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CHAPTER 1
INTRODUCTION
GENERAL STATEMENT

As a result of the diseovery of the Thompson orebody by The International
Nickel Company of Canada Limited o 1956, the Thompson-Moak Lake area has
emerged as one of the outstanding nuneral distrets of Canada. Thompson, which
produced about 100 million pounds of niekel in s st vear of operation, 1962 15
the second largest nickel operation i the world, exceeded only by Sudbury. {1t
holds the further distinetion of being the only operation where adl stages of produc-
tion, from mining of the ore to retining of the mekel, are earried out at 2w single
plant site.

The discovery of the Thompson depostt elimaxed ten vears of exploration by
International Nickel and the expenditure of some ten mullion dollars on geologieal
mapping, geophysical survevs, and diamond drlling, as a result of winch nickel
deposits at Moak Lake and Mystery Lake were also onthined.

Bringing the Thompson mine into production requized construction of @ rmlway
from Sipiwesk to Thompson, a hydro-clecteie plant at Kelsey, laving out of a
complete new townsite along the Burntwood River and, of course, construetion of a
mining plant. mill and refinery mvelving o totad expenditure of about $185,000,000.
Output of retined nickel commencesd in June, 1961

The International Nickel Companv of Canada Linitedd eomeeneed exploration
around Setting Lake in 1946 and by 1947 had diseovered g sulphude-hearing perido-
tite at the northeast end of the fake o 19500 the company optioned elaims at
Mystery Lake which had been stahed by Mre Harery Howell and the Tate Walter
Johnson, By 1953 a Large body of nickel-bearing serpentinite had been outlined by
drilling. In 1933 an exploration shart was sunk on a large low-gede nickel deposit
in serpentinite at Moak Lake. This deposit earries disseminated mekel-bearing
sulphides.  Following the discovery of the Thompson deposte. the eompany an-
nounced plans to bring both the Thormpson and Moak Lake orebodies mto produe-
tion. Further exploration and development of the Thotpson deposit soon revealed
that the production objective coulid he achieved by miming only the Thompson
orebody and further work on the Moak deposit was saspendad,

The International Nickel Compuny of Canada Lanated has continued explora-
tion along the nickel belt and has outhned several other oceurvences whieh may be
brought into proditetion i the future.

LOCATION AND ACCESS

The Thompson-Moak map-nrea comprises some 1.200 square miles, the centre
of which lies approximatelv 430 air nules due north of Winnipeg, The map-area is
bounded by longitudes 977 007 and 9N 007 west andd Latitades 537 307 and 56° 00
north,

Numerous likes and rivers provide ready aceess for eanoe and toat-equipped
aireraft.  Two main water svstems, the Burntwood River and the Grass River,
drain the area.

Thicket Portage. at mile 185 on the Hudson Bay line of the Canadian National
Railways, is situated about 16 miles south of the map-area. It was formerly the
centre from which much of the exploration of the area was earried out and has served
as a base for flont- and ski-equipped aireraft and as a loading point for tractor trains
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which, in the winter of 1956-57, carvied 30,000 tons of material to Thompson. Sinee
the construetion of the modern town of Thompson, Thicket Portage has become
less active.

The Hudson Bay line of the Canadian Nutional Rulways euts across the south-
east corner of the map-area and the spur line from Sipiwesk to Thompson traverses
the southwest quarter of the map-area. The railroad right-of-way between Thomp-
son and the shaft at Monk Lake is currently being used as a motor road.

Thompson, Manitoba's newest modern northern community, lies on the south
bank of the Burntwood River about two miles north of the minesite. The power for
both the mine and town comes from Kelsey, fifty-three miles to the northeast.

TOPOGRAPHY. DRAINAGE, AND GROWTH

The Thompson-Moak map-ares is generally tlat and relief rarely exceeds two
hundred feet.  Swamps are numerous and, though bedrock loeally controls the
topography, most of the prominent topographie features are due to surface deposits.
Surficial deposits are composed largely of elay and rarely of sand or boulders. The
maxinum relief ocetirs along a string of gravel ridiges which extend in 2 northeasterly
direction from just north of the Burntwood River near Thompson to the Odei River.
These hills furnish the geavel for eonstruetion at Thompson.

Exeept for the area south and southwest of Thompson and in the vicinity of
Pikwitonei Lake, outerops inland from the lakes and streams are not abundant.
Moxt outerops oceur on the slopes of small hills or at the edges of swamps. Rock
exposures are generally abundant on the shores of rivers and likes.

Most of the area has been burnt over at different times and the growth now
consists mainly of poplar. spruee, and tir of & size suitable only for pulpwood.
Jackpine is abundant locally.

Ducks, partridge, and tish, partieularly northern pike, are generally plentiful.
Moose, wolf, and fur-bearing animals are present. Trapping is the chief occupation
of a few of the inhabitants.

The northwest part of the area is drained by the Burntwood River which in the
Thompson-Moak area is broad, smooth, and broken by only a few rapids and falls.
Rapids around which portages must be made oceur due north of Thompson and at
the northeast corner of the map-area. Mystery Lake drains into the Burntwood
River and a 3000-foot portage conneets the former to Moak Lake.  An 8000-foot
portage conneets the Odei and Burntwood rivers.

The south and sonthwest parts of the map-area are drained by the Geass River,
which flows from Paint Lake in the southwest corner of the map-aren north and
east through Partridee Crop and Natawahunan lakes. Both of these [akes are
composed of several lirge bavs which actually may be considered as separate lukes
or as expunsions of the Grass River. Several short portages are present between
Paint Lake and Partridge Crop Lake and one short portage oceurs between Nata-
wahunan Lake and Pikwitonetr Lake.  An old overgrown trail is present between
Buckingham Lake and Bunn Lake.

PREVIOUS WORK

Heney Kelsey is believed 1o have been the fiest explorer to enter this region;
however, the route he followed in 1691 has never been elearly outlined.

R. Hell (1880} carried out a geologieal reconnaissanee of the arew in IS78; he
entered the map-urea where Natawahunan Lake narrows to form the Grass River,
and proeeeded south through Natawshunan Lake, Partridge Crop Lake, and
Wintering Lake to Thicket Portage.

Tyrrell 11901), eontinuing the work of Bell, entered Winterige Lake at Thicket
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Portage and travelled west, portaging into Paint Lake, then into Ospwagan Lake,
and proceeded north on the Manasan River to the Burntwood River where he
turned southwest towards Nelson House.

Aleock (1921) mapped the Ospwagan Lake area and outlined a lavge greenstone
belt which lies along strike with the belt of sedimentary rocks in the Thompson-
Moak area.

Melnnes (1930) in his memoir on the basins of the Nelson and Churehill rivers
refers to the greenstones of Ospwagan Lake and the rocks exposed on the banks of
the Burntwood River near Split Lake.

Wright (1931) in o summary report of the Geologieal Survey of Canada, gives
general information on the rocks and mineral deposits which oceur in the southern
part of the Thompson-Moak map-area. He deseribes sulphide deposits, eontaining
nickel or copper and nickel, which ocenr on the shores of Wintering and Partridge
Crop lakes and an argentiferous galena deposit on the west shore of Mystery Lake.

In 1941 Dawson 1952) mapped the Partridge Crop area at aseale of two miles
to the inch. His map-area included all of the Thompson-Moak area of the present
report.

Gill (1931) spent several weeks in 1950 geologieally mapping Mystery Lake.
His work was contined almost entirely to the shoreline.

Harrison (1931) compiled the geology shown on the Sipiwesk sheet published
by the Geological Survey of Canada. The Thompson-Mozk map-area forms the
northwest quarter of the Sipiwesk map-area,

MeDonald 11960) who had assisted the writer in 1938, made a petrologieal study
of the ultramafic and mafie rocks of the Thompson-Moak map-area and presented
the results of this study ax a M.Se. thesis at the University of Manitoba.

Innes (1960) suggested that the Nelson River gravity high lies along the two
major divisions of the Precambrian of Manitoba, and that it marks the axis of an
ancient mountan helt,

Wilson and Brishin (1961 deseribed and interpreted the regional structure of
the entire Thompson-Moak Lake belt, with particular reference to the geological
and geophysieal setting of the nickel deposits,

The greater part of the Thompson-Maoak map-urea has been covered by aero-
magnetic survevs,  Coples of the acromagnetic maps may be obtuned at the
Mines Branch.

PRESENT WORK AND ACKNOWLEDGMENTS

Three fickl seasons, from approximately June | to September 7 were spent in
mapping the area. In 1958 the writer led one tive-man paety. Three parties under
the direction of G, Co Milligan, J. X MeDonadd and the writer were engaged in
in 1939, and two parties under.J. A, MeDonald and the writer i 1960,

Because of the seareity of outerops and the presence of many large swamps, the
traverse interval varted from approxinutely 1000 to 7.000 feet. Generally traverse
intervals were less than one nule and inmost parts of the area, less then one-half
mile. The standard paee and compass method of mapping was used with the aid of
vertical aeriad photographs. On the accompanying map large outerop areas are
designated by dotred outlines and smaller ones or groups of smaller ones by crosses.

The nickel deposit at Mystery Lake was examined in 1938, Brief trips under-
ground at Thompson, through the eourtesy of The International Nickel Company
of Canada Limited, wore made in 1938 and 1959, The underground workings at
Mouk Lake had heen elosed previous to the summer of 1958 and were not available
for examination during the course of this work.

The writer was ably assisted by J. Ao MeDonald, G. Loveridee, G. Richardson
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and J. Kuryluk in 1958; by D. Cranstone, N. Neustaedter, G. Richardson,
and R. Rector in 1959; and by Gi. Babits, D. MacDonell, W. Gibbins, and B.
MecCallum in 1960, Special recognition is due to John A. McDonald who led parties
in 1959 and 1960. He wasably assisted in 1959 by . Wicks, . Schaeffler, (. Pearse,
and A. Hodgson and in 1960 by 8. Ghose, L. Kornik, W. Wawrykow and T. Pachow-
ski. The writer is also obligated to . C. Milligan who mapped most of the south-
west quarter of the map-aren with the assistance of E. Tagseth, L. Haugh, L. Stan-
lake, H. Koven, L. Grapentine, and J. Roberts.

The co-operation and hospitality of the residents of Thicket Portage and
Pikwitonei as well as those at Thompson and Moak Lake are greatly appreciated.

Thanks are also due to Dr. H. D. B. Wilson and W. C. Brisbin, both professors
at the University of Manitoba, for helpful suggestions and criticisms.

Information obtained from The [nternational Nickel Company of Canada
Limited is gratefully acknowledged. However, the company can in no way be held
responsible or necessarily in agreement with the conelusions or suggestions presented
by the writer.




CHAPTER TI
GENERAL GEOLOGY
INTRODUCTION

The Thompson-Moak map-area lies in the area of hughly deformed rocks which
forms the boundary between the Superior and Churelull provinees as defined by
Gill (1952). Both provinees are composed fargely of granitic rocks and gneisses;
however, the Superior provinee also contains east-trending bands of voleanie rocks
with: lesser interealeated sedimentary formations, whereas m the Churehil provinee
the non-granitic rocks are largely sedimentary. Folding the Churchull block is
much more open than w the Superior bloek (Wilson and Brisbun, 1961,

J. T, Wikson (19571, showed that the granitie rocks of the Superior and Churchill
provinees are of different ages. Minmum ages of 2400-2700 million years for the
granitie portions of the Superior block and of 1650-1550 nutlion years for the granitie
rocks of the Churchill provinee have been eontirmed by recent work of the Geologi-
cal Survey of Canada (Lowdon; 1961, 19611

The junction of the Churetull ad Superwor provinees 15 marked by a strong
northeast-steiking gravity anomaly® which extends from the Hudson Bay Lowlands
southwest to Wabowden and then west into Saskatehewan and south as far as the
Canadi-United States border.  OF nterest fuere s the maunly northeast-striking
aren between Wabowden and Gillam on the Hudson Bay culway.

The gravity anomaly s made up of one pegative and two postave strips whose
foextions are desertbed by LD Bo Wilson and W €0 Brisbin (1961 p. SU7):
“\Within the aren of Precambrian outerop the gravity low trends northeast-south-
wost and can be trreed as nsingle axis with only nunor branehes from Wabowden
to just north of Gillam, a distanee of approstmately 200 miles. The axis of the
Nelson River high is parallel to the ow i ies approvimately thuty-tive miles to
the sotthesst. A moderately hugh geaviey redge es o the northwest of the low,
but the snomaly lieks the continuity evident i the hugh to the southeast.”

Lu the same paper (p. 813 they conelude that: “the gravity anomaldies ..o .
are best explained by major warps of 1 crust consisting of a gramtic and basaltie
layer.”

As the boundary between the Churelull and Superior bloeks s charneterized
by the gravity low. intense deformation, grovwache-tvpe hthology, awd serpentinite
intrusions Gull features of “Alpine-type’™ mountun struetires) i s stugeested that
this belt of rock represents the oots of an aneient wountain chan,

Both the easterly striking Arehaean rochs of the Supernor provinee and the
aortheast-striking Proterozow roeks of the Churelull provinee oeenr wittun the
map-area (Figure 2). The contact between the two provinees appears to be one of
disloeation and divides the map-area into two parts.,

The bulk of the Arehacan rocks are pyroxene-bearing granitie rochs or charnock-
ites o4y in which o few remnants of sedunentary rochs 01 and larger masses of
sedimentary gneiss 12) oceur. Metzagabbro (3) s prominent eommendy s staall
bands, bodies, or inelusions, but wlso oveurs as the Lurzer masses shown on the
secotmpanying map.  nteuding the Archaean rocks, or those believed to be meo-
morphosed Arehaean roeks east of the fault separating the two provinees, s the

ENeen the Geavity Anomaly Mg of Manitaba, pablished by The Donnnieon Ohaervatories, Department of Mines
and Vechneal Surveys, «tawa.




TABLE OF FORMANTIONS

RECENT AND
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- = POSSIBLY
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vROUP
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River alluvium, glacial lake clay,
houlder clay, sand, gravel

Unconfornuty

Diabase

(1) Peridotite, olivine gabbro, gabbro

(12) Red biotite granite, pegmatite -,
may be younger than peridotitd
and olivine gabbro (13)

(1) Foliated grey granodiorite

. . . . |
(10) Granodiorite gneiss, gneissie |
granodiorite and pegmatite, with
inelusions of sedimentary gneiss

9)  Serpentinized peridotite,
serpentinite, amphibolite

I[ntrusive (Contaet i

(N)  Plagioelase-amphibolite l
(7) Plagioclase-quartz-biotite gneiss

(6) Garnetiferous  plagioelase-quartz-
biotite-silliumantte gneiss

Micaceous quartzite, phyllite,
quartz-mica sehist
Skarn, tron-fortnation

1))

Uneonformity  wand  Fault Contact ?)
ot) Charnockite, pegmatite
) Meta-gabbro

2)  Quartz-plagioclase-garnet gneiss

t1) Micaerous quartzite, quartz-mies
schist, skarn, iron-formation |




Cuthbert Lake dyke swaem (13) which appears to be Proterozote inage. Pegmatite
is common in the charnockite.

Most of the exposed Proterozoie rocks are non-pyroxene “rranites” and nelude
granodiorite (11), granodiorite gneiss (10), and red biotite granite (125, Also promi-
nent are various types of sedimentary gneisses (6), (7). with whieh amphibolite (8)
cotmmonly is associated. The latter generally oceurs as small bands or inclusions,
rarely large enough to be represented by a separate map-unit. Sedimentary rocks
{5) outerup in what appear to be two narrow, perhaps discontinuous, belts separat-
ed by granitic rocks. Dawson (1941) originally named the sedimentary rocks the
Asseuan Lake series. but later the Geological Survey of Canada renamed therm the
Assean Lake group (3). [ntruding the Proterozoic rocks are pegmatite, diabase,
gabbro, and serpentinized ultramafie rocks (9). The northwest-striking diabase
dykes also appear to intrude the Archacan rocks.

Both the Archaean and Proterozoic rocks are isoclinadly {olded with steeply
dipping limbs and steep plunges. The zone of dislocation separating the Archaean
and Protervzoe rocks is associated with south-plunging drag-folds (Figure 3).
The forees responsible for the faulting between the two provinees was also probably
responsible for the tenstonal direetion now oceupied by the Cuthbert Lake dyke
swarm (Figure 1).

The time classification adopted in this report and shown in the table of forma-
tions is that outlined by Stockwell ¢ Lowdon, 1961, pp. 108-118) and is based on the
three major orogenies distinguished in the Canadian Shield.  Radioactive age
determinations place the oldest of these vrogenies at 2800 to 2750 milhon years, an
agre found typically throughout the Superior geologie provinee and termed Areh-
aean. The Hudsonin orogeny, rungag from 1550 to 1850 nullion years ago, marked
the last period of folding, intrusion, and metamorphism throughout most of the
Churchill geologic provinee.  Rocks wlueh are post-Arehaean and which were
involved in the orogeny are referred to ns Lower Proterozoie. The final important
orogeny, the Grenville, is not represented in the present map-area.

ARCHAEAN ROCKS
General Stalement

The eastern half of the Thompson-Mouk map-aren is underlain by easterly
trending rocks which are probably Archaean in age (Figure 2). The bulk of these
rocks are, or were originally, pyroxene-bearing granitic rocks 1) or charnockites.
Hypersthene is the most common pyroxene but elinopyroxene may also be present.
These pyroxene-bearing granitic rocks are on strike with a pyrosene granite of
known Archaean age approximately thirty miles east of the map-area.

