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P. 109 and 115: Figures GS-22-1 and GS-23-1 are switched. This applies

P. 164:

P, 188:

also to Figure GS-1, map areas 22 and 23.

Caption for Figure GS-33-24 should read: Molson dyke
orientations, Kiskitto Lake region. Station number (thickness

in em). Solid line —— [ plane; dashed line—-azimuth—-dip not
measurable.

In notes to Table GS-39-1: 'lencogranite' should read
'leucogranite’.
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INTRODUCTION

The scope of the Geological Survey’s activities has been broadened in recent years to
provide information in support of:

a) an accelerated regional mapping and correlation programme designed to provide a

minimum of 1:100 000 scale coverage for most of the Province by 1979, this to serve as
a base for the proposed 1:250 000 compilation series and a new 1:1 000 000 scale
geological map of Manitoba; and

b) a comprehensive and soundly based evaluation of the Province's mineral resources.
Such activities complement the ongoing long-term programme of 1:50 000 scale mapping and
related investigations in areas where a more definitive delineation and understanding of the
geology is required.

In 1977 seventeen field projects ranged from 1:100 000 mapping in the Nejanilini-Caribou
Lakes region, through the second and concluding phase of detailed stratigraphic
investigations in the Lynn Lake area, to 1:50 000 scale mapping of the Pikwitonei region near
Sipiwesk Lake. The last of the exposures to be affected by the Churchill River Diversion were
mapped down the Burntwood and Odei River to Split Lake and included coverage of the
northeast end of Split Lake. In the adjacent Thompson Belt the initial work focussed on Moak
and Ospwagan Lakes and led to important re-examination of earlier Churchill-Superior
boundary dogma.

Regional correlation was extended from the Kisseynew metasedimentary gneiss belt
through Harding and Rock Lakes towards Waskaiowaka Lake where shoreline exposures were
investigated as a preliminary to more comprehensive mapping. Elsewhere in the Province the
need to establish a standardized data base for the proposed compilation series and provincial
geological map was realized in part through regional correlation operations in the Reindeer
Lake-Southern Indian Lake, Pakwa Lake-Setting Lake, and Fox River areas and throughout
southeastern Manitoba.

Several new compilations are included as figures in the following reports from which it is
readily apparent that substantial advances are being made in delineating the major geological
components of the Precambrian shield in Manitoba. In the Churchill Structural Province the
major lithologic belts are now better defined and can be correlated with those recognized in
Saskatchewan (Figure GS-2-1). Large plutonic bodies of pyroxene-bearing granulite and
monzonite occur in both the “Wathaman-Chipewyan” batholith, near Big Sand Lake and the
Nejanilini pluton to the north of the Seal River Belt. Of equal importance is the similarity ofthe
greywacke gneiss/,calc-silicate/, arkosic gneiss association and sequence that is foundin the
Kisseynew, Southern Indian and western Seal River metasedimentary gneiss belts; a feature
which appears to imply a shared or similar evolutionary history or pattern of evolution.

In the Thompson region changes are proposed for the location of the “Aphebian-Archean”
boundary which is now thought to extend from Birchtree Brook through Pearson Lake to
Fourmile Lake. Further to the south, additional evidence has been found to indicate a
gradational increase in the grade of a relatively late metamorphic event along the Superior
Province greenstone belts into the Pikwitonei granulites. In the Sipiwesk-Wintering Lakes
area, the tectonic evolution of the Superior migmatitic granulite terrain appears to have
diverged markedly following the emplacement of a mafic dyke swarm. Subsequent northeast-
trending possibly Hudsonian deformational and metamorphic - anatectic events were
concentrated in the northwestern area adjoining the Thompson belt. To the southeast the
older migmatite belt underwent cataclasis and mylonitization without attendant high
temperature recrystalization.

In Southeastern Manitoba, 1:50 000 scale coverage of the Precambrian shield was
completed from the forty-ninth parallel to the Wanipigow River. The age relationships of the
major rocks units have been established and the subdivision of the area south of the Winnipeg
River into the Kenora and English River subprovinces has been further substantiated.

The stratigraphic core hole programme continued jointly with the Mineral Evaluation
Branch and the Exploration Operations Branch. The work in the Lake St. Martin area is of
particular interest in that the stratigraphic outlier of Upper Devonian carbonate breccias
present in the “crater” provides a hitherto unavailable key for extrapolating the known facies
and paleogeography of the Devonian beyond the limits of the existing outcrop belt.

W.D. McRitchie
September 1977 Director, Geological Services






GS-1 NEJANILINI-CARIBOU LAKES PROJECT
(54L, 54M, 64l and 64P)
by D.C.P. Schledewitz

The area between latitudes 58° and 60° and longitude 93° and the shoreline of Hudson’s
Bay was mapped during the summer of 1977, with the exception of the region designated as the
Seal River Area (Figure GS-1-1). The main part of the geological mapping of the Precambrian
rocks, accompanied by on-rock scintillometer readings, was carried out atascale of 1:125000
with more detailed mapping at 1:50 000 around Nejanilini Lake, Wolverine River, Caribou Lake
and south of Round Land Lake.

These areas were previously mapped by the Geological Survey of Canada at a scale of
1:250 000 (GSC maps 15-1958; 17-1975; 14-1967) and included the Deer River Report (GSC
Paper 69-24) with accompanying map at a scale of 1:500 000.

The Nejanilini-Caribou project completes the regional mapping of the area between
latitudes 58° and 60° extending from the eastern edge of the Kasmere Project (100°) east to the

shoreline of Hudson’s Bay (Figure GS-1-2).
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The Nejanilini-Caribou map-areais covered by extensive glacial drift with an average of 1%
outcrop. Some areas such as the region between Nejanilini, Caribou and Gronbeck Lakes may
locally contain up to 4% outcrop. Elsewhere there is less than 0.5% outcrop with the extreme
south being poorly-drained clay and sand plain barren even of boulder fields.

Examination of sub-angular boulders in large boulder fields can result in the delineation of
approximate lithologic contacts, and/or small patches of extremely frost-heaved outcrop.
Boulder fields associated with extensive ribbed moraines have generally undergone
considerable transportation.

General Geology

The map-area can be divided into two regions on the degree of metamorphism exhibited
by the sedimentary rocks and the character of the rocks which they overlie.

The proposed boundary lies to the north of the Seal River and follows an east-trending line
which passes through the southern part of Duffin Lake east to Spruce Lake in the Seal River
Project area (1977). The line can be extrapolated east to Hudson’s Bay; however, there is a
slight south-trending embayment in the Eppler Lake Region in the Seal River area (1977).

The northern sub-area or zone primarily contains sedimentary-derived paragneisses and
migmatites which contain mineral assemblages characteristic of low-pressure high
temperature metamorphism in the upper amphibolite facies. The grade of metamorphism
increases eastward. Large masses of hypersthene-bearing basement rocks underlie much of
this region.

The southern sub-area contains metasedimentary rocks and local paragneisses which are
indicative of lower to middle amphibolite facies of metamorphism. The metamorphic grade
appears constant or may decrease slightly to the east, and increases westwards. The rock
types which underlie the metasediments are a grey-pink lineated and foliated granodiorite,
pink quartz monzonite and aplite.

North Zone

A metasedimentary-derived paragneiss sequence occurs west of Nejanilini Lake. These
rocks comprise a sequence of semi-pelitic gneisses which contain cordierite, sillimanite and
garnet (unit 7, Table GS-1-1), white to grey massive to faintly bedded quartzite (10) and agrey
and pink siliceous calc-silicate. These rocks form a zone up to 11 km wide. However, north-
trending faults have offset the sequence in a step-like manner to the north. The major fault
displacements occur along Nejanilini Lake. West of Nejanilini Lake the paragneisses overlie a
grey foliated quartz monzonite (unit 4) to grey gneissic quartz monzonite (unit 4a). The
paragneisses and grey quartz monzonite are intruded by sills, dykes and lits of white quartz
monzonite (12). However, east and north of Nejanilini Lake the sedimentary-derived
paragneisses and migmatites occur as discontinuous bodies in an inhomogeneous granitic
terrain, comprising massive to foliated hypersthene-quartz monzonite (unit 2); a hybrid rock
(unit 2a) comprising a mixture of the hypersthene-quartz monzonite, a pink quartz monzonite,
and a grey quartz monzonite gneiss (unit 3), the latter of which contains sporadic lenticular
zones of the hypersthene-quartz monzonite (2).

A subtle change in the colour of the feldspar is detectable in the semi-pelitic gneiss (7) and
its mobilizate (12). The normal white to cream coloured feldspars become brown to olive
brown in colour. Hypersthene also appears sporadically within the semi-pelitic gneiss forming
hypershtene-cordierite + garnet-biotite assemblages. The hypersthene may form prominent
porphyroblasts in the mobilizate. Also present within the hypersthene-bearing granitic rocks
(units 2 and 2a) are discontinuous zones of hypersthene-biotite-plagioclase-quartz gneiss
(unit 1) and interlayered hypersthene-bearing amphibolite (unit 1). The age of these rocks is
uncertain but they have tentatively been placed as the oldest rocks in the region.

East and south of Caribou Lake the complex of hypersthene granulites gives way to a
terrain of grey foliated quartz monzonite (4) and grey quartz monzonite gneiss (4a) containing
zones of the hypersthene-bearing quartz monzonite (2) and hybrid (2a). The semi-pelitic
gneiss (7) is present as small discontinuous remnants 0.5 km to 1 km long or elongate narrow
belts.

The younger biotite-bearing to more leucocratic pink porphyritic quartz monzonite to
granite (unit 15) occurs along the coastal region of Hudson’s Bay where it forms large bodies.
This rock type also forms smaller stocks at Round Sand Lake and immediately east of Caribou



Lake along the Caribou River. This rock type is readily distinguishable on airborne radiometric
and geophysical maps 3576G and 3594G. The areas of porphyritic quartz monzonite show up
as positive anomalies. On-rock scintillometer readings substantiate the high background for
this rock type with local zones of higher responses and rare zones of anomalously high values.

South Zone

To the south of the proposed boundary, layers of grey, massive quartzite and impure grey
quartz meta-siltstones are interlayered with fine-grained muscovite-biotite schists (locally
knotted) to phyllite (unit 11). This sequence overlies a granitic terrain comprising lineated
biotite granodiorite to granite (unit 5), massive to foliated medium to coarse-grained pink
quartz monzonite (unit 13) and pink aplite (unit 13b).

The metasedimentary rocks (11) are intruded by pink and white pegmatite containing
large books of biotite or muscovite. These pegmatites give random radiometric anomalies.
One zone occurs along the north shore of Shethanei Lake. The metasedimentary rocks are
coarse-grained in areas of abundant pegmatites and also grade into paragneisses with lit-par-
lit injections. The metasediments are intruded locally by quartz monzonite (13) as along the
North Knife River.

The metasedimentary rocks outcrop in a belt along the shore of Shethanei Lake at the west
edge of the map-area. They are similartorocksinthe Tadoule Lake area, which locally contain
sillimanite-cordierite-muscovite assemblages indicative of low-pressure high temperature
conditions of middle amphibolite facies metamorphism. Pegmatite intrusions are also
common in this region as abundant sills. The metasedimentary rocks can be traced east of
Shethanei Lake as a series of east-trending folds offset by north-trending faults. These
metasedimentary rocks appear to be in strike continuity with similar rocks in the Seal River
area (1977) south of Wither Lake. At this locality a previously mapped zone of quartzites and
interlayered phyllites and schists outline the nose of a westward plunging synform. However,
the rocks south of Wither Lake have been previously equated with those of the Great Island
Group (Schledewitz, 1977), and the relationships will have to be examined in more detail.

The foregoing is a generalized account of the regional geology of the area. An exception to
the simplified two-fold subdivision is a belt of metasedimentary-derived paragneisses (unit 7)
which appears to straddle the proposed boundary line. These rocks outcrop around MaclLeod
Lake along the Wolverine River near the western border of the map-area. Their northern
contact flanks they grey foliated quartz monzonite (4) and hypersthene-quartz monzonite (2)
and hybrids (2a). The southern contact appears to be in part faulted against pink quartz
monzonite (13) and aplite (13b). The paragneisses, which are mainly cordierite-sillimanite-
bearing semi-pelitic gneisses, locally contain marble (10a) and psammitic biotite gneiss (unit
8). They strike southeast to the Spruce Lake region. In the Spruce Lake area, the paragneisses
and schists are interlayered with quartzites and interdigitate with amphibolites derived from
the volcanic rocks at Great Island. This region is intersected by many east-trending low angle
shear zones, one of which is marked by a bright orange gossan, 0.5 km wide and several km in
length. An apparent decrease in metamorphism along this zone of rocks is most noticeable at
the east end of Spruce Lake. However, to the north of Spruce Lake, where a small outlier of
semi-pelite flanks the hypersthene-bearing quartz monzonite terrain, the grade of
metamorphism appears to be higher with assemblages indicative of upper amphibolite facies
of metamorphism.

The Spruce Lake region of the Seal River area is of considerable importance since it
appears to be the only locality at which high-grade paragneisses are interdigitated with lower
grade schists, and volcanic-derived amphibolites. The metasediments of the Great Island
Group are also in close proximity. The area around Spruce Lake also appears to lie near the
intersection of an east-trending fault and a northwest-trending fault zone.

Faulting appears to significantly control the distribution of the major lithologies in the
Nejanilini-Caribou Lake map-area. East-trending folds are intersected by large fault zones that
trend north or northwest to north of west. The north-trending faults produce both major and
minor apparent displacements. However, the northwest to east-trending faults produce a
major reorientation of the earlier east-trending folds and/or a considerable extension of
stratigraphic units which, in some cases, results in complete elimination of parts of the
sequence.



