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GEOLOOY OF THE MYSTERY LAKE AREA 

INTRODUCTION 

LOCATION AND ACCESS 

~Jstery Lake area, comprising approximately 80 square 
miles, lies between latitudes 55 degrees 4, minutes and 55 de
grees 55 minutes north and between longitudes 97 degrees 37 min
utes and 97 degrees 50 minutes west. Not all of it was ~apped 
during the field season. 

MYstery Lake is 36 air miles north of Thicket Portage 
and is an expansion of a b ranch of the Bumtwood Hi ver between 
Manasan Falls and Moak Lake. Aircraft can land on Mystery Lake 
and provide the best means of access. The main canoe route 
from Thicket Portage is lone and entails 7 portages with a total 
length of 285 chains, the longest portage being 93 chains. 
This route extends nortnwest from Thicket Portage through Winter
ing, Paint, and Ospwagan Lakes. Mystery Lake can also be reached 
from Split Lake via the Cklei R:i. ver and Woak Lake. One 42-chain 
portage and several shorter ones are necessary on this route. 

TOPOGRAPHY AND DPAINAGE 

Mystery Lake is approxi~ately five miles long and three
quarters of a mile wide at its widest part. It trends approxi
mately north 20 degrees east, parallel to the topographic align
ment of the country. Most of the shoreline is rocky, but in 
places the thick mantle of glacial clays and sand so prevalent 
inland extends to the shore. A shallow and weed-grown arm of the 
lake extends southwest. The south end of the lake is connected 
to the Bumtwood River by a stream 2 miles long, which drains 
the lake soutnwards. In some sprlng seasons tne lake is flooded 
by the backing up of the Slit-laden Burntwood River. 

Inland from the lake the bedrock is almost completely 
covered with clay. The country in general is flat, or gently 
undulating. Approximately half a ~le west of the northwest 
shore of the lake,a series of well-defined level-topped moralnes, 
little altered hy erosion, trend northwest. 
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Timber suitahle for buildine and mining operations 
is found only in small '1uantity, hut tnere is considerable 
spruce and poplar of cordwood size. A small number of Indians 
hunt, trap, and fish in t:his area and nave ",nnter camps on tne 
northeast shore of the lake. Fish are ahundant, whitefish and 
pike are particularly common. Game is relatively scarce in 
summer, but caribou and ~oose are ab~~dant in the aut~~ and 
winter. 

PREVIOUS WORK 

During the summers of 1928 and 1930, J. F. Wr~ght 
of tne Geological Survey of Canada ~Ade an examinat~on of many 
mineral occurrences in nortnwest Man~toba, including the de
posit of galena at Mystery Lake!. In 1941 A. S. Dawson of tne 
Ma~itoba Mines Branch made a reconnaissance survey o~ the Part
ridge Crop Lake Area including Mystery Lake. The res~lts of 
his work were published as Manitoha Mines Branch Map 41-1 on a 
scale of 1 inch to 2 miles. 

PRESENT WURK 

The present survey was conducted dunng a two-" .. reek 
period of tne S~'!IIller of 1950. The geology was mapped on a 
scale of 2 inches to 1 mile. Part~cular attent~on was given 
to the shores of tne lake because of the extensive dr~ft cover 
inland. Pace and compass tr,werses ",vere run from the lake at 
various distances from 1)00 to ILOOO f~et apart, belng spaced 
more ~dely in the large areas of gr~'ite gne~ss. Traverses 
are shown on the accompanying map. 

The geology was plotted on a base map which was made 
by enlarging part of Dawson's Partridge Crop Lake Area Map,41-l. 
All important cnntacts were mapped from shorellne work. 

Larger areas of outcrop such as occur on shorelines 
are represented as beine continuous; isolated outcrops in large 
drift-covered areas are represented by a symbol. 

The writer was capahly assisted in ~.hp field by 
L. S. Ainda, R. D. MacPherson, and D. H. Anderson, all of the 
Uni"lersity of Ma!1itoba. 

1 Wright, J. F'.: Geology ;J.!'1d ~hneral Deposits of a Part of 
Northwest Manltoha; Geol. Surv.,Canada, S~. Rept.,19)O, 
pt. C, p. 117, 19)1. 



GENERAL GEOLOOY 

All consolidated rocks within the Mysterf' Lake area 
are of Precambrian age and consist of interhanded volcanic and 
sedimentary types with gradational relationships to granite 
gneisses and are intruded by large masses of basic rock. 

