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A GEOL(XHCAL RECONNAISSANCE OF THE WOLVERrNE 

AND CA.RlaO!] RIVERS, NORTHERN MANITOBA 

niT RODUCTION 

::.ocATION AND ACCESS 

The Wolverine and Caribou Rivers are located in the 
northern part of Manitoba between latitudes 59 degrees north 
and 60 degrees north. The Wolverine River is a tributary of 
the Seal River. The Caribou River empties into Hudson Bay 
at Hubbart Point. 

Two base camps were used during the season. The first 
camp vms located at the Hudson's Bay Company post at Little 
Duck Lake, 1)6 ~iles west-northwest of Ch~chill, Manitoba. 
The second camp '"as located at the abandoned Hudson's Bay 
Company post, 84 miles northlvest of Churchill. 

The best available topogr.aphic maps of the area were 
the Churchill Sheet and Seal River Sheet of the National Topo
graphic Series, on a scale of eight miles to one inch. 

The rivers may be reached from Churchill by canoe or 
by commercial aircraft based at Churchi 11. A 'Ninter road has 
been broken from Churchill to Nacltin ~1ke via Caribou and 
Little Duck Lakes. Doe teams are commonly used during the 
winter months. 

PRE'! WUS WORK 

The first recorded geolo~ical obsel'V'ations are those of 
J. B. Tyrrelll , who noted granitic rocks along the west. :oast 
of Hudson nay near Hubhart Point. Samuel Yeame traversp.d the 
Seal and Wolverine Ri'lers in 1690 hut did n:lt describe the 
e~'11obY. 

I Tyr~ll, J. Fl.: Report on '"~:e Duhawn'" K:l7..'l:1 .,nd F'en~tlscn 
Rivt".';s; (:~'ol. Sur~., Canada, Ann. riept.., new series, 
vol. '/, lE9f, pro 2),,' and 'jiJ~. 



The first geological survey 1n the area was a recon
naissance of' tile Seal River hy A. W. JOhnstonl • JOhnston re
ported prospectin~ in the area in 1925, when a group of claims 
was staked on Great Island in Seal River. A group of claims at 
this locality is held by a Winnipeg syndicat.e at pre:lent and 
were being explored during the summer of' 1952. 

ACKNOKtEOOMENTS 

Excellent field assistance was rendered by Mr. Henry
Mallett, full blooded Cree Indian from Wabowden, Manitoba. 
Mr. J. H. A. Wilmot and other gentlemen at Hudson's Bay House, 
Winnipeg, contributed greatly to the survey by their intimate 
knowledse of the country and by services rendered. Mr. H. G. 
Flett, post manager at Little Duck ulke, rendered service and 
made accommodation available to the party. 

GENERAL DESCRIPTION OF THE AREA 

TOPOORAPHY 

The area is extensively covered by glacial drift with 
intervenine swamps and lakes. The most prominent features are 
broad, rolling hills of boulder till Which are believed to 
have cores of solid bedrock. Superimposed on tne dr~ft hill~ 
are eskers and crevasse fillings composed of pure sand. a mix
ture of sand and gravel. or entirely of gravel. A few isolated 
kanes were seen. Some short, discontinuous ridges of angular 
to sab-ro~~ded boulr.ers occur in the lee of outcrop hills. 

A marked topographic feature is an abandoned shoreline 
of Hudson Bay wnich trends due soutn fror.l the rapids at Lon" 
Lake. Altir.leter readings indicate that this beadl lies from 
275 to 325 feet above the present level of !ludson Bay. Sma 11 
areas of fossil-bearing marine clays were seC:1 :llon,: the course 
of this old heach. Fossils noted were Saxicav ... rugoRa, Mya 
graenlanctica a.~d Pecten ice landicus. 

Froz€n ground was found at a depth of from 12 to 18 
inches throughout the entire area during tile wtlOle season. 

I Johnston, A. W.: Geological Survey of Canada, Maps 3hSA 
and 346A, 1935. 



DRAIt>1AGE 

West of the abandoned beach at Long ~eJ the area shows 
a well developed drainage pattern with rehef of up 1:.0 200 feet. 
East of Long Lake the area is poorly drained with closely spaced 
small lakes and ponds and intervening swamps. 

