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GEOLOOY or TIlE llANIGOrAGAN-RICE RIVER ~REA 

INTRODUCTION 

LOCATION AND ACCESS 

The ~egion included in thi~ report and on the accom

panying maps consists of a fifteen minute sheet alona the 

east shore of: Lake Winnipeg bounded by longitudes 96 15' and 

960 30' west and latitudes 510 00' and 510 15' north and a 

further strip along the shon? of che lake extending northwest 

from latitude 510 15' to Rice Rive~, a distance of ahout seven 

miles. 

During the swruner months regular hoat service is main

tained to Manigotagan Settlement from Winnipeg by way of the 

Red River and Lake Winnipeg. Supplies are 6enerally brought 

into the area this way. In addition, a ~ail boat arrives twice 

a week from Rivertc:n on ~,he ','fes':. shore of t.he lake. These boats 

also car~1 passengers. More rapid transportation may be acquired 

by aircrat't from Lac uu Ronnet, a distance of 60 miles. 

TOPCXJRAPHY', DRAINAGE, AND FOREST GROITH 

The ~:).st shore of Lake Winnipeg marks approltir:l.:ltely the 

cont.act betl'1e!:n the Precaltbrian and the overlying Palaeozoic 

rocks. As is characteristic, the oorjer 0: the shield area there 

is low with extensive portions entirely underlain by glacial 

drift and SwaMp, within which portions few or no rock outcrops 

a:-e :'o'.l.nd. :o110win~ tht'! floodint,; of the Red River in the spring 

of 19c;0 a:"ld in part 11le ~o an p;<tensive rainy spell in the area 

i :~t!lf t:,e pl"'~vious ~a 11, t.he level of the hk"! rel'1ain~d hie;h 

rhri:1ii the SU:nr.1'?r of 1950, 'n th rcs:lt:mt flooding of 5Wa::1py areas 

p.xten(En~ i:111.~d from the l.:Lke ghore. Swampy b3.sL:1s situa.ted in

hnd ~emain,:d ,.::!xtremely 'Net thr(luehou~ the fie!.j S'~:J.S(l:"l. This 

constituted 3. distinct handicap to work. 

Th~ :r.a i:1 ri ra ina:;e wHhi:"l the a r'~a is west to 4-1.ke Winnipe6' 

The prhcipal ri'wrs are t,he M.1.:'.i~otaea:1 River in tne south half 

and the Wanip~Go\'f or 'lole River in the north ~lalf. Both these 

:].!"C' n.avi.;;;ahle vrithou~ difr'i.culty. Rice River at t,he ext,re:r.e north 

bord"r of ',he1.:-ea inv"!fi·'~L,L·,,'d ig navig.1,blc: for J. few miles but 

then nec'lm'!g too shallow for ~he uge O~' J.nythin~ hut. li~htl.:r 

l~1.ded, sr..all canoes. 
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Large growth c~nsists of spruce, tamarack, balsam, 
various species of pine, poplar, birch, elm, and oak. Under
brush is largely alder, willow, and hazel bush. Lumbering is 
an important industr.y at Manigotagan, tirr.her be~ng at present 
cut in and removed from the area to the east. A sawmill is 
operated at Manigotagan, and until a few years ago another one 
was situated on Black Island. 

PREVIOUS 'NORK 

The earliest government survey repoM. referring to this 
area 1s that of J. B. Tyrrell and D. B. Dawl1ngl • This report 
covers a much larger area than the one considered here but 
abounds in detailed descriptions of many rock exposures. Brief 
reference is made to the Manigotagan area by E. S. Moore in his 
report of 19122. Further references to the area are contained 
in a report by J. F. Wright). 

AD previous work done in this a rea by goverru::ent surveys 
was of a reconnaissance nature. 

PRESENT WORK 

The present survey is an extension of the mar pint,; of 
the volcanic-sedimen~ary belt extending eastward alone the 
Wanip1gow and Manigotagan Rivers from the k.ke WinnipeG to the 
interprovincia.l boundarJ. The accompan;rin~ a:ap adj oins the 
English Brook Area on the east, mapped by G. A. Russell in 1948L• 

The period May 2) to AUlust 25 was spent in the area. 
Traverses at intervals of 1200 to 1500 feet were ran hy pace and 
compass control, locations being spotted on veM.ical aerial 
photographs. 

1 

2 

) 

IL 

J. ~. Tyrrell .nd D. ~. Dowling: East Shore of !ilk·~ 'Ninnipegj 
Geol. Surv., Canada, Ann. Rept. 1898. 

E. S. Moo~e: ReGion F.ast of ~hp. South ~nd of ~<ke Winni~e6j 
Geol. 5urv., Ca~adaJ S:u:l. Ren':.. In2. 

J. r. Wright: Geology a~j(! Mineral De:lo~i':.s or a Part of 
Southeastern Manl-,nhaj (feol. SllrV., Carl3.da, Mem. 1iJ", 19)2 
(r~pri~~~d 19]A). 

