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PINE CHLHNEL ..REA

LAKE ATHLBLSCL DISTRICT, NORTHERN SASK.LTCHEWLN

! o .

. INTRODUCTION

LOCATION (ND 1TELNS OF ACdESS
' The Pine Chamnel area (§gg sccompanying mop) compriscs
about 40 squafo niles of Precambrian terrain adjoininé and north of
Pine Channel)‘which connects Lake Athabosca with Fond du Loace Pine
Chonnel lles about 160 miles east of the Alberta border and 65 miles
east of the mining camp of Goldfields on the no;th shore of Loke Athalosca,
The Indian settlement of Fond du Lac is 20 mliles west of the channel,
oand the settlement of Stony Rapids is 25 miles eaet of it,
The traling posté and settleménts on ﬁake Athabasea are
‘suppliéd during the sumer months by 'stern wheelers! ;nd other
eraft plying on Athabasca River ﬁnd’Lake A%habasca from the end of the
railwey at Waterways and McMurrey, Llberta, 300 miles north of Edmonton.
Nornally, only about two trips are mnde to the enst end of Lake Lthabasoea
oach senson by the Hudson's Bay Compqﬁy‘s boat; for short trips, or in
instances when the hcavy freight has been sent in by water, the distriet
is reached more conveniently and economically by aircrafte
ACKNOWLEDGNENTS
The field work on which this report is based was done in
the two months of July and August, 1946, lapping wos expedited by
the efficient work of the student assistant, J. R. Smith,
Good topograyhic base mops supplied by the Topographiocnl
Survey, Qttawa, end vertical photographs, on a'éﬁale of about 1,400
feot to the inch, teken by the Royal Cenadion Air Foroe, greatly
faciiitate& the geologleal mappings
The work wes substontially aided by the co-oporation of the
Départment of Natural Resources, Roginn, who supplied some of the

cquipment end all the alr dransportation useds The Doeputy Minister,



Mr, Co Lo L. Hogg, and the Suporint@ﬁdent of Flying, Mr. Floyd Glass,
of the Provincial Govermment air scorvice in northern Saskatchewnn,
were particularly helpful, ‘

Much of the detailed inforﬁation with rcospoct to the origin
ond naturce of the gnelsscs in the area.is taken fron a study of this
material made by C. Dahlstrom, in.a M;ster of Scionece thesis entitlsd
"Petrologicﬂl Studies in the Tazin Group of Leke Athobaseals  This
thesis wos aocerted by the Groluate School of the University of
Saska tchewan in May 1949.

FREVIOUS WORK

The Geolorical Survey of Cannde did work in the Lake Athabosen
area as far Laok as 1881, when &e Se Cochrane, one of its topograrhors,
tru&ersod the lake.' In subscquent years, R, G. MoComnnell, J. B. Tyrrell,
D. B, Dowiing, Charles Cqmsell, and Fo, J. Alcock worked in tho region.’
In 1935, Alcockt was in charge of a la;ge rerty and oompletod rogonna¥ssence
- - L B

Alcock, Fo Jet Geology of queAthabaska hebion, SnskatchGWﬂn;
Geol. Surv,, Connda, 1 Uem. 1g6, 1956. .

mapping of morc then 2,000 square miles of tﬁe region, as well aé soch _
detailed work. . This recomanissance included the grea atout Pine_Cﬂannol.
In his memoir, Alcock gives an interesting outline of the history,
exploration, and topographic and geological work done in the region up
to 1935, as.well as a full bibliography.
GENERAL CHLRLCTER OF THE AREA

The country is well forested with the usual northo¥n trees,
Banksian oy Jjack pine prelominating on thg sondy éfeas. Héwevor, éhe
trees are relatively small, jack pine and white spruce'wiﬁh di&metors.at
the Lutt of o foot or more Leing distindtlj scarce, Only small burnt

sections wore observed within the Pine Channel arca, but larpge ones are

in the neighbourhood of it,



Gome and furebearing an;mals are not plentiful except
during the migrationé of caribou in the late autumn and early spring.
Their well~beoten trails thread the forest; and the narrowgrat Pine
Chennel is an importont crossing for some of these herds, Many may
die.in the icy water before they make the south shoge, and their skulls
and hé}ns.are common along the beaches,

Flsh is a stable diet of the natives and their dogs. The
most valuable are lake trout and whitefish.
' '  TOFOGRAPHY

o

~ NORTH OF PINE CHANNEL

‘North of Pine Chennel the areo. 1s rocky, and this part of
the shore of Lake Athabasca is deeply indented by flords, The trend
of these fiords and nearly all walleys is slightly north of east, end
reflects that of the gneisses forming the bedrock., This section ic
ruggéd; ﬁitﬂ relief at.its grectest in tﬁe northeast part; where ridges
ond plateaui have elevatioﬁg of perheps 250 feeé sbove Loke Athaboses.,
Towards the south and southwest, elevations are progressively lower to
where the gnelss ouéorops aré awash on the north shores of the sandy
4s8lands bordering the west end of Pine Chamnel., The proportion of rock
outerop %o drift is ﬂigh, but velleys are narrow and usually drift fllled,

"None of the small streams is navigeble; generally they form e seories of

boulder rapids broken by a faw guieb stretches and beaver ponds. Rocky~

shored small lakes are dotted throughout the area, and their outlines
reflect the easterlyhtrending gtructures of the bedrock, Lake Athabasca
has an average ele vation of Sgé feet above seamlevel, with o seasonal
varlation of as much as 10 feet, Its greatest known depth, 4056 feet,
is near the north shore towards its west end, half e mile west of the

heedlond ot the northwest extremdty of Blaok Bayl.

1
Professor Ry S. Rowson, University of Seskatohewsn, personal
communication,




SOUTH OF PINE CHANNEL

Pine Chennel has o ninimum width of mwout 900 feet. Three
'soundings 1ndlcatcd o rocky Lottom and a derth of 20 to 33 feete The
channel is bordered on the south by bouldor and sand beqches- and
back of them, within a distance of usually not more than 2,000 feect,
the country riscs to elevations of more than 400 feot, in places
nedrly 500 feet, sbove Lake ithoboscas  This high, isolated area
does not extond more ohan 5 miles west of Pine Channcl, and slopes
gradually towards the south. .lts northorn face, alony the south shore
of Lake.Athabasca, is stoop and even scerpelike in part. Bedrock is
exposed only at rore intervels, ond is flot=lying Athabaske sandstonca
South of:the eqst end of Pine Channel, from abtout 215 fcet up:to about
599 feot above Lake uthabasca, are numerous strongly doveloped: cobble
 beaches. The uppermost, o beach ridge 2 .to 3 feet high, forms an

easterly pointing, sharply convex ayc;. To the east, southeast, and

1 . . .
The results of hand levolling up to the highest Loach showed
its crest to vory in height from 29047 to 3924 feet above Loke

. Athabeseco.

south the country d;ops-rqpidly. To the north, across FPine Channel, 1s
an uninterrupted view across roletively. low, rocky country %o high,

rocky hills in the distances Immedintely to the west of. the beanch ridge,
a omall, higher troct, rough ond rolling, is underlain by glacial till .
unworked by wave:action; No lakes'lie,in this gract’neqr Pine .Choannel,

but they are numerous farther southe

GENERAL GEOLOGY4
INTR ODUCTION

\“

The bedrock of the Pine Channel aroas 18 all of Prccanbrian
‘,‘,4-
age, It is possible that tho Athabaska series may be in part or
entirely’early Polaeozoic, bub no evidence for. this WS found, and

the series 1is here, as in earlier reports, regarded os’ probably Tate

Proterozoice.



The gneissos and schists of the Inzin.group aro
rredominantly of sedimtntery arigin, are the oldest rocks in the area,
ond nre of Archecan or carly Protqfoéoic.aée., '

Ail intru§i§e rocks in the area ore youngor than the Tazin
grouf and older than tho Athoabaskn series, but their relationshirs to
one another are uncertain, and their scquence, as indicated in the
following table, is questionable,

- TABLE OF FORMATIONS

e e e e ]

Cenozoic %Recent % Loke leach depusits, sands, silts,
Quaternary | z ruskeg L
Unconformity
. - " |Ploistdcene é-Giacial 111
" .w Unconformity
I'roterozoic Athabesks sarie% Conglomerates and sanistones
Unconformity
Archoean : ' ' Granite.porphyry géd rh&oi?béwé&kea
or ‘ o , Intrusive contact?
| —
Proterogoie - ' '§ Norito )
,;ntr?sive contact?
gﬁégmaéite dykos
| B




Intrusive contact

K

gGranite and gronite=gnoiss

* Intrusive contact

‘ ) j T
Tezin group i Dark garneb=bonring gneisses, biotite
lgneisses, pock=marked gneisses, and
| garnet gneisses

TAZIN GROUE

. The Tazin group is rep;esented by o thick series of gﬁeisses;
~-Originally these were mainly crénaceous ond argillaceous sedimonmts, but

interbedded with them-afe pggiéArgqu, rich in dork minerals, which.may

represent metam;rphosed flows or sills or, in sbmetinstances, dykes,

Those dark gneisses possibly form 5 to 10 per cent of the group mopped

in the Pine Channel agéé..:_?he Tazin gnelsses are the rcsult of

granitic_intrusion and felated-dynamoathermal metomorphism on o

regionnl scale, ~ This metamorphism is believed to'haké-re;ched the

highest grade, and the rock t&pes formed reflect their original come
‘position; in.part gf the ared; however, retrograde cffects attended
.the subsequent slow cooling.

It is cémmonly diféicﬁlt to distinguish bebween the

intruded aﬁd intrusive rocks, but there is obundent evidence of

the intrusion and at least partiol assimilation of the inwaded

Tozin sodiments by the grapite. Lighter bands of granite=gneiss

%feﬁﬁ<genera11y in tﬁe direction of the banding and gneissosity,

but anguler frogments mey ocommonly be seen surrounded by intrusive

rocke In some instences, smnll orlentated fragments and flaokes of

the inwvaded rock.appear to indicate a step in 1its absorptlion or

replecement, Most of the gronite, as well as the mebanorphosed

sediments and derk basic rocks, is strongly foliated or gneissic.k



The granites occur in greatest omount in the northwestern part of
the area, between Robillard and Sucker Bays, However, whot now
appears to be all granite may have been, in part, arenaceous and
arkosic sodiments.

The rocks of this closely associnted and related meto-
morphic complex may De subdivided into the following four rock
types: (1) garnet gneisses; (2) pock-marked gneisscsy (3) biotito
gneisses; and (4) garnetwdiopside gneissess The first three types
constitute mﬁppable bplts (See map) in which each 'of the respestive
types predominates, but is not exclusive, ' The boundary between tho
belts con, therefore, be defined only arbitrarily, A fi?th type 1is
choaracterized by pronounced iineation or rencil structure, Its
_ reprosentatlves, although chiefly in the younger granitg, also ocour
in the metamorphic assemblage, with the possible exception of the
biotite gneisses, .

