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GEOLOGY OF THE SOUTHWEST GQUARTER OF
BEAUCHASTEL TOWNSHIP, TEMISCAMINGUE COUNTY, QUEBEC

INTRODUCTION

The town of Arntfield in the north central part of the mep-
erea is 12 miles vest of the city of Noranda ond on the railroad
and highvay from Norande to Kirkland Lake, Armtfleld wes formerly
an imporitant mining community and will likely be ageln when gold
mining cezses to be & depressed industry., The Arntfleld and
Frencosur Gold Mines here produced sbout six millions in gold
bullion prior to the closing of the Francoeur mine ln larch 1947.
The Aldermec mine just north of the map-ares produced 70,545
tons of copper, 10?675 ounces of rold, 339,100 ounces of silver
and nearly 500,000 tons of pyrite between 1932 and 1943, At
present the only industry in the area is arriculture carried on
slong the highway east of Arntfield and in a narrow strip
fronting on highway 46 south of the Kekeko Hills., A number of

sunmeyr cottages on Olier are ovned by residents of Rouyn-

Noranda,.



formation.

Geologlcally the sheel is composed of three entirely different
unites extending east-west acrogs the full width of the sheet,

1. Area of Archean volcanic rocks and intrusives north of 2., an
east treﬁding belt of Proterozoic rocks (including -the
window of Archean sediments and porphyry) which 4in turn lies ngrth
of 3, an east-west belt of Archean sediments,

The topography coincldes with the above three peologleal
divisions: 1. rounded hills of voleanie and intrusive rocks
projecting through the cley and, 2., the rugsged hills of
Proterazolc Cobalt series which reach & helight of gbout 1600 feet
making the maxlinmum dlfference in elevation in the sres over
60C feet and, 3. the flat ares of Archeen sediments south of the
Kelkeko Hills,

The ares ic 8ll readily accessible by road, Repeated fires
gince the early thirtles have burned 2ll forest and made travel
extremely easy throughout, The second growth noplar and birch
hove been repeatedly killed by grass fires during the springs

4444444 and this dry refuse burned by grass fires on subseguent springs,
so thot with the exception of the ares west of % chway 46 in
only o smell nart of the ares is there second growth that
interferes with travel or vision., The boundaries of the varlous
"burne® are very evidgnt. In areas of second growth that have
escoped burning for fifteen bo twently years such as the area in

range R, underlain by Pontize rocks south and west of Donez Lake



the moss amaln almost completely covers rock exposures,

NORTH PORTION OF AREA
BY C.H, STOCKWELL



GENERAL GEOLOGY
Pontiac Group

Recent studles by Wilson (1955) end Stockwsll (1949 = and b)
have shown, that the extensive mica schlsts, in the Norands area,
south of the greenstone belt and Cadlllac fault zone are n&t
Temiskaming, as concluded by H.C., Cooke (1923) and others, but a
dominantly sedimentary group called Pontisce which 1o ove:lain
unconformably by the Temiskaming, The writer hac been able to make
a falrly sccurate caleulatlion of thickness of the Pontiac in
Bellscombe township and it exceeds 2 miles. This group (Pontiac)
includes impure quartzite, mica schlet, interbedded lzve fhows,
and large ultrabasic intrusives, commonly sills, whorce ampiacement
mey have been related to deformation closely following denosition
of the Pontlac and 1t 1s felt these should bhe considered s nart of”
the Fontlae group. The ulirabasie nortien of the Pontiac is fairly
extensive and remapping by the writer hes shown that 2ll rocks in
the Opasatike sheet Indleated by H.C. Cooke (1927) as besie lava,
are not lave, but altered vltrabasie. The plllow selvedres described
and used by Cooke 1923 n. ) for ton determinations in these rocks
are actually alteration zleng joints which heve & colimmnar
aopearing errangement,

Tbe Pontlac proup underliss the southamm third of the map-ares
end along 1te north extremity is overlain wmeonformably by the Cobalt
series (Gowgande formetion). Both beddinr and clenvace in the

Pontlac dlp slmost without excention to the north zt sbout 45 degrees
or less and a great many outcrops are composed of o series of ridges
10 feetl or less in helght, the north slope belng the dlp slope

(cleavage and or bedding)



and the south slope a Joint or joints striking near west and

dipping ebout E5 degrees south. On either side of highway 46

at the south limlt of the map-area are oubcrops of altered

ultrabasic which are part of a large body that extends a
considerable distence south of the map-sheet., This body is
apperently a sill folded with the sediments, It is interesting
to note that 1000 feet northenst of the ascumed contact of the
ultrabasic a few guartz stringers in the Pontimc contain asbestos
fibres, This could be interpreteted os a substantistign of the
hypothesls that this body is a 811l and its contact is parallel
to bedding of the sediments and that it consequently underlles
these quartz stringers.

The ultrabeslie rocks are quite variable in appearance and
probably correspondingly so in mlneralogy and composition, In
a few placeg amphibole ic visible bul the more common roek is a
sort of sospstone lafgely a2 chilorite, tele, carbonote rock.
The large outcrop easd of highway 46 has parsllel plate structure
deseribed in similar rocks by Tremblay (1949, ﬁage )o
Conslderable magmetlie 1s present and 1t has caused the ancmaly
on Aeromagnetic Mep 42G (Geological Survey of Canada, 1951),

The sadimentory portion of the TFontice mroup is an imbure
quartzite and mica schist, It iz definitely not a greyvacke
as o creal many peclorists hove erroncously classifled it.

South of the map-area, where it hag been nmore hig
’ N



metamorphosed, the series of metomorphic minerals tynical of an

arglllaceous rock are found staurolite, kyanite, and sillimanite,
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This series of ninersals cannot form in greywacke because 1,

greyuacke has not undergone sufficlent weathering during c‘{.&po'eai‘l'.s.cnl“{~
: _ -

4 ,2‘:/1\'
Y

40 increcase the alumine content to e proportion at vhich these .ﬁwi
minerals can {orm. Too the Pontlac exhibits none of the other
features of greyvacke such as the oceurfénce of angular rock
frogments,

A few narroﬂ greeﬁ beds occur in the Fontiae which nay be
tulf. A short dlistance east of the towmship centre line in
renge l_there ore a few small outcrops of basie lava vhich are
not indieated on map number 43-TA and slthoush there are no
outerops this band of lave in the west half of the townshipy 1t
could well extend into this area., In the south helf of lot 27
range 1, in the head of the large enimel shaned outerop are a
few one-half inch thiel nommarnetic chertd beds, Crephitic
slatés oceur goubth of the lerge swvamp in the north psxrt of

crashite vp to 4 mm, in dlamcter

R

range 1. Scattered flskes of
are very noticeable in maay af'the argillaceous portlons of the
beds north of the gornet isograd,

It has a characteristic reddish brown colour, in part; due
to the oxlidetion of widespread praing of pyrite, Rock entirely
free from wenthering effects occurs about a foot below sﬁrche
vhere the colour as seen An rock cubts ete, is a dark prey to black,

Except vhere degtroyed by movenent each bed is remarkably
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imiform and of congtant thickness, The thickness varies from
gbhout one and one-hall to six inches although 14 is nossible do
fidd beds both thicker and thimner,

A cormon feature of surfaces not pérpendicular to bedding
in the more sandy Pontiec is & rrid stending in relief of one~-
guarter of zn inch or legs above the gencral surface, This grid
is formed by joints along which there has been introductlon of
material to render the rock more resistant to eroslon for one~
cusrter inch or less on either side of the Jolints, The presence

A | |
of cuartz stringers ond thin platesadarallel to the cluivoge
27 8 comwon feature cspeclally vwhere considerable movemont hos
token place on the cleavage.

Grain gradation or graded bedding 1s very strongly
developed, Where beds are well exposed and not deformed 1t
ie very easy to determine thelr tops. Usually each bed has a
fine arglllaceous top grading downward into an impure quartzitie
lower part; There are areas where the beds are sandy throughout
and tops difficult to obtailn, However where deformation has
not rendered individual junct;ons of beds indistingsuishable
and if several of these junctlions cen be recognized, the use of
8 jJacknife or a small plece of steel the shépe of é nife blade
and tempered hardef when scratched alternatively on either side
of the junctions of beds ghe gritty feeling (bottoms of the

beds) and soft (tops of the beds) are readily distinguishable.
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‘West of highwdy 46 !*top determinations were made: 54 of
these were on graded-bedding, 11 on cross-bedding, and 1 on
channelling. East of highway 46 - 11§ top determinations were
made: 80 of these were on graded-bedding, 28 on cross-bedding,
9 on channelling, - - 1 on flow-casts, and 1 on soft-rock
deformation (Shrock 1948 pps, 156-161 and 258-262), ¥Where tops
can be determined by one or more of the structures less common
than graded-bedding the top can invarisbly be verified szt the
same locallity by graded-bedding.

Cross-bedding with forsets 2 or 3 feet in length is rarely
seen and occurrs in beds that are entirely impure guartzite or
arkos¢ cuartzite. Not more than a half dozen top determinations |
were made on thls type of bedding. Much more common or nerhaps
mﬁch more commonly preserved 1s a emall scale type of cross-
beddling with forsets less than an inch long and consplcuous due
to formation of very dark biotite in occasicnal argillacecus
peartings gi the forséts. This type’of cross-bedding seems to
have been resiegtant to destruction by movemenﬁ. Two or three
forsets often dlverge from & common point (line) which is
always the top of the bed;

The forsets a2ll indicate current during desosition was
from eas!i or northeast to west or southwest., Unfortunately it
was‘rarely possible to dig out and determine the attitude of
the line of intersectlion of the forsets with the bedding and

Xe SQ\“«;\“L
hencenthe direction of current et 90 degrees to this intersection.
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Minerals invariably present are biotite, feldspar, quartz

and in some localities a minersl of the epldote group, The

micas exhlblt strong parallelism typical of schists,

Metamorphism, The most obvious change from north to south
is an increase in graln size, Thare is also a coléur change.
The Pontiac rocks of lowest grade metamorphism (at the most
northerly outcrops) are grey to buff southward they graduslly
become brown to reddlish brown., This change is due to darken-
ing of the biotite with incresse in métamorphic grade., The
first pgarnets to aprear are very minute and péle pink and
careful observation with a hand lens 1s necessary to deteet
them.' The appearance of garnets seems to mark the south 1imit
of widespread scattered flakes of graphite in argillaceous beds,

The staurolite and garmnet 1sogrzds sre shown on the
accompanyling map. Isograds are lines jJoining points of equsl
met#morphism, arrovs on the isograds indlicate the direction of
increase in metamorphic grade., That 1s, the garnet lsograd
marks the line at which metamorphic conditionsireached the level
to form the mineral garnet in rocks of similgr composition,
That is anywhere south of}the éarnet isograd garnets will be
found in the arglllaceous parts of the beds. The argillaceous
parts of the beds are used because with increasing grade of
metémorphism e series of minerals ie: bDilotite, garnet,
staurolite, kyanite, and sillimanite form and can be mapped

as isograd (lines) indicative of this increase in grade of
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metamorphlsm., On the other hand no similar series df minerals
forms in the sandy beds or parts of the beds, All Pontiec rocks
north of the garnet lsograd are in the blotite zone, similarly An
all rocks of appropriate compositlon south of the garnet isograd
(1.e. in the garnet zone) contain both garnet and blotlite and south
of the stawroliie isograd (in the staurolite zone): bilotite, gafnet,
and staurolite. |

The garnet lsograd is difficult to map for a number of reasons:
l. Garnet fcrme In the sandy beds before 1t forms in the argillaceou
beds (i.e. north of the garnet iscgrsd as shown) so thet considerable
Judgement iz required to determine the appearance of the first garnet
in truly arglllaceous beds or parts of the beds,

2, Ancther rock-type 1in which garnete can be found e considerable
distance north of the gernet lsograd are the thin very black
argilleceous pertinge of forsets in cross-bedding. 5Since the garnets
form firet in sandy bede or in arglllaceous beds immediately adjacent
to senéy beds 1t appeers permeabllity (greater in the sandy beds) was
& fector in the formatlon of the gernet.

