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GEOLOOY OF THE WASKAICJNAKA LAKE AREA 

INT ROD UCTI ON 

LOCATION AND ACCESS 

The Waskaiowaka Lake area is bounded by latitudes 
56 degrees 00 minutes and 56 degrees 46 minutes north and by 
longitudes 96 degrees and 97 degrees west, and comprises ~pproxi
mately 2,000 square miles. Mile 279 o~ the rtudson Bay railway, 
known as Landing River, in the southeast corner of tne area, is 
the railhead for su~plies goine in by canoe and is 35 air miles 
from the centre of the area. Mile 290, Ilford, has an hotel and 
stopover facilities for float aircraft based at other points. 

According to Dawson (1941, p. 1)1: 

"The main canoe route into the area leads 
northwest from Mile 279 via Aiken river, locally 
known as Landing river, a distance of 17 miles to 
Split lake. Two portages, totalling 23 chains, 
are crossed enroute. To facilitate travel on the 
upper part of tne river, a dam was built in 19)9 
at the first rapids by the Manitoha Government. 

"Four canoe routes lead fram Split lake to 
Assean lake. The best of these, and the one usual
ly travelled, 1S at the west end of Split lake. 
This consists of two portages, 66 chains and 14 
chains respectively, with an interlening small lake, 
and leads northward into Aurntwood bay near tne 
southwest end of Asse~n lake. The second route 
follows the north branch of a creek emptying into 
a long narrow hay west of the Hudson's Bay Company 
post. From the creek two portages, 80 chains and 
24 chains, and a small lake, are crossed to reach 
the narrows of Assear. lake. The thlrd route starts 
from t.'1e bay to the north of the Hudson's Bay 
Company post and crosses a 120-chain portage t.o 
Fox lake. From Fox lake a creek is followed to the 
northeast end of Assean lake. From the extreme east 
end of Split lake, Assean nver can I-)e travelled 
upstream a distance of 16 miles to Assean lake. 
For upstream trav~l this is the poorest of the four 
routes, but going downstream the rapids can be run 
with little trouble. 

"From the northeast end of Assean lake a canoe 
route leads north via Assean and C~linb rivers tv 

1 Dates and pages in parentheses re:'er to references list
ed in Bibliography on page 6. 
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C~ne lake, crossing one II-chain portage. 
From Crying lake a creek can ~e travelled to 
Crooked lake, and from here a 2-mile portage 
and a number of shorter portages cross the 
height of land to Waskaiowaka (Big) lake. 
Little Churchill river which drains this lake 
can be followed dmmstream to Churchill river. 

"There is no canoe route from CrJing lake 
northeast to Limestone lake, but a .tinter route 
is sometimes used by Indians and trappers.1! 

TOPOORAPHY AND DRAINAGE 

Again quoting from Dawson (1941, p. lId: 

"Split lake and Assean lake are the two large 
bodies of water in the southern half of the area. 
The former is a widening of Nelson ri'/er and is 
28 miles in length by airline. Strong ~rrent flows 
through a number of the narrower parts of S~lit lake 
and ~or this reason the water is very choppy in 
windy weather, especially so when the direction of 
the wind is against the current. There are numer
ous islanns, particularly in the central and western 
parts of the lake, )20 having been mapped. Four of 
these are each several miles in length. The extreme
ly irregular shoreline of Split lake is due to the 
differential erosion of the underlying gneisses which 
are variable in composition wd harcinp.ss. The shores 
are for the most part rocky, with occasional boulder 
beaches and a few of sand. Some of the narrow bays 
and inlets have reedy shores. 

I! Assean lake lies to the northwest of Split lake 
and is 22~ miles long. The lake is elongated in a 
direction about nortn 65 degrees east, which corres
ponds to the strike of bedding and follation of the 
underlyine sediments and cneiss~s. Toward the 
southwest end the lake r~ach~s its greatest width 
of 4 miles, while in the cent:-al part or "narrows" 
it is 400 feet wide. 

I! Asscan lake differs from most bkes of the 
Canadian Shield i~ the manner by which it is fed. 
Clay river, which has a comparat.ively small flow of 
water, is the only stream of any consequence empty
ing into the lake. Assean river drains the lake 
and, in its upper part, is a hroad, sluggish stream. 

• 
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About It miles from Assean lake, Crying river 
joins Assean river; Crying river drains a large 
area to the north and has a large flOlf of water. 
At the time of spring floods part of this flow 
is diverted via Assean ~ver into Assean lake, 
equilibrium is finally reached and Assean lake is 
later drained via Assean ri'/er into Split lake. 
The lake is thus a natllral reservoir and for this 
reason the water level of Assean lake is high for 
some time after that of Split lake has sab~lded." 

Hunting River drains Hunting Lake eastwards into 
Assean River and is difficult~ navigable due to log jams and 
to its winding course. 

"Like Split lake, Assean lake has rocky shore 
with some houlders and reeds. Along the north shore 
of the southwest end of the lake clay hanks as high 
as 20 feet rise above the water, and good exposures 
of varved clay can be seen. Wave erosion of the banks 
makes the water muddy at this end of the lake. 

"The a rea is not well wooded - by far the 
great~r part of the timher has heen hurnt and in 
places there is a sparse second ~rowth. Stands of 
timber suitable for mining operations are found on 
the north shore of Crying lake, at several points 
on Assean lake, and on many of the islands of Split 
lake. Difficulty might be experienced, however, in 
finding material for hea~ stulls or large di~ension 
timber. 

"An Indian population numbering sonethinG over 
450 live on the Indian reserve or hunt, trap and 
fish within the a~a. The Hudson's Bay Co~pany has 
a store on the Indian reserve where there is also a 
Mission and school mabtained by the AnGlican ern .. ren. 

"The area foms part of the Canadian Shii!lJ. The 
contact of the ?alaeozoic rocks hordt}rin~ on :bJson 
bay lies not far distant to the northe:tst of th" map 
sheet, hut its location was not det~rmin~d. 

"The ~reater part of tr.~ area is cov·:r·x! hJ a 
heavy mantle of varved, elacial-l1.t.:o; cL.y and, con
sequently, pres~nts a flat, even sa~face. A f~w 
ridges of sand :md houlder clay, and eve:1 fewer rack 
ridges, rise ahove t.he surrounfilng countr::. With 
few exceptions rock outcrops are r.onfin.!d to :ht' 
shores of larger lakes and rivers." 
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Pelletier ~nn Waskaiowaka (P~&) Lakes ~orrr. ~he maln 
'Kater route in t.he nortnern naIf of t~le area. 

Pelletier Lake is an east-trending boc:: of 'Rat.er 
approximately 14 miles long and 2 miles wide at. its ~dest point. 
It is connected to Waskaiowaka Lake ':Jy a na'llga:Jle ri'/er 13 miles 
long. Waskaiowaka Lake is approxi~ately 20 ~les long and 10 
mle's W1.de and is di'/ided tnta twe large nodes !-:y a long north
extending peninsula. Whit.efisl! are ple:;tii".ll i:-: t!llS lake. 

Immedi3.tely to the east of Waskaio{;aka Lake, and con
nected to it by a narrows, lies Lake 3, an expansion of Lit.tle 
Churcnill River whicn, on !".ne east, has numercus small rapids 
and is reported to be excellent for lake trout fishing. 

The area hetween Assean Lake and Pelletier and Was
kaiowaka Lakes is th~ckly covered by glacial clays; air obser
vation reveals practically no outcrops. The intervening water
shed is caused hy high morainal s~~d ridges which have been 
deeply dissected by a dendritic pattern of rapidly downcutting 
streams. The shores of these two lakes are in ~eneral rocky 
except for the south shore of Waskai~K.aka LRke Which is gently 
arcuate in outline OW1.n~ to its thick mantl~ of clay and sand. 
As at Spl1 t Lake, the irregular shoreline of the rema~nder of 
Waskaiowaka Lake is due to erosion of ~ranite gneisses of vary
ing composition. North of relletier and "askaiowaka Lakes, 
rocky ridges are more numerous tr,ar. at tne shore a:1d ~n most 
places consist of granitlc rocks ot' a less 6nelSS~C character 
than those surrounding the lakes. 

Unlike Split Lake tnese l~kes nave :10 strong currents, 
but their large size, Shallow depth, and rocky bottoms cause tne 
water to roughen quickly in a wind frOffi any direction. 

The timber on ':.ne nortn sioe of 'Naskaiowaka Lake has 
been extensively destroyed by fire. fhe south srtore is fairly 
well wooded for a few miles inl~nd. A r~w sta~rls of tlmher 
suitahle for mining operatlons were seen, thou~h 1:1 few places 
are tne trees of large dimension. 

?H£VTOUS WORK 

Accordinc; t.o C)awson (l9/d, p. lid: 
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in 1691.1 

"The first fur traders in the area were the 
North-West Company, followed at a later date hy the 
Hudson's Bay Company. In 1792 Split lake was crossed 
by David Thompson, surveyor for the Hudson's Bay 
Company, who ascended Nelson river as far as Sipiwesk 
lake and the following year returned to York factory 
via Burntwood river and Split lake. His map of the 
Northwest Territories was compiled in 1814 and served 
as a basis for general maps of the region until com
paratively recent times. 

"In the years 1878-9, R. Bell made a track survey 
down Nelson river to Split lRke and traversed the route 
from Split lake to the Churchill river via Assean and 
Crying lakes. He me:ltioned the occurrence of granite, 
sedimentary rocks, grey gneiss and diorite dykes on 
Split lake.2 Wm. McInnes visited Split lake in 1906 
and also travelled north from there to Churchill river. 
His description of this area is included in a merr.oir 
published in 19133." 

In 1939 A. S. Dawson of the Geological Survey of Manitoba 
conducted a survey of the region between Huntinl River, Cryine Lake, 
Assean River and the southern shore of Split Lake. The results of 
this work were published as Manitoba Mines Branch Geological Report 
39-1, Which included a map on a scale of I inch to 2 miles. The 
gold deposits of Assean Lake were described in detail. This report 
is now out of print and so is extensively quoted. 

PRESENT WORK 

The present survey was cO:1ducted d'lrin~ a three month 
period fr~ June to September, 1950 with the ohject of extending 
the previous work of A. S. Dawson to the houndaries of the area. 
All this work was of a reconnaissance nature becallse a much Ivider 
area was covered. Mapping was done on a scale of 1 inch to 2 miles 
by pace and compass and shore lining methods. Traverses were 
planned to cross the regional strike at intervals of approxi~telJ 
one half to one mile. 

1 

2 

3 

Alcock, F. J.: ~eol. Surv., Canada, Sum. Rept. Ina, Part r., 
p. 7. 

Bell, H.: Surv., Canada, Reports 01 Explorations and Sur
veys, 1878-9, p. 12C. 

Mc Innes, Wm.: "Basins of Nelsen a:1d Churchill Ri. ve r5," Geol. 
Surv., Canada, Memoir )0, 1913. 
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A copy of the topographic sheet 64A, Southern Indian 
area was photostatically enlarged from a scale of 1 inch to 
8 miles to 1 inch to 2 miles providing a rather inaccurate base 
map. The geology was plotted without the aid of vertical aerial 
photographs, but trimetrogon photos were found to be of occasional 
value. A new base map compiled from vertical aerial photographs 
has since become available, and the geology has been replotted 
on this map. 