Garnot Gneisses

The parnet gnoisses underlis about one-~third of the area
mapped, malnly to the south and east of a line extending casterly
from Tyrrell Point between Norite and Dardier Bays to near the foot
of the latter bay, and thence cast and northeasterly from this bay.

Typically theso gneisses are even-grained, mediume~ to
_fine~-grained, light grey, light woathering rocks, in plsces somewhat
derker than normal due to a high content of biotite and garnet.
Gneissic structure is generslly pronounced, and narrow, discontinuous,
biotite~rich bands are separatcd by light quarteefeldspar bands., The
orientotion. of the mice and the parallel elongation of the component
grains in the quartz-feldspar bPands give the gneissic and; ocommonly,
rudely schistoge structures presents Small, 'pink garnété, with a good

rectangular parting, ere most common in the dark bands,



Quartz probably averages 45 per cent by volume, but, i#
the eight épecimeﬁs'studied in thin section"vuried from 15 to 65
per cent.s It occurs as discontinuous stringers parallel with the
gneissosity, and aé grains interspersed with the other constituents.
- Tho stringers consist of three or four elongatel grains placed end to
ends They are traversea by hair-}ipe cracks, either parallel with,
or inclinéd at 20 or 30 degrees to, the normal to the schistosity, or
5y troins of fluid inclusions 10 or 15 degrees from the normals One

or two sets of the latter may be represented.

€
1

The feldsparé vary greatly in amount and kind present,
‘Some’ siliceous garnet gnelsges carry as 1ittle'as 2 per cent feldspar,
but most have 35 to 50 per cent, and some arproach 70 per cent, Of
the eiéht specimeﬁé studied, one'carries 2 per cent oligoclase only,
and five others, 35 per cent._ Two of these five contain some
orthoclase as well, and d;e holds 30 pef cent mierocline and possibly
' some orthoéiasé. The remaining two specimens caryy;about 10 and 50
per cent orthoclase; respectively, and 5 per cent microcline each,
“but no oligociﬁse." fhe oligoelase in all these rocks carries 25 per
cent of thé snorthite ﬁolecule. Rod=~like exsolution crystals of
orthoclase were ébsefved in some of the oligoclase, but are-less
common ‘than perthltic rods or blobs in the microcline and orthoclase,
The feldspars are very little altered; grains and flecks of epidote,
zoisite, seribite, and'caloite are in the oligoelase, and -flocks of
sericite in the ﬁbt;sﬁ'feidSpars.

Garnet§ comprise anywhere from 1 to 35 per cent or more
of thse garnet gneisses,’ﬁut progably average about 5 per cent., In
thin seotion,'the garﬁéés are ﬁale pink or colourless, The larger
greins contein numerous rounded inelusions of quartz, feldspar, or
zircon, the first two of which are in some instances surrounded by
narrow rims of pale green blotite, These inclusions have no special

orientation, but were merely involved in the growbth of the garmet,
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The garnets are usuwally round, ond the rectangulaor partiggs and

o£her crécks in the gornets sﬁow no preferential orilentation.
Spectrographic analyses of two'garnet somples from.this

roék type show they contain iron, magnesium, ond some titanium, but

no calciﬁm. Iron predominated in one oand magnesium in the other.

Aluminium 1s inferred to be present. Presumobly in those as in nost

garnetsl there are three molecules in mutual,sqlution;.the pyrope

T
. Winchell, A, N,: Elemcnts of Minerslogy, lart II, 5d Ed.,
pe 174, New-York, John Wiley and Sons, 1933, .

. . ) . . . . 9 -
(MgzAlo813012) and almandite (FegAlsSizOyo) molecules are predominant
and the titeniumeboaring molecule incidentsl, This differs from the

garnet analysis reported by,F; J. Aleock?, which showed “androdite™

Aloock' Fo Ju: O cit.p Pe 15a

. - ——

garnet conteining %iron and alumina with o small emount of caledum.but
no magnesium". As andradite (CagFepSiz012) contains roughly equal |
emounts of iron ‘end colcium, it would seem that this garnet was .
almandite with o small ocmount of andradite or groééularite (CaéAleigOlg)
in solution, ‘ - . |

Brown and gresn biotite mica constitute from 1 to 15
per cent and, in some dark bands, ns much &s 40 per cent of the garnet
gneiss, Brown blotite is alwnys present, aﬁd, with a'few'éxéeptinns,
. the green also, and the two occur in‘roughly equal amounts = the 5rown
biotite as well-developed platy crystels, the gfeen'as irregular
patches and segrégations or ns on inciplent alteration proéﬁcﬁlalong'
fractures in the gornets, Commonly, concentretions of white, green,
and brown micas have formod along the edges of quartz étringers;

The, minor constituents, magnetite and zircom, are widely
ddstributed; somewhat less so are zoisite or epidote, léﬁcoxene or

sphene, sericite, and ealcite; less widely distributed arc chlorite,
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apotite, and sillimaﬁite. The zircons form very smell, rounded
grains, The cdlcite oceurs os o secondary product and as narrow
stringers parallel with, or perpendicular %o, the gnelssosityes In
. one of the oight slides sbudied, o littlo sillimanite wos noted
adjacent to garnete l

One of the slides studied dAisplays o rather anomnlous
charnoter. The chief mingra;q are nmicrocline, oligoclase? hornblende,
blotite, and gq?net. The apatite shows gqod“crystai form, and
"myrmekitio inte?grdwths of quartz and plagloclase occur along the
boundaries of.the-féldspar groins, This suggests o grenitic rock
metamorphosed or iqtruded into a zone undergoing high motamorphism.

Fookmmorked Gneisses

On weathered surfoces the pock-marked‘gnpissgg have a
pltted appesrance produced Ly the wegtheriﬁéloﬁt éf altered garrets,
The g&rneté on fregh surfaces are o lustrous blsock, and have o
ﬁell-developed_parting that simulates hornblende cleavoges In other
respects, thegg gneisses are to ordinory observation éimilar to the
garnet gnelsses, However, the pronounced alteration suffered by
the gornets deserves special mention,. .

The pocke~marked gneisses occur along the northwest margin
of the garnet gneiss rone, and the gradation from one type to tﬁe
other 1s abrupt, TWith few exceptions, the pdckemarked gneissés ooour
in o zone about helf a mile wlde bounded on the norﬁh'by Norite Baye.
A smali.part of this zane is composed of garnet gnelss, A li%tlo
pock-marked gnelss 1sﬁexposed-on the south side of Robillard Pgint
end at a few places along Algold Bay and the north shore'of éuckér
* Bays élso,.on the south side of the point ot the enst ond of this
latter bay.
The‘alteration of the garmet in the pookbmarke& gneiéées

is initiated by the formatlon of narrow stringers of pdle.gfeén,
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slightly pleochroie biotito elong frocturcs, ‘Further alterotfon o
results in a widening of the bLiotito stringers, and at this staée"
elther sericite or polysynthetieally twinned clinochlore may appear
aé rodw=like crystals in the blotibte aggregates In the closiﬁg'-
stoges, where the gornet occurs as relict groine within the biotite
psuedomorph, sericite is common but clinochlore is:note Minute
inclusions of zircon produce brown pleochroic haloes in the green
biotite, snd anomelous lavender hsloes, under crossed nicols, in the
clinochlore.

In the later stages, where the garnet has 1argeiy altered

to greon blotite, brown biotite commonly occurs as an alteration

product in petchy arens slong the edge of, or as a continuous rim
around, the pseudomorrhs, ‘Grains of sphene are usuélly present, and

loucoxene oceasionally., Iron ore' groins form o troce to 2 per cent,

.and are presumobly magnetite, probably titaniferouss. Zircon occurs

in half the slidos studied, and in some of ‘these the grains are very

rounds Apdatite wns seen in only one of the seven seétiéns studied,

. In general, .the textures and structures of tHe pockemarked
gneisses resemble closely those of the garnet gneis;os. ”Iﬁ'saﬁé
coses the gernets have been shetteréd and dragged out to produce
smears of relict garnet, green and'bfown'biotite, titaﬁite;'aﬂd
interspersed quartz and feldspar,.: This brown biotite oéntainsl
minute aeioular inclusions of a dark minerel with a high rofrastive
index (rutile?),snd irreguler inclusions of magnétites .
The quartsz lenticles in the pockemarked ¢fneisses wrap

around or end abruptly agoinst the garnets, o feature that égéms o’

be more marked in these gnoisses then in the pernet gneissess

Biotite Guelssos o
Rorth of the aren of pock<morked gneisses, the dominant
rock types are blotiteebearing gneisses. ~ They form’ the bulk of the |

rocks from Norite Bay to the north ond northwest boundary of the
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mop-oren, However, garnet gneisses are not entirely lacking in

- this part of the area, and here and there a very few small garnots

may be seen in the blotite gneisses, Pockqmafked gneisses are also
sparingly present, and dark, diopside-garnet and hornblendic gneisses
also occur locally. In this geﬁeral aréa, eséecially ;n the vieciniby
of Robillard Bay, are aﬁpreciable amounte of igneous gneisses, and in
appearance many of them ore diffioult to distinguisﬁ from the biotite
gnelsses,

The biotite gnéisses are also sparingly present in the
other gnelss zones, One specimen conteining a few garnets was
obtained on Camille Bay, and enother with many of the characteristics
of ‘the pockemarked gﬁeisses from o ﬁile east of'Ghannel.Poipt.

The blotite gneisses. differ from the garnet gneisses or
pock-marked gnelsses only in their:&ahk;‘§r almost lack? of ggrngts;
some of them contain much pronéugedly ;paléscent quartz; They occur
. in wvarious shades offgrey, end are mediumegrained gocks-with a
pronounced foliated structure pr&duced'by.alternating, discontinuous,
quartz, quartefeldspar, or biotite~rich lenses, many of which moy
be %“to 1 inch wide snd 1, 2, 3, or more inchés iong.

In thin section the dark gneisses are séen ?o‘coptain &
smaller proportion of dark minerals then might be exégctgd. Also,
tho blotite in the bidtitewrich lenses is found to bo only rudely
alined, in Qontrast with what the hand Sps;imen wogld suggeste  Much
of the biotite occurs in the groundmass of.the_gneiss, s fine mosailc
of quartz and altered feld§par,.which is generally liﬁerally sprinkled
with particles of biotite, sericite,'ohlérite, zoisite, and calcito,
The particles of the groundmass have a groin size varying from about
Ce®2 to 0e2 mma

Smell garnet fragments, with a resction rim of whot appears

to be green biotite, may ocour in, or without, the blotite lenses,.
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The impression is given that the garnets and their alteration products
have been 'smeared! out by movément. IR

Brown biotite forms, on the avercge, 15 to 20 -por cent of
the bilotite gneisses, In the garmet or pockemarked gnelss affiliates,
part of'this mica 1is the green type and is commonly associated with
alteredlgarnet. |

Quartsz may form from 10 to 65 per cent of the blotite gneilss,
ond is commonly noticeably opalescente The lenses of sutured and
strained quartz parallel those of blotite,. .

