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GE.:OLOGY AND MINERAL DEPOSITS OF THE BIRD LAKE AREA 

INTRODUCTION 

With the recent widespread search for base metal de
posits in Canada and renewed interest in Canadian sources of 
lithium, the area around and north of the Winnipeg River has 
again been receivine the attention of prospectors and mininG 
companies. Falconbridge Nickel Mines Limit~d (through its sub
sidiaries, Maskwa Nickel Chrome Hines Limited and Sudbury North
rim Exploration Company Limit~d), Hudson 5ay Minin~ and Smelt
ing Cunpany Limit,!d, =,)flwest Explocoation !;ompany Limited, and 
God's Lake Gold Mines Limited have all been active in this 
field. 

Surfac~ mappin!;, gi>ophysical sllr'leying, and diamond 
drilling hav.:! been Jane on s,~ve!'al propertips. Present indiGa
tions are that some of t~ese can hi> develop.~d into producing 
mines. 

An im[lor tan t rac tor in flllenc in!; fu tur'"! fJrodllc t ion 
from all types or ;{eposits fo,tnd in th is rt!~ion will bt~ the 
economical trea tlnen t of the ores. Eenp.fic iation of the chremite 
are will be necp.ssary in order to r3i:.;o the chrC)me-iron rati.o. 
The intima te intergrowth .)f quartz :lnd 3podllmene in the lithiu.rn
bearin~ pegmatites pr-:::.;ent.s an p.xtr:J.c tion problem. Incomplete 
investigations on the copp8r-nickel ore fNm t.he pruperty of 
r~a.:lkwa Nickel Chrome ~ine:.; Li(T\it'~d intil,:a t.; that extract.ion of 
the mp.tals by t.hl' pyro-mt~ta ~lur~ir.:].l m,:tflo,!S USf.!ri in the ;;udh1lry 
area ;"[r)Ui1 not ~e ecur'ool'lic.'1l. i'hp e~Hnp;jny reporot:i, how'~ver, 

that stadi~s of oth'1r' m.-.,tallur~ical proces:.;es offer hope for 
.;conomic tr~atment of this ore. 

As an ali to toroP development of thi.s region the Mani
toba Minp.s Branch pl.lns to map, on a 5,0.'1 le or' 1,000 fe.!t to the 
inch, an area alan': and ~urt.h of cr:e Wi~nipe;: ;{her, bUllndt~rl by 
lon~itur!e j50 30' 'N .:J.r.:i the Ma:1L'.oba- :nt-ario bOlmdarJ, and lati
t.lldes 500 20' Nand 500 30' ~l. The present r"Jport, deallnr: with 
the first of t'our conti~~lo'lS map ar<:as, covers the ~orthw"::.;t 
qllart"lr of the L-lrecr re::.ion jll:Jt out! ined. 

The ar~a under study is situatp.d about 35 mil'Js north
~ast of Lac du Bonn"lt., and may he reacheri fNm there bv road to 
Bird Ri"ler ::!nd thence by canoe up the river. It May a 1." 0 be 
ro'!acl1ed bV aircraft o'l.3ed at Lac riu Bonnet. 
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PP~IOUS INVESTIGATIONS 

Geological investigaticns in southeastern Hanitoba 
have been made intermittently since 1912, when E. S. Moore 
ma':e a reconnaissance survey 0:' the main wat.:r routt:!s. Follow
ing the discovery of base metal suLphides near ~ird Lake in 
1920, H. C. Cooke exarrined and mapped a small ar'ea in t.he vicin
ity of the deposits. Between 1722 and 192Q, a lar[;e part of 
SOdtheastern Hanitoba was investigated by J. F'. ''''right. Deposits 
of tin, lithiur.l, and beryllium wer€' discovered during this time. 

In 1942 chrcmite ,jeposits .. ere d.iscovered north of Bird 
River and at ::uclid Lake. J.!}. :Jat~man and G. M. crOlomell investi
gated these occurrences. 8ri11ing at the west end of Bird Lake 
by Petra Chromite Limited in 19Uh revealed large deposits of 
chromite. 

In 1%8 and 1~l19 fj. ~ • .3prinr:er mapp'!t1 a lat'ge area 
between t-lask',;;I. L'ik', ami t.he ' • .Jinnip.!f~ Ri'/er. 7h" .. rr-iter, in 19S1, 
mapped the area LO the west of that Clone ~ 3prir,gE:r. The map
ping of coth Sprinber anu the writer was done ~or the Haniloba 
~!int.:s Branch. 

Map~ of the ar.!a pur.lish,·c by the Gealo!:ical Survey of 
Canada were on a scale of 4 miltS t.o the inch (Meare) and om! 
mile to the inch (Cooke, ilri~ht) an'! those by tt:e Manituba Mines 
8ranch, one-half mile to the inch. 

Besides the main projects mentionF!c. ar";'1c, and li.:.;ted 
below, numerous articles rf)rerrjn~~ tu sp.,cit'i(: mi,r"ral:: and 
mineral locations, have been published. 
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Bateman. J. D.I Bird River Chromite Deposits, Manitoba; 
Trans. Can. Inst. Min. and Met., Vol. h6, pp. 15h-183. 
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--------------- Tin in Manitoba; Can. Min. Jour., Vol. 46, 
pp. ~73-278, 19h3. 

Spri.nr;er, G. D.: Geolof'Y aI' the Cat Lake-Winnipeg River Area, 
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--------------- Mineral Deposits of the Cat Lake-Winnipeg River 
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Dav:les, J. F.: Geolof,Y or the {Jiseau (nird) River Area, Manitoba; 
Man. Minp.s Br., Pub. 51-3, 195? 

PREf,~NT STUny 

A~ mp.ntionAd pr~viou~ly. this report is concerned with 
the first of funr ad,Jacer. t nap areas in t.he .'ird Lake-Winnipl-Jg 
Hi'ler rC:'ion. The fit!l I mappin" was cunducted in conjunc t. ion 
with C. M. Allen, seasonal ecologist with the Manitoba Mines 
Branch and 1ecturp.r in Geology at Mount Allison University, 
Sackvi lIe, Ne'", Brunswick. 

Mappinr, was done on aerial photo~raphs enlarged to 
1,000 feet to the inch. Traverses were run at hOO-foot inter
vals; outcrops ilnd peolOR:V were plott.ed directly on the photo
graphs. Consicterilhle time was spent on examination of the vari
ous minpral dAposits in the ares. 

The base map, on to which the geology was transferred 
from the aerial photof,raphs, was prpparect from township surveyS, 
cud 1ft survevs, the survey of the interprt)vi nc ial ooundarv, and 
the aerial photographs. FUl'ther control, useful both in the 
field mappinp; and compilation of the base map, was obta ined from 
chained picket lines cut bv Sudbury Northrim f:xploration Company 
Limited, in the west part of the area, north of Bird River. 

ACKNOWLEDGMSNTS 

The writer wishes to express his gratitude 
to the officjals of Maskwa Nickel Chrome Mines Limited for the 
use of the bod ldinp;s on their property. Helpful information 
about the Chance-Devlin sulphide deposit WilS obtained from this 
",,,,pany. ,'hrou,'h l,'le courtesy of <'etra (';hromit.e i,irni tpd, ltle 

wri ter was provicied with t.he results of drillinr: a lon;; the 
chromite zone at the west end of rlirct r,..'1 ke. Mr. H. T!1 p'eson and 
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Mr. H. Johnson of Bird River P. O. offered many courtesies 
which are greatly appreciated. 

Besides C. M. Allen, whose collaboration has already 
been mentioned, capable and efficient assistance in the field 
was rendered by W. R. Purdy and F. de Forest, students at the 
University of Manitoba, and C. H. Riddell and D. Russell. 

TOPOGRAPHY AN!) DRAINAGE 

The topography of the area is characterized by low 
outcrops, few with relief of more than 50 feet, separated by 
stretches covered by swamp, muskeg, and glacial drift. Through 
most of the area, outcrops are fairly numerous and generally 
well exposed. South of Bird Lake there are fewer outcrops than 
elsewhere in the map area. 

Bird River, which is navigable by canoe during the 
entire summer season, drains westward into Lac du Bonnet. The 
few portages along the river are well cut and frequently used 
by tourists and campers travelling to Bird Lake. 

Tree growth consists largely of spruce, jack pine, 
balsam fir, poplar, and birch. There are several stands of 
large timber in the area. During June, 1954 a violent wind
storm felled a great number of trees in many places; this made 
land travel difficult. 

Deer are particularly numerous throughout the area. 
Several moose were seen during the summer. Migratory waterfowl 
are abundant alonp, the streams and on Bird Lake. rish, mainly 
pike and pickerel: are plentiful in the lakes. Other species 
include perch, tullibee, and common sucker. 

G~NERAL GEOLOGY 

Intermediate to basic volcanic, and clastic sedimentary, 
rocks of the Rice Lake group underlie the greater portion of the 
area mapped. These are intruded by sill-like bodies of gabbro 
and peridotite. The Rice Lake group and basic intrusives have 
been invaded by large bodies of granitic rock. 

The Rice Lake group appears to have been folded into 
a syncline whose axis lies within the sedimentary rocks of the 
rroup. Consequently, the sedimentary rocks overlie the laVQS, 
an intet;)retation contrary to that of Sprinp;er (1949, p. 5). 
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Some of the rocks of the Rice Lake ~oup have been 
replaced by granitic material, espe'~ ially near the large bodies 
of granite. Numerous dykes and sills of pegmatite intrude the 
Rice Lake group 1n the southeastern part of the area. 

Faulting has affected all the rocks of the region. 
Several east-'-rest strike fault.s have been recognized, and prob
ably others are present. Transverse faults, striking north _ 
northwest, are abundant in the area not'th of Bird Lake. 

Deposits of base metal sulphides are closely associa
ted with the peridotite and gabbro, and occur almost exclusively 
along the contacts of these rocks with the granite. Chromite 
occurs near the top of the peridotite portion of the Bird River 
basic complex. 

Interesting occurrences of cassiterite, beryl, and 
lithium-bearing minerals are found in the pegmatite dykes. 

The accompanying table of formations indir.ates the 
classification of rocks withL~ the area. In accordance with a 
previous interpretation for the area to the west (Davies, 1952, 
p. 6) all the rocks in the present area are considered Archaoan 
in age. This is in contrast to the custom of the Geological 
Survey of Canada, which considers that the intrusive rocks might 
be Proterozoic. 
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RICE LAKE GROUP 

Rocks of the Rice Lake ~roup occupy a belt three to 
four miles wide along Bird River and are flanked on both sides 
bV granitic int~sives. 

The lavas, andesite and basalt, and derived schists 
occur on the north and south sides of the belt; the central 
band con.'ists 0:' clastic sedimentary rocks -- arkose, greywacke, 
taff, and quart~ose schists. 

':'here docs not appear to be any JefLrlite inter0anding 
of t.he vo lcanic and sedim,m tary rocks of tre Rice Lake P,roup. 
'Jenerallv th~ contacts are well ma:-ked, fr~qu~ntly by zo~es of 
shearin:,;. A band of sedi.'lIentary rock occurs within the lavas 
at Rush L.lke. This may repr'.:!sent inr,erbandinr, but it is e1ual1y 
p,)ssi~le L!';;>t the !"elationship between the 'loicanic and sp.dimen
tar" rocks m;"\v :-"-~ i'I'> to folrting. 

5e5i les the norm~ L 'lolcanic and sedimentary rocks there 
are irref'Ul-,r, sometimes l:m:', r:ands of li~ht- to dark-col'Jured, 
fine-p:nined 5i 1 i(~eous rucks ~ lch are thou:'ht tv represent siii
ciried :;ediments in some pLaces, silicU'ied lavas in ot.h.~r p11ces. 
,~on:;i.ip.ra:Jle pyrrrlo:.ite oeCllrs in parts 0: same silicified zones. 

Andesite, ::as.l1t, tUff; de:-ivcd schists (1)1 

Narrow bands of m;J.:3si'/e C!ndt~site occur nort.h of Sird 
Qiver. .~0m~~ O~· ~h~"t!l~ r·!prp':j"·~nt !"'emnl!'1ts in l"'a~)Oro, p~ri !otite, 
and f~r-a:1i:.e. It :\~'...I ::il~tJ'~::; OC.~l!~ in t:n~ .. ~·l0;J::';. in l~e~le!'al, 

the la'la:;; north of t:iru :ii:·:r are 1~:3::; ;J.Lt'~red tt.an t.huse in ~he 
::lauth pa:t of th.! Clrt..!a. 

file v.Jlcani''; :-ocks sou~h 0:' ~r;e ~elt of sedi:n.mtary 
rocks :-;ho'O'/ ':ar'ri:1~: (Ie~:"'e!l uf re'~r:rstallizati.on and alt.erat.ion. 
Schist,o;;ity is milch more pro:val"nt L'l tt;es,! rocks than in those 
to the nu!"th. 1:1 pl;tc"s, t.he 'lolcanic :;chists ha'''e oeen grani
tiz~d. tu som>! extent. Pillow structures whi.ch are COmmon in 
these r.~c :-Y:it::l.lli z~d l:iV.'lS and s,'h ists, are preser-v~d, in p lClces, 

the rra~itiz~d lavas. 

Some b~ds of cur:' are interbedded with the vol:anic 
schist south of Bird River. These are only a f.:w feet wide and 

1 
Numbers in parenthesi!' refer to rock units on accompanyinp: map. 



8 

frequently are difficult to distinrcuish from schistose andesite. 

':.'he massive, fresh-lookin;;, antiesit.e, such as occurs 
north of Bird River, is a t'ine- t.o me'iiu!TI-~rain .. ~d, da.:-k green 
to dark f',rey rock which outcrops i:1 hU'1!Tlocky outcrops up to 
'>0 fe.Jt hi~h. Some of t.he mediurr:-··:rained variet.ies resemble 
~inp.-~-['ained p.;abbro but. flow feat.uC'es, normally pillow st.ru~tures 
'In: flow .:!antacts, can usually be found in the andesite. No 
porphyritic, amy~daloidal, or fra~mental volcanic rocks are 
known to occur in the massive andesite. 

Under the microscope the andesite is seen to consist 
essentially of pbL';ioclase and hOLn8l-,nde with minor disseminated 
mai,;!1etite. The plagioclase, anrie:.;ine, occurs as lat.hs, roJs 
and tablets with random orientation. The hornolende may occur 
as pale crecn flakes interstitial to th~ pla~ioclast) or else, 
where very a~undant, as intergrown ragged grains. In the sec
tions examined both the hornolende and plagioclase were fresh in 
appearance. 

Althou!'h t.,l':e .'\ Ltt!rt:~d volcanic rocks south of the sedi
mentary ones d,) not ;re.'l.tly resemble the lavas north of Bird 
River in appe~rance, th~ two are correlated on the basis of com
posit,lon an'.1 strar,ipraohic posit-luna 

The altered lavas are recr?stalliz~d to hornol~nde
pla:;ioclase scnlsr.s, in pLaces exhibit-in;: a streakv foli.'l.tion 
::md an ill-rtefint'?d lineation. A tr;ick, cru(!e banding is present 
in some of r.hp.:.e rocks. Generally, the set: ~s 1:.5 are lighter in 
colour than t.hr> mc13s~ve an,leslt,ej a ".rey cast to the uSllal 
p,reen colour is prescnL in the Sch~SLS and lacking in the massive 
lavas. 