Following previous nomenclature, the volcanic sedi
mentary types are called the Assean Lake series which ronus an 
almost continuous helt from Mystery Lake to Assean and Split 
Lakes about 50 miles northeast. This belt apparently splits 
into two branches at the north end of Mystery Lake, one of 
which extends along the southwest arm of the lake. The other 
continues approximately parallel with tne trend of the lake, 
about north 20 degrees east. The belt has a known length of 
about 9 miles and maxim\ll!l 'fridth of approximately 1 mile at 
Mystery Lake. 

On the admittedly doubtful grounds of similar lith
olo~/, the Assean Lake series has been previously considered 
to be eorrelative with the Hayes River group and the Keewatin 
series. 

Considerable effort was directed toward detailed 
description of the basic intrusives of tne area whicn range 
in composition from peridotite to quartz diorite, in texture 
frrmt coarse to fine-grained, and in structure from .nasslve 
to highly schistose. 

The accompanying table of formations gives a classi
fication of the rock types in tne area. 
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TARLE OF FORMATIONS 

River alluvium, peat, etc. 
Glacial lake clay 
Morainal sand, gravel 

Unconfonnity 

Intrusive 

Rocks 

Assean 

lake 

Series 

Peridotite, serpentinite,dia
base, diorite, gabbro 

-- Intrusive Contact -----

Diorite, derived feldspar-actino
lite schist 

-- Intrusive Contact ----

Pegmatite, flaser granite gneiss, 
medium-gra1ned gra~ite gneiss 

Intrusive Contact 

SedimentarJ rocks 
Quartzite, arkose, greywacke, 

argillite, pebble grit, 
iron formation 

Volcanic rocks 
Basalt, andesit.e 
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DESCRIPTIUN OF ROCK TYPES 

Assean Lake Series 

The oldest exposed rocks in the area, the Assean Lake 
series, consist of interbanded sedimentary rocks and intermedi
ate to basic volcanic flows. The sedimentar,y rocks include 
quartzite, argillite, arkose, greywacke, pebble grit, and iron 
formation. The volca~ic rocks occur in two layers in apparent 
conformity with the sedimentary beds. 

Sedimentary Rocks (1) 1 

)lost ot' the sedL'Ilentary rock types are tninly bedded 
except for quartzi te, some beds of which are 6 inches t.hick. 
All the component typeS are comu.only in~erbedded and show some 
variation along the strike. They maintatn fairly regular strike 
and dip, but in most places minut.e folds are present. No crOS3-
beddin~ was seen in any of the rocks, althouGh many thin strata 
in the ll11artzite were ohserved to pinr.h out along the strike. 

The quartzite is variable in texture from coarse 
pebbly types to fine-grained cherty rocks. It is variable in 
composition, fairly pure in some places, in others grading into 
arkose and greywacke. Pure varieties consist of minute ovoid 
grains of quartz and cons1derable white mica. the latter in 
snreds aliened parallel with hedding planes. Clastic grains 
are apparently cemented by fine-era int"!d quartz which contains 
numerous tiny grains of impurities. This type of rock may be 
described as orthoquartzi teo Most impure varieties of quartzite 
are reddish, perhaps owing to the presence of brown biotite. 
Minute veinlets of carhonate are fairly common. 

Argillites commonly occur throughout the sedimentary 
series but nowhere form th~ck formations. They are usually 
interbedded with quartzites, individual layers seldom exceeding 
a few inches in thickness. In colour they range from dark 
purple to hlack and in grain size from very fine to textures 
apr roaching that of arenaceous sediments. 

Greywacke is thinly interbedded witn quartzlte and 
pebhle grit on the east shore of the lake, and also on the north
west shore where it occurs in thicker discrete beds. The rock 

1 Numbers in parentheses are tnose of the map units used on 
the accompanying map. 
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is dark grey in c.)lour and in most places contajns numerous 
small ovoid pebbles of white quartz. Biotite is abundant 
tnroughout. 

Arkose was not found in well-defined strata as quartz
ite and greywacke are, but it is believed to form minor grada
tional phases of these types. 

Pebble grit grades into impure pebbly quartzite and 
greywacke. Pebbles are as much as half an incn in diameter, 
and most have been someWhat elongated by movements roughly 
parallel with the bedding planes. 

Thin-bedded sedimenta~ iron formation occurs on the 
north shore of the lake and can be traced along the strike for 
at least a mile northwards. The rock is black, thinly laminated, 
and fine grained. It consists of approximately 50 per cent 
quartz, 35 per cent brown biotite, and 15 per cent magnetite in 
small scattered grains. It causes local deflection of tne com
pass needle. 

In many places where these sedimenta~ rocks are in 
contact with granitiC rocks tney are altered to scnists compos
ed chiefly of quartz, biotite, white mica, and garnet. 

