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NORTHWEST DASSERAT TOWNSHIP, QUEBEC

" INTRODUCTION

This report &ealé-with,the resﬁlts of geological ine~
vestigations made dufing the field seasons of 1948 and 1949 in the
northwest quarter of Doassorat 'township, in Temiscamingue county,

" Quebecs, The acéompanying map, on & séalé of 1 inch to0.1,000 foet,
- eovers an area:of 25 square miles. Within this area travorées Wero
‘mado ‘at intervals of 300 foet, sufficient, it is boliovod, £o have
mado possible the mapping of all significant outerops.

Tho dres mapped is roadily acodssible by air from cithor
Lardor Lake, Ontario, or Noranda, Quebec. Within it hro.two lorge
lekos, both suitable for aircraft‘iandingsf In nddition, it can bo
reachod by car from two dircctions: fram Chominis, Ontario, by
‘driving north along the Bordulec mino road to Labyrinth Lako, or by
driving north from the main Quobeo highway (No. 59) at o p01nt about
4 milcs wost of Arntfield, Quebec. Both of thoéo roads torminato at
lahdings from which onc can travol by canoé'into the aroa. Daésoéat
township is olso accessible in the south by the Onmtario Northland
Railway, Wwith stotions ot Cheminis and Arntfiold. o

"~ All points of interest in the area can readlly be reachud
from the shores of Lake Dasserat, Dasserat Rlvcr, or Labyrlnth Lakc,
‘consoquently, travelling by canoce is tho most economical mothod,
Troils and cut=-lines extend thféugh much of the afea, thus faciiitﬁting
the examination of outorops. - o

Tho morthwest quarter of Dasserat township ho's possibilitics
as o gold mining area, The promising Borduleo dobdsi% is already
being developed, ond mineralized shoor zones have boen prospected on
soveral other properties, "Thé common occﬁrronce of such minéralizod
zonos and of sulphide-bsaring quartz veins, and ‘tho highly'fractured
nature of the rocks support this view, -Tﬁe ready accessibility of

the nroa is a further inducement-to prospecting and development.

T



The sand ridge that parallels the intcorprovincial boundary is an
cxcellent source of materials for construction purposos as.wcll as a
firsterate sitc for a highway to facilitato mineral deovclopmont,

Thce author gratefully acknowlodges the .valuable advice
ond, assistance of Dr, C,H. Stockwoll of the Geological Survcy, under
whosc immediate supervision the ficld work was done, and of Mre J«B.
Curric, who was ongaged in mapping an adjoining arca in Ontario for
tho Goological Survey of Canada. Many thanks arc duc to tho officors
of Bordulac Mines Limited,. Gilmont Mines Limited, and Dastur Gold
Mines Limited, and espccially to Messrs, T.W, MQcDgwell, Presidont
of Bordulec mine and Wm. Papke of Gilmon@,Mines, Qigitcd. In addition,
thanks are due to his senior assistants, S.E. Jonness and R.Aa__ggfgr§v§!>
junior assistants H.A. Lee, T. Motthows, -and A.E, Storey, and all others
who contributed in any manncr to this project.

The topography of northwest Dass?rat;ig the product of
numerous fgctors, including structural differences in thonKoqwatin and
bobalt formations and the offects of Pleistoceno glociation. .The
Keewatin rocks comprisc steeply dipping levaes and.qgglomeratgs? and
rest unconformably boneath gently dipping Cobalt godimo?tqry strata.
Moximum relief is apout~100 feet, bqthﬂin,areas underlain by the
Cobalt and in those where the Cobalt is missing, - Hilly.topography is
“typical of the northwest and southeast corners of the map-area, but
the central part is relatively flat, with a maximum rel}ef of a few
tons:of feet. There, swamp conditions are prevalent, outcrops are
scarce, and drill=holes on the Bordulag Pproperty have . penetrated the
overburden for as much as 180 feet without,encouptor?ng budrock, The
quarter tewnship ig dgained.almost‘entiroly.by.Kgngsuta,River, which
forms partzgf the James Bgy watershed, The divide seperating this
from the basin of Ottawa River‘lies near thevgastdwest centre lino of
Dassorat township. Outerops in the area all show the offocts of
glaciation, and the ovorburden is composed of varved clays end sands

derived from the same source,
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Keowntin Voleanic Rocks

. . l
,  Spherulitic Rock., This rock (1) is limited in occurrence

1 .
Numbers in parenthceses aro those of map-units on accompanying
mep.

to o single ﬁ&xfgw;b&nd élongmtthnQrth shozguqﬁfthé ﬁorthwest arm of
Loke Dasserate It is not ¢haractorized by primory structuros such as are
typical of'the'gého;aKoo%atin lavaé, but rdﬁhbr by o dark, glassy grounde
mass in which odcdfﬁéwarms of ovoid white patchos. Thoso patchos aro
commonly vory finemgr&inod,AandAlocally.they,hanemwoathonadnsufficiontly
to show & radiating pattern, In thin section thé rock was observed to
con31st of brown glassy materlal contalnlng wollifé;ﬁgduggh;rulltcs.
Altoration has-regultod in partial dovitriflcati?n of the gluss and the

i

formation of grains of epidotc and flakes of chldrite.
. . i

Flows of Intormediate Composition. This sories of lavas (2) is

the most wideéfféad in.ﬁorfhwost,Dasserat township, outcropping across
the entire width Qf‘ﬁﬁé‘argﬁ. The monotony of tﬁe socquence is brokon by
the othor Kgéwatin'rdcks and tho posteKeewntin iétrusions.

