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GEOLOOY OF T!{E LILY LAKE - KICKLEY LAKE APEA 

INTRODUCTION 

LOCATION AND ACCESS 

The area described in this report comprises about 
eleven square miles immediately south of Gem Lake in south
eastern Manitoba. The most direct means of access is hy air 
from Lac d'.l Bonnet, a distance of SO miles. There is an 
alternative route by boat and road from Selkirk, via the 
Red River, Lake Winnipeg, Manigotagan, Bissett, and Beresford 
Lake. Gem Lake can be reached by canoe from Beresford Lake. 
The area may also be reached by canoe from Lac du Bonnet, via 
the Bird River. 

PREVIOUS WORK 

Several geological surveys, the earliest in 1922, 
have been made in the area. The most comprehensive publica
tions are by Wrignt l and Stockwel12• The most recent work 
was completed by Stockwell in 1938. 

PURPOSE 0: PRESENT WORK 

The present survey (1950) 'Nas made to check on new 
developments in the area in the 12 years since Stockwell's 
mapping. Certain localities were chosen for examination and 
five projects outlined, as follows: 

1 

2 

1. Geology soutn of Gem Lake. 
2. Exarr.ination of topographic lineaments in the 

area of Lakes A and B. (Map No.8, Sheet 50-3a). 
3. Geology of the Gamer Lake-Beresford Lake Area. 
h. Mapping of marker heds 1n the Rice Lake grcup • 
S. Detailed ~apping of a representative group of 

snowings. 

Wright, J. ~.: GeolobJ and Mineral Deposits of a Part of 
Southeastern Manitoba; Geol. Surv., Canada, 
Memoir 169, 1932. 

Stockwell, C. H.: Gem Lake, Manitoba, Geol. Surv., Canada, 
Map 8l1A, ~th descr1pt1ve notes, 1938. 
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The geology south of Ger.1 L3.kr: was selected for 
study because it includes one do!'!!'.ant property (tne Diana 
Mine) and a gold prospect, four ~iles to the ~orthwest, on 
Li~ Lake. This prospec~ was discover~d t~o years after 
Stockwell had finished his rr.appi:1g in 1938. 

The topographic lineaments in the vicinity of Lake A 
and Lake B were selected for study because their strike is 
parallel to the major shears of the Rice Lake area. There .... as 
a possibility that the Ibeaments 'Nere due to shearing a'1d rI'ight 
carry ore minerals. 

The Gamer Lake-Beresford Lake a~a 'Nas chosen for 
study for two reasons. First, occurrences of i~n formation 
had been described by Stockwell, ~nd second, ~he rI'.ass of basic 
rock at Gamer Lake was known to carry veins of croos-fibre 
asbestos. The iron formations ',ver<:! mpped to see 'Nhere they fit 
into the general structural pi(!t:lre of the Ri:e lake area. The 
outcrops of basic rock at Gamer k.ke were examined in detail 
to secure infon::ation on the amolln t, anr. luali ty of asbestos. 

The study of marker heds in th~ Rice I..:ike brouP 'Nas 
planned to ohtain information Which miGht pro.e 0: value in the 
exploration for mineral deposits. Be~s 0: iron formation and 
conglomerate were used as markers in tracine structures. 

The fifth project was to rr.ap in detail a representative 
number of showings which would illustrate the different ways 
in which ore and gangue minerals occur. Current claim maps 
(spnng of 1950) were used as a g'lide in this work. 

Finally, 'risits were mane to pc.rts of ~,he eastern 
Rice Lakp. area in which minin~ or exploration was in proijress. 
Beshies the work south of ~em L...J.:e, work W3.:' ex:un:n~d .:it ':.!1e 
Oga:r.a-Rockland Gold Min"?s Ltd. and at Wal1.a.ce I.,io:e. 

rhe writer acknowl~dgp.s, 'Nitn t~anks, the assistance 
and hospital1 ty e:<tended to the su!"VP.y party by J3.:!l~S and John 
Chanowski, and by the manage~en~ an~ staff of ~he 0Gama
Rockl;md Gold Mines Ltd. Through th.~ cOllrt,!sy of Mr. C. Gibson, 
Chi"!f Geoloeist of S"I.n Antonio :;old Minf;s, Ltd., th~ 'mter 
had an opportunity to visit thei.r 0pt i .onec cla::.I:ls at:. Wallace 
L:!.kc. 

Field assistant for the seas'J!'\ was Derek F'etherston-
haugh. 

J. . 

• 
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GEOLCGY OF THE AREA SOUTH OF G SM LAKE (MAP 50-) 

GENERAL GEOLlXiY 

The recks of this section are a series of sed~en
tary and volcanic rocks that nave been int.ruded by dykes 
Which range from diorite to magnetite-amphibolite in composi
tion. The entire belt has an averaGe trend of south 75 degrees 
east. 

The soutn s~de of the belt is composed of volcanic 
rocks witn some narrow, interhedded l~ers of quartzite and 
slate. The volcanic rocks are pale brownish-erey ellipsoidal 
and massive flows of andesite. 

The central part of the belt consists mainly of 
sedimentary rocks. Beds of tuff and agglomerate occur across 
its entire width. Closely spaced parallel hands of iron 
fO~Ation and conglomerate occur towards the north anrl south 
sides of the belt. Tnere are limited occurrences of ferrugi
nous limestone and graphitic schist south o~ the Ma~igotagan 
River, between Lily Lake and ;:ilate ~ke. The wall rocks of 
the sOiltnern bands of ir::m fOI1':ation and cont:lomerate in t.l'le 
west part of the belt are predo~~nantl] coarse, gritty 1uart
zite. In the east", part of the belt t;.tle wall rocks a:-e black 
slates ana slaty quartzites. The occurrences of li~estone 
and grapnitlc SChist ll'.a.rk a tra:lsition bet'Neen these t.wo types 
of wall rocks. In tne west and east parts of tne belt the 
iron [onnation and conGlomerate are we.LI exposed. In "tle cen
tral pa:-t of the area, in the vicinity of the lir.:estlme and 
graphitlc schist, they could not be found. This is partly 
because of the lack of outcrops. The association of iron 
formation, conJ lome rate , liMestone, and graphitic scnist re
sembles that at Conley ?ay on Wallace Lake l • 

The no:-t:l sine 0:" tne belt is composed of sedi.:nen
tary rocks. One pror.:i~lt'nt '1ect o!' am;lomerat,e OCC'..l.rs just :1orth 
of the Manigotagan River. The rest of tne rocks are quartzite, 
slate, con510merate, arkose, and ~reywacke. 