Isolated outcrops in large drift-covered areas have 
been represented by a symbol on the map, but on shorelines of 
lakes and rivers where outcrops are found at fairly frequent 
intervals, the outcrop area has been represented as if it were 
continuous •. 

Some work was done within parts of the area previously 
mapped by Dawson with a view to determining the nature of contacts 
with more accuracy, but complete re-mapping was not attempted. 
Certain changes in map units appear on the present ~ap. These do 
not indicate that Dawson's interpretation is necessarily incorrect, 
but are the opinion of the writer based on observations which, 
like those of Dawson, were severely limited by the extensive cover 
of glacial drift, and are not to be regarded as final. 

Large drift-covered areas in the north and centra.l part 
of the map-area were not mapped by traverses hut were checked by 
careful observation from a low-flying aircraft. Several hours 
were spent in the work of eliminating these areas. The Assiak
watamo Rl.ver north of the map area was found to be very diffi
cultly navigable owing to the presence of rapids and falls. 

Special consideration was given to the mapping of 
basic intrusive rocks in the area south ~nd west of Split ~lke. 

Capable assistance in the field was rendered by Messrs. 
L. S. Binda, D. H. Anderson a~d R. L. McPherson, students of 
the University of Manitoha. Suggest-ions and guidance from Pro
fessor J. W. Ambrose of Que>en's University are gratefully ack
nowledged. Thanks are also due to Messrs. J. Dunhrack and 
M. Hatley of Split Lake and O. Lindal of Ilford for unsti:lt,"d 
helpfulness. 
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GENERAL GEOLOOY 

GENERAL STATEMENT 

The consolidated rocks of the a~ea are all of Pre
cambrian age and consist of in~erbanded sedimentarJ and vol
canic types intruded by numerous large and small WAsses of 
igneous rock, which range from felsic to ultramafic types. 

Yost of the rocks are highly metamorphosed and except 
for the younger basic intrusives and some of the granitic intru
sives, are corrmonly gneissic. Where metamorphism and granitiza
tion have been severe only indirect evidence as to the origin 
of many of the gneisses can be fo~~d. The gneisses have been 
classified as igneous or sedimentarJ according to their mineral
ogical composition and from field eVldence, such as gradation 
into rocks of known origin either across or along the strike. 

Previous nomenclature has been followed in calling 
tne volcanic-sedimentary types the Assean Lake series which 
has been variously considered to he correlative witn tne Hayes 
River group and the Keewatin series on rather douhtful grounds. 
Dawson's term "Pre-Assean Lake group" has not been used, as it 
is based on doubtful evidence of an unconformity between this 
group and the Assean Lake series. These will be discussed fur
ther in the description of rock types. The writer has been 
able to contribute little to Dawson's descriptions of map units 
which are extensively quoted for the sake of completeness and 
are augmented by new field ~~d petrographic observations. 

Considerable effort was directed towards the separation 
or the various types of basic intrusives which range in compo
sition from diorite to peridotite. Special attention has also 
been given to the granitization of sedimentary and volcanic rocks. 
Numerous examples o~ this process were noted. Many of the grani
tic gneisses classed here witn the intrusive rocks for the sake 
of convenience, are considered by the writer to be products of 
the granitization of older rocks by fluid agencies. 

The accompanying table of formations illustrates tne 
classification of rocks fou-'ld wi thin t.he area. 
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TABLE OF FORMATIONS 

Recent River alluv"lw.., peat, etc. 

and Glacial lake clay 

Pleistocene Boulder clay, sand, gravel 

Unconfonnity 

Diabase, t.rap 
------ Intrusive Contact --------------

p Granite, pegmatite, aplit.e, felsite 

R ----- Intrusive Cont.act -------------
A 0 Gahbro, diahase, dior::' te, pyroxeni te, 

R T pp.ridoti te, anorthosite 

C E Intrusive ----- Intnlsive Contact ------------
H 0 R Altered fine-gra ined acidic int.rusives 

A r 0 Rocks Grani te gne iss, pegll'.atite, creisen, 

E Z lit-par-lit gneiss, quartz-<iiorite 

A 0 gneiss 

N I ------ Intrusive Contact -------------

C "Quartz-eye" granite gneiss 
--- Intnlsive Contact -----------
Grey tonalitic quartz-feldspar-horn-

blende gneiss, diorite gneiss, 
hornblendi te, feldspar-garnet- horn-
blende gneiss 

Intrusive Contact 

Quartz-mica gneiss, ) Prohably 
gneissic quartzite, ) derived 
garnet-mica gneiss, ) from 
mica schist; ) Assean 

A some actinolite- ) Lake 

R chlori te schist ) series 

C Cong!omerate, altered ) Relative 

H greywacke, ann ~eta- ) age 

A morphic equivalents ) dol.Lbtful 

E 
A AS1'lean Volcanics: Basalt., andesite, dacite 

N Lake S.,d i~ents: Qua rt=i':.e, arkase, grey-

Series wacke, chert, argillite 
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DESCRIPTION OF ROCK TYPES 

Assean Lake Series 

Interbanded sedimentary and volcanic rocks whose 

original nature is usually evident are found on the shores of 

Assean and Split Lakes and the Burnbrcorl and Odei Rivers. 

These rocks con~titute a ~olded, faulted, and steeply dipping 

series with gneissic banding generally parallel with original 

bedding. This relationship is deduced frem the remarkable con

tinuity of bands of uniform composition parallel 'Kith the strike 

of the formation. Dawson reports crossbedjinG in a few places, 

but no bedding tops were observed by the writer. 

Dawson concluded that t'NO series of sedimentar'! rocks 

are present in the area, the Assean Lake series, and an earlier 

more highly metamorphosed Pre-Assean Lake group. The present 

author believes that Dawson's "Pre-Assean" rucks are metamorphic 

equivalents of the Assean Lake series. His conclusions as well as 

DaW'Son 's are pre sen ted be low. 

p. 20): 
Concerning the Assean Lake series Dawson states (1941, 

"These sediments have a clearly defined contact 

with the sedimentary gneiss on Assean lake, although 

the contact is exposed in very few places. Evidence 

for an unconformity between the two series of sedi

mentar'! rocks is as follov,s: 

1. The extreme difference in degree of metamorphism 
together with the fact tnat tne contact is not 
grada t ional. 

2. The contact is apparently irre~ular in centaur, 

suggesting deposition of the younger series on 
the eroded surface of the older. 

J. Slight aneular discordance. 

"Some facts relative to tn,~ above wer~ also dis

cussed in cr.nnection 'Hitn tl>' grey bn~iss at ':rJing lake. 

"Near the nortnp~st e~d ~f As~ean lake ~he s~di

men~,s in t,,~t: ·:ic~;!H.v o!' :.'le :cr.tact of the granite mass 

lying to the south a~ baked, hibh1y altered and i~~reg

nated witn 5rPL"'!itic material." 
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The wri~er was ahle to spend ve~l li~tle t:rr.e in traver
sing the contact between the two series, b~t found only hi~hly 
granitized re~~ants of greywacke on the shore of Assean Lake soutn 
of Location 3 and no sharp difference in rock t:rpes near Lhe con
tact where it had been plotted previcusly. Relatively pure ~uart
zite was found in the northwest. corner of Burnt·,vocd Bay, hut this 
rock was probably more resistant to metamorphism tr.an ;;rsywacke 
members. E."<:tensh'e granitization and drift cover thus create 
doubts as to the existence of a non-gradational con+,;tct, bur, do 
not disprove tr.e view held by Dawson. 

Sedimentary Rocks (1) 1 

A single helt of sedir.lentary rocks up to l~ miles wlde 
extends southwest for at least )0 miles from a point some 7 r.liles 
northeast of Assean Lake tnrougnout ~ne length of ete lake to 3urnt
'"oOd River. 

A second hel t extends fr';m l~ miles helQ'.'{ tile portales 
on Landing River throu~h ':.:le numerous islands of Split Lake and 
westward to the Burnt'Nood River ',or[lich it fo11O\'(s for approximately 
45 miles, tnus making a tot~l of 75 niles. The two sedimenta~' 
belts are of similar li~r.olosy and probahly represent the limbs of 
a major fold. 

These sedimentary rocks conslst ofluartzite, arkose, 
greY-Nacke, cr .. ::rt, and argillite. Arkose and some 0,' the :t~artzite 
are more thickly bedded than the otner types, beds in places heing 
a foot thick. Other quartzites, cherts, and argillite are t::ainly 
thinly hedded and in places intricately folded on a small scale. 
The various types of sedirr.en~ary rock are int.erbedded and vari
ations from Qne type to anoth~r appear along the strike. 

'~a!'t,zite occurs in pure and arkosic varieties, ranging 
in texture fr(1r.1 cherty porcellanOtls to medl~-Gralned t.:lPcS. 
Quartzite is cor..r.:only pure whi te or yellowish in hJ.r.n speclmen, b'Jt 
grey, greenish, and pink varieties ~lso occur accordi~L to :he 
impurities present, chiefly hiotite, feldspar, and argillaceous 
material. Quartzite and arkose corrJllonly have serici:e (iev~loped 
along hedding and shear planes. 

A helt of arko;;e ex::,;:-:d:> for s",ver;J.l miles 'l.l.0r.r.: Ule 
south shore of Landing fu ·/er. 

1 
Numbers in parentneses '3.re those of the map 1.L'Uts 'J,s"d on the 

accompanying map. 
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Numbers in parentneses '3.re those of the map 1.L'Uts 'J,s"d on the 
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Most of the arkose is a reddish crumbly rock in nand 
s!)eeiITlEln, and appears much like granit.e at a distance of a few 
feet. A fe\T elongate pebbles of reddish feldspathic material 
3/4 inch across were found. The rock consists mainly of lens
shaped aggregates of orthoclase, mlcrocline. and quartz, about 
1 inch long, separated by films of sericlte and epidote. Some 
specimens have considerable epidote and chloriT..e. This net-Ilks 
structure causes the rock to crumble and split easily into large 
slabs where weathered, b1tt bedding planes are seldom distinguish
able. The flaser structure is thought to be due to strong compres
sive shearing and granulation. 

Graywacke was found in several places in the area 
including Assean Lake and the shore of Split Lake north of the 
Landing River. The typical rock is medlum to fine grained and dark 
grey on the weathered surface. Gradation into argillite is corr~on-
1y observed. The minerals in the greywacke consist of sodic 
plagioclase, actinolite, and quartz, with considerable alteration 
to cnlorite, epidote, zoisite, carbonate, and sericite, with minor 
apatite, magnetite, and pyrite. Proportions of the essential 
minerals vary conslderably. 

Dawson reports the finding of cherts consisting of about 
15 per cent quartz, the remainder being chiefly biotite and seri
cite in parallel alignment. Some of the quartzites seen by the 
writer have a text~ure approaching the fine!"1ess of chert. 