The headwaters ot the Wolverine River are in the North
west Territories. The geology was mapped along the river from 
the north boundary of the province to its junction with the 
Seal River. Along Duffin River, a tributary flowing in from 
the west, the geology was mapped as far west as Duffin Lakes. 

The headwaters of the Caribou River are near Harahon 
take. The present survey covers its course from Round Sand Lake 
to Long Lake. 

All streams are characterized by numerous, shallow 
rapidS. POl~ages are rare as most of tne rapids can be lined 
Or wadAd. 

VEGETATTON, GAME AND FISH 

Well developed forest cover, simi13r to that in 
Precamhrian areas farther south in the province J thins out 
rapidly in the vicinity of M'lCLeod I..-lke (see Map S2-2). 
Northward fron h'!re the spruce trees become slIlaller and are 
found only along the shores of lakes and rivers. At Bo~~dary 
Lake, only a few stunted s9ruce were seen althougn tamarack trees 
were still fairly ahlmd;lTIt and much larger than the spruce. 
Scrubhy 'Nillm'fs lint! the banks of lIlany streams. Most of ,,11e 
drift h~lls are covered only b;r a sparse growth of stlort erass 
and MOSS. 

Grone is very scarce in the ar"l1. Wolvt:!s appeared to 
he the reost corrmon r.~w~nls. Ptarnigan are quite plentifal 
in places. Trout are ahundant in the Wolverine Riv8r. A few 
jackfisn were caugnt in the Carihou River. Seal were seen at 
a point 100 ~iles from Hudson Bay on the Carihou River. 

GENERAL GEOLOOY 

THE: MA.TtlnE OF BF.DRDCK OCCUR'lF.NGES 

Fxeept in certain arpas, ou~crops of hedrock are rare. 
However, tLe hedrock s:.lrfi1c~ may n01, be> at [,r""t derth tr.rn',lb~l
out ~ost of tr" rerion as rr.ost of t~e drjft hills prohahly 

] IIIIU I "I d I It I 
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ha'le hedrock crwes clwerec b:: ~.:.e :',:,':"T 0,' Qr'~:'':. '.·r.;~c:: ','l;]'S 

r.:olded t.o t.:1;:W. 

An ir..portar: t fe'lt:ln: relat.in,; to t.!'e cccurT'~:1Ce 

of bedrock .vas reco&ni ~ion 0: t.ne fact t.r.at in r.:an:,. p.!.;.;.ces alont; 
the shores of rivers and la~:'~s, in~ens", :'ros~ act:'a:: :1'1S ~l,"aved 
up anGular hlocks ,wd S.LaOS 0:' bedrock, t"'list.ing ana t.'J.rnlni: 
them, tne result bcinf; a ,illr.lbl,::ci r.:ass 0:' sr;arp-ccm-=red 'l.'1d 
snarp-edged blocks '.vhich are practicaEj' in place r,d '::::iC:l snow 
uniform lithologic cc~position. 

Another import;m t. fac t.or wr.ic:'. s :molies e'lidence of: the 
nature of tne hedrock wnich is covered by 'Hater is ':.ne action of 
lake ice. It has acted in two ways. first, it nas sho':ed t.ne 
previously existinp; drEt cover into five- to ~'Nenty-foot ridges 
bordering the widest parts of the !:J,kes, thus e>:posing bedrock 
along the shore. Second, it nas in several i:1star.ces, act'.Jally 
frozen to blocks of bed roc r: lyin~ b"J low '.Cle :; ..lrt':lce 0:' t :le lake 
and has pushed thee 'J.p to the snore. Here a~ain tt;" blocks nad 
to show uniform litholoblc composit.ion .'l..'1J r..arked ~'J.cr: 0:' evi
dence of transportatlon hefore t.~.ey were accepted :is evidence of 
tne nature of tne bedrock u:'1derlYl.ng t.he lake. 