G. A. Hussdl: GeolOGY a!' t.he En&lil'lh 3r~ok 1\ ,,'a , M.lnit,abaj 
Manit,aha Mine~ Brarc;" ?reli!'l. Hept. ~R-J, 19h9. 
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Areas o~ rock outcr-op are ::;hmm by solid heavy lines 
on the map. Glacial drift and SWaM? are indicated in the usual 
manner. Centres of vertical aerial photographs are designated 
by a small circle and number. 

The work was considerably assisted by the efficient 
and capahle service of Uessrs. G. J. Genik, H. R. McCabe, 
S. Root, and J. R. Day, all students at the Uni'lersity of Mani
toba. 

GENERAL GF.OLCGY 

Rocks of ~th ?reca~hrian and Palaeozoic age occur 
within the area. The Rice Lake Group of steeply dipping vol
canic and sedirr.entarJ rocks and the intrusives into these are 
overlain to the west by flat-lying Ordovician sand::;tone (Winni
peg Formation) and dolomite (Red River Fonr.ation). The contact 
between the Precambrian and Palaeozoic rocks was not seen, but 
on the northwest side of 31ack Island it is deteruinahl~ to 
within a few hundred feet. 

As far as could be detennined all rocks of the Rice Lake 
Group are conformable and consist of interbanded volcanic and 
sedimentary types. Schists and gneisses derived from the sedi
ments are common though suhordinate in amount. 

Large masses of gahhro, '!uartz diorite, and more grani
tic types intrude the Rice Lake Group. Along the east shore 
of Lake Winnipeg and extending northwest from Wanipigow River, 
most of the gabbro is intensely foliated and metamorphosed to 
a hornblende-plagioclase gneiss with considerahle addition of 
granitic material. Much of the granite is in reality a granite 
gneiss, some of which contains numerous inclusions of older 
basic rock. 

Exposures of the Ordovician rocks are confined to the 
shores of Black Island. These outcrops g~nerally take the form 
of steep clifrs capped hy glacial drift. Tyrrell and Dowling 
report an exposure of sandst0ne on a point southeast of CI~ment's 
Point at the mouth of ManigotaGan River. This outcrop, pos~ibly 
covered by the high water, was not seen by the writer. 

The classification of the rocks of tr.e area is shown 
in the table of formations on the next page. 
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TABLE OF FORMATImiS 

Pleistocene Sand, gravel, clay 

Ordovician 

Intrusive 
Rocks 

UNCONFORMITY 

Red River Formation •••••••••• Dolomite. 

Winnipeg Formation ••••••••••• Sandstone. 

UNCONFORMITY 

Buff, pink or grey granite to quartz diorite 
Granite gneiss with injections of aplite and 

pegmati te; few or no inclusions 
Granite gneiss generally with numdrous 

inclusions of older basic rock 
Quartz diorite, uS'.lally porphyrit.ic with 

numerous large plagioclase phenocrysts 
and often hlue quartz eyes 

Hornb18nde-plagioclase gneiss derived from 
gabbro, largely granitized 

Diorite, gahhro, minor peridotite. 

1-----4------4---INTRUSIVE CONTACT-----------l 

A 
R 
C 
H 
A 
E 
o 
Z 
o 
I 
C 

Rice Lake 
Group 

Arkose, quartz-sericite schist, tuff, minor 
conglomerate; 

Quartzit.e, impure quartzi t.e, subordinate 
derived mi~a schi.st, some with garnets 
and staurolit.e; 

Rhyolite, rhyolite porphyry, rhyolite 
breccia; 

Andesite, basalt, chlorite schist. 
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DESCRIPTION ()F :{OCK TYPES 

Rice Lake Greup 

The greater hulk of the Rice Lake group is made up of 
quartzose sedimentary rocks whieh outcrop alone:: ~he Manie:otagan 
River and apparently underlie Lake Winnipeg hetween the main
land and Black Island. Thin bands of volcanic rock occur close 
to the grani~e contact south of Wood Falls. The volcanic rocks 
(!xpoc;ed on the nort.heast side of Rlack Island and on the islands 
to the north are largely pyroclastic. 

The quartzose <;edb.pnts include quartzit?, various impure 
quartzites cont.aini:lg ~iotite, and frequent thin bands of biotite 
schist containinG qui t.e subordinate quartz. All tiradations be
tween fairly pure den~e luartzite to schist are found. Some of 
the more oica~eous ~embers contain ~arnet or staurolite c~stals. 

~he volcanic rocks include andesite and basalt, in places 
exhibitine:: pillow struc~ure, ~~d rhyolite, most of which is 
ei:her porphyritic or fr3.r;rr.ental. 

Arldt~site, 3asalt, Chlorite Schist (1)1 

Rocks of t~is unit are poorly ~xposedJ the best occurrences 
heing thoe on ~lack Island where most of the flows contain 
pillo'Ir!3. !!Olvover, the"f> are poorly p!"':!served except in a few 
places. On the southeast side of ~lack Island ahout a mile 
west of '';ray Poi:1.t tcps 0:' flol1's !'are north. On the north side 
of the island tops face north also. Most of the andesite and 
basalt is ~cciium- to dark-~l'een, comr.:only with a tinge that 
suggests epidote, and for the ereater part are now altered to a 
5 reen chlorite schist. This is especially true of the band 
expoc..~d alonG the east side of Gray i'oint .• 

Rhyolite, Rhyolite ?orphyrJ, Breccia (2) 

Two sr.~ll outcrops of rhyolite are found south of the 
Ma.ni~otae-ln Ri.'/cr nFar 'J':I~ east bound3ry of tht" rap area. There 
',he rhyolHe ..... eathers an orange:r-green colour and varies in 
texture frcr.: cherty tc finnly porphyritic (sperly). :ienerallj" 
thin flo',vs of ~cth 'farieti.-s .'1re irlternarlci"d J and t.ht' rOr'k is 

I :lumb .. ~rs in pa~ntheses refer to the map units on t,he accom

panying map. 
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sOltewhat schistose. It is seer! to be cO::'.posed of about eT.lal 
amounts of plagioclase and chlorite derived fr~~ the altera
tion of biotite. 