Volcanic Rocks (2) 

Volcanic rocks are interbedded with sedimentary members 
along the north shore of Assean Lake near Location A, also in 
three places on the shore east of Locatlon B. Some occur as thinly 
intercalated flows, not over a few inches thick. Other flows are 
hundreds of feet thick, and volcanic inclusions of considerable 
size occur within grey granitic gneisses irmediately to the north. 
Northwards, the inClusions of greenstone decrease in size and 
become more highly altered. 

The volcanics are f~ne-gralned dark-green rocks consis
ting mainly of green actinolite and plagioclase which ranges from 
sodic to calcic varieties. Andesit,es, dacHes, and )XU;ClltS pr:)hably 
occur wi thin these rocks in whl.ch the small sue of grnn renders 
precise dete~inatl0ns of plasioclase dlfficult. There are no 
apparent primary structures, ',ut s"ne aredS a,e slightly schistose. 
Alr.erat;nn produ~ts are epidote, zoisite, and chlorite. 
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In the Pelletier - Waskaicmaka Lakes portion of the 
area numerous inclusions of basic material occur within pegr.~tite 
stockworks and granite eneisses. On the no~thern anT. of Waskaio~mka 
Lake such inclusions are associated with minor amounts of greenstone. 

Sedimentary Gneiss (4), &~d Conglomerate (3) 

Gneiss of sedimenta~ origin (4) underlies the area about 
Burntwood Bay on Assean Lake and forms a belt which trends northeast 
and is about 9 miles long and as much as 3 miles wide. As p~evious
ly stated, tne writer suspects that these are metamorphic and grani
tized equivalents of the Assean Lake Series. Because these rocks 
were not mapped in systematic detail by the writer, their descrip
tion by A. S. Dawson (1941, p. 17) is herein quoted. His comments 
on the conglomerate and altered gre~vacke (3) are also included. 

"These ~ocks weather dark grey and the outcrops 
commonly have a ribbed appearance due to differential 
erosion of alternate bands. The typical rock is 
coarsely-banded quartz-mica gneiss. The quartz is 
usually finely granular and forms bands up to 1 inch 
in width. Narrow bands consisting largely of coarse 
flakes of black biotite are interlaminated with the 
quartzose bands. Feldspar, hornblende, chlorite and 
sericite are present in varying minor amounts. In 
places, this gneiss grades into gneissic quartzite of 
which quartz is the chief constituent along with thin 
films of biotite and sericite. Locally, mica SChist 
sanetimes 2 to 3 f'eet in width may represent argilla
ceous material interbedded with the impure quartzites 
which were the orieinal constituents of the bulk of 
the gneiss. Conglomerate was encountered in very few 
localities at the southwest end of Assean Lake. Where 
found, the beds are thin and lenticular in habit, 
passing along the strike into typical gneiss devoid of 
pebhles. The matrL'( of such ccnglomerate is quartz
mica gneiss; the pebbles are not abundant and consist 
of granite, greenstone and quartz. The pebbles are 
greatly elongated in a direction parallel to the Lncissic 
banding. 

"On the northwest shore of Assean Lake near the 
mouth of Clay river a belt of garnetiferous quartz-mica 
gneiss outcrops. The outcrops weather red to grey and 
have a massive, granitic appearance. The fresh rock 
is seen to consist chiefly of mica, hornblende, quartz, 
feldspar and garnet, the mafic materials predominat
ing. The garnet is pink and occurs in round clusters 
which also contain quartz. Feldspar havine the cooposi
tion of intermediate plaGioclase occurs in irregular 
grains. 
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"The area between Four Mile lake and Crying lake, 
extending southwest along Hunting river, is also ~nder
lain b:r rocks of sed::.mentarJ origin. The southwestern 
part of this belt is u.,derl.1.in by 1uartz-IIUca gneiss, 
sometimes feldspatnic, and in general sl~~lar to the 
gneiss described ahove. These rocks pass northward 
into a large belt of conglomerate ••••••••••• which is 
at least 1 mile wide and outcrops along the nortn snore 
of Four Mile lake, extending at least 4 !lUles to the 
west of this lake. South of the junction of Hunting 
and Crying rivers a large conglomerate ridge rises 
about 100 feet ahove the surrounding country and forrr~ 
a landmark which is plainly visible from the lower part 
of Crying river, from Four Mile lake and from higher 
ground in the vicinity for miles around. A similar 
ridge occurs about 2 miles northwest, to tne north of 
Hunting river. 

"The groundl!lass of tnis conglomerate is SChistose, 
fine grained, contains many elon~ate bands of material 
rich in epidote and is in general si~ilar to the altered 
greywacke •••••••••.••• Pebbles are very numerous 
and fOnI! up to 80 per cent of the rock material. orne 
most abundant pebbles are pink to grey granite, whereas 
few of vein <1~rtz, ,~reenstone, diorite, gabbro, and 
pegmnti te were encountered. :'ne pebbles are all greatly 
elongated. One of the larger pebhles ~easured 3 feet 
by 6 inches by 2 inches; a pebble of average size is 
4 inches long by 1/2 inch by 3/8 inch. Smaller pebbles 
are more numerous and are not so greatly elonr,ated in 
proportion tc their Slze. The peb~les are elongated in 
the plane of schistosity of t.he matrix which strikes in 
a general east-west d1rection. Tne long axes of the 
pebhles are observed to plun~e at about )0 degrees to 
the east. 

"To the nortn pebbles become fewer and the conglom
erate grades into altered greywacke. This is a slight
ly schistose, green-weatnering rock in whiCh evide1ce 
of original heddinr, 'las heen ohlitt~nted. Tne green 
~olour is rbe largely to the presence of r.:aterial rich 
in epidote. The rock is fairly ~~i:orm in appearance 
wherever enrount,p.reri, h'lt exp()su~es are few and scat
tered. Microscopic p.xa~ir.a~ion of a thin section of 
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this rock shows it to ccnsist of 'tuarlz and epidot.e 
in about equal ar.:eunts, with about 20 per cene of 
hornblende. The luartz is :'tnp.ly recrystallized and 
is prEsent as irreg'Jl.:1r b:uv:s. AprarenUy all of the 
feldspar originally pres~nt i~ G~e rock, and possibly 
some of the ho~hlende, has been altered to epidote. 
The epidote occurs as small 5r~ins associated with 
hornblende which is present, in somewhat larger grains. 
Ma~r.etite in scattered crystals is a minor constituent 
of the reck." 

These f:neisses ~'ld schists are presumably deri'led from 
impure quartz sandstones, ark0se, greywackc, and con~lcmerate. 
Extreme variability in composition across the strike and remarkahle 
unifonnity along the strike of individual hands indicates that trle 
gneissic banding has heen developed parallel or nearly parallel 
with the original bedding. 

No rocks of volcanic origin were seen in direct associa
tion \nth these gneisses and schists, hut ',olcanics of .!lui'/alent 
age may be repre~ented hy inclus:'ons of actinolite-chlorite-feldspar 
schist which occur w:.Ulin the ~ranitic t:neiss in the central section 
of Split Lake and at the southwt:stern ~nd of Assean Lik.:. None of 
these inclusions is lar'Ee e:10ugtl to be shown on the pres'::1t map. 

Intrusive Rocks 

Intrusive recks ra!'"',,;i:1e; frorr. peridotite to 6,ani t,e occur 
within the area. Crcsscutting re iat.ionships and contac':. effects 
indicate that many of the r.:ore b2.sic rocks are younger than the 
granitic gneisses and older than some of the massive 6ra~itic rocks. 
The writer found that i.n t1;e scUt.h·H€St 1=art of the area a few, at 
least, of the basic dykes are younGer than fresh-appearin~ granit.es. 

Thus it is helieved that h.:1sic rceks are prohaUy 
aS30c::'ated nth t,W'O penods "f ir;n"'I')'ls ac~i.vit.y, alttl(;u,.;t. '.::'> late 
diabase and trap may represC::1':. derivatives of U:" lat.t'st Gr~,:;':'te 

and thus be nearly corrdat.i'!e 1n .:1.;.~ witr. ~. h·! l.'i.tter. 

Large areas of granitic rocks a~ hif5hly t;npissic, :md 
parts of the gneiss contain abll:1ciant irlcb.!lions of hasic r-:ck :.lnd 
sedimentary gneiss. Dykes ef pe£I'l;lt,it.e or ~;nnL" .• ! Cl,t rr:o:.t of the 
other rock types, including the ~ranitic g:1~iS~es. 
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Granitic and other Gneisses 

As previously s~ated, many of these gneisses are 
considered to be products of granitilat~on ar.d are no~, there
fore, intrusive in the strictest sense. 

The gneisses tmder consideration range in composition 
from quartz-plagioclase gneiss to IDlcroc:ine granite gneiss and 
gneissic pegmatite. Contacts oet.veer. tne various types of r,neiss 
are of necessity arhitrarilJ defined ;>_'1d approxir.1ate in poslticn, 
for there are good reasons for believing t;lat r.lOs~ o:~ ~!:er.: are 
related in origin. 

The grey tonalitic gneiss (5) is ct1:1sicf'rcd to be an 
exception to this rule as W2l1 appear in ~n~ foll~Ninl discussion. 
This rock has not been seen in direct contact with oti!er rock 
types and its relations 'Kitn them can only be infer!~d. 

Grey Tonalitic Gneiss (5). Grey gnelss underlies the central, 
northern, and eastem parts of Split :",k,.;, abo a:"'. ::.. rea north of 
Crying lake, part of th .. south sncr-e cf Pel1e':.ier Lake and of the 
north snore of Waskaiowaka Lake. The reck is coa~sely crystal
line, even-grained, ~'1d strongly banded. In many places the 
weathered surface has a yellOwish tinGe. Examination of four 
thin sections by the writer disclosed t~at the plagioclase is 
typically oligoclase of composition about An2S' In some speci
mens the plagioclase appears to be antipertnitic, having small 
inclusions of a feldspar which has lower indices of refraction. 
One specir:en contains labradorite.:luartz forms as much as 
)0 per cent of the rock. The dark bands c~nsist of eitner bio
tite alone or biotite and hornblende. Minor ~onstitutents are 
tita:1ite, pyrit.e, a'1d apatite. Feldspars a.re sll,;:;ntly seri
citized. Some of tne titanite is part::':. replaced by ilmenite. 

The texture on the wnole is strrJr1;;l,:.' sU.;ti~;,tlVe 0:' an 
igneous rock. ne:1ding 1:1 ti".f' bio'~ite 'l.n·! f"!~ci5pa!"s of' .1 specimen 
from Waskaiowaka Lake is S·1me '..ndicat.:"m. c:' r.:O'ferr."n': ·Htn:!.~ it:. ','jas 
part of a plastic rr.ass. If one ass:unes a :r:C'6r:atic on:.;!.n Lr' ~::.:.s 
gneiss one must assUo'!',p' t~lat cert'l.in incliisi r;ns ():' 1'l;trtz-biotite 
gneiss report~d by Dawscn ar<:? tn., !"cs'!l ~J af :l :::.":t,;,:: ig;r. s~c:: ~.s 

stopine from roof rocks. 
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On the other hand, abundant inclusions of hornblende
quartz diorite gneiss occur 'Kithin grani~e gneiss near the tonal
itic gneiss, suggesting that the latter could be a product of 
granitization of such inclusions. In such a process some removal 
of potassic constituents would be required. On Pelletier Lake 
similar tonalitic gneisses 'Here found near basic inclusions in 
pegmatite stoc~Horks, but a genetic relationship is for the 
present a matter of speculation. 

