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COLD DISTRIBUTION IN THE COPPER MI.-INGERBELLE DISTRIC'!: AN IRDICATION
OF COLD TRANSPORT MODELS

BUYCX, H.1.0., Cepartment of Ceolegv, University of Cintinnaci,

Cincinnaci, Ohfo 43221-0013
Distribution of gold among three alretation types in the Coppel
Mountain-Ingerbelle district, BEritish Columbia, parallels gold transpen
models preposed by Seward (1982) and Huston snd Large (1988). The
dominant eltevation types {n chis dtstrict are: (1) K-feldspar-bioctity.
calcice-chalcopyrite-magnerite (potsssic): (2) chlorite-epidote~pyrite
chalcopyrice (propylitic); and (3) calcite-hematite-magneeite~chalco-
pyrite (hematite-pagnetite). Cold generally (ncresses and silvar gen-
erally decraases {ros type 1 to 3 (Huyck, §987). alteratien types }
and 2 are gencrally disseminsted, while type 3 forms vein sets.

Geld distridurion mey be explained uasing the genersl sodel of Husta
and Latge (1988)., 1In this model, high-temperatuye, high-£0,, galins
solutiong Cransport gold ag chloride complexes. Cold {s mosc soluble
in such golutiona in equilibrium with hematite, and so {s BOSE concen-
trated in hemacite-magnecite vetns. Lovwer {0y, and corresponding
lover gold goludbility, explains lower gold content In potassic altera-
tion. At lower temperacures, ln low-salingty flylds, gold {s trans-
porced by sulfur complexgs (Seward, 1982: Huatom and large, 1983) (n
equilibrium vith pyrite. Such solutlens may initdally leach potase
sically altered rocks and deposit gold in propylicic aleeration.

Such simple models of gold transporc explatn gold distribution in
Copper Mountain-Ingetrbelle and other discricts. Siliicea (1978) empha-
sized the importance of magnetite a8 an Indicator of high 0, and gold
content in porphyry-releted districts. Specular hermgtite may Indicace
svan highet fO; and gold grades within s districe. Thus, favetrad ter-
gets for exploratiom im such districts are: (a) hematite-magnetits

alterati{on gnd (b) propylitic alterarion. Recent di{scaveries of Pothoot

(near Afton) and QR (near Cariboo-8ell) alse [le the ;oid behavior
described for Copper Mountain-Ingerbells.

GOLD~PEARING, MAGNETITE-RICE ALTERATION IN THE VIRGINIA
AREA, COPPER MOUNTAIMN ALKALINE PCRPEYRY COPPEZR DRPOSIT,
BEITIER CCLURBIA

Huyck, felly L.Q., Department of Geclogy, University

ef cincinnati, Cincinnati, Chio ¢5221-0013, USA.
Exploration drilling durlng 1950 has delineated & copper
orebodi with an anomalously high-gold, veln-related,
magnetite-rich alteration in the Virginia arcs at the
Copper Mountain porphyry copper deposit. G&old is
associated with sulfides in magnetite-pyrite-
chalcopyriteicalclte veins., The magnetite varies fream
fine-grained matrix in a breccia with suiride-dearing §
clasts to bladed rosettses intergrown with chalcopyrite and
pyrite., The delicate Bladed textures indicate opesn space
filling within veins, Crosscutting relations indicate
that this alteration preceded pyrite-epldete (propylitic)
and late calcite veining, The veinsz sre strongly
controlled by E-W-trending structurss.

This magnetite-rich alt=raticen is similar to s
previously reported hematitc-magnetite alteration in the
nearby Veligt camp. Both have high concentrations of iron
oxides, are commonly brecclated, are vein-related and
require sulfides for gold enrichment. Distinctions are
the lack of hematite and the large tonnage in the Virginia
arsa relative to the Voigt eanmp.

This nev evidencs sugcests that the msgnetita=-rich
veins vera early relative o propylitic alteration, and
that hematite i3 not regquirsd for gold enrichment. The
affiliation of gold with thic =zpecific alteratien

parallels A more general 2:7natite-gold association in
l_bor'phvry CQPFQ’ AU P amag  m Yo
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ALTERATION AND PRECIOUS METAL DISTRIBUTION IN THE COPPER
MOUNTAIN-INGERBELLE DISTRICT, BRITISH COLUMBIA

*lluyek, Holly L.0., Department of Geology, University

of Cincinnati, Cincinnati, Ohio 45221-0013 USA
The Copper Mountain-Inyerbelle digtrict includee digsemi=
nated and vein=related mineralization. Within the domi-~
nantly disseminated areas, this Aistrict eontaing lees gold
and similar silver relative to other alkaling porphyry
systems in British Columbia. Silver-gold ratios vary from
4,.% to 24. The main alteration acmcmblages are: (1) K-

feldppar-biotite~chalcopyrite+ bornite ar pyrite (potasaic)

and (2) epidote-chlorite-chalcopyrite=pyrite (propylitic}.
Minor phyllic alteratien occurs locally. The wveinerelatcad
minerslization, with silver-gold ratics of less than one,

is associated with chlorite=chalcopyritec-homatite-magnate

ite-pyrite (hematits-magnetite) alteration.