In places, the str~aky na t..un~ of the hornblende-piagio
clase schists is well-defined. Eisewhere, though present, it is 
ooscure. This streakiness is cau:;f!d by lon;{, narrow lenses of 
lir,ht- and dark-coloured rock. ThO'! lL,.:h':. lens..:-;.> ":l.litc; ir. a 
hi;."!"',,!' proportion ,,1' fe11spar U'an norm.1I, the dark r.c.ntis, more 
rorntlende. These streaks rr .. "a:.;urp. ,,11 inch or so wiJc u,Y several 
~1Il;hes or feet long. Thin r·ibbor.-likP. [lands, c.:bts, an,! lenses 
of quartz, somet.irr.es mixed wi th t'eldsp:il', a lso c'J'r.n~l'nly occur 
in the schists, parallel to Ll.e t·cliat:on. They have the appear
ance of injections. Usually, t'ir.f: hOl"lltol"'nue is c,~r:centl'aled 
2.1ong the edr,es of the qUClrt,z l.·nses. This f'or'ms tr,.:: dark stl'~<lks 
in t.he schist. The boundaries t'et,ween the li;:hL- :'.n<: dary-
colourl'd lens(:s eenerally are ,-;I'atiaLiwnal. ~r.e st.r'eakt',! effect 
is apparently due to metamorphic sq:n:cat10n, in WI::i.cn ~t;e quartz 
ribbons and lenses hav~ been a factur ir. effectin~ t~c dirru9ion 
of ele~ents to form hornblende. 
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In the area Qetween ~he east end of Bernic Lake 
and Osis Lake the volcanic rocks are strongly fobat.ed and 
granitized to varyinr, degrees. In one place highly ~ranitized 
pillow lavas retain the outlin..,s of elor!i"ated pillows. The 
whole outcrop is essentiallv cranitoid in texture and composition, 
except for "the pillow splva~~s which ar~ ~ark green to black anu 
consist largely of hornblenJe. fhe centres of ~~e pillows ~re 
composed of a m.~dium-gr3inc':! r.1lJs<:'.ic of '"[ua,tz .:tr.:! albite-ol16o
clase, together comprishf! 81) per cent of the rock, with patches 
and flakes of' hornblende :tnd biotite. Accessory minerals include 
apatite, sphf'ne, carbonate, ann mavnetit.e. 

Mo::t. of tht! r:ranit.iz":'ri lav<,.s are fine-p:raineci, li,?ht 
grey rocks often remarkably similar to a sediml',ntary rock in 
texture and banding. Thev do not, howevtr, resemble any of the 
sedimentar'V rocks four.rl in t he area ll'apP"'i, and occur lar'gely 
in the southeastern rar·t of tr.e an'Cl when: pe~at i te dykt-;s and 
granite stringers ar"e numerous. They p:rade alonf: strike into 
less-altered and thence into non-~raniLized lavas. 

These fine-v-ained v.r;Hlitizr-~ ·lavas consist largely 
of quartz, plap;ioclase, ann biotite. ThE; quat·tz and feld:.;par 
form a I:"ranular agp:regate; tht! biotite occurs "IS minule brown 
flakes showing rou~h parallelism. Small patches and veinlets 
of coarse-F,rained quartz occur tr~oughout the rock. Chlorite, 
epidote, p;arnet, tourmaline, anu mar:neti te occur in some speci
mens. 

North of the east part of Bernic Lake there is a 
zone of indefinite outline in which fine r;rey rocks contain 
abundant small white f,l"ains of feldspar, as in a rine-~ra i.ned 
porphyry. This rock extends westwards from thp. place where the 
eranitized pillow lavas occur. Fine granular quartz and feld
spar, with numerous tablets of olip:oclase and abundant alip,ned 
flakes of biotite make up the bulk of the rock. Small amounts 
of epjoote, muscovite, carbonate, and mar,netite are present. 
This rock may be a fine-er~ined intrusive porphyry or a por
phyritic lava flow. On account of its irre~lar distribut.ion, 
and pat.ches of andesite which it encloses, the porphyry is 
probably intrusive. 

South of Bernic Lake the hornblende pla,~iocla~e :;<'t'ist 
is in fairly sharp contact wit.h t.he granite. The only "f~··:ct.s 

noticed were thorough !"ecrystallization, some bl~achinr., ana 
the production of red garnets near the contact. 
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~cke, tuff, qu~rtz-~ica schist (2) 

The rocks of this unit constitut.e the lower 1!Ip mhers 
of the sedimentary portion of the Rice La.ke t;l'oup. They are 
in cont.Rct. with the sout.hern volcanic belt but do not come 
into ,.'nntact. with. the volcanic rocks north 01' Bird River. The 
bound~ry between these sedimentary rocks and the gabbro, alvnv, 
Rird River, i8 enti.relv drift covered. A {'aulL is exposed on 
the only outcrop where the V'anite .~nd gr8Y01acke can be seen in 
contact. 

Different rock tyPes making up t.his map unit are: 
fine-l:1'ain"d. dark brown, thinly laminated schistose grf'yWRcke, 
fine-grained lir,ht to dark brOVTl knotted cordierite schist, fine
to medium-grained dark grey to bll'lck ereywacke and schist, dark 
green tuff. fine- to medium-graim'd li!~ht to dark brown quartz
mica schist, and a few unusual types discussed later. 

These rocks are usually interbedd/'d with one anot·her. 
However. cert.ain typE'S are more abunciant in some parts of the 
area than in others. Fine schistose l'r"YOIaCKe r.ncj cored erite 
schist are comlt()n along bird River in the west~:rn part of the 
area. and, in general, along a belt, up to on(,-h<'llf milR wirie, 
just north of th., volcaniC rOCKS. The me'!ium-f-T;,~ppd rrown And 
black qunrtz-mira schist anr1 ,.rAywl"('k" ar<· mOst abundant in the 
eastern half of the map arpa, f):1rtir.1l1arly in t.hR norU~prn section 
of the sedimentary rocks. The tuff and unusual rocks rnf'ntionc:d 
above are nowhere especis J ly Rbun(lant. 

The fine-f'rl'lin"d dark rrown thinly bedded pT'pywacke 
is also finely schistosp. hf'oS r;..nf'l" frl\JTl a rraction of an 
inch up to an inch or so wide; th" scl'istose structure is paral-
1",1 to th"! beddinr,. EJI'Cf':pt for tt:e pr,'spnce of abundant cordi
!"rite knot:::, mo~t of the cordierite schist is very similar to 
the schistose greywacke. Normally the cordierite knots are 
about one-rp.larter inch in diamf't er and rnore or less round in 
shape. 

In the fine-r.rainpd schistose ~re:vwacke, olirorlase, 
quartz, and ferromar,nesiFlO miner1l1s occnr in at-out equal amounts. 
The ferromar,n,'sians, biot.ite and m'.nor hornb]pnde, OCCUI' as 
alip;ned flnkes interstitial to the quartz an:! feldspar. The 
cordierite in the cordierite schist contains ahundant inclusions 
of quartz, bioUt.e, and in some specimens opaque grains of un
known composition. 
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The medium-!rrained brown quartz-mica schist is more 
thickly bedded than thp fino schistose graywacke. In places 
bedding is obscure; elsewhnra,especially where interbedded with 
fine graywacke, it is distinct. Fresh and weathered surfaces 
of this rock show little colour difference, both being ,~rey to 
dark brown. Schist.osity 1::; not nearly a::.; pronounced in tho 
medium-rrained schist as in the fine-erRined schist.ose greywacke. 
Like the fine-erainf'd type. the medium-e;rained rock consists 
of about equal quantities of quartz, plar:ioclase, and aliened 
biotite. A little muscovite is pr~~sent in some sections. 

Dark grey to black, medium"grained greywacke generally 
is poorly bedded and displays f,ood to poor SChistosity. In 
other respects it closely res~bles the brown quartz-mica schist. 
The dark colour is due to a hip,h proportion of deep brown bio
tite and~ in SC41lEl sp('cimens, hornblende. Accessory minerals 
include carbonate, epidote and sphene. Sm~ll red garnets are 
present in some of the dark ffTeywacke. 

The tuff, whlch is interbedded with the graywacke in 
pl~ces, is a fi ne-P.'ra med, well-hedde'l, schistose, dark green 
rock composed of alip:npd blatips of f,reen hornblE'nde with micro
scopic ba.nds and irregular areas of quartz and acid feldspar. 
Minor biotite and a few p,ralns of sphene are scattered throueh
out the rock. 

AlonG t.he south shore of Bird River close to Bird Lake, 
a black fragmental-looking rock is exposed at the water's edge. 
This same rock outcrops in places along the south shoee of Bird 
Lake. It is characterized by eg?,-shaped masses of cordierite 
up to l~ inches lon!~ by 1 inch in diameter. These ellipsoids 
of cordier'ite contain abundant quartz and biotite inclusions, 
and are set in a dark grey grounomass of finf! quartz ann 'llie;ned 
biotite. Several e:rains of pink {carnet occur in the groundmass 
and a few are embeddi'!d in the eordierite. A few era ins of mae;
netite a~~ chlorite are present. 

South of the rapids downstream frOm Bird Lake, outcrops 
of interbedded tu~f, cordie rite schist, and lil~ht brown, medium
r,rained greywacke are Cllt by Tlllm'.:rous small strinr,ers of quartz. 
T'j t.rese seiii(l1Antary rocks, as in some of the horn[>lende-p11f~io-

:aI3(: ._i,·hisL~, descril'p(\ f'"rlif>r, there 15 a 'iistinct Cf'nccntr'l.
;,.,n 0" ;'l1'll'rihole an.i<1ceT't to t.hese quartz str:nf(prs. 

Mo~t of the rock types of this map unit contain a few 
pink garnets in places. C:ert,a in heds, associR.tpo wi th the dark 
meciiuYr-r,rained I!,reywac:ke along the south !lhore of Bird Lake are 
hi17hly parnptiferous. Thpse beds outcrop on a small island 
~J,()O() fpet f;-om t.ht> east edpe of the map-A.rea, a~d on the lake-
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shore east of the island. Some beds consist of about 75 per 

cent garnets in crystals up to ~ lnches in diameter. Most of 

them are a frac tien of an inch across. Some bands within t,he 

garnet rocks contain disseminated pyrrhotite. The garnet beds 

al erna te with siliceous bands, amphibcli te banus, anti n,agne tite

rich tands. Jack Nutt Mines Limited is reportE-r1 to have obtained, 

in 1529, assays showing a trace of tin fro~ the garnet-rich rocks. 

Arkose (3) 

Arkose occupies the central part of the sedimentary 

section of the Rice Lake group and stratigraphically overlies 

the greywacke and related rocks. Wide bands and thin beds of 

arkose are interbedded with some of the graywacke, and, similar

ly, beds of greywacke commonly are interstratified with the 

unit mapped as aqkose. 

Two distinct textural types of arkose are readily dis

tinguish~d; one is fine- to medium-grained, the other is coarse 

grained. Gradations between the two types exist. The fine

grained arkose is mostly well-bedded; individual beds measurE- an 

inch or so in width. Some greywacke is usually interbedded with 

the fine-grained arkose. Coarse-grained arkose generally occurs 

in thick massive beds, and gre)'liacke is never found interbedded 

with it. In places, the coarse-~rained arkose is difficult to 

distinguish from granite, especially where evidence of bedding 

is obscure. Large, clear, white or grey, sumetimes bluish £rey, 

quartz "eyes" are a prominent feature of mucro of the coarse-grained 

arkose. 

Both fine and coarse arkose range from lieht to dark 

grey in colour. Usually there is a lieht brownish or orante 

cast to the weathered surfaces of these rocks. 

The arkose consists of 75 per cent or more of quartz 

and acid feldspar, both showing great variation in shape and 

size of grains. These minerals are accompanied by sericite, 

muscovite, and biotite flakes. Small amounts of e~idote, mag

netite, and tourmaline may be present. Some of the feldspar 

is microcline, the rest, albite and/or orthoclase. The micas 

are generally aligned, thus contrituting to the schistose struc

ture of the rocks. Nowhere, however, is schistosity very pro
nounced. 

Silicified Zones (4) 

Cream-coloured, dark grey, or black, fine-grained 

siliceous chert-like rocks form several bands within tile sed1-
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mentary portion of the Rice Lake group. Two bands occur partly 
or wholly within the volcanic rocks. Some of the siliceous rocks 
exhibit thin delicate banding, others are entirely massive. Parts 
of some bands are of coarser grain than normal and have a sugary 
texture. 

In places the siliceous rocks are inLerbedded with 
amphibolitic tuff-like bands. It is possible that these bands 
may represent metamorphic segregations of amphibole similar to 
those described previously. 

Although these fine-grained siliceous rocks, especially 
the delicately banded ones, greatly resemble sedimentary chert 
deposits, there is considerable evidence that they actually are 
silicified greywacke, arkose, and lavas. 

Both the structure and texture of the siliceous rocks 
can be directly related to the rocks with which they are associa
ted. The delicately banded siliceous rocks occur within bands 
of thinly lamina ted fine-grained greywacke. The bands within 
the massive coarse-r,rained arkose are themselves massive and 
generally contain small gL.'lssy quartz "eyes" like those in the 
arkose. The chert-like bands within the volcanic rocks are mas
sive and exhihit "ghost-like" art-'as of darker rock, apparently 
remr.ants or incompletely silicified lavas. This correlation of 
structure and texture is well exemr,lified by the band, south of 
Bird River, that follows alonr; '.he contact bet ... een the sedimentary 
and volcanic rocks. The west part of this b.cmd, where it occurs 
within the thinly laminated graywacke, is delicately banaed and 
very fine grained; the eastern part where it occurs within the 
volcanic rocks is entirely massive and sugary textured. The in
ferenc~ is that the structure is inherited from the rocks that 
were silicified. 

There is same evidence that these silicified bands cut 
across the beddinv, of the sedimentary rocks. The band to which 
reference was just made cuts across the sedimentary rocks at a 
small anr-le. The band just south of the outlet of BiN River 
from Bird Lake cuts across the arkose and greywacke. Small cross
cutting projections from the main bands can be seen on several 
outcrops throur,hout the area. Small inclusions of unsilicifi~d 
host rock are found within uhe silicified bands. In addition to 
the above features, which ar~ indicative of silification, it i::; 
~crur.on to find small lenses 0:' C~ ert-like rock within the:: 1as
tIC sediment.s. These always occur in close proximity to the sili
cified oands and althour,h they resemtle elongated pebbles, they 
are probably dilated injections of fine-grained silica. 
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'l.'he compos1 tion and texture of these rock:" indicates 
a n()nM~edimentarv orir;in_ Unci!'!' tLe microscope they are seen 
to oe cornposE,d of a. rine-~r;l.1nt;d np,.·rer:'lte of quartz and alo~te, 
ot'terl with SITIall amounts of muscovite nnd biotite. Tht:: '~',:J: tz 
unq I~',. ,';yu' nre in t!tt~ form of shnrply nl1Fular mutua 1.1:1 pene-

,',,1 ::lI,.: l::-aimi. r'requtlntly t,Le t~x,.u.l'e is c.:hi,rac.;tf':I'i7.ed ~y 
.iar;f",d, dngular, irre,~lnr grains of fJUd I.e jn q,wrtz or quartz 
in albite -- a fine micro,:rapi:iC' texturE:. It is c;ulrunon tv fi'ld 
small "abl"t:; of nll-iLl', rec;o!11uHng phenocryst 5, in the fine 
quad ;;-al:'.it€· arr,rcp:"t~. 