Finally, it was noted that bedrock 'H:lS m~c~, r.:ore :lr;:m
dantly exposed in the Vicinity of sa'1d, g~avel and ~o~lder 
ridges, particularly the ridges with a hiGh p.'rcunta~c 0: clean 
wa~hed sand. This relationsnip developed into an i:1fallible 
rule and was a valuahle aid in :indinb outcrop areas. 7he 
reasons for the relationship are ::,elit!ved t.' he as follows: 
First, sub-glacial st~2ans, which ~uilt eskers, fOnT.ed In tne 
low spot.s uncler the ice and strean action 'Nas~ed awa~' :::'..lcn of 
the drift covering along the sides of the esker while it was 
heing formed. Second, in the case of ~revasse fillinhs, it 
seems likely that crevasses wO'J..!.d be fc:med most :re1ucntly 
where the ice was deforr.lt!d over rock hills fr~m o:rnicn I:Io,St 0:' 

the drift had been removed. 

The only other place where hedrock could be expected 
consistently was along the ccurse of the t\VO ma:.r. ",'le:-s. Appar
ently the tributary strear.lS have not had ':.irnc to ,'ut tneir 
valleys down to hedrock. 

East of Lon~~ Lake t~ere is a rnpid decr~ase :n :he rela
tive ahundance of l'€cr0cr: eX:lOSl1res. This '-Iecrease is clearI.:r 
associa ted wi th the increase in fLl tn':ss c!· t.he ·,e rr:1:'r. ;!:1C :.he 
nunher of lakes and S~ll'.ps. Jurin5 'in .:-,er-ia: :'ec::n:-.~iss3.r:ce 
of the Caribou River tast of Lon~ lz'1ke, o~:l:.: one O'.1:'c:'co of 
bedrock was scpn. 
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DESCRIPTION OF ROCK IJNTTS 

The oldest roeks are sedimentary and include micaceous 
quartzite (1), mica- aM garnet-mica scnist,s (lA), and a few 
thin beds of greywacke. Tnese rocks are not extensive, occur
r~ng only as narrow bands in the gr&litic complex. Tne widest 
band occurs in t,he vicinity of Duff~n River and MacLeod Lake. 
The second widest band is along the Caribol1 River in the vicinity 
of Mink Rapids. A third band was noted near the northeast side 
of Round Sand lAke but is very pool'ly exposed. Smaller bands 
were not-ed at the followlng places: 

1. At the mouth of West River (mostly mica-schist). 
2. At the montn of lee River (mofitly mica-schlbt,). 
3. At a point about ten miles west of' the west end 

of Nejanilinl Lake. 
4. At a point about half wny hetween Granite L'l.ke and 

Caribou tp.ke. 

The latter band (4 above) was Marked hy tne presence of 
a perslstent, rusty-weathering bed containing pyrrhotite and some 
chalcopyrite. Nearly all of the sedinentary rocks carried gar
nets, tne band near MinJ( Rapids having large nU1Tlh ers of tnese 
arranged in bands or d~sseminat,ed through the rock. 

Yeniuln to basic rocks occur in three places but the occur
rences are narrow and poorly defined. The most clearly derinea 
hody of 1;nese rocks was noted in the vicinity of NejanHini 
Lake. At Round Sand Lake only one out,crop \'las found, at the 
mouth of the river which flows in frOJ!\ the north. AlonG the 
north side of Long Lake, small patcnes of bas~c rock, (f~fteen 
t.o twenty feet long) occur as rennants i:1 the grey granite 
and grey gneiss. Tne rocks vary from diorite to amphiholite (2) 
in conposition and usually have linear and platy structures 
which conform to those in adjoinbt; rocks. At Boundary Lakp. 
a few small volcanic hombs were found in narrow ha:1ds of sedi
mentar.y rock and west, of Nejanilini Lake a few thin layers of 
chloritlC material suggest that tuff beds -,orere present. 

A complex of granitic rocks (3) forms the bedrock of 
most of' t!'te area. For l'l'lpping purposes this COJ!\plex \vas d~vided 
into three units as follOWS: 

l. Massive, grey, frel'l'lently light-brown weathering 
granite. 