The primaf& structures of thesc flows ;ary widely, as the group
profdbly includes ﬁof&ﬁorbhé%éa.éhaé;itéé; ﬁ;a§h§tos, end dacites. The
porphyritic varigtias,msughmas.havoubeénumappcd_in the northwest corner
and moar tho Monarch m£§e,'aro fypicqlly}pq}o greon or groy, and arc
commonly pillowed. Tﬁétpillows;aro cxcoptionnlly large, having thick-
nesses up to 6 feet‘andvlobally; wherc exposed iﬁ vortical cliffs,
lengths in excess of‘éo feet. The plllows show $elvages more than 3
inchos thick banding in the core concentric with the sclvages,
phenocrysts both 1n tho cores and in the uolvages, ond amygduleos throughs
out .composed .af. quartz, chiorlte, .oanrd epidote,..-In.addition- to these -
flows, othor pale grey and grcen lavas, which seldom show phcnocrysts,
are charactorized by smaller pillows that are almost as distinetive,
These pillows rarely excced o lengbth of 3 fcet or their sclvages more

than an inch in thickness, and vesicles, which are quite abundant,

aro commonly filled by white calcito,
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In thin sgctioqs, flows of intermediate. composition show
o wide variation in'texture from p9rphyritic,.§hrough trachytic, to
fine-grained grgnular. Almost without exception the original minerals
have béen altered to chlorite, sericite, epidote, and clinozoisite,
Varying amounts of carboﬁa%e ond yellow sulphides have been observed,
and in some slides fhe feldspar is albite, which is also thought to bo
8. secondary mineral, ' The mefic constituents originally present in
these.focks have been.ca;pletely altercd to chlorite.

These flows aré‘igvolved in major structurcs in the map-arca,
includiné tﬁe principal shoar.zones and the drag=fold north of the
narrows in Lebyrinth Lake, Thoy lio in a,south—facing;_conformnble
sories fhat extends across the map-area and includes the pyroclastic
and other Koewatin rocks, Intruding it are the post-Kecwatin
intrusioﬁs, and dvéfiying it unconformably the Gobalt sedimentary
scrioes, |

Rhyolite Flows. These (3) are among the least significant

of the Keewatin lavas, so far as volume is concerned. The fldw out-
eropping north of the Bordulac mine is the thickest of those moppeds
smaller flows were mapped at.sevqral places,

s Mcgascopically, the mgst afresting.feature of the rhyolite
is the 6ha1ky'white wonthored surface, which on-closo inspcetion can
be seen.to be eithor pinkish or grecenish, the .latter shade due
probably fo sericitization of the original rock, and the former-
reprosentiné o leoss altered fypo. On fresh surfaces they are denso,
hoﬁey—coloured rocks, rarely showing. either quartz or feldspar
phenofrysts. One occurrence north of Dasserat River footures a
dense black variety, and tbore,-as in,al} of the other occurrcnces,
e markéd absence of flow banding or other primary structures that.
might suggest an extrusive origiﬁ.

Observed in thin section, the rhyolite appears ns a denso
mosaic of quartz and feldspar, with scattered coarser grains of quartz.
The rock has undergone metomorphism to the extent that sericite hos

become one of the common mineral constituents,
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" The rhyolites behave structurally in a manner resembling

that of the pyroclastic rocks. They appear £o shedr quite roadily,

. and yield o .colummar structurc in which tho ©lliptical coliumis are

. soparatod by pale yollow scricite films. Where fractured, the
oponings arc commonly mineralized with quartz, specular hematite,
and, morc rarcly, chalcopyritc. The flow mapped north of tho
Bordulac mine has undorgone thc samc deformation and intrusive
processos as the agglomerate in.that arca, and in addition it is
intorsccted by two shear zonos containing bands of soricite schist
of varying widths.

Pyroclastic Rocks. The pyroclastic rocks (4) oécupy

“two main bolts, ono north of Bordulac mine and tho sccond south of
the oast arm of Labyrinth Loke., 'In addition, soveral smallor bands
havo been mapped ot intorvals across tho quartor tcwnship.'.Of'thG
Koowatin rocks, thoy arc structurally tho most confusing, as they
aro raroly sorted into distinguishable\feds. Widthé'up,to 2,000
foet have boon mappod, as well as much narrower bands such as

. commonly scparate the lava flows.,

Megoscopically, the pyf001astic rocks are gonerally seen
to be composed of white, siliceous frogmonts, théugh somo contain
scoriaceous or oven intrusive.and oxtrusive matorial. Tho'fragmehfs
ore commonly embedded in o .fine, dark greoen groundmdss, which owes
its colour to the chlorite that forms its major miheral constituont.
fThQ‘ggpmonest pyroclastic rock is green and fine grained. Whore tho
frogmonts aro coarse the matrix is relativély scarce, and thero is
gonorally no evidence of bedding; +this characteristic Molds for tho
large arca of -agglomerate that lies dircetly north of the Bordulac
mino, and also for the band betwoen Lebyrinth Leko and the area of
Cobalt sodimentary rocks, The narrower bands, on tho other hand, aro
comnonly well sorted, o featurc clearly indicated in %hé.drag~fold
north of Labyrinth Leke,; where the beds show some crossbodding and
chonnelling, Rhyolitic fragments are espocially ¢ormon in tho largor

occurronces, and some of the fragments in the poorly sorted
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northern band have been observed to show fIOW'bandéng. Owing to the
iﬁtense shéa;iﬁg in“ev£Aence immediétely north of Dasserat Riygr, it
has been fgund imp;s%ible %o map what méy?be & rhyqli@e exposed in
the outérops }ﬁm&diﬁtely north of the river and east of tpe.rppids.

The study of fow thiﬁ sections hés éhown that the more
flnely bedded matcrial is pvroclastlc in orlgln, con°1sting of frag-

» ments, and what appear to be patches,.of isotropic o partly‘QCv1tr1fled
gloss. Thése f;cks ﬁave undergone the same altorqtiop_as.tho flows,
with the.production of ch;orite, epidote, ﬁnd carponate.

Aﬁ outstanding s£ruc%ural feature‘of the pyroclastip.bands
is the aevelopment of widehshear z;neé, with central parts of sericite
scﬁist flanked on either éide by 1ess alteréd Eyroclastic roqk. In
addltlon, these bands, whlch are belleved to be conformable with tho
1avns, reflect deformatlons analogous to that cxhlblted by the luvas.
The pyroclastic rocks ore belleved to e Droducts of the Samoe period
of eruptions as the lavus because they have been 1ntruded hy most
of the post-Keewntin intrusions.