Volcanic Rocks (2) 

Volc:lnic rocks outcrop on tne southernmost peninsula in 
Mystery Lake, on a nearby island, and in tne northwest bay. They 
include botn massive and elliosoidal varieties and contain numer
ous amygdules. All are dark green in colour and some exnibit 
flow banding. 

TheSE! rocks contain ahundant actinolite, usually at 
least 50 per cent, and ahout 35 per cent of plagioclase. The 
actinolite occurs in sneaf-like masses of acicul~r crystals 
and nas a peculiar wavy banded strlctare with Z A C = 20 degrees. 
The plagioclase is too fine-grained for precise optical deter
mination, but its indices of refraction indicate a composition 
at least as calci: as andeSine. Some of the flows are thus 
considered to be a.ndesites, but otners are presumed to be basal':.s 
because of higher density and jarker colour. 

Numerous small Grains and masses of epidote reo lace the 
major constituent minerals and some of the actinolite ha~ been 
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slightly altered to biotite. 

The volcanic rocks on tne peninsula near Location B 
pass into actinolite schists with very little change in mineral 
composition. Similar schists in the southwest bay are consider
ed to be of volcanic origin and may represent the sarne member 
offset by faulting. Actinolite is sligntly altered to biotite. 

Intrusive Rocks 

Rocks of plutonic origin ranging from gabbro to 
granite occur within tne area. Crosscutting relationships 
indicate that the ~ore hasic rocks are younger than any of the 
granitic ones. 

It is believed that the basic rocks were emplaced dur
ing two different periods of igneous activity, and tnat all the 
granitic rocks are related in origin to one another. 

Most parts of the granitic rocks contain abundant 
inclusions of basic rock and sedimentary gneiss. The term "in_ 
trusive" may !'lot be strictly accurate where parts of the sedi
mentary rocks have been granitized. A few dykes of whitish 
pegmatite intrude the sedimentary rocks and gra~ite gneisses. 

Granitic Gneisses (3) 

Nearly all the granitic rocks of the area are gneissic 
in texture and are considered to be of the same age. Intrusive 
relationships between varieties of these gneisses were not obser
ved. It is believed that most, if not all,of them have been form
ed by replacement of older rocks by granitic ~tter, for reasons 
discussed below. 

Flaser granite gneiss: This rock forms a wedge between the two 
branches of the Assean Lake series a:1d outcrops on the eastern 
shore of the long central peninsula. The rock is pink weather
ing, medium grained and is characterized by flat, elongate 
quartz grains. It consists of about 40 per cent potash feldspar 
which is chiefly perthite with some rr.icrocline, 5 per cent oligo
clase, (An23), and 35 per cent quartz. 
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Considerable chlorite (per.ninice) is pseudomorphic 
after biotite which is a~ost co~pletely replaced. Epidote 
replaces chlori~e, ~d in ?laces sericite, epidote, and carhon
ate replace the feldspars. Ribbons of llUartz usually consist 
of more than one grain. All ~rains have wavy extir.ction. Con
siderable white mica occurs in disseminated flakes. 

The strong pbnar- schistosity in this gn~iss is::on
sidered to lJe due ?artly to h>:!ddin~ in the sedimentary rocks 
from which it has heen for:n>:!d b~r rerlace::lent" and partly to sub
sequent movement parallel or nearly parallel wlth tne original 
bedding pla."les. 

The rock is in contact with sedimentary rocks near tne 
western snore of the peninsala. In some places the contact is 
snarp, particularly with tne Tw.rtzite la:rers, and wherever tr.e 
contact was observed tne ~oliation of the inei~s is parallel 
with the layering of the sedirr.entary rocks. Like the latter, 
tne gnelss has heen suhject tc r.lctamoI"!lhisrr:, as e'/ider:ced by the 
elongation of quartz grains, serrated crjstal boundaries between 
the Iluartz and feldspar, and some granulation. This is to be 
expected in a zone where much snearing, folding, and granitiza
tion have taken place. 

Medium-gralned gra.~ite gneiss: Medium-grained granite gneiss is 
tne most common r0ck type of the area. Variatlons in co~position 
and regularity of foliation were ohserved from place to place, 
but in general it is pinkish, fresh appearinc, and e'1ui~ranular. 

