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GEOLOGY OF THE 'NANIPIGOW RIVER AREA 

INTRODUCTION 

LOCATION AND ACCESS 

The Wanipigow River area, located in the Rice Lake 
Mining Division of southeastern Manitoba, comprises approximate­
ly 188 square miles bounded by longitudes 950 )0' and 950 45' 
west and latitudes 510 00' and 510 15' north. Activity within 
the area centers ahout the gold-mining town of Bissett on the 
north shore of Rice Lake in the southern part of the area. San 
Antonio Gold Mines Limited is situated on the immediate north 
shore of Rice Lake. During the Sllll'JI!er months a boat service for 
both freight and passengers is operated from Selkirk to Wanipigow 
River via Lake Winnipeg to the west. A graded road,passing througn 
Bissett, e;(tends across the south part of t he area starting at 
the boat landing on Wanipigow River outsice the west boundarJ of 
the area. Air transportation is available from Lac dll Bonnet. 
During the winter months tractor trains transport freight from 
Pine Falls. 

TOPOORAPHY A~'D DRAINAGE 

Topographically, the region is similar to most Pre­
cambrian Shielri terrain. Areas of rock outcrop, fe\v with relief 
of more than 125 feet, are separ'ated by low ground covered by 
a mantle of Glacial drift or ~uske~. The largpr streams and 
rivers in most pl:.l.ces have wide drift-fil1ed valleys and in many 
places are tordered hy wet swamps. "hp. small.,r streams, on the 
other hand, in part flow O'rer rocky stream-hells or through narrow 
channels bordered by rock. 

Drainage within the area is westward into Lake Winni­
peg. The northern part is drained by a numher of sluggish streams. 
Many tributaries flow out of extensive wet swamps and muskeg. 
In this part of the sheet about half tne ground is underlain by 
muskeg, the oth€r half by rolling granite hills from which near-
ly all growth has been burned. The main river in the area, 
Wanipigow River, is not easily navigated except with empty canoes. 
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Along its east-west extension log jams are so abundant as to 
make travel difficult. In its north-south reach, the water 
is shallow, and the gravel river-bed is extensively grown in 
with grass and weeds. 

About the only way of travelling around the north­
ern half of the area is by aircraft. Small aircraft can land 
on Leaf Lake, Longbranch Lake, Amkeg Lake, the western Dual 
Lake, and Brule Lake. The streams between these, and to o~her 
lakes, are all unnavigable. 

Travel in the south part is greatly facilitated by 
several roads and trails. 

Growth within the area consists mostly of spruce, 
pine, poplar, and birch; underbrush is largely alder and willow. 
In burned-over parts of the region, dense small spruce and pine 
second-growth is widespread. 

Game consists mostly of bear and moose. Fish are 
not plentiful, the most common being jack-fish. 

PREVIOUS WORK 

A survey of the work dene up to and including 
1932 may be found in "Geology and Mineral Deposits of a Part 
of Southeastern Manitoha", by J. F. Wri~ht, {'eol. Surv., 
Canada, Memoir 169. Most of this work was of a reconnaissance 
nature a~d covered a much wider area than the one under consid­
eration. 

In 19)6 the Geolo~ical Survey of Canada commenced 
further studies in the a rea. fl.. W. Joh~st.on conducted a recon­
naissance survey of a rRgion including the Wa~ipi~ow River area, 
(Map u28A, 19)6, scale one inch to four miles). One ~ile to 
the inch mapping by C. H. Stockwell included the region south of 
the Seventh Aase Line, (Geol. Surv., Canada, Map 810A). In 
addition, a detailed survey on a scale of 500 feet to the inch 
was done on ei~ht map-areas in tne southwest p~rt of the area 
(Geol. Surv., Canada, Memoir 210). 

PRESENT WORK 

The present survey was conducted during a four 
month period from May 16 to September 13, 19u9. The ~eology 
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was mapped on a scale of two inches to one mile. Traverses 
were run hy pace ~nd compass, precise locations heing deter­
mined on vertical aerial photographs. The photographs used 
are numhered and their positions are locat~d on the accompa~­
ing map. The traverses were run 1200 to 1500 feet apart in 
the volcanic and sedimentary portions of the area and as much as 
2500 feet apart in the large areas of granite. Additional 
work in the area east of Rice Lake and south of the road closed 
the traverse interval to 600 or 700 feet. 

A comparison of the accompanying map with the Wani­
pigow Lake area, Map 48-2 of the Mines Branch, Manitoba, made 
by the writer in 19hA will re~eal several discrepancies hetween 
the two alone their line ot junction, longitude 960 45'. The 
discrepancies are largely in the location of contacts. The 
geology of Wanipogow Lake sheet was plotted on a rather in­
accurate base map and without the use of vertical aerial photo­
graphs. A new base ~ap and vertical aerial photographs have 
since become available for this reeion. It can be stated with 
confidence that positions of determined contacts are accurate 
to within 200 feet or less on the present map. 

Certain other changes in map units appear on the 
present map. It is hp.lieved that tnese changes result in a 
more correct interpretation of the geolo~y of the area. These 
will he discussed further in the description of rock types. 

Areas of rock outcrop are shown on the present 
map in the parts of thp. area underlain by sedimenta~ and vol­
canic rocks. In the parts underlain by granitic rocks, most of 
the area is well-exposed rock, and so the areas of swamp or 
overburden are shown. 

The writer was efficiently and capahly assisted in 
the field by D. S. Kerhy, D. C. Chunn, and A. Yates, all of the 
University of Manitoba. 

GENERAL GEOLOOY 

All the consolidated rocks within the Wanipigow 
River area are of Precambrian age and consist of interbanded 
volcanic and sedimentary types intruded by large masses of basic 
to acid intrusives. Following previous nomenclature the volcan­
ic-sedimentary types are called the Rice Lake group and are pre­
sumed to be early Precamhrian. Considerable effort was directed 
toward separating lithological units within this group, and 
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petrographic examinations have shown that the divisions used in 
the field are well justified. 

