide carbonate-rich shear zone is developed in carbonatized mafic 

metavolcanic rocks. Exposures are insufficient to establish whether a connection 

between faulting and mineralization exists at this occurrence.

Elsewhere, an east-striking fault exposed along the channel between Seeseep and 

Eyapamikama Lakes (UTM 65041/586657) is mineralized with sparse pyrite and 

arsenopyrite, and contains anomalously high gold values (4630 and 605 ppb) and silver 

values (13 ppm).

Joints

Joint structures are particularly prevalent in the northern part of Agutua Arm and 

east towards Pakiagama Lake. The main set strikes 00 to 0400 with dips commonly 

exceeding 700 in either direction. Elsewhere in the belt the prominent joint set is 

transverse to So fabric in the North and South Rim Metavolcanic rocks and 

Eyapamikama Lake Metasedimentary rocks. These steeply dipping to vertical joints 

appear to be part of a regional radial joint set. East-striking (Type 3) fault zones hi 

the Agutua Arm area postdate prominent joint trends.

METAMORPHISM

On the basis of stable mineral assemblages in all rocks, but particularly 

metasedimentary rocks and metavolcanic rocks, the Eyapamikama Lake area has been 

divided into six metamorphic zones. In order of increasing metamorphic grade these 

are:

1) chlorite zone,

2) biotite-chlorite zone,

3) garnet zone,

4) staurolite-andalusite zone,
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5) staurolite-kyanite zone, and

6) cordierite zone

Zones l to 3 correspond to low grade and zones 4 to 6 to medium grade 

metamorphism, as defined by Winkler (1979). The areal distribution of zones is 

illustrated in Figure 8, and their stable and retrograde mineral assemblages are 

tabulated in Tables 3 and 4.

The observed sequence of sk low and medium grade prograde metamorphic zones 

is similar to counterparts in other supracrustal belts of the Superior Province of 

Ontario (cf. Pirie and Mackasey 1978; Thurston and Breaks 1988. Such zones were 

derived under P-T conditions of low pressure - intermediate temperature (Miyashiro 

1962).

Chlorite Zone

From a maximum width of 8 km near the western end of Eyapamikama Lake the 

chlorite zone tapers to 2.6 and 32 km in width, respectively, at Agutua Arm and the 

eastern end of Eyapamikama Lake. The zone encompasses approximately one-half of 

each of the Agutua Arm Metavolcanic rocks and Eyapamikama Lake Metasedimentary 

rocks. Metapelites in the chlorite zone are generally aphanitic, and non- 

porphyroblastic. The major constituents are chlorite (up to 6Qtyo) and muscovite (5 to 

; both define the Si foliation.

Biotite-Chlorite Zone

The biotite-chlorite zone completely envelopes the chlorite zone. In the north 

part of the belt the biotite-chlorite zone gradually widens from 2.1 km at the eastern 

end of Eyapamikama Lake to about 8 km at longitude 91005'. From there the biotite 

chlorite zone gradually tapers, as does the northern bifurcation of the belt, towards
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Miskeesik Lake. Upper temperature limits of the zone (i.e. "garnet-in" isograd) could 

not be adequately constrained in this area owing to the paucity of exposure, however 

the disappearance of chlorite probably occurs near the southern end of Miskeesik 

Lake.

The "biotite-in" isograd was traced for about 30 km along the length of 

Eyapamikama Lake and probably extends beyond the eastern map limits. It parallels 

macroscopic, east trending DI folds and is apparently folded by southeast-plunging D2 

folds at the western end of Eyapamikama Lake.

Metapelites exposed in the Stanley-central Eyapamikama Lakes area, are typical of 

the biotite-chlorite zone. Two stages of biotite growth are subtly evident in most 

outcrops. Thin subhedral laths define the regional Si foliation. Less common, 

coarser, subhedral to anhedral, helicitic biotite poikiloblasts represent post DI growth. 

This growth is clearly pre-D2, as the poikiloblasts have been transposed into 

parallelism with S2 crenulation cleavage.

In the Agutua Arm area, dominated by mafic bulk compositions, the biotite- 

chlorite zone is difficult to define without the aid of a microscope. Rare interflow 

clastic metasedimentary rocks bearing abundant (up to 509fc) mesoscopic biotite are 

the most useful lithology for delineating the "biotite-in" isograd. Up to 1096 biotite 

occurs in felsic and intermediate metavolcanic rocks, whereas mafic metavolcanic rocks 

contain less than 196 biotite.

Garnet Zone

The garnet zone is best developed in the Castor-Stanley-McGruer Lakes area 

where the "garnet-in" isograd was traced for 17 km (Figure 8). The most southerly 

first appearance of garnet occurs near the western end of Stanley Lake where 

euhedral to subhedral poikiloblasts occur in mafic-rich metawacke interlayered wide 

meta-arenites. The garnet contains an internal foliation (Si) which crosses undeflected
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into the matrix foliation (also Si), signifying post-Di growth under an isotropic stress 

regime. Further north garnet increases in size and abundance with ascending grade. 

It is within the staurolite-andalusite zone that garnet attains its maximum size (0.5 by 

l cm) and abundance

Staurolite-Andalusite Zone

Staurolite occurs in metapelitic rocks in three different areas: Miskeesik Lake 

area, the eastern end of Eyapamikama Lake, and the Castor-Pollux Lakes area, where 

Satterly (1941, p. 18) first recognized it, apparently coexisting with cordierite, andalusite, 

and garnet within interbedded mafic and felsic metasedimentary rocks. Staurolite, 

typically present as fine grained, subhedral and anhedral poikiloblasts, is generally not 

perceptible in the field. Only within the staurolite-andalusite zone at Miskeesik Lake 

was this mineral identified mesoscopically. There euhedral brown staurolite 

porphyroblast^ up to 4 by 5 by 10 mm, which form l % of a 10 cm wide metapelite 

layer, coexist with coarse prismatic porphyroblasts of andalusite up to 5.5 cm in length 

and 1.5 cm in diameter. Andalusite occupies 20% of the rock.

In metapelitic rocks of the Castor-Pollux Lakes area, staurolite makes its initial 

appearance about 130 m north of the "garnet-in" isograd. The "staurolite-in" isograd is 

traceable for 2.8 km. The zone of staurolite occurrence is 0.2 to 0.4 km wide. 

Staurolite increases in size and abundance to the north (upgrade), attaining maxima of 

0.15 by 0.6 mm and 10%. Andalusite occurs with staurolite in garnet-biotite-rich rocks. 

North of the southern shorelines of Castor and Pollux Lakes, metapelitic rocks yield to 

mafic metavolcanic rocks with bulk compositions inappropriate to form staurolite.
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Staurolite-Kyanite Zone

The staurolite-kyanite zone is defined on the basis of one locality only, near 

Miskeesik Lake, whebe kyanite occurs in a strongly lineated metapelite. Kyanite 

characteristic of medium pressure Barroviuan metamorphism has rarely been reported 

in the Superior Province (Ayres 1978), and elsewhere in the Sachigo Subprovince of 

Ontario has been documented only at Markop Lake (Thurston et al. 1979, p.72), in 

the southern part of the North Caribou Lake Belt, where it apparently coexists with 

cordierite. The staurolite-kyanite zone succeeds, to the northeast, the staurolite- 

andalusite zone.

The kyanite metapelite is a petrographically complex, polymetamorphic rock 

consisting of nine major metamorphic mineral phases and, of these, biotite and kyanite 

were developed in two distinct generations. Kyanite composes about 2096 of the 

mode, and occurs mainly as light blue, euhedral to subhedral poikiloblasts, up to 2 by 

1.5 by 7 mm. These idioblasts truncate regional foliation (Si) defined by preferred 

orientation of biotite and muscovite flakes. This generation of kyanite (Ky2 in Table 

4), clearly developed late in the tectono-metamorphic history of the map area. It is, 

however, not posttectonic, as kyanite-2 defines a lineation plunging 400 to the west.

The earlier kyanite (Ky-1) is considerably more scarce than kyanite-2, and occurs 

as ragged poikiloblasts up to 0.12 by 0.18 mm intergbown with staurolite in rare 

aggregates that deflect the enclosing phyllosilicate foliation (Si). Within and 

peripheral to relatively large, anhedral cordierite poikiloblasts, kyanite-1 coexists with 

cordierite, staurolite, and biotite-1; it is conceivable that this may represent an early 

assemblage, as the cobdierite poikiblasds are apparently syntectonic.

Andalusite poikiloblasts within the metapelite apparently do not coexist with 

staurolite, but are stable with cordierite, biotite-2, and muscovite. One andalusite 

grain has undergone partial polymorphic epitaxial conversion to kyanite. Staurolite 

composes about 5^o of the rock, as anhedral poikiloblasts up to 0.8 by 1.1 mm.
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Subhedral poikiloblastic crystals and books of biotite, are enclosed by a later regional 

phyllosilicate foliation composed of laths of biotite-2 and muscovite.

Cordierite Zone

Impressive cordierite zones are developed in metapelitic rocks at the eastern end 

and near the northwest extremity of Eyapamikama Lake. The former locality contains 

cordierite porphyroblasts up to 3 by 2.5 by l cm which make up 40 to 5096 of the 

rock (Plate 15). Noteworthy there is a southeasterly transition (over 1.5 m) in which 

andalusite coexisting with cordierite gradually yields to fine grained sillimanite. Within 

this transformation zone is situated a l cm wide layer containing 20 to 3096 staurolite. 

Cordierite growth was demonstrably askew to bedding, and may have been guided by 

a secondary foliation. Sillimanite which makes up 1096 of the rock, occurs as 

individual needles up to 7 mm long, and as radiating fibrous aggregates within the 

foliation surface; it coexists with biotite, muscovite, and cordierite. The sillimanite- 

cordierite assemblage marks the highest metamorphic grade delineated within 

metapelites of the map area.

The metapelites at the northwestern end of Eyapamikama Lake contain up to 

4096 cordierite as smaller (up to 2.5 by 7 mm) poikiloblasts. These cordierite 

poikiloblasts, typically replaced in part by chlorite and muscovite, are enveloped by a 

biotite-rich (7096), quartz-plagioclase matrix. Fibrolitic sillimanite occurs as randomly 

oriented, posttectonic masses overgrowing muscovite, biotite, and tourmaline within 

and adjacent to the cordierite.