The ~neiss at tne nortn end of the lake is distlnguish
ed from oth~r gnelsses in t,he area hy poorly developed scnistosity 
,tnd tne presence of considerahle 'Rhite mica and small pink gar
nets. It consists of about 45 per cent microcline, 25 per cent 
quartz, 20 p~r cent olagiocla3e, and 10 p~r cent wnite mica. 
The Iluartz and felaspar gr:nns are :IP :c 3 rr.illi:!:eters in diaJr.eter. , 
The microcline has perthitlc bands of pla,::;ioclase, and the largec 
grains of plagioclase nave a few irref:ular inc lusions of mcro-
cline. The plagioclase nas a compoSltion of about An2e and ex-
hihits protoclastic structure In places, sl~~esting the possibili-
ty t:Vlt. tne rock went thrcugn a molten sta~e and that sOr.'.e move-
ment occurred w!".ile it was stlll a plast,lc r::ass. :':-.P. 'llhi "e mica 
also shows some hending. It occurs in suh-parallel flakes up to 
h millimetp.rs lonp:. The Garnets are sparsely disseminatea in 
the rock and seldorr. exceF;d 0.5 mlllimeter in dia:::eter. 
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Fairly continuous, hut 'Kidely separated layers of 
quartzi~e are enclosed by this gneiss. Some of them are little 
more than an inch wide, and they are parallel in strike and dip 
and are found along the strike of the westernmost hand of the 
Assean Lake series. It is evident that this band has been !)art
ly replaced by the granite gne1ss, possibly in the magmatic 
stage. The garnets are believed to be due to contamination by 
sedimentary material. Eastward across a narrow bay of the lake, 
sedimentary rocks were observed which pass into crumpled gamet
mica schist. 

The granite gneiss on the eastern shore of the lake and 
to tne north, and along the Rumtwood River, has a hetter devel
oped sChistosity and in most places contains considerable biotite. 
Inclusions of sedimentary gneiss, hornblendic gneiss and meta
gabbro are abundant in places, ranging in size frem inches to 
several hundred feet. For several I!liles along the Rumtwood 
River, large inclusions of sedimentary gneiss and scnist. have 
major planes of foliatlon rougnly parallel to the bedd1ng of 
Assean Lake rocks on the eastern snore of Mystery Lake. It 
therefore seems probable that ~lny such inclusions are remnants 
of the Assean Lake series. 

The conta.ct of the granite gneiss and sedir.:ent.ary rock 
on tne eastern shore of Mystery Lake has an unusual appearance, 
similar in many rcsppcts to ~hat of tne t'l.'lser granite r,neiss on 
the central perinsula. For a distance of several f~et across 
the contact, layers of pink rine-~rained grar.itic material r~ng
ing from extremely minute to a few inches in widtn OCC!lr, rough
ly parallel to the beddinf; of the greywacke and quartzite. Some 
of the granitic b~~ds are irregular in snape. 

A sample of sedimentary rock, part of Which nad been 
granitlzed,was selectp.d for petroGraphic study. The sample is 
of dark, medium-to fine-grained, thinly layered rock containing 
some quartzitic layers. The rock has undergone nign grade meta
morphism. It consists of a~out 10 per cent staurol~te, 20 per 
cent biotite, )0 per cent1uartz, )0 per cent plagioclase, 
and 10 per cent carbonate, with minor amounts of actinolite, 
sillimanite, titanite, chlorite, and ap..ltite. The plagioclase 
is andesine of composition An)). Staurolite occurs as genicu
l~ted twins and crosses, with hign reli~f, low birefringence, 
and yellowish pleochroic colours. Pennini~e replaces stauro
lite, biotite, feldspar, and amphibole, suggesting retrogressive 
metamorphism. Penninite is psp.udomorphic after green a~d brown 
biotite, Wh1Ch replaces tne actinolite. SillL~ani~e is of tne 
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fibrolite variety and is later tnan staurolite. Small masses 
of epidote replace chlorite. All the ~eldspars are consider
ab~ altered to saussurit.e. Carbonate is the latest alterati0n 
product. 

In a part of the sarne sample in which irregular 
tongues of granite occur, important differences were noted. 
No staurolite nor sillimanite was found. The rock consists 
of about 50 per cent feldspar, 30 per cent quartz, and 10 per 
cent biotite. Sooe of the feldspar is oligoclase of composi
tion An27' but most is microcline. Ro~nded patches of lower 
index occur wittlin ~he microcline, probably due to replacement 
by chlorite. Microcline gra~ns are larger than the plagioclase 
grains, some being ) millimeters in diameter. They are also 
much less altered by epidote, cnlorite, sericite, and carbonate 
and are subhedral. Quartz grains are elongate and serrated, 
and in places tney are inr,erl~a',ed hetween the larger microcline 
grains. It is believed that tni:'! quartz fonned a part of the 
foreign material introduced into the rock during granitizat~on, 
and does not represent clastic grains, originally part of the 
sedimentary material. 