Feldspar may form 15 to 70 per cent of the rocke Some of
it 1s very fine grained, and is intimetely associated with.quartz;
some of it is fairly clear, but much of it is albereds. In some of
these blotibe gneisses only oligoclase (Angs) seems to be present,
but’ orthoclase, yith some microcline, forms the feldspar of. one
biotite gneiss body in the garnet gneiss zone,

| Among the accessory minerals of the biotite gneisses,

magnetite is.elways present, and may amountito .as.much as 1 per cent
of th? rock, and-ieucoxene, apatite, and zircon are occasionally soen,
The last shows 8 pleochroic halo in biotite, and, where bordering
feldspor, displays a reaction rim of pale, nearly isotropic material.

Garnetw=Diopside Gneisses

Most of the dark, gornetebearing gneisses are fine grained,
and rarely exhibit a marked gneissoid structure, Wh@re'p}esent, it
}g'éue to‘the segregation of garnet or feldspor. The garnets are
éenerally small, and pink or orange in colour, In thin section,” the
gne;ssoiq structure 1is rarely apparept, but o metamorphic texture is
qbvioqs;”in decreasing order -of idiomorphism are sphene, diopside,
gernet, and feldépar. ‘ Hornblende, actinolite, and several decessory
minersls are olso presents The seme mineral species ocdur im -

most of these gneisses, but in markedly verying proportions.
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* These dérk gneisses occur at soveral'pldéoé fﬁfoﬁghéutiého
aron, and the minerals of which ‘they are compised could have formed
fron either ferruginous dolomitic arkosds or caloic gablros or bousalts.
In view of the field-evidence, it scems best to consider fﬁoﬁ as
netamorrphosed basic igneous rocks; some noy havo beon 1dvas; othors
dykes or sills. Some occupy well-dofined bands from o fow foot to
some hundreds of feet wide, usually confonﬁing_to’tho banding in the
gneissocs, but not tracealle for long distonces, They arobproﬁably of
nore thon one age, but hdwe all suffered pronounced notamorphisn, ‘
‘Thoy do pgt forn more thon a negligillc proportion of the rocks of
tho aron. In somé placcs stredks of disseminnted pyrito or
pyrrhotito, or both, arc found in them. o

The gornet content of these rocks varics fron'? té 55
per conts The garnets are irrepgul ar-shaped graiﬁé. * Except for the
occasionnl narrow reaction rim of setinolite at their contact ﬁitﬁ
foldspors, tho gornets show no alteration, oven along the nunorous
froctures that tyeveree then, L/ spectrographic anﬂlysié:detébted
iron as a principal constituent,-with indicetions of maghesium,
mengonese,; and titeniumg.no tests were made for aluminium.and silicén.
.The variety is believed to.be almandite, ‘ S

Pyroxenc occurs in half tho specirens of dark garnet
.gneiss studied, and 1s the colourless vartety of the clinoenstatitom
diopside series, Althoupgh its composition varies to sorio 9i£eﬁt; the
pyroxene is normally 80 to 90 per cont dlopside (cmgs1zo'g).' Rod=14ko
schiller inclusions, obLlique to the cleavare, are comhbh. B}Bﬁﬁ,'
pleochroic horntlende commonly: occurs os an edgiﬁg or aé.patbﬁes'Sﬁ'
the, diopsido, . or it forms & groundmass within Whiéh irregulér:fruéménts
of diopside and groins.of gquartz arc scattered, ' This suggests o
secondory origin, which is Lorne out by tho*rotontion of schiller -

inclusions in some hornblende graoins, o
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Tbe above hornblen@g WS obsqrvod in sevorgl thin scetions,
and in qame.oocupies nearly 50 per cent of the slidos Actinolite is
dﬁéuﬁ as gonerally distributed, but rarely eoxcocds 10 por cont; hows
eﬁér, in one slidé where diopsiﬁe is locking, it forms 65 per cent of
£he sections The actinolito is secondary after diopside or hornblendo,
as.shown along ealcite-filled freectures from which actinolito-extends
for 1 or 2 mm. Thé actinolite formed from hornblende contains numorous
fine in;lﬁsiona of what might be either albite or quartz, Ga;not is
traversed by thesc fractures but is unaltered glong thore

Brown qnd_green biotite, prcsumably sccondary, weoro
observed iﬂ'some seqtions, and may form as much as 15 por cent of the
glide.

The plagiloclaso feldspar i§ gen@fdlly frgsh ond uneltercd,
ond moy occupy o little, or as much as 50 per cent, of o thin section,
It vorios in composition from caleic oligoclasc to .sodic labradorito.
No zoning~;r antiperthite rods were noted.

In three actinolite~bearing thin scctions, devoid of
diop;idc aﬁd hornblende, quartz forms 3 to 15 por cont, mostly in
the form of elongated grains or rods, producing a marked lineations

| | Tﬁe iron oxides arc represonted by small emounts to as
ruch as 5 per cent of dissominated grains or minuto stringers of:
hematite or mognetites Whot was taken to be ilmenito replacos the
" margins of grains of sphene in a vernicular or polks dot patterﬁ.
Oompfetely rep}acgd and unaltered sphene may ocour within tho-

peme thin section, ond may anount to as much ps 3 per .cent of tho

seotion.

Here and there, in minor emounts, are grains and veinlets

of caleite ond antigorite and groins of zoisito, leucoxenc, and

zircon, Apotite is almost always presont, Tho antigorite (or chlorite)

veinlets may or may not contain grains of iron oxide.
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On Dardier Bay, o gornctefreo type of basic gneiss is
conposed: of about 90 per cent diopside, 8 per_cont-plagioclasg,-and
ninor amounts of hornblende, biotito,zupatite, and iron oxides . It
occurs in the gornet gneiss zone, and wes considered to be & greenstone
bond or dyke enveloped in the gneisse On an island in Sucker Bay
is o gerncberich type of these dork gneisses, which on striko is
soen to-lose the garnots end appears to be hornblondie,

GRANITE AND GRANITE=GNEISS

Gronite-gneiss and some massive gronite fornm ot least
half oféyhe pedrock between Robillard and Sucker Bayse . In
appeorance and mineranlogically thoy closely resemble onc anothor
os well as phases of the bio?ite and garnet gneisscs that undorlie.
most of the rest of the orcoe Some of the latter have clearly

_ observablo intrusive relationships, but thei; mineralogical

,peculiarities resemble those of the rocks they intrudos

Although features such os inclusions or angling apophyses
wore observed, crosseutting relationships-are not in evidence; the
igneous roocks conform to the general trend of the-gneissold or .
banded structures of the assoclated metamorph;c gtratas  Further,
o8 no evidence %o the contrary has been found, it seems best at
present to regard these granite intrusions ns all of the same age.

. Most of these granitlc rocks are medjum to coarse grained,
buttspme carry augen of feoldspar in a fine~grained groundmosse -
They ronge from rocks with typical, nassive, granitoid textures. - .
through others that are faintly to strongly gneissoid; some display.-
on augen structure and some others are pencilegneisses, In colour,
they ore generslly pink to reddish, but S0MQ Oro Eroye

. The dark mineral constituents form from 10 %o 20 per cent
... of the volume of the granitic rocks and are mainly bioctite, either‘?

brown or green or boths . In one place, muscovite wns nlso observeds
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Feldspars form fron 50 to moro than 80 por cent off the rocks, with
oligoclase and potash feldspar cormoply- in about. oqhal omountse  The
lotter is usuplly orthoclase, tut microclina'may clso.be prescent or
nay Lo present to the oxclusion of orthoclasce "Exsolution phenomena
are generally recognizatle, but ore confined to ono typc of feldspar
in eoch case noteds. In o quoartzose spocimon from just onst of
Dordier Islﬁnds in Pige Channel, oﬂiy olipocloasc ig presonti this
rock intrudes gornot gneiss and conteins about 1 per cont of gerhote
Quartz forms from 10 to nearly 50 per cent of ‘the rockse Minot
omounts of several 0.0COS8OTY minerals ond alteration produsts inelude
apatite, chlorite, zircon, and opidote, and less eommonly zoisitc,
sericite, gornet, nmognetite, leucoxenc, and calcites  Foldspars:are
more altered in the pencilmgneisses than in the massive granitosgneiss,
A moassive, granitoid gmeiss from Robillard Bay oontains
large oligqclase crystals containing exsolution,rods of potash fcldspar,
Mico and orthoclase are intorstitinl, and the lotbor is slightly
altqred to sericite, Along erystel houndaries is an inbergrowth of
altered’plggioclaso end orthoclase, probably produced. by late mogmatic
TOpours e . R C e
The gnelssoid or folisted structure obsorved in gomé'“
specinens is due chiefly to the orientation of the biotites - The
ougenegnoiss studied shows a wovy foliatlon of tho biotite, which’
wraps equidimensional, but not rounded, augen of plagioclcosecs
Microcline and orthoclase cre both present -but not as augens
A ~ The gra.nite‘ pencilegneiss. stud‘ie‘i carri'és‘ long rods of
quortz, and the quartz end feldspar grains have interlocking contuets
typical qf recgystallized rockse Blotite is segregated-dnto
lenticles,
. PEGMATITE DYKES
. Along the cest shore of Robillard Bay some coarse’ phesos

of the gronite ond gronitemgneiss approach pegmatites in.maftirey -
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Mineralogically, thoy resemble the granites, and thoy conforn to,
and striko with, tho gneisse S S '

Ten pegmotite dykes woro scen cutting aoross the gneissose
The largest is 2 foet wides the others orc 8 inchos‘of'ioss, tho
smallest being 2 inches wides

Pole pink to'dork browm feldspor is-the most abuhdqnt'
mineral constituonte All tho dykes contein potash foldsper,
moinly mierocline, and altered plagioclase was idonbificd in one,
Quartz is present in oll dykes, and in two it hod an opalesccﬁt
appearance. Blotite wee noted in one dyke.

All the pepmatito dykes scem to have suffeored p?dnounced
orushing, and the altoratipn of some of tho feldspar is pro%aﬁiy
rolated to this deformetion,

NORITE

About 2,000 feet southenst of the extreme cast end of
Norite Bay, -just onst of the .oreek draining the liwnilé-long lake
north of Oamille Bay, work has been -done on o -pyrrhotite deposit
oontoining nickel, It occurs An a small body of norite that
intrudes quartszlte and pook-marked and garmet gneissos, The
norite body has. o width of about 30 fect and 18 traceablo
westerly fér about 300 feets It is tho only body of norite '
found in the Pine Chammel arca.

. Most of the norite is o coarse gabbroic“rock:with e
bronze oast; but some is fine grained end, in this, a faint banding
conforms to that in the neighbouring gneisses, which dip south at
65 8egroes, Disseminated sulphides, chiefly pyrrhotite, rebult in
rusty outerops and o pronounced gossan across tho 2e- to‘gafodt Eand,
rich in pyrrhotite, centrally loonted in the norite nass,’

In thin sogtion the norite is o fresh sggrogate of about
75 per cont, almost oolourless hypersthene, noar to onstatlto in

sompasivlon. Some of tho hypersthene crystnls aro moro than 10
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rme in diameter, but most of them are about l ey with fine Frains

bordoring the 1ar~er crystals und cnveloped in o moseio of f£ince

\rJ!