That the pyroxenes were formed before the Proterozor ovogeny s idieated by
the gradual inerease in the intensity of their alterationn the Archaean rocks from
east to west towards the Proterozoie-Archacan contaet. Mdjacent to this contact
a granodiorite gneiss (1h) predominates and, though wis very silar to the typical
Proterozoie granodiorite gneiss (10), structurally it appears to be re-tuetanmorphosed
Archaean charnockite. Fast of the Arehaean granadiorite gnewss o thy is the psewdo-
charnoekite in which only minerals secondary after pyroxence ocenr. Still further
east, fresh to slightly altered hypersthene-bearing geanitie rocks or charnoekites - )
are present. [appears that the Proterozoie orogeny had o slght tontense retro-
grade metamorphic effeet on the previously highly metamorphosed Arelaean v whs
(pyroxene granulite facies).

Highly metamorphosed sedimentary rocks (1), generally  quartz-magnetite-
clinopyroxene iron-formation and olivine-pyroxene-carbonate rocks, oveur as small
seattered remnants within the charnockite.  Larger masses of sedimentary gneiss
(2) commonly high in quartz and garnet also oceur. Pyrosene-bearing meta-gabbro




{3) containing both clinopyroxene and orthopyroxene is couumon within the char-
nockite. Locally the meta-gabbro is highly granitized aid ‘or wnphibolitized (3a).

The Archaean rocks are folded into a near vertical, generally isoclinal sequence
plunging steeply northeast to east. The southern area of the Archaean rocks has
a remarkably consistent north dip suggesting that the entire sequence is tilted
northward (Figure 2).

Sedimentuary Rocks (1)

Only a few, generally small, isolated outerops of highly metaunorphosed, but .
recognizable, sedimentary rocks (1) were observed within the Archiean charnockite.
Skarn is by far the most abundant type of altered sedimentary rock found.  Magne-
tite-bearing iron-formation is wlso present; outerops of quartz-plagioclase-mica
schists or miciaceous quartzites are rare.
Qkarn veeurs as small. mther massive and coarse-grained, light to dark brown
rough weathering outerops and, in places, strongly resembles some varieties of the
meta-gabbro (3). Typieal mineral assemblages are:
Calette-olivine (spinel)
Caleite-olivine-diopside
Diopside-hypersthene (spinel)

Less tvpical and generally sheared carbonate assemblages are:
Cualette-tale
Caleite-quaitz-museovite
Chlorite-caleite-quartz
Culeite-plagioclse-quartz

The first three of the mineral assemblages oceur aloag oe near the Archaean-
Proterozoic boundary zone. Dawson (1932 reports the following chemical analyses
of skarn rocks composed of ealeite, forsterite, serpentine, and spinel from Nata-
wahunan Lake (1) and from the southwest arm of Partridge Crop Lake (I1):

TABLE 1
Chemieal analyses of Skarn

[ It
Cald), oL AU ¢ i { 30.91
MgO ... . 18 19.75
S AU & 3 11 14.20
Al = Feavr oo . S 00 5.63
COr — Hatr R 29.50 29 .30
Total. . . 99 03 99 79

Analvst — J. S0 Richards, Mamtoba Mines Braneh,

The above chemieal analvses suggest that the original rock was a dolomitie
limestone with minor quartzose and argillaceous impurities.

Small outerops of magnetite-bearing iron-formation oceur sporadieally through- .
out the pyroxene-bearing granitic rocks. These are made up of thin bands of magne-
tite, elinopyroxene cand secondary amphibole), and quartz alternating with generally
thicker bands composed almost entirely of quartz, Tn most specunens the magnetite
content is less than 23 per cent. .\ few small lenses lugh i magnetite also oceur
within 2 few of the meta-gabbro outerops. The typieal mineead assembliuges are:

Quartz-eltnopyroxene-magnetite

Quartz-unphlubole-magnetite
Biotite may oceur as an aceessory muneral. One smallouterop of quartz-plagoelase-
mica schist interbanded with mieaceous quartzite and minor skarn was observed,
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The outerop was highly contorted and. to a lesser extent. sheared. A few outerops
of rather massive micicevous quartzite were also seen.

All of the sedimentary rocks are probably xenoliths within the pyrosene-beuaring
granitic rocks and exhibit most of the characteristies of thew host: that s, the high
grade of metamorphism, isoclinal folds, and the effeets of retrograde wetunorphism.

Quartz-plagioclise-garn thiotite - gueiss 2

The quartz-plagioelase-garnet-blotite gneiss 20 has an extremely varied come-
position. Quartz varies from 10 1o 70 per cent. garnet from 10 to 5t per cent, and
plagioelase from 5 to 40 per cent. Outerops of the quartz-pliioclase-garnet-
biotite gneiss 121, hereafter weferred to as the garnet gnewss, aee generally medium
grained. folinted. and rarely banded. The garnet gness 25 1> eommonly interbanded
with the pyroxene-hearmg grantie rocks b oand to a lesser extent with meta-
gabbro 13). Under the mieroscope the reddish garnet s colourless to lurht pink,
anhedral to subhedral, erncked. and contuns numerows melusions of plagioclase,
quartz, and magnetite. Partiad alteration of the wnet to botite may be present
but primary biotite also oecnrs. Quartz oceurs as anhedral strained grains and
generally contains the needle-like melusions eunle?y that are so widespread m the
quartz of the charnockite 8 The plagioelse s poorly to well rwinne:d, has minor
antiperthite, and rarely contuns the needle-bke melusions common o the quarta.
Aceessory minerals are magnetite, sulphudes, hypersthene, anthophyllite, zireon,
and in one specunen, silbinanite

Field oceurrenee and nuneradogy mdieate a0 elose relationship between the
garnet gness -2 and the charnockite - b mto which the wenet gness grades. Some
of the garnet gnewss, eotnposed alinost entirely of garnet and quartz, s probably a
highly metamorphosed sedimentary rock A sundar oen s probable foe the other
varietios of the garnet gness 2

The garnet gness onterops ondy i the sontheastern quarter of the map-arexd.
Outerops extretely reh i quartz are eommon e the Pactredge Ceop Lake area,
whereas those relatively rehom plagioelse oeere else wheee.

A few small areas of sedinentary gness smwibar to the phagoelse-quartz-
biotite gnetss oceur m the Archaean rocks. Thev have the same nuneralogical
charneteristies as the charnochites mnte 0 needies o the quartz, antiperthite,
and perthiter, but the same mmeral compositen as the plagioclse -quartz-biotite
gness. I weneral. these wetunorphosed roeks are quartz-plozeelise-biotite
ENeSSes,

‘,l .’tl-«[ll’llu'u )

The terin meta-mbbro 300 used loosely here 1o detine a0 group of generally
pyroxene-heartne rochs whose composttion approxinates that of a gabbro, rarely
more matie, and whose organ appears to be largely intrusive. [r seems likely that
two ages of Arehaean roeks are meluded witlun this roek-untr.

The older matie rochs are represented by the namerous matie inelusions in the
charnoekite and by the pyrosene-rieh 25 per eenty charnockite whieh appears to
he an ineompletely gramtzed matie rock. The vounger matie rocks, probably
intruded during and or at the elosig stages of Arehaean metamorphusm, are
represented by the numerous folated sl and dyke-like b wlies of meta-gabbro in
the eharnockite. AMso inelnded within this roek-umir are meta-gabbros <3a) which
were amphibolized or granitized possibly during the Hudsonan orogeny and which
are largely contined to the Bryee Bay and Partendge Crop Lake area where the
granodiorite gneiss db) possibly represents metamorphosed Arehaean charnockite (4).

Meta-gabbro s abundantly distrbuted thronghout the Archaean charnockite
but only 1 a few areas does it form bodies large enough to be outlined on the
accolpanying map.




Typically, the meta-gabbro (3) oceurs as a well-folisted to poorly banded
medium-grained rock with a sugary or granular texture. Ferromagnesian minerals,
the bulk of which is elinopyroxene with lesser amounts of hypersthene, make up
about 40 per cent of most specimens. the remainder consisting mainly of plagioclase.
Quartz, biotite, and garnet are common accessory minerals and, in a few outcerops,
are major constituents.  Amphibole may he present both as a secondary or primary
mineral. A few outerops are composed eatirely of ferromagnesian minerals. Amphi-
bole and pyroxene crystals up to two inches across were observed in or adjacent to
pegmatitic stringers cutting the meta-zabhro. The banding or foliation 1s always
concordant with the strike of the local rocks. Locally the rypical meta-gabbro (3)
grades into a pyroxene-rich charnockite which has all the microscopic and mega-
scopic characteristies of the typical charnockite. In the pyroxene-rich charnockite,
clinopyroxene is the dominant and commonly the only pyroxene present.

The amphibolitized meta-gabbro (3a) is generally a medium-grained, slightly
foliated to banded roek which commonly is sheared and contorted. Outcrops are
composed of varyving proportions of granitic material or pegmatite, and mafic
material. At several localities in the Bryee Bay area. the meta-gabbro oceurs as
highly drawn-out indistinet patches or as distinet bands, blocks, or lenses in the
granitic rock.  The granodiorite gneiss (4b) appears to have intruded the amphi-
bolitized meta-gabbro (3a) in some outerops, but elsewhere the amphibolitized
meta-gabbro (3a) appears to intrude the gneiss. Large drag-folds are conunon,
particularly in the amphibolitized meta-gabbro (32) to the east of Bryee Bay where
the small drag-folds on the limb of the larger fold commonly have developed into
small thrust fanlts.  Mineralogieally, the amphibolitized meta-gabbros (3a) are
composed of about equal amounts of secondary pleochroic green amphibole and
anhedral well-twinned plagioclase.  Magnetite, biotite, epidote, and sphene are
common accessory minerals and a few elinopyroxene cores may be present in the
amphibole. Locally, epidote may be a major constituent. A fow small bodies of red
syenite gneiss oceur; the largest of these lies about one mile south of Bryce Bay.
These sycnite gneisses are believed to have been formed by the intrusion of red
microcline-rich pegmatitic material into meta-gabbro, producing a microcline or
microcline-plaginclase amphibolite.

Small mafie inclusions are common in the charnockite () and vary in size,
shape, degree of folintion or barding, and mineral composition.  Mineralogically,
they vary from dioritie to ultramatic, but generally have a ratio of light to dark
minerals of about 1:1. In shape, the inclusions vary from relatively long lensoid to
circular bodies, anid in size from a few inches to several feet, Typically, they are
well-foliated oval shaped badies less than a foot long which are composed largely
of plagioclase, pyroxene, and amphibole. If amphibole is present, it generally is a
secondary mineral. Generally, the folintion is parallel to the long dimension of the
inclusion, both being parallel to the foliation of the host rock. A few examples of
discordant inclusions were observed. These are usually eireular in outline. The
inclusions are commonly medium grained and rarely contain coarse-grained meta-
erysts of amphibole or pyroxene. Locally, inclusions are highly garnctiferous,
whereas their host contains no garnets, and strongly resemble the feldspathic variety
of the quartz-plagivelase warnet-biotite gneiss (2).

In several outerops containing various types of matie inclusions on the shore of
Pikwitonei Lake there is a general relationship hetween the composition of the
nelusion and the alteration rim around it. Little or no alteration is present around
inclusions composed almost entirely of ferromagnesian minerals, probably largely
amphibole: a narrow granitized rim oceurs around those inelusions containing about
30 to 40 per cent light minerals and a slightly wider zone oceurs around inclusions
with a higher percentage of light minerals. [n most cases, the alteration zone rarely
exceeds one inch. Flsewhere, gabbroic inclusions with sharp contacts have been
observed in the charnockite.
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In the same vieinity, several outerops were observed which contain numerous
mafie inclusions averaging about one foot in lenuth. The charnockite is slightly
finer grained adjacent to the long dunension of the inclusions, and has a faint
pegmatitic charaeter around the ends of some of the inelusions where it was probably
protected from the stresses which produced the folintion.

( 'Iulmuckllr (;)

All of the pyroxene-bearing granitie rocks, generally containing hypersthene,
are confined to the castern and southeastern part of the map-arex. Two main types
of pyroxenc-bearing granitie rocks ean be recounized in the field: a brownish grey
variety and a salmon pink varwery containing abundant potash feldspar.

By far the most common pyroxene-bearing aranitic rock. or charnockite, is
fine-grained to medinme-grained well-foliated or rarely massive brownish grey rock
which varies in texture from sugary to granoblastic. Deeply weathered specinens,
which have a sugary texture, conmonly erumble Tike a poorly consolidated sand-
ctone.  The surface of outerops is generally smooth exeept for stmall pies, rarely
more than six inches long, eaused by the weathering out of matie inelusions.
Weathering out of highly altered pyrovenes also gives outerops i prtted appearanee.
The frosh surface is light brown and shghtly mottled due to the dark matie minerals
and smokey grey quartz grains. The most consistent feature 15 the brown or honey-
coloured plagioelase which generadly makes up altmost 50 per cent of the rock.
Metaerysts (phenoerysts?) are rare. Near shear zones the eharnockite has been
converted to rock which is identieal. in hand specioen. to the granodiorite gneiss
(10).  The quartz in the charnoekite oceurs generally as small thin drawn-out
lenticles which commonly give the rock s strone folimtion.  Pyroxenes ean be
identitied in most spectmens. and eceur as o or less equudimensional grains or,
when higher pereentiges are present. as eloanted grins whieh, with the quartz, are
largely responsible for the strong folmnion.

Disrogarding the varving proportions of matie elots, outerops of the above-
deseribed charnockite are extremely varble, with rapud changes mmineral come-
position, texture, amd degree of foliation. The single exeeption s the charnockite
in the vicinity of Pikwitoner Lake - There the ehiztnges are for the most part more
cubtle and the outerops as a whole are smoothly weetthered, moderately well
folinted. and rarely contam wore than five per cent pyrosene or irs alteration
produets.

Loeally abundant, but as a whole muteh fess abundant than the previously
deseribed variety of charnockite, is a fines 1o mednti-grmned, rarely conrse-
grained, mottled salmon-pink charnovkite. [ hand specimen the salmon-pink
charnockite commonly appears almost wentenl o the granodiorite gneiss th).
Generally, a granoblastie, rarely yneous, texture 1= present and the weathered
curface is pitted. The munersl composition of this varety s more consistent than
the previously deseribed variety of charnoekite and the differences in colour are
largely due to the presence of wibstantial amounts of potash feldspar.  Feldspar
~aries in colour from light wrey or batf to salmon-pink.  The quartz is renerally
present as “eves.”” but in more massive vareties it is interstitial, o colour the
quartz varies from clear and colourless to a peculiar blue. The ferromagnesian
minerals are generally secondary after pyroxene. In some outerops, small brownish
pyroxenc cores are rimmed by a greenish alteration produet, generally wmphibole
or biotite. [n most hand speetmens. pyroxene ¢ nild not be identified.

Both varieties of charnockite show the same minerdogieal peculiarities in thin
sections. However, the muin division of the charnockites into those rich in potash
feldspar. and those relatively deticient in potash feldspar was supported by the
study of thin sections. The two varieties appear to be randomly distributed. .\
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visual estimate of the mineral content newde from thin seetion 1= as fotlows:

Tyrear Porasi-rten
low high  avernge low high  average
Plagioclase Caa S0 5 10 M1 30
Quartz. ... 10 ) a0 1a a0 A0
K-Feldspar. tr 15 5 20 A0 30
Hypersthene. I 25 10 tr 1 3

Typical accessory minerals are primary and secondary magnetite and bonte,
asowell as secondary amplubole and prinarey sulphide, apanre, zireon, and
chinopyroxene.

Plagioelase Nnio-w generally ocenrs as anhedeal o, racely subhedeal poorly
twinned grains whieh loeally have o sheho undularory extometion, Near shear zones,
and to o lesser degree elsewhere, the plamioelase may be lughly aleered o epidote;
however, generaliv the plagioclase s analtered. Antiperthite, generally of the string
variety, but also of the rod and pateh tvpess s more eommon in the potashe-rich
specinens. [noa few specimens the feldspars contaan the neasdle and hae-hke inelu-
stons wheh are common m the gquartz <ee below,

The quartz ocenrs as anhedeal wrans contiuning 2 few bubbles and varving
amounts ol o thin nesdle-lihe noneral believed 1o be ranlde. Less common and
abundant are smedl takes of an undenntied mueseeons mimeral. The quartz momost
speeitmens has wmedulatory extinetion,

Most of the potash feldspar w noerochne whiceh oceurs s eleae anhedral unalter-
ed and well-twinned gruns Loeadiv, the twins are shuvdows and appear to show
the effects of stress A few speenmens have elustions of enhre "0 Perthute s
not comtnon.,

Hypersthene cenerally oceurs as small anhedreal grains whieh are eommonly
faintly pleochrore e light ponk, raeely browmshe, and hieht creens Teas raeely fresh
and the alterntion varies from s few serpentine vemnbets to genns cunmed by wreen-
il biotre or amplabole. ad 1o ones entieely altered toomagnetie, biotite, and or
amphtbole. Biotite and neenetite aee be far the most comuon, and apparently
ultinare, alterntion products Conunon withun the hvpersthene are a few small
purplish to brownsh-violer eolonred plates of an anedentdied mineral.

Unhke hypersthene the ehnopyrosene rarely ocetes alone bt asually s
assoctated with subordinate wmount< of hvpersthene The ehnopyrosene aceurs
ax stall anbedeal wrans which commaonly are shiehthy pleochrow i heht geeens and.
though fresh i ~some speennens it s wenerally altered to e creater or lesser degres,
Calette s a0 common alterntion produet Like hvpersthene, the clinopyrosene
loeally contains sall plate-bike melasions of o purplish-colonred mineral.

Most of the bionte s wecondary, b primeary botite was observed in specimens
which are only shehtlv altered. The secondary brotie, psendomorphue after pyros-
cne, 15 eommonly enlonrtess 1o heht green or hght bhrown i eolonr, except when
adjaeent to magnet:te, where it s pleochrowe e hghe tocdark brown, Tike the prinaey
biotite. [na few specunens the biotre has magnetite aml sphiene inelusions or small
rocls of ilimenite,

Yoth pink ‘porash neho and brownishe porasho poory chaenockites Bhave been
observed ina snede onterop Contaers between the two e shaep aned poesdlel to
the foliatiwon  Noontrusive relutionships were recogmized. Cenerally, the mottled
pink variery oceurs as narrow septzon the brownish varety The reverse was never
seen.