Intrusive rocks range in composition from gabbro 
to granite, in texture from extremely fine to extremely coarse 
grained, and in structure from massive to high~ gneissic. 

A younger sedimentary formation, the San Antonio 
formation, unconformably overlies the Rice Lake group and in­
trusive rocks. 

The accompanying table of formations illustrates 
the classification of rocks found within the area, 
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TABLE OF FORMATIONS 

San Antonio Feldspathic quartzite, conglomerate. 
Formation 

Unconformity 

P 
R 

A 0 Quartz-feldspar porphyr,y~ felsite; 
R T Quartz dior! te, granodiorite, oligo-
C E clase granite, albite granite, micro-
H 0 R Intrusive cline granite; 
A r 0 Rocks Gneissic granitic rocks, granite gneiss, 
E Z part injected with considerable pegma-
A 0 tHe, part containing numerous basic 
N I inclusions. 

C 

Intrusive Contact 

Part 
Diabase, trap; ) complex 
Gabbro, diorite, quartz diorite; )intru-

sives 

Intrusive Contact 

Quartzite, slate, tuff; 
A Rhyolite breccia and tuff; 
R Porphyritic andesite and dacite breccia 
C Rice trachyte braccia. (agglomerate); 
H Lake Andesite porphyry, basalt porphyr,y; 
A Group Arkose, conglomerate, tuff; 
E Andesite, basalt, chlorite schist; 
A Rhyolite, rhyolite po rphyr,y , trachyte, 
N some breccia. 
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DESCRIPTION OF ROCK TYPES 

Rice Lake Group 

The oldest exposed rocks in the area, the Rice Lake 
group, consist of interbanded basic to acid flows, pyroclastic 
rocks, and sediments. Many of the volcanic flows are porphyritic, 
and pyroclastic types are abundant. The sedimentar,y rocks, con­
glomerate, arkose, tuff, quartzite, and slate, occur in two bands 
in apparent conformity with the volcanic rocks. 

Rhyolite, Rhyolite Porphyry, etc. (1)1 

Rhyolite and rhyolite porphyry flews underlie the 
other rocks of the Rice Lake group. Some phases of these acid 
rocks contain little quartz and approach trachyte in composition. 
Porphyritic phases are nearly as abundant as equigranular phases. 
Subordinate rhyolite breccia is included in this unit. 

In hand specimens the rhyolite is very fine grained, 
hard, dense and cherty. It is light green in colour but weathers 
either to a greyish- or orangey-cream, commonly with a chal~ 
lustre. In the rhyolite porphyry, abundant small plagioclase 
phenocr,ysts are dotted throughout the grcundmass. In places, 
especially at the east boundary of the sheet, thin porphyritic 
flows alternate with fine equigranular ones giving the rock a 
pronounced banding which has heen accentuated by shearing. Else­
where the thicker massive flows exhihit blocky fracturing. 

Although most of the rhyolite is libht coloured, 
many bands of dark grey to black rhyclite and rhyolite porphyry 
are found near the east border of the sheet. These black flows 
may be dis t.inguished from basalt hy their typical bleached chalky 
weathered surface, siliceous and translllcent lustre, and lower 
specific gravity. The darkening is due to finely dlsseminated 
magnetite. 

The minerals in the rhyolite and porphyry consist 
of acid plagioclase, quartz, biotite, and chlorite, and abundant 
saussurite and sericite as alteration products; accessory minerals 
are discreet grains of epidote, apatite, magnetite, pyrite, and 
carbonate. Some specimens contain grains of hornblende. 

1 Numbers in parentheses are those of the map units used on 
the accompaQYing map. 
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South and east of Little Beaver Lake on the west side 
of the area, are outcrops of well-foliated quartz-biotite-feldspar 
gneiss, which is light grey in colour, highlY foliated, and has a 
granular texture. The band of gneiss extends north of Little Beaver 
Lake and then west into the Wanipigow River area~ where the writer, 
in 1948, classified these rocks as sedimenta~ gneisses because 
of their close resemblance to similar rocks of undoubted sedimen­
tary origin along t.he Manigotagan River. However, further examina­
tion southeastward along t.he strike shows a visible gradation to 
less altered and finally to quit.e unalt.ered rhyolite porphyry. 
Intermediate between the massive rhyolite porphy~ and gneiss are 
rocks whose groundmass is ident.ical with the gneiss but which still 
contain recogni~able feldspar phenoc~sts. 

It should also be mentioned that the contact of this 
band with the granite is misplaced about I~OO feet south on the Wani­
pigow Lake sheet; the correct posit.ion is that shown on the present 
map. Further, because of insufficient outcrops, the gneiss band 
was incorrectly shown as pinching out on the former map, rather 
t.han just thinnine. 

Andesite, Basalt, ChloriLe Schist (2) 

Several flows of medium- to dark-green or black 
andesit.e and basalt overlie the rhyolite. ~ost of this rock is 
highly schistose, in fact is largely chlorite schist. Pillow 
struct.ures were observed tn one place in the band on the north 
shore of Rice Lake. Elsewhere it is not certain that some of 
the chlorite schist does not represent sheared basic intrusives; 
although no coarse textures were observed in the chlorite schist. 
some of the diabase and gabbro, where highly sheared, is fine grain­
ed. The schistose rocks have a soft, rotten, weathered surface, 
and under the microscope are seen to be composed of a fine-grained 
streaky mixture of chlorite, saussurite, and fine feldspar and 
numerous small anhedra of epidote, lenses of carbonate, and much 
finely disseminated magnetite. 