Basaltic Fibws. These lavas (5) outerop over o 1imited

Va

ares of.fange V1 near the Monarch mine shaft and on the south slde
© of the east arm of Labyrlnth Leke. Thoge near the ghaft have,gqt
been traced west along their strike beyond the shore of Lusko Lake,
ond towards the east only o8 far as Lake Dasserat. Locaily, other
flows are of about the same colour as the basalts, but prlmary
structures ana generally, speclflc grav1ty determlnations have in-

dicated that they are all of intermediate composition.
The Basélts exhibit fwo ﬁain primary structures: amydules
and billéﬁs. The former are generally not s common as the latter,
nor are they a8 characteristic. The pillows seldom exceed 2 feet in
length, and the selwage is rarely as much a5 an 1nch thick. No

concentric banding hos beén observod between the core and the

selvage. Specifie gravity determinations avéfﬁge.é;éo, a voalue
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typidal for Basaits. In addltlon; these flows huVC éyroélaét;c
; partlngs betwuon them, & feoture that has oniy Ece£ rarcly
cbserved in lavas of intormediato comp051tlon, oven Whoro woll
cxposod. Tho massive black basnlts mlght be constod with fince
grainod intrusions of dlabaso, but lack promlncnt ChlllCd marglns.
In thin scctions, tho basalts show well-dofined plaglo-
" clasc laths, which havo o tondcncy to radiato from common contros.
Tho groundmass is composed of fin&ly'dissominatoa chlorite and
minor amounts of'granular op&doté; Slidos frém mﬁssiVﬂ flows
much rescmble those from flno-gralnod intrusivo dlabasc.
Thoso flows aroe bOllOVOd to 110 in o conformnblo sequonce
facing south in both occurrences mapped. Two faults arc assumed
" %o out ceross thom noar Leke Dass;rat and'ono smpll shécr hcs
been dotectcd ncar their contoct Wlth fcldsper porphyry on the
‘cast shore of Lusko Lake, Informatlon avalltblo suggosts that
these flows are omong those ot tho top of thc Kocwatln sectlon
oxposod in the map-area. It appoars that all the lavas heave been
folded. Mbstly thqy form the n;rth 11mb of & 1a;ge syncllne tho
axis of which lios sowth of the aren. The abrupt changc in
strike near the Monarch mine mn& be duq in p&rt tg proxlylpy to
* the axis; and in part té faulting‘in,that vicinity, |
With €ho oxcoption of thoir intrusivo ‘_c.ontac‘:_t with the
feldspaf porphyry,'nothing is known about the rélation;hip of
those flows to fﬁo remoinder of‘tho post;keowatin i;trusions. In
addition, no actual date are available on the ﬁature of tho
‘contact beﬁweoﬁ‘%hésomla§as and tﬁé Cobalt sedimentory strgﬁg,
'théugh it is assumed tha% it-woﬁld be unconfo;mablu’as.it is for

‘the Keewatih volecanic rocks.

Post=Koewatin Intrusive Rocks

Amphibolite., This rock (6) outerops in two smnll creas

on the west flank of the rldge of Cobalt conglomerate northeast

3
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of Little Maron Lake, It is possible‘that the rocks of the two

-

areas are parts of onc intru81vo mnss, as they arc 11thologlcally
- F

51m11nr, but thero are no surfaco exposures to support this view.
o s :J N
No other occurrcnces of thls particular rock type have beon mapped

PSRN

in the area,

In hand specimcns, the roéf is unlformly nedlum conrsc
gralnod, showing no prominent prlmory struc vres."Tho mafic
constituonts thlblt clowvagoo v151blo to the nakod eye, but the

feldspars are difficult or imposslble to dotect, probably as a

result of the extensive formatlon of chlorlto in thc saussurlte

pseudomorphe after the origlnal foldspar .

In thln sectlono, the amphlbollto is composed of &bout

_ 85 per cent mafic mlnerals (blotlte, chlorlte and urallte), 35 por

cent plagioclase, 7 por cont quortz, wnd the b&lance of accossory

sphene and leucoxene. Thc origlnal plugloclaso has been l&rgoly

i
L -

Jreplaced by saussurlte pseudomorphs rlmmed by clear twinned plaglo-
clasc belleved to be alblte. The saussurlte is composed of a. -
mlxture of clln020131te and chlorlte, in oggrogmtes thet ro%;ln 5
lath-llke outllne, possibly 1nhorited from the origlnal fnldspar. h
8mall amounts of thls saussurlte gpln with angular patches of quartz
in o pattern very suggestlve of granophyre. The uralltlc hornblende
occure_ln pO}kllitlc plntes, within which are flakes of chlorlte and
occasional groups of pale _roen bioti%e.flakes. Tneee textures and
minerals are believed to indioate that the origlnal rock ﬁoé undor—
gono exnensivo alteratlon. The presence of 1mportant amounts of
hornblende led to the naming of the rock as an amphlbollte.

The umphlbollte is of 1nterost structurally, as 1t Supplles
evidence %o prove that the pre:Cobalt land surface had a folr amount
of rellcf. t least 1oca11y. In the cllff wt the west side of the
‘rldge of Conlt conglomorate the contact betweon the amphlbollue and
the conglomerate rises to wherec it reaches an “levatlon of more than

i

50 feet ubove the low ground to the wost. Farther south ulong the
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some ridge, tho conglomeratc outcrops down to the bottom of the cliff.
The contact does not appear to be intrusive, as no tongues of omphi--
bolité invade the conglomerate; instead, some black pebbles in the

overlying conglomerate may have been derived from the amphibolite.

Andesitic Dyke Rocks. These rocks (7) aro almost as widely
distributed as the mota-diabase dykos and sills (10). They occur
most commonly as dykes, ranging from o few inches to 20 or 30 feet in
width, in the Keewatin volecanic rocks, and orc most readily recognizoble
in tho agglomoratic bands from which thoy differ noticeubly in texture
and colour,

Without exception these rocks are clmost completely altored
to chlorite=carbonnte schists. The;r most conspicuous primary structure
is their chilled contacts‘against a@jacent rocks,

In thin section, chlorite, untwinned feldspar, leucoxene, and
carbgnate are seen to be the mojor constituents, White mice is cormon.
as fine grains in the grouﬁdmass. One section exhibited o rudo
porphyritic texturc; another appeaged as o complex mat of -mineorals,

Augitc Syonite. The moin occurrence of augite syenite (8) has

been mapped on the peninsule north of the Flynn-Ber .cabin, A smaller
aroc of o more acidic rock has been mapped on islands in Lake Dasserat -
south of the outlet of the lake, The eXposures of both intrusive
bodies occupy only a few.acres at the most, .