Pegmatite: A few small bodies of pegmatite occur on Mystery Lake. 
They are irregular in shape, and none are of mappable size. Tney 
consist chien:, of coarse whitish feldspar, and grey quartz, 
with minor amounts o!: biotite and muscovite in small "books". 
Th1S pegmatite int~~des rocks of the Assean Lake series and the 
flaser gr~~ite gneiss. 

In a few isolated outcrops south of the Bllmtwood 
River a coarse pink granite or pegmatite was fo~~d. Owing to 
the surrounding drift cover its relat~onship to th~ &r~nite 
gneisses of tne area was not deternined. 

Diorite and Derived Feldspar-actinolite Schist (4) 

IFJkes of intermediate to 'llt.rahasic rock are numerous 
througnout tne area. They vary greatly in strike hut most of 
tnem trenrl p~rallel with ana are fairly concornant with ~he 
Assean Lake series. lt is ~elieved that the:.- were probably 
emplaced d1lnng two diffel"':!nt periods of tlme as they show di ffcr
ences in degree of n:eta:norpnism and in':.rusive relationships. 
On the other hand, it cannot be regarded as f~nally proven tnat 
they are of different age. None of t!'le fresner a;J;Jearinv, dykes 
positively crosscut tne hieh1y altered ones and somd of the 
fomer ha':e scn~stose borders. 

The chief exposure of rocks of the older group occurs 
on tne eastern side of the central penins~la where a large body 
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consisting of a complex of branching sills intrudes the sedimen

tary series. The sills range from a few inches to more than 

40 feet wide, so that precise delineation was not possible on 

the scale used, and contacts as shawn are to a considerable ex

tent generalized. 

At this location tne sills vary somewhat in grain size, 

from fine to medium. They all contain about 60 per cent actino

lite, and 35 per cent plagioclase which has the composition of 

andesine,An)2,and is considerably sericitized. The remainder of 

the rock is made up of minor amounts of apatite and ilmenite. 

The plagioclase seems to have been slightly altered with the 

fonnation of titanite, and the acicular aetinolite was formed 

later than the plagioclase. No chlorite was seen in the section. 

The rock is thus seen to have the composition of a 

diOrite, grading into feldspa~etinolite schist, and has prob

ab~ been derived either from diorite or gabbro. Other smaller 

dykes and sills were found in a similar state of metamorphism, 

but there is no evidence that they belong to either the younger 

or older group. One small diorite dyke which intrudes lavas 

of the Assean Lake series contains about 10 per cent pyrite and 

non-nickeliferous pyrrhotite. 

Peridotite, Serpentinite (5a), Diabase (Sb), 
Diorite and Gabbro (5c) 

Yost of the basic intrusives of the area are included 

with this group. Some of them cut the granite gneisses. Others 

form s111s in the Aasean Lake series like those of the older 

group previously described, but none are as altered and schistose 

as the latter althougn they occur in the near vicinity. They do 

not appear to have intruded tne older group, hut if they are of 

similar age it would be difficult to account for the lesser 

degree of metamorphism which they have undergone. 

Peridotite, the only rock of economic interest in the 

area to date, is exposed along tne south shore of the lake at 

Location B. The rock is dark grey on the weatnered surface but 

brownish where sulphides are ahundant. On the fresh surface it 

is greenish black, medium-grained and equigranular. The sul

phides are massive in two small areas and uniformly disseminated 

in the remainder. The rock is massive and is cut by an irregu

lar system of joints apparent~ due to contraction in cooling. 

The joints are filled with a variety of material: white and 

reddish chert, coarse white calcite crystAls witn coarse magne

tite, and white fibrous serpentine. The rock consi!lts of anO'lt 
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50 per cent serpentine pseudomorphic ~fter ro~~ded olivine 
crystals. Very little of the original olivlne remains. Approxi
~ately 35 per cent of the rock is composed of augite and enstat
ite. Both types of pyroxene are extensively serpentinized aad 
altered on the edges to tremoli te. Tne remainder of the rock 
consists of magnetite, pyrite, and pyrrhotite which fill the 
interstices between olivine crJstals. The magnetite is consider
ahly oxidizp.d to hemati~e. 

Fine-grained serpe~tinite outcrops on the s~all is13nd 
in the soutneast bay. No textural features were observed, but 
a few remnants of en:;tatit€' and considerahle red iron stain 'Nere 
noted. The rock is dark green and mass~ve and has apparently 
undergone a stronger degree of hydrothermal alteration than the 
mineralized peridotite. No sulphides were found. 