LEGEND
(To Figure GS-1-2)

Rocks of uncertain affinity

B
A

Migmatite
Hurwitz Group, Great Island Group metasedimentary rocks

Hudsonian Intrusive Rocks

14
13
12
11

Fluorite-bearing quartz monzonite

Quartz monzonite and porphyritic quartz monzonite
Gabbro, ultrabasic rocks

Porphyritic quartz diorite, granodiorite

Aphebian Metasedimentary Rocks

10
9

a o N o

Archean
3
2
1

Impure quartzite, interlayered meta-siltstone and muscovite-biotite schist
Meta-arkose, arkosic gneiss

Calc-silicate rock, albite pyroxene rock, marble

Quartzite

Psammitic gneiss, meta-greywacke

Pelitic, semi-pelitic gneiss, impure quartzite lenses, calc-silicate lenses
Volcanic rocks, related intrusive rocks, volcanic-derived sediments

Foliated pink quartz monzonite
Foliated grey quartz monzonite and grey quartz monzonite gneisses
Hypersthene-bearing quartz monzonite, quartz diorite, hypersthene gneisses

SYMBOLS

mna - Fault proposed
Geologic contact proposed
= Drift
@ Mineral occurrences — see Table GS-1-2



102°00'

60°00' "= 7—-—-
y_z

'
A

HUDSON
BAY
CHURCHILL
Q
—=<i -

° 7

| BROCKHE T N /A
58°30'- .-

102°00'
| LoF THOUSE
|4/LAKE.()A
KILO :
METRES 10 (o] 1020 30 40 KILOMETRES 7 ~ | P\ o
) ~\_ 3 113)
MILES 10 ) ~ 13 / s
10 20 30 MILES \ . P ,\
o {3 DRIFT
P
( |3/\ DRIFT ,—\/ DRIFT / . | norTH KnIFE 63.)
- 13 | LAKE
58°00' — (oA
| X \ 94000'

Figure GS-1-2 Simplified Geological compilation for the Seal River Belt (58° to 60°), Manitoba

58°00'



TABLE GS-1-1
TABLE OF FORMATIONS

x:f: Rock type and Occurrence Description
1 Hypersthene gneiss and amphibolites Brown foliated medium-grained/hypersthene (3%) — biotite (8%)
i . i S — feldspar (60%) — quartz (30%). Black, granular medium-
occurs as discontinuous bodies within areas of grained hypersthene (5%) — diopside (8%) — hornblende (40%)
units 2 and 2a — plagioclase (45%) — quartz (5%).
Background: 2000 — 4000 CPM
2 Hypersthene quartz monzonite Olive green to honey brown — massive to foliated — medium to

occurs as discontinuous bodies of variable size
from lit and dykes in unit 1 to large bodies 100 km?

pegmatitic — hypersthene (5%) — hornblende (0-3%) — diop-
side (0-5%) — biotite (5%) — plagioclase (35%) — potassium
feldspar (20%) — quartz (25%)

Background: 1500 - 3000 CPM

2a hybrid quartz monzonite Honey brown, weathers deeply — contains from 8 to 40% pink
. i quartz monzonite and 95 to 50% hypersthene quartz monzonite.
forms the main mass of crystalline basement Background: 3000 - 5000 CPM
3 Grey gneiss Well foliated, grey with more deeply weathering lenses of
. . hypersthene quartz monzonite (2). The main mass of the rock is
forms irregular-shaped zones at peripheries of well foliated and medium grained — biotite (8%) which forms
areas of hypersthene quartz monzonite (2). Best lenticular to wispy anastomosing layers — feldspar (65%) quartz
exposure is along Nejanilini Lake (27%).
Background: 4000 - 5000 CPM
4 Grey quartz monzonite to granodiorite Grey, to white and pink — massive to weakly foliated — medium to
coarse-grained — biotite (5-8%) — hornblende (0-3%) —
appears to form stocks within areas of grey foliated plagioclase (40%) — potassium feldspar (30%) quartz (20%).
quartz monzonite gneiss and as large areas around Background: 1500 - 2500
Caribou Lake and east and northeast of Caribou
Lake
4a Grey quartz monzonite gneiss Grey, well foliated gneiss with pink granitic lit — medium
grained — biotite (8-10%) — feldspar (65%) — quartz (25%).
forms large areas west of Nejanilini lake. This rock Background: 1500 - 2500
type forms large areas of flat outcrops
5 Lineated biotite granodiorite Well foliated and lineated — buff coloured to pink — biotite
. (16%) — hornblende (0-5%). Both these minerals commonly
occurs underlying metasediments south of Shethanei ¢, 1\ "mineral trains which describe pencil-like rodding.
Lake and south of Seal River Background: 1400 - 2100 CPM
6 Meta-gabbro Massive — black and white — hornblende ( 40%) as circular
aggregates in brilliant white plagioclase (55%) — quartz (5%)
occurs as small stock-like body east of Caribou Background: 1500 — 2500 CPM
Lake within an area of granite gneiss
7 Semi-pelitic gneiss White and grey layers; grey layers — cordierite as grey lenses
(5%) — garnet as spherical to highly elongated grains (0-5%) —
occurs as part of a layered sequence on the west sillimanite as silky flattened lenses (5%) — biotite (15%) —
side of Nejanilini Lake, elsewhere it forms only dis- feldspar (40-50%) — quartz (20-30%). The white layers are
continuous bodies ranging from 1 km? to 100 km comprised of plagioclase and quartz with accessory biotite and
such as at Commonwealth Lake. Hypersthene is a + cordierite.
rare constituent in the semi-pelite where it occurs as gackgmund. 2500 - 4500 CPM
discontinuous zones in the hypersthene quartz
monzonite(2)
7a Impure quartzite Honey brown colour — well foliated — biotite (5%) — sillimanite
(5-8%) — feldspar (10%) — quartz (75%). The rock is grano-
this rock type forms a synformal structure 18 km blastic; however, a weak to moderate cataclastic foliation
east of Commonwealth Lake. The west end of the defined by alignment of thin smeared-out sheets of sillimanite.
structure is faulted by a northerly-trending fault. Background: 2000 - 2500 CPM
7b Grey biotite gneiss Grey and white — well foliated, gneissic, biotite feldspathic
) i layers alternating with cream coloured coarse-grained quartzo-
this rock type oocurs in the region to the east and feldspathic layers. In the grey biotite — garnet (0-3%) — biotite
northeast of Caribou Lake (10-15%) — feldspar (60%) — quartz (30%)
Background: 2500 CPM
8 Psammitic gneiss Dark grey dense medium-grained, foliated — amphiboie (0-3%)

. " — biotite (disseminated) (8-10%) — plagioclase (70%) — quartz
this rock type is notable for its consistent appear- (15-20%). The rock also contains dense cream coloured granitic
ance in the areas where calc-silicate rocks or marble lit which comprise mainly plagioclase (10-15%) quartz and
outcrop accessory amphibole or tourmaline.

Background: 2000 CPM
9 Quartzite White to grey masive to thick-bedded. Bedding defined by
biotite laminations. Milky white quartz veins are abundant in the
this rock type occurs in the Nejanilini Lake area white massive quartz.
Background: 1500 - 2500 CPM
10 Calc-silicate rock Well layered sequence of alternating dense fine-grained pale

occurs at Nejanilini Lake and northeast of Nejanilini
Lake

pink, paie green and black layers. The pale pink layers can be
siliceous with up to 20% quartz. The pale green layers are
mainly diopside

Background: 2000 - 2500 CPM
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10a Marble Honey coloured medium- to coarse-grained granoblastic.
. ) Contains 3% acicular or columnar grey crystals 1 mm to 3 mm
forms a single occurrence east of Duffin Lakes in length — possibly tremolite
Background: 2000
1" Interlayed quartzite, metasiltstone and biotite- Quartzite — grey medium-grained — disseminated biotite (5%)
muscovite-quartz schist — thickly bedded — muscovite (3%) — feldspar (10%) — quartz
. (80%) ) meta-siltstone — grey very fine-grained dense — thinly
this rock type occurs along Shethanei Lake and bedded biotite-muscovite schist
south of the Seal River. Locally the rock is recrystal-
lized to a paragneiss
12 White quartz monzonite to granodiorite White — massive to weakly foliated, medium to pegmatitic grain
o " size. biotite (0-3%) — cordierite (grey blue) — garnet (0-1%) —
occurs as stocks and granitic lit within areas of the tourmaline (0-5%).
semi-pelitic gneiss (7) Background: 4000 CPM
13 Foliated pink quartz monzonite to granite Pink medium- to coarse-grained locally porphyritic massive to
. well foliated biotite (3-5%) — microline as medium- to coarse-
this rock type occurs as small stocks in the northern grains (40-45%) — plagioclase as medium grains (15-20%).
half of the region but forms very large area in the Background: 4000 - 9000 CPM
southern half of the region
13a  Hybrid quartz monzonite Weathers white to rusty brown — pink on fresh surface to a pink
and brown variegated pattern. Individual feldspars vary inter-
contains 5-40% brown hypersthene-bearing quartz nally from a pink to brown colour.
monzonite (2). This rock type occurs randomly Background: 4000 - 9000 CPM
within unit 2a
13b  Pink aplite Translucent pink — fine- to medium-grained, lineated to weakly
) foliated. The lineation or foliation is defined by disseminated
this rock type outcrops along and north of the Seal green to black amphibole or biotite plus magnetite. These
River east of Shethanei Lake. The origin of this rock minerals are sporadic in occurrence, therefore, the foliation is
type is uncertain. It may represent a highlygranitized  not always developed. Magnetite (0-1%) — hematite (1-2%) — m
meta-arkose or a aplitic phase of the quartz mon- uch of the pink colour is due to hematite staining. The rock is
zonite (13). Inclusion blocks or remnants of a grey actually a pale creamy pink where not stained byhematite feld-
biotite granite gneiss occur sporadically spar (75%) — quartz (25%).
Background: 2500 - 3500 CPM
13c Biotite granite gneiss Pink and white — medium- to coarse-grained, appears to be a
mixing phase of the pink quartz monzonite and the grey quartz
occurs mainly east of Caribou where it lies between monzonite gneiss (4a) and possibly the porphyritic diortite.
areas of quartz monzonite (13 and 15) and the area Background: 3500 - 8500 CPM
of porphyritic diorite and granodiorite of the Seal
River area
14 Porphyritic quartz monzonite Pink - coarsely porphyritic with local pegmatitic zones —
" phenocrysts from 1/2 cm to 2 cms in length — biotite (2-8%)
e s o S 138 grained  mictocine (65%) — pagocase (5% —
the porphyritic quartz monzonite is locally contam- A
inatZd by the hypersthene-bearing quartz monzonite Background: 6000 - 15.000 CPM
(2) locally producing a hybrid of the porphyritic
quartz monzonite
15 Pegmatite
occurs in the Shethanei Lake area, south of Large books of muscovite and biotite
Shethanei Lake and to the east along and south of Background: 4500 CPM
the Seal River. In these areas the pegmatites form
mappable bodies occurring as thick sills and
irregular-shaped bodies
A Amphibolite Layered variety and more massive salt and pepper
variety. Layered variety comprises diopside (10%) —
occur within the grey quartz monzonite gneiss (4a) and also hornblende (70%) — plagioclase (20%). White
within the metasedimentary sequence at Nejanilini Lake. Also plagioclase-quartz granitic lit are also present. The
within an area of grey gneiss (3) south of Nejanilini Lake salt-and-pepper refers to the texture and colour of
the second type. it is medium- to coarse-grained.
Amphiboles are equant habit — hornblende (60%) —
plagioclase (40%)
B Granodioritic biotite migmatite Black and white layers. Alternating biotite-rich layers
and feldspathic layers. This layering is intruded by
cccurs in the northeast corner of the map-area along the pink quartz monzonite dykes and pegmatites. Biotite
shoreline of Hudsons Bay. These bodies occur mainly within (10-15%) occurs with quartz and feldspar in layers
an area of porphyritic quartz monzonite 1 mm to several cms thick — hornblende (0-3%) —
occurs in the biotite layers. Cream coloured layers
are feldspar (75-80%) and quartz.
Background: 1500 - 4000 CPM
C Pebble-bearing quartzite Grey — medium- to coarse-grained matrix containing

occurs in the southeast corner of the area immediately south-
east of Lofthouse Lake. This rock is very comparable to the

rocks that outcrop in the area of Churchill

rock fragments (5%) — potasium feldspar (10%) —
quartz (80%) — hematite, steel grey and red (2%) —
muscovite very fine-grained (3%). Concentrations of
pebbles of buff quartz monzonite, pink granite, bull
quartz, quartzite, siltstone in the grey matrix form
lenses within the grey quartzite containing isolated
pebbles.

Background: 1500 - 2000 CPM
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Mineralization

During the course of mapping, scintillometer readings using the TV-1 scintillometer and
BGS-1 scintillometer were taken at most stations. The readings were taken on the T1 spectral
band which registers the full spectrum of radiation. In areas of responses several times greater
than background, readings were taken on the T2 spectral band which registers uranium and
thorium. Background values for most of the rock types are listed in Table GS-1-1.

Only three areas displayed significant levels of radioactivity. These areas are indicated in
Table GS-1-2.

TABLE GS-1-2

Occurrence Mineralization  Scintillometer Reading Rock Type Geologic Setting and Location
suspected in CPM (Counts per radioactivity background Long. and Lat.
Minute)
1 ur T4 — 50,000 to 90.000 Porphyritic granite to quartz monzonite (unit 15) — 9,000 to East of Caribou Lake 95° 15’

14,000 CPM. Anomalous readings were in a pegmatitic phase 59°21'40"
of the quartz monzonite. The radioactivity occurs within two

=00 distinct fractures trending 023° and 192° spaced 3 to 4 metres
apart
2 Ur T 55,000 - 60,000 Gossan zone containing pegmatite sills which have intruded North shore of Shethanei Lake

meta-sedimentary sequence of quartzite, quartz meta-siltstone  97°53" 58° 50’

T, — 850 - 1,500 and muscovite-biotite schist

3 Ur T 40,000 Pegmatite contains gneissic inclusions in an area of aplite South of Seal River and east of
CPM 4,000 Shethanei Lake 97° 09’
Tg— 700 58° 51" 30"

TABLE GS-1-2 Radioactivity measurements, Caribou Lake, Shethanei Lake, Seal River
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GS-2 REINDEER LAKE — SOUTHERN INDIAN LAKE
(Regional correlation programme)

(64G, 64F)
by W.D. McRitchie

Numerous field checks were madeinthe area between Reindeer Lake and Southern Indian
Lake as part of the ongoing regional compilation and correlation programme (McRitchie,
1976). Information and samples were collected from lakes and rivers where landings could be
made, using a De Haviland Beaver aircraft. The data was augmented by detailed shoreline
traverses on the majorlakes, and by recent (1968-69) 1:50 000 mapping throughout the eastern
half of the Southern Indian Lake area (64G). Airborne magnetic maps were used to extrapolate
and correlate between the major units. The resultant 1:250 000 preliminary compilation maps
(1977M1 and M2) for 64F and 64G represent an advance over the previously available
reconnaissance coverage (Gadd, 1948; McRitchie, 1976) in that the lithologies encountered
have been traced and correlated on a regional basis from Saskatchewan to Southern Indian
Lake. The major geologic trends are now better delineated and two new lithotectonic belts
have been defined.