Dawson's grounds for a ma6~atic origin were stated as 
follows (1941, p. 18): 

"Two belts o~ grey igneous gneiss were encoun
tered. One underlies the central, northern and 
eastern portion of Split lake; the other lies to the 
north of Crying lake. This gneiss consists chiefly 
of coarsely-recrystallized hornblende and grey to 
white feldspar, with some quartz, a composition and 
texture which indicates igneo~s and probahly intru
sive origin. Confirmatory evidence is found in obser
ved intrusive relations hetween the ~neiss and the 
actinolite-chlorite schist inclusions. In one instance, 
dyke lets of gneiss were found filling fractures in tne 
schist close to the contact, while angular inclusions 
of schist were present in the nearby gn~iss. 

"Inclusions of quartz-biotite gneiss occur within 
the grey gneiss and suggest th~t the latter is intru
sive into the sedimentary gneiss of the southwest end 
of Assean lake. Different relations are indicated 
between gneiss and sediments in the vicinity of Cry
ing lake. Here the banding of the gneiss along the 
north shore of Crying lake dips uniformly to the north 
at about 65 degrees, whereas the schistosity of the 
altered greywacke to the south dips steeply south, 
making an angular discordance of about 35 degrees. 
No exposures were fOlInd along or near the contact. 
If this discordance of secondary structures can he 
taken to indicate an unconfonwable contact, then it 
must be assumed that the grey gneiss is older than 
the sedi~entary gneiss of the district, or that the 
altered greywacke and conglomerate to the south of 
Cl"'jing lake represent a metamorphic phase of the 
Assean Lake series of sedizr.ents." 

In the writer's opinion t~e tonalitic lneiss is rela
ted in origin to the "quartz-eye" granite gneiss which forms an 
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adjacent belt of rock and is cut by all other- int!"'ls::"les of the 
area. However, Dawson considers that the quartz-eye gneiss is 
definitely younger than the grey eneiss ~~d possibly older than 
the Assean Lake series ~mich it possibly underlies unconformably. 
He found small veins and stringers of blue quartz cutting the 
grey gneiss similar in appeariUlce with the 1uartz of the "quartz 
eye" granite gneiss within ~ mile of the contact. He regarded 
this as evidence that ttle grey gneiss is olJer. 

"Quartz-eye" Granite Gneiss b). The t',-pical "1uartz-~ye" 
gneiss consists of a1lllost equal amoun:s of feldspar and quartz 
with about 15 to 20 per cent of other ~inerals, hornhlende 
being the most abunda~t. As pla~ioclase (albite or oligoclase) 
is more prominent than ortnoc lase, the rock has the composition 
of a granodiorite. The blue quartz eyes are Virge and prominent 
and each usually consists of one crystal which has war/ extinc
tion. The c~stals are elongate and somewhat irregular in out
line. Alteration products are hiotite a~d epidote and the 
feldspar is considerably replaced by sericite. The rock is 
mediwn grained and equigranular except for the larger quartz
eyes. 

An unusual feat'lre of tnis gneiss is the presence of 
nwnerous boulder-like masses of basic material within it result
ing in a conglomerate-like appearance. Strin6ers of gr~~it~c 
material fill fractures in the inclusions indicating that the 
gneiss surrounded tne basic rock while the former was in a fluid 
state. Dawson suggests that these inclusions, some of which are 
more than 2 feet across are either early-formed magmatic segre
gations, or partly assimilated inclusions of a basic rock in'/ado:!d 
by the magma. The latter supposition is the more feasible, as 
they are not greatly different from larger inclusions of actino
lite-chlorite schist within tho:! grey gneiss. 

Granite GneisS
i 

Pe~matitei Greisen (7). A~eas ~4pped as gr~nite 
GnelSS (7) inc ude minor ntrusions of pcematLte and greisen. 
The 5r~~ite gneLss~s are somewhat variahle in mln~ral compOSition, 
but all are cut by basic intrllsL'Ies. They are l::eli~v·~d to be 
younger than the rocks previotlsly descrihed. 

The weathered surf Ice of t.he rl'ck is typically grey, 
but pinkish varieties occur. It is medit~ lrained and consists 
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mainly of pink and white :eldspars and quartz interlayered 
with thin ba:-tds of hornble:lde, chlorite, and biohte. In a 
few s~~ples studied in thin sectien the potash feldspar, 
chiefly microcline, exceeds the plagioclase (albite or oligoclase 
in amo~~t,but on the whole the reverse proportion seems to be 
tne rule. Most of tne feldspar is considerably altered to seri
cite. Hornblende and hiotite a~e the most corr~on dark minerals, 
hornblende being in places considerably altered to chlorite. 
Scattered grains of magnetite, a~tite and titanite are generally 
present. 

The grmite gneiss is younger than we Assean Lake 
series of sedimentar,r and volcanic rocks. It has ma:lY inclu
sions of materials fram this series which are easily identifiable. 
Other inclusions of quartz biotite scnist, and quartz diorite 
gneiss, some of whiC:l are se'leral feet 1:1 diameter, nay represent 
remnants of this series and of older basic intrusives. 

On the "est shore of the northwest am of Waskaiowaka 
Lake a large body of baS1C rock is surrounded by granite gneiss. 
The rock underlies an area at least l~ miles by t mile and ranges 
in compOSition frem hornblende gabbro to quartz diorite gneiss. 
Coarseness of grain indicates tnat it is most probably tne rem
nant of a basic intrusive older than the eneiss. Other basic 
inclusions in the gneiss at Pelletier Lake area and on the north
east ann of Waskaiowaka Lake contain fine-grained plagioclase, 
eitner oligoclase or andesine. Some in the latter location are 
associated witn minor 3."-ounts of greenstone. 

The ','(!'iter believes that in i:p.neral t.h.~ layeriOb 0: 
these granite €;neisses repres~r.ts relict heddine surviving from 
older sediment;.r/ layered rfJcks .'lfter processes of er'l:1itiza
tion, possibly accentuated ':1y di:ferential stresses 'nhich h.J.ve 
reslllted in rr.ovem..,~,t lare"!ly a10r.e the SaI".e planes of foliation. 
The pri:1ciplf' reasrms for this helief are: 

l. Regionally, the gra!1ite €;ne:"ss"s in the ge!'leral area of the 
two helts of rock co~prisine t~t: Assean Lake Series have 
roughly the sn:r:e st.rike and dip as the sediIr.entar:r rocks. 

2. Inc lusions o:~ ,':!1dss a:1c: schist. of undounted sedim<;ntar,! 
origin are commonly fo~~d within the gneiss. At Witchai 
Lake layers of quartz-Larnet.-r: ~ca schist were fOll!1d 
within the r,neiss. b sor.!i" pIac>:s t.::.~ inelusicns are 
s~~ver:l.l r"'et in ctiame~ter, in or,~ers tr.e Gneiss is a t:::n
ly laminated t,:rpe as found on th·! Gra~s River. I'roc~ps
sive Granitization of .a ::;reywacke was no~~d ori ·,~.e s('uth 
shore of Assean lake. Several in·Ert:1edl.lt.e sta.;es could 
be traced, including a "lit-par-lit" type of te:~ture. 
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Dykes, sills, and irregular bodies of pegr.latite are 
extremely common throughout the area. Only in places can these 
pegmatite intrusives be distinguished from later int~sions of 
similar rock, by the degree of alteration tnrough shearing stresses 
and hydrothermal action which have produced a greisen in the 
older rocks. This group is also confined to those minor intru
sives which are cut by gabbro dykes, although more than one age 
of basic intrusives certainly occurs. On the Nelson River near 
the Grand Rapids diabase dykes cut gra:1it.e gneisses and fresh
appearing pegmatites. 

Greisen occurs in places along tne north sno~ of the 
central section of Assean Lake, and along the Nelson and Grass 
Ri\rers, white mica being the predor.lina.'1t mineral. The rock has 
a crude gneissic banding rougnly parallel with the direction of 
regional shear. Dawson reports that sor:te fractures in the 
greisens have been filled by irregular kidneys and stringers of 
quartz. 

All pagmatites consist essentially of quartz, white 
mica, and orthoclase. 

Altered Fine-grained Siliceous Rock (8). Hand specimens of 
ttne-grained acidic intrusive rock (8) from the vicinity of 
Location B were examined by the nicer. Panning of several 
sar.1ples disclosed gold colours. Dawson mapped thiR rock type 
in same detail and described it as follows (1941, p. 23): 

"Altered, fine-grained, acidic rock, locally 
called porphyry, underlies a prominent point and 
islands on Assean lake in the vicinity of the 
Dunbrack vein (Location B). The rock cont.ains 
many inclusions of altered sedimentary rock, and 
the complex is cut by basic dykes. The rock is 
highly siliceous, dense, and contains much brown 
mica and some se ricite. It is 10caUy gneissic, 
and occasionally shows developr.lent of small pink 
garnets. While this rock is tentatively grouped 
as being related to the nearby bodies of grr-.i:.e 
gneiss, it may well be of earlier, and possibly 
sedimentar,y, origin. In tnin section the rock is 
seen to consist. of quartz, hioti te and fe ldspar, 
quartz bein~ the most ahQ~dant constituent. Bio
tite occurs in flakes of different sizes, oft~n 
bent and broken and as a rule not orianted in a.'ly 
particular manner. Feldspars are orthoclase a.'1d 
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acid plagioclase, and are all to sorr.e extent 
altered with development of sericite. rjTite is 
a minor accessorJ mineral. The rock is fairly 
even grained and the grain size is somewhat coarser 
than that of typical rhyolite. No defini~e evidence 
as to the rock's original nature could he fo~~d in 
the section studied. There is no suggestion of a 
porphyri tic tex"'lre." 

Basic Intrusives (9) 

Basic intrusives are numerous throughout the southern 
half of the area. As previously stated, more than one age of 
intrusion is suspected, and most of tne basic dykes and sills 
are cut by dykes and stringers of granite or pegmatite. 

The basic intrusives are generally black or dark green 
both on weathered and fresh surfaces. For the most part they 
are relatively unaltered, but a few are highly schistose. The 
writer believes that some of these rocks were intruded later 
than the main periods of crustal movement in the area, filling 
fissures and tension cracks created by sucn movements. Evidence 
for this belief is seen from the map which shows dykes continu
ing without horizontal dlsplacement across the Burntwood River, 
which is in all probability, the site of a major fault. The 
parallel arrangement of a series of dykes on the same river at 
the Elbow strongly suggests that they occupy tension faults at 
an angle of approximately 45 degrees to the rivel"-bed across 
which they can be traced. 