There are no sharp contacts between the three main 
bands of rock whiCh form the belt. Volca~ic rocKs brade into 

1 Russell, C.i. A.: GeolrJt.:y of ·,he Wallace Lake Area, Rf..ce 
Lake Mining Divislon, Man. Mines Er. Prelim. 
Rept. :;7-1, 1948. 



sed. L:"".entJ.~y r,J~~3 ~.: .. 1 C~T:·~Ll.l ::1C ~':_1S'~ ::1 ",~l~~ r::.L~~'~~ -irld 
:;::ck!1t~SS 0: t.h'2 se~l:'I"".~:1':,l~Y layers. ~ror::, cf ~~e ~iana M~:1eJ 
agglor::erat.e g!'ades btl) 1C!artzi t,e ',-h,:,,:': ~·';1·,,1,i.~S :'0)::;;'3 si:-:i:!.3.r 
to those in tile a,jr,lor:e ra t.F:, and t ~:":'.' ·,-f"!. t.h ".h"',; rad'l.1.1 c :s
appeara:'lce of the bom~s, t.~,ic; Grades ::1-.0 :)!l~ '1aartzite. 

The int!'"Usi'le rocKs, w~p.re ·,·:ey occu:- ;l,S srr.all dykes, 
are diorite. The h~er :llilSS at. r.f:'" Diana 'lin., ShO-.'lS corr,?osi
tional va!'iatinn ac!''Jss i+-,s st,ri~e. It h:l.S a ,:o3.rse-gr3.ined 
pegrr'.atitic phase 3.!'h~ a r:l3.";:1et:".p.-ar:phi'Joli':e ph1.se i:1 adcitian 
to the di::>ri te. 5irr:ila" phasp.s oecll!' i:1 ~!1.: h1.sic in t!"Usi 'les 
of the Central 1Il,ni'".a .... 3. :"'.inp. a:1:! Uerf's :'')r:: :"1ki! 'l. r"!:lS .-=rne 
dyke 'Nest o~ the Diana It-inp. cont,1:'ns ir:cbs:'ons '.mi.ch look 
like granite ~ut !:l!l:r "e see!b:~!'l.tarJ. The incl:.lsions 3.re a.'10r;:a-
10:15 ~'nth respect, to ':.~e wall reeks 0: ':.r.e :iyke. Some 0:' the 
dyk-::s are crooked 3.n,1 le!'l.ticuhr while otrlers are strai~ht 
'Hi th par'l.lle 1 'N3.ll!". Mo" t J!' Ule ct:'kes crosscut the 1I'01::3.:1ic 
rocks ann !'lave a s!:.:-ike of :lor':.:". 75 -:ielr':es east. The vol
canic recks st.!"ike s011th 75 d",,;r""'s "',1S':.. North o!' :he ::-.ai:l. 
belt, e.'lst 0: :~e!!: :¥1K", lar:pr:lphyre ,-:y;':-'s '~lt .1 :",~~ss of :o:rey 
to pink sranHe ',1c!"!!r:: ",,,-,:.hlisr.i:1,: tn,:, ;Jres·J~lr.~ of 3. post
-inni te :':1trus :',)!1. The dio"u'e d::r:,:s s()u~,h (): :~::: L.1J.:e were 
not ohserved i:1 e'Jntact wit:: ·,h·~ GrJ..:1i':e .1nri t.he relat1.'re ages 
of the G!"anite, diori':.e dyke!';, 3.nd pns",-r:;r'~:1P.e la::Jprophyres 
a!"? not knO'Nn. 

~ece!'l.t. ieposit,s i:1 t.he a:-p.3. a"'} unc()nsolidated c;11cial 
drift a.rld an occurrence of -"0G-t::pP. limonite. (5e8 Appendix). 
In some places t.hA r()ck cnnsis",s of pu!"", "eddi"h ~r"J\vn 1i;.oni~.e j 

i:1 ot.ners, the lL":oni'e :'o~s -.!:'! ::::I',!":'X 0:' 1 r.rJnt:lono.!"3.te which 
contai!'l.5 i~hcial pebhles 3.nd cohhles and .11s<) pehhles of yellow
ish hrCJ'N!l limon':' te. R()()',s can ;..,., :'Oll:1d 1:1 ·.~l'! limoni ~,e. Scm:e
tin:es thp. roots ha'/'=! rott"c away l':"l"fi!'l.t; a l:lol.i ()f ~!1~; Lr exterior 
surface. These occ'.::-re:1Cf>S () f linoni!:.: are in t.he \fie i!'l.i ty of 
the ferrugi:1olls limf>stone and ?,rClphHic scnist. 

The hpl'. i~ locatp.r. O!'l. .,:'It: 5f'u':h li:-:" 0: 1. rc.~i:mal 

synr.li:'v~ WnlCr. pl~"l!;~5 to '.r.c ea:;t -1t 2,} to :.5 det;rees. ~rab
:'0Idi!'l.5 is a prc!:1in~nt. f~l~"l~~. On~ la~L~ c:raG-fol:i is loc:ltC!d 
b and near Flintstone !z"lke. S!!ul1e!' dr::tc-:'olds OCCllr throueh
out the cntire sect.ion of layP!,pd ·,olca~.ic ,me! senir.:entary 
rocks. Ho r.tatter wrla t, ·,~ei:- locatinn, siz"" 0r "1"> '.:-'Pf! o~ 
rock in whictl t,he:' oC::~lr, all t.h,.> :'0lrts hav"'~ t:-:e sarr,,, o!'ienta
tion and pl:mr,p. .15 the r.la.jor folds. 