.......

groined plagioclase. Plagioclase occupies qbout 25 per eant of

croend M

the rock, and‘has the comrosition of andesine (An35)3 rods of

AR

orthoclaso are locally ooncontrated in it. About 2 per cont of

brown mica neighbours the margins of the hypersthono nasses, and

1s mostly in wo1l-formod crystals that appear to bo primary and
onrlier than nost .of the feldsPar but later thrn thc hulk of the
hypersthene, A few grains of pyrrhctite were soong these have
stroight boundaries with the biotito, ond tho sc;phidc”is,apparently

ono of the last nminerals to crystallize.

. The mineral constituents of the noritc, although fresh,
i
show pronounced struln, The nillimetre grains of hyvoruthonc

B s l”- a4

forming the ldrge uggregctcs, together with closoly wssociwted
finor grains, are prcsumably the rosult of crushing. Howoch, the
bordering finer groins associvted with larg,er feldsmr gro.ins oro .

due to earlier, partly oontenporaneous crystallization with the -

_feldspar, o ) o A

St

., Thé froghness and minoralogioal oharacter of thc norite

suggest that it wos truded after the period of pronounced neta-‘v.

norphism when the neighbouring garnct gneisses were forncd, ongd . .

later than tho period of* retrograde netamorphisn during which tho

gornet gneisses werae changod o pockbmarkod gneisses. However,:

tho orushed, gneissic structure of the rock indicatos that it

suffered considerablo stress after its formation.

3 . ve
reag ¢ Iy

It is not kmown which is the oldor, the pegmatite dykos

CE

e

or the norite; on the supposition, however, that tho pegmatite dykos

are reloted to the granite and granite-gneisses, the norite is

rogarded as younger than the pegmatite dykos.
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GRANITE PORPHYRY AND RHYOLITE DYKES

A eingle granite porphyry dyke was observed cutting aoross
the gneisses, and is, presumably, much younger than the quartzose,
biotite gneiss end gran1te~gneiss that it intrudes. It orosses
Algold Bay 2,000 feot from- its mouth, and was traced from a point
on the north shore of Sucker Bay, an overall distanoe of nearly
%'mile. The dyke has a general strike of north.Sé degfoés west '
and a vertiocsl dip. It varies in width from 5 to 25 feot, and
oocupiecs a clean-cut fraoturo along which tho west wall hes mpvea
south with resPeot to the cast wull. The dyke iéferseots quartz-
foldspar stringers that trend northeast and dip southorly, COnm
forming to the structure of the onolosing gneiss.

The porphyry is 11ght groy and massivo. Euhodral
phenocrysts of feldspar and quartz 1 mme in diameter lie in aﬁ
aphenitic groundmass.  The feldspar orystals are plwgioclase and
arc zoned, “the external sholls being composed of oligoclaso, snd
the contral parts largely altered 4o soricite and oPidote or zoisito.
Wisps of brown blotitie show haloes around zircon inclu81ons, and
togethor with thé'pheﬁbcrysfs are set in a fine-graiﬁed groundmass
of quortz and'feidﬁpar, tﬁb lattef'believed éo 5& sodic flagioqlase.
A 1itble magnetite, apatite, ond caicitetbgcur in minnte c?&ckﬂ- .

'On Camille Bay, ot tho east end of the 1argest 1sland, “
ore two Jjoints, ‘2 oot apart, striking north 50 degrees west and
dipping vortically, along which are two rhyolite dykolets and
inch wide, respeotivbly. There scems little doubt that these
dykelots are of the same’ oomposition and age as the granite porphyry
on Sucker and Algold Bays,' '

'ATHABASKL SERIES _.

Sandstone of tho Athabasks scries was studiod on tho south
shore of Lake Athabasea 2 miles southwest of the west end of Pine

Chanmnel, where oliffs rise from o short distonce back of, and 15
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feot abovo, tho lake b0 at lenst. 250 feot abovo ite A Sorios of
wido}yzspaoed outerops is also oxposed ffmﬁ%%nﬂlo %3 2;ﬁ118§j’
oouth of the east end of ‘the channel, The northorrmost of these
exposurcs 1s at. an elovation of obout 282 to 298 féoétobovo‘iake
Athobasca, and the highest outerops lic a 1ittle moro than o.miio
south of the channel ot on olevation of about 400 foot above tho
lokes Six miles enst of the mapearon, on the south shore ofoood

du Lac, other outerops were investigated o few tons of foot obove
loke 19V91o Ce ey

Nothing that is not already known ‘about tho‘Atthaskn

sorlos wos noteds It is ecseﬂtially flat—lying, although orossbedded
loyers are common between flatwlying bods,: Most of tho sandstone is
o. white, welleconented to slightly friable rock composed of quartz
sands Some pebbly loyers were. seen, ond .in then’ the pobBlas are

of white voin quartz, The outerdps seen are whité of grey, and

woother buff, In the westormmost oceurrence, the tmdding is in one
place orossed by narrow, brown bonds.

Considerable careo was cxercised in the search for eny

fossll remains or markings-in these ouberops and it the'nomorous

+

sondstone boulders along the south shoré of Pino Channel, but

none wns seells . Corbtain of the local tropper-prosPectors wcro

asked if they had ever sgen any such morkings, end suoh ocourrenoes

. on Tt
Would very probably ottract the eyes of these observnnt pooplo.

However, they had neithor seen any fossils nor heard of any.

Tho remorkable lack of nccessory ‘minerals in hhe rocks

y .

of the Athabaska series is borne out by the purenoss of;the sand

forming the beachos nlong tho north shore of Pine Channel. ' It is

Lot e ere
.- i

an exoollent gleas send, but-far from any‘markeg.ﬁl
Two sets of nearevertical joinbts are characteristio of

the Athabaska sandstone at the locolities studied ond, apparently)



slong tho whole south shoro of Loke Athab#ség, ot leoste Tho most
noticeable is an eastewest, or slighély‘séuth of west, jointing.
Along scorps, ico wodging had époheé this jointing;iptq cracks
os much as 2 foot or noro in width.;. Thé other di?eoﬁion i&.noﬁ
a8 marked, end strikes about south 10 to 25 degrées.east. ,
. In the vicinity of Pine Ghannei the Athoabaske sories has
o thickness of at lenst 400 foete It rosts, wifh'proqund uneon=
formity, on & surface'of'dndient, frébably'Afchaoan rocké. . Its
singular purlty of composition indicates that it is the result of
sorting of aAthoroughly‘woathGEGd érosiénal'p?oduct, or, perhops,
of resorting of previously chBSEted maéefial.‘ The wide qxtqnt
of the series and its many fontuiros of shallowwwator dopositional
vgnvironnent indicato the féhfufgfésé.surface upon which it wos
leid down,  Unfortunstely, wo additional informubion as o its.
age w?s gathered;;put tho sories is generall&jE;gard?d as late
Protqrpaqic. | '

STRUCTURAL GEOLOGY

" GNEISSOSITY

The. gneisscs ‘'of tho mepwores trend, in general, o fow

degrecs on oither side of north 70 degreés eas;. Noor Robillard
Bay and Tyrrell Point, théy may strike as mﬁoh‘és 20 degrees.

nore ?o the north; near the cast end of.Algola Bay, tth gtrike easty
end 4 mile south, along the north shore of Suckgr Bay, the, gnolsses
are much“contorted and strikes end dips vafy mquedly within short
d1stances, Elsewhore there sre loeal divergenoces from tho general
strodght or gontly sinuous trond of these banded and foliated rocks,
probéb;y in‘most places due to &ragging ai;ng tﬁe nunerous faults
that cross theme In the soubheastern part of the oren the gnolsses
dip vortienlly to steeply northéfly orlsﬁufﬁgrly; olsewhere they

gonerally dip southerly at anglés.of from 45 to 65 degroos.



The gneissoid structure is pronaunced,‘gqe_to the
arrancement. of the difforemt Qiiﬁe}als, pmicql_a;;y biotite and quartz,
in bends and lenticloes, The boundaries botween the different
gneisses séém.e§ef§wﬁer§ to parellel the direction of folintion,
Differences in cohpuéitién.are believed to be due, in thcnngin, to
“variations in the original oomposiﬁion of thié asscmblaze, which is
largely composed of motamorrhosed beddod sodiments.

LINELTION AYD rLNCIL STRUC URE

Poneil structure is oommon to-all five of the gneiss types
representod: garnot, pook-marked biotite, garnet-diop51de, and
grahite-gléisaes; . The structuro, however, is only well developed
loaally. No example 5 1t wos seen along the north shore and north
of Sucker Bay, ond it c&n, therefore, be said that it is rore in
the typilcal biotite gneiss zone, though biotlte pcncll-gneisses
were encountered. ‘ ) ;

Manmy outcfépé;in the southern ﬁ#d eastérn part of the
mop-ares. exhibit marked to foint lineation in thé rlanes of
foliation or gneissosity. The iinoation generally plunges westerly
et from & to 26 degrees ffom the.horizontal, t%e‘éteeper dips being
most- common in the southwestorn part of the ﬂrca. Ina few places
the structurc wns obscrved to be horizontal, and in the extreme
- northeastern part of the aresa one determinatipn showod on eastward
plunge of 5 degrees, ; .. . i -

The lineor charceteristic of the‘fencil;gneisses is due to-
rods of quartz or peﬁcil-liké graups‘of feldspar c£ystals, and I
thin sootion out parallel with the axis of the rods looks mugh the
some 08 a section from alspééiﬁenfbftﬁﬁy éne of éﬁelquingry gnelsses,
' The rods of'quartz,vl or 2 mm; in érdss~se§tion, are composgd‘of‘
intricately locked sutured quartz'gr;ins or o}§stals qommonl§
exhibiting a preferred orientatioﬁ of the crysﬁallographiqR07axis.‘

{n the direction of elongation, The straightness and length of



some of these'rods are remarkable., In one speclmen the rods abut
abrubtl& ag ainst o large 1eye' or auge of feldSpar. 2As in the other

‘gneisses, the quartz rods or lenses cut sharply ocross the groundmoss
nosaic of feldspar;grains‘;nd-;ther minerals. In one section the
stroight rods were séen to @ass slong theubordor of embeyed gornets,
the bays filled with thé g;ttndm&ts minerals., The gqrnet& appear
to have been there béfore the formation of the quartz, .