Contrary to t.he opID~nn 01' previ ous workt~rs, tro rirld 
relatiol'\ship~, f:ol"posHion, and texture of t,:,e clEjccous rc::L .. 
indicat.e t.r.at hhe~' are not chert, but silicifitld rocks. 

It may be significant that silicified rocks J 11n~ t,hose 
just descrjl'ed occur alonl~ th(1 conteet:; of Cn\) or t"O pe,:rrnatito 
dykf's in the IU'Ela. It can be seen, that, for the area a~ Ii 

wrole, pf'gPlat i te j·,k('s and pxt f'nsive silicified zones do not 
occur in the sallte vicillit.y. PegMati tes occur in the east, 
silicified ZOl'\('S in ~he W'el;t, part, of the area. One miv.h1. SP'l('m

lAte tr.at t.r.f: silicification is due to solutions derived from 
or related t.o permatite or granite cit depth in the wf..:>terr. iJart 
or the area. 

Deposit.s of pyrrhotite 'lre found in parts of SOlT:I.; or the 
silil": ified zon"s. Usually some ('lass'! i,ranu l,'tr va ~n quartz cn ts 
the fin~-~rl1ined si1i08011" rocks 1n these depo!5its. 7hin oands 
of graphitiC schist are present in seme of the !JyrrhoLite-ucar
ing zones. The pyrrhotite is either massive (.1' aisseminat"d 
thruughout tt e rocks. Sl)me pyrite and mal~neti t.e 'ire conJTIc.n1y 
associate't with the pyrrhoti te. Valuable rr.etals such as nickpl 
or copper are not known to occur wj cr. the pyrrLot i 1,e LL t ti-.ere 
are reports t.hat K. 1::. Miller, dunnr, th., early days of tin 
exploration, found small aFlounts of stannit.e in :,ume of' the 
silicified zones of the area. 

Rocks which intrude the Rice Lakf~ group include p:abbro 
and peri10tite of the Bird River sill, no.! v3riocls "ran:itic int.ru
sives; younver diabase dykes intrude the f.l'8.nitic rocks. There has 
bp.nn r;Ol"'H con+rOV('lr!~v ovp·r thl? :1,G'P l'F]aLi.onship between the basic 
int r11sives and "rani Uc rocks. ::'rom E·vil1('nce proc;cntcd later 
the writer has conc]uded that the p:ranite is vounr,('r than the 
peridotite and eabbro. 
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Within the body of granite north of Bird River there 
are bands and irrei~lar areas of fine- to coarse-grained dark 
green rocks. Some of these are undoubtedlv dialwse or trap, in
trusive into the granite. The relationship of others, some of 
which resemble andesite and some, gabbro, are obscure. They 
probably represent large inolusions within the granite but sinoe 
there is some doubt of this interpretation it cannot be used in 
deciding the age relation of gabbro and andesite on the one hand, 
and gran i te on the other. 

Bird River Sill (5, 6) 

The complex of peridotite, gabbro, and related rooks is 
a sill-like body, intrusive into the Rice Lake group. Normally 
the Pl ridoti te under lies the gabbro. This hOlS been found to be 
true of the gahhro-peridotite sill in the area to the west as 
well 8:'l the cne prespntl.v uncier discussion. This relationship, 
however. is eomplie,'l.tecl in pl,lees. On the Saturn 2 claim gahhro 
lies on both sides of a narrow oand of peridotite. East and north 
of the Wpnto e la im there is a l'epeti tl on of gahbro and perIdotite, 
in which gabr.ro lips north of, south of, and in the center of the 
peridotite hand. As in Lhe area to the west it is possible that, 
in addition to t.lle normal peridotite-gabbro complex, there were 
SEprtratei:1trusions of eahbro in the area, which may account for 
~.':e i l' regula ri ties found in parts of the sill. 

West of the Devlin elaim there 1s a long, ~~de re~nant 
of andesite within the peridotite. On the Chance claim just south 
of the iranite contact a remnant of andesite is surrounded by the 
peridoti teo East of there the ClJ\desi te is in direct contact wi th 
the granite. 

The peridotite is a soft, medium-grained, dark ereen 
to hlack rock in pL'lces ll'.assive, elsewhere schistose. The 
weatherrd surface is dark gre('n or reddish tlroom in colour. 
Schist.ose peridotite is soft and rotten on surface. The minerals 
are all secondary; no trace of the original constituent.s was 
f011.'1d. In the sections exw:.ined, fibrous serpent.ine and t.re}';lO
Ii te Clade up tohe hc1lk of the roc k. The se mine rOlls a'lonl~ wi th 
pale amphP'ole, chlo!·ite,c(lrhon,lt.e, und rr.aGnetite form a fr:1T',d 
lc.cregilte. Tr' places ba; I:: of massive hornblende 1n large Ii: ·;en 
)r black crysta 1s up to 0'1e inch act'oss occur wi thin thp P>' r·vlo-· 
• i':.e. Such nomblendi te is rl'Psent near t.he pcridotite-gI'dni;,e 
.:;)r.t.act on the (t.ance an,:; Devlin clairr.s. Some pyroxpnite is 
;'ound at. the top of the peridotite in tne southern part of the 
Colossus 3 claim. At this locality normal perldot.j t.e, coarse 
pyroxenite, and mediulll-~rained pyroxenite form successive b::mds, 
to ~hp south 0: which UI'S t.he gabhro. The pyroxpni te consists 
12r;>;e17 of aur;ite with minor int.ersititi'll trel'lolite and a few 
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grains of carbonate. 

Though closely delineated on several outcrops, ~he 
actual contact between gabbro and pericioti te \'(as not observed. 
It is marked by a narrow drift-filled ,1epr--;.:;sion. 

The gabbro section o~' the sill is compo~~:! J" various 
phases ·iiffering in grain size and p:'opor;',ions or ar.r:hi':ole :1nd 
plagioclase. T:".e most COr'lIr.on ;;has"! is a mt' ::'ctm- to CO.:l.!"se-
5rain~u rock ~"lsistinr, o~' a:luut e·1.1a1 a::.o~'"l:'S of lJ.rrado!'i "e 
and green horn ~~ lende, Wl th accessor! rr.af;C!e:1 te, spilo::ne, epiao te, 
and biotite. :;'or the most part "r.e :~.inernls a:"·~ :airl:r :'rt'sh. 

A se -: ~nd pha.~~, : Il!1:l is t in~: 0 f ",~:e 5 .L'~f>: :rir.~~ 1,1. : 3, L; 
VP.rj" cOo3.!"se->':r:l'.nt"i, r.:ottled ';J.btrl) in ...,hi.~h patc~es :):' :'",:'usp.1.r, 
up to an inch or mor-e across, are sepanted. by coarse int~rsti
tial hornbl~nde. Thi5 mottled ~abbro gr~jes into anorthosi~ic 
gabbro in whi·:~ feldspar constit.at>;s 70 to eO p·:r cent or ttle 
rock, a~d into anorthosite cantainin" ?5 per cent la~raj0!"ite. 
ThL~ :Jections or the anortho:Jit"! cont'lined a few :"lakes or pale 
gre'1n amphi'Jole, €;r,qins of car' onate, an! :Jmall pat:;:les or per:)II
skite-titanite ag~e··~;'lte. T!w t'e1tispar, b large plates and 
tablets,had a cornposition or A:>40 An60' labrador-ite. 

No re,;ular ibtribu ti')n of the 'n:"i')t:~ phil:;";::; or i"abbro 
were appar<!nt frum ". !-:. > :"id·i wo!"k, ,u~., in f:~",r,erql, t:-,C >nottlt?d 
and anor-:hositic phase:.; occur mostly in ',r,€.' ;j<luth, or to;;, part 
of the si.ll. 

The p'!ri.:io:.ite-gabbro complex i:; 0:' ::;pecial interest 
on account or ieposits of chromite and ba:;c met3.l sulphide, 
which it cont~ins. 

On the north shore ot' -lcrnic Lak8, betwcrm the narrows 
and islands near ~.he c"!nter or ',he L~k·', ther'! i:; a na!"r-ow b.1.nd 
of unusual ,;abb!"oic rock not shown J:1 thp. m;'lp. On I:; a nn!"row 
width of this rock is elC,)osed ;'It ',he water's .~d~e. 

The rock is remnrkable on a t:count of the occu!'"l'C'nce of 
round spheres of anor~,hosite set in a ~-'lbbroic matrix. Not all 
the anort.hosite is spherical, some is elliO:10idai. in shape. The 
spheres ranr,e in dia:neter from an inch or so up to 4 or 5 inches 
an.1 form 25 per cent 0r rnUI'p Gt' ',he rock.:'he anorth05 ite con
sists of 85 to 90 p~r '~nt l~bradorite, Ab ,0 AnhO, along with a 
little chlorite, clinozci:;ite, hurnbLt·w:e, car:'onat.e, and spher.ej 
t.htlS it is very sir-i 1:1 r W tr.'; ar1ortho!;ite or the si 1I. The 
ma~.rix of the rock consists of labrniorite ~nll nornDl'2nde with 
minor biotite and mapnetite. This matrix is similar to the 
menium-g'rain.1d eahhro ot" th,," siLL. The~()nL"rt bctwc'm the anor
thosite spheres ann t';ahbro mn trix is shRrp. 
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It is difficult to envisage how such a rock would form 
hut the anorthosite sphcl'es probably represent clusters of plagio
clase segreg;lted out of a molten gahhroic mar,ma. Why they should 
asswne the unusual shape of almost. perfect spheres and ellipsoids 
is not known. 

Granitic Intrusives (7) 

The Rice Lake group and basic intruslves are bounded 
on the north bv a hI'{:,e mass of p,ranit1c rock. Other granitic 
bodies invade the volcanic rocks south, southeast, and west of 
Bernic Lake. The edges of all Lhe granitic intrusives trend 
parallel to the regional s·.ruct.ur€'; none can be said definitely 
to cross-cut the olrier rocks, althOUgh stringers of granite do so. 

Previous workers in th~ area have classified the grani
tic hodif's accordin..; to various scllPr>'s. Cooke 09::'1, p. l2C.) 
1'( ferrt'ri to the gra.'1i Le north of Ois('au River llfl lIearl ierll , as 
distinguished from a "later" granite in other parts of south
eastern Manitoba. II1s work did not include th~ Hemic L'~ke area 
so no referPnce is made to t,ht' eranitc tr:ere. Thl:J "earlie'r" 
grani te was considpl'8d to intr.lde the Hice Lake rocks and to be 
intruded by Ul'" peridotite-gabbro cornpl,'x. 

Wright (1932) defli1Snated the Granite north of Bird 
Ri vel' as pi nk and pinki,l1 grey branite, g ranod1or1 te, anc gram te 
gneiss. Springer (191;9) considpred this same body to be largely 
pink microcline graniLe, huL he mentions Lhe heteroeeneous n"ture 
of the intrusive and notes Gradations, over short distanres, int.o 
ot.her phases, olit;ocla3e branite, quartz diori te, and granodiori teo 

The intrusives south and west of Bernie lake were mapped 
hy Wright, and la',""r hy Spr~nger, as partly pO"pnYl'itic t(,rey 
l:r3n:t.f~, l'lartz diorite, ::tnl c,r·':1octiorit~. Wl'i,~~lt described the 
rock as bel:1'; sr",y, ml'di,lffi !~rained, anj e'lui,;rn,llar t(, por?hyrit.ic. 
It was said ::'0 contain phenoclysts of olif,ocl.lse and or-::'~lOc~as.", 
wi!.h sm:l'~ Fhases hei:15 char·1.cteriz9d by eye-shaped 6r'i:'ns of 
qU;lrtZ as well as phenocrysts of microcline. 

The wrH,er is unable to agree that there are any e·,_,.··.
·1.'11 differ,;:lC'lfl hetw~-:m the thrJe gl'anitic hodies as a ·N.IOl '. 
'-/a-her, each is comros,'d of Wlrious phases COTrJ:lon to all. 1:1 
1;'~.,era::', "rey 3n! :uff granitic rocks are DOS', a\1'.md,lnt i:1 all 
three intrusives. 

Only t.wo ver-/ dtffercmt, phas'Js can he riist.inc;uiflhed 
readily in the field, one an o1der-looking, hut not- np.cp.~saril.y 

olrier, grey gr.ni te, t:1e ot'ler a younb",r-lookin,; but llk"wi"" 
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not necessarily voun~er, pink p,ranite. Various intermediate 
phases, buff and pinkish grRV in coluur, are mort' cumrlon than 
tilese extremes but CMnot be separated easily :'rom the :3trictly 
p:rey and pink granites. In all bodles all tt'ese pha:;es are 
equigranular in part and porphyri tic in part. In plaf"'es t,li"lY 
nre n,"\~,:ivE', elsewberl' somewhat gnf-'is.'dc. How!'!vIJr, flU eXl"'r,:d"", 
"rN1C;: ... f grAnite gneiss are known tn) eC'l11' in the! arH, P'''Pl''w. 

Grey p,t'lmite is composed essentially of phf'ioclase 
and quartz wltn 10 tu ?O per cent ft'rr(lma~~ne:;ian minerals, 
usually biot.it.e, "lnci in places, horntllende. Thlls!: npedmens in 
which t.he p1al~joclase i9 altlitfl are aluit.1:! grlJllhe or', acc'Jrding 
t.o Johannsen, sodac Lase tL'nalite. Whore the plsICio('lsse is 
oligoclase the rock is an oli"oc.:lsse gr1<nite, or using Juhann
SPI' I s cl;<ssificati on, tonM Ii te. docks hav illY; U e~~ composi tions 
are not exclusively grey. In mniP{ places tr,ey are buff, pinkish 
gr'ey, or pink in colour. 

Specimens of' microclino I':r'<lnite are pink and massive. 
In addition to qlirtrtz, microcline, and uiolit.e, tr.ev may cuptain 
small amounts of aloite Or' olif~OC lase. 

Othf'r phases, w\1ich ranf,e in colour fr,'m .'roy to pink, 
and can be dintinf.;tlish<'d only undf>r U;e micrc1f;rope, con La in 
varying propertions of micr'ocline "lYle! albite er olL'o(:lat;e. 
Such rocks arf! classified as granodior'ite and quartz monze-nite. 