A dyke of medium-grained diabase was observed on the 
northwest side of the lonl cen~ral pe~i~sula. It is approximate
ly 100 feet wide, strikes east, and has a vert~cal dip. It cuts 
granite gneisses, but could not be traced along the strike to 
the opposite side of the peninsula. 

The bulk of the rocks of tnis group are altered diorites 
and include dykes or si 11s as much 1.S 100 feet ride, Several 
sills of medium-grained diorite outcrop at intervals along the 
eastern side of the central peninsula. 

South of Location A ~ nortn-trending sill 40 feet wide 
is exposed along the shore, The western contact with sedimen
tary rocks is scnistose. The rock consists of about 50 per cent 
greeniSh actinolite, 40 per cent andesine (An34)' and 10 per 
cent pyrite and pyrrhotite, A few gr<llns of pyroxene remain 
from replacerlent by actinolite. 

Near Location A a sill consists of ahout 55 per cent 
pyroxene, probably augite,and 40 per cent plagioclase of later 
crystallization mth the camposition of oHgoe lase-.:mdesine, 
An28. The pyroxene is about 50 per cent altered to uralite, 
SOrle crJstals heing completdy repIar:ed hy actinolite (or Ilral
ite). A few s~~ll grains of sulphide are present. 

Other outcrops of similar appearance occur approxi
mately alone the strike and may well helong to the same sill. 
On the north shore of the lake a large sill of si~ilar attitude 
has plagioclase of composition AnuO (andesine) and considerable 
actinolite, some of Which seems to be pseudcmorphic after 
pyroxene, and is definit.ely later than the feldspar. 

'\ 
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Other dykes were examined but no satisfactory 
diagnostic sections of feldspars were obtalned. They are be
lieved to have the composition of diorite or gabbro as the re
fractive indices of their feldspars are at least as high as 
those of andesine, 1.55. A small, rather fine-gralned dyke 
that intrudes lavas of the southeast bay contains actinolite 
which has been considerably replaced by biotite. A similar dyke 
nearby has andesine, Anu2. In the southwest bay a dyke or sill 
of unknown width intruoes the sedimentary series. It is dark 
grey and coarse grained, and contains about 65 per cent actino
lite, 25 per cent plagioclase and considerable titanite, the 
latter occurring in numerous clumps. The plagioclase is exten
sively replaced by white mica and carbonate, but a few surviv
ing remnants have a rather high refractive index. The rock 
may, therefore, be a gabbro, but it is included here with the 
more numerous diorites. 

STRUCTURAL GEOLOGY 

FOLDING 

The Mystery Lake area has been subjected to several 
periods of folding and faulting. Owing to the extensive thick 
mantle of glacial drift, a final structural interpretation can 
not be made with certainty, hut the observed facts suggest two 
simple possibilities: 

(1) The Assean Lake series was first steeply tilted, 
then broken into two hranches by a northeast
trending fault of considerable disph~cement 
accompanied by drag-folding along the fault plane. 

(2) The two branches of the Aasean Lake series represent 
the limbs of a major fold, probablY an anticline. 

Certain features of the folding favour theory (1). 

Along the eastern shore of the lake the sedimentary 
rocks dip eastwards from 80 degrees at tne south end of the lake 
to 60 degrees at the north end. On the eastern shore of the 
central peninsula dips are similar but steepen to nearly verti
cal near the granite contact to the west. The western branch 
dips steeply to the northwest. On the north shore sedimentary 
rocks dip vertically to steeply east. 
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Indications of tops of beds within the Assean Lake 
series are few, but grain gradation in pebhly quartzite on the 
east sho~ indicates that tops face east in the direction of 
dip. !ttitudes thus suggest an anticline in rough outline, 
but more top dete~inations are needed at other locations, and 
it is not certain that isoclinal folding is not present. 

Drag folds occur witnin troe sedimenta~ rocks at 
several locations but are best displayed ne~r Location A,wnere 
tney plunge steeply to tne southeast and ind~cate tnat tne west 
side moved relatively southward ,and that movement occurred 
cniefly in the !lorizontal plane. Vertical adjustments appear 
to have been slight, but the west side probably moved relative
ly dawn1VB.rd. Minor crenulations throughollt the cent.ral penin
sula generally agree in attitude. 

A quarter mile to the north of Location A, and at 
Location C, bedding in tne quartzite changes direction into the 
northwest. in broad arcuate folds pitching steeply southeast. 
If these folds represent the apex of an anticline, such a fold 
would tnen have to he overturned northward on its apex. 