Retrograde Metamorphism

Retrograde metamorphism in the map area has been caused mainly by fluid egress 

guided by fracture and fault systems. The Agutua Arm Metavolcanic rocks, in



particular, contain several fracture-controlled retrograde mineral assemblages arising 

from fluid activity along a steeply dipping, moderately penetrative joint system. These 

joints may be infilled with quartz and actinolite-carbonate-quartz-epidote veins. Such 

veins contain bordering alteration halos which reflect instability of hornblende; fibrous 

actinolite overgrows hornblende, which is completely absent from the vein system. At 

one locality along the North Caribou River actinolite-quartz veins 0.5 to l cm width 

occur in massive medium-grained mafic metavolcanic rocks. These veins are postdated 

by a trondhjemite dike. South of Pakiagama Lake quartz-epidote-actinolite veins 

postdate massive medium-grained leucogabbro and two ages of crosscutting porphyry 

dikes.

Epidote-rich veinlets also abound in the Agutua Arm-North Caribou River area. 

Considerable epidote alteration has occurred peripheral to narrow quartz-rich veinlets. 

These alteration zones are commonly of the order of 0.5 cm in width and are 

characterized by complete conversion of plagioclase to a fine grained aggregate of 

epidote, clinozoisite, and muscovite. Epidote-rich veins postdate hairline quartz-rich 

veinlets, which commonly have bleached metasomatic halo.

Other types of retrograde metamorphism were more restricted, for example biotite 

replacement adjacent to quartz veins in low grade pillowed mafic metavolcanic rocks 

and in cordierite metapelites.

Some fluid movement along fracture systems may have developed relatively early 

in the metamorphic-deformational history of the area. South of Pollux Lake many 

exposures of metasedimentary rocks contain mafic and quartz-rich veinlets (hornblende 

and subordinate actinolite) that have been isoclinally folded during DI deformation 

(Plate 16). These are crosscut by later vein systems.

Major and minor fault zones in the map area contain retrograde minerals such as 

chlorite, carbonate, sericite, epidote, and local tremolite, ankerite and fuchsite, 

particularly in the Agutua Arm area and within and peripheral to the North Caribou 

River Fault. For example, exposures along the North Caribou River, south of
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Pakiagama Lake feature intercalated highly strained units of sericite schist, fuchsitic 

dolomitic layers up to 1.2 m wide, talc-carbonate schists, and chlorite-carbonate schists.
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ECONOMIC GEOLOGY 

INTRODUCTION

Economic interest in the map area has focused mainly upon gold. However, 

mineral exploration has been mainly sporadic due to a lack of recent geological 

mapping and remoteness of North Caribou Lake metavolcanic-metasedimentary belt 

relative to most other belts of the Superior Province. One of the major economic 

objectives of the present survey is to establish patterns of gold mineralization which 

can be related to lithologic, alteration assemblage, geochemical, and structural 

geological constraints. The geochemical component of this study involved a 

comprehensive sampling program of various geologic materials such as metavolcanic 

and metasedimentary rocks mineralized with sulphides, quartz veins containing 

sulphides and/or tourmaline and/or carbonates, barren quartz veins, and fuchsite- 

carbonate layers from shear zones. About 300 specimens were submitted to the 

Geoscience Laboratories, Ontario Geological Survey, Toronto and analyzed for Au (2 

ppb sensitivity), Ag, As, and some cases Cu, Pb, Zn, W, Li, and B (see Appendix I). 

In addition, gold has been determined on approximately 100 samples of typical, 

irnmineralized metavolcanic, metasedimentary, and mafic to ultramafic plutonic rocks 

which aids in computation of average gold contents for the North Caribou Belt.

PROPERTY DESCRIPTIONS 

Teal Cu-Ag-Au Occurrence

This showing, also called the Agutua Arm Cu-Au-Ag Occurrence by Thurston et 

al. (1979, p.76), represents the first important locus of property development in the 

map area. The early exploration and development history from 1957 to 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
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Limited). Exploration work involved a 1977 airborne electromagnetic survey (1933 

line miles), geological mapping on six claim groups (total of claims), and diamond 

drilling (9 holes totalling 809 m) [Assessment Files Research Office, Ontario 

Geological Survey, Toronto]. Exploration by St. Joseph Exploration Limited ceased in 

1979, and claims immediately encompassing the Cu-Au-Ag mineralization are currently 

being patented by Sulpetro Minerals Limited (H.L. King, Sulpetro Minerals Limited, 

personal communication, 1984,).

Geology and Mineralization

Mineralization is mainly confined to a 12 by 195 m zone distributed within a 

quartz-carbonate shear zone developed between massive, medium-grained metadiorite 

and fine-grained mafic metavolcanic rocks, situated 900 m north of Randall Lake. 

The shear zone, which represents the known southwestern limits of the Staunton lake 

Fault Zone, 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 

of Ag up to 87.8 ounces per ton and Au up to 4.56 ounces per ton have been 

reported from the Teal Occurrence (Harris 1959), such mineralization appears 

extremely localized and only sporadically developed along strike. The sulphides may 

also infill fractures in cases where ankerite-quartz veins are brecciated. The shear 

zone footwall contains a distinctive fuchsite-rich quartz vein. Fuchsite has also been 

observed in carbonate units within the Staunton Lake Fault Zone about 6.5 km to the 

northeast.

Mineralization at depth was tested by St. Joseph Exploration Limited in 1978, with 

3 holes (365 m total length) [St. Joseph Exploration Limited drill logs, Assessment 

Files Research Office, Ontario Geological Survey, Toronto]. No down-dip extension of
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mineralization was established by this company and work on the property ceased in 

1979 (Assessment Files Research Office, Ontario Geological Survey, Toronto).

Pyrotex Cu-Au-Ag Occurrence

This occurrence, situated near the northeastern end of Agutua Ann (Weagamow 

Lake) was investigated by Pyrotex Mining and Exploration Company Limited in 1966 

who held nine claims in the area (Resident Geologist's File, Ministry of Natural 

Resources, Red Lake). The Cu-Au-Ag mineralization was examined by stripping, 

trenching, and 1164 m of diamond drilling (Assessment Files Research Office, Ontario 

Geological Survey, Toronto, and the Northern Miner, July 13,1967). Some significant 

metal values were revealed by this company, with maximum levels of 2.54 ounces/ton 

over 0,3 m for Au, 18.8 ounces/ton over 1.2 m for Ag, and 2.5096 Cu over 1.2 m 

(Ingham 1966, p.6).

Geology and Mineralization

The mineralization on claims now held by Moss Resources Limited, is contained 

within fine-grained, massive, light green-grey weathering mafic metavolcanic rocks. 

This property is situated just north of a contact with an extensive northeast striking 

felsic to intermediate pyroclastic mass, as interpreted by the present geological survey. 

At the western end of the trenched area (Figure 8) a 0.8 m wide shear zone, striking 

0870 and dipping 730S lies in sharp contact with carbonatized mafic metavolcanic 

rocks. The shear zone contains abundant carbonate, rendered conspicuous by a deep 

red-brown colouration, with minor fragmental lenses of quartz which protrude several 

centimetres above the carbonate rich matrix.

Known mineralization is confined to several quartz veins up to 0.3 m but usually 2 

to 12 cm in width. Attitudes of these veins as given in Table 5 are variable but are
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clearly moderately to highly discordant to foliation of the mafic metavolcanic host 

rocks. A deep brown fine-grained carbonate-rich alteration halo is notable in mafic 

metavolcanic rocks within 0.3 m of the quartz veins. Mineralization is usually 

dominated by medium- to coarse-grained, subhedral to euhedral arsenopyrite which 

can locally compose up to 609fc of a quartz vein. It also occurs locally as ovoid, 

massive segregations up to 1.3 by 3 cm as in specimen M23-12C. Maximum 

dimensions for euhedral arsenopyrite was noted to be 6 by 7 mm.

Pyrite and chalcopyrite occur mainly as anhedral crystals and irregular, string-like 

masses disseminated through the arsenopyrite-rich areas (specimens M23-12A, M23- 

12C, and M23-12H). In rarer situations, a zoned distribution of sulphide minerals is 

obvious (specimen M23-12G). In a 7 to 11 cm wide quartz vein, disseminated and 

local masses of arsenopyrite are distributed over a 0.5 cm width adjacent to the 

contact. Most pyrite occurs as coarse-grained string-like masses within the vein centre 

contacting similarly shaped aggregates of chalcopyrite or more rarely as 0.5 to l mm 

wide rims almost completely enveloping the chalcopyrite. Equigranular, anhedral, 

medium-grained pyrite may locally contact the arsenopyrite-rich domains.

Highest Au, Ag, and Cu values obtained by this survey compare closely with those 

earlier reported by Ingham (1966, p.6). Au is generally concentrated in samples with 

highest arsenic content (12 to lltyc arsenic) although the maximum gold value of 2.12 

ounces/ton does not correlate exactly with the maxima for arsenic concentration. 

Some gold may therefore be contained within pyrite or chalcopyrite.

North Caribou River Ag-Zn-Pb-Cu Occurrence

A 13 cm wide shear zone mainly mineralized with violet-brown sphalerite, pyrite, 

galena, chalcopyrite, and tetrahedrite (32.196 Ag)3 was discovered by this survey on 

the northwestern shoreline on the largest island in the mouth of the North Caribou 

River. The shear zone, which strikes 1200 and dips 670 NE, and characterized by well
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defined deformation banding on clean weathered surfaces, composed of 0.3 to -2.5 cm 

wide quartz-brown carbonate layers alternating with l to 1.5 cm wide, dark green 

layers enriched in fine-grained chlorite. The shear zone is localized along a contact 

between deformed intermediate tuff and tuff breccia 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, crosscutting, calcite-rich 

veins (l mm to 1.5 cm width).

All sulphides are mainly fine-grained; only pyrite commonly exceeds grain 

diameters of l to 2 mm.

Native silver, as confirmed by X-ray diffraction, Geoscience Laboratories, Ontario 

Geological Survey, occurs as rare, thin irregular silver to light pink flakes up to 2 by 2 

mm on surfaces parallel to foliation and as fine-grained flakes within a l by 2 cm 

ovoid area on a fracture oriented at 650 to foliation. A silver-antimony phase Ag^Sb 

(15.63 to 15.83 9fc Sb) partly intergrown with pyrite was confirmed by the microscope 

work of Dr. Ralph Thorpe (personal communication, 1990, Geological Survey of 

Canada).