The eharnoekite, as indieated by the age of 2000 nultion vears ar Datoe Lake
cLowdon, 19611, whieh i about 30 mides east of the map-are, s probably Arehinean
and, exeept for the sedinentary rocks and therr snessie equivalents foumnd within
the chutenockite, appears to he the oldest rock i the area.
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The eastern half of the map-area. that s all of the area east and southeast of the
presuted fault zone which separates the Arehaean and Proterozote rocks, can be
roughly divided mro three zones whieh from the fault eastward and southeast are
as follows:

L. Granodiorite gness zone  thy, This zone contamns no pyroxene-hearing
granites, bat o few specinens have secondary biotite sinudar to that i hughly
altered charnockites. Most of the amphibolized meta-gabbro as well as wnphu-
bolized matie dykes ocenrin this zone.

2, Pseudo-charncekite zone k). Many of the outerops have the appearance
of granodiornte gness but contan seeondary minerals, generally buorite and magne-
tite. obvionsly psewdomorphue after pyroxene,

S, Charnoekite zone b Most outerops are tvpreal pyroxene-hearing granitie
rocks. I this zone the pyroxene commonly = onty partly altered but fresh and
cotnpletely altered pyrosenes also oceur. Any outerops whieh strongly veserble
the granodioete gness aee near shear zones. The melustons of meta-aabbeo oy
contain wmphibole, whoch s genersfly primary, as well s pyrosene,

[t would appear trom thas theet the destrietion of the pyrosene in the charnockite
is related to the presumed faule zone and that the granodorite gneiss cth) east of
this assumed major ault between the Archaean and Proterozow roeks 15 retro-
gressively metamorphosed charnockite. Howevers st be pomted out that the
granodiorite gness - thy s pracuealy wdentend hthologieally with that of map-unit
10 and that the two ditfer only i ther struetaeal cnvironment.,

White pegmatite is common thronzhoat the Arehaean rochs and red pegmatite,
apparently related to the red bionte aeamite s abandant ondy oo the vietiey of
Brvee Bav and Partridee Crop Lake aven Where whate pegriatae or peamatite
stringers mtende the meta-eabbro S0 amphnbaole maenetite, and botre are come-
monly developed. Laree metaerysts of browmsh o bronze-coloured pyroxene have
also been observed. Though good erossenrnmg relationshups aee rave, the whate
peaatite cotmmonly has o <hghtly rresular and undulating border and s loeally
folintedd whereas alb the red pegmanites observed have strghe reqular parallel
sides. One red peamatite eattimg metzegabbro cave an e of 1770 mullion vears
(Hurles et al., 19390 The faet that ferronsenesian nonerads are relatively abuandant
only m pegratte euttne madie rochs indwentes that only by the extraetion of such
elements as on amnd magnesim frome the host vock eonld awmphibole, pyroxene,
and magnente be formed i the pegmatite,

LOWELR PROTEROZOIC ROCKS
o ral Ntalonient

As previonsiy stated, the time elsstfieation ased here <t one setap by Stock-
well dLowdon, 1961, po Sy who detines the Lower Proterozoe s foflows:

“The Lower Proterozowe ineludes all sedimentary, voleane, and wwneons rochs
deposited or intruded duninge the interval between the Kenoran and Hhadsomian
orogenies, ax well as those prneous eochs that were miteded durving the Hdsoman
The last naned gneois rocks may bie classttied as fate Lower Proterozone.™

Age deternpnations northeast and southwest of the Thompson-Noak map-area
indheate that the metamorphisiof the Assean Lake group 50 and the netamorphae
formation of the sedimentary gneisses 600 N, took pliaee durime the Hudsonman
orogeny. Therefore, the Assean Lake croup 50 oand the sedimentary rocks from
whieh the sedimentary gnesses G0 S0 were forted most have beens deposited
before or dunng the Hadsoman and as sueh are either Arehaean or early Lower
Proterozowe i a7 the Nesean Lake wroup had been deposited durime Aechaean
times, 1t would have been atfected by the Kenoran orogeny folding about on east -
west axts ad an apper metunorphoe funt of the pyerosene geanabite Giens as well
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as the Hudsonizan orogeny folding about 2 northeast axis and an upper metamorphic
limit of the upper amphibolite facies). No geologeal evidence was observed that
would indicate rhat the Assean Lahe group had been subjeeted to two such orogenies
and it seems unlikely that the thin, slightly curved belt of sedimentary rocks which
make up the Assean Lake group 3) m the Thompson-Moak map-urea, survived
two such orogenivs.  Consequently, the Assean Lake group s probably Lower
Proterozoie in age, and as it appears to be older than the granitic intrusive rocks
which are late Lower Proterozoie, the Assean Lake group has been classitied as
carly Luwer Proterozoie.

If the sedimentary gneisses (6, 7). are the metamorphosed equivalents of the
Assean Lake group, they are also early Lower Proterozote. [t 15 possible that part
of, or all of, the sedimentary gnesses are older than the Assean Lake group. How-
ever, the sedimentary gnersses 6, 7), are here considered w be early Lower Pro-
terozoie, although therr relationship to the Assean Lake group (5) 15 not clear.
Simlarly, the amphibolite (5, which mopart at least appears W be intrusive, 18
considered early Lower Proterozowe, althonade the nutie rocks from which they
were derived niay have been pre-Hudsonan,

Masean Lake Group 7)
WQuartzose Sedimentary Rocks, Lunestone, Skarn, [ron-formation)

The Assean Lake group is contined to a discontinuonsly outeropping, probably
double, belt of Lirgely nueaceous and quartzose sedinentary roeks which extend
frotm Ospwagan Lake northeast, moan areuate struetuee, through Thompson and
Mystery Lake passing just northwest of Moak Eakesatotal leagth of twenty miles,
Minor ron-formation and skarn are present.

The best exposures of the Assean Lake wroup - 5) oeeir at Ospwagan Lake and
at Mystery Lake, where an average wudth of approximately one-half mile is appur-
ent. Fxposures wittun the belt, other than those at Mystery and Ospwagan lakes,
are small and few in number. These ocene northeast of Mystery Lake, on the north
bank of the Burntwood River near Thompson, and one snadl outerop of sediment-
ary rock oceurs shout two nules southwest of the Thompson nune site., However,
dinmond drilhng encountered sedimentary rocks in many other plaees along the
nickel belt.

A few outerops of sedimentary roeks lie ontside of the above desenibed Assenn
Lake belt. and are generally ether ron formation or skarn rock with o higher
metamorphic grade than most of the Assean Like geoap.

Associated with the Assean Lake group at and northeast of Mysteey Lake are
nunerous well-foliated matie sills. OF economue nuportanee are the serpentinized
ultramafic rocks whieh appear to be spatidly assoeited with the sedimentary roeks,

The relationship of the Assean Lake group to the other rock units is not well
known, At Ospwaesn Like and mthe viernney of the Thompson mine-stte they are
intended by a0 white, conunenly museovite-bearung pegnatite. A sunilar well-
folinted museovite-bearng, sotwewhat peenetitie granadonte intrwdes the sedi-
mentary tocks (31 at Ospwagan Lake. At Mysteey Lake the sedhmentary rocks
() appear to have u faalt contaet with the pnesses whieh lie o the east. The
serpentinized ultrmmatic rocks are peobably intruded along this fault as they lie
beneath Mystery Lake, between the Assean Lake group and the gneisses. [f the
granodiorite gnetss to the west of Mystery Lake 15 vounger than the Assean Lake
group, it appears to have had only o ninor metamorphie effeet on the sedimentary
rucks,

The Assean Lake group s highly folded. Fxposures on the shores of Mystery
Lake generally have long narrow folds which are up to ten o tifteen feet wide.
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Drag-folds plunge steeply northeast and southwest.  Most of the southwest-
plunging drag-folds oceur at Mystery Lake.

The metamorphic grade of the Assean Lake rocks ranges from the upper green-
schist fucies to the upper amphibolite facies.  Loeally, the lower metaumorphie
grade may be due to shearnng.

In summary, the Assean Lake group is probably older than the granitie, malie,
and ultramatic intrusive rocks and may be the non-granitized equivalent of the
sedimentary gneiss (6, 7).

Most of the sedimentary rocks which make up the Assean Lake group are fine-
grained micaceons quartzite, phyllite, and quartz-mica schists. [ocally, relatively
pure but stll slightly micaceous quartzite oeenrs, particularly at Ospwagan Lake,
where sote analvsed specimens contain 88 to 92 per cent siliea. Graphitic rocks are
rare.

With the exception of some of the thicker beds of quartzite. outerops of the
Assean Lake group are generally thinly bedded and have o poorly to moderately
well-developed eleavage or sehustosity. Miea ean be recognized i most specimens.
Beds are commonly one to two mehes thick, with the quartz-rich beds generally
being slightly thicker than the mea-rich beds. Varve-lke bedding is present at
Mystery Lake.

The quartz content varies from 20 to 70 per cent with 45 per cent quartz being
typical. Biotite and or muscovite generally makes up the rest of the rock. Garnet
is a relatively common aceessory mineral and locally. s o major constituent.
Plagiocluse is common in some of the sedimentary rocks. Loeally, quartz and mieca-
rich sediments of the Assean Lake group are also relatively rich in amphibole, silli-
manite, epidote, sulphides, or magnetite. Typieal mineral assemblages of the
quartz- and miea-rich part of the Assean Lake group appear below:

Ospwagain Lake couterop)
Quartz-biotite-sillitnanite fuseovite-garnet)

Thompson underground)
Biotite-quartz-plutiociase-merocline
Plagioelase-btotite-quartz callimantte)
Quartz-microeline-botite

Burntwood River touterop)
Quartz-biotite-muscovite
Quartz-muscovite

Mystery Lake (outerop)
Quartz-muscovite-biotite plagiocluse-garnet)
Quartz-muscovite
Muscovite-quartz-cpidote
Quartz-muscovite-plagiochuse

Northwest of Mystery Lake touterop)
Quartz-garnet-biotite-amphibole
Quartz-botite-garnet

Northwest of Moak Lake cdinmond drill core)
Quartz-biotite-muscovite-sillimanite
Quartz-biotite-plagioclase-muscovite

The least metamorphosed sedimentary roeks oceur at Mystery Lake where
quartz, muscovite, biotite, and locally, chlorite are common. The metamorphic
grade of the belt of Assean Lake sedimentary rocks (5) appears to merease to the
northeast and southwest of Mystery Lake.  Also the western and northwestern
outerops within the belt appear to be more highly metamorphosed than those which
are to the enst and southeast.

The Assean Lake gronp s eut by small vemlets of gquartz or quactz-feldspar, but
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only the auterops <sonthwest of Mystery [:ahe are known to be mtruded by mus-
covite-bearing queartz-teldspar pegmatives,

Sl shears, generally o few mehes wide ad parallel to the bedding, are com-
mon. Cross faults with displacements of a few nehes oceur partieularly at Mystery
Lake. They commonly are vuhe-handed fudes that strike vither northeast or
northwest.  The sedimentary rieks at Mystery Lake are wtruded by numerous
well-folited matie sils whieh generadly are less than twenty fret wide, X few simitlar
sill-like Bodies oceur at Ospwigan Liake where the hugher grade of metamorphisi
may have destroved alhigneons charaetensties. pr wineine a plagtoclise amphiabolite.

The ealenreous members of the Assean Lake gronp which outerop, are almost
entirely contined 1o the shopes of Ospwagan Fake, .\ few thin beds of caleareous
rock are locally present ar Mystery Lakes and skarn rock also oeenrs underground
at Thotmpson. Calezreotis interseetions were eneountered during divnond drithng
northwest of Monh Lake.  The following deseription s taken entirely from the
caleareous oitterops at Uhsprwaean Lihe

At Ospwazan Lake. the skarn rochs generadly are interhedded with quartaz-
mics sehists and mieeeots quartzires Phey are thindy and well-bedded, rarely
massive rorks, i colour they range from heht green to ik, commonly light green
with irregubar pmk patehes  The domnant nnnerds are heht green clinopyroxense
and poorly twinned pluwoekee - Botite i< common the more unpure vareties.
In the less metznorphosed and purer ealeareous membersederte s prominent and
clsewhere, mave garmets are presett. A few vigs ney be preseat Tvpieal muneral
assernbliuges at Ospwigan Lake are:

Clinopyrovene-biotite-phanochase

Plagtochse-clnopyrosene
A endeite-tremohte muneral assemblage i~ present s deanond dell eore found
porthwest of Mosh Lakeo One spectnen of <harn roek taken underground at the
Thompson oone ix eotuposed Legely o clinopyrozene. botite, and porash teldspar.

The <karn rocks are highly folled amd conrorted. A Ospwaean Lake, though o
northenst ~trtke is shown on the aecompanyving map, the sedimentary meks (3)
northwest of the Like bave tughiv vanable aonnades e thiscarea that the bulk
of the ealearcous rorks oceur

Plagioclse amploholite ocenes within the sedimentary rocks at Ospwagan Lake.
Though they may be the metanorplue cquivalents ol mpure: ealeareots rocks,
they possibiy v represent o more luehly metunorphosed phase of the well-
foliznted matie sills whieh ocenr ar Mystery Lake.

Outerops of iron-formation are e except northeast of Mastery Lake, How-
over, strong magnete anotuznbes indiente that ron-tormation s probably more
plentiful than outerops indieate MEof the exposed Assean: Luke iron-formetion
is magnette-bearme sl sulphules oeenr only as aecessory nunerals,

No outerops of ion-formation were cneointered southwest of Mystery Lake.
However, a0 wernetderons ~aiphube bearng voek, oeadly referred toas “eon-for-
mation.” 15 reported to oeenr andergronnd ar Thompson. Inamond dnll eore
found on the north shore of Owl Lake bas thin bands of maenette alternating with
meh thueker bands of feldspae, quart 2 and hrotee

The st exposires of ron-formation vecir s inelison-like masses well-
folingedd diontie outerops along the ealroad rght-of-way noetheast of Mystery
Lake. The Lirgest exposiee of wot-formation 1= ahout 30 feet by 60 feet. Bands
pele in gquartz and magnette alternate with thicker quartz-bonte bands. A few
small bands Vo to Uneh wide eotposed admost entirely of edinting ervstials of
aetinolite are present A few stadl gossan zones aeeur,

Well-baneded iron-ioematon s present in demond dndl eore found northwest
of Monk Lake. An annsied eherty sraphntie outerop of ron-formation oceurs ot
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the northenst end of Mustery Lake, A fow small exposures of iron-formation oeeur
on the west shore of Mystery Lake,
Sotme typieal minerad assewbliages in fron-formation northeast of and at Mystery
Lake are as follows:
Biotite-magnetite-quartz
Quartz-gruneriteanngnetite
Cuarts amphibole-magnetite
Awphibole garnet-quartz-magnetite
A few outerops of gon-formnton oeedr as inelisions within the sedimentary
gneiss 7Y and granodiorne gieiss 0103, The iron-forpation at Owl Luhe probubly
1 of thes type. Three swadl aiterop = of iron-foristion oeeur just nogth of Nichols
Lake, They are massive to lensoid quartz-magnetite or quartz-tagnetitesanphibole
rock which is commionly garnetferons, Flewbere, a fes spmile exposures of gon-
formation eecur. The tvpica] minernd wscuibloges of the won-formation found as
inelusions within the gneis east of Thompson and Owl Lahe, amd south of the
Burntwood River are a- follows:
Onartz-clinopyrosenc-magnetite-amphibole
Cuartz-magnetite-ehinopyroene
Chinrtz magnetite-garnet
The metamorphie grade of (e iron-formation found as inelusions within the
gneises is higher than hvown Assenn Lake ron-formation,

SEDIMENTARY GNEISSES (1, 1), PLAGIOCLASE AMPHIBOLITE (%)

The term sedimentary gnems is wsed broadly to differentiate all the well-handed
rocks and thow pocks whose eotmposition suzgest that they were originally sedi-
mentary, Onterops which were nappe Las coimentury gneis< invarnhly contain
some injeeted muterial, generally in the fam of fel xpar-quart zaniea prsmatites,
These are eommonty of the red vasiety, bat also inchade grey peanatites, Well
foliated grey granodiorie - 10Y and ravely ved granite (12) abso oceur, The amount
of mjeeted matenal varies widely from owteron to onterop,

A brief examination of the accompanying magp (69-1) reveals that comparatively
more sechinentary gneiss was recoginzed on the shores of Jakes and rivers than
inkimd, and that many bedies of e limentary gneiss extemd only nshort distance
inland. This is due, in part at least, 10 the faet that o Is easier to recognize faint
handing on smonth water-sworn outerors than on ichen-eoversd ones. Abo, the
sedimentary gnciss, like the s limentary rocks, is in general more ensily weathered,
Consequently, there s probably more sedimentary gneiss, as well as more sedi-
mentary rock, in the mapearen than represented on the map-sheet. This faet is
substantiete by the fuet that dinmond drilling has interseeted signifieant foolages
of ~seditnentary gneiss in areas shown as granodiorite gneiss,

Commonty the highly sheared granodiorte gneiss (10 is well banded and closely
pesernblos sedimentary gneiss. 1t 1< thought that wueh of the well-handed seds-
mentary gneiss 171 along the sontheast bank of the Odel Biver may be sheared
granodiorite gneiss (105,

Twos main types of sedimentary gneiss (6 and 7) ocenr. Plagiocinse amphibolite
(RY ocvurs generally in the plagioekse-guartz-biotite gneiss (73 and 1o g lesser degree
in the garnetdferous-plgiocase gaartz-biotite-mieroeline-sillimanite gneiss (6).