Arkose, Conglomerate, Tuff ()) 

This unit underlies part of Rice Lake, and is exposed 
on several of the islands and east and west of t.he lake. The most 
striking member of this unit is the conglomerate, which contains 
well-rounded, smooth, pebbles of quartz-feldspar porphy~. rhyolite, 
trachyte, and quartz, in a medi'Jrn-grained arkosic groundmass. 
Where pebbles are lackina. the rock is an arkose, commonly not 
visibly bedded, and distinguished with difficulty from porphy~. 
However, lenses of conglomerate within this rock leave little doubt 
as to its origin. 
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In other places the rock is well bedded, and in one 
or two spots it "as possible to determine northward-facing tops 
by grain gradations. Some specLmens,whi,~h have broken, ang:llar 
feldspar and quartz grains, closely resemble tuffaceous phases 
of the rhyolite hreccia (6). Some of the con6lomeratic rocks, 
likewise, contain angu13.r fraGrT:t?nts and resemhle rhyolite 
breccia. It may be that this whole unit represents a rhyolite 
tuff-breccia band, part of ·,yhich was deposited under and sorted 
by water. 

Andesi te Porphyry, Basalt Porphyry (ld 

North of Rice l,'lke 'l hand of andesite porphyry as 
much as 2000 feet wide extends oaNllel with the l1ke and forms a 
high rolline ridge for a distan~e of about 4~ IT.iles. A secnnd, 
narrower band about uOO feet wide occurs just north of the first. 
Parts of the porphyry are massi'/e. b·.lt in t;t!ner~l1 it. is som·'what 
schistose, and in phces hi..;hly so, th-.e phenocrysts b,:ino: sq!let:zed 
out into flat ellipsoidal for-r.s. In p'..J.ces the !"OGk has a ~rec­
ciated appearance, and is probahly a !'LC"N br-~,~e lJ.,:LS t):" t'r:l;;ml!nts 
make up nearly all t.he rock anci ar'e i .. l·mtical '.r"th t.h' minor- grcllnd­
mass. 

The andesite porphyry has a r.:pd iur.:-;::r"'en :OlotH" on the 
fresh surface and weathers eith'~r to a si:!'.ilar ::010'.1:" o!" else to 
a lighter .;reen rltn a:1 Cranl:;8 ttnr::;e.~he most cun.spi.~uClUS feature 
of the rock is the presence of ahtlOliant well-fcrtlwd plagioclase 
(andesine) phenocr/~tfi, some of which show ~olerately strong zon­
ing. These phenocrysts are set in a fine- to m,~(tium-~rained ground­
mass of feldspar, flaky chlorite, ar'!d S.1·:s~urite, and disseminated 
ma~netitep accessor I apatite and l·~ucoxen~. SOIi.'! spt'dm'~rJg con­
tain :!tinor amounts of carbonat.e ;J.nd hor'nhlf·nd~. Ct.h.·rs crmtain 
fine-grained quartz in the ,;rOlmdr.nss, .:Inti a :"ew cent.ain SIr.all 
rpmrtz phe:1oc rys ts. The latter- speci:nens are dassified as rOI"­

phyritic dacite. 

Basalt. po!"phyrj is ""S':, :.~""lopf'<i in a !!',.,1SS .'as~_­

southeast of Rice Lake. 'lrJrn':! rtl'lS"S oC t rl:'S r:1.-1SS ar,! and·~si tic 
in composition, htl', rarely, i: ,'v';r, -h:i.-,ir:. :'hr' ~as,11t. porphYr:' 
is a c.mspicflous rr'lck. iyoir:a!l::, i'. ·':.;hi"i':.s a pecClli.'l!" sF~ck~ed 
texture, O\rin~ to the preS"'1(~e ot" :niH~/-white p~at:iocla~'J pr ... no­
crysts in a dJ.rk-black hasaltic ,:r"'m<imas"; 'N~icn is :i.n-?r ,;,ai:1l'd 
than that of typi::a 1 andes: ',!"! porphYG·. T:le p la.;ioclase pheno­
crysts, stronGly zon·:d lahra,io:-i~,e, are remlrk.1hly fr'~5h, and tht! 
broundm'lss, c.)nsists of sm.1~1 ,'Xis .J(' t'·?~r1spar 11(: ~l:\li.!s of oal.~­
green chlorite. Pa,_m·~d .:1'1lns (;C hr);nr.:t!rHi;' r.:ay ~~ pres·mt •. 
Other minerals present. ar~ ~OJi;i(')t.e, a:Jatit." iL1:enite, titanite, 
leao:oxene, ;}Od m.1~nf~t~~.e, the ht~.(!r pepr.~red throu,;hcflt the 
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groundmass. The odd grain of quartz and/or carbonate is 
observed in thin sections. 

Ordinarily the porphy~ masses just mentioned would 
be considered intrusive. However, the presence of flow (?) 
breccia within the porphyry itself and the presence of abundant 
porphyry fragments in the overlying agglomerate (both these 
features in the body north of Rice Lake) suggest an extrusive 
origin. 

Porphyritic Andesite (Dacite, Trachyte) Breccia (5) 

Pyroclastic volcani=s immediately overlie the 
andesite porphy~ north of Rice Lake. Fragments of andesite 
porphyry, dacite ~orphy~, and trachyte are embedded in a dark­
to medium-green chloritic groundmass. Most of the fragments 
are measured in inChes, but in places they are a foot or more in 
diameter. Where foliation is very pronounced, the fragments have 
been stretched into long lenticular streaks, commonly an inch 
wide but as much as a foot long. General~. however, they are 
on~ about twice as long as wide. Fragments of andesite porphy~ 
appear to be most abundant in the breccia close to the contact of 
the mass of underlying porphy~. 

Grains of feldspar in the groundmass are generally 
broken up and mixed with a fine aggregation of abundant saussurite 
and chlOrite; common~ the rock has been sheared to a powder. 