The augite syenite is characterized by o pink to dark green -
weathered surface, which north of the Flynn-Ber cabin shows stumpy
augite crystals,.an@ on the islands in Lake Dasserat is almost ine
distinguishable from that of the meta-diabgse~immodiately‘to the enst.
The augite~bearing type carries considerable pink foldspar, whoreeas
the other is more even textured, with the mafic constituents uniformly
distributeds

In thin sections, the syenite,from north of the Flynn~Ber

cabin is seen to be composed of about 756 per cent sodic aligoclase,
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2 to 3 per cent quartz, 15 per cgpt“uralitic hornblende, and the
balance of accossory sﬁhene, apatite, and magnotitc,'P}us such altera-
. it

tion products as white micn, chloritoc, and brown ifoﬂ"'éséidos. Biotite
may, have becn -en original’ constltuont but is noﬁ rcprcscnted by chlorite
ond some of .tho sphone. The plagioclase shows tho cffects of alteration
in tho preusonce of whito nice near tho coros of the gralns. The uralitic
hornblcndq commonly shows a promlnont p01k111t10 texturo, and the
chlqggto;éppears as raggod-flakes or loths, probab}j psopdqmgrphggﬁﬁqfter
the b;otite. it S L.. » .,.‘ e i' o

. The syenite outcropplng on . tho 1slané; in tﬂe'northwost arm -of
Loke Dassorat has not beoen exam%ped 1ﬁutﬁ1n soctlon. It appears to-be o

, , D
siliceous iock and as ;t is SOmewhat brecc1atcd it may be the contact
phase of oithor a syenlte;or £ &ranodiorlte cupola.

Becuuso bf llﬁited exp;sures, little is known of the structur‘l

'»1

f '«‘
é%é syenitlc “Focks except that they are known to intrude.

AR

bohaviqprigf_ﬁ
the Keowatin rocks.- The relatlonshlp of the augite syenlte to the meta~
diabase is obscurg‘é&ln"‘to the s1m11ar1ty of the two rocks in the field.

Only tWo &mall dykes of quartz-fcldspar porphyry (8a) have boon
mopped in the area, one on an’ island rear tho west cnd of the northwest
arm of Dassorat Lake, the other on the west side of the outlet of the -
lake, They are charaoterized by coarée quartz and feldépay,‘qppear;ng
somowhat pegmatitic. ‘ _

Feldspar porphyry dykes (8b) are limiéed iﬁMEﬂég; ocﬁurrpnoe
to the east end of rahge V1 near thé no}th-sough ceﬁtre line of the.town-
ship, They have been found to intrude the Kcewatln basulti;‘flqws end -
pyroclastlc rocks yin that V101n1ty, and huve well-deflned wals. ,Lhey are
characterized: by bright rcd euhedral feldspar crystals th;t‘cgmmonly show
both zoning and twinning striose, which are apparent in hand specimens, The

groundmass has o somewhat reddisK cast, and is suspccted to carry

00n31derablo feldspar. .



Rhyolite Porphyry. This rock (9) comprises two clongated

bod;cs that extend from ﬁear tho first rapids'on Dessorat River to
tho west ond of Lake DaséoratAand thenco to the morth edge of the
tonnship. It is normally palé green or pinkish on weothered
surfacos and amber coloured on frosh surfaces. IFlow struétures have
not boon observod but tho rock carries a foir number of cuhedral
quartz 'eyos"and.scaft;rod foldspar phenocrysts. Thin-sections of
the rock indicate that it is composod of a fino mosaic of quartz and
foldspar, with phenocrysts of both minorals end varying amounts of
soricito,

Tho rock is.comgén}y undoformed, but is trovoersed by two
shcars along which séficige schist has formod. . One of these lies
north of tho rapids on Dassérat Rivor, and the socond strike§ north
70 degrees west from séuth of the mouth of Clericy Crook. The only
other structure of interest in the porphyry is loecally developed
columnar jointing. |

The rhyolite porpLyr& strikes noross the regional trona'of
the Keewatin volcanic rocks, It is intrusive into the lavas and |
agglomerate, but little.is known of its relationshlp to the postl

Keewatin intrusions.

Mota~-diabaso., Altered diabasic rocks (10) comprisc the
largest intrusive group in thé area, They compose bbth"dykes and
lenticular, sill-like bodios, and may oxceed 3 miles in length and
% milo ip width., The larger intrusions include tho Dastur mota-
gabbro, which forms the south shore of the northwost arm of Lako
Dasserat, the Bordulac intfusion, which extends northénsterly from
the narrows of Labyrinth Lakec; oand the meta-diabases and gabbros
that form the complex at the east Ond of this lako. In addition,

mony smaller bodics are widely distributed across the mape-arca,
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The Dastur intrusion is somewhat longer than the Bordulac
mass, and lies in an en échelon p031tlon £o “the northe;ééxéf it;
~ The two bodies differ texturally and ﬁinéralogically,tthe fofmer
boing almost completely altored, though retaiﬁing remnants of
poikilitic augite’ containlng saussurlte pseudomorphs after tho
original plagioclase. * - This foldspar has boon reduced to 011n020131to,
chlorito, and albite, ond the augite is in the process of belng ‘
roduced to uralitic hornblende and ohlorite.' Nhgnotito has beon
idertified only ‘in the pogmatitio phasc 6f tho rock (10a) and appears
to ‘have ‘been mainly « titaniferous variety that has been reduced to
the common leucoxeno skoletons obsorved in thin soctlons. A llttlo
guartz has been iden%ifi?d in engular iﬁféréfitiailﬁatchos emong the

saussurite laths.