From the descriptions of the r,rnnitic rocks it can be 
seen t.hat types of differf'nt composition cam ot Le disUnr,uished 
from one another on the basis of' colonr or t",ytnre. In the field 
no ar...,[,s of any pArt icul-u' tYpe ca~l be out.Hnfcd; rather' tie vari
ous phases appear to r;rclde into One anoLher. 

A~e Relations of Grnnite 

The relationship between the volcanic schist and gran
ite west of Ben ic l",ke le,~ves no doubt thAt this bcu',V of granite 
intrudes the volcanic r'ocks. Then·' is a cunLact zon(:, up tu l',Ou 
feet wide, which consists of blocks "lnci b"lnds of schist and 
irregular intr"sions of r;raniLe. j'his cont.act zone grarie~ into 
olr:l-lookin~ r;rev f'rMnitp anj this, in turn, 1n10 :re,her-looking 
buff and pink p:ranit.e. Retween t.he contact. Zeln" and nO!'!!'!,l 
:,:ch ist there is a band of f ine-l':rCl 1ned chel't-lj kE' rock, the same 
as that in some of thf' silici t'1<:d zones discu~:"ed prEvi ouslv. 

Nort.l'. of Bird River the rf'llltionship between f''r2nite 
and other rocks is lees ouvieus. The contact between the granite 
and hice Lc,ke p:roup is not well exposed north of Bird River. 
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Th~ only information ahout the granite-and~Rite ccmtact. is ob
tllln,~d from examination of drill c'orc. 

Several thin sectiona :reveal''3d tJl;lt the granite right 
at the contact with andesite has been crushHd anci re:cl'ystalljzHd. 
This .p:ranit e consists of a fine granular ag"grup,ate, of qual'tz 
and albite, containing large quartz "eyes" composed either of 
sinble t:1'ains 01' clllsters of grains, anti, in fJidceS, a few tah
l,·ts of: plat!ioclase. Other sections arc l,lC'GPly coarse grained 
wi. til small an'as of fine material. CO:lsid'1rinl~ the fresh nature 
of the a"dcsi te npar the tir'lllir,e, anr! t,tle r't:cr,vstatli'l,t;c.l nature 
Ot' the contact gr.:L"li te, one.! might suspect tiL.' t t.lle) grani te is 
oldt}r than the l,lVlJ.S. However, this Granulation is not Cr)TU1.on 
to the whole of the granite body but is con:'in(,d llrgely to the 
contact. 

The proportions and nature of t.he ferror.Jagne!lian 
mint'l"als of t.he br'mite are sieniricant. Tile gr.nite in general, 
incl(lding that a fe'N feet north of the contact, norllUll;,' c()o'.uins 
l'iotite scat.tert'd t.hroubhout the rock in Jr.exi.eratc-">l.z',·c.l flakes. 
In the contact 51'o.:1it8, U!e pbce of biotit>e is taken hy horn
blendt3. uSllally i:1 l.a rga grains, hlanes, and flaky clus cers, 
which are cut by the rine-:;rained granitic material. fhe aJ"1ount 
of bo~,)l.~nde is notably tl;reater than the nOI,nal ferromagnesian 
content of the rock. This wl'uld appuar to indicate trle incor
poration of andesitic material hy t.he gl"'Clnite at t.he cont'!:::t. 

Granit.e and sedim.·ntary rocks cooe into cont>act in 
only one place a:1d the !'ocks a t the cont,1c t !l~e faulLed. Pee;
matPe dykes and pPf:matitic granite are int1"llSIVP. into the sedi
mp.ntar,v rocks in the southeastern part of [,1,,, area. 

The set!',lin" of the prohlem of the age relationship 
betw€<"n the gr:.l:lite and "lird HiveI' sill is important in connec
tion ',vith th,~ o~ibi.n ,lr, j d"position 0:' the sCllphicle deposits in 
t~1P a rea. 

Cooke (1921) considered that t.r,e gabhro and pc ridoti te 
were int,r\lsive in':,o what. he called the "llarlier" grani. ',e. As 
already no"ed trlc 71riter is una')le to reco,;nize a:'l !le,e'lier" and 
" l;~ te r" g ril'li t,e • 

~iri,:ht (1932) dis,qr<:'ed with Cook's interpret1tio' ,lnd 
-tat.eel that. :.ne granite, a'.p:l!'vnLl:{ incluoin~: t:lat. nortrl ':'_ ';lY'd 

;: :·r, was int1"llSi'!8 in',o \,r;" h;lsic rocks. 5prin"cr (1)49) <..0!l
C'lrrcd wi th ',Vriciht 01 this nutter. 

There are scvCr:1l pl.1ces ({here th,~ r~r'i."liLe is :'airly 
well elCl)osed in ('cr,tRCt with p,abbro. Alonr: the north houndary 
of the ';Joom 8 claim the f:rRni Le-f~Rhhro cont!1ct is marked by a 
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deep crack about one inch wide. The gRbbro at the contact is 

the very coar~;e mottl~d type, so r.r;ere is obviously no chilline 

of gabbro against granit.e at this localit.y. A few feet south 

of the contact several fine-~rain"LI <'ranite stri:lgers, an inch 

or so wide, intrude the gabbro. 'r,:.:3e h.~I'.'e essentially tr.e 

5a."1e :::i:J1losition as the not'mal ~oar,;e-~rain'ci rrani'_e. Th",re a:-· 

c'vern ~ other .~ranite dykes cut t irw ea :.;:;ro alonr, the portio sr.ore 

~.~ 'iird Lake, always in close prox blity to the large tj!"'ani toe mass. 

Jt~infers of granite also cut the gabbro at the Wento sulphije 

iepcsi t. 

Jranular quartz in the peridotite of the ~hance-Jevlin 

Mineralized zone, adjacent to ~he ;~ranite contact J is ~r0ba:;'ly 

rela':.ed to the granite. Similarly, a felsite dyke in a narro.., 

~~nd of peridotite, not sho~ on the map, straJdling the boundary 

of the Martin and Devlin claims, and lying between p:ranite and 

andesite, is best relat~d to the same source. 

The abrupt manner in which the gabbro-peri10tite sill 

termina~es, a~ its ~est end, against the gr~~ite, indicates that 

it is cut off ~v this rock. It should be emphasized in this 

regard that. th~re is no ~'aulting along this granite contact. 

The available e·,idence, presen·.ed above, clearl:, indi

cates that the gabbro and. t:eri lotite are older than the granite. 

Pegmati te (8) 

Pegmatite intrusi"es are common in the southeastern 

part of the area. Some of these are dykes that make a small to 

large anr,le with the trend of the enclosine rocks, some are Sills, 

and others are irregular bodies. The per,matite intrudes both 

the volcanic and sedimentary rocks u1' the Rice Lake p:rol~p. 

These dykes and si lis ran.ce frum a :'oot or les:.; 'l~ to 

several hundred feet wide, and from a few tens of feet up to a 

mile in length. The irrer'ular intrusive north of Q ,is Lakt'! 

measures :lver 1 C:;OO fo-l.!t wirfe and apparently is part of a larp;c 

mass of pegmatitic granite to the "ast. Remnants 0:' country 

rock, lava.s or sediments, commonl.v oc,~ur within t.he pegmatite 

bodies. 

Most of the pe~,tite intrusives 3trike in a westerly 

direction. A few, such a:; ':.he small dykes eRst of Bernic L.~ke and 

others along the north shore of the lake strike in a northerly 

direction. Dips range frum almo3t vertical to ver'" flat. 

The pegmatite ~S of two types, microcline p~~matite, and 

albite pegmatite. The age relationship between the two is not 
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known, but since they are IIl1sociated in distribution they are 
probably relat.ed in ol'ip;ill o 

The microeline POPIl'l'l.t.ite is a ecarse-P,l'Ained, massive, 
p1r'k rock compofH'ct eSSf'nt ia lly ()i' 1111('1'0(; 1 i nf! nnd quartz. Only 
small ill'lount.:;; or biotite, mU6covit,e, and .ll:ite are pl'E!sent in 
th' se rockt.. ~\irlfnals or economic interest are not. known to occur 
in til>] microC'lirw .. e/~n\Hf.i teo 

The aJhite peryllitites are ('link, pinkish grey, grey, or 
whit e in colour. They Arf' fine grained to coarse grained. Most 
dyi<es vary in colour and texture from place to place. 'Some lire 
distinctly zon·,dj many have fine grained margins. The zoning of 
these pef'1T\lltites is discus,)ed in r.rc:ater detail in the sec Lion 
on pegmatite mineral deposits. 

The essential constituents are albite, Ab9~, quartz, 
and white to palt! yellow-preen mica. The Albite occurs as large 
plates and tablets or. in some dykes, as lonr, narrow radiating 
laths. ,luartz is glassy, milky white, clear, or grey in colour. 
The pale yellowish-green mica occurs ir. books and flakes closely 
associ1lted with quartz. Chemical analysis indicates that this 
mica conta:ins about 0.]0 per cent Li20. 

Besides the essential minerals mentioned above, phases 
or some of the albite pegmatite contain microcline. In places 
this mineral occurs only in small amounts, elsewhere it is about 
as abundant as albite. Black tourmaline, in large or small 
crystals, is present in TJl·arly all the per,rratites, sometimes in 
large amounts. In places the tourmaline is a deep olive v,reen 
translucent variety. Small blue apatite grains and a few red 
garnets are present in some dykes. 

Besides the COMMon silicate miner?ls, the followin~ 
rarer lIIiner"ls 'lre found in many of the albite per,m;]tites: 
spodumene, aIllI:IYf·onHe. lepidolite, petalite, triphyllite, pur
purite, beryl, car.siterite, and tant;.lite. The occurrence of 
these minerals is discussed in a later spction. 

No direct evidence was found indicat,ing the derivation 
or the pegmatite from any particular granite body in the arp8. 

Diabase. trap (9) 

A rmmber of dark green or black fine- to medium-r.rained 
<tia~age and trap <tykes, striking in a northwest direction, cut 
the grRnite north of Bird River. Resides those Which can be 
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more or less positively identified as intrusives there are irregu
lar areas of andesitic and gabbroic rocks in the granite. The!;e 
are shown as andesite and r,abbro on th(~ map but there is little 
ev idpncf' del'initely relating them to the gabbro and andesite of 
the HUlin volcanic belt. 

The diabase consists of amphibole and annesine in 
varvinp, amounts. Some sections cont.ain about equal quantities 
of am~'hib<.Jle and andesinH. in others aMphibole may form 7~ per 
Cent. of t.he rock. Diabasic texture was seen in some specimens. 

STRUCTURAL GEOLOGY 

FOIl)ING 

Di.fficulty in deciphering details of folding arise from 
the scarcity of features suitable for top determinations. No 
featurps of use in this connection were found in the sedimentary 
rock~;. In the volcanic rocks, although pillow lavas are common, 
they are useful in only a few p l:-!cet>. 

Despite deric:iencies in structural data, there is suf
ficient inf0r-:na Lion to sugg<'[;t that thn VOlClll, ic roclcs and the 
reeks of the Bird River sill, i Tl the north p,u·t of l.t:f" "rea, dip 
and face towards the south. This is concluded from a few top 
determinations and the atti tude of the differentiated gilbbro
p"ridotHe complex. A s:i.roi13r situation, based on the same type 
of evidence. was found to erist in the a rp.a to the we~;t (Javies, 
1952). 

Based on a few, hut reliable and consistent, determina
tions of tops of pillow l3vas, the volcanic rockf· in the r.outh
central part of the arf"a are shown tu f'lee n,,;·'th. Gonsequent.ly, 
the volcanic rocks form a syneline, ttl' c t'l:trc of wr.ich ;':3 

occupied by the overJ.Y.l.ng sedimentary rocks. v;lir1l' tv lack of 
detailed structural dcterminatiQns, the 1 'ca \.i .'fl of the synclinal 
axis is not known prec isel y. but it lies wi tJ.l; ';'! s edimen tary 
rocks. 

The sed:i!IIp.nt.ary rocks all dip steeply ::::out.hward at 
an"les of 7'. to 8'. rle~rp,es. The sout.h li.'!lb o~ the svn(:J.ine, 
thf'n, is o'rerttlt·ned. ,~.'ri"r.o:Jity in t.I (' j,VF" an, r.ediment.s :is 
j?;enerallv pClr'allel to tho oeodin,'. l~"(l: '.h", south nire ,.f the 
area, hom;>vpr, there is a reversal of T.h!~ dip of tre foliation 
in the volcanic schists. South of Osi" ',)!:e the dip changes 
from about. 80 cl"r:rf't·s south to 80 der,I',·":: l'!(·:-th acroes a distance 
0" a few hunlr 'rl fed,. ·jne top d€'t.errnin:lt:i .... in thj;; vi-::inity 
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indicates a S(lut,h~fa, 'nf~ flo", which repres"ntl'l a rlepsrture fl"OJII 

til" rf't,ional I'ILt.itucic. :(, i.~1 prob:tt'le Uwt ~r)me minur tj~ht folll 
in~~ oC'curs at. thiti lOC'1l1a',. 

Positive E'vid.mce .. .r conformity between the volcanic 
r-!ld sf"dilr.cnt',l'Y rocks 18 lackJng. TllEJ n<H't.h contact betw(;(;n these 
r·, 'ks is exrc:' .... .j at. 0nlv One pl~l<;e. nE''l!'' t.':e west edre ot' the JIIap
tH"'!!, and 'ber" 1\, if rlll.ltec\. The south cont.act is in lan'e 
pnl"t ocC'upit'd 1'fV' '1 Z',l'lC of silinif'ied rocks, thus ohscuring the 
!"f'lat.ionship hf'tlo"" Ii lavas and !l€dirnf'ntary rocks. wnf're the south 
C01"t.ll('t is l'Xr():' d, and not siJ )"i:' if>d, SC,m(' :;he',rinr; appears to 
bl;' I r",~;ent. Hdwt'v('r, U,lll'I;; 15 no VI'" ,1 t anvular' unconforrni,Ly be
tween UIt! volC'a! k and sp.dif'lpntary rocks, but t.his does not con-
st itut.e proof of conformity. 

The :we ' elat.i()nships between lavas, basic intrusives 
and add inlrnsives has l'e",n est~hJishect; tt~e basic rocks intrude 
the lavas and ('otL arE' int,rud. d by granite. The sedim'!I1t.ary roc ks 
arc apt,a:'entl v vOunrer t ,an the volea nie rocks. A 1 tr;ou~:h pegma
tite dVk ,~s In\ I'Ut:t! Lht~ f pdlrnent.ary rocks, the [' t11:d~lon of tl ebe 
latt.er rocks with rt-'spe('t, to the pink llnd t~rfly r,ranite and Lhe 
fC1Iobro-p.n1 !ct it.l' 511, is '"nknl1wl" •• :\<' !l."llml'I1t,·I!"Y rock;; ere ex
ros,-, I i~ el)/l, 'let "iLIl ~,h: ;,:r:ltliLp. in onlv on .. i-)l.~ce. t.he!'e, the 
ro("ks ~tr tht3' (",.:H:t.~1·"~t arc, rrll~ltt")Q. 'i..J;lbhro ;Jr~tt p(.:r·i,loLitl'? <lr'~ not, 
e):pO:J-"J in <.'cntact I-lith t.'.t: S ",d;"lclrlLr,r"r rocks. 