Both NTS areas are well suited to the short-term, (4-week) semi-reconnaissance spot
sampling approach for the following reasons:

(a) the major lithologies are of limited number and widely differing composition;

(b) the major lithostratigraphic units are of regional extent;

(c) the magnetic signatures of the major units are sufficiently diagnostic that
extrapolation of ground data using airborne magnetic maps can be conducted with a
high degree of confidence;

(d) numerous lakes afford excellent access and reasonable exposure;

(e) the adjoining areas to the south and east are mapped at 1:50 000, thereby providing
detailed relationships from which to extrapolate from;

(f) a major portion of both sheets is covered by a continuous blanket of superficial
deposits, thereby substantially reducing the area from which data could be recovered,
and the time needed to effect coverage.

General Geology

Three distinct lithotectonic belts can be recognized in the region (Figures GS-2-1, 2):
Wathaman (Chipewyan) batholith.

Reindeer Lake-Southern Indian Lake metasedimentary gneiss belt.

Lynn Lake greenstone belt.

WATHAMAN (CHIPEWYAN) BATHOLITH

The entire northern one-third of both map sheets is occupied by granitoid rocks of a major
batholithic domain that can be traced west and correlated directly with the Wathaman
“batholithic complex” in Saskatchewan (Lewry, 1976). In Manitoba, the pluton is widely
exposed on Reindeer Lake but the outcrop frequency drops off considerably over most of the
batholith. Continuity may be inferred from:

a) alimited fluctuation in the regionally prominent and relatively high airborne magnetic

signature; and

b) a limited variation in composition from biotite and hornblende-bearing quartz

monzonite on Reindeer Lake through hornblende monzonite near Kustra Lake, and

hornblende/biotite granite on Big Sand Lake to quartz monzonite on Southern Indian

Lake.
The texture is characteristically coarse-grained and porphyritic (2-4 cm) with alignment of
feldspar blasts apparent only near the margins of the pluton. Late pink and white alaskitic
quartz monzonite dykes occur throughout the pluton but are more prominent near the border
zones which also tend to be more heterogeneous and contaminated with partially assimilated
inclusions of the metasedimentary country rock. Within the batholith a large, distinctive
regionally Z-folded body of ortho and clinopyroxene-bearing monzonite extends from
Attridge Lake, north of the Katimiwi River, through the south end of Big Sand Lake to
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MacKerracher and Denison Lakes. The rock is characterized by euhedral and commonly
unsieved brown feldspar, a strongly pleochroic orthopyroxene, clinopyroxene, hornblende
and a generally fresh texture ranging from ophitic through inequigranular to coarsely
porphyritic. Though generally monzonitic in composition (An%*) a unique potassium feldspar-
free gabbroic phase (An®) is prominent at the south end of Attridge Lake. The pyroxene
monzonite is similar in texture and regionally homogeneity to the dominant rock type of the
batholith and may represent a silica deficient-more ferromagnesian phase of the complex.
Gradational relationships from pyroxene monzonite to porphyritic hornblende monzonite are
well exposed on the lake north of Le Clair Lake.

Inclusions within the batholith are generally of dioritic composition and are limited to a few
tens of metres in length. However, those north of Brochet, north ofand on Jordan Lake, and on
Big Sand Lake, are many kilometres in length and breadth and contain associated grey
metasedimentary gneisses both as bodies and/or xenoliths. The lattertwo occurrences exhibit
granulitic textures, greasy-green feldspars and enderbitic compositions, which may have
resulted from contact metamorphism by the pyroxene monzonite complex.

REINDEER LAKE-SOUTHERN INDIAN LAKE
METASEDIMENTARY GNEISS BELT

A 70 km wide belt of metasedimentary gneisses and migmatites lies to the south of the
Wathaman Batholith. Two major lithologic groups identified in the region can be correlated
directly with the arkosic Sickle “type” and greywacke Wasekwan “type” rocks mapped on
Southern Indian Lake (Cranstone, 1972; Frohlinger, 1972; Thomas, 1972). Both groups show
considerable variation in the range and degree of migmatitic derivatives; however, the
contrasting magnetic signatures and mineralogies persist as diagnostic characteristics
throughout the area and permit continuous delineation of the groups for 220 kms along the
length of the belt from Paskwachi Bay to Southern Indian Lake.

The arkosic and greywacke gneisses exhibit a preferential distribution into three
regionally persistent fold belts. From north to south these are referred to as the Eyrie, Le Clair
and Enatik Lake fold belts (Figure GS-2-3).

The Eyrie Lake belt contains high grade garnet-cordierite and sillimanite-bearing
greywacke derived gneisses and migmatites with variably abundant white leucocratic quartz
monzonite and granodioritic mobilizate. The belt ranges up to 20 kms in width and is best
exposed on Eyrie Lake where sporadic garnet anthophyllite and hornblende-rich lenses occur
interlayered with tightly folded north dipping diatexitic and metatexitic metagreywackes.
Graphite is prominent throughout, a feature which persists to the south into the other
greywacke-bearing regions.

The Le Clair Lake belt of arkosic gneisses is marked by a prominent narrow 5 km wide
“high magnetic-high relief” signature which persists from the Hughes River to south of
MacKerracher Lake. To the east and west the magnetic ridge is broken up into a series of en
echelon north-east trending keels 20-30 km in length and up to 15 kms in width. Similar yet
more isolated keels of highly magnetic arkosic gneiss which occur in the Enatik greywacke
belt to the south are interpreted as interference structures resulting from the imposition of the
NE cross folds on the earlier E trending axes.

The composition of the pink and green weathering arkosic gneisses in the Le Clair belt
varies widely yet all are characterized by the presence of hornblende, potassium feldspar,
quartz, minor epidote and generally a significant amount of magnetite. Layering is well
preserved on South Indian Lake where conglomerate layers are also reported within the
arkosic group (Cranstone, 1972). In the Nutter Lake areathe gneisses are thinly layered (20-30
cm) massive and more foliated beds. The contact with the adjacent greywacke units is
generally sharp, conformable and the site of a calc-silicate-bearing unit with sporadic pyrite
and pyrrhotite concentrations and local gossaning. To the west of the gneisses include rafted
diatexitic and metatexitic derivatives of the arkosic group. Thinly layered (2-5 cm) units are
prominent on Le Clair Lake, where the adjacent biotite and garnet-bearing greywackes exhibit
layering on a similar scale. The thinly layered metatexite persists to the Hughes River.
Westwards, metre thick white quartzite layers become prominent in rafted complexes with
commonly dominant quartz monzonite.

The somewhat different facies of the Arkosic Group encountered on Paskwachi Bay
(McRitchie, 1976; Wielezynski, 1976) are believed to represent relicts preserved in the next
synclinal keel to the south of the main contact of the Le Clair belt.
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The Enatik belt represents the broadest and diverse (40 km) section of the Reindeer Lake-
Southern Indian Lake belt. The region is characterized by a relatively flat magnetic
background signature (2200-2500 gammas) with isolated ellipsoidal and generally northeast
trending magnetic highs (up to 3700 gammas). Greywacke derived gneisses and migmatites
are widely exposed throughout the region and comprise the dominant paragneiss. They are
generally well layered (20-100 cm); however, primary top criteria were not observed. Calc-
silicates are developed sporadically and the greywacke is noticeably poor in garnet yet rich in
graphite. A 100 metre thick conglomerate horizon was recorded on Dunsheath Lake at the
contact with the arkosic gneisses which appear ina small structural outlier. The conglomerate
is matrix-supported and contains clasts (2-20 cm) of rhyolite and dacite, and more rarely
granite and metasediment. Carbonate veins are prominent, and the typical mineralology
comprises hornblende, epidote, plagioclase and potassium feldspar, and quartz. The
character and stratigraphic position of the conglomerate appears very similar to those
encountered on Melvin and “Dino” Lakes (McRitchie, 1976) at the contact of an arkosic
structural outlier 20 kms to the northeast.

Elsewhere in the belt arkosic gneisses were encountered in each of the elliptical
aeromagnetic highs as major units or rafts in hornblende-bearing quartz monzonite, wherever
exposure was available. Extrapolation to areas of no exposure could, therefore, be made with a
fair degree of confidence. Magnetic highsless than 5kms in size may be due to isolated keels of
somewhat lower stratigraphic levels as evidenced by “transitional” calc-silicate units on
Mulcahy Lake.

Intrusive Rocks

Major portions of the Enatik belt are occupied by large elliptical stocks of pink porphyritic
quartz monzonite similar in many respects to some phases of the Wathaman (Chipewyan)
batholith. In the Wells Lake region they are northeast trending and appear to control the
distribution of the paragneisses.

Granite phases also occur throughout much of the area mapped as paragneisses.
Typically those cutting and enveloping the greywacke gneisses are white and contain biotite
and garnet £ graphite. Those associated with the arkosic gneisses are cream or pink coloured,
equigranular and magnetite and hornblende-bearing. Compositions in both cases range from
tonalite through granodiorite to quartz monzonite.

The boundary between the Enatik Lake belt and Lynn Lake belt is defined by the last/first
appearance of metavolcanic rocks. South of Dunsheath and Melvin Lakes this is marked by the
occurrence of a thin yet regionally persistent mafic tuff horizon (Syme, 1977). A single top
determination in the greywackes to the north indicates tops away from the tuff horizon (Syme,
pers. comm.) into the greywackes. An equally persistent conglomerate lies below and to the
south of the tuffs between them and the main Lynn Lake greenstone occurrences. However,
the more mafic clast composition and top indications stated above suggest that the
conglomerate cannot be correlated with those found at the base of the arkosic gneisses in the
structural outliers on Dunsheath, Melvin and “Dino” Lakes.

To the east the southern boundary of the Enatik Lake belt is less well defined, but may be
inferred close to or just north of the MacBen Lake gabbro and the pillow basalts of
“Pukatawagan Bay” on South Indian Lake (Frohlinger, 1972).

Structure

The major structural elements and lithologic belts strike east with northerly dips that range
from moderate to steep. A sequence of early isoclinal, shallow, east and west plunging folds
is observed in small-scale structures and can be inferred from the distribution of the major
units. Most of the layering, bedding and early lit-par-lit granitic injections appear to be parallel
to the axial planes of the early folds.

The main trend is prominently reoriented into a northeast direction, the axes of which are
most pronounced in zones extending from Reindeer Lake to Wells Lake, and from McPherson
Lake to Numakoos Lake. Elsewhere in the region the existence of the major Z cross folds can
be inferred from local structural data and from reorientation of the airborne magnetic trends.
The single most apparent major structure comprises the Z-folded distribution of the “Katimiwi
pyroxene monzonite” along a northeast axis situated between Jordan and Big Sand Lakes. The
imposition of the northeast plunging and trending folds on the early trending shallow plunging
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keels and ridges has resulted in the widespread development of discrete en echelon, northeast
trending, canoe-shaped structures.

LYNN LAKE REINDEER LAKE - SOUTH INDIAN LAKE METASEDIMENTARY GNEISS BELT WATHAMAN —
GREENSTONE BELT (CHIPEWYAN) BATHOLITH

p—— "8

Herman & Eagle Dunsheath Melvin Lake e Le Clair Lake Jordan Lake
Lakes Lake % < Approx. 10km

<
D METAVOLCANIC ROCKS GREYWACKE GNEISSES AND MIGMATITES
D CONGLOMERATE I:] ARKOSIC GNEISSES AND MIGMATITES
V] waric Turr FLows GRANITIC INTRUSIVE ROCKS

Figure GS-2-3 Sectional Cartoon across the Reindeer Lake-Southern Indian Lake metasedimentary
gneiss belt showing the setting between the Lynn Lake greenstone belt and the
Wathawan (Chipewyan) batholith

A single major east trending lineament with associated cataclasis and mylonitization
strikes along Le Clair Lake and may be traced on ERTS images through Loon Narrows on
Southern Indian Lake to Thorsteinson Lake. This is the only indication of major faulting
observed in the region.
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GS-3 LYNN LAKE PROJECT
by H.V. Zwanzig

The main programme of geologic mapping for the Lynn Lake Project was completed by
Gilbert, Syme and Zwanzig in the 1977 field season. The coverage extends from Laurie Lake
(64C-12) northeast past Hughes Lake (64C-16) and south to Sickle Lake (64C-10). The entire
Wasekwan Group of metavolcanic and metasedimentary rocks was examined only near the
greenstones. A larger area was mapped by Keay where slender structural outliers of the
Wasekwan rocks occur in the Sickle rocks at Eager Lake.

The major features of the plutonic rocks are retained from previous work. Local work was
done on the Snake Lake Gabbro by Zwanzig and on two bodies of granitic rock by McGill. One
of the plutons pre-dates the Sickle Group; the other intrudes the Sickle Group.

The new mapping supports the earlier finding that there are extensive lateral variations in
the nature of the volcanic and sedimentary rocks along and across the greenstone belt. The
stratigraphic divisions which were established in the Lynn Lake area (64C-14) can be only
broadly correlated with the sequences at Sickle Lake and southest to Fox Mine. The rocks in
the southern localities have been tentatively assigned to the lower and middle parts of the
Wasekwan Group. Near Fox Mine there may be some of the oldest rocks in the region.