Hoir-line éracks normnl to the elongetion of the quarts
rods were seen, ond some of these coincide with tiny gash veinlets
in the motrix moterial. ; Trains of égcond;ry inclusions,. probably
mostly fluid inclusibns, cfoséithe qua;tz grains ot angles of 15 %o
20 degrees on either siée of a normal to the elonbation. Not all of
these have a constant direction, but deflect in pass1n@ from one
quartz grain to another, or witﬂin a single gra;n that is near a
garnets, Commonly there are mica ooncgptrations along the edges of
the quartﬁ rodé; - “.i o ’ . -

éTRUCTﬁREé IN INTRUSIVE ROCKS -

The dark, garnet-diopside gneisses and other dark -types
probably represent highly metamorphosed extrusive and dntrusive
rocks.' The intrusions are probably of different ages, but those
bearing garhet definitely pre-dote the period. of intense metamorphism,
The biotiteerich gneisses probably also rre-dute this period, but
some of the hornblende-rich types may be younger,

Thé gfanité and granite-gneisg are arparently closely
rolated td'tﬁe period of folding and mqtamorphism. They eonform
with the gneisses..and althouéh erosscutting reletionships were
observed tﬁey were only seen locally and on & mipor,scale at o
pronounsed angle to tﬂ;.follatlon. \‘

of the ten Small pegmatite dykes enoountered, oll:eross
thé ' airection of gneisaosity;six strike Dbetween north:15 and 3¢

degrées west two a little~west of north' one, north 60 degrees



wostj and onc, north 85 dogréos oaét.’ Thoir dlps aro ull verticol
‘or ‘steep, with tho oxooptlon of one of thc six, whioh dips 55 degrees
northeasterly. Tho dykos were evidently enplacod in tonsion
fractures during the cvoling and shrinking of the fneissose  All
show crushing ond stroin effoots due to stross applicd long after
the primary folding and metamorﬁhism of the Taz;n gedinents.

: ~ The one norite body seen shows a faintly gneissold crush
structure, ' It was intruded in alout the diroection of foliation
of the gneisses, and in this woy rosenblos the older notqmorphosed,
garnet=beoring intrusions. . wavver, it shows iittlo alteration,
gnd is presumed tobe younfor than the pogmatlte dykes, though
perhars deformed at the sare timo.

The youngest intrusive rocks in the aren, the one granite
porphyry dyke, and the two rhyolite dykelots seen, occupy joints or
frooturos striking north 30 degrees west and dipping vertically.

The west{ wall of the fracture coﬁtaiﬁing the granité porphyr& dyke

has moved south with respoct to‘the enst &all; The somc dyke is

crossed by a vertical slip striking north 15 deérees west along

which the west side has moved south- and by another that strikes

south 80 degrees east, along which'th; noréh side has moved enste
FLULTS AND SHELRS .

The formations of -the Mmop=0reon exhibit numerous foaults,
shears, and joints, and théir vorled trends indicote a complex
- structural history,. "With'féﬁ efcoptioﬁs, the diréction of movoment
noted on faults and shears wos fﬁr ;ny.one system in the sane dlreqtion.
For the structures trendlng northe=south or north-ngrthmest, this
direction of movement was 'leftnhand'; remaining structuros all
have 'right~hand’ diSplacements. ' Vertical components of movement .
in most instances were prdbably of iess magniﬁudo than thé horizontél

components .
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Veins would be emplaced in fraqﬁu;qs opened under tensional
‘stresss The chief dircctions in which.the& ocour are northesouth,
north-nbrthwbst; éﬁst-west, and closely conforming to the attitude
of the gnelssos,

Northesouth Structures

Tﬁese are not numerous, but some are importont,, Faults
and ‘shears striking within a faw'degrees of north have steep to
VBrticalhdips and.displacoments along them are 'loft-hgnd'._. Two
atrong foult zones of this nature cross Channel Island and are
associated with nineralized quartsz veins of interest.

A strong fault crosses Roblllard Bay, passin{ Just wost
of tho mouth of Algold Bays it forms o prominent westefocing scorp.
At the foot of this scarp face‘is o slice of dragefolded biotite
schist paralleling the féult; I does not resemble‘the biotite .
" gneisses the fault cuts, but it could be a metamorphosed fault . .
gougé..AJIf so,.the fault has ant;éuity. The presogt scorp is
due o recent movement with s vertical compononte

A northesouth foult, on the north sﬁore of Algold Bay ..
o mile from its mouth, aiépiays features indicatipg successive -
movemonbs in both ’right;hund':andfleft-hagd' directions, with
e resultant 'right—ﬁanﬂ' horizontal disPIace;snt of 15 foet,

North-northwest Structures

' These have strikes of from 15 to 30 degrees west of north,
and generally VGrtical aips. Ls in the north-s?uth foults and shears,
the displacement along those 1s 'loft=hand?!, and possibly the two groups
" ‘should be considercd as onee ~ One fault, with 25 feet latoral
displacemént croséeéttheztwo islands southeast of Channel Point. -

Each of the two islands in the eastern part of Sucker Bay is.crossed
by one of these faults, one of which contains o lensy quorte vein, :
Most of the pegmatite dykes strike northenorthwests The

- granlte porphyry dyke crossing from Sucker Bay to Algold Bey also
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folls in this group, and is emploced in o fracture along which the
same 'loft=hand! movement has dcourreds  The rhyolitaréykés on‘
Comille Bay follow joint fractures with the same strike,
» Some of the largur mincralized quartz veins fall in this
group, such as tho 3=foot wvein 1%‘miles enst of'CHannel Paint, and

soveral small tension cracks filled with quarts,

Northwest to Westenorthwest Structures

Those comprise the most numerous faulbts and shoars.
Displaceménts along thom are 'rightahand'. Their s£rikes nostly lie
between 30 and 40 degreoes west of north, with dips wvertical to
-steeply northeost; less cormmen strikes range from.50 to 65 degrees

- wost of north, with dips to the northeast, One.fault, with o known
4C=foot horizontal displacenent, crossos islands southeést of Channel
Point, and another with o 5O=foot horizontal displacement. is on the
western entrence to Camille Bay. The honging=wall of tho lattor
apparently moved southeast and down a'fault rlane dipping 75 degrees
northeast, '

An ocecaslonal vbinlet, and somc carbonate, chlorite, and a
1ittle pyrite were seen along these frac%uros, but no evidence of
significant mineralizationa '

Eastalosh S‘bructureé

These aré most numerous in the séuthﬁestern parf of the area,

- where several faults and slips strike ﬁitﬁin o few degrees‘of oést

and generally dip about 75 degrees north across the.dip of the éneisses.
The movement on them is frichtehand!. At the easg‘end of Dard&er Bay,

o comparativoly strong, mineraliZed'qﬁartz voin has this attitude,.

- Worthedst Structures

These' axe not ‘common, One wilth 'right—hand; displacement
crosses the gast ord of the second island off the point at the cast

end of Sucker Bay. Itumay be related td a fauitlcrbssing the west
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ond of the peninsula between Norite and Sucker' Bays, and ithmﬁy‘
conceivably turn more easterly aleng the narrow eaé%éfnnﬁaréyof the
latter bay,.

© At the northesst end of the large island in the south part
of Camille Bay, what appears to be o sinuous thrust fdul£';tfikéé-.

' : L : Loe
5 to 20 degreoes enst of north and dips easterly at 25 to 40 degrees,

fhloritizetion is marked along it, and the fissure is mineralized with

pyrite,

Structures Conforming with the Gneisses

Few faults or shears conform oven dpproximﬂtelyi&iﬁh-the
gneisses. A little displacoment has occurred on s slip paralleling
the gneisses .2 mile northeast of Tyrroll Point. ?théf)éimiiar slips
were observed on outorops in Camille Bay. . o .

A Jemesoniteebearing auriferdus quarfz voin on Chanrel Island
and the mineralized fissure on the point at the eést'end of Séoker
Bay angle alightly across the banding of the enclosing gneié;.”

Though there is no proof, it is possible that faults of
magnitpde strike. along such pronounced bays as Algold and Suckors .
If there is one along Algold Bay, it must have formod prié} to the |
emplacement of the northwoSterlybstriking‘grdnité borphyfy dyke; |
which, apparently, is not diSplaced;: The evidence of gold mineralization
of interest in the wicinity of Sucker Bay auggests“the attractive
speculation that the physiographicaily pfonoﬁnbed eaéfefn”pa}t of this
bay, with 1ts south shore much higher then its north, 18 the loous of
o pronounced strike fault, s . | :

Flat Joints

Flat joints and o few flatedipping veins of no consequence
wore observed,: On the east side of Robillard Bay, flat ond verticael
Joints bound blocks of pink granitewgneiss 40 feet highe The'joinfa
are exoeptionslly far aport, ond the blocks uaﬁéually 1afge for:this

district,



PLEISTOCENE LND RECENT

PLEISTOCENE GL.CL.TION LMD "ELTHDRINE -

The shoreline of Lake uthqbasca north of Plne Chanﬁel is an
oxcellont example of o fiord'coaqt line, Long narrow ba;s, with
steep, commonly parallel, rocky’shores have‘iengths‘ﬁp to 5 mlles,
Llgold Bay, with a width rarel&-ﬁarying for from séo foet, has a
length of 12 miles. These bays follow closely tho trond of the
gnelsses and in many places their courses are rfonouﬁﬁedly arcuate.

Since the disappesrance of the last ice;sheot weathering has
had 1little or no offect, os can be seen by the many glacially smoothed
and polished rock surfoces, On thesec surfaces even tho more susceptible
rocks only show westhering to depths of o small froction of an inchs

However, Wéathefing'strongly affected al} rock surfgces
exposed prior toithe advance of the last iﬁe—éheet..h dn the north
shore of Sucker Bay, l— milés cast of the west end, are rrominent
west-facing and southerly fwclng cliffs of southeesterly dirring banded
gneiss, which are weathered to depths of os much as 3 or 4 foet,

On top and back of: thesc ¢liffs, this same rnelss 1s‘p01isheﬁ and
scoured smooth by the action of the last 51%01at10n. 'AA; places
along all the bays, and om most of the islands in the uection of the
area north of the AthabaSka:series,'aré outcr0ps that show the effect
of this ancient period of~w6athéring;"' In many pl&ces the granite=
gneisses are.deeply pock-mearked, where the biotlte mica und other
suscewtible minercls have weathered out. On other surfwces it is
obvious that the 1nst gloclation has only partly scoured off the

" weathered materisl. = At some plap@s, as on the south shore of Algold
Bey, highly polished, deep,‘?bund%d grooves, fa}allel with the
banding of differentially weathered gﬁeiss, oan be éeen to be dues to
moving, scouring. ices . Nome of these deeply grooved or r;ugh surfacos
contains rusty meterial, having evidently been thoroughly scoured by

the ald of wave and current action since their formation, However,
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inlond, especially in the northeast section of the mapwares, rusty
outerops were seen,

The southermmost outcroﬁs that show this ancient weanthering
are- along tho south shore bf Durdief Bgy And the north siée of the
sandy islands bordering Pine Chennol on its‘north, a shor£ distance
north-of the south shore of Luke.Athabasca. Other fock surfaces, 80
wenthered, are probably farther south beneath the sand of the above-
mentioned islands bordering Pine Channel, They would indicate that
the high ground now forming the south shore of Laﬁo Athabasca, within
this map=area, was at most a short distance north gf itéhprcsent
position during tho last intorglacial*poriﬁd, and that the last
icemshoet did little to pluck back and steepen this prominent‘north-
facing scearp. : .