Rhyolite Breccia (6) 

Progressing northwards towards Wanipigow River high 
rolling ridges of rhyolite breccia are encountered. Rhyolite por­
pQy~ flo~s and thin tuffaceous beds are interbanded with the 
breccia. The assemblage is general\y distinct~ foliated, and 
like the underlying intermediate agglomerate the fragments are 
squeezed and stretched out into lenticles. On the weathered sur­
face the breccia and tuff have a light-cream colour with a tinge 
of orange, and characteristical~ exhibit a pronounced ribbed 
structure l each ridge or rib being an.inch or so wide. Light­
coloured fragments of rhyolite porphyry are embedded in a medium­
grained clastic matrix of the same composition. The groundmass 
consists of a mixture of broken alhite grains, strained quartz, 
saussurite, and chlorite. Some of the feldspars are partly alter­
ed to sericite or saussurite. Hornblende and carbonate were seen 
in some of the thin sections examined. other accessories are 
pyrite, clinozoisite, apatite, and zircon. 

Bands of tuff appear to have the same composition as 
the groundmass of the breccia. 
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Quartzite, Slate, Tuff (7) 

This unit, the uppermost of tne Rice Lake group, 
occurs along the valley of Wanipigow River. South of the river 
outcrops a~e scarce, and thus thp. southern contact is not 
determinate. However, it is inferred that the north contact 
of the quartz-feldspar porphyr/ (13) is marked by the edge of 
the drift-filled river valley (the porphyry outcrops in a high 
ridge ending abruptly at the valley-edge). Hence, if t here are 
no members between the porphyry and the sediments, the contact 
is probably along the scarp formed by the porphyry. 

The quartzite is a uniformly fine-grained, in part 
almost cherty, light-cream weathering, hard, well- and thinly­
bedded rock composed of a mosaic of fine clear quartz, biotite, 
sericite, and clinozoisite with no visible feldspar. Bedding is 
apparent by variations in the amount of biotite and sericite on 
the one hand and clinozoisite on the other. 

Cross-bedding and grain gradation are absent, thus 
tops of beds could not be determined. 

Beds of light-green arkose or tuff occur in isolated 
outcrops. These are composed of a clastic mixture of quartz, 
plagioclase, sericite, chlorite, and carbonate, and accessor,y 
apatite, saussurite, and leucoxene. The grains have been sorted 
to some extent. 

Especially along the river, narrow bands of thin, 
fissile black slate are interbedded witn the quartzIte. In 
one place where thin leaves of slaty material separate bands of 
quartzite, the quartzite contains abundant small discreet anhedral 
carbonate grains, some bands containing up to 50 per cent carbonate. 

In the western part of the drlft-covered valley of 
the river intense ~agnetic deflections were noted which are probab­
ly due to an extension of the iron formation which was found inter­
banded with the volcanics and sediments along the strike in the 
Wanipigow Lake area to the west. 

Intrusive Rocks 

Intrusive rocks ranging from gabbro to granite occur 
within the area. Cross-cuttIng relations an·j contact effects indi­
cate that the more basic rocKs are older than the granit~c ones. 
Indications found in th~ area to the east previously led to the 
tentative conclusion that the basic intrusives were younger than 
the granitic intrusivesl • 

1 G. A. Russell: Geology of the WallaCE lake Area, Manitoba; Manitoba 
Mines Branch, Prelim. Rept. u7-1, 1948 
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Further, it is believed that all the basic rocks are 
associated with the same period of igneous activity, and like­
wise that all the granitic rocks are related in origin, despite 
the fact that c~nsiderahle variations in composition are found. 
This is discussed further below. 

Large areas of granitic rocks are highly gneissic, 
and parts of the gneiss contain abundant basic inclusions. Dykes 
of pegmatite and aplite cut certain granites. 

Gabbro, Diorite, Quartz Diorite (8) 

The four occurrences of rocks of this categor.r vary 
considerably and will be discussed separately. 

The first large body, east of Rice Lake and south 
of the road, intrudes older rocks of the Rice Lake group and is 
in tum intruded by quartz diorite (12) on the south. 

The rock. although greatly altered. nonetheless appea;1'S 
for the most part to be of fair~ uniform gabbroic composition. 
Texturally, however, it is not so uniform. Some phases are coarse 
equigranular, others are spotted and have a fine chloritic 
groundmass, and still others are on~ medium grained and closely 
resemble, if they are not identical with, the diabase (9). 
However, because of the erratic distribution and the merging of 
one type into the other it is impossible to map these phases separ­
ately. 

Originally these rocks were composed of pyroxene and 
plagioclase, remnants of which are found in some thin sections. 
OWing to widespread alteration they are now almost completely 
altered to fibrous green hornblende, ragged chlorite, and saussur­
ite. Some sections contain no identifiable plagioclase. Others 
contain well-formed laths of zoned labradorite and hornblende. 
Discreet anhedral grains of epidote are common. Magnetite is 
generally abundant in the gabbro,either as disseminated grains 
or less co~only as large cr,ystals. Considerahle magneti~ deflec­
tion was noted along traverses across the gabbro. 

Dykes of intrusive porphyry and some granite definite­
ly cut this gabbro mass. Near the contact of the gabbro and the 
quartz diorite (12) to the south, the quartz diorite contains irre­
gular inclusions of darker material, which are believed to be 
remnants of gabbro. Also, large white masses of saussurite nave 
apparently been produced in the gabbro near the contact. 

In the southwest quarter of the area near the west 
boundarf a folded sill of gabbro extends from the Wanipigaw Lake 
area. In the report on the Wanipigow Lake area, the writer 
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expressed the opinion that this rock was rec~stallized basalt 
and called it "pseudo-gabbroll. However, this rock is identical 
with some phases, especially the spotted ones, of the first­
described body, and is now considered intrusive. 