The schi~tose character of other dykes and the fact 
tnat some contain shear zones indicates that some of the intru
sives are older tnan some of the movements along fault planes. 

SOffie dykes and sills, such as the one on the south 
shore of Split Lake, are traceahle alone their strikes for 
several miles. With a few exceptions, their attitude is con
cordant with the layering of the enclosing gneisses and sedi
mentary rocks. Dykes and sills range from inches in width to 
1400 feet. 

The most abundant type of hasic rock is medium
grained hornblende gabbro (9a), ~hich grades locally into 
diorite (9c). Other types noted are diabase, olivine diahase 
(9h), pyroxenite (9d) and peridotite (ge). Dawson also found 
anorthosi te. 
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Gabbro, Diorite Gabbr
zt 

Norite (9a). A typical gabbro fr~o 
the Vicinity of the El ow consists of about 60 p~r cent feld
spar and the remainder chiefly a strongly pleochroic amphibole. 
The amphibole is in part acicular, and larger crystals contain 
remnants of pyroxene which have inclined extinction. Tne 
amphibole is apparently of the uralite variety, and the process 
of uralitization is nearly complete. Minor amounts of pyroxene 
of the varieties enstatite and augite are present as discrete 
crystals. The feldspars are subhedral crystals of plagioclase, 
some of which are zoned. Zones vary in composition from ande
sina An)) to labradorite AnS6, the latter being at the centre 
of a CI"'/stal. The feldspars are considerably sericit.ized and 
kaolinized. AccessoI"'! mir.erals a~e titanite, apatite, enstatite, 
and iron oxides, some of the latter having a sagenitic struc
ture suggesting geniculated twins of ilmenite. The amphibole 
has been considerably chloritized on the edges of grains and 
in a fcw places is altered to biotite. The texture is in part 
diabasic. 

Another dyke in the near vicinity is similar in com
position but contains some quartz, and plagioclase Which is bor
derline between and~sine and labradorite, ahout An47. The augite 
is much less highly uralitized, and the amphibole occurs in 
acicular and rosette-shaped aggregates. The name "diorite
gabbro" is considered appropriate for such rocks in Which tnere 
are local differences in compositkon. A large dyke of this 
description occurs on the Grass River approximately four miles 
west of Grand Rapids. 

Some bodies of gabbroic rock contain enstatite as the 
dominant pyroxene and tnerefore may be described as norit~. 
They resemble the gabbros in most other respects, kncluding 
degree of alteration. Dawson states that enstatite commonly 
has a schiller structure due to parallel orieutation of minu':.e 
inclusions. The writer found two fine-graLned dykes of this 
description, one on the ~ortn shore of Assean Lake approximate
ly two miles east of Location H, the other on the so~th shore 
immediately south of Location B. 

Diaba~e Olivine Diabase (9b). Diabase is co~mon throughout 
the southern part of the area. Tex:tures range from ,;oa.rse to 
very fine grained. A mediurt- grained dyke on t.he south central 
shore of Split Lake is almost identlcal ln composit~on with the 
gabbro from the Elhow, but contains no enstatite. In general 
the feldspar in the diahils,~ is !:lore calcic. Another occurrence 
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of rock of strikingly similar c~mposition is a large ~ass 
which intrudes A5saan Lake sedi~entary rocks. The lattice 
Or sagenitic structure of ilmenite distineuishes all thl~e. 

other large dykes of diabase occur along tne Ne:son 
River. A large body of olivine diabase underlies a deep bay 
in the south central region of Split Lake about ~our miles west 
of the Ripple River. The rock is greenish weathering arid coarse 
1n grain with little indication of feldspar in the hand specieen, 
so tha~ it resembles a pyroxe~e peridotite. In thin section a 
diabasic texture is revealed, with about 20 per cent labradorite 
(AnS6), 20 per cent olivine, 35 per cent pyroxene, 20 per cent 
amphibole, and ahout 5 per cent whi~e mica. Plagioclase forms 
srr~ll euhedral laths. The pyroxene is pr8dominately enstatite 
intergrawn with augite, both being replaced by an amphibole of 
peculiar pleochroism: X - colourless, Y - light brown, Z - brown. 
The olivine c~stals are traversed by a few hair-like Chrysotile
antigorite veinlets and are extensively serpentinized. This rock 
is intruded in several places by stringers of whitish pegmatite. 

On the northwest shore of Witchai Lake a large outcrop 
of medium-grained gabbro is intruded hy a large dyke of fresh
appearing pink granite. The granite in turn is cut by a small 
dyke of fine-grained diabase, which consists chiefly of plag
ioclase and amphibole. Th~s diabase has no obvious resemblance 
to other diabase in the area. On an island in the lake a granite 
ve~ similar to the dyke just mentioned intrudes lranite gneiss 
and another fine-grained basic dyke. 

A similar relationship was observed on the Burntwood 
River south of the rapids, where s~ll trap (fine-grain~d basic) 
dykes appear to be of youngest age. From these occurrences, 
two ages of diabase are inferred, separated by an era of granitic 
intrusion. Sornp. of the larger diabase dykes which are not in
truded by gr~~ite may helong to the group of younger aGe, but, 
lacking positive criteria of relative a~e, thlS must he consider
ed only as a possibility. 

Diorite (9c). The fresher appearine diorites (9c) were found to 
differ only slightly in composition from previously described 
gabbros and to Which they are probahly re lated in origin, as 
for example, the Grass River diorite-gabhro. 
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Certain schistose diorite dykes are included with 
this group, although they may originally have been either 
diorites or gabbros. Such a dyke i~trudes sedimentarJ rocks 
at the east end of Assean Lake and contains numerous small 
garnet crystals, derived no doubt from contamination by the 
sediments. The rock consists of approximately )0 per cent 
plagioclase, a calcic variety of oligoclase An28, 15 per cent 
quartz, and 40 per cent actinolite. The amphibole contains 
numerous minute euhedra of magnetite. Tnis dyke may represent 
a schistose portion of the noritic dyke also on the south shore 
south of Location B. The latter differs in having considerable 
titanite as well as enstatite. 

Another schistose dyke occurs on the south shore of 
the Bumtwood River east of the Elhow and at the extreme east 
end of Assean Lake. The latter contains staurolite, probably 
derived from older sedimentary gneisses of the wallrock. 

The schistose nature of all these dykes is probably 
due to their nearness to major faults and shear zone~. The first 
two described are certainly near the Assean Lake fault. The 
intrusion of the large central granite mass near their southern 
border no doubt also contributed to their metamorphism. 

At the east end of Split Lake a square-shaped island 
about i mile in diameter is wlderlain by pyroxenHe (9d). This 
rcck consists cniefly of orthorhombic pyroxene and augite, thus 
showing a definite relationship to noritic rocks previously des
cribed. The minerals and their alterations are similar to tnose 
in the gabbros. Augite appears to be the last-formed primary 
mineral in the rock except in some pyroxenites in Which the 
hornblende 1s apparently primal"'J. 

~xenite (9d). A pyroxenite consistin~ chiefly of augite and 
some hornblende was found on the Grass itiver about I dIe north 
of W1tcha1 Lake. This rock contains a considerable amount of 
pyrrhotite and a little pyrite, and assays snowed a trace of 
nickel. 

Peridotite (ge). Two isolated outcrops of peridotite (ge) were 
found in the south bay of the southwest end of Assear. Lake. The 
rock is highly serpentinized ~nd cont4 ins n:~erous minute 
stringers of cross-fibre asbestos which traverse the rock in 
various directions. 

- 24 -

Certain schistose diorite dykes are included with 
this group, although they may originally have been either 
diorites or gabbros. Such a dyke i~trudes sedimentarJ rocks 
at the east end of Assean Lake and contains numerous small 
garnet crystals, derived no doubt from contamination by the 
sediments. The rock consists of approximately )0 per cent 
plagioclase, a calcic variety of oligoclase An28, 15 per cent 
quartz, and 40 per cent actinolite. The amphibole contains 
numerous minute euhedra of magnetite. Tnis dyke may represent 
a schistose portion of the noritic dyke also on the south shore 
south of Location B. The latter differs in having considerable 
titanite as well as enstatite. 

Another schistose dyke occurs on the south shore of 
the Bumtwood River east of the Elhow and at the extreme east 
end of Assean Lake. The latter contains staurolite, probably 
derived from older sedimentary gneisses of the wallrock. 

The schistose nature of all these dykes is probably 
due to their nearness to major faults and shear zone~. The first 
two described are certainly near the Assean Lake fault. The 
intrusion of the large central granite mass near their southern 
border no doubt also contributed to their metamorphism. 

At the east end of Split Lake a square-shaped island 
about i mile in diameter is wlderlain by pyroxenHe (9d). This 
rcck consists cniefly of orthorhombic pyroxene and augite, thus 
showing a definite relationship to noritic rocks previously des
cribed. The minerals and their alterations are similar to tnose 
in the gabbros. Augite appears to be the last-formed primary 
mineral in the rock except in some pyroxenites in Which the 
hornblende 1s apparently primal"'J. 

~xenite (9d). A pyroxenite consistin~ chiefly of augite and 
some hornblende was found on the Grass itiver about I dIe north 
of W1tcha1 Lake. This rock contains a considerable amount of 
pyrrhotite and a little pyrite, and assays snowed a trace of 
nickel. 

Peridotite (ge). Two isolated outcrops of peridotite (ge) were 
found in the south bay of the southwest end of Assear. Lake. The 
rock is highly serpentinized ~nd cont4 ins n:~erous minute 
stringers of cross-fibre asbestos which traverse the rock in 
various directions. 



II 

- 2S -

Anorthosite. The writer S;J.W r:o anorttlOsite in tne area, hut 
Dawson describes some occurrences as follo'lrs (1%1, p. 2Ld: 

"Anorthosit.e is occasionally seen in lentic'.llar 
!:lasses 'IP ',8 10 f'-'''t, in lengtrl occurring wi tr.in hodies 
of ?,.:thh!'o, with which it shows grariationa1 cO:1tacts. 
The anorl.!-.osite masses lie near the centre of c"3.hhrc 
dykes 30 or more feet in rid th and are elongate paral
lel to the strike of the dykes. The rock is cQ/:lposed 
essentially of coarse crJs~als o~ basic plag1oclase, 
probably labradorite. It appears to represent a resi
dual phase of the gahhro mag~ZJ a~d to nave been the 
last portio!""! of the gabhro dykes to cr/stallize." 

Granite, Pegmatite, Aplite, ?elsite 

All the acidic intrusives that lack any ~neissic cnar
acter have been incl'Jded in tnis grl"lUp. Because tne various 
occurrences are grouped ~ogetner merely on grounds of litnologic 
similarity some doubt exists as to their relative ages, hut in 
some places the relati0nships are clear. On the north shore o~ 
Split Lake near tile nudson's Ray post, granite dykes wer~ ohs<:'r
ved cutting gabbro bodies tnat are intrusive into the t:rey tona
litie gneiss. On the northwest shore of Witchai Lake similar 
intrusive relations '/lith ~abbro a.'1d graniLe gneisses were ohser
ved. 

