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TLE-A-LA~CROSSE MAP~AREA, SASKATCHEWAN
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INTROQUCTION

Ilo=h~la~Crosse map-arca, comprising about 5,400 squore
niles, lics in wost=contral Saskatchewan, betwoen latitudes 55 to 56
dogrees north, and longitudes 106 to 108 degreos woste  The centre
of the arcs is about 160 air miles north of Prince Albert, Saskatchewan;
190 air miles southcast of Waterways and Fort McMurray, Albertaz; and
75 air miles no?tbwest of the terminus of the highway from Prince Albert
at Lac Lo Ronges

The area is accessible by the Churchill River route from
points up or down stream; by Beaver River, a large tributary of the
Churchill; and by road and barge from CGreen Leke and other poipts to @ho
south, Beaver River flows into the south ond of Lac Tlo~3m1a=Crossoe
A regular qir service crosses the aroa diggonally, with landings at
Snake Lake, Potuanak, and Ilo-A=1a~Crossce

The Churchill River system provides‘rolatively casy
passage through the area, but its tributaries, with few exceptions,
arc small and are navigoble by canoc for only short distanccs, Ilarge
parbts of the areca arc thus difficult of access, and geological information
corrospondingly difficult to obbains

The field work was done in 1949, with the writer in
chargo of threc units operating from scparato camps., . Information was
obtaincd ehicfly by shoroline mapping and pace and compass traverscs,
Air photographs were only of general and limited use; low~levol
reconnaissance f£lights serYed to confirm the lack of outerop in
largoe driftecoverecd tracts,

Provious work in the mapearea consisted of a reconnaissance
survey along Churchill River by Je Be Tyrrel; in 1892, ‘Tyrrellls
mopping, which included a much larger region, was confined to the
watorways, and although the principal rock types woere recognized no
dotails of their oxtent and distribution could be described, Pertinont

information was inecluded in the singlo report and map published.l

1l

" Tyrrell, Ji Be: Gool., Surv,, Canada, Ann. Rept. (New Serics),
vol, VIII, pte D, 1896,
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The geology of adjoining map-areas to the eastd and north® has been mapped

1
McLarty, De M, E.: Lac La Ronge Sheet (West Half), Saskatchewan;

Geol, Surv,, Canada, Map 357A, 1935,

2

Alcock, ¥, J., Sproule, J. C., and Downie, D. L.: Haultain
River and Porter Lake, Northern Saskatchewan; Geols Surve., Canada, Maps 5794
and 580A, 1940,

on a scale of 1 inch to 4 miles, and the results obtained there afforded
some guidance to the writer in the Ile-3~la~Crosse arcs.
Messrs. R. G. Oulton, R. L. Butler, M. G. Atkinson, J. E. Howell,

and J. Re Day served capably as field assigbants.

PHYSICAL FEATURES

The elevation of the drainage system in the map-area decreases
from 1,382 feet above sea=-level on Lac Tle~B~la~Crosse on the west to
1,260 feet on San@fly Lake at the eastern boundary. Maximum local relief
is about 400 feet, and is attained by granite hills in the northeast part
of the area,

Bedrock is well exposed only north and east of Churchill River
from Dipper Lake eastward. Elsewhere it is almost completely covered by
heavy drift, or by large areas of swamp and muskege Relief in this part
of the map-area 1s less than 100 feoct,

This contrast in surface is_strikingly reflected in the drainage
patterns of the two parts of the area, Where bedrock is well exposed,
lakes and rivers are controlled as to shape and trend by the foliation of
the formations, as is well instanced east of Snake Lakes South of
Besnard, Snake, Sandy, and Kncc Lakes, the relief is very slight, and the
drainage is dendritic, Interior drainage is a local feature west of
Snake Lakee Fast and west of Lac Ilo-i~la=Crosse, howover, a definite
northwost trend is established, as shown by the bays of the leke, by
the courses of the rivers and streams flowing into_it, and by ‘the
iinear muskegs in the vicinity. In this district, relief is slightly