, 
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All of the rock layers dip north except on the 
noses of folds. If tne fold~ng is nearly closed, tne dip 
may be towards the southeast. Dips in tne south band of 
volcanic rocks are about 50 degrees north. To the north the 
dips steepen rapidly. In most of the sedimentary part of 
the belt and in the north hand of volcanic and sed:iI!lentarJ 
roci<s dips are steeply north or vertical. 

The relative position of iron formation and conglom
erate is reversed in the north and south parts of the belts. 
This results from overturning of the beds. The overturning 
may be tne result of folding caused by regional compression 
or it may he due to dragging along the faults of the Lily Lake
Kickley Lake Belt. 

If the present geology was simply the result of 
overturning i~ would be expected that the south band of vol
canics would be lithologically similar to the volcanics of 
the north band. Also, the sedimentary rocks in the centre 
portion of the belt would be one unit. Field evidence does 
not support this view. Suhsequent to the folding, the belt 
was broken by southeasterly trending hiGh angle faults along 
which there has heen a horizontal component of movement. 
Tnis movement has brought into close proxi~ity in the belt 
quite different rocks, either from below or above the present 
surface by vertical movement, or from the southeast or north
west by horizontal movement or, more likely, a combination of 
both. The main zone of shearing, extending from the south 
side of Fineer Lake to tne Ontario border, is responsible for 
most of the shifting of [onnations. There has been some hori
zontal movement along all the shear-zones. 

An extensive zone of shattering and siliclfication 
is exposed on tne narrow strip of land between Fin~er Lake and 
Normandy Lake. The centre part of tne zone consists of green
ish-grey to buff sugary quartz containing l!10st-like, almost 
completely silicified, angular remnants of wall rock. The 
outer boundaries are co~posed of a stockwork of quartz strin
gers which cement a breccia of less completely silicified, 
angular wall rock fragments. Similar rock was noted at the 
west end of tile hig jack pine flat south of tne Manigotagan 
River between Lily and Slate Lakes and near the north snore 
of Rathal Lake. Just ~ast of Normandy Lake, on the township 
line, numerous wide quartz veins and so~e stockworks occur. 
They are partly confornable with the sedimentary rocks in wnich 
they occur. 
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YINERAL :JE?'JSI':'S 

The Diana l.ti:le 

The property is located on~ :nousand :'eet nort:wrest 
of the west end of Kickley Lake. The rocks exposed at S'.1r
face are pillow lavas and tuffs of andesitic to bas~ltic 
composition and sedireentarJ heds whicn are Ck,inly q:k,rtzites. 
The vol:anic and sedioentarJ rocks are intr.lded by nunerous 
small and one large dyke of medium to basic rock. 

The ore s~oots are composed of tourmaline-bearinb 
'"hite quartz · .... hich ~arries nat-:"re gold, cna!.copyrite and 
pyrit.e. They OCC'.lr along shear-zones whic~1 fault a large 
mass of diorite. Maps of t.he undergro~~d workings indicate 
that the ore snoots have lir,t,le c!" no rake. A detculed map 
of the surface geology is i:lcluried 'ntn this report (Map No.1, 
!:ineet 50-)a). 

The strike of tne volcanic rocks is southeas~erly. 
The strike of the large diorite dyke is northeasterly. The 
ore bearing snears are not clearly e'/ident i:1 the greenstones 
becau5e the strike of the snears is parallel to the strike of 
the volca!1ics. Where tr,p. shears cut thp diorit.e mass they 
appear as ·.velL--:iefined zonps of cnlorite-5ct'll.st .:md reser.Jble 
th05e in sill'.:i.lar rocks in o',her parts of ':.ne Rice Lake area 
(San Antonio, Ce:1tral Manitona, Junnar, etc.). 

Twenty-two hundred feet nort:"least 0:' the Diana shaft, 
stripping, trenchinG, and some dl.ar.Jond drilltl1~ :!ave been done 
on a zone of lossan and shearine. :!\e . .;ossan is associated 
witn two intersectinL sh~ar-zones, one of wnic .. strikes south
east a~d tne ot~er northeast, and whicn intersect a~ inter
bedded series of sedi:!l~ntary and volcanic rocks as well as the 
eastern portion of t:le Diana diori t,e dyke. Ttle r;ossan is the 
result of weatheri.ng of iron-bearinr; carhcnate which is cut 
by veinlets of :::ilk'J q:.lartz. Sr.Ja.ll a,::oun~,'l of c!1alcopy:-i te 
and pyrite were seen. 

Northwest of the Diana sna~t, north of the tra~l to 
Slate f...'lke, narro"ll' dykes of riio!"i.,.) intrucie ',uf'f a.'1d pillow 
l:l'las. The dykes nave been faulted a'1d broken sUbSe'l:lent to 
tneir empl.1cerr.ent. Lh~ dykes and dyk~ :'ra.;r.pnt.s contal.n v~ins 
of whUe luartz "ll'hich end abruptly at ",;'>! C'1nt.J.::t o~ the diorite 
:::a:;:;)s ..... '.. tn at.h'er rocks. rio '1u,lrtz VP.1.:1S l'I'p.re s,~~r: 1.:1 t!':c 
adjacent rocks in ·.~P irm:eciia·.e viCl~lt::. .'l1 a smalL scale, 
t.his illustr.1 t .. p.s ",h~ strlC".I1ral T~:av:c'.r ~~" ",~l"'" ,·itar ...... ~ hcJdl'~S 
a:-:d .... ~le ~~~t<~r~~d O~c·lr~~ce r')t :1rr:d:lc"~:.·/~ 1 Ll;",Z 'l.;~:1~ i:1 
.... her. :'ns~,"1(!;~ 1:1 .. :;'~ ~.1.:."")rl-d ·l~~lca:1:"r. ·1~~r: s~,:!:~ .... -.~ .. 1.!:'~ r".,cks. 
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r; ly I..il~t~ C 13. ims 

This gol:! prosp~ct was ciisco'rered h:r :::"-i.'Na!"'d O'Hare 
about 19U0. It is locatei at tne !".iddle of tn~ south shore 
of Lily Lake. A detailed r.:ap 0:' the shO'Nln,; :las bee:1 pre-
pared and is included lntn tnls report. (Map No.2, Sheet 50-3a). 