There is structural continuity along the southern belt of volcanic rocks from Cockeram
Lake to Wilmot Lake in the common limb between a major anticline-syncline pair. This allows a
tentative correlation of the rocks at Fox Mine with the lower part of the Wasekwan Group. The
smaller belts of volcanic rocks near Sickle Lake are iterpreted as isoclinal folds, truncated by
granitic rocks.
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GS-4 GEOLOGY OF THE FOX MINE AREA
(Parts of 64C-11 and 64C-12)
by H.V. Zwanzig
Introduction

Mapping was conducted from Hatchet Lake, east of Wilmot Lake and from Dunphy Lakes,
south to Pyta Lake. Data was compiled at 1:20 000 in the field. Extensive use was made of
Questor (1977) magnetic and INPUT maps to trace units in the drift-covered terrains. The
maps of Stanton (1949), Oliver (1952) and Milligan (1960) were used to outline plutons in the
north, and folds in the Sickle Group in the south.

| am very grateful for the pleasant and helpful co-operation of the Sherritt-Gordon staff,
especially of Mr. P.E. Olson. He and Mr. G. Lustig of the University of Manitoba supplied much
helpful information.

Summary

At Fox Mine the volcanic strata of the Wasekwan Group become thinner towards the west
and aturbidite unit appears at the base of the group. The basal contact of the overlying Sickle
Group changes from unconformable to disconformable.

The volcanic rocks and the underlying sediments are tentatively correlated with the lower
part of the Wasekwan Group, Division A (Gilbert, 1976). However, a laterally persistent
stratigraphic succession does not extend across the Fox Mine area. Instead, there is a series of
sedimentary and volcanic facies-changes from Hatchet Lake, east of Wilmot Lake.

At Hatchet Lake the sedimentary rocks constitute a turbidite basin-facies of greywacke
(Burntwood River Supergroup), and a more proximal, less pelitic, more mafic turbidite facies
belonging to the Wasekwan Group. The two facies are in fault contact. The overlying volcanic
rocks are aphyric pillow basalts that extend in a fault-sliver along the south shore of Dunphy
Lakes.

At the site of Fox Mine a structureless sedimentary facies appears in thin units of volcanic
sediments intercalated with flows, breccias and tuffs. South, and east of the mine, there are two
main types of volcanic rocks: mafic porphyritic breccia with interlayered flows, and dacite or
felsic-andesite flows with associated breccias and sediments.

Six kilometres east of the mine is the last thick turbidite deposit. It is a 2 km thick lense
containing thick-bedded volcanic wacke, siltstones and resedimented volcanic conglome-
rates. The body was probably the head of a small turbidite apron. Near Wilmot Lake there
remains only a thin unit of sediments associated with intermediate volcanic rocks. Most of the
succession consists of mafic porphyritic breccia and flows.

Structure

Numerous, truncated units suggest that the central part of the Fox Mine area is a patch-
work of fault-blocks. The tight folds within the blocks cannot be traced across the major faults.
Lack of outcrop and lack of top indicators permit only a tentative structural interpretation of
this complex terrain.

Pillow tops indicate an anticlinal structure south of Hatchet Lake (Figure GS-4-1). Graded
beds and differentiated flows at “O.Z.” Lake indicate another anticline there. It is cut off on the
east by intrusive rocks and it is assumed to be separated from the pillow basalts on the west by
a north-trending fault.

The thin sliver of Sickle rocks north of the mine is believed to be truncated against a fault on
its southern contact. This fault may have several splay features, one of which extends through
Hatchet Lake and joins the fault along Tod Lake (Zwanzig, 1976).

A synclinal axis, lying in mafic porphyritic breccia (unit 4) may pass through the northern
end of Snake Lake but reliable top indicators are lacking. The only well documented fold is a
large syncline along Highway 396, west, and north of Wilmot Lake. It serves as a basis for a
stratigraphic interpretation of the area: its northern limb extends northeast into the south-
facing panel of volcanics of Division A (Gilbert, 1976). A tentative correlation between these
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rocks and the main unit (4) of porphyritic volcanics would assign the entire succession of
Wasekwan rocks to Division A.

Metamorphism

All rocks in the Fox Mine area are in the amphibolite facies and there is an increase in
metamorphic grade from northeast to southwest.

Staurolite occurs north of Wilmot Lake but at Snake Lake and in the mine (Lustig, pers.
comm.) staurolite occurs with sillimanite. At Hatchet Lake and south of the area at Eager Lake
(Keay and Zwanzig, GS-5 this report) sillimanite occurs alone. These changes are part of the
regional gradient at the north flank of the Kisseynew sedimentary gneisses.

Stratigraphy

The Burntwood River Supergroup of muscovite, biotite and sillimanite-bearing meta-
greywackes are exposed locally at Hatchet Lake where they form the oldest rocks. They may
be equivalent to the oldest part of the Wasekwan Group. Burntwood River meta-greywacke is
distinguished from Wasekwan meta-greywacke by its higher content of pelite or the presence
of muscovite and absence of hornblende.

No stratigraphic succession within the Wasekwan Group has been established to extend
throughout the area. If the mafic porphyritic breccias and flows are correlated from McWhirter
Lake to Wilmot Lake they overlie both greywacke and intermediate volcanic rocks. North of the
mine thin units of similar porphyritic basalts overlie and are intercalated with pillow basalt.

The porphyritic basalt occurs in three belts:

1) northeast of McWhirter Lake;

2) south of Dunphy Lakes; and

3) along Wilmot Lake.

These belts can be correlated on lithologic similarities. These include composition, volcanic
structures, types of phenocrysts and vesicularity. However, the unit (4) of porphyritic basalt, as
well as the other units, are best regarded as a lithofacies.

The Sickle Group overlies various lithologies of the Wasekwan Group and makes a sharp
angular contact with units north of Pyta Lake. There are probable faults along the contact but
an angular unconformity is indicated. This relationship contrasts with the conformity or
disconformity found at Tod Lake (Zwanzig, 1976).

The units within the Sickle Group are described by Keay and Zwanzig (GS-5 this report).

Lithology

In the Fox Mine area the lower part of the Wasekwan Group (Division A) is subdivided into
four broad lithofacies:
1) volcanogenic greywacke, conglomerate and shaly siltstone;
2) aphyric pillowed and massive basalt;
3) intermediate flows, felsic to mafic breccia and tuff, and associated sedimentary rocks;
and
4) mafic porphyritic flows and minor ultramafic rocks.

Metasedimentary Rocks

The metasedimentary rocks are made up of volcanic debris deposited as turbidites. They
seem to occur near the base of the section exposed at Fox Mine and reach a maximum
thickness of 2 km.

North of Hatchet Lake fine and medium-grained greywackes predominate. At “O.Z.” Lake
greywackes rich in hornblende are interlayered with volcanic rocks, apparently at the top of
the sedimentary succession.

The best preserved wackes are exposed along Highway 396 where drab, grey-green
volcanic wacke, buff and green hornblendic siltstone and local beds of matrix-supported
conglomerate are interbedded to a thickness of 2 km. Bedding is often thick and massive.
Gritty beds generally show coarse-tail grading and provide excellent top indicators facing
southeast all along the road.
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Bouma divisions start with (A) and commonly reach only the ripple laminated (C) division.
Conglomerate beds are isolated turbidite units, 2 to 10 m thick. Clasts are mainly of volcanic
origin. They are up to 10 cm long and one rip-up is over 1 m long. Massive and laminated
siltstone commonly occurs as interbeds between greywacke in the upper half of the deposit.
The top of the section is very rich in hornblende.

These proximal turbidites suggest that the Fox Mine area may have been the margin of a
volcanic chain.

Pillow Basalt

A fine-grained meta-basalt consists of pillowed and massive, aphyric flows and local pillow
breccia. These rocks were over 1 km thick south of Hatchet Lake, but south of Dunphy Lakes
where pillows are highly stretched, they reach only 300m. The basal contactis not exposed but
cherty material between some pillows and a thin member of cherty sediment near the base of
the unit are similar to some of the underlying sediments so that a natural contact is suggested.
Pillow basalt is locally overlain by a thin mafic to ultramafic breccia or by Sickle meta-
sandstone.

North of Fox Mine there are several 10 m flows of porphyritic basalt and south of the mine
pillow flows and pillow breccias are intercalated with various mafic to felsic breccias. There are
zones in which these rocks are altered to coarse-grained cordierite-anthophyllite schist.

Intermediate and Felsic Volcanic Rocks

Large bodies of grey and buff volcanic rocks surround parts of Snake Lake and lie
southeast of Dunphy East Lake. Thinner deposits are west of Wilmot Lake and south of Fox
Mine. The predominant rock type is a fine-grained massive flow which is very rich in
plagioclase. It contains needles of amphibole partly replaced by biotite and generally has a
strong linear or planar metamorphic fabric. The larger flows contain 1.5 mm phenocrysts of
plagioclase and, locally, rounded quartz eyes.

Breccias which are associated with these flows are more heterolithic; they contain
intermediate or felsic fragments in an intermediate to mafic matrix. Air-fill breccias and tuffs
can be identified at the south tip of Dunphy East Lake and they may be common elsewhere.
The (lower?) margins of the bodies at Snake Lake contain a tuff with scattered siliceous
lapillae, about 5 cm in diameter.

Atthe northern half of Snake Lake the dacitic rocks are altered to a spectacular cordierite-
anthophyllite schist. Large euhedral garnet, staurolite and small knots with sillimanite (?) or
iron sulphides or magnetite occur locally. South of Snake Lake there is a layer of coarse-
grained biotite schist with a considerable pyrrhotite content. It extends into a more mafic rock
with sphalerite and galena.

Gossan zones, thin felsic layers and sediments occur along the stratigraphic extension of
the intermediate to felsic bodies at Dunphy Lakes.

The thin unit of intermediate volcanic rocks southwest of “O.Z.” Lake contains fine-
grained grey dacite with zones of amygdales filled with quartz. The rock is ribbed with mafic
material at the top of the unit.

The major proportion of felsic and intermediate rocks and all the thick flows are restricted
to the fault block which contains Snake Lake and Fox Mine: there was probably avent nearby.
The most intensive alteration is restricted to this area and mineral showings are most common.

Porphyritic Basalt

The most common rock in the Fox Mine area is a mafic porphyritic breccia with
intercalated mafic flows. The rock has a number of distinctive characteristics. It contains
hornblende phenocrysts which have apparently replaced euhedral grains of pyroxene,
commonly 5 mm in diameter. These crystals form cumulate layers locally. Breccias
predominate over massive flows but they are commonly flow breccias. These are often
amygdaloidal, locally with large gas cavities. A common but highly distinctive breccia contains
irregular medium green fragments with amygdales and light alteration-rims in a mafic to
ultramafic matrix. The matrix contains abundant hornblende (after pyroxene) phenocrysts or
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it contains green or brown fibrous amphibole. Similar rocks at Laurie Lake have over 10% MgO
(Zwanzig, unpublished data).

There are some important differences in detailed lithology from one area to another. The
belt northeast of McWhirter Lake contains the most ultramafic rocks. Near Pyta Lake there are
differentiated flows with amygdaloidal tops and bottoms and a cumulate layer rich in
hornblende (after pyroxene) at the base. The upper part is lighter coloured and may be
andesite or basalt. Fragmentation of these flows has produced heterolithic breccias.

South of Dunphy Lake aphyric and porphyritic flows are interlayered in the north.
Porphyritic flows are common inthe south of the same outcrop belt, and brecciasin the centre.
Phenocrysts of feldspar o¢cur locally and there are fewer hornblende phenocrysts than near
McWhirter Lake.

North and west of Wilmot Lake the unit is over 2 km thick, and almost the entire succession
consists of breccia. Flow breccia predominates at the base and layered breccia with 1or2mm
grains of feldspar, in addition to hornblende, occurs higher in the section. Some breccias may
be laharic and these have a few interbeds of greywacke.

Blocks with intermediate compositions, as well as tuffs and interlayered flows, lie above
the layered breccias.

Amphibolite

A belt of mafic volcanic amphibolite and mafic volcaniclastic rocks separates the
southern pluton at Dunphy Lakes from the main batholith in the north. The amphibolite is
sheared, often layered with veins and other felsic material.

Gabbro

The Snake Lake gabbro is a weakly foliated hypabyssal intrusion. It is generally uniformly
medium-grained gabbro in the north but diabase and very fine-grained phases arecommon in
the south. However, the gabbro is remarkably fresh, even where it intrudes the most highly
altered intermediate volcanics. The rock was probably intruded after the local hydrothermal
alteration.

Several thick sills north and northeast of the gabbro show avariation of lithologies ranging
from diorite to hornblendite (after pyroxenite?).

Felsic Intrusions

The granitoid rocks are almost exclusively quartz diorite. Their cross-cutting contacts and
some fine-grained and porphyritic textures suggest that they were intruded at a high level in
the crust.
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GS-5 GEOLOGY OF THE EAGER LAKE AREA
(Parts of 64C-5, 64C-11, 64C-12)
by J.P. Keay and H.V. Zwanzig
Introduction

Mapping was conducted by J.P. Keay in a 130 km? area encompassing Eager and Murray
Lakes and extending east of McGavock Lake. Data was collected at a scale of 1:20 000 with
attention directed to the stratigraphy and structure.

Upper amphibolite facies metamorphism and migmatization have obscured primary
sedimentary structures south of Eager Lake, therefore, much ofthe stratigraphic successionis
based on mapping of slightly lower grade rocks at Tod Lake (Zwanzig, 1976) and at Pyta Lake
by Zwanzig and Keay.

The area has been previously mapped by M.S. Stanton (1948).

Summary

Metasedimentary rocks and gneisses of the Sickle Group underlie most of the Eager Lake
area. Greywackes of the Burntwood River Supergroup outcrop north and south of Murray
Lake, and a thin amphibolite unit occurring south of Eager Lake has been equated with the
Wasekwan Group. Folded granitic bodies outcropping along the east border of the map-area
intrude the base of the succession.

The thin amphibolite unit has been interpreted to occupy the core of a very tightly
appressed anticline which has been refolded about gently eastward plunging axes.

Structure

The Wasekwan Group amphibolite occupies the core of an attenuated, isoclinal fold. The
isocline has been refolded into a large mushroom-shaped structure opening to the south. On
the south shore of Eager Lake, the isocline is recumbent and the Sickle gneisses around the
lake occupy the underlimb of the fold. Parasitic folding has produced repetitions in the
overturned units. Minor folds and lineations plunge east at a very low angle.