In the disseminated areas, =ilver is highest in the
bornite-stable alteration, Gold increases slightly from
the bornite-stable to the pyrite-stable (potassic and pro-
pylitic) afteration. silver occurs mainly in solid seclu-
tion within the sulfides, particularly in Doernite. Cold
occurs erratically within the sulfides and as electrum as-
gociated with pyrite » chalcopyrite. Gold zonation differs

from other alkaline porphyry zystems, where gold 1s com-
monly azzociated with bornite. Bitder gold was init{ally
low in this system or gold initially in bornite has been
redistributed by later fluids zelated to propylitic or
phyllic alteraticn (as at the Bell depesit).

Cold i3 highest in the vein=related, hematite-magnetite
alteration, which resulted from transport Dy either thige
gold or chloride-gold complexes. :
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MAGNETITE IN AUKALINE CU, AU PORPHYRIES:
MAGMA1_.C OR HYDROTHERMA...

Kenneth M. Dawson
Mineral Resources Division, Geological Survey of Canada
100 West Pender Street, Vancouver, B.C. V6B 1RS8

The high magnetite content of British Columbia alkaline porphyry CuAu deposits, in additien
to being a metallotect of significance in geophysical exploration, may reflect a deep, probable upper
mantle source of host alkaline magmas.

Alkaline magmatism was essentially synchronous with amalgamation of the large island arc
terranes of Quesnellia and Stikinia with oceanic Cache Creek and Slide Mountain terranes to form
Intermontane Superterrane in the Early to Middle Jurassic. Whereas no clear consensus exists
on the petrogenesis of these enigmatic plutonic suites, modern tectonic analogues in the
southwestern Pacific indicate collisionnl oversteepening of subduction that accompanies an abrupt
transition from cale-alkaline to alkaline, shoshonitic (high K) magmatism gignifies the rapid ascent
of magma with minimal underplating, assimilation or differentiation. Alternatively, the generation,
ascent and high-level emplacement of slkaline magmas may have been due to decompression
melting of the upper mantle as a result of deep faulting related to either rapid orthogonal or
obliqgue subduction, coupled with transcurrent displacement snd transtensional fauling ‘during
superterrane amalgamation. In either case, plutonic control by profound intefterrane faults is
implied. . ke '

Magnetite-rich parts of Copper Mountain, Afton and Mount Polley orebodies demonstrate
textures of magmatic origin, similar to classic examples at Kirunavaara, Sweden and El Laco,
Chile. Other common msagnetite morphelogies include primary disseminations in the ignecus
hostrocks, endo- and exoskarns and hydrothermal veins with or without sulphides. The elevatad
PGE-content of sulphide ore supports & mantle source similar to that of coeval and possibly
cogenetic PGE-rich zoned Alagkan-type intrusions in eastern Quesnellia, i.e. Tulameen complex,

Polaris suite.

Magmatic volatiles rich in CO, and PO, assisted in the segregation of an immiscible magnetite-
rich fluid from the viscous felsic melt, its ascent and emplacement as pipes, dykes and breccias
early in the mineralization sequence. Magmatic Na+, K+ and Cl- metasomatism accompanied
emplacement of magnetite-sulphide skarns. Hydrothermal vein magnetite-sulphide-Au assemblages
end accompanying argillic-propylitic alteration result from the interaction of meteoric waters with
Cl-rich magmatic fluids. :
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K.M. Dawson, Mineral Rescurces Division, Ceclogical Buzvey of

Deposit

Sample

1)
(1)
{1)

(1)
(2)
(2)
t2)

2)
(2)

(2)
{2)

3)
3
L}

4

Copper Mountaln,
Princeton, B.C.

Sulphide Concentrate Jan.’'85
Sulphide Concentrate July’87

Pit 2, bornite in Ksp—biot
pegmatoid

Pit 2, massive cpy veln
Pit 2, sulphide concentrate
Pit 2, sulphide concentrate
Glory Bole, borm-cpy veln

Ingerbelle,
Princeton, B.C.