Exposures of rhyolite breccia are e~co~~tered on islands 
north of 9lack Island and in one st'!all outcrop on the south side 
of Black Island near the east end. Light angular fragments of 
cherty r!1yolite and porpr.yritic rhyolite OCC~lr b a 5li~htly 
darker greenish groundmilss 0:' p'lrphyritic rh;mltr.e. The composi
tions of hoth the frag~p.~ts and ~he sroundr.ass are about the 
same, 'Jut i:1 the gr~and:nass the :)hgiocl.'l.s~ is cC1~siderahly 
al tered to saussuri >,e. :J"?nera Lly ~he i'rabn:ents r.:easure an inch 
or so ~ut in places large hlocks as much as ) feet across are 
seen. In other places the rhyolite breccia contains interhedded 
rhyolite ttlff and thin porphyritic rhyolite flows which bive 
the weathered surface a rihhed appearance. 

~uartzite, Impure ~uartzite, Mica Schist ()) 

The rocks of this unit occur in sca~tered, 10'11' out-
crops alont; and on eithp.r side of :.he Manilota~an River. For 
the tr.ost part the rocks are fir.e- to :rediun:-graincd light 
grey to brown weath"!ring irr.pure partzites, &enerally poorly 
bedded except where the;,. are in>.erhedrj>~d ~th ~ore :::icaceous 
beds, Many exposJ.res ar", o~ a imrer dC01se fi::c hlack 1uart.-
zite witi-. less :'io':.ite. :'hose ~pds cl'::tainin5 !:loje:-:tte ·.1:tlollnts 
of hioti te are ~,,~~ral L; somewh:lt ~olia tedi the Jt'!~se black 
q'.lartzite, on ~he ot.her hand, is lai~ .• ~ r.~issive. Some phases 
.... hich contai~ considera~lc >cio':.i:.e a~ct ar~ ca~s""111.,ntly !:lore 
foliated w(mld rr.ore properly be ·icsii:1atf!d as l'.nrtz-r1ica schist. 
These schis·,s r..1Y c()~':.ai!1 as !!:lwh :is 5) ;J'.'r 'ent T.lart.z and 
comrr.only contain s1".a1l pink b"rn,.>t. rr::sta Is. The dense black 
quartzite is -:or.:oos,.>d ()!' 1."O:lt ,=- poor ~.,':t. 1:.lart,z :lne pprhaps 
20 p'~:- ce:1t hiotite. It also :::a:' ,~ont.1in ljarn»t.s. 

Co:".;ror.1.J i:1~.er!>~dd"d .. ri t.h ',~:.' r:r·':' t,r: ~rown lUi",rtz-mica 
schists .J.nc! ;.. Lack r~:lrtzi t.~ .:lr" :::1rro',"1 ~anrjs -:-:' :lark":-- rrC''If!1 
aL'!'.ost pure biotit-e-f'!'.lsc'o·:i'e sr':; ~t, ·.Thkh i1r('h]~ll r"'rr"sent 
ori6 in.11 cby "pets. So~: .. r;~ '.~." r-.i"a s·-r.i~t r"!ds ~Gnt,ain s::o.all 
bra"Nn ~a!-lul'l:- ::r::stals a:' s',a:lrnlPe. 

In E;'>nernl ~,r.P r':(:ks of ~,!":i:; '.lni':. are ooad" hedrled. 
However, many iscla'.t>d ou t,rr0ps ex~i~i~ prrno'!!1r n rj" h"dc::ng owinFi 
to the ;:>reser.l'e (J~ ':hin:y ::-.t.er\vdd"'<1 Tlar'~i':.ps, a~.;! r.:ica 
schists; these heds ran?,e in t'1irk10SS fr"':r a ~.>w i':r:hes ~,o a 
foot. 