3. Verlable locel condltlions such as cguartz veilns, eranations along
Jolnts, 2nd intrusives have locally formed garnets north of the garnet
isograd proper, in arglliaceous pocks, These garnete north of the
garnet lsogred are esgpeclally notliceable adjacent to the 4type of
Jointe depleted in Flgure 2T and ere especielly noticesble in sections
of the core at the Cran-Kor properiy where e2ll drilling was north

of the garnst lsograd.

Depplte the gbove uncertainties in mapping the garnet isograd
its sernaration by neribh-scuvth faulte checked well with that on the
larze olivine dlabase dyke lying a short dlstance sovth of the map-
area at its east 1limit.

The staurolite isograd west of highway 46 has largely been
deternmined on pseudomorphs after staurolite., A great deal of
deformation followed the metamorphism and has tended to convert

the metamorphlc minerals especially staurolite, to lower grade
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,,,,,, minerals such &8 micas, Too A exaect plciure could be obtained

the position of the isograds themselves have in all pdtbability

a more complicated pattern than shown due to lateg foldlng and
faulting.

tructure. The accompanying map presents the‘most
structural data yet obtained for any comparative area of Pontlac,
rrrrrrr A narrow belt at the north 1limit of these rocks has now been
mapped from Dasserat townehips (St§ekwell 1949) to the east
1imit of Rouyn township (M.E. Wilson 1943) a distance of 28‘m11es.A
Y¥ore date were obtalned during the mapping of the Pontiac in the

southwest guarter of Beauchastel township because the exposures

were much better, due to repeated burning, east of highway 46
""" than the exposures in the Rouyn-Beauchastel aree when 1t was
mapped by Y.E. Wilson. West of highway 46 the exposures ware
in the same condition a8 in southern Dasserat township which
““““ was burned in 1922, but they are more numberous and a great
deal'of recent strisping by Kran—ﬁpr Mines in a large cseetion
of thie area produced many clean exposurss for study.
In general due to the greater deformation tops are much
AAAAAAAA more dlfficult to obtaln in the southern part of the aresa,
Wherever cleavage and beddlng are parallel, movement has tended
to obscure bedding and »rimary structures which give tops. Due
to ihe complexity of the structure znd widessread overturning

bedding-clecvage relations were not investigated as & means of

obtaining tops., ~Should bedding-cleavage relations prove a
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reliable indicetor of tops - it would.still be of limited velue
beczuse bedding and cleavage are so commonly parallel,

Unfortunately the Pontiac 1s monotonously uniform and devold
of markers that can be mapped and trace@, consequeﬁtly there are
probably many faults parallel tﬁe bedding snd cleavage which were
not recognized, In the area west of hipghway 46 the structure is
so complicated 1t cannot be adeguately shown on a scale as small
2s 1 inch to 1000 feet. Figure 2 depicts statistical plots of the
various structures in the Pontiac - further Information on the
structure is given in the section devoted to thls subject,

Temisgkaming Series

These rocks, outcrop in the Lake Oller window and hafe been
intersected in drill holes beneath the Cobalt serles south of Laké
Renaud, are cut by a porphyry and both are overlain unconformably
by the Gowganda formation but contacts of the Temlskamling with the
levas to the north or the Pontlac series to the south are not
exposed, However they cean be fzirly safely correlated with the
Temiskaning serlee nearby on the basls of thelr distinetive
lithology. ¥.E. Wilson (1956) hes exemined these rocke and he
describes them a3 typleal of the uppermost beasal conglomerate
of the Temiskeming,

In the Lake Olier window these rocks are entirsly a monotonous
conglomerate, The size of boulders varies from two feet‘to pebble

size, the average being between two and three inches, all are
greatly elongated and the plunge of thelr long axes 1s indicated

on the map. The intermediate
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axes are at 90 degrees to the long aﬁes and parellel the strong
and ever present schistosity, while the minor axes are at right
angles to schilstosity.

In only two locelitles, was bedding in the chioritic greywa§ke
metrix seen., Bedding indicated by lenses of sorted boulders is not
common, and it seems to be parellel to schistosity in most cases,
compare Flgure 2E and 2F. Although every effort was made to determin
tops not a single determination was made, Thin sections of the
bedded greywacke, mentloned above, falled to reveal tops of the beds,
The majority of the pebbles and boulders are a type of rock resemblins
the Pontlac, a few are dliorite, porphyry, and acid intrusive rocks.
Careful study hag not been made but it appears a nondetrital biotite
is ?resent in the matrix of the conglomerate,

Fi/éure 2E, 2F, 2G, and 2H is a plot of some of the structures
in the Temiskaming conglomerate. From west to east the strike of
both clesvage and bedding swings slightly southward and the dip
flattens.

Feldspar Porphyry of the Loke (lier Window

This 1s a coarse-gralned, messive, pink weathering rock with

e low percentage of mafic minerals, The feldspar phenocrysts up

to 1 inch long, have megascoplcally visible zoning, Between Lakes

Ollier and Renaud the inller is practically all porphyry, east of

the highway however the porphyry oceurs in
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the form of lerge dykes. In areas of porchyrr there are &

nuntber of inclusions of conglomerate, These are Just as schistose
}}}}}} as the conglomerate:areas prover and have all structural'elementg

parellel to those in the maln conglomerate areas, On elther side

of the highway et the most southern exposures in the windoﬁ ore

outerops of & 1light coloured granitic rock. The two rock types

were not found in contact so their relationship is unknown,

The large feldspar phenoccrysts in this rock end its

appearance in general are striking and it would seem worthy of

investigation as a source of monumentzal or bullding stone,

Granite and Other Acid Intrusives

In edditlion to the three bodies in the western part of
‘‘‘‘‘‘‘‘ range 1, there are e number of small sills throughout the
Pontiae which a-pear similar to the larger bodles and may be
geneticeally related to themf The larger bodies are massive
uniform granite low in guartz and contalnling sbout twice as
much microclase as plagloclase feldspar a little biotite,

epldote, and sphene. With the exception of the granite like

rock along the south side of the¥Clier(Leke window these rocks

i bear no physical resemblance to the porphyry of theYOlier(Lake

window,

- The sills although in most cases less than several feet

thick are remarkably continuous. Some are porphyritic and

although free quartz 1s rarely visible megascopically, con-

silderable sillcification has usually tsken place in the
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sediments adjlacent to then,

Younger Ultrabaslc

The exact positlon of these rocks in the geological colum
is not known but they are probably post Temiskaming, Thefe are
et leost two ages of ultrabasic dn—fthe—ores excluding the ultra-
baslic dyke near the west 1limit of‘the area. The utlirabasle along
highwey 46 at the south 1limit of the map-arez belongs te th
older crour and s older than the granite gneiss in the southermn
part of the Opesatile sheet, Thie granite pnelss in Dufay town=-
ship, on the property of the Carlson Copper Mines, 1ls cut by an

trabaslc simliler in appearance to the one at bonezlLake and

1ike 1t is in e fzult zone which seems to the mode of occurrence
of these rocks. They are of very limited extent outcropping as
8 window south of Lake Donez, Although outcrops of the actual
contact with the Cobalt roecks are not exrosed no rocks of ithils
type are known to cul the Cobzlt elsewhere and it seems highly
improhable they could be youngsr, Tast of the map-zrez along
the Davidson Creek?fault other outerops occur, The small
outcron shown &8 seéimeﬁts wést of the small bay of Kekeko Lake,
thaet the large olivine-diobase dyke crosses, is not sediments
28 indicated on map 43-7A bubt wlirabasic as_ié the point
fofming the north side of tkis bsy which 1s incorrectly showm
as dlabase, Drilling under Kekeko Lake cut a width of 2000

feet of thlis rock which caused the magnetic anomaly at this
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point (W.G. Robinson 1951).

These rocks are soft and have a narticular punky feel when
hit with 2 hammer, They dco not contaln hard rock types due to
development of tremolite found 1n‘the oider ultrabasies, The
outerops south ofVBSHEETEEEEBdo not appear to contalin much
nagnetite, Chief components aret chlorite, tale, carbonate,

pyroxene pseudonorphs, with minor feldspar.