The r-ocks are all sedir::entarJ. Abundant native gold 
occurs in short, 'H1.del:, spaced, narrow lenticular masses of 
quartz in a bed of qaartzite wnicn lies between a bed of iron 
fo~ation to the southwest and a hed of conglomerate to the 
northeast. The quartz is a combination 0: two t:rpes. ~~gular 
fragments of Glassy black quartz lie in a r::atri:< of suc;ary, 
greenish-black to gree:u~h-grey l'.lCl.rtz. The visible gold occurs 
mostly in the latt~r. Arsenopyrite is abu."ldant and occurs as 
fine needles botn in tnp. luartz and in altered wall rock. 

The sedimentarl fonrations have been drag-folded. 
The best snowin~s are associated WIth the noses of dragfolds. 
Shears parallel to ::1e strike 0: tne volcanic and sedirr.entar/ 
rocks and which dip vertIcally or steeply nortn are present. 
The extent to wnich shearing may have influ~nced tne depositIon 
of gold is not known at t.he present. tirre. Visible gold occurs 
in the pits near tne lakeshore W!lere there is a well-defined 
shear, but gold is also present in the second pit southeast 
of the swamp where tne luartz lenses nave unstlearect contacts 
witn the wall rock. On the lakeshore, 500 feet northeast of 
tne showings, a stronG' rusty snear '.nttl abu."ldant massi\'e 
pyrite was seen. It strikes parallel to the main helt and IS 

vertical. 

Nora ClaIms 

This &roup o:~ claims IUS staked by James C!lanowski. 
Strlpp~ng, trencnin6' and rock pittine have bee~ done on 
several minp.ralized shears a~d 1aartz vei~s. The clauns are 
located east and sout.h ot' Nora Lake a~d lie partlj' ~ortn of 
and partly sou~h of tne Mani&ota~an River. 

The north clai:r.5 are 'cmderl.l~n hy a,~&l-:r.l~r'l.teJ 
triP. middle cb~r.s h,'i slate, and ·.h·~ S'):ltn cla!J:ls by slate, 
quartzU.e, J.nc1 t:lff. ~uartz-h.}arint: S~l',~ars with pyrite, 
cnalcopyritc, ;md arse:lop::rite :lav~ :'een :'rnnd i:1 .1.11 .... :l~ 
rocks. At t~e tl~~ 0~ ~~e wrl~erts ~xa~i~at~o~, -1 new vein 
was heing op'~n·~d 'elp h:: ~la.'1::!stp.';l 'oV~rK. ~t is locat"d ·)n ':.ne 
f-lce of a :'i',e',?, no:,·.:l-:'J.ci!1,~ cliff. Six re·~t :::' F:ar-.= in 
';~leared ,lnd :::in."rali~,·d 'N,t1 1 !"')c,: ::,ld :Wo,!:l ,)x!,o"",d at. tn'" ti:::e 
o~ e:<.1.rr:in:ltLon. ':';'.~ '/f~_;; cnn~",,1.i.:1S r:.~ri"4e, c:lalcop~, ... rite, 
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sphalerite, and arsenopyri ',e in 1'1artz-carhona t.e ~angue wnicn 
contains a s~all amount of tcu~4line. Suhsequent to the 
writer's exa~ination a second pit, ahout 150 feet east of t~e 
first pit, opened up quartz and shearing containing abundant 
arsenopyrit.e. A swall amount of free gold was reported from 
gossan overlying the vein. 

Other showings south of Gem rake 

Half a r.~le northwest of the Diana shaft, just south 
of the Manigotagan River (near the lU.ckley Lake portage) a 
deep pit ."las been bLasted from a quartz vein located fifty 
feet west of a drag-fold in quartzite. The quartz occurs in 
a rusty shear and contains pyrite, arsenopyrite, and a SW411 
amount of chalcopyrite. 

Three hundred feet southeast of the southeast end of 
Slate Lake, just south of the Rathall Lake portage, at least 
five pits have been blasted from a strong shear on an abrupt, 
north-facing cliff. In the east pit, the shear ccnsists of 
from five to eight feet of red gouge and schist. The wall rocks 
of tne shear are c~pl~tely altered to carbonate and contain 
veinlets of quartz and carbonate as well as up to 90 per cent 
sulphides. The sulphides consist of ahout equal parts of pyrlte 
and arsenopyri te. The othEr four pits contain similar material. 

At the southeast end of I.1C Ron a laree pit has been 
blasted in a quartz-bearing shear which is mineralized with 
pyrite, chalcopyrite, and arsenopyrite. 

Seven hundred feet south of the south side of Lac 90n, 
several pits have been blasted fram a quartz vein in sheared 
sedioentary rocks. The quartz is glassy, jet black, and shows 
an iridescent play of colours. The quartz ~d sheared wall 
rock contain some pyrite. 

South of the point Where tne Manigotagan River flows 
out of Banksian Lake, seve ral pits have heen blasted from lenti
cular quartz veins which occur in dragfolded agglomerate. 
The quartz contains pyrit,e, arsenopyrite, and Chalcopyrite. 
A detailed map of the showing nas heen prepared a~n is included 
with this report (Map No.3, Sh>:et 50-}a). It UlustratAs the 
occurrence 0:' quartz v~ins in drag-folds1.~d how ·.'(hat. !'1it:~t 

appear to he two separate vehs, or 1 f1:.lted V..,::1, car. be 
interpreted ,1.5 prQh3hl:, onn. '/ei~, by :lsinr, ('!ra!:-"olds r..1r'p~d 
in thp. wall rocks. 
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Twelve h'mdred f',et 'Nest 'Jf the southwest portion 
of BanksLm Lake, several pHs have heen hlasted fran: quartz 
vel.ns il.nd iron forr.:ation. Sulpnide minerals are arsenopyri':.e, 
pyrite, and chalcopyrite. A detailed map of the showing 
has heen prepared and is included witn the present report. 
(Map No. u, Sheet 50-Ja). It illustrates the occurrence of 
sulphides in Shearing combined with drag-folding. Three 
hundred feet slightly south and west of the main pit, a small 
faulted drag-fold was mapped and indicates a horizontal com
ponent of mO'/ament subsequent to folding. This small detail 
iridicates similar deformation on a regional scale. 