Garnetiferons Plagiocluse-Quartz-Riotite-M icrodline-Sillimanite (neiss (6)

The garnetiferons plagioclase-quartz-bintite-micracline-siflimanite gneise (6),
herenfter referred 1o as the sithumanite eneiss, is contined to the northwest corner of
the map-nrea. 1t is a medmmegramed, light o dark grey well-banded rock. The
dark Damd<, generally Tess rhan one ineh i width but ranging from 15 ineh to five
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inches, are composed largely of plagioclise, quartz, hiotite, and garnet.  [n some
outerops. smatl knobs of sillimanite or bluish eleavable grains of cordierite can be
recognized. The garnets are of a distinetive mauve eolour, and are about 1§ inch
in diameter. Larger garnets oceur in stmall efots or bands. The light-coloured
bands. about the same width as the Jark-coloured bands, are composed of pegmatitic
material, actually small pegmatite stringers. These small pegmatite stringers are
composed largely of plagioclise and quartz with minor biotite, garnet, and loeally,
magnetite.  Larger pegmatites, up to ten feet in width, are rare. The larger peg-
matites are generally present as sills, which may have some erosscutting stringers.
Clots of garnet, and to a lesser extent magnetite, oceur in the pegmatites. Up to
60 per eent of the sillimanite gneiss (6) may be pegmatitic material.

An interesting variety of the sillimanite gneiss is the magnetite-bearing sitli-
manite gneiss () whieh onterops in the extreme northwest corner of the map-area,
and extends west and north out of the map-area. This variety s alinost identical
to the tvpical sillimanite gneiss 8) exeept that it contains much less garnet and a
substantial amount of small steel-blue grains of magnetite elongated parallel to the
foliation.  Some outerops contain no garnets,  In addition, the magnetite-rich
sillimanite gneiss (6a) commoniy contains a little amphibole and 13 not as well
banded as the typieal sillimanite gnetss (6).

The following are visual estimates of the mineral content from thin sections
of the sillimanite zneiss (H).

[ow Hizh  Average
Plagoelase 30 b 40
Quartz 10 35 25
Biotite . N 25 13
Microcline tr 30 10
Ciarnet R tr 10 3
Sitlinanite . tr 5 tr

Aceessory minerals are magnetite, spinel, enrdierite, apatite, zircon, and sulphides.

Plagioclase generally oceurs as anhedral, elear, and moderately well-twinned
grains which enmmonly have small rod- cor hair-like inelusions of sillimanite. A
few plagioclase grains cont:un aligned blocks, lenses, or rod-shaped melusions of
potash feldspar. Quartz is elear, anhedral, and rarely contains sillimanite,

The strongly pleochroie, almost colourless to medinm-brown or dark reddish-
brown biotite, commonly has pleochroie haloos and s arely altered.

Clear anhedral nnaltered microcline oceurs in the plagioelase and also as
individual grains. The mieroeline generally has an undulatory or blurred type of
twinning, or it may be entirely untwinned.

The garnet commonly oceurs as colonurless to fintly coloured round anhedral,
rarely subhedral, grains.  Tonelusions of quartz, plagoelase, and magnetite are
present in the garnet.

Many shapes of sillinanite are present in the sillimanite gneiss. Small “seeds,”
rods, needles, and felted masses are eommonly contined to 1 number of wrains of
plagioclaze or eordierite and earely quartz. oo knot composed almost entirely of
stllimmanite, abundant inelusions of magnetite contain a wormy dark green spinel.
The magnetite-spinel assoeiation s common in the sillimanite gness,

Amiphibolite is rather rare in the area underlaun by sitlimanite gnetss 8y, The
amphibalites studied are the pyroxene-bearing tvpes. One specimen contauns small
anhedeal grains of hypersthene.

One of the striking characteristies of the sdlimanite greiss (6) is its uniformity,
With the exceeption of the magnetite-rich sillimanute gneiss (6a), all outerops of the
sillinanite gneiss are almost identical although the ratio of pegmatite to gneiss
varies,
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The sillimanite gneiss is highly folded and contorted. Folding is generally very
tight and complex. Drag-folds may be up tosix feet m leneth and only four inches
wide. The limbs of the larger folds are commonly stronedy ereaulated. resebling,
on a small seale, synehinoria.

The contact between the sillinamite gneiss <6y and the plaioelase-quart z-
biotite gneiss (7) to the southeast is probably due to achange incthe lichology of the
original sedimentary rocks. The sillimamte gneiss (6) was probably produced from
a more armillaceous rock.  Lit-par-lit mtrusions of peamatitie material info the
sllimanite gneiss have resulted mthe e proportions of feldspar, quartz and
biotite as in the plagoclse-quartz-biotite wneiss 71 Some of the core fromudianon:d
drill holes southwest of Thompson contains <hort sections of 2 rock similar to the
sillimanite gneiss.  The sheared pegnmttie museovite granodiorite on the west
shore of Ospwagan Lake strongly resembles the pegmatite i the silinznute gnetss,
Several outerops west of Southwest Bay i Mystery Lake stronuly resemble the
cillimanite gness: however, stlimanmte wis gor observed w thin sections from these
rocks and they have heen ineluded with the plaiockse-quartz-biotite snetss 7).
There is @ strong possibifity that these outerops represent the shightly less meta-
morphosed southeast border of the sillnnanite aneiss and may aetually be meta-
morphosed Assean Lake roeks

Outerops do not oceur in the Hunter Lake area. but the arborne magnetic
information indientes that an east- to northeasttriking band of nagnetite-rich
sillimanite gneiss (g 1< present noreh ot the ke

Pligioclasy Quartz-Beolste Grerss 0y

The plagiockise-quariz-bonte wness generadly s oo mednin-grained light to
dark grey roek which commonly has anbbed appearanee due o differential eroston.
Two types of handimg conmunon to most outerops aee i eourse handing, a foot or
more wide, die to hands of plagoclase. enphbolite, and sills of pegimarre alteenat -
ing with plugoclasequartz-bonte gnesssand cneteb tiner banding, from 1 "{0th
inch to 2 few mehes thiek. due neanly to diferenees i the rato of Tight e dark
minerals. Loeallv, dufereness m the mtio of feldspar to quartz gives ameteb less
distinetly banded appearnnee. Pegmatites vary frony thin steigers less than an
ineh wide to Large dyhes, twenty feet wide, contaming perthute erystals as muteh as
ten inches long,

Thin seetions of the plagioekse-quart z-biotite gness T zeneraily show e poorly
oriented mosaie of plagoelise and quartz with subepaeadlel o parallel fakes of
biotite. [n shenred varietes, the quartz or guaret 2and plagockse eotanonly oceurs
in lenses. Potashefeldspar loeally may make up about 15 per eent of the moek but
generally ocenrs only as ate aeeessory muineral, Vistal estinates of mejor constitu-
ents from thin seetions are as follows:

[ow Hish  Average
Plagioelase. 30 6o EN)
Quartz. . 15 A0 a0
Biotite i 20 1o

Aceessory minerals are apatite, negnetite, and sphenes Several per eent of
epidote or elinozoisite and amphibole are comnwnly present. The latter is loeally
4 major constituent.

Plagioelase generlly oeenrs as anhedreal poorly twinned analtered grams which,
however. loeally may be highlv altered. Inomany thin seetions, the plagioelse
appears to have a slightly undulatory extinetion. Typreally, the quartz i< anhedeal,
clear, and highly struned. The biotite s pleochroie m ight and dark brown, rarely
reddish or greenish brown : pleochrore haloes are common m the botite. Secondary
biotite, after amphibole, 15 present in afew speeunens.

The well-banded plagioclase quart z-botite gneiss 75 i commonly highly folded

19




or erenulated,  Drug-folds are nunerons, purtiealarly in the aren northeast of
Thompson.  Locally, cloeavage may be present and s invapiably peladed to shear
Zones,

Plagioctase Amphibolite (RY

Most of the smphibolite (%) oeeurs 1s bands in the plagioeliso-quartz-hiotite
gneis< 1 T However, it also oveurs i granodiorite gneiss (10), both as bands and
melusions,

Typieal amphibodites (8} are dark grevish-geeen to greenish-hlack with a feldspar
to amplubiele ratio of ghout b They vary mowidth from g few inelies (o tens of
feet, but eommonly are foss than ten feet wade Generally they are raodinme-graine.d,
well-folinted, and rurely handed roehs, Piching and swelling s common, partien-
Barly i the wren thenst of Thompson  Contacts with sedilmontary gneiss or
granodorite gnesa 1) arve sharp, foeadhy ebiloritie, and weathered out in sheared
rovh.

In several outerops, lenses are confined to a single zone and appear to represent
the tinad stage of pinching and swelling, In one outerop, the adjoining dismembered
enuds of an amphitholite lens wre coneave ad conves. The comvex portion had been
Lrreely filled with peamutitic material i i amphibole aud low i quartz - Sinidarly
a cross-tanlted maphibolite b Bl Birge books of biotite developed in o white
pegtuatite whoho was i raded mto the erossfandt, but no biotite was present in the
pegmatite wdjaeent to the soles of the amplubolite, Apparently in these proteeted
areas, the pegmatite incorperated some of the iron and was able to prodiee the
conrsegrained fervomaenestan minoeal< that generally ure rave in pegmatites,

bn hand speetien, the wnphibodites appear to vary only in the ratio of amphibole
to plagiockise, However, some amphibolites contain elinopyroxene, rarely hvpers-
thene, aned others have quartz a< o major constunent. The following estunates
were made visually from thin seetions:

Trerean AvpPnisoLITEs
fow High  Averape

Amphibole. ... 20 NG 15
Plunoelase, ... .. 15 s )
Quartz...., .. . . 25 10
Protite. .. .. e - 20 3

P\“RO.‘( FXE :\ MPHIROLITES
Tow High  Average

Amphibole. 5 it 5
Plagioelase. L. 10 ot R
Chnopyrosene. ... tr a5 20

Aceessory minerals are magnetite, sulphides, zireon, apatite, sphiene, mieroeline,
and garnet, Quartz and hiotite nay be present in the pyrosene -heaving ammphibolite,

The amplubole oceurs as anhedral, ravely subhedeal, unaltered grains with a
strong to moderite pleochroism in greens, greenish hrowns, and browns, No evidenee
was ween which wonld mubieate that the amphibole is secondary after pyroxene.

Generally, the anhedral, well twmned grins of plagioclse wre fresh and une
altered, but some specimens of the non-pyrosene varery comfam highly altered
phigioclse. The plagiochise in the pyrovene-bearing mnphibolite commonly appears
to be either shalithy zoned or has o Chight nndulose extinenon,

Most of the biotite appears to be secondary after amphibole: however, in sotne
specinens of the non-pyrosene amphubohite, the hiotite appears to be primary.
Quartz oreurs as elear, anhedeat grons witho andubitory extinetion, The elinopy-
rosene i< colourfess ta very pale green, and eotamonly is dightly altered to amphibole
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and eateite, Microeline is generally poorly and finely twinned aid stightly peethitie.
Ciarnet commonty oeeurs as faint pink, fractured grains with inelusions of plaggio-
ehse, quart 2, wmphibole, and mugnetite,

Pyrovene-bearng amphybodites aree present in most parts of the map-aren under-
Iain by Proterozowe roeks, However, the majority of them oceur either in the
garnetferons pligrockeeagiia t2-blotteanierochne-sthnmuute gness (6) or in the
arven eaxt of Niehels Lake, sconthoof the grey granodiorste (81 s and west of the
rest biotite geamite <120, Moot of the amphihohte bands appear to be sietiunorphosed
matie sils, but some or 2l of then conbd be highly metamorphosed impure enlearcous
beds. Nome of the larger nsses may be wmetmnorphosed sufie voleame roeks,

PROTEROZOIO INTRUSIVE ROCKS
Coeneral Stalement

A witde mnge of intrusive toeks, ranging in eomposition from granite fo perido-
tite, oeeurs it the Thongpson-Moak map area. Much of the gramtie roek s mixed
granitized sedimontary goeiss and grmies [t sees bkely that the mtrusive portion
of these granitie rovkhs were mteaded during the Hudsoniu orogeny, which was
responsibie for formedion of the gneissie helt. The sedimentiey rocks that were
metamorphosed, granitized and incorporated i these mned gnesses nay be Lower
Proterozow or late Arehaean Geologreal evidenee ado indientes that mueh, per-
haps all, of the granodionte gness Ch) just east of the wssumed major Bt be-
tween the Proterosoe roehs and the Archuean rochs may he metamorphosed chae-
nochite « 1, The mam mass of granadworite gneiss 103 considered here asdate Lower
Proterozoie aleo includes some carls Lower Proterozoic and Archaean rocks thay
were metimorphosed during the Hudsonar ovogeny, The folated grey granndiorite
(1) body Just sonthenst of Thompson appears to be pekited to the granodiorne
gheiss (103, bhut is perhaps slichtly vouneser

At Mystery Lake the folinted matie wifls which oceur in the Aswsean Lake group
may hive been mtngded before the Hudsonian orogeny, as the Assean Lake group
is considered 1o be vy Lower Procerozore, However, simdar sarrow sitls ocenr i
the gners northeast of Mastery Lihe and appear to have intruded the gneiss during
the final stage of it fornation, indueating o biter Lower Proterozoie age,

The distribution of the sorpentinized ultramatic rocks along the axis of the
gravity low which outlines the gnewsie belt suggests that they were intraded during
the Hudsonian orogeny.  The serpentinite underground ot Thompson is cat by
pegmnatite. Plewhere in the gneissie belt the serpentinites intrde goers, are ent
by pegmatite, and possibly oceur as inclisons in the grey granadiorite <11),

Geologient ey glence, whieh will be dhaeussed later, sugeests that the forees which
were responsible for the megor funlis i the mapearen were alss responsible for the
tension:d direetion now vecupiod by the Cuthbert Lake dyhe swaran (83) as well as
northwest-striking dinhose dyhes,

The red biotite granite 112) ewts most of the other rock-unirs in the map-area.
A redd pegmatite, believed to be related to the red biotite granite (1230 reporte 1to
be 1770 million yeurs old (Hurley et al., 1959).

The northwest-striking dinbase dykes ent all of the roek-units including the red
biotite granite (123 and may setually be vounger than late Lower Proteraziie.

Mueh of the following deseriptions of | and eonclusions regarding. the mafic and
ultramatie roeks 15 0 comdensation from the work of 1. A MebDonald (196, To
this has been added new nugerind colleeted daring the tnwo years sinee MeDaonald’s
stinly was completed.

Serpentinized Peridotite ()

Oy 1 few small exposures of serpentinized peridotite were seen in the Thompson-
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The best expostres are on the southwest shore of Mystery Lake.

Moak map-area.
A few stmall expostires of serpentinized perrdotite, less than 25 feet long, are present
on the banks of the Burntwood River and Buckingham Lake. Serpentinized pert-
dotite or serpentinite is also present nndereground in the Moak Lake and Thompson
nickel deposits, but is not exposed ar the surtace, Dizunond drilling along the
northeasterly-striking beft of rocks has outlined other perudotite bodies which do

not outerop. The zone of serpentinized peridotite outlines the Manitoba nickel belt,
Unlike the peridorite of the Cuthbert Lake swarm ), these ultramatic roeks
are highly sheared and serpentinized. Locally. pseudomaorphs of secondary minerals
may be present. but wenerally the ultramatie rocks are composed wholly of ser-
pentinite that is strongly orientate due to shearing.
The serpentinite has been intruded a5 long sinuous stll-lke bodies, in many
places adjaeent to or near the vontact between sedimentary rocks 05) and gneiss.

Moak Lake Serpeatnite

The Monk Lake serpentinite does not outerop, but Ties about 3,000 feet north
of Mouk Lake along the northeast extension of the zedimentary rocks outeropping
at Mystery Lake.

The serpentinite oceurs as an elongated more or lexs coneordant hody within
the sedimentary roehs [t pinchesand swells, has a0 maximum width of about H00
feet, and 2 probable fengrh of about one e,

Three deill seetions of samples of the serpentinite were supplied by The Inter-
national Nickel Company of Cinzula Luited for the use of XL MeDonald (1960).
These three seetions represent the serpentingte body from hanging-wall to foot-wall
(MeDonald, 19600,

The dominant muneral i the serpentinite s huhit w medim green serpentine.
Carbonate vemlets are common and heranite stains aee present along shewr surfaees,
and ay small teeks throughout the core Small vemlets of serpentine, loeally
chrvsotile, ocenr, Sulphudes are present s disserunztons and along sealdl shears.

No prinaey mutierals were seenan thin seet tons of the serpentnite. However,
distinet psendomorphs of antigorie and serpophite after olivine, and serpentine
after pyroxens were recontzed in un=henred speettnens. The pyroxene and olivine
psetdomorphs were reeoginized by diferenees in distribution of secondary magnetite
(MeDonald, 196, The rock was probably fargely cotmposed originally of olivine
crystals. The sheared portions are cotposed of strongdy orentated antgortte,
disserninated earbonate, ehlorte, and earely. netinoelite,

Pyrrhotite and or pentlandie are the only sulphude minerals seen s separate
grains within and alomg the borders of olivine psendomorphs, T abso assoctated
with tagnentte, and i this case, the two metallie tunerals form one gram with an
ieregeular contaet between then Tts posstble that the pyerbotite has formed from
the slteration of magnetite. However, most et the muggnenite s i secandary produet
pesulting frotn serpentinzation,

A chemienl anatvsis of the Mok Lake serpentinite was made from w composite
sample of deill hole nmber 12003 hoetween footages of 320 uud 670 feet inelusive
(See table 21, Speetmens through thisinterval were relatively weakly sheared. Care
was tahet to eluniate veiniets of seeondary material,

Mystery Take Serpentunte

Sulphide-hearing ultramatic rock outerops on the southwest shore of Mystery
Lake.  [tas ddark wrev, hrownsh weathennge, medimeerned, nussive, laegely
serpentinized perulotite whieh generadly has o purted weathered surfuee, Marked
changes in gron size were not observed but, loealiv, parts are shehtly enarser




grained or more pitted than others. The dominant joint direetion is east with dips
steeply to the north. Minor fraetires ire cotunon as e sradl veinlets cotposed of
carbonate, with minor amounts of sulphide, magnetite. and serpentine. Much of
the vuterop contains sulphudes. Pyrehotite and pentlandite were the only sulphide
minerals reeogmzed and they conouly outline the ferromagnestan minersls. An
old pit 15 present i the serpentinite; af the time of this mvestgation, 1f was tilled
with water.

