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INTRODUC TTON

The specimens examined consisted of 9 drill core samples with a length
of about 5 millimeters and a diameter of about 3 millimeters. Thin sections
e e e — B A e sy TR
and polished sections were made from each specimen and examined,

DESCRIPTION OF HAND SPECIMENS

Hole * 1L - 20!

The rock apnears to be a grev, vervy fine crained, sandstone or silt-
stone nrimarily composed of quartz and possibly with some feldspar., The
rock has been highly sericitized and silicified which has resulted in some
norosity. The rock is eut by pyrite bearing guartz veinlets in which
no chalcopyrite or other copper mineral was seen., The veinlets pinch and
swell irregularly. Pyrite also occurs as disseminated blebs in the highly
altered countrv rock, Minor hematite (specular) was noted. The mineraliz-
ation appesrs to he fresh with only minor limonitic stains on the pyrites
No chalcopyrite or other copner mineral was seen in the hand specimen.

Hole # 6 - 70!

The rock is a biotibe feldspar porphyry. It is grev inicolour with
medium grained biotite and placioclase feldspar, euhedral phenocrvsts in a
fine grained matrix that appears to be nrimarily duartz. The biotite
anpears very fresh while the feldsnar is somewhat altered. The rock is
dense and shoWws no apnarenl porosity. Pyrite occurs as dissiminated grains
some of which have 2 red-blue coatine on the surface,

Hole # 3 = 70!
A pink, hirhly altered ( kaolinized ? ) feldspar porphvry. The

feldspar seems +to be completely altered as does the matrix. The rock is

cut by a branchine quartz veinlet. Pyrite and chalcopyrifte are dissiminated

throushout the roclk and the veinlet. Specular hematite and/or molybdenite

was noted in the guartz veinlet,
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Hole # 87 - 35' (%rue depth 25')

A very fine grained green-grey rock which appears to be pvrimarily
quartz and kaolinite or sericite. The rock appears to have some porosity.
Pyrite veins cu' the rock, The pyrite in some places is hishly altered
to limonite. The pyrite is much fresher when disséminated and shows
little weathering,

Hole # 87 - 115" (true depth 82')

A 1ight buff coloured very fine grained quartz sericite rock with
guartz veinlets cuttine it, The rock has a poor but visible porositve.
Mineralization is mostlv pyrite which is disséminated but some does ocecur
in the guartz veinlets. Surely some of the mineralization is chalconvrite
but it impossible fo identify in the handspecimen.

Hole # 87 = 235! (true depth 165')

A licht pink coloured feldspar porphvry that has been highly altered
by quartz and sericite and or/ kaolinite. Pyrite and chalenpyrite both
disseminated and in guartz veinlets. Limonite stains in the gangue.

Hole # 87 - 315' (true depth 223')

A completely silicifed and sericitized feldspar porpﬂ}v with good
porosity. Chaleopvrite and pyrite lisseminated in the guartz veinlets
cutting the rock and in the altered feldspar srains.

Hole # 87 - 5li5t (true depth 3851)

A white highlv altered rock with Guartz veinlefs cutting it, It is
impossible to tell what the original rock was. Pyvrite and chalcopyrite
disséminated throughnrut the rock. Some molybdenite seen in this specimen.
The specimen has a hich porosity whic:seems to be due in larse part to
the alteration of the feldspars,

Hole # 87 - 770" (true depth SL61)

Mich as hole # 87 - SLEY with a few relict feldspar orains which



are completely pseudrmorvhed by kaolknite or sericite. This specimen has
the hishest porsitv of anv of the specimens in'this suite. Chalcrnvrite
and pyrite disseminated throughout the rock.

DBSCRIPTION OF THIN SECTIONS

Hole # 1y - 20!

Mode :Sericite - 50%
Biotite - 259
Quartz - 20%
Opaques - 5%

Tourmaline - Trace
A highly altered, vervy fine erained, subporphvrytic { with resnect to

biotite) rock cut by guartz veinlets. The opacues occur in the veinlets
and in the altered country rock. Althourh the rock give a kaolinite-like
smell in handspecimen the alteration sppears to be all sericite, however,
if fine grained kanlinite is mixed with the sericite it would be hard to
distinguish because the sericite is so fine grained. The rock could be
called a biotite porphrv,.