Metamorphism

All rocks are in the upper amphibolite facies but thereis an increase in metamorphic grade
towards the south which is marked by the appearance of sillimanite faserkiesel in muscovite-
bearing rocks rich in potash. The isograd trends east-west along the Laurie River and across
Eager Lake. Pegmatitic veins appear in the affected rocks, generally a few hundred metres
north of the first sillimanite. Granitic mobilizate constitutes as much as 50% of the rocks south
of Murray Lake.

General Geology

A large east-west trending fold, south of Murray Lake, contains greywacke of the
Burntwood River Supergroup in the core (Zwanzig and Wielezynski, 1975). The limbs of this
fold contain a thin unit of amphibolite overlain by the Sickle Group. The amphibolite can be
traced west to Laurie Lake and then northeast into pillow basalts of the Wasekwan Group
(Zwanzig and Wielezynski, 1975; Zwanzig, 1976).

A narrow belt of meta-greywacke lies north of Murray Lake. It is flanked on one or both
sides of the amphibolite unit that forms a completely folded layer within the large area
underlain by Sickle Group gneisses. In many places, the amphibolite is separated from the
pink-weathering gneisses of the Sickle Group by a thin unit of hornblende-bearing meta-
greywacke and meta-conglomerate. The amphiboliteis comprised of a complex succession of
rocks including recrystallized felsic tuffs and ultramafic rocks identical to those of the
Wasekwan Group at Laurie Lake (Zwanzig, 1976). Consequently, the succession: greywacke-
amphibolite-conglomerate-pink gneiss at Eager Lake may be equated with rocks which are
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typical of the Burntwood River-Wasekwan and Sickle Groups. Moroever, the folded, narrow
belts of greywacke and amphibolite are the cores of highly attenuated, early anticlines
refolded within the Sickle gneisses.

The stratigraphic subdivision of the Sickle Group is based on information from scattered
exposures near Pyta Lake, and on the mapping of Stanton (1948), to augment data from the
better exposed but more highly metamorphosed terrain south of Eager Lake. There are three
major Sickle units. Meta-greywacke with lenses of greywacke conglomerate is lowermost. It is
overlain by micaceous sandstone or biotite-sillimanite gneiss containing two isolated lenses of
arkosic conglomerate. The uppermost unit is a calcareous sandstone or hornblende-bearing
gneiss which has an extensive conglomerate near the base.

The composite stratigraphic succession is given in Figure GS-5-1.

SICKLE GROUP

Unit 5
Feldspathic hornblende-bearing gneiss/calcareous sandstone

Conglomerate, felsic volcanic clasts with minor sedimentary
and granitic clasts

Muscovite gneiss

Biotite-silli lite gneiss/ 1s sandstone,
and cross-bedded

Conglomerate; arkose or granite clasts

biotite-garnet-sillimanite gneiss at base

Metagreywacke/greywacke conglomerate
WASEKWAN GROUP

Interlayered ultramafic rocks, felsic volcanic rocks,
greywackes, amphibolites and local marble near top

Massive and banded amphibolite interlayered greywacke and
amphibolite near base

- BURNTWOOD RIVER SUPERGROUP
Unit 1
Laminated quartzite and graphitic greywacke near top

Metagreywacke/greywacke gneiss

GRANITIC INTRUSIVES

200

100

0 metres (approximate)

Figure GS-5-1 Stratigraphy, Eager Lake

Stratigraphy
Unit 1: Meta-greywacke (Burntwood River Supergroup)

In general, the rock is a grey to buff weathering, fine-grained biotite gneiss. Garnet,
graphite and lensoid sillimanite-garnet-muscovite faserkiesel are presentin minoramounts. It
is locally migmatitic with white, coarse-grained granitic mobilizate constituting up to 50% of
the rock.

A finely laminated quartzite horizon and disseminated sulphides define the top ofthe unit.
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Unit 2: Amphibolite (Wasekwan Group)

Overlying the Burntwood greywackes is a 50-metre unit of massive to banded, locally
garnetiferous amphibolite. The amphibolite is interlayered with biotite-hornblende greywacke
at the base and felsic volcanicrocks, greywackes, ultramafic rocks, and local marble at the top.
Individual layers rarely exceed 50 cm in thickness.

Unit 3: Meta-greywacke, Greywacke Conglomerate (Sickle Group)

A biotite-hornblende meta-greywacke with lenses of conglomerate constitutes the basal
100 metres of the Sickle Group south of Eager Lake. The conglomerate is an average of 20
metres thick, often with a sharp lower contact and a gradational upper boundary due to an
upward increase in matrix. Greywacke pebbles and cobbles predominate over quartz and
granite clasts. The greywacke matrix is rich in hornblende and biotite. Magnetite is a minor
constituent.

At Pyta Lake the greywacke contains garnetiferous beds and hornblende is absent.

Unit 4: Biotite-Sillimanite Gneiss, Micaceous Sandstone,
Conglomerate (Sickle Group)

The basal meta-greywacke or conglomerate is overlain by a pink-grey weathering,
faserkiesel-bearing gneiss. North of Eager Lake the equivalent rock is a pale red or yellow,
massive and cross-bedded sandstone. Pebble beds are present north of Pyta Lake.

The base of the unit is exposed in numerous places south of Eager Lake. It is a biotite-rich
zone with magnetite and red garnet as minor constituents.

A thin discontinuous zone of muscovite-rich feldspathic gneiss exposed northwest of
Eager Lake may indicate the top of the unit.

Lenses of orthoconglomerate are exposed at two locations within the unit. In gneissic
rocks along the Laurie River, west of Eager Lake, the conglomerate is comprised almost
entirely of cobble-sized arkosic clasts. At Pyta Lake, in the micaceous sandstone, a similar
deposit consists of abundant, rounded cobbles of granodiorite and rhyolite and well
developed weathering rinds.

Unit 5: Feldspathic Hornblende-bearing Gneiss, Calcareous Sandstone,
Volcanic Conglomerate

This distinctive gneiss represents the uppermost unit of the Sickle Group. The most
common variety of the rock is characterized by 5 to 20 cm, green-weathering hornblende-
epidote-rich layers alternating with 1 to 10 cm buff to pink weathering quartzofeldspathic
layers. A poorly layered to massive, grey weathering variety outcrops north and west of Eager
Lake. In this rock hornblende and epidote are present as indistinct layers and clasts. Fine-
grained biotite is a common constituent and magnetite is normally present. On Pyta Lake the
unit includes very fine-grained parallel and ripple-laminated beds with magnetite placers.

A conglomerate occurs near the base of the hornblende-bearing gneiss or sandstone. It
consists of angular to rounded felsic volcanic clasts with fewer mafic volcanic, quartz, granitic
and black, cherty, iron-rich clasts. The matrix is comprised of fine- to coarse-grained quartz,
feldspar, hornblende and magnetite. Zones of epidote alteration are common.

The conglomerate extends from Tod Lake to Pyta Lake decreasing in thickness from 300
metres to 50 metres with clastsize ranging from pebbles to boulders. A much finer-grained 1 to
10 metre thick layer extends along the Laurie River from Tod Lake to Eager Lake and can be
traced east and west of Eager Lake.
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GS-6 SICKLE LAKE-HUGHES LAKE AREA
(Parts of 64C-10, 15 and 16)
by Eric C. Syme
Introduction

Mapping at a scale of 1:20 000 was carried out in the Sickle Lake area (64C-10N) and
Hughes Lake area (64C-15E and 64C-16W), extending coverage of the southern Lynn Lake
greenstone belt to 40 km east of Lynn Lake. Attention was directed to the Wasekwan and Sickle
Groups whereas details of the plutonic rocks are mainly retained after Milligan (1960).

Previous mapping (Gilbert and Syme, 1976; Syme and Gilbert, 1976) has outlined a seven-
fold subdivision of the Wasekwan Group in the vicinity of Lynn Lake town. This stratigraphy
can be extended only with difficulty to the Hughes Lake and Sickle Lake areas. The southeast-
trending greenstone belt extending from Wasekwan Lake to Sickle Lake (herein referred to as
the Miskwa Lake belt) is separated from the east-trending Cockeram Lake belt by a zone of
shearing which can be traced along the southern margin of the metavolcanic terrain from the
Hughes River to Franklin Lake. The band of greenstones extending from Sickle Lake to south
of Hughes Lake (herein referred to as the Keewatin River belt) is cut off by granodiorite in the
north and is not in structural continuity with the Hughes Lake belt. Lithologic units within the
Miskwa Lake belt and Keewatin River belt generally bear little similarity to the units in the main
southern belt and the stratigraphic subdivision in these areas must be considered preliminary.

MISKWA LAKE BELT
Structure

Bateman (1945) interpreted the Miskwa Lake portion of the McVeigh Lake area as a
southwest-facing monoclinal structure, the southern limb of a major westward-plunging
anticline whose axis passes through Franklin, Foster, and Wasekwan Lakes. He did not find
any direct evidence of facing direction in the rock units.

The present mapping suggests thatan anticlinal axis passes lengthwise through the centre
of the belt, with the fold possibly cored by an elongate tonalite pluton. The porphyritic mafic
flows and flow breccia forming the northern margin of the belt face northeast, whereas on the
southwest side of the tonalite pluton one doubtful determination in mafic tuff indicates the
beds face southwest. There is no lithologic similarity between limbs of the fold.

Wasekwan rock units and bedding attitudes at Sickle Lake are essentially at right angles to
bedding attitudes in the Sickle Group conglomerate exposed on the shore of the lake. Such a
relationship implies either a profound unconformity between the two groups or a fault contact.
There is little evidence to suggest the presence of a major fault.

Stratigraphy

Stratigraphic subdivision of the Miskwa Lake belt is based on two tentative correlations:

1) The thick (600 m) siltstone unit southwest of Miskwa Lake is correlated with unit 4

greywacke and siltstone in the Lynn Lake area.

2) The porphyritic mafic flow-flow breccia unit forming the northern margin of the beltis

correlated with unit 2 porphyritic mafic flow-flow breccia south of Eldon Lake.

Table GS-6-1 compares composite stratigraphic sections for the Miskwa Lake belt and
Keewatin River belt.

The northeast-facing sequence of porphyritic mafic flows and flow breccia comprises a
730 m thick unit extending from the north end of Wasekwan Lake to the shore of Sickle Lake. A
10-50 m thick unit of thinly interlayered siltstone, mafic siltstone, and mafic flows exposed
between Miskwa Lake and Sickle Lake splits the porphyritic mafic unit into upper and lower
members. The lower member is comprised mainly of massive porphyritic flows: feldspar-
phyric and feldspar + amphibole (after pyroxene) - phyric types. The upper member is
comprised mainly of flow breccia, which locally grades abruptly to massive non-fragmental
flow material. Fragments in the flow breccia are lensoid in shape, 4-40 cm long, porphyritic,
and often vesicular or amygdaloidal. The matrix is darker in colour than the fragments,
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porphyritic, with few or no amygdales. Amphibole (after pyroxene) + feldspar-phyric and
feldspar-phyric flow types are interlayered on a scale of several metres. A few differentiated
flows, with cumulate, amphibole pseudomorph-rich basal zones, massive central zones, and
flow-brecciated tops are present. In the Wiley Lakes area porphyritic flows are interlayered
with aphyric flows.

TABLE GS-6-1

Stratigraphic sub-division of units in the Sickle Lake area

UNIT MISKWA LAKE MAXIMUM KEEWATIN RIVER
THICKNESS
(m)
4 Siliceous sediments, siltstone, 3007 760? Greywacke, siltstone, pebble
arkose. Quartz diorite sills. conglomerate. Minor mafic tuff.
Siltstone (thin bedded to lami- 600

nated), semi-pelitic laminae. Minor
mafic tuff, massive mafic flows,
massive felsic flows, crystal tuff.

3 Mafic tuff, massive mafic flows; 520 760 Feldspar-phyric intermediate
diorite, quartz diorite, granodi- flows, crystal tuff; minor mafic
orite dykes and sills. flows, mafic tuff.

100 Siltstone, massive.
Siltstone and mafic tuff, thinly 370
layered to laminated. Minor mafic
flows, sills. Minor siliceous silt- 50 Feldspar-phyric felsic volcanic.
felsi | ics.
MR, IR BRI 50 Laminated mafic tuff, massive
mafic flows.
Pyrite-bearing quartzite/chert, 100
siltstone; massive basalt sills.
200 Interlayered feldspar-phyric

intermediate flows, mafic flows.
200 Siltstone, massive.

600 Aphyric and feldspar-phyric
intermediate and mafic flows.

430 Mafic feldspar crystal tuff, pyro-
clastic breccia. Minor interme-
diate and mafic flows.

0-1200 Mafic flows, feldspar-phyric
intermediate-mafic flows; minor
greywacke, siltstone.

2 Porphyritic mafic flow breccia, 430
flows. Minor siltstone, mafic tuff.

Siltstone, mafic tuff, porphyritic 50
mafic flows.

Laminated mafic tuff. 15
Porphyritic mafic flows, minor 150
flow breccia. Porphyritic mafic

dykes, sills.
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The northeast-facing porphyritic mafic unit is separated from the southeast-facing panel
of rocks by an elongate tonalite-quartz diorite pluton. The body is 350-650 m wide and extends
5.5 km from Miskwa Lake to Sickle Lake. The plutonic rocks are usually strongly foliated and
are locally gneissic.

Immediately southwest of the tonalite pluton are 100 m of siliceous sediments (quartzite?),
siltstone and greywacke, intruded by aphyric basalt sills. Locally, pyrite-bearing white
quartzite or chert occurs as 1-5 m thick units between massive mafic units, while in some
localities the pyrite-bearing quartzitic rocks are clearly layered, and interlayered with
micaceous siltstone.

A distinctive unit characterized by finely interlayered, laminated buff siltstone and dark
green mafic material overlies the siliceous sediments. The siltstone-mafic tuff assemblage is
locally interlayered with massive mafic flows and intruded by basaltic sills. It grades laterally
(to the southwest) to an interlayered mafic flow, felsic volcanic, siltstone assemblage.

The main mafic unitin the southwest-facing fold limb is quite unlike the porphyritic mafic
unit across the fold axis. The lower part of the 520 m thick unit comprises a mixed mafic
metavolcanic-intrusive complex, in which aphyric massive mafic flows are heavily injected by
dykes, sills, veins and irregular bodies of diorite and buff quartz diorite and tonalite. This
passes abruptly to an upper 200 m finely layered grey-green and dark green mafic tuff. The
layered tuff locally grades to massive material, and is interlayered with massive mafic flows.