The rock consists largely of serpentine, pseadomorphie witer olvine, clino-
pyroxene, and orthopyroxene Rounded grains of olivine ol nannant grains of
pyroxene are present. Magnete and sulphides make ap the rawander of the rock
and oecupy the interstices between olivine erystals. Pyrrhotite, pentlandite, pyrite,
chaleopynte, and sphalerite were rec wenized 1 polished seetions by Gall (195 1),

Serpentinite onterops on an island eastof the nickel showing, [t is atine-grained,
durk green to blaek rock which weathers brown. L] hematite stains oveur along
frnetures. The rock at the south end of the asland appears to be ess mattie and
contains feldspar.

Drill eore found on the shore of Mystery Lithe cotmmonly contatns lengths of
highiy sheared serpentine, Some of the serpentinite contains open fraetures and
is highly leached.

Folinted Umiphebolutized Matic Rocks

Numerous foliated amphibolitized watie bands oceur within the sedimeutary
rovks 1ot at Mystery Lake, and thewr extension northeast of Mystery Lake, A
fow bands of sitnilar roek ocenr e the sedimnentary rocks 05) at Ospwagan Latke.
None of these are shown on the geeotnpanyving map

The matic rocks at Mystery Lake vary from ~hghtly folieted, medine-greained,
dark green diorite and gabbrowe rocks to ihly sehustose rocks They vary
widdth from 2 few feet to 100 feet. AL exposed contaets are sharp and conanonly
slightly sheared .\ light green pleochrowe muplibole, probablyv actinelie, makes up
about 65 per cent of @ typreal speemmen. The amphibole has the typieal tibrous
patehy appeatance of seeondary atuphubole. No pyvrosenes were seenn i thin seetions
by the writer, but Gl (1951 reports the presenee o remuant grains of clinopyrox-
efe in speeimens taken from these matie rocks. Plugockise ocenrs s reerystiallized
anhedral, finegenned. generally untwmaed wruns with a composition hetween
ealeie oligoelase and andesime. Tt generally meakes ap about 55 per cent of the rock.
Magnenite, sphene, and sulphudes are common aceessory nunerals. Loeallv, bonite
and chlorite, seeondary after amplubole, may be present. Quartz s not conunon,
but it does oceur, partieuleely i sheared sills,

A few of the matic bands i the sedimentary gneiss 7o the enst side of Mystery
Lake have textures sl to the matie rock= m the sedimentary rocks Srand appeir
to be shghtly diferent than the tepreal wmplabohte bands > wiitele are eotmenon to
the sedimentary gneiss,

Both Dawson 1952 and Gill (1931 reparted the presenes of matic voleanie
rocks intethamded with the sedimentary rocks 1 ar Mystery Lake. Blowever s
possible that these matie rocks are sheared sills. Hand specunens fron hnown shear-
ed matie sdls are adentiead with the green sehistose roeks fornerly mapped as
voleante roeks.  Thin seetions of both types are also essentially wlenneal. Small,
poorly formed struetures, stuggestive of pitlows, are present onasmadl portion of the
outerop which makes up the long pomnt west of the uekel showing at Mysteey Like
bt these are vers siodar to snadl weathered-ont elhiptieal fractures that acenr in
the metie stll~. In addition, the bushly sheared roek on the western <ude of the pont
quickly grades, moone small seenionnto rather conrse-grned rock wlentieal to
known matic s, The writer eannot offer any siggestion for the almond-<haped
amygdalowd-like struetures whieh occnrin the same outerop.
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Crrnodiorte €ine ss drned e s~ Coonod ot Ien)

A larze part of the map-area s underlan by unessie geanitie rochs whose butk
eomposttion 1= that of o eranedionte. but whieh foeally varnes from o sranite to
quartz diorite. b outerops mebuded withun this roch-unit are oliared and many
are poorly and discontinuously banded. The banding = conmonhs aecentuated by
sills of pegmaiite md, to o miteh lesser extent, by inelusions amd eeely by bands of

amphibelite. Outerops are venerally meditnewrsmed aned wees meeolour bt loeadly
may be tnged shently pink or eranae Tnelinded wirhan thes =i are many
stall outerops or inelusons of sedimentary 2neiss aned arens utnlerkon by oot
mate misture of wrmodiorite sneiss and weaatized pheses af sedimentary aneis: .
. 7).

Mineradogieallv, the granodiorite gneiss 1 ean be elassttien] s erther o hich-
or low-potash varwety. There appewrs to be no sy siematie distrthuion to these two '
varicties and the low-potash vareny s by fae the most abmnedant. The following
table presents visual estunetes of the nunerads i ilon sections:

Low-Porvsie Ve n Hon-Porvsie Vaen
Low theh  Mvernee faow thele Nvernae

Plasiochise : ) S0 o 35 B0
Quartz. 1h N 20 i B
Microelhne r 1o e 5 S 00
Biotite 2 | 12 HE 15 S

An uneomtron fvpe of the fow-potash varery s fah i amphubobe and Tow i
Biotite, but wirh appronanaiely eqaznd atenns s of plagincise and vt 20 Nevessary
minersds o the geanodiorite sneiss W e magne e apatite, ~ahwene, areon.
sulphides, and loeally, warne Tl taerands o the aunpinbolerieh tepe appeat to
huve the same charmeteristes i hamd speanmen aned thun seetion as the ones rich
in hiotite,

The plastoclase s generally hght arey, Cetlowrsbeor brownesto i band speenuen
but 1= unhhe the tvpresl honey-eolonred plagiockse e the clarnockite b The
plagioelise veeurs s anhedrad pooriy twinned wrams wiieh, though they may ~how
minor alternion to toeeened white nouescnd tos lesserestend eptdote or ealete,
are parely extensively altered s Tapread spreetnens have o tew hent twan bunedbae
and the weains appenr too e shahitly zoned. o bave oo nndularory extimetion,
probably the fatter Plugockise ocenes as angensin “heared aneiss. Annperthate s
rare.

Typienlly. the gquartz bas wcieht siohy wres eeiern hened ~peenmen. o thin
seetion the queertz appears as el anbiedeal eloeare aeins with an amdalatory
extinetion. T sheared onterop s the quartz commonly neenrs m ~sndd ribbons ar
Letim-like treses. I most anterops the quuart 2 aeceniates the Tolution eatsed by
brotite,

Grenerndlv, the nuerocline s shebily pink e eranae o fonred  hend speennens .
but wrey meroeline wis adsoobserved, I thin seetwon the mueroelme appears to be
poorly twinned or untwmned, anzlered . anhedead, and merstins b Copnonly the
twinnine 1= vigue and enves zemns an nndubdory tope o extinetion Argens of .

nneroehine nre more cotnmon than aneens of mreroperthite

The bintite ocenrs s fine-grmed inel dovade D lades o e sl thin fenses.
It is ~trongly pleockrowe i heht and dark brown aned ety s redidisb or wreenish
eolonred, Pleoehirone badoes are not nneotnon and loeatl the broiite may e partly
altered to ehlorte, magnenite, and ~phaone

Arnphubole loeally = prorunent i roeks low potash febispar. T oeenrs as
anall snhedpzed to subledend wrins whiehare pleacirone snereens, mreebs brownish
wreens. Loeally the sanphtbob s seenmdary munerad,

Garnet generdly ocenrs as stall distiner pundaste or redibesh coliired urans
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which are colourless in thin ~cetion. Thev are relatively common in the gneisses on
the banks of the Burntwood Liver between the outlet of Mystery Lake and the
Large bay in Apussigamast Lihe

Though this rock unit 1) appears 1o be laegely of lgneous ocigin, substantial
amounts of eamtized s limentary rocks ave present. ML aradations beiween sedi-
mentary gnetss 7)) and grnnediorie sneiss 100 have been observed and commonly
the elassitication of an outerop = arbiteary and depends on the size and the condi-
tiont of the exposed surfaee.

Long bands of amphitbolite -S) are loeally preseat i the sranodiorite gneiss (103,
The amphibolite bands appewr to be dentical 1o those e the sedimentary gnetss
(7). Tna few outerops, these bands are 100 feet long and less than a foot wide, Simall
inelusions are common in the grnodiorite gness 1) and vy i eotposition from
aqguarez drorite to o meta-hornblendite.

(i i Corotraontior e e

Only one Large body of racher massive to shahitlye oliated grev geanodiorite (LD
is ontlined on the aceompanying nap. [0 s 0 northestrking mass about tive miles
long wirh aomeaaamnm widehcof T miles, situated approsimately four nules south-
east of Thompson. Tvpieal otterops are siooth, relaively mossive, and light grey
in colonr. [t s ceneradly composed of about 80 per cent sadie plagioelase and 30
per eent qiartze with about o pal sunounrs of nueroeline and botite making ap the
rest of the rock. Biotseceeursas seattered ke whieh ol with the quartz, sive
the rock a faint tobanion. Loeal pegmatate phose s are preseat, gencerally e paradlel
to the folanon, and have e boonal boamedares with the grev wranodorie.
Loeally, afew phetioeryats of feldlpars rarelv eseeedimg TV aneles e erossesection,
are present. Red peamatire dvhess sllsaned sirmsers ent the arev eranodiorie. A
few steall well-handed ielusions of aneiss have been seenn the weey geanodiorite,
Charaeteristteadlv, the erev geanodionte s low i botite, genesadly less than five
per cent.and unbihe the arnnodiorite eness T earels contuns inelnsons,

The age of the grev eranodionte hody s not eertun, However it appears to he
vounger than the cranodortte sness Phaned the plaioclisesquart 2-bnotite gness
(o I seems Bhely thae the grev ammodionre <o pare phase of the geanodlioriee
gneiss 1O that aso the aranodioriie aness s probably the gnessie ol anpare
equivalent of the wrey weanodiorie 11

Outerops of wrey eranodiorde oceir on e east shore of Southwest Bay
Mystery Lahe, benearh the hridee aeross the Burniwood Biver ar Thotmpson, and
weat of the southwest end or Mystery Fake Thonahe these outerops e low
biotite and free from melusions, they have aomueh logher content of potash feldspar
than normal, “They iy represent o part of o body <aoalar 1o that <ontheast of
Thompson and as sueh are responstble for the separanon of the scdimentary roeks
at Mystery Lake by intrusion,

o Biot:te tvanite and Pogmate 12}

'l'hp l’l"l oot ter srnlte 2 forms ot \\l‘l[‘_’!"\]l.'l'll'll [IIHRRN :llubll[ l'lq'\'l-u lllll('.\'
fone with o mastinam width ot aboat four nudess wihneh ouierops m the south-central
part of the map-area I ocenpies the noethenst ened ol o granite harhohth which
extends for almost thuety modes to the southwest and < exposed adong maeh of the
northern and western <hores of Wanierme Lake Afthough rhe aceompanying map
and table of formatins Iists the ped Botite weamite as obder than the Cuthberr
Lihe dvhe~ it may o et be vonnuer,

Specitnens of the ped Biotite weamte: 120 are weneradlv mediine geaned. tolinted,
ad panhish red to red-brawn e eolone. Oaterops ot porphyrite geanite are com-
mon; the phenoceysts of mieroeline are weneradly twiee as Large as the matos
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minerals. Locally. the red biotite granite 112) is fine- or course-grained. Massive
outerops are more cotmon in the central part of the platon, and strongly folinted
phases occur along its margins.

Red to pink microcline is the dominant minerat and oeeurs s anhedral. clear,
well-twinned, and unaltered perthitie grains. Locally. it contains a few inelustons,
generally of plagioclase. Commonly the edges of the microeline grains are slightly
reerystallized and one specimen contaned minor microbreeet.

Plagioclase is grey to white in hand speeimen, but appears dusky and brownish
in thin seetion. It generally oceurs as anhedral, poorly twinned grains which are
commonly slightly altered to tine-gruned white mea and ealeite. Reervstallized
edges, inclusions of microcline, and wortmy intergrowths with quartz also oceur. In
a few specimens. bent twin lamellae are present. Several specinens of biotite granite
located outside of the main mass have clear rims of an unidentitied feldspar around
cloudy. purtly altered plagiociase. These rims are cotmmonly best developed adja-
cent to microeline.

The quartz is clear to grey in hand specunens and appears i thin sections as
clear anhedral grains with an undulatory extinetion. In sheared specinens, the
quartz appears to “tlow” around eves of feldspar.

Biotite oceurs as finely divided takes which are generally alimost entively altered
to chlorite, magnetite, and sphene.  Unaltered grains are strongly pleochroe in
light to dark brown. Accessory nunerals are apatite, zreon, and raeely, primary
magnetite. The following is o visual estunate, made from thin <ections, of the major
minerals which oceur in the red blotite gramte 12

Low tHugh  Averae
Microeline. 20 290 |
Plaioelase Ansg-2n 20 S0 2
Quartz. .20 SuU 20
Biotite. .. . . tr 5

Inelusions are common along the margins of the red botre granite (12) and
rare in the central parts. The most common and Lugest melusions are of grano-
diorite gneiss 1) whose foliaton s generally parallel to the folintion of the ved
granite. Sharp eontaets are present but there 15 wenerally a narrow reaction zone
between the meluson and the red biotite grante c12). Reaction zones up to evighteen
inches wide have been observed but mueis narrower ones are more cominon, Local-
ly. inelusions make up more than one-hall of an outerop. Matie nelusions are
generally small and i neny eases are distetbuted i o manner whieh suggrests that
they represent the remnants of broken and mvaded dykes. Some inelusions, hoth
granitic and matfie, loeated near the margims of the red botte granite are sheared
and folded.  Some of the granite dykes are also folded idieatng that movement
along the fault mto which this red biotite granite was probably intrewded dud not
couse until after the intruswon of the grunte. Ths is also sagaested by the north-
enst-striking shears common to both sides of the granite. The red biotite grante is
thought to have been ntrded mto the southern extension of amajor fault which
is discussed in Chapter TIL Jomts i the ved biotite gramte venerally have a steep
dip and strike northeast or northwest.

Sl stocks, dvkes, sills, and strngers of red hiotite geanite 2) intrude most
rock types exeept the northeast-stoking dinbuse dykes.

Pegmatite is widely distributed thronghout the map-areas Tts of two main
types, red and white, which loeally appear to geade wto one another. This suggests
that the white and red pegmante have a common origin, - However, the white
pegmatite appears to be older than the red peginatite as crosseutting relationships
were observed in places.

Though the red pegmatite cuts the ved geanite (02), 0t may have been derived
from it. Typieally, the red pegmatite oceurs as sills, thoughe small stringers and
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dykes are relatively common: it is composed chiefly of red potash feldspar, com-
monly a perthite, with lesser amounts of quartz and plagioelase. The latter, along
with biotite, is commonly present only as an aceessory mineral. Books of biotite,
up to three inches across are present locally, as are stall amounts of graphically
intergrown feldspar and quartz. Zoned pegmatites, consisting of & quartz core and
a feldspar border are rare. In the larger dykes. up to ten feet wide, feldspar erystuls
approsimately six to ten inches long are relatively common.

Where dykes or sills of red pegmatite are found in matic gneisses they commonly
are richer in biotite than 1= normal and in some eases contain amphibole and
magnetite,

Peridotite, Olivine Gabbro, (fabbro (1.3)
(Cuthbert Lake Dykes)

The Cuthbert Lake dyke swarm refers to the series of ultramatic dykes trending
northeast through Cuthbert Lake and ineludes numerous northeast-striking gabbro
dvkes assoeiated with the maun zone of ultramatic intrusions. Both the ultramafic
{peridotite) and mafie rzabbro) dykes of the Cuthbert Lake swarm differ from other
ultramatic and matie dykes in the area in that they are almost completely unaltered.
Dykes sumikar to those at Cuthbert Lake are abundant at Pikwitonei Lake and are
included in the same map-unit.

The most prominent feature of the dyke swart is the large northeast-striking
peridotite mapped by Dawson (1952) which extends from Cuthbert Lake to Begg
Lake. Detailed mapping by MeDonald (1960) showed that this is not a econtinuous
dyke, but rather represents severnl dyke segments arranged “en echelon,” each
sement having @ more northerly strike than the general trend of the break which
the pendotite oceupies. The masunum exposed width of the birgest segment is less
than 200 feet. Gradations from atrue altramatie roek to o matie gabbro were seen
in individual onterops. Also, vanatons from the margins of outerops to mnterior
portions are present and although i no way regular, indieate progressive differen-
lintion of the rock. Simlar large dykes ocear at Pikwitoner Lake.

Outerops of peridotite have wdark brown to black, tinely pitted, weathered
surfiee and the roek is extremely tough and hard to break. Exposures are eotmmonly
fow. stoothly rounded, and elongated parallel to their strike. Speetmens generally
appear to be tine graned at tirst sucht, but actually are medinm to course grained.

The ondy consistent struetural feature of the peridotite dykes is the presence of
juints. At least one set of joints s present i each otterop and up to four sets may
be present. The most common jomts are steeply dipping and wre ewther parallel to
or perpendicular to the strike of the dyke.

