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INTRODUCTION AND SUMMARY 

Th e Geo logica l Services Branc h undertook a wide range of 
projects thi s year including geolog ical mapping , mi neral deposit 
in vestigat ions, strat igraphic core hole drill ing, and industri al minera l 
appra isals. 1:100000 sca le geolog ical mapping programmes in the 
Lower Churchi ll River area and Molson-Kall iecahoo lie Lak es area, in 
th is th ei r second and final year, were again faci li tated through cost
shared funding made ava ilab le under the Federal / Provincial 
Northlands Minera l Initiat ives Subagreemen t. These programmes, 
the mineral deposit invest igat ions, and geophysica l su rveys (such as 
the airborne gradiometer survey of t he Weldon Bay-Goose Lake area 
undertaken thi s year by the Geo log ical Survey of Canada) are 
heavi ly if not tota ll y dependent on th e avai labil ity of cost-shared 
fund ing and incu r expend itu res that are substan ti all y beyond the 
trad iti onal level of Provincial funding . 

Past undertak ings at this acce lerated leve l o f ac t ivity, made 
possible throu gh previous (197 4-1979) Federa l/ Provincial Agree
men ts, have resulted in the wide range of publications that are be ing 
released th is year. Simi larly thi s Ag reement fac ili tated the 
atta in men t of the Province-wide map coverage necessary to comp ile 
the new 1:1 000000 scale Geolog ica l and Mi neral Maps of Manitoba. 

The second year of surveys in the sparse ly exposed Lower 
Ch urc hill River-Assean Lake area saw the virtual com plet ion of 
coverage for th e enti re project area although minor gaps st i ll remain 
in th e Lim esto ne River co rridor. Five major east-trendi ng lithologic 
be lts were de lineated. Two plutonic belts were ident if ied which 
separate the eastward continuations of three belts of suprac ru sta l 
rocks; th e Kisseynew Sed imentary Gneiss Belt, th e Rusty Lake 
Greenstone Belt and the Reindeer Lake-South ern Indian Lake 
sedimentary gneisses . Low water leve ls on Gauer Lake greatly 
ass isted (and protracted) the mapping of previous ly non-ex istent 
shore l ine exposures as a resu lt of whic h much new informati on was 
obtained o n the relatively well preserved low grade metavo lcanic and 
metased imen tary suprac ru sta l rocks on, and to th e north of, the lake. 
The broad ex perience of the personnel engaged in the project when 
brought to bear on Assean Lake resulted in a reinterpretati on of 
rocks in this area and the ident if icat ion of w idespread "Church ill 
l ike" greywacke, vo lcan ic, and arkosic units on th e northwest shore. 
The nature of the Churchi ll -Superior Boundary between Pearson 
and Spl it Lakes remai ns as an unreso lved prob lem requir ing st ill 
further investigation, but th e presence of both Arc hean and 
Aphebian roc ks in this zone of poss ib le imbrication now appears 
much more ce rtain , and a review and a re-interpretation of the entire 
boundary zone w il l be completed w ith in the next 3 - 5 years. 

Detailed strat igraphically or iented mapping programmes 
con t inued in the Barringto n Lak e and White Lake-Mikanagan Lake 
areas. A 2900 m section of felsic to mafic g reywacke, si ltstone and 
derived gneiss extens ive ly intruded by granitoid rocks occu rs at 
Mag rath and " Pisto l" Lakes. Basal t ic interlayers occur in the 
northern part of th is sect ion and approx imate ly 400 m of 
predom inantl y basalt ic vo lcanic rocks occur to the north. The 
volcan ic sect ions of Mac Bride Lake, north of MacBrid e Lak e and th e 
sect ion at "Pisto l" Lake are each litho-stratigraphica l ly dist inct, 
alth ough th e southern MacBride sect ion resemb les that encoun
tered further west on southern Barrington Lake . 

In the Flin Flon region the outcrop by outcrop inspecti on of the 
greenstones has high lighted the w idespread occurrence of fau lting 
para ll el to much of the reg ional layering and fo liat ion. Between the 
faults each block is character ized by a un iq ue st ratigraphic 
sequence whic h cannot be co rrelated w ith that in adjacent blocks 
and according ly future mapping in the Fl in Flon belt will have as its 
major object ive the correlation of strat ig raphy between major fau lt 
blocks and the deve lopment of a compos ite and coherent reg iona l 
vo lcanic strat igraphy. On the northern f lank of the Ki sseynew be lt 
1 :50 000 sca le mapp ing was completed in th e McM ill an Lake area 
and a 1 :250 000 comp ilation map of this en tire NTS area (64C) is 
schedu led for th e immediate future. 
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M ineral deposit stu dies in the southern part of the Kisseynew 
Sedimentary Gneiss Belt resulted in the recog nit ion of three types of 
st ratabou nd mineral occurrences, namely: 
(1) Cu-Zn of th e Sherridon-type in assoc iation with quartzo

feldspathi c metasediments; 
(2) Zn-Pb ± Cu occurrences of the Kisseynew Lake-type in 

assoc iation with a graphite and garnet-bearing biotit ic quartz 
gne iss; and 

(3) a sulphi de stratum ± g raph ite in association with layered 
amph ibo lite. 
At Ruttan heavy moss and lichen cover hampered the ea rlier 

work in the greenstone belt but the investigation has gained new 
impetus thanks to extensive stripping of the outc rops, the opening 
up of numerous new trai ls by Sherri tt-Go rdon Mines Ltd., and th e 
Branch 's acqu isit ion of an "al l terra in " ve hic le. Th e subd ivision of th e 
greenstone into four fau lt bounded blocks with contrast ing 
li tholog ies, facing d irecti ons, and structural attitudes is now readily 
apparent and the high degree of prese rvat ion of many of th e pr imary 
structures has provided a basis for detai led studies not only on the 
setti ng of the mi neral iza ti on but also on the nature and var iation of 
the vo lcanogenic li th ologies. 

Reg iona l mapping of the sou thern Pikw itonei Granulite 
Domain , the Thompson be lt and th e western arm of the Cross Lake 
Greenstone Be lt continu ed this yea r into the Clarke Lake
Wabowden and Minago River area . 

In the Th ompson Nickel Belt the ongoi ng detailed 1 :25 000 sca le 
mapping program th is year focused on Ha lfway Lake as a result of 
wh ich mig matites and Moak Lake g neisses on Halfway Lake were 
corre lated w ith simi la r units previously obse rved on Moak, 
Ospwagan and Paint Lakes. Retrog ress ively metam orphosed 
gneisses were ident if ied as remnant blocks of the less al tered rocks 
in the Sipiwesk and Wintering Lakes area . Dykes and sill- like bodies 
of plagioc lase amphibol ite on Hal fway Lake are ientati ve ly 
interpreted as reo rien ted representatives of th e Molson Dyke Swarm 
th at have been tectonica lly and metamorphically mod ifi ed by the 
Thompsonian event whic h, in these areas, is c harac terized as a low
temperatu re penetrative deform ation accompanied by various 
degrees of potassium metasomati sm. 

The contact zone of th e Island Lake Group sed iments with th e 
underlying Hayes River Group volcanic rocks was invest igated along 
strike in the Island Lake , Bigstone, Ponask and Stevenson Lakes 
district for at least 160 km. The lowermost part of the Island Lake 
Group, i. e., w ith in the first 300 m above the contact, contains not only 
ultramafic vo lcanic rocks but a lso a gold deposit and these rocks are 
now cons idered to be an impo rtant stratigrap hic unit in whi c h to 
exp lo re for n ickel, copper and go ld deposits. 

Mapping in the Molson Lake-Kal li ecahoo lie Lake area 
conf irmed the presence of an extensive igneous com plex 
comprising, in large part , granodiorite wh ich has intruded tona lite, 
tona li te gneiss and leucotonalite. Th e formation of th is complex was 
postdated by the emplacement of a mafic dyke swarm and 
deformation which led to easterly and northwester ly shear be lts and 
fo ld ing in the igneous complex and flanking suprac rustal rocks. Late 
tecton ic granite and aplite stock s and dykes display the highest 
rad iometric background values. 

The st rat igraph ic mapping and co re ho le programmes invo lved 
drilling of seven holes for a total of 1 095 m, large ly in the south 
Inter lake area . The cores provided data for the industri al mi nera ls 
inventory of do lom ite resources, corre lation data for Silu rian and 
Upper Ordovic ian strata, and lithofacies data for lower Ordovician 
strata. Re-mapping of exposures on Lake Wi nnipeg, north of the 
Narrows, provided data for co rrelati o n with the dri ll resul ts. A s ing le 
Devonian test north of the town of Winnipegosis provided li thofacies 
and structural data relati ve to reef distribut ion (and also provi ded th e 
fi rst (t race) occurrences of spha leri te mineral izat ion in Pa leozo ic 
strata) . 



The field invest igations were augmented by two working-fie ld 
trips the objective of wh ich was to demonstrate and review for the 
benefit of company geo logists, work ing in the Kisseynew gne iss belt, 
the li tholog ic variations, stratigraphy and occurrences of minera
lizati on in the area. Geo log ists from eight companies took part in the 
Ju ly session and, as a result of last minute cance llations , a reduced 
group contain ing on ly five company representatives took part in a 
slight ly mod ifi ed re-run of th e tour in August. 

An airborne gradiometer survey of the Weidon Bay-Goose Lake 
area was undertaken by the Geologica l Survey of Canada as part of 
the Geophysica l activ ities conducted under the cost-shared 
Canada/ Manitoba North lands Mineral Initiatives Subagreement. 
The survey was f lown over a three-week period from mid-July to the 
end of the f irst week in Augustand resulted inatotal of10000 linekm 
of gradiometer and tota l field recordings f lown at a 300 m line 
spaci ng and an altitude of 152 m. Th e regiona l nature of the survey 
w ill provide a high ly discriminat ing and standardi zed airborne 
magneti c data base with which the well exposed gneisses of the 
Kisseynew Lake region, and greenstones of the Flin Flon region can 
can be correlated and (in the latter case) extrapolated southwards 
beneath the Pa leozoic cover rocks. Results of the survey shou ld be 
forthcoming in early 1981 and will be made avai lable as 1:20000 
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gradiometer and tota l f ie ld maps together with 1 :125 000 colour 
composi tes of th e entire survey area. 

A total of 21 Pre liminary Maps were prepared as a result of this 
year's f ield work and w ill be made ava ilable at the Branch's Annua l 
Meet ing w ith Industry on November 20, 1980, together with this 
Report on Field Ac ti vities , revised index maps, and a new 1:100000 
sca le Minera l Map of Manitoba. The Minera l Map is th e second in this 
publ icati on series and displays th e d istribution of base and prec ious 
meta l, non-metallic, industrial minera l, petro leum, lign ite and potash 
deposits in the Province on a geo logica l backdrop that has been 
derived and simp lified from th e Geolog ical Map of Manitoba 79-2 . 
Because the mineral data illustrated on the map represents in large 
part a statement of the present sta tus of minera l exp lo itat ion and 
documentat ion in the Province, it is proposed to re-issue the map 
with revisions on a 3 - 5 yea rly bas is. 

w.o. McR itchie 
Director 
Geolog ical Serv ices Branch 

Winnipeg 
September 1980 



GS-1 GEOLOGY OF THE McMILLAN LAKE AREA 

(64C/13 and Parts of 64C/14 and 64F/3 and 4) 

by H.D.M. Cameron 

INTRODUCTION 

A thi rteen-week geo log ica l mappi ng prog ram was conducted at 
a sca le of 1:50 000 in the area ex tending f rom the Man itoba
Saskatchewan provinc ia l bou ndary to Vandekerckhove Lake, south 
of Provincia l Road 394. The objecti ves of the prog ram were to 
co mplete the geolog ic coverage west of Lyn n Lake and to determine 
the extent of the metased imentary gne isses reported by McRi tch ie 
(1976). 

Exposu res of bedrock are restricted main ly to a few large ridges 
and to the shorelines of the larger lakes. Elsewhere only scattered 
outcrops protrude throug h the g lacia l drift which blankets the area. 

GENERAL GEOLOGY 

Most of the map-area is underla in by a sha llow-dipp ing body of 
magnetiferous tona lite (F ig. GS-1-1 ). Narrow screens and rafts of 
metagreywacke occur along the shores of Whitesand Bay and 
southwestern Mack ie Lake and at the north and sou th ends of 
Vandekerchkove Lake. These scree ns are genera ll y interposed 
between si lls of white pegmat ite. South of Wh itesand Bay a large 
area of metagreywacke extends eastward from the provincia l 
boundary toward Tenklei Lake. Porphyritic quartz monzonite occurs 
south of the metagreywacke in the sou thwest corner of the area and 
a large body of coarse porphyroblast ic quartz diorite lies on th e east 
side of Vandekerckhove Lake and along H ighway 394. 

ROCK UNIT DESCRIPTIONS 

UN IT 1 METAGREYWACKE 
Interlayered f ine gra ined grey psammitic gne iss and migmat ite, 

(unit 1a) and med ium grained grey pelit ic gne iss (un it 1b) occur as 
screens 20 c m to 6 m th ick betwee n si ll s of white peg matite (unit 8a) 
and as smal l spo rad ic rafts and boudins in the tonal ite (uni t 4a). 
Small zoned calc-s il icate boudins are common in the psamm iti c 
gneiss and screens and boudins of amphibo lite occur within the 
metagreywacke near the contact with the tona li te (un it 4a). The 
pe li te conta ins numerous muscovite-s il l imanite faserkiesel up to 3 
cm long and b iot ite-s il li man ite intergrowths along the tonalit ic lit. It 
is usual ly fou nd as layers 5 cm to 2 m th ick in th e psamm it ic gne iss . 
Th e la rge body of greywacke south of Wh itesand Bay cons ists 
ma inly of the peli ti c gne iss w ith psammit ic inte rlayers. 

The metagreywackes of Wh itesand Bay and Vandekerckhove 
Lake are similar to the rocks east of Zed Lake but diffe r from the 
Burntwood Rive r Metamorph ic Suite because they are garnet-free in 
all but a few loca lit ies and contai n no visible cordier ite. 

UN IT 2: LAY ERED AMP HI BOL ITE 
With in the metagreywacke, near the contact with the tona l ite, is 

a unit of amphibo lite up to 15 m th ick. It is composed of 1 to 30 cm 
layers of fine gra ined mafic and calc-s il icate rocks. Sma ller isolated 
boud ins of amphibo li te also occur wi thi n the psammi t ic gneiss and 
w ith raft s of metag reywacke in the tonalite in the northwestern part 
of th e area. A larger ridge of amphi boli te gne iss up to 500 m wide lies 
9 km south of Zed Lake , 5 km south of the nearest accessible outcrop 
of un it 1. To the south and west of t hese locations are a few iso lated 
exposures of a fine grained horn blende d iori te and hornb lende
p lag ioclase gne iss (unit 2b). 
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UN IT 3 SILICATE IRON FORMAT ION 
On the northwest shore of the large island at the north end of 

Wh itesand Bay a series of 2 x 6 m pods of rusty sil icate iro n format ion 
occur within the metag reywacke. These are exposed ove r a distance 
of approximately 60 m and probably represe nt a boud inaged layer of 
meta- iron formation. The unit weathers from deep redd ish purple to 
rusty orange and has patches of a pronou nced bl ue-black bloom. 
The pods are zoned, having coarse gra ined mass ive amphibo liti c 
cores with d isseminated pyr ite and pyrrhotite surrounded by up to 1 
m of siliceous rock conta ining boudinaged quartz layers 1 mm to 3 
cm thick . Th is zone is f ine grained and conta ins quartz, green 
amphibole, sma ll garnets, graphite, and scattered sulphides. An 
outer garnet- r ich rim is 1 to 15 cm thick. One sma ller pod is 
composed entire ly of garnet and quartz. The metagreywacke host is 
a rust-stained semipe lite with abundant garnets up to 8 mm in size . 

UNIT 4: TONALITE 
A large body of med ium- to coarse-grained magnetite-bearing 

tonalite (unit 4a) dom inates the northern and central parts of the 
area. It varies from mass ive and homogeneous near McM illan Lake to 
gneissic in the northeast and northwest adjacent to the metasedi
mentary screens. Here it common ly contains numerous sch l ieren 
and small partly d igested rafts and boudins of metagreywacke and 
amphibolite. In the northern part of Whi tesand Bay the tonal ite 
contains xenoliths of an o lder mesocrat ic quartz diorite (unit 4b) 
which postdates the metasedimentary gne isses. The tona li te (un it 
4a) contains abundant magnetite porphyrob lasts from 1 to 8 mm in 
size and is cut by dykes of pink pegmatite which also contain 
magnetite. However, the unit has no we ll def ined aeromagnetic 
expression which could be used to determ ine its ful l extent. The 
tonalite is locall y hornb lendic and very rare ly contains garnet. In the 
northern Whitesand Bay area the tona lite has been migmatized and 
has well developed whi te lit. Typ ical foliations have very shallow 
d ips, rang ing f rom 7 to 30° . These tend to steepen up to 60 to 80° in 
the more gneissic areas . 

North of Va ndekerckhove Lake granitic and pegmati ti c vei ning 
in the magnet ite-bearing tonali te have produced an injection gneiss 
(unit 4c). The rock probab ly approaches granodiorite in compo
sit ion . 

The b iotite tonal ite (unit 4d) of central Vandekerckhove Lake is 
fine grained, homogeneous and equ igranu lar and conta ins no 
magnetite. This grey to bu ff weathering unit is local ly gneissiC and is 
cut be veins of wh ite pegmatite and apl ite. 

UN IT 5: PORPHYROB LAST IC QUARTZ MONZONITE 
Porphyrob last ic quartz mo nzoni te occurs in two locat ions in the 

map-area. It is fine - to med ium-gra ined and has megacrysts of 
potassium feldspar app roaching 2 cm in size. Thi s un it also conta ins 
magnetite and is common ly hornblendic. In the southeastern part of 
the area it conta ins xenol iths of a f ine grained homogeneous 
equigranu lar leucog ran ite (un it 7a) . The quartz monzoni te lies south 
of the metagreywacke and very rarely contains rafts of metased i
mentary rocks. A sma ller body of unit 5 is found in the tonal ite in the 
southwestern part of Vandeke rckhove Lake. Here it is more homo
geneous and is cut by veins of pink pegmat ite. 

UN IT 6: PORPHYROB LASTIC QUARTZ DIORITE 
A coarse gra ined mesocrat ic quartz diorite ou tcrops on ce nt ral 

and eastern Vandekerckhove Lake and along Hig hway 394 north o f 
Zed Lake. It contains p lag ioclase porphyrob lasts up to 15 mm in size 
and is cut by a well deve loped network of white apl it ic and pegmat itic 
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veins. Sma ll sporadic rafts of metagreywacke and tonal ite are 
present in unit 6 along the east shore of the lake. 

UNIT 7: GRANITE 
A sma ll elli ptica l body of f ine grained pink leucogran ite (un it 7a) 

sim i lar in appearance to some of the aplitic ve ining in the tona lite is 
found on southwestern Vand ekerckhove Lake . Two widely 
separated exposures of coarse gra ined pink magnetite-bearing 
granite (unit 7b) were noted southwest of Zed Lake. 

UNIT 8 PEGMATITE 
Large sill s of white pegmatite (unit 8a) are assoc iated with the 

metagreywacke at Whitesand Bay and Vandekerck hove Lak e. These 
vary in size from 1 m thick to 500 m wide ridges contain in g sma ll raft s 
of metagreywacke and separati ng the larger screens of sed imentary 
gne isses. Locally the pegmatite contains muscovite, sillimanite and 
garnet particularly when ad jacent to rafts of pelitic gneiss. 

Pink perthiti c pegmatite dykes and veins (unit 8b) are generally 
associated with the magnetiferous tonaiite (unit 4a) and contain 
clots of magnetite up to 4 cm in size. 

7 

MINERALIZATION 

Aside from the si li cate iron formation (unit 3) on Whitesand Bay , 
on ly on e oth er gossan was noted in th e area : on the west arm of 
Vandekerckhove Lak e is a zone of rusty weathering rock 
approx imately 4 m w ide and 60 m long . The unit is dark, fine grained 
and quartz-rich. It conta ins abundant massive and disse minated 
su lphides , inc lud ing pyrrhotite and some chalcopyrite The rock is 
deep ly weathered rusty ye ll ow to dark red dish purple with a blue
black bloom on the surface of the more massive zones. The on ly 
o ther exposures within 2 km of the outcrop are tonalite and 
pegmatite and there are no ind ications of the re lationsh ip of the 
gossan to th e sur rounding rocks. 
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GS-2 MELVIN LAKE PROJECT 

(648/13 & 64C/16) 

by H.P. Gilbert 

INTRODUCTION 

Mapping of the eastern end of th e Lynn Lake greenstone belt 
was comp leted this season. Mapping was conducted in the Farley 
Lake area and the southern part of the Barrington Lake area to 
provide continu ity between th e areas mapped to the west (Syme and 
Gilbert, 1977; Syme, 1977) and the Fraser Lake area to the east. Th e 
mapping at Barrington Lake was directed toward s strat igraph ic 
comparison with the Wasekwan section furth er west (report In 
preparation), and invest igation of th e stratig raphi c and structural 
re lationsh ips between the vo lcanic sections at Barrington Lake (Fig. 
GS-2-1, and Prelim. Map 1980L-1) . 

The vo lcan ic sect ion at southern Barr ington Lak e was mapped 
eastwards through MacBride Lake to the eastern extrem ity of the belt 
east of " Elbow Lake" (Pre li m. Maps 1980L-1 & 1980L-2 ) The volcanic 
belt to the south ("Barrington River igneous complex " - Ki lburn, 
1956) was mapped from its eastern extremity at Opachuanau Lake as 
far as Hughes River in th e west. Field work conducted in 1979 and 
1980 is the basis for mapping of these two be lts. Mapp ing of the 
plutonic rocks is based on current work and information from earlier 
publications (Stanton, 1948; Crombie, 1948; Kilburn, 1956; Milligan, 
1960; and Hinds, 1972). 

Th e principal features identified this season are as foll ows: 
(1) A syncline-anticline fo ld structure trends northwest to west in 

the predominantly tuffaceous section north of White Owl and 
Farley Lakes. The major body of iron formation west of Farley 
Lake has been repeated ly folded. 

(2) The vo lcan ic section at southern MacBride Lake is similar to th e 
section further west at southern Barrington Lake, except for the 
occurrence of greywacke/s iltstone interlayers in the area sou th 
of MacBride Lake. 

(3) The volcanic sections south of MacBride Lake, north of 
MacBride Lake, and th e sect ion at "Pisto l Lake" are each litho
stratigraphicall y distinct. 

(4) A major body of conglomerate si milar to the formation 
extendi ng along the north side of the Lynn Lake greenstone belt 
has been mapped in the "Elbow Lake" area east of Magrath 
Lake. 

(5) A 2900 m section of felsic to mafic greywacke, si ltstone , and 
derived gneiss extensive ly intruded by gran itoid rocks occurs at 
Magrath and " Pistol" Lakes. Basaltic interlayers occur in the 
northern part of thi s section, and approximately 400 m of 
predominantly basa lti c volcanic rocks occur to the north. 

(6) The metamorphic grade of Wasekwan Group rocks in the Fraser 
Lake area is higher than that in th e Barringto n Lake area; 
staurol ite and anthophy ll ite occur sporad ical ly, and garnet is 
extensive in the Fraser Lake area; vo lcanic and sedimentary 
rocks are extensive ly intruded and ass imi lated by granito id 
intrusions. 

BARRINGTON LAKE AREA (64C/16) 

STRATIGRAPHY 
The Wasekwan section in the Farley Lake area is comprised 

largely of mafic vo lcan ic flows and flow-breccias, mafic tuff and 
lap illi tuff , and minor pyroc lastic breccia. Breccia types were 
recogn ized on the basis of matrix texture, c lastic composition, and 
stratigraphic associat ion, as described previous ly (Gi lbert, 1979a, p. 
10-12) . A north to northeast-facing section of pillow basalt extends 
from White Owl Lake to the area northwest of Gordon Lake. Th is unit 
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is on-strike with sporad ic occurrences of pi ll ows extend ing west as 
fa r as Huet Lake 25 km to th e west (Syme and Gilbert, 1977) . Mafic 
tuffs comprise more than 50 percent of the section in the areas north 
of Farley and White Owl Lakes; these rocks face north at the eastern 
ex tremity of Barrington Lake. The tuffs are intimate ly inter layered 
with basa lt , which occu rs as sha llow intrusive bodies north of White 
Owl Lake. Epidotic alteration of maf ic f lows is loca ll y extensive, 
espec iall y in pil lowed units and in flow-brecc ias. Mafic vo lcan ics 
so uth of Farley Lake are local ly strong ly si li cified ; th ese rocks are 
interlayered with amphibolitic schist, probably derived from mafic 
tuff and breccia. 

A major body of iron formation extends through Gordon and 
Farley Lakes; the associated magnetic anomaly indi cates a total 
strike length of 6.25 km from the west shore of Whi te Owl Lake to th e 
area northwest of Gordon Lake (Barrington Lake area, Questor 
INPUT Survey Map, 1977) . The maximum width of the magnetic 
anomaly is 1.5 km , but only 450 m of iron formati on are exposed as 
outcrop. Intense fold ing has probably resu lted in a considerable 
increase of the or ig inal thickness of the iron form ation, as noted by 
Stanton (1948). The magnetiferous rocks comprise banded chert, 
argi llite, si ltstone and massive magnetite. Very f ine grained 
magnetiferous amphibolite is a minor component. Nodular structure 
consist ing of 1 - 5 mm ovoid bod ies w ith red hematiti c cores and 
white felsic rims occurs in the northern pa rt of the formation. 

Minor felsic volcan ic units occur in the Farl ey Lake area and 
w ithin the Wasekwan Group throughout the Barrington Lake area. 
An intrusive origin is locally indicated fo r the felsic rocks where 
contact relationships are definitive. These units are generally 
quartz- and plagioclase-phyric; aphyric rocks are not common. Rare 
fragmental structure in some units indicates a depositional origin. 

Two volcanic sect ions have been mapped on the peninsula west 
of Brooks Island in the central part of Barrington Lake. The more 
southern sect ion consists large ly of mafic f lows and amygdalo idal 
flow-brecc ias , with interlayers of rhyolite, conglomerate, greywacke 
and siltstone in the so uthern 200 m of the section. A prominent 
topographic lineament follows an inferred east-trend ing shear zone 
in the section; a 60 m thick formation of garnetiferous sch ist and 
gneiss occurs north of th e lineament. These rocks are commonly 
mineralized with pyrite and loca ll y magnetite , and the garnet iferous 
section contains a substantial body of Cu-bearing su lphides 
(reported to be 15 ft. thick, and 350 ft. along str ike - Northern Miner, 
April 13th, 1972) . A volcanic origin is indicated by re li ct brecc ia 
st ru cture , spo radic pseudomorphs and rare amygda les in the 
garnetiferous rocks, but some sc hists may have a metased imen tary 
origin . The northwest-t rending vo lcan ic sect ion on Brooks 
peninsula consists of basalt with minor porphyriti c felsic volcani c 
bodies , intruded and partly assimilated by hornb lende-quartz diorite 
and related diorite . Granodiorite and pink pegmatite postdate the 
quartz diorite . Very fine- to fine-grained felsitic rocks occur south of 
this mafic vo lcanic section, and similar rocks occur at the 
northeastern end of the more south ern volcanic secti on on the 
pen insula. 

A volcanic secti on extending through Camp Bay cons ists of 
well layered intermed iate to mafic tuff, brecc ia, and basalt with 
subordinate felsic volcanic units. The southern margin of the Camp 
Bay sect ion consists of basaltic enc laves within hornblende-quartz 
diorite and diorite. Strongl y attenuated coarse volcanic breccia in 
this sect ion at Star Lake comprises the northernmost unit of the 
Webb Lake-Star Lake section (G i Ibert , 1979a). Basalt and mafic fl ow
breccia are predom inant in the area south of Star Lake; fe lsic 



vo lcanic rocks are well deve loped over a 700 m thick sect ion 2 km 
south-south west of Sta r Lake. Felsic breccias were recognized in 
several units. A body of fine grained hornb lende-quartz diorite to 
felsite intrudes the section 2.5 km south of Star Lake. Enclaves of 
mafic volcan ic breccia are locally altered to garnetiferous sch ist 
withi n this body , and a 100 m thick garnetiferous formation at the 
northeast side of the intrusion contains sch ist and gneiss der ived 
from both mafic vo lcanic rocks and the quartz d iorite . Aphyr ic and 
plagioclase-phyric d iabase dykes intrude the quartz dior ite and 
felsite . 

Th e volcan ic belt trending west from July Lake (prelim. Map 
1980L-1) is considerab ly more metamorphosed than the sect ions at 
Barrington Lake. Minor int rusions of bioti te- and hornblende
bearing quartz diorite and d ior ite are loca ll y predom inant in th e be lt 
south of July Lake, and the mafic volcan ics are granit ized and 
recrystall ized to amphibo lite devo id of primary structures. At least 
100 m of si li ceous si ltstone and extrusive and intrusive felsic volcanic 
rocks occur at th e south marg in of the be lt 3 km east of Hughes River 
on P.R. 391. 

STRUCTURE 
Structura l information in the area north and west of White Owl 

Lake is cons istent with the structural interpretation of the area north 
of Nickel Lake (G ilbert , 1979a, p. 10) . The major anticline mapped 
north of Nickel Lake extends northwest to the west end of Barring ton 
Lake. Limited structural data indicate a syncl ina l axis approximatel y 
500 - 800 m south of the anticl ine and minor structures in the iron 
formation west of Gordon Lake ind icate repeated folding in that 
section. An ant ic li na l structure has been mapped in the mafic 
volcan ic rocks south of the iron formation (Syme and Gilbert , 1977) . 

The Webb Lake-Star Lake section is cont inuous w ith the White 
Owl-Larson Lakes sect ion and a syncl inal structure is ind icated 
between these sect ions by west-fac ing p ill ow basalt northwest of 
Webb Lake and northeast-facing tuffs north of Nickel Lake. 

The volcan ic sect ions in the northern part of the Barrington 
Lake area can not be related on a litho-stratigraphic bas is, but the 
trends of these sect ions indicate the Camp Bay sect ion may be 
continuous with volcan ic rocks on Brooks peninsula. One 
intepretation is based on the poss ible equ ivalence between the 
Camp Bay sect ion and the sect ion on the sou th ern side of Brooks 
peninsula. The massive basa lt - quartz diorite - diorite sections at 
the north side of Brooks peninsula and southeast of Camp Bay, 
occurring to the north and south of the Camp Bay sect ion 
respect ively, may be re lated across a possib le fold structure w ithin 
the latter secti on (Fig . GS-2-1 ). 

ECONOM IC GEOLOGY 
Severa l types of su lphide minera l izat ion occur w ithin the 

volcanic sections at Barrington Lake. Pyrite , pyrrhotite, and less 
common ly chalcopyrite occur in narrow zones (less than 1 m) w ithin 
th e mafic volcan ics , common ly associated w ith sil ification. Sim i lar 
mineral ization is loca ll y associated w ith m inor units of siltstone, 
argil lite, or felsic vo lcanics interlayered w ith the mafic volcanic 
rocks. Gabbro and hornb lendite are also host to these sulphides 
loca ll y . Molybdenite, pyrite, pyrrhotite and cha lcopyrite are 
concentrated in quartz ve ins and felsitic dykes approxi mate ly 700 m 
north of the north shore of Webb Lake (Caribou Claim, 1930). The 
su lphides are also present in the host rock (amygda lo ida l mafic flow
breccia) but are most abundant in the quartz and felsitic intrusive 
bodies. 