Tho“soutthfd-sloping surface of gneiss oﬁ wﬁich %he Athabasks
sandstone once rested north of Pine Channol wes a'hard, soutﬂward—
tilted surfoce on which an edstcrly, or wésterly, flowing stream or
rdver would tend to move laterally southward, undercuttiné the
friable Athabaska sandstone, and forming a stecp s&uth bank comppsed
of this sandstone nnd its debris., |

The scarcity of boulders of rock typés compbsing the bedrock
north of.the channel is a notable characteristic of the till or the
elevated beaches south of Pine Cﬁannel. Athébaska sandsf&ne boulders,
too, are essentially lacking north of the channel, and abundant
evidence in the form of strinted surfaces indicates that the lost ioe
moved in a dirsction slightly south of wests the striac noted are
noarly all within 3 degrees or so of south 67 dégrges west, closely
paralleling the trend of the gneisses ;ﬁ most of the arce. |

" ECONOMIC GEOLOGY

HISTORY OF PROSPECTING
On the north shore of Lake Athabasca, west of Robillerd Bay

~and 18 miles east of Fond du Lac, o prOSpector named Piche staked a .



cloim in 1910; and in 1912 and 1913 he ond othors stokod several
cloimé farthor east at tho Narxiows. In 1914, this activity continued
eastward, and most of the older Gl“lmS were ru-examlne;. The prosence
. of sulphides, some associated with norite and containing qiqkel and
copper, were the main aﬁfroctfbns. ursenopyrlte wos noted, but
apparontly the gold sccurrences in some of tho qumrtz vuins at the
Narrows were not found until much later, in the autumn of 1935,

In 1915, a lorge, unsucceés}ul proschting rush took placc to
tho east end of Loke Athabascn, following a much publiclzed account of
the reported prescnoe of rich silver Ore,. The report o8 evidently
false, and no such orc has yet boen found..

The besteknown neme in comnection with activity of 1914 and
subsequent years is H..V, Dardier, D#rdier was finsnced by Eng}ish
capital;-had~prospected'in British Coiumbia, and on hearing of the -
copper=nickel showings on Loke Athébasca; eﬁéered‘thé distyict in 1914
with o prospector «nomed Dalton who had stakeﬁ ciaims there. Lfter a
- . gumer -in the fleld, he returned to England t§‘raise more funds, - In
the spring of 1915, he set out again for Loke Athabasca witﬂ o con=
siderable crew and:two Calyx shot drills, | A hole wﬁé put down o
half mile east of Channol Point, in gﬁeiss on the north sido of o large
island. As it required nearly o vear to complete this hole to o depth
of 425 feet it wns decided to bring in a diamond drill from Edmonton,
ond several holes were drilled 12 mileu to the northwest of Ghannel
Point and 12 miles east of the poiht. Only a few~§uiphide stringers
-were encountered; the work wos abanﬂoned. | ;

It is ‘surprising that the owsily diucoverable veins on:
Channel Island, immoediotely to £heé ‘north of the site of the shot
drilling, were not recognized to be gold bearing by some of the
men involved ot thet time ir this futile work. ’ Obviously they had no

.. knowledge of the ‘techniques bf prospectiﬁg. '
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In 1928, prospectors of Dominion Explorers, Limited, staked
a ﬁickelfcopper deposit on.&x?s Loke, 8 miles northwest of ‘the -
settlément of Ston& Ropids ond 15 miles northeast of Comille Baye. The
deposit Qaa explored and trenched, but the ground wgs finally dropped.
The recent activity in Manitoba on the nieckelwcopper occurrencos at
Lynn‘Lako havq again attraqted attention to fixls Loke, ond the old
. gfognd is onqq'more stake@.

o 4 1ittle desultory prospecting wns done in 1946, and some
of the veiﬁg disooyared in;1955 and 1936 were stokcd, but nothing
of note was uncovered.

NATURE QF MINERAL DEPOSITS

TthAGpoaits of interest now known in the Pino Channel area
' fall into two géneral typés: nickel=bearing and gold=bearing.

Only one nickel=bearing deposit of interest has so far beon
discovered, It is in a §mall body of norite 2300% feet southeast of
the east end of Norite Baye This wns the only body of norite found in
the areé during the course of the mopping donme.in 1946, Thé nickel is
aséociﬁtqd'with pyrrhotite, Bunds more or iess-ridh in disseminated
wpyrrhotite occur in some of the gneisses elsewhere in the arod,
especinlly in the dark gneisses, but this sulphide is ovidently
different in Qrigin from that in the norite ond is entirely, or almost

entirely, devoid of nickel,

‘ ' Quartz:yeins of apprecinble size. arc- confined tothe anthwest
pert of the areas Minor veinlets and some sulphide ‘occurrences, in
part associated with quurtq, wore seen in the Camille Boy sectiod,

but none 1is of;wquable_size, With the exception of the voin at the
east‘end of Aléold Bay, which is reported to onrry gold, the known
goldwbearing veins are all in the vicinity of Suckor Baye :Those of
principal interest are in four general localities, nomelys on the north

shore of Sucker Bay, 1} miles east of the west end of this shores on the
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point ot the east end of Sucker Bay, fron to 1 milc ewst of

~ Sucker Bays Channel Islond; ond 1F niles east of Channel Point, on
. .

tho north side of Norite Boys '

_The nmost interesting of these gold=benring veiqs are probably
_those on Chonnel Islande Tha'qudrtz in.thesc veins is generally white
;nd commonly greasy lookinf,e Arséﬁop&rite and pyrite are gonerally
present, and pyrrhotitc and jo nesonite (Pb4reSb6814) in some veins .
Tourmalino moy olso be presents Notive golu is visible in some of
#he veln quartz, There seoms fo be no pafticular m;nergl-indicator
of the presonce of gold, ond'veins of diverse g%rike contain it,

In geneoral, the gold is in that parf of thé arsea where igneous
1ntrusipns aro most numerous = this part‘corresPonding to the area of
pock=marked and biqtité gnoisses where retrograde metamorphism-of the
gneisses is marked, It is aléo.temptiﬁg to consider the possibility
that Sucker Bay and Valloey to the eust Qre the loci of important faults,
which have had g bearing on miﬁerélization of intére;t.

Although prosPecting has been aided by the rocky nature of
this country, it nust be appreciated that shattored and mineralized
Zones ore subjeet to easy erosion, and are, in part, now jn the low
ond covered ground, as the pre=Glacisl eéosion'surfgce gf_this aren
hos definitely not all been scoured by the last.ice-sheet.;

A geiger-miiller: counter wns carfied'éuring t@e,mgpping, but
no indication of radionctive minerals was noéed in the area,

DESCRIPTION OF DEPOSITS

54

.Robillard Point and.Aibold Bay

On Robillard.Point and adjacont islands, as far as the nouth
of Algold Bay,. several narrow quartz velns were noted, most of which .
carry some tourmalino, Some contoin vugs, The veoins cut either
northwesterly or northerly, across mossive gneiss, ;nd nost of them
dip vertically;‘two dip westerly at 75 and 5@ degrers, respcctively,

ond one is flat,
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Along the north shore of Algold Bay are narrow veins at
reln tively widely soparate loéalities; none wes noted glong.ﬁhe south
ghore, A%t a point 5,560 feet eaét of éhé nouth of.thé by, some rock
trenching in massive, dark, nicacoous gnoiss discloses several quartz
veins 2 to 8 inches wide, These veins strike ecstorly and dip 30 degrees
" north. The quartz is'glassy, cnfrieé some biotite oand tourmaline,
and wvugs are lined with quartz orystals and filled w1th fine= to
nediumegrained pyrites LAt this locality, angther glassy quartz
veln, 6 inches wido,~strikes northeast end dips 55 degrees northwest,
. To the east, 150 feeb, are two milky wﬁite qﬁa}tz voins with vortical
_ d4ps striking north 10 degroes wost. A% 3,500 feot farthor cost, o
2 inch.voin of glassy guartz dips flatly north,
(h:tho north side of the east end of Algold Bay, crosse
trenching and stripping hove been done ot irregular intervals along o
vein=bearing zone for a distanco of afout l,bOO feet{ in o general
direction of north 55 degrees west.{ The zone angles ncross light ond
dark gneisses, The exﬁosurés digclose shuttering, in places approoching
shoaring in intonsity, across widths of rarely more than 3 foot, and
genarally less than half this width.
The chief vein moterfal is white quoartze It does not pcour
o8 o continuous body, but is in 1enses or in closely spaced parallel
' discontinuouswveins. Townrds the south end of the zone, the quortz has
Widths of up to 3 feet, In a central pit, l— feet of quartz is exposed.,
In the northernmost pit, the shatter zone is from 6 to 12 inches wide,
with quartz occupying 2 to 6 inches of it A.few feet north of this
plt the shatterisg is oven less, and minefalizaﬁign is represented by a
1ittle pyrite and drsenopyrite; with no quartz. Goarse arsenonyrite
- is found in places in the voin quartz or in the adjacent woll=racks
Some of the veln quartz is much froctured, and slips that formed

later than tho quarté folloﬁ or parallelithe vein walls,
’. '



No visible gold was seen, but it is reported that some
assays showing gbld have been obtained from somples from this otherwise
not particularly attractive or heavily mineralized zone,

North Shore of Sucker Bay

Along the western 3 miles of the irregular north shore of
Sucker Bay are thrée general localitics. whore veins have been
investigabed: '

Three-fifths of a mile from the west on@ of" this shore is a
vein of whité sugafy qﬁartz, 3 to 8 incheé wide, that carries no other
mineral, It‘étrikes northwest and dips vertically.

On the east side of the point.l% miies east of the west end
of this shoré, within o be}t 40 fest wide, are-eight quartz veins
having widths up to 1 foot, _Seven of them strike bebtween north 43
end 65 degrees we;t, and one no;th 5 deggees west; they all have
vertical dipS. Tﬁe wnil-rock is a dark, mienceous band or inclusion
4n the lighter coloured gneiss, Tﬂe quertz is fractured and well
mineralized with pyrite,‘arsenopyrite, and o little tourmaline and
) pyrrhdtite. A saﬁple‘assayed by the queau of Mines, Ottewa, gave
0,045 ouncé gold énd 0418 ounce silver a tone Two hundred feet farther
east 18 & 6=foot zone éfriki?g north, cutting across the gneiss, The
west wall is a‘vefti;al slip, ané east of it are irregular lenises of
quart; striking aloné the zéne, moking up. to 50 per cent of its width,
The quarts is'wﬂite and soﬁewhat sugarye In the quartz is pyrite in
the form of coarse gréins ond fine veins, Some chlorité and o 1little
pyrrhotite were ;lso noted.