2. A gneissic phase of 1. 
3. Grey gnfliss. 

Contact,s between the units and hetwecn the gray gneiss and sedi
me!1t'lr'1 rocks are all gradational. 
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The granite is a grey to 'lfhite, ::!o:!dium- tc coarse
grained bioti.te granit.e. ?e~mati~ic a:1C-: apli':.ic phases occur 
as dykes ~~d irregular lenses both in the bran~t.e and in tne 
older rocks. Close to areas where bar.js of sed~mentary rocks 
were found, the gra~ite acquires a pink to reddish colour. 
In some places the rock wea~hers to a un~form brm~ colour and 
is extremely friahle. 

The grey gneiss is clearly a hybrid rock which marks the 
tr~~sition from granite gneiss to sedimentarl rocks. Numerous 
linear or lenticular re~~ants of granitized sediments occur in 
it and well def~ned planes in tne grey gneiss are seen to be 
concordant with bedding planes in the adjacent sediments. 

YO~~Ger pink gr~~ite (5) occurs in a well defined mass 
between Cari~ou Lake and Long Lak8. On the south shore of the 
river, ahout half way net'Keen Carihou Lake and tne big bend west 
of Mink Rapids, ':.here are br:n::i, dome-shaped hills of this rock. 
At this point it is a porphyritic granite with phenocrysts of 
orthoclase feLdspar up to one and one-half inches in length. 
rh~s rock 'Nas first noted just eas~ of Carl.bou Lake wnere H 
occurs :lS a M:-rm, r..ass, one-nal!' r..ile Idde, of medium- to fine
gralned pink hrani:c in tne o~~er ~rey granitic complex. There 
are peg~l~i~lC ani aplitic phases, the r0!'Wer usually containing 
frum 5 to 10 per cent mae~ne':.ite. Just south of t.he east end of 
Long Lake an ent.ire hill is cor::p,)f1i?d 1'):.' pbk pegmatite consisting 
of ort~oclase, q~.rtz, biotit.e and a small a~ount of magnetite. 
A fel'( sr..all zircon crystals were seen i~ SOl:l~ of the la:-ger biotlte 
crystals. 

In ~,ne eenr,ral portion of ~;ejanilini Lake, just north 
of Li ttle D\ll~k Lake, an extensive Z0!1C of lua:-tz-r!ch rocks (4) 
\':-'1S mapped.. Ttte b.:st exposures were ~'ounQ on the lon~ poi~t just 
south 0;' lee :u.\'er. :ne c:1t.i:-c pain':. sho;vs 'Nr.it.e outcrops of t.ne 
rock "ttllch has a mini:r:ur.: '_hick~lp.SS nerc o!' a'Jout 1500 feet. A 
reI' smaU ou~cr()ps of slr..ilar rock were found :It tne extre::!e 
I'festern sidp of tne area, west 0:' Nejani lini Lake. .'ne rock is 
composed .lmos~. er:~,:rcLJ n!' s:'licl h11t. a "ew o;;r''l..:'!15 of musco'rite 
mica -'U"C uni!'~Jrr.:l.:r dis",ri.but.f'd ~hrou,~h it. It is believed that 
this rock re;:>res·~n:s 'lbO:lt eor:ple'.e silicification of the pre
ex~stinb sediment~ry racks ~d &rey Gneiss. One or two thin 
ribbons of pa:-tia ll.:r si lid!'i~d brey ,;neiss "ere no"_ed. ['he a tti
tude of tn~se ribbons, as 'If:! :1·15 f;j,in,:- lines and p Lanes in tne 
q1Iartz-nch rock, are er.n:'onr.ah 1" vnth l~near ana planar struc
tUres in tn" a<i,jace:1t. ~rt!~" 1~:1~iss 'l:1C hed<iin~ planes in the sedi
~entarj' rocks '.micn li·! j1lSt ':.0 tne nortr .• 
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GLACIAL DEPOSITS 

The gl.'le1al drift may he clll'~sHit'd into unsortp.d and 
sort,ed matl)rial depending wht'thE:'r it w"s simply droppE'd by the 
mcltin~ ice or Crll'l'i.'d !lnd sl'lrtcd by w"tP.!'!l 1'r")IO the melting 
ice. Identificn tion of ¥inter sort",d m,.teri.:lls W<15 not always 
c~'rtil:!.n 000::\\111(1, first" ttlerc is evidC'ncQ that parts of the area 
were submorced by Hudson fJay a:1d in ',hol1o parts wave and cur
rent acuion flave mQ(hi'l.E'd what apP'1ars to be origina Uy un
sort.ed tin-ft, '!.nd second, all tho Ilurfici'!.l deposits have heen 
worked over r-y slope w!lsh a'1d stream action, and wave and cur
rent action, ",nen lakes were at a generally hignor level than 
at present. 