TABLE GS-2-1 

Intrusive 
Phases 

II 

III 

IVA 

IVB 

V 

VIA 
VIB 
VIC 

Geological history of intrusive rocks in the Fraser Lake area 

Composition 

Hornblende-quartz d iorite, diorite 
Biotite-quartz diorite , tona li te, minor related 

porphyritic phases 

Biotite-granod iorite to granite; minor tonalite 

Biotite granite 

Diabase, amph ibolite, hornblendite, re lated 
ch loritic schist 

Gabbronorite, d ior ite, pegmatit ic diorite; minor 
related tonalitic and granophyric phases; minor 
hornblendite 

Fe lsic to intermediate plagioclase ± quartz 
porphyry, fels ite 

Pink pegmatite and aplite 
White pegmatite 
White alask ite 
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lithology and Field Relationships 

Gneissoid, ± aggregates o f hornblende or plagioclase 
Gneissoid, ± plag ioclase ± quartz phenocrysts; ± micaceous 

aggregates ± rare garnet; may in part post-date hornblende
quartz d ior ite 

Massive to gne issoid; genera ll y porphyriti c w ith microcline ± 
quartz phenocrysts; intrusions are discordant to foliation of 
phase I rocks 

Massive, med ium- to coarse-grai ned 

Massive to foliated ; 
± hornblende phenocrysts or pseudomorphs 
± biot ite aggregates; dykes are discordant to regional foliation 
of cong lomerate at " Elbow Lake" 

Mass ive to foliated; generally containing biotite (5 - 10%) as 
dissem inat ion or as sporadic blades or aggregates; ± plag ioclase 
phenocrysts or aggregates. 
(Age re lat ionship between IVA and IVB unknown) 

Massive to gneissoid . May include o lder phases pre-dating 
phase II. 

Massive minor intrusions; mutua l age relationships unknown 



FRASER LAKE AREA (648/13) 

The vo lcanic rocks at southern Barrington Lake (White Owl 
Lake-Larson Lake section) extend eastwards through Spider Lake to 
the south shore of MacBride Lake (prelim. Maps 1980L-1 and 1980L-
2). This section, comprised mainly of maf ic flow and fragm ental 
rocks, is not comparab le to the volcanics exposed north of MacBride 
Lake which consist of mafic crysta l- and lapi lli -tuffs w ith inter layers 
of garnetiferous schi st and gne iss. The two secti ons are separated by 
mass ive granodiorit ic to gran itic rocks which underlie the central 
and eastern parts of MacBride Lake, and occur extensively in the 
areas to the east and south (F ig. GS-2-2). Minor granitoid int rus ions 
are insign if icant in the volcan ic sections at MacBride Lake, in 
contras t to the section extend ing from "P istol Lake" to " Elbow Lake", 
which contains a diverse assemblage of vo lcan ic and sedimentary 
rocks extensive ly intruded by several tonal iti c, gran it ic and diorit ic 
phases. The volcan ic sect ion north of MacBride Lake is not 
comparab le w ith the " Pistol Lake" section (im mediately to the east) 
where mafic f low and tuffs to the north are interlayered w ith 
feldspath ic greywacke to the south. Detai ls of the geo logy between 
these sections is obscured by drift. The east-trending volcanic be lt 
immed iately north of Barring ton River is also extensive ly intruded 
and gran itized by p lutonic rocks . Th is bel t is comprised almost 
exc lusively of mafic volcanic rocks w ith rare sedimentary inter layers. 
The intrusive history of the area is summarized in Table GS-2-1. 

MacBR IDE LA KE AREA 
The Wasekwan Group rocks at southern MacBride Lake consist 

largely of mafic flows, related flow-brecc ia and intermediate to mafic 
pyroc last ic breccia and tuffs (Prelim. Map 1980L-2). The sect ion 
includes subordinate interlayers of greywacke and siltstone (up to 25 
m thick) and felsic volcan ic rocks (up to 70 m thick). The felsic 
volcanics occur as si ll s and probab le flows: one frag mental deposit 
was identified. The basaltic rocks are loca ll y garnetiferous, and 
vo lcanic breccia and tuff are commonly strongly foliated and altered 
to gneiss and schist. 

Mafic tuff, lap illi tuff and pyroclastic brecc ia are we ll preserved 
north of MacBride Lake east of north MacBride River. The section 
contains subordinate interlayers of basalt, intermed iate to felsic tuff 
and volcanic breccia, and garnet iferous schist and gne iss. A minor 
interlayer of paragneiss west of MacBride River contains staurolite 
and garnet, indicating a sl ightly higher metamorph ic grade than in 
than in the southern Barrington Lake area . Graded bedding in the 
section east of th e river ind icates tops to the east-northeast; a 
possib le so uthwest-facing layer would indicate an ant icl inal 
structure in this secti on (Fig. GS-2-2). 

"PISTOL LAKE" AREA 
Maf ic vo lcanic rocks are dominant in the northern part of the 

"Pistol Lake" sect ion. These rocks are generally recrystallized to 
amph ibo lite devoid of primary structures, but tuffs and flows (with 
rare amygda les and possib le p ill ow st ructure) can loca lly be 
dist ingu ished. Intermediate to mafic tuffs and lapilli tuffs, and minor 
felsic vo lcan ic brecc ia, cobble-cong lomerate and greywacke occur 
together w ith basalt c lose to the northern end of " Pistol Lake". 
Feldspathic greywacke is inter layered w ith amphibo li te further 
south, and greywacke-derived gneiss is the predom inant host-rock 
at southern "Pisto l Lake". Severa l felsitic units occur within 
greywacke enclaves with in granod iorite-granite in the area south of 
"Pistol Lake". Si ltstone and argi llite (± garn et) are local ly 
interlayered (at a scale of 5 mm to 2 cm) and rare ca lc-s ilicate units 
occur in the sedimentary rocks. These are var ious ly altered to 
paragneiss with concordant feldspathic and quartz stringers. 
Tonal iti c and quartz dioritic in tru sions are extensive resulting in 
migmati te with alternat ing units of amphibo lite, greywacke-gneiss 
and intrusive rocks (at a sca le of 10 cm to 25 m). The host-rocks are 
variously assim ilated by the intrusives wh ich conta in abundant 
xenoliths and sch lieren . Diorite is loca ll y extensive, possib ly 
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representing a hybrid product of quartz d iorite with assim ilated 
mafic vo lcanic rocks. Hornblende-quartz d iorite is associated wit h 
amphibo litic host rocks, whereas biotite-quartz diorite occurs in 
conjunction with greywacke. Th e migmatite is intruded by later 
porphyritic granodiorite-gran ite (Phase II, Table GS-2-1) The latter 
intrusions are locally slight ly foliated but generally massive and 
discordant in con trast to the tonalitic units in the migmatite, which 
are gneissoid and generally para llel to the regional foliation trend. 

A gabbroic intrusion approximately 330 m thi ck intrudes the 
granod io rite-granite 1.5 km sou th-southwest of the south end of 
"Pistol Lake" (phase IVB, Tab le GS-2-1) . The int rusion is f lanked by 
mesocratic granodiorite to the north and south, and apparent ly 
intrudes the granodiorite-granite further north . A minor body of very 
coarse gra ined hornb lend ite with sporadic 1 cm blades of biotite 
occurs in the granodiorite 500 m north of th e gabbro. Massive pink 
pegmatite and aplite dykes intrude the granod ior ite-gran ite and the 
gabbro. Rare diabase dykes also occur in the granodiorite-granite. 

MAGRATH LAKE- "ELBOW LAKE" AREA 
Migmat ite derived from sed imentary and mafic vo lcanic rocks 

extends southeast from " Pistol Lake" to the west sho re of Magrath 
Lake where th e section cons ists predom inant ly of intermediate to 
fe ls ic paragne iss with subordinate units of pe li tic gneiss, basalt, and 
felsite (± plagioclase ± quartz phenocrysts) intruded by quartz 
diorite and porphyriti c granod iorite. Porphyroblasts of plag ioclase, 
muscovite and stauro lite occur in one sem i-pel iti c member. Severa l 
amph ibolit ic dykes and one hornblendi te unit intrude the 
paragne iss , and a minor gabbro body occurs in the north ern part of 
the section, where basalt is predominant. Gabbro is less extensive in 
this area than indicated by Kil bu rn (1956). Enclaves of Wasekwan 
Group rocks occur in the granito id terrane east of northern Magrath 
Lake. These rocks comprise the northern end of the sect ion and 
include basalt, in termed iate to mafic crystal- and lapilli-tuff and 
g reywacke intruded by porphyrit ic rhyolite uni ts up to 7 m thick. 

A mafi c volcanic bod y in the southern part of Magrath Lake 
consists predominantly of tuff and lapill i tuff intruded by porphyrit ic 
basalt (with hornb lende ± plagioclase phenocrysts). This body is at 
least 90 m wide and 450 m long ; basaltic flow-brecc ia 750 m to the 
west-northwest is probab ly part of the same volcanic body. 
Micaceous and hornblendic greywacke underlies the southern shore 
of Magrath Lake. These rocks are more mafic than the majority of the 
paragneisses in the sect ion to the north ; minor pe litic units and fine 
grained amphibo li te of possible volcanic origin occur w ith in the 
greywacke at southern Magrath Lake. 

A major body of cobble-/ boulder-cong lomerate up to 1 675 m 
w ide and at least 5.2 km long extends from the area just east of 
Magrath Lake to the area east of "E lbow Lake". The conglomerate is 
pervaded by minor intrusions of granod iorite and pegmatite which 
comprise 5 - 10 percent of the body. Clast types include felsic 
vo lcanic rocks and fine grai ned tonalite (generally predominant), 
med ium grained tonalite-granodiorite (± inc ip ient quartz eyes), 
quartz porphyry, fine gra ined intermediate sedimentary and volcan ic 
rocks, amph ibol ite and biotitite; sporadic c lasts of amygdalo ida l 
basalt, epidote, quartz, hornblendite, and strongly foliated 
hornblende-quartz diorite occu r local ly. Chert and magnetiferous 
chert clasts are loca ll y conspicuous just west of central " Elbow 
Lake" , and occur sporadica ll y in the body further west and 
southwest. Subangular clast shapes are locally preserved but 
generally the rock is strongly deformed , and gradat ional to banded 
gne iss at the marg ins of the body. Epidotic strin gers and irregu lar 
zones are widespread. The conglomerate is characterized by an 
intermediate to mafic hornblende greywacke matrix; biotite 
greywacke occurs at a few loca li ties, and the matri x is loca lly 
quartzi t ic just west of cent ral "Elbow Lake". Mi nor greywacke 
inter layers are com mon in the " Elbow Lake" area and a 400 m th ick 
greywacke sect ion occurs within the congl omerate body south of 
"Elbow Lake". The conglomerate is genera lly unsorted and devoid of 
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layer ing; graded bedd ing in rare pebbly lenses 1 km west of "Elbow 
Lake" faces north-no rth east. Th e cong lomerate body is fla nked to 
the north and south by basal t. mafic tuff . g reywacke and rela ted 
paragn eiss wit h ve ry f ine gra ined felsit ic and felsic po rp hyry 
interlayers. Folds in the conglomerate fo l iat io n are predo minant ly S
shaped throughout the body but sporadic Z-fo lds occur in both th e 
no rth ern and southern pa rts of th e conglomera te. The plun ge on 
these fo lds is vert ical o r steep to the west o r north west. Th e 
co ng lomerate body may th erefore plun ge west benea th younge r 
rocks at Magrath Lake. comprising th e southern l imb of a possible 
syncli nal stru cture to the north (F ig . GS-2-2). The l ithologic and 
metamorphic cha racter of the cong lomerate at " Elbow Lake" is ve ry 
sim ilar to that o f the major cong lomerate body extend ing along the 
northern marg in of th e Lyn n La ke greenstone be lt furth er wes t. The 
latter cong lomerate was mapped as far east as northern Barr ington 
Lake. 33 km north wes t of " Elbow Lake" (Gi lbert. 1979b) 

BARR IN GTON RIVER AREA 
Vo lca ni c roc ks just north of Barr ington River consist o f aphyri c 

and plagioc lase-phy ric basalt. largely recrystalli zed to amphibo li te. 
and var ious ly assim il ated by extensive intrusions of tonal ite. quartz 
diorite and d io rit e. Migmatite is ex tensive in thi s sectio n; agmat it ic 
and nebul it ic structure is typ ica l and banded tona li ti c/ d iorit ic gne iss 
occurs in strong ly deformed areas. Basalt ic units are general ly 10 c m 
to 20 m thi ck (up to 75 m) . Rare in terlaye rs of f ine g rai ned 
intermediate micaceous gneiss (50 cm to 2 m th ick) are probably of 
sed imentary orig in. A 400 m th ick section of basa lt occurs at th e 
northeastern en d of th e bel t . no rth of Opac huanau Lake . The 
northern part o f this secti on co nta ins abundant conco rdant 
intrusions of inte rmediate garnet iferous gne iss derived from quartz 
porphyry. M inor int rusions of massive pi nk g ranodio rite. gran ite and 
peg matite postdating the migmatizat ion are ubiqu itous throughout 
th e area north of Barrington River. 

Th e sou thern shore of Barr ingto n Rive r is underlain by 
psammit ic and sem i-pelit ic paragne isses int ruded by tonali ti c to 
granitic and peg matitic rocks. Anthophy llite and garn et occ ur in 
some sem i-pelit ic units , wh ic h local ly conta in slatey pe lit ic beds . A 
15 m thick amph ibol ite un it of probable intrusive origi n occurs in th e 
western part o f the sect io n. 
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GS-3 RUTTAN LAKE, KARSAKUWIGAMAK LAKE, EAGLE LAKE PROJECT 

(Parts of 64B/5, 6, 11, 12) 

by D.A. Baldwin 

INTRODUCTION 

A thirteen -week geolog ica l mapping program was conducted to 
complete the mapping in th e project area and ca rry out detailed work 
where ex ist ing data was insufficient to meet the object ives of the 
invest igati on (Baldwin, 1979) . 

Si nce the end of the 1979 fie ld season, access to the area has 
been greatly increased. As part o f their exp lora ti on program in the 
area Sherritt Gordon Mines Ltd ., have made several trails in the area 
that are suitable for trave l by "all-terra in vehicle" . An eight-wheel 
"Argo" , capable of tran spo rting four people, was utilized to 
inc rease mob ility of the field crew and to provide easy access to 
areas th at previously were very diff icu lt and expensive to reach. 

Th e resul ts of thi s f ield season's mapp ing are combined w ith 
1979 resu lts and displayed on Preliminary Maps 19S0R- 1 and 19S0R-
2. 

Th e more important f indings resulting from thi s season's 
mapping are: 
1) th e iden ti f ication o f two majo r faults that t re nd northeast; 
2) the posit ion o f the east-t rend ing fau lt (Baldwin, 1979) has been 

re-de f ined and ex tended to the east boundary of the project 
area; 

3) man y of the rocks p rev iously interpreted to be maf ic vo lcanic 
f lows (Steeves and Lamb, 1972; Gilbert , 1974; Baldwin , 1979) 
have been re in terpre ted to be intrusive rocks because of th e 
ho mogeneous nature of th e rocks and th e absence of flow 
structu res; 

4) the eastward continuation of the horizon in which the Ruttan 
Mine occurs; 

5) the documentation of th e strati graphy and facies variations in 
th e Nort hern Fault Block; 

6) the documen tation of the st rat igraph ic posi ti on of sulph ide 
fac ies iron format ion in th e Northern Fault Block; 

7) th e deg ree of preservat ion of pr imary sed imentary and volcanic 
st ructures in the area; 

S) th e further de lineat ion of the con tac t between p lutonic and 
vo lcanic derived rocks south o f Ruttan Lake; 

9) th e identifi cati on of ox ide fac ies iron fo rmation and alteration in 
vo lcanic and vo lcanic derived rocks east of Darro l Lake. 
Delineati on of th e stratigraphy , flow con tacts and f low 

morphology in th e Karsakuwigamak Fau lt Block rema ins incom
pl ete. The comp let ion o f mapp ing and data co ll ec ti on in thi s part of 
th e area w ill be g iven to p priority during th e 19S 1 field season. 

Thi s report out lines th e majo r structura l elements in the project 
area and brief ly descri bes the volcan ic and vo lcanic-derived 
litholog ies encountered in th e four fault blocks. 

STRUCTURAL GEOLOGY 

Th e main st ru ctural elements in th e area are th ree major fau lts 
identified as Faul t 1, Fa ult 2 and Fault 3 in Figu re GS-3-1. Th ey divide 
the map area into four fa ult bl oc ks; the Nor thern Block ; the Ruttan 
Block ; th e Karsakuwigamak Lake Block and the Eastern Block (Fig . 
GS-3- 1). The fau lts have not been observed in ou tcrop. Th eir 
position is inferred from discontinui t ies in the stratigraphy, 
lithological contrasts, confl ict ing facing direct ions and dips o f 
bedd ing , and from a discontinuity of t re nds on the aeromagnet ic 
maps. Fault 1 and Fault 2 are truncated by Fault 3. Disp lacement o f 
Fau lt 1 after the emplacement of the plutons sou th of Esker Lake was 
left lateral and a minimu m of 1 km (Prelim . Map 19S0R-1 ). The sense 
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of movement and d isplacements on Fau lts 2 and 3 is unknown. 
Rel iabl e younging direct ions and bedding in all but the Eastern 

Block ind ica tes monocl inal st ructu res that are steeply dipp ing . In th e 
North ern Block strata dip steep ly to th e south and young to the 
north ; th e Ruttan Block strata d ip and you ng to the south and 
south east. The strata in the Karsakuwigamak Lake Block d ip and 
you ng to the north . The facing directi o n of t he Eastern Block is 
unknown. 

Stratigraphic relationships between the fault blocks is unknown . 
Geo log ica l relationships between the rocks in th e sou thwest 

corne r of th e map area and th e rocks in the Ruttan B lock and the 
Karsakuwigamak Lake Block have not been determined because of 
the absence of re li able young ing directions and the abundance of 
plu tonic rocks. 

GEOLOGY OF THE FAULT BLOCKS 

NORTHERN BLOCK 
Th e rocks in th is fau lt b lock are vo lcanic deri ved cong lome

rates, sandstones anc siltstones, po lym ictic vo lca nic and plutoni c 
derived conglomerates and greywackes. Two un its of mafi c vo lca ni c 
fl ow rocks occu r at different stratigraphic levels in th e sed imentary 
succession. T he sedimentary rocks and mafic f low roc ks are 
intruded by maf ic and intermediate si lls and dykes. Effects of 
deformation and metamorphism are not obse rved in the outcrops 
except very locally where a strong shear foliat ion is developed in 
zones para ll el to bedding and where c lasts in conglomerate are 
fl attened in th e plane of bedd ing and fo l ia t ion. 

The rocks can be divided into th ree distinct map units th at form 
a con t in uous north- facing st rat igraphic successio n. The base of t he 
success ion is truncated by Fau lt 3. 

The lowermost map unit in thi s succession comprises volca nic 
derived cong lomerates, sandstones and siltstones that are 
organized into Bouma divisions. Beds va ry in thi c kness fro m 1.5 to 12 
m. Th e compos it ion of th e rocks, c las t size in the cong lomerates, and 
bed thickness, c hange both vert ica lly and laterally in th e unit. From 
south to north and west to east the rocks in tertongue and cha nge in 
compos iti on from maf ic through a rk osic metasediment to grey
wacke (Prel im. Maps 19S0R-1 and 19S0R-2) . Clast size and bed 
thickness in the conglomera tes decrease from south to north and 
west to east. Bed th ickness and areal d istribution of siltstones 
increases from south to north and wes t to east. Cong lomerate beds 
are cha racteristically reverse ly graded at the ir base fo ll owed by 
normal grading toward the top of th e bed and in many cases pass 
upward into sandstone Th ey are both matrix o r c last-supported, 
and/ or grade from c last supported to matrix supported both 
verti ca ll y and laterally in individual beds. C lasts are angu lar to 
rounded and vary fro m 30 cm to less than 1 cm in diameter. The clasts 
in the cong lomerates are undeformed. Sandstone beds have normal 
g raded bedding and loca ll y para ll el lam inations and cross-bedd ing 
have been observed. Th e siltstones are thinly bed ded and many have 
a 1 to 3 mm gri t layer at th eir base . Pr imary sedimentary structures 
are numerous, parti cu lar ly in th e mafi c sil tstones and are 
extraordinaril y we ll preserved. Graded bedd ing, ri p-ups, sma ll -sca le 
scours and abu ndant soft sed imen t load st ructures are present. 
Flame structures are numerous and their t ips are all tilted or slightl y 
bent toward th e east. Concentr ica ll y zoned , spherical, 2 to 3 mm 
diamete r st ruc tures in the rock 'are probab ly primary concret ions, 
Locally they transect the bed d ing planes . 



The stratigraphically lower maf ic flow unit is character ized by 
plagioclase-phyric and aphanitic basalt. The flows are organized 
and grade from massive through pillow lava to pillow breccia and 
hyaloclastite. The unit is thickest in the west where pillow lava 
represents 60 percent of the flows. To the east the fl ows are thinner 
and pillow breccia and hyaloclast ite are dominant. Flow thickness 
varies from 1 m to about 25 m. The other flow unit is dominantly 
aphyric with subordinate plagioclase-phyric members. In this unit 
pillow lava is absent and the flows grade from massive lava to pillow 
breccia and hyaloclastite . In the west pillow breccia and 
hyaloclastite are subordinate to massive lava whereas in the east 
massive lava is subordinate to pillow breccia and hyaloclastite. 

Pillows and pillow breccia are little deformed if deformed at all, 
and locally concentric cool ing cracks are preserved. Vesicles are 
rounded to slightly elliptical and concentrated in the upper parts of 
pillows. Pillow breccia has angular, rounded and amoeboid shapes. 

Dykes and sills are mafic to intermediate. They have sharp 
contacts with the sedimentary rocks and the contacts are commonly 
anastomosing. A zone of quartz-filled amygdales is characteris
tically developed next to the inner edge of chilled margins. Soft 
sediment folding and bedding dislocations in the sedimen ts against 
and close to the intrusive contacts further supports the concept that 
the dykes and sills were emplaced when the sediments were still soft, 
with minimal confining pressure. 

These exceptionally well preserved, virtually undeformed and 
unmetamorphosed rocks in the lowermost map unit in the Northern 
Block have a minimum stratigraphic thickness of 3.5 km. 

The next stratigraphically higher map unit in the Northern Block 
is a volcanic and plutonic derived polymictic congiomerate that is 
interbedded with subordinate arkosic-greywacke sandstone. Pluto
nic clasts are generally much larger than the volcanic clasts. They 
are rounded, 30 to 7 cm in diameter and are a foliated hornblende 
tonalite similar to the Opachuanau gneiss (Hinds, 1972) that 
outcrops on the northwest shore of the Churchill River west of Rusty 
Lake (Zwanzig, pers. comm. 1980). Volcanic clasts are, in order of 
abundance, intermediate, felsic and mafic in composition. They are 
generally elliptical and 15 to 0.5 cm in diameter. Quartz clasts are 
rounded and less than 4 cm in diameter. Clasts of chert and cherty 
iron formation are common, and rare clasts of sedimentary rock are 
present. Conglomerate beds are graded and generally matrix
supported, but clast-supported beds have been observed. The beds 
are thicker (up to 15 m) and coarser at the base of the unit and in the 
west of the area. Towards the top of the unit to the east the beds get 
progressively thinner (maximum of 4 m) and the clasts smaller. The 
matrix of the conglomerate is arkosic-greywacke. Beds of arkosic
greywacke sandstone are massive. Some are normally graded and 
contain clasts of volcanic rocks, less than 1.5 cm in diameter at the 
base of the bed. In the west these beds have a maximum thickness of 
3 m and in the east a maximum thickness of 7 m. This interbedded 
unit of conglomerate and arkos ic-greywacke sandstone is 800 m 
thick in the west and in the east has a minimum thi ckness of 1.6 km. 

Overlying the interbedded polymictic conglomerate arkosic
greywacke sandstone unit is a unit of greywacke that contains two 
members of siliceous sulphide facies iron formation. Exposures of 
the unit are few in the west and only one exposure has been found in 
the east. The rocks in this unit have been much more deformed than 
those in either of the two lower stratigraphic units in the fault block. 
Although bedding is generally preserved, reliable younging 
directions have not been documented. The rock is grey to brownish
grey on weathered surface and dark grey on fresh surface. 
Alignment of biotite defines a foliation parallel to bedding. The 
siliceous sulph ide facies iron formations have a rusty weathering 
surface. They are composed of 15 to 20 per cent disseminated pyrite 
and pyrrhotite in a massive rock that is very siliceous, fine grained 
and contains minor biotite and plagioclase feldspar. Banded chert 
has been observed in two outcrops. 

Continuity of the unit in the project area is interpreted from 
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geophysical data (Questor INPUT Survey 1968; H.B.E.D., E.M. 
Survey 1961) and diamond drill hole data (H.B.ED. 1961) con tained 
in the Manitoba Mineral Resources Division cancelled assessment 
files. 

A polymictic volcanic and pluton ic derived conglomerate 
interbedded w ith arkosic sandstone that outcrops south and west of 
Eagle Lake (Prelim. Map 1980R-2) is the uppermost stratigraphic 
unit in the Northern Fault Block that is exposed in the project area. 
The rocks are deformed and have been folded around the east end of 
a granitic pluton that occupies the area north of Eagle Lake. North 
and west of the pluton there are no outcrops thus the outcrop pattern 
and d istribut ion of the unit in these areas is unknown. 

Volcanic clasts in this conglomerate are intermed iate, fe lsic and 
mafic in compos ition; intermediate compositions are most 
abundant. The majority of plutonic clasts are tona lite; a few quartz 
monzonite clasts have been observed. Quartz clasts are also present. 
All of the clasts have been f lattened in the plane of the foliation which 
is parallel to bedding. Plutonic, felsic volcanic and quartz clasts, on 
outcrop surface, have a length to width ratio of about 5:1, the length 
to width ratio of other clasts is about 8:1. Felsic volcanic and 
intermediate volcan ic clasts are up to 15 cm in length, whereas 
plutonic clasts range up to 9 cm; mafic volcanic clasts up to 7 cm and 
quartz clasts up to 2 cm. The matrix of the conglomerate beds is 
hornblende-bearing arkose. The hornblende forms prismatiC 
crystals up to 3 mm long. Conglomerate beds are from 2 to 20 m 
thick. The arkosic sandstone is identical to the matrix of the 
conglomerate. The beds are massive and from 0.5 to 8 m thick. 
Primary sedimentary features have not been observed thus facing 
direction is unknown. 

In summary, with the exception of two relatively thin mafic flow 
units and small gabbroic and intermediate intrusive bodies, the 
Northern Fault Block is made up of epiclastic rocks. The rocks in the 
lowermost unit in the fault block were probably transported by 
turbidity currents . The distribution of the rocks, particularly the 
conglomerates, and current indicators (flame structures and rip
ups) indicate that transport was from west to east. This is also 
evidenced by the distribution of flow features in the two mafic f low 
units. 

EASTERN BLOCK 
In this block the area that contains outcrop is approximately 8 

km 2 . Outcrop in the area is sparse and is lichen and moss covered. 
Except by hel icopter, the area is inaccess ible. As a result, the rocks in 
this area have not been studied in as much detail as the rocks in other 
parts of the project area. Top indicators have not been observed thus 
the facing d irection in the block is unknown. 

The rocks in this fault block are massive mafic plagioclase-and 
hornblende-phyric rocks , felsic volcanic f low rocks and vo lcanic 
derived sedimentary rocks. 

The massive mafic plagioclase- and hornblende-phyric rocks 
are fine- to medium-grained. The phenocrysts of plagioclase are 
euhedral to subhedral, 1 to 2 mm in diameter and the hornblende 
phenocrysts are euhedra l to subhedral and 2 to 3 mm. Locally, the 
rocks are amygdaloidal. The amygdales are quartz-filled, round to 
elliptical and from 3 mm to 2.5 cm in diameter. Local poorly 
developed pillow-like structures are observed and in one outcrop a 
massive mafic rock, overlain by a 2 m zone of fine grained mafic rock 
(that appears to be f low laminated) is in turn overlain by a 3 m zone 
that appears rubbly or brecciated. Flow contacts were not observed. 
The outcrops are such poor quality that positive identification of flow 
features could not be made nor could a pattern be distinguished in 
the distribution of amygdales. Consequently , an extrusive or 
intrusive orig in for these mafic plagioc lase and hornblende-phyric 
rocks has not been determined. 

The felsic volcanic rocks are white, massi ve, flow banded and 
fragmental rhyolite or dacite. The massive rocks are very fine 
grained, conta in 1 mm euhedral plagioclase phenocrysts and have 
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conchoidal fracture. Flow banding is distinguished by co lour 
variation from white to pale pink to dark grey, and aphan iti c texture. 
Individual bands are less than 1 mm to 1.5 cm thick and flow folding is 
present loca ll y . In the fragmental roc ks, fragments and matrix are the 
same composi ti on but the matrix does not have pla gioc lase 
phenocrysts. Fragments are generall y angular but up to 5 per ce nt 
are rounded . The average size of the fragments is 7 to 10 cm, 
minimum size is 3 mm and the maximum is 60 cm. They are flattened 
and have a 4:1 length to width ratio on outcrop surface. The 
fragmental rocks may be autoc lastic and occur as 4 to 5 m thi ck beds 
interbedded with massive and flow banded rock. The felsic volcan ic 
units are 150 to 160 m thi ck and probably represent single flows. The 
observed distribution of the rocks across the strike of a unit from 
south to north is as follows: (1) 75 to 100 m of the massive rock; (2) 25 
to 40 m cons isting of 4 to 5 m thick beds of fragmental rock 
interbedded with 10 to 15 m thick beds of massive rock; (3) 20 to 30 m 
consisting of 4 to 5 m thick beds of fragmental rock interbedded with 
1.0 to 1.5 m thick beds of flow banded rocks. This organization in the 
felsic volcanic units is not observed on a single outcrop and has been 
compiled from observat ions made on several ou tcrops. If correct and 
th e units represent a sing le flow then the stratigraphic younging 
direction in the Eastern Fault Block is to the north 

The volcan ic derived sedimentary rocks are conglomerates and 
interbedded conglomerates and si ltstones. There are three units of 
volcanic derived sed imentary rocks in the Eastern Fault Block 
(Prelim. Map 1980R-2). The most southern unit consists of 
intermediate siltstones that are interbedded with conglomerate. The 
si ltstones are fine grained, green to brown, thinly layered (1 to 4cm). 
They form members in the unit that are generally about 2 m thick. 
The conglomerates are composed of intermediate to felsic clasts 
supported in a fine grained intermed iate matrix . The clasts which are 
all elongated in th e plane of layering, are less than 1 cm and are 
unsorted. They form beds that are 1 to 2 m thick. Younging criter ia 
have not been observed . The unit is approximately 200 m thick. 

The sedimentary unit that occurs in about the centre of the fau lt 
block is a volcanic derived conglomerate. It is composed of mafic, 
intermediate and felsic clasts , in order of abundance, set in a light 
green, fine grained mafic matrix. The clasts are matrix supported, 
unsorted, rounded to angular and from less than 1 cm up to 60 cm. 
The larger fragments are mafic in composition and one such 
fragment contains a fragm ent of plagioclase-phyric mafic rock. The 
unit is approximately 25 m thick . 

The volcanic derived sedimentary unit that occu rs in the 
northern part of the fault block is poorly exposed and is best 
described as a lapilli-stone. Fragments are angular to subrounded, 3 
to 7 mm, intermediate and mafic in composition, set in a very fine 
grained intermediate matrix. Fragments make up 65 to 70 per cent of 
th e rock. The unit is uniform throug hout and is approximate ly 50 to 
60 m thick . 

KARSAKUWIGAMAK LAKE BLOCK 
The rocks in the Karsakuwigamak Lake Block are felsic volcanic 

flows and their derived volcaniclastic rocks , dioritic to gabbroic 
intrusive rocks and subordinate epiclast ic volcanic derived 
conglomerates and siltstones and mafic volcanic flows. 

Felsic vo lcanic flows are white, pale pink or very light grey. They 
are massive and flow banded and autoclastic breccia is common. 
Textures are aphanitic, aphanitic with quartz phenocrysts, aphanitic 
with feldspar phenocrysts or aphan itic with quartz and fe ldspar 
phenocrysts. In the north of the fault block, felsi c f low rocks are 
vesicu la r. Texture appears to be un iform throughout anyone f low. 
The f lows are in the order of 60 to 100 m thick and at least 3 to 4 km in 
length. Many of these flows are overla in by felsic tuffs and flanked by 
derived volcaniclastic rocks. The relat ionship between the flows and 
the volcaniclastic rocks has yet to be determined. 