On the north shore of the lake, sec1iment.a~ beds are 
Hke'.'rise warped into broad folds and converted into gamet-mica 
schist. The folds themselves are crumpled hy intense compres
sive forces into a herrin~bone pattern with a density of about 
three per foot. Westward across a narrow channel are pink 
garnetiferous granite gnelsses Which conta,in a few nar-row beds 
of quartzite. The channel is believed to contain a ~1jor fault. 

Crenulations in tnp eastern and westernmost bands 
furnish no conclusive ~nformation as ~o movements. 

SHEARING, FAULTING, FP.ACNRlNG 

It is considered prubable tnat tne folds just des
cribed are related to a nortneast-trending faul t tna t under lies 
the southwest bay and passes just to tne nortn of Location C, 
possibly splitting into a number of ~nor faults at the north
ern end of the lake. More direct evidence than ~ne folding was 
found. At Location C on the central peninsula tne quartzites 
are brecciated by a s~All nortneast-trendlng fault, probably 
subsidiary to tne fault in the bay. Breccias were also found 
i~mediately west of the creek at the north end of toe lake. 
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An additional, although indirect indication of fault
ing is the non-matching of stratified rocks on the northwest 
and soutneast sides of the postulated fault, together with a 
considerable difference in strike across the channel at Location 
C. The easternmost members of the Assean Lake series fail to 
reappear at the north of the lake. The volcanic members at the 
south end of the lake likewise disappear. It is thought possible 
that they were originally continuous with the actinolite schists 
in the southwest bay of the lake. All evidence thus points to a 
major dislocation underlying the southwest bay and the northern 
part of the lake with movement Chiefly in the horizontal and dis
placement of the north side to the west. 

Other movements probably took place along the direction 
of the main part of the lake and parallel with the strike of the 
fornations. Schistosity, roughly parallel with the shoreline was 
found in some basic sills south of Location A,resulting in smooth 
vertical cliffs in places. 

A strong shear zone also passes nortnwarot" tnrough tne 
volcanic rocks. Apparently these fine- to medium~rained rocks 
yielded to stress by acquiring schistosity, whereas the more 
competent quartzitic sediments had a greater tendency to become 
folded and faulted. Farther north along tne eastward-jutting 
peninsula, sedimentary rocks are altered into mica schist along 
the shoreline. 

Diamond drilling beneath the ice of tne main lake also 
disclosed the presence of some open fractures. The direction of 
movement (other than vertical) and relative age of such struc
tures is unknown. 

ECONOMIC GEOLOOY 

LEAD - ZINC 

Time did not permit the examination of the galena 
deposit at Location A which was earliAr described by J. F. Wrigntl 
in 1930 as folLOWS: 

"A deposit of silver-bearing galena was discovered 
on the lest shore of Mystery Lake by Mr. Gordon Murray 

1 Wright, J. F.: Geology and Mineral Deposits of a Part of 
Northwest Manitoha; Geol. Surv., Canada, Sum. Rapt. 
1930, pt. C. p. 117, 1931. 



- 16 -

"in the swmner of 1927. In 1928 the deposit. was 
taken up by Mr. J. G. Gordon, a~d Royden Mines, 
Li~~ted, was org~~ized to develop it. Surface 
trenching and diamond dr~llin5 were done in 1928 
and 1929. . •.................... 

"The galena detloslt is on the 'Kest shore of t.he 
lake, ahout 2 miles north of the outlet. It is at 
ahout tne high-water level of the lake and has been 
exposed hy seven trenches spaced at intervals along a 
distance of 450 feet, and a strike of north 5 degrees 
east. The rock west o~ tne trenches is a grey, acidic 
rock tnat may he quartzose sediments recrJstallized and 
injected by granitic matter. Granite outcrops on the 
side of toe hill fartner west. The acidlC rock is fol
lowed to the east hy pillow lava and thin beds of 
cherty quartzite a~d gre.:·rwacke. The lava is scnistose 
and the sedime:1ts exhihit fracture cleavage ana some 
beds are drag-folded. fhe dip of the scnistosity and 
cleava~e is 75 degrees east. The lavas and sediments 
are cut by a few 5mall hodies of gabhro. 

"The sulphides o:cur iet schistose andesite adjoin
ing the grey, acidic rock. The scnist zone varies 
from 2~ to 20 feet in win~h. It gradually narrOW5 
towards the north; to the !:iOl.ltn it passes under the 
houlder beach and lake. Small lenses of int.er::-Jxed 
calcite and quartz car~r.Lng galena ann sphalerite occur 
along the scnist zone. One vein containing lens~s a~d 
pockets of galena is 2 feet wide, but the uajority of 
the veins are under 1 foot in width. Tne individual 
veins do not continue more than 100 feet along their 
strike. A few ve~nlets of l~rtz minp.r~lized 'N1tn 
pyrite, chalcopyrite, and galena oc~ur in ~ne same zone 
as the calcite-~uartz-galena veins. A few narrow 
dykes of ap li tic and pegma titic l ra:1ite C'lt tne sc::ist 
alone the r.ancralized zone. 