At the east boundary of the area, a complex body of 
basic to intermediate rock extends from Wanipigow River north­
ward to Leaf Lake. The mass is surrounded on both sides by 
granitic rocks, and is the IIWanipigow dioritell of Russell. This 
band of basic rock has numerous compositional WId textural 
varieties. The following types have heen observed even in one 
outcrop: (a) whitish-grey coarse-grained quartz diorite compos­
ed of plagioclase, saussurite, quartz, ~yroxene, and biotite; 
the ferramagnesian mineral content of this rock is low, about 15 to 
20 per cent; (b) medium-grey coarse-grained gahbro composed of 
labradorite, clinopyroxene, and granular epidote, and minor car­
bonate, quartz, sericite, and magnetite; this rock is quite mas­
sive and fresh and the ferromagnesian content is about LO per 
cent; (c) fine-grained black amphibolite, composed of a mass of 
uralitic actinolite, granular epidote, and subordinate flakes of 
chlorite and biotite and only the odd small grain of plagioclase; 
(d) medium-grained black gabbro, composed of fibrous actinolite, 
fine plagioclase, granular epidote and clinozoisite, and some 
chlorite and magnetite. 

Where observed in one outcrop, the whole assemblage 
presents an irregular hlotchy appearance, the various types in 
part merging into one another. Elsewhere the different phases 
occur in large bodies. The complexity of this large mass is con­
sidered to he due to assimilation hy reaction between intrusive 
granite and earlier basic rock. It misht be mentioned here that 
quartz diorite similar to that in this hody is also found in some 
places where the granite contains many basic inclusions. Refer­
ence to this will he made later. 

The fourth occurrence of basic rocks is north and 
east of Little Beaver Lake. Most of this rock is finely foliated 
and rec~stallized, and is characterized by fine needles of horn­
blende, and is in part injected by granite. This rock was call­
ed "homblende-plagioclase gneiss" on the Wanipigow Lake sheet 
and was considered to represent rec~stalli1.ed basalt. Further 
observation during the summer of 19L9 revealed the presence of 
typical gahbro and diabase in this band as well as thp. foliated 
hornblende gneiss, and the whole mass is thus considered intrusive. 

1 J. F. Davies: Geology of Wanipigow Lake Area; Manitoba 
Mines Oranch, Prelim. Rept. 118-2, 1949. 
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Some of the hornblende gneiss has been granitized 
by the introduction of quartz ~~d plagioclase and the development 
of abundant granular epidote. This granitization accentuates the 
banding, and the rock is similar tc bl~ached basic inclusions with­
in granitic Gneiss. 

In addition to the larger units, numerous s~~ll sill­
like bodies of gabbro and diabase intrude the quartzite north of 
Wanipigow River. These bodies are t.eo s::Jall to map sepi'irately. 

Diabase, Trap (9) 

rhes~ finer-grained hasic rocks are in part at least 
somewhat later than the coarser-grained ones. Tne diabase dykes 
are typically the same as diahasic phases of the first occurrence 
of gabbro rjescrired above. The terr.:s 'diabRse' and 'trap' are 
used in a textural sense, the grain size becoming progressively 
finer. Trllp dykes are seen to cut the gahbro (8) east o!: Rice Lake. 

Stockwell mapped ~ large mass of this rock as hasalt 
in the area south or thp. road east from Rice Lake. However, hoth 
texturally and composP.ionally, this mass is idp.ntleal with >.he 
trap dykes, many phases even being diab.Jsic. Furth!'!r, no evidence 
of flow structure is found, nor [bes the rock :rield by schisting 
under deformation hut ratner ~ractures like the diahase and trap. 
This may be of considerable importance in rebard to occurrence 
of veins as will hI! sho'tm later. 

Granitic Rocks (2) 'lnd Gndsses (la, 11) 

Rocks of Granitic character range in composition 
from qu:...rtz 1iori te to !ticroeline 5ranite, in t.exture ~'rom 
equigranCllar to coarse]y porphyritic, and in strJcture from per­
fectly massi'I'~ tc hi£;hly gnpi::;o;ic. ~n ~f'r.eral it aop~ars that 
the intrJsives sout~ of thp ~~in helt of ~olcanics and sediments 
arp. dominantly quartz diorite in composition ar.cI fairly l!lr~ssive. 
This is a ~so tru.~ of t.he hody nortr:west. of Li t'"le Beaver Lake. 
The large batholithic hody north of "Nanipi,:ow Ri'ler shows con­
!!iderablE"' variation frem quartz diorit.e tc micr0cli:w ::nnitej 
intermediate oligoclase granHe and al~ite Granite .1re ahundant 
phases. Furthp.r, in c~njClnction wi th this hody are developed 
large areas of [;nt'issic granite and strati~or!r. t;ranite r,neiss, 
in part containinl: abundant hasic inclusions. rlyk,..s and irrebular 
massE'S of p~r:m;"\ti tc 1.:""'.'! :l.plite are mOl'c abundar.~ly as~()ciat.cd 
with this nOI-t.hero ar':a ()f granitic rock than wit.h the ~cu"'hem 
bodies ofluartz-diorit.(!. Contacts between granite (12), .;ranite 
gneiss (ll), and I~ranit.l~ !;neiss containing basic inclu~ions (0) 
are of necessity art:itrarily 'iefint:d and only approximate in 
position. 
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Notwithstanding the obvious difference between quartz 
diorite on the one hand and microcline granite on the other, 
there are good reasons for believing that these and other types 
are all related in origin, and they are accordingly grouped as 
one. Firstly, the presence of microcline seems signi!icant. Even 
the quartz diorite contains a few grains of microcline. Other 
phases such as the oligoclase granite and albite granite, grano­
diorite, and quartz monzonite,generally have abundant microcline 
which suggests a relation with the microcline granite. Secondly. 
the composition of the plagioclase varies from andesine to alhite. 
Third~, all compositional types have striking porphyritic 
phases. Fourthly, characteristic blue quartz eyes are found in 
all phases. Also it is definitely known that the quartz diorite 
southwest of Rice Lake is older than the San Antonio formation. 
The presence of microcline in the San Antonio sediments suggests 
that the microcline granite, or one of the other microcline-bear­
ing ~ranites is also older than the Sar. Antonio formation. 