Hole # &6 - 701

Mode: Plagioclase - B8
Sericite - 25%
Quartz - 20%
Biotite - 15%
Opagues - 2%

One of the least altered rocks in this suite. A biotite feldspar
(An35) porphvry of quart monzonite to granodiorite composition. The
feldspar, somewhat altered to sericite, is zoned and shows carlsbad,
pericline and albite twinning, The rock is cut bv quartz veins carrving
sulfides.

Hole # 3 = 701

Mode: Sericitized feldspar - 75%
Quartz - 20%
Iron oxides - L7
Opacues - 1%

A highly sericitized and siclicified feldspar porphvrv. The feldspar

o
is to altered to be identified.
wimmsarp
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Hole # 87 - 38! (true denth 25')

Mode: Quartsz ~ 559
Sericite - 23%
Opadues - 15%

Tourmaline - 7%
A highly altered allotriomorphic eranular quanrtz sericite rock. The
sulfides cceur in veinlets of quartz and around Guartz veins in the country

rock. The tourmaline occurs a suns and appears to be earlier than the

SU1Ly§dS.

Hole # 87 - 115' (true depth 8271)

Mode: Ouartz = 50%
Sericite - 25%

Opagues - 209
Tourmaline - 5%

This rock is so hirhly siclicified and sericitigzed that the oricinal
rock connot be determined, The handspecimen and the thin section are in
a large part a quartz veinlet cutiine the rock and not much of the surrounding
rock is:reoresented. The mineralization occurs in quartz veinlets and
around cuartz veinlethts and disseminated in the countrv rocke.

Hole # 87 = 235! (frue de~th 165')

Mode: Quartsz - 50%
Sericite -~ 204
Opanues - 15%

Carbonate =~ 5%

A highly altered quartz sericite rock, Texture allotriomornhic-sran-

-ular, The carbonate cuts the sulfide mineralizakion which occurs on the

boundaried of cuartz veins and disseminated.

Hole # 87 - 315' (irue depth 2231)

Moder Quartaz - 557
Seriecite - 207
Opacues - 1579

Carbonate = 5%
Tourmaline - 5%

A highly altered feldspar porphvry with sericite,guartz and tTourmaline

pseudomornhing the feldspar. The opaques occur in veinlets of quartz and



as distinet veinlets themselves and as disseminated blebs in the hisghly
altered countrv rock.

Hole 7 87 - 545" (true deoth 385')

Mode: Quartz - 60%
Sericite - 259
Opaaues - 104
Tourmaline - 5%

A highiy altered guartz sericite rock which was originally a felspar

porphry.
Hole # 87 - 770" (true depth 5h61)

Mode: Ouartsz - 60%
Sericite - 307
Opacques - 1873

Tourmaline - trace

The most highly altered rock 3%11 the specimens. Tmpossible to tell
what the orisinal rock was, it is Aow a quartz sericite rock.

The sericite in manv of the specimens is developed in two directions
at right angles tn each other and is probably pseudomornhous after the
cleavage planes of the feldspar. The quartz is invariably anhedral in
these specimens. The disseminated opagues are commonly found coating

quartz grains and should be easidy seperated in millinga

POLISHED SECTIONS

Primary minerals:
Pvrile - FbSQ: Colour - pale yellow
hY
Hardness = I
polish - poor
reflectivity - moderate

anisotrogism ~ isebropic

spain size - I to 320 mu and up.
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Specular hematite -

Masneti - .
lacnetite Fb3oh

Chalcopyrite - CuFeS,t:

colour - vellow

hardness - C

polish - gond

reflectivity - moderate t~ hich
anisobtropism - weak

crain size - 8 to 300 mu.

Fe, 0,
colour - grey with a blue tint

hardness - F
polish - good
reflectivity = high
anisoltropism - distinct
internal reflection - red
orain size - L to L0OO mu.
etch tests: HgCls neg.
KOH L
KC’N "
HCL. i
FeCl. 4 n
MO~ "
Ag. Reg, "

SnCl, in 1 : 7 HCL

colour = grev-brown
hardness - F

polish - good
reflectivity - low
anisotropism - isotropic

orain size - 8 to LO mu.

posotive.



etch tests: HzCl, neg.

KOH 1
KCN "
HCJ_ 1"
FeClq 1
I.E\]Oq : n
Ag. Reg,"
HE Pos.