, 
• 
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Arkose, Quartz-sericite Schist, Tuff, Conglnoerate (4) 

Litholo~ically this unit is quite diffe~ent from the 
one above, but its position in the sequence is not certain as 
the two units do not (\r.cur together. Included here are the 
following rock types: 

a. Well- to poo~ly-bedded light cream medium-grained 
arkose, composed of a mixtu~e of quartz, albite, 
sericite, and minor orthoclase and biotite. Some 
~ands are quite thick and massive; elsewhe~e in
dividual beds measure one or two inches in thickness. 

b. Quartz-sericite schist, a schistose phase of the 
arkose which contains more sericite. 

c. Da~k green to grey finely laminated highly crenu
lated tuff. This overlies the quartz-sericite 
schist and occurs on isla~ds north of it. 

d. Conblome~ate, which outcrops on a small reef east of 
Black Island. The rock is well-bedded. Pebbles and 
boulde~s f~om ! inch to a foot in diameter lie in a 
groundmass of phyllite composed of about 75 per cent 
sericite with less chlorite and the occasional quartz 
grain. The pebhles and boulders are of a coarse mass
ive grey to pink granite and vein quartz. Most of the 
granite pebbles are porphyritic, with large tablets of 
plagioclase (oligoclase) partly altered to s.ericite 
in a medium-grainp.d groundmass of quartz, plagioclase, 
myrmek1te, and minor chlorite and hiotite. Accesso~ies 
include apatite, magnetite, and carbonate. The origin 
of these granite pebbles is unknown. 

The hematite deposit at Red Cliff (or Red Rock) on 
Black Island occurs in the 1uartz-sericite schist. On the 
shore of Lake Winnipeg at Hole River Indian Reserve the quartz
sericite schist contains irregular sub-horizontal streaks of 
red hematite stain. The formation there is aL~ost vertical. 

Intrusive Rocks 

Int.rusive ~ocks, that range from granite to gabbro in 
composition, and related granite gneisses and granitized gneisses 
underlie the greater part of the map area. rhe oldest of these 
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is a hornblende gahbro (5) with ~inor associ~ted serpe~tinized 
peridotite (SA). The porphyritic q~artz dlori~e (6) seeres to 
be a late phase o~ the gabhro. The more in:e~ediate and grani
tic rocks are definitely yOLL"lger than the tiabhro. Parts of the 
gabbro na'/e bee:1 inr.el1sely c:r:mitized and altered to a hOr.1blende
plagiocl ase gneiss. 

Sev~ral trap dykes, now lar~ell altered to chl~rite schist 
intrude the quartz dio!'ite alont: t.he shore a:' t.he hke north frore 
Hole River Reservation. 

Gabbro, Diorite (,), Peridotite (5A) 

The best exposares of these rocks occur just scuth of t.he 
mouth of W~nipiGo\"T Pi-:er. Other a'lterops are located in the area 
north of the !Janigotagan Ri'/er. :'he rock varies fre::! llIo::dblll-
to coarse-Grainf!d, dark gr':e"l to bl.:lc~ ~and often r'rownish weather
inr;), r..assi're to schistose. The :::int!I"'d.ls of the gabbro are found 
to be in varying stages of altera~ion. Th~ pla6ioclase rr.ay be 
poorly t ... ri:1ned and partly altered to sallSS'lri':.e. l)riGinal a'Jbite 
is now largely re~re!'ler.ted by dark ;;reen hornblende or liGhter 
fibrous actinolite. vranul~r epidote is a common associate of 
these r>:inerals. In s':.i II a',r,-'r places t!1e ferror.Jalnesia:l mineral 
i~ chlorite with ninor aC~~:loli~e. 

!.lost of the ga!'lb:-o is srm:'~Wh.1t !'oliated. I:1 seme places 
t!;r: sc"istos ity ::l qlite pronOtl."":ceci. :'his is so 1:1 ~,h." gabbro 
on a!1d near BLlck Island. There ~tw teX:,'l!'"e is partly diabasic, 
and the racle is q'.llt~ rotten, readily h!"'€;(kin€; of: i:l slabs. 

In the rock n:ass south of Wa!1ipib ow Ri'/~r i ll-ierined 
gradat.ions to a hrmr.1'Lsh on-:t:·~:r-colo'I!".·d 1'Iartz diorite are 
!'o".L:1d. 1:-,is is rlistin~'J.ishahle -.rith diffic'.llty frvrr. S0l:!~ phases 
of the gahhro '''hieh also W>!:J.Lr,.:r a nrO'fr.".ish colJur. ~o·..,"ver, 

in the same !l:ass definitf! i:l':rls:rms I)" 'l'lartz dio!'"i..t.F: (7) arc 
rl')uni. 

A si:r.ilar di-scolora' :0-: cr' ',r:' ,;ahhrc is prn,iuced by 
irreg:.llar injec-:.icr.s iind s':.rin.~('rs 0:' red rr,icrope~rr,;J,tite, particu
larly noticeahle in ~,he o'.ltr:rops :lo!"t!1 f')f th~ Ma!1ir,;otagan River. 
'!'h~ microp~G:r.J.tite in ~,hese ph!;"s apP"'lrs ':.0 :-'.lse inte: the gahhro, 
hf!t'lg bordered hy a fe'/f inc'1.'s of I"P.ddish caloured 5ahhro 'Nhir:h 
grad"!s outwards into normal bbck ~3.hhro. 'h:-:f!rc the i!1jections 
:'orm a stoc\cKork pattem th,? whol," outcr'op is p.'ltchi ly coloured 
red. 
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The micropegmatite consists of about equal quantities 
of oligoclase, microcline, and quartz, with subordinate biotite 
and epidote. The red coloration in the gabbro is due to ab~~
dant hematite dust in the plagioclase. The plagioclase crystals 
are definitely embayed and cut up by the microcline and quartz. 