l!!oulder depos1.ts are ahundant throuffhout the area, 
occurring ei tiler as well-defined, sharp-crested ringes, !is 
irregularly shaped heaps, or as layers on the creSLS of sand 
and gravel or bE'drock ridges. The boulders are either an8111ar 
or well-roundeci (tne former heing much larv,er in s~ze) with 
scarcely any gradation betwee'l Ule two typE's. The deposi+,s of 
angular boulders are closely associated witn outcrops of bed
rock, occurring either as a me.ntle over the bedrock surface 
(frost-heaved or glacier pluckE'd blocks or blocks shoved by 
lake ice) or as trains on the lee side of prominent high out
crop hills. The deposits of angular boulders always have a 
uniform lithologic composition and appear to have heen moved 
only a short distance by ice or frost. The deposits of rounded 
boulciers are fou.'1d every-l·mere and many differcC1t rock types are 
represented. Most of the deposits of rounded houlders occur 
near the shores of lakes or streams and represent the portl.on 
of the boulder t~ll rer.:ainin" after :,he finer constituents have 
been washed out. 

The most abundant unconsolidated uni~ is boulder till, 
which forms the surface mantle over most of the drift hills. 
The components of this till have a heterOGeneous litholobic 
cor.;position and in grain size show a continuous gradation from 
boulders averaginc; one or two feet in diameter down to gra~ns of 
fine sand. From Carihou Lake eastward, sLlt- and clay-size 
grain::} w~re more abundant. The relat.ive proportions of the vari
ous componp.nts of till vary considerab~v but on the average 
boulciers and cohbles make up ahout 25 per cent, coarse sand and 
gravel ahout SO per cent and fine sand ahout 25 per cent. 
Gravel-size fragments in the till (one inch to three inches) 
include a wide variety of rock types ann indicatp lonff distance 
or tr.'l.nsport. In the eastern P'lrt of the area (Bounrtary Lake 
to Long ~Lke) tne gr.'l.vel size fragments include numerous pieces 
of red rocks such as red shaly slate, red vesicular and amygda
loidal lavas anci red sandy t.o quartzitic sedimenta!"'! rocks. 

tUdl. j 22U£L!ilLZ322&U •• US:SZ£2ESJiLJi , ... I·ldlddlt!52.tMII! II Edi&2kSi_ 
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The only deposi ts which could be posit.ively identl.fied 

with glacial melt. waters were the ridges of nearly pure, well

graded sand which have been cut. through by rivers so that. some 

sorted layers could be seen. Crossbedding of any kind was not 

observed, the only evidence of sorting being rare, thin layers 

of fine pebbles. Gravel-size fragments occur in many of the 

sand ridges but are uniformly distributed. Occasionally cobbles 

and even bOUlders occur wi t.hin the sand deposits. 

Deposits of nearly pure sand also occur as flat plains, 

as at the west end of Nej~~ilini Lake along the Wolverine River 

about eight miles southeast of ~aralzon Lake. There is a 

definite stratification in these deposlts (~lt.ernate layers of 

silt and sand) but much of thi~ is probably due to post-glacial 

redistr1bution. That all of the stratification cannot be 

attributed to this is proven by the occurrence of occasional 

boulders in or on the sand plains. The size of th'?se boulders 

obviously exceeded the transporting power of local, existinG 

streams and suggests that tney have been dropped rro~ glacial 

ice. 

Deposits of fOssIl-bearing marine clays were found on 

the west side of a linear deposit of boulders which extends 

southward from the rapids near the ~iddle of Long Lake. 

Immediately west of the occur~nce of these clays is another 

ridge consl.:;tl.ng of boulders, sand and gravel. No extensive 

deposits of these clay~ were found. Two occurrences were noted 

each occupying about twenty square feet. One deposit occurs 

in ~ slight deoression in a field of large, angular boulders. 