greater, and sand and gravel ridges, parallcl with the drainage trend,



—5—

risc to hoiglhts of 100 to 200 fcot above gtrcam lovel. Soveral of these
arc mapped west of the north ond of Lac Tlomfi=la=Crosse, They arc
probably small, discomtinuous, torm;nal moraincs, reprcsenbing
fluctuations in pogition of the ice-fronts, and arc cvidontly
respongible for the drainage pobtorn in their vicinity.  Elscwhero,
the glacial mantlc forms a gently rolling drift plain, probably
doposited as ground moraince A fow small boulder trains were
obscrved, Eskers and drumlins are lacking,  Soveral kamoeliko
hills, up to 200 fect high, lic about'4 miles north of the mouth of
Belanger River, in a relatively small, driftecovered arca within
the bedrock terrain.

Certain physical fcatures of rivers and lakes arc notoworthy.
Churchill River commonly forms depositional fans or deltas where it
widens into_lake expansions, as well illustrated on Dipper Lake,
Overloading, resulting from the transportation of large amounts of
material into the Churchill by Haultain River, has formecd brgidod
stream channcls downstream from the junction of theso rivers, Moanders,
cut~offs, oxbow lakes, and relqted foatures arc all strikingly
cxhibited along Haultain River, Braiding is also a distinetive feature
of Beaver River bcotwecen the southgrn limit of the map-arca and the
mouth of Pinc Rivere. In general, tho streams of Tlo~d~la~Crosse aroa
arc characteristically shallow and boulder-strewn. The only no@able
waterfall, on Haultain River ncar the northern limit of the arda,
has a total drop of about 20 fcot, the aggregate of scveral
individual falls, .

Remnants of former lake beaches werc observed at scattercd
localitics, but arc bost prescrved north of the map~arca, between 5%

and 8% milcs north of the northern cnd of Lac Ile~3~la~Crosses

GENERAL, GEOILOGY

Rocgk gzpos

The rocks of the map~arca consist chiefly of acidice

intrusions containing widely separate bands of oldcr, mctamorphosed
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rocks that lic parallol with the foliation of the granitic rocks, In a
rolatively small arca, southcast of Sandfly Lake, howover, intrusive rocks
arc subordinate, and metamorphism less intensc,  The metamorphic rocks
inelude hormnblende~plagioclasc end quartz~biotite gncissos, ip part

intimatcly associated with granite, and grecnstone, quartzitc, and mica

schiste
An undifforentiated assemblage(l)l of acidic and basic volcaniec
1 .
Numbers, in paronthescs, arc those of map~units on accompanying
Mmape

rocks, feldspar porphyry, and minor quartzite and mica schist occupies

onc principal belt in the map~arca, The basic volcanic rocks arc andesitic

in charactor, and resemble rocks commonly termed grecenstomes; the acidice
bands are rhyolitic? Both typcs cxhibit flow banding, but lack othqr
volcanic structurcs. The basic type is ropresented by i‘ino--grainedf
ocquigranular, grecn to dark groy rocks composed chicfly of amphibols,
chlorite, and plagioclase, Biotite, magnctite, and pyrite arc plentiful,
The acidic types arc dense, roddish to grey rocks of uniform appearance
and composcod chiefly of quartz and feldspar, The feldspar porphyry is in
many placcs associated with the basic bands, and is probably in part of
volcanic origin; in such places it comsists of pink potash foldspar
crystals up to l%-inchos long in a dounsc, dark-coloﬁred groundmasse At
other loca;ities, grcyish porphyry, w?th smallor phenocrysts and a paler
groundmass, was found to be intrusivo, and may be related to the granitic
rocks of the arcae

The guartzite(2) is a light~-colourcd rock, of medium to fine
grain, and oxhibits good banding in most places, Close folding can bo
traced locally, Besides quartz, microcline is plentiful, and sericite
is locally abundgnt. Biotite is 5Carcese Interbands of guartze~biotite
gneiss, and thin, very fine-graiped, slaty laygrs are cormmon, The
associated mica schist is a soft, fin@-grainod, grey or grcenish rock,
cxposed across widths of as much as 1,000 foete It is composed mainly

of scricitc and quartz; biotite 1s concontrated into ovoid masses, some
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of which havec sericitic centros. NMuricrous small grains of mognctito
arc accessoIy.