In the large zone of shattering and silicification 
hetween Finger Lake and ~ormandy Lake, rare patches of pyrite 
and chalcopyrite were seen. Similar occurrences were mapped 
during 1949 by the wri t.p.r on the first range line west of the 
village of Wadhope P. O. (Long Lake), about one-quarter mile 
north of the north shore of Long Lake. 

The p~J group of claims (formerly the GX Group) 
is located southeast of McRae Lake. Altnough not actually 
included in ~he area mapped, it can be conveniently discussed 
here. Sulphide-bearing quartz veins occur in shear zones in 
diorite. It was not possihle to tell whether tne diorite in 
which the veins occur is intrusi"/e (as at Diana Mine) or 
wnether it is a volcanic flow of dioritic composition. At the 
base of the hill on Which most of t.he showings are located, 
a strong shear with abundant massive pyrite is exposed by two 
pits. A detailed map of t.ne showing was prepared ~~d is in
cluded witn the present report. (Map No.5, Sheet 50-3a). It 
illustrates the lenticular and branChing nature of the ~uartz 
veins which have been sheared and hroken sllbse1uent to their 
formation. 

An east-vrest line ot' patented claims (Canada, Brit
tania etc.) appear on the claim map between Rathall Lake and 
Slate Lake. Several pits have been hlasted from a r~ty 
shear zone in interbedded sedLmenta~1 rocks. ~he shear con
tains narrow strin,jers of hlack '1Ilartz. 

North of the main part of Gem Lake, four showinGS 
we re examlnen. Slll;:>hides noted we re pyri te, a rsenopyri te ann 
chalcopy:-ite. (Map No. 7, Snet~t 50-3al. The carhonate at 
the lake snore is 'thC"l~, twen",y fe,'t ~r..de and ccnt.lins a small 
amount of lU<lrtz a:1d car~lonatized ~ragr.:·''1·,s r):- snea:-ed Lranite. 
A :'"." graIns fJf py:-l t" '.7ere S'"'0:1. 

1'.",> Iv€! h'.l.'1dred :.,,!t east 'J~' r,~e hay o~' IJer.: Lake 
frJr.I 'N!'lich the portaLe l·.!·lds to i'1mer L.1.kc, s'~vcral pit.s tlave 
hccn hl{s~,pd :'rllm a stwar ·nr.icr. cnnt.:J.ins le:1':.icuL1r '/cins 0:" 

luartz-c.l,b0'11t.!. 7h,! veins oc~'~r i:1.l.'1:t:' tf.: rp.d &,ee:1S t:me. 
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A detailed map was prepared. (Map No.6, Sheet 50-Ja). 

T~,ee veins located alon5 the Mar.ieotagan River, 
east of Slate Lake, consist of quartz and carbonate which 
car~ s~all ~ounts of pyrlte and chalcopyrite, and black 
quartz car~n5 a small aJT!Ou.'1':. of pyrl te. 

TOPCG MPH Ie LINEAM~=NTS AT LAKE 'A' AND LAKE 'B ' 

The topographic lineaments near Lake 'A' and Lake 'B' 
(Map No.8, Sheet 50-Ja) were found to be due to dlfferen':.ial 
erosion of zones of lUartZ' siliclfication, a~d quartz stock
works similar to the occurrence between PinGel' k1ke and Nor
mandy Lake. At Lake 'A' tne zone is exposed on the north shore 
of the na rrow south ann of ':.he lake, jus t east of the narrows 
which connects the two parts of the lake. Northwest of Lake 'A' 
small amounts of ~uartz stoc~Norks and pronounr.ed red altera
tion were noted on :he rocks 'IIttlen occur north and soutn of 
the swampy, covered ground which marks the course of tne 
lineament. 

At the '!lest end of La.ke 'R I, ahout 500 feet nortn 
of the lake, another zone of quartz and siLiclfied wall rock 
occurs. It is much wider t~an :r.e zone at Lake 'A', heing 
over 1000 feet 1fl.de. north of ':.ne west e'ld of the lake. To 
the east, where the zone outcrops on '.tle lake shore, it nar
rows to a width of ahout twp.nty feet. l'ne Lake Ill' zone con
tains a small amount of pyrHe and ::tlalcopyrite at tile lake
shore. 

Zones of iron for.:-ation are also shown 011 Map No.8. 
These are further discussed belmf. 

GEOLOGY OF THE GARNER LAKE-IJERESF'JRD LAKE AREA 

GENE RA L G F.Cl Lcr,y 

Field work in ~:Ie vicini ty '1:' varnl~r Lake reveah:d 
that little, if any, g~olo~ical data ~ould be added to that 
alr~"dy ohtained by Stockwe 11. Some Local ~xrosures C~· rock 
are exten5ive, but or. ·ht: '.Vt'.ole, i~IS·.l~·:-ici"!'1t outcrops were 
availa::le for ·,r:e tr:=iCl~:b o~· ~arh:r hO?cts. :=:nou;:h 'Hcr" .'as 
cO~;Jlet,~d tc suhs·.antiate ','If> vi""" :;e·. :··~:"th e LSP'.'i~er<: i:1 ':.n:s 
:-eport, ',h'lt tne Rice L.ak'-~ i::'~:;;: ,~:c::'i~s 'I C<Xltl;tUllLlS C:'.a."1be 
i:1 ~.~t! ~at'lre of tht! ;,ed:':;.~:1t .. 1.~:'" 1:" .. (~ lir;lC;.t'"1ic r~"'cks :~\-r.: Sf)utr. 
t" :-:orth rat.h'r ':ha:: an iscc::'~.:lL rp.pet.it.icn of ~Pris. 
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~he o~ts:~~oinb cna~ac:cris:ic 0: tne sedimentary 
rocks of the Rice Lake ~roup in :he vicinity of Garner and 
Beresford Lakes is t~e m~rked increase in the nueher and thick
ness of heds of iron fo~aticn and ferruginous limestone. From 
south of Flintstone Lake to~em Lake, only two narrow beds of 
iron formation were found ~~d only one limited occurrence of 
ferruginous limestone. In the narrows towards the west end 
of Garner Lake, on the no~h shore, extensive exposures of com
plexly folded ferruginous limestone were noted. The limestone 
is in~erbedded with thin beds of chloritic tuff. Some beds 
of limestone are weakly magnetic. 