- Bagle Dykes

A 10-foot wide, pebble bearing blotite rich lamprophyre
outerops near the west tip of the most northerly outerop of
porphyry in This dyke cuts the porphyry end strikes
atout 15 degrees eest of north. The pebbles in this dyke are
norphyry similar to the rock it cuts but{some are o Tine gralined
aplipe or rhyolite like rock,

In the extreme southeast part of the zrea a small outerop
of rusty blcoctite rich rock occurs which is somewhat similar to

that in an outecrop 1500 feet west,

Ultrabasle Dyke

This distinctlive rock forms & narrow dyke, striking gbout'
north-south and dipping vertically, near the vest 1imit of the
area.. In the large outcrop in the north nart of range 1 1t can
be seen terminating against-a fracture at right-angles to its

course and from this point north in the ocuterop it ie blind.
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Its presence 1ls suggested by angular float 1000 feet west of
\ine-

the townshlp boundary and 320 feet north of range’l-1ll., North
of the swamp along the west side of the elongate Pontiac ocuterop
are a couple of small occurrences, the most northerly 400 feet
south of an outecrop of Gowganda formation. The dyke appears to
be older because 1t was not found cutting the Gowganda formation.
Further the nerrow, linear, and continucus valley in which the

dyke occurs 1s evident as can be seen from the alr photographs

where the dyke is absent, There is no sign of this structure in

the Cobelt series hence 1t could well be pre-Gowganda., From the

south boundary of Beauchastel township thie dyke has been traced se¥

for——distance—of3i—mites- and mainteine a remarkably uniform

strike and width, its mode of occurrence being identicel to that
of disbase dykes,

An interesting speculation which the writer heas already put
forward (Johnston 1954 p, 10) can be made concerning this dyke
and the diebase dyke(s) that oceur some 9000 feet west at the

: Sawase ¢ wWheabasie
Fontiac-Gowganda contact (Stockwell 1940b). Both“%ﬁ:thaae dykes
have a constant strlke and are very persistent having been tréced
south for over 14 miles by the writer. Both are probably pre-

Gowganda and are cut by the large post-Cobalt olivine-3iasbase

dyke that trends northeast across the Opasatike sheet, Tiw

et teor—dvke— s beor——sh oY s re=turontznr—Ctoogkra—3 0% —hot




FowsslEp. North of the Cobslt rocks an ultrabasic dyke of
ldentical appearance to that described south of the Cobalt rocks
in Beauchastel occurs. Having the same strike and being of
this same rather.rare rock type adds wéight to the hypothesis
that 1t mlght be the same dyke, Furthermore some 10,000 feet
west of it in the northeast-quarter of Dasserat township is a
set of dlabase dykes lithologlcally éimilar to those south of
the Cobalt rocks (Johnston 1954), If these four dykes were
originally part of two dykes one can postulate a fault beneath

the Gowganda formation {=Hroekwel—{34

oyt rerrme
= - rs s Sreta >

Ferptsast—tur—fauits) which offset these dykes north éide
west the order of 10,000 feet, As these dykes are vertically
dipping it seems this ls a fair estimate of the horizontal
component of the movement, This movement which may be the
eauiteant movement on more than one fault is certainly not in
contradiction with the movement of 8,500 feet calculated by
Stockwell (1949b) for dlsplacement of the Arntfield-Loke Wasa

shear zone by the Eorne Creek fault.

Gowganda Tormation

Thls Tformatlon forms the Kekeko HiIlls lying in the central
part ol the area and standing over 500 ieet above the surround-

ing country, This formation is separated into segments by the

window end the Davidson = Creek’fault. The Cobglt

serlies in thie part of (Quebeec is the lower member or Gowgands
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The thickness of thls member is variable the maximum belng

about 400 feet.

The above member is overlain by a well bedded uniform

argiliite containing e few scettered pebbles st some localliies

and also & few beds of arkose and greyvweacke. The fingl

distincticn between zrsillite snd greywacke has been nade

chiefly on the basls of the feel of the rock when scraiched |

with & knife, greyvwacke ls gritty and arglllite frse of grit.

Some soft-rock (penecontemporsneous) deformetion in this
member but unlike the member below the soft-rock deformation

ie local anc comfined to one or two beds znd does not involve

all bedding. In wany of these rocks asg well ag other belded

nurbers there is 2 sordt of cleavage parallel to the bedding.

The maximunm thiclknmese of thig ~emher ic
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200 feet,

Overlying the sbove azrglllite is the third eonglomerate
member which is the highest merber of the series south of the
Devidson Oreek'Tault., It is identical to the second
conrlomerate menber described above, The thickness of this
member is ocbout 250 feet, It in turn is overlain by sn argillite
sbout 200 fecet thlck, overlying this zrgilliite is about 250 feet
thickness of greywacke and pebbly greywacke contalining minor

erkose, arpgillite, and conglomerate,

Structure of the Gowgands Formstion

This formatlon 1eg separated by e major unconformity from
81l unéerlyine rocks. Along its south contrnet the structures of
the Pontizc are mirrored in the Gowgonda formation because the

re-Gowgenda surface vary closely paralleled cleavere and

e

bedding in the Pontlac., Thie is evident from the strikes snd
dlps of the contact indicated on the mep and parsllelism of
Pontlac fold axes and attitude of the Pontlac-Gowgande contact,
The 4ip of the contact 45 steeply north and in »leces vertical
which enrresnonds with the south dip of the north contaet,
Along the north shore ofa few fragments of Gowganda
adhering to the pornhyry indicate ths same steep dip to the
south., Non-Pontlac pebbles and boulders ars often found at
and‘adjacent to the Pontiac contact., 4s a rule Pontiac

fragments are not found in the conglomerate more than several




feet ehove the Fontlece bacement, end the fragments are
represented by all major roeck-types that oceur north of the
Pontise rocks and the Cadillzme feult-zone. In thg basal
conglorerate west of highway 46 ere =z number of interesting
exposures of conglomerzte composed of granite fragrents
whieh resemble the granite east of highway 4€ in range 1,

In some nlaces the angular pgranite fragrents make wp such

2 high proportion of the conglomeréte that there are only
occasional narrow seeme of matrix., It is possible that the
Gowgranda formatign at this point is underlain by this granite.
Similar exposures occur west of the northzast-striking fault
and about 10C0 feet north of the Pontlac-Cobalt contact,

The Pontliac, Temiskaring, and porr-hyry on vhiech the
Cobalt lies 1s cuite smooth and fresh and has no indication
of & regolith., The limited curfeces that cculd be dup out
for examinatlion hed ne glecisl striations, nor were asny
soled or facetted boulders seen. These,however;would be
very difficult to find becsuse the matrix of the conglomerate
does not break free of the fragments,

An interesting structure vag observed sboult 1C feet
above the Pontlac contact in the large outerop west of
Nissakl Lake, Four comuletely concentric cirecular rows of
small nebbles occur, The cuter circle weas slightly less
than one foot in dlameter, It is poesible this structure

is simlilar to nebble polygons found in Arctle regions,



There 1s comsliderablie evidence the gowzanda Tormation wes

deposited in e besin symmetrical aboul an sasi~-vwest axis, s remnant

of this dencsit nov extends ecross the map-sheet: 1. The attitudes

of beddine (Figure 2A) indicetes & rredominant west strike which is

much less varlable than the dip., 2. At a nunber of Localities near

the Pontiac vasement, ripple marks are vislble. Theee are parallel

the actual contact of the basin a8 seen today and indleate the

ghorelline of the basin was parzliel to the precsent contact and

ffshore dlrectliorn was tuo the north., 2. TFlrure 2C = nlot of soi‘t-'f""”f
AL
rock Told axes (lines Joining points of sherpect flexure tsken as '

bRl -

fold axzes) shows that the nredominant trend of those axes is west,(¢7f'
nesr horizontel, und llkely due o rmovement (sliding of the beds in .
a nerth or south directlion, et right snrles to thelr axes) to conform
to the shape of the basin, If these soft-roclk folds were due to
overdding by led onr weuld expect their axes to trend north because
lce movement would in 211 probebility be down znd nerellel to the
arzis of the valley or besin and hence toward the wont, Arbrose and
Ferguecn (1945 .13) have estimated the pradient of the pre-Cobalt
valley; as over 100 feet per mlle falling to the west., A plunge of
arownd 2 or I degrees west hee been determined for the Gowganda folds
in the central part of this basin., Flunpges wr tc 5 degress west
oceur souvth of Uhe Davidson Creek ¢ fault and immediately to the
north which seem to be the result of rcot-Cobrlt movenent. These
lower values for the plunge indicaetes e gradient of neariy 200 feet
per mile to the west, if these plunmes sre entirely 1nitisl, a result
of the contour of the rre-Cobelt valley. A.wsst slunre 4s also
indiceted vy Figure 2C in that & larger mumber of soft-rock folds,
recorded, nlunme west than sest. 4, The CGowgande forzetion in the
?ekeko Hille staﬁds about 500 feet ebove the level ef the curround-
ing country and extends te & depth in excess of 600 feet telow this
lzvel, Teo the west in Dasserat townshit Stockwell (1949b) has
estimeted the bese of the Cowgande formetion oe 1500 feet btelow the

level of the surrcunding country. Throughout the area there



are no outliers of Gowpanda formatlon any appreclisble distance
fron the nein ouberops which egelin indicntes that no devosition
of Cobali took nlace near any of the Archean land surface as
exnnsed tolay and that the Kekeko Hills were formed by the
Atfferentiecl of erovsion of some 500 Teet “Wetween CGowganda
formatlon and the Archezn rocks formin~ the basin,

One of the lnterestins Testures of the Cowganden Tormation
1e the great thicknees which hosz been encoumtered in atlenpt-
13z to 4Arill throuss it to cineralized zones 1t cbseures from
npoer2cting. The thickmess as estlimated from ths map gives
a value of smbout 1720 foet, However dloamond ¢rill holes noar

(;;;;;5(§§E§)were stopped in Cobalt at o depth of ovar 500
feet below the lake surface which vwhen added to the Uhlclhness
of sediments above lake level indicates an unimown thickness

cet, One would estinmote the Uslckneoe a8
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in excess of 19
considersble Julzing from the Jips of the comtacis along the

nortlh and south sides of the besin oand alse arovnd the Olier
7

Drilling in the vicliniiy of the old road south of
Arnlfield ond Sust north of the Hekelo Mille chow thal the
w% north contact sloves southwerd &t more then 24 degrees and
Jeos than 45 degrees Yo o vertical desith of 535 te 907 feetl
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sre however us cteep ou the above indicaie, North of the Cller
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&g£§;>vindow in the zrea south of 42;::;;\73k‘ Ambrose and
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Ferguson (1545) have calculated the dip of ithe eoxtaect as in
excess ol 30 derrees north but they did not consider the large
Tault alons the north side of the window which AT tzken into
consideration weculd seeningly reduce ithls sugle cousiderably.
At the northeast extremity of the¥C1lier Cakedvindow two
outerope of Temiskarming con~lonerate arproximotely at the
seme clevation and 300 feet aopart have zmall natches of
Cobalt conclomerste adhering to them incdicatin~ thet the
contaect is zlwmost flat in this arca. lHowever to the west
the contaet ie exsosed in e pit end dips neerly 70 Zerrees
t.0 the north.