Conformably overlying the mafic tuff are 600 m of thin bedded (2-15 cm) to laminated
siltstone. The siltstone weather shades of buff and grey, and include micaceous, siliceous,
semi-pelitic, and amphibolite-bearing beds. Apparently interlayered in the sedimentary
sequence are minor felsic crystal tuff, massive felsic flow/intrusive material, rare massive mafic
flows or sills, and quartz diorite sills. Finely interlayered siltstone and mafic material occurs
near the top (SW) of the unit.

The top of the exposed volcano-sedimentary section at Miskwa Lake is represented by a
few exposures of quartz-feldspar-rich siltstone, hornblende arkose, and light grey, siliceous
gneiss.

KEEWATIN RIVER BELT
Structure

The Keewatin River belt forms an arcuate structure 12 km long, truncated at both ends by
diorite and granodiorite. It is not in structural continuity with any part of the main Lynn Lake
metavolcanic belt. No facing directions were determined, but it is assumed that the lithologies
top westwards, towards the Sickle Group with which the metavolcanic rocks arein contact for
2 km. Unit within the belt have been wrapped around a large tonalite pluton centered south of
Hughes Lake.

Stratigraphy

Two assumptions are required to fitthe lithologic units (Table GS-6-1) into the established
stratigraphy:

1) The thick greywacke-siltstone unit in the northwest part of the belt is correlated with

unit 4 greywacke and siltstone.

2) The units comprise a west-facing, monoclinal structure.

Repetition of units by folding was not recognized within the belt.

The lower part of the Keewatin River belt comprises a sequence of massive mafic and
intermediate flows, mafic crystal tuff and pyroclastic breccia, and massive siltstone. Units
thicken to the southeast. Mafic flows weather dark green, and are fine-grained, aphyric to
weakly feldspar-phyric. Intermediate flows weather brownish buff to greenish buff, with 0-15%
.5-2 mm feldspar phenocrysts. A wedge-shaped unit of thickly interlayered mafic feldspar
crystal tuff and oligomictic fragmental material is at least 430 m thick south of Hanna Lake,
thinning northwest to less than 100 m east of the Keewatin River. The crystal tuff has layering
from 2 mm to 1 m thick defined by varying proportions of feldspar crystals and a local delicate
alternation of buff feldspathic material and more mafic, crystal-bearing layers. The fragmental
material is most abundant in the thicker portion of the unit. Light grey weathering fragments
are lensoid in section, 1 x 2 mm to 2 x 17 cm, fine-grained, phyric, with some small quartz
amygdales. Matrix for the breccia is fine-grained, and weathers dark green. A crude
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stratification is defined by the size and abundance of fragments.

East of the Keewatin River three thin units separate the dominantly mafic lower portion of
the sequence from an upper intermediate metavolcanic unit. The thin units are (1) delicately
layered (1 mm - 2 cm) green-black weathering mafic tuff, locally interlayered with siliceous
siltstone and massive mafic flows or sills, (2) feldspar-phyric, massive and fragmental felsic
volcanic material, and (3) massive, featureless, buff weathering siltstone. The upper
intermediate metavolcanic unit is wedge-shaped, 760 m thick at the Keewatin River and
pinching out to the northeast. It comprises monotonous, brownish buff weathering, massive
intermediate flows with 2-10% mm feldspar phenocrysts, and poorly layered crystal tuff of
similar composition. Flows and tuffs are thickly interlayered and are often indistinguishable.

A unit of greywacke, siltstone, minor pebble conglomerate and mafic tuff comprising the
northwest portion of the Keewatin River belt is tentatively correlated with unit 4 metasediments
south of Lynn Lake. The greywackes weather light grey to buff, with extremely variable size
and abundance of clastic feldspar and quartz. Layering (up to 50 cm thick) is defined by the
grain size of the detrital components and interlayers of siltstone. Near the contact with the
(presumably) underlying porphyritic intermediate metavolcanic rocks the greywackes locally
contain up to 40% feldspar crystal detritus. Light buff weathering siltstone is often finely
laminated, locally interlayered with layered mafic material or greywacke.

Although layering in the greywacke-siltstone unit is conformable with layering in the
underlying crystal tuffs, the abrupt truncation of the intermediate volcanic unit may indicate an
unconformable (erosional) relationship between the two units.

HUGHES LAKE AREA
Structure

Sickle Group conglomerate and arkose occupies a structural basin centered on Hughes
Lake. Pillowed mafic flows east of Stan Lake face southwest, towards the Sickle Group, and
along the east shore of Hughes Lake bedding attitudes in the two groups are conformable.
Near the fold closures at the north end of Hughes Lake, and east of Cartwright Lake, Wasekwan
lithologic units and bedding locally trend at a high angle to bedding in adjacent Sickle arkose.

North of Hughes Lake the Hughes Lake metavolcanic belt joins the northern Lynn Lake
metavolcanic belt through a series of east-west trending folds. An easterly-trending anticlinal
axis south of Auni Lakes is required to accomodate north-facing mafic flows and pyroclastic
breccia exposed between Auni Lakes and Key Lake, and south-facing mafic tuff exposed at
Muskeg Lake. Bedding attitudes and distribution of rock units suggestthatthereis asyncline-
anticline pair between Low Lake and the north end of Hughes Lake.

A major east-west trending shear zone along the southern margin of the greenstone belt
south of Hughes Lake can be traced as far west as Franklin Lake. South of Hughes Lake the
shear zone is characterized by the development of a strong foliation, abundant sub-parallel
rusty-weathering carbonate stringers, and tight folding of foliation and stringers. Granitic
rocks within the shear zone contain a strong cataclastic foliation. Translational movement
along the shear zone appears to be negligible, although a Wasekwan siltstone unit and Sickle
conglomerate appear to be cut off where they intersect the fault.

Stratigraphy

West of One Island Lake the following stratigraphy can be outlined:

A Lower mafic volcanic unit (at least 800 m): massive and pillowed mafic flows, mafic
flow breccia and pyroclastic breccia, minor interlayered siltstone, pebble
conglomerate, felsic flows.

Felsic volcanic unit (approximately 270 m): amygdaloidal felsic flows capped by
heterolithic felsic breccia.

Gabbro sill-massive basalt complex (270 m).

Upper mafic volcanic unit (200 m): massive mafic flows, capped by layered pyroclastic
breccia, mafic tuff.

Sedimentary unit (200 m): basal polymictic pebble conglomerate, layered and
laminated amphibole-bearing siltstone, minor greywacke.
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The sediment and felsic flow units pinch out to the northwest, so that east of Stan Lake the
Lower and Upper mafic volcanic units merge to form one thick mafic section. East and
southeast of Hughes Lake the Sickle Group rests disconformably on this section, which
comprises 500-2000 m of mafic flows and breccias, interlayered with a significant proportion of
massive siltstone, polymictic pebble conglomerate, mafic tuff, and heterolithic volcaniclastic
material. The heterolithic cobble breccias form thick (up to at least 30 m) lenses rather than
blanket deposits, and probably represent inter-flow volcanic mudflows (lahars).

North of Hughes Lake three broad lithologic subdivisions can be made:

(1) Intermediate volcaniclastics and flows. Exposed in the core of a fold (anticline?) east of
Chepil Lake, this unit comprises crudely stratified, matrix supported breccias with minor
interlayed amygdaloidal flows. The breccias contain sub-rounded to angular cobbles of
several intermediate volcanic lithologies. The assemblage is interpreted as vent-facies
laharic breccia, associated extrusive material, and possible some air-fall pyroclastic
breccia.

(2) Interlayered intermediate and felsic flows. Between Chepil Lake and Marrow Lake aphyric
and quartz-feldspar-phyric rhyolite flows are interlayered with aphyric and porphyritic
intermediate flows and flow breccia. The massive, thick (20-30 m) rhyolites weather light
buff to light greenish white and are often amugdaloidal.

(3) Intermediate to mafic flows, tuff, and pyroclastics; possibly equivalent to subdivisions A
and D west of One Island Lake. This thick unit is folded about a southeast-trending
anticlinal axis lying south of Auni Lakes. Between Auni Lakes and Key Lake aphyric,
feldspar-phyric, and amphibole (after pyroxene)-phyric massive and pillowed mafic flows
are locally interlayered with mafic feldspar crystal tuff and laminated mafic tuff. A 300 m
thick unit of pyroclastic breccia south of Key Lake contains rounded vesicular andesitic
bombs in a matrix of sub-angular, dense to finely vesicular andesite lapilli. North of Low
Lake the flows are intermediate to mafic in composition, with the exception of one quartz-
feldspar-phyric dacite stratum. The intermediate flows are almost all feldspar-phyric, often
amygdaloidal, and locally grade to flow breccia. Layered feldspar crystal tuffs are exposed
on the south limb of the anticline, south of Auni Lakes.

SICKLE GROUP

At Sickle Group and Hughes Lake the Sickle Group unconformably overlies tonalite,
quartz diorite, and gabbro plutons, and Wasekwan metavolcanic and metasedimentary rocks.
The base of the Sickle Group is marked by up to 540 m of polymictic pebble and cobble
conglomerate, containing sub-rounded clasts of porphyritic felsic hypabyssal rocks, equi-
granular granodiorite and tonalite, mafic and felsic metavolcanics, avariety of metasediments,
chert, iron formation, and epidosite. Relative abundance of the several clast lithologies is
variable and does not reflect the composition of the underlying basement material. Massive
sandstone lenses up to several metres thick occur within the conglomerate section.

Overlying the conglomerate is a thick sequence of arkosic sandstone, at least 3350 m at
Sickle Lake. The sandstones weather light buff to light pink, and range from coarse silts to grit.
Fine-grained (0.5 mm) sandstones are usually massive or thickly bedded, feldspar-rich, with a
few isolated pebbles and sporadic fine planar or curviplanar dark grey laminae. Interlayered
coarse sandstone (0.5-2 mm) are poorly sorted and contain up to 10% pebbles. Gritty, pebble-
filled scours and thin conglomeratic lenses occur locally. Cross-bedding occurs rarely
throughout the section but is common only at a level approximately 400 m above the top of the
conglomerate.

METAMORPHISM

Wasekwan group rocks contain upper greenchist to lower amphibolite grade assemblages
characterized by ubiquitous green-black amphibole, biotite, and extremely rare garnet. Sickle
Group arkose at Hughes Lake and the northern part of Sickle Lake contains feldspars, quartz,
and micas, indicating (at most) lower amphibolite grade.

East of Hughes Lake are widespread zones in which all the Wasekwan lithologies contain
abundant acicular amphibolite blasts, locally masking primary textures and composition.
Epidote segregations (epidote + amphibole + quartz) are widely developedinintermediate and
mafic flows in the Hughes Lake area and in the Keewatin River belt; they are present but not as
abundant in the Miskwa Lake belt.
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Retrograde chlorite-biotite assemblages are developed within the carbonate-injected
shear zone south of Hughes Lake.
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GS-7 LYNN LAKE AREA
(Arbour Lake Project)
(Parts of 64C-11, 14 and 15)
by H. Paul Gilbert
Introduction

Mapping was conducted at a scale of 1/2 mile = 1 inch in the northern parts of the
Cockeram Lake (64C-15), and McGavock Lake areas (64C-11). This represented an extension
to previous field work which was concentrated in the Lynn Lake area (Gilbert, 1976). Some
work was also undertaken in the latter area. The mapping focussed primarily on the volcano-
sedimentary sequence; contacts with the larger intrusions on the preliminary maps (1977L-3, 4
and 5) are based partly on earlier publications (Milligan, 1960; Emslie & Moore, 1961). Some
attention was directed to the granitoid intrusion at Berge Lake and Pool Lake; an investigation
of these intrustions is in progress by B. McGill, who was also responsible for some mappingin
the northern part of the McGavock Lake area.

The main results of the field work are as follows:

1. The stratigraphy established in the Lynn Lake area (see Gilbert, 1976) is extended
northeastwards to the northeast part of the Cockeram Lake area; information derived from
the Questor INPUT surveys (1976 & 1977) and cancelled assessment files has been
incorporated in the mapping (Preliminary Map 1977L-5).

2. Lower Wasekwan mafic volcanic rocks in the southern part of the Lynn Lake area are
laterally continuous southwestwards with a sequence comprised largely of mafic to
intermediate flows and breccias, with a central subdivision of fine-grained sediments and
subordinate conglomerate.

3. The Sickle Group rests unconformably on Wasekwan strata in the vicinity of Gemmell
Lake, with the basal conglomerate overstepping a contact between mafic volcanics and a
pre-Sickle quartz diorite, and truncating two subdivisions of the lower Wasekwan.

4. A unit of fine-grained semipelitic rocks occurs between upper Wasekwan mafic volcanics
and the Sickle conglomerate north of Motriuk Lake (Figure GS-7-1). The age of these rocks
in uncertain, but they are provisionally classified as Sickle. Similar sediments and
staurolite schist overlie Sickle conglomerate at Gemmell Lake. These metasediments are
atypical for the Sickle Group, which is generally more arkosic.

5. Tightfolding is locally characteristic in the vicinity of the Sickle/Wasekwan contact —e.g.
structural enclaves of Wasekwan rocks within the Sickle (and probably vice-versa) in the
Gemmell Lake area.