On map 48-2, Wanipigow Lake sheet, two types of 
quartz diorite were distinguished, one a fresh massive grey rock, 
the other pinkish somewhat altered slightly foliated quartz dior­
ite containing bluish quartz eyes. It was suggested that these 
two probab~ belonged to the same period of intrusion. On the 
present map it was impossible to map these separately, as in most 
places gradation from one type to the other is the rule, and it is 
believed that foliation, alteration, and colour of the second type 
all have the same Significance; the pinkish rock is the result of 
late-stage alteration of the fresh grey one, the alteration involv­
ing the production of saussurite, "pinking" of feldspars by hema­
tite dust, and late crystallization of the quartz eyes. 

T)~ical quartz diorite consists of zoned plagioclase 
cr,rstals, in places phenocrJsts, generally altered to some extent 
to saussurite; hornblende, in part altered to chlorite a~d epidote; 
strained lenticular aggregates of quartz grains (eyes): and 
magnetite, apatite, spnene, and some interstitial microcline as 
accessory minerals. Biotite is present in places but is nowhere 
abundant. The rock varies in colour from grey to pinkish to a 
buff-orange in the most altered specimens, the latter colour due 
to intense sau3suritization. 

In the more acid types,such as oligoclase and alhite 
granites, the more sodic plagioclase is altered to seri~ite rather 
than to saussurite, and the ferromagnesian mineral is biotite 
instead of hornblende. Pink and grey phases of identical composi­
tion can be seen side by side in a si~~le outcrop. Most specimens 
contain some interstitial microcli~e. In some specimens micro­
cline is about one-half as abundant as plagioclase; such a rock is 
called granodiorite. In still others, quartz monzonite,microcline 
exceeds plagioclase. Where microcline greatly exceeds plagioclasa 
the rock is a typical microcline g~~it~, commonlY fresh, massive, 
and porphyritic. Common accessory minerals in all the above types 
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are apatite and sphene as in the quartz diorite. 

For the most part all the above rocks are f~irly 
massive or only faintly foliated, and u~~ltered except for some 
development of sericite along cleavage planes of the feldspar 
crystals. 

Surrounding the batholithic body of gr~nite in the 
centre of the area are varinus impure, hybrid gneissic granites, 
granite gneiss (11), and areas with basic inclusions (10). 
Those granites in which a str0ng seconda~ foliation is developed 
but which are little contaminated are termed gneissic granite. 
The mineral c~ntent of these is essentially the same as that of 
the granite, but a pronounced granulation and squeezinl of grains 
is apparent. Granite gneisses, on the other hand are those in 
which a fine st.ratiform str'lcture or coarse banding is present. 
Secondary foliation may he either absent or present. A peculiar 
feature of mu~h of the gra~te bnciss is the presence of large 
phenocry~ts, randomly oriented and unhrcken, yet the rock shows 
this fine str3tifor~ structure owing to the pres8nce of thin 
trains of hiotite. The more coarsely banded ~ranite 5nciss is 
characterized by parallel inject:on!l of lL;hter ~r::tnitic material 
into sOlr:el'fhat darker bluish Grey, rese::tblini; a lit-par-lit gneiss. 
~ost of the ~neLss cont~ins som~ hlades of amphiholite, co~only 
bleached by granitiz3tion. 

Abundant bas ~c amphiboUt.ic: i.ncl~s~ons in the gneiss 
characterize unit (10). Trl'~sP inclu;,ions fl'u.1.'J he large blocks, 
ride bands, narro'R ribbons, or If"ry thin blades. The ar.!phibolite 
almost invariahly has a fine foliation "lna appears to be ':.he same 
as the hornblp.nde gneiss near Little Be.:].ver !..ake. Some bands h1.ve 
been partly granitized with the r.;!sult3nt. b:!-?:lching to a fine 
light-grey sedimentary-baking rock,but. :10 definite sedimentary 
inchlsions were found in the gneisses. Another feature of these 
inclusions is that in places ~here thp. lranite is fairly massive 
yet contains incl~sions (hybrid rocks of this type are included 
in the gneisses), the granitic rock has a darker colour, and 
usually an in:errne~iate plagioclase, and is in reality a quartz 
diori te similar to some p:1ascs of t.he c(;molex basic intrusive 
body (8) south of Leaf ~kc. The darKe:1i~~ is due to an increase 
in the content of hornbl~nde and biotite. 

Dykes and irregular masses of pegmatitic granite 
comrr.only intrude hoth the granite i;neisses and the granite of the 
large mass north of Wanipi~ow River. 

Quartz-feldspar Porphyry, Felsite (13) 

Included within this unit are various porphyritic 
dyke rocks. 
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South of Wanipigow River a wide dyke of quartz­
feldspar porp~ry forms a long,hiGh east-trending ridge. 
The porphyry is a light-cr~am weathering rock, pale green on the 
fresh surface, and is characterized by abundant bluish quartz 
eyes and small feldspar phenocrJsts. Phenocrysts are sufficient­
ly numerous to call the rock a granite porphy~. Large strained 
quartz eyes and small phenocrysts of sericitized albite are set 
in a fine matrix of quartz, alhite and numerous minute chlorite 
flakes and epidote grains. Accessory minerals are carbonate, 
zircon, apatite, and sphene. The rock is eHher massive or foli­
ated. 

Numerous d,rkes of porphyry and felsi te cut tne fUce 
Lake group and the basic intrusives. Some of the dykes are granite 
porphyries like that described ahove; others are quartz diorite 
porphyries. 

Typical quartz diorite porphyry is cha!"acterized by 
large commonly zoned andesine phenocrysts and striking blue 
quartz eyes. Phenocrysts may forn: as mach as 50 per cent of the 
rock and are commonly intensely altered to sa.lssurite. The 
groundmass consists of fine1u.3.rtz and feldspar and patchy grains 
of hornblende alterinG to chlorite. Epidote, apatite, and mag­
netite are also present. The rock is readily recosnized in the 
field by the presence of trle large wr.ite plagioclase phenocrysts 
in a fine dark-grey to hlack matrix. 