Although the writer 1s in egreement with Arbrose znd
Feresuson's (1945) Ainterpretaztion of the structure in the
Cobelt rocks as due to deposition in & bhasin zc z2dditicnal
evidence nresented seems to substantlate, re 1s z2lso in
agreement with Stockwell (1249b) that there has, for a
nurber of reasons been folding as well as faulting of the
Gowganda formation: 1. The simple observatlion that the
bedding near the basement of the formatlon hes & much steeper
dilp than the angle of repose, and maximum permissible initiel
dip indicates there has been further tilting (folding) in the
é¢irectlon of the Inltial dip. Along the north shore of Clier

L
dips in the prevwacke lenses which are free from soft-

rock deformation ere in excess of 50 degrees, at the Pontise-

Gowgande contact one dip of 45 degrees was found. 2. South



of the Davidson Creek?fault a syncline in the Gowgenda
plunges 5 degrees west, In the north limb of the structure
dips in excess of 40 degrees occur and indicate folding due to

movement on the Davidson Creek?fault.

Diebase Dvkes

Iwo north-striking diabase dykes wlth dips near 90 degrees
oceur in range l. AB they are not in contact with the Cobalt
serlies thelr age relation to i1t is unknown, The easterly dyke
is porphyritic and appears to contaln olivine., The dyke near
highway 46 i:-l.aeo;phyritic in places and quite altered, neither
quartz nor altered olivine could be identified in it. These
dykes were not found in the mapping south of the outcrops shown
on the accompanying map,

The post—GOWganda diabase dykes are all parts or offshoots
of the Aldermac dlabase, One offshoot traverses the entire
sheet from Wasa Lake southwestward and has been traced beyond
to the interprovincial boundary., Its course through Beauchastel
townehlp ls slong a well defined fraecture which in strike at
least parallels the Horne Creek fault., In the Archean rocks it
appeare to occupy & fracture along which there was considerable
pre-dlabase movement. Dips obtained as indicated on the map
suggest the fracture the dyke occuples changed dip in fault
blocks bounded by north-south faults in the vieinity of‘highway

46, The fact that the structures in the Temiskaming are
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parallel in these blocks seems to rule out the roecibllity of
the dlfferences in dip of the dyke belng due 4o rotation of
fault blocks.

This dyke is conslderably eltered conteining 2 lot of
epldote ot numerous.localities. Tt hes been clocsiflied ae &
quartz dlabzse or gebbro, by others,

North of the nrominent hill in renge 111 =t the east 1imit
of the area are a fevw oulcrops of e dyke similer in aprzarance
to the Aldermac diabase end the dyke deseribed e2ove, Thils dyke
16 elso Iin ell probsbility part or an offshoot of the Al@ermac
dyke. There has been considerszble movement or deforration along
thls fracture both befecre and after intrusion of the dlabase, its
continuatlion northwest is a lineer valley with evidence of
deformetion élong 1te walls end have been indicaged an a2 fault
on the accompanying mep., To tne south in lot 41, reage 1,
Beauchastel township Wilson (1943) foumd what 1o orobably the
continuatlon of this same dvke (Aldermae?) cuttine the large
olivine diasbase thatAtrends northeast across the Opasatiks sheet,
This dyke (Aldermae) hns been iraced by the wriier to the south
1imlt of the Opasatika sheet. The large olivine diabase referred
to mbove cuts the north-south dizhass dykes west of Omasabika
Lake and slso the ultrebasic dyke in lontheillard township. Two
of these crkes are definetly vort-Cobalt, The exrge olivine
dlabase dyke that trends northesst from Dufay.Lake in Tufay town-

ship, where the writer founa 1t, cut the Gowgenda formation and



i8 post not pre-Cobalt sr cteoted bﬁ~H.C. Cocke (1922). Hence
there are ot leerst three entircly reperete agee of dicbrse dykes
belonging to three entirely ¢ifferent epoche of dichease intrusion
in the Opasatlika sheet, If the ultrabasic dyke near the vest
1imit of Beauchastel township 1s included in the disbass growp

to which ites mode of ocecurrence is identleel therz azre four
reriode of iIntrusion of rocks of thils iyre. lThe fact that there
ere at least two different apges of north-striling diabace in the
worente aree 1s of coneldersble consegquence as there is an
assoclation probably not aceldzntsl of the awlphldes with cizbase
dykes of this stiltude at the Horne, Guemnnt, and Normebtal Mines.
At the Aldermac the ore was naear bub not adjacent to the drke.
wilson hae welghed the evidence and nltheurh he emphasizes that
it is conflicting hs feels +that it favoure the ors at Noranda es
being post disbase (1941); Wileon (1956, Mipuwres 4) indicates

ne diabase he considers the Noraende dyke cuts the large olivine
dlubape, therefore LT the ore ot Norands is later than the Norands
dlabace dyke 1t muet be nost-Cobeld,

ihe Tollowlng ralationships to gulphides in the eres were

notlced, which have of course litile bearinc on the problem of
the reiatlions ol sulnhider to bnee metsl deposits in the resions
l. In & pit within the older dirbase dyke (Katachewan?) on the
poilat between Lamy Bay and the main part of Opasatika Lake a very
narrov cuortz veln striking 2¢ degrees north of east and dipping

8C degrees south, conteins carbonate, chlorite, end a little

chalcopyrilite.



2. The branch of the Aldermac dlabmnse thet trends southwest across
the map-area 1ls adjacent to chalcopyrite exposed in pits at Clier
Creek ebout helf a mile west of the Beauchastel-Dasserat boundary,
Atvthis locallty it az-peared to the writer the dyke cuts'the
chaleonrrites,

To the wegt in Onterlo, where the Cobalt series is nore
ebundant and car be uced to determine the relative age of tnese
dykes, & set of clivine dlebamse dykes, strliing northwest, is in
most areas considered the ycungest set and resembles the olivine
disbase in Quebec, s does a set striking northeast in the east
Porcupine area. In the Gowpgends srea E.S. Moore (1955) has
separated the dlabase Into four different ape sroups, elthough
he belleves two are related,vit would smeem to the wrlter there
i1s & posslbllity of four separate epes of diebase in the Cowganda
eren, This 21l noints 4o hhe obvioua conclusion that there are
more eges of dlsbase than commonly supposed end there is no good
ceriterdon from which to determine thelr ame, lacking crosscutting
reiations, The strike of a particular dichose dyke or its
composlition does not necessarlly mean it is a certsin arce,
although dykes of the same age tend o have the'same strike and
conwoglitlon, drkes of widely different ages will have identical
strikes becauvse & fracture pattern once developed tended to re-
open to provide siructures for dykes of different ages. In the
Noranda ares three probable ages occupy the north-south direction

the ultrabasic, HMatachewan? diazbase, and & post~Cobalt diabase.
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One of the difficuliies in establishing the cre znd relative
ages of these dykees is the fact they have often been the locus of
movenent, esrecirlly the older dykes, which has been both post
and pre~dlabase on the fracture they occunry. The nist-3iabase
movenent ing Jointed the dleboss and consequently they are
plueked ouvt end do not outerop., The writer hee found thet care-
ful search of the walls of valleys =uspected of beins eglong dlshase
dykee olften reveale fragments of disbase adhering to the wells,
felling this a few dip needle readings will often surrest or
conflirm the presence of a dyke that does not outerop.

Considering the grest lensth, wniform width averaszing 400
feet, of the large olivine diabase dyke in the Opesatika sheet
and its depth of cover at the time of intrusion which as far as
knovm wee et szome points, the thickness of {the Cobzli series or
e probabls maximum of eboult 3000 feet 44 Ls hard 1o reconcile
how this structure could exist and form without having been e
feeder for lava flows which heve rince been removed br erosion.

Pleistocene - Recent

try

lpure 3 Lo on attenpt 4o show gome of the features of
glaciation which could not be shown on the reolorical map without
over complicnting 1t., In ronming the bed rosk ~enlosy on a
scale of 1 inch to 500 feet the comtry vas pone nver quite
corefully and 1t seemed ndvisesble 1o note, 1w nassing, any

features of the Plelstocene geology, am 1t is not likely the area

will be mepped es carefully again for some time., Too Af a
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study of the Pleistocene pesloxy is rmede at eore future date
Figure 3 might be of some help, as this work zay be done under
much less favourable condltlons than existed whsn the nresent

survey was amnde, The arsa was almest Joveld of second growih or

E3
K
)

§

growih of .y type which obozures many fectures, Also as large
guantities of gravel arc uged neardby for road Huillin~ and mine
raek-fill, the locntlen ef the ezl gratemz in tho casterm pert
of the area which contain lerze guaniities of rcod rrevel ip of
considernble econoric imrortencs of ic the lecobicn of eress under-
lain by clay which are the only ones suitabls for coltivation,

It shouléd be ermphasized that the moralines are 111 {loanm, zand,
gravel, and boulders, 2t8.) that could probobly be wtlilized for
road £111 but ere net o sourse of reood sorted ~revel for such
purnopez a8 road surfacing, which can be obitalned frow the

eskers, Although a speelal effort was made to locate every

outerop the same effort was not made to locate
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every nminor gleclal feature such as washboard moraines, = =
As a speclal study was not made of the features of
glaciation and in cases where it could not be determined whether
ridges were wachboard moraines or eskers or some other feature
they were shown by a seperate circle symbol, Authoritles are
““““““ not agreed on the origin of washboard moraines and 1t 1s
possible those in this ares are of more than one origin. They
are one of the older glaclal features althoush superimpoaed‘on
irregular till hills they underly the lacustrine clays and have
in some cases been pertially destroyed by weve action in
glaciel Lake Barlow-0Jjibway, Where thls hos oceurred rows of
large boulders ere left behind, This feature is noticeable
in the series of moralnes in range 111 at the east limit of
the map~area and e£lso in the moraine in rangme 1 on the large
outerop at the east boundary of the area in range 1. In what
sopears to be thelr umedified state the moralnes are about
10 feet high, quite sharp crested the steeper slde facing south
,,,,,,, more often than north and have & maximum exposed 1ength of less
than 2000 feet. There are not a sufficlent number of well
developed or preserved moraines to accurately determine the
distance between them. The average of this distance is slightly
over 400 feet which eccording to some is théirhte of retreat of
}}}}}}}}}}} the ice, Locally on the north side of the morszine the country

18 often several feet hirher than on the south side. Where

curved they tend to be convex southward and in some instaonces



1t is noticeable that at small outerops along the moraine, that
sectlion of the moralne, has & sharp flexure to the south suggegt—
ing that their formation hag something to do with ice movement
which wag easler over a rock outerop. The moralnes are coﬁposed
of t1ll and occur in areas underlein by till and are never found
on large bare outcrops., There are unfortunstely no cross-sections
of them exposed. It is worthy of note thaet there mey be some
comnection between the origin of the washboard morsines in thie
area and the prominent range of east~west Cobalt Hills. In the
Opasefika sheet washboard moraines were not found north of these
hiils (this could well be due to the much mdre lirmited areas of
till in which vashboard morseines occur) and zlthough they occur
et least to the‘south boundary of the sheet south of this
monadnock)they vere not noticed south of the eastern limit of

1t which lles well within the sheet., If the oricin of the
washboard moraines 1s due to these hills which stand in en
east-west ridge 500 to 600 feet above the surrounding cowmtry,
it could have been due to their action as a”divide and buttress
between the main ice mass and a local area of ice south of these
hills. This smaller area of ice south of the Kekeko Hills would
be independent of the main ice sheet north of the hills at one
stage in the retreat of the ice, In this local aree of ice the
opportune conditlons for the formation and or preservation of
moraines existed while to the north in the nein ice sheet they

did not., Thelr formation was dependent on movement of the ice.