Sphalerite - (7nTe)Ss
colour - grey

hardness - B

nolish - good
reflectivity - low
anisotropism - isotropnic
internal reflection - red
prain size - I to 8 mi.

Bornite - Cu_Fe§, =
5k colour - pinkish brown

hardness - B

polish - moderate hHn 2ond
reflectivity - moderate
anisofropism - very weak
orain size - 1 to 160 mu.

Molybdenite - MoS,
colour - white to dark orev

hardness -~ A
polish - good

moderate

reflectivity
anisotronism - enormous with faint eolours

bireflection - wesak

orain size - 10 to 80 mu.



etch tests: Hgﬂl? neg.

KOH - n
Kon i
HCL n
FGC]_'% n
HN03 1
Ag. Reg, "

Secondary minerals:

Goethite - a-FeO.OH(+ xH0):
colour - grey with a blue tint

hardness - D
polish = good to poor
reflection = moderate

\V anisoiropism - wesk to distinet
internal reflection - orange
orain size - i to L0OO mu.,

Digenite - CuQSq: ! -
? colomr = Dlue

hardness = C

polish - gzood
reflectivity - moderate
anisotropism - isotropic
grains size - 2 to 10 mu.

eteh tests: HNO, posetive,blue stain
FeCls negative.

Chalcocite - Cu,S
B colour - while with a blue cast

hardness = G

polish - gond

reflectivity - moderate
\ anisobtropism - weak

grain sige = aveg, 2 Ml.

etch tests: HNO3 posotive blue stain
FeCly vosotive blue stain.
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Covellite = CuS
cnlour-deep blue

hardness - B
polish - good
reflediivity - moderate
anisotropism - strong with red tn brown colours
orain size - 1 to 2 mi.
Minerals are listed in order of decressing abundance for each specimen.
As the mineralization is so disseminated and makes up such a low percentace
of the rock it is impossible to assign accurate percentages of abundance
to the minerals.
Hole # 1L - 20', assay 0.08% G
Pyrite, chalecopyrite, hematite; goethite, direnite, chalcocite.
Hole * 6 - 70', assay 0.19% Cu.
Pyrite, chalcopyrite, hematité, masnetite, goethite, svholerite, bornite,
and covellite.
Tole # 3-T70', assay 0.05% Cu.
Pyrite, chalcrnyrite, hematite, grethite, disenite, covellitg, mnlvbdenite.
Hole # 87 - 35" (25') , assay 0,25% Cu.
Hole # 87 - 115t (82'), assay 0.62% Cu.
Pyrite, chalcopyrite, geothite, masnetite, shpalerite.
Hole # 87 - 235' (1651), assay 0.97% Cu,
Pvrite, chalcopvrite, goethite, hematite, masnetite, digenite, bornite,
and sphalerite.
Hole # 87 - 3151 (223'), assay 1.34% Cu.
Pyrite., chalcopyrite, srethite, hematite, masmetite, bornite, sphalerite,
Hole # 37 - shgtv (3951}, assay 0.90% Cu,

nyrite, chalconykite. soethite, hematite, Jdirenite, bornite, molvbdenite,
|
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Hole # 87 - 7701 (545'), no assay.
Chalcopyrite, pyvrite,goethite, hematite, molybdenite,

TEXTURES AND THEIR SIGNTFICANCE

The porouvs texture of the rock is the most striking feature. The
mineralization simply fills open spaces in the rock and occurs in quartz
veinlets cutting the rock.

Rim texture is showm bv several minerals. Digenite shnwg rim textore
on corroded #rains of pyrite and chalconvrite. Alth-ugh no distinetive

{
features were brought out by eteching these rims thev are def‘nitelv
supergene in oriecin. Minor chalencite nd covellite both show rim hexure
around nvrite and chalecepvrite. Bornite shows a rim texture around
chalconyrite, in one example, which is difficult %o interpret without
reservations, however, it rould be bornite exsoived out of chalcopyrite
and the bornite has had time to mierate out to the border of the harger
grain of chalcopyrite,

Bornite ofben occurs as small exsolubtion lamella in chalcopvrite as
does chalcrcite in one specimen., Sphalerite nfien nccurs as small blebs in
chaleconvrite and is probably the result of exsolution. Hematite and
magnetite occur as =mall inclusions in pyrite and chalcopvrite and are
simply the result of the later sulfides precipitating around the earlier
oxides.