Some of the gabbro on islands north of Black Island con
tain interstitial quartz and myrmekite, although no micropegmatite 
was noted. 

West of Clangula Lake a few outcrops of peridotite occur. 
Outcrops typically weather blue-green with red hematite stains, 
and are cut by small semi-parallel carbonate stringers in a 
characteristic checkerboard fracture pattern. The peridotite 
is almost completely altered to felted serpentine with lesser 
magnetite, tremolite, and carbonate. 

The peridotite bodies are no doubt related to those 
described by Russell in the English Brook Areal. The age relation 
of the peridotite is not known with certainty but it is most 
probably older than the granitic rocks, likely related to the 
gabbro. 

Hornblende-plagioclase Gneiss (6) 

East of Black Island and on the mainland a wide band of 
hornblende-plagioclase gneiss (6) parallels the shoreline. Most 
of this is a light- to dark-grey colour, partly banded and typi
cally characterized by needles of hornblende. ~umerous injec
tions of granitic material are present, and the gneissosity is 
mainly due to these. L1ghter coloured bands have been impreg
nated with varying quantities of granitic material. The borders 
of the mass are poorly defined. In places nl~erous dark green 
to black finely foliated amphibolite inclusions are present, and 
in a few places original gabbroic texture may be observed. 

In contrast to the gabbro, the ~~nera1s of the hornbl~nde
plagioclase gneiss are well formed and fresh looking. The least 
granitized specimens contain about 60 per cent hornblende, the 
remainder of the rock being made up of plagioclase and quartz 
with minor chlorite, carbonate, and apatite. Li6hter portlons 
contain far less hornblende and more granitic material, as much 
as 60 per cent. In some places biotite has formed at the expense 
of hornblende. 

I G. A. Russell: Geology of the English Brook Area, Manitoba; 
Manitoba Mines Branch, Prelim. Rept. h8-3, 19h9. 
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'~uartz Diorite (7) 

~his ~oc~ is :ypi~ally por~~yritic, c~~sisti~5 of 1ar5e, 
mot'e Ot' If::sS e'luidimer:sional ",r.;ite pl"Gioclase ph.e:;oc!'ysts in a 
mediur.- to coarse-grained lrc'.!ndr.:ass 0: luart:, pla5ioclase, 
C'h lorUe, a:1d epidote. ~he reck '[rea the t's a typical oran,~e:r 

C01<')llr, cor.r.,:mly wit'; a ·,l:1'':~ 0: epidote gr"en, and also oibe 
green where n;'.1ch chlo:-it.e is p!'''~e!1t. ?o!' t,!:e mest p,1rt ':.r.e 
q:lartz diorite is S<l!".~'lth,1t :'oliated, espedally tho!le po:-tions 
high in chlerite. CO~;!1~nly ::he rock is :haracteri7,>,(! h:,' large 
blue q'l:lrt.z eyes. ~p:;ernllJ ::~,i! chlo:-ite CO'1tent is hi~h, and 
this, together '.vith t.he :::o,1rsely porphyritic :1atu:-e and the pt'e
se:1ce of ~luc 'T.lartz eyes e:1a:1::,"s 3. distbcticr, :;:: te rr,,1.c\e he
tween the quartz diori':.e a:1d other gra:-:itoid rocks in the at'ea. 
As noted prc"iously, phast's 0:' ~,l-,e Ga'lbro'.ind a1:;o bjections 
in':.o t.~e gabbrn afl~ear t,o be ~,hf' S:U:1.; as the partz diori~.e. 
'In t.he or.hEr h.:J.:-:"':, rocks si.!! Ear ~c the lJartz cHori:.e are 
found as phases O!' ':.ne Lranite-qllartz diorite unit (10). 

Granitic ~ocks ;l.nU A~so(~iat.t·dJneiss.,s (8, 9, 10) 

As cculd be ·!xP~C t.ed ~hese rocks "!xhi!lit cons ider:th Ie 
var'iat.ion in appearance and t:'Jmrosi ~.inn. On '.~l!! basis of 
f~lcspars t.he corr.positior. ranscs fror.! 1.w.rtz Gahbro (ran') to 
microclir.e bra~i::e. Thp. a'I"r:J.t~e c:1r~pcsit:'0n pr'('.ha~::'y approaches 
quartz diorite or bt'anooi::rH.e. ~:or:posi:ion of tr.e feldspars 
ranle fr'on: lahradori':.e to ,,1i.~orl:ls~, 'H~'! rr:i:-rocli:1e is present 
in varyint; amO'tn t.s. 

The r.:o;e massive "~rani te" (9) is G~:1t:ral1~,' coarse-~rair.f!d, 
buff, or gre:.:. I:1 ad,Etion :'1 pLa.t~icc>Lse 1l'~d l';';lrtz the reck 
cont.:lins hiotite, uSlally sorre epiciote, ::-':lr;net.ite, sph,;ne, and 
qpatite. !n plac~s hor~hl~~de is pr~!lEnt alGn~ with hiotite, 
h~t usually in s';hordinat.e a!!:'JL:~l·.S. 