The hornblonde and the biotite gneisses(3) arc closoly
associated, and in places could not bo mapped socparately. Tho hornblqnde
gneiss{3a) is typically an cquigronular, mottled or dark~coloured rock,
medium to fine groined, and composed dominantly of groen hornblenge and
plagioclasc, ~Pyroxone and quartz arc prominent in somc outcrops.  Undor
the microscope, apatite, titanite, zircon, and magnetitc are seon to bo
common accessory mincrals. The plagioclasc is andesine {Anz0~50) »
Mumerous small inclusions of quartz and plagioc;ase give amphibole and
nagnetitc grains a characteristic siove texture, ‘

The quartz-biotite gneiss(3b) is a groy, well-foliated rock,
commonly of sugary texturo, consistipg mainly of quartz, plagioclase, and
biotite. Scorieite, zircon, apatite, magnetite, garnet, and titanite
arc minor constituents in many localitics. Cordicrite and sillimeonite arc
of rostrictod occurrcnce, Tho biotite is characterized by many dlstinet
plecochroic haloes, which surround included zircon grains.

The relative ago of the rocks of sodimentary and volcanie
origin is unknown, but the scouence is probably the same as that assumed
in the adjoining Lgc la Ronge map~arcs. The metanorphoged volcanic
rocks (1) rescmblc thosc that McLarty includod in the Wokusko group, and
may_be correlated provisionally with the Amisk voleanic group of Archaean
ago, which has a wide distribution farther cast in Saskatchowan and in
adjoining rogions of Manitoba, The quartz~biotito gneisses are ovidently
of secdimentary origin, bubt original bedding foatures, which might have
indicated age relationships, have bcen obliterated by metamorphismg
similarly, any fecaturcs originally prescent in the volcanic rocks from
which the hgrnblende~plagioclase.gneiss was probably derived have likewise
disappearcd,

Granitc, and granite-gnoiss{4) and quartz diorite(4a) vary
in character from place to place in the map-area. Along the southeast
shore of Knee Lakce, a porphyritic phasc of the granite~gneiss was observod

in which phonocrysts of potash feldspar an inch or morc in length lie in
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a highly shcarcd matrix eontaining abundant coarsc biotitc,

The principal mincral constituonts'of the granitic rocks arc
quartz, microcline, plagioclasc, and biotite, and textures are normally
oquigranular and uniform. Near Dipper and Shagwenaw Lakes, and at many
othor localities, the granitc is contaminated by numerous inelusions and
schlicren; small blocks and irregular wisps of gneiss arc numerous, and
coarse biotibe forms strcaks and lenses. The plagioclasc gcems to be
mainly oligoclaso (Anzo;gg); potash fcldspar is meinly microcline; and
micropertﬁitic and myrmckitic intergrowths are numcrous. Magnetito,
zircon, apatitc, and sericito arc common accessory minerals. Plcochroie
haloes are comaon in the biotite and most of them can be seen to surround
zircon inclusions.

North of Sandfly Lake, and east of Haultain River, horanblendo
gneiss(Ba) appears to grade into a hornblende~bearing granite; elsewhere
this gradation was not obscrved, and no contacts wore seon between the
hornblonde granite and the more normal biotite granitc.

Pegmatito dykes, veins, and patches occur in tho metemorphic and
granitic rocks, Only thc common rock-forming minerals were obscrved in
‘them, The pegmatite commonly shows gradational conéacts with granlite,

Quartz diorite(4a) is a coarse, dark~coloured rock, and was .
obscerved only in Bgsnard Lokc. It is composcd chiefly of hornblendo,
plagioclase (Angg), ond quartz; locally, the hornblende constitutes most
of thc rocke |