Cockeram Lake Area (64C-15) — northern part

The stratigraphy previously defined in the Lynn Lake area (Gilbert, 1976 and Table GS-7-1)
may be extended northeastwards to Hughes River, utilizing iron formations and associated
aeromagnetic anomalies revealed by the Questor INPUT surveys flown in 1976 and 1977
(Figure GS-7-2 and GS-7-4). Two east-northeast trending magnetiferous zones occur in the
area south and east of Dot Lake. A thin (1 metre) iron formation (black-magnetiferous, and
white-chert) outcrops within the northern zone; fragments of magnetiferous chert occur in a
volcanic breccia at one outcrop within the southern zone. The northerniron formation may be
correlated with a magnetiferous zone just north of Arbour Lake. The zone, which occurs
between felsic volcanics and siliceous siltstone to the south, and mafic flows to the north, is
characterized by interlayered amphibolite, chert and magnetite, associated with massive
pyrite and pyrrhotite. Iron formations in the area between Arbour lake and Hughes River
(located by Allan, 1948, replotted on Preliminary Map 1977L-5) are correlated with those
extending between Dot and Arbour Lakes; in both areas the magnetiferous rocks occur within
a mafic volcanic sequence, with up to 300 m of fine-grained sediments and conglomerate in
discontinuous formations to the south. The mafic volcanics correlate with division C and the
sediments with division B in the stratigraphic section at Lynn Lake (Table GS-7-1). The iron
formations may be traced further east (with sporadic outcrops and associated magnetic
anomalies) from Hughes River to the area northeast of Auni Lakes. The sediments (division B)
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cannot be reliably mapped east of Hughes River since outcrop is poor; however, sporadic
occurrences of magnetiferous, fine-grained sediments occur south of Bob Lake (Allan, 1948)
and northeast of Pill Lake (cancelled assessment data). A metasedimentary suite of magnetite-
rich argillaceous and quartzitic rocks occupies a stratigraphic position equivalent to division B
in the area southeast of Key Lake approximately 16 km east of Arbour Lake (Stanton, 1948).
South of Arbour Lake, remnants of division B strata may be recognized within the plutonic
rocks.

Stratigraphic Summary

The stratigraphic sequence in the northern Cockeram Lake area is correlated with
divisions Ato D in the Lynn Lake area (Table GS-7-1). Features which distinguish the northern
Cockeram Lake area from the section at Lynn Lake are as follows:

Division A — intermediate to mafic volcanic flows are predominant and the division
displays less lithologic diversity. East of Minton Lake coarse volcanic
breccias are absent and felsic volcanics rare. At least 200 m of intermediate
to mafic tuffs occur at Muskey Lake; these rocks are laterally equivalent to
mafic volcanic flows and breccias in the vicinity of Auni Lakes (see Syme,
this report).

Division B — the division between Arbour Lake and Hughes River consists of alternating
fine-grained sediments and conglomerate in a rhythmic turbidite-like
sequence. North of Lynn Lake the sediments are predominately fine-
grained, with conglomerate increasing southwestwards.

Division C — iron formations are locally well developed in the lower part of the division.
These occur in two main zones, which together comprise at least four
discrete units. The magnetiferous rocks occur either within the mafic
volcanic sequence, at the interface between fine-grained sediments and
mafic volcanics, or in association with felsic volcanic rocks. Mafic tuff
interlayers within mafic volcanics, or in association with felsic volcanic
rocks. Mafic tuff interlayers within the flows are well developed south of
Dot Lake and west of Arbour Lake.

Structure

Structure is interpreted largely from top indicators in tuffs and fine-grained sediments;
graded-bedding and rare rip-ups and turbiditic sequences are utilized for facing directions.

A northward-facing direction is indicated by graded tuffs and flow-contact in the volcanic
division (C) extending from Dot Lake to the area north of Arbour Lake; however, an east-
northeast-trending synclinal axis is recognized in sediments (division B) south of these
volcanics (Figure GS-7-2). Local reversals indicate the sediments (B) are deformed in several
tight folds, and the division is considered to separate the major volcanic divisions (Aand C) ina
northwestward-facing sequence. The discontinuity of the sedimentary division (e.g. south of
Dot Lake) is interpreted as a primary feature, but may also represent structural closures. The
structural model is also applicable to the sequence between Arbour Lake and Hughes River; a
synclinal axis has also been mapped in the sediments (B) in that area. A northeast trending
anticline between Muskeg and Bob Lakes is indicated by a southeast-facing top directions in
the tuffs (A) at Muskeg Lake, and north-facing pillowed basalt in the vicinity of Bob Lake; a
facies change is thus represented across the fold structure.

In orderto correlate the stratigraphy north of Arbour Lake with the section south ofthe lake
it is necessary to postulate a fold axis or a major dislocation across Arbour Lake in the area
occupied by granitic rocks. A fold axis, which might correlate with the West Lynn Lake
anticline in the area southwest of Lynn Lake (see Gilbert, 1976) may be interpreted from the
aeromagnetic patterns south of Minton Lake (Figure GS-7-4).

Several faults intersecting the primary layering at high angles are interpreted from
magnetic anomalies on the Questor INPUT maps; a north-northwest trending fault is indicated
northwest of Bob Lake (Figure GS-7-4). A north-trending fault through Muskeg Lake is also
indicated, with approximately 200 m right lateral displacement of the magnetic “high”
associated with iron formation just north of the lake (Figure GS-7-4). (A right lateral
displacement of 120 m is estimated on this fault in the Tulune Lake area by INCO — cancelled
assessment data.)

-39-



Age Division Lithologies Thickness** Thickness Lithologies Sub-division
(stratigraphic ( in in
sequence from metres) metres)
Ato H)
uncertain 1 fine-grained semi-pelitic sediment and para- 5000° 260 fine-grained semi-pelitic
gneiss; subordinate matfic volcanic unit at southern (assuming synclinal and minor psammitic sedi-
margin structure at Gemmel ments; coarse grained
Lake) staurolite schist
] H 4270° # arkosic wacke, feld-
(l; spathic greywacke
ke ‘
L G"” conglomerate — mainly volcanogenic, sedimentary 2650* 730" conglomerate, minor fine-
E and granitoid clasts locally abundant grained sediments
3 fine-grained semi-pelitic sediments, 900°*
. minor quartz-plagioclase porphyry
g with
T >
3 c
uncertain b mafic volcanic interlayer 120
S & (approx.)
8 &
E iron formation 80
w D mafic tuff, basalt. minor pyroclastics and sediments 425
A
S c mafic to intermediate flows and breccia. minor 2500
E felsic extrusives, mafic tuff, and fine-grained sedi-
K ments; contains iron formation northeast of Lynn
Lake
w
A
B fine-grained sediments, conglomerate; minor 760
N quartz-plagioclase porphyry, basalt, tuff
A matfic to felsic flows and fragmental rocks; minor 1400 1370 mafic to intermediate UPPER
quartz-plagioclase porphyry and fine-grained (approx.) flows and breccia; sub- (VOLCANIC)
sediments ordinate felsic volcanics
and sediments
430 fine-grained sediments, MIDDLE
conglomerate, and minor (SEDI-
felsic and mafic volcanics MENTARY)
(includes coarse grained
garnet schist at Boiley
Lake)
3 iron formation
300 mafic flows and breccia LOWER
(approx.) VOLCANIC
age uncertain quartz-plagioclase porphyry (with associated 2400

(probably approx-
imately contempor-
aneous with B)

sediments and volcanic rocks in the upper part)

thickness uncertain, probable structural repetition

thicknesses based on sequence between Eldon Lake and Zed Lake

width of unit based on mapping of Milligan (1960), thickness of arkosic Sickle sediments south of Black Trout Lake estimated to be 3300 m
(Syme, GSB6, this report)

note (a)

1 of the cong!

(G) as Sickle in the area north of the volcanic rocks at Lynn Lake is not a final interpretation; the

stratigraphic and structural relationships between divisions G, | and the Wasekwan sequence (A to D) in the Lynn Lake area are not yet

resolved (see Gilbert

1976)

(b) conglomerate (approx 200 m) east of Wilmot Lake may be part of division H rather than G

TABLE GS-7-1 Stratigraphy of the Wasekwan-Sickle Groups in the area between Wilmot Lake and Lynn Lake
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Lynn Lake Area (64C-14)

Additional information in this area (Preliminary Map 1977L-4 and Figure GS-7-1) is as
follows:

1. A synclinal axis is mapped within sediments (division B, Table GS-7-1) east of Eric Lake.

2. Interlayered volcanic flows, tuffs and sediments immediately north of the west end of
Frances Lake are re-interpreted as part of the largely sedimentary division (B); north of
these rocks the volcanic division (C) is extended to the areaimmediately south of the Ralph
Lake gabbro.

3. Fine-grained semipelitic sediments (division F, Table GS-7-1) occur between Wasekwan
volcanics (C) and Sickle conglomerate (G) in the area north and northwest of Motriuk
Lake. Fine-grained amphibolite (extrusive?) is interlayered with the sediments. A minor
conglomerate lens within the sediments (F) may be an outlier of division G; the structure in
the vicinity of the Wasekwan/Sickle contact is apparently complex with tight folding/or
faulting indicated by the aeromagnetic pattern (Questor INPUT survey, 1976) which is
correlated with the iron formation (division E) extending through Ralph and Barbara Lakes
(Preliminary Map 1977L-4 and Figure GS-7-1).

Quartz-plagioclase porphyry intrusions are abundant in the sediments (F) north of Motriuk
Lake. A magnetic anomaly at the contact with the volcanics (C) is associated with massive
pyrite/pyrrhotite mineralization in a cherty aphanitic rock* overlain by mafic flows and breccia;
and a porphyritic andesite flow with clots of magnetite up to 5 cm x 2 cm. Pillows in the flow,
and the contact with an overlying bed of dislocated iron formation indicate the sequence faces
south; however, the volcanic division (C) is considered to be essentially north-facing. Several
felsic volcanic units are interlayered with mafic volcanic rocks south of the pillowed flow.

The age of the semipelitic sediments (F) is uncertain, but the division is assigned to the
Sickle Group since the contact with the Sickle conglomerate (G) is apparently gradational
(interlayered). The contact between the sediments (F) and volcanics (C) is not exposed.
Division F is lithologically similar to the thick sequence of sediments (l) extending from Zed
Lake to south of Goldsand Lake, which may be of Wasekwan age (see Gilbert, 1976). Division F
is also similar to semipelitic rocks (1) in the vicinity of Gemmell Lake, which overlie the Sickle
conglomerate (G). Lastly, divisions F and E may be of equivalent age, since alateral transition
from iron formation (E) to fine-grained sediments (F) may be interpreted inthe area southwest
of Ralph Lake (Figure GS-7-1).

McGavock Lake Area (64C-11) — northern part
Wasekwan Group:

(a) Gemmell Lake-Wilmot Lake Area

The lower volcanic division (A) is comprised largely of mafic flows and tuffs in the
southern part of the Lynn Lake area (see Gilbert, 1976). These rocks are laterally continuous
with a volcano-sedimentary sequence extending from the vicinity of Gemmell Lake to the area
north and west of Wilmot Lake (Preliminary Map 1977L-3 and Figure GS-7-3). Three
subdivisions are recognized within division (A) in the Gemmell-Wilmot Lake area (see Table
GS-7-1). Division (A) is bounded to the south by younger granitoid rocks (chiefly hornblende
quartz diorite and tonalite) extending from Franklin Lake to Pool Lake (Preliminary Map
1977L-8). The sequence between Gemmell and Wilmot Lakes is considered to face north on
the basis of the possible synclinal structure at Gemmell Lake (see description of Sickle Group)
and pillow-tops reported by Oliver (1952) east of Gemmell Lake.

Limited exposure of the lower volcanic subdivision between Wilmot and Gemmell
Lakes consists of mafic flows and volcanic breccia; the uppermost lithology is a patchy,
gneissic amphibolite with aggregates of graphite and possible clinopyroxene. The middle
sedimentary subdivision north and northeast of Wilmot Lake consists of greywacke, siltstone
and subordinate volcanogenic conglomerate; argillite, chert, amphibolite and felsic volcanics
are minor components of this sequence. The upper volcanic subdivision is comprised largely
of mafic to intermediate flows and volcanic breccia, with numerous minor sedimentary
interlayers and intermediate to felsic volcanic units. The latter are generally massive, probably
extrusive, but fragmental structures are locally displayed, and minor felsic porphyry intrusions

* Assay results of the massive sulphide (per cent): Cu .04, Ni .03, Zn .24, Pb .02; Au .01 oz./ton.
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occur in some units. Several lensoid gabbros intrude the upper volcanic subdivision in the
vicinity of Gemmell Lake (the largest isapproximately 3.5km long and 350 m thick). The age of
the intrusions is uncertain; similar gabbros intrude Sickle sediments of division (1); the
gabbros are slightly foliated and display chilled margins.
(b) Pool Lake Area
Volcanic rocks extending east-southeast from Pool Lake to the area north of Counsell
Lake consist largely of mafic flows, with subordinate mafic tuffs and volcanic breccia. Felsic
volcanic rocks, commonly with quartz phenocrysts, occuras minor interlayers, and comprise a
unit approximately 160 m thick at the northern margin of the mafic rocks. Fine-grained
sediments occur within the mafic volcanics north of Counsell Lake.
(c) Boiley Lake Area
A volcano-sedimentary belt passing through Boiley Lake extends at least 2 km east-
southeast of the lake; these rocks are apparently conformable with a sequence of mafic
volcanic flows, gabbro, and subordinate mafic tuff south of Counsell Lake (Preliminary map
1977L-3). A unit of fine-grained sediments and garnetiferous, locally magnetiferous schistand
subordinate quartz porphyry occurs in the vicinity of Boiley Lake, flanked to the north and
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south by mafic volcanic rocks. Iron formation extends along the northern margin of the
sediments and schist. The latter may be equivalent to the middle sedimentary subdivision
(Table GS-7-1) which implies a synclinal structure extending east-southeast through Boiley
Lake. The sediments and schists at Boiley Lake may be equivalent to similar garnetiferous
rocks reported by Oliver (1952) in the area southeast of Story Lake.

Sickle Group

The contact between lower Wasekwan volcanics and granitoid rocks is overstepped by the
Sickle conglomerate (G) between Pool and Gemmell Lakes; the conglomerate extends
westwards from this area, with consequent truncation of the Wasekwan lower volcanic and
middle sedimentary subdivisions. The wedge-shaped area of Sickle conglomerate (G) north of
Monique Lake is gradational southwards to arkosic sediments (H); similar rocks occur as
lensoid intercalations within the conglomerate. The fine-grained sediments display cross-
bedding and grading, which indicate a tight fold pattern north of Monique Lake (Preliminary
Map 1977L-3). A ribbon shaped inlier of Wasekwan mafic volcanic flows and breccia is
preserved in the core of the anticline approximately 1 km south of Gemmell Lake. The contact
between the northern margin of the inlier (A) and the conglomerate (G) is characterized by a
bed of siltstone immediately overlain by conglomerate containing pebbles of quartz and
subordinate quartz-plagioclase porphyry.