Continuity of stratigraphy in the fault block is interrupted by 
dioriti c and gabbroic intrusive rocks. The dioritic rocks are general ly 
equ igranular and homogeneous consist ing of euhedra l to subhedra l 
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2 mm plag ioclase and hornblende with minor quartz and biotite . 
These rocks appear to form sill s. The gabbroic rocks occur as sills 
and as discordant bodies several km 2 in area. They are coarse 
grained to fine grai ned, generally black to very dark green and are 
hypidiomorphic-granular. Hornblende is the mafic minera l and 
occurs as euhedral to subhedral stubby crystals. At a few localities, 
the hornblende appears to be a pseudomorph of pyroxene. 

The vo lcan ic derived conglomerates in the fault block are 
composed of intermediate and fel sic c lasts supported in a fine 
gra ined matrix that is intermediate in composi tion . Clasts are 
rounded to elli pt ica l, 0.5 to 8 cm in diameter and are matrix 
supported. Bedding is defined by clast sorting and variations in the 
proportion of matrix to clasts. The beds are 1 to 7 m thick. 
Conglomerate units are several tens of metres thick. Siltstones are 
generally associated with and overlie the conglomerates. They form 
units that are less th an 10m thick. Beds vary in thickness from 2 to 20 
cm. Many beds have a gritty base that is composed of 1 mm 
p lagioc lase and/ or plagioclase and hornblende that grades into 
siltstone. The siltstones are intermediate in composition. 

One un it of maf ic volcanic flow rock has been identified in this 
fault block . It is located to the west and east of and passes through 
the lake immediately northeast of Karsakuwigamak Lake (Prelim . 
Map 1980R-2) . In the east the flows are thin (15 to 3 m). Massive 
equigranu lar basalt represents 75 to 80 per cent of an individual flow. 
The remainder of the flow is a breccia in which the breccia fragments 
have the same equ igran ular texture observed in the massive parts of 
the f low. The breccia fragments are rounded to elliptical, 4 to 12 cm 
in diameter and set in a fin e grained tuffaceous matrix. The breccia is 
overlain by 5 to 20 cm of laminated tuffaceous material, that 
resembles the brecc ia matrix. In the west the flows comprise massive 
lava, p ill ow lava, pillow breccia and tuff. One 7 m thick flow 
comprises 2 m of massive plagioclase-phyric lava, 3 m of vesicular 
plagioclase-phyric pi ll ow lava, 2 m of plagioclase-phyric vesicular 
pillow breccia and 5 cm of mafic tuff. The unit has a maximum 
thickness of approximately 70 m. 

RUTTAN BLOCK 
Rocks in the Ruttan Block in the Ruttan Mine area and east to 

Fault 1 are vo lcanic derived epiclastic greywacke, siltstone, 
conglomerate and mafic volcanic flows and derived breccia. 
Bedding characterist ics and primary structures in the epiclastic 
rocks are the same as have been described for epiclastic rocks in the 
Northern Block. Current indicators indicate transport from east to 
west. The mafic flow rocks are aphyric and plagioclase-phyric. The 
unit of mafic volcanic flow rocks that occurs stratigraphically below 
the Ruttan Mine is aphyric and is everywhere intruded by gabbroic to 
dioritic intrusive rocks and comp lete flows have not been observed. 
Nevertheless, outcrops of pillow lava, pillow breccia and massive 
aphyric rock are numerous. From east to west the amount of breccia 
relative to pil low and massive lava increases. The unit of mafic 
volcan ic flow rocks that is stratigraphically higher in the section than 
the Ruttan Mine is plagioclase-phyric and in the east complete flows 
are well exposed. The f lows vary in thickness from 5 to 10 m; have a 
0.5 to 3 cm chi lled zone at their base ; a massive zone that is over lain 
by flow brecc ia, or pillow breccia followed by a zone of hyaloclastite. 
From east to west there appears to be an increase in the amount of 
breccia in th e flows. 

Th e unit in the immediate footwall of the Ruttan Mine is a grey, 
massive , non-bedded volcaniclastic rock that contains fine grained 
felsi c volcan ic frag ments that are up to 7 cm set in a homogeneous 1 
to 2 mm quartz, plag ioclase and biotite matrix that is greywacke in 
composition. 

In the rema inder of the Ruttan Block outcrops of volcanic rocks 
are sparse, lichen covered o r have a thick moss and so il cover. 
Furthermore , intrusive rocks are abundant and stratig raphic 
re lationships are interrupted or obscured. Therefore , the mapping in 
this pa rt of the fau lt block is very interpretive. 



West and north of Esker Lake complete f lows and fl ow contacts, 
in rocks mapped as mafic vo lcanic have not been observed. In many 
of th e outcrops a mafic brecc ia in a mafic matrix is observed, and the 
brecc ia fragments are the same compos it ion and have th e same 
porphyrit ic texture as do the massive maf ic rocks in th e immediate 
vici nity. Most of t he rocks in these areas are mass ive. In a few 
outcrops gradat ional changes in grain s ize across th e outcrop has 
been observed. Th is may represent different iat ion withi n a flow or 
w ithin an intru sive rock . 

Felsic vo lcanic rocks south of Ruttan Lake are t he best exposed 
rocks in this part of the fau lt b lock. They are light g rey, p ink or pale 
pink o n weathered surface and p inkish-grey on fresh surface, 
apha niti c and con tain 1 mm feldspar phenocrysts. The rocks are 
mass ive, fl ow banded and fragmental. The amount of fragmental 
rock increases toward th e unnamed Lake between Ruttan Lake and 
Esker Lake. Flow banding is 1 mm to 2 cm and is dist inguished by 
colou r var iat ion on weathered surfaces. Flow fo lding in the fl ow 
banded rocks has been observed. 

The sed imentary rocks that occur on the southeast shore and 
exte nding sou th west of this same unnamed lake compr ise 
interbedded co ng lomerate and sandstone overla in to th e east by 
si ltstone . The cong lomerate beds are 1 to 4 m th ick, contain felsi c, 
intermed iate and maf ic volcan ic c lasts that are from 4 mm to 20 cm in 
long d imens ion on outcrop surface and have a 3: 1 length to width 
rat io. T he c lasts are supported in an intermed iate fine gra ined matrix. 
The interbedded sandstones are greywacke to arkose in composi
tion ; beds are 30 cm to about 70 cm th ick and mass ive. The siltstone 
is greywacke to arkose in compos iti on. Beds are 2 to 10 cm thick and 
a few have a gri tty base. 

The vo lca ni c and vo lcanic derived rocks east and south of 
Darro l Lake are deformed and metamorphosed to a greater degree 
than the rocks elsewhere in the project area . A strong sch istosity 
def ined by hornblende in mafic rocks and biot ite in sedimentary 
rocks is present everywhere in this part of the area. Staurolite, garnet 
and anda lusite are common in greywacke sedi ments. 

Nevertheless, local primary flow features are preserved. At one 
local ity south of th e hook -shaped lake east of Darrol Lake two 
comp lete fl ows are exposed . The f lows are aphyric and 2.5 to 3 m 
th ick. They both have a ch il led zone less than 1 cm thick at the i r basal 
contact, and a 60 cm to 1 m th ick f low brecc ia at th e flow top . The 
matr ix of the flow breccia in th e 3 m thick flow is al tered to epidote 
and the matrix and breccia fragments in the 2.5 m thick flow are 
altered to epidote Immediately north of the smal l lake south of 
Darrol Lake repea ted textural and gra in size va ri ati ons may indicate 
th at the mafic rocks are f lows . Here, three members, each 
approximately 5 m th ick, have the fo ll owing features. Hornb lende 
aggregates 4 c m across are un iformly d istr ibuted in a matr ix of 1 to 2 
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mm hornb lende and plagioc lase, and occupy about 65% of each 
member. The aggregates get progressively smal ler in th e remaining 
25% of the member and grade into a f ine grained 10 to 15 cm th ick 
hornblende-ch lor ite schis t. Contacts between the members are 
sharp and at one of th em a 1.5 cm thick very fine grained c hloriti c 
rock occurs between hornb lende-ch lor ite sch ist and the rock that 
conta ins th e 4 cm horn blende aggregates. 

Sedi mentary rocks in th is part of the area are greywacke, 
biotite-amphibo le-quartz schi st, and non-bedded tuffaceous rocks 
of intermediate compos iti on. Primary features have not been 
observed. 

Banded oxide facies iron formation and chert are associated 
with al tered greywacke sed iments . The greywacke sedimen ts are 
si licif ied and contain sil l imanite, anthophyll ite and garnet. Locally 
ch lor ite is present. Anda lusite and staurolite , although present, are 
components of the regional metamorphiC minera l assemb lage . The 
iron format ion consists of bands of magnetite 0.5 to 20 cm thick 
interlayered with chert and siliceous greywacke. Chert bands are 
less th an 3 cm thick. Th e banded iron formation was only obse rved in 
assoc iat ion with al tered sed im entary rocks. 

ECONOMIC GEOLOGY 

As part of the Federa l/ Provinc ial North lands Agreement, a 
report on the m inera li zation in the project area will be prepared 
during the winter of 1980-81. 
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GS-4 LOWER CHURCHILL RIVER PROJECT: SOUTH HALF 

(64A, 648 southeast and northeast) 

by M. Timothy Corkery and Paul G. Lenton 

INTRODUCTION 

Geological mapping of NTS sheet 64A and parts of 64B and 540 
was undertaken during a th irteen-week field program. This work 
completes the f ie ld mapp ing prog ram in itiated in 1979 to provide 
geologic maps at a scale of 1: 1 00000 for 64A, 64B east half, 64H and 
parts of 540 and 54E (Fig. GS-4-1). A portion of 64A not cove red 
during the in itia l f ield season was mapped in late September and 
informat ion was not ava ilab le for pub licati on in thi s report; however, 
the geo log ic information is included on Preliminary Map 1980M-3, 
NTS 64A-NW 

Within the map area contained in NTS 64B bush outc rops and 
lakes w ith extens ive bedrock exposure are ava il ab le. Detailed 
mapping of lake and river shorelines was implemented by boat 
traverses w ith ex tensive helicopter and g rou nd travers ing used to 
extend the mapping between lakes. The amount of bedrock 
exposure decreases rapidly to th e east in the Sp li t Lake map sheet 
(64A), with exposure restricted main ly to small lakes and rivers. 
Shore line mapp ing on numerous lakes and helicopter traverses were 
uti l ized in this area. 

Rock types encountel'ed in the southern port ion of the Lower 
Churchil l River Project area are similar to those observed in the 
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Lake 

FIGURE GS-4-1: Lower Churchill River Project Map Area. 
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Churchill River region (Corkery and Lenton, 1979) and, conseq uently, 
field descript ions of these rock types wi ll not be included here. Th is 
report will focus main ly on the extensive areas of supracrusta l rocks 
that were observed across the southern port ion of the area and on 
the segment of the Church il l-Superior boundary zone that occupies 
the southeast corner of the area. 

GENERAL GEOLOGY 

The major portion of the map area falls within th e Ch urch il l 
Province. This area is subdivided into a series of genera l ly east 
t rending belts of major intrusive and supracrustal geologic 
associations. The southeastern corner of the area , the Assean Lake
Orr Lake area, contains a comp lex boundary zone between the 
Superior and Church ill Geologic Provinces. 

The Churchil l segment of the map area can be subdivided into 
five major belts, Figure GS-4-2. In the Mynarsk i-Pearson Lakes 
region a ser ies of metased imentary gneisses, migmatites and 
associated intrusive rocks represent the eastward continuation of 
the north flank of the Kisseynew Sedimentary Gne iss Belt. To the 
north of the be lt an intrusive suite dominated in the west by biot ite or 
hornblende-biotite granodiorites and granites and in the east by 
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FIGURE GS-4-3: Schema tic stra t igraphic sections fo r the supracrustal rocks exposed on Leftrook and Harding LaKes. 

granites fo rms the Liv ingston-Waskaiowaka Lakes Pluton ic Be lt. A 
narrow belt of metased imentary and metavo lcani c rocks mark ing the 
eastern extension of the Ru sty Lake Greensto ne Bel t passes throug h 
th e southern po rt ion of Baldock Lake. The bel t broadens to the east 
throug h the Campbe ll Lake-central Waskaiowaka Lake reg ion where 
metagreywac ke, amphi bo lites and numerous related intrus ive roc ks 
are the dominant roc k types. Th e Bald ock Batho lith cove rs an 
extensive reg ion fro m the weste rn bou ndary of the project area 
throug h the area between Baldock and Gauer Lakes. It appears to be 
con tin uous in to the Christ ie Lake-Assa ik watamo Ri ver area. The 
most no rth erl y be lt consists of the migmatites on Ga uer Lake whic h 
are assoc iated with the Partr idge Breast Lake metased imenta ry belt 
(Co rkery and Lenton, 1979). 

Kisseynew Suprac ru stal Belt 
The generalized three fold subdi vis ion of th e Kisseynew 

gne isses in to Burntwood MetamorphiC Suite" metagreywacke and 
Sickl e Metamo rphi c Su ite" metag reywacke and meta-arkose 
separated by a seq uence of amphiboli tes is va li d for thi s belt. Rocks 
of the Burn twood Suite are dominant in th e south with Sickl e Su ite 
roc ks lyi ng along th e int ru sive contac t w ith the Livingston -

"term inology under reVISI on 
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Waskaiowaka Pluto nic Belt in th e north . 
Detail ed st rat igraphic sect ions were exa mi ned on Leftrook Lake 

and Hardi ng Lake (Fig. GS-4-3). Alt houg h th e secti ons observed 
d iffe r in detail in the two locat io ns a general ized seq uence comprises 
a trans it io n from a thick secti on of metagreywacke into a comp lex 
and va ried sequence of am phi bol it ic g neisses . T hese are over lain, in 
order, by ho rn blende-ric h psam miti c gne iss, magneti fe rous wackes 
and si lli man ite- rich ark oses and wac kes. The sect ion examined on 
Left rook Lake ex hib ited exce ll ent detai l of the t ra nsi ti on from the 
Burntwood Suite to the Sickle Suite, bu t on ly the lower port ion of the 
Sic kle stra tigrap hy is exposed. On Hard ing Lake deformation has 
attenuated th e t ra nsiti onal seq uence but the sect ion exposed 
contains more of t he Sickle sect ion th an is exposed to the west. Many 
of the units map ped ap pear to be local features and the strat igraph ic 
sect ions show considerab le lateral va ri at ion. Mynarski, Leftrook and 
Hard ing Lakes all li e on the south marg in of t he same belt of Sick le 
Suite roc ks at approx imately 20 km interva ls but show re markable 
va ri at io ns in secti ons. Quartz ites and quartzose meta-aren ites occur 
on Leftrook Lake but are abse nt on Hard ing Lake yet ca n be 
co rrelated w ith a garn etiferous quartzofeldspathic gneiss on 
Mynarsk i Lake (Elphi ck, 1972) . Th e metacong lomerates and pebbly 
metagreywackes mapped on Ha rdi ng Lake we re not encou nte red 
an ywhere else in th e Mynarsk i-Pea rson reg ion. 



Assean-Orr Lake Area 
A segment of the Churchill-Superior boundary zone is exposed 

in shore line outc rops on Assean Lake. A complex ser ies of fau lt 
bounded sli ces of Chu rch ill supracrustal rocks, reworked Archean 
gne isses of Superior Province aff in ity, and tona lit ic gneisses of 
unknown affin ity were encountered here. Broad linear to slightly 
arcua te cataclast ic zones w ith assoc iated thin mylon itic zones occur 
as re lat ively cont inuous features interrupti ng the geologic 
cont inu ity. These generally trend 030 0 , 0600

, and 0900 and are cut by 
north -trend ing minor faults. The complex ity of these fault zones has 
proh ibi ted t he establ ishing of a time sequence and only some major 
relat ionships are described here. 

Superior Province assoc iation rocks are the same un its mapped 
on Sp lit Lake (Corkery, 1977) and consist of: 
1. C lotted granod ior ite: A med ium grained grey to dark grey 

granod ior ite with mafic knots up to 5 mm w ide consist ing of 
amphibole, b iot ite and minor garnet. Numerous inclusions of 
amph ibol ite and altered ultramafic rock occur in the 
g ranod ior ite. 

2. Tonalite gne isses and amphibolite gneisses: These vary from 
massive layered greenish-grey and white gne isses to h ighly 
foliated gne isses which have been reworked during the 
Hudsonian orogeny. 

3. Amph ibo lite and layered amphibol ite: Massive to composit ion 
ally layered non-foliated hornb lende-plagioclase hornfels. 

4 . Gabbro dykes. 
5. Fox Lake gran ite. 

These units are recognized in Burntwood Bay and west along 
the shore of Assean Lake. Most un its can be traced into the major 
ca taclastic zones of the southeast side of Assean Lake. They occur in 
all stages of catac las is and can be mapped into the mylonite zones. 

A block of Churchill supracrusta l rocks occupies the centra l 
port ion of Assean Lake and can be traced fro m the southwest shore 
through Lindal Bay to the northeast. 

Burntwood River Metamorphic Suite garnetiferous and loca ll y 
stauro lite-bearing metagreywacke gne isses form the base of the 
sect ion . These are overlain by a var iable sequence of amphibolites 
containi ng the typical layered hornblende-diopside granofels and 
more massive, su lphide-bearing amphibolites wh ich in th e Lindal 
Bay area have a volcan ic orig in. These amphibolites have been 
extens ively dri ll ed by a number of compan ies and showings of 
sulphide mineralization in gossan zones exist at the Lindal vein and 
the Dunbrack ve in (described in Haugh , 1969). Theamph ibolitesare 
over lain by Sick le Su ite metased imentary gneisses in a few loca lities 
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at the southwest end of the lake. The Sick le Sui te rocks genera ll y 
border the catac lasti c zones and are poorly preserved. 

A ser ies of leucotona lites and re lated amph ibol ites observed in 
th e central port ion of th e lake appear to be individual slices between 
the fau lt zones and in some cases may intrude the Church ill 
supracrusta l rocks . Their aff inity to either Churc hill Province or 
Superior Prov ince rock types has not been estab li shed. 

METAMORPHISM 

Metamorph ic grade th roughout most of th e area attained 
uppermost amphibo lite grades. Partial melting is ev ident in most of 
the supracrustal rocks. The degree of partia l anatexis ranges from 
metatex ites averaging 20 to 30 vo lume% gran iti c component in the 
Mynarsk i-Pearson reg ion to extensive areas of d iatexites (60% or more 
granitic component) and sch lieric anatex ites in the south Baldock
Campbell Belt. Many of the b ider intrus ive units show evidence of 
part ial anatex is. 

Two isolated areas of lower metamorphic grade were 
encountered. From central Gauer Lake north to Partr idge Breast 
Lake (Corkery and Lenton, 1979) an area of lower to middle amphibolite 
grade rocks comp letely lacks an anatect ic component. In the 
southeast part of the area extensive exposures on Assean Lake are of 
middle amph ibo lite grade staurol ite-bearing metagreywackes. 
These are the only stauro lite-bearing rocks encountered in th is area. 
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GS-5 THOMPSON NICKEL BELT PROJECT 

(Parts of 63 0/1, 2) 

by J.J. Maeek and R.F.J. Seoates 

INTRODUCTION 

Geological mapp ing (1 :25 000) of the Thompson Nickel Belt 
cont inued in the Halfway Lake area as part of an ongoing study of the 
Church ill -Superio r boundary zone. Ha lfway Lake is approximately 
22 km long and 3 km w ide. It possesses a complex shorel ine with 
long peninsulas and conta ins numerous is lands. The qua lity of 
outcrop is variab le and ranges from poor to excellent. Pre l iminary 
correlat ions with some rock types from Moak , Ospwagan , Paint and 
Liz Lakes has been attempted w ith some success. The following text 
concentrates on geologica l aspects observed on those parts of the 
shore line wh ich are we ll exposed. Age relationships are not implied 
by th e order in wh ich the units are discussed. The rocks are 
described from the most mafic to the most leucocratic types. 

AMPHIBOLITE (1) 

Amphibol ites have been divided into si ll and/or dyke-l ike 
plagioc lase amp hibolite (1a) , garnet-bear ing amphibo lite (1b) and 
amph ibol ite with interna l st ruc ture (1c). At least one of the 
amph ibol ites has a different age and different o ri gin from th e othe rs. 

Plag ioclase amphibol ites (dyke/ si ll -l ike) (1a) 
Plagioclase amphibol ites (1a) occur as si ll and/ or dyke-like 

masses in un its 2, 3, 6a and 6b. They are commonly uniform in 
th ick ness, colour and texture. They range from 3 to 100 cm thick and 
th ick ness is constant over the outcrop length. Some are segmented 
or boud inaged, and some are fo lded. 

Th e dark grey co lour is un iform across th e sill / dyke-like bod ies 
except for contacts where the concen tration of amph ibole up to 4 
mm wide gives rise to a dark green to black rock. Bodies that are more 
attenuated possess a less intense colour and range from dark grey to 
sli ght ly lighter shades. 

Contacts are always sharp . Some contacts are d iscordant up to 
5° with the foliat ion of the host gne iss . Th is discordancy might 
reflect an origina l discordancy and therefore suggests that those 
d iscordant plag ioc lase amphibo li tes were or igina ll y dyke-l ike in 
form. Some of these bodies might, therefore , be long to the Molson 
swarm, recognized in the adjacent Pitwitonei region (Hubregtse, 
1978, 1979; Scoates and Macek, 1978) . 

Garnet-bearing amph ibo li tes (1 b) 
Garnet-bearing amph ibolites (1 b) form inclusions, lenses and 

smal l bod ies rarely exceeding 5 m in size. They are irregu lar ly 
distributed in migmatites (6) and in fault and shear zones in unit 3. In 
those rare examples that d isplay compositional layering , the 
tex tures are sim i lar to those of the metagabbro complex of Paint 
Lake (Macek and Russell, 1978) . The ma in difference is that large 
bodies of the Paint Lake type were not found on Halfway Lake. 

Amphibo lites w ith internal structu res (1c) 
These amph ibolites form a ser ies o f larger bodies in a zone 7 km 

long , in the middle of the southwest half of the lake. They are c lose ly 
associa ted w ith fo liated graniti c gneiss (4) . The weathered surface is 
inhomogeneous w ith bands of dark, multi-hued shades o f green. The 
colour is dependent on th e minera logical compos it ion of th e bands, 
the most common m inerals being amph ibo le (55-60%), and 
p lag ioc lase (40-45%) , with va r iable amounts of quartz, epidote, 
c linopyroxene, garnet and su lphides. The rock is f ine grained and 
lineated and seldomly disp lays a strong fo liati on . Composit ional 
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bands may be straight, curved or contorted into comp li cated 
patterns. Sim ilar structural features were observed at Liz Lake 
(Macek and Russell, 1978) where th ey are associa ted w ith p ill owed 
structures. However, the origina l nature of the bands rema ins 
obscure and it is not known what kind of deformed vo lcan ic 
structures they represent. Thus this amphibolite is interpreted to be 
of metavolcan ic orig in. 

These amp ibo lites also conta in strings, pods and contorted 
veins of quartzofeldspathi c mobilizate that in colour and gra in size is 
simi lar to mobilizate observed on Paint and Liz Lakes, except that it 
does not contain orthopyroxene. Some amphibo lites with internal 
structure are interlayered with fin e grained, well fo liated p lagioclase 
(70%)-quartz (20-25%)-biotite (5-10%) gneiss that weathers brownish
yellow and is wh ite to light blue on the fresh surface . The layers are 5 
to 150 cm wide, and form up to 40 per cent of the outcrop by volume. 
In a few places, the fine grained gneiss is intrusive into the 
amphibolite. The f ine gra ined gnei ss is only associated with this 
amphibolite and larger bodies were not found. 

HORNBLENDE-PORPHYROBLASTIC. HORNBLENDE-BIOTITE
FELDSPAR GNEISS (2) 

The mafic gneiss forms a large, nearly homogeneous body 
which is exposed for 5.5 km along the southeast shoreline of the lake . 
The rock weathers dark greyish-green with a variable pinkish tint 
depending on the amount of potassium-feldspar present. It is dark 
greenish-grey with a pinkish tint on the fresh surface. The 
hornb lende porphyroblasts range from 3 to 10 mm long and 
contribute a d istinct ive spotty character to the rock . The stubby 
hornblende crysta ls are regularly disseminated in the rock and are 
elongated parallel to the foliation. Many hornblende cross-sections 
disp lay a rectangular to elliptical brownish core w ith dark green rim 
on the fresh surface, and this is tentative ly interpreted as a bastite 
alteration of orig inal orthopyroxene. This suggests that the rock 
possibly reached granu lite facies of metamorphism . Porphyroblasts 
form 15 to 20 per cent of the total volume of the rock. 

The groundmass consists of slightly elongated gra ins of 
feldspar (30%), hornblende (20%) and biotite (5 -10%),1 to 3 mm in 
size . 

Potassium-feldspar is commonly associated with quartz and 
occurs as augen, string-like lenses and pinch-and-swell horizons. 
The string-like lenses and the pinch -and-swell horizons are 1 to 3 cm 
thick and nearly regu lar ly distributed paralle l to the foliation in 10 to 
15 cm interva ls. The potassium-feldspar is considered to represent a 
period of potash metasomatism. Pink pegmatite dykes, veins, nests 
and lenses are common, amph ibolite inclusions are rare . Only one 
dyke-like body of homogeneous p lagioclase-amphibo lite, was 
found in this un it (see Fig. GS-5-1). 

The co ntacts between this unit and the other units are not 
exposed; however, on th e basis of the observed intensity of shearing 
and catac las is they are presumed to be tectonic. This unit is 
interpreted to be retrogressed and metasomatized mafic granulite 
gneiss. A un it at the south end of Paint Lake that is characterized by 
large potassium-feldspar porphyroblasts (Charbonneau , Scoates 
and Macek, 1979) may also represent metasomatized mafic 
granu lite; however, there is no unit on Moak, Ospwagan and Paint 
Lakes that wou ld be texturally comparable with th is rock. 



FIGURE GS-5- 1.· Hornblende porphyroblastic, hornblende-biotite
feldspar gneiss (uni t 2) with plagioclase amphi
bolite (unit la). 

FIGURE GS-5-3: Bluish-grey stromatic . cataclastic gneiss (unit 
6d). 
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FIGURE GS-5-2: Plagioclase-quartz-biotite-garnet ( + magnetite) 
gneiss (unit 3) with plagioclase amphibolite (unit 

la). 
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PLAGIOCLASE-QUARTZ-BIOTITE-GARNET (± MAGNETITE) 
GNEISS (3) 

The gneiss forms a series of ou tc rops for 7.5 km along the 
midd le o f the northwest sho re line of Halfway Lake. T he gneiss is 
ho mo geneous on th e outc rop sca le; however, in detai l it consists of 
d iffuse, nebu litic bands of variab le b iotite con tent. T he rock is l ight 
honey-brown on th e wea th ered surface, and grey ish-wh ite w ith 
sho rt b lack streaks formed by bi o tite on the fresh surface. A var iabl e 
pink ish tin t may be present depending on the content of potassium 
feld spar. 

The rock whi ch is mediu m grained (ind ivid ual c rys tals ranging 
fro m 1 to 3 mm) and we ll fo l ia ted consists o f plagioclase (40%), 
quartz (30%), biot ite (20%), garn et (1-5%), mag netite (0-3%) and 
va riab le amount o f potass ium-feldspar . Quartz and plagi oc lase 
occur as isometric to sl ightly ell ipt ical g rains that fo rm an 
inte rlocking granula r tex t ure. Bio t ite which forms almost equall y 
spaced streaks o r c luste rs o f subparallel flakes, 3 to 5 mm in length, 
does not cover th e fol iation p lane cont inuously. Th e size and shape 
o f th e short streaks and c lusters suggests th at b io tite may have 
formed after hornblende. The presence of disseminated and fine 
g rained garnet (1 mm), and mag netite (1 -8 mm) , together with th e 
characteri st ic textural features. suggest that the biotite clusters 
m ight be pseudomorphic remn an ts of or igi nal pyroxenes and that 
the g neiss once reached th e g ranulite facies of metamorphism . 
Since simi lar rock s st ill in g ranul ite facies were observed at Sipiwesk 
Lake (Hubreg tse, 1977. 1978) it is tentatively concluded th at this unit 
migh t be retrog ressed Pikwitonei leucocrat ic g ranul ite gneiss . Th e 
nebul it ic character o f th e rocks suggests a high degree o f 
homogeni za t ion at high P-T cond iti ons. 

Mafic inclusions are ra re except for sill and/ or dyke- like bodies 
of plagioc lase-amphibol ites (1a) (F ig. GS-5-2). Some outc ro ps are 
free o f them whereas some display swa rm s of 3-9 members . The 
plagioclase amph ibolites display sharp contacts, have co nstant 
width on outcrop scale and possess even gra in size and texture. 
These observa ti ons indicate deformati on of these rocks under low P
T cond itions which is incompatib le w ith th e obse rved textures of th e 
host gne iss . Th is suggests that t hese sill / dyke-l ike amph ibol ite 
bod ies postdate the granu lite fac ies metamorphism and the 
migmatization suffered by the host roc ks. 

Th e gneiss unit was subjec t to a va rying degree of penetrative 
cataclast ic deformation as is evident from a number o f shear, 
ca tac last ic and pseudotachyl ite zones accompanied by the potash 
metasomati sm. The con tent of potassium -fe ldspar g radually 
inc reases with th e intensity of deformati on and it is d istribu ted 
throughout the rock giving it a pi nkish t int. In places pear l and augen 
tex tures are present as a resu lt o f metasomatism and defo rm ation. 
Wit h an increased intensity o f penetrat ive deformation, th e habi t of 
bi o tite changes from short streaks and c luste rs and it becomes more 
even ly d istr ibuted in the fol iati on p lane . Thi s is co mmon ly 
assoc iated with a decrease in the garnet and magnet ite con tent and 
some outc rops are fo und where garnet and magneti te are absen t. 

Th e fresh surface becomes bluish-grey with pin k band s o f 
potass ium- feldspar. The rock is th en a cataclast ic, stromat ic b lue
grey gneiss Rocks that are almost ident ical have been obse rved at 
Moak , Mystery , Ospwag an and Paint Lakes where they have been 
termed "Moak Lake Gneiss" (Scoates , Macek and Russell , 1977) . At 
Pai nt Lake this gnei ss forms a signifi ca nt component o f the 
multi component m igmatite (Macek and Russe ll , 1978) . In o th er 
outc rops th e g radual inc rease in potass ium-feldspar conten t g ives 

NORTHEAST PART OF HALFWAY LAKE 
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FOLIATION 

n = 134 

AND METAMORPHIC LAYERING 

contours in % 
2-10-50 

FIGURE GS-S-S: Stereogram of combined foliation and metamorph ic layering from the northeast part of Halfway Lake and Halfway River. 
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rise to poorly foliated granito id rocks. In other cases, various types of 
augen gneiss have been observed. 

PINK, GRANITIC GNEISS (4) 

A series of small elongated bodies of granitic gneiss are 
exposed in the middle of the southwest half of the lake. Most of th e 
outcrops are homogeneous with very few faint schl ieren that are 
slightly enriched in biotite. The rock is pink on weathered and fresh 
surfaces, fine to medium grained and poorly foliated for the most 
part. It consists of feldspars (60-6S%), quartz (2S-30%) and biotite 
(10%). Pegmatite nests and veins are common. The pink, gran iti c 
gneiss is closely associated with the zone of the amphibolites of 
proposed metavo lcanic origin (1c). 

GREY, HORNBLENDE-BIOTITE GNEISS (5) 

The gneiss is exposed on a few islands and reefs in the middle of 
the northeast half of the lake. The rock is grey to very li ght beige on 
the weathered surface and very light grey with a pinkish t int on the 
fresh surface. It is med ium grained and wel l to poorly foliated . It 
consists of p lagioclase (40%), quartz (30%). hornblende (1S%), 
b iotite (1S%) ± potassium-feldspar. No xenolith s or inclusions were 
observed. Few pegmatite veins and nests are present. 