Three samples of mineralized material are presented in Table 6, and all indicate 

dominance of Ag (2.1 to 2.9 ounces/ton) relative to Au as the diminutive Au/Ag ratio 

varies between 4.2 x 10~3 and 8 x 10~5. Ag content increases proportionately with Zn 

content and, other than in rare native Ag, most Ag is probably contained within 

sphalerite.

Eyapamikama Lake Molybdenite-Flourite Occurrences

Narrow dikes of trondhjemite to quartz monzonite occur in cordierite-rich 

metapelitic rocks at the extreme eastern and northwestern ends of Eyapamikama Lake.
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On the shoreline at the northwestern end of Eyapamikama Lake, a 6 m-wide 

trondhjemite dikes striking 0650 is concordantly emplaced within an intercalated 

metasedimentary assemblage of metawacke and biotite-cordierite metapelite. The 

trondhjemite which weathers a light pink-grey is massive, medium-grained, 

equigranular, and hololeucocratic. Numerous fracture-controlled veins, which are 

oriented subperpendicular to the dike contacts, appear to be consanguineous with the 

trondhjemite since these veins never crosscut the intrusive contacts. These quartz 

veins may contain sporadic, disseminated, fine-grained molybdenite and purple fluorite. 

Fluorite also occurs interstitially between subhedral plagioclase grains in the 

trondhjemite.

Along the dike contacts several zones of greisen assemblages are developed as 

indicated by enrichment in coarse-grained, green muscovite and higher amounts of 

fluorite, molybdenite, and pyrite. Analyses of such material (sample H24-11 in Table 

7) revealed anomalous trace levels of F, Li, and Be.

An exposure containing identical trondhjemitic dikes is situated nearby, about 200 

m northwest of Eyapamikama Lake. Numerous small, 5 to 30 cm wide dikes usually 

discordant to bedding in the host metasedimentary rocks occur in this area, and, in 

many cases, are traceable into larger dikes of similar composition. Several of these 

narrower dikes contain tourmaline-quartz veins approximately normal to the intrusive 

contacts, and disseminated fluorite, green muscovite, and molybdenite. An analysis of 

a tourmaline-rich part of one such dike is given in Table 7, and exhibits elevated F 

contents (0.32 to Q.36%) and an anomalous trace level of W (95 ppm).

These dikes merit a closer investigation to establish whether a clear relationship 

with Au mineralization exists. Near the Musselwhite property on Opapimiskan Lake, 

possibly similar granitoid dikes consisting mostly of albite and some tourmaline along 

the dike contacts were found to carry appreciable gold values (Hall 1984 and Breaks 

et al. in press).
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Recommendations for Future Mineral Exploration

A preliminary analysis of geochemical, geological, and structural data indicates 

several important gold and/or silver associations. These associations and 

recommended exploration areas will now be elaborated upon.

Gold and/or Silver Mineralization Associated with Brittle Deformation Zones.

Structurally-controlled base-metal deposits such as the Cu-Au-Ag Teal Occurrence 

could occur elsewhere along major brittle deformation zones (Plate 14) as exemplified 

by the Staunton Lake Fault Zone. This southwest-striking sinistral fault zone is 

traceable for at least 18 km and is well exposed along the North Caribou River at the 

fourth portage above Agutua Arm. Talc-carbonate schists, deep orange-brown 

weathering fuchsitic carbonate-rich units, and arsenopyrite-bearing deformed quartz 

veins all were observed within the fault zone and these should be investigated in detail 

for Ag-Au concentrations. Highest gold values from this survey in this area registered 

110 and 125 ppb (samples L33-9C and L33-16B in Appendix I).

Numerous narrow* carbonate-rich shear zones are common along the shoreline of 

Agutua Arm. These should be given closer examination for Cu-Au-Ag and Zn-Ag-Pb 

mineralization. A specific exploration target is represented by the extensive felsic to 

intermediate pyroclastic unit situated between Agutua Arm and the portage between 

Eyapamikama and Pakiagama Lakes which was first delineated by this survey. It is 

noteworthy that a small quartz pod within highly jointed intermediate tuff breccia at 

the mouth of North Caribou River contained 0.04 ounces Au/ton and Q.5% Cu 

(sample M23-4, Appendix I). It is therefore suggested that this pyroclastic mass be 

given closer scrutiny for such mineralization.

l usually one metre and less in width
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Gold Mineralization Associated With Ultramafic Metavolcanic rocks

A potential for gold may exist in the ultramafic metavolcanic sequence as 

delineated between the North Caribou River and 400 m northeast of Keeyask Lake 

survey. One area of exploration promise is situated at Centre Lake (local name) 

where these rocks have been considerably deformed by a synform plunging to the 

northeast and by later shearing related to the nearby Staunton Lake Fault Zone. Two 

specimens of sulphide-mineralized talc-carbonate and mafic metavolcanic material from 

the synform core contained anomalous trace levels of Au (380 and 470 ppb 

respectively from specimens M29-5A) in Appendix I).

St. Joseph Exploration Limited also encountered some anomalous trace levels of 

gold in the same area (Rayner 1978). Intersection of "cherty interflow material 

consisting of fine-grained, grey, locally finely bedded reworked tuffaceous sedimentary 

rocks" contained pyrrhotite and pyrite with very sparse chalcopyrite and sphalerite and 

assayed 200 ppb gold over 1.53 m (St. Joseph Exploration Limited drill logs, 

Assessment Files Research Office, Ontario Geological Survey, Toronto).

The northwestern limits of the ultramafic metavolcanic sequence may also harbour 

gold. Carbonatized, locally pyritic, pillowed mafic metavolcanic rocks and located 500 

m northeast of Keeyask Lake contained 460 ppb Au (sample J30-17, Appendix I). 

This area merits a closer examination for gold mineralization.

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 al 1981). In early 1984 

indicated reserves in the West Anticline Zone exceeded one million tons averaging 

0.18 ounce gold per ton (The Northern Miner, February 9,1984).
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Preliminary assay data suggest a 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.

Castor-Pollux Lakes Area

Banded iron formation in this area occurs as six known tectonic lenses within a 

ductility deformed mlange additionally composed of clastic metasedimentary rocks, 

foliated mafic metavolcanic rocks, sheared felsic metavolcanic rocks, dolomitic marble 

and possible ultramafic metavolcanic rocks. The banded iron formation lenses are 

exposed over a strike length of 2.5 km. Several of these lenses have been investigated 

by trenches and shallow blast pits, possibly undertaken hi the 1960's with no 

assessment file record of the company or individuals concerned. Geochemical data 

thus far indicates that gold is mainly concentrated in sulphide-rich layers. At Castor 

Lake, a 4 cm wide arsenopyrite-rich layer oriented parallel to banding contained 0.04 

ounces Au per ton (sample G32-14A, Appendix I).

The banded iron formation lens situated 170 m south from the east end of Pollux 

Lake is identical to the Castor Lake exposure, except for a greater local concentration 

of sulphide mineralization and magnetite in the former. Coarse-grained pyrrhotite 

mineralization occurs here in veins up to 2 cm in width and appears fracture- 

controlled, always laying at various discordant angles to bedding. Highest gold value 

(1100 ppb) from analysis of this particular iron formation lens (47 analyses in 

Appendix I, stop number G32-41) occurs in such pyrrhotite-rich veinlets.

Grunerite-chert banded iron formation in the Castor-Pollux Lakes area has 

probably been overlooked to date as a potential gold exploration target since the 

magnetic signature of these units is virtually indistinguishable from surrounding rocks 

on regional aeromagnetic maps (OGS-GSC 1960). These units appear to increase in 

magnetic susceptibility towards the east (maximum: 63,250 gammas, 2 km northeast of
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Stanley Lake) and possible grunerite-magnetite banded iron formation units up to 5 

km in length may exist in the Stanley-McGruer Lakes area (OGS 1985 Map 80720). 

This area clearly requires detailed ground exploration in order delineate further 

banded iron formation exposures.

Eyapamikama-Pakiagama Lakes Portage-Centre Lake Area

Deformed milky-white quartz veins and small lenses are distributed throughout all 

parts of these banded iron formation units (described in Chemical Metasedimentary 

rocks Section) and could contain gold concentrations. Angular banded iron boulders 

up to several metres across are common in the general area and localized a short 

distance down-ice from the interpreted position of the unconformity between the 

Agutua Arm Metavolcanic rocks and Keeyask Lake Metavolcanic-Metasedimentary 

rocks. Several boulders contained discordant veins of milky white quartz with sparse 

disseminated pyrite and/or arsenopyrite. Preliminary geochemical data have indicated 

up to 90 ppb Au for similar banded iron formation boulders.

Gold Associated with Arsenopyrite-Tourmaline Quartz Veins

Gold potential exists in certain parts of the map area containing arsenopyrite- 

bearing, tourmaline-quartz veins. In the Castor-McGruer Lakes area several such 

narrow quartz veins were encountered in highly deformed zones. A typical vein as 

exposed 600 m south from near the east end of Pollux Lake is shown in Plate 17. 

This quartz vein, which varies in width from 5 cm to 0.46 m, is emplaced concordantly 

to the foliation of garaet-biotite metawacke host rocks. An impressive halo of boron- 

metasomatism is evidenced by replacement of the metawacke by black tourmaline 

(Plate 17), with foliation surfaces in the host still disceraable. The tourmaline appears 

to has originated from a central, milky-white quartz core with numerous subsidiary
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veins of quartz emanating in ladder-like fashion, through areas of extensive tourmaline 

deposition.

A sample of massive arsenopyrite from a similar vein about 1000 m south of 

McGruer Lake registered 10.9 ppm Au (0.32 ounces per ton) and 2896 As (sample 

G42-14A, Appendix I).
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Figure 3) Classification of sandstones after Williams,Turner, and Gilbert 

(1954) and McBride (1963).
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Figure 7) Lower Hemisphere Schmidt Equal Area Stereonet Projection of

Planar and Axial Structural Elements for Agutua Arm Synform and 

Adjoining Area.
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Plate i) Spinifex texture in komatiitic metavolcanic rocks near western

shoreline of Eyapamikama Lake (UTM 2586/6648). Coin diameter = 2.3

cm.