The other deposit OCCllrs as ~ frost ho:'l In ooulrlcr :i11. In 

the vicinity of these deposits of day, nwneroas scatc.ercd pools 

of water were found amont; "he boulders at an elevation ot' 

twenty-five to thirty feet above t.he level of ad jacent. lakes. 

The presence of these small pools in such ohviously porous 

material was explained by the presence of the cl~s. Subsequent 

investigation revealed that each pool was perched ahove a 

layer of fine clay Which filled the spaces between :.he houlders. 

STRUCTURAL GEOLOO,( 

'I'he scope o~ the present survey .lid not permit r.:uch 

structural interpretation. Dips and strik,'s of bectdint; pl.mes, 

gneissosity, iind faint linear 'l:1d planar s':.ruct.:.lrc:; 1:1 "h" 

v,r~ni':.e indicate a iiene:-al ccr.fnnr.ab.l.lity of trlctl.lre In 

all rocks. ~lear the r.lan.:;ul o~· t.t:e y0u::~e!", p nk porpnyrit.lc 

granit.e, phenocryst.s arc a11(,n"r1 '1I'it.h t.:w re~ onal trend of 
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~neissositj and hedding planes. Th~ axial plano:! ()f a syncline 
is present near the north side of the hand of sedi~enta~ rocks 
at Duffin River. There is a suggestion of a larGe drpt::old 
st ructure at Ne janilini Lake, no:-th of' Ii t tIt! iJ lck L.1ke, i:1dica
ting that the rocks were once part of t~e south li~b of region
al syncline. The result.s of' tne r..a.ppinG indicate tne forner 
e:usto:!r1ce of folds of sedimentar7 and volcanic :-ocks, all hut 
the roots of 'mich have been remo'led by uplift nnd erosion. 

No major shear zones ',vere found. Any li!1eaments seen 
on the maps or aerial photographs ~(erf': found to he a refl'O'ction 
of bedding planes or joint sets in the sedir.entarJ rccks, or 
planar structures and joint sets in the i~neous and rneta~orphic 
rocks. At the point on tne Caribou River where it crosses 
960 )0' west longitude, a zone of gree!'lish-yellow, wa;q, seri
citized granite g!'leiss was noted. This zone strikes north 
650 west and dips 400 north. No orc :::i!1ernls were seen in ':.I".e 

zone. 

ECONOMIC GEOLOCrY 

Ore minerals were noted both in ~lace and as components 
of the glacial drift. In none of the occurrences were ore 
minerals ahu.'1dant. Localitif?s '"here SclCn r.:in.~rals ''lCre seen are 
noted on the r.:ap. 

One of t.~e Indi.ans at Li t t.Ie Duck ::'If.:oO :1J.d two 0;- three 
small pieces of ,~r:1;:hi ':e in !"lis pO:jsess ion, re;.Jc~ted ':.n llave come 
from some\vr.ere be~we(,:1 !:.ittle Duck Lake a!1d :=a.ribou Lake. 

It snould be noted that large areas of bedrock and boulder 
deposits often ha'ie a reddisn-brm"m coatinb ·N!!icr. is appa:-ently 
the result. of previous submergence :mder staGna:1t, s\'i'ampy waters. 
In the river beds SOl!',e of the pebhles a~e coated with a hluish
black material, pronahly iron oxide. In many of the swar.:ps and 
along the slug~ish creeks which connect ~hem, an iridescent film, 
also probably iron o:dde, was seen to cover t.he '/fat.er. This 
'Nidespread brownish st.aining should he kep: :.n mind when new-
ing t.he country fr~m ~he air as some of the stained occurrences 
might rese~ble gossa'1s. 

Prospecting in t.he area \vould he expensive hecause of tne 
scarcity of bedrock, making aerial reco!1naissa~ce a necessity. 
Any plan of prospecting should incl~de close observation of 
areas immediately adjacent to sand rid~es, bo~lder ridges and 
lumpy, terminal moraine COWltry because bedrock occurs mucn more 
abWldantly in these places than elsewhere. Airhorne magnetometer 
surveys would be serlously affected by the widespread distribu
tion of magnetite in the numerous peb~atite veins and dykes. 