MIGMATITE (6) 

The migmatites are sim ilar to th ose previously described from 
Paint Lake (Macek and Russell, 1978) and comprise var ious gneissic 
components including one sim i lar to Moak Lake gneiss. Leucocratic 
rocks and amphibol iti c inclusi ons are the other significant 
components. Th e m igmatites are exposed dominantly in th e 
northeast part of the lake, and at different locati ons in the rest of the 
lake. They consist of various structural types inc luding agmatite and 
scho llen structures (6a), stromatic and/ or folded structures (6b); 
cataclastic and mylonitic structures (6c). Individual outcrops usually 
display one dominant structural type of migmatite but in some 
outcrops two or three types are present. Some outcrops are 
homogeneous gneiss of the Moak Lake type; however, if an area 
several ki lometres in size is considered, these outcrops form part of a 
large-scale migmatite. These Moak Lake type gneisses are medium 
gra ined, bluish-grey stromatic ca taclastic rocks that are composed 
of plagioclase-quartz-biotite (± hornb lende, ± garnet, ± potassium
feldspar). These rocks grade into migmatites on the one hand or 
retrogressed granulite gne iss on the other hand. They seem to be a 
result of tectonic modification accompanied by variab le intensity of 
potash metasomatism at rather low P-T conditi ons. They are 
designated as (6d) (see Fig. GS-S-3) . Highly si liceous, common ly 
layered and very fine grained rocks of very li mited occurrence are 
designated (6e) . These rocks are interpreted as ultramylonites. 

PEGMATITE (7) 

Pegmatites intrude all units and vary in colour from white to 
pink, w ith the latter being the most common . They common ly intrude 
foliation planes, fault and shear zones and form irregular bodies . 
Some possess a weak fo li at ion. 
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STRUCTURAL GEOLOGY 

Statistica l treatment of the basic structural data collected from 
Halfway Lake is represented by Figure GS-S-4, togeth er with the 
average angular coordinates of the main maxima. 

The metamorphic layering is almost parallel w ith the foliati on. A 
gradual change in strike, indicated by a girdle connecting th e main 
maxima on the circumference of the stereoplot, represents a major 
fold , which is responsible for the shape of the Halfway River at the 
northeast end of the lake. Structural data on the map (Macek, 1980) 
document this fold in two places. Thi s major structure is interpreted 
as an overturn ed antiform with an axia l plane 0480 / 82 0

, and steeply 
plunging ax is 0620 /78 0 (derived from a stereoplot representing 134 
stat ions - Fig. GS-S-S). 

A pre liminary comparison of the foliations, lineations, and fold 
axes from Moak, Ospwagan , Paint and Halfway Lakes is represented 
by Figure GS-S-6. The poles of th e most distinct max ima are plotted 
into the Wolf net in order to see undistorted angu lar relationships. 
These data indicate that the Thompson Nickel Belt cons ists of 
structurally different blocks that reacted differently to the stress fi eld 
or fields re lated to the Thompsonian event. 

SUMMARY OF OBSERVATIONS ON HALFWAY LAKE 

1. The textural , st ructural and mineralogical observat ions made 
on the outcrops of units 1 c, 2 and 3 suggest that these rocks 
were at high P-T cond itions which likely reached granu l ite 
facies conditions of metamorphism at some time in their history. 
These rocks represent relict blocks that have been modified by 
later events yet retain features diagnostic of their earlier high P
T metamorph ism. 

2. The margin of unit 1c shows evidence of partial melting and 
migmati zation under moderate to high P-T cond itions. Units 6a 
and 6b are derived at least in part from units 2 and 3 and from a 
suite of metavolcanic rocks. 

3. Unit 1 a is cons idered to be younger than the age of 
migmatization of the host rocks. It is possible that this unit may 
be related to the Molson dyke swarm (Scoates and Mecek, 
1978; and Hubregtse, 1979) , a su ite of mafic and ultramafic 
dykes of possib le Aphebian age that are found in the adjacent 
Pikwitonei region. If this is the case, th e host rocks wou ld be 
Archean. This would support arguments of Hubregtse (1979) 
for the area to the east where he finds that the Molson dykes 
separate rocks that have suffered the Kenoran orogeny from 
rocks that have suffered the late r overprint ing (Hudson ian?) 
event. 

4. Unit 1a and all host rocks were reoriented by penetrat ive 
deformation under low P-T cond iti ons, into the northeast 
"Thompson ian " direction. The reorientation was accompanied 
by cataclasis and shearing in some areas and also by extensive 
potash metasomatism which is more pronounced on Halfway 
Lake than on Paint Lake. 

S. The overprinting event (Th ompson ian event) in the Halfway 
Lake area is characterized by low temperature penetrative 
deformation, extensive potash metasomatism and retrogression. 
The water necessary for retrogression could be associated with 
the potash metasomatism. 
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GS-6 CLARKE LAKE-MINAGO RIVER AREA 

(63J/10 and parts of 63J/9 & 15) 

by J.J.M.W. Hubregtse 

INTRODUCTION 

Mapping of the southernmost exposed part of the Archean 
granul ite facies Pikwitonei reg ion and the Thompson Mobile Belt 
(Hubregtse, 1979 and 1980a) was continued in the Wabowden
Ponton-Minago River area during this field summer (Hubregtse, 
1980b, c). Th is area covers th e complete transition from Archean 
granul ite to the southeast, through retrograded and reoriented 
Archean gneisses in the Thompson Mobile Belt with an attendant 
increase of Aphebian felsic p luton ic components, to the Aphebian 
supracrusta l and p lutonic rocks of the Churchi ll Province in the 
Gorml ey Lake-Sett ing Lake area. A second late-Hudsonian 
deformational event (0 4 ) becomes increasingly manifest northwest 
of Muh igan Lake. Detailed lithologies and a metamorphic and 
structural hi story of the Pikwitonei region and the Thompson Mobile 
Be lt are g iven in earlier reports (Hubregtse, 1977, 1978, 1979 and 
1980a). 

Anorthosite exposures at Pipestone Lake, the Minago River, 
Bru neau Lake and Sipiwesk Lake were reinvestigated and sampled 
fo r isotope and REE analyses, as part of a joint anorthosite research 
project with W.C. Phinney and co-workers (NASA, Houston). 

MAP SHEET 63J/9 (DRUNKEN LAKE) 

The area north of the Minago River is underlain by Archean 
granul ites and subordinate amphibolite facies gneisses, which are 
similar to those of the Sipiwesk Lake-Landing Lake region 
(H ubregtse, 1977, 1978). The gneisses were not affected by 
Hudsonian retrog rade metamorph ism. The large bend in the road to 
Jenpeg fo ll ows higher ground which mimics an underlying large
sca le Frfo ld, of which the southern limb is truncated by an east
north east-trending late D2-shearzone. The deflection of the 
orth opyroxene isograd in this area suggests right-lateral movement 
along th e shear zone (Fig. GS-6-1). However, Bell's mapping (1978) 
of the Minago River anorthosite indicates a left-lateral displacement. 
Fr fo lds and S3-tectonites become evident near the northwest corner 
of the map sheet in the Muhigan River area, where also Hudsonian 
metasomatism of Archean gneisses was documented, simi lar to that 
described from western Sipiwesk Lake (Hubregtse, 1978) . A garnet
bearing Molson diabase dyke at the Muhigan River confirms the 
Hudson ian (M3) metamorphic zonation mapped in adjacent areas 
(Fig. GS-6-1) . 

MAP SHEET 63J/10 (MUHIGAN LAKE) 

Kenoran amphibolites, garnet amphibolites , flaser metagabbros 
and biotite-quartz-feldspar gneisses were documented at eastern 
Waskik Lake and southern Muhigan Lake. These rocks are similar to 
th e supracrusta l gneisses mapped at Drunken Lake (Hubregtse, 
1979) and appear to constitute the westernmost extremity of the 
Cross Lake greenstone be lt. No granulites occur in this map-area 
north of th e Minago River. 

A ll Archea n rocks in this area were invo lved in the Hudsonian 
orogeny. The Lily Lake-Wask ik Lake area is underlain by migmatitic 
Srtectonites composed of, origina lly potash feldspar-poor, granitized 
Archean gneisses and pre-D3 Ap hebian fine-to medium-grained 
metaleucotonalite, metagabbro (Mo!son diabase) and increasing 
volumes of pre- and post-D3 granite, granodiorite and pegmatite 
towards th e northwest. The area between the Superior-Churchill 
boundary and Muningwari Lake is underlain by alternating large-
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scale layers of late-Hudsonian (post-D1 ) grani t ic to leucotonali ti c 
plutonic, locally magnetite-bearing rocks and potash feldspar
enriched Sr tectonites, which were gran it ized during the pre- D) 
plutonic event and subsequen tl y regranitized by th e post-D3 
intrusives. 

Large-scale D)-s tructures prevail in the southern part (Wask ik 
Lake). Younger large-scale D4 -structures underl ie the area north of 
Fraser Lake, while older Kenoran Dr structures occur towards th e 
south and east. This tectonic zonation of the edge of the Superior 
Province reflects the increase of structura l comp lexi ty with time 
towards the Superior-Churchi ll boundary. A sim ilar but narrower 
spaced zonation occu rs in the Wintering Lake-Pa int Lake region 
(Hubregtse, 1978; Charbonneau et al., 1979). F3-fold axes plunge 
generally moderately steeply to the northeast, while F4-fold axes 
plunge commonly moderately steeply to the southwest. Increasing 
D4-s train towards the northwest leads to transposi t ion of the ear lier 
Fr fabric into the S.-d irection. Since a conspicuous marke r horizon 
is lacking, it becomes increasingly more difficul t to identify the two 
structural elements, particu lar ly in the C larke Lake-Manibr idge area. 

Molson dykes provide an excel lent marker horizon separating 
Kenoran (0, and O2) from Hudsonian (03 and 0 4) deformational 
events . Unfortunately the commonly equ igranular diabase dykes 
become increaSingly more difficult to recognize towa rds the 
Superior-Churchi ll boundary zone as structural complexity increases. 
Sporadic pre-D3 plagioclase-phyric diabase dykes occur at H ill Lake 
and similar dykes were mapped at Lily Lake and the Manibridge mine 
site. These dykes may well be a variety of the Molson swarm. 
Because of their conspicuous porphyriti c texture they stand out 
considerably better in the S3 and S4-tectonites, than th e equ igranular 
Molson dykes. Therefore, the occurrence of plag ioclase-phyric 
diabase in the migmatite gneisses at the Manibridge mine site may 
suggest the presence of an Archean component. However, Kenoran 
structures are generally completely erased by the late-Hudson ian 
orogeny in the area north of Waskik Lake, and therefore direct 
structural and petrographic field evidence for an Archean 
component in the Hudsonian tectonites of the C larke Lake
Manibridge area is lacking . Coats and Brummer's (1971) c laim that 
the country rocks surrounding the Manibridge nickel deposit 
contain retrograde Archean granulites could not be ver ified. 

The D.-event in this map sheet-area also resu lted in the 
obliteration of the Mr Hudsonian metamorphic zonation as it was 
mapped in the western segment of the Pikwitonei Granulite Domain 
and the Thompson Mobile Belt (Hubregtse, 1978, 1979 and 1980a) in 
the Sipiwesk Lake-Wintering Lake area. Molson dykes just reach 
garnet amphibo lite facies before they become retrograded and lose 
their textural and intrusive characteristics in th e zone of high 0 4 -

strain . 

GORMLEY LAKE-HIGHWAY 391 REGION (CHURCHILL PROVINCE) 

A sequence of migmatite and locally extensively mobilized 
metased imentary gneiss underli es the area west of the Superior
Churchil l boundary. It inc ludes brown, garnet-biotite gneiss with 
sporadic well-preserved primary layering, and characterist ic white, 
garnet-quartz-plagioclase-potash feldspar mob ilizate, in wh ich the 
garnets are frequently replaced by biotite pseudomorphs It is 
concluded that the metamorphic grade was higher at the Church ill 
side during the late-Hudson ian event, since garnet is not found at the 
Superior side of the boundary. Other major rock types are 
leucocratic granit ic gneiss w ith sporadic garnet and potash fe ldspar 



porphyroblasts, and f ine-grained dense dark quartz-ric h bioti te
p lag ioc lase parag neiss of which the latter is freque ntly in terlaye red 
wit h coarse-gra ined red, quartz-p lagioclase peg matite mob il izate 
st reaks. 

Gormley Lake is underlain by a large-scale D4 -fold. Whether the 
o lder fo lded structura l e lement is the equ ivalent of S3 of the Superior 
Provi nce re mains to be answered. 

Coarse-gra ined hornblende monzon it ic augengne iss occurs 
along th e western shore of the sma ll lake south of Gorm ley Lake and 
seems to mark the Superior-Church il l boundary fau lt zone . The 
augengneiss separates the metasedimentary gneisses of Gorm ley 
Lake from Thompson be lt type migmat itic tec toni tes d irectly to the 
south. 
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GS-7 MOLSON LAKE-KALLIECAHOOLIE LAKE PROJECT 

(63 1/4, 6 to 8; 53U1 to 8; 53K/3, 4) 

by W. Weber and D.C.P. Schledewitz 

Fi eld work in the Molson-Ka l liecahoo lie Lake p roject area 
(Weber and Schledewi tz. 1979) was completed th is summe r. 

Th e pu rpose of the 2 yea r projec t was: (a) to upgrade the 
geologica l mapp ing in this well exposed gra nito id terran e to a sca le 
of 1:100000 and (b) to eva luate a chai n of URP anoma lies wh ich were 
detected during an aer ial Gamma-ray survey in 1977 (G .S. C. Maps 
35963G. 36 153G, 36253G). 

W. We ber and K. Chase (1980). comple ted mapping between 
96° and 98° long itu de and DCP. Schledewitz (1980) finalized the 
cove rage between 93° and 96° longitude (Fi g. GS-7-1). Previous 
mappi ng was conducted by Bell (1961). Cu rr ie (1960) and Downie 
(1936) at the sca le of 1 :250 000 . 

Whereas the 1979 fi eldwork was concen trated on th e shorelines 
of the larger lakes , e.g . Molson Lake, Beaver Hi l l Lake, etc ., the 1980 
data are based on su rveys of t he many sma ll la kes which 
character ize th e area . Fixed wing accessible lakes were mapped 
during 1 to 4 day f ly camps. A 50-hour helicopter progra mme 
covered the less accessib le areas. 

In so me reg ions, which conta in 80 to 90% well exposed bedrock, 
less th an 1% of the rocks were actually examined and certain 
features, suc h as minera li zation, may have been left undetected . 
Howeve r, a denser coverage wou ld probably not cha nge the presen t 
interpretat ion of the geolog ica l h isto ry o r the spectrum of rock units . 

GENERAL GEOLOGY 

Table GS-7-1 l ists the main rock un its wh ich occu r in the projec t 
area and ind icates their age relat ionsh ips. This legend is sim ilar to 
last year's. Th e 1980 mapping has con firm ed th e d istribut ion of th e 
major rock types (Weber and Sch ledewitz, op. c it. ) and the 
geolog ica l history, as presen ted in Table GS-7-2. 

Th e suprac ru stal rock in un it 1 make up a d iscon tin uous 
g reenstone belt along the northern margin of the project area, from 
the Ne lson River to Red Sucker Lake (F ig . GS-7-1). T he var iati on of 
th e lithologies in th e different seg men ts of th e belt are lis ted in Table 
GS-7-3. The largest greenstone segment lies between Beaver Hill 
Lake and Rochon Lake. It also shows the greatest var iety of 
litho log ies. This segment defines a complex asymmetric Z fold. Th e 
northeast limb is bounded on th e south wes t by a mylonite zone . The 
south lim b is an east trend ing upright isocl inal fold limb. Th e Red 
Sucker g reenstone belt segmen t is off set right laterally from th e 
Beaver Hill Lake-Rochon Lake be lt . Aeromagnetic signatu res ove r 
the drift covered area betwee n these two seg ments suggest the 
presence of g ranito id rocks and th at the seg ments are not 
co nnected . Supracrustal rocks also form a cha in of small lenses in 
the granito id terrane from Aswapiswanan Lake toward Molson Lake 
and litt le Playgreen Lake . 

Metabasalt (1 a, 1 b) makes up most o f th e sUfl ra crusta l rocks in 
the d iscon t in uous greenstone belt . At Logan Lake pi ll ow stru ctures 
are well p reserved. In many places, however, pill ow str uctures ca n 
only be inferred in discontinuous ly layered amph ibol ite which 
co nta ins dark ho rnbl endite streaks (representing o rigina l pillow 
selvages) and quartz-calc-silicate± garnet lenses which rep resen t 
original intra-p ill ow material. Banded iron format ion at Logan Lake 
is inte rlayered with mafic f lows. Glo meroporphyri t ic gabbro (1 d') at 
Logan Lake is genetica ll y related to the "football" gabbro at 
Pipestone Lak e. Anorthosite (1e) was observed at Hai ry Lake . Its 
rela t ionship with the suprac rusta l rocks is not exposed. Feldspar 
porphyry (1 f) is restricted to Logan Lak e an d west of Aswapiswanan 
Lake . 
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Cong lo merate (1 h) appears to lie unconfo rma b ly on rocks of 
unit 1 a-1 g, as exposed at Red Sucker Lake . Conglomerate and 
g reywacke along the Echimamish River are likely also unconformable 
ove r the basic metavo lcanics in this area. A corre lative unconformity 
between amphibolite, and quartzite and greywacke-type metased i
mentary rocks is exposed at the Nelson River . Thi s uncon formi ty is 
probably co rrelati ve with that between the Hayes River Group and 
the Oxford Lake Group in th e Oxford-Knee Lak es area . 

Tonalite gneisses to migmatites and agmat itic amphibo lites (2) 
intruded by to nalites (3) form the sou th ern margin of the easte rn ha lf 
o f th e project area . This be lt is offset by 2 fa ult zones (Figure GS-7-1) . 
Uni t 2 also occurs marginal to the discont in uous g reenstone belt 
along the northern margin of this project area . These amph ibolites 
appear to be higher grade equivalents of the metabasa lts (1a, 1b) . 
Magnetiferous quartzo-feldspathic gneiss (2d) also might represe nt 
altered metavo lca ni c rocks. The interlayering between tonalitic 
rocks and amph ibolites (2a, 2b) along the northern greenstone belt 
and north of the Island Lake be lt is largely th e resu lt o f tectonic 
i nterleafi ng . 

The ear ly pluton ic rocks (un its 3 and 4) make up most of the 
project area. Th e ma in p luton ic phase was origi nall y tonalitic . 
Leucotonal ite (3d) represents a late magmatic differen tiate which 
cross-cu ts the ea rlier , more mafic hornblende± biotite-bearing, 
coa rse r grained phases. Late-magmatic potaSSium metasomati sm 
affected parts of th e plu ton ic rocks and produced potassium 
megacrysts in some rocks (unit 3e. 4a) and th e present ly observed 
range in compos it ion from tonalite to granite. 

Recrys tall ized mafic dykes (5) are widespread between Mo lson 
Lake and Joint Lake. They intrude units 1 to 4. Dykes less than 0.5 m 
in width are hornblende± pyroxene porphyroblastic. fine-to medium
gra ined metagabbro to amphibo lite. Wider dykes are coarse grai ned 
hornblende±pyroxene gabbro w ith a f iner gra ined, chilled margin 
wh ich is mineralogically and texturally similar to th e narrow dykes. 
These dykes postdate the major fold ing in th e discontinuous 
greenstone belt, but are weak ly deformed or catac lasti c in p laces, in 
contrast to the younger Molson dykes, which are not deformed . The 
igneous texture is generally wel l preserved , as in the Molson dykes. 
However, th e mineralogy is largely recrysta llized . Primary pyroxene 
may be p reserved. The dykes may show igneous d ifferent iation into 
plagioc lase-ric h and plagioc lase-poor layers. They are intruded by 
dykes of uni ts 7 and 8. It is tenta ti vely concluded that these dykes are 
between 2.5 and 2.7 b.y . old, based on the observed rela ti onships, 
and th e present ly known radiometri c ages of th e major periods of 
deformation and metamorphism in th e northern Superior Province 
(Weber and Scoates , 1978). 

The late g ran it ic rocks include metasomatic gneisses (6) , 
gran ites (7) and th e youngest granitic rocks, pegmatites, ap lites and 
alaskites of unit 8. Granite dykes, and the dykes of unit 8 show 
features suggest ing th at they are replacement bod ies formed by 
hydrothermal, inc reasing ly potassium-r ich so lutions, along pre
ex istin g fractures. Associated potassium metasomatism resulted in 
lit par lit vein ing, the forma ti on of interstit ial or porphyroblasti c 
potassiu m fel dspa r and the tra nsformation of hornblende to biot ite. 
The latter led to release of iron and to "p ink ing" of all the 
metasomatized rocks. 

Dykes of th e Molson Swarm (9) str ike north -northeast. At 
Molson Lake, th ey contain plagioclase-rich d ifferent iates as pods 
and dyke lets , as well as pegmatoid dyke lets . These peg matoid 
dykelets appear to have formed through mobilization of pre-ex istin g 
pegmatites during int rusio n of the Molson dykes . 
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ASSESSMENT OF URP SURVEY 

An Exploranium GR-310 d ig ital ga mma-ray spectrometer and a 
McPhar TV-1 sc intill ometer we re used to c heck some of th e roc k 
types and URP anoma lies. Last year's obse rva ti on that potassium 
feldspar-rich rocks, e.g. gran ite, alaskite, pegmati te and granod ior ite 
(4c) give the highest total count and uraniu m readi ngs was 
con fi rmed. Thi s correlat ion is a lso evident from the URP maps. The 
maps showing equiva len t uran iu m, equ ivalent potassiu m and to tal 
count are sim ilar. They are a ref lecti on of the dist r ibution of the 
potassium fe ldspar concentration in the rocks in th e areas of good 
(greater than 50 per cen t) exposure. However, in the area west of 
Molson Lake, where potaSSiu m feldspar-r ich rocks are poorly 
exposed, the maps show low equ iva lent uran iu m and equi valent 
potass iu m, and the URP map does not ref lect the composit ion of the 
bedrock. Th us, the URP map obviously ref lects a combination of 
outc rop f requency and potassium feldspar content in the bedrock. 

The highest total count gamma-ray read ings (12000 to 18000 
cpm) in the weste rn part of the project area (with the McPhar T V-1) 
were obtained in f ractures at the following locations (Weber and 
Chase, 1980): 
1) 13 km SE of Rob inson Lake (UTM 6016800N/ 675200E) 
2) 10 km ESE of Molson Lake (UTM 5999400N/667100E) 
3) 10 km SSE of Logan Lake (UTM 6027400N/ 685300E) 
These read ings are equ iva lent to approx imate ly 30 to 45 ppm U. 

MINERALIZATION 

Traces of pyrite and cha lcopyrite are ubiquitous in deformed 
and sheared metagabbros of un its 1 and 5. A very pronounced rust 
zone occurs with in sheared basic rocks in a myloni te zone 1.8 km 
west of the old power house at Ka nuchuan Rap ids, at the northwest 
end of Beaver Hi ll Lake (Schledewitz, 1980). Banded iron format ion 
at Logan Lake loca lly contains sulphides (pyrite). Dissemi nated to 
semi-mass ive pyrite also occ urs in several rusty zones, wh ich were 
exposed due to the extremely low lake leve l, in alte red ('sil icif ied') 
mafi c vo lcanic roc ks at Logan Lake and south of Logan Lake in unit 
2d. Some of the showings north of the Echimamish River (Tanton, 
1937). inc ludi ng the Pb-Zn showing , were exam ined. They were 
found to be assoc iated also w ith silic if ied maf ic vo lcanic rocks and 
not with iro n formati on as suggested in Tanton's map. Fractu res 
giving 18 000 cpm (total count). 13 km southeast of Robinson Lake, 
con tain pyrite and a weak ye ll ow sta ining wh ich is possibly re lated to 
altera t ion of urani ferous mi nerals. Thi s locati on coi nc ides closely 
w ith a peak in eU and eU/Th ra t io on the URP f light lines and mig ht 
warrant further investi gati on. 
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TABLE GS-7-1 

TABLE OF FORMATIONS, MOLSON LAKE
KALLlECAHOOLlE LAKE PROJECT 

PRECAMBRIAN 

Proterozoic 

Archean 

i.1 

4" 

41> 

3h 

, I 

1d 

1t1 

1, 

Late Granitic Rock s 

Hybrid gneiss 

PorphYfitl qr lf1odl,)fI!t .l'lt! I,)!"',llltil 'Int'I'>"; with IlltltJ( II 

and pink qr,lrllt!' <;111 ... ,{Illi Jykp<; 

Recrystallized mafic (to ultramaf ic) dykes 

PYfOX(>fl" and IH II qnhlt'fldt' p(]rptlyrohli-1';tl(, flli'tald~)~Jlf) It) 

,mq 11Ih(illl(' 

Early pluton ic rocks 

1!1I'dllHll Ie COdl'"t' 'l'.llrlt·d f,)II~lIt'd tlfJrnhl"!ldt, (. hlotl\t'l 

IOfltllllt' Ie ql,u; j! Hlh- pMII. porphylllJe ~~ d ) 

Metamorphic rocks and migmatites 

t, Huillt [, n,lid, lilt "i' '1 ;11.H HT1phlholl1t' (liP \0 ,!, 

llll'I';C, V. It, 111H' of \Il1I,hd-' ,It, •• 1) 

~d,qH1Cliht-' PI)I f' tl\-lltH .lmp" 10, lilli' II nlPtd'}dhhr (1 P""'I,III'y 

Wlttl.illfTI,ltltH '1 ,I n.l~ I,t I'lle J"inrJlt' 

nU.lflt'ttit-'I'111' 

Metavolcanic and related Intrusive rocks, metasedimentary rocks 

Int'Llhc!<."llt fll\t lIdllh j dll1l't'l~h)II1t' "!lUr,l,jlcdlly IIl"'rl,l"..tttlll 

with dlup">ld€> pl.lql(lcl,l' .. p 1<1 .. ~'1" 

H'it-I Illt',jl,lIl' Illtt.hl'OIIS , ?) , } 11. ... r,l",!·r.., l'f <1l'lnl ,lI ,111' l,h,h()lt, 

quartzofeldspathrC IClyprs an,i IllLlscovlte-hlotlh' -quartz-feldspar 

o;L.tllst {;,}lInt't 11 lll'rltt- }ltr1d tlluLtl' S{ tll'>t 1. I hlullfto 

1'''',Hllmllt Ie I 
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TABLE GS-7-2 

GEOLOGIC EVENTS IN THE MOLSON LAKE
BOLTON LAKE-RED SUCKER LAKE REGION 

Diabase to gabbro dykes of 

the Molson Swarm 

Laic-kinematic gran ites 

aplitE's and pegmatltes 

BaSIL dykps 

Granodiorite dykps 

Granodiorite batholiths 

sills and lit 

L{'ucotonalltes and 

tonairtes 

Phase IV 

Phase III 

o 

M 

s. 

Phase II 

0, 

M. 

Phase I 

ClastiC sediments ' 

Unconformi ty 

Fpldspar porphyry 

Maj o r shea rrng along no rt h

westerly and easterl y trends 

asymmetnc folds va ry from open to 

moderatE' closure with localized 

Isoclinal uprrght to s teepl y ove r

turned folds. with resultant narro w 

shear zones Jf1 areas of tight foldlrg 

Lower to m iddle amphibol i te faCies 

metamorphism In the gneiss terrane 

Potassium m etasomatism 

Contact metamorphism 

Gnelssoslty to metamorphic lay('r

Ing In narrow shear zones 

Cataclas tl c folia ti on 

Platf'Y quartz. blOtlt(' nnd amphlbol(' 

reallgnmenl 

Structure and style With i n tt"l e 

metavolcaniC sliite LH1Cf'f tam con

Sidered to be open fo lds and fa ulting. 

Within the tonali te gneiSs and 

mlgmalltt' st ructures arc typIfied 

by easterly- trending antl fo rms With 

modprate plunge and syn fo rms 

whi ch are uprrght Isoclinal fo lds of 

va rrabl e plunge 

Greenschist (to amphiboli te) faCies 

metamorphism 1f1 supra crustal 

roc ks 

Amphibolite fac'es metamorphism 

In tonalltlC gneiss lones 

S. Gnelssosl ly and meta-

morphiC layenng In tonalite 

complex 

Gabb ro and ultrtlmaflc Sills 

and dykes 

Mdflc floWS, fll1f10r felSIC 

flows, volcanogenic sedl 

mt'nts 

'Re!atlon~hlp bptw(>t'n clastiC sedrnwntary rocks and rntrusrVt' rocks of Phase II IS not 

t'XPOSf',j ClastiC' sf>dlmpntary rOCkS might be younger than Phase II (as e g In the Island 

Lakt~ grPf'nstonp hell) 



TABLE GS-7-3: VARIATION AND SUCCESSION OF SUPRACRUSTAL ROCKS BETWEEN 
ECHIMAMISH RIVER AND RED SUCKER LAKE 

Echimamish River 

(Maximum th ick ness 5 km ) 

Greywacke ( 11) 

- Po lym ictIc conglomera te ( 1 h ) 

- uncon formi ty? -

- Ano rthOS ite ( 1 e) 

(HairY Lake) 

Gabb ro (1d) 

Basa lt . pillo wed and 

massive ( la , lb ) 

Robinson lake-Logan Lake 

(M ax i mum thi ckness 2 km ) 

Feldspar po rph } Logan 
( 11) La ke 

Gabbro ( 1 d ) o nly 

Basalt , p i ll owed and 

mass ive (' a, 1 b ) 

Aswapiswanan Lake- Touchwood Lake 

(M ax imum th Ickness 2 5 km ) 

Feldspar porphy ry ( 11 ), 

abundan t ( 10 to 250 m thi c k ) 

Gabbo ( 1 d), abundant 

Mino r Intermed iate tu ffaceous 

roc ks (1 c) 

Basa lt. p i llowed and massive 
(1a, t b ) 
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Beaver Hill Lake-Rochon Lake 

(Max imum th ickness 4 km ) 

C rossbedded quartzi te ( t j) 

to su bg reywacke 
- Gabbro to ultramafi c si lls (Id ) 

abunda nt at northwest end 0 1 

the be lt 

Impu re quartzite to greywacke 
( 11) , anda lus lte- beanng 

schis t to ph ylli te ( t e) 

Intermedia te tu ffaceous rocks and 

garnet muscovi te sch ist (l c) 

Rhyoli te o r quartz porphyry ( t g) 

In termedia te tuffaceous rocks 

Interlaye red with pillow basalt 

( 1a) 

- Basalt. p illowed and ma ssive 

(1a, t b) 

Red Sucker Lake-Pierce Lake 

(Max imum thickness 1 5 km ) 

C ross bedded quartz ite ( t l) 

Co ng lo mera te. su bg reywacke 

matrix ( lh ) 

- unconfo rmi ty -

Gabbro (1d) 

In terlayered Intermediate 

dense grey tu ffaceous 

roc ks. ga rnet -rich , 

layered quartzo feldspat hlc 

roc k , quartz t co rd ier lte 

bioti te sch ist ( t e) 

Basa lt , pil lowed and 

massive ( la , lb ) 



GS-8 STRATIGRAPHIC INVESTIGATIONS OF THE ISLAND, STEVENSON, PONASK, BIGSTONE AND 
KNIGHT LAKES AREAS AND OF THE ISLAND LAKE GOLD MINE 

by Peter Theyer 

INTRODUCTIO N 

Th e natu re and stratigraphic setting of ultramafic lenses In th e 
Island Lake Greenstone Belt and adjacent areas (Bigstone Lake, 
Kn ight Lake, Stevenson - Ponask Lake ) was investigated This report 
co nce nt ra tes on the stratigraphic setting of the ultramafic bodies 
Th eir locat ions have been recorded by Theyer (1980), with the 
excepti on of a newly found ultramafic body in eastern Island Lake, 
(see Fig . GS-8-3) and a dunite occurrence on Picket Lake (R. Herd, 
pers. comm.) . A petrographi c and chemical invest igati on of these 
bodies will be based o n a series of samp les taken from each 
occu rre nce. 