The same zone may optchP on the small islapd"1,400 feet to
the south. 'There, a plt las been sunk, and the zone, which has a width
of more than 60 feet, somewhat resembles a breccia hoaled with short,
vein~like masses and lenses of quartsz strikiqg northe  The quartz is
white, and contains pyrite and o 11tble pyrrhotite end tourmaline,

The adjacent gneiss 1s reddish,.
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A mile and a half farther east, on the west side of o small
bay, is a sinuous, ﬁarren, white quertz vein, 2 inohes wide, with an
averoge strike of north 85 degrees west.and dipping 45 degrees north,
Seven hundred feet farfher east arec a coupie of quartz veins of like
width and colour, which contain vugs and some chlorite; they strike
south 40 degroes east and dip 80 degrees northeaste The first vein is
in an opalescent, quartze-rich gneiss, and the last two are in o dark,
hornblende~ and garnete-rich inclgsion in the gneiss,

Point and Two Islands at East End of Sucker Bay

The east end of Sucker Bay'is divided into two bays by a
rrominent point, About 150 feet cast of the wést end of this point,
and on its north side, is o mineralized ;ono on whichtsome work has
been dones It lies in dark, pock-marked gneiss aﬁd.du;k gronite=-
gneiss, in which the fo}iation strikes north 80 degrees east'and dips
southerly at 50 degrees, The quarts stringérs and silicified bands
have o like attitude, and form 3C per cent of a zoﬁe 6 feet wide,

For another 8 feet in the hanging—wail are other occasional stringers,
Thirty feet south of the zone is the contéct with & dark, fine~grained,
garnetiférous meta=gabbro, which conforms with the gneiss and forms

the south part of the poiﬁt for some distance, Thislatter rock is cut
by e pegmatite dyke 6 inches wide, In the mineralized zone, near she
waterts edge, are lenses, 8 to 18 inches wide, of whot appear to be
altered syeﬁite in thealtored and mineralized schiste, The schist
contains much graphite. The only recognizoble sulphide is pyrite,
some of which is also fouhd in patches in the‘neighbouring gnelss.,

The long, thin, but lensy veins of quartz are crossed by a few
fractures strikiﬁg oast of north and dipping vertically, and a few
slips parollel the quartz veins. A grab samﬁlé from o ;eotion
reported %o have assayed-% ounce gold to the é&n wos ossayed by the
Bureou of Mines, Ottawa; and yieided a trace in gold and 0,05 ounce of

silver to the ton,



- 37 -

" Nearly & mile-enst of the west end of the point, and 200
foet from its south shore, o vein zond has been tréhched at.intervals
" for moro ‘than 100 feet,  The zomo strikes north SS'degrSGS west and is

confined to g dark, contorted, hormblendic gneiss ocutbing lizht,
‘fine~grained, banded gneiss, In tho centreal trench, tho quartz veins
and lenses occur across o width of 20 féot. Although this width is
mainteined in the other ﬁrénches, the "amounts of quaftz present ore
much less., The qﬁarfz is white, glassy to sugary; is much.fraotured;
and is borren looking., A little pyrrhotite docurs in the schist, and
veins silicified bands; and o few greins are in the quertz. ' Slips
along the zone are common, and the wall~rock contains white mica.

L thousand foet west of the lost zome is one of 1ike strike,
north 52 degrees west, with a northeast dip of 80 degrecs. It is
1 to & feet wide,:and’contains'quqrtz lenses’gE.eghelen up to 6 feot
long ond 1} feot wide, striking north 30 degrees west, It is
‘mineralized with some pyrrhotite, os in the lost described zone. The
well=rock is fine-grained, dark, éarnet—hornblénde'gneiss contoaining
a little pyrite.

A few narrow gquartz ‘Wweins of differing attitudes were also
noted at other points along the south side of this point.

Sejen hundred feet west of the point is an island 200 feet
long composed of gneiss and dark, fine-grnined meta~gabbré.  The roeks
are somewhat esontorted, and minor faults and slips wero observed, At

- the crert of o smell antielinal structure are fragmehtg enveloped in
quartz. A few quartsz veins, up to 6 inchés wide, 'with vertical dips
and ‘striking from north 7 to 27 degrees weést outorop alorg the |
southeast shore; some fine pyrite occurs slong their wnlls,

A sodond islsnd, 1,100 feet west of the last one, is 1,400
feot long. It is composed of dark, garnetiférous'and hornblendic

gneisses and lighter, pook-marked and micaceous gneissés“with opalescent
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quartz; banding is generally pronounced, Lt most ploces the
gneisses strike betwoen 66 and 72 degroes eost of north and dip
from 48 to 62 degrees southeaste Minor frults and slips were observed.
Near the west end ofAthe'island, some ‘trenching discloscs
flat—lying'opalescept.quartz, pyrite, and gossans  The quartsz conforms
to the pgneissic struc?ure. It is crossed by a zone ur to 3 feet wide,
composed of 50 per cent quartz containing glassy white querts veins
striking north 32 to 48 degrecs ?@st and dipping verticgll&. . The
quartsz qontaiﬁg vugs. Pyrite forms veinlets in the gquartz ond films on
n@ighbou?}ng fraocture plones,
On the south side of the island, one~third of the distanco
. }?om its ocst end, is o vein zone up to 6 feet wlde, striking north
'zzidegrees west and dipping vertically, - In it are veins:gg_éghelon
up to 1 foot wide, camposed of glassy-quartz with spots of geossan,
In the vein zﬁﬁe.thé garnets of‘the gnelss have disappedred, end
hornblende and chlorite are prominent, together with grains of a -
mineral thet is probably ilmenite, . Movement along this zone is
lefv hand,

_ Eagt of Sucker Bey

Two~thirds of a mile easte~southeast of - the extreme east
end of Sucker Bay is,the westernmost of o series of five veins ond
shatter zones containing veins of gold-bearing, greasy white quartsz,
o8 well os minor zones and areas of gossan,, The veidns and vein
‘z;nes cut granitic to miocnceous gnelss, which is more or less bandeds
they gt;ike‘either northerly or northwesterly and dip vertically or
steeply. The w#ll—rock is not notleeably altered, - Theé velns were
staked in 1935 by J. G. Hebden ond P..DAigle, The group was optioned
ond investigated by Ceres Explorations, Limited, in the spring of 1936,

but as the veins are small and velues erratic the:option was dropped,

and no further work has been done on these showings,'
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The westernment is o vein zonetcréés-tréﬁchea‘forﬂloo foet,
' It -strikes north 5 degrees east, and.contains strlnbers and lenses of
" quartz with somo tourmaline, In the south trench the ~one‘strikes
north 25 degrees west and dips 65 degrecs northeast. It corries fine
pyrite and coarse arsenopyrite. The ryrite is assoclqted with quartz,
but the arsehoPyrite is note In one of the other trenches, specks
of what is'probably.j&méédﬁite occur in the quartz, and films of pyrite
along fractures. | ‘ |

| Four hundred feet cast of the.above vein zone is exposed
6. chort section of a vein 8 inches wide contalning arsenopyrite.
It strikes north 5 degrees west and dips vertically. ‘On strlke is
oan occasional lens of quartz,

A thousand feet to the northeast of the 1ast are three pits
on & quartz vein up %o 14 inches wide, whlch strikos north 55 degrees
west and dips steeply northeasts, The vein contains no tourmaline,
‘but holds considerable arsenopyrite, which dalso veins the adjicent
gneiss, | | '

Two hundred feet farther east,'a‘pit disclsses qr 8minch
frocture zone bontaining 4 incheé of arseﬂ0pyrite, q;artr, and a
little pyrite. The’arsenépyrite reins ghe quartz, The zone strikes
‘north’ 55 deérées‘%eét‘aﬁd dirs verfically. . _

A 1ittle more tﬂan 200 feet'eaét'of.the‘last occ&rrence,

. six trenches at intervals for a distance of.zso feet'disclosg o
narrow shéar or shatter zone %reﬁding norfhwest an& dipping gtqegly
northesst, On the footmwnll are 4 inches of solld argénOpyrite, in
places with or without quartz, A sample o} éhe arsenppyrite asseyed
by the Bureau of Mines, btfawa;'gave 0436 ounce of gold and 0.16 ounce
of sliver to the ton, ‘

South Shore of Sucker Bay.

On the south‘shore of Sucker Bay, 3 miles easé of Channel

Point, is a small bay across which trends a pronbunced fault striking
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south 75 degrees- cast and dipping vertiéally. From evidenco of con-
tortion in.the gneiss, it is. probable that tﬁg northeast éide of the
foult moved southeast o distance of about 500 feef;' ié.so, this
displaceoment oocurred prior to that of A'small';egmatiféhﬁyke in the
same direction; but for o distance of only 5’%@9%. Quar£é ogours in
the norrow fault zone and is sliced by it.‘” The q&artzAis Qeined by
pyrite, and pyrite and pyrrhotite occur in the échigt aniong the fault
together with o 1little caleite. The deposiﬁ.hdslétfuctu;al
relationships of interest, but is not of économic.vuluo.

Chonnel Tsland

Llhannel Island lies at the wéstfeﬁd of thé south side of
Sucker Boy., It is 1% miles long, about 800 faeﬁ broad; ond its
western tip' is known as Chonnel Point, The iélﬁnd trerds slightly
north of east parallel with the banded, grey,'ﬁiofite gneisses that
compose it, ° The dip of these 'gnoisses is'generalié southerly at
40.to 80 degrees, . . o

Just south of the west end of Channel Island ié o low rocky
;gland 800 feet long.  .Crossing it are a feﬁ, greasy white quartz
velns 3 to 8 inches wide, dipping steeply-aﬁd‘striking nérth 30 to 35
degrees west, They are mineralized with fine pyfite; L little
pyrrhotite and chalcopyrite were seen in one. .

About 1,300 feet east of Channel Point, crossing Ohapnel
Island, is adepression, 10 feet wide and about ;s'deep, strikiﬁg
north 10 degrees west., The strike of the southefly dipping,.grey,
biotite gneisses adjacent to this depression diverges f?)m the normal
ond indicates a fault along which the west side £a5 moved south, Near
this depression there is evidence of mineréiizaﬁign assocleted with et
least three diverse structures, which will be described.‘

Two hundred feet north of the sowth shore of the island is an
arsenopyrite~rich wvein traccable for more t@&n éO feet wos# of the

.depression, On it two pits have been sunk, The vein strikes north



80 degrees eust, dips 45 degrees northwcst, mostly) but 1in part
'flatly, and then feathers out within a few reet on the dié; (It is
as much as 12 inches wide, but in most places its width is not mor
than 6 inchos, 3581des arsenopyrite, it contqins fine tourmaline
needles and ryrite. ‘ In the easternmost pit, 2 feet above the main
vein and an equal distence belew it, are parnllol stringers 1 inch
to 2 inches wide, rich in tourmaline. A well-mineraliaod sample,
assayed by the Bureau of Hlnes, Ottawa, gave 3436 ounces gold and
17.12 ounces silver o ton. ' .

About 100 feet seuth.of the ebove #ein,.exehoré éistance
west of the linear depression, is a small exposure of o 6«inch vein
of quortz and tourmaline containing no sulphides. It strlkes”norﬁhwest
and hes a vertioal dip, On o smell i1sland 250 foet southeast of the
south end of the linear de ression are o coupleo of White quartz veins
contuining~fine pyrite and e very 1ittle pyrrhotite and ohaloopyrite.

" A third tjpe of mi'nerail deposit is illust'ratet'i ot o iocwlity

: & little north of the first-described vein and a few feet east of the

depression, Here, a pit discloses a B-foot zone of sugqry quartz ond
schist, in which quertz forms 50 per cent of the zone, The quortz
appears cfushed and chlorite has formed along slips. This zone conteins
no visible motallic minerals ‘ | -

These three structures may be related, the(fault depreSSion
being the main direction of shear, and the 45—degree to flatly northerly
;dipping vein due to tension fallure. If this is so, the west side of
the main fault moved both south and down with r83peot to the east side,.