Chalcopvrite often occurs in pyvrite srains andlalso ocours in veinlets
and around euvhedral ovrite grains. Presuwmably the chalcopvrite deposition
was partly similtaneous with ovrite and partly after the prrite deposition,

The molybdenite, which is n~t afb all common, usually occurs as

discrete orains rather than as compound grains with other minerals.
However, when it occurs as compound grains it is usuvallyv with the chalco~

-pyrite, Hematite, macsnetite and goethite usuallyv occur as discrete orains,
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PARAGENETLC SEQUENCE

because of the isolated nature of most of the grains. The minerals are,
therefore, listed on the Van der Veer dia~ram in their exnected order of
appearance, The rock alteration ocecured before the deposition of oxides
and sulfides.

Van der Veen diasram:

Molvbdenite

Digenite
Chalcocite

Covellite
Marmetite
Goethite

Pyrite

Goethite

Digenite

TEMPERATURE AND TYPE OF DEPOSTT

The minerals of the suite indicate a temperature of deposition near
500° C. Edwards (1960 p. 160) lists molvbdenite, macnetite, hematite and
tourmaline as minerals deposited above 500°C. Bateman(1958 p.L?2) lists
sphalerite in chalcopyrite from exsolution as occuring around 500°C and
Bornite exsolution from chalcopvrite at [j75°C, However, no Lower limit
can be put on the temperature of mineralization because pyrite and chalco~

-pyrite can be denosited at temperaturesmuch below 500°C,



The deposit is a tynical "Porphryv Copper' deposite. :The deposit is a
simple epigenetic hyvdrothermal deposit related to gquartz veinlets and open
spaces., The hish temperature of the deposit makes it hvpothermal,

COMMENTS

One of the major ore controls is rock alteration and the porosity caused
by rock alteration, however, there must be other controls not evident from
the data available to the writer. Notably some holes(#3 - 70') with a high
degree of alteration and good porosity have as good a copper assay as those
which have little prostity and are not as hichly altered(# - 701),

If hole # 87 - 770" ( n6 assay) is projected on the magmetic =nomaly
maps it would fall close to hole # L - 580' (Cu assay 0,12%) and vet # 87
770" is the most porous and highly altered rock in group I "zoning snhecimens',

The high copner assavs in hole # 87 (235! to 5h5!) are not due to

secondarv sulphide enrichment. These high assavs are simpnly the reflection

of an abundance of primary chalconyrite,
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Fiz. 1, Ouartz vein cutting mass of seriecite. Crossed nicols. X 76
Hole # 1k - 20!

Fie. 2. Tynical section of the degree af alteration. The only minerals
present are ruartz, sericite and the occaisional grain of sulphide
Crossed nicols. X 35. pgole %1l - 20t



Fig. 3. Partiallyv sericitized feldspar phenocrvst. Crossed nicols,
Hole # 6 - 70'. X LO.

Fig. h., Completely aericitized feldspar phenocrvst, note that the sericite
is developed parallzsl to the feldspar cleavage, Crnssed nicols.

Hole # 3 - 70, X 30.




Fle. B, Tourmaline suns with sericite and sulphides(black). Crossed nicols,
Hole # 87 - 315'. X loO.

Fig. 6. Tourmaline suns and sulphides(black! Crossed nic-ls.
Hole # 87 - 115t, X 75,
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Fig. 8.

Biotite, Feldspar (both as phenocrvsts) and a matrix of
sericite. Plaim licht. Hole # 6 - 70!, X 30.

Pyrite and.qhartz veinlet, plain light. Hole % 87 315,

X



Fig, 9. Pyrite (diamond nolish) interstitial tn the quartz. Plain 1icht,
Hole 1L - 20!, X 160.

Fig. 10. Pyrite nd chaleoovrite in gansue, plain light.

Hole # 87 - 5h51, X 60,



Fig.1l, Chalcopyrite orain with rim of covellite, Plain lisht
Hole # 3 - 70', X hoo,

L

Fig. 12, Chalcooyrite with rim of dirent tes Plain ligcht,
Hole # 3 - 70', X 250,



Fig. 13. Chalcopyrite and “bornite replaced by digenite. FPlain light
Hole 4 87 - 2351, X 500(apvrox)

FMe. 11, Chalcopvrite and bornite partiallv replaced by dicenite.
- PR T / ]
plain lieht. Fole # 87 sh5t, X 75,