Maujor minerals in the peridotite are olivine, hvpersthene, augite, and diopside.
Minor amounts of primary amphibole, plugoclse, magnetite, spinel, and sulphide
are present.  An mereased plagoelase content and weorresponding deerease in
ferromagnesian minerals characterizes the olivine gabbro, Although the peridotite
is relatively fresh, alteration oceurs m varying degrees: olivine to serpophite,
antigorite, and magnente: hypeesthene toantugorte and magnetite, or amphibole and
magnetite: and augite and diopstde to amplabole. The nuneral content of the ultra-
misfie roeks varies as follows:

Ohvine.... R T ({11
Hypersthene | Y Y]
Clinopyroxene 15 T
Plagioclase. . D 1D
tHlornblende. . . . iy -

MeDonald distingttished two ages of olivine and hypersthene. He also reports
that though the composition of the plugoclise ranges from Ang o Anzz, it is
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generally very constant, raning from A 2o Anze. Sulphides are sare inouterops
and thin sections.

The matic dykes vary from less than one toot to 200 feet wide, hur generaily are
less than 20 feet wide, Typieally, spectmens are mediam grained and the minerads
equinngular: diabasic and porphyrite textares are eommon, Suterops are dark
green to greenish blaek in colonr, and generadly only pligiockise andigreen pyroxene
ean be reeognized i haned specimens, Chilled margins are relatively common: the
margins of porphyritic dvhes generatly contan smaller phenoerysts of pyroxene
than those in the centre of the dyvkes

The dykes are intruded “en echelon”™  Tn several outerops. dykes were seen
which terminated abruptly against gneis<, with @ sl unsheared feeder, paradled
to the gneissosity, linkig e to another abrapily teenmnated dyvke of similar size.
Feeders up to 20 feet long were seen. This “enecheln™ pattern ot the dykes makes
the tracing of individial dykes extremeiy ditfiealt beeanse, thongh several outerops
may be of the sune dyke, the stratcht ine between them does not necessarily mark
the teaee of 1t

The minerals in the meatie dvkes are essentially the ssone as those in the alira-
matic dykes. The most charaeteristie ditferenee between the matie ad ulrramatic
dykes = in the proportions of the constituent munerals and the resulting change in
texture. Mafie dykes contzun an average of B3 per cent plusoekise, bui 50 per cent
plagioclase s not rare. Plagioelase wenerally ovenrs as wedividial, eomeonly Tath-
shaped, zoned, dusty grans with acomposition between sodie bytoware and ealete
abradortte. The nunor plagoehse i the pecidonire s anzoned d less dusty than
that in the matie dykes.

Olivine and hypersthene are generadlv rare i the matie dykes but i some
speeitiens forn as mueh as 15 per cent of the rocks When present. they are eahedral
and always show partial to complete alteration to amptuhole or serpentine.

Clinopyroxene is present il of the matie dvRes. Some outerops are charaeter-
izen by numerons elinopyrosene phenoerysts up to hedf aonneh fong, Phese euhedral
to subhedrnl phenoerysts are in <ome enses pretly o compleiely alteee By aralitie
amphibole.  Chnopyrosene was either the tiest o seeand ouneral o ervstalhize,
alternating with plagockese i this respeet.

Primary nunerals found onlv i the matie dyhes e gnartzs whielo may form up
to 10 per cent of the rock, and secessory mnoints of bonte, apatite, and either
tlimentte or trantferous magnette,

Atnphibole is present both as o provaey and seeondury mimersd The primary
anphibole has s detinete brownsh tinee Seeanlary amplobole s present wenerally
as urahite associated with clinopyrosene, bt also as o, tine-araned roos areoumd
psetudomorphis of urabite,

MeDonald CE605 states that G s more eomuon i the tatie dvhes than
in the ultpnoatie dykes This = idieated by the pareplish ringe common 1o the
elinopyrosene e soine spectnens, seeondary sphete associted with the aiteration
of primary 1o seecndary amphuboles and the dinenre or ttamferons magnetite,
cotntnonly with letteonene: these featires are not present e the perndotte

Sulphides were seen i onterops and mtun seetions Pyrites pyechotite. and
chaleopyrte were dentitied. At seversd loeations. sudphule bearmg dyhestee been
trenched. None of these showings appene 1o be o ceatonmue sezndiennen

Distenetions betweon the Mool Lol o0 and Cuthdn ot Lok 10 I'J'/";nnvr.![.' INTRA

Athongh both the Moak Lake 9 and Cathbert Lake 130 vocks are altramatie,
there is o marked ditferenee m the oeanal eotiposition of these two roeks In
unsheared speennens of the Moak Lake serpentinte. MeDonald - B8O was able to
distinginsh the ortanal nounerad eontens by the onthines of the pseadomorphs, and
showed that the ormanat rock wis eotposed Lirgely af ohvine with nunor pyrosene
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and oxides. The Cuthbert Lake pertdotite has oo mueh more varied mineral content;
cotnmonly pyvroxene is the dominant nuneeal. The peridotite geades loeally inro
matie gabbro, A strong orientation is vistble meothe olivine psewdomorphs in the
Mok Lake serpentute and though an oventation s present in the Cuthbert Lake
peridotite, it is mueh less proveinent. The minerals inthe Cnthibert Lake peridotite
are fresh or only stichtly altered, whereas the Moak Lake serpentinite is cotnposed
wholly of secondary minerals.

The CaO and ALO; content~ Table 20 of the Mok Lake serpentinite are much
lower than the eorresponiding values for the Cathbert Lake perdotite. Tnaddition,
the MucbFe ratio for the Mook Lake serpentunte = much higher than that of the
most ultrnatie roek avadable from the Cuthbert Lake dvke swarem.

The Moak Lake serpentinite oeeurs along aomajor staaetiead break and is highly
sheared, especially along the hogders. However, the Cathibert Lake peridotite and
its assoetated dyvhe swarm bave @ogenerad distrbation over abeege aren, aned <hows
no evidenee of major shearme. noaddion, the Moah Lake serpennimite has no
Lrrge volume of assoemted netie rocks evenor the foliated and aonphibohQzed matie
sills at .\[_\'.\lvr_\' Lithe e constdered to be relared toar,

Al of the above faets, compared with the erteree established by Hess 1935 for
distinguishing between " Mpme-tvpe” and Bushveld-tvepe” alivamatie roeks, led
MeDonald 19601 to the conclusion thar the Mazh Lake serpentinite 1= of the
“Alpine-type’ and the Cuthbert Lake persiotiie 1s of the " Bushveld-rype.™
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Diabase Diykes

About twenty northwest-striking dinbuse dykes. which are not represented
on the accompanying map (60-1. were found in the area west of the red biotite
granite (12), at Bryee Bay, MeKillop Lake and northwest and north of the Burnt-
wood River. Locally on the banks of Natawahunan, Pikwitoned and Cuthbert lakes
thin fine-grained. slightly porphyritie trap dykes were found crosseutting typieal
dykes of the Cuthbert Lake dyke swarm. These trap dykes are similar to the northe-
west-striking diabase dykes found in the western half of the map-area. and thouh
mineralogieally they are almost identieal to the ¢ ‘uthbert Lake dykes they generully
have a slightly higher magnetite content.

Most of the diabase dvkes were seen at Mystery Lake: however single dykes
were found at Moak Lake and on the bank of the Grass River near the red biotite
granite (Figure D, Generally these rocks are tine-grained dark green and dense
with 2 texture that varies from that of adiabasic gabbro o one typieal of very
fine-grained trap rocks in which a few small phenoeeysts oceur. Althoush the dykes
range in width from six inches to 100 feet. few excerd five feot. The strike of the
dykes varies from NSO°W to N30°W and all meastred dips are steeply to the south-
west. Fine-grained margins are present i some of the dykes. Though the fine-
grained margin on the largest dyke was only six inches wide the greain size inereased
for six feot towards the centre of the dyke before it beeame constant. Many of these
dykes are magnetic,

The strike of the dvkes is approximately parallel to the northwest trend of two
marked airborne magnetic anomalies situated northwest of Mystery and Moak
lakes. At Mystery and Moak iakes the dinbase dvkes ocear within the aren outline:d
by these magnetic anonudies. The anomalies extend for at least twelve miles north-
west from the shores of Mystery and Moak fakes but their extension southeast to
the charnockite is much less marked.  The northwest-trending anomzalies probably
outline weak zones of tensional ortzm into which many small matic dykes have
heen intruded and may be related to the najor fanlting believed to heve oeeurred
in the area, .\ similar but less pronouneed anomaly steikes northwest from the
shores of Birchtree Lake, just west of the Thompson-NMoak sap-are.
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CHAPTER T
STRUCTURAL GEOLOGY
INTRODUCTION

The structural complexity of Thompson-Moak map-urea may he attributed to
the faet that it lies in the strongly deformed belt of rocks which oceurs along the
junetion of the Superior and Churcehill provinees. It is believed by Wilson and
Brishin (1961) that this strongly deformed zone represeuts the roots of an anctent
mountun chain.

Reliable marker horizons are absent and bedrock exposures are sparse through-
out the aren. Consegriently o complete solution of the strueture is not possible.
However, o broad but incomplete struetural analyvsis of the map-area is possible.

Strueturally the Thompson-Moak map-aren can be divided into three main
zones, an east hlock tArchaeam) and a west bloek (Proterozoie) separated by a
central zone which appears to be common to both. The marked struetural ditferences
between the Archacan and Proterozoie blocks s well illustrated by: Vigure L,
showing distribution of mafie dvkes: Furare 2, showing struetural trends compiled
from observations on rock outerops: Figure 3. showing dreag-fold structures: and
Figure 4, showing magnetic trends compiled from aeromagnetic maps of the area.

The central zone is 1 belt of hughly defornied north- to northease-striking rocks
about 3 miles long with a masimum width of two nules. Tt extends from the north-
east corner of the map-area, southwest parallel to the Burntwoond River for about
twenty miles to the large southeast-trending bay in Apussigamasi Lake, then south-
oast passing sonthwest of MeRillop Lake and tinally almost due south passing just
west of and meliding most of Brvee Bav to the red botite grante ¢12), Field evi-
denee. such as the reversal i the direetion of the plunge of drag-folds, and abrupt
changes in regional treads suggests that @ major stiretueal break is responsible for
this central zone.

The west or Proterozoie block includes all of the area north and west of the
central zone and is characterized by steeply dipping and plunging isoclinally folded
rocks with a north to northeast strike: & metamorphic grade of middle to upper
amphibolite fuctes: and a lack of both the pyroxene-bearing granitie rocks and the
dykes of the Cuthbert Lake dvke swaem. These roeks are on strike with known
Lower Proterozoie igneotts and tetamorphic roeks both to the northeast and south-
west.  These igneous rocks were intruded, and the metamorphie roeks formed,
during the Hudsonian orogeny ax detined by Stockwell (Lowdon, 1961) and as
such are considered to belong to the Charehill provinee,

The enst or Archaean bloek inelades all of the area southeast and east of the
central zone, [t is charneterized by steeply dipping and steeply plunging isoelinally
folded roeks with an easterly trend which appears to pass unhroken into the Superior
provinee: a metamwrphie grade of the pyrosene granulite facies: pyrosene-bearing
geanitie rochs and the Cathbert Lake dvke swirm. Secondary mineeals pseudo-
morphie after pyroxene oeeur generally i the western part of the east bloek suggest-
ing that the destruction of the pyroxene is related to the major struetural boundary
which apparently forms the eentral zone.  Lowdon (1961) published an age of
2400 million years «G.S.C, 60.83) for n pyroxene geanite from the north shore of
Dafoe Lake, approximately thirty miles east of the eastern boundary of the Thomp-
son-Moak map-area, whieh indieates the geanite lies within the Supertor provinee.
None of the known granitie rocks believed to have been formed or intruded during
the Hudsonin orogeny contuin hypersthene. The dated Arehaean rock contains
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hypersthene and is similar to the pyroxene-bearin g aeembes of the enst hlaeks these
pyroxene-bearing wranites therefore, are believe L to bee Aretiween e Uhelong in the
sSuperior provinee.

ARCHAEAN BLOCK
FolDING

The east or Archaean bloek i mainiy compe peedd of wellfolinted to poorly banded
westerly-striking tocks which belone to the charnoekine <uife tr. These westerly-
ctriking rocks terminate abeaptly o the we=t MeRdlop Lake, Bryee Jav, and
Partridee Crop Laker, neross 2 witlth of bess than one-hudd milesgnst the north-
to northeast-striking rochs of the central zone s Fuenre 21

South of Bryee Bay the roeks of the east blhck appear to fve been drageed to
the south: northof Esbister Fake they appear to Bervee been desee b o the north
(Figure 20, A\t Grostling Lake, whieh fesm the bilee emuse-d by the richt-nngled
curn in the eentreal zone, there = o indiestion of dragane.

One of the donunant features of the east bloek i~ the consistent north dip of ail
of the rocks south of Natawahunan Lotk nned sesttheast of Bryee Bay CFrere 20,
However, @ consistent south dip. or loeally st tasture of north ek south dips. s
present on strike with the northedipping roeks e ljeent to the re Ubiotitegranite 120,
The maxin width ol tus peversil zone s approxtitely one aned one-half miles, 18
thix reversal is due to atandt whieh teny separate the east aned west bloeks, and not
to the intrusion of the red honte grmie 120 then o rotey move nent i=in freated.

Between Buekingtam Like and the north <shore o Bers ke em=istent dip
tor the south is present. mdeatine that o nerly verteal east-rrencling svoelinal axis
ix present =outh of Burkingham Like aod aorth of Natwwabvin Lake. [owenl
roversals i this aren indieate that the trogh of ths ol has nnor tlexures.

[n the east block N3 per cent of the 128 e fobds on whieht the pelative move:
ment was recorded have rivht ande T movenent CLable 3 The bulk of these
drene-folds were revorded from ek s alomg or ~nehof the svnelinal avs and have
the relstive movement expeeted on the southenst b ool o northeast-plunging
svaeline. North ot Bunn Lathe and Buekimsham Lake there ave very few outerops,
but dips snggest the rochs fortn bromd stevp Tolds

OF 12N plunges of drere-folds measire b the east Bloek T2 per cent ae o the
cast or northeast < Table S Al e tobd s have moderate o vertienl plinges,
Comtmonly the west- or < withwest-plineine drag-folds are foealized  The plunges
indicate that the east block 15 probably o tihtly but Broadlv folled sequenee of
rocks which phinges steeply east to nopthenst witly loeal westerhe plinng tlesures.

FATLTENG

The east block i ent by nimerons nall faadrs s shewes Sl faalts with a
displacement of o few mehies To a4 few feet wenerudly <rthe approvmately north-
northenst or northwest and bave steep dipss N Tew o prehit bl 1 than Tet-
hzineded faults were observed.

Senall shear zones are numeroes and senerdly strtie paradleloor <hghtly more
northerly than the eountey roch~, These shears e steep to certend dips. Thouzh
<hear zones are comtnon only few Dreeeiz Zoties were sevt; Two of these were
cetnented by tine-grained trap rock.

Strong <hearing s present e the pochs af the northesstern outler of Natawi-
funan Lake.  Mylomtized pocks atul shenred geanodionte gies<cb it probably

derived Trom purosene Ceneiss boare present. Sk b liows ~here boonterops
oeetr westward along the shore of Natawabianan Like alone with pse plo-ehirnoek -
ite b amd pyrosene-heartg grnmtie ook 1 The roeks on the shores ol the
narrow east-treling stretele ol water cmthof Brvee Bay are alo fughly sheared.
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At that locality a small body of sheared and pegmatized meta-gabbro (3a) vceurs.
It appears thut an easterly-striking shear zone extends from the nose of the red
biotite granite {12) northeast along or underlying the bodies of water mentioned
above.

The presence of sheared outerops on the banks of Moffat Creek suggests that
the creck may be underlain by « fault or shear zone. This is supported by the
narrowness, straightness, and depth of the creek valley.

Sheared charnockite (4), granodiorite (+b), and mafic sills (13) in Pikwitonei
Creek south of Pikwitonet Lake suggests the presence of northeast-striking shear
zone, similar to that thought to underlie Mottt Creek.

The three shear zones deseribed above are essentially paraliel and the presence
of shenred rocks of the Cuthbert Lake dyke swarm (13) indicates that the shearing
(i.c., feather faults) is late and is probably related to the main zone of dislocation
between the east and west blocks.

TABLE 3

Distribution of Drag-folds

! Area Plunge Relative Movement .
: |
| = Right- Left- |
| | : . hand- hand-
! Noo  NeNE [ SesW | ENE L WesW No.  ud ed
: _— e e - =
! . e et s o i e |
i Archacan 138 B AR L { 124 83 19|
. i ' ]

- C e - e e |
| Central. 67 Lo 67 69¢, 3L,

| .
| Proterozoie

| North. . 5N |G B 11 SR YO
! ' ve ~e -t o v

South. ... 33 790 I 21, N TR COPRE: < o

, , !

Lo ) A - ‘ ;

CENTRAL ZONE

The central zone oceupies a strip of ground, between the east and west bloeks,
approximately 45 wniles long and less than two nles wide ( Figure 3). [tis character-
ized by steeply dipping gramitic and sedimentary gneiss with minor amphibolite
and amphibolitized matie dykes and sils. No pyroxene-bearing granitic rocks were
found in this zone but lveally the distribunon of the ferromagnesian minerals is
similar to that found in the pseudo-charnoekite ¢ha). The bulk of the rocks in this
zone are considered to be remetamorphosed Archaean rocks; however there exists
the possibility that the granodionte ¢4h) does not represent altered charnockite (1)
but rather is 2 border phase of the granodiorite gnews of wmap-tnit 10

Locally the rocks within this zone are schistose, but generally they are similar
to although more contorted and chlontie than the rocks in the west bloek. One
small highly garnetiferons island outerop in the large southeast-trending bay in
Apussigamast Lake is highly sheared and contorted and probably lies very elose
to the proposed fanlt which appears to be responsible for the central zone.

