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Highland Valley Copper 

M I N E G E O L O G Y I N F O R M A T I O N 

Geology and Ore Deposits of the Highland Valley Area 

Geology of the Valley Deposit 



GEOLOGY AND ORE DEPOSITS OF THE HIGHLAND 
(W.J. McMillan) 

YALLEY AREA 

1 INTRODUCTION 

The Highland Valley d i s t r i c t , known for i t s large low-grade open p i t porphyry copper-
molybdenum mines, is si tuated in south-central Br i t i sh Columbia about 350 ki lometres 
northeast of Vancouver (F ig . 1) . 
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Figure 1. D is t r ibu t ion of porphyry copper deposits of the ca lc -a lka l ine and a lka l ine 
classes in the Canadian Cordi l lera relat ive to tectonic be l t s . Most are 
in the Intermontane Bel t . 
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Figure 2 . Geology and major mineral deposits of the Guichon Creek bathol i th 
(modified a f te r McMillan, 1976). . 
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F igu re 2a Geology, ore deposits and 

( f o r legend see F i g . 2 ). 
major prospects of the Highland Va l l ey area 
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Figure 3 Gravity p ro f i le and geological model showing rock type d i s t r i bu t i on and the 
interpreted shape at depth of the Guichon Creek bathol i th (a f te r Ager, et 
a l . , 1972). For location see Figure 2a. 

GEOLOGY 

The oldest rocks in the bathol i th l i e at i ts edge; the youngest in i t s core. Large 
segments of the bathol i th (Figs. 2, 2a) consist of mappable 'phases' w i th d i s t i n c t i v e 
mineralogical and textural features (Northcote, 1969). From edge to core these 
phases are: Border, Highland Valley, Bethlehem, and Bethsaida. Mappable subunits or 
' va r i e t i es ' occur wi th in some phases: the Highland Valley phase consists of the 
Guichon and Chataway var ie t ies ; the Bethlehem phase has subareas that are mapped as 
the Skeena var ie ty . 

Contacts between phases are generally gradational and rarely c h i l l e d ; l o c a l l y , how­
ever, they crosscut. Contacts between the older Border and Highland Valley phases 
are everywhere gradational. The younger Bethlehem and Bethsaida phases seem to cut 
the older phases but, again, contacts can be gradational. Evident ly, successive 
phases were often injected before the preceding phase was completely s o l i d i f i e d 
(Northcote, 1969; McMillan, 1976). 

Within the ba tho l i th , episodic dyke emplacement began af ter in t rus ion of the 
Bethlehem phase. The Bethlehem ore deposits and. South Seas and Krain prospects are 
associated with a swarm of north-trending dykes that have related explosion breccias 
(Carr, 1960) and cut Bethlehem and older rocks north of Highland Valley. Tex tura l l y 
and chemically ( th is study; Briskey and Bellamy, 1976; Briskey, 1981) these dykes 
have a f f i n i t i e s to the Bethlehem phase. They represent late-stage intrusions tapped 
from Bethlehem phase magma and are related in time to the f i r s t major period of ore 
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formation in the ba tho l i th . In a younger event dykes and plugs were emplaced that 
t rend not only northward paral le l to the older dyke swarm but also northwesterly; 
most are in or south of Highland Valley. They represent offshoots of Bethsaida phase 
magma and l a t e r , more evolved magmas. The largest ore deposits in the bathol i th were 
deposited during and af ter th is younger event. 

PETROLOGY 

Rocks of the batho l i th are composed of varying proportions of plagioclase, amphibole, 
b i o t i t e , quartz, and potassic feldspar with the ubiquitous accessories magnetite, 
a p a t i t e , and sphene (Table 3) . In the oldest rocks, amphibole loca l ly contains cores 
of pyroxene; in the youngest rocks b io t i t e may be the only ferromagnesian mineral. 
The rocks are oversaturated with respect to quartz, hypersthene normative, and 
equivalent to an andesit ic rock series (Johan, et a l . , 1980). From border to core, 
normative compositions range from d io r i te or quartz d io r i te through quartz monzo-
d i o r i t e to granodior i te. Late-stage porphyry dyke compositions extend into the 
gran i te f i e l d (F ig . 4 ) . Older phases are medium grained and re la t i ve ly equigranular, 
younger phases are coarser and more porphyr i t ic . 
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Figure 4. Ternary p lo t of normative compositions of rocks of the Guichon Creek 
ba tho l i th (numbers in brackets indicate number of analyses of each phase 
or va r ie t y ) . 
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YALLEY COPPER DEPOSIT 
(W.J. McMillan) 

GEOLOGY 

The rocks that contain the Valley Copper deposit are mainly porphyr i t ic quartz monzo-
nites and granodiorites of the Bethsaida phase of the Guichon Creek ba tho l i t h (F ig . 
31). These rocks are medium to coarse grained with coarse phenocrysts of quartz and 
b i o t i t e . Accessory minerals are hornblende, magnetite, hematite, sphene, apa t i t e , 
and z i rcon. 

Figure 31 . Plan view showing the geology and the ore out l ine in the Valley Copper 
deposit (a f te r Osatenko and Jones, 1976). 
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ALTERATION 

Al te ra t ion types recognized at Valley Copper are: s i l i c i c , potassic, p h y l l i c , a r g i l -
l i e , and p r o p y l i t i c . In general, a l te ra t ion types are associated i n t ima te l y , even at 
hand specimen scale. A generalized diagram of the d is t r i bu t ion of dominant a l te ra­
t i on types is depicted on Figure 32. A major zone of potassic feldspar a l te ra t i on in 
the west-central part of the deposit is associated with and enveloped by an extensive 
zone of moderate to strong phy l l i c and pervasive arg i l l i e a l t e r a t i o n . These grade 
outward into a zone dominated by weak to moderate pervasive a rg i l l i e a l te ra t ion 
f r inged by a peripheral zone of weak to moderate p ropy l i t i c a l t e r a t i o n . Local ly this 
peripheral zone contains minor amounts of phy l l ic and pervasive a l t e ra t i on as well as 
quartz vein ing. An area of well developed barren quartz ve in le ts occurs in the 
southeastern part of the deposit. 

Figure 32. Plan view showing the d is t r ibu t ion of major a l te ra t ion types in the 
Valley Copper deposit (a f ter Osatenko and Jones, 1976). 
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MINERALIZATION 

Sulphides in the Valley Copper deposit occur ch ie f ly as disseminations in quartz 
ve in le ts and in phy l l i c and potassic a l te ra t ion zones. The greater part of the cop­
per sulphides are in areas with abundant phy l l i c a l te ra t ion and associated quartz 
ve in le ts . Bornite is the dominant sulphide in th is associat ion, whereas chalcopyri te 
i s the dominant sulphide associated with potassic a l t e ra t i on . 

Figure 34. Plan view showing hypogene sulphide zoning in the Valley Copper deposit 
(a f te r Osatenko and Jones, 1976). 
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