Light colourdJ, finely porphyritic and non-porphy­
ritic felsite dykes also cut th'1 gahbro, diabase, and trap. 
These dykes closely re~~~ble the rhyolite and rhyolite porphyry 
flows, but their intrust'/e relationship is 'Nell illustrated in 
places. Slightly darker intermediate f~;'site dykes siJr.il"lr to the 
light acid ones are also fo~~d. Ma~y of ~he dykes contain much 
fine pyrite, and some are associated with small pyrite-bf!aring 
quartE stringers. 

Probably all these ~Jke rocks were d~rived from the 
granitic masses, some phases of whic!1 they closely resernrle. The 
comr.on oct:urrence of qua rtz e: .. es is e :Jnsicered diat;nos tic. 

San Ant.lmio formation (lId 

Quartzite, felspathic quartzite, and minor con­
glomerate of t.he San Antonio fornation '.lnconformahly overlie 
the rocks of the Rice Lake ~roup a~d t h.1 granit i.c rocks. The 
uncon!'onnable relattonship with the '/0 '!.canic-sed iment /iroup is 
a.pparent from areal mappin!:, :tnd '.hr> aebal unconfonr.ity '/fith the 
granite "as observed in the Wanipigow Lake a.rea.. 
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The quartzite is a medium-grained poorly bedded 
gr~enish-grey or pink rock composed o~ m~dium-grained subangular 
quartz and lesser plagioclase and microcline in a fine groundmass 
of granular quartz and sericite. Reddish or pink varieties con­
tain quartz grains surrounded by films of hematite. A few pebbles 
of volcanic rocks, graniteJ and quartz were seen in places. 

Tops of the sedimentary beds can be detennined from 
cross-bedding. The rock is rarely schistose to any degree butJ 
being poorly stratiform and in thick massive heds J is more subject 
to fracture. SecondarJ cleavage is in some phases developed at a 
small angle to the bedding, which also assists in determining tops. 

STRUCTURAL GEOLOGY 

FOWING 

The rocks of the Rice Lake group appear to have been 
folded into an approximately east-trending anticline the north limh 
of which lies within the map area. Top determinations within this 
group are difficult and few, and it is not certain that isoclinal 
folding is not present. 'Nhere determined, tops face north in the 
direction o~ dip. These few observations were made in the conglom­
erate-arkose ()) east of Rice Lake. It has already been pointed 
out that the andesite porphyry just north of the lak~ is overlain 
by agglomerate and breccia containine more abundant andesite por­
phyr,y fragments np.ar its south contact. This would also seem to 
indicate northerly-facing beds. 

Dips within the sediments and volcanics are generally 
steep and commonly close to vertical. In places dips as low as 
)0 degrees have been recorded, but most are more than 60 degrees. 
Direction of dip is almost invariab~ north. 

The general east-west trend of the Rice Lake group 
is modified somewhat by the presence of broad arches, the convex 
sides of which face either north or south. Thus, west of Rice 
Lake the rocks strike somewhat north of west, gradually curve 
around to west at the lake, and east o~ the lake strike northeast. 
This northeast trend gradually straigntens out again into an 
east-west trp.nd direction a few ~~les west of the east boundary 
of the sheet. 

Folds within the ~ranite gneiss~s are parallel with 
those of the rocks of the Rice Lake group wherp. the two are in 
contact. Fllrther north, the bneisses surrounding the large 
body of massive granite have been folded into a broad whorl. 
The pattern of folds in the gneisses appears to indicate that the 
rold~ng took place in conjunction with the intrusion of 5ranite 
and the granitization. 
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The rocks of the San A~tonio formation we~e folded 
during a period of deformation la~er than that responsible for 
the folding of earlier rocks. The formation has been folded into 
an east-west syncline the north limb of which is overturned, as 
tops face south whereas dips are north. In general,dips in the 
San Antonio rocks are low, about 40 degrees,but in places may be 
as high as 70 degrees. 

SHEARING, FAULTING, FRACTURING 

Few faults with visihle displacement were observed 
in the rocks of the Rice Lake brouP. However, shear zones are 
common. East of Rice Lake the large diabase and trap body is 
faulted against gabbro. The apparent displacement on the fault 
seems to be large, but it has not been estahlished definitely. If 
it is correct to assume that the diabase is a phase of the gabbro, 
a small vertical uplift of the southeast block would account for 
the cutting-off of the diabase. 

Shear zones are developed in two distinct sets. One 
strikes northeast, the other northwest,and both generally have 
steep northerly dips. Other shears parallel the bedding and con­
tact. Most of the shears in the area carry vein 1uartZ. 

Widespread schistosity is developed in the less 
competent members of the volcanic-sedimentary group - bedded and 
handed rocks, tuffs, quartzitf's, brecci~Ls, and parts of the 
rhyolite and rhyolite porphyry that have flow banding. Thick, 
massive beds of arkose anet ttn.ck flows of cherty rhyolite are 
generally devoid of schistosity. Incompetent basalt and ande­
site are generally hi~hly schistose. ~he schistosity in the Rice 
Lake group strikes about parallel with the heddinb and contacts, 
and dips either parallel or almost parallel with the dip of the 
bedding. Pebbles and fragments in :ne clastic reeks are deformed 
into lenses and streaks. 

The more: cor::petent rocks, rather than yieldinG to 
deformation by schistinG, have fractured. Mu~h of the cherty 
rhyolite exhihits a peculiar h10c~J fracture, in some places in 
zones. Diabase, and more particul~rl] ri~e trap, is also charac­
terized by zones of fracture. In addition to these recogniLable 
shear and fracture systems, it is prohahle tha~ th~ numerous north­
south porphyr,y and felsite dykes occur in old tension fractures. 

Faults, shear zones, and pronounced schistosity are 
lacking in the San Antonio formation. The rocks of this formation 
are poorly bedded and fairly mas~ive. However, sccondary cleavage 
makine a small angle with the bedding is dcveloped in places. A 
few small rractur~ zones filled with vein quartz and angular inclu-
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sions of the country rock were seen. The fractures have li~tle 
oersistence and readily die out. It is not known how the folding 
of the San Antonio rocks has affected the attitude of the deforma­
tion pattern in the older, previously folded, Rice Lake group. 