Th ese studies were initi ated following the recognition that 
ultramafi c rocks, some of probable extrusive orig in , occur at or near 
th e interface between volcanic rocks (Hayes River Group) and 
ove rl yi ng detrital sediments (Is land Lake Group). The rocks at or 
near th is interface are potential hosts fOI' mineralization associated 
with u lt ramafi c rocks such as nickel. copper and pOSSibly gold (?) 
(Th eye r, 1978. 1979, 1980). 

STRATIGRAPHY 

Vo lca ni c rocks (Hayes River Group) 
Maf ic volcanic rocks. whi ch include massive and pillowed fl ows 

and laye red tuffs . fo rm th e st rati graphically lowest part of the 
greenstone be lt in this area. The strati grap hi c base has not been 
recogni zed and is considered to have been ob literated by granitoid 
intrusions. In tervolcani c detrital sediments. contrary to prevIous 
descri pti ons. (Wright. 1928; QUinn. 1960; Godard. 1963a. b) are 
res tri cted to layers of rou nded siliceous pebbles a few metres thick in 
th e eastern part of th e Island Lak e area. A large part of Bigstone Lake 
is underlai n by flow breccia. blue-grey pel it ic slate (that locally 
grades in to protoquartzite), and several ou tcrops of polymictic 
co ng lomerate and brecc ia. containing pebbles. cobbles and 
boulders of acid volcaniCS and quartz porphyry In a siliceous detrital 
matri x. 

Sed imenta ry rocks (Island Lake Group) 
A h ighly varied group of sediments conformably overlies the 

vo lca nic rocks . Angular unconformities between these two rock 
units are restricted to very localized erosional channels In the 
uppermost volcan ic layer. Evidence of a gradational concordant 
con tact between the two groups can be seen In the central Island 
Lake area (see Fig. GS-8- 1) where mafic tuffs are interlayered with 
bl ac k si li ceous slate which grades Into thick beds of black slate that 
is a typical component of th e Island Lake Group PrevIous 
desc ripti ons of the sedimentary group are abunoant; (Wright, 1928. 
1932; Quinn and Meinert. 1959; Quinn. 1960; Godard. 1963a. b). 
however, these auth ors concentrated on descript ions of polymictic 
co nglomerates. a faCies of the Island Lake Group restricted both in 
area and volume (see Fig . GS-8-1). The complete stratigraphy of thiS 
group and consequently its exact outlin e. as well as ItS re lationship 
to th e underlying vo lcanic and Igneous rocks, were never clearly 
defined . Thi s resul ted in a number of maps with different locations of 
th e co ntac ts. Godard , sums up this d il emma as follows. 

"h owever. the possibility still exists that some. or all of these 
rocks' may be long to the upper part of the Hayes River 
Group" (Godard. 1963, p 16) 

' which Godard mapped as Island Lakt> Group 
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The Island Lake Group contains sed iments ranging from tuff w ith 
slate interlayers. chert, black sla te. greywacke, arkose, subarkose, 
protoquartzite, and conglomerate. Variations between different 
stratigraphic un its can either be abrupt or gradational. e.g. black 
slate abruptly replaced by polymictic conglomerate or tuff 
gradatIOnally replaced by black pelite. 

SCHEMATIC STRATIGRAPHIC COLUMNS 

A series of six schematic stratigraphic columns, is shown from 
east to west in Figure GS-8-2 (see also Fig. GS-8-1) . 

Eastern Island Lake (Column 1) 
Column 1 shows one of the most complete section s of the Island 

Lake Group ThiS sequence begins with banded, partly fo liated 
volcanic rocks which are followed by a sequence of black slates that 
are partially exposed over an apparent thickness of at least 500 m. 
White quartz nodules and boudlns, remnants of disrupted quartz 
veins. are abundant In the basal part of the slate. Interfingering and 
overlYing the uppermost portion of the black slate are fin ely banded 
2 to 3 m thick greywacke layers which in turn are overlain by an 
approximately 10 m thick layer of polymictic conglomerate of the 
type described by Wright (1928) as being typical of the Island Lake 
"Series" Towards the stratigraphic top, the conglomerate becomes 
progressively finer grained and enriched in Silica. grading from 
greywacke Into quartzwacke and protoquartzite within a few metres. 
Cherty bands are Intercalated With quartzwacke and spo radic layers 
of ollgomlctic quartz pebble conglomerate. These fine grained, 
silica-rich detrltals are exposed over a width of at least 300 m across 
strike interrupted by sporadiC 1 - 2 m thick layers of black slate. A 
newly found ultramafic body (see Fig GS-8-3) IS thought to lie within 
thiS stratigraphic positIOn This sequence is capped by a polymictic 
conglomerate 

Central Island Lake (Column II) 
The structural geology of th is area is poorly understood and 

complicated by the intrusion of a gabbroic body. which li es along a 
tectonic contact w ith ultramafic rocks, and is fo lded into the 
siliceous wacke of the Island Lake Group. Nevertheless. it appears 
that the sequence at Eastern Island Lake IS repeated here; namely, 
mafic pillowed volcanic rocks are overlain by a layer of b lack slate 
which grades Into quartz wacke and protoquartzlte. topped by an 
approximately 3 m thick Iflyer of finely banded chert. Exac t 
relationships between the chert and the infolded gabbro are 
unknown . The chert IS interpreted to be overlain by an approximately 
150 m thick layer of protoquartzlte and arkose. Ultramafic rocks 
occurring In thiS location are Joined by black slate to the north and an 
intrUSive gabbro to the south The black slate is approx imately 150 m 
thick. and grades Into quartz ite which IS overlain by polymictic 
conglomerate. I e the uppermost layer of the Island Lake Group. 

West Central Island Lake (Column III ) 
ApprOXimately 1 - 2 m thick chert layers overlying mafic 

volcaniC rocks indicate the wan ing of volcan ism and the start of 
sedimentatIOn The cherts are overlain by an assemblage compris ing 
quartz wacke. protoquartzlte. qua rtz pebble conglomerate. black 
slat e. greywacke and a volcaniC ultramafic lense. This assemblage is 
topped by an extensive. thick layer of po lym ict ic conglomerate . The 
base of the Island Lake Group. which in the eastern and ce ntral area 
is alm ost exc lusively composed of mafic vo lcaniCS. is largely made 
up of quartz porphyry In western Island Lake. Evide nce of old 
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erosional su rfaces in the quartz porphyry, In instances showing 
erosional pockets and cracks filled with a light greenish pYlitic 
sand stone, were found in two outcrops. The quartz porphyries were 
the source of a large quant ity of pebbles found in the ser ies of 
polymic tic cong lomerates . 

Western Island Lake. Co lli ns Bay, Stevenson Lake. Ponask Lake 
(Columns IV and V) 

The stratigraphy of th e Isla nd L.ake Group in Its western 
pro longation remains more or less unchanged in Its arrangement 
and petrographic composition . A sequence of quartz wackes and 
sil iceo 'Js slates overl ies maf ic volcanic rocks . The major faci es 
changes in th e western prol ongati on is th e almost comp lete 
disappearan ce of th e polym ict ic cong lomerate and black slate. The 
Island Lake Group is represented here by a monotonous ser ies of 
quartz wackes and protoquartzites. In Eastern Stevenson Lake 
conglomerate was found in a sma ll lense. over lYing eroded quartz 
porphyry and sporad ic layers of quartz pebbles in quartzwacke. 

Kni ght Lak e 
A stratigraph ic co lumn through th e eastern part o f Knight Lake 

shows a stratigrap hi c success ion which is typical of the Island Lake 
Group. containing quartzwacke, protoquartzite and siliceous pelite 
interl ayered with black slate and lenses of po lymictic cong lomerate. 
The natu re of the contac t between th ese rocks and the vo lcan ic 
rocks is unknown . 
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Bigstone Lake 
Although a correlat ion between the strat igraphy of Island Lake 

and that of Bigstone Lake has been proposed by Mcintosh (1938), 
Quinn (1960), Ermanovlcs, et al (1975) and Herd and Erman ovics 
(1976), neither the composition of the conglomerates nor the 
stratigraphic pos ition of the sediments (which are both underlain 
and over lain by volcanic rocks). are comparable to the Island Lake 
Group. It appears more likely that the sediments on Bigstone Lake 
represent a separate group of intravolcanic detrital rocks. 

ISLAND LAKE GOLD MINE 

History (Excerpt from McMurchy. 1944) 
Gold minera lization was del ineated in Eastern Island Lake (see 

Fig GS-8-1) by approximately 1 500 m of dr ill ing during 1931-32. The 
indiVidual islands wi ll be called for identif ication purposes: West, 
Centre. M ine and East Islands. Go ld Island which contai ns the ore 
zone is a sma ll Island between Cent re and Mine Islands (See Fig. GS-
8-3) The shaft. mill concentrator and powerhouse were located on 
Mine Island . Access to the orebody was established by a shaft o f 
approximately 83 m depth with levels at approximately 42 m and 73 m. 
Subsequent underground explorat ion dUling 1933 and 1934 fail ed to 
delineate a substant ial orebody. However. production until t he end 
of 1934 was reported by the company to amount to approximately 
6870 tonnes of ore grading 17.2 grams/ tonnes (0.6 ounces/ ton ) of 
gold . Operations were f inally suspended in March. 1935 due to the 
lack of mineable ore. 
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Geology 
Deta ils of the geo logy are shown on a sketch map (Fig . GS-8-3). 

Mafic vo lcan ic rocks underli e the islands to the south of West, 
Cen tre, M ine and East Islands. These islands, however, are under lain 
by an assemb lage of detrital sed iments and quartz porphyry. The 
sed iments inc lude (in approx imate ly decreasing order of abundance): 
arkose, quartzwacke , protoquartz ite, b lack slate and rare quartz
pebb le conglomerate. An extensively altered zone of bleached, 
carbo nat ized, sil iceous sch ist contain ing shear b locks of quartz 
po rphy ry, pervas ively minera li zed wi th pyrite, underl ies most of the 
south shore of M ine Island. Go ld Is land and the eastern part of 
Cen tre Island are underlain by unaltered, quartz porphyry. Fine 
gra ined, da rk grey, massive quartzi te, hosting rare quartz pebb les of 
up to 10 cm in d iameter underlies the sou thwestern shore of Cent re 
Island . The res t of this is land is co mposed of light green arkose 
con taining ra re quartz pebb le beds, black slate and gabbro. West 
Island is composed of sil iceous detr ital sediments and black slate. 
East Is land has a simi lar composit ion , however, the southern half of 
th is is land is bleached and altered, thus be ing in terpreted as the 
eastern prolongation of the Mine Is land alterat ion zone. 

St ratig raphy 
Th is roc k assemb lage, hosting th e Island Lake go ld mine, is part 

o f th e lower Island Lake Group. The stra ti graphic interval in wh ich 
these rocks occur is h igh li ghted in Column I (Fi g. GS-8-2). 
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Discussion 
The ore, supposedly located in "gold-bearing quartz" (McMurchy, 

1944, p. 7) was found under "Go ld Island" underlain mainly by very 
fresh looking, part ially sheared and folded pink quartz porphyry and 
altered bleached siliceous schist. Small interlayers are very dense 
and appear to be chert. The majority of the muck pile contains 
intense ly altered, bleached and deformed sil iceous schist, which 
appears to be derived from sheared quartz porphyry. The remaind er 
is made up of quartzite with abundant pyrite interlayers and some 
black sla te. It is thus interpreted that the gold mineralization was 
located in strongly altered sil iceous schist, quartzite, and black slate, 
that experienced intense shear ing , b leaching, carbonatization in 
parts, and pervas ive pyrite minera lization. Th is assemb lage was 
intruded by quartz porphyry of possib ly diffe rent ages, since only 
some show intense deformation while others are fresh. This 
assemblage is highly favourable for the location of gold 
mineralizat ion according to Pyke (1975), Karvinen (1978, 1980) . It is 
also located at t he site of a facies change from volcanic to 
sedimentary rocks considered to be significant in the siting of go ld 
depOSits (Karv inen, 1980) The lower part of these sediments are 
hosts to st ra tabound ultramaf ic extrusive rocks at least in part, 
(Theyer, 1978, 1979, 1980). A connect ion between ultramafic rocks 
and gold mineralization may be specu lative, however, it finds 
wor ldwide support (Pyke, 1980). Thus a new occurrence of 
ultramafic rocks found some 700 m north of Gold Is land , surrou nded 
by black shales of the lower Is land Lake Group may be of 
significance to th is m inera lizat ion. 
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GS-9 WHITE LAKE-M IKANAGAN LAKE PROJECT 

(Parts of 63K/12 and 13) 

by Alan H. Bailes and Eric C. Syme 

INTRODUCTION 

Mapping at a sca le of 1 :1 5840 was completed d uring the 1980 
f ield season for th e White Lake-M ikanagan Lake Project area (Fig. 
GS-9-1, Pre lim . Map 1980-W1). This report inc ludes an outline of the 
major struc tural compo nents of the area, brief descriptions of th e 
main rock un its encountered during this year's mapping, and 
changes to strat ig raphy previously establi shed (Bailes and Syme, 
1979). Systemat ic sampl ing for chem ica l ana lys is was also 
co mpleted for the th icker strat igraph ic success ions and major 
intru sive bodies; analyses wi ll be re po rted at a later date. 

Four volcanogen ic mass ive sul phide deposits (White Lake, 
Cuprus, Centenn ial and Sourdough Bay) are located in the pro ject 
area. Th eir posi ti on in the local volcanic strati graphy has been 
identifi ed. Th e White Lake and Cuprus deposits occur on one zone 
and the Centennial and Sourdoug h Bay deposits occur on another 
zone. Struc tural complexities prec lude co rrelat ion of the two ore
bearing zones. 

STRUCTURAL SETTING 

A ser ies of through-go ing fa ults d ivide th e volcanic succession 
into five distinct b locks (F ig. GS-9-1). A major fold, th e Northeast 
Arm sync line (F ig. GS-9-1), occu rs in the Bear Lake b lock. In othe r 
blocks th e strat igraphy is ei ther homoclinal (Bakers Narrows, 
Sou rdough Bay, Scott ie Lake and Manistikwan Lake Blocks) or 
broken up by a se ri es of intersectin g major and minor fau lts 
(Whi tef ish Lake-Mikanagan Lake Block). A zone of c lose-spaced 
su bpara ll el fau lts ex tends from west of Bakers Narrows, through the 
Pineroot River to Whitefish and Mikanagan Lakes. 

Each block has a unique stratigraph ic sequence which is not 
repeated in other blocks. Thi s precludes th e deve lopment of a 
coherent volcanic stratigraphy for the entire map area. However, 
furt her deta iled work is p lanned for adjacent areas and may identify 
repet iti on of some of th e major un its and permit the deve lopment of a 
reg iona l strat igraphy. 

The absence of sch istos ity assoc iated with some of the major 
fau lts ind icates that th ey probab ly formed early and at a high 
stru ctura l level. They are common ly subparalle l to th e stratigraphy, 
loca ll y abruptly cu t up or down section, and are imbri cated; the 
Northeast Ar m fault is associated with a major, sho rt limbed fold . 
These features suggest th at the fa ults may have origina ll y been 
thru st surfaces. Strong sch istosi ty assoc iated with some fau lts may 
ref lect reactivation during later deformation, at deeper structura l 
levels. 

DESCRIPTION OF STRUCTURAL BLOCKS 

Supracrustal rocks in the map area be long to th e Am isk and 
Missi Groups of th e Apheb ian Flin Flon vo lcan ic belt. The Am isk 
Group is in tru ded by large gabbro sil ls and small bodies of fe lsic 
granitoid rocks. Metamorphic grade is approx imately middle 
greenschist fac ies. Primary structures and tex tures are genera ll y 
we ll preserved. 

BEAR LAKE BLOCK 
The st rat igraphy has been described previously for the Bear 

Lake Block (Bai les and Syme, 1979) . Minor changes, noted be low, 
we re made to accommodate the data co llected in the 1980 field 
season. Representati ve stra ti g raphic sections of th e Bear Lake Block 
are shown in Fig. GS-9-2. 
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The stratigraphic thickness of unit 1 subaqueous intermediate 
f lows has been extended to a total th ickness of 3.3 km . The Inlet Arm 
fault has removed an unknown thickness from th e base of unit 1; 
despite thi s truncation it is t he thi ckest unit identified in the map 
area. Flows of un it 1 are si milar to a th ick sequence of fl ows over lying 
the Flin Flon orebody and exposed in th e Hidden Lake syncl ine 
(Stockwe ll,1960). 

A re-exam inati on of uni t 2 intermediate subaqueous pyro
clastics has indicated th e presence of a subtle internal st ratigraphy 
which includes four subunits not previous ly reported. The internal 
stratigraphy , from base to top, inc ludes: (1) fin e gra ined intermediate 
to felsic tuff charac terized by vague bedding and smal l phenoclasts 
of quartz, (2) vague ly bedded to massive, intermed iate to fels ic, 
pumice-lu mp bearing tu ff, and (3) vaguely bedded to well bedded 
intermediate lapi lli tuff. The White Lake and Cuprus Cu-Zn sulphide 
deposits d irec tl y ove rlie the in termediate lap illi tuff and are hosted by 
graphit ic mudstones w ith minor chert (unit 4). South of the Wh ite 
Lake Mine, on new Highway 10, the four new subunits of un it 2 occur 
in the hinge zone of a tight sync li ne; these subunits are not present 
north of the highway. They d iffer from the ma in pyroclastic sequence 
in that they are dominantly sed imentary and thin -bedded. The 
uppermost unit (2g) consists of interbedded intermed iate tu ff , felsic 
tuff , che rt, jasper and m inor sulphide layers. There is a general 
upward decrease in pyroclast size, and an increase in regularity of 
bedd ing, from the base to the top of unit 2. 

The pyroclast ic or igin of un it 7 bedded intermed iate tuff (w ith 
turbidite-like bed zonation) has been confi rmed by microscopic 
identification of bubb le-wal l shards and pum ice granu les. Pyrite
bearing mudstones, graph it ic mudstones and chert formerly 
identified as a separate un it are now included at the top of unit 7 
because they contain interbeds of tuff. These fine grained sed iments 
(unit 7e) and a ca rbonate-rich mudstone (unit 7f) were deposited 
during the gradual cessat ion of the pyroclastic activity represented 
by un it 7. 

SCOTT IE LAKE BLOCK 
Few changes have been made in the stratigraphy with in the 

Scottie Lake Block, as described by Bai les and Syme (1979). 
However, two previously unrecogn ized faul ts (Figs. GS-9-1 & 2) are 
interpreted to occur with in the block, one near the base and one near 
the top. The lower fau lt separates the main volcanic sequence (units 
10, 12) from a dominantly felsic p lutonic terrane (un it 44) contain ing 
screens of dacite (unit 11) and in termed iate flows (unit 12). The 
upper fau lt is para llel to strati graphy and occurs between units 13 
and 14. The fault is ident ifi ed by sch istose zones in unit 14, the 
truncati on of a northwest-trending fau lt at Whitefi sh Lake, and the 
presence of strong ly foliated quartz-megacrystic tonali tes which 
occur preferen ti ally along the fault. 

Uni t 12 has been sli ghtly expanded to include rare pyroxene
phyric flows that occur sou th of new H ighway 10 and in the Scottie 
Lake area. The top of the sequence of rusty-brown weathering 
aphyric f lows (un its 12a, b) is marked by a thin subunit of fine grained 
sed iments (unit 12e). Microscopic exam ination of unit 12a shows 
these f lows to be characterized by ske leta l crystals of pyroxe ne 
(pseudomorphed by acti no lite) and plag ioc lase (pseudomorphed by 
albi te). 

Unit 13 remains as described (Ba iles and Syme, 1979), apart 
f rom the recognition of copper-beari ng strati form su lphides 
associated with subunit 13d. Th e sulph ides are exposed in a road-cut 
on new Highway 10 and may be approx imate ly eq ui valent to the 
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Levasseur showing at th e north end of Schis t Lake. 
Th e North east Arm fault forms th e wes tern bou ndary of the 

Scott ie Lake Bl ock (Fig. GS-9- 1) and has been traced fro m the 
sou thern to no rth e rn marg ins of the map area. This faul t has 
t runca ted most of th e east lim b of the North east A rm sync li ne, 
re moving al most 4 km of th e Bea r Lake secti on . South of Mikanagan 
Lake it t ru ncates south west-t rend ing beds of unit 28, and loca lly cuts 
into th e upper pa rt o f the Mi kanagan Lake maf ic sil l (un it 40). 

BAKERS NA RR OWS BLOC K 
The Bakers Narro ws Bloc k co nsists of at least 3.8 km of 

homoc linal, sou th east-faci ng stra ta t ru nca ted at a high angle to the 
wes t by the North A rm fa ult (Fig. GS-9-1). Th e main components of 
thi s b lock are subaqueous intermed iate f lows (uni t 18), dacite f lows 
(u nit 19), and mafi c flows (u nit 17); the sequence is shown in Figure 
GS-9-3. Th is strat ig ra ph ic sequence is characte ri zed by the almost 
to tal absence of py roclast ic an d epic las t ic materia ls. 

SO UR DOUGH BAY BLOCK 
The Sourdough Bay Bloc k is economica ll y important in that it 

con tai ns the Centennial, Sou rdough Bay and Pine Bay massive Cu
Zn sulphide deposits. Strati g raphy of t h is b lock. incl udi ng the 
approximate posit ion of th e sulph ide zones, is shown in Figure GS-9-
3. The bl ock is bou nded o n th e east by th e North A rm fault and on the 
wes t by the Sourdough Bay fault (Fig. GS-9-1). 

The bloc k is c harac terized by a basa l felsic volcanic complex 
(p redomi nant ly dacit ic com pos it ion) ove rla in by th in units of 
su baqueous in term ed iate f lows, vo lcan ic lastic rocks, and sed i
mentary rocks . At th e Cente nnial Mine the su lphide zone is 
assoc iated with felsic pyroclasti c rocks and py rit ic sed iments (Price, 
1977 ; Provins, 1980) wh ich do not outcrop at su rface. The 
Sourdo ugh Bay depos it and its host rocks do not ou tc rop bu t the 
zone is co nta ined betwee n a un it o f p ill ow b reccia (un it 20d) and 
ove rly ing eq uigranu lar intermediate fl ows (u nit 20a) . 

The fels ic volcan ic co mp lex (un it 21) can be co rrela ted to the 
northeast with high ly alte red and loca lly mi nerali zed felsic rocks 
conta ining th e Baker-Patton show ing. The un it is best exposed on 
the southeast side of the peninsu la between Sourdough Bay and the 
North Arm , where mass ive quartz-ph y ri c dykes intrude strong ly 
deformed dac it ic pyroclast ics. 

The vo lcanic last ic and sedimentary roc ks (unit 24) co nsist of a 
heterogeneous sequence of interbedded tuff , c rys tal tuff. graded 
g reywacke-sil tstone-mudstone, coarse hete rol ith ic vo lca ni c brecc ia 
and carbo nate-r ich sed iments. They can be t raced along strike to th e 
northeast into a sequence dominated by su baq ueous intermediate 
flows and pill ow-fragment brecc ia. 

WHI TEFI SH LAK E-MIKANAGA N LAK E BLOCK 
Th e Whitefish Lake- Mikanagan Lake Bloc k is characterized by a 

se ri es of fault-bounded slices. Th e slices are homoc linal w ith 
va riab le fac ing d irect ions and diffe rent stra t ig raphic componen ts. 
This fau lt b lock d iffers f rom others in the map area in that it alone 
co nta ins Miss i Gro up stra ta, ty pica lly wit h in narrow, fa ult-bounded 
sl ices. In ad d it io n th is b loc k contains vo lca nic and intrusive rocks 
rich in pyroxene and p lagioc lase phenocrysts. In the western half o f 
the block the units stri ke at a h ig h ang le to fau lt trends . A 
heterogeneous sui te o f small, i rreg ular, porph yr it ic intrus ions (units 
38 , 41 , 45, 46, 47) occu r in thi s bl ock. 

East of the Pine root Ri ver su baqueous intermed iate f lows (u ni ts 
25 to 27) and vo lca n ic conglo merate (u nit 31) are dom inant. In wes t
fac ing faul t sl ices most o f the flows are py roxene-phyric (uni t 25). A 
distinct ive pa le brown weathe ring un it o f aph yr ic to weak ly 
p lagioc lase-ph yric intermed iate pil lowed f lows (u nit 26) occu rs in an 
east-fac ing fau lt sl ice. Vo lca nic cong lomerate (un it 31) occurs 
promi nent ly in two west - faci ng sli ces. assoc iated with pyroxene
phy ri c f lows (un it 25). It is up to 570 m th ick and is underlain by 
py roxene-phyri c intermediate f lo ws and ove rla in by felsic vo lcan ic 
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rocks . The cong lome rate is matrix- to clast-suppo rted and co nta ins 
a variety of subangula r to rounded pebb le- to bou lder-s ized c lasts of 
pyroxene-phyric f low and dyke rocks. Larger c lasts are typ ical ly 
jo int-boun ded w it h rounded corne rs. Beds in the conglomerate are 
very thick and mass ive, and on ly in except iona l exposures can bed 
contacts be identif ied. This depos it is texturally immature with some 
o f t he cha racteristi cs of debris fl ows. 

A seque nce of well bedded intermed iate and mafic pyroxene 
and plag ioclase c rysta l t uff and subordinate lapi II i tu ff occurs west of 
the Pineroot River. These rocks face southeast in a th ick fau lt slice 
and face west in a thi n fault sl ive r; t he thicker sequence may be 
fo lded . T he beds ra nge in thick ness from a few cen tim etres to several 
mete rs and are typ ica ll y graded w ith paralle l- lam inated tops . 

The Missi Group unconformably overl ies Am isk Group volcanic 
rocks . Hematife rous rego l iths deve loped on the volcan ics are 
exposed near Scott ie Lake and north of Wh itefish Lake. Am isk 
pillowed flows appear to top away from the Missi at th e Scott ie Lake 
unconformity, ind icating there may have been a period of 
deformat ion prior to deposition of the Missi Group. 

Th e M iss i Group cons ists of immature, trough cross-bedded, 
f luviatile sands, gravels and conglomerates . Mauve weathering 
varieties con tain abundant hematiferous c lasts, g ranu les and 
cement whereas the grey varieties lack the abundant interg ranu lar 
hemat ite and conta in fewer hemat iferous clasts. 

MANIST IKWAN LAKE BLOCK 
Only a smal l portion of the west-facing Manist ikwan Lake B lock 

is exposed along the west marg in of the map area. It is separa ted 
from the east-facing Bear Lake Block by the Inlet Arm fau lt. Where 
the fault is exposed on Manist ikwan Lake it is expressed by a 2 m
wide zone of in tense schistosity . 

Rocks in the block comprise thick subaqueous fe lsic flows (unit 
33), gabbroic-textured intermedia te to mafic flows (unit 34) and 
minor greywacke, si ltstone and mudstone (uni t 35). The fe lsic flows 
consist of massive portions with int imately associa ted tu ffaceous 
rocks (Fig. GS-9-4) . These flows show some of the fea tures of 
subaqueous rhyol ite f lows described by de Rosen-Spence et al. 
(1980) . Gabbro ic-tex tured rocks (unit 34) are typically massive with 
g rain s ize up to 1 mm; gradation upward to finer g rained rocks and 
interca lat ion wit h compositionally sim i lar pil lowed units suggests 
that they are th ick f lows. These f lows are intercalated with t he felsic 
f lows of unit 33. 

Early east-t rend ing faults truncate one of the major fels ic flows. 
These ea rly fau lts are truncated by the In let Arm fau lt. and may be 
synvo lcanic fea tures. 

INTRUSIVE ROCKS 

In the map area there are five major intrusive suites , some of 
which p redate the major bou nd ing fau lts and some of which 
postdate these fau lts. They inc lude la rge different iated gabbro sill s, 
pa rt of a felsic granitoid pluton and high-leve l po rphyrit ic 
intermedi ate- fels ic bod ies. 

WHITE LAKE INTRUSIONS 
There are three mafic si lls in the Bear Lake Block which show 

sim ilar litho logies and zonation . Two of th e sills have well deve loped 
zonation and top to the east, whereas one of the si ll s has a poor 
zonation and tops to th e west. The largest and best-zoned si ll is 
330 m thick. w ith the follow ing zones (from base to top) : 
(1) "brown" gabbro: medium grained. brown-weathering, w ith 50% 

equant, 1 - 2 mm amph ibo le, and 50% light brown weathering, 
ep idotized p lagioclase. Igneous layering occurs in the brown 
gabbro at or near its contact with th e green gabbro; 

(2 ) "g reen" gabbro: med ium grained, dark green to black 
weathering. wi th up to 60% equant 1 - 2 mm amphibole and 40-
50% st rong ly hematized p lag ioclase; 
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(3) quartz diorite : medium to fine grained , g rey and green 
weathering, with 20% biotite and chlori te, 5 - 10% quartz , 50-
60% tablet-shaped plagioclase, and 10 - 15% granophyric 
quartz-plagioc lase intergrowth . 

MIKANAGAN LAKE INTRUSIONS 
Three gabbro bodies belonging to this suite occur in the map 

area and extend into the adjacent area to th e north . They include a 
1.2 km thick, strongly differentiated east-faci ng sill, a 2.7 km thi ck 
apparently homogeneous sill or pluton , and a 360 m thi ck, strongly 
differentiated west-faci ng sil l. Th e sequence in th e 1.2 km thick sill is 
shown schematically in Figure GS-9-5 . 

WHITEFI SH LAKE MAFIC INTRUSIONS 
A group of apparently related intrusions, rangi ng from 

peridotite and pyroxenite to tona l ite in composition , occu r in the 
Scottie Lake Block and Whitef ish Lake-Mikanagan Lake Block, west 
of Whitefish Lake. They appear to form both com posite and 
compound sills . This is th e on ly in trusive su ite in th e map area that 
con tain s ultramafi c phases . 

AIRPORT GRANITE TO TONALITE 
A fault -bounded slice of dominantly felsic plutonic rocks occurs 

south of the Centen nial M ine and extends out of the map area to the 
south . Th e predominan t lith ology is an equigranu lar, 1 - 2 mm , 
o range-buff to wh ite weathering granite composed of 30% quartz, 
40% white feldspar and 30% pale pink feldspar. It local ly contains 
phenocrysts of quartz and plagioclase . Small irregular dykes or 
pyroxene-phy ri c gabbro locall y in trude the granite. 

WH ITEFISH LAKE QUARTZ MONZOD IOR ITE 
This porphyritic intrusion is 2 900 m long and 300 to 600 m w ide. 

It is intruded along and cross-cuts seve ral major faults in the 
Whitefi sh-M ikanagan Lake Bl ock and is therefore a late intrusion not 
related to Amisk volcanism . The body and related Cu-Mo sulphide 
mineralization are described by Baldwin (1980) . 

Th e interior of th e intrusi on is equigranula r (1 - 2 mm) to weakly 
fel dspar-phyric, and quartz monzodiorite in composition . Marginal 
phases and dykes are densely feldspar- phyric and contain 
numerous Amisk Group xenoliths. Volcanic rocks near the margin of 
the bod y are commonly ru sty-weathering, weakly pyritized and 
epidotized . Portions of the intru sion are noticeably altered; th e 
nature of the alterat ion is described by Baldwin (1980) 

CONCLUSIONS 

Mapping completed in 1980 has establ ished that the basic 
stru ctural pattern in thi s part o f the Flin Flon volcani c belt is 
dominated by fault -bounded blocks. Each b lock is characterized by 
a unique stratig raphic sequence which ca nnot be correlated with 
that in adjacent bl ocks. Significant movement must have occu rred 
on th ese fault s to ju xtapose unrelated stra t igraphic components . At 
least some of th e fault s are post-Mi ssi but appear to predate some of 
the intrusive act ivity. Further mapping in the Fl in Flon area will have 
as a major obj ective th e correlation of stratigraphy between major 
fault blocks and the development of a coherent regional volcanic 
stratigraphy. 
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GS-10 - MINERAL DEPOSIT STUDIES - FUN FLON/KISSEYNEW 

by G.H. Gale 

INTRODUCTION 

The 1980 field season was devoted mainly to (1) the detailed 
examination of mineral occurrences in the sedimentary gneiss 
terrane immediately north of the Flin Flon Greenstone Belt to provide 
a data base for m€tallogenic studies in the Kisseynew Sedimentary 
Gneiss Belt, and (2) the continuation of mineral deposit 
invest ig ations in the Flin Flon region of the Flin Flon Greenstone 
Belt. 