Tho Bordulac intrusion, on the othor hand, shows a sllghtly

difforent mineral composition, and also a dlstlnctly diffcront t
texture. No augite has, for instance, boon identified in tho thln
soctions oxomined, as the principal mafic constituent.ls now uralltlc
hornblende. The original plagloclaso has been altered to clln020181to,
opidote, and albite, and locally the rock takes on the brlght green
shado of tho abundant epidote. The feldspars havo been alterod but

the saussurite pseudomorphs retain an ophitic toxturo whlch 1s

- r
3 H

apparent even in hand specimens, a feature that h&s yot to bo
obsorved in the Dastur meta=-gabbro. Granophyrio patches (10b) havo
been obsorved in tho Bordulac 1ntru51on but not in the Dastur 1ntru51on,
another point of differenco between the two. |

Both of thése imtrisive masses arc aéso&i&%ed with a coé}so
pogmotitic rock, which occurs in patchés and dykes, and is éomposod ;f

blocky plegioclasc, augito, hornblende; and magﬁéfitb; Tho first two

minorals show the samc high degree of nlteration that characterizos

o3
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the meta-diabase. .Acceséény.minerals are magnetite, quartz,
and gpatifé,.as in the finer grained phase. & b s

Accbmpanying %ﬁb'Bordglac‘intrusiOn is a small routerop.
area noar the narrows on “Labyrinth Laké;”wﬁich hos been mappod
as o grenophyric facios (10b) of thehmgyg-aiébaso;;-It.rangos
from pink to érey; depending updn @h@iprgpohécraﬁce of cither -
plagioclaso or.quartz." The mafié.qgnst%#uents;oﬁ tho rock are
limited to a few pericont,'consistiﬁg,muinly of "chlorite, uralitic.
horﬁbicéao, #ith carbonate, and accompanied by ?ﬁ§h§ame accessory.
minerals as occur in the motamdisbaso. |

‘The gfanophyric phﬁs;;“of the meta-dinbaso comﬁbnly~roagt‘
to shearing by'thq formation df.%uartz-gﬁié£ife schists (10d), and
such’mineral occurrences of econdmic iﬁ?e;ésé‘fidé)'as have boen |
found in:theso intrusive rocks are cbﬁgonlyidséociatod with such
schists.

‘:.The meta;didbﬁsé,'metangabbrq, and asspciatoed:rock typos
contaiﬁ"ﬁithin themsolves tho some pattprnicf.faulting and.
ﬁhe;r1£g1a§ hdé been observed in the Keowatin rocks. - Sone of
tho smaller dykes are offsct by faults, Su%‘genorally thore is
1ittlo ovidence of any major folds affcoting those intrusive .rocks,
Field evidenco indicatos that they intrude the Koewatin .rocks but
falls to show their rolationship to the.other post«Keswatin ine
trusions, They arc not coﬁsidered to b@"freterozoic,intrusions
beéause they have, wi thout oxcoption, undergonerextensive
rogional metamorphism. On the other hand, they have not been found
in contact'&ifh the Cobalt sedimentary rocks, so the conclusion
that they are 611 Archacan is far from certain.

Earlier workers in this area have ,classified thoso rocks
as qudffz diorites, but the author has chosen to discard this

term as inaccurate and in its place uses the terms meta~diobase

and mota=goabbro. Tho rosults obtained from a dozon partial chemical
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analyses hove indicated #het the silice content of these rocks
seldom exceeds 50 per cent, which is more typical of disbases ond
gobbros then of diorites, On the other hand, the rocks do not
hnv; the mincralogical composition of fresh dinbase and gabbro,

as they havq un@ergone extonsivo metamorphism, As a rosult,. such
original miperals os the basic_plggioclqsg, augite, ond possibly
some hofnblende have been altered ond recrystallizod as saussurite,

uralite, and minor amounts of albite, thus producing mcta-diabases

and mota=-gabbros.

Cobalt Series

Conglomerate. Conglomerate (11) is the most provalent

rock type in the area undorlein by the Cobelt scdimontory sories.
It outcrops in a trlangular eree in ranges . Vl and V11, oxtending
from tho north end of Lusko Lake south along its west shore.ond
west to Little Maron Leke. o
This rock hds tﬁe most str;king“gppeqrgnqqiof those in
the Cobalt series, as it’carries a wide voriety of colourcd
detritus, ranging in size from coarso sand to blocks 5 foot or morc
aCrosss The fragments are cementod by & sandy mntrlx composecd of
‘quartz, foldspar, and a few scatterod graln; éé mofie minorals,
“Sandy strqt&né;cur locally in the copglomqrato, but are rarely-
large enough to map separately, They, are, however, useful in
deéermining the_attitudé of the cdnglomerate.
' Stratigraphically, the conglomerate forms the badal and
on 1ntermediate mnmbor of the serles, 05 & narrow band of groon
arglllite (12) 1s_interbedded'w;th it. In additiop, o major
unconformity soparates the conglomerate from the underlying

Keewatin rocks, the contact being exposcd at soveral points

oround the edge of the Cobalt area. Also, tho cliff immodiately

L



west of Lusko Lake, at the eastern morgln of the syncline, shows
& faulted contact between porphyrltlc, grecn Keewatln lave and the
conglomerate. At thls p01nt QO narrow zone of gouge seporates tho
two rocks, and the surfaces have been strlated suggestlng o fault
contact in place of the more normal unconformity. . '
Argllllte. The Cobalt argillite (12) ho.s a mder diEs
tribution than the greywacke, though it doesn't ocour in os groat
volume. It has becn mapped obevemthe basal conglomerate (11, in

part) at points around much of the crea underlain by the Cobalt

. \

serios,.
| Thelargllllte is generally o pale green, flne-grolned
rock, exhlblting abundant fine=bedding lomelli.o wherever exposed
and hes, consequently, proved pertlcularly useful in structural
1nterpretations.. Locally, the beddlng plenes havo been disrupted
by pebbles. The argllllte is both underlaln and overlaln by -
conglomerate in the conformable scquence.' | | -
zgacke. Greywacke (13) has been mapped in that part
of range Vl that lies between Lusko and thtle Mhron Ldkes. There
it forms the top of the sedlmentory series in a syncllneﬂthut
plunges soutﬁwest The rock is generally black or dark groy, and
is fine to medium coarse gralned locally carrying ‘some pebbles.
The syncline, of whlch the greywacke forms a part, trends
southwesterly, and is undlsturbed except by the Milky Creek fault
whlch is thought to follow the flrst creek valley west of Lusko
Leke. 1t is probable that the east ridgelof the syncline has
moved up Wlth respect to the western part, thus exp081ng more grey-
wacke than would otherw1se be expected. Avallable ev1dence

indicates that the greywacke conformably overlies conglomerate

(11, in part).
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Uhdlfferentlated Sedimentary ROCkuo Nlthln this group

(14) is included some of all of the Cobqlt eedlmentary rocks of
the map-aree. The separate rock types have not been dlfferentlated,
as the full details of their mutual relations have not been

dcciphered,

Lateo Precambrian Dykes

Late Preoambrlan quartz dlabuso and gabbro (15) comprlse
a few small dykos scattered across ?he map-area. Ono has been
mapped where it chSSes.the soﬁtﬂerﬁ contact of:thq Bordulac in;
trusion, and two others of less definitc agé ha;o been‘mapféa. ”
respectively in the agglomérate nérth of the Borduluc gine &nddin
contoct w1’ch Cobalt strata south of ro.ngc line Vl-Vll. |

These rocks show chilled mergins agalnst aa;acent rocks,
and ophitic texturos are gnnerally v151ble in hand speclmens. The.
age determlnatlonb that serve to separate these rocks from the

meto=dicbases (lO) are based upon. thclr 1ntru51ve relatlonshlps

and the presence of bas1c feldspar ond auglte preserved in them.

iy

STRUCTURAL GEOLOGY

Structures in Keewntin Rocks . !