Plate 2) Polysuture structure in komatiitic metavolcanic rocks, situated 

about 120 m west, of Eyapamikama Lake (UTM 2587/6646). Coin 

diameter - 2.3 cm
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Plate 3) Deforced calc-silicate layers in gneissic, amphibolide Mfic

metavolcanic rocks, located about 1000 m east of northeastern end of 

Atikomik Lake (UTM 1738/7426). Note relict fold hinges in several 

of the calc-silicate pods. Coin diameter - 2.3 cm

Plate 4) Contact of quartz arenite of Keeyask metasedimentary rocks (K) with 

stratigraphically underlying felsic to intermediate Agutua Arm 

Metavolcanic rocks (A). Dark coloured rock, marked by hammer head, 

may represent regolithic material (UTM 2749/6180).
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Plate 5) Massive ultramafic metavolcanic flow stratigraphically above

siltstone intraformational breccia of Plate 6. This lithology is 

traversed by interconnecting fuchsite-quartz-carbonate veinlets (UTM 

2750/6218). Coin diameter = 2.3 cm

Plate 6) Intraformational breccia in laminated to very thinly bedded 

siltstone. Coin diameter = 2.3 cm
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Plate 7) Close-up of stromatolithic mudstone horizon in quartz arenite (UTM 

2749/6180). Coin diameter = 2.3 cm
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Plat* 8) Clast-supported polymictic orthoconglomerate near southern shoreline 

of Keeyask Lake, showing exceptionally low degree of strain and high 

sphericity. (UTM 2600/6500).

Plate 9) Lithic feldspathic arenite on small unnamed island, Eyapamikama Lake 

(UTM 2843/6422). Coin diameter - 2.3 cm
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Plate 10) Cross-bedded feldspathic arenite in boulder exposed at low water 

level on east side of unnamed island in Eyapamikama Lake (UTM 

2753/6620). Coin diameter = 2.3 cm

Plate 11) Isoclinal DI folds in grunerite-chert banded iron formation near the 

southwestern end of Castor Lake. Diameter of coin is 2.4 cm
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Plate i2) Chert-carbonate banded iron formation, 400 m south of the
Eyapamikama-Pakeagama Lakes portage (UTM 2749/6180). Diameter of 
coin is 2.4 cm
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Plate 13) Mesoscopic isoclinal Dj folds in mafic dikes emplaced in low grade 

wacke - arenite sequence near the eastern end of Eyapamikama Lake. 

Folds plunge gently to west (towards photograph top).
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Plate 14) Tectonic enclave of quartz arenite in North Caribou River Fault Zone 

(UTM 2769/5931), illustrating intense development of shear fabric. 

Pencil points to tectonically detached and rounded remnant of former 

vein quartz.

Plate 15) Profuse development of cordierite porphyroblasts in metapelites at 

the andalusite-sillimanite isograd, east end of Eyapamikama Lake.
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Plate 16) Possible early retrograde mafic-rich vein system emplaced in garnet- 

biotite metawacke situated near eastern end of Pollux Lake. 

Diameter of coin = 2.1 cm.

Plate 17) Arsenopyrite-bearing quartz tourmaline vein emplaced within 

staurolite zone metapelites near Pollux Lake.
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Table 1: Table of Lithologic Units for the Evapamikama Lake 
Area.

PHANEROZOIC 
CENOZOIC

QUATERNARY 
RECENT

Stream, lake and swamp deposits 
PLEISTOCENE

Glacial, glaciofluvial and lacustrine deposits
UNCONFORMITY 

PRECAMBRIAN
PROTEROZOIC

UNMETAMORPHOSED INTRUSIVE ROCKS 
MAFIC INTRUSIVE ROCKS 

Diabase
Intrusive Contact 

ARCHEAN
METAMORPHOSED INTRUSIVE ROCKS

INTERMEDIATE AND FELSIC INTRUSIVE ROCKS
Diorite, quartz diorite, trondhjemite, tonalite, 
granodiorite, granitic pegmatite, aplite, biotite 
trondhjemite, granite, quartz monzonite, gneissic 
granite, xenolithic felsic intrusive rocks (xenolith 
composition indicated in parentheses), mylonitized 
granitoid rocks, biotite-muscovite   fluorite 
trondhjemi te/syeni te

MAFIC AND ULTRAMAFIC INTRUSIVE ROCKS
Gabbro (C^35-90), leucogabbro (CN10-35), 
plagioclase-phyric gabbro, mafic dikes, sills, small 
intrusions not related to mafic volcanics, 
pyroxenite, peridotite, dunite, ultramafic rocks and 
altered equivalents

INTRUSIVE CONTACT 
METASEDIMENTARY ROCKS

CHEMICAL METASEDIMENTARY ROCKS
SILICEOUS AND FERRUGINOUS CHEMICAL METASEDIMENTARY ROCKS 

Chert, chert with pyrite and pyrrhotite, quartz- 
grunerite iron formation, quartz-magnetite iron 
formation

CARBONATE METASEDIMENTARY ROCKS
Calcitic marble, dolomitic marble 

CLASTIC METASEDIMENTARY ROCKS
Clast-supported conglomerate, matrix-supported 
conglomerate, oligomictic conglomerate, polymictic 
conglomerate, boulder ^256 mm) conglomerate, cobble 
(64-256 mm) conglomerate, pebble (4-64 mm) 
conglomerate, granule (2-4 mm) conglomerate, 
sandstone (unsubdivided), wacke, arenite, mudstone, 
feldspathic wacke, lithic wacke, feldspathic 
arenite, lithic arenite, quartz arenite, amphibole- 
bearing mudstone/sandstone/conglomerate, biotite-
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bearing mudstone/ sandstone, garnet-bearing 
mudstone/sandstone,
chlorite-bearing mudstone/sandstone/conglomerate, 
amphibole   biotite - bearing foliated rock of 
probable sedimentary origin, ultramafic rock 
interbedded with metasedimentary rocks 

METAVOLCANIC ROCKS
INTERMEDIATE (01=10-35) AND FELSIC (01=0-10) METAVOLCANIC
ROCKS

Intermediate flow, intermediate pyroclastic breccia, 
tuff breccia, intermediate tuff, lapilli tuff, 
felsic flow, felsic pyroclastic breccia, tuff 
breccia, felsic tuff, lapilli tuff, unsubdivided 
subvolcanic rocks, sub-volcanic quartz-piagioclase 
porphyry, sub-volcanic quartz porphyry, sub-volcanic 
plagioclase porphyry, felsic volcaniclastic, 
intermediate volcaniclastic, intermediate dikes, 
sills, small intrusions

MAFIC (01=35-90) METAVOLCANIC ROCKS
Massive, fine- to medium-grained flow, amygdaloidal 
flow, plagioclase-phyric flow, pillowed flow, pillow 
breccia, hyaloclastite, flow breccia, pyroclastic 
breccia, tuff breccia, tuff, lapilli tuff, medium- 
to coarse-grained flow centres, dikes, sills, small 
intrusions, chlorite-actinolite schist of probable 
volcanic origin, variolitic flow, amphibolite, meta- 
volcanic rocks containing diopside-plagioclase - 
epidote ± tourmaline ± garnet pods and/or layers

ULTRAMAFIC METAVOLCANIC ROCKS
Massive flow, spinifex-textured flow, polysutured 
flow, talc-carbonate ± magnetite ± tremolite ± 
serpentine schist of probable volcanic origin.



Table 2: Summary of Depositional and Structural Events in the 
Eyapamikama Lake Area.___________________________,,

Deformation Planar
Event Fabric Fold Lineation Main Characteristics

SQ-A Deposition of Agutua Arm
Metavolcanic Rocks

SQ-B Unconformity between Agutua
Arm Metavolcanic Rockss and 
Keeyask Lake Metasedimentary Rocks

SQ-C Sedimentary bedding structures
in Keeyask Lake Metasedimentary 
Rocks

SQ-D Unconformity between Keeyask
Lake suite and Eyapamikama 
Lake Metasedimentary Rocks

SQ-E Sedimentary bedding
structures in Eyapamikama 
Lake Metasediments Pre-Dl 
quartz veins emplaced along 
fractures

D!
Si Regional foliation, commonly

composite with SO-E 
FI Isoclinal, mesoscopic and

macroscopic folds with main 
ly east to northeast plung 
ing axes; axial surfaces and 
foliation subvertical and 
coplanar with Si;

LI Mineral lineation (chlorite, 
biotite, amphibole) and 
stretching lineation (clasts 
in conglomerate and volcanic 
breccias)

D2
82 Axial plane foliation and

cleavage which intersects 
composite regional (SQ-E-SI) 
foliation

F2 Open to gentle, asymmetric 
and symmetric mesoscopic 
folds with northeast- to 
northwest-trending axes, 
plunging 20-601

L2 Intersection of cleavage and 
composite foliation
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F 3

D4
(Type l and 
2 Faults; 
see text)

S 4 

F 4 L 4

(Type 3 
Faults 
see text)

S5
F 5 L 5

Local parallel , asymmetric, 
disharmonious folds; tight 
to gentle upright axial 
planes; no associated axial 
planar fabric; east- or west- 
trending fold axes, moderate 
to steep plunges (30-851) 
Fold axis orientation (west- 
plunging in Eyapamikama Lake 
Metasediments, east-plunging 
in Agutua Arm Metavolcanic Rocks)

Development of macroscopic 
and mesoscopic brittle-ductile 
fault zones (eg. North 
Caribou River Fault) 
Development of schistose 
cataclastic fabric in mafic 
and ultramafic metavolcanic rocks 
Generation of mesoscopic 
disharmonious open to close, 
asymmetric Z drag folds with 
gentle to moderate southwest 
plunges; associated with 
faults

Formation of local mesoscopic 
east-trending faults 
Planar cataclastic fabric 
Mesoscopic, asymmetric, 
disharmonious close to open 
Z drag folds and mineral 
lineation moderate to steep 
easterly plunges
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APPENDIX I: Au, Ag, As, Cu, Pb, Zn, W, and Li and Sample

Descriptions for Analyzed Material from Eyapamikama Lake 

Area*

1. All elements except Au in ppm unless otherwise indicated. Au 
usually given in ppb and occasionally in ounces per ton.
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Sample Sample Description Au* Ag As Cu Zn B W Li 
Number

F19-1 Quartz vein, milky-white, 17 <2 30 
minor rust and hematitic 
staining. Sporadic fine 
grained tourmaline 
needles present