Mineral occurrences on Kisseynew Lake, Kississing Lake, Star 
Lake and Batty Lake (Fig. GS-10-1) were examined and where 
warranted mapped in detail. In addition, the geology of parts of these 
lakes was reconnoitered to establish regional controls for the 
mineral deposit types Identified. In the Flin Flon region 
invest igations included an examination of selected mineral 
occurrences, detai led sampling of the Mud Lake and Baker Patton 
altera ti on zones and mapping of the rocks in the immediate footwall 
to the Flin Flon Mine. 

The main features of the investigation in the Kisseynew 
Sedimentary Gneiss Terrane are presented here. Detailed maps of 
other occurrences will be deposited in a Mineral Deposit Open File 
and be made ava ilable upon request. 

WELDON BAY AREA 

The geological setting and geneSis of mineral occurrences in 
the Weld on Bay area (Fig. GS-10-1) are of interest since this area 
contains the junction between the Kisseynew Sedimentary Gneiss 
Belt to the north and the Flin Flon Greenstone Belt to the south. 
Kalliokoski (1953) considered minerai occurrences in the Weldon 
Bay area to "occur along the Weldon Bay fault zone". Assessment file 
reports in the Mineral Resources Division indicate that narrow 
intersections of sphalerite-pyrite mineralization have been en
countered in drill holes put down on the electromagnetic conductor 
associated with this occurrence. Detailed mapping of known 
showings in the area revealed that the sphalerite mineralization is 
stratabound and hosted by sedimentary rocks - the vein-like nature 
of the sphalerite mineralization is due to local mobilization rather 
than emplacement along fault zones. 

The geology of the sphalerite mineralization is shown in Figure 
GS-10-3. The 50 m thick unit of white to buff-weathering layered 
rocks south of the trenches appears to have been considered a 
mylonite by Kalliokoski (1953) This rock has laminated and massive 
layers 10- 40 cm thick that are often separated by pelitic layers a few 
cm thick. It contains occasional quartz crystals (1 - 2 mm in diameter) 
and whereas some layers have a buff colour and a feldspathic 
appearance, others are silicic and havea cherty appearance. Several 
kilometres east along strike there are several outcrops of a white 
weathering feldspar-bearing massive rock that appears to be a felsic 
volcanic fl ow and the layered silicic rocks in Figure GS-1 0-3 could be 
tuffs, ash and/or chert associated with this volcanic event. In 
add iti on to the stratabound dista l exhalative sphalerite minera li za
tion described above, three other types of mineralization are present 
in the Weldon Bay area. These are: (a) stratabound pyrite and 
pyrrhotite (disseminated to near solid sulphide) associated with 
quartz-rich sediments of garnet-biotite-quartz gneiss in close 
proximity to massive and layered amphibolities; (b) stratabound 
pyrite-chalcopyrite mineralization in layered, streaky (calcareous?) 
adjacent to garnet-biotite-quartz gneiss; and (c) chalcopyrite 
mobilizate in a pegmatite associated with a gabbrolc intrusive. 
Information on th ese occurrences are summarized in Table GS-1 0-1 
and their possible stratigraphic relationships shown in Figure GS-
10-4. 
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KISSISSING LAKE AREA 

Investigations in thi s area were conducted on both regional and 
deiailed scales. These studies have illustrated the need for a 
remapping and reinterpretation of the geology and stratigraphy of 
this area as existing geological maps are inadequate in projecting 
the extension of mineralized units. 

Yakushavich Island .- Collins Point 
Two distinct types of mineralization are present in this area (Fig. 

GS-10-5) namely, Type I Zn-Pb-Cu mineralization with minor iron 
sulphide (10 - 20% Py-Po) and, Type Iia Py-Po mineralization with 
trace Zn-Cu. 

The type I mineral occurrences occur wholly within a garnet
biotite-quartz gneiss which is general ly quartz-rich and contains 
minor feldspar. This metasedimentary gne iss is thinly layered (10-
30 cm average layer thickness) and individual layers are locally 
laminated (1 - 10 mm laminae). The rock is generally psammitic with 
semipelitic layers common, however, pelitic layers are rare and 
where present are only a few cen ti metres thick. Graphite is a 
common constituent. Disseminated (1 - 5%) pyrite is scattered 
throughout the rock and imparts a distinct ive rusty appearance to 
the unit that it can be referred to locally as the rusty weathering 
gneiss (cf Tuckwell, 1979). This unit is readily distinguishab le from 
the quartzofeldspathic rocks and "typica l" greywacke. 

The mineralization occurs as stratabound dissem inated to near 
solid sulphide. A cordierite-biotite-anthophyllite rock in close 
proximity to the mineralization is similar to metamorphosed 
alteration products resulting from hydrothermal exha lative acti vity 
observed elsewhere. Quartz-r ich (cherty) layers overlying the 
occurrence on Yakushavich Island (F ig. GS-10-7) are probably 
exhalative products and suggest a norma l sequence at this locality, 
however, a definite cross-cutting relationship between the 
underlying metasedimentary rocks and the alteration product has 
not been established and thus a stratigraphic sequence cannot be 
definitely established at this time. 

The sulphide mineralization at K1 on Yakushavich Island 
comprises a 25 cm or more thick layer or near solid sulphide 
consisting of sphalerite, pyrite, and chalcopyrite . A Collins Point 
near solid sphalerite, disseminated galena (10%) and disseminated 
sphalerite in quartz-riCh rocks (chert), b iot ite-ga rnet-anthophyllite 
rocks, and near solid pyrite-pyrrhotite-sphalerite are present in 
rubble derived from trenches cut into the gossan zone. 

The Type II occurrences consist o f disseminated to near so lid 
pyrite and or pyrrhotite in association with a quartz-rich layer a few 
tens of centimetres in thickness. The sulphide-bearing layers are 
stratabound and can be traced long str ike for several hundred metres 
and occur at the stratigraphic position over distance o f several 
kilometres ThiS type of mineralization occurs either within the 
layered garnet-bearing amphibolite (K49) or at its contact with the 
stratigraphical ly underlying garnet-biotite-quartz gneiss (Fig. GS-
10-8). 

A third type of mineralizat ion (Loca lity K52) consists o f galena
bearing quartz-feldspar pegmatite and near solid pyrrhotite-pyrite
sphalerite ThiS occurrence is hosted by garnet-biotite-quartz gneiss 
and probably occupies a stratigraphic pos iti on similar to that of the 
CollinS POint occurrence (K51). 

The sequence at Collins Point (Fig. GS-10-9) appears to be 
overturned with respect to that on Yakushavich Island (F ig. GS-10-
6) ThiS would Indicate the presence of large recumbent isoclinal or 
nappe structures In this area which can be expected to produce 
repetitions of "favourable units" on both a local and regional scale. 
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Ideal The 60 cm th ick near so li d sulph ide (Sp-GA-Cp-Py-Po) 
minera lizati on at the Ideal deposit (K68) is underlain by an 
anthophylli te-ri ch rock (alteration zone) and overlain by a quartzitic 
(che rt y) layer. Minor sphalerite mineralization with associated 
alteration (biot ite-garnet-anth ophyll ite) present south of the main 
su lphide zone may represent a second minera lized layer or merely a 
pa rt o f the alteration zone associa ted with the sphalerite-rich 
su lphide layer. 

The rocks overlying this sulphide layer are the rusty weathering 
garnet-biotite-quartz gneiss which in turn is overlain by garneti
ferous amph ibol ite (Fig. GS-1 0-1 0). The footwall rocks include 
garnet-biotite-quartz gneiss and a thinly layered (1 - 2 cm) dark 
green rock with approx imately 40% hornblende and 60% quartz. 

Mailman Lake Several trenches have been cut in dissem inated 
to near solid iron su lphide (Po ± Py) and quartzose layers that are 
hosted by garnet-amphibolite . On ly traces of sphalerite and 
cha lcopyrite have been found in these trenches. The occurrences 
are strat igraphically equivalent to those at locality K26 on 
Yakushavich Island . These rocks are underlain by the rusty 
weathe rin g garnet-biotite-quartz gneiss to the west and the 
hornblende-bearing quartzofeldspathic and calc-si li cate-bearing 
rocks to the east. 

Sherridon Mine Detailed mapp ing in the Sherridon area (Froese 
and Goetz, 1980; and Goetz , 1980) indicate th at the immediate host 
to the Sherridon massive sulphide Cu-Zn deposit are quartzo
feldspathic-and calc-s ili cate-bear ing gneisses. On the basis of 
prelim inary investigat ions in the area (GS-1 0-11) it appears that the 
host rocks to the Sherr idon deposit represent a different 
strat igraphic position from that of the garnet-biot ite-quartz gneiss 
hosting the Ideal and Yakushavich Island occ urrences. The relative 
strat igraphic positions of these two types of mineralization is still 
uncerta in. 

A gahnite-bearing quartzite layer (chert) occurring on the south 
side of an alteration product (gr-bt-cd-ay rock) without any obvious 
cross-cu tt ing relati onships suggests that stratigraphic tops are 
towards the south at the Cold Lake occurrence (K75-6). Metal zoning 
in the Sherridon west orebody indicates strat igraphic tops towards 
the north (P . Goetz, pers. comm., 1980 Goetz, 1980) . These opposing 
top determinations would appear to confirm the presence of the F, 
structu re interpreted by T uckwell (1979) but the structure now has to 
be considered of a synformal rather than antiformal nature. 
St rati graphic relation ships in the Sherridon areas are still 
co nsidered to be somewhat en igmati c in that the alteration products 
have not been observed in cross-cutting relationship with their host 
rocks and metal zoning on th e Sherridon west orebody, which is 
d istal to its ex halative vent, may not necessarily be indicative of 
strati graph ic tops. Further mineral deposit studi es are warranted in 
th is area. 

Batty Lake Area Mineral occurrences on Star Lake and Batty 
Lake (Fi g. GS-10-13) were examined and a reconnaissance made of 
the major geologica l units shown by Robertson (1951). The mineral 
occurrences examined are documented in Table GS-10-1 and their 
relati onships shown schematically in Figure GS-10-12. 

A un it of ga rnet-biotite-quartz gneiss in the Batty Lake area 
appears to be equivalent to that of the rocks hosting the sphalerite
galena mineralizat ion in the Kississing area. These rocks appear to 
underl ie (structura ll y) th e rocks wh ich host the Sherridon deposit 
(Robertson, 1951). 

CONCLUSIONS 

M ineral occurrences in the southern part of the Kisseynew 
Sedimen tary Gneiss Belt include: 
1. Stratabou nd Cu-Zn deposi ts of the Sherrid on area in 

associat ion wi th quartzofeldspathic and calc -sil icate-bearing 
metased i men tary roc ks. 

2. Stratabound Zn-Pb±Cu depos its in a garnet-biotite-quartz 
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gneiss (commonly graph it ic) which is generally rusty
weathering . 

3. Stratabound pyrrhotite and/or pyrite mineralization at the 
contact w ith or enclosed with in a layered amphibo l ite. This 
mineralization common ly contains graphite but only t race 
amounts of sphaler ite and chalcopy rite. 

4. Trac es of su lphide mineral s (cp, py, po, ga , sp) occur in late 
stage pegmat ites as loca l mob il iza tes. 

On ly th e st ratabou nd Cu-Zn and the Zn-Pb-l Cu deposit types are 
conside red to have the potentia l to contain econom ically viab le 
deposits. 
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FIGURE GS- IO-3: Geology of the Weldon Bay sphalerite occur
rence ( WB 6) Legend. 1. Interlayered white to 
buff. q uartZ/tic and quartzofeldspathlc rocks of 
volcanogenic (?) sedimentary ongm 2 Garnet
biotite-quartz gneiss with quartZ/tic. pelitic and 
thin amphibolite layers. 3. Quartz senclte-pvrite 
schist wi th sphalerite: 4 Layered amphIbolIte. 5. 
BIOtite-quartz gneiss: 6 Fine grall7ed lavemd 
amphIbolIte and medll1m gralf7ecl gabbrol" 
rocks. 

~
----=--=---2:::--=---_. ----_._-

-----

~ ---------
--~--;;--

-----

~~!:~--------- -- --0 -:;;-V v~ 

10J 

:L::-. 
o 5 10 

FIGURE GS- I O- 4: SchematIC sectloll IliustlatlfJg the relatIve pOSitIOn of mll/(Jlal OCC Ul1ellCeS 117 the Weldon Bay area. Legend: I . Gabbro. 2. 
Garnet-biotIte -quartz gneIss. 3 Quartzofelcis[lathlc <lllelssrs • 'nagnetlte. 4 i avered amphIbolite: 5. FelSIC sedimentary rocks 
and felSIC lavas: 6. MInerai OCC{lIrences. numlJers lOfer to Td/l/e GS-IO 1 

55 



U1 
(J) 

10 1° 26' 25" 

55 ° 15' 

55 °10 ' 

10 1°26' 25" 

-- - ..... 

.... -- ...... ---- -- aU ~, 

...... _--

KI SS IS S I NG D 

~ o 

L A K E 

KILOMETRES I 0 4 KILOMETRES 

E===3 

mrnErm [ -3--1 f " ° 00-; OJ :6:0005 :oo: ~ 6 I 
FIG URE GS- 10-5. General geology of Yakushavich Island and Collins Point area (modifie d after Frarey, 1961). Legends: 1. Greywacke: 2. 

Layered 'quartz -rich' hornblende -quartz gneiss: 3. Biotite -quartz gneiss± garnet±graphite, generally rusty weathering: 4. 
Layered garnetiferous amphibolite: 5. Hornblende-bearing quartzofeldspathic gneisses with calc-silicate layers and 
magnetite: commonly interlayered area with biotite-quartz gneiss: 6. Undifferentiated rocks . 

10 1 °1 5 ' 

55 ° 15' 

55° 10' 

101° 15' 



r ::: 
M, l 

TABLE GS-l 0-l 

ORDER OF EVENTS 

WINTERING LAKE-WESTERN SIPIWESK LAKE 
LANDING LAKE-EASTERN AND CENTRAL SIPIWESK 

LAKE-BEAR ISLAND-BULGER LAKE-CROSS LAKE 

- emplacement of gran ite and pegmat ite 

- fo rm ation of rare pseudotachyly le - format ion 01 pseudotachy lyte 

- renewed shearing within 53 tectonic zones 

I 
I 

I
Z 
o - g reen ish-grey lamprophyre - northeast-trend ing fau lts and mylonites 

- in tense shea rin g and (b lasto) myloni tizati on ff: - rea cti vat ion of O2 shear be lts , sporadic de- J 
format ion of we ll - layered gneisses (S3 
!eelonites), profound reworking o f Archean 
gneisses 

z 

'" Z 
o 
<f) 
o 
::J 
I 

forma t ion of Molson dykes; weak metamorphi sm 
noticeable in Molson dykes on ly 

- formation of M3 migmatites 

- metasomat ism of Archean gneisses 

- pegmat ite. tonali te and granodiorite 

- loca l anatexis 01 older migmatites 

- emplac~ment of Molson d iabase swarm 

I 
I 

- north-northwest-trending mylonites 

D2B - formation o f east-northeast-t rend ing late 
O2 shear belts, augen gneisses and 
mylonites, attenuat ion of S2 fabri c 

- g rani l iza tion and recrystalli za tion of --- - - - - - - - - --1 
migmat ites between Sipiwesk Lake and 
Cross Lake 

- growth of post-S2 garnet and local retro
gression 

D2A - fo rmation o f planar and plano li near Quartz 
fabric (S2) 

- formation of M2 migmatites 

- intrusion of Quartz-monzonite, pegmatite, j 
gran ite, minor to nalite and monzo-diorite 

- intrusion of ( Ieuco-) gabbro - leuco
enderbite - opdali te dykes and sill s 
(cent ral Sipiwesk Lake) 

- derivation of Quartz-feldspar (-orthopyroxene/ 
hornblende) mobi li zate from pre-M, migmatites 

- in trusion of hornblendite dykes _ __ ___ ____ __ _ 

D, s - local isoc li nal fo ld ing of S, _--_-_-_-_ -_ -_ -_-_-_-_-_- _-} 
D ' A - formation of metamorphic banding S, 

- deri vati on of K-fe ldspar-rich felsic mobillzate 

- plagiophyr ic maf ic dykes (Bulger Lake dykes) 

- formation o f pre-M, migmatites 

- intrusion of tonali te, g ranodiorite and minor 
Quartz diorite (enderb ite?) 

- emplacement of layered gabb ro-pyroxenite
peridotite (north western part o f map-area) 

- intrusion 01 hypabyssal plag iophyric gabbro and 
anorthos ite in the greenstones 

- deposition of greenstones (massive and pillowed 
basalts, sediments, iron forma tions, dacites and 
porphyries (southern part of map-area) ) 

- 56 -

MJ amphibolite facies 
metamorphism in the 
Wintering and 
western Sipiwesk 
Lakes area on ly 

M, (hornb lende) 
granuli te facies 
and amphibolite 
fac ies meta-
morphism 

M, amphibo lite facies 
and possibly horn-
blende granulite 
fac ies metamorphism, 
lower grade meta-
morphism in the 
Cross Lake area 
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FIGURE GS-10-6: Geology of the K1 mineral occurrences. 
Yakushavich Island. Legend: 1. Pegmatite: 2. 
Garnet-biotite-quartz gneiss±graphite; 3. Ouar1zo
feldspathic gneiss with calc -silica te layers ; 4. 
Layered garnetiferous amphibolite: 5. Sulphide 
layer. 
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FIGURE GS-10-8a. Geological detail of trench 3. locality K 2. 
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FIGURE GS- 10-9.· Geology of the Collins Point area (K 51). Legend.· 1. Sulphide layer; 2. Biotite-quartz gneiss± garnet±graphite; 3. Quartzofelds
pathic gneiss± hornblende± magnetite. contains minor calc-silicate layers. 4. Layered amphibolite; 5. Granite. 
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FIGURE GS- 10-11: Schematic section through the Sherridon East 
ore zone. Legend: 1. Garnet-feldspar-horn
blende gneiss with anastomosing al teration 
vein network of garnet and hornblende; 2. 
Sillimanite-bearing biotite-quartz gneiss. rusty 
weathering; 3. Quartz-feldspathic gneiss with 
calc-si licate layers - in par t rusty weathering : 
4. Layered amphibo lite; 5. Sherridon East Mine; 
6. Sulph ide stratum (± graphite) . 
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stratigraphie position as the Sherridon Mine 
(Robertson. 1953). Legend: 1. Quartzose and 
arkosic gneisses; 2. Biotite-garnet -cordierite
anthophyllite gneiss; 3. Limey hornblende-rich 
gneisses; 4. Biotite-quartz gneiss t graphite± 
garnet; 5. Amphibolite. 



--o 
-~ :g 
o o o 

62 

en 
w

 
a:: 
fw

 
:;;: 
o ....J 

><: 
I'-



TABLE GS-10-1 

Summary data for Mineral Occurrences in the Weldon Bay (WB), 
Kississing Lake (K), and Batty Lake (BL) areas 

Type of Occurrence Nature of Mineralization Host Rocks Thickness Comment 

WB 6 63K/ 14 x 2 x 4 m trench Near so l id spha le r ite p lus Massive and layered 10 cm of NSS Kalli okoski (1953) 
x 2 x 4 m trench disseminated py in a se ri- amphibolite and gr-bt-qz 4 m if d issem. 
x 2 x 3 m trench cite-quartz sc hist layer - gne iss with felsic tu ff! pyrite. 

Several ddh. or 4 m thi ck. sediment. pyrite. 

EM anomaly. 

WB 7 63K/ 14 2 x 2 x 4 m trench 25 - 30% Py, trace cp, Garnet iferous amphibo lite 1.5 m of d issem- Kalliokosk i (1953) 
minor gr plus qz in a 25 cm and streaky ca lcareous inated and 
th ick layer and 1 - 5% py + amphibolite. semi-massive 
po + cpo sulphide. 

WB 18 63K/ 14 0.5 x 1 x 3 m trench Trace cp and scattered po Gabbro Ka lli okosk i (1953) 
lenses (10 x 10 x 15 cm) in 
pegmatite. 

WB 18B 63K/ 14 0.5 x 2 x 3 m trench 25 - 30% cp in a gr-qz layer. Gr-amphibol ite 30 cm. 

WB 23 63K/ 14 2 x 2 x 17 m tren ch 10 - 15% py in a quartzose Bt-qz gneiss and a li ght 8m Kalliokoski (1953) 
sedi ment. grey quartzose gneiss. 

WB 24 63K / 14 1 x 1 x 6 m trench ? Amphibo lite Kal li okoski (1953) 
(f ill ed) 

WB 25 63K/ 14 2 x 1.5 x 9 m trench 70 cm. Near so lid layer of Sil iceous gr-bt-qz gneiss 2m Kalliokoski (1953) 
po w ith tr. cpo Dissem - and amphibolite 
inated po and py in quart-
zose sediment 

WB 28 63K/ 14 0.5 x 0.5 x 2 m T race py in rusty quartz- Gr-amphibol ite 15 cm Kal li okoski (1953) 
trenc h ose layer. 

WB 100 63K/ 14 Outcrop Rusty weathering zone Laye red gr-amphibo li te 40 cm 
with 25 cm thick quartzose 
layer with 10 - 15% py. 

K 63N / 3 Several trenches, Near sol id su lph ide (sp, Rusty weathering bt-qz 50 cm. Frarey (1961) 
severa l ddh. and py) and bt-ay alteration. gneiss 
outcrop. 

K 2 63N / 3 Severa l trenches Disseminated (1 - 5%) py Amphibolite (above) 1m Frarey (1961) 
and outcrops. and po in quartzose layers hb-bt -gz gneiss. 

and pegmatite. 

K 34 63N / 3 1 x 1 x 5 m trench Rusty weathering hb-qz Layered amph ibo li te 40 cm Frarey (1961) 
0.5 x 1 x 7 m trenc h layer with 1 - 2% py . 
and outcrop. 

K 35 63N / 3 Outcrop Rusty weathering with Layered gr-a mphibo li te 60 cm Frarey (1961) 
t race py . and calc-s i licate layers. 

K 36 63N / 3 1.5 x 3 x 5 m trench 10% Po in hb-bearing Layered amphibolite . 140 cm Frarey (1961) 
1 x 1 x 4 m trench quartzose laye r. 
and outcrop. 

K 37 63N / 3 Outcrop Trace to 10% po in ru sty Layered amphibol ite 120 cm Frarey (1961) 
weathering hb-fd -qz layer 
(rusty weathering zone 
traced along strike from 
K 36). 
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TABLE GS-10-1 (Continued) 

Type of Occurrence Nature of Mineral ization Host Rocks Th ickness Comment 

K 38 63N! 3 2 x 2 x 3 m trench 1% cp, and malach ite in Amph ibolite 40 cm Frarey (1961 ) 
and ou tcrop. bt - fd -qz pegmat ite. 

K 48 63N! 3 2 x 2 x 7 m trench Rusty weathering gr- Laye red gr-amph ibo l ite 30 cm Frarey (1961) 
amph ibo lite, intensely 
weathered and friable. 

K 49 63N! 3 Four t renches and 1 - 20% po in rusty Layered amphibol ite 50 c m Frarey (1961) 
ou tcrop . weat heri ng layers; minor 

quartz ve in ing and 
pegmat ite. 

K 51 63N! 3 14 trenches Dissem inated to near Ru sty weath eri ng 10 - 50 cm Frarey (1961) 
sol id sulph ide (sp, sa, bt-qz gne iss. 
py, po) in quartzose laye rs 
(su lphides obtained o nl y 
from trench rubble) . 
Traced for 500 m along 
strik e. 

K 52 63N! 3 Four trenches Dissemi nated near so lid Rusty weath er ing bt-qz 30 cm Frarey (1961) 
ga and po associa ted with gneiss . 
a qz-fd pegmatite. (Pro-
bably along strike con-
t inuation of mineral ized 
zone at K 51) 

K 68 63 N! 3 A number of 60 c m near solid su lphide Rusty weathe ring bt-qz 10 - 20cm Frarey (1961 ) 
trenches. two layer (sp, ga, py , cp), gneiss . 
shafts, severa l ddh scattered outcrops of 
and ou tc rop. bt-ay±cd and gr + trace 

py, po, cpo 

K 69 63N! 3 Four t renches Disseminated (1 - 50%) py Layered amphibolite 60 cm Tuckwell (1 979) 
in several amphiboli te 
layers and a 40 cm th ick 
layer of hb + qz with 20% po. 

K 75-6 0.5 x 1 x 12 m trench 5% ghan ite in a 250 cm Ouartzit ic gneisses with 10 m 
1 x 1 x 10 m tren ch quartzose layer and g r- ca lc-silica te layers 
and o utcrop ay-cd (?) alteration. 

BL 1 63N! 2 3 x 4 x 15 m trench Gr-cd-ay-qz rock with Ouartzit ic gneiss and mt- 3 - 5 m Locality 8 of 
and seve ral out- mi nor py, po, cpo fd-qz gneiss. Robertson (1951 ) 
c rops 

BL 10 63N! 2 0.5 x 1 x 4 m trench 3 - 5% py + tr . po in a Bt-qz gneiss and 0.6 m Loca l ity of 
and 0. 5 x 1 x 5 m quartz- rich sediment at amph ibo lite Robertson (1951) 
trench contact. 

BL 12 63N! 2 Outcrop 5 - 10% py and 1 - 2% gf in Bt-qz gne iss wit h graphite 1 m 
laye rs 1 - 15 cm thick 

BL 18 63N! 2 Ou tcrop Gr-cd-qy-qz rock w ith Ouartzit ic meta- 3 - 5 m Unit 8 of Robertson 
trace y sediments (1951) 

BL 25 63N! 2 0.5 x 1 x m t ren c h ? Ca lc sil icate layers and ? Loca lity 1 of 
(filled ) hb-beari ng q uartz-ric h Robertson (1951) 

layers 

Abb reviations: py = pyrite, po = pyrrhotite , cp = cha lcopyrite. sp - spha leri te, ga = galena. qz = quartz. bt = bio t ite, gr = garnet, ay = an thophylli te. cd 
= cordie rite, hb = hornbl ende, fd = fe ldspa r, mt = magnet ite. gf = graph ite, NSS = near so lid su lph ide, tr = trace , ddh = diamond drill 
ho le. 
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GS-11 CACHOLOTTE LAKE 

(Parts of 63K/13, 14 and 63N/ 3, 4) 

By W. David McRitchie 

A two-week reconnaissance was undertaken in the Cacho lotte 
Lake area (Fig. GS- 11-1) to provide informat ion: 
a) on the extent of the greywacke and quartzo feldspathic suites in 

the area; 
b) to attempt a correlat ion between the apparent ly incompatibl e 1 

mile geological maps in the Duval Lake (Pollock 1964), Co lli ns 
Point (Frarey, 1948) Sherridon (Bateman & Harrison, 1945) 
Mikanagan (Bateman & Harrison, 1943) and We ld on Bay 
(Kalliokoski, 1952) areas; 

c) to assess the degree to which the lithologic subd ivisions and 
sequences (stratigraphy) developed elsewhere in the Kissey
new gneiss belt applied to this region; and 

d) to provide an up-to-date data base and log istical assessment of 
the region for 1 :50 000 mapping programme proposed for the 
period 1982-84, inclusive. 
The investigation was greatly facil itated by a network of dirt 

roads opened up by Manitoba Forest Products Ltd., and by access 
from Kisseynew Lake and Kississing River. Concurrent in vesti ga
tions by G. Gale on the regiona l sett ing of base metal mineralization 
in the area and by E. Froese (Geolog ica l Survey of Canada) on the 
metamorphism in and around Weldon Bay are reported on 
elsewhere. An initial overview of the region was kindly provided in 
the field by representatives of Cominco Ltd. 

GENERAL GEOLOGY 

The area is dominated by a 270 - 290 0 structural trend that is 
manifested in parallel to sub-parallel foliation , ax ial traces , layering, 
mesoscopic fault sets and major fractures (Figs. GS-11-1 and GS-11-
2). As a consequence, cross strike lithologic sequences are to be 
used with caution and commonly may not represent th e sequence of 
orig inal stratigraphic superposition. Four major groups of rocks can 
be identified : 
a) biotite, garnet-biotite , and garnet-b iot ite + stauro lite + 

sillimanite, semipelitic and pelit ic metagreywacke-metamud
stone paragneisses - Duval Lake sch ist, etc. 

b) conglomerate-quartzite-quartz areni te with basal garnet am
phibolite; 

c) mixed amphibolitic wackes, metagabbro, gabbro and horn
blende-biotite schists; 

d) quartzofeldspathic gneisses, minor meta-arkose, ca lc-silicate 
units and thin conglomerate near inferred base of sect ion. 
A single top determ inat ion obta ined from a size gradation of 

angular f lakey intraclasts near the base of the main cong lomerate (b) 
would imply an order of superpos iti on (a) to (d) that corresponds to 
the stratigraphic relat ionships inferred between the greywacke su ite 
(Nokom is Group), transitional amphibo lite, and arkosic su ite 
(Sherridon Group) elsewhere in the Kisseynew Sed imentary Gneiss 
Belt. 

Garnet-biotite paragneiss 
The metagreywacke and metamudstone de ri ved paragne isses 

form an extensive be lt in the north of the area where Pollock (1964) 
has referred to them as the Nokomis Group and Duval Lake schists. 
Three variet ies are typical: 
a) plagioclase-quartz-biot ite schi st; 
b) p lag ioclase-quartz-biot ite-garnet schist 
and a less common (c) plagioclase-quartz-giotite garnet-staurol ite 
schist ± sil l iman ite. 

The unit is prom inent ly layered (F ig. GS-11-3) w ith finer grained 
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si liceous psammitic un its alte rnatin g w ith strong ly foliated and 
b lastic pel ites. Nea r the junction of th e Duva l Lake and Kiss issing 
Lake roads the proportion of quartzofe ldspath ic mobi lizate and 
degree of recrystall iza t ion inc reases markedly and to the east the 
rocks become increasing ly migmatitic with abundant grani ti c and 
pegmatitic lit. 

A second much narrower belt of garnet-biot ite and b iot ite 
gne isses con taining euhedral garnet porphyroblasts occurs to the 
south of the Duval Lake road and Kiss issing River. No stau rolite was 
observed in t h is area; however, si lli manite occurs sporadica ll y as 
small fibrolite bund les in the more fo l iated pelite layers. 

Cong lomerate and amphibol ite 
A we l l layered garnet amph ibolite with a pronounced gossan 

zone is exposed in d irect contact with th e garnet-biot ite gneisses in a 
major fold hinge zone 3 km due north of Lobstick Narrows. 
Immediately above and to the east of the amphibo lite a 10 m thi ck 
coarse grained quartz ite (86% quartz, 7% p lagioclase, 6% 
hornblende, 1% b iot ite) l ies at the base of a much thicker 
development of pebble and cobb le conglomerate inte r layered w ith 
laminated and possib ly cross-and festoon-bedded coarse grained 
garnet-bearing quartz-arenite. Beds range from 20 cm to 3 m in 
thickness with elongate f lattened clasts of cream coloured aphan itic 
dacite composit ion, quartzite, vein quartz and lithic wacke rang ing in 
size from 1 - 20 cms in length and up to 4 cms thick (Figs. GS- 11-4 & 
5). 

A much more extens ive deve lopment of the cong lomerate (> 4 
sq. km) lies on the south flank of the garnet -bioti te gne isses and 
intersects the Kississ ing River at, and on the lake immed iate ly 
downstream from, the first rap ids downriver from Kisseynew Lake. 

The quartzose composition of the cong lomerate, repeated 
interlayering of conglomerate and grit or arenite beds, coarse 
granu larity of the quartz arenite layers, and ubiquitous lamina ti on 
(def ini ng possible cross and festoon bedding planes) all indicate a 
high energy poss ib ly f luviatile or de ltaic origin for this unit that 
contrasts marked ly w ith the de li cate turbidite-like interlayering o f 
the garnet-b io t ite gneiss. The overall composit ion and texture of the 
conglomera te resemble in many respects the basal phase of the 
Missi Group observed in the Flin Flon reg ion. 