"In thin section t.ne galena-quartz-calcite ore 
shows saus5uritiz~d !'eldspar, sr.all. fngr.:ents of alb-ite, 
and abundant chloritic material representing tne lava. 
This altered rock is cut hy v~i~lets o!' calcite and 
~uartz. Some of tne calcite exni~its crystal form. 
The quartz is in small grai.ns. i'he altered lava and 
vein-like calcite, and ~uartz 'ire cut ':>y '/einlets of 
galena and sphalerite. The galena lnvades and i.:1c'1 .. ..:.:Jes 
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"grains of sphalerite. The altered lava first was 
injected by veinlets of calcite and quartz; these 
were penetrated first by sphalerite and then by 
galena. The relations of pyrite and chalcopyrite 
to galena and sphalerite were not shown in the 
specimens studied." 

All claims have been allowed to lapse. 

NICKEL 

The outcrop of nickel-bearing peridotite on the south 
shore of the lake was known at tne time tnat the galena deposi~ 
was drilled, but little interest was taken in the nickel until 
it was staked by Messrs. Johnson and Howell in 1949. 

The peridotite is exposed alone the shore only, and 
it outcrops for a distance of 425 feet with a ~aximl~ width of 
50 feet. 

The nearest outcrcp inland is a ridge of granite gneiss 
800 feet west of the discovery. 

The peridotite is da!"k erey or. the weathered surface 
hut is brown in places where tnere is a hi~her sulphide contt::nt. 
On the fresh surf:tce tne rock is greenish black, medIum-grained, 
and equigranular, "ind in practically :til places on surface con
tains numerous specks of sulpnide. 

A polished section prepared from a spp.cimen of r,:,c;sive 
ore shows that. fine-grained pyri te was t,he fi rst-fonned '":'l;'p'1iC1e, 
followed hy numprous rr.ass'"!s and hrains of pyrrhotite ane l'~rtlan
dite. The latter two seem to be nearly contemporaneous, 'PLATE 
I A). The two minerals were detennined by the Gaudinl fil:nng 
method. Small grains of chalcopyrite were fo~~d in a secti~n of 

1 Gaudin, A. Ii.: Identification o~ Sulphide !dinerals by 
Selective Iride!>cent F'ilminG; A. I. M. S. Tech. ?1lhl. 
No. 912, pp. 1-16, 193tl. 

StaIning Minerals for ~~sier IdentifIcation 
in Quantitative Mineragraphic ?rohlems, Econ. (jeol., 
vol. )0, pp. 552-562, 1935. 



- 18 -

disseminated ore. Sphalerite is the latest-formed mineral, re
placing all earlier mi!lerals. It occurs as discrete grains and 
masses and in a peculiar lattice-type of replacement along cleav
ages in pentlandite and pyrrhotite, (PLATE I B). An assay of tne 
massive sulphiae are showed 3.44 per cent nickel, 6.31 per cent 
zinc and a trace of copper. 

Massive sulphide occurs on~ as a few small local con
centrations, surrounded by disseminated material. 

CONCLUSIONS 

The nature of the mineral deposits in tne MysteI"'J Lake 
area suggests tnat prospecting should be directed to the younger 
basic intrusives of tne distr~ct, n~ely peridoti~es and gahbroic 
rocks which seem to he, in general, favourable hosr.s for hase 
metal ores. Owing to tne extensive drift cover, tne use of verti
cal aerial photographs is strongly advised in locating out~rops 
at any distance from lakes or strea~s. Geophysical ~ethods would 
probably he useful but caution snould ~e exercised in the inter
pretation of magnetic anomalies owing to probable concentrations 
of magnetite in these intrusives, and in sedimentar/ members of 
the Assean Lake series. 
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PLATE I 

A. Photomicrograph of a polished specimen of 
ore from Myste~ Lake showing replacement 
of pyrite (Py, white) Qy pyrrhotite (Po, 
light grey) and pentlandite (stained dark 
grey). Magnification - X 175. 

J 
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PLATE I 

B. Photomicrograph of Mystery Lake ore showing 
sphalerite (Sp, grey) replacing pyrrhotite 
(Po, Whitish). Magnification - X 175. 
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