Stockwell noted the presence of iron formation near 
the west end of Garner Lake, on the nortn shore. The writer 
tried to locate the extens~on of tnis bed but failed owing 
to lack of outcrops. However, similar iron formation, with 
abundant associated ferruginous limestone was found near the 
north end of the Garner Lake-Beresford Lake portage. On a 
ridge to the east of the firsL rock encountered soutnward 
from Beresford Lake (along the Winter road) five more beds of 
iron formation ~re found. Traverses east of Beresford Lake 
and Moore Lake show that this wide zone of iron formation beds 
is continuous northward a~d curves parallel to the east shores 
of Beresford Lake and Moore Lake. Between Moore Lake and 
Little Bulldog Lake, eight parallel beds of iron formation are 
~xposed. Near Moore Lake the iron formation is high~ siliceous 
and is composed of uniform beds of quartzite (one half inch 
to one inch thick) separated by thin beds (one eiGnth inch to 
one quarter inch thick) of granular mgnetite. Towards Little 
Bulldog Lake, the iron forr.lation shows a marked increase in 
the amount of magnetite a~d, j~st west of Llttle Bulldog Lake, 
five-foot bands of nearly pure magnetite were seen. The east
ward increase in magnetite is accompanied by an in~rease in 
the amount of basic volcanic rock in the section. The bands 
of iron formation just west of Little Bulldog Lake occur be
tween massive bodies of diorite. 

The hasic intrusive mass at Garner Lake is a com
posite one composed of dark-green weatnering pyroxenite
amphiholite and '~own-weathp.rinL serpentine rocks. The 
pyroxenitic a:1d a!:.pni"Jolitic ~ocks fonn ·,tle outer rill1 of tne 
mass. The core is co:::posed r.".ainly o~' serpentine-rich :-ocks 
(altered peridotite). 7he south boundarJ of the mass is 
marked by a snear zone whicn is exposed alonb cne south shore 
of Qarner Lake. ~I~ar the centre of thp. south snore the snear 
zone bounds tne serpent !.ne-!"ich pr.ase, , . .,hereas to the east 
.::lnd west 'Jf ~r!e cen':r-" point, !::le pyrox'~nitic and aJ'lpnibolitic 
phases are exposed. S':ock".vell no~,,,,d ·,nat tn., :::ass 'N:J.S altel"':.?d 
to ar.:p~i~oli,,:e ',v!":e~ it ',vas i:l 2 ":1t~;iCt, ~:i."_r. :1:--: L:a;.:"p, 
ir.;plying a pr'~-~r1.;:it':! A.~e ~"'or ~nt~ :':~"~~.lS:'/e. ~hp. ... ;';""!.',f-lI'" '.-:'~1S 
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not able to secure positive proof of aee hut noted that the 
~ASS is amphibolite around its outer edge, regardless of what 
rocks are in contact with it. 

STRUCTURAL GEOUXiY 

Mapping of drag-folds, fracture cleavage, and bedding 
shows that in the vicinity of Garner Lake and 3eresford Lake 
(and north as far as Moore Lake), the Rice Lake group forms the 
southwest limb of a syncline. This is in accord with data 
secured in other parts of the area. Only one shear zone of any 
size was noted. It occurs on the south shore of Garner Lake 
and is partly in the lake. 

MINERAL DEPOSITS 

Stockwell noted the presence of veinlets of cross
fibre asbestos in the basic intrusive at Garner Lake. During 
the present work all exposures were examined carefully to 
detennine the amount of ashestos present. Nearly continuous 
exposures may be seen around the shores of the islands. The 
asbestos veinlets are confined to the brown weathering, ser
pentine-rich rocks. A typical outcrop shows brown-weathering 
"peridoti te" cut by veins of pure serpentlne which weather to 
a greenish grey colour. A portion of some of these greenish 
grey weathering serpentine veins contains narrow veinlets of 
cross fibre asbestos. Except for one occurrence, the asbestos 
veins are extremely rare. At the occurrence noted on Map rio. 6 
Sheet 50-3a by a cross, asbestos makes up to 50 per cent of 
the rock. The maximum fibre length noted was one-eighth inch. 

rne shear zone Which occurs along tne south shore of 
Garner Lake has been explored by several pits near the Garner 
Lake-Gem Lake port~e, and towards tne west end of the lake near 
the cabin indicated on the map. rhe shear occurs along tile 
bedding planes of 1uartzose sediments which are altered to a 
lemon-yellow colour near the shear. Quartz, with a small 
amount of pyrlte, occurs on the shear. 

~lear the north end of the G'lmer rake-Beresford 
Lake portage, numerous pits have heen hlasted into the occur
rences of iron fo~tion and ferruginous li~estone. 
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MAPPING OF' MA.JtKER !3EDS I~ THE RICE LAKE GROUP 

PURPOSE OF THE STUDY 

When exploring for mineral deposits in areas of 
layered rocks, either sedimentarJ or volcanic, a knowledge 
of the arrangement of the layers is important for the follow
ing reasons: 

1. The recognition o~ displacement, repetition, 
or omission of beds may indicate the extension 
of an ore-hearing shear when the shear itself 
is not exposed. 

2. A particular layer may be more favourable to 
the occurrence of ore tnan other layers. 

In l~49 the writer made a hrief examination of the 
showings on the LJ.1y Lake claims and noted tne presence of 
iron formation and conglomerate in close proximity to the 
gold-bearing veins. The gold values are localized on drag
folds in a bed of quartzite which occurs between the iron 
formation and conglomerate. It was decided to select iron 
formation and conglomerate as marker heds during the 1950 
season. The purpose of this was two fold: first, to try to 
find evidence of further gold occurrences, ~~d second, to 
t~ to separate into more distinct units the sedimentary rocks 
which Stockwell Grouped under his symhol 4, (quartzite, 
gre~Kacke, arkose, conglomerate, slate, chert, iron formation, 
gneiss and schist). 