They are ap?roximately at right angle to the rlacisl strise.
They are compsed of till and there is no evidence of sorting or
transport by water,

The highest abandoned beach noted in the ares occurred at
elevation 1225 (estimated from & topograshic mep recently
prepered by the Topographic Survey). Striations are not
preserved in the Pontlac rocks exposed and are found only in
dykes end veins and west of hipghwaey 46 in the extensive
stripplinge exposing outcrope that have not been subject to all
surface weathering egentS. The striations indiccte = fairly
constant direectlion of ice movement at zbout 10 degrées east of
south. At one locallty west of hipghway 46 older fainter
striations at south 20 deprees west were definetly cut by

younger striatione at south 12 degrees east.
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STRUCTURAL GEOLOGY

As an ald to study of the structural geology 22 equal
erea statistical diagrams of primary and secéndary strﬁctures
in the ecrea have been prepared. As yet this approach to |
structural geology is seldom used, in this country, but as 1t’:4%
18 believed it will in time become more widely accepted and
a8 the report is written for the future ;s well as the present
this Figure (2) which embodies an enormous amount of factual
information has been included, The explanation + preparation
of these dlagrams 1s beyond the scope of this report and the
reader 1s referred to some of the more recent editions of
texts on structural geology. An effort has been made to
write the revort im such a way that it will be intelligible
without reference to this Figure (2) and although this is
not necessary, for an understanding of the contex even where
reference 1s made to 1t,these diesgrams depict more than any
anount of explanatlon can hope to even inadeguately convey.,
When a‘great many structures have been recorded snd are
avallable for study by this method as is the case here one
is confronted with the problem of what areas or divisions
to prepare dlagrams for, or in other words how many dlarrams
will adequeately desict the structures and at the same time
indlcate any major variations in them from one part of the

map-area to another. One of the most obvious divisions is



for rocks of different ages and types and by making this
division and proceeding by consbructing disgrems for smeller

areas and combining these when they eppeared similar the

E vriter has reduced the number of dieagrams to 22, A division

in the Pontiac rocks is mode at highway 46 because the
character of the outecrops is very much different on either
side of this road and the method of mepping employed was
different and there are also some differences in the
structures.

The structure of the Cobalt rocks has slready been
discussed and the followlng section is devoted mainly to
structures in the Archean rocks,

Folds. The majority of attitudes or'bedding
determined in the Termlskaming series (Figure 2E) indicate
e west-strike.and north dip, This 1s identical to the
structure in the Pontiac where the beds strike near west
and invarlaebly dip north (Figure 2I and 2M), Adeguate
structural date is avallable to show the Pontlac has been
isoclinelly folded and 2ll fold axes ;verturned southward,
As for the plunge of the Pontiac folds the writer has not
yet had the opportunity to compile and study available data
south of the map-area which would be of considerable help
in thle problem. Drag folds are not common but as can be

seen from the map those for which complete information



could be obtained,appear congruous. Of the 14 whose saxes
could be determined (Figure 2¢) the plunge of the majority
wae at about 30 degrees in & direction near northeast, If
these drag folds are congruous the major fold axes would be
expected to have the seme plunge however this does not seem
to0 check with the attitudes avallable in the very limlted
exposures at the moses of folds which indicate the plunges
steeper than 20 degrees and in some 1pstances nearly vertical.,
There zre two sets of crenulations in both the
Temiskaming and Pontiae, Those in the Temiskaming are in
the schisi lamellae of the highly schistose congloéera%e
matrix and in the rontiac they are in the highly micaceous
beds and micaceous parts of the beds and a set plunging
northward is much more common than in the Temiskaming., 1In
the Pontlac ﬁhe two sets often occur together and ere about
at right angles as can be seen from the map. An attempt has
been made to sepearate these Flgure 2R and 25; where they
ocecur alone, 1t is difficult to determine to which set they
belong and they have been more or less arblirarily separated
in Figure 2R and 25. About the only criteria for distinetion
between sets belnpg the directlion of plunge and the more open
folding and larger amplitude of the north plungling set. The
height of the individual crenulations seldom exceeds ¥ inch

in either set and 1s usually nuch less,

41
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Cleavage and Schistosity. The cleavage in the Pontlae is

parallel from bed to bed and where beds are transected cleavage
cute through them indiscriminately regardless of df{erwwws in
character. This cleavage is largely parallel to bedding (compare
Figure 2I and 2J; 2K end 2N). In the area west of highway 46
both bedding and cleavage are much steeper in range 11 than
range 1. There are locelitlies in the south part of the map-area
where two cleavages can be distinguished, & cleavage epperently
the older is éxactly parallel bedding and occurs in sandy beds
and is cut by a later ang much more common cleavage, the one
11lustrated in Figure 2J and 2N,

In the Temiskaming bedding and sswsbib  appear parallel
(Figure 2E and 2F) the schistosity corresponds to the cleavapge
of the Pontlac, also striking west and dipping north and would
seem to the writer to have origlinated at the same time  °,

Joints and Other Fractures., In order of numbers recorded

a8 deplcted in Flgure 2D, 2L, 2and 2P the joints in Archean rocks
can be arranged In csets ns follows:
SET 1 Striking slightly east of north snd dipping near vertiecal,
SET 2 Striking about west and dipping about 50 degrees south.
SET 3 Striking aboutvEO degrees west of north and dipping
steeply west,
SET 4 Striking northeast and dipping steeply east,

The Jolnts of SET 2 in the Pontiac west of highway 46 appear



less numerous than to the east (compare Figure 27 and 2L).
This is apparently not due to any actual differences in the
number and importance of these jJjoints but due to the moss
cover which has obscured these rather low dipping joints west
of highway 46 while east of 1t they are readily exnosed and
recorded.

One often encounters the statement that the fracture

pattern in homogeneous igneous rocks 1s more uniform than in

less homogeneous rocks such es sediments, The plois of joints

for the area in guestlon do not bear this out, there is very
little difference in the joints in Archean igneocus or
sedimentory rocks,

Linear Structures. In addition to the folds and

crenuletions other iypes of lineations are szbundant. In the
Temiskaming conglomerate the pebbles and boulders are
elongated throughout end plunge north (Figure 2G). In the
Fontlac long axes of micas and guartz on ﬁhe cleévage give
g2 strong lineation plunging slightly east of north,

Irneous Structures. The two granite bodies in range 1

could well be part of the same body which is unroofed =t

these points, Similor bodles occur to the west on strike in

Dasserat township., It appears that these bodles as well as

the smaller sllls were intruded parallel to the bedding

cleavage plane,

43.
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Lake Donez adjacent to it is quite schistose, The schlstosity
strikes about 10 degrees north of east ond dips 80 degrees
south. Strong slickendides plunge 4 degrees west and indicate

3

the north side moved east. Also present are later fractures

- 8triking 25 degrees north of east and dipping vertleal ,cutting

the above schistosity and contgining the mejority of the quartz
stringers present. Stockwsell (1949 b) has shown that the
separation on vertlical dlabase dykes at this fault was in excess
of 500 feet south side west, In ths map-zrea the post~Cobalt
movement scems to have had e vertical comvonent for the follow-
ing reasons: 1 To produce.the syncline that liee mlong the
south slde of the fault, which was in all Probabllity a result
of movement elong 1t, the south side must have moved downward,

2 Although exposures are for the most nart lacking lumedieately
north of the fault they indicate this snrea is wnderlain by the
lovwer part of the Gowganda formation. The ocuterops of conglomerate
along the north slde_of Nisscekl Lake are characteristic of those
near the base of the Gowgande formation., About 1000 feet west
of Lake Donez is an outerop of the basel type conglomerate which
contains Pontiac boulders 1ndicat1ng it 1s very near the Fontiac
end there 1s & poseiblility that the drift covered area in the
vielnity is actually underlein by Fontiac. Although the above
factors indicate a pest-Cobalt movement of south side downwerd

e noticeable increase in the grade of metamorphism of the



Pontlae on the south side or this fault at Kekeko Lake suggést
the pre~Cobalt displacenent was the opposibe, south side upward,
A Tault somewhat similar to the above fault along which

there has in all probabllity been both pre- and post=CGowpganda
movement is the fault along the north side ofﬁiake Olier window,
In the prowinent valley at the north side of the Lake Olier
vindow ,east from Leke Renaud )the porphyry and Temlskaming
conglomerate are more schictose thén usual and this schistosity
i1s much steeper than the regional sehistosity of the Temiskam%ng
conglomerate, This feature is noticeable all elong the fauit,
although east of the north-striking fault that offsets the large
porphyry dyke 1ts course is less certeln, Another feature that
nakes this fault & structural necesslty 1s the position of the
rocks on elther side of it, If the Gowgande rocks on the north
slde of the fauit et the lowest point of outerop are projected
south up dip they would intersect the hligh outerops of porphyry
and Temiskaﬁing on the south side of the valley. Too these
Govgendae rocks north of the fault are the upper part of the
formatlion and if all members of the formeation were g =
present at this point the vertieal component of the movement
vas considserable,

hortheast Btrikine Faults.  South of Lake QOlier there is a

promlnent linear valley thet has this trend and elong which there
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1s & horizontal separation of the ultrabasic dyke andi the Pontiac~
GOWganda.contact. Assuming: 1 that the ultrabasiec dyke is
vertical and 2 that all movement on this fault was post~Cowganda,
2 that the dip of the Gowganda-Tontiamec contaect is 65 degrees north
one can ectimate the displacement on this fault as horizontal
movgment south.aide 600 feet northeast and the vertical component
in excess of 2000 feet upward., This does not check with the
movement supgested under econcinic geology on number 1 and 2 veins
et the Cran-For property which may meen Qome of the shove
assumptions are incorrect.

North of Leke Renaud are a group of faults with a somewhsat
similer separatlon which could well be the extension of thig
fault.