The Koewntin lavas and agglomerates: ouberopping in
northwest Dasserat township exhibit veéry few noticeable structures;
the dregefold north of the Bérdulac property and such-minor folds ..
as those observed south of Labyrinth Loke ‘and east. of Lusko Lake
are those most readily apparent. On the basis of top. determinations,
~it appears that the gfeuter'part of the érea isrunderlain by & south=
facing éoﬁformable sequence of lavas. -This monoclinal struecture is

most apparent‘alohg»tﬁe“west side of.lake Dasserat,

y
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Drag-fold} This strugbure is exposed near thq.inter~
provincial boundary, in ranges V111, 1X, and X of Daésernt towhship,
and is the mosguprominent'structure mopped., The main rock types
involved are lavas of intermediate composition, pyroclastic ro;ks,
a few rhyolite flows, and such intrusive rocks as the rhyolite
porphyry and meta-diabose, .

The drag=fold itself is an S-shaped—;£¥u§ture,'with both
northern and southern components plunging west, The presence of
the structﬁré is well supported by the.attitude of the rqsks‘in its
immediote vicinity as well as by those farther to the southfgnd
north, Immeéiately to the east, the structure is obscured by theﬁ'
two largest meta=-diabas® intrusions in the area and, pQésibly,.by a
ma jor fﬁult zone. |

The northern member of the ‘drag-fold is wol} pqtline@
by both lavas ond the band of pyroclastic rockse, With thq.exqeption
of several small.}aults in the north limb and an assumeA shear in
the south limb,.these rocks have been folded without causing
significont shearing in the Keewatin volcanic rocks,

In the southern component of the drag=-fold the lavas ond
unsorted agglomerafp show ;;rémeffééés of.distortisn thoan do their
counterparts to tho north, possibi& due to the fact that the fold
must be considerably tighter than the n;ftﬁern one, The south®
component is generally highly sheared;!and shear zones are ‘common
in both the lavas and £he'agglomerate. The agglomerate has been
forced west into the drag-f&ld gorth of the £01ls ‘on Dassernt River
and to a lesser degree to the south, thus déstroying any original
linear noture it had. As mapped,ha horséshoe-shupod moss of”

agglomerate appears to tail off to the east both north and south of

Dasgerat River, Laves of intermediate composition fit conformebly
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on the outside of this structure, with agglomerate and rhyolite
and then intermedidte lave within it in that order. This would
suggest the existence of an anticlinal structure south of the
river, but top duterminations cnd such complicating foctors as
the intrusions and the assumed fault meke this improbable, Tho
author is of the opinion thet the drag=-fold hypothesis best fits
the available facts,

The Monocline. The eastorn half of the map-arca, ex-

tonding from the mnorth township line south to the vicinity of -
ronge line V1-V1l, has been mapped as o unifermly south~dipping
sequcnce of lavas and pyroclastic rocks, intértrupted only by meta-
diabase dykes. Top detorminations do not indicate oither onti-
clinel or synelinal axes anywhere in the scquence, -

This monoclinal structure is complieatcd by several
faults along the south shore of the northwest arm of Lake Dasscrot
end on the islends end on the mainland west of the lake. The
scarcity of outerops mekes their interpretation speculative, but
it does. seem probable that the Milky Crcok fault, on its extension,
cuts across the monocline, end that the only possible path for it
to follow without a major bend would be the low ground along the
west sides of the two small lakes north of Lusko Loke. The moveoment
appears to have been east side north with respect to the west side,
as the porphyritic flow has been offset in such a fashion for a
distance of roughly a mile, Judging from the offset observed in
one of Tthe meta-diobase dykes, movement since its intrusion has
been sufficient to offset it 2,500 feet;

Minor Folds. One minor fold involving two rather abrupt

changes in strike is oxposed near Little Maron Ldke in a succession

of intermediate flows, agglomerate, and ot least one basic flow,
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South of Labyrinth Leke, the lavas trend about south 75 degrees

east and'maintain.this strike to just west of Littlec Moron Lake
where tho trend chgnges to northeast, roughly porallel with theo
Cobalt-Kcowatin contaot. As the same rocks near the ecst ond of
Labyrinth Loke thoy bond towards tho cast normal to the direction

of the Cobalt-Keewatin contacﬁ. The reasons for thesc sinuous
chonges in striks are‘not roadily epparent. The unsorted
agglomeratc in the soquence is shoarcd much as it is in tho drag-
fold, and probably as & result of tho samc forces. The Milky Creok
fault, to which reforence has alroady boen made, lies immedictely
to the east of the above-desqribed fold, so it is possiblc that
movement along. the fault has been largely responsible for the fold,
For oxomple, the fold south of the east bay of Labyrinth Leke is
believed to refleet the movement that carried the east woll of the
Milky Creek fault north with respeet to the west wall. The 1la%k of
the buttress%ng offects of any large intrusive bodies in thesc folds
would pe{mit them to reanct in tho menner suggosted. The effect of
tbe meta~diabase intrusions north of the east arm of tho lake does
not appear tp have been important as o deterrent in the deformation
of these rocks,

A seqond minor fold, on the Monarch property east of Lusko
que, is represented by o single, rather abrupt bend from the
direction of the regional strike to another more southerly strike as
mapped, This change in strike is very apparent in the pillowed
basalts south of the shaft, but north qnd west of Lusko Loke it is
difficult to detect duo to sqarcity of outerops. Lack of outcrops
also preventé any posi@iyo determination of thg effects of the
assumed extension of the Milky Creek fau}t. o |