F19-2 Mafic metavolcanic, 45 ^23 1120 128 
foliated, fine-grained. 
Very local cpy-po 
associated with carbon 
ate-rich veins

F19-3 Quartz vein, grey to 4 ^ 2.0 
milky white, no 
visible mineralization

F19-5 Quartz vein, grey to <2 <2 1.5 
milky white, no 
visible mineralization

F19-6 Quartz vein, grey to <2 <2 1.0 
milky white, locally 
foliated as defined 
by coarse-grained 
diopside-rich layers

F19-7 Quartz vein, milky 130 <2 150 12 
white, with fine 
grained tourmaline 
(S-10%) and sporadic 
coarse-grained diopside 
(diopside is locally 
rust-coated)

F19-8 Quartz vein, milky white, <2 <2 1.0 
locally rust stained, 
slightly foliated, 
contains l-2% fine 
grained tourmaline

F19-9 Quartz vein, milky white 14 4 240 O 
to light orange, <l% 
fine-grained tourmaline 
needles

F19-10 Quartz vein, milky white 4 <2 1.0 
no visible mineralization

F22-19A Quartz vein, milky white 670 <2 1.5 
to grey, no visible 
mineralization
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Sample Sample Description Au* Ag As Cu Zn B W Li 
Number

F22-19B Quartz vein, milky white, 165 <2 2.5 
foliated and lineated, 
with foliae rich in 
actinolite

F21-1 Quartz vein, milky white, 6 <2 54 O 
<l% fine-grained tourmaline

F21-2 Quartz vein, milky white, 9 <2 5.0 
no visible mineralization

F21-4 Chemical metasediment, <2 <2 3.0 
chert-rich, very thinly 
bedded, abundant sulfide- 
staining

F21-5 Tourmaline-rich vein 14 * 170 11 
which grades into quartz 
vein. 90* * fine 
grained tourmaline

F21-7 Chemical metasediment, 19 <2 6.0 
chert-rich, 13 cm 
width, with sparse 
disseminated fine 
grained pyrrhotite, 
abundant rust and 
sericitic alteration

F21-9 Quartz vein, milky white, 85 510 O
5% tourmaline as fine 

grained crystals in thin 
layers <5 mm and as 
occasional medium-grained 
needles

F21-13 Quartz vein, milky white, 2 <2 12 O 
no visible mineralization

G22-10A Quartz vein, milky white, <2 <2 1.0 
contains coarse aggregates 
of pink andalusite

G22-10B Feldspathic arenite, 2 <2 ^.0 
coarse-grained, 
sparce disseminated 
fine-grained pyrite

G22-10C Chemical metasediment, <2 <2 ^.0 
chert-rich, sparse 
disseminated pyrite
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Sample Sample Description Au* Ag As Cu Zn B W Li 

Number

G23-1 Quartz vein, milky 2 <2 2.0 
white to grey, occurs 
as tectonic inclusion 
in highly deformed 
pelitic metasediments , 
abundant rust-staining 
but no visible sulfides

G25-2 Quartz vein, milky white <2 <2 2.0 
to light orange, X-2% 
fine-grained pyrite

G25-3 Quartz vein, milky white, <2 <2 *cl.O 
no visible mineralization

G27-4A Quartz vein, milky white,. 3 <2 31 
no visible mineralization

G27-10 Quartz vein, milky white, 2 <2 ^.0 
no visible mineralization

G27-11 Quartz vein, milky white 9 <2 1.0 
with 5% fine- to medium- 
grained tourmaline needles

G27-15 Quartz vein, milky white, <2 <2 -ci.O 
locally rust stained but 
no visible mineralization

G28-9A Quartz vein in contact 3 <2 32 10 

with host rock replaced 
extensively by tourmaline 
Occasional speck of fine 
grained cpy in tourmaline- 
rich host

G28-18 Quartz vein, milky white, <2 <2 1.0 
recrystallized, no visible 
mineralization

G28-24 Quartz vein, milky white, <2 <2 1.5 
recrystallized, local 
rust staining 
Very sparse fine-grained 
cpy

G29-17A Quartz arenite, fine- ^ ^ 3.5 190 182 
grained, extensive 
sulfide-staining
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Sample Sample Description Au* Ag As Cu Zn B W Li 
Number

G30-5A Quartz vein, slightly 3 3.0 
orange, with seams 
rich in fine-grained 
chlorite (1(U of 
sample)

G30-20A Quartz vein, milky <2 15 
white, no visible 
mineralization

G30-26A Quartz vein, milky 6 1.0 
white, 5% tourmaline, 
local rust staining

G31-1B Quartz vein, milky white 2 2 ^0 30 
with coarse-grained 
pseudo-hexagonal chlorite 
and abandant tourmaline. 
Very sparee cpy

G31-3C Quartz vein, milky 4 48 
white to grey locally 
rusty, no visible 
mineralization

G31-8B Quartz vein, milky 2 240 4000 
white, locally rusty, 
no visible mineralization

G32-3 Quartz vein, rust 2 1.5 
stained, <'\.% medium- 
grained ilmenite

G32-4 Quartz vein, milky 14 3.5 l. 5% ^0 7 
white, to slightly 
rusty, <5% tourmaline, 
dissolution cavities 
common (carbonate)

G32-5A Quartz vein, milky- <2 1.0 
white, no visible 
mineralization

G32-5B Quartz vein, milky 4 3.5 
white to slightly 
rusty, l 5*! chlorite
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Sample Sample Description Au* Ag As Cu Zn B W Li 
Number

G32-6 Quartz vein, milky <2 150 
white to vitreous, 
seams of fine-grained 
dark green black chlorite 
and/or tourmaline/ medium- 
to coarse-grained 
disseminated chlorite 
also present

G32-8 Quartz arenite, heavy 8 13 
gossan, contains 
thin pyrite-rich seams 
^5 mm width) composing 
S-10% of rock

G32-10A Quartz vein, milky white, <2 4.0 
with chlorite-rich 
patches (20!*; of rock)

G32-10B Rusty shear zone material 6 2.5 
in metaultramafic host. 
Contains thin pyrite-rich 
seams ( 5% of rock)

G32-12 3 cm wide garnet+chlorite- 4 2.5 
rich seams in metasediments. 
Sparse fine-grained pyrite 
and rust staining

G32-12A Grunerite banded iron 140 37 
formation.
Sample is chert-rich 
with minor garnet, 
chlorite, grunerite, 
and fine-grained 
pyrite

G32-13A Pelitic metasediment, 920 S.5% 
well foliated with 
medium-grained 
subhedral arsenopyrite 
(5% of rock) and 
occasional flattened 
garnet

G32-13B Quartz vein, grey to 860 2. 88* 
milky-white thin 
chlorite-rich seams, 
1^ medium-grained 
arsenopyrite
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Sample 
Number

Sample Description Au* Ag As Cu Zn B W Li

G32-14A Grunerite banded iron 
formation 1-5 cm 
arsenopyrite-rich 
layer parallel to 
layering

G32-14B Grunerite banded iron 
formation, 2 cm wide 
grunerite-rich brown 
layer

G32-14C Quartz vein, milky white, 
no visible mineralization

G32-25 Pelitic metasediment, 
iron-stained, no 
visible sulfides

G32-26 Pelitic metasediment,
extensive rust-staining, 
5% fine-grained 
disseminated pyrite

G32-28 Chemical metasediment, 
chert-rich, with fine 
grained disseminated 
pyrrhotite

G32-41 Detailed sampling of
grunerite-chert banded 
iron formation contain 
ing local arsenopyrite 
and pyrrhotite 
(after McLarty, 1985)

1020

60

30

H.8%

2300

12

3.0

18 <2 130
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A2 15 <2 130 57 78
A3 30 ^ 12 30 310
B3 15 <2 12 30 46

C8 20 2 16 28 15
F5 120 <2 11 10 30

Fll 20 ^ 53 17 80
13 45 <2 4.5 8 83

110 65 <2 65 18 50
K2 80 <2 43 120 165

K5 13 <2 37 235 64
K19 80 <2 2150 28 36
L5 9 ^ 25 16 26

L14 20 <2 11 10 37

L16 20 <2 58 14 76
Ml 16 ^ 330 75 136
M9 24 ^ 1300 14 37

M15 12 <2 250 10 44

N10 53 29 18 26
04 60 <2 31 12 30

014 820 13 2150 58 40
O16 11 ^ 48 12 59
Q7 25 ^ 44 92 200

Q13 25 <2 60 23 82
R6 10 <2 12 12 36
R7 50 6 23 12 57

R16 17 2 36 13 56
S2 50 52 285 47 96
S7 25 ^ 10 20 72

S9 7 17 94 8 72
Sil 25 2 390 10 23

Til 16 ^ 27 37 88
V3 4 4 17 14 137

X13 110 <2 1350 25 22

X16 20 11 38 11 98
Y4 4 18 6 38 200

Y10 230 4 3300 34 58
Z2 13 3 65 107 58
Z7 25 25 580 19 230

212 5 <2 5.5 56 235

BB6 5 3 660 36 44

BB7 3 <2 6 250 205

BB9 5 <2 85 11 128

BB15 8 <2 53 100 195

M99 4 4 95 104 30

S22 21 ^ 9 196 34
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Sample Sample Description Au* Ag As Cu Zn B W Li 
Number

3J2
G32-41A Concentrate of pyrrho- 1100 2 105 1840 19 66 6.6 

tite-rich veinlets, 5 mm 
width, which occur highly 
discordant to bedding in 
grunerite-chert banded iron 
formation

G32-42 Grunerite banded iron 10 <2 15 
formation with 
extensive sulfide 
staining

G32-42B Pelitic metasediment, 8 <2 51 
fine-grained, possibly 
graphitic, sulfide- 
stained

G32-47B Quartz vein, vitreous 15 <2 335 
grey, with carbonate and 
actinolite, slight 
iron staining

G32-49 Quartz vein, milky white <2 <2 315 
to light orange, local 
concentrations of fine- 
graned tourmaline needles

G32-56A Metapelite, fine-grained, 40 <2 13.5% 
tourmaline-rich with 
medium- to coarse-grained, 
subhedral to euhedral to 
irregular masses of 
arsenopyrite (15%)

G34-6 Quartz vein, milky white, 4 310 
no visible mineralization

G34-10 Metapelitic sediment, 5 69 
fine-grained <5% pyrite, 
rust-stained

G34-18 Quartz vein, milky white, <2 15 
no visible mineralization

G34-21A Quartz vein, milky white, <2 12 
slightly rusty but no 
visible mineralization

G34-24A Pelitic garnet-biotite 13 9 
metasediment, foliated 
fine-to medium grained. 
Sparse (*c^) fine-grained
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Sample Sample Description Au* Ag As Cu Zn B W Li 

Number

G34-24B Pelitic garnet-biotite 8 2.5 
metasediments 7 foliated 
thin (O mm) discontinuous 
sulfide veins concordant 
to foliation surface and 
discordantly along thin 
shears at low angles to 
foliation

G34-24C Chemical metasediments, <2 26 
chert-rich mainly / very 
thinly bedded with 2 cm 
wide mafic band rich in 
garnet. No visible 
sulfides.