A lensoid body of semipelitic sediments and staurolite schist (division |), trending westerly
through Gemmell Lake, occurs within an area of the upper volcanic subdivision of division (A).
Graded-bedding in the sediments faces north 1 km east of Gemmell Lake, where these rocks
are in gradational contact with cobble-conglomerate to the south. The conglomerate is
characterized by a fine silty matrix containing the following clasts: mafic and felsic volcanic,
quartz-plagioclase porphyry, greywacke, iron formation, tonalite and quartz. The semipelitic
and conglomerate unit is interpreted as synclinal outlier of the Sickle Group. A fold is indicated
by the distribution of conglomerate east of Wilmot Lake. A southeast-facing sequence south of
this structure is based on the occurrence of arkosic sediments south of the conglomerate,
which are correlated with similar rocks overlying the Sickle conglomerate at Pyta Lake (Keay
and Zwanzig, GS-5, this report). The fold structure is interpreted as anticlinal on this basis; it
follows that the conglomerate southeast of Wilmot Lake is underlain by pebbly, pink arkosic
wacke (division H, Table GS-7-1) which occupies the core of the fold structure (Preliminary
Map 1977L-3). West of Pool Lake, however, conglomerate (division G) is the basal Sickle unit;
these rocks may be older than the conglomerate southeast of Wilmot Lake; the latter may be
equivalent to conglomerate at Pyta Lake which is underlain by a basal sandstone with minor
conglomerate (Keay and Zwanzig, GS-5, this report).

This correlation is supported by the presence of hornblende in the conglomerate (and
overlying fine-grained sediments) southeast of Wilmot Lake, since this is also distinctive for
the younger Sickle conglomerate (and arkosic wacke) at Pyta Lake; the lower Sickle units at
Pyta Lake and west of Pool Lake are generally devoid of hornblende.
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GS-8 THOMPSON NICKEL BELT PROJECT
(Parts of 63P-13NE, 63P-14NW, 63P-12SW and 630-9NE)
by R.F.J. Scoates, J.J. Macek and J.K. Russell

Geological examination of rocks on Moak and Ospwagan Lakes (Figure GS-8-1) was
undertaken in 1977 as part of the Thompson Nickel Belt project. Mapping on Moak Lake
continued the mapping begun last year on the Mystery Lake-Apussigamasi Lake area
(Scoates, 1976; Weber and Scoates, 1976; and Weber, 1976). The examination of rocks on
Ospwagan Lake complements the work of Stephenson (1974) and permits the collection of
further information from this area prior to completion of the Churchill River diversion project
and consequent inundation of excellent shoreline exposures.
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Figure GS-8-1 Thompson nickel belt; location of areas
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Terminology

Bell (1971) defined the Wabowden subprovince to encompass what has been named the
Moak-Setting Lakes belt, Manitoba nickel belt or Thompson nickel belt. The term Thompson
nickel belt is the one generally used and accepted and will be used in this report. The
Thompson nickel belt includes rocks that have been assigned to the Pikwitonei province, the
Wabowden subprovince, and the Churchill province (Bell, 1971; and Coats, et. al., 1972).
The name Wabowden subprovince (Bell, op. cit.) refers to a suite of migmatitic gneisses
and associated metasedimentary, metavolcanic and ultramafic rocks that occupy the area
bounded to the southeast by granulite facies rocks of the Pikwitonei region (Weber, 1976) and
to the northwest by paragneisses of the undivided Churchill province. The use and
significance of the terms Pikwitonei province and Wabowden subprovince is presently being
questioned (Weber, 1976 and Weber and Scoates, in prep.) because of the apparent
transitional nature of the contact between these two terrains. The migmatitic gneisses which
underlie approximately 80 per cent of the Wabowden subprovince are well exposed along the
Moak Lake shoreline. As most of the variations of this gneissic suite are found on Moak Lake,
the informal name Moak Lake gneiss is suggested for this important suite of rocks.

The Moak Lake gneiss is host to a suite of metasedimentary-metavolcanic and ultramafic
rocks which are of lower metamorphic grade than the enclosing migmatitic gneiss. The
informal name Thompson belt sediments has been applied to the metasedimentary sequence
by Coats, et. al., (1972). However, the metasedimentary, metavolcanic and ultramafic
sequences comprise a related rock series in the Ospwagan Lake and Mystery-Moak Lakes
area. The exposures of the metasedimentary, metavolcanic rocks on Ospwagan Lake are the
best exposures of this suite in the entire belt and the informal name Ospwagan group is
suggested in referring collectively to this suite of rocks. This is in accord with Bell (1966) who
tentatively included these rocks as part of one group. Cranstone and Turek (1976) suggest that
it is likely that the metasedimentary-metavolcanic sequence is younger than the enclosing
migmatitic gneiss.

Moak Lake

The Moak Lake shoreline consists of migmatitic and cataclastic gneisses (Scoates and
Macek, 1977) similar to those exposed on the eastand northeast shore of Mystery Lake (Weber
and Scoates, 1976). Outcrops of Ospwagan group metavolcanic and metasedimentary rocks
occur along the Moak Lake road. Metasedimentary, metavolcanic, ultramafic and gneissic
rocks are found in the waste pile of the Moak Lake Mine. The relationship between the
Ospwagan group and the enclosing Moak Lake gneisses cannot be determined in this area.

Moak Lake Gneiss

The mostcommon component of the mixture of rock comprising the migmatitic gneiss, is a
poorly layered, medium-grained, grey to pink weathering, quartz-feldspar-biotite +
hornblende gneiss. This gneissic component contains amphibolite inclusions and pegmatite-
aplite layers, lenses and dykes. The amphibolite inclusions are dark grey to black weathering,
medium- to fine-grained, and occur as boudins, lenses and discontinuous layers inthe gneiss.
Some of the large inclusions ( > 1 m wide) display a delicate, deformed lamination defined by
alternating, 2 - 3 mm wide, amphibole-rich and plagioclase-rich layers. Epidote and garnet
have been observed in some amphibolite inclusions and the inclusions are more abundant on
the north shore than the south shore of the lake. Interlayered quartz-rich and hornblende-
biotite-rich rocks occur adjacent to some amphibolite masses. Individual layers range from 5
to 10 cm wide and the rocks are intensely deformed. The contacts between quartz-rich rocks
and the quartz-feldspar-biotite gneiss are generally sharp.

Pink pegmatite and aplite occur as layers, discontinuous lenses, and boudins in the gneiss.
Pegmatite dykes cross-cutting the layering and foliation of the gneiss have been observed in
several outcrops. These dykes display a fabric which indicates that they have also been
affected by cataclasis.

Stromatic, surreitic, folded and opthalmitic structures (Mehnert, 1968) are common in the
migmatites.

Cataclastic varieties of quartz-feldspar-biotite + hornblende gneiss occur in two areas
along the south shore of Moak Lake (Scoates and Macek, op. cit.). Amphibolite inclusions are
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rare and small in size in the cataclastic gneiss. Strongly folded mylonite zones, ranging from 5
cm to 1 m wide and consisting of oval clasts in a jet black aphanitic matrix are common.

Fifty-four samples of Moak Lake gneiss have been stained to provide modal variations of
the main constituent minerals. The relationship between quartz, feldspar and mafic minerals
can be seen in Figure GS-8-2. The relationship between quartz, plagioclase and potash
feldspar is also shown in Figure GS-8-2.

Ospwagan Group

The mafic metavolcanic flows exposed on the Moak Lake road are strongly recrystallized
to plagioclase amphibolite. Massive flows are more abundant than pillowed lava and the rocks
weather dark grey-black to black and are greenish-black on fresh surface. Finely disseminated
sulphides (pyrite, chalcopyrite) give rise to rusty weathered surfaces in some flows. Many flow
contacts are marked by chlorite-, quartz-, and carbonate-filled shears. Massive flows are
coarser grained near their base and thin (25 cm) flow top breccias occur at the top of some of
the massive flows. Features interpreted as incomplete or partial selvages on some outcrops
indicate pillow breccia.

The metasedimentary rocks exposed along the Moak Lake road consist of fine-grained,
finely interlayered quartz-rich siltstone, ferruginous shale and phyllite, iron formation, chert
and minor greywacke. Individual layers range from 2 to 5 cm thick and the rocks have been
intensely folded. Quartz-rich siltstone, chert and phyllite are the most abundant units. Strong,
local magnetic anomalies are due to iron formation.

Siltstone and phyllite layers range from moderately to highly iron-stained depending on
their sulphide content. Rocks with approximately 5 per cent pyrite have a dark-yellow to
brownish-red weathered surface which tends to obscure the character of the rock. The
siltstones display a wide range in composition and may be transitional between chert and
phyllite. Quartz-rich siltstones are dark grey to blue-grey, and individual layers contain 2to 5
mm laminae. Phyllites form greenish-grey, fine-grained. muscovite-rich layers.

Finely laminated, cryptocrystalline chert layers range from 2 to 5 cm thick. The chert
weathers dark grey, has little iron staining and is light grey to grey-brown on fresh surface.
Visible sulphide is rare.

An isolated outcrop of medium to fine-grained dark grey-brown weathering greywacke
occurs adjacent to one of the metasedimentary outcrop areas. The greywacke is well-bedded
and characterized by abundant 2 to 4 mm garnets.

Structure

The metamorphic layering and foliation of the Moak Lake gneiss are parallel and have an
average strike of 070° and an average dip of 90° (Figure GS-8-3). The broad spread of contours
about the maximum reflects the intense folding of the suite (Figure GS-8-3). Mineral lineations
and microcrenulations cluster about an aximuth of 065° and a plunge of 37° (Figure GS-8-3).
Fold axes have a similar orientation and cluster about an azimuth 070° and a plunge of 25°
(Figure GS-8-3). No structural data is available for comparison from the metasedimentary-
metavolcanic suite.

A major fault extending through the middle of Moak Lake, is indicated by an increase in
deformation towards the middle of the Lake and by a discordance in geology between the
north and south shores of the lake. A number of minor faults, at oblique angles to the inferred
fault, and displaying dextral displacement, have been noted along the north shore of the lake.

Ospwagan Lake

Ospwagan Lake is particularly important for understanding the geology of the Thompson
Nickel Belt as it has many of the best exposures of the Ospwagan group metasedimentary and
metavolcanic rocks along its shoreline. These rocks which display lower grades of
metamorphism than the enclosing Moak Lake gneiss are particularly important as they are
host to large ultramafic masses, some of which are ore-bearing. For this reason, detailed
examination of the rocks in this area concentrated on the metasedimentary and metavolcanic
suites, their mutual relationship, and their collective relationship with the enclosing Moak Lake
gneiss. Descriptions of the major lithologic units can be found in Stephenson (op. cit.).
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The mafic metavolcanic rocks on Ospwagan Lake comprise massive and pillowed basalt
and picritic basalt. Quench textures, similar to those found on Mystery Lake (Weber and
Scoates, op. cit.) were observed in one locality. Two suites of metasedimentary rocks were
observed, asuite of medium-to fine-grained quartz-bearing clastic rocks including sandstone,
quartzite, greywacke and arkose, and a suite of fine-grained, finely laminated rocks including
siltstone, chert, shale, dolomite and iron formation.

The average strike and dip of layering and foliation of the Moak Lake gneiss is different by
approximately 10° from that of the metasedimentary and metavolcanic rocks of the Ospwagan
group (Figure GS-8-3 and Table GS-8-1). The average strike and dip of layering and foliation of
the metavolcanic rocks is slightly different from that of the metasedimentary suite (Figure GS-
8-3 and Table GS-8-1) however the number of measurements is not great enough to permita
thorough evaluation of this apparent non-parallism of layering and foliation among these
rocks suites. The Moak Lake gneiss possesses linear structures that are substantially different
in attitude to the linear structures of the Ospwagan group rocks (Figure GS-8-3 and Table
GS-8-1).

TABLE GS-8-1

Structural Elements

a. Moak Lake
Layering/Foliation Fold Axes Lineation
Moak Lake gneiss 070/90 070/25 065/37

b. Ospwagan Lake

Layering Foliation Lineation
Moak Lake gneiss 040/75 040/80 105/73
Metavolcanic rocks 228/81 223/82 037/43
Metasedimentary rocks 030/75 032/75 046/52
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Boundary between remobilized Archean gneisses of the Superior Province

and Burntwood River Supergroup gneisses of the Churchill Province

Boundary of extensive drift coverage



GS-9 HARDING-ROCK LAKES REGION
(64A-3W; 64B-1, 630-16 NE half, 63P-13 NW half)
by W.D. McRitchie
Introduction

In 1976 a regional reconnaissance of the Mynarski-Waskaiowaka region demonstrated the
potential of using the airborne magnetic maps to define, correlate and distinguish between the
greywacke and arkosic gneisses in this part of the Churchill Province. The approach was
adopted and applied again in 1977 to the Harding and Rock Lakes region (Figure GS-9-1);
however, ground checks were intensified so that two-thirds of the available outcrops were spot
sampled using an Alouette 2 helicopter. Extensive drift deposits blanket most of the region and
outcrop frequency ranges from 10% south of Harding Lake to 0% north and east of Pearson
Lake. The sporadic and well spaced distribution of the outcrops in the eastern area incurred
more than usual reliance upon the airborne magnetic maps for extrapolating the geological
boundaries. Consequently, the airborne magnetic interpretation was used entirely to
extrapolate the “Churchill-Superior Boundary” east of Pearson Lake to south of Crying Lake.

General Geology

One of the more significant results of the programme arose from the delineation of the
southeastern boundary of the greywacke-derived gneisses and migmatites of the Burntwood
River Supergroup. The contact between the greywacke gneisses, and the interlayered
amphibolites and quartzofeldspathic gneisses of possible Kenoran age (“group seven“ of the
Thompson belt) was traced northeastwards from Birchtree Brook to the Odei River near Rock
Lake, and thence east and northeast to Pearson Lake (Figure GS-9-1). The contact is
commonly the site of a topographic depression and at least local cataclasis may be inferred
from increases in the degree of foliation and flattening in outcrops adjacent to the contact. An
inlier of amphibolites and quartzofeldspathic gneisses on Pearson Lake, whi