FAULTJNtJ 

On the Iv'!nto :'Inti Colossus h clai ms at the west ed~e of 
the mAp-area th", volcanie an i sedil1\pnt.arv rocks are h,>r,vilv 
Sh~~''"lr(!d R l(l~ll~ t~, 'ir " or,t,aC't. 'lhi!; Bh~:~r hilS h('cn ext rnrOl:lt(?d to 
join a f<lult which aispl.aces the sf'ction cf the ilirrl l1ivnr Olin 
10 ':1.t"'-,{ '1.)rthwF>"t of t1~.'r,= (OaviP!;, 19'-?), and w!lich exhibit.s con
',i j"l"Clhle m:J':,""'nt.. ;'hi., ("'111. tr'f'l'},L; ;'out"eCl~;t ':Inti near I he 
)oun larv of (,he ,~nt.o c,ru Coloss'ls ) .. clcll'lls CllY'VeS to a more C;:1;;t-
~.:rly lirpction. 
tr""Hi'..ng fault. 

It is :1S!;u~"¥'r;d \.-\.) u=:!r"rdl):tt.e n~~:n~~t. a nl)rt..hw~!it

Ano· hpr northw:st f"ul', is U,ou;~ht to lie just 
~OlAt_~.w~~·;t 1'.Jl'IlCr of' t ~H~ .:un /r1.ction:"tl cl,l~rT!. 

i h~' ',;-xi::;tJ'PCC 0:"< tt f'~i€ ia!;t, tHO f'ault.s :lpp(~rH'S tl. :,;r. ~ i ~ vnJ ~T 

S;;', i~r,~,ct<.! V ,'xr.lAflPt i('.n to <1:'C(,lHlt ('or L:lfl "Qr"pt tr'rl"in~'l'jcn 

of :'he !prious ;'!lUp u:li:'5. L:l:Jt-tl',st sneacinr, s(',m :1.t tho ,;out.h 
e!p'~ ()~ a.:O"1.,ll ?eT'j,jotito outrrop )et"N~ n the two nOl';,Lwec,t 
f'lu 1-:5 pr,'); alll y rep!'e~c:lts the rl L'ipL,ced s0'~rnent o~' Lhe lnaj 01' 
cl\rvin~ fault. A thi,..j sPV'mnnt of Lhis major f,~llit may oc,~ur 
alan',; the cnn~,'lst 0; the ,,;'<bbro and I':-~\fw,ck'), 'Incl ext n '1d a) ::mf, 
thL; eont'lct to join ',he stro'.g "'.',st-W8!.lt slie'lrin: on the Hit'll 
cl"!il'l pnd the snuLh ed"e ()f the Perk,,!! claim, nl''lr the ('(mLr"" y' 
tne m<1p area .. 
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The gabbro-peridotite intrusive in the present area 

repre~ents & faulted senment of the Bird River sill in the area 
to the west. However, in the present area, the major northwest 
fault which caused the displacement does not come into contac t 
with ttl!) peridotite and gabbro. The explanation for this is 
found in the pre-fault intrusion of granite into the basic rocks 
and post~granite faultinr, with both horizontal and vertical dis
placement of considerable m8pnitude. 

A fault is shown on the map, southeast of the Wento 
claJrn, althoup:h there are no out.crops indicating why the forroa
tions are believed to be displaced. Outcrops just outside the 
arra indicate that there is a sm<lll displacement of rock units 
on either S116 of the fault. 

The post-granite nature of faulting is well illustra
ted by the faults west and north of Bird LaYP. A large number of 
north-northwest faults cut the granite. Host of them are visible 
as distinct lineaments on aerial photographs, and g.cnerally can 
be seen on outcrops of the granite. Some of these faults dip 
steeply eastwards, ot.hers are essentially vertical. Slicken
!C'jd,~s on two of the faults near the east border of the area 
p.l.uno;e southward at anf'les of 35 de<!rees and i.Q defT8es. 

Two of tne north-northwest faul ts, namelv tbat which 
cuts diar:onally across the Perkon .::laim and Lhe one crossing 
the Rita 1 an:! Norah clailns, are of particular interest on 
account of their effect, along with th<lt of the ea3t-trending 
fault at the south ed~e of the Perkon claim, on ~~e gabbr0, 
peridoti te, and andesi te. The JTlov"!m,mt of the block bount.ed by 
these fal!lt.s is such that the ande:;ite, gabbro, and p'~ridotite 
h.we all been cut out., t>rit1!'inr; the grqnite into contact with 
·,he sediment'lry rocks alon~ ~l-je eastM west fault surface. 

No trace of the north-northwest fault on the west side 
of the block can be found in the sedim~ntary rocks south of 
Bi:'d Ri'fcr, and it is b"lieved t:1at it termm1ttes ap;ainst the 
e;tst-west fault. The fanlt on ~,h", east sirle or jl-]e olo~k probrtb
Iv displ:)ces the east-l..rp-st one. The north-nr>rth~"st faults 
belong to the same svc:tem, '111d since one is rll t. by, and the 
other displ1ces, the east-west fault, it is COl\clw\ed that. both 
east-west and north-northwest faultinr; are essentia Uv of the 
same age. 

Near the northwest corner of the ltlolf claim, east of 
the rault block just discussed, a smal1 outcrop of f~anite is 
'intensely shertred in an e<lst-"1est dire('t;Lon. At the northwest 
corner of Bird Lakl" the base of a grani:,'J outcrop shows signs 
of shearing in the S:lTll<~ direction. These tw.' outcrops may 
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represent exposures or a fault along the south cont.l'\ct of the 
granite. 

Another east-west fault is shown, on the map, at the 
south contact of the gabbro near the outlet of Bird River. The 
east-\-rest shear bet-Wilen rranite and p,reywacke near the south 
eCl,e of the rerkon c 1.'1 im does not extend into the gabbro to the 
ea:; ~ of the nl)rth-nl)r'.!-:went fault. and ei t.her trJrminntes aR;ainst, 
or is displaced l.·,. tt.i.:i fault. If displaced it possibly fol1ow~ 
the gahbro-gl'evwm::!':<'! contact. 

SOMEI of t,he north-northwest faults in the granite north 
and west of Fiird Lnke appear to die out in the gabbro. East of 
there, however~ the gabbro is displaced hy these faults, the east 
sides of t he fault. blxktl bt'ing steppe,i succe~sively north. 

It appp.srs sipnificant thAt none of the north-northwest 
faults north of Bird Lak~ are known to occur in the sedimentary 
rocks south of the lake. This Ma',' indicate that the strike 
fault, ae :iumc'd to occur alonr. the gaboro-i:reywacke contact along 
Bird River, extends east.m.rd anu un·.lr·r lies i;irn Lake. 

Thore is some evidence of other east-west faults in 
the area. North of the · .. es t half of lJernic Lake the contact 
betwe.-:n volca'1ic ani sedilllentarv rocks is murk.:d by a iefinite 
lineament. Sh'larin!~ was seen in the sedimf'nts in one place along 
this contact, adjacent to the silicifi"ct ca'1<i. Some of "he other 
silicified bands are warped and def<..rm()d, probably represent.ing 
sili~ified shear zones. This is espedally apparent along the 
silicified zone north of ~ush Lake. 

The contact between the volcanic schists and cor~ierite 
schist along the south shOl'e of Rush Lake is somewhat shcar"d. 
This same contact i:; exposed on a point on O,;is Lake and there 
also the rocks are hi~hlv schistose. 30me p\Trhctite and pyrite 
occur alonv this sheared contact. 

Since the enst-west shearin/! and fault-inp; trr>nrls paral
lel to the bedding; of t'1", sedim<mtary rocks and the re!·i(}n~l 
structure in "'''m,ral it is possir:lp. Uat ti:ere are many ocher 
strike faults which either do not outcrop or were not. r'ecor,nized 
i" the course of the field work. 

MINEnAL DEPOSITS 

Mineral deposits of three distinctly different t\?es 
are found in the area. These are: 1) base metal deposits con
taining copper and nickel or copper alone, 2) chromi~~ deposits, 
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j) pep,matite deposits containing concnntrations ot the lithium 
mi.nerals, spodulTl'Jne, ambly\:onita, triphyl.lite, and petalHe, and 
of beryl and cassiterite. 

Copper and copper-nickel deposits were discovered west 
of Bird Lake in 1920. Since that time considerable W)rk has oeen 
donf;! on some of these occurrences and e xplora. tion over the last 
few years has indicated the economic possibilities of SOme of 
them. No new surface discoveries have been made mnce the 1920·s. 

Lithium and beryl deposits were first discovered at 
Bernie Lake in 1925. Tin was found in per,matites at Bernie and 
Rush lakes in 19?8. Recent exploration and development of lithium
hearing pegTllatites in Canada, and locally at Cat Lake, north of 
the present map area, inducA an interest in those at the east end 
of Bernic Lake. 

Possi~ilitieB of disoovering chrcmite in the area were 
first recogni?ed in 1942, following discoveries in the region to 
the wel,;lt. Subsequent drillinE; of pot,~ntial chromite zones con
firmtld the presence of large deposit.s of t.his mineral at the 
north\·;est corner of Bird Lake. 

Besides the mineral deposits ment.ioned above, some of 
the sil1,cifieJ zonps djSCllSS81 previously cont'3.in larr,e arlOunts 
of pyrrhotite. Since no minerals of economic import~nce, except 
perhaps troces of stannite, 8J'e known to occur in these pyrrho
titlO silicified zones, no further m,mtion is made of them. 

BASE METAL DEPOSITS 

Deposits of base mpta15 occur at several places north 
of Bird f!.iver. The minerali2:e<i zone outcropping on the :)evlin 
an<i Chance claims contains ~oth copper and nickel slllrhides. 
'['hose on the l'[ento, Colossus 3, ';01085u5, and rishel' claims con
tain copper cut no nickel. Host of t.he~c ,iepo-.,i t~, H,:r.:, dis
covered m;)l'e than 30 years aF,0 a.'1d som:'! are '.'0:.:1. •.• r kno,m b' th", 
former n~ '!s of t.he c 1? ims on which they a rr, I " _·',,~d. The 
mineralizC)r] Zon"! on the Col<)';s~j$ (1517) is ;"'.L'iN. ...; ttHl Cup 
Anr!ersor1 depos:it, that on th •. ' :::0105S\1$ 3, ilS t,,,.: L'i.[d'~ • .se dep081+", 

Recent geophysical work by ;>1ilsk~,;'l }I·[c).pl <:hr()me Mines 
LiJllited has rel/:!aled an ·l';ctri<:alc<,'" ';.l'r ~cL",,'e'l tlJO loea
+,i;):18, on t.h"" Chance cl'l~m ancl thf' nt'''!'o ci:·lim, wh'Jrc S'llphicie 
mi:'lcr1'llization outcrops. 
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All the ,,,,'po,iLs, i31th0ui':h fot' th& most part not 
oGt~u!'rinl7, in t.h'J ilruni~e, IU'!3 closely a1lSOC tated with it in the 
se,.."· that th,'Y oeeUT' at or within a ftlw feet of the contact 
be"" ~"n the lranl ~"; "\l~'.i ,).l.Jer rocks. 

The zen\" I)!' copper-nickel min8r:;1ization lies along the 
.)ontl'lct betwenn gr::l;l..te ~nd peridot.U.;l. Mo:;L of the Sulphides 
occur .-Ii ~ !.:h tt,,, reI" ',J'll't.ne anti j'elllttJd hornblendite but. some 
CCC'II' in 10 "" gr:mi!.J. A1thcu.~h p,'ri.dotite b not shown on '.ho 
,~ap at t.he OU :,C 'vp ~ '. !"~,l.lli;l ~ the h<"l.m, ],1 ry 01' the M.'1rt in and 
!.:evltn cl~bl") t.ht;lre h: a narrow 1>ana of this rock bf~twe.'n r,he 
eranite and andesite. 

HO:.lt vf the d~'p(',:jHs contail'lilH~ copper but. not. ni·~kel 
ooeur in a'l:j':isite or rabbrv :,';'onr;, ,)r IHth::l, rt faw feet of the 
:,vanite CC It'iCt. That or; '.11" :"i8h",r c:laiJl' fl', the W0flt. end ".1' 
Bird Lake occurs in perid.o1.,·l Le 11 fAW hundl"t::ld feet Ii out") .,r' +he 
t'ranit.c. 

The zones of mineralization varv from a f~w to ahr'ut 
100 fe.,~ wide and .from a few hundred up to several thouSdnd 
.feet "1..'_'ng. The Chance-Devlin zone, alLhour,h not uniformly w-ell
lIIineI"alized, has becn t-l'ClceJ. bv ,:el)ph~'s leal rne"1!g for at-out 
6,000 t'e,;t. '~ithi!'l. the mineralized ;lOn"8 tho sulphi~e:;; ,:;:rcrally 
are o,;onc":ltrat,,J i.n l,mticular bodip.s lJbich on surface mea5'lre 
a few feet wi.de by a few tens or hundrecs of feet long. Besides 
occurrL~g in 10nticu13r bodies, sulphidp 3 a~e also distributed 
as d.isseminated grains throughout the mineralized rock. 

Some of the ;.-;ulphide lenses that have been d.rHled 
are of consi:iera'ol:! greatel' widths and le ngths at d'3ptb than they 
are on surface, others are much narrower and shorter. 

Mineralogz 

The most abundant and widespread sulphide found in the 
coppP.r an'! coppt.:r-ni,:kel depo:'its is pyrrhotite. The copper
n:ckel deposits a 1.:; 0 contain pentbndite, chalcopyrite, and 
cubanite. The copper deposits contain chalcopyr'tte and 
cubanite~ bnt not pentlandite. Some pyrite is found in most. 
of the slllphirie deposits. In addition to the sulphides there 
are variable amounts of magnetite in most of the base metal 
deposits. On the Nento and Devlin claims small patches and 
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bands of massive granular magnetite are c01lllll0n. Elsewhere this 
mineral is disseminated throughout the rocks that contain sul
phides. Maskva Nickel Chrome Mines Limited report that several 
feet of magnetite were intersected in some drill holes along 
the Chance-Devlin mineralized zone. 

At and near the surface the pyrrhotite usually has 
weathered, leaving a rusty gossan capping over the deposits. 
In addition, country rock carrying disseminated pyrrhotite is 
weathered to a soft, rotten, brownish green product. The pent
landite of surface samples exhibits widespread alteration to 
violarite. 

Small lenses of quartz occurring along the shear on 
the Colossus 4 and Wento claims carry insignificant amounts of 
sphalerite and galena, as well as some chalcopyrite. 