!n hath thf~ r:assi'"e i:!'1.ni~ ... ,1:1d f,I':l,'1itf' t;n,'iss r.:':',:ro
clin" ('f~.f'n fi:~'...lr.~s pr('lmir..'n::ly, ~ut. r.::Jre so i.n ':.L," hy!'rid 
,~~v'!i~sr~s 'Hher~ i t r'"la~· t~'rl.:ll ~.~.: tJ :.].:~ioC'1.1se in .J.:;O·lr:~J. -:'he 
gn.~iss is r.:,'lde '.lp of "I--;r:t~~·."s" of va~~inL tf':c.'.!re, cOr.1posi':.ion, 
and colour. i.ir8;rish ,:;nr. ~'t! is .::nr.-.n:only i~jected ',n ',j, thi~ 
tnnds of ~":!'f r.lat.t!ri.al 'lsua:ly "ontaini:;e r.:oroe rr.icrocline and 
l,"ss pl.:lr;ioc:as~ than ~he Gre~' rock. C~'ten "lhos':.s" of dark 
grey &ra~i~e :1):1tainin/~ r.:OI'e :'1ioti'.e thar. nc!'r.:a1 .'lr~ ·,~closed 

in lif,ht~r er'~Y or hllef b' .... :1ite. ::lsc:v;here t.he r;rar.itl! ~neiss 
exhihits a distinct strati:orr.: struct~e. This variety is 
generally fairly unirorrr. ir, composition i:1 anyone o:ltcrop. 
The st.rati!'()rr., stl'"'~cture rp.sults fro!:', the alibrur.ent of hiotite 
fhkes. 
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Large areas of gneiss contain numerous distinct inclu
sions of darker granitized hornhlende-~lagioclase gneiss identi
cal with unit (6). The5e inclusions take the form of irregular 
blocks, bands, ribbons or thin wisps. Where quite granitized 
these inclusions have been altered to a light greyish brown colour, 
become finer grained. and contain hiotite instead of hornblende. 
They then greatly resemble sedimentar.y gneisses, but their origin 
can readily be traced to hornblende gneiss. 

Along the shore of Lake Winnipeg north from Hole River 
Reservation numerous small trap dykes, now largely altered to 
chlorite schist are found intruding the quartz diorite. These 
dykes generally parallel the foliation in the quartz diorite. 
Presumably they are also younger than the granitic rocks and 
gneisses. 

Palaeozoic Rocks 

Ordovician (11, 12) 

Except for a narrow fringe on the northeast, all of 
Black Island is underlain by sediments believed to be Ordovician 
in age. The greater part of the island is drift-covered ~~d 
outcrops are confined to the cliffs along the shore. 

On the northwest and southeast sides of the island, 
cliffs of Winnipeg sandstone as much as 60 feet high are exposed. 
For the most part this rock is fine-grain~, almost pure silica, 
·"hite, unconsolidated sand. Parts of it weather a buff to 
bro~,"ish colour owing to some irnn impurities. The purer sands 
have been used in the past as glass and foundry silica sands. 

A peculiar feature of this formation is the presence 
of beds of more highly consolidated. ve~ porous, buff to grey 
sandstone. These have been noted at the tops of cliffs, under
lain by the unconsolidated s~~d. At other places it is exposed 
at water level and apparently overlain by the unconsolidated 
sand. At one locality on the northwest side of the island. 
small concretil)nary-like pyrit,e or ma~asite spheres were found 
in the grey porous s.:t:1nstnne. Th~se may possihly represent 
fossils, hut have :'lot. yet hp.en ide:1ti:'ied. 

~ome of the more consolidated sandstone is highly ferru
ginous. The iron mine ral is limoni t.e which imp<l rts a deep 
chocolate-hrQW1l colQur to the rock. Thi5 is not an exte~sion 
of the he~atite deposit at Hed Cliff on the southeast side of 
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the island. 

On the southeast side of the island and west of Red 
Cliff a two-foot band of grey fissilp shale is interbedded 

with the sandstone. 

The o:1ly certain outcrops of the Hed ~.i.-:er dolomite 
were feund ~~der uproot~d trees in the northdast part of the 
isla!"tc. The dolomi~.e is ha:-d, bufr :'0 grey, a:1d :::ot':.led. 

No fossils were :'ound i:1 any of the Ordo':ician rocks. 

Yore ~o~plete data 0:1 the Win:1i~P5 formation was tiathered 
by Mr. F. S. Ga~ey, ~~side~t ~n6i:1eer, Manitoha Min~s Bra:1ch. 
During July, 1950 ~he silica sancts on the :1orthwest side of the 
island were sa:nplt"d hy hi;'1. At the pres"':1~. time Mr. J. Macauley, 
a graduate s~,udent at t!1e Uni'Jersi t] 0: M:tni tcba, is making a 
complete investigatio:1 of the Winnipe~ sl:1dstcne, ':.he res:llts 
te be embodied i~ a thesis for t!1e M.Sc. deGree. 

STRUCTURAL GEOLOGY 

Th'" ahsen:;e of d:'sti!"t,:ti·/c horizon markers 'Hi thin the 
Rice Lake Group r.!.1kf's str·:ct.~r:11 dct'!rm~nati0:1S U:lcert.'lin. 