Amphibo li te 
The amphiboli te suite in the area exh ibi ts a great variety of 

textures and structures. These range from del ica tely lam inated 
read il y ident ifi ed metasedimentary hornb lende and quartz-bearing 
wackes, through h igh ly fo li ated biotite-rich schists of undetermined 
origin and metagabbros w ith a we ll preserved igneous texture, to a 
distinctive va ri ety of hornblende-quartz-plagioc lase amphibo li te 
characterized by a streaked appearance caused by numerous 
irregu lar flat elongate lenses and prisms of ligh ter coloured m ore 
feldspathic rock (see also Pollock. 1964). Coarse grained better 
preserved sect ions of the streaked amph ibolite d isplay a b imoda l 
association of tabu lar leucocrysts (2 - 5 cm) that resemb le pre
eXisting feldspar phenocrysts set in a hornblende-r ich matrix of 
more interst iti al-igneous aspect. The un it is character isti cally 
located near the centre of the main amph ibo lite un it and has been 
mapped by Poll ock (1964) as a continuous layer for over 20 km to the 
west . A th in "sil l" is a lso present w ithi n the core of the main 
cong lomerate to the east and north and, according ly, th is eleme nt of 
the amph ibo lites is interpreted as a rel ic t o f a pretectonic feldspar
phyr ic leucogabbroic high leve l intrusion. 
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FIG URE GS- 11-2: Subpara llel imbrica te dislocations in tightly fo lded laminated quartz-arenite from the main conglomerate unit 4.6 km 
north wes t o f Lobs tick Narro ws, Kisseynew Lake. 

FIGURE GS-11 -3: Well defined layering in the garnet- and bio tite-bearing semipe lit ic metagreywacke 4.5 km north-n orthwes t of Lobstick 
Narrows. 

67 



FIGURE GS-II-4: Cong lomerate 4.5 km northwest of Lobstick Narrows. 

FIGURE GS-11-5: Pebble and cobble conglomerate interlayered with coarsely laminated garnet-bearing quartz-arenite 4. 5 km northwest of 
Lobstick Narrows. 
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Ouartzofeldspathic gneisses 
The major part of the southwestern area is underlain by a 

complexly folded sequence of quartzose biotite- and muscovite
bearing paragneisses with very minor interlayered amphiboli te and 
more common luridly zoned calc-sil icate layers. In an isolated 
synclina l hinge zone 3.5 km north of Lobstick Narrows the lowermost 
section of possibly correlative gneisses contains de licately layered 
calc-s ili cate-r ich units, overlain by thin fi ne grained pink psamm itic 
quartzites and meta-arkoses with minor thin cong lomerate layers 
which are in turn over lain by buff and cream co loured feldspathic 
wackes and garnet-bearing wackes. 

In the west of the area on the Cacholotte Lake road a gap in the 
exposed sections occupies the interval between thinly layered buff 
and cream coloured wackes (lying to the west of deli cate ly laminated 
hornblende wackes and conglomerate), and buff weathering garnet
bearing quartzofeldspathic gneisses to the west. Elsewhere the 
quartzofeldspathic suite is most commonly represented by 
interlayered li ght grey medium grained moderately foliated siliceous 
quartz-p lagioclase-microcline-biotite and muscovite-bearing para
gne iss with locally prominent faserkiesel-bearing layers in which the 
quartz- and sillimanite-bearing knots commonly range up to 1 x 4 
cm although they may locally attain lengths of up to 14 cm. Magnetite 
is typical and on Cacholotte Lake was observed to form "placers" in 
local cross-bedded layers. Pollock (1964) has mapped this unit as a 
continuous formation extending to the Saskatchewan border 20 km 
to the west . 

A garnet-rich biotite- and hornblende-bearing wacke forms a 
prominent marker unit which was traced along the south side of 
Cacholotte Lake, east to intersect the Kississing River, and thence 
further east, in isolated and widely spaced outcrop pings, to Lobstick 
Narrows where it forms a prominent series of exposures at the bridge 
over the narrows. This unit superficia lly resembles the Nokomis 
garnet-b iotite gneiss and has been mapped as such by Pollock 
(1964). However, the clotted and aggregated texture of the garnet 
blasts, absence of graphite, presence of hornblende and lack of 
alternat ing psammitic and semi pelitic layering suggest that this unit 
should not be correlated with the Nokomis but rather represents a 
separate formation within the arkosic suite and higher in the overa ll 
sect ion than the main "greywacke" suite . 

Ouartzofeldspath ic paragneisses with persistent, yet thin, 
amphibolite formations dominate the area to the south and on 
Kisseynew Lake where, together with sheet- like granitoid un its , they 
are broad ly folded into the Kisseynew Lake domal structure. 
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SUMMARY 

Th e subdiv isi on of units in th is area into garnet-biotite-g neisses 
mixed conglomerate, quartz ites, and amph ibolites - and 

quartzofeldspath ic gneisses can in a genera l way be corre lated wi th 
the "greywacke suite - amphibo lite - arkosic suite" c lassification 
used e lsewhere in the Kisseynew belt. However, in deta il many of the 
subun its appear unique to the Cacholotte-Lobstick area and much 
more extensive detailed mapp ing remains before confident 
correlations can be drawn between the Duva l, Sherridon , Wabishkok 
and Heming Lake areas. Mesoscopic structures pOint to the 
ex istence of w idespread imbrication and dislocat ions parallel to the 
str ike of the major formations. Similarly, shallow axial planar 
foliations, near horizonta l fold axes, and near horizo ntal bedd ing 
may be taken to indicate the presence of major, thrusting , recumbent 
folds and decollement. Accord ingly, regional correlations and 
strat igraph ic inferences based on a simple comparison of apparently 
cont iguous l itholog ic sequences, must be treated with caut ion, 
un less it can be c lear ly and convinc ingl y shown that the reference 
sections are not broken by structural discontinuit ies . 
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GS-12 STRATIGRAPHIC MAPPING AND CORE HOLE PROGRAM 

SOUTHWEST MANITOBA 

by H.R. McCabe 

INTRODUCTION 

Work was carried out on a number of continuing projects. Two 
drill holes (M-1-80 and M-7-80) (Table GS-12-1 , Fig . GS-1) were 
dri ll ed to acqui re add it ional information for the industrial minerals 
dolomi te resources project (see Bannatyne, GS-13, this report). Two 
deep co re ho les (M-2-80 and M-4-80) were completed along the 
western edge of the Paleozoic outcrop belt, in the south Interlake 
area, to provide data for regional correlation of Silurian strata , and 
for determination of facies changes in Ordovician strata . Two 
sha l lower ho les (M-3-80 and M-5-80) were completed in the south 
Interlake area to clarify specific correlation problems, some of which 
arose during compilat ion of the new Geological Map of Manitoba, 
and some of which became evident during compilation of entries for 
the revised Lexicon of Geologic Names for Western Canada. 

One hole was drilled in the Devonian outcrop belt, northwest of 
the town of Winnipegosis, to obtain structural and lithofacies control 
relat ive to reef distribution. All core hole data are shown in Table 
GS-12-1. The total of 1095 m of core is the highest attained to date in 
the drill program. 

Geo log ica l mapping involved examination of outcrops on the 
west shore of Lake Winnipeg , from Cat Head north to Carscall en 
Po int , in an attempt to correlate the outcrop stratigraphy with core 
from hole M-3-80, and so define more precisely the stratigraphic 
subdivisions of the Red River Formati o n. 

DEEP HOLE CORRELATION PROJECT 

Hole M-2-80 (288 m) at the Oak Point Quarry, near the south end 
of Lake Manitoba, and hole M-4-80 (279 m) just north of Steep Rock, 
nea r the northern end of Lake Manitoba, are the deepest holes yet 
attempted in the core hole program . The depths approach the limits 
of capacity of the drill rig (300 m). but the holes were completed 
easily with no problems, indicating that core for the complete 
Ordovic ian-Silurian carbonate succession can be obtained throughout 
the ent ire extent of the outcrop belt. Several earlier core holes had 
been d rilled in the south Interlake area, including one at Oak Point 
(69-1), but recovery in these holes was poor - less than 50% for most 
interva ls. Inasmuch as correlation of Silurian and upper Ordovician 
strata is based largely on a series of thin argillaceous/ sandy marker 
beds, reliable corre lation of these early holes was almost impossible, 
as most marker beds were not recovered. Holes M-2-80 and M-4-80 , 
however, provided excellent recovery, and all significant marker 
beds were recovered, permitting close correlation with gamma-ray 
logs for oil well test holes in the same general area. A marker bed 
co rrelat ion 'profile can now be made, with a reasonable degree of 
confidence, from the northern limit of Silurian occurrence to the 
southern lim it of the outcrop belt, in the vicinity of Inwood (Fig. GS-
1). Considerable lateral var iation in lithology is evident between 
marker beds, and it is now possible to suggest some definite 
rev isions to the stratigraphic subdivision of the Silurian succession . 

The deep correlation holes also indicate marked facies changes 
in the Ordovician strata. These changes can now be defined in 
genera l terms, at least inasmuch as they affect correlations and 
st rat igraph ic terminology part icularly with respect to the Cat Head 
and Selkirk Members of the Red River Formation, and the Gunn and 
Penitent iary Members of the Stony Mountain Formation (see 
following sect ion). 

Devon ian test hole M-6-80 was located so as to provide deep 
st ructural and stratig raphic data regarding Winnipegosis reef 
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distribution . No structural data were ava ilable for the area between 
the south end of Lake Winnipegosis (hole M-6-76) and Swan Lake 
(hole M-7-78). The presence of sa lt spr ings and structura l domes is 
known throughout most of the area , and both are known to reflect th e 
presence of buried Winnipegosis reefs, but no accurate est imate of 
reef thickness was possib le because of the lack of structura l contro l 
to the base of the Devonian . Hole M-9-79 attempted to core a 
structurally high reef site, but had to be abandoned because of 
extreme artesian flow . Hole M-6-80 was located at a newly opened 
quarry only 10 km south of Hole M-9-80; quarry beds were corre lated 
as Souris River, indicating that the site was a structura ll y low inter
reef location (despite the occurrence of brine springs a few hundred 
metres to th e north, indicative of local reef deve lopment). Dr ill resu lts 
confirmed the inter-reef setting. Winnipegosis beds total only 27.7 m, 
a typical inter-reef thickness, including 18.9 m of lower Winn ipegos is 
platform beds and 6.4 m of upper Winn ipegos is bitu minous 
laminites. The 2.4 m transition zone of dolomite, limestone and 
brecc ia at the top of the Winnipegosis was found to contain small 
amounts of dark brown to honey-coloured spha ler ite (iden tifi ed by 
x-ray) in some of the vugs. To the writer's know ledge, this is the first 
confirmed , in-situ identification of sphalerite in Paleozoic stra ta of 
Manitoba. (It is also interesting to note that a samp le submitted fo r 
identification, and reportedly obtained from the quarry at the site of 
hole M-9-79, was found to consist of Barite - also a first in Paleozoic 
strata .) 

The upper Devonian section in hole M-6-80 is almost normal 
down to the lower part of the Dawson Bay, except for a breccia zone 
at the base of the Souris River Formation, which probab ly res ults 
from solution of an evaporite bed known to occur at this stra ti graph ic 
position in deeper parts of the basin. The lower part of the Dawson 
Bay and Second Red Beds is highly brecciated, with inclus ion of 
some stratigraphically higher Dawson Bay beds in the brecc ia. Thi s 
breccia zone undoubtedly is the result of solut ion of a mini mum of 
75 m of Prairie Evaporite salt beds at this site. 

Structural extrapolation of data from hole M-6-80 to ho le M-9-79 
indicates that the Winnipegosis reef thickness at M-9-79 is 
approximately 105 m. Surprisingly, this is the second thickest known 
or estimated reef development in Manitoba, surpassed on ly by the 
107 m reported for the Swan River 9-1-37 -28 test, and there is reason 
to beli eve that the thickness in the Swan River well is anomalous and 
may result from local tectonic subsidence during Winnipegos is ti me. 
Such subsidence appears unlikely, however, in the vicinity of the 
M-6-80 hole, inasmuch as the structural elevation of the As hern 
conforms precisely with that predicted by the reg iona l structure 
contour map (Strat Map DA-l). 

STRATIGRAPHIC REVISIONS 

Data from this summer's core hole program comb ined w ith 
previous drilling and with structural extrapo lat ions used in 
compilation of the revised Geologica l Map of Manitoba (Map 79-2) 
w ill lead to a number of significant changes in defini t ion or usage of 
certain stratigraph ic un its in Mani toba. As noted previously, th ese 
revisions will be included in a revised Lexicon. Briefly, the pri ncipa l 
changes are, in ascending stratigraphic sequence: 
a) Cat Head Member: Corre lation of the type outcrop sect ion of 
the Cat Head Member with core for the Anama Bay hole M-3-80, 
located 40 km west of Cat Head, shows conclusive ly that the type Cat 
Head comprises a medial unit within the Red River succession, 
overlying the mottled dolomitic li mestone of the Dog Head Mem ber, 



--J 

.----------------:g IV - U C 

q; ~ ~ ~ .2 ~ ~:§ Ul 120 
~ ~ E ~ ~ ~ .~ ~ ~ g ELM CD = ; >- g 

] 
~ 
(Jl 

I'
I 

I'
I 

::;; 

-.J -- 0 E -l 0:: 0 ~ en 0:: ASHERN FORMAT c: 0 ~ ~ 0' 

-- E ~ 8 Ul .~ E "j ~ Cl) Cl F ION ~ ~ g.!:: ~ 
..8 -~ ~ ~ g Ul :;: ~ g - >. !!! z Z ORMATION 0 g ~ ~ -g 'c 
"0 -- ::: 0 U ~ ~ 5 <! :2t: Cf) <t:3 C\J INT£RL ::_;: 0 Q) C 
I- 3: --.J ---1 U) c.. 0 CI 0 0 Cl 0 ---1 Cf) ci Ak£ G en Cf) <.!) I 3 
(Jl (Jl (Jl :: 0 (i ro '" ro ro '" ro '!' - Z CEDAR ROUp ~ (Jl 0 (Jl "" ~ 
~ r;- ~ gz"O ~ ~ I I I ~ ..i 0:: C5 ~ LAKE I U) r-- 'f t;- ~ 
co (,0 \() Q,)~ § r0 I- ~ ~ U;>(.9 I W e:{ ~ FORMATiO Q~.!..r<'l rt1 g~ 
~ ~ ~~.5 ~ ~;3 ~ ~ ~ g ~ ~~~ N :k:Ei~ ~ ,- 0 

- - ~,~ - ~~ --;:oT@- -~~--~I~- ~~ - -~~ - ~~ - -~ - -~T~- - ~ - - ~ -"V'T-vr- - ~~- - ~~--~ - -~- -if1~ - -1--1i~ - ~-~~ - ~2 - __ 

4 0 

20 

a. a. v":r"V 
>->-

o~ ..r 
<-c,'<';.rr 

o"',.r' 
o~..r 
VT~ 

U)WER EASTAR~r~SQfidY iOiQiTIoceou'be~i)foCr~rrt
~.ftRifAMEG-fQR -=.-=.-=.-=.---::::::::: ==-= 
?.J,1])OSE-L~FORM 

UPPER INTER L AKE (V-mo,ke.) 
-- -LO WER-INTERLAKE - - ---

?- - - - - - --- (U-marke r) 
--- - - -- -------- ------"I NWooo';-~n~~- ------? (U -morker) 

o A 
0'" v,~.r FlsfiER-SRANCH-FORMAfION -- -

20 

4 0 

60 

80 

100 

120 

..r 
~~ ~<,;; 

,<,"'..r ST ONY "3-r MOUNTAIN 
'V'T'V' FORMATI ON 

FORT hARRY 
MEMBER 
L-;w~;-R~d Rive, --
Undifferentiated 

~--
~------..... 

"~ 
'-

F/
cO 

F/lvcF/ I" 

OF/I,(. 

I'V"T"Vo - --

STO NY MOUN TA IN 

FORMATION 

RED RIVER FOR M 

:fORT GAR RY MEMBER 
L;;w-;';- Re-d-Ri;e7u;;-d~f-e;;'~lio;;' - - ~I rr -----

'(0 .... . ~ . '" o -_ .... g 
z 
~ 
w 

~ 

g--------
W @TYP' i I Section 

3 ---
z 
~ 
W 

SElKlk-I.i"EM-B£i?- _ 

CAr HEAO-MEMiiER-

FO~fL~~~~ -t~t~E~ 

Sect ion 

HORIZONTAL SCAL E 

~~ (Townsh ips ) 

2 t ownships 

W''''''P 
PF/CC!~I"O'i'I,( 

8F/14~ 
Prec 
~~'2!.i...Of) 

............ -.....!~rr,Oled 

" ~ 
~ 

~ 
" ~ 
" o 

DOG HEAOl,iE:i.i"sER-

rJpe Sect ion 

~ 

t 
T". 

?~ :;A~ ~~~8~~~ --'- '1? 
- ? 

12 miles Vertical exaggeration 500'1 

19.3 km 

"" Outcrop or Qua rr y IM -2 - 801 1980 Core Hates 
10 Type Sec tion 

- \hH all d rill h\ll ... s ar~ sill''''!' ' 

- tYpt' sl'clions arl' silmm fl'r (Jrdovici;m only . 
- all ClUL' holt,S .lilt! n ut crops a r t.' pnljected l~'-ISl- ... ' ... .<;t to liot.' of 

seC-linn . Th i s pn'jl'ct i on eorrl>sponds ,1PIH'Llximatl'ly wilh 
ORJ)(l\'!CIA!'i d .. :posilillnal ( i !:wpuch) lr ~llds . SLl till' sect i on ~Ipp roxi

matt's a true stratil<;raphil' pru(il~ llf tht.' llRJ)llVfCIA:, dt.'positional 
ba;;in . R,'latillll to ttlt.' SrLL'RIA!\' deptl-; i! ion.,1 basin i!:; uncertain . 

- mLJ:o:imum p r l)jt.'c ti on of up to 55 km rt.'sults in sum .. , appa r ent 
anom.Jlil's ill cor rl.'latil)!l . 

- datum [o r St'c ti ll1l is tl'P \If S t onew311 Furmntinll . 

'" --------!~ - ':!.2!.0nol I Com,,,,,, 
-------- ~oc~ Typo 

-........:..: ............. ~ Section 

(BlA~SLA~E~E~ 

( DEE R ISLAND MEMBER1'-

FIGURE G5-12-1: North-south correlation profile, Lower Paleozoic formations, southwestern Manitoba. 

DOG HEAD MEMBE 

WINNIPEG FOR" 

"A,ION 

100 

80 

~~ 

>->-

4 0 

20 

AI 0 

20 

40 

60 

80 

en 
w 
a:: 100 
f-
w 
::;; 

Z 120 

W 
...J 

'" U 140 
en 
...J 

'" ~ 160 
f-
a:: 
W 
> 

18 0 

200 

220 

24 0 



and overlain by the dolomite and dolomitic limestone of the Se lkirk 
Member and th e dolomites and shaly dolomites of the Fort Garry 
Member - the uppermost unit of the Red River. Sinclair's (1959) 
proposal that the Cat Head beds comprise the uppermost part o f the 
Red River is incorrec t, and faunal studies placing the Cat Head fauna 
at the top of th e Red River succession (e.g. G.S.C. Bul letin 202) are 
also incorrec t. 

Data for numerous other core holes (e.g. Fig. GS-12-1) show 
that the Cat Head generally IS a mappable unit over that portion of the 
outcrop belt between Cat Head and Winnipeg. North of Cat Head the 
entire Red River succession becomes dolomitized and the Cat Head 
beds are no longer distinguishable. South of about Winnipeg, the 
degree of do lomitization of the Cat Head decreases to th e point 
where it is no longer distinguishable from the underlying and 
overlying mottled dolomitic limestones of the Dog Head and Selkirk 
Members. Lithologic changes in the Cat Head (and also in the 
overlying Selkirk) are , however, somewhat erratic, so that, in some 
loca l areas, delineation of the Cat Head may not be possible (e.g. 
hole M-7-80). 

Occurrences of Cat Head, reported at the north end of Lake 
Winnipeg are Fort Garry rather than Cat Head; the overlying beds are 
Stony Mountain rather than Selkirk, as correctly stated by Sinclair 
(op. cit.) 
b) Selkirk Member: As noted above, the Selkirk Member overlies 
the Cat Head Member and underlies the Fort Garry Member of th e 
Red River Formation (Fig. GS-12-1), it is not equivalent to the Dog 
Head , as proposed by Sinclair (op. Clt.). Remapping of the area from 
Anama Bay to Carscallen Point, coupled with data from core hole 
M-3-80, indicate that all occurrences correlated with the Se lki rk 
(Upper Mottled) Member in early mapping of this area (Dowling, 
1900; Baillie, 1952) actually belong to the Stony Mountain 
Formati on. The revised Geological Map 79-2 incorrectly correlated 
these beds with the Fort Garry Member The structural extrapo lation 
used fo r the Geological Map Indicated that these strata were higher 
than Selkirk, but th e writer had insuffiCient data to place them as high 
as Stony Mountain. Outcrops north of Carscallen Point were not 
examined, but almost certainly are Stony Mountain, or higher, rather 
than Selki rk . The only true Selkirk outcrops, thus, are those at the 
Garson Quarr ies (Tyndall Stone), East Selkirk, Koostatak and th e 
rece ntly opened Winnipeg Beach Quarry (hole M-7-80). 

Because of the revised correlation of most of the reported 
"Selkirk " outcrops, faunal data based on material obtained from 
these early stud ies will be partly incorrect. Most of the faunal data, 
however, relate to the Garson quarries. where the Selkirk Member is 
correctly identif ied. It should also be noted that a large faunal gap 
ex ists in the middle part of the Ordovician outcrop sequence of 
Manitoba, because of lack of exposure and the above noted 
correlation errors. Until recently no outcrops. and hence no faunal 
data , have been available for the upper half of the Selkirk Member, 
the entire Fort Garry Member. and most of the Gunn Member (Fig. 
GS-12-1) This "missing" interval represents approximately 76 m of 
stratigraphic section out of a total Ordovician sect ion of only about 
228 m . Conodont studies presently being undertaken by C.R. Barnes 
will provide data for at least a portion of this interval. 

Available core hole data indicate that the lithology of the Selkirk 
Member is highly variable, ranging from high-calcium limestone to 
dolomiti c limestone to dolomite and cherty dolomite. Hole M-7-80 is 
part icularl y anomalous in that the entire Se lkirk section is totally 
dolomitized. Furth er drilling will be necessary to determine the 
pattern of lithofacies change in the Selkirk. 
c) Lower Stony Mountain, Gunn and Penitentiary Members: An 
abundance of core ho le data obtain ed over the last 10 years has 
shown that th e "Stony Mountain Shale" or Gunn Member shows a 
rap id northward facies change to mottled argillaceous dolomite 
essentially ident ical to the type Penitentiary Member (e.g. Cowan, 
1971). Th e rapidity of this change is evidenced by hole M-1-80 
(loca ted only 10 km north of the type section of the Gunn Member) 
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which shows a pronounced increase in deg ree of do lomi tiza t ion , and 
decrease in sha le content. Conti nued use of th e terms Gunn and 
Penitentiary seems val id , but the fac ies equ iva lency of the two un its 
must be real ized. A lack of know ledge o f th ese fac ies changes is the 
reason for many of the ear ly misco rre lat ions of O rd ovic ian stra ta; al l 
of the ea rl ier repo rted "Selkirk" outc rops, f ro m Cat Head to the north 
end of Lake Winn ipeg, and their reported fauna, are in fac t Ston y 
Mounta in. 
d) Inwood Formation: The type sect ion of the "I nwood" is not 
Inwood. In subd ividing th e Silu ri an Inter lake Group of the outc rop 
belt, Stearn (1956) defined all o f the upper un its (Ceda r Lake, East 
Arm, At ikameg and Moose Lake) in the northern pa rt o f the o utc rop 
belt, where exposures are exce ll ent an d st rat ig ra phi c superposit ion 
indisputab le. The lower units of the In terlake (I nwood and Fisher 
BranCh) , are exposed in the north ern area, at Grand Rap ids, in 
known stratigraph ic succession , but exposu res we re d iff icult to 
access, and incomplete. Consequen t ly, Stea rn chose to define the 
type secti ons of these lower units in the southern Interlake area, 
where th e access and exposures are somewhat better, but where th e 
occurrences are re latively iso lated and the strat ig raphic pos it io ns 
not well defined. 

Recent core hole drill ing has shown tha t the type sect ion of t he 
Inwood Format ion at the Inwood Quarry is stra ti graph ica lly h igher 
than estimated by Stearn; the quarry beds and nea rby " Inwood" 
strata are approximately equ iva lent to the Moose Lake and At ikameg 
of the northern area. Prec ise correlation between the two areas is not 
yet defined, but the errors in correla ti on appear certain , altho ugh 
some of the " Inwood" occurrences in th e south are st rat igraphica ll y 
equ iva lent to the northern Inwood. Other co re data suggest that 
interbeds of fossi liferous Fisher Branch-type li tho logy may occur 
wit hin the lower part of the " Inwood " succession . On the basis of th e 
above, th e name "Inwood", probab ly should be abandoned and a 
new Formation named for those beds referred to as " Inwood" in th e 
Grand Rapids area. 

The sig nificance of the above rev isions lies not as much in the 
effect on the Silu ri an outcrop geology of Man itoba as in the fau nal 
impli ca t ions. The faunal success ion defined by Stea rn prov ides a 
reference section for the ent ire wes tern Canada sed imentary bas in , 
and the above-noted errors in corre lation have resu lted in some 
errors in fauna l sequencing and correlat ion. A number of fa unal 
inconsistencies, noted by Stearn , appear exp lainable in the light of 
th e proposed rev ised corre lations, bu t unti l fu rth er d ril l ing of th e 
remaining Silurian outcrops has been completed, and the relati ve 
stra t igraphic pos it ions of the reported fauna estab lished, it is not 
possible to indicate a revised fauna l sequence fo r t he Lower Sil urian 
strata . 
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Hole No. 

M- 1-80 
(Stonewa ll ) 

M-2-80 
(Oa k POi nt ) 

M-3-80 
(Anama Bay) 

M-4-80 
(Steep Rock) 

M-5-80 
(Idy lwitd ) 

M-6-80 
(Pine River 
Road) 

M-7-80 
(Wi nnipeg 
Beach) 

Location and 
Elevation 

1-1 7-1 4-2E 
(. 246 .9 m) 

4-18-18-4W 
(125 1.5 m) 

10-27-34-5W 
(1219.5 m) 

10-3-29-10W 
(I 249 .9 m) 

SW 1O- 15-31-6W 
(12865 m ) 

SE 1-5-33-19W 
(1262 .1 m) 

14-6-18-4E 
(12286 m) 

TABLE GS-12-1 SUMMARY OF CORE HOLE DATA 

System/Formation/ Member 

Ordovician-Stony Mountain -
Gunton 

Peni tentiary 
Gunn 

Red River-Fort Garry 

Selkirk 

DevOnian-Elm POint 
Ashern 

Si lurian- Interlake 

Ordovic ian- Stonewall 
Stony Mountain-Williams 

Gun ton 
Peni ten ti ary/ Gunn 

Red Ri ver-F ort Garry 
Selkirk 
Ca t Head 
Dog Head 

Winnipeg 

Overburden 
OrdovIcian-Stony Mountain 

Penitentiary Gunn 
Red Ri ver-Fort Garry 
Selk irk 
Cat Head 
Dog Head 

Winnipeg 

Devonian-Elm POlnl 

Ashern 
Silurian-In terlake 

Ordovician -Sto newall 
Stony Moun tain-Williams 
Gun lon 
Penl ten tlary/ Gunn 

Red River-Fort Gar ry 
Selkirk 
Cat Head 
Dog Head 

Winnipeg 

Silurian - Interlake 

Ordovician-Stonewall 
Stony Moun ta in-Williams 
Gun ton 
Penl tentlary/ Gunn 

Red River- Fort Garry 

Devon ian-Souris River-Sagemace 

Point WilkinS 

Dawson Bay 

Winn ipegosIs 

Ashern 

OrdovIcian -Red River-Selki rk Cat Head 

Dog Head 

Inlerval (mel res) 

o 
34 

10.2 
286 

62.7 

3.4 
10 2 
28.6 
62.7 

81.45 

o 575 
5.75 - 16.0 

160 - 1005 

1005 - 111.8 
11 1 8 -1186 
1186 - 13015 
130 15 - 151.2 
1512 -185.7 
185 7 -237.2 
2372 -2439 
243.9 -286.88 
28688 - 287.58 

0 2.75 

2 75 - 93 
93 42.0 

42.0 62.5 
625 80.5 
805 - 100.0 

(Esllmated 105) 

61 
61 64 
64 16.6 

16.6 - 121 2 

121.2 - 133.65 
133.65 -138.6 
1386 - 153.9 
1539 - 171 7 
171 7 -208.5 
208.5 -228.1 
228.1 -250.3 
250.3 -278.6 

(Esllmaled 280) 

0 

412 
53 .1 
596 
809 
96.4 

0 
20.4 
33.7 
494 
59.6 
722 
84.4 
925 

110 8 

1132 

119.6 
138.5 

o 
36.0 

- 41.2 

53.1 
59.6 
80.9 
96.4 

-1 11.85 

20.4 
33.7 
49.4 
59.6 
72.2 
84.4 
92.5 

-1 10.8 
-1 13.2 

-1196 

- 138.5 
- 142.5 

360 
52.3 

523 
810 
89.05 -
912 -

81.0 
89.05 
91.2 
93.6 
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Dolomite. mottled 
Dolomite. argillaceous. bu rrow mottled . 
DolomitiC shale and calCi tic dolomite. 
- 309 Limestone and calCitic dolomite 
- 398 Che rl y dolomlle 
- 43 5 Cherty limestone 
- 44 7 Intraclastlc argillaceous dolomite. 

Summary Li l hology 

- 627 Dolomite, fine-g rained , mottled to laminated . 
Limestone and mott led do lomi ti c limestone. cherty. 

Limestone. mottled , partly dolomi ti c. 
Red and grey dolomi tiC shale. breccia 
Dolom ite. subll th ographic to fossil-frag menta l 
( 17 - 20) limestone. partly dolomitic 
(71 - 74) Shaly, V-ma rker 
(88 - 90) Argillaceous, U-marker 
Dolomite. subllthographic. media l argillaceous san dy marker. 
Dolomite With argillaceous Interbeds 
Dolomite. mottled. nodular 
Argillaceous dolomite 
Dolomite. minor limestone and shaly beds. 
Dolomite and mottled dolom itiC limestone 
Dolomite. mottled and banded . 
Mottled dolomitiC limestone 
Shale. sil ty. hematite oolites 

Dolomite. sllghlly argillaceous , mott led 
Dolomite. minor chert and shaly beds. mottled to lam inated 
Dolomite. partly ca lcareous. cherty 
Dolomite. chert y. banded. 
Mottled dolomitiC limestone. 