Gangue Minerals 

The sulphides occur in peridotite, andesite, and to 
a small extent, granite. In the Chance-Devlin deposits there 
are narrow bands of coarse hornblendite that forms the host 
rock for some of the mineralization. In places other gangue 
minerals are present. Some of the peridotite is cut by vein
lets and clusters of carbonate, and these commonly contain 
sulphides. At the boundary of the Martin and Devlin claims 
• narrow band of felsite contains some disseminated sulph~.des. 
At this same locality same of the sulphides are enclosed .n 
a sugary quartz gangue. Vein quartz carrying copper sulphides 
is also common in the old Cup Anderson depo~t. A small lens 
of vein quarts, in which no sulphides were seen, 1s exposed 
within the mineralized zone on the Chance claim. c~ this 
same claim, however, irregular quartz grains are mixed with 
carbonate and cut by pyrrhotite and chalcopyrite. 

Mineral Relationships 

The sulphide minerals were deposited later than 
the gangue in which they occur. Networks of intersecting 
pyrrhotite and chalcopyrite stringers are ~ound cutting through 
the peridotite, hornbhmdiLe, ande:; iLe, !;rRnite, caroonate, 
and vein quartz. Sulphides also occ'.:.r ;>;. solid maSSl.ve lenses 
;md as grains and blebs dissemina ted th - .• ughou t thes~ rocks 
and minerals. Not uncommonly, sulphidc~ are found replacing 
the silicate minerals. Pyrrhotite and pentl~ndite in the 
Chance-Devlin deposits replace large hornolende c~stals and 
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penetrate between the cle~vage planes of the hornbl~nde. A 
specimen of granitp. from the north edge of the Devlin-Martin 
section contains biotite being replaced by sulphides. 

The relationchips amongst the metallic minerals are 
fairly simple. Pentlanciite occurs as grains intergrown wi th, 
and stringer-like areas in, the pyrrhotite. Chalcopyrite is 
intergrown with pyrrhotite but stringers of chalcopyrite also 
cut the pyrrhotite. Cubanite is intergrown either as irregular 
grains or reg~lar laths with the chalcopyrite. 

Chalcopyrite was observed cutting grains of magnetite; 
on the other hand, small stringers of magnetite cut pyrrhotite. 
pentlandite, and chalcopyrite in some specimens. 

Violarite, an alteration of the pentlandite, occurs 
only with this mineral. Generally, unaltered remnants of pent
landite are present with the violarite. In places, however, 
the pentLandlte of surface samples is completely altered to 
violarite. 

Grade of Deposits 

Two ore shoots, on the Chance and Colossus 13 claims, 
outlined by drilling by Maskwa Nickel Chrome Mines Limited, 
are reported to average 1.15 per cent nickel and 0.32 per cent 
copper, and 1.15 per cent nickel and 0.29 per cent copper res
pectively (Haskwa Nickel Chrome Mines Limited, Annual Report, 
1954) • 

Wright (1932, p. 95) reports that assays of channel 
samples cut at intervals of 75 feet for a length of 800 feet 
on the Martin-Devlin section of the Chance-Devlin zone averaged 
1.0 per cent copper and 0.5 per cent nickel for a width of about 
4~ feet. 

Sampling of the old Cup Anderson (Colossus 1517) cteposi~, 
by the Manitoba Copper Company in 1924 revealed 4.1 per cent carper 
for a width of 94 feet in one trench, and 3.8 per cent copper for 
28.5 feet in anothp.r trench nearby. This deposit contains dis
seminated chalcopyrite, cubanite, and pyrrhotite. 

Samples from two small sulphide lenses on the ;vento 
claims averaged 5.2 per cent copper across 17 feet and HI per 
cent copper across an average width of seven feet and lenr;t'1 u!' 

30 feet. 
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The sulphide deposit on the old Diabase (now Colossus 3) 
~i~l~ was estimated 01 Wr1r,ht to average less than two per cent 
co" ere 

Faulting of Deposits 

Falllts. transverse to the mineralized 20nes, displace 
the deposits for a few feet on both the Wento and Cup Anderson 
(Colossus 1517) claims. No transverse faults are visible in 
th~ Chance-!levlin zone but drilling has revealed that the sul
phide bodies on the Chance ana Colossus 3 claims are displaced 
horizontally and perhaps vertically as well. The amount of d18-
placement apparently is not great. 

It will be recalled that several transverse faults 
have displaced the granite contact north of Bird River. It is 
possible that other transverse faults not recognized, displace 
the mineralized zones. Such faulting conceivably could occur 
on the Martin claim where peridotite occurs immediately west 
of the granite-andesite contact. Failure to trace the exten
sion of the Cup Anderson deposit, by drilling, beyond its sur
face exposure sugg~sts the possiblity of transverse faulting 
there. 

Origin of Sulphide Deposits 

Certain features of the cOPIEr-nickel and coppe" 
deposit.s suggest. the probability that ttley were not fOn:1F.t. 

by any simple process of mal;matic differentiation. Both the 
copper deposits, and those containing nickel as well as copper 
are so similar that both types can be conSidered to be closely 
rei.ted in origin. 

The association of copper-nickel deposits ;d th the 
peridotite is obvio1ls in the Bird River a rea; furthermore, 
the association of this type of deposit with ultrabasic and basic 
rocks is world-wirle. Specifically, it appe:lI's Gn':t., on account 
of havinr: si"TJilAr ionic raciii anrl the same V<i )"r.-e, nickel and 
magnesium rna., substitute for one anoth"r in rv~k:..; hidl in maf'm;' 
Gium. Apar t from the nickel contained in orehoriies, U,e content 
of n~ckel jn basic and ultrabasic i~neous rocks is ~lcn grp.ater 
th~n in l;1'anites _ It can be assumed with e,mfid(;l1ce til a t the 
source o~ nickel for the format.ion ,.,' 0';;>08it5 of this metal is 
tn.~ basic ma"nesium- and nickel-bearir .• ; rock or the maj':ma from 
which this rock was derIved. The mec',,,","L':S of concentrat.ion 
into a nickel d"'posit, 011 the other ha.I"', ml,' have little to 
do with th", pI' "''','05 of crvsl. ... Uizatio:1 uf :-' h a magma. 
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The elose a',SO(l~at1on of' the sulphide !ioPOfJits with 
I,'tranite has already beun ~,ointed out. This rolationsldp is es. 
pecially marked in the ca;ltl Qf the Chance-Devlin zonef where the 
sulphides are concentl'ateo in a band lvinl~ botwepn peridoLi te 
(and andesite) and granite. In t.his connection two oth(~r featUres 
are pertinent: 1) that the granite is younr,er than the perido
t.Lte J and 2) that a few sulphines penetrate and repb ce the 
granit.e. 

Small n~ounts of granular vein quartz, throu~hout which 
a few sulphides Are disseminated, and which, in part, are cut 
by sulphide velnlets have been mentioned as occurrin/'; in the 
Cup Anderson, Devlin, and Chctnce deposits. 

There is, then, a verv derinite relationship between the 
sul~ide daposits and the rranite. as well as the peridotite in 
the case of the copper-nickel deposits, and gabbro or andesite in 
the Cil5e of the copper aeposits. Anv explanation of the origin 
of the sulphides must take this into account. 

'Wri,.ht (1932, p. 93) has sU1"p,est.ed tMt there were 
two periods of mineralization, "the first beine associated with 
the intrusion and consolirl.a',ion of Lhe vasic map.ma, and bei.ng 
character'i zed by the presence of nickel in addit. ion to copper, 
and ~he second followinC or accompanyinr: t.he t:r!'illi tic i ntrus ion 
and being distinguished by the presence of copper without nickel." 

Springer (191)0, p. ~) m:J.kes the statement: "The minera
lization was probab1v connected with the basic rocks of the 
1'o:"ion but S(l:!le reworkinf, is indicil teri as sulphides are present 
in p;rani'e at its con~.r.'ct with the earlier rocks." 

Roth of these writers imply that the slllphicies, in 
part at least, were concentrat,~d int.o .leposits prior to the 
intrusion of f'ranite. There is no evidence for this; on the 
contrary the aVililahle evidence Sll':(,CRtS the j.mprohClbility of 
such an orh'in. hccordim' to Wri.'ht.' s su i:t'c;tj on, no nic-hc'l, 
only copp~r, chould occur in the r:r;:)ni v,, :.'Pt. ni('k"l a::; H011 as 
copper sulphides occur in this r.ock. Sprinl~~r implies :J. re
distrib1ltion, :ollowim: the intruoion of the gr:Hlite, of pre
viouslv concentrat~d sulphides. 

If the sulphide deposits were pr'':scnt prior to the 
intruf1ion of the gr'lnite it is difficult to understand wr.y 
the granite shoull have invaded only to such a pos it. ion th;'lt 
the edge of the intrusive coinci::!ed exact1v with t)Je :z,onl?s of 
mineralization. On the Chance, Devlin and adjacent claims 
sulphides occllr along the cont-act for a distance of over a mile, 
At thrf'e other places, on the Wento, Cup Anderson, anri :':olossus _, 
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cb1..'1ls the Granite ::ontact and sulphide d2pO:.>it.s a:-c i:: c:uincidence. 

It must be adr.litted, then, that. the 3:1lphides, both 
copper- and nickel-bearL~g, were emplaced follow1..~~ or accompany
ing the consolidation of the granite, which had intruded after 
the crystallization of the basic intrusives. At the same time, 
the ge~etic relationship between copper-nickel deposits with 
magnesium-bearing rocks cannot be ignored. 

It is suggested t.hat, on account of r-eaction between 
granite marJ"a and the consoliiated basic rocks, or assimilation 
of these rocks by granite, the copper and nickel oriGinally dis
tributed throughout the basic rocks were concp.ntrated int.o the 
S'llphide deposits as they now occur. It is probabl:: that the 
copper and nickel were ori~inally bound in the silicates of the 
peridotite and gabbro. If this i3 so, the proposed mechanism 
would require the addition of sulphur from t.he granite or solu
tions derived from it. 

That the actual process was' by diffusion alone con
centration gradients, depcndcnt. on metal! i: meltinr p.)in:'s, 
thermal gr'ldients, and chalcophile nature of' copper, nickel, 
ann iron, as suGgested by 3ullivan (or sQme types of mineral 
deposits, is a possible explanation of the meci:anics of concen
tration. 1 

This mechanism implies the assimilat.ion of peridotite 
by granite, or reaction between peridotite and granite, as a 
result of which the copper and njckel orit~inally distribu ';ed 
throu~hou t the pe ridotite di ffuse towards, or are pushed ahead 
of the granite into, the unass1..'1lilated basic rock. Such a 
process would be a reflection of the natural partitivn ·)f coppt!r 
and nickel between acid and basic rocks, these eleme~~s beL~r, 
about ten times as abundant in basic rocks as in granite. It 
is entirely possible that, orieinally, the copper and nicl:d 
were more abundant in the lower part of t.he sill, the ~~rt ~s~imi
lated by the granite intrusive, althour:h they were not o!'i"inally 
concentrated into sulphUe bodies. Some r:ranul~r ,'juar:.z 2f:.! 

carbonate, which are found in the deposits, and which contain or 
'are cut by sulphides, would be derived from the granite. 

Haskwa Nickel Chrome Mines Limited 

History of Development 

Between 1920, when the coppertnLi copper-nickel de
posits of the Bird River area were discovered, and 1923, the 

1 
Sullivar, 0. J.: N"tallic Meltin~; Point .'Inri Jre Deposition. 

~.c. Geol., Vol. 1;0, no. 6, 195L. 
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Oevlin Mining ;;.nd Jev·::loprrent Company did S1.!rfo:ce .. ark on the 
Sevlin and Chance deposit.;. In 1923 the :·1anitoba Copper Company 
was organized to explore ~be '~t::nLo and :::up Anderson deposits. 
This company did surface work at in;ervals until 1925. 

,a. =" M 

In 1928 Ventures Limited optioned the properties of both 
the Hanitoba Copper Company and the Devlin MininF~ "'nd Development 
Com~any. Ventur'es conducted a Radiore survey and carried out 
trl':nchinr, and ctlar.ond drilling. This work was discontinued late 
in the sumner of" 1)29 and t.he options were dropped. 

By 1930 numerous trenches had been excavat'2d on the 
Chance, :Jevlln, Cup Anderson, Wento, and Diabase claims. In 
addition, shallow prospect shat'ts were sunk on the '.vento and 
Chance deposits and a few diamond drill holes put down on the 
' .. ;en to, Cup Andersun, Jev lin, ann I~hance deposits. 

In 1935 the Jreat ralls Mininf: and Smelting Company 
Limited was in.:orp0r"ctted to cUr1soliriate the holdinr;s of the 
Dev lin ~'l ni:1f; ar.ci :.im·' II in,,: Company :'imited and the Colossus 
Syndicate; the~'e hal !in~s c:msi sted or the claims on which the 
Ch;mce and :-'evlin de;:'G~its wen' situated. 

ur .. at falls Hining and 3meltinr. Company Limited, in 
1936, opt.ion,·d their propertv to the Northfield Hining COMpany 
wha did r:, 700 f"et of diaMcna dri llin:' in :'1 hol·~s on the Chance 
deposit. 

?ollowinp; this work, Sta:1!llor'O ~inin,: .lnr: .:lmelti:1t~ ,:-:om
par.y was formed in 1937 Lo take eve:" U.c hclciiw's of Nont:t"ield 
Minin.: ,;omp:my and '~r>:at ral.l..5 ~linin~: :m:i .5m· ' ltin.: Corl[Jmy Limit.(;!d. 

In 1951 Maskl-fa tlicke1 Chrcm'! Mint ~ ;'irr:itt:d was organized 
and acquired the property of ,jtanmor'e ~\ir:in,: an: .imeltinr. ,:cr.1pany, 
in addition tc other clairr.s in t.he ar,'a, inc':'uiinf~ that on which 
the ole! :up :'nder!;un deposit is s i.t.uated. 

MasIno/a Nicke1:hrllme :·!ines Limit~'i '!la'I"! :c~.,;i.ik: ·",olo
;-:ici'll and ~'ecphy:.;ical surveys ot" i's 5ir'i :1i'/er pr·open'.'. 'fhc 
!"esll1.ts of thp.se p;cophysical surve',s indicat.· i tlla t. a c:,n·illc lin;,; 
'lTli1n.l1y ext"'lds [l"um the De'llin claim on the .... est to th~ ;olo~~;:ls 
1:: c lcli.m un t,he east, alonl~ wha t is known as tr,e '';h.1nce-D~''lin 

A progrHm of diamon'~ 'irillinr" WilS COIn."v,nced ::Inri, up 
to the end of 19S 3, 2? ,000 feet h."'.d oppn drilled, mOe; t Lv In the 
Chance and Colossus 13 claL'Tls. The company, from the drillinr, 
combined ·tlith the 1935 drillin~ 0:- the Northfi>'li Hi.ni.n!' ~or,:'.:\r"/, 
estimates thi'lt 1,350,000 tons of ore ~adinr; l.15 pf'!r cent n icj':~l 
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and 0.32 per cent copper are present, on the Chance claim and 
tl.OStl to the east, to t.he vertical drilled depth of 500 feet. 
Tht.: two shoots in which the ore is contained do not bottom at 
~oo i'vet, ami may be laterally extended fur short distances 
b",vonJ the limits of drilling. Tlw west section of the Chance. 
:levlln ".one, bet.wt'en the Chnnce and Devlin claims has not yet 
been t.horoughly drilled. 