The quartz bodics(5) arc interesting features from the point of
view of size and origine The main occurrcnee, west of tho south end of
Sendfly Lekc, is about 3% milos long and as much as 2,500 feet wide, It
trends parallcl with the foliation of the enclosing gran;te-gneiss and with
nearby sma;l remnants of quaptzito and hornblende gneiss, It is roughly
lenticular, with stecop sideos, and carries a talus slope along the cast gido;
Contacts with other rocks wocre not observed, The quartz mass is white,
and is easily visible from the air gnd from many points on Sandfly ILake
and farther north. Megascopically, the rock is typilcally coarse grained

and glassy, and weathcers to a pebbly, rough surface, Rose quartz is

dominant in placess Locally, flakes of biotite or white mica, or grains
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of foldspor arc prominent. No motallic constituents wore observgd.
At many points in this body, a well=defined foliation is apparent, and
a strong shoar zonc was obscrved along the oasterp 0dgCe At least one
romnant of biotite gneiss is included in the masse In the casc of the
smoller occurrcnce in the north bay of Knee Lake, tho quartz is very )
coarsc, and at its castorn odge can bc socn in cqntact with quartzito,
whicp is mueh finor in toxbturc and more foliateds Hore, as at Sandfly
Loke, feldspar and mica aro minor constituonts, and no metallic minorals
woroc scone Toward the west cdge, this quartz mass had a banded
appocarance resulting from numerous, narrow, haire-like cracks, in which
small biotitc flakes arc numcrous, and on cither side of which for as
mueh as 1 inch the quartz is darker in colour. Thg biotite content in
the quartz near tho fractures is higheor than normal, though not prominent.,
Undor tho microscope, the quartz grains of this rock appear distorted and
strainocd,

The cvidence indicatcs that thoso.unique bodies of quartz
represcnt magmatic differentiation products, possibly closely related to
the quartz veins and pogmatite bodics of the area, and emplaced, at
least in part, as a result of mctasomatic processes, An origin through
recrystall;zatién of quartzite is improbable because of the size of
the masses, the prosence of guartzitc of distincetly contrasting character
in direct contact with the quartz, and the occurronce of included biotite
gneigs. The Snake Lake body may have ontoered and occupled a great shear
zone, as suggosted by the pronounced shearing along its eastern_margin.

No normal pegmatite dykes or veins werc scen cutting the quartge

Structure
The outetanding struetural feature of Ile~a-la~Crosse area
is tho recgular northeast trond of follation in the granitic rocks and in )
most of the gneisscese Although thore arc many marked deviat;ons locally,
the geneoral direction of trend is north 10 to 25 degreeg caste Dips arc

commonly steeply inelined; noar Snoke and Sandfly Lakes, foliation planes
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dip mostly northwest; elscwherc they may dip in this or other dircetionse.
The gneisscs of sodimentary and volecanic origin lie in long, relatively
stroight bands in the granite, and no folds could be identified in thosc
rockss, Many smallescalec, close crenulations characterize tho
scdimentary gnoiss, and are gonerally accentuated by narrow lit-par-lit
granite stringcrse

Examination of air photographs disclosed curving trend lines
in rocks that mapping showed to be granitice, These linos could represent
primary foliation, or a structure in the older fommations that
controllecd the trend of the invading granite bodics, thereby suggesting
gradual rgplacament of the original material by !granitization?
procossces,  Illustrations of these ecurving trond lincs are shown on the
map north of thc northoastern arm of Sandfly Lake, and south of Sandy
Lake,

No faults werc definitely locatod, and only a few shear
zZones werc obscrved, The latter are mostly narrow, although the shear
zone in granitc west of tho north cnd of Sandfly Lake is at least 200
feot across,  Neithor the amount nor the direction of movoment in such
shear zones is known. Soricitc ig characteristically abundant in the
sheared granite, North of the northeastorn arm of Sandfly ILake, and
again near the northern limit of the map=-area west of Belanger River,
inspection of air photographs indicates the possiblq existence of
faults; both places are marked by strong lineaments, and atb Sand@ly
Lake the lineamcnt separotes two distinet systems of trend lings.