‘A half mile east of the linear depression referred to above
is another narrow fault, shatter, and shear z one, cr0851ng the island
in o north~south direction. It intersects finely banded, grey, biotite
gneiss and e mete~greenstone extending half way along this break +to

near the south shore of the islend. Townrds the north, along this

zone, quartz appears to within a short distance of the shore, and forms



- bT -

a8 much ns 50 per cent of the 2=-foot width of the zone. In the

oliff, overlooking.the lako, the zone is 10 feot wide, ahd is bounded
on both sides by atrong,‘ﬁorth-t;ending shears.- .Thélgneiss betwoen

. 1s sliced and troversed by cherty to greaéy whitd quaifz. ‘The main

quartz~bearing zone, about 2 feet wide, is foxt to the main onst shear,

Iﬁ enters the lake striking north 10 degrees enst with o steép easterly

dip. Some.discontinuous stringers nearly farallél tho mein vein neor

the west boundary of the.zone, end this slighﬁidivorgénce in .strike

is evident in lenses farther south. The quﬁrtz’in tho oliff is

. generally well fractured and contnins some chlorite masses, and both
the quortz and the wall=rock contedn some fine tyfite and aréenopyrite.
The extreme northern section is obviously the most favourable part of

_the zons, particularly as it contoins somse visiblg'free zold, It is
unfortunante that the lake precludes an adequaée study of the zone

.. farther north. . |

As .its north ond, the above zone of shéérihg'qnd mineralization
ocuts ocross the éneiss and what ‘appedts to be a.younéer, gfeén
emphibolite dyke, 3 feet wide, that paralielé the gnelss Qtructure and
ends agninst the west side of the 10-foot zone. Pﬁrallel'wﬁéh the
gnelss, just about lake level, approaching the zone from thé west, is
o narrow, pyrite=bearing stringer or stringér zone that prébébly
antedates the mineralization elong the main zone,

About 350 feet west of. the north end of the main zone is o
north-south 8lip dipping 62 degrees east; along it,.thérwést éidé has
moved south for 8 feet relative to the éast side, Té the,ﬁest of it,
five rock trenches cross a vein traceable for néariy 100 feet, The
vein strikes noyth 73 degrees east and dipg 45 degrées‘séutheast; it
angles sl}ghtly across the gneisses, which strike nortﬂ 78 degrees
east and dip 45 degrees southeast. WNear the slip the vein breéks
up into nerrow stringers with a northeast strike., The véin haé a

width of 2 to 8 inches, and is composedvbf greaéy white quartz.in
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’lenses,‘broken and bounded by slirs.. -Vugs presént are lined with
quértz orystals, and the quartz carries fine needles.of foiirmaline.
Irregulerly distributed in the vein erq jamesonite, arsenopyrite,
oand fine-grained pyrite.

‘ ' A selected sample, assoyed by, the Bureau of lMines, Ottawn,
yieldod 0,395 ounce gold ond 0,54.ounee silver to the ton.

Islands South of Channel Island -

South of Channol Islond is-o large island with o émall bay
on‘its_po;th_shore,near its west end, On the east shore of this bay
his a ép:san zone 2 feet wide striking northeasterly parallcl with the
sﬂo;e and with the gnol%F}nsigneégs and dipping southeasterly at 50
degrees, ‘ Twp quas‘S feet apart outerop. 200 feet farther east, Tho
zoﬁeg contain-}O to 30 por cont fine-grained pyrrhotite in irregular
.ramifying“vei£1ets carrying o little fine~grained pyrites,” An assay
of this matericl by the Bureou of Mines, Ottewn, gove 0,015 per cont
copper, 0,03.per cent nickel, snd 0,005 ‘ounés 'gold ahd 04045 ounce

silyer.to the ton. Apperently it wns this deposit thot wos' investigated

in 1914 by means of the shot drill brought in by He V. Dardier, |

o A few hund?ed.feet west of the above island is e small

island on which are two gossan zones similar to the one referred to

gbéve and exposed for 150 feet from its east shore.  The northern band
‘.is 5 fee# wide, and 20 feet to.the south is the ‘second about half as
wide.. ‘Croqs;ng the:éentre of this small island is & boulder=filled
‘depressiop 80 feet wide; this is evidently the site of a fault trending
nortb éo dggrees.west,.along_which the west side has moved south 60

feet relative to the ea;t sidos

North Shore of Norite Bay
A mile east of .Channel Point, in the centre of the north
shiore of an island 1,000 feet long, is a white milky quartz vein

striking north 15 degrees west and dipping edsterly at 85 degrees.
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hlthough l% feet wide, it contains no visible mineral.of interest,

About I;OOO foet enst of the lasf island,’und on the north
“side of Norife Bay, is an 80=-foot ciiff'of:light-coiourod, fine=
grained, micaceous gnoiss intersected by o vertical vein zone striking
north 20 degrees west. The zono is 3 feet wide and contnins a
branching and interlacing system of white éﬁartz.égins, each of whiech
is 1 to 3 inches wide., Jssocinted with the QUartz are arsenopyrite,
a little tourmeline in the form of fine needles,-§ little‘chlorite,
and later calcite veinlets. Apparently this miner;lizod zone
. disappears near the top of the cliff, 80 feect from'tho bay. Holfeounce
£old assays are fep&rted to have beénAoﬁtained from this zone, but a
well-mineralized grﬁb‘émmple dssayed by the Bure;u of ﬁines, Ottawn,
gave gold, 0.02 ounce, ond silver, O 07 ounce, a tone

" Bastward ffom the above roint for a uistance of about 4,000

feet, dark meta-gabbro, conbtaining a few gornets, is expoaed at
intervals along the north shore of Norlte Bay. In some of these
outerops are rusty gdssan bands up to o few feet wide and pérqllel with
the gneiss, which carry'pyrrﬁgtite ;nd'py¥ite.. Some 7,000 feet
farther enst, just beyond the frominent s&utﬂéaséerly trending fault
that orosses the pehinéuia between Nérito and Sucker Bays, is another
and similar gossan zone 12 to 15 feet wide, |

About 2, OOO'feét west of the aboée;ménfionea faulf, ‘some
‘blasting has been done on a mineralized zone in fine-gralned micaceous
. gneiss Striking with the gneiss, north 65 degrees east, and diprping
45 degrees southeast is o S-foot zone composed of 50 per cent qpales-

cent guertz in veins and lenses I% igch to 3 iﬁchés thick, and
ocntainiﬁg e 1little pyrrhoti%é. Cutéing this zone is a 2«~inch, white
quartz vein striking north 40 degrees weét, aipping 80 degrees northeast,
and containing some arsenopyrite and biotité: Fine quartz stringers

_Btriking north 15 degrees west and dipping westerly at 80 degrees

are also prominent,



Tyrrell Point and the Peninsula East. of: It..

The two small islands just .off Tyrrell Peint are composed
mainly of garnet and 'pock-marked! gneiss, A small, dark inclusion
we.s observed on the more westerly of these islands. In this inclusion
are quartz-filled tension cracks striking north 50 degrees west and
dipping 60 degrees northeast, = Cutting the gnelss-on both islands
are o few qnarti,veiﬁg‘§£rikiﬁg.northwest and dipping vertically,
some of them composed of 1enses‘32'éghelqn, up to 6 inches wide. The

quartz is glassy white, and contalns tourmaline and some chlorite, or
these tw§ minefals occur olong the margin of. the. quartz.: Pyrite is in
the quartz or intimately associated with the tourmaline. .

East of Tyrrell Point, ot 4,000 and 7,800 feet respectively,
along the north shore of the peninsula, are single norrow quartz veinsg
ond at 3,200 feet east of the point, along the south shore, are six
nerrow quartz veins within o distonce of 12 feet striking northwesterly
and dipping vertically or Bte§p1y easts These veins rosemble those on
the islands, but no tourmaline wgs.noticed.and pyrite“wés seen to vein
the quartz in some of them,

The small island in Nor;te.Bay, 2,000 feet.northeést of Tyrrell
Point, is compo§ed.of banded, 1ight-coloureq,:fine—grgined, mieaceous
gneiss contoining opelescent quartzy the gneiss strikes north 60 degrees

eost ond dips 67 degreeg southeast. Along this direction of strike
' 1s o rusty, silicified zone, 8 inches wide, .containing 5 to 10.per cent
pyrite,
. _ Dardler Bay ..

At the enst end of Derdier Bay, 4,000 feet north.of Pine

Chennel, on the north side.of e narrow bay more than 2,000 feet long,

& quartz vein up to 10 inches wlde is exposed for more than 150 feet,

Its strike, north 80 degrees east, is nearly that of the massive, banded,
pock-marked gnelss in which it oceurs, ond it dips' northerly across the
gneisses at 50 to 80 deg?eeg. The vein gontains‘nests~of pyrite

and arsenopyrite, and is velned by fine-grained pyrite, . .-



Two .other quartz voins of like attituds.wore notod in the
southern pa§t of this scctions Both are quite nerrow; the widest,
3 inches, occurs on the small island in the channel ontéring.the
cost ond of Dardier‘Bay from Pine Channel. It coﬁtaiﬁs agoregates
of fine'pyrite:ahd some groaphite,

Nickel=bearing Deposit Southeast of Norite Bay

A nickelwbenring deposit occurs é;dbozfeet southeast of the
‘onst ond of Norite Bay, about 1,000 feet northwest of the west end
of the lake, 1% miles long, north of Camille Bay, and just %o the
enst of the stream that drains this laKe. Thé minerallzod zone has
been crossetrenshed for a'lcngth'bf 300 foot in's Aircction a little
north of éasf; * The centrc trench crosses a width of about 30 feet of
coarse= and fine-grained'norité. The norite is eesn to narrow
enstward, and is replaced by gornet and‘rock-marked gneiss in both
directions; ond also is flanked by this rock type. Tho conrse norite
hes o grein size of 10 mine or more, end is comfosod of about 75 por .
cent light-céloured hyperstheﬁe, 23‘per cent andesihe, with local
concentrations of exsolubtion rods of orthoclase, 2 fcr cent brown mica,
and a few grains of“ﬁy?rhotite. Some of the norite is fine grained
and fointly gneissic, presumably due to orushing.

The disseminated pyrrhotite hos wenthered and has produqed
e pronounced possan along o central zome. In the central trench, o
band 2 to 3 feot wide conteins about 25 per cent fyr?hoti%e, A
polished sectlon of a specimen of this sulphide shows a wa;“disseminated,
semi~euhedral gzreins of pyrite.’ In rart, the pyrrhotite appears to be
interstitial and to have cryétallizeﬁ late; but éoﬁé‘of it also secems
to vein the néighbouring minerals, In contact with tht sulphide,

these minerals have Smoothiy rounded mutual boundaries as if partly

* resorbsd,

A selected grab’ sample, rich in pyrrhotite, assayed by the
Buresu of Mines, Ottuwu;.gave: nickel, 1.09 per cent}'oogﬁef, Oel4

per cents and gold,.a traces
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