Within the folded lavas on the Monarch property at least

two shears parallel the strike: one outecrops on the shore of
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Luskd Lake &t the contact with the féiégiar porphyry, the other in
the exposures sonth of the lake. These may have;??ﬁegh%§/§§dding
plane shears, as thoy ;;;M;iﬁo$t_conformuble with the regional
strike. In addition, two cross-faults are assumed to cut-the lava
sequence on the lakc shore oast of tho.shaft; their proscnce is
suggested by the apparont offsots -suffored by o red .porphyry dyke
and the basaltjporphyriticddaciﬁc contact in-those positionss

Eaults.,‘Tho.mgp-qtga has undorgone extonsive foulbing
and shcaring,.probqbly'during,two.or;moro poriods :of Precambrian -
time, ond 1t'is oqunlly probable th&tyintcnmittent.mqvement has
oceurrcd along such structurcs as tho Milky. Creek foult., Such a -
sories of ﬁovomﬁnts is suggosted by tho displecement: of the. Koewatin . : -
lavas, tho mota—diabaso.dykc in ronge V11, ond tho Cobalt sedimentary .
strata. ‘

Faults and shegrs_mapped have the following, four common
orientations: northwest, north 20 dogroos west to-north 20 degrqeé
east, north 60 degroes east, and east. All of theso, with tho ox=
coption oé those of tho second group, .occur as shear zones - RN
ocoupiedwpy chlorite or sericite schist and, commonky, mineralized: -
by quartz and,qarbqnatqs, with mino{ sulphides. ZThoso :of the.secend- .
group have been obsorved in tho workings of the Bordulac mine; .. .:
wherc thoy are gouge=-filled fracturos of varying wid@gf W;th
strongly striated Wa1ls.meho é;rcgt;pn indicated by she fault striae
would suggest that the pyiggipal displacoment along, those: faults
has been vertical, and itAhas bqgn‘obgprvgd.that.hn;igpntalvdis~ S
placoment has boen suffiolent to offsot. other. structures a few
tons of foet. ILdttle is known of the relative movement along the-

shoar zonos, duo to lack of outerops -along their strike. ...

[y
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Structures in Poste=Keowatin Intrusions

The post=Keewatin intrusive rocks tﬁat ronge in
;omposition from meta~dinbase to rhyolite porphyry do not
appear to have.been folded but, rdthor, have roacted to the
orogenic forcos by faulting and shearing. This ﬁight be duo

to ﬁﬁeir,sizo and homogoneity:as coﬁpurod Wifh the’flows.

» Shears are especially common,'perbups in part due to
‘the ubiquitous ohlorite, which woﬁid uid‘in thoir formation.
The sinuous east-wost group is woll reprosontod; and herc, os
has oftoen been found elsowhoro, gold.has boon dotected., Shears
striking about north 60 degrecs oast aro common, but litﬁlo is
known regerding movement along thom, The one.£hat lies.beneqth
the narrows of Labyrinth Loke has been found to earry gold,

_ ‘ Faults do not appear to be as numcrous as tho sheors,
ond only one set, striking north 20 degfees west to north ?0
degreéq,eagt, has boen roeognized. ‘Those faults a;o bost dis-
played by the workings of the Bordulac min; in the moto~dinbase.
The Milky Creek fault, on its oxtension ﬁorth of Ehe éreq.unQor-
lain by the Cobalt sodimentary rocks; hos beén foupd to offset.
the meta~disbaso it orosses. | o

Structure of Cobalt Sedimontdry Rocks

Tho Cobalt geries appears, on géod evidenée, to have
boon deposited in a trough on tbp of khé underlying Koewatin flows.
It forms o southerly plunging syncline, coﬁplica%ed by the Milky
Creck faoult and by o fault along its oasborn conto..c’c. with
porphyritic Koowatin lava, Tho Cobalt strata do not show tho
effects, of borizontal displacement, bécause they are rolatively
flat 41ng, but there does soem to have been movement in o vertical

/

diregtion, with the enst side of tho%rdhghfuplifted with respect
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to the west side. No folding has been observed within the
sedimentary series, so it has been concluded that there has
been no significant orogeny in that area since the consolidation

of the Cobalt beds,

Strﬁcﬁur@ Qf Rost-Cob&lt,(Keweenawan?) Diabo.se

wlfhé‘aykes considered to be of post~Cobult cge ore
generally nerrow, and as, with one exceptionm, they do not intrude
rocks &ounger than tpe metq-diubqse,.their age is.ussumed on the
Basis of the insignifiéqnt alteration undergone by the original
mineral cbngfitue;ts._ 6ne dyke in rangq;VI has beon found in
coﬁtact with the lcw?st strata of the Cobalt series, but even
'thore the evidenég_suppprting,intrusivo relationships is not con-
ciusivc. |

ECONOMIC GEOLDGY

Gold Deposits

Bo#dg}ac Mines The Bordulac property comprises a largo.
ﬁlock of claiﬁs extonding east from the interprovincial boundary
for noafly 3 miles in rgnge.V111, Most of it is occupied by.the
Bordulac ﬁcta&diabage, though towards the east the claims, cre
unée?iaip along thgir nor£h sides by the Dastur meta-diabase and
to the south by infermediate lavas, minor egglomerate, and
rhyolite flcwg.'

‘Gold has been found_to accompany o pérsis%eﬁt sastewest
sﬁear that has been traced for more than 7,090 feet, Drill logs
have indicated\aqother shear.striking roughly north 60 degrées eost
ond dipping about 65 degrees southeast from its position beneath
the narrows of Labyrinth Lake, This shear is thought to .continue
northeast along the lgw ground and to the southwest into the Natjo
property in Ossian township, Ontario, Surface lineaments suggest

that another, parallel shear may occur in the vieinity of the mine
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cump, but to dute no clear evidence has bogn found to support

this opinion. The main, cast-west ghear hus been followed by drifts

)

on the 180=-foot level, where it shéws num@rousqf?ggﬁ{@uo to foults
that strike from nmorth 20 dogroos wégﬁ.fo né;fﬁmédﬂdogroos caste
These faults seldoﬁ offsot the minercalized zone‘moro thon a few

tens of fect. Tho& arc not mineralizeé,.but consist of gouge-filled
fractures with strongly striafcd walls; moveoment along thom appeors
to have boon mainly vortical., The mino?dlizqd shoar has been trecod
through the various phasos of tho meta-diobase, including tho
granophyre éha ého pogmatitic fqg}gs, with fairly consistont values,
A‘It would appo;r'that fhey have acted as o fairly competent homo—
goncous maoss that kept this shoor zone opon during periods of
mineralization.