G34-240 Chemical metasediments, <2 6 
9(^ chert/ 0.7 cm wide 
light brown fine-grained 
tuffaceous layer. No 
visible sulfides.

G34-24E Pelitic metasediment with 5 68 
garnet * biotite. 
Identical to G34-21B 
Sulfide-rich seams 
concordant to foliation 
up to 4 mm width/ 3 cm 
length.

G34-24F Chemical metasediments/ 20 51 
95* chert/ deep grey 
to white. Thin veins 
(3 mm width) approx 
normal to foliation has 
deep rust stains (possible 
pyrrhotite)

G34-27 Quartz vein/ milky white 10 500 
with carbonate and 
diopside/ 15 cm width

G35-6 Quartz vein/ milky white 265 <2 5 
locally rusty but no 
visible mineralization

G35-13 Quartz vein, rust- 35 <2 3.5 
stained/ local garnet * 
chlorite-rich inclusions 
from contact with mafic- 
rich metasediments
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Au* Ag As

74

<2

Sample Sample Description 
Number

G35-13A Quartz vein, milky white, 
thin chlorite-rich 
seams Cl-2% of rock)

G35-13B Quartz vein, milky white, 
no visible mineralization

G35-15B Quartz vein, milky white, 
no visible mineralization

G35-29 Tourmaline-replaced garnet-bio- 17 
tite metawacke, well 
foliated with quartz 
veinlets up to l cm with 
mineralized with arsenopy 
rite, pyrite, and tour 
maline

G35-29A Metawacke, fine-grained, 13 
foliated. Approx. 1/4 
of specimen replaced by 
fine-grained tourmaline 
adjacent to quartz veins, 
disseminated to massive 
arsenopyrite S 1* of sample

G35-29B Massive arsenopyrite 90 
mineralization ( SO'fe of 
sample) with adjoining part 
of quartz vein. Clusters 
and fine-grained tourmaline 
disseminated

G35-29C Quartz vein, milky white 2 
to vitreous, 3(H fine- to 
medium-grained tourmaline

G35-29D Metawacke, fine-grained, 21 
foliated contains several 
concordant and discordant 
arsenopyrite-rich veins 
^5 mm width)

G35-29E Quartz vein containing 5 
tourmaline-rich portion, 
disseminated fine- 
to medium arsenopyrite

Cu Zn W Li

22

86

<2 S.5%

S.5%

1750

2.3*

8000

1500 22

9500
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Sample 
Number

G36-5

G36-7

Sample Description

Quartz vein, light grey, 
in contact with fine 
grained foliated mafic 
metavolcanics, irregular 
l cm x 1.5 mm wide cpy- 
rich mass is associated 
with brown carbonate

Quartz vein, milky white, 
minor chlorite-rich seams 
and local rust staining

Au* Ag As Cu Zn W Li

G36-10A Metawacke, rust-stained, 
magnetite-bearing

G36-10B Metawacke, rust-stained, 
magnetite-bearing

G37-3 Quartz vein, milky white, 
recrystallized, no 
visible mineralization

G40-6 Quartz vein, milky white, 
no visible mineralization

G40-9 Quartz vein, milky white, 
no visible mineralization

G40-18 Quartz vein, milky white, 
locally hematitic, 
recrystallized in contact 
with porphyroblastic 
(garnet+chlorite) mafic 
metavolcanic

G40-19 Quartz vein, milky white, 
recrystallized, in 
contact with highly 
foliated chloritic 
mafic metavolcanics

G42-1A Quartz vein, milky white, 
local rust staining, 
minor carbonate

G42-2C Quartz vein, milky white 
no visible mineralization

G42-3A Grunerite? banded iron 
formation

G42-11C Orange-brown carbonate- 
rich sample with 1-3

4 <2

40

22

<2 <2

<2

<2 <2

10 <2

120

3400

17

30

790

79

56

69

25

40 <2 35

45 <2

50 <2 1000

100
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Sample Sample Description Au* Ag As Cu Zn B W Li 

Number

G42-14A Arsenopyrite-rich massive 10.7 <2 2Q.Q* <3 
sulfide segregate from ppm 
tourmaline quartz vein (0.31

oz/ton)

G42-23A Quartz vein, milky white, 30 <2 3.5 
no visible mineralization

G42-33A Quartz vein, milky white, 30 <2 2.5 
no visible mineralization

G43-3B Quartz vein, milky white, <2 <2 5.5 
recrystallized, no 
visible mineralization

G43-5 Quartz vein, milky white, <2 <2 11 
no visible mineralization

G43-8 Quartz vein, milky white 2 <2 9 
no visible mineralization, 
recrystallized

G43-15A Quartz vein, milky white, <2 <2 6.5 
no visible mineralization

G43-17A Quartz vein, milky white, 4 <2 4.5 
no visible mineralization

43-20A Quartz vein, milky white, <2 <2 12 
recrystallized, no visible 
mineralization

G43-24A Quartz vein, milky white, 3 <2 2.0 
no visible mineralization

G43-24B Quartz vein, milky white <2 <2 3.5 
to locally deep grey, 
no visible mineralization

G43-24C Quartz vein, milky white, <2 <2 4.5 
fine-grained tourmaline 
(-10% of sample)

G43-28A Quartz vein, milky white to <2 ^ 2.0 
deep grey, no visible 
mineralization

G43-29A Quartz vein, milky white, <2 <2 1.0 
no visible mineralization

G46-2A Quartz vein, milky white ^ ^ 13 
to grey, local rust 
staining, no visible
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Sample Sample Description Au* Ag As Cu Zn B W Li 

Number

G46-5A Quartz vein, milky white, <2 <2 1.0 
no visible mineralization

G46-14A Quartz vein, milky-white <2 <2 2.0 
to blue-grey, no visible 
mineralization

G46-14B Quartz vein, milky white <2 <2 1.5 
no visible mineralization

G46-18A Quartz vein, milky white 6 <2 5.0 
no visible mineralization

G46-23B Quartz vein, milky white 17 <2 3.5 
no visible mineralization

G46-26A Quartz vein, milky white 3 <2 2.5 
no visible mineralization

G46-31B Quartz vein, milky white 2 <2 1.5 
no visible mineralization

G47-1 Quartz vein, milky white 5 <2 2.0 
to deep blue-grey, no 
visible mineralization

G47-3 Quartz vein, milky white, 3 <2 3.0 
no visible mineralization

G47-4 Quartz vein, milky white <2 <2 2.0 
to locally orange, recrys- 
talized, possible ilmenite 
laths in one part of 
sample

G49-5 Quartz vein, milky white, <2 <2 ^.0 
no visible mineralization

H24-4 Tourmaline-rich mass 7 <2 430 16 

associated with quartz 
veins in biotite- 
muscovite trondhjemite

H24-5A Quartz vein, grey to milky 2 <2 1.0 
white, with sparse medium- 
grained green muscovite

H24-5B Tourmaline-biotite 3 <2 62 19 

alteration halo 
adjacent to quartz 
vein
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Sample Sample Description Au* Ag As Cu Zn B W Li 
Number

H24-6 Quartz vein, milky white, 2 <2 2.5 
with patches of chlorite, 
plagioclase, and 
carbonate

H33-4A Quartz vein, light grey, <2 <2 1.5 
with sparse biotite and 
diopside

H33-4B Quartz vein, milky white 5 <2 2.5 
to light orange, 
recrystallized, sparse 
sulfide

H47-3 Quartz vein, milky white 4 <2 1.5 
to locally deep blue-grey, 
no visible mineralization

H47-5 Quartz vein, milky white, <2 <2 ^.0 
no visible mineralization

H47-7 Quartz vein, milky white, <2 <2 ^.0 
no visible mineralization

151-1 Quartz vein, milky white, 15 <2 1.0 
ilmenite blades locally 
concentrated along contact 
with well foliated mafic 
metavolcanics

151-3 Quartz vein, milky white, 3 <2 1.5 
with pockets of coarse- 
grained plagioclase and 
chlorite

151-7 Quartz vein, milky white, 2 <2  ci. O 
no visible mineralization

151-9 Quartz vein, milky white, <2 <2 ^.0 
no visible mineralization

155-1 Quartz vein, milky white, 3 <2 ^.0 
no visible mineralization

155-4 Quartz vein, milky white, 3 <2 ^.0 
no visible mineralization

155-7 Quartz vein, milky white, <2 <2 ^.0 
no visible mineralization

155-23 Quartz vein, milky white, 3 ^ ^.0 
with sparse chlorite
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Sample Sample Description Au* Ag As Cu Zn B W Li 

Number

J27-3 Quartz vein, milky white, <2 5 140 
with thin (1-2 mm) seams 
of fine-grained tourmaline

J27-6 Quartz vein, grey to 2 <2 2.0 
milky white with sparse 
chlorite

J30-13 Ultramafic metavolcanic, 13 <2 250 
massive, fine-grained

J30-15 Ultramafic metavolcanic, 10 <2 90 
spinifex-textured with 
coarse po, cpy, and 
pyrite

J30-16 Mafic metavolcanic, 65 <2 61 
light green, fine 
grained, sparse cpy

J30-17 Mafic metavolcanic, 460 <2 37 
pillowed, highly 
carbonatized, sparse 
fine-grained sulfides 
disseminated through 
out the pillows

J30-18 Mafic metavolcanic, 13 <2 39 
pillowed sparse dis 
seminated pyrite and 
arsenopyrite

J30-19 Quartz vein, no visible 45 ^ 21 
mineralization

J33-2 Quartz vein, no visible 35 <2 3 
mineralization

J45-2 Quartz vein, milky 5 36 
white, epidote-rich

J45-4 Quartz vein, milky white 10 ^ 44 405 170 
with few grains cpy, py

J46-4B Quartz vein, milky <2 <2 ^.0 
white, recrystallized, 
no visible mineralization