Cpy vein

cpy vein ~
Galoxe Creek, B.C.

Pyrox. basalt, cpy
Leucosyenite breccia, cpy
Mt. Milllgan, B.C.

Pllot plant Cu concentrate

Main orebody typlcal ore

Calc—alk Cu,Mo deposits
Armenian SSR, Cu concent,

Armenian SSR, Cu ore
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Tabla 1

Platinmm Grouwp EKlements and Precicus Metals im UZr-LJur
B.C. Alkaline Yorphyxry Cu,Aun Deposite,

Coxdillaxan Roundup, Januaxy 1091

Au
rpb

5500
4700
1900

110
5100
4500

4200

7850
6200

15400
960

32800
660

(1) L,J, Hulbert, GSC, personal comm., 1991
{(2) F.E. Mutschler et al., Trans Geol. Soc. S. Africa 66, 1985

{3)

Placer Dome Inc., intermal repo

rt

(4) L.J. cabri, CIM Sp. Vol. 23, 1981, Table 3.

Ag
ppb

na
50, 0G0
51, 000
420, OO0

62,000
61, 000

64,000
29,000

91, 900
1,000

Cu
L]

ca,28
ca.20
c 2-3

ca.5
26.4
27.9

25.6
24.2

pd
PP

1400
700
340

160
2735
26800
3250

<3
<3

<3

225

450

20°

470

s

Canada,
Pt Os
peb ppb
130 52
100 <3
470 <3

17 <3
125 na
155 na

50 na
<25 na
<25 na

25 na

25 na

50 na
<20 na

13 -

12 -

35

0.5
<.1

v

£



Platinum Group Rlements and Freciocus Metaels in Worth Amarican
Cordillaran Alkaline Porphyry and Vein Iystems (Cret.-Koo.)

Table 2

K.M. Dawveon, Minaral Rescurces Divisiom, Geclogical Suxvey of Canads
Cordilleran Boundop, Januvary 1991

Deposit

Sample

(1)
| (k8
(2)
t2)

(1)

{2)
{2}

(2)
12)
(2)

(2)
(2)
(2)
(2)
2)

Franklin camp, (Eoc.)
Grand Forks, B.C.

Maple Leaf Cuhg PGE An
interstitial sulph. in monzonite n=6

cpy + born concentrate n=4
cpy in syenite -
cpy in syenite

Greenwood, B.C.
Sappho Cu,PGE, Au

{Eoc.)
cpy veins in shonkinite n=15

cpy in pegmatitic shonkinite—monzonite

La Plata Mtns, Colorado
Allard Stock (Cret.)

cpy in pegmatite, Allard
cpy in syenite, Copper Hill
sulphide conc. Copper Hill

Goose Lake Mont; Copper
King Mine ICreg.)

cpy in syenite -

cpy in syenite

cpyY in pegmat. syemite
sulphide concentrate

sulphide concentrate

Au
ppb

106-
1036

18,000
130
260

99—
671

510
340

47
1230
1740

aro
130
190
830

43

Rg

ppb

na
51,000
75, 000

60,000
55,000

45,000
130,000
160, 000

38,000
82,000
81,000
110, 000

100, 000

Cua
L ]

na

8.4
10
27

9.7
18
22
32
31

Prd
ppb

1499-
5,740

30,000
<3

<3

556~
4250

1230
405

165
1920

2320

1270
2850
6430
1355

3970

Pt
ppb

92—~
12,470

31,000

<25
<25

893-
3330

1250
780

250
2880
3935

2520
5300
13600
1660

165

ppb

240
na

na

na
na
na
na

na

Ir

PPb

na

5.5
Da

Da

B

B

ba

na

Da

Da

Da

3

E

B

na

na

na

na

L

E

na

na

na

na



Tahle 2 comt’d

Shasket Creeck Wash Au Ag Cu Pd | 4
Camstock Mine (Cret?) ]
{2) cpy. bo in syen. pegn. 220 7900 1.3 <3 25
z) = = - - 176 53000 4.0 10 140
{2) sulphide concentrate 99 78000 36 190 3450
2 = - e i 200 87000 35 225 3940
Pyramid L. Nev (Mes.)
Sulphide concentrate 360 1500 8.1 3 <9

e feremoos

(1) L.J. Hulbert, GSC, Personal Comm., 1991
(2) F.E. Mutschler et al., Trans. Geol. Soc. S. Africa 88, 1985