THE MARKER BEDS 

Banded iron (onnation is an excellent marker bed. 
Even where it is not exposed, it can he picked up by systemati
cally noting compass deflectlons on a picketed Or carefully 
lined traverse. The rock may he associated with elther sedi
mentary or volcanic rocks. In this area the rock occurs 
chiefly in association with sedlmenta~ strata. On an island 

1 Stockwell, C. H.: Gem Lake, Manitoha; Geol. Surv., Canada, 
Map 8llA, WQth descriptive notes, 19)8. 
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in Gem Lak~ an occurrence of iron f)r~ation is associa~ed 'nith 
volcanic rocks, 'IT:1e:-e rr.aeneti te :Oom.s t:!e sel'raGe of Sf)!!!!" nf 
tne pi UOVIS. An ;J.'rerae;e specirr..-n at' iron fonnaci:m (,O:1sj sts 0: 
layers of e.!.':.her fine-grained or coa:-se-'i:ral.:1ed rr.agneticr: sep
arat.ed by siliceous layers. If r,he silic~'o'.lS byers are coarse
grained (s~ndy) the rr.a~net!te is coarse-~ralned. If tne sili
ceous la,:.fers are fine-grnned (cherty) the magnetite is fine
grained. The siliceous Ll.:rers may he chert, grarmlar Tlartz, 
or jasper. 

The con~lomerate5 contain a wide assortm~nt of frag
ments repre5erlting Grani':.~s, !:reenst,rmes, '3.:1-j sedim':ntarJ rocks 
(inc hdine sane h,lack che rt .lno j'!sper). T!w frag::tents vary 
fron 1 incn t.o it: inC!1-!s b ~;t.'{:r.:llr: rli~t'r.sllJn. rhe matrix may 
be either a breyis!; .;~en slat;; rock cr slaty ,~uartzHe. 

T~e marker herls ITa=-:; cC'lsider'lbly in thickness along 
tne strike. Part of tnis is (be to -,nt> tendency of all sedi
rr.ent3.rJ heds to he lentlcuLl:-. Most of i':. !5 tr:e result of 
s',ueezinli duri:1t: foll1in...;. :)n ".ne :1oses of folds, !;ne marker 
beds al"'2 thicker tl:a:1 '):-: tr.t'! Limbs. Iron :'o:r.ation on ·,he lir.:bs 
of ~olds shows str,l~nt ?ara~lel ~an~inL. On the noses o~ folds 
it is ccr.:pl"!xly cr'z:"l,"ci i:v,) ~u!1drc::is 0:: sr' . .all folds. Congbr.:
erate r.eds also show :lbnn~cl.~ ':t~ickn"ss an ·,ne :10S~S of folds. 
On the li:r.h5, tne fra5r!1p.nt,s -lre elon,~a':"!d ~ec:\llse 0:' s'1ueezing 
durin{ foldlnG. 

All dr:l!; folds mapped snO'N an onentatlon of strii<e, 
dip, 'lnd plun&a sir.ilar to ':nat 0:' t,n~ >"et:ional fold w!1ose 
area ot' I!'aximum curvature is ~':.lin.od hy Flint.st:me Lake. On 
their normal strIke (sautn 70 deg~~es ~ast) :r.arker heds snow 
con5iste:1t small dr<li,-falds 1nd ar'! d!.splacec! a :'WN :'e-et ':.1) t:le 
south hy eac!". fold. At in>,ervals, a large draG-fold occur5 
and tnen the r!'arker bees r.:ay re disp!..lced as ::.uch as SJ0 to 
1,000 fe·ct to :r.e south. :)n small c los,~d d r;].5-:'o lds tne rr.arker
heds shOlY ahnnrmal thickTlpss dne to >,he isoc Una 1 f01-tini;. 
In the lar,~er, ()!lp.n dr;J.r;-fol-is, '/lhere ·,ne r'~rke r heets cannot 
he traced con t ~ nUOJS l:r, etUf! t,o lack a!' exrcsares, tne impression 
:na:, be gi'le:1 tna', '::1~re p'e 'i~ver'3.l heds ins+-,earl of one hed 
·..,hicn ~Cllrs on a seC-,l~n lin'~ acr'1SS t,'1~ fold. 

In':'!rherj-:.!d 'I!it:, sor.:e o~ the l'.lartzites in t,~!'_~ :J.l.y 
L'l.k~-K!.ckleJ Lake nelt ;J.re crJars'!, i;:':.::.t.:: or pf~bhly heel:;, 
the constituent,s of '!'Ihicn snow ':no! S'ir.o. heterobeneity as tne 
fragr.:ents in :r:e con',:lllmerate. ~:1ey were not, ~sed as r::arker 
heds hu', r.:ost of -J:er.: 0<:':1:- s(}~.e'llh"'r'" nf'ar ':':12 con~lor".erate 

1:1C are 1n '1 id in loc" t, i.:-:,: i:. 
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RESULTS OF THE STUDY 

From evidence supplied chiefly by :he mapping of 
drag-folds and to a lesser exl;e:1t by the mappini; of fracture 
cleavage-bedding relationsnips, it is concluded that the Rice 
lake group foms the south limb of a syncline which plunges 
south 75 degrees east at a bout h5 degrees, the bedding dips 
north at from 50 degrees to nearly vertical. Where large 
drag-folds occur, alternate south a'1.d north dips may be seen, 
giving the impression of closely spaced anticlinal and synclinal 
axes but if a marker bed can be followed it is possible to 
trace out the drag-fold. This is not possible when only dips 
and strikes en different beds are mapped. 

Subsequent to folding, the rocks were faulted along 
numerous shear zones which strike south 75 degrees east and 
are vertical or dip steeply north. There is a horizontal 
and a vertical component of movement. In spite of the com
plexities introduced by folding and faultine, the gradational 
nature of all contacts between sedimentary and volcanic rocks, 
and the confusion introduced in considering whether tuffs and 
agglomerates should be included witn volcanic or with sedimen
tary rocks, it is possible to outline three broad units which 
are progressively younger from south to north. 