J47-7 Quartz vein, milky white 35 <2 2.5 
no visible mineralization

J47-8 Quartz vein, milky white, 25 <2 2.5 
with chloritic-rich
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Sample Sample Description Au* Ag As Cu Zn B W Li 
Number

J49-3 Quartz vein, rust stained, 45 <2 3.5 
with chloritic seams

J49-4 Quartz vein, milky white, 40 <2 3.5 
no visible mineralization

J49-4B Quartz vein, rust-stained, 40 <2 4.5 
with local chloritic 
patches and sparce fine 
grained pyrite

J49-5 Quartz vein, milky white, 28 ^ 5.5 
with chloritic patches, 
local sulfide concentrations 
along contacts with chlorite 
patches

J49-12 Quartz vein, milky white, 26 <2 2 
no visible mineralization

J53-21A Quartz vein, milky white 4630 13 1.25!fc 
to light grey, no visible 
mineralizaiton

J53-21B Mafic metavolcanic, from 605 <2 1.5 
shear zone, rust-stained, 
local masses of anhedral 
pyrite

K20-6A Quartz vein, milky white, <2 150 
no visible mineralization

K30-8 Quartz arenite with 0.5 330 <2 590 
percent, fine- to medium 
grained pyrite

K33-7 Feldspathic arenite, 15 <2 11 
coarse-grained, 
chlorite, minor fuchsite

K33-8 Similar to K33-7 7 ^ 13

K34-1 Feldspathic arenite, 8 <2 75 
coarse-grained, 
carbonate-rich

K34-1A Quartz vein, deformed, 25 <2 21 
milky white, sparse 
disseminated pyrite 
(up to 1x1 cm) and 
blobs of fuchsite
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Sample Sample Description Au* Ag As Cu Zn B W Li 

Number

K34-1B Quartz vein, undeformed, 25 <2 15 
milky white, no 
visible mineralization

K34-5 Quartz vein, milky white, 17 <2 34 
no visible mineralization

K38-7A Quartz vein, milky white, <2 24 
recrystallized, l* 
fine-grained chlorite

K38-9A Quartz vein, milky white, 3 13 
with sparse carbonate 
and chlorite

K38-10 Quartz vein, milky white, <2 14 
no visible mineralization

K38-18 Quartz vein, milky white, <2 9 
no visible mineralization

K38-21C Quartz vein, milky white, 2 8 
no visible mineralization

K38-21 Banded iron formation, with 8 <2 2.5 78 132 O 

magnetite-chert-actinolite

L20-1B Quartz vein, milky-white <2 26 
no visible mineralization

L20-5A Quartz vein, milky white, x2 8.5 
local rust-staining, thin 
chlorite-rich seams (<5% of 
rock) and minor masses of 
possible ankerite

L27-7A Quartz-carbonate vein, 
milky white, sparse 
chlorite

L27-7B Quartz vein, milky white, <2 6.5 
with IQifc calcite

L27-7C Quartz-carbonate rock, 2 3 
-30% consists of green 
masses of epidote; 
minor chlorite also 
present ( 2%).

L30-2D Chemical metasediments, 5 <2 400 
mainly fine-grained chert 
with local coarse-grained 
anhedral pyrite (<l%)
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Sample 
Number

L33-2A

L33-2B

Sample Description

Quartz vein, rust-stained 
no visible mineralization

Carbonate-rich material 
from shear zone / 
weathers deep orange 
brown, 1(H thin patches 
composed of fine-grained 
fuchsite and minor 
chlorite, quartz content

Au* Ag As

25

Cu Zn B W Li

34

L33-4 Sulfide-bearing quartz 
vein pyrite and cpy 
present

L33-4B Sulfide rich veinlet 
from mafic meta- 
volcanics, pyrite * cpy 
present

L33-5A Quartz vein, milky white, 
from shear zone, no 
visible mineralization

L33-6 Quartz-carbonate vein,
grey white, rust-stained, 
deformed, contains 
-5% light-brown carbonate, 
<5% arsenopyrite * pyrite

L33-9A Carbonate-rich material 
from shear zone, orange 
weathering, no visible 
mineralization

L33-9B Quartz vein, milky white, 
from talc-carbonate, 
highly deformed meta- 
ultramafic, no visible 
mineralization

L33-9C Mafic metavolcanic, well 
foliated with 5* 
disseminated fine 
grained pyrite

42 8 16 1.72%

40 7 21 1.59%

25 <2 310

21 <2 3600

35

110

1700

31

290
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Sample 
Number

L33-9D 

L33-10 

L33-14 

L33-15

Sample Description

Quartz vein, milky white, 
no visible mineralization

Quartz-carbonate vein, 
no visible mineralization

Quartz vein, milky white, 
no visible mineralization

Quartz-carbonate vein 
( 15 cm width) with 
20 ife pyrite, local gossan

Au* Ag As Cu Zn W Li

L33-16B Quartz vein, milky white, 
with sparse fine-grained 
pyrite (<l%)

L31-5 Quartz vein, milky white, 
no visible mineralization

M20-1 Quartz vein, milky white, 
20-3(^ fine-grained 
chlorite

M20-3 Felsic to intermediate
metavolcanic mineralized 
with S-10% coarse-grained 
cubic pyrite

M20-5B Chloritic shear zone
material from intermediate 
metavolcanic with 0.7- 
1.5 cm wide contorted 
sulfide-rich band 
containing sphalerite, 
pyrite, chalcopyrite, 
and brown carbonate. 
Galena and pyrite occur 
in later narrow calcite- 
rich vein.

M20-5C Similar to M20-5B

M20-5E Specimen from mineral 
ized shear zone with 
intersecting 
sphalerite * brown 
carbonates and galena 
* chalcopyrite * 
calcite veins (latter 
vein 1.4 cm max. width 
is relatively younger)

40 <2

15 <2

30 <2

75 <2

125 <2

12 2

<2

15 <2

13

14

51

10

l 295 82

9.5

45

530 72 1350 850 
(1170 ppm Pb)

t.32%

690 86 240 715 1.70**
(4480 ppm Pb) 

4200 100 1800 1000 2.50%
(5520 ppm Pb)
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Sample Sample Description Au* Ag As Cu Zn B W Li 
Number

M20-11 Felsic to intermediate 4 <2 1.5 
metavolcanic, rust-stained, 
sparse po and cpy

M20-12 Felsic metavolcanic, 2 <2 10 
coarse-grained pyrite 
concentrated along one 
fracture surface 
(overall lis)

M22-2 Quartz-carbonate vein 3 3.5 
from shear zone with 
chlorite, possible 
ankerite, and pink 
carbonate, trace 
pyrite

M22-5 Trondhjemite, rust- 6 5 
stained, altered, 
possible tourmaline, 
trace disseminated pyrite

M23-4 Quartz pod (0.33 m x 0.04 1.5 4920 
15 cm), milky white, oz/ton 
local concentrations 
of medium-to coarse- 
grained chalcopyrite

M23-5 Quartz-carbonate vein, 5 2.5 
milky white, recrystal- 
lized, contains 10% 
masses of fine-grained 
chlorite

M23-8 Quartz-carbonate vein, 8 11 
~15% carbonate, speck 
of pyrite

M23-9A Carbonate-rich material 9 30 14 <5Q O 
from shear zone, with 
quartz fragments, specks 
of fine-grained pyrite 
and arsenopy., minor 
chlorite

M23-9B Similar to above 3 65

M23-12 Quartz vein, milky white 565 <2 1.43!?; 635 28 O 
white, with 10 !fc total 
sulfides (arsenopyrite> 
pyrite^py) , minor 
radiating masses of fine 
-grained tourmaline
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Sample 
Number

Sample Description

M23-12A Quartz vein (5 cm width) 
highly mineralized with 
sulfides, 40% medium- 
to coarse-grained 
arsenopyrite (euhedral 
to subhedral), 5 !fe 
anhedral chalcopyrite, 
~\\ pyrite

M23-12C Sulfide-rich Quartz vein, 
5 cm.width, SO-60% total 
sulfide (mostly medium- 
to coarse-grained 
arsenopyrite, with l* 
pyrite)

M23-12D Quartz vein, milky-white, 
with 5% carbonate veins 
and patches, now deeply 
weathered red-brown

M23-12G Quartz vein (-11 cm 
width), milky white, 
~10% sulfides (pyrite> 
arsenopyrite^halcopy. ) , 
crudely zoned: asp along 
contact, cpy * pg 
distributed towards 
centre

M23-12H Sulfide-rich Quartz 
Vein, -SO 5?, total 
sulfide (asp - pyrite), 
coarse-grained, anhedral, 
cpy<l%, width s 6 cm

M23-15 Quartz vein, recrystal- 
lized, with sparse 
chlorite

M24-14A Float: Ankerite-rich 
Quartz Vein (80% 
ankerite

M24-14B Float: Ankerite Quartz 
Vein ( 15% coarse- 
grained ankerite)

M27-9 Quartz vein with minor 
ankerite and tourmaline

M28-1 Quartz vein, milky white, 
locally rust-stained,

Au* Ag As

72.6 36 12. 
llOppm Pb)

Cu Zn B W Li

1.68% 91

64.8 31 17. (n 6800 
(130 ppm Pb)

33

<2 450 38 134

2840 4 4.74% 6600 45

20.4 11 13.0% 1560 
(68 ppm Pb)

171

26

10 <2

26

<2

45

7.5

128

16

83

6.5
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Sample Sample Description Au* Ag As Cu Zn B W Li 

Number

M28-4 Quartz vein with minor 25 <2 6.5 
carbonate and tourmaline

M28-6 Quartz vein, milky white, 60 2 6 
no visible mineralization

M28-9 Quartz vein, milky white, 21 <2 2 
no visible mineralization

M28-12 Quartz vein, milky 22 <2 3 
white, locally rust- 
stained, no visible 
mineralization

M28-13 Quartz vein with -5% 25 <2 3 
ankerite

M29-1C Garbonate-chert banded ^ <2 33 
iron formation. Channel 
sample across 0.85 m.

M29-1D As Above. Channel sample <2 <2 86 
across 0.88 m.