PRpR .

The shear zone is composed maiﬁly of chlorite schist,

which has been mineralized by brown and whito éﬁrb;nqte, schcelite,
pyrite - commonly in pyritohedrons - quar#z, andrgolq. Small
pockets of chalcopyrite'éccur locally. Tﬁo sulphidos grade out
into the chloritic wall-rock. The gold,oc;ﬁrs locally in finc.

veinlets through the sulphides or in the quartz,

Mbnarch Mine. This éroperty comprises & group of c1qims
in range V1 betweon Lusko and Dasserat Lakes. It is_%nderlain,
éroﬁ.north to south, by agglomerante, prophyritic dacite, ond N
basaltic flcw;;. Near the contoct between the first two rock types
is a persistént'dyke éf red feldspar porphyry that strikes almost
pardllel with the enclosing flows. Underground work'has.beéﬁ
confined to two'shafts ;unk into this rgd pqrphyry. . -

The rock on this property commonly carries a more than

‘ t

normal amownt of éulphides, this being especially true of the

porphyritic dacite. Nothing, however, is known of the structural
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control of the mineral deposits, but the porphy;y QXFG ha§ bggn ;
drilled along its strike from the shaft to Laké Dassérat,’and S0

it is assumed that the original vein was found associnted with it.
In oddition, & shear has been inve§ﬁigated near ronge V11, qnoﬁhef
at the contact between the red dyke and the baseltic flows on the
shore of Lusko Leke, and_a th;rd hQ§ been ﬁranpﬁed in the squthern
part of the property. Apparently assay ret#rnsldid not warrént

further investigation.

Dostur Property., This property consists of a block of
claims in ronge V111 extending west from the centre line to the
small lakcs south of the northwest arm of Lake Dasserat. It is

.. R - i Lo N . I S D - . M

underlain by lﬁvas,of;igtegmediate cqmgpgitiqn, the Dastur meto=-

vy -ttty

dlabaso, and few small beds of agglomerate. ‘

The property has bcen extcn31ve1y tronchcd and o small

shear at the north contact of the meta-dlabase has bcon tronched

[

and drilled, w;th 1nd1fferent results. Sheurs exposed at p01nts on

PR

the leke shore and inland were previously 1nvest1ggteq by trenching,

t

but little of economic interest seems to have been uncovered.

Flynn-Ber Property.,'?bis property‘comprisg§ a block of

clalms in range Vl on. the penlnsula that juts into the southern

Y
PN

side of yabyrlnth Laka. Wlthln the aree of t%ege clalms, auglte
syenite and a large dyke of meta-dlabggg have intruded a volcanic
series that includes, from.ndrth to south, intermgd%ate‘léfé,
agglomerate, inéermediate lave, and{ ?inally,‘q'wige.b&ndhqf ﬁnsorted
agglomerate, | -

The volcanic rocks underl&ing the area ;mmedlately north
of the. cobin have been stronglJ sheared and carbonatized along a
zone that, to yge‘ea§t, disgppegr§‘benea§hllow ggqupd. Slm;;arly

sheared and altered lava is again visible in outcrops immediately

to the east of “the meta~diabase and o few hundred feet north of the
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projected strike of the shear zone, Theso tlterod zones seem to afford.
¥

the best proupoctlng ground on tho proporty
‘ SUMMARY AND CONCLUSIONS

(1) The ijplex structuro in tho Koswatln rocks north of the Bordulac
carp is thought to bo a drag—fold ruther thon a comblnod syncllne
and antlcllne.‘ Tho dlstrlbution of the various rock types, and
aﬁtitudé detorﬁinatiéns within the structure ifseif end to the
north dn& south tend to support this view.

(2) The Milky Creck foult is belicved to cross tﬁo eastern part of the
quarter éownship, aé indicatcd’by horizoﬁ%&lnﬂigpldbegéhts in the
Keewatiﬁ rocks and psst-Keowatin meta-diabase ingrusions and by
the ;orticdl displacement exhibited by tho Cobalt strdta.

(3) The dark-coloured intrusive dykes and sills‘in northwest Dassernt
township aro qu&rtz'béaringA'metaqgiabases ond meto-gabpro; rother
thun.quurtz diorites. Bvidence %o support this is to be found
in toxtural features, in the nmetanorphic nineral sulte that now
characterizes these rocks, and in chemical analysqs. ‘

(4) tTwo; possibly three,.agos of basic intrusive rocks cre
represgnted in the areca., Two intrusivo groups show tho effects
of intensive, lcw-grade motumorphism, whoreas the thlrd whlch
is thought to be Protorozoic, is relatzvely fresh and unalterod.A.
The two older groups can be separated on the basis of the
prosence or absence of magnetite and a strongly developed
ophitié texture, In at least ono instance a mﬁgnotite-bearing
iﬁfrusion cuts across a hon—magﬁefic.mass. '

(5) There are two, separate, sill-liko basic intrusions in éange

-V111 rether £han a single ono as mapped formerly, This is
borne out by poxtural and chemical diésim;iarities, ond in

addition one is found to bo much moro magnetfc than the other.



(6)

(7)

(8)

(9)
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Known gold occurrences accompany sulphides and carbonnto in the
sinuous oast-west shears, as indicated on the Bordulac, Flynne
Ber, and Dastur properties and on one or two othor mineralized
showings., Consoquently, it would appear that such shears as
the one on tho shore. of Leabyrinth Lake, near its outlet, the
shears on the large south island in that lakc, and the shears
wost.of Little Maron Lake may carry gold.

The pre-Cobalt land surface in northwestern Dasserat wns one
with appreceiable local relief, as indicated by the irrcgularity
of the amphibolite~Cobalt contact.

The Keewatin-Cobalt contact is not everywhere an unconformity,
but in places, as on the west side of Lusko Leake, is ropresonted
by o gouge-filled fault fracture.

The predominant lave type in the map-area is not basaltic but
rather a quartz andesite or dacite, which may or may not be
porphyritic. A study made of a dozen thin soctions, chosen to
ropresent the whole serics of flows in the area, revealed the
almost universal presence of free quartz with intermediate
plagioclase. Textural details, colours, and specific gravity

determinations are believed to lend support to this view,
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