Like the Proterozoice and Arehaean blocks the central zone is folded into vertieal
to near vertieal folds. However, unlike the Proterozoie and Arehaean bloeks the
predominant plunge direetion of the drag-folids is to the sonth or southwest CTable
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3). Of the 67 measured plunges of drag-folds within this zone 55 per cent plunge
to the south or southwest.  All of the 27 measured plunges of drag-folds from the
exposures in the Proterozoic block on the banks of the Burntwood River between
the outlet of Mystery Lake and the large southeast-trending bay in Apussigamasi
Lake are to the north. Of the 33 measured plunges measured on drag-folds or out-
crops within the central zone along the banks of the Burntwood River, 25 are to the
southwest. Similarly 12 of 15 drag-folds on the east contact of the red biotite granite
(12) plunge south. Most of the drag-folds immediately east of the south-plunging
drag-folds on the eastern contact of the red biotite granite (12) plunge north as do
all the drag-folds on the western shore of Bryee Bay. This suggests that the red
biotite granite (12) may be intruded into the southern extension of the proposed
fault. The lack of south-plunging drag-folds i Bryee Bay suggests that the fault
lies just west of i,

The ratio of the direetions of the relative movement of drag-folds in the central
zone lies between those of the east and west blocks. OF the 67 drag-folds on which
the relative movement was recorded, 69 per cent (Table 3) indicate u right-handed
movewment. 1f only the south-plunging drag-folds are considered, almost the same
ratio of relative movement is found.

Small faults and shears are common in the central zones.  The most easily
recognized are the small eross-faults whose displacement rarely exceeds o few feet.
About equal numbers of left-handed and right-handed cross-faults were recorded.
Dips are generally steep. Small shears and faults parallel to the foliation or banding
also ocenr. Most small shewrs are parallel to the strike of the contact zone but loeally
cross-shears are present. Sheanng is most pronouneed at Bryee Bay and along the
RBurntwood River northeast of MeKillop Lake.

A strong northwest-striking shear zone which does not appear to cross the
Burntwood River, 1s present about two mides southwest of MeKillop [ake. Suni-
larly the rocks in the vieinity of the double elbow in the Burntwood River about 12
miles northeast of MeKillop Lake are commonly sheared parallel to the river. Lack
of 1 northwest-trending topographic expression along the Oded River suguests that
the northwest-striking shears along the Burntwood River do not oceur north of the
Odei River. [n both eases cited above these northwest-striking shears do not appear
to extend into the west block, suggesting that they are contined to the central zone
and the east block.

[n summary. the major struetural break which appears to be responsible for
the central zone extends from the northeast corner ot the Thompson-Moak map-
area just northwest of the Burntwood River southwest parallel to and e part
underlying the Burntwoud River for 20 undes to the rge southeast-trending bay
in Apussigamasi Lake where it turns southeast, passtng southwest of - MeKillop
Luke. [t appears that it then turns almost due south and passes just west of Bryee
Bay. This structural break has the stape of a Bge left-handed fold, The steepness
of the plunge of the deag-folds which appear to be related to this fanit indieate an
essentially horizontal movement to the Tault,

PROTEROZOIC BLOCK
FOLINNG

The west or Proterozoie block is composed of gramtie uneisses (10) laeking
pyroxene, and sedimentary gneiss 6. 71 which have a northeast trend and vertieal
to a near-vertical dips. There appears to be aslight change i the general strteture
of the folds from the southwest to the southeast. Unfortunately this change oceurs
in the ares south of the Burntwood Riverand north of Barkman Lake whieh, except
for the area immediately north of Barkman Lake, is practically devoid of outerop.
Consequently although the west block can tentatively be divided into two zones
little is known about the rocks m the area where these two zones meet.

The southern zone ineludes all the arew east of Owland Nichols lakes west to the
contral zone. Strikes i the southern zone stggest that it s folded into o broad tght
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fold about ten miles wide whose apex would lie about six miles east of Thompson
and whose axis would extend from the east shore of Paint Lake north thirty degrees
sast, in a slight eurve for about tifteen miles.  However. field evidencee, such as the
variation in dip direction, indieates that the area is isoelinally folded. Unlike the
broad syneline outlined in the Archacan bloek «Figure 2), this fold has no consistent
dip direction.  Few drag-fold data were recorded from the rocks in the southern
zone of the west block but 79 per eent of thirty-three recorded plunges are to the
north (Table 3). Of the twelve drag-folds whose relative movement is known, ten
are right-handed (Table 3). The south-plunging drag-folls oceur in four isolated
areas containing north-plunging dreag-folds.

The rest of the west block appears to be a vertieal to near vertieal soclinally
folded area which is probably best exemplified by the seetion alonw the Burntwe wad
River from the outlet of Mystery Creek northeast to the large southeast trending
bay in Apussygamasi Lake.  Fxeept for afew small loeal variations in strike all of
the strikes in the northern zone fit in with the smooth eurve of the west block. The
single exeeption is asmall folded area inmediarely north of the Burntwood River,
whose axis is on strike with, and may aetually be part of. the broad fold outlined
in the south zone.

Of the 125 plunges recorded on drag-folds in the north zone, 86 per cent plunge
to the northeast Table 3y, This eatio is stmilar to that i the south zone. However,
all of the south-plunging drag-folds in rthe north zone fall within 2 narrow belt that
extends from the north shore of Mok Lake southwest and along the western shore
of Mystery Lake. A few south-plunging drae-folds oceur on strike with this belt
just northeast and southwest of Thompson. No south-planging drag-folds, but 27
north-plunging drag-folds, were recorded from exposures on the banks of the Burnt-
wood River between Mystery Lake and the Central zone. Some south-plunging
drag-folds would be expeeted if the general steaeture of the south zone continued
unchanged into the north zone.

Of the 105 drag-folds whose relative movement was recorded fifty-seven per
cent have a right-handed movement Table 3. This is very elose to the fifty per
cent right-handed movement expeeted in any isoelinally folded rocks, as inan
isoclinally folded sequence equal proportions of rycht-handed and left-handed drag-
folds would be expeeted to develop.

In summary it would appear that the entire Proterozoie block s folded into
near-vertical north-plunging soclinal folds. Fiekl evidenee indieates that the south
zone is also folded into one or perhaps several broad folds. The faet that there is o
change in width, as measured from the belt of sedimentary rocks 05) to the central
zone, from twelve miles in the south to about six in the north, sugwests that rocks
in the north zone were compressed mueh more than those in the south zone amd
broad folds were not developed in the noethern part of the block.

FAULTING

Though many small faults and shears were recorded they are not as mumerous
as those recorded in the east bloek, probably beeause most of them parailel the
strike of outerops and commonly are not easily recognized.

Small faults with a displacement of a few inches or afew foet generally strike
west or northwest and have vertienl to near-vertieal dips. Nbout theee times as
many right-handed faults were recorded as left-handed ones.

Many small shears are present on the shores of Mysteey: Lake and are particu-
larly numerous in the foliated matie sills and sedimentary rocks «3). Shears are
particularly well developed at the southwest end of Mystery Lake. Outeropson the
long point west of the nickel showing at Mystery Lake are highly sheared and
locally breecinted. Sheared serpentinite apparently underlies part of the southwest
end of Mystery Lake. These shears may be associated with the fault whieh s
presumed to be present on the southern boundary of the sedimentary roeks at
Mystery Lake and which probably extends ro the south and southwest passing just
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west of Thompson and Ospwasan likes. This, of eotrse. s been referred 1o for
some time as the Thompson-Moak “break.™ 1t s adong this break that the majority
of the south-plinging dresg-folds oceur. and it they were formed by the movement
along this faalt they indieate o right-handed movement. a~ cight of nine south-
plungime dreag-folds recorded adong this break have o neht-handed movement,

Ospwagan Lake is another oealiny where shearng i conmon, Tnnnediatrely
northwest of Ospwaegan Lake the shearme s loeadly so mrense that o s ditfealr to
differentiate between granttie gneiss and quartzose sedimentary rocks. The sedi-
mentary rocks there are highly contorted. and only detailed mapping wonld solve
the strueture. Southwest of Ospwigan Lake, outsude the map-aren, numerous ont -
erops of tale-chlorite-amplubole sehist oceur and are believed 1o be altered voleanie
rocks.  These are on strike with the Thompson-Moak break and their sehistose
nature may be due to the movewent on tlas faulr,

The rocks on the southeast bank of the Oder Biver are hghly sheared and
[oeally resenble the mylone present at the northeast end of Natawahunan Lake.
The straightness and steepiwess of the Oder River valley and the sheared eondition
of the rocks onits sontheast bank strongly indieate that o tanle underlios the Ode
River and may represent anortheastern extenson of a1 braneh of the Thompson-

Mouk break.
SUNMMARY

The Thotmpson-Moak mwap-area s divided approsinately in half by north- 1o
northeast-treading fault or folt zone about 13 nudes long <haped Dke s letr-handed
deag-fold. Abruptly terminared by this fanlt zone to the east and southeast are the
east-trending charnochites b whieh appear 1o be Arelizean. West and northwoest
of the fault zone are the north- to northeast -<tething roeks imrewded or metzaan wphos-
ed during the Hudsoman orogeny

The Archaean roeks are sochnadly folded mto wenerally east to northeast
steeply plunging folds with near vernead b~ Santh of Natawashunan Lake the
charnockites have o retackably consistent north dip. Conteney to whar would be
expeeted mean wdeally isoelinally foided <erwes of rocks about SO per cont of the
recorded drewg-folds mthe Arehaean bloek are night-haaaded.

The Proterozore bloek, west and northwest af the fade zone is isoclinally folded
into generndly north to noetheast steeply plungme folds with near verteal limbs,
Ax would be expeeted man wleally ssochnally folded sequenes the rano of right-
handed to left-handed dengeiolibs s abont 110 The aren noetheast of Thompson
appears to be more highly folded than the aren sontheast of Thompson. South-
plunging drag-folds are Lrgely contined to the Assenn Lake gronp 3 or roeks
adjneent to it

Between the Proterozoe block and the Archaean block s the centead zone, up
to 2 miles wide, made up of northe to northeast-<teh e soelinally folded rocks
The pereentage of pght-handed dese-folds, 69 pereent, m the centeal zone 1< alinost
enaetly equal to the avernge of the pereentages of rght -handvd deag-folds e the
Arehaean 83 per cont) bloek and the Proterozoe 37 per eent) bloek. This siggest s
that the eenteal zone o part at least. made ap of Hudsonian metatmorphosed
and folded Arehacan roeks as previonsiv indieated. The hagh pereentage of south.
plungging drag-folds 55 per eentyain the eenteal zone mdieates that the meverment
m this zone was responstble for the south plunge, either by creating new south-
plunging drag-folds or possibly by eotation around an essentadly horizontal pole so
that approxunately 30 per cent of the fortnerly steepiy north-plungine deag-folds
plunge south. A 30-degree eotation of drag-folds plunging from vertienl to 60 degrees
north. compatible with planges i the Thompson - Moak map-arees. wonld produer
drag-folds with plunges that vared from 75 degrees to the sonth 1o 75 dewrees to
the north. The doeation of the south-plunsing deag-folds o or wljaneent o rthe
Assean Lake group o5 suggests sl assoeiton,
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CHAPTER IV
ECONOMIC GEOLOGY
INTRODUCTION

In 1916 The Internatwnal Nickel Company of Canadie commeneed anexplora-
tion progrn around Settine Lake, stuated sothwest of the present map-area, o
1950, eontintng the search for ceonomice niekel deposits, the company optioned »
group of clums that bed been staked by Mo ey Howelland the Lare Walter
Johnson at Mystery Lake. Dretdling on these and o jacent elams outhned o large
tonnage of low-reule mekel-hearnng seepentinte. Tu 29550 followmeg deitling of o
serpentinite body ut Moak Luke an exploration shzdt wees sunk ona laege maragmnal-
wrade niekel deposit diseoversd there - Late i 936 the company announesd that
rtlling hend indieated the presenee of s lege lughearde deposit at Thompson, south
of the Burntwoeod Lhver.

Two shafts were sunk on the Thompson orebods. one adevelopment shaft to
1057 Teet. amld the otheer o produetion shart to 2100 feet. Moung s by the cut-atul-
Gl methoed, Production eommenced o 19610 and durg 62 18 estiated at
approviitely HOG0.000 pontieds of nekel and T.000.000 pounds of copper.
Cobalt 15 also reeovered from the ore,

Apart frot the hnoswn mekel deposits. snall sudphide zones, contamimg madnly
pyrehotte with lesser inounts of pyrtie aued mareasite e comimon makie rocks
whieh loeally are rreh nznrnet. Several saebc zones have been trenchied and one on
the south <hore of Brekmgham Like coutaned recognizable gnans of chaleopynte.
Analyses vevealed only 00N pee cent nuehed

Stnadl thikes of moly bdentte are commmndy seattered thronghont the roeks along
the banks of the Ciess Biver and Pretendee Crop Lake. West ol the Grass Ruver,
about 2 ndes northeol the outlet of Pamt ke, abundant thkes of molybdenite are
disserinzted theoughont ashearsd aaphabobine

No raee o mnustal minernds were reeognized i the pegmantes of the area,
thongh 1t s possible that some neee contan feldspar of eere grale.

Smadl outerops of won-fortation generadiv ot low mnetite content are comnt-
mon i parts of the aren However no adieation of Birge possibly eeonomie bodies
of ron-fovmetion were ahserved

GFOLOGICAL AND STRUCTURNLSETTTING OoF THE NICKEL DEPOSUS

The mchel deposits e within s belt of 2nessie roecks which trend northeasterly
ated extend frot the Palienzore sedimentary formations noethoof Lake Winnipeg to
the Palieozone rochs boedering Hudson Bay, The bett of wnesste rocks marks ov
lies elose 1o the junetion of the Superior and Chieehdlproviness of the Precambrian
Qhuehl Giraviy data mdieste that the belt etends botle o the northenst and south-
west beneath the Hat-hung Palweazoe rocks Wilson and Broebim, 1961, Nickel
depostts e known toveenr foralenath of S ttides or moee dong thas beit, from
Wahiowden 1o Mook Lake

The miehet deposits and serpentige mtrnsons with whneh they are assoended,
or e whieh they weenr e adong o negatinve graviy strp to s bordered by two
positive wravity anotiades, smidar to those fonned i present-day sland e strue-
tires Wolsanand Brostan, 1961 Sinular to stand ares, whieh normaddy e coneave
towards the contimental masses, the areuate stenetaee of the Thompson-Moak
Labe area = conenve towards the older, Arehaean, rocks. Xs i other island ares,

41




Alpine Mountain systems, and eroded roots of mountains, the zone of serpentinized
peridotite bodies and the neganve sraviey anomady are conetdent.

MeDonald (1960) detonsteated that the Moak Lake serpentinite, one of several
bodies aong the nickel belt, is of the Alpine type. The Cuthbert Lake perudotite
dykes were regarded as of the Bushveld type. These dykes, which oceur in the
Archaean rocks on the concave side of the negative gravity steip. lie at an angle of
about 45 degrees to the arcuate strueture and probubly oceupy tensional fraetures
similar to the graben struetures reported by Wilson (1957) to be refated to some of
the Alpine Mountain belts. The nickel deposits are assoctated with the serpentin-
ites nlong the negative gravity stnp but not with the vounger, Cuthbert Lake
peridotites.

Besides the negative gravity strip, series of serpentinite intrusions, and assoctit-
ed nickel deposits, the so-ealled Thompson-Moak Lake strueture is charweterized
by bands of recognizable sedimentary roek of the Assean Lake group. These are
contined Lrgely or wholly 1o the narrow zone, 5 nules or less wide, fornung the
nickel belt.  Apparently the sediments are more or less comendent with this major
structure along s entire lengih from Settne Lake to Assean: Lake.

Referenee has been made to the Thompson “break.”™  There is lietle direet
evidenee, within ihe map-area, of @ major Dl adong the nesative gravity strip,
zone of serpentinite mtrusions, and bands of Assean Lake sediments. However
Dawson (1941, Gill «1951) and Mulligan  1936) all aeree that o fanlt follows a
linear topographie feature through Assean Lake and southwest along the Burnt-
wood River. This s northeast of the present map-aren. Sumdarty, southwest of
the map-aren, Quinn c1954) shows several branchig faults extending sonthwest of
Ospwagan Lake. Withun the mapaaren el shearig s evident at the southwest
end of Mystery Lake and at Ospwigenn Lake. Shekensiding s eommon i outerops
of gneiss adong the radroad rght-of-way between Mystery Lake and Thompson;
intense deformation cerumphing and dreag-tolding) is evident along the Thompson
strueture, [t is asstmed, therefore, that the fault indieared to the sourhwest and
northeast of the map-area passes throwgh the Thompson area more or less as shown
on the aecompanying map. Major theast faadts are conunonty beiievel o be an
integral part of Alpme Mountan scruetnre and sbud aress Novmally they dip
beneath the continental masses,

THE NICKEL DEPOSITS

The niekel depostts e the Thorpson-Moak map-area oceur i two distinet
forms,  The tisst type consists of large ow-grnde deposits of tinely disseminated
mekel-bearing sulphides i serpentinized peredotte. The Moak Lake and Mystery
Lake deposits e of thes type The second type oceurs at Thompson: Lake where
bands or stringers of massive and dissennnated sulphides oceur i gness, setuse, and
serpentinite Both types of deposits contzun hitle chaleopyrite. The Thompson
orebody contans recoverable wnounts of cobalt and the precious metats.