M29-4B Carbonate-rich material 380 8 800 1.33% 
with <5% disseminated, 
medium- to coarse- 
grained pyrite and 
chalcopyrite, weathers 
deep orange brown

M29-5A Mafic metavolcanic, 470 <2 530 
highly deformed, with
20% veins of fine- 

to coarse-grained 
euhedral pyrite (from 
old trench)

M30-1 Quartz Vein, milky 21 <2 4 ^0 O 
white, slight rust- 
stain, local masses 
of block anhedral 
tourmaline, solution 
cavities with carbonate

M30-2 Mafic metavolcanic, well 14 <2 17 
foliated and crenulated,
5% pyrite as medium- 

grained disseminated 
grains and in fine 
grained, thin veins
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Sample Sample Description Au* Ag As Cu Zn B W Li 
flumber

M30-4 Quartz vein, rust 45 <2 6 
stained, with local 
fracture coatings 
of fine-grained 
pyrite

M30-6 Quartz vein, rust-stained, 105 <2 7.5 
pods of sulfide 
mineralization up to 
1.5x4 cm (mainly po, 
minor cpy)

M30-7A Quartz vein, milky white, 50 <2 7.5 
minor carbonate * 
chlorite

M30-7B Similar to above 30 <2 3

M30-8 Quartz vein, milky 20 <2 3 ^0 O 
white, minor 
tourmaline, carbonate, 
chlorite

M30-9A Quartz vein, milky 30 <2 6 
white, with local 
chlorite, very sparse 
po and cpy

M30-9B Quartz vein, orange to 26 <2 7 
white, minor chlorite 
and carbonate

M30-10A Quartz vein, white to 32 <2 4 
locally orange, very 
local chlorite

M30-10B Metapelite, rust- 18 <2 19 370 
stained, -5=5, po, cpy

M31-1 Quartz vein, milky 6 9 
white, locally rust- 
stained, no visible 
mineralization

N18-1 Quartz vein, milky white, 2 3 
~10% chlorite

N19-1 Quartz vein, milky white, <2 4 260 
very fine-grained 
tourmaline in thin 
seams ( 10* of rock) , 
and minor carbonate
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(l cm width) in 
trondhjemite. Veins 
separated out for 
analysis

N20-2 Chlorite-carbonate rock 3 360 18 
(metaultramafic) , well 
foliated, odd speck of 
cpy (up to 2 x 4 mm)

N22-9B Quartz vein, milky white 7 82 650 ^0 
to vitreous, masses of 
fine- to medium-grained 
tourmaline * chlorite 
* biotite (20% of rock)

N22-9C Mafic metavolcanic, with 16 2.5 
veins and disseminated 
po and lesser pyrite 
with some associated 
biotite

N22-10 Mafic metavolcanic, massive 9 
to disseminated, coarse- 
granite pyrite in veins 
(3 cm width), -10% sulfide 
in sample

N22-12 Quartz vein, milky white, <2 3 
with minor chlorite-rich 
layers

N22-15A Quartz vein, milky white, <2 1.0 
cut by shear zone, no 
visible mineralization

N22-15B Quartz vein, rust stained, <2 4.5 
deformed and within shear 
zone, 5% chlorite, very 
sparse sulfide

N22-15C Mafic metavolcanic, highly 3 1.5 625 
deformed, l-2% sulfide 
(disseminated po and a 
l x 0.5 cm mass of cpy)
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Sample Sample Description Au* Ag As Cu Zn B W Li 

Number

N21-1C Quartz vein, milky white 13 <2 2.0 
to slightly orange, with 
fine-grained chloritic 
seams ( 3C^ of rock)

N21-1D Quartz vein, milky white, ^ <2 1.5 
no visible mineralization

N23-6 Quartz vein, milky white, <2 15 
very sparse chlorite

016-21A Quartz vein, milky white, <2 2.5 
with fine-grained biotite 
seams and tourmaline

0 1 6-2 IB Quartz veins with minor 
carbonate

016-26A Quartz vein, rust-stained, 5 2 
no visible mineralization

016-29A Quartz vein, milky white, <2 2 
minor clumps of fine 
grained chlorite, and 
fracture- controlled 
epidote

016-30A Quartz vein, milky white, <2 2 
with clumps of chlorite 

of rock)

016-33A Quartz vein, slightly rust- <2 1.5 
stained) , very sparse 
specks of pyrite

019-15A Mafic metavolcanic , ~IQ* 55 15 
total sulfide (pyrite^sp)

019-15B As above 130 3,,

019-18 Quartz vein, milky white, <2 2 
slight rust-staining, no 
visible mineralization

019-20A Quartz vein, vitreous, <2 4 
locally rusty with sparse 
specks of pyrite and po

019-20B Quartz vein, milky white, 3 1.5 
no visible mineralization

019-20C Quartz vein, milky white, <2 1.0 
with minor carbonate
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Sample Sample Description Au* Ag As Cu Zn B W Li 
Number

020-2 Quartz vein, slightly <2 2.5 
foliated, with thin seams 
of chlorite and hematite

020-3 Quartz veins, milky white, <2 3.5 
J.0% seams rich in chlorite

020-9 Felsic tuff, sample highly 2 3 
rust stained

020-11 Intermediate Tuff, sheared, 10 69 
hematitic staining 
extensive, fine-grained 
magnetite (<5%)

022-4B Quartz vein, milky white, <2 1.5 
no visible mineralization

022-7A As above ^ 1.5

022-10A Quartz vein, milky white 
to vitreous, minor 
aggregates of 
tourmaline

022-10B Tourmaline-rich vein <2 60 2.3 5fe ^0 O 
(80% tourmaline), local 
disseminated pyrite * po

022-10C Quartz vein, milky white, 5 72 5200 ^0 <3 
no visible mineralization

022-16 As above <2 8

022-17 Metawacke, highly rust- 40 17 
stained

022-17C Magnetite-chert banded 8 <2 55 
iron formation, lean, 
very thinly bedded

022-17D Chert, laminated, fine- 16 <2 13 
grained

1-32-8 Quartz vein, milky white, 100 
tourmaline-bearing

1-32-14 Quartz vein 270 
milky white, no 
visible mineralization
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CONVERSION FACTORS FOR MEASUREMENTS IN ONTARIO GEOLOGICAL 
SURVEY PUBLICATIONS

Conversion from SI to Imperial

57 Unit Multiplied by Gives

Conversion from Imperial to SI

Imperial Unit Multiplied by Gives

lg
lg
1kg
1kg
It
1kg
It

Ig/t 

Ig/t

LENGTH
1 mm
1 cm
1m
1m
1km

1 cm2
1m2
1km2
lha

1 cm3
1m3
1m3

1L
1L
1L

0.039 37
0.393 70
3.28084
0.049 709 7
0.621 371

0.155 0
10.763 9
0.386 10
2.471 054

0.061 02
35314 7

1.3080

1.759 755
0.879 877
0.219 969

inches 1 inch
inches 1 inch
feet 1 foot
chains 1 chain
miles (statute) 1 mile (statute)

AREA
square inches 1 square inch
square feet 1 square foot
square miles 1 square mile
acres 1 acre

VOLUME
cubic inches 1 cubic inch
cubic feet 1 cubic foot
cubic yards 1 cubic yard

CAPACITY
pints 1 pint
quarts 1 quart
gallons 1 gallon

25.4
2.54
03048

20.1168
1.609 344

6.451 6
0.092 903 04
2.589 988
0.404 685 6

16387 064
0.028 316 85
0.764 555

0.568 261
1.136 522
4.546 090

mm
cm

m
m

km

cm2
m2

km2
ha

cm3
m3
m3

L
L
L

MASS
0.035 273 96
0.032 150 75
2.20462
0.001 102 3
1.102311
0.000 984 21
0.984 206 5

0.029 166 6

0.583 333 33

l ounce (avdp) 
l ounce (troy) 
l pound (avdp) 
l ton (short) 
l ton (short) 
l ton (long) 
l ton (long)

28.349 523
31.103 476 8

0.453 592 37
907.184 74

0.907 184 74
1016.046 908 8

1.016 046 908 8

CONCENTRATION
ounce (troy)/ l ounce (troy)/ 34.285 714 2 
ton (short) ton (short) 
pennyweights/ l pennyweight/ 1.714 285 7 
ton (short) ton (short)

OTHER USEFUL CONVERSION FACTORS

l ounce (troy) per ton (short) 
l pennyweight per ton (short)

Multiplied by 
20.0 
0.05

g
kg 
kg

t
kg 

l

g'l

pennyweights per ton (short) 
ounces (troy) per ton (shorl)

Note: Conversion factors which are in bold type are exact. The conversion factors have been taken from or have 
been derived from factors given in the Metric Practice Guide for the Canadian Mining and Metallurgical Indus 
tries, published by tile Mining Association of Canada in co-operation willi tile Coal Association of Canada

132



(D

oo

SCHADE LAKE GNEISSIC COMPLEX

FIGURE 2

53

NORTH RIM METAVOLCANICS

EYAPAMIKAMA LAKE METASEDIMENTS

EYAPAM/KAMA LAKE

LCANICSAGUTUA ARM MET



METAVOLCANICS

EYAPAMIKAMA LAKE METASEDIMENT

SOUTH RIM 
METAVOLCANICS

AGUTUA

METAVOLCANIC

FIGURE 6



O)
52048'30"

Mineral Abbreviations

KY,ST,AND,CD,GAR
COMPLEX

T
McGRUER/LAKEGARNET ZONE

MISKEESIK LAKE N

- '.y. .'GRUN, 
' ' •/AND.STGAR - .' '.ST,GAR.

STANLEY 
.-- K1 — . 'LAKE '. .v -ZONE.CORDIERIE

EYAPAMIKAMA

52 55 30

KILOMETRES 

MILES

Chlorite Zone

AND Andalusite
Biotite Zone

Cordierite Zone

Garnet Zone

Cord ier ite l sog nad

Biotite Isograd
NORTH CARIBOU LAKE

BATHOLITH

Cordierite 

GAR Garnet 

GRUN Grunerite 

Kyanite 

Staurolite

Garnet Isograd

FIGURE 8: METAMORPHIC ZONES OF EYAPAMIKAMA LAKE AREA

Staurol ite Isograd

Contact Metamorphic Aureole



F19-6 F19-7

EDITION l 53 B/14

O'

F21-7 iroii-5 *F 
F21-2 *.F19 2



F19-6 F19-7

EDITION l 53 B/14




