Chance Deposits 

Both of the ore shoot.s mentioned above are exposed on 
the Chance cIa im. rhe !Jastern SilOOt. outcrops near the east bor
der of' the claim. Diamond drillin,.; tr,'ced iL across thc adja
cent <~olossus 13 claim. On surface Lhe deposit lies alont; t.he 
cortact bet;.;een eranitt' Pl1li peridoltte 81hl it follows this cun
tact to dept.h. l.:ost of ihE' s.ll"l,idf's are in peridotite and 
associated COCl"'se hornhlcndite. 'lihE're its tetal width can be 
determinpd on surface, tht" depo~;it mcasures 10 t'Of)t or l(:Jss wide. 
TIlt) avera£:e width of the ore shoot outlinf"d uy drlllinr, is 16 
feet and it contnins 77'),000 tOllS of ore I'rrl dinl; 1.1';> per cent 
nickel and 0.3h per cent copp.'r to a minimum verUcal dl'pth of 
500 feet. A few holes ,~ave true widt.h inLl'rscct"orls of Sd feet 
of well-rlineralized ppridotite. 

The second shoot, containing 575,000 tone of about the 
same grade as above, outcrops at the west boundary of the Chance 
claim. Un surfnce there are only a few small lenses of sull'hide 
across a width of 4 to 6 feet. The averaqe true width of ~he 
sulphide body outlined by driLlin~ is 20 feet. 

Minerals observed in the;;e deposits are pyrrhotite, 
chalcopyrit.e, ;::ubanite, p,~ntl:\ndito, pyrite, ma,'ne~ite, and 
violarite. Pyrrhotite is the most ahundant sul;)hi<w. The sul
phi ie3 are distril<ut8d t:1rourhout the peridotite as ..lis:;()minatl-!d 
gralIls~ blebs, solid masses, and networks of narrow inL(!rsecLing 
stringers. A few strinf:ers cut. t.r.e r:ranitE'. 

Martin-Devlin Deposits 

Th~ contact between the peridotite an,l gr;)ni te, the 
lOcus of sulphi,ie mjnural i7.ation, is nOi ,'xpos<;d 01) the DumiJarton 
claim, separat,ing the Ch3.n('e frum UIP fl.,vlin deposita. A mac;net
i~ <lnd elc;ct.ricCil a:ioffi31y, hO"8ver, llCC;,,'ti alon,' tLL; secti'm, and 
sulphi,It::,; ar;ain outerop in two places on ~!lC' DeVlin claim. 

Sulphi'ies <1re dis1,rihu ted in a zen.', 800 feet lonp:, 
followinl~ : he contact between :mdesi t'? and ;:r',nite astride the 
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boundary of ::'he t-1"rt :.1 ar.:! :le'/lin d.1. Jn~:. fhE: m~n,ali~e 1 ::Ja~ld 
ranges in :.idth flOllm !8 ;" _lO ,oeet, 0:_0::' he:1"IilJ-~_Ln.,aliz<!d 
sec t.io,,!: are only a :'ew :oeet :.irie on .:urrac~:!. :'hc; .::;ulprides 
occur in and,c-:,ite, felsit~ 'lr.'; a narrow :::ar:c1:·f <-J'-'l'i::ot,it~ Get-"t:en 
the andesite awl f,ranite. ~vc·_!"se c!'7:.;tali.i.nl-; hc:·r:~lt:;iir..~ carries 
some of the sulphides. A few sulphidps 'l,~ :'o'ln i in r,~e .;ranite. 
:lesides thp sul;:hi'l.=;s, small lenses of i:rar.ular m;pnet. ite occur in 
the peridotite and horniJlendite. 

Grains of p}'YThotite, chal~cpyrite, and pyrite are dis
seminat.ed thrOuf.:lOut the gan~e. A few small hmses of massive 
solid sulphi!e can be S'3tm in somE.! ot' r..he ~r·Jnches. The co~per 
content of this de:JOsit is r.i,rher ti:an those on the ';hance claim; 
the nickel content is lower. No pentl:clndile was recu;,:.i7.ed. 

In the ea~tern half of ~he Jcvlin claim aissemi:w. ted 
pyrrhotite an~i chalcopyrite are founei in peridotite just sou th 
of thp. granite cor.trtct. Sume sul;:>hides occur in a Granular 
quartz gangue, oth'~rs Ln rust':, rottw'. Ilericiotite. Ap:lr·t. from 
small p<: t.ches \.ell-!'liner-J.li~\~rj wiLL erw.lcopr-i:..e, sulilhid.:s are 
not abundant on surface. 

Colossus (lS17) :laim 

No recent. work has been done on the ol·j ":up Anderson 
deposit, located on t.he prese",t '~olr)s:;;js (lS17) ·::laim. 

:::arlier work, i:1cluciin" di.1M·)I1! ·irillin.', was Iln
success ful in t'!xt':!nrl inl' ~ht'! depo~ it 'It-'r'l Car lJ.:yond t.he s in!:le 
outcrop other.] it is ,::<;>~:;e-l. -:'h·· 'ief-)osil ,1 'curs ir' . .:lnrie;:;ite 
immedia'_cly south of its contact with ?ra;,i',e. 

The sulphides, cha:",;opyri::'e, cubaniu:, and p~rrrhotite 
are distriLuted t.hroughout sC!1istose .:lr..i.>sHe .:;onr-.:lini:1!' consid
p.rable granul:lr quartz. A Iaq;!'! proporLion of :,h·--. sulphi ie 
occurs in the quart.~. ChalcoPJ'!"ite and cUDa:lite are the aLun
dant sulphi leSe Only small amounts of pyrr'hotite a,e pr~:;ellt. 
rio ni·;kel i:; known to oc 'ur in thish!podt :JU t t.he copp"',r ';0n
tent is hi'cher than in mo::ot ie!-,osits. As ment- ~on.!,i pre'fiaIlSly, 
avera(!f!s of ~ol per cent and 3.S per cent copper weI"" obtained 
across wi-lt.hs of 94 feet and 28 f~~t respectively. 

The possibility :..hat. this dep0:.lit ~las bee:l ,.iis~ll.1.;;eJ 
by faultin!~ was ment-ioned pr.!·"~;u:-;!'~', It i,; !'tlrl~J,ro P():;:;i.-··~-c 
t!lat, on aC(:.Hlnt of t.he relativlJly low pyrC'il<)tite .~ n~_I_·.:" l:i.:
nificant mal:netic anor.a lies may not lYe obtain..:,1 (r/"'" U--.L; :.·:pe 
o~· icposit.. 
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Wento Claim 

Chalcopyrite and pyrrhotite in gabbro and andesite are 
distriblted in small lenticular masses over an area a few hun
dred r~ct long and about 50 feet wide near the west edEe of the 
Wento claL~. Granite outcrops just north of the deposit and a 
few small stringers of granite ~ut the gabbro and andesite. 
Hasses of ti taniferous maenetite are present in the gabbro. 

Chalcopyrite, mixed with pyrrhotite, cubanite, and a 
little pyrite, occurs in small solid ~~sses. Narrow stringers 
and disseminated ~rains of sulphide are also present. 

Early .... ork on this I,!;:usit, by ':.he Manitoba Copper 
Company, cons isted of trench in": ,:1.:1 some .1ia.mond drilling. More 
recent work, by the \{ento Syndicate, and Sudbury Northrim ~~xplora
tion Company Limit~d, cont;i:;ted of a mai';net.ometer survev and a 
small amount of drillin;;. This work, confirmi.'lf, the results of 
earlier investiGations, indi~ated that the sulphide bodies, 
though of good grade, are small. 

The shear zone, lyini~ along the arkose-andesite con
tar.t in the sou th part of the Wen to claim carries some granular 
white quartz and chakopyrite. On the adjacent Colossus 4 
claim, a few small grains of sphalerite and ealena were seen in 
the same shear zone. Th., mineraliza tion appears to be too scanty 
to be of much inter':?st. 

Colossus 3 JepusiL 

At the south boundarJ of the ~olossus J claim, pyrrho
tite and chalcopyrite occur in schistose andesite at t.he v,ranite 
cont;J.ct. The ':!ast '}nd of the mi:1eralization li-'s ri.·ht at t.he 
.;ranite-and.'~it.e contact.. \>/t:s:_w::lr'l:;i the zon':! st.:·ikes int.o the 
andesite. 

Sulphide mineraliz,,",ion is sea~tered o'r~r a Hidth of 
up to 50 feet. The avera~:e wL! ',~ is abou t 12 fed, :In'1 the 
leneth about 300 feet. ThA depositiies alit alonl~ t.h., t:ranite
ande!lite contact on the east and passt:s b'meath jef~p overbu:'den 
on the west. 

The pyrrhoti te and chal::opJ.it~ ar.· heav il y .iissemina
ted in len!lcs throu:~hol1t the schistose .1n<ie~ite. rJrrhoUte is 
far more abundant than d:alcopyri te. ~!ar.·f ~1-'l,~~'}tite r,rai.-ls are 
distributed. t.hrout,hout the sul;chides. rio ni ~kel is known to 
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occur in this deposit. CU r"ports r...,,'pr' t.0 ~:.i:.:i .'i:: ·or:., .,iaoasc 
deposit. 

. Lucky Boy Claim 

A short, narrow, vertical shear zone in andesite, a 
few feet north of the granite carries the sulphides on the Lucky 
Boy 7 claim (unsurveyed and located about 2,000 feet south of 
the Smelter 8 claim). The mineraliz·~d zone is about ISO feet 
long and 5 feet wide. The east end of the deposit lie:.:; at the 
contact between the granite and andesite. 

The main sulphide is pyrrhotite; only minor chal~opyrite 
is present. Nodules of pyrite or marcasite are common in the 
weathered pyrrhotite. 

Petra Chromite Limited 

Copper mineralization is found in peridotite on the 
Fisher claim at the west end of Bird Lake. The mineralization 
occurs in rotten schistose peridotite on the north side of the 
outcrops south of a wide swamp. 

Pyrrhotite, chalcopyrite, and pyrite are sparinr.ly 
disseminated throu~hout the peridotite for a l~nr.th of a few 
hundred feet. Although the sulphide content of t.he visibly 
mineralized rock is too low to be of gre~ t interes t, the loca
tion of the mineralized zone L>1 periio'.ite fairly close to gran
ite, and the probable faulting just north of the zone, indicate 
that investigation beneath the swamp alon~ the north edge of 
the deposit might be profitable. 

CEROMITE JEPCSITS 

Banded chromite deposits outcrop in the area to the 
west (Davies, 1952) and north of them at Euclirl Lake (Springer, 
1950). These deposits occur' in the peridotite, always near the 
top of this portion of the Bird River sill. 

No chromite was observed outcroppinr within the present 
area; the horizon, within the peridotite, at whir.h tr.e chromite 
should occur is largely drift-r.overed. Eow~ver, diamond dril1in~ 
of the upper (south) part of the peridotite has revealed the 
presence of chromite just west of Bird Lake and under the north
:-Iest part of the lake. Other occurrences are known along the 
section of peridotite between the Wilfred D claim and t.he 
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Queen 3 claim. 

Petra Ch~Jmite Limited 

This company owns the group of claims on which chromite 
occurs at the northwest corn~r of Bird Lake. The property was 
drilled in 1942 and a large tonnage of low-grade chromite is 
indicated. 

The chromite occurs below the top of the peridotite. 
A few feet of pyroxe~ite lie between the gabbro and peridotite 
along this section of the Bird River sill. 

The ieposit consists of a series of c:osely-spaced 
chromite bands alt ernating with peridotite and chromiferous 
peridotite. :ndividual bands of'dense and disseminated chromite, 
rarely l,~asuring over two feet wide, have chromic oxide contents 
of 10 per cent or less up to 25 per cent. These alternate with 
bands of peridotite a foot or two ;ride. In places the peridotite 
bands are 5 to 10 feet in width. 

The entire chromite-bearin~ section is over 7,000 feet 
long and averar,es about 45 f~et wide. Drilling has indicated 
tha t t' e chromi te zon,' occurs in !>everal se~men ts separa ted by 
transverse faults probably strikin~ north-northwest and having 
displacements of a few tens of feet up to 300 or 400 feet. 

The ~ird Lake deposits difft:?r from those in the area 
to the Wp.st, where the chromite occurs largely in a main band 
6 to 10 feet wide, an,j to a lesser det~r"e, in a narrower band 
about ~S feet below the main one. At :Ji:'d Lake the chromite 
occurs in mor~ or les~ relYtil<\rlv spaced bands across the entire 
width of th~ deposit. Tpn or more such banris, IIp to two feet 
wiie, and p:r~iinp' up to :,r; pl~r cent chr.:mir. oxidt:? occur within 
the chromite zone. 

In .> s t ima t inr rra'le and t.onnat;p. of this depos it, it 
seellS more practical t() cmsii'!r "hp. enU.r~ width of the chromite 
::c.ne r<lther than in·!iviaual hands or p:rolJps of closely-spaced 
bar'l!s separ:1.t.~:ci by a few feet of peridotite. On this basis it 
is estimated t.r.at these ar.' clcst! tu tLree million tons of 
material, ,'rariin: abQut !le'ler. per cent Cr203, to a deptt-, of 
~OO feet, the a;:ltJroximate a'IAra,'e d'~pch (,0 ...t! ich the deposit 
· .. <lS rid ll,··i. :;'ron tr.e t·:p.~ ·Jf d,~pOS it ~r,,1 i t.!l persistt:?nce ov".!r 
Jilch f'!·e.",t l<:nl~th, it is proba';lv s::lfe to assume continuity to 
~:nch ,"r.!ater d~p:.h. 



- )9 -

Maskwa Nlr.ka1 Chrome Mines Limited 

The seetion of the Bird River sill between the Wilfred D 
and Queen 3 da ims is heid Ly M;lskwa Nickel Chrome Mines, Limited. 
In 19r;:? this compilny clid ;> ,3.,6 feet of diamonn drillinp along 
the pabbro-pf'ri<iotite contact. '1'hfl drilling indtr.atAd that the 
ehromite along tMs f'ntire section is erratic in ciistritut1on. 
Kost intersec lion:;>, <11 thol\l~h of fair'ly hirh-rrade chrllmite, WE're 
narrow. 

PEGMATITE MIN[RAL DEPOSITS 

The pepmatite dykes or southeastern Manitoba are widely 
known for the diversity of the lesl) COMmOn minerals found in them. 
Lithium-, tin-, and beryllium-hearing m;rlernls are found in the 
permatites of the area covered by this report. Pep,matite dykes 
containini~ lithium were discovered at BArnic Lake in 19::>5. Beryl 
,,"",s fo·p:(1 the same year. Tin was discovered at Bernie and Rush 
1akes i l 1928, Ii few years after it had been found at Shatford Lake. 