The oldest unit is a series of ~uartzites which are 
well exposed south of Flintstone Lake and from Flintstone Lake 
to Moose River. Most of the rock is a fine-grained, dark 
quartzite with thin lenses and narrow heds of black chert. 
Thicker heds of pale, greenish grey, cherty quartzite, Which 
weather to a reddish brown colour, are exposed southWest and 
west of Flintstone Lake. One zone has abundant garnets, and 
andalusite, and kyanite, and a narrow hand of iron fonnation. 
This zone is exposed on the west shore of Flintstone Lake. 
From there it was traced northward to a point about halfway 
between the east end of Tooth lake and Moose Ri"er. South 
and southeast it lies under the lake. The garnet-kyanite
andalusite-mica schists were seen at the west end of Lost Claim 
Lake but no iron formation was seen at this point. The unit 
as a whole, particularly the dark quartzites to the south, 
is lithologically similar to the series of quartzites and 
related mica SChlsts which extend eastwards from lake Winnipeg 
along the course of the Manigotagan River. 

The second unit consists almost entirely of green
stones. Some sedimenra~J rocks are present at Rathall Lake 
as noted by Stockwell. The lower part of this unit, from 

1 
Stockwell, C. H.: Gem Lake, Manitoba; Geol. Surv., Canada, 

Map 8l1A, 'Kith desc~iptive notes, 1938. 
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Moose River to Anderson Creek and Rathall Lake, is composed 
of tuffs and thin-bedded agglomerates, with rare ellipsoidal 
flows. Towards the top of the unit, between the Diana Mine 
and Ratnall Lake, the unit shows abundant pillow lavas and 
massive flows of andesite. The number and thickness of tuff 
beds increases northward as the boundary with the third unit 
is approached. 

The third unit is predominantly sedimentary. It is 
composed of alternate beds of slate, I'partzit.e, a:1d some arkose, 
nth thin tuffaceous heds occurring thrr)ughout n:ost of the 
section. Near the base of this unit ~re coarse, gritty and 
pebbly beds incerl~ered with luartzite, tuff, ~~d slate. 
Ahove these are a bed of iron fonnation ~~d a bed of congloc
erate separated by a hed of quartzi teo T~ese are followed 
to the north by slate, tuff, and some agglomerate. Towards 
the south shore of Gem klke, this ~nit shows a gradual increase 
in the amount of tuff and aeelomerate. Along tne south shore 
of Gem Lake and on islands immedlately adjacent to the shere, 
another series of sed~entary rocks is exposed. It consists 
of white to 6reyish white pure 1uartzites a~d beds of very fine
grained light green to r~reenish ~roy Chert. These sedimentary 
rocks do not resemble ':.nose soutn of Gem Lake. 

Northwards from Gem Lake to Gamer, Beresford, and 
Moore Lakes, the greenst.ones are similar to those occurring 
farther south, ',nth the exception of the area north of Gamer 
Lake where glassy hlack ellips,)ida1 and vesicular lavas 
become prominent. As noted previously unaer ttle descriptlon 
of tne geology of the Garner Lake-Beresford LakE' area, tne 
sedimentarJ series showS a marked incr~ase in the numher and 
thickness of beds of iron fonnation and ferrulinous limestone. 
Accompanying this increase in the numcer of iron-rich heds 
in the series i~ an increase in the amount of dark-green 
amphibole in the associated sedimentary rocks. In the I/icinity 
of Garner fAke and Beresford Lake, ho~h 1ende (colT!lllcmly altered 
to chlo!"ite) hecol'les sufficiently a hundan t to impart a dark 
green colour to some of the sediment,.'IrJ heds and a ;:;reyish 
green colour to most of them. 

Det"iled mappinr, of tr.e lily L.lke Claims has indlca
ted that the gold values there are not locat.~d solely with 
respect to drag-folds hut that snearint is also a part of tne 
structural control of the deposits. ThrclJ.chout the area south 
of Gem Lake, luartz veins OCC:lr main ly in t, he bri t tle beds 
'is 1uartzite ~nd the r.'.assivf' hed ot' agt~l':::.f>rate t:.~ick outcrops 
alonl; t.he north side of the Manit;ot.aean Ri'ler. :'he only com
r:!ercial veins ','{hich have hcen :'ound s·:) fa!" occur in ':.~le diorite 
at the Diana Mine <l:1d thus .lrC si:;.il.1 r to those 0:' ot.her de
posits i:1 ~,h-= :lrea S'lCr! as r;pn':.ral Ma:1it()tm Mint-s :mc! GU!l:,.ar 
Gold Min~s. 



A consideration o~' :h"! assay resul':.s c:' U,) e;rab 
samplp.s t.aken during the prespnt :'ield work stw','rs -:.::at bold 
values are not associated witn ~~y particular veins or ore 
minerals which occur in the vei:1s. Assa:r values were general
ly low. No samples of tne quartz at the Lily Lake Claims 
were taken hecause the lenses contain abundant visible gold. 
The only sample which returned positive bold values were taken 
from the pits at Banksian Lake and tne pits on the south side 
of Gamer Lake. 

Diorite, of the tj~e in which the Diana veins occur, 
must be considered as the most favourable rock type not only 
due to the gold values present but also hecause of the size 
of the shoots and the continuity of the shears. The shear 
zones in the area south of Gem lake extend eastwards into 
Ontario and there is a possihility that they may intersect 
the large mass of diorite which strikes into the west end of 
Anderson lake. If they do intersect the diorite mass there 
would be an almost exact duplication of conditions at the 
Diana Mine where shears, Which are barren of gold values 
in the greenstone countrJ rock of the diorite mass, become 
gold-bearing in the diorite. 

Appendix 

A sample of bog limonite from the swamp south of 
the Manigotagan R:I. ver hetween Lily Lake and Slate Lake was 
analyzed by D. F. Brown of the Provincial Mines Branch Labora
tor,y. The results are as follcws: 

Total Fe 
5i02 
5 
P2 05 
Ti02 
Uno 
H2

0
'" 

H20 -
MgO 
CaD 

61.98 
19.58 
0.01.4 
0.17 
0.24 
0.094 

10.09 
3.63 
0.23 
0.56 