Faults Striking ﬁorth. There are probably & sreat many
faults of this attitude with small displacement. The only
evidence for these faulte is closely spaced north~striling joints
and occaslonsl displacement of east-west contacts sueh as dykes
and fold axes, Some of these faults are alons prominent valleys
such as these south of Nlssaki Lake, As & rule the ceparation is
east slde north and slickensides indicate the movement was neexrly
horizontal,

Cririn of the Structures.,  The structures of both the

Archean and Proterozdic rocks in this aree owe their oririn to

movement alonr and deformation caused by Larder Lazke-Cadillac
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fault zone and assoclated structures underlying the Gowganda
rocks., The structures in the Proterozoic Cobalt rocks are the
direct result of deposition in a great valley formed in the
weaker schlstose rocks elong this fault zone and to leter ﬁost—
Cowgenda movement on this and or associated faults. The most
plauslible explanation for the structures of the Temisckaming
rocks of the Lake Oller window, and the Pontliac rocks to the
south, would seem to the writer, due to thrusting of the rocks
elong the north side of the Larder Leke~Cadillac fault zone
southvard and over these rocks, Thzt such took place and thet
the structures in both the Temiskaming end Pontlac rocks are

a result of moverment (& south and upwerd direcition of tectonie
transport) is indicated by the following considerationss

1 1In the Temlskamlng and Pontlac rocks, bedding, and cleavage
dip north Filgure 2E, 2F, 2I, 2J, 2N, and 2N, The axial planes
of the 1lsoclinal folds in the Pontiac rocks dip north having
been overturned to the south which is probably alsoc the case
in the Temiskaming and would be anparent 1f more data were
evalleble,

2 The linecor <amwed=ewi | = elements@long exes of pebbles

and boulders in Temlskaming conglomerate, (b) long axes of
ninerel grains in the Fontlac all plunge northward (Figure 2G,
2K, ond 20) =nd ere a right engles to crenulations Fifure 2H

and 2R and fold axes Figure 2E, 2I, ond 2M. The most loglecal



explanation for this pattern of structures is movement parallel
the linear elements end at right angles to the fold axes,

“j 3 The crenulations,particularly,in the west-striking and north-
dipping schist lamellae of the Temiskeming conglomerate matrix
have gently dipping'down dip 1limbs,and steeply dipping to over-
turned,up 4ip 1imbs indicating both by drag and feel of the
surface that the movement was north side upward and south.

4 The crenulations in the Temiskaming conglomerate (in 3 above)
adjacent to some rreatly elongated pebbles form a fish bone
pattern: es the parallel crenuletions approach certain pebples
the strike on both sides of pebble change and they curve north-
wvard and down the dip«f the schistosity instead of remalning
strike 11nes in the plane of schistosity. Thus they have
somewvhat the appearance of a fish spine (head north and down
dip) with the pebble forming the spine and the erenulstions

the rlibs. VWhether these crenulations formed in the above
pattern or formed at ripht angles to the axes of elongation of

‘‘‘‘‘‘ the pebble and miprated to theilr present position, strongly
gungests the pebbles offered resistance to movement which was
easier some distence away from thep in the matrix of the
conglomerate and that this movement was north side upward end
to the south.

5 The speclal relationships of certein fractures are in

accordance with the above interpretation of the structures:



() A set of prominent Joints, (CET 2) thet usually form the
south slde of outerons in the Pontiac and Temlskeming, strike
west and dlp about 65 deprees south and are at right engles to
the prominent cleavage (and or schistosity of both the
Temiskaming and Pontlae rocks). The lines of intersection of
these joints znd the cleavage is horizontal aﬁd rarallel to
axes of one set of crenulatlons, Hence these joints could be
explained as due to "tension" by a movement of north side upvard
and southward. Joints of SET 2 are parsllel to the lineaﬁion
: that plunges north that is long axes of mineral freins and |
pebbles, and would appear to also be "tension" joints which
tended to open at right angles to movement. Tension joints
parellel to movement seem to be of common occurrence snd have
been described for numberous areas., Further indications that
these Joilnts are of tension origin are found in the fact certain
dykes occupy them end also Figure 2T indleates more of these
Joints than any other set must zt one time been open to ellow
minerallzers passage along them to form ridges vwhere these
ninerallizers reacted with the rock snd formed resistant sheets
along the joints that now stand up as ridges,
€ All schistosity, cleavage, end other surfaces which strile
vwest and dlp north along whieh there was appreclable movement

have an arrengement of irregularities such that the feel of the

surface lndiceztes movement was upper slde south and upward




parallel to the lons axee of mineral grains and pebbles,

T A consideration of the structures oﬁ & reglonal basis points
to the Larder Lake-Cadillac Fault zone lying to the north has
hed o profound influence on the structures: (a) The Ter@kaming
conglomerate becomes more schlctose northward and is rmuch more
schlstose along the north side of the Lake Olier window ang
throughout 1s much more deformed than any of the Pontiac exposed.
Lineationé such 28 elongation .f minerals (pebbles) and
schistoslity are much better and more strongly developed in the
Temilksaring thﬁ?utﬁs Pontiac, (b) South of the map-ares there
is %lmarked chence in the structure of the Bontlac from over-

turned isoclinal foldes to more open folds the axes of which do

not all trend west; in faect the isoclinal folding in the map-
erea enppears 1o be superimposed on earlier structures in the
rFontiac,

Aze of the Structures. A4s pointed out sbove the structures

}é produced In the rontlec, associated with rovement on the Larder
Lake-Cadillac fault zone apear to be superiﬁposed on earlieyr
structures, Another fact seems to point to this same conclusion-
in the Zontlac rocks for a distance of & mile or more south of
the Cobelt-rontlac contact slmmet all parnet and stauroclite
have retrocressed to micas due to a later deformation. These
mlnerals especlally stourolite are rere in this zone and

netamorphlic lsogreds have been located on the basis of pseudomorphs




or rare occurrences of these minerals which serves to identify
the pseudomorphe. The metamorphism of the Pontiac rocks has
been caused by the large granite gneiss bodies in the south
part of the sheet (the evidence it beyond the scope of this
report) hence these granite gnelsses must be older than some of

the movement on the Larder Lake-Cadillac feult zone. Another

factor which also suggests all acid intrusive rocks in the area

are older than some of the movement on the Horw Creek and or
the Larder Lake-Cadlllac fault zone is the separation of the
older north-south diabase dykes as explained under the ultra-
baslc dyke. If these older north-south dykes are the so called
Matachewan dlebase, as far as 1s known, they are younger than
all acid 1ntrusives in this part of the Cansdian Shield and
hence 1f faulted thle faulting took place after emplacement of
of all acid igneous rocks in the erea.

The feldspar porphyry in the Lake Oller wiﬁdow is much
less schlstose than the Temiskaming conglomerate which consider-
ing the foregolng, suggests it may be younger than the granite
gnelss in the socuthern part of the Opasatika sheet and may belong
to an entirely different period of granitic emplacement.

As emphaslzed, structures in the Temiskaming and Pontiac
are 80 nearly parailel they are likely the result of the same
deformatlon although an unconformity separates these rocks

(Wilson 1943). The slight differences in attitudes are perhaps



best exriained by the fact they zre not for identical zreas or
could be due to slight movement or rotatlon due to nmovement on
Taults since thelr formation. There ere however a few structures
in the Pontiac that were not found in the Temlskaming conglomerate
such &8s drag folds and crenulatlons that plunge northestwerd in
the guadrent between north znd east, these could well be pre-
Temiskaning structures.

It 18 intercsting to note that once the fractures or joints
form in an area subscguent deformation tends to produce joints
of the =ame attitude., As already nolinted out the granite_in the
erea tended to follow clsavage and bedding of the Pontlac and
yet the joints in it are parsllel to those in the Fontlac some
of which alrgaﬁy exlisted when the granite was emplaced, Af the
explanation for their origin es vresented is corrsct., This
same condition 1s true for the Cobalt series, north-stiriking

Jeints zlcong wkickh there has been introducticn of material

3

(Figure 2T) are pre-Gowganda ac was the introduction of mineral-

X

izers cc they are overlain by the CGowganda. Similarly the north-

striking uvltrebasic dryke near the west limit of the arez appears

to also be pre-Gowganda. Yet the north-striking fractures of

identicel sttltule to those deseribed above formad later in the

Cobalt 2 can be szen from Figure 283. These north-striking

fractures offsel the post-Cobalt disbase in the Lake Oller

window. 1In the rock cut at the last outcrop of Temlskaning



conglomerate on the east and right hand side of highway 46
there 1s an excellent exposure where glips and other fractures
associated with the north striking faults striking sbout 10

degrees cast of north and dipping 75 degrees west cut through
>>>> the older west striking and north dilpping schistosity,
Study of Flgure 2B reveals that there sre two setz of
Joints in the Gowganda formation that do not oceur in the
Pontiac and hence might be considered the result of Proterozoic
deformation.

l. A set stiriking north 70 degrees east.
2, A set striking northwest.

It 1s appropriate to point out here that two ages of post-
Gowganda diabase dykes strike north 70 degrees east: the
offshoot froﬁ the Aldermac disbase that crosses the map-area
and the large olivine dlabase dyke that trends across z2lmost

the entire Opasatlka sheet from Lake Dufay to a point beyond
""""" Kekeko Lake., Airborne magnetic data indicate this dyke is at
leat two hundred miles long (personal communicetion A.W. Derby).
;; 0f these two post-Cobalt dykes the Aldermac diebase is
‘‘‘‘‘‘‘‘‘ separated south side 400 feet west by the Horne Creek fault
while 1t 1s not offset by the Larder Lake-Cadillae feult zone.
This 400 foot separation in appsarent opposite direction to the
combined separation by the Larder Leke~Cadillaee feult end the

Horne Creek fasult on the older north-south dlabase and ultra-

basic dyke (north side 10,000 feet west) which 1f nothing else



suggests movement on these faults was limited since intrusion
of the youngest diabase in the area.