ECONOMIC GEOLOGY 

Gold deposits were first discovered in the Rice Lake 
area in 1911. Most occur in rocks of the Rice Lake group or in 
intrusives into them. A few, of no commercial significance, have 
been found in the San Antonio sediments. 

Although veins are widespread and numerous, many of 
them are small discontinuous lenses which yield erratic assays of 
gold. The San Antonio mine on Rice Lake is the only producing 
mine in the map-area. 

During the suwmer of 19u9 a number of claims were 
staked for nickel on the basic rocks in the vicinity of Leaf Lake. 

GOLD 

Most of the shear and fracture zonE:S in the Rice 
Lake group contain vein quartz. Such zones are ahundant, but 
many are small and ha'le proven to be insignificant. A large 
number of such quartz lenses occur ri thin ':.l1e andesite porphyry 
north of Rice Lake but are not shown on the map. The more per­
sistent zones occur rithin massive, '.mbandcd rocks, in which 
strong localized shears and fractures develop.;!d rather than in 
those banded and less competent rocks in which deformation has 
resulted in widespread SChistosity. Thus, most of the larger 
veins occur in or alon~ the contacts of diabase and trap. Massive, 
thick, cherty rhyolite flows should be equally favourahle to the 
developmen~ of suitable structures, but t.hose wnich are banded 
should be less so. Some pronounced fracture zones have been noted 
in the cherty rhyolite, hut onll a few veins "Here seen. 

It seems that the co~petency of the diabase with 
respect to the enclosing rocks has been an important factor in 
localizing favourable vein structures. It has been noted that 
the veins in the San Antonio ~jne occur where the diabase sill 
reaches its maximum thickness, and further tr.at the veins rapidly 
die out in passing from the diabase into the sediments above and 
below. It might further be pointed out that the veins in the 
diabase and also those north of it in the andesite porphyry occur 
where the structure is arched convex southwards. Whether or not 
a minor structure such as this has been a factor in localizing 
fractures is not known with certainty, but it is worth considering 
as other gentle arches occur wi thin the ar'ea. Anothpr feat:..:re 
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of the veins that seems to be indicated is that higher values are 
found at the intersections of shear or fracture zones. Although 
the emphasis has been on structural control, especially that of 
the diabase, it may be that this basic rock was favourable to the 
precipitation of alkaline gold-bearing solutions whereas other 
rocks equally favourable from the str~ctural viewpoint, e.g. cherty 
rhyolite, were not chemically favourable. 

In most of the veins of the area, non-metallic gangue 
minerals include quartz and buff carbonate (ankerite). Quartz is 
by far the more abundant. Pyrite is the common sulphide mineral. 
Visible gold is widespread but erratic in distribution. The quartz 
in many of the veins is splint.ery and brE:cciated, indicating some 
deformation after its deposition. Wall rocks are altered to seri­
cite,chlorite, and carbonate. Co~~only abundant pyrite has been 
introduced into the wall rocks as well. 

Most of the veins of the San Antonio mine lie within 
the diabase which is a north-dipping sill-like body in the Rice 
Lake arkose. Some felsite dykes intermediate in composition cut 
the diabase but are older than the veins. 

In the San Antonio mine both northwest and northeast 
trending veins occur. The northwest trending veins strike par­
allel or almost parallel with the walls of the diabase in which 
they lie. Most or the veins are close to vertical in attitude 
whereas the diabase sill Jips to the nor"th, and the veins pinch 
out at the upper and lower contacts of th~ sill, and new veins 
occur at lower elevations down the dip of the sill. The north­
east veins form large angles with the sill and dip about 60 de­
grees northwest. 

The two types of veins differ in str'..lcture. The 
northwest set is characterized hy branching stringers of quartz, 
many of which strike acrcss the beneral tre~d of the fracture 
system. In other pl1ces the stringers fonn a regular stockwork. 
The veins are typically fracture zones whLch show the results of 
brecciation. Walls and angular inClusions of country rcck are 
altered to albite, carbonate, and sericite, and are impregnated 
with disseminated pyrite. 

The northeast trending velns occur in shears Which 
have chlor-itie walls. Commonly the quartz fonr.s a rnain banded 
vein and small parallel stringers occur in the wall-rock scnist. 
Mineralization i~ much the same as that of the nort~west veins, 
but wall-rock alteration is much less intense. 

Northeast of Rice Lake, several veins occur along 
and near the contact of the same diabase sill as that in which 
the San Antonio veins lie. Another small diabase body occurs 
a few hundr~d feet south of the point where this sill terminates. 
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A northeast trending vein lies within this b~. The vein was 
drilled previously by Sannorm Gold Mines, Limited, and further 
drilling was completed during the summer of 1949. The results 
of this work are not known. 

Three miles east of Rice Lake and a mile south of 
the road, several veins are found on the "F Group" of claims. 
The vein shown on the map striking east of north is as much as 
)0 feet wide and more than 500 feet long. It occurs in diabase 
intruded by granite and consists of vein quartz and disseminated 
p,yrl.te. This vein intersects the northwest trending fault. The 
vein was drilled, and it is reported that more encouraging assay 
results were obtained from samples taken at the intersection of 
the two shears. 

NICKEL 

During July, 1949, several groups of claims were 
staked on nickel prospects within the gabbro-diorite complex 
around Leaf Lake and east of the map-area. None of these showings 
was examined by the writer, but specimens donated to him show 
pentlandite disseminated throughout the rock. No chalcopyrite 
was seen in the specimens examined. 

The basic rock in which the pentlandite occurs is 
very similar to the large body of gabbro-diorite on the "est 
boundary of the Wanipigow Lake sheet, which is worthy of examina­
tion. 

Attention is drawn to the fact that all these basic 
rocks contain considerable magnetite in places, and that any magne­
tic anomalies obtained should be interpreted with caution. 