Limestone. high-calcium 
Dolomite 
DolomitiC shale. red to grey 
Dolomite. subllthog raphi c to fossi liferous fragmen tal and in traclastic. 
(89 - 91) Argillaceous, V-marker 
( 107 - 109) Argillaceous. U-marker 
Dolomite. fine gra ined. mi nor chert. medial argillaceous marker . 
Dolomite. partly argillaceous. stlty. 
Dolomi te. nodular. mottled . 
Argillaceous dolom ite, reddish mottled 
Dolomite. variable. some cherty and argillaceous. 
DolomitiC limestone, banded to mottled . In part cherty 
Dolomite, cherty , laminated 
Mottl ed dolomlttc limestone 

Dolomite. subllthographlc to granula r, In part fragmental to fossiliferous 
(50 - 14.65) Argillaceous sandy Si lty interbeds: V-marker, Lower East Arm 
(266 - 28 8) Argil laceous and s ilty: U-ma rker 
(35 6 - 41 2) Fossiliferous, Fisher Bran c h 
Dolomite. medial sandy argillaceous breccia. 
Dolom ite, argillaceous Silty interbeds. 
Dolomite. mottled, nodular . 
Dolomite. argillaceous, burrow mottled 
Dolomite and arg illaceous dolomite, mottled and laminated 

Dolomite. fine grained , banded 
Shale, dolomitiC shale, limestone, breccia. 
Dolomite, vuggy, fossili ferous, chert y, minor breccia . 
Sha le breccia, limestone. do lom ite (First Red Beds) 
Limestone. partly dolomltized, fossiliferous 
Calcareous shale, purplish-red, fossiliferous. 
Limestone. brach ipod biomicri te. partly do lom iti c. 
Polymlct collapse breccia . Sha le, limestone, dolomi te. Includes Seco nd Red Beds. 
TranSition zone Dolomite breccia. porous. part ly lami nated. Limes tone, fi ne vuggy, trace 

sphalerite, pyrite. 
Upper Member Do lom ite, partl y bituminous laminated, par tl y fine vuggy (birdseye) 
porosity Inter- reef facies 

Lower Member Platform facies . Dolomite. vuggy , mottled, nodular. 
Dolomitic shale, reddi sh- brown , pyritic . 

Dolomite. yellOWish-bu ff , mottled , chert nodules and Silicified fossils. 
Dolom ite. slightly darker, streak ed and mott led, some chert. (Poss ibly Cat Head eq uivalent 
but almost indistinguishable from overlying) . 

Mottled dolomitiC limestone. 
As above the Increasing argillaceous bands. 
Shale. dark olive- brown, limonite ool ites . 
Argillaceous sa nds tone, burrowed tex ture 



GS-13 DOLOMITE RESOURCES OF SOUTHERN MANITOBA 

(62 I, J, N, 0, P; 63B, C, F, G, J, K) 

By B.B. Bannatyne 

INTRODUCTION 

Dolomite from the Ordovician, Silurian, and Devonian 
formati ons in southern Manitoba has been quarried for more than a 
century. It has been burned for lime and quarried as a source of 
building stone, concrete aggregate, crushed stone, 'marble ', railway 
ballast, rubbl e and rip rap. The final report will describe the dolomite 
resources of the province, and will include maps indicating outcrops, 
quarries, and areas of near-surface dolomite. 

In 1979, a series of 12 preliminary maps (DR 1979-1 to 12), 
showing depth to bedrock, geology and bedrock topography, was 
released, and similar maps of the southern Interlake (parts of 62 I, J 
and 0) were prepared. These maps were used in the contracted 
study of aggregate resources of the southern Interlake (James F 
Maclaren Limited, 1980) . This year, similar information has been 
compiled for the outcrop belt of Paleozoic carbonate rocks 
extending from Gimli to Cranberry Portage, as shown in the Index 
Map of Field Projects (Fig. GS-l). 

GEOLOGICAL FIELD WORK 

In 1980, selected outcrops and most of the dolomite quarries in 
the map area were examined. large reserves of dolomite exist, 
particularly in the central and northern Interlake. New quarries are 
opened almost every year in that area, primarily as a source of 
crushed stone for roads. 

Quarries from which 'marble' was once produced were 
examined at Hodgson, Broad Valley and Cormorant lake, and rock 
that takes a br ill iant polish was collected from quarries near Snow 
lake and Wekusko. A variety of textures and colours (shades of buff, 
yellow, orange, pink, purple and red) occur, and examples of 
polished specimens are on display at the Mineral Resources 
Divis ion. 

In addition to field work, the stratigraphic and industrial 
minerals core hole program (H. McCabe, this report GS-12) is a 
source of new information on the distribution of dolomite in the 
province. Between 1976 and 1980, nineteen holes have been drilled 
specifically for information on dolomite resources in the Winnipeg
Stonewall-Teulon areas. Two holes, M-1-80 and M-7-80 (Table GS-
12-1), were drilled in 1980. Hole M-1-80, located 6 km northeast of 
Stonewall, confirmed the extension into that area of the Gunton 
Member, from which a few hundred thousand tonnes are quarried 
annually east of Stonewall. An unexpected result shown in that hole 
is the abru pt thickening of argillaceous dolomite (Penitentiary-type 
facies) and thinning of the calcareous 'shale (Gunn-type facies) in 
the lower half of the Stony Mountain Formation. 

Hole M-7-80 was drilled beside a quarry, opened in late 1979, 5 
km west of Winnipeg Beach. It intersected more than 30 m of 
completely dolomitized colour-mottled rock in the Selki rk Member; 
the equivalent section in hole M-3-79, located 15 km to the south, 
consisted of mottled dolomitic limestone, including the Tyndall 
stone interval. 
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WORK IN PROGRESS 

Much new information has become ava il ab le and an attempt is 
being made to incorporate it into maps outlining dolomite resources. 
Major sources of data are: 
1. Quarries - notably along Highways 6, 20 and 10, and Provincial 

Roads 391, 392 and 287. 
2. Mineral Resources Division core holes and other drill core 

available for study - over 100 cores availab le. 
3. Water Resources Division - depths to bedrock (about 2 000 

wells in the limestone-do lomite areas are drilled per year). 
4. Soils Survey Maps - Pre liminary or published maps are 

available for all the Paleozoic area, outlining many thousands of 
km 2 of outcrop and near-surface bedrock. 
Previously published works, among them reports by Goudge 

(1944), Baillie (1951a, 1951b, 1952), Stearn (1956), McCabe (1971, 
1979), and Bannatyne (1975), and theses by Sm ith (1963), Cowan 
(1978), and Wallace (1979), have provided the established geological 
background for the Dolomite Resources Project. Dolomitic 
limestones (Kendall, 1977) are included in the project. 

FIGURE GS-13-1: Thick dolomite of the Ordovician Stony 
Mountain Formation exposed in an abandoned 
'marble' quarry at 'Mile 39' of the Hudson Bay 
Railway, near Cormorant Lake. 
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AR-1 LATE QUATERNARY HISTORY OF PART OF 
THE LOWER NELSON RIVER 

By Erik Nielsen 

Surficial geological mapping was carried out in the Gillam area 
as part of the aggregate resources inventory program. Emphasis was 
given to the glacial stratigraphy along the Nelson River downst ream 
from Gillam as many of the known exposures in that area will be 
underwater shortly due to dam construction . 

The texture, mode of deposition , origin and age of th e 
lithosomes exposed along the Nelson River between Longspruce 
and Sundance is summarized in the generalized stratigraphic 
column shown in Figure AR-1-1 . 

The record exposed along the lower Nelson River is believed to 
be the most complete late Quaternary stratigraphic section 
uncovered in Manitoba to date. The earliest deposited till is blac k in 
colour, compact and the pebble fabric and striations on the 
underlying bedrock indicate it was deposited by ice moving towards 
the northwest. In the few exposures where this till outcrops, th e 
upper surface is deeply weathered or overlain by nonglacial beds of 
sand , silt, clay and organic detritus including wood fragments 10 to 
20 cm in length . The paleosol and nonglacial organic beds are 
tentatively correlated with the Missinaibi Formation which outc rops 
in the Hudson Bay and James Bay Lowlands, along the Hayes River 
in Manitoba, and throughout northern Ontario. The till overlying the 

paleosol and the organic beds is also black in colour, compact, and 
contains relatively few clasts. This t i ll, termed the middle till, is 
indistinguishable from the lower till with one possible exception, the 
presence of shell fragments in the middle till . The pebble fabric and 
striations indicate that this till was also deposited by ice flowing from 
an easterly or southeasterly direction. Shell fragments from the 
middle till have been identified by F.J.E. Wagner as Hiatella arctica 
(Linne), Portlandia (Yoldiella) sp, Macoma sp., Mya sp., Astarte sp , 
and possibly Mya pseudoarenaria (Schlesch). This faunal assem
blage is similar to the one found in Hudson Bay today suggesting 
that th e ice which deposited the middle till was eroding beds of 
interglacial rank. The lowest till must therefore be of Illinoian age, the 
paleosol and equivalent organic beds are from the Sangamon 
Interglacial and the overlying middle till is of early Wisconsin age. 

The middle till is separated from the overlying hill by stratified 
gravel , sand and silt deposits devoid of organic sediments. These 
nonorganic deposits are of wide extent and have been recorded by 
Netterville (1974) on th e Hayes River 60 km to the southeast. These 
nonglac ial beds are thought to represent a short lived interstadial. 
The till stratigraphy above these interstadial beds is complex. The 
upper till is brownish in colour and shows aqua till, flow till and basal 
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FIGURE AR-1 - 1: Generalized stratigraphy along the Lower Nelson River. 
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till fac ies indicating a comp lex sequence of ice marg ina l f luctuations 
along an ice front wh ich intermittently floated and grounded in a 
proglacial lake. Laboratory analysis will determ ine whether there is 
one or two g lac ial advances represented by this comp lex ti ll 
sequence. 

The upper and m iddle t ill units represent the Wiscons in 
g lac iation, during which time the area remained ice covered except 
for a short period after the deposition of the middle till. 

The distribution of erratics derived from the Circum-Ungava 
Proterozoic Belt (Fig. AR-1-2) as well as, striae and t ill fabric 
measurements indicate that the tills, regard less of age, outcropping 
along the Nelson River between Gil lam and 94° west were deposited 
by ice coming from the Labradorean sector of the Laurent ide ice 
sheet. T here is very l ittle evidence of Keewatin ice having flowed 
across thi s area. 

The Lower Nelson River probably became ice free prior to 8,300 
yrs. B.P. which is relative ly early with respect to the rest of the 
Hudson Bay area (Wagner, 1967). 

After the final retreat of the ice, the area was innundated by the 
last vestiges of Lake Agassiz. Varved silt and clay representing at 
least 50 years were deposited over most of the area . 

Incursion of the Tyrrell Sea into the area about 8,000 yrs. B.P. 
resulted in the deposition of datable near shore deposits wh ich 
overli e the varved c lay. An upper marine li m it of 122 m a.s. 1. in this 
area compared to marine limits of 183 m a.s.1. to the north and 152 m 
a.s.1. to the southeast of the area suggest th e lower Nelson River area 
experienced as much as 61 m of unrecorded rebound prior to the 
formation of the marine l im it. Early deglac iation as a resu lt of ca lving 
of the ice front into Lake Agass iz wou ld have lead to re latively early 
post glac ial rebound in this area compared to the rest of the Hudson 
Bay region . 
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FIGURE A R-1-2: (A) Greywacke with distinctive concretion, from 
the Omarol/uk Formation which outcrops between 
the Belcher Islands and Quebec in southeas tern 
Hudson Bay. (B) Dark green porphyritic basalt 
from the Manitounuk Group which outcrops in 
northwestern Quebec. 



AR-2 I. THE SURFICIAL GEOLOGY OF THE 
SOUTH RIDING MOUNTAIN PLANNING DISTRICT 

By H. Groom 

The South Riding Mountain study area cons ists of the Ru ral 
Municipaliti es of Strathclair, Harrison and Clanwilliam and th e Loca l 
Government District of Park . It lies between lat itudes 50° 19' and 50° 
43' N and longitudes 99° 41' and 100° 31' W in the western part of th e 
province immediate ly south of Rid ing Mountain National Park . It 
covers 2 300 km 2 (Fig. AR-2-1) . 

The purpose of the stud y was to map the surfi c ial geology of the 
area and to provide detailed aggregate resource information to th e 
South Riding Mountain Planning District. Prelimi nary maps 
delineating the surf icia l deposits are ava ilable at a sca le of 1 :50000 
(series 1980 SRM 1-4). 

Th e South Riding Mountain study area l ies west of the Manitoba 
Escarpment at the Second Prairie Leve l. It can be div ided into two 
physiographic regions. The Riding Mountain Uplands general ly li e 
above th e 550 m contour and cover th e northeastern two-thirds of the 
map area. The Assi niboine River Plain lies below thi s contour and 
forms the rema in ing portion of the d istr ict. The topog raphy on th e 
uplands is th at of an hu mmocky stagnation moraine. Numerous kettle 
lakes and sloughs dot the area and the rel ief is high, often exceeding 
10m. The relief on th e pla in is more subd ued and rarely exceeds 8 m. 
The topograph y is ro lli ng and lakes and sloughs are again f requent. 

Th e bed rock cons ists of shales of th e Upper Cre taceous Ridin g 
Mounta in Formation, predominantly the hard, siliceous sha le of the 
Odanah member (Bannatyne, 1970). Th e bedrock is rarely exposed 
except in a few road and stream cuts along the Min nedosa River 
Valley. 
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SURFICIAL GEOLOGY 

The oldest recognized ti ll in the area is the Minnedosa t ill named 
by Klasse n (K lassen, 1966). Thi s ti ll is ye llow brown to grey brown, 
compact, joi nted and manganese sta ined along the jo in ts. It was not 
seen in outcrop at the surface but was identifi ed in severa l roadcuts 
where it underli es you nger t ill. 

Th ere are two surface tills in the plann ing d istrict: the Lennard 
t ill on the plain and th e Ze lena on the uplands. Litholog ica lly and 
phys ical ly they are very sim ilar. They are loose, structure less, 
slight ly c layey, yellow brown to grey brown in colour and contain 
shale , precambrian and carbonate pebb les in the coa rse fraction. 
Klassen (1979) d ifferent iates them on th e basis of the carbonate 
con ten t of the matrix; the Lennard contains 14 to 19 percent 
carbonate whi le the Ze lena conta ins between 26 and 36 percent. 

The kno lls and ridges of the p lain are composed ent irely of t il l 
but on the up lands the hummocks occasiona ll y compri se t ill 
underlying strat ifi ed silt, sand or sand and gravel. 

Two large kame morai nes are found on the uplands . One is 8 
km long and t rends northward along the western edge of BoUie Lake. 
The other extends west from the f irst kame mora ine for 13 km to the 
Minnedosa River. Th ese features are up to 25 m high and consist 
pr imarily of coarse sand and shaley pebble gravel. 

Two rough ly tr iangu lar g lac iof luvial outwash plains cover a 
large portion of the upland area. One lies northwest of the 
Minnedosa River be low Hero n Creek and the other lies east of the 
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Minnedosa River between Clea r Lake and Proven Lake. The surface 
of these outwash plains is hummocky wi th relief up to 10m althoug h 
local ly they are gently ro lling. The northern p lain cons ists largely of 
coarse, shal ey gravel in the west and grades into sand and si lt to the 
east along th e Minnedosa Ri ve r. The eastern outwash plain also 
cons ists of coarse, shaley grave l at its northern extent near Clear 
Lake and grades into sand and si lt towards th e south. Th e material 
with in the hummocks is often faulted indicat ing th e ou twash was 
laid down over ice wh ich later mel ted away producing the faulting 
and the ro lling topography. A thi rd outwash p lain, east of Otter Lake, 
is much smaller in area l extent and its surface is more level than the 
pl ains to the west. It is comprised of 3 to 5 m of shale rich pebble 
gravel. 

Th e Minnedosa and Rollin g River valleys are spi llways that 
carri ed meltwate r from th e area during the last deglac iat ion. The ir 
terraces, particu larly along the Minnedosa, are often comprised of 
thi ck accu mulati ons of sand and gravel . Th e deposits are usua ll y 
ve ry sha ley but occasionally th e shale content is as littl e as 15%. 

On the t ill plain near Strathc lair is found a series of meltwater 
chan nels much smaller than the spi llways. Two exposures in the 
channe ls indicate that th ey are fl oo red by shallow deposits of shaley 
fin e pebble grave l. 

Depos its of glaciolacustrine clays occur in a large area around 
Proven Lake and in a much smal ler area near Erickson. In both of 
these areas the terrain is f lat. They consist of ye l low sil t grading into 
yellow sil ty c lay that is jo inted and manganese stai ned and over lies a 
grey, lacustrin e clay of unknown origi n. 

Drainag e is not yet well establ ished and with the excepti on of 
deposits on th e spi llway floors there is litt le all uvium in the area. 
Organic deposits, on the other hand, are very common. There are 
large swamps around Proven and Bottle Lakes and along the banks 
of th e c reeks. Most of the sma ll kettle lakes and sloughs are fringed 
with hay meadows or swamp deposits consist ing of muck and peat. 
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ECONOMIC GEOLOGY 

The South Riding Moutain Planni ng District has an abu ndance 
of aggregate resources. Th e kame moraines, ou twash pla ins and 
terraces are presently being extensively mined. There are nu merous 
sma ll pits, particularly on the uplands, where minor amounts of sand 
and gravel have been extracted in the past but the pits have since 
revegeta ted. The largest acti ve pits occur in the coa rse phase of th e 
outwash south of Clea r Lake, in the outwash east of Otter Lake and in 
the terraces of th e Minnedosa River. While there is an abundance of 
sand and gravel in the Dist ri ct, ve ry littl e is of high quali ty as the shale 
content is generally between 20 and 50 percent. When there is a need 
for shale free gravel contrac to rs usually go outside the district to 
Russel l or the Ard en Ridge. 
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II. SAND AND GRAVEL PITS 

By M. Radwanski 

This project was undertake n to inventory, analyse and classify 
exist ing sand and gravel pits in the South Riding Mountain Planning 
District and to provide data for pit management and ultimate pit 
rehabilitation . During 38 days of fieldwork, 106 pits were identified , 
and site conditions were examined and photographed . Figure AR-2-
2 indicates the study area and pit loca t ions. 

Data was collected concerning land area disturbed by mining 
operations at each site , amount of aggregate removed, whether 
aggregate was remaining and quality of this material, adjacent land 
uses and vegetation surface rights and under rights ownersh ip, and 
age and state of th e mining operation. 

Five categories of th e state of the min ing operation were 
developed as follows: 
1. Active - a pit that is being mined. 
2. Rehabilitated - a pit where planned excavat ion and 

progressive reshaping of the mine landscape have occurred, 
based on the object ives of: 
i) ensuring public safety; 
ii) protecting the environment ; 
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iii) optimizing th e productivity of the post mining landscape 
for some social or economic purpose; and 

iv) efficiently utilizing the available resource. 
3. Abandoned, depleted - a pit where mining has been 

discontinued because the quarry mineral of economic value has 
been mined out. 

4. Abandoned, not depleted - a pit where min ing has been 
discontinued for reasons other than that the quarry mineral of 
econom ic value has been mined out. 

5. Abandoned, reclaimed - a pit where mining has been 
discontinued and revegetation has occurred naturally, but 
where no active rehabilitation has been carried out. 
Based upon the ana lys is of the data, three classes of pits were 
derived: 

i) Pits which are regulated under Part VI of Manitoba Regulation 
226/76 (1976) under the Manitoba Mines Act (1973) which 
governs the reh ab il itation of commercial pits and quarries. Pits 
in t his c lass ificat ion were mined after January 1, 1977, and are 
commerc ial operations. (Greater than 2 000 cubic yards of 
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quarry mi neral mined per yea r). 
ii) Pits which are regulated under Part I I of Regulat ion 226/76, 

which governs the removal of Crown minera ls from Crown 
lands. 

ii i) Pits which are not subject to regu lati on under 226/76. 
From the class if icat ion and analys is of the sand and gravel pits 

in the South Riding Mounta in Planning District recommendation s 
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and strateg ies for the management and rehab i litation of pits are 
being prepared. These w il l be presented to the Planni ng Distr ict 
Board for incorporation into the District's land use and deve lopment 
p lans; and where pits are subject to Provincia l regulation, the 
strateg ies w ill prov ide in put in the Division's aggregate resources 
management program. 



AR-3 QUATERNARY GEOLOGY AND AGGREGATE RESOURCES OF THE R.M. OF BROKENHEAD 

By Glenn Conley 

INTRODUCTION 

Fi eld mapping was undertaken in the Rural Municipality of 
Brokenhead with three object ives: 
1) to de lineate and cata logue aggregate depos its to serve as a 

reference for land use p lanning; 
2) to attempt to locate new deposits of sil ica sand, and; 
3) to map the surf icia l geology to obtain a better understanding of 

th e Quatern ary stratigraphy. 

BEDROCK GEOLOGY 

Th e R.M. of Brokenhead is underlain by Precambrian and 
Ordovician bedrock. The Precambrian bedrock , primarily granite 
and granite gne isses underlie the eastern portion of the area and 
outcrops 2.5 km west of the hamlet of Allegra and 2.5 km north of the 
hamlet of Lowland. The Ordovician bedrock consists of the 
Winnipeg Formation and the overlying Red River Formation . The 
Winn ipeg Format ion consists of beds of well round ed and well 
sorted , frosted quartz gra ins, capped by shale. Th e subcrop of the 
Winnipeg Format ion has been mapped by Bannatyne (1980) as a 
narrow belt st retch ing from the hamlet of Brokenhead in the north to 

St. Ouens in the south. The upper shale layer outc rops two miles east 
of the hamlet of Ladywood. Th e Red River Format ion outc rops near 
the hamlet of Garson where it is quarried for use as a building stone, 
widely kn own as Tyndall stone. In the western part of the study area, 
the Red River Formation li es re latively close to the surface and the 
undulating nature of the surface is thought to be a ref lection of the 
eroded bedrock surface. 

QUATERNARY GEOLOGY 

Th e oldest Quaternary unit is thought to be a body of sili ca rich 
sand located in the topographically high area, approximate ly 6 km 
west of Dencross near PTH 317 (LSD 15-9-15-7E and LSD 11 -9-15-
7E) . The silica rich sand forms the floor and the lower 5 - 6 metres of 
an 8 metre deep pit. Th e sand wh ich is very fine grained , well sorted, 
and cross-bedded, is overlain by a 0.3 metre thick cobb le lag which in 
turn, is overla in by 2 metres of ox idized sand. The sil ica rich sand , 
which assays at an average of 86.3% silica w ith only a trace of 
carbonate, has a paleocurrent direction of 1100 

- 1800
. Folds and 

faults in the bedded sand suggest deposition in a g laciofl uvi al 
environment. Examination of the surface mark ings of the overlying 
cobble lag indicates it is the remains of a t ill sheet which has 

FIGURE AR-3-1: Section from a gravel pit in an esker. Contact between till and esker sediments is sharp. An ice rafted drops tone has caused 
deformation o f the varves both below and above the stone. 
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subsequently been eroded. The presence in the lag of distinctive 
un metamorphosed greywacke clasts which were derived from the 
area around the Belcher Islands in Hudson Bay indicate that the till 
was deposited by ice advancing from the Labradorean sector of the 
Laurentide ice sheet. 

Exposures along Traverse Bay on Lake Winnipeg show that the 
silica rich sand there is overlain by a second till of northwestern 
provenance. The gravel lag is therefore the remains of two glacial 
advances. The Beausejour silica pit (NE 35-12-7E) also contains 
silica rich sand which assay at 86.8% silica with only a trace of 
carbonate. Although both depos its are of similar composition and at 
simi lar elevations, further work is necessary to determine if they were 
deposited contemporaneously. The Beausejour deposit is being 
mined hydraulically from a depth of 10 metres below the water tabl e. 

A very hard, compact till , with a clayey matrix and few clasts was 
observed near Bunker Hill (NW 24-12-8E) in the southeast corner at 
the study area. The grey till is overlain by sand and gravel containing 
beds of very well sorted granules in clast support. Cross bedding 
indicates a paleocurrent direction of 1550

• This lower grey till is 
correlated with the Belair till as described by McPherson (1970). This 
is the only outcrop of this till in the R.M. of Brokenhead . 

An upper, beige, sandy, carbonate till is observed at or near th e 
surface throughout the study area (Fig. AR-3-1). This till was 
deposited by the Keewatin ice advance and is tentatively correlated 
with the Libau till described by McPherson (1970). Five eskers are 
correlated with this till because of their west to east orientation and 

paleocurrent directions. The eskers are highly variable in 
composition, ranging from fine sand to medium coarse sand and 
gravel. The eskers are usually capped by till, varying from several 
centimetres to several metres in thickness . 

Other aggregate resources associated with the upper till sheet 
are the numerous beaches marking major still stands of Lake 
Agassiz as it receeded from the area. Most of the beaches consist of 
sand or pebbly sand with the exception of the most northerly 
beaches above an elevation of 236 metres. The eastern zone of the 
R.M. of Brokenhead consists of g laciolacustrine clays and silts 
deposited in Lake Agassiz and comprise the most recent Quaternary 
deposits. 
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ECONOMIC GEOLOGY 

High quality aggregate resources are found associated with 
glaciofluvial deposits near Bunker Hill and beach deposits along th e 
northwest boundary of th e municipality. A large beach deposit near 
Cloverleaf could provide substantia l aggregate materials in the 
south, however, this deposit is sterilized by the presence of the CNR 
main line. 

Th e eskers, where they outcrop are largely depleted. However, 
extensive sections of the eskers are buried beneath clay and ti ll and 
aggregate resource evaluation in these areas will have to await 
further investigation. 

Si lica rich sand was observed at two locations in the north 
central portion of the municipality. These deposits were observed in 
ditch sections and further work is required to determine the extent 
and quality of th e deposits. 
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AR-4 QUATERNARY MAPPING AND LATE WISCONSINAN GLACIOLACUSTRINE 
DEPOSITION IN THE MUNICIPAL SURVEYS AREA OF SOUTHEASTERN MANITOBA 

By Gaywood Matile and Erik Nielsen 

INTRODUCTION 

The Municipal Surveys mapping project, started in 1979, was 
continued in the mun ic ipa lit ies of La Broquerie and De Salaberry. 
Both areas are too distant to se rve as gravel sources for Winnipeg 
marke ts and appear to have suff ic ient sand and gravel reserves for 
loca l consu mption . Quaternary geology maps will be produced at 
1 :50 000 and w ill serve as a reference for land use plann ing within th e 
munic ipa lities. 

The Bird 's Hill esker-del ta complex in the municipa li ty of 
Spring field was also mapped. Land use planning in the Bird's Hi ll 
area is especiall y important because it's prox imity to Winnipeg 
makes it a highly des irable area both for resident ial bui lding and for 
sand and grave l extraction. Mapping in th is area was carried out at a 
sca le of 1 :15840 and wi ll be pub l ished at 1 :20000. Resistiv ity work 
was done with the Geonics EM31 which provides an average 
resist ivity va lue to a depth of 6 metres, w ith the assumption th at sand 
and grave l which does not show up within 6 metres of the surface is 
sub-econom ic. Approximately 90 kilometres of resistivity data was 
gathered. A backhoe survey was done as fo l low up to the res istivity 
survey. 

Of notab le importance are gypsum "rosettes" which were 
encountered in a backhoe p it , NW31-11-5E, in the Bird's Hil l area. At 

2.7 to 4.0 metres, the crystals were encountered in layers of uniform 
size, genera ll y less than 2 centimetres. At 4.0 metres, the 
arrangement of crysta ls became ra ndom and crysta l size increased 
to 7 centimetres in d iameter. The crystals are transparen t and 
genera lly o f good quality. Thi s find has initi ated further resea rch into 
the authigenesis of gypsum in the Winn ipeg area . 

LATE WISCONSINAN GLACIOLACUSTRINE 
DEPOSITION IN SOUTHEASTERN MANITOBA 

Keewat in ice from th e northwest was the last advance to affect 
sou theastern Manitoba. Fenton and Teller (1980) describe three 
Keewatin til l sheets in this area which are all di scontinuous and 
high ly var iab le in composition. Keewat in ice re treat ing from the Lake 
Agassiz basin blocked it's northern out let and form ed the north ern 
shore of Lake Agass iz. Lake depths in excess of 200 metres were 
common and therefore it is not unreasonable to assume that the ice 
marg in was often floating, form ing an ice shelf. 

The ice she lf mode l for depos iti on in a g laC io lacustrine 
environment (see Fig. AR-4- 1) describes six environ ments, five of 
wh ich are depositi ona l and a sixth, wh ich is a zone of scouring. T he 
size and conf igu ration of th e ice shelf would have been contro ll ed by 
lor.a l re li ef, as topographic highs supporting the she lf would prevent 

FIGURE AR-4 -2: Detail of Zone /I (A & B) and Zone I, from the Municipality of Hanover, Quaternary Map ARBO-4. A is g lacio fluvial sand, B is 
aqua till and C is basal till. 
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it from breaking up and floating away. This model pred icts much of 
the observed variability in the g lacial deposits in southeastern 
Manitoba. 

ZONE I 

The basal till zone is composed of homogeneous, unstratified 
and overcompacted g lacial sediment deposited as basal lodgement 
t ill in a sub-g lacial env ironment . Thi s till , like the rest o f the sediment, 
is high in carbonate due to th e incorporat ion of Paleozoic do lomite 
and limestone bedrock from cen tral Manitoba, over which the ice 
advanced. 

Zone II 
The proximal ice shelf zone is an environment dom inated by 

g lac iof luv ial depos its. A backhoe pit on Highway 59 just south of St. 
Malo typifies the sedi ment in this zone ; a very hard basal till at a depth 
of 3.0 metres is ove rlain by cross-bedded sand interbedded with flow 
ti ll , and capped by a metre of coarse boulder rich gravel. T hi s zone is 
important as most of the economic sand and gravel in the area comes 
from thi s faci es. 

Zone III 
Th e intermediate ice shelf zone is composed primaril y of aqua 

till. Lake water in con tact with the base of the ice shelf caused 
melting of the sed iment rich basa l ice. Due to the slow settlin g 
velocity of silt and c lay, th e f ines went into suspension and were 
removed by bottom currents leaving unconsolidated, usua ll y 
unstratifi ed , poorly sorted , grave ll y sand. Th is materi al may be 
highly va riable in sortin g, tex ture, and structure. 

Zone IV 
Th e distal ice zone is a deep basinal environment where the 

fines f rom be low the ice shelf were deposited . Due to the proximity of 
the ice shelf, ice rafted detritus is present in th e st ratifi ed silt and c lay 
of this zone. 

Zone V 
The proglacia l lake zone is further from the ice she lf, and 

therefore litt le ice ra fted detritus is to be found here. It is composed 
of rhythm ica lly interbedded si lt and clay deposited as varves and as 
turbidi tes. 
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Zone VI 
The icebe rg scour zone is composed of deformed proglacial 

lake sedimen ts. The iceberg scours throughout southeastern and 
south central Manitoba supply ample evidence that calv ing was a 
major mec hanism of ab lation during the final retreat of the Keewatin 
ice. 

Fluctu at ions in the leve l of Lake Agassiz affected the pOint of 
g rounding and probabl y th e rate at wh ich ice was calv ing from th e 
marg in. A rise in lake level wou ld move th e grou nding line northward, 
sh ifting the sedimentary facies described in Figure AR-4-1 to the 
north. Simi larl y, a drop in lake leve l would cause the fac ies to move to 
the southeast and an apparent glacial advance would be recorded 
(F ig. AR-4-2). 

Th e sed iment fac ies described above are found through out 
much of the mun icipa l su rveys area. Th e area covered by the ice 
shelf at anyone tim e was probably very small compared to th e area of 
the proglaciallake and the area of basal t ill deposition. Zones II and 
III are therefore believed to be of relative ly limited areal extent 
compared with the othe r facies. 

REFERENCES 

Anderson , J.B., Kurtz, D.O., Domack, E.W., Balshaw, K.M., 
1980: G lacia l and Glacial Marine Sediments of the 

Antarctic Continenta l Shelf; Journal of Geo logy, 88, 
pp 399-414. 

Fenton, M.M., 
1974: The Quaternary Stratigraphy of a Portion of 

Southern Manitoba, Canada. Unpubli shed Ph.D. 
thes is, University of Western Ontario . 

Teller, J.T., Fenton, M.M., 
1980: Late Wi sconsinan Glac ial Stratigraph y and History of 

Southeastern Manitoba , Canadian Journal of Earth 
Sciences, 17, pp. 19-35. 



PRELIMINARY MAPS, SURFICIAL GEOLOGY OF 
THE SOUTH RIDING MOUNTAIN AREA 

1980SRM-1 Elphinstone (62K/9) 
by H. Groom and M. Radwanski 

1980SRM-2 Wasagaming (62J / 12) 
by H. Groom and M. Radwanski 

1980SRM-3 Clanwiliiam (62J / 5) 
by H. Groom and M. Radwanski 

1980SRM-4 Newdale (62K/ 8) 
by H. Groom and M. Radwanski 
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