Conspicuous by their absence in the Gowganda formation
are jolnts of SET 2 in the Archean rocks which strike west end
dip south, The fact that these fractures are sbsent in the
Gowgands formation would seem to substantiate the origin
potsulated for them as tension cracks related to movement on
the ecleavage which took place rrior to deposition of the
Gowgenda formation., They are however present in the granite
which seems to have been smplaced after the cleavage formed
in the Pontiac but the majority of these joints were determined
for emall granite bodies which eould well have Jointed parallel

the older jJoints in the encloseing Pontiec,



ECONCMIC GEOLOGY

From knowledrge mailned to date it would appear copper
prospects aﬁe the moet likely ﬁiﬁeral discoveries to be made
in the area, Some low 5old aasays have been obtained from the
Olier Lake window but 15 well mineralized samples throughout
the areaz of Pontliaec rocks and intrusives cutting them assaye&
nil in gold with the exception of one that ran & trace.
Molybdenlte occurs in a number of pgranite dykes and guartz
veins but none of these occurrences are significant. At the
south 1imit of the map-area in Montbelllard township are large
areas of altered uliracbasic rock which are possidble sources of
talc and soapstone. No nsbestos wae noticed in these rocks,

On the property of (ran-Kor Mines narrow veins of galens
and sphelerlite occur all discovered to date are lescs than one
foot wide. These lead and zinc occurrences have been indicated
on the map,

Ocecasional flékes of graphite occur throughout the Pontiae
rocks but none were noted in sufficient quantity or size of
flakes to appear a likely source of grabhlte., The highly
graphitle slates In the Fontlac contain an mmorphous type of
prephite vhich 1s at present of no commercisl value. Ab
widely separated points in the area of Pontiac.rocks there are
occurrences of plates ilmenite up to one~-hrlf inch in diameter
which are probably only of mineraloglcal interest, These

occurrences are ln small quartz stringers. The sediments
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adjacent to these siringeres are silicified and the ilimenite
occurs in the quartz or in vuge within ithe stringers which also
contaln carbonate and coarese green mica.

There cre n large nusber of barren quartz veins snd
strincers parellel to the cleavage 1ln the Pontlac, especieally
where there has been more than normal movement, Poles to 260
of these veins (Fipure 2U) indicate that the majority strike
west and dip 40 degrees north, & few strike near west and din
south and a s%ill scaller group strike north and'dip steeply
east or west, From these attltudes or & comparison of Figure
2J, 2N, 2L, 2F, with 2U, it can be seen the guartz veins are
predoninantly parallel to the well developed common fractures
especliclly the cleavage-bedding nlane and to a lesser extent

west-striking and south-dipnping jJoints and steeply dionping

™
NN
joints striking north. . X}ﬁ .
R
g;an-qu Mines* This property llez lmmediately west of “ﬂi/{és

!

7
7€

hishwey 46 in ranges 1 and 11. The rain showing or number 1 'V
vein lies 800 feet west of hichway 46 just south of renge line
1-11, It 2nd the number 2 veln which is about 1200 feet west

#The writer lg indebted to Mr. Th. Kouwlomzine gonsultiing
enginser for @ran-Kor Mines who »laced¥his rescris''on thre
property at the wrlter's disposal, All assays and dimensions
and grades quoted are token from Mr. Koulomzine's renorts.
The locotlon of the dlmmond drill hole szst of the swamp nezr
highway 46 has been teken from the survey of EKoulonzine and
Geofhraq # R™™\" ~ ag the sand pipe couléd not be located, The
remalidier of holes howsver were located and the sttitudes
determined oy the writer's narty.



of number 1 veln have been knaown for many years. Considerable
test pltting wae done throughout the property and some drilling
but as the velns contaln practically no precious metals they
¢1é not,untll the increase in price of copper attfact attention, -
In the middle of July, 1951 the present owners commenced
develonment of the property. Froz July to November, 1951 the
followlng work was donet

1. 32,900 linear feel of bulldozed trenches Ifrom whieh 5,9C0

cublc yards of earth were removed,

2. 2,580 linear feet of hand~dug tranches from which 480 cubic

yerds of earth were removed,

3. 2% short dismond drill holes totalling 4,472 feet, =211

except one were on nutber 1 vein,

From August 4 to December 12, 1952 the following work was done:

1. 2,000 linear feet of bulldozed trenches,

2, 2,420 lingar Izet of hend-trenching.
3. Tetween Avgust 4 and Sentember 15, 1952, 2,822 feet of
diamond drilling was carried ogt on number 2 veln and in
exploring the area west of number 1 veln. In 1953 and early
1954 the following bulldings were constructed: hoist room,
compressor ched, and combination olflce dry and core house at
number 1 veln, Cther work done on pasrts of the property
conalsted of a spontaneous polarization, electrical survey,
and a magnetonster survey,

The portlon of the property which received most attention

is nead the north limit of outcrops of the Pontiac series in a



fault tlock between northeasterly and northerly striking faults,
Probably due to movement on the northeasterly striking fault
south of Lake Ollier the structures in the Pontlac in this fault
bloak are exceedlngly complex, and in contruast to the apparent
lack of mineralization in the rest of the map-zres in these rocks
minerslizstion is widespread as can be seen from the number asnd
locations of test nlite indiceted on the map, Number 1 snd 2
veins ze well as & great meny of the other velns on the property
strike east of north (Figure 2V$. Thies figure & plot of 106
roles to fractures ccntaining galenﬁ and shhalerite and or
chalcopyrite, on the Cran-Kor prOperty,ind;cates the largest
number of these fractures (whose attitude was determined)

strike 25 degrees east of nofth and dip 78 degrees east,

Except for a few veins all sﬁrike northeastérly and dip in
excese of 60 degrees elther northwest or southeast. A small
group strike 20 degrees south of east and dip 55 degrees

north. Fractures with the came attlitudes as fhe fractures

and velns contalining sulphides on the CranpKor property do

nct ocecur or are not common in ﬂhe Gowéanda formgtion

(compare Figure 2V and 2B) &nd are much more common in the
Pontiec west of highway 46 than east of 4t (compare Figure

2L 2nd 2P with 2V). Fractures with this attitude zre &lso
present in the acld igneous rocks cutting the Pontiac

(compere Figure 2V with 2D),



Number 1 vein strikee north 8 degrees.east, at the south
1imit of exposure (Just nerth of the most southerly bulldings
ghown on the map) the dip is ebout 75 degrees west, dimmond
drilling indicates 1t ls nbout 70 degrees westi, As the vein
is traced north it swings to the east and at the point of
gharpest curvature the dip is still to the west but nearly 90
degrees,northeast of thls flexure the vein has been traced for
nearly 400 feet but the chelecopyrite content 1s very much
lower than in the southerm portion. It'averages,over 5 feet
in width snd contains perellel cuartz veins and stringers of
two or three different generations of guartz some of which is
vuzgy. Tourmaline was the only gangue minsral seen other than
cuartz, With the exception of e very small amount of pyrite,
chelcopyrite 1e the only sulphide, bornite and chalcocite
form secondary unear surface stains on chalcopyrite. The
wall-rock due to sllicification 1s guite massive, and where
Eedding 1e not mesked by siliecification it is not disturbed.
Although the veln hes 2 very regular strike the stringers of
cheleopyrite, in places guite messive vary in attitude
conslderably within the veln. Chalcopyrite 1s entirely
econilined to the veln and the best mineralization is associated
with highly silicifled fragments of wall-rock within the vein
Juartz which chalconyrite has renlaced inpreference to guartz.
In thls veln as et many other chalcoryrite occurrences on the

rroperty chalcopyrite has renlaced one wall of its fracture,
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One slde of & sulphlde stringer will be extremely sharp and
unre;zlaced while the other will be just the opposite due to
irreguler replocement, extending outward in one direction

Tor distances of 4 or 5 inches, This vein hzs been extensively
trenched and the best 140 foot section contains an average of
3.5 percent copper cover an svergge width of 5.5 leet. 'Seventeen
shellow dizmond 4rill holes gave an aversge value of 4,4 nercent
copper over & width of 2.5 feet end a length of 23 feet vhich
ls o pgreater length of minerslization than exposed on surface.
Averagling these results 52 tons per verticel fooct of material
mmming 3,9 percent copper are indicated.

Number 2 l1a simller Yo nmumber 1 vela, ocourring in &
sirong stra;ght end regular fracture étriking north 33 degrees
eest and dipplng about 30 deogrees west, and hae becn traced
for-nearl& 20C0-fest. The rocks on either side of it sre
not usuélly contorted or deformed for a dictzace of more than
two or three feet nor is there much silicificntion or alteration.
Therz has been some movement along the veln fraciure because
tﬁe wallg do not match, The axes of taree drags on the west
elde, adjacent to and apparently caused by movement on the
veln fracture strike as follows: north 80, 78, and 52 3esgrees
east, and rlunge east at 32, 34, =nd 75 degrees rospectively.
One of the three drars surgeste & direection of movement of
eact slde eouthvard and Af thie i1s the actuzl relative movement

the east side must have moved southward and downward,



There 1t less quartz in this vein than nurmber 1 veln
hovever in other respects the mineralogy zppesrs sivilar,

Chennel sa=mpling of thile vein indiczted the following coprer

eantent in the four best noncontinuous secticns:

PERCENT COPPLE WIDTH FEZET LZNGTH FEET
1.7 2.2 35
1,7 245 - 25
2.0 4,1 100
1.5 2.3 15

Nine shallow drill holes cutting the veln below the test surface
showings did not intersect mineralizatlion of interest.

Other showlngs: A pgreat deal of test pititing and
systematlec stripping have been done on the property snd many
small veins are well excosed =nd can be readily'examined.

These with the excéption of a couple of occurrences clong
fractures that trend near west the veins and fractures contain-
ing chalcopyrlite all have much the same attitude zs number 1
and 2 veins, see Flrure 2V, The best occurrences of chalco-
pyrite are in velns contalning quartz. It elso occurs alone
or with very 11ttlie quartz along narrow frectures in lurge
well formed crystals, Calsna and sphalerite are found 11 some
of these fractures 1In qulte massive form arparently zs fillings
of very narrov onen fractures, All surfazce occurrences of
these rinerals ere indlcated on the map. Diamond drilliing at
both humber 1 and 2 veins intersected z few narrow fractures
cerrylas galena and s halerits nsar byt nos in these veine

and in & counle of surface occurrences they are in the same
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veine es the chalcopyrite but not with 1t, which considered
together with thelr absence in number 1 end 2 veins and minor

carbonete associentsd with ther seems to indicate they belong

to an entirely seperate and different period of mineralization
than the chalcopyrite, The pgelena 1s argentiferous as indicated

by the following agsays:

ZINC FERCENT mAD FERCH SILVER CUNCES PEZR TON
8.8 =8,1 2.7
——-— . 4], .2 » 2 . 1

Dlier Lake Mines, The sheft, the rost irmmortant
development on the property is a snort distnnce ecst of the
,,,,,, = smell leke beétween Lokes Oller end Renand., A ecmplete mining

plant was installed on the property, long oo, znd judzing

from ths size of the dvmp the shefd musﬁ be 30 or more feot
deep. Sormz dlamond drilling was done on the prcpsrty, the
locetlons of two drill holes are in svidence weest of the shaft
ané a grent dzal of t=ct »ittling end stri-ping wes done,

The small amcunt of ~inerslization in the duﬁp et the
sheaft, Le chiefly chalcopyrite which renlaced the syenite to
e limited exient =long fractures snd & few wmill guartz
strincers with a 1ittle carbonete and chlorite. A trench 2
to 3 feet deep and 100 Tezt long extends zlons the minerelized
zone in g direcilon north 45 depreos east Trom the shaft,
Conslderable strirping was done in an effort to leocate

perelilel zones withonut success, Minerallization throughout

the sorrhyry in this area ic in the form of guartz, specularite,
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and pyrite, test of the shaft on the south cide of the small
lake e pit exsoses highly fraciured pwﬁth minerslized with
pyrite end o fow velnlele of quaritz., A4lso vorthy of meﬁtion
1s the pit 250 fTeetl nertheast of the chaft on the south side
of & strong shear zone mineralized with pyrite striking
northeasterly clong a prominent valley. A pit just wcsﬁ of
highway 46 in the central part of the windov is on guertz
siringers contolning caleite, chlorite, green tourseline,

end & 1little pyrite, The minerslization in other nits west
of highweay 40 eppears less interesting than the obove and is

melnly quertz, speculeorlie with minor carbonate.