A high geaede of metamorphosne, upper ahnandime araphibolie Gaees, of the host
rocks ix indieated by the presenee of sitlinzante e the wall-roehs of the Thompson
depostt. A sunilar. or perhaps slightly lower, weade of metamorphusim s believed
to be present at the Moak Lake deposit However, the mimeradogy of the sedimen-
tary rocks at Mystery Lake, quartz-biotire-nuseovite, andicates amueh lower
metamorphic grade upper wreensehist to lower admandine amplabobte fuewes) at
the Mystery Lake deposit, This suggests that there may be o relationshap berween
degree of metamorphism and the tormation of higher-grade ore,

THoMPSON MINE

Only a small part of the Thompson orebody had been opened ap by nnderground
development at the tune that tield investigations for this report were i progress,
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Fxamination of the orebody, therefore, was Hmited o the southwest end of the
deposit. Data from duanond dnlling, however, tdieate that the general featares
deseribed below probably apply to the entire orebody.

The deposit is situated about 2 milex south of the Burntwood River inan are:
where roek outerops are exceedingly rare. At the minesite itself. however, a few
outernps of seditentary and granmtie roeks are expozed. The orebody 15 not exposed
at surfaee and was discovered only as aresult of geophysieal surveys and dizumond
drilling earried out along the favourable struetural belt dizeussed above,

As development of the orebody has only recently commeneed and as rock ex-
posures are not aviulable in sutficient quantity to permit detatled surface studies
of the orebody and s environment. the following dara st be consulered in-
cotplete and any suggestions regarding ore controls and orgin must be regarded
as entirely tentative,

(ool

The Thompson orebody occupies azone of botite sehist that forms part of
long narrow band of altered sedunentary roch= whieh are presumed to belong to the
Assean Lake group and whaeh are enclosed within gramitie gnetsses. Both sedinents
and ore horizon strike abous N 307 Bl dip southeast at 65 to 70 degrees. Dia-
mond drlling has outhned the ore horzon for o lengeh of approximately 20y miles
and along its ennre length it appears to He conformably within the biotite schist
member of the sedimentary sequenee, At the southwest end of the ore-beartng
strueture both the ore zone and the enelosing sedimentary rochs form the nose of
an antielinal struenire plungimg steeply southwest,

The zone of botite sehist i which the salphides ovenr s bounded on the south
by well-bedded gquartzite and srkose sl on the north by aband of quartzite and
interbedded sulphde-beanng sedimentary rock loeally veferred 1o ax wron-tor-
mation.” These roeks and the setust apparently are the most continuous metmbers
of the sedimentary series. Around the aose of the antielinzl fold at the southwest
end of the deposit, bamds of plagoelase sunphlubolite, warnetiferous plygioelse-
amphibole gnewss, limestone, and skarn e nterbanded with the quartzite. .\
relatively smadl fens of serpentimte meastirig hundred feet or so wide and a few
hundred feet tong, mtendes the sedimentary roeks around the nose of the antielinal
fuld.

The seditnentary series s i eontaet with moge or less stratiforny grey granitoid
gneiss and thes imotrns e contaet with an rrecularly hybrud botf to pink gneissie
granitic rock that may be clisitied as greane whiarite wness. The relatonship between
the sedimentary mehs and geantoud gness s aneertan: the stratiform granitotd
EHeIsS nay represent reervatallized sedunentary band of the Assean Lake group.

The seditmentary rocks amd derved sehust forne a0 well-detined stratigraphie
horizon whose total thickness s urthnown but which extends for ar least 20, nules
in o northeasterly direetion from the nunesite.

[n the present workings the botite sehist which encloses the ore attains welths
of 200 1o 300 feet. The selust eonsists dominant!y of hrown biotite but also contuins
quartz, plagoclse, mierochine, puiscovite. garnet. and sdlnaunte, Some of these
mrinersds may be seeondary as varabie amounts of peamante materid in the torm
of stall stringers. lenses, and rregular bodies ocenr withan thes biotite selust. In
places the sclust s timeetely mived with gqueartzo-telibspatiue naenal, forning a
Cpegtatized T sclust

The band of sediments enelostng the ore-beanng otte sehust zone consists of
light grev to brown bonite aml feldspatbue quartate ad arkose These oceur in
heds e or so wide The feldspathie quartzite consists of about TO per eent
quartz, 20 per eent feidspar choth plisioehse and nuerochne) and between 5 and
[0 per eent botite, Arhoste beds centam about equal amounts of quartz and feld-
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spar, more than half of which is plagioclase and the remainder, microcline.  Acces-
sory minerals in the quartzite and arkose include apatite, epidote, muscovite, and
pyrite.

Interbedded with the quartzite that underlies the biotite schist and ore zone is
a band of pyrrhotite-bearing rock that has been classitied as “iron-formation.” This
rack consists of quartz, feldspar, amphibole, garnet, and pyrrhotite. The pyrrho-
tite is not nickeliferous. The ron-formarion forms a fairly continuous hand parallel
to the hiotite schist and ore horizon.

Diseontinuous bands of reervstallized limestone, lie-silieite roek  skarn),
and plagioclase-amphibole gneiss are interbedded with the quartzite underlying
the biotite schist and ore. The limestone is light greyv in colour and consists of about
95 per cent reerystallized ealeite containing seattered small Hakes of muscovite
and minor apatite. The skarn, which is grey with a green tinge, is composed of an
aggregate of diopsude, tremolite, ealeite, muscovite, and biotite with minor epidote,
apatite, and sphene. Diopside formed more than 50 per cent of one speetmen
exarnined.

The plagioclase-amphibole gneiss, which s closely assoetated with the [inestone
and skarn, possibly represents altered unpure tiny and aluminous sedinents. The
rock consists essentially of a foliated wggregate of hornblende, plagioelase, and
quartz, usually with a small amount of microeline and biotite and as much as 10
per cent garnet in the form of small pink ervstals, The roek is gnesste, though not
well banded, and s dominantly quactzo-feldspathie: however, 1t grudes wto o
highly amphibolitic phase containing about 75 per cent hornblende, 15 per cent
gquartz, and [0 per cent plagioclase. The wnphibole-rich phase, where observed
underground, constituted the outer parts of the plagtoelase-amphibole gneiss band.,

A lenticular mass of serpeatintte intrudes the sedimentary roeks at the south-
west end of the deposit, but does not extend to the bedeack surface. The serpentin-
ite is a dark green to grevish blaek fine-graaned rock cotnposed manly of antigorite
and 3 per cent or more magnetite. [ts relationstup to the geamtond gneiss desertbed
below iy uncertain, but the serpentinite s antewded by bodies of pegnatite similar
to that forming parts of the granodiorite gneiss.,

Stratiform granitoud gneiss forts o relatively narrow zone overlying the sedi-
mentary rocks.  The gneiss s characterized by a somewhat irregulae stratiform
structure eaused by alternation of bands rieh in quartz and feldspar with those rich
in biotite. The rock s charaeteristically medmm- to course-gruined and in the
aggregate has a grey appearance, though individual bands or groups of bands may
be white, grev, or black. Most bands are o feaetion of anoneh to an inch or so wide.
The lighter-coloured bands are composed essennadly of quartz, oligoelase, and ortho-
elase in about equal amounts. X few per cent biotite oceurs as thun teains i the
granitic material. Thin wavy iotte ribbons may separate different light-colonred
bands; however, more promnent are dark grey to blaek bands about an ieh wude,
These are composed donunantly of biotite with subordinate quartz and feldspar.
Small pink garnets are present in much of the derk material. A few thun bands and
lenses of white granttie matertal may be interlayered with the darck bands. Besudes
the two extremes (white and dark) tvpes of muaterial forming the stratiform gneiss,
many layers are medium grey i colour and contaun 13 or 20 per eent biotite. The
stratiform granitoid gneiss may represent reervstallized sedimentary roeks whieh
arginadly formed part of the sedimentary sequenee desertbed above,

The country rock surrounding the band of sediments, derived selust and gneisses,
15 granodiorite gnewss charnetenzed by distorted and diseontinuous banding,
wregular mixtures of pink and grey gramtie nateriad, and remnanes of darker grey
material o varous stages of gramtization,  The rock consists of oligoelase, mero-
cline, quartz, biotite, and accessory apatite, museovite, magnetite, aud epidote,
Some phases of the roek are pegmatitie; the pegmatite s sunilar to that within
the biotite schist zone.
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Structure

The Thompson nickel deposit oceurs along the major structural belt delineated
by the coincidence of: (1) the strip of low gravity. ©2) the bands of Assean Lake
group sediments, (3) a zone of intense deformation, and B the series of small
Alpine-type serpentinite intrusions « Davies, 1960; Wilson and Brishin, 1961). At
the Thompson ninesite there is no clear evidenee of the major thrust fault which is
believed to follow this struetural-stratigraphic belt.  However, 1t is most probable
that in places a wide zone of deformation rather than a single fault is present. The
assumed projection of the fault zone or zone of maximum deformation passes north
of and parallel to the band of Assean Lake group sedliments in which the orebody
occurs. It is possible that the anticlinal fold at the southwest end of the deposit
represents a drag-fold formed by movement along the faulr.

Apart from the antielinal fold at the southwest end of the deposit, other un-
portant large structures appear to be laeking. However, it is apparent that stresses
ereated during deformation were responsible for formation of the biotite schist
which is interlayered between bands of more competent quartzite surrounded by
granitic gneisses: it is equally evident that the sehise fortied the band strueturally
favourable for the aceess and deposition of the nickel-bearing sulphides.  The
manner in which the relatively narrow sulphide body (100 feet wide or less) is
confined to the band of biotite schist for a lengthoof 21, miles or more apparently
refleets the structural influence of the schist on emplacerent of the sulphides.

The Orehady

The sulphide orehody oceurs as a long wore or less continuous but irregular
sheet within the biotite sehist.  Stringers and irreguboe inteasions of pegmatite
which invade the schist also contain and are eut by sulphides. Some sulphides are
also present in the serpentinite lens that lies within the schist.

The orebody pinches and swells from place to place in an irreguiae manner. In
places it attains widths of 100 feet but may narrow apidly along strike to o few
foet. wide. For the most part it is a few tens of feet wide, Tnother places the sulphide
band splits into two or more branches surrounding fange wedges of unmineralized
or poorly mineralized schist,

The ore consists of coarse-grained sulphides, manly pyevhotite and pentlandite,
in the form of irregular stringers and bands conmining numerous sub-angalar to
rounded fragments and blocks of wall-roek, e, biotite schist, pegmatized schist,
and. in plees, pegmatite,  Besides wall-roek frgments, considerable quartz ]
present in some of the sulphides. Small individual flakes and eluster of tlakes of
biotite are abundant throughout mueh of the sulphides. [n somwe of the ore the
biotite flakes exhibit excellent alignment ; elsewhere the biotite s eandomly oneate l.
Minute veinlets of sulphides cut the silieate frmgments. Leregular salphide grains
are seattered throughout the silicate gamgie, Mueh of the ore, contaning feagments
of wall-rock and quartz, is @ tvpical breeein ore,

Sulphides are confined ahmost entirely to the zone of biotite sehust and pegmatite
that intrudes it in places. However, the serpentimite lens near the southwest end
of the depaostt contains ore, both as stringers and hands of coarse-grained sulphides
and as finely disseminated material, The sulphide bands and stringers oceupy
fractures in the serpentinite. Some of the fractures have been invaded by peamatite
as well as sulphides,

Pyrrhotite and pentlandite are the mmn sulphides minerads in the ore. The
pentlandite oceurs ax abundant small blebs throughout the pyrrhotite. Chaleopy-
rite is widespread but not abundant in any of theore. bt eommonly oceupies frae-
tures in the gangue minerals.  Gersdortlite s present loeally in rhe sulphides,
Besides nickel. copper. and ecobalt, the ore contains recoverable amounts of the
platinum group metals.
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The International Nickel Company of Canada Limited has released an ore
reserve figure of 25,000.000 tons which comprises ore outlined from underground
development (company annual report, 1960). Reserves indieated by diamond dril-
ling greatly exceed this figure. The ore averages slightly less than 2.9 per cent
combined nickel and copper, of which copper forms almost 0.2 per cent. Rate of
production in 1962 wax 1000 tons daily.

MOAK LARE DEPOSIT

The Moak mine had been elosed down before the ticld work for the present
study had begun.  Consequently the following deseription of the deposit is based
largely on conversations with company geologists and examination of drill logs and
speeimens from underground.

No rocks are exposed in the immediate vieinity of the Moak Lake nickel deposit.
The nearest outerops lie along the north shore of Moak Lake about 3.000 feet south
of the minesite. These are exposures of well-banded grey to white granitoid gneiss
injected by widespread though not abundant stringers of pink pegmatitic granite.
The bands are an inch or so wide. straight. and persistent as in a typieal sedimentary
gneiss. The gneiss strike northeast to east and dips steeply to either the north or
south. Small patches and narrow bands of dark grey to black plagioelase amphibol-
ite and bionite schist lie within the gneiss.  These darker bands cotmmonly are
highly crenulated.

Rocks similar to those deseribed above apparently underlie the area hotween
Moak Lake and the minesite, where a body of serpentinite les within @ band of
quartzite, impure quartzite, and altered limestone of the Assean Lake group, near
its contact with the gneiss.

The serpentinite oceurs as an elongate, lenticular, body within the sediments,
The ultramatic intrusion pinches and swells, has a maximum width of about 500
feet and ix roughly & mile long. The rock consists of a felted mass of serpentinite in
part pseudomorphice after olivine, and in places contains prominent grains of chryso-
tile.  Small grains of magnetite are disseminated throughout the serpentinite;
magnetite also occupies short narrow fractures in the roek. Graphitic “slips’ are
common. Some fractures a fraction of an inch wide are oceupied by eross-fibre
ashestos.

Sulphides, mainly pyrrhotite and pentlandite, are disseminated throughout the
serpentinite as small grains and networks of fine irregular short thread-like stringers
and blebs. The networks of stringers display erude alignment along weak schistosity
that lies parallel to the length of the serpentinite intrusion.

Massive sulphides oceupy zones of fracturing within the serpentinite but these
form only a minor portion of the total sulphides in the deposit. The massive ore
oceurs in bands, o few inches to a foot or so wide, that eannot be traced for any great
distance. In part the massive sulphides form a breceia ore containing fragments of
quartz and silicified rock.

Only parts of the serpentinite at Moak Lake are mineralized ; others contain no
sulphides. There appears to be no regular pattern to the areas of mineralized rock
in the serpentinite intrusion.  Although no estimates of reserves at Moak Lake have
been released, it ean be stated that the deposit is Lirge and of low grade.

MYSTERY LAKE DEPOSIT

Several small outerops of serpentinite are exposed at Mystery Lake. [n 1949
a group of claims was staked by Harry Howell and the late Walter Johnson covering
nickel-bearing serpentinite. In 1950 the elaims were optioned to The [nternational
Nickel Company of Canada Limited who commenced investigation of the oectir-
rence and who acquired further claims at Mystery Lake.
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The sulphides. mainly pyrrhotite and pentlandite, are disseminated throughout
serpentinite underlying the Inke. Drilling of the serpentinite revealed the presence
of a large low-grade nickel deposit that is of no commereial interest ag this time.

ORIGIN OF THE NICKEL DEPOSITS

The regional and local structural features apparvently controlling emplacement
of the serpentinite and nickel sulphides have been discussed briefly above.

The association of nickel deposits with mafie and ultramatic intrusions is world-
wide. Serpentinites and peridotites in island are structures and Alpine Mountain
belts, if they contain nickel, often carry only low-grade disseminated sulphides.
Wilson (1953, p. 389) suggests that most peridotite magmas, in which sulphur is
more soluble than in siliceous magmas, are undersaturated with respect to sulphur,
Sulphides. therefore. separate out too late from the ervstallizing magma to allow
accumulation, leaving the sulphide minerals distributed throughout the ultramatic
rock. This would apply to the deposits at Moak and Mystery lakes.

The Thompson deposit presents a particular problem. The ore is not dissemi-
nated, but rather 2 coarse-grained sulphide breceia, and it oceurs for the most part
not in serpentinite but rather biotite schist. The emplacement of the sulphides
was separated from emplacement of the serpentintte by intrusion of pegmatite.
This is indicated by the fact that pegmatite intrudes serpentinite and is in turn cut
by sulphides. Therefore simple separation of sulphide liquid from the serpentinite
will not explain the Thompson deposit. In any ease. no matter what mechanisi
may have operated to concentrate the sulphides the source of this lrge orebody
could not have been the stall serpentinite lens at the southwest end of the deposit.

Dilation structures in the schist. penetration of inclusions by sulphides, and the
occurrence of sulphides in fractures in serpentinite. and in pegmatite which has
intruded the serpentinite. suggest sulphide liquid injection. On the other hand a
certain amount of rounding of inelusions suggests that at least some replacement
also occurred.  The source of the sulphide liquid may have been deep within the
mantle from which the serpentinites also originated. On the other hand metaso-
matism by sulphur-bearing fhuids or vapours may have converted nickel silicate,
originally in serpentinite, to sulphide.  [n order to explan the Thompson orebody
by this method, it would be necessary for the sulphides to have Later migrated from
other serpentinite bodies in addition to the one presently associated with the ore-
body.  Migration of sulphides, whether formed by metasomatisin of silicates or
whether originally present as disseminated sulphides, can occeur along thermal
gradients at temperatures above 400°C (Gill, 1960). Such a process, oceurring under
conditions of regional metamorphism might account for neeumulation of the sul-
phides. A final possibility that may be suggested is reaction between nickel-beaving
serpentinite and a granitic magma for pegmatitic or hydrothermal solutions related
to it), involving release of sulphides which, being less soluble in acid than in basie
fluids, would eollect to form a sulphide liquid.

The last suggestion may receive some support from the fact that pegmatite
intrudes the Thompson ore zone, from the presence of pegmmatite and quartz
fragments in the Thompson sulphides, and from the ocenrrenee of massive sulphides
in quartz-filled fractures in the Moak Lake deposit which, for the most part, con-
tains only disseminated sulphides.

It should be stated clearly, however, that the limited data so far available
permit only the vaguest suggestions as to the origin of the Thompson orehodye,
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