Numerous bodies of massive granite occur throughout 
the area. Direct evidence of their intrusive relationships with 
older gneisses was seldom seen in ·.he nortnern naif of the area 
where contacts se~m to he mainly of a .:raciat.lonal character 
except tnose of me pegrnatH.; c!yk"s. ~:ev2r~reless the wri ~,,'r 
hcli'~'lf'~s t.hat most o~ tr.ese :::"SSl'!e t:ranitic hod:es a~ cf slmi
lar age and probahly of mablt:ltic or1g1n. It seer.:s possi"J.e t-iiat 
they had tr.e S'lr.:e SOI:-ce as ttl" granit izing rnedi."l "mien tl"lns
formed sedime:1tArj rocks i:1',c eranite gneisses, hut if so, tney 
must have bee:1 intruded mucn later, precedinv, irruptions of basic 
rr.agma. Contac'.s het'llee:1 granit,e (10) and eranite r,rlciss (6, 7, 8) 
are of necessity arbitrarily defi.:-led and onl:r ,1pprc:<irotely 
located on the map. 

Th'! 1arr,est hody of .;ra:-:itf! seen 1n tt\e area li~s 
between Split. "lnc Assean Lakes. The rock is typically :1 ,link, 
mecil.um- to ~l!1e-grain"d gr:\"i-,p' wit:. hIlle 'lU."l:-':.Z and serne .,io-
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tHe. It c0nsists of apprc;d.:nately ;::0 per cer.t iJotash feldspar 
(orthoclase, perthitic microcline and myrmecki~e), 20 per cent 
each of quartz and plagioclase, and ~inor apatite and iren oxides. 
Aiotite occurs as small regularly distrihuted flakes. Other 
bodies of very sill'ilar granite were fou;.d at Witchai Lake, and 
south of Split Lake apprcxirr.iltely 8 miles west of the Grand Rapids 
on Nelson River. 

Most of the outcrops mapped as granite in the nortnern 
part of the area are sill'ilar to those in tne southern part except 
for a large hody of porphyritic granite on the southeastern shore 
on Waskaiowaka Lake. The phenocrysts are of flesh-pink feldspar, 
some attaining a length of 2 inches. The groundmass contains 
considerable 1uartz and hiotite, a fast-weathering material in 
which the phenocrJsts stand out in relief on tne surface. Appar
ently this porphyrJ grades 1:1 to medium-gralned granite. 

Lenses, dykes, and irregular lI'asses of pegmatite are 
numerous throughout the area, but none are large enough to be 
mappahle on the scale used. As previously mentioned, some are 
gneissic, or altered to greisen. These ~nd other fresh-appear
ing dykes which are cut by basic dykes are probahly similar in 
age to the granite gneisses and are grouped W1th them (7). 
Those pegmatites which intr~de hasic dykes are considered to be 
similar in age to tr.e lat.est m ... dium-~rained granites (10) and 
are grouped with tnem. The writer did not see sucn granites 
intruded hy pegll'atite, aplite, or :elsi~e at any location. 

Difficulty is admitted in distinguisning between the 
two ages of pegmatite in many places where the older has no 
gneissic structure. 

Typical pegmatite is coarse and pink coloured and 
consists chiefly of ortnoclase and l'lartz with few other ll:int'rals. 
An interesting feature of the pegmatite is the intrusion of 
older rocks by pegmatite strlngers fo~.ing a complex stockwork. 
A typical example of coarse gahhro thus intruded occurs on the 
eastern shore o~ tne Nelson River 'Kh"'r" t.vro trirutaries foro a 
fork around a large island in Split ~ke. Simil~r stockworks 
are numerous on the shores of palle~ier and Waskaiowaka Lakes. 

Aplite (10) is not COIl'JT:on in the a!"e1., h.lt a few 
stringers of aplite and pegmatite ",ere f01L"1d :'ltting irey ~ra:li
tic ;::neisses and granite ~neisses '\l.or.g ~he ~.lstern shore of 
Waskaiowaka Lake. 
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A few small irregular intrusive hodies of massive 
fine-grained pink felsite that ro:'ser:lhles rhyoli~e ill appear;mce 
were found in the large bay of Assean Lake south of Location B. 

GRANITIZATION STfIDIES 

OBJECT AND METHODS 

In several places ~n the southern half of the area 
rocks of sedimentary ~~d vol:ani: origin grade into granitic 
gneisses. This :elationship strongly SUGIJests repl.l,cerr:en:' or 
transfonnatjon of these surficial rocks by granitic errana':.lons. 

The formation of granit1c rocks by such metamorphic 
processes is termed granitization. Grout's (1941) definition 
of granitization is especially appropr1ate to the present study: 
" ••••••• that granitization includes a group of processes by 
which a solid rock (wi t.hout enough liquidity at any time to 
make it mobile or rneamorphic) is made more like granite than 
it was hefore, in ~inerals, or in structure, or in hath." 

In an attempt to demonstrate the changes Which cane 
ahout by some of these processes and to deduce the nature ot: 
the gr~~itizing medi~, a number of specimens in various stages 
of granitization were collected. The relative degree of grani
tization in these specimens was estimated visually. 

Thin sections were rrade for petrographic analys1s. 
Volume percentages of the essential minerals in the two speci
mens representing maximum and minimum granitization were esti
mated by the Rosiwal method. 

Chemical analyses were made by Mr. I. Spector, analyst 
and assayer for the Manitoba Mine~ Branch. 

Seve ral limi ta tions to the value of the invest1ga tion 
are recobnized, of which tne following probably are the ~ost 
L'llportant: 

(1) Owing to the small number of specimens studied and the 
small area, the investigation is not of the statistical 
type needed ror most conclusive results. 

(2) All specimens show at least a trace 0:' granitization and 
the method of visual estlJr.ation is admlttedly rough. 
en the other hand, the two extreme examples could he 
"xpected to show significant contrasts in chemical 
and mineral composition. 
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mens representing maximum and minimum granitization were esti
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() The assumption of a heterogeneous composition in the 
original sediment has been rrAde. Here a~ain statistical 
study would be of greater value. 

(4) The difficulty of accurate separation of certain ele~ents 
such as sodium and potassium is a common experience to 
the analyst. 

In view of the above limitations this research cannot 
be expected to contribute a great deal to tne problem of the 
origin of great bodies of granite, but ~'ield relations indicate 
tnat the processes deduced probahly apply to large areas of 
granite gneiss in tne Waskalovmka Lake area. 

THE FIELD EVIDENCE 

?lve speci~ens were collected from an area measuring 
only tens of feet in diameter on tne south of Assean Lake immedi
ately south of Location B. The rock underlying tnis area is a 
gneissic complex, the gneissic layering of the more granitic parts 
having the same strike and dip as the layering of the parts which 
are of obviously sedimentary origin. Layers of sed1n:entary mat
erial range from several inches down to minute thicknesses, and 
they tend to fray out or lense out along the strike into more 
grani tic rock. 

The sedimentary rock forms a band which can be traced 
along the strike for several miles. Locally tne least altered 
parts consist of greyish medium-to fine-grained rock, fairly 
homogeneous in appearance and probably in composition. 

One specimen as free from granite as possihle was 
taken, one as completely granitized as possible, and three of 
intermediate types. Almost anyone type may be seen in contact 
with any other type in tPe field, and even where the contact 1s 
superficially sharp, some eVidence of gradation can usually be 
detected. True "lit-par-lit" layerinG is conSidered to be 
present in places hecause of its parallelism to the layering of 
the sedimentary band as a whole. 

One contact specimen of a hasic volcanic rock was col
lected from the north shore of Assean Lake for petrograpnic study. 
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THE PETROGRAPHIC EVIDENCE 

Unaltered Sedimentary Reck (1)1 PLATE IA 

In hand specimen the least gr~nitlZeG sedlmentary 
rock is grey in colour both on the fresh and weathered surfa.ces. 
It is rather flne-grained, grains averaging about 0.5 ~il1imeters 
in diameter, and is thinly but regularly layered. Nuneraus tnin 
black layers of biotite and chlorite are presen~. Less co~on 
are thin wnitish quartzitic layers. Minor .... arping of layering 
was found in places. 

In thin section the rock was found to consist of about 
SO per cent plagioclase, 30 per cent quartz, 15 per cent biotite, 
and 5 per cent accessories and alteration products. The plagio
clase occurs in thi::ker layers than the quartz and has the aver
age composition of oligoclase approaching andesine, about An28. 
Quartz gralns are generally slightly larger than the feldspar 
grains and are chiefly disposed in narrow quartzitic layers. 
Tne grains are ovoid in shape. A greenish brown biotite is typ
ical of the rock. Small grains of titanir.e and apatite are 
scattered through the rock and ver,r minor amounts of pyrite, 
magnetite, and zircon are present. Small masses and grains of 
carbonate, flakes of white mica, and epidote replace the feld
spars. 

Anotner sample of similar rock (2) was found to nave 
undergone a sl~ghtly different degree of metarnorphlsm. A penn
inite type of chlorite is replaced by green biotite. White 
mica 1s fairly abundant, making up about 10 per cent of tne rock. 
The plagioclase is andesine, An30 in places considerably altered 
to epidote, zOisite, and sericite. 

A layer of granitic material 2 mill~meters in thickness 
lies parallel to the foliation. It consLsts of a nearly contLnu
ous layer of quartz with less contlnuous and regular layers of 
potash feldspar .... ith no twinnine. 

Partly Granitued Rock (J) 

This rock is considerably more granitic in appearance 
than the specimens of the above cate~ory. It canSlsts of thin 
non-continuous plnk and grey layers which represent granitLc 
and sedimentary material respectlvely. In tnin section the plag
ioclase has a composition of An25 and is replaced hy more whir.e 

1 Nwnbers in par!:!ntheses are those of the chemical and Rosiwal 
~~alyses listed on page 32. 
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mica and carbonate indicating breakdown of a more calcic feldspar. 
Clastic quartz grains have lost their fonner ovoid shape and 
are considerably more elongated. Grains of both quartz and feld
spar have straighter mutual boundaries showing a greater degree 
of recrystallization. 

Lit-par-lit-gneiss (4) 

This s~ecimen is composed of alternate layers of 
brownish mainly sedimentary wAterial and pinkish mainly granitic 
material, which average about) millimeters in thickness and 
several incnes in lateral extent. A thin section reveals fair-
ly continuous layers of quartz about 0.1 ~illimeter in thickness, 
separated by finer grained aggregates of quartz, feldspar, ~cas, 
and carbonates. Quartz forms about 25 per cent of the rock. 
White mica is more abundant than brown bjotite and replaces it. 
Fresh-appearing potash feldspar, much of it showing the charac
teristic twinning of microcline, is fairly ahundant. rhe plagio
clase is oligoclase of compositIon ahout An25 and is considerably 
more altered than the potash ~eldspar and is helieved to form 
part of the sedimentary material. Relative 1uantities of the 
different feldspars were diffic1llt to estimate without using the 
Rosinl method. 