Golé Thowines in the Liake Oller Wirdow Tast of I'im vy A6,

Quite extensive surfuce work in the form of test pitting
&nd & limited aszount of dlamond drilling has been done in this
zret. Unforiunately assars from zamples taken ore not ot
avaellable., The pits 1n thls area are described in Tstle %

end have =ll been Indleated on the aceomranyiar map.,

Sumrery end the Writer's Sussesticns Rec-ordine Ewsloretion,

Very 1little minerslizeticn vwas noted in the Tentlece yooks
east of Lirhvey 45, narrow and very continuvous acld sills
have adjacent to them silicified Fontize rocka with accommeny-
ing carbonecte, towmsline, pyrite, and in -laces melybdenite,
The Lirlted zrocpeeting on “hese #i1lc, no =vifenced by pits,
epparently did nct meet with success and semples taken by the

writer did not cerry gold, however it is obvious that not all

\

A

it -



these minerellzed sills heve been rrospected or esarmled,

None of the molybdenite occurrencee at oresent vicible
in the ares arpszared werth further work, The occurrences not
listed ir. Tebie 1 nre in Teble 2,

In the eastern portion of the aree 1t 1s posegible nortnh-
gouth faults indlcoted mighi have minerallzed zones in or
aspociated with them similar to the north-scuth veln at the
Kew lorzone property in Montbeillaréd township, lying about a
mile south and slichtly eest of the mep-nree,

Anotheyr ztruciture pérhaps worthy of some concideration
is the Dzvideon Creek ? fault., South of Lake Donez surfoce
work wac dcne meny years ago on the window of wliratasic
adjacent to this fault., The ultrabasic here ir o chlorite
tole schiet carrving up to 10 percent guartz sirincers with
some carbonate and 2 small amount of nyrite. Two samplas
taken by the writer assayed zold nhl , However not all the
limited amount ¢f suterop which 1s mineralized throuphout st

thls locality was striprad or soampled, Regordin: this foult

68..

it is interesting to note that in it or an assoeiated structure

is & zone mineralized with chalcopyrite, about half a mile
east of the map-area near the mouth of Olier Creek indicnted
by pit symbols on G.S.C, map 49-25,

The structural control of the most sipnificant mineral-
lzatlon discovered in the aree to date, the number 1 vein at

the Cran~-Kor lines property, can be expleined by the change
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in attltude 1.e., strike and or dip. TFor sake of simplicity
consider these indspendently, althourh in 2all probability
they both exerted control, Considering the change in strike
a horizontal movement on the veln fracture of northwest side
south would produce an orening and the best part of the vein
south of the curve in it as is the case. Consldering the
change in dir which lg near 90 degrees at the hend and 75
decreces at the south 1limit of the veln a movement of west
silde upward would tend to produce best openins and vein section
south of the bend,

The majority of veins on the Cran-Kor property strike
25 derrees east of north i1,e., about parallel to & major
fault 1lying west of most of the mineralized localities.
Some mineralization ies sdjacent to this fault hence there is
e poselbllity velns throughout the property are related to
this fault and as e prominent drift filled valley lies along
the foult 1t would seem worth some prospecting by érilling,
In regard mineralizetion on the Cren-Xor property certain
polnts may be vworthy of mention. The mineralization is in
velns, replacement has been limited, the wall-rock carries no
minerellization or even dilsseminated sulphides., The velns
tend to be 1n the more sandy and brittle rocks which have
been silicifled along the vein fractures prior to or during

veln formation. The actual vein openinge were formed by



virtue of movement at irregularities in the fractures,

As far as geophysicel nrosnecting is concerned magnetic
methode are of little use as no magnetite or pyrrhotite
nceomnenies the chalcopyrite rinerallzetion, the only type

of importance yet dlscovered., Graphitic slates and

occurrences of graphite throughout the Pontiac group limit

the use of electrical nethods, of these even the spontaneous
polarization or self notential rmethod proved unsatisfactory

on the Cran-Kor property.,

0.
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Key and explanation for Figure 2 - Statistical diagrams of structures
in the southwest quarter of Beauchastel township, Comprises key
showing details of circular diagrams (this page), 1 page of caption
notes (A-V) and 3 separate pages of diagrams (A-V).
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fractures in the
Cowranda formationif
Contours i
S5-4-3-2-1%.

04 ~nles to
bnﬂﬁinr in the
"n":nnﬁv formatin
“Antanre

1E.10-5-3-2.34,

70 -noles to
schistosity in
the Temiskaming
conglonerate

Leke Ol*er window
Contours 20-10
D- -&"2'?'1/0 .

20 noles to
Hedding in the
Temiskoming
conclomerate
Lake Olier window,

80 axez of
cerenuletions .
in the rmotriz of
the Temickamineg

conzlomerate

,2l7e 0lier window
Contours 20-1;
-D- -1:.

55 long axes
of pebbles and
boulders in the-
Temislzaming
conglomerate
ake Clier window
Contours 20-~15
5-3-2-1%.

219 noles to
bedding in the
Ponticc east of
hizhway 46.

Coatours 10-5
4-3—2-1%.

548 poles to
cleavage in the
Pontiac east of
highway 46,

Contours 20-10
5-3-2'51%". ’

157 long axes
of mineral
grains in the
Pontlac east of
highway 46, |
Contours 20-15
10-32-2-1%.

845 poles %
Joints in tn
Pontiac east
of hirhway 46.
Contours
7=-6-5-4-32-2-14%,

54 noles to
p2ddine in the
Sonticze west of
hiszhway 46,
Contours 10-5
z2.2-1%.

367 noles to
cleavage in th
Pontlac west of
higzhway 46,

Contours 10-5
3-2-1%.

27 long axes
of mineral
grains 1n the
Pontiac west
of highway 46.

157 poles %o
Joints in the
Pontloc west of
hichway 46.
Contours

5-4- 3"2"1;0 (]

242 -oles t

Jolnte aleong
wvhich there was-
introduction of
material resulilin
in o reeistant ri
Contours 15=-10
Se3-2-1%,

east-west
crenulations in
hirhly micaceous
beds of the Pontigfo

Contours 15-10 /-
5-3=-2-1%.

14 2xes of drag -
foldcs in the

hiehly micaceous
beds of the Pontia
Contours‘55=3

Pontiac,

- ig v # v @
1§-10-5-3%.

260 poles to
quartz veins
in the fontlac
south-west guarte
of Beauchastel
township |
Contours 10=5
3=2=1%,

106 poleg to

in the Pontilac we=z
Contours 15-10
5-3-2"'175 .




e,

~lGwrce

T reie-or 0% A, " doxndeu’oxpiug | ougen zaawe og soTed 1

__., - - o3pTd quMqSTSSL ® Uf JULITnsed TRTIeIEM Jo U0T30nPoIqUT
T-2-€-5-0T-ST rA (A _ ogTquod roaz-dew sagquyg gem alsyq yotum JuoTe squiol og seod h
G- S- 0S| TESmEmtmi] 2% & ovyquUod eoge~dew oXTqUY SuOTIBTNULID JuTH[Igs ,yjaou, JO 8axXe s
T-2-£-6-01-4T oL5¢ 4. owpquod Boge-dew OJTqUE SuUOTRETNUEIO SUP{TI3s 3SeM Jo saxe :
T-2~-£-4-0T-4T UL ovgquod eode~dew aafyud spToJy Seap Jo saxX® o)
T-C-¢~1-$ LSTT , oeTqUOg g% RemySty Jo 9soM : gqutof og sayod d
= . - .N.N _ s8TquUod 9% femy3ty Jo 3s0M suread Texsupw soxe Suof 0
.ml..m..nlmlo.m L9¢ sefquog | 9% feny3ty Jo 9S9M a3earaTo 09 seTod N
T-2~€-$=01 : L | ovpquUOd g% femy3Ty Jo qsoM . Butppeq o4 seod H
T-C~C~1-6~9=L g8 setquod 9% femySty Jo 4sey | gqugol o3 ssTod 1
T-C~e-0T-91-0¢ LST oefquod " . 9% Lemy3ty Jo 4sex supead Teleupu soxe JuoT A1
T=2~C~6~0(-8% ghs detquogd 9% Aemydty Jo 9sed eSeaesTo 09 setod iy
T~g-€--$~0T . 6T . ) ovTquUod 9% Lemydry Jo 9sed Sutppeq 04 saTod I
T-2-6~-0T~ST-0¢ | o8 eqelswoTduod SuruesTwe ] MOPUTM JSTTO O3eT | SUOTJETNUSID JO S8XE ,m
T-C-£-6-ST-0C . GS opmao.so.ﬂmno,o Sutueyspwe] - MOPUTM JOTT0 o3®] sdepTnoq pue sorqqed sexe JuoT )
T-C-£-5-0T-02 oL eqeasuoTSuod SutueysTUe] MOPUTM JSTT0 OX®T] Lq7s098TUYOS 03 n.o._”on d
———---- (s74 eqeaswoTSuod SutuedisTwe] MOPUTM JSTTO o3BT Sutppeq 09 seTod q
T~c-e-1-¢ L9t . £300J SATSNIJUT PIO® uotTqEWI0] epueSMon JO Yqnog squrol o4 satod a
T-2-€-%-9-9-8 cot epueSmon peddeu uoT3I0d SPTOJ 3{0CI-1JOS SaXe o)
T-c-¢-1-¢ 9SL epuednon peddew uoTqlod Seangd vxy pue squrol og setod g
T-C-£-6-0T-S1 Y0¢ epuesSmMon peddew uoTqXOq Sutppaq oq seod Y
g 6atioTucH BBUTpedd JO °ON UOT4eldog 40 dnodH CEF Y . CRNGBRR TS “oN

¢ SInITS JoJ uoLqded




¢)

2

Figure







(/1)