As noted previcus:], +-.~,e scdir..,ents alrJnE: ",he Mani-
botagan River al"'? corr.monly IV'! 1 ! bedded. Dips :tre r;enerally steep, 
comlT.only 80 degr"es to ",,!,t.iral. :or Uk most ;>art secondary 
cleavaGe is paralle"!. to '.he h,ocdi:1~. In only O!1e or t'RO places 
does the cleava~e transect th~ heddi~g. In ~hese places, light
brey u''1!'oli:l,t.:'!d qaa:-tzite is int..,:-r.,t!d.'c with 1a:-ker grej' to 
brown 1'.l.:lrtz-h iotite 5c'1is.... T~"! 1ttHude of "he beddinr: and 
cl"!.:lV3b" inc!i('ates n''lr",~;·':,ly-facin.~ ".'Jps of h~r!s. ~rab folds 
arc 'lr.C0r..r.:rm but. ·.~h.·r<' fOl:nr\ indi(,:l~.p '.h I". ',ops fa.· ... !"tort-h. 
Gr~in gr:ldation is ahs,·nt. :~ .. rj.····nni.'1ltinns :ne:;~,ic!1·~d abo~'e 
pl:lce ".he minor my-oli' .• ' 1.:1d ~.'lsa I'. s(1u+-.h 0:' t!1e ~\.J.niGc:'.'lLan 
Riv'!r .lS olrl.>r '.h.1n ~.~IP sf'di:-:·:",'.:try rc..;j.:s. Thc:re is :10 evid(:nce 
of ant.iclin3.1 or syncli:1."t1 s·.r-·:r.·.~re :11":1,' ~.!:e river. 

The disposition r;:' '.he l:l'l"lS on ~'hck Isla.'1d .1nd t.he 
'JU:f-:lrko:."! ',l:1it n()r~h 'J:' :!01" Riv~r f~?s·~r/e is di:'ficult to 
r-conrilt, witI'. +-.he lav1.s and Sf"! ~;::":.~ s :It:J:1g ~.!1e Ma:1i~otagan 
Hi ve r. ?ill ows wi thin ~.he bv .• s :':t;'(; :,,1!·th. H';'1ce i t. .1p;:·~.lrs 
t~.,1.~ .. ~-,~h: s~'di:ncnt . .1rj" :..1nit:. ~J) is ):~,- r ,:r.ct~ ~,:\~~ lav:is. rhere 
is no .... ay :1f t::<;~lai:1in~ ".~li;, ,~~~()m:llou.r, ~'-,:1diti\l~ G~ str"J.ctural 
5 rtlU:1ds. It s"",r:s :nore 1 iK"ly ~,ha". '.~:"! l..was 0:1 ~lilck Isl.lnd 
are r"ally Y0:J.nc'!r ~,t:a~ voth ~.hc s'2d~:r."~.tary '\::i'.5 (2, )) .• nd 
the lavas s O',l th '):- Mani~; otaG3.n Ri ve r. 
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As previously stated, the e~act relationship betwe~n 
the two sedimentarJ units is not certain. Two ~acts are perti
nent in this respect. Fi~st, the conglomerate of unit (3) is 
not basal a!1d does not contain pebbles of underl:rine rock. 
Rather it cO!lt.ains only lra.nHe boulders of unknown oriGin and 
1uartz pebbles. Secondly, on t.he small island closest to the 
~Ainland east of Black rsl~nd, one thin band of dark black 
quartz~te of unit (2) is interbedded with arkosic sediments 
of unit (3). The situation glves the impression that Qnit (3) 
overlies unit (2). 

The sedimentary h.,ds and :LSsot:iat~rI volcanic r~cks in 
the vininity of Black rsland app~ar to be folded into a broad 
anticline which pl'~bes southeast. This is readily apparent 
from mapping of the formations. It is interestine to note 
that t.he granite contact, gneissosity in the granite, the 
shoreline of Lake Win!1ipeg, and the bedding in the sedi~ents 
(the limb of the anticline) are all parallel, and further, 
that the granite-sediw,ent contact approximates the shore of 
the lake. 

Secondary cleav.'l~e wi. thin the sedimentary rocks has 
alreadJ' been mentioned. Small drag fol<is are occasionai..ly oh
served. 

In the q'lartz-scridte schi:;t. on ·,h'~ poi'lt at I!ol~ River 
f1.eserve, interesting joint pa:t~~r.\s are well develop~ri. At th:'s 
outcrop the bedrli.ng strikes ahl)ut nast a!ld dips 50 degr.,,>s nort.h. 
One sP.t of joints is horizontal. A s.~cond set strikes at JJS 
degrees and dips 85 degrees southe1st. A third set strikes 
185 degrees and dips 75 degrpe!l east. Li:le:lr streaks in ':.he 
schist appear to pl~nge ~O degrees in an e1sterly direction in 
the plane of the bedding. 

Lir.t.le nt'ed he s"id O~· str'.lC t.ure5 in the branite (;n!!i.ss 
apart from the fact that they gf'flcr'llly parallpl t.':os.! i.~ '.he 
sedimentar:r rocks. 