Although the layers of contrastlng material are dis
tinct in h~~d specimen, the microscope reveals a little grani
tic material in the D~inly sedL~entarJ layers WhICh consist 
chiefly of quartz and plagioclase bell~ved to he of primary 
origin. 

Granitoid Gneiss (5) PLATE IR 

Parts of the gneissic compl~x in this area are ve~· 
highly granitic in appearance and this sp~cimen is believed to 
he fairly t:~ical. Similar rock was seen in several places in 
contact 'Nith rocks of all types pr~viollsly deRcribed, and it 
has layering parallel to tnese rncks. It weathers pir.k like 
granite, and hlack lichens Which prefer granitlc rocks grow on 
the surface. I.ayerin~ is well developed hilt non-contlnuous and 
is caused bJ thin layers of green chlorite. The greater part 
of the rock is rather fine gratned, resembling rhyolite. 

Under the microscope potaRh fe ldspar is seen to he 
about twice as abunriant. as plap,loclase, 'Hhich is oli~oclase 
about Anl8, much more sodic than that in the other specimens. 
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Wisps of chlorite occur throughout the rock, and considerable 
white mica in flakes is present. Biotite was not found. It 
has probably been replaced by the chlorite. Carbonate occurs 
in veinlets and numerous grains. Small aggregates of epidote 
and zoisite were noted. 

The texture of this rock is distinguished by the com
plexity of crystal intergrowth and greatly increased grain size, 
up to 1.S millimeters. Layers chiefly of plagioclase indicate 
survival of considerable sedimentary material in spite of the 
highly granitic appearance of the rock, and show its affiliation 
with less granitized types. 

Granitized Volcanic Rock (6) 

This rock is green, fine grained, and scnistose. It 
is invaded by reddish ton~~es of fine-grained granitic material, 
about one inch long, with sharp contacts. Under the microscope 
the line of contact still appears fairly sharp, but the composi
tion of the two rock types is more gradational in character. 
The greenstone contains numerous subhedral to anhedral metacrysts 
ot potash feldspar contributed by the granite which has feldspars 
of similar size, up to 2.5 millimeters. 

The greenstone has a dark, fine-grained groundmass 
consisting of epidote, zoisite, and chlorite with larger anhedral 
grains of green hornblende and feldspar. Abundant small un
twinned crystals are probably of sodic plagioclase. 

Metacrysts developed in the lava consist of quartz 
and potash feldspar. They are subhedral to anhedral and their 
edges are irregular in detail suggesting growth by replacement. 
The feldspars are patch and ribbon perthites, some with Carls
bad twinning. The presence of any plagioclase is considered 
doubtful. 

The relationships observed are considered to indicate 
soma process of replacement rather than injection of molten rock 
into available zones of weakness. The granite has a porphyritic 
texture, and much of the fine-grained groundmass has consider
able epidote and chlOrite, material derived no doubt from the 
greenstone. The groundmass is made up of intimately intergrawn 
crystals, mainly of quartz and perthite. The larger crystals 
are similar to those in the greenstone. The texture is not 
poikiloblastic, but a pattern of interlocked grains of irregu
lar elon~ate shape. No twinned feldspars were found, and r.:> 
plagioclase could be identified. The quartz exhibits undul)se 
extinction. 
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THE CHEMICAL EVIDENCE 

Chemical analyses of four of the specimens of grani-
tized sedimentary rock previously described are listed below. 
Analyses of (1) and (5) are accompanied by volumetric estimates 
of mineral composition obtained by Rosi.a1 methods. 

Chemical Analyses 

(1) 0) (4) (S) 

Sj~ 69.24 70.29 71.49 74.88 
Al20) 15.24 16.08 14.80 13.30 
F820) .79 .30 .28 .36 
FeO 2.27 1.66 1.45 .74 
1Ig0 1.46 .92 .61 .Sl 
Cao 3.99 3.36 2.21 1.09 
Na20 2.82 2.58 2.41 2.33 
12° 3.10 3.94 S.26 S.34 
H2O + .67 .69 .38 .50 
H2O - .02 .01 .01 .0) 
TiO, .38 .36 .27 .26 
P20S .08 .12 .10 .05 
Uno .05 .03 .02 .02 

Total 100.11 100.34 99.29 99.41 

Specific Gravity 
(t O.OOS) 2.728 2.705 2.075 2.656 

Rosiwa1 Analyses 

(1) (5) 

Quartz 26.0 30.4 
Plagioclase 43.S 21.0 
Potash feldspar 14.5 40.4 
tica 13.4 6.9 
Alterations 2.S 1.3 

Total 99.9 100.0 

CONCLUSIONS 

Both the petrographic and che~cal analyses clearly 
show that changes other than thermal recrystallization have 
taken place in the sedimentary rock. With advancing granit1za
tion there is a substantial incr~ase 1n potash feldspar and 
decrease in plagioclase. This has heen accompanied by expec
table increase 1n K20 and 5102 and decrease in Na20, CaD, and 
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mafic oxides such as Fe20), FeU, and MgO. Plagioclase has 
broken down with liherat~on of free calcite but tne calcium 
content of t he rock has diminished markedly. 

It is evident that an important transfer of material 
has occurred, too great to be explained by s~mple injection of 
magma into open spaces. "L~t-par-lit" texture, like that of 
other types of foliated gneiss in this area is not simply due 
to metamorphism or anatexis. Some type of replacement must 
be appealed to in spite of attendant space and energy problems. 
Replacement by feldspathisation is wel~ shawn in the granite
volcanic contact specimen. 

The type of replacement may not have been of a forcible 
type, but the medium seems to have acted like a highly fluid 
form of matter. Evidence for this is found in tne ability of the 
granitizing agent to penetrate fairly dense, fine-grained rocks. 

Highly fluid behaviour is seen also in the tendency 
to follow open spaces or zones of law pressure in the rock, 
primarily the planes of foliation, producing a layered gneiss. 
There is no evidence of metamo~hism beyond the biotite grade. 
Presence of mlcrocline is not generally supposed to be an 
indicator of' extreme temperature. A thin fluid medium at mod
erately high temperature seems to fit the above conditions best. 

STRUCTURAL GEOLOGY 

FOLDING 

The entire area has been subjected to repeated fold
ing, faultine, and igneous intr.lsion. Detail of the accam
panling map and the scarcity of outcrops does not permit of 
a final structural interpretation, but ln the southern half of 
the area the outlines of major folds have been deduced. 

The rocks of the Assean Lake series are believed to 
nave been warped lnto a large fold in tne north central region 
of Assean Lake. Because the writer 'RaS unable to trace the 
foliation in tnese sedi~entar.1 and volcanic rocks around the 
presumed apex of the fold, and found no beddine tops, it is 
not possihle to determine whether an anticlinal or synclinal 
type of fold is present. The structure has also been too much 
complicated by cross faulting to identify corresponding members 
outcropping in the narrovrs on each limb, hut a fold is indirec
tly in~erred from the disappearance of the volcanlcs against 
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sedimentary formations to the east. 

Dips within these rocks are generally steep. On the 
northern 11mb of this presumed fold they are rather less steep, 
~bout 65 degrees, than on the southern limb which has an aver
age dip of nearly vertical. Direction of dip on both limbs 
is south. 

Numerous minor drag-folds were observed throughout 
the length of Assean Lake. Almost invariably the drag-folds 
were found to have the same attitude, and were observed to 
plunge at approximately 60 degrees southwest. Drag-folds are 
apparently the result of differential movements in a northeast
southwest direction with the effect of displacing the northwest 
side of the zone mainly to the northeast. Minor reversals in 
the drag-folds occ'lr, but they are few. 

Dawson has observed the pitch of elongation in pebbles 
of a sheared conglomerate west of Four Mile Lake to be 30 degrees 
northeast. Thrusting movements in a vertical plane parallel to 
the pebble elongation could also produce drag folds pitching 
60 degrees southwest. 

A possibility that tnis w4jor fold is related to 
movements along the ABsean Lake fault is suggested. In areas 
of intense movement, such as tne narrows of Assean Lake, folds 
have had a tendency to pass into minor thrust faults measuring 
inches in displacement. Small trap dykes of tne vicinity are 
affected by this folding, indicating that some of the thr~sting 
occurred at a fairly late date. 

Complex folds in the ABsean Lake series at the east 
end of ABsean Lake contain interlarr~nated felsitic material sug
gesting that the intrusion of t~e central granite mass was 
accompanied by the thrusting movements. 

Sedimenta~ rocks in the Split Lake area form a band 
which is roughly parallel to the dlrection of regional shear 
and schistosity which varies ~rom approximately east in tne 
western part to about south 7Q degrees east in the TAnding River 
region. This band joins the Assean ~~ke h~nri thus :orrr~nG a 
V-shaped structure. Th.ee explanations for sach a struct.ure 
are suggested: 

1. The two bands represent the limbs of a m~jor fold, having 
an east-striking axis in the central arP.a he~ween Assean 
and Split Lakes. A minor anticl:ne is indlcated by dips 
in the Landing River area which could be a secondary 
fold on the southern limh of a major structure. 
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2. The two bands described above rerresent memb~rs of a con
cordant series split widely asunder hy ':he wedginG action 
of gr~~itic intrusions, i.e. tne central gra~i:e mass 
and possibly some of the gneisses. 

3. The two bands represent two differe~t series separated by 
an angular unconformity. 

Although the contact of the two sediment~r.1 bands 
lies under thick drift cover, Theory 1 is thought to be most 
probable by tne writer. Drag folds are not ~lent~ful in the 
Split Lake band and those found are not very consistent in atti
tude. 

Theor.1 2 requires immense forces to effect such a 
large displacement, although a similar theory has been advanced 
to account for some of the arches in layered rocks of the Lynn 
Lake area of Manitoba. 

Against Theory 3, the t.,.o sedimentary bands are of 
fairly similar lithology and degree of metamorphism, and have 
similar relationships to other rocks of the area tliUS strongly 
suggesting similarity in age. 

SHEARING, FAULT[NG, FRACTURING 

The more competent rocks of the a rea, such as siliceous 
sedimentar.1 rocks and 5ne~s3es, have yielded to defo~at~on by 
fracturing and development of gneissic banding parallel or near
ly parallel with bedding planes. It is ~elieved t~t most of 
the stress in such rocks was taken up hr movement along these 
planes. On the other hand, a strong schistosity was fo~~ in 
alcost all of the less competent andes~tes, dacites, and basalts, 
and sor.:p of ~.he hasic dykes. 

MIlCh of the ~ne~ssic hand~ng and scn~stosity is evi
dently related to the folding and faulting, the latter being 
responsible for strong lineaments 1n the topography. Folds in 
areas of most intense IT.ovement., Silcn as the narrows of Assean 
Lake, have had a tendency tc pass into minor thrust faults which 
measure incnes in displacement. 

Such folds are tn~ chief criteria that movements on 
the Assean Lake fault were mainly in the same diI~ction and 
related to the drag folds prevlously described. 
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Dawson (1941, p. 26) lists three lines of evidence 
for existence of a fault underlying the narrows of Assean Lake 
and these have been substantiated by the writer's findings: 

"1. The impossibility of correlating the 
geology between one side of the narrows 
and the other, although the two shores 
are often no more than 400 feet apart. 