Lincation was measurcd on biotite streaks in granite, bub
observations were too few and scattered to permit of drawlng any

conclusions,

Metamorphism

As o result of regional metamorphism the pre-granitic rocks of
the map=area have been transformed to aggregates of medium~ and high~grade
metamorphic minerals, Quartz-biotitc gneiss of sodimentary origin(3b)

is in many places characterized by pink garnet crystals cormonly 1/8 to
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1/4 inch in diametcr; in some outerop arcas, as north of Snaoke Loke, and
in tho band of sedimentary gneiss west of Belanger River, garnet crystals
form distinctive aggregates about 1 inch in diamecter, in which arc includod
nurerous quartz and feldspar grains, Garnet is also found in impure
granite~gneiss, where assimilation of older rock has taken place, of
local oxtent, and in closc association with the garnet-biotite gneiss arc
layers in which sillimanite and cordiecrite are additional constituents,
Rostriction of thesoc mincrals to definite narrow layers, bordored on both
sidos by bands lacking sillimonite and cordierite, suggests that they
represcent original beds of somowhat different chemical composition rather
than products of more intensc motamorphic egoncies than those that
produccd the garneb~biotitec gneiss, Crenulation is egually scvere in
both types, and no zoning is apparent, The cordierite is distinctively
twinned, microscopically, and contains zircon grains about which chloritic
aureoles are developed.

The hornblendew~plegioclase gneisses(®a), which in places are
characterized by a considerable amount of pyrozene, biotite, or quartz,
are similar to those of the Kisseynew gneisses in the Sherridqn district
of Manitoba, and are generally considered to be metamorphosed, intermediate
to basic, voleanic rocks or sills, Typical remnants of these occur, in
assoclation with granite, along the south shore of Sandfly Lakes The
hornbleonde gneiss becomes more dioritic in texture, and less mixed with
granitic material, toward the east end of the lake, and is probably rclated
to the volcanic types of lower metomorphic grade (greenstone) exposcd in
that vieinity,. .

The widesprcad introduction of granitic material into the
gnelsses (3a, 3b) has added to the metamorphic offects, All types of
introduced material werc observed, from woll-defined pegmatite, granite,
and rare aplite dykecs and stringers to cvenly disseminated quarbtz and
feldspar grains in inclusions of gnciss, tSoaking® or permeation by

granitic fluids is suggested in the latter case, Intimate mixbures of
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gneiss and granite arc cormonly coarsc toxtured, as illustrated
particularly by the sizce of tho bilotite flakes in thesc morc highly

metamorphoscd rocks.

Boundary of thce Canadian Shicld

A% no point in the map-arca wore vocks younger than Procambrian
observed; conscquently, the position of the southwestorn limit of the
Canadian Shicld is uncertain. However, tho discovory of a small outcrop
of granitc and scdimenbary gneiss in the southwest bay of Snakc Lako
probably cextonds the boundary of known Procambrian rocks about 5 miles
farther southwest than previously surmiscds As this isolated outerop
lics well within the broad arca of glacial drift, too mueh cmphasis
should not be placed on lack of oubterop as a critorion for defining the
boundary of the Shicld.

Boulders of limestone, somc potreliferous, arc found on tho
shorcs of the southcrn part of Lac Ilo—&—la-Crossc; thesc were desceribed
by Tyrrell as of Dovonian egee As none was noted in the northorn part
of this lake, or in Shagwonaw Lakec, the Precambrian-Palacozoie contact
nay be assumed to lic somowhore in the intervening arca, between Aubichon

Arm and the latitude of the south cnd of Shagwenaw Iakce

Hmeonomic Notes

Figld work indicated o lack of deposits of cconomic interest
in this areas Metallic mincrcls werc obscerved in only a few localities,
and consisted of pyrite, with minor chalcopyrite and arsenopyritc. ' A
shear zone in sedimentary gnoiss along the cast shore of Snoke Lake,
towexrd the north cnd, is mineralized by pyrito, with some arscenopyritc.
The sulphides arc most conspicuous at the south end of tho zone, but are
nowhore abundant; thoy occur as dissenminated grains in the shearcd gncisse

Such quartz veins as werc obscrved in tho arca arc typleally

short, narrow, and irregular, and carry no metallic minerals.

No unusual or strategic minerals worc obscrved in the pogmatitic

rocks of the map-arcas
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