The P:llaeozoic rocks are flat-lyine ilnd g~nerally wit.hcut 
visible structure. 
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ECONOMIC GEOLOGY 

Although a considerable diversity of mineral deposits 
is known, the area in many respects is not con!'iidered very 
pro~slng. This opinion is based on several facto~s. First, 
a considerahle part of the region is underlain by granitic 
rocks and related gneisses ge:1erally unfavorahle to the occur
rence of mineral deposits. Second, the generally 6reat propor
tion of sediw.entarJ rocks and derived schists do not appear to 
have been favoumble for the fonnation of veins. Third, s':.rotlg 
structures are absent, due probahly to lack of contrasting 
rock types. An exception to this mal be the anticlinal fold 
of the rocks east of Black Island, but most of this is covered 
by water. Finally, extensive aroas of drift and swamp cover 
much of the rock in the area. 

Despite these conditions, occurrences of gold-bearing 
quartz veins, serpentine, he~atite, silica sands, and red ochre 
have been observed. It will be noticed th~t ~any of these fall 
within the industrial mineral catego~. In addition to these, 
disseminated pyrrhotite was found in gabbro on an island north 
of Slack Island. However, no nickel reaction could be obtained 
froc samples of t he gabbro. 

GOLD 

Two small shear zenes in gahhro occur on neighboring points 
on the north shore of the Manigotagan River near its mouth. Only 
minor quartz-carbonate strin~ers are present, ann alteration is 
slight. The zones pass into the lake on the west and under heavy 
drift to the east. Minor gold valJes are reported. 

Numerous quartz st.ringers OC;C'lr in a fractured zone about 
a half mile east of '_:-w rr.our.h of Wanipi601f River. These are in 
quartz diorite int.rlded 1:>,/ a 3mall, dark Gre"!n, schist.~d trap 
dyke. Minor dissemi:1ated chal '0pyrite and PlrP.p. cr:r:u~, for the 
most part in th~ chloritic schist. S::Jme carh·')nate is present. 
An old shaft is lor:ated a few hundred !"eet i~l.'l.nd fr';r:l t.he lake. 

Numerous otht'r small 'lllar':.z l'!n~es are found all along 
the shoreline north frJ~ Wanipiaow Riv~r, usually assoc:ated 
wi.th tr'lp dykes hr.rudin~ t.he quar',z diorite. Most are srr.all, 
discontinuous, a~d harren. 

On the Goldshore pMperty, a lUc1rt.z vel:1 is located on 
the shore of t.he lake about 2~ miles dllt~ north of the mouth of 
Wanipigow River. The vein, sinilar to the others, occurs along 
a trap dyke contact. Scattered chal:opyrite and pyrite minerali
zation is presl~nt. The vein was trenched and drilled d.lrin~ the 
swnmer of 1%9, a:ld encouragin~: goB values are reported. 
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Farther north an arlit has heen driven into the cliff 
on the north side of Steeprock Creek about a quart'~r mile from 
its mouth. A quartz vein abou~J 12 !'eet wide is expos~d at the 
tunnel entrance, and at th~ face, ahcut 30 f~et south, it averages 
5 feet wide. The vein is a fracture fillinL in granitized 
homhli'!nde-plagioclase Grlf'!iss. On the top at' the cliff and a / 
few feet farther south two shafts han! heen put dawn on the vein. 
Little quartz was se~n. :inely divided pyrite occurs in chlori-
tic seams within th~ quartz, but on the whole mineralization is 
very sparse. Wall rock alteration is neglieih1e. 

Small pyritized se~s were noled on the south side of 
Black Island west of Gray Point. These were right at water level 
and not well exposed. They occ~r in albitized basalts. 

Several quartz veins with ~inor pyrite intrude quartz
sericite schist at Red Rock. 

H E:"t!A T ITE 

Steep cliffs of red iron ore outctop at Red Cliff on the 
south shore of Ala ck Island. The adjacent rock is quartz 
sericite schist. The iron formation consists of oolitic and 
pisolitic hematite mixed with calcite. Several cherty ~uartz 
veins intrude the schist here. 

Brownell 'lnd Kliske l report that drilling has disclosed 
that the hematite rests on a massive pyrite zone in phyllite, 
and conclude that the deposit is due to weathering and oxidation 
of the zone in Precamhrian ti~es. The phyllite is no doubt the 
finely laminated tuff of map ~it (3) and overlies the quartz
sericite schist of the same unit. 

Mention has already heen ~4de of the hematite stain in 
quartz-sericite schist at Holp. River Reservation. 

Of HER ldINTF.RAIS 

Much or the peridotite is simil~r to that which was for
merly quarri~d at ClanGula Lake. However, no chrysotile was 
not~d. Extenslve fracturing tp.~s to make this rock a poor 
ornamental stone. 

1 G. M. Brownell and A. E. Kliske: The Hematite on ~lack Island, 
Lake Winnipeg, Manitoba; Tr:ms. r.an. Inst. Min. and Met. vol. 48, 
Pp. 284-29), 1945. 
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The sili:-.l sar.ds on Black Island have already heen 
mentioned and refere~~e nane to the work being carried out by 
F. S. Gamey. 

On tr.~ north shore of BLick Isl..lnd at the top 0: the 
cliffs is a mantle of r,~d ':.() brown o(~hre. S()m~ of this rr.ay 
be suitahle fer gas filters. 