2. Strikes of bedding and gneissic banding 
towards the west end of the north side 
of the narrows differ by as much as 
30 degrees from the strike of banding 
in the granite gneiss immediately across 
the narrows. 

3. Minor faults, roughly parallel to tne direc
tion of the narrows, are commonly obser
ved along the north shore." 

This fault is difficult to trace southwest from 
!ssean Lake, OIrlng to drift cover, but it would seem reasonable 
to assume that it extends along the Burntwood River for some 
distance. 

On the indirect evidence of drag folds which are 
probably related to the thrust faulting, and some of wnich pass 
into minor faults rougnly parallel with the main lineament, 
movement on the fault is considered to have displaced the rocks 
on its northwest side towards the northeast. 

A. minor fault roughly parallel with the main fault 
probably occupies the long bay and river east of Location A. 
The evidence of direction of movement is the same as that for 
the major fault. 

Cross-faulting in a roughly north-south direction with 
considerable horizontal displacement can be inferred at several 
places. East of Location A a b~~d of gneissic sedimentar,r rocks 
ends abruptly againet a wide zone of volcanics, which seem to 
form part of a major fold. The contact is covered by a large 
area of swamp. A smaller dislocation probably occurs along tne 
Burntwood River at its confluence with the Odei River. The 
fault continues up a trihutary north of the Odei River. A band 
of Assean Lake sedimentary rocks is not continuous in strike 
southwest across the river junction, and the west side nas 
apparently been displaced towards the north. 
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Shear zones are plentiful in the less corepetent rocks, 
such as volcanics and basiC intrusives. In sedimentary rocks 
and gran1te gneisses, differential movement has taken place 
chiefly along pre-existing planes of fol1at10n. rhe Grass R1ver 
lineament is the site of a stronlly sctlistose zone parallel witn 
the layerine of tne garnet-mica-granite 5neiss, granite Gneiss, 
and pegmatitic greisen of the re~ion. Biotite and muscovite 
scn1st was found in places alon5 the r1ver, and narrow scnistose 
zones occur in basic dykes althou~h large hor1zontal displace
ments in those dykes wnich could be traced across the r1ver were 
not observed. The wri"er c(mcludes that this was an area of 
strong compressive stress '.ri. th sma l1 di ffe rential movements along 
closely spaced planes of schistosity, t!"',e movements decre'lsine; 
in intensity north and south of the r1ver. 

Direction of movenp.nt in this shear zone 1S not clear. 
Drag folcts were not found in many places, hut at one location 
near the Nelson River a displacer.Jent of the north side towards 
the west is indicated which may be related to movements in the 
shear zone. 

A smaller shear zor.e was found in the Burntwood River 
at the Elhow, at the contact of a bas1c dyke with gran1te 5neiss. 

The northern half O!' ~.h~ area is characterized hy 
few obvious structures. A fe-" creek beds appear to be tr.e loca
tion of small open faults which t. rend no rtheast. This is parti
cularly true of t he area immedi"lt.e ly nort.h of Waskaiowaka Lake. 
Granite gneisses north of ?elletlcr Lake and some of those on 
Waskalowaka Lake strike approxi~ately east ~nd have low dips in 
varying directions. Strike and dip of the SdllstOSity b plnk 
granite gneisses on the southwest shore of Waskaiowaka Lake are 
fairly regular, apparently resulting from the shearing of granite 
into platp.s striking east and dipP1ng from flatly north to verti
cal. As far as can he determined, there 1S no Il'.arked difference 
in structure between the north and south shores of th1S lake. 

ECONOMIC GEOLOOY 

now 

The massi.ve nature of the central hody of granite in 
the area between ~sseRn ana Split Lakes suggests that movements 
associated with this latest period of granit1c incrusion could 
have heen the cause of the fracture s:~tems 1ntc WhlCh tne 
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quartz veins, silicification, and gold deposits were introduced. 

Gold values have been reported from narrow qua rtz veins 
in the southern half of the area particularly in the vicinity of 
the west channel of Nelson River at Split Lake. In 1928 claims 
were staked at that point, at the mouth of Burntwood River, and 
around Tea and Copper Lak~s, but all have been allowed to lapse. 

A group o~ claims was staked ir. 19)9 at the north
~astern end of Assean Lake but was allowed to lapse in L940. In 
1936 the "Linda1 vein" (Location A) was discovered, and a group 
of claims staked by Messrs. J. Dunbrack, ~. Green, and associates. 
&,couraging gold values were found in surface trenches but diamond 
drilling brought inconclusive results. 

The deposit is said to be lenticular in natlL~, quartz 
bodies as much as 175 feet by 7 feet occurring at intervals 
along a shear zone which strikes east in highly schistose sedi
mentary rocks. The zone has h~p.n traced for a length of 600 feet. 
The quartz ~s of a grey cherty type and contains considerable 
galena, pyrite, spnalerite, and chalcopy~ite. 

A specimen of bluisn grey quartz from the dump was 
found to be sheared and heavily mineralized, chiefly ~th galena. 
Gold colours are easily ohtainp.d from panning the material of 
this deposit and of the "Dunbrack ve~n" (Location 9) Which, like 
the Lindal, can only be examined in sur.m~r when the water in the 
lake is low. 

The "Dunbrack vein" was discovered hy Messrs. Dunhrack 
and Green in 1937. Under an option aereement approximately 
2,000 feet of dia:::ond drilling Ims done by Sherritt ~ordon Mines 
Limited, in 19)8. Eight consecutlve noles showed gold values 
ranging from Q.12 ounces to 0.ge ounces per ton for core ~tidtns 
of 1.6 to 3.0 feet. Tne vein '/fas tested :it apprnximar.ely the 
40-foot horizon. 

The vein ~ills a frae t:l!'e zone 1n an igneous-seduen
tary complex, ann consi.sts of Tlartz and r.a!1erallzed, slliclfied 
schist. The vein stnKp.s approximately north h5 degrees east 
and dips gO degr'!es southeast. H~gtl '/fat~r prevented an exarr.ina
tion of the outcrop, hl~t sa:::~les were ortal!1ed fr~lr.l Mr. Dunbrack 
Ahundant galena, sphalerite, chalcopyrite, :inj pyrite with 
minor pyrrhotHe were found in the I!'.aterial. A ~mb sar.Jple of 
ore hieh in galena content Showed a golct v."ll'-le ot' ) .lH ounces 
and 3.12 ounces of silver per ton, and O.tiO per cent. of zinc, 
and ).38 per cent of lead. Another selec~,ed sanple stlowed 7.h2 
ounces of gold per ton. 
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About ~ mile southwest of the Dunbrack vein, a 
similar ve~n occurs on a small isl&,d. rhe ve~n appears to 
occupy a fractured zone in a r~ne-~raln~d i~truslve gneiss. 
It 1s reported to contain visihle gold in pi~ces, but a grab 
sample showed only traces of gold. 

Other rrineral occurrences ha'/e been observed by Dawson 
in the southem half of the area. They are said to consist of 
(1) cherty quartz veins and stringers containing galena and 
sphalerite; (2) grey, glassy qua~z contain~ng pyr~te, pyrrhot~te 
and chalcopyrite; (3) stockworks o~ quartz stringers accompanied 
by alteration and mineralizat~on of the surround~ng rock; 
(4) mineralized zones of schistose rock. 

Such occurrences are supposed to have been observed 
chiefly in a broad zone that erlends northeast thro:.tgh Assean 
Lake and toe northern part of the Assean River, also at scat
tered points on Split Lake. Specimens of glassy blue quartz 
collected by the writer from islands in Split Lak~ showed no 
gold values, however. 

The northern half of the area, including Pelletier, 
Was kaiowaka, and B Lakes is remarkably free fram any sign of 
mineralization, as far ~ this reconnaissance type of explora
tion has revealed. No 'luartz ve~ns were found. 

The southem part of this area, WhlCh includes Assean 
and Split Lakes, conta~ns lar&e bod~es of rock wh~ch have been 
suhjected to wide-spread granit.ic int.l"J.s~on accompanied by fold
ing, fracturing and later injection o~ m~n"'ralized quartz. The 
Assean Lake Series, because of its h~ghly varied nature and 
br~ttle members, is probably the most favourahle formation for 
gold prospecting, particularly in the vic1nity of Assean Lake 
where folding and fracturing and intrusion are particularly 
intense. The belts of sedimenta~ gneiss in the area also may 
be considered favourable for similar reasons. 

An unfavourable feature of the structure is the 
presence of numerous small cross faults which are considered 
responsible for the discontlnuous nature of same known depos
its such as the "Dunbrack voin". 

Nlr.KEL 

As previously not.ed .mder "Basic Intruslves". 
several occurrences of nickel have neen reported 1n the south
ern half of the area in gabbro, diorite-gahbro, and pyroxenlte. 
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In the fall of 1950 the "Pat" group of 138 claims "as 
staked by Canadian Nickel Company Limited, exploration subsidiary 
of International Nickel Company of Canada , Limited. 

Abundant disseminated pyrrhotite has been reported from 
parts of the large gabbroic dyke on the south shore of Burnt
wood Bay in Assean Lake. Unfortunately such occurrences "ere 
not seen by the writer. 

A small outcrop of pyroxenite 'Nas found at lOW' water 
on the northern bank of the Grass River, approximately one mile 
east of Assean Lake. The exact location remains unknown due to 
map inaccuracies in this viCinity. Sparsely disseminated pyrr
hotite and pyrite were identified~ and assays yielded a trace 
of nickel. 

The presence of large bodies of basic intrusive rock~ 
some of "hich have a composition related to norite and contain 
mineralization in places, has aroused interest in nickel pros
pecting in the last fe" years. 

As nickel deposits are especially favourable for pros
pecting by geopnysical methods, the extensive cover of glacial 
drift may prove les~ of an obstacle in making new discoveries 
of nickel than of gold, and more activity of this kind can be 
expected in the southern half of the area in the future. 

Intermittent prospecting has been carried on in the 
nortnern half of the region, around Waskaiowaka Lake, for some 
years but without any known result. The writer, on the basis 
of a rapid reconnaissance, enco~~tered nothing in this northern 
area to encourage prospectine efforts in the near future. 
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nortnern half of the region, around Waskaiowaka Lake, for some 
years but without any known result. The writer, on the basis 
of a rapid reconnaissance, enco~~tered nothing in this northern 
area to encourage prospectine efforts in the near future. 



- 41 - PLATE I 

A - Photomicrograph of a thin section of sedimentary rock from 
Assean lake showing relatively unaltered composition and 
layering. 

P - plagioclase (grey), orthoclase and microcline (black) 
Q - quartz (white) Magnification: x70 (Page 29) 

B - Photomicrograph of a thin section of grar.itcid gneiss 
showing highly granitic portions, and r~mn~~ts of ori
ginal sediment (plagioclase) 

P - plagioclase (,;rey), orthoclase a:1G microcline (black) 
Q - luartz (whi~e) ~1gnification: x70 (Page 30) 
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