In 1929 Jack Nutt Tin Mines Limited sank a shaft, 
lLo feet deep, on a ca!.siterite-bearir.v pe[(Jllatite on the north 
shore of Bernic Lake. Some surface ,,"ark was also done on a 
pegmat.it.e containim,; cassiterite west of Rush Lake. A third dyke, 
on the former StmmH.e clnim, ~ mile north of the west end of Rush 
I.<!ke had a small amount of work done on it by K. E. Miller. 

In 1930 the Consolidated Tin Mining Company Limited 
succeeded Jack Nutt Tin Hj'1es Limited. This comp::my apparentty 
did little work on the Bernie Lake tin property. However, they 
also ha(J control of the lithium deposits at the east end of 
:Jemie Lake and in 1931 mined, by open cut, ;>00 tons of lithium 
min~rals. whicr were sorted into bins. 

Lithium Corporation of Canada Limited, organizpd in 
19"1/'. did 1'-30 fept of diamond drillim; on the dykes at the east 
end of Bernie Lake, a'1d e:;tjmatpd a cont.ent of ;>0,000 tons of 
lithium-bearing ore. 

In 19iJO, Northern Tin Mines Limited carried out wide
spread inv",stiglltlon or several tin-h8aring dykes 'lOrth 01' ]{ush 
Lak .. }. Six hundrpd f""ot of drillinc \ver'e donI' on one ppgmatitn, 
known .as the Odd dyke, about one mil!- north of the lake. Con
siderable interest in the tin deposits of the rer;ion continued 
till 19h3. Cassiterite had been placed on the Gtrater.ic rninr'r
al list, and in 19112 J. 0. Bateman examined the tin-bearing 
dykes of the area for the DepRrtment of Mines and Hesources, 
uttawa. The DepartmAnt undp.rtook to drill nine more holes, 
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totalling 2,?00 feet in length, on the Odd dyke. 

The known occurrences of beryl within the region 
studied are not outstandinv.:. Little work !'las been done on any 
of the beryl-bearing dykes 'except in connection wi th the investi
gation of tin or lithium. 

Lithium Deposits 

The most striking occurrences of lithium minerals arc 
found in a number of dykes on the Buck and adjacent claims at 
the east end of Bernie Lake. Spodumene, amblygonite, triphyllite, 
purpurite, petalite', beryl, apatite, and tourmaline, bt::sides the 
usual quartz, albite, and yellowish micas, are found in these 
deposits. 

The larr~est ;lrlrl rnost inLr::r.!~t.ins or th~sr:: :lykes is 
that nc;).r the east side of the Buck claim. This dyk':!, intruded 
into recrystallized andesitt.:, strikes west of norlh C'.mi. lips 
25 to ;0 degrees east •. The maximum true vlidth as det.errr.ined by 
drilling is 22 feet. .Jev..:ral tons of lithium minerals have been 
taken out of an open cut and the dyke is well eA~oserl for examina
tion. 

~evcral distir.ct. zones with char~cteristic mineral 
assemblages and textural riifferences can be ,listini~ished in this 
dyke. 

The uppermost, or han~ing ·.-Iall, zone is a fine- .:r"1n
ed mixture of albite and qual·tz with minoI' tourmaline. This 
chilled margin is about ~-inch thick. 

The second zone, 12 to Ie inches thick, cun~ists of 
about 10 per cent each of feldspar and qu;;rtz, the r~mainder 
being larr,e black crystals of tourrr.ali:1t~ ,~r() .... :'r.I: normal to the 
walls of the dyke. 

In the third ::cn'!, i; :\'et t.hick, l:t:'~:e :;·ook::; of yellow
ish lithium mica accompany quartz and alLite. :'uartz makes up 
about 45 per cent, albite Ie; per cer.t, ;J.nJ mica 35 per cent of 
this zone. The mica books mea:'1.1re ahout three inches thick and 
3 to 5 inches in basal lLameter. A few cryst~ls of' tourrn;;line 
are present. Beryl crystals up to one inch across occur in 
this zone. They are pah~ 'Icllcl/ish f:r .. (,~ in colcur and not at 
all numerous. A few small red r:al'fletslre present. The lower, 
or innermost part of U.is zone contains ~D1I'e very lar~e pink 
microcline cryst~ls. 
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Spodumene is characteristic of the fourth zone. This 
zone is composed of abuJt 65 per cent qU;1rtz, 15 per cent feld
spar, and 20 per cent quartz-sponumene masses in which the two 
minerals are intimately intergrown. 

In the fifth zone large crystals of amblygonite up to 
six inches across are associated with radiatL~g platy albite. 
A small amount of lepidolite is also present here. 

The sL~th zone, at the bottom of the open cut, has a 
m1n~um exposed thickness of seven feet and consists largely of 
quartz with numerous crystals of amblygonite up to one foot wide 
by two feet long. In places, ambly~onite makes up 30 per cent 
of this zone. At the bottom of this zone lar~e masses of grey
green triphyllite up to one foot across occur with the quartz. 

This dyke was drilled in 1936 and was found to narrow 
at depth; 85 feet down dip the pe~atite was only 6~ feet wide. 
It also appears to pinch out about 250 feet north of the south 
end 01 the quarry. 

A second dyke, exposed on the east s i':e of a hill near 
the west edge of the Buck claim, strikes northeast, dips about 
20 degrees to the northwest, and car. be traced abou t 12t:; feet 
alonf, strike. The base of the dyke is covered by swamp; the 
exposed thickness is eilht feet. 

The top of this dyke is composed of white quartz, pale 
yellow mica, and tourr..aline v-owing normal to the wall. Some 
of the tourmaline is black and some deep translucent ~r~en. 
Several p,rain:; of clear deep Dlue apatite "ire also present. ['he 
centre of the dvke, about two feet in thickness, consists mainly 
of pink allite and white ((uart.z. /, ~"w s~odurn,'ne and amblYfonite 
crystals occur in tr.e centre ot' the ayke tJut tLe most striking 
feature is the presence of ccnsiQera~le deep p~rple purpurite, 
partly wcatl:ered to a det:p br-\lWOish coLur. ,'he GoUom of the 
expc::ed section is si'l'ilrlr' to U1e hanf':n.: wall, and consists of 
while quartz, tourmaliml, ;mc! mica. It is probablp. that this 
is close to the footwall or t.he dyke. 

:'hc dvke on the Coe c La inl is :-emarkar\l" in tr,,1t in 
p11ces it consists lar~elv of pct~lite, an unco~~cn lit~ium
aluminum silicate. A. mas:; 0: this miner'31 occurs in a :onc 
consistinr; of numerous small int,er-"cctinv st.rin,'ers of '1llrtrtz, 
felc!spar anI petalite. Some pale mica, tr'iphyllite, and clue 
apat ite are also present. 'rhe ' .... all~ ur t.he dyke con"i:;t of a 
fine-erained mixto,re or quartz, 31bite, p,,:,lite, mica and 
tourmaline. The dyke is too small to ce of ecunomic inter~~t. 
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nesictes th~ three occurrences mentioned, there are a 
hnlf do?en ot.her very small dykes, containinr. milch tho same miner ... 
t>1s, in the al'f'a ('a~,t of ilernic Lnkt'. Une particular' fentuT'c thoy 
all POSSf'SS i" the presence ot' sevE?l'al phosphate minernls l ambly
?uniL"" tl'iphyllHt:. pUl'!,urit" t:n-l apatite. 

Lithium minerals, n'3ver in very larr,c amounts, occur 
in a few ath(,r dykes cxal',invd, usually i.n associati.on with tleryl 
or ca6:;1tc1'il.e. 

Tin Deposits 

l'et,'ll1atite dykos which contain cassiterite are found in 
two localiLl,;s, ono on the north shor'o of ,'er'nic l.,;,ke, th~ othHr 
i.n <lit an'a north <lnil we:;t. of Rush L",ke. 

The property on the north shore of Bernic L1ke was 
formerly held by Jack Nut.t Tin Nines Limited, And that cl)mpanyts 
successor, Consoli,ht£'d Tin r.inim' ·;ompmy Limitf?d. At this 
locality a number of fairly f ).<'t-lving dykes have intrlld<'d 
<lnde~;ite aloni; fract.ures tr.:ndinf' i.n variol:s directions. The 
pe!;lllatites art' composed essentia'ly of white tv b.jff :ll"ite, 
quartz, an,l p:lle vellow mica. ';:'ourmalint: i~ a.>unilallt ill :.;t-veral 
of the dykes and in placeR occurs as lar~€, black crysta1s crow
ing nonr,al to '.'1e walls. Triph~'l1ite W'lS ohs~rved in a few 
places. 'rhe u$81 TTlilxirnUJll width of the p('f~l"alites is 10 to 
I? feet; some of t.he d"kc's ar'" only a foot or so wirie. 

Cassiterite occurs in the narrow finer-r;r:o:ined 'lykes 
anq in places :llong the rine-f:ra inC'd marr;ins of the wirie pefT!"ia
tites. <lack Nutt Mines Lir.:i t.;d sank a shaft on the property 
and explored several dykes undcrl~rounci. fhe amount of cassiter
ite was found to be small. 

A larr,e pe~atite dyke a half mile west of Rush Lake 
was investi!';atud for t.in in 1:130 by Jack r;uLt MineG Limited. 
This dyke strikes north of east. and dips steeply soutr,. 1 t is 
well exposed and can be tr~cej for a dis!."r, 'e of al.'c1ut 1,]00 
f':ct; the max:i:r11lm outcrop Vlidth of the pc,mat.ite is 250 feet. 
There are ::;f'ypral larre inc lu,d.on::; of and"" j 1" '~i thi n the pcr:ma
ti La body. besides ~he essent ia 1 CIJT,lpom:llts of the albi te pLI:o-r,,~ 

tite, ac,'cflsory mi.ner<lls incll)'!e tourrnnllnl', ""ryl, 0['1[ lY;:,onite, 
spoc:um,'ne, trjphylli~e, ~)p:,al(,l'itE., ar';t"·u~':\'T'.it.e, and cassiterite. 
Except fer tOl;rlll~tljn(', wl.:d. Or:CUl'S jn cr'vst81s up to three 
inches lonr, and nnE-' inch 'in diama1.(>1', t~lC rel'1nininr: accessories 
are present. in only m:inuf.e nmoun1,s. 

Anothl"r d:vk~, 'l.ocat.ect 1,000 fpct northeast of tJole area 
just discussed, is slmilar t.o that one. 
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The pegmatite known as the Stannite deposit, is 
situated about 2,000 fect north of the west end oj' tiush Lake. 
TIds dyke, in its eastern half, contains a fell laTf,e crystals 
of spodumcme, in addition to small amounts of beryl, triphyll1te, 
and purpurite. These minerals occur in the nornlsl buff coarse 
quartz-feldspar-mica assemblage. Near its west end the dyke is 
rather narrow, and the north side of the dyke, where it is in con
tact with quartz-mica schist, consists of an aggregate of quartz 
and pale yellow mica. It is in this coarse quartz-mica mixture 
that crystals of cassiterite. up to t inch across, are abundant. 
The tin-bearing Zone is about one foot wide. It is exposed for 
a length of only a few feet. 

A narrow. fine- to medium-grained grey albitite dyke 
is exposed on the location of the old Odd claim, about 4,000 feet 
north of the middle of the north shore of Rush Lake. This dyke 
consists of white albite, yellowish mica. clear quartz, and small 
black tourmaline grnins. The albitite is most conspicuous in 
the east half of the dyke, where it is narrow. Westward it widens 
and becomes coarse pegmatite. 

Cassiterite grains are scattered throughout the albitite 
phase. The east section of the dyke was sampled and drilled by 
the Department of Hines and Resources. Ottawa. On surface, across 
a width of LI.7 feet and for a length of 3?O feet the dyke aver-,ged 
0.35 per cent tin. Drillinr; revealed narrower width and lowe" 
grade at depth. The west end of the dyke where it is per,ma tit.ic 
contains only occasional larf,e crystals of cassiterite. 

B"'ryl Deposits 

Besides the small amounts of beryl found in some of the 
tin- and lithium-bearinc pegmatites, there is on,~ dYke, across 
t~e bay from the tin deposits on Bernic Lake, [rom I/hich consider
able beryl ~s removed. The dyke has been developed by an open 
cut and some hand-cobb9d beryl is piled beside the occurrpnce. 
Little beryl can be seen in the dyke at present, but it apparent
lv came from a pod in the c'ntre of the pegmatite. Some tri
phyllite, and a few c"ystals of ar.1bl:{poniLe, spodumenfl. purpul'ite, 
tAntaJite, and apatite w'?l'e ohservcd. This dyke is l'at.~'el' s;~-;ll, 
1"1(:'lSUri'1~ C1hout bO feet lonr, a~.J 10 to 12 feet wide. 

Economic Posf>i\)ilites of the Pev;tatites 

Of the valllablfl metals found in the pe't1'latit.es of this 
reeion lithium appenrG to offAl' t:-,p' ,",ost promise of occdrring 



in pro fitatly recoverabl" amounts. It is probable that beryl 
could be extracted as a by-product of production of other minerals. 
P~e tin OCCllrrences k:lown to date a!"':~ all too low-torade and too 
~Mall for prufitable mining. 

In prospecting for any of the above minerals it is 
ir.,portant to consider the manner in which the pegmatir.es may be 
zoned. Lithium minerals and beryl are r:10st likely tv be found 
in the central or l.!ore :.:ones of the tJeGlllatite bodies. As already 
not.ed, marlY dykes have wut.er zones consistinr, laq~ely of feldspar, 
quartz, mica, and tourmaline. In the case of a fairly flat-
lyin~ dyke these might be the unly min(,ral:i apparent on the out
crop sur face. I r lith ium minerals should occur in the central 
portion of sllch a dyke Lhesc wouL.! be visible only in section. 
Conse':tuently it is impor-ta~lt to exaMine not only the top of such 
outcrops but also the si,ies, and if PG:3sib":',~ to trench down into 
the dyke. 

As Cllr-eady nG~':.j, cassitt::!rite wtl"r, present. occurs in 
the fine-grain~d ' .. all zone of the wide coarse-f;rained pef:ll1ati te, 
or else in :'tarrow finE.:-f,nin.>d Jyk·.:s. '~n the old .3tannite claim 
it occurs in a coarse m:'xture of quartz ar:d vellml mica, but here 
too. this is :"Jund in the wall zone of the pegma tite. 

Satisfactory a:;:;essnent of U:e pot"!ntialities of pep;ma
tHe bodies is rnost dif:'ic 1ilt. L.::ngthy .::x:pen'?nce by ilorkers 
in the Black Hills rE.:t;iJn 0C ';;ouU: Cakota ha:, si:own tl':lt proper 
estimates of p;rade Ca!lnot ::e :::aie from t!:ther dia'!1ond drilling 
or surface sampling. La.r~e tonr,age an'..! fairly unifot'm ,istribu
t\on of the valuabl~ minerals se~m to b~ the Most deJirable 
features of mineable pe~atites. 




