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INTRODUCTION 

deposit in south-central British  Columbia (52'30'N. 
The  Mount Polley alkalic porphyry  copper-gold 

12 1O35'W) is located 56 kilometres northeast of Williams 
Lake. The  current $owner  of the property, Imperial Metals 
Corporation,  has  estimated geological reserves at 2.8 

using a  copper  equivalent  cut-off  grade of 0.2%, and 
million ounces of  gold and 1.5 billion  pounds of copper, 

copper and 0.556 gram gold per tonne, using a copper 
mineable reserves at 48.8 million tonnes grading 0.383% 

equivalent cut-off grade of0.39% (Gorc el 01.. 1992). 
The deposit is hosted by a  diorite stock that  intrudes 

compositionally similar volcanic rocks in the central part 
of the Quesnel Temne.The diorite  consists of several 
intrusive phases and a number of breccia bodies. 

area surrounding  the proposed S 19 open  pit  at  a  scale of 
Fieldwork was undertaken in June, 1993, to  map  the 

basis of mineralogy, textural differences, type of matrix, 
1:2000. The objective was to subdivide the breccias on the 

alteration of clasts, riming and  distribution. Alteration 
minerals  and  their modes of occurrence were  noted on 
surface and combined with drill-log information to outline 
the  distribution of potassic (subdivided into biotite, 
actinolite  and  potastitun  feldspar), propylitic and pyritic 

changed  slightly  from last season (Fraser el ul., 1993) in 
assemblages. Nomenclature of the  alteration zones has 

that  the calc-potassi,: zone has been subdivided into  areas 
corresponding to t h c :  dominant  alteration  mineral,  for 
example, actinolite. Finally, vein assemblages that were 
recognized previously were mapped  to determine  the 
relative  timing of vein-filling  and brecciation. 

DEPOSIT GEOLOGY 

The  Mount Polley deposit is hosted by a moderate 

breccia types, including  intrusion  and hydrothermal 
sized diorite  intrusion (Figure 1) that is crosscut by several 

breccias (Fraser el a)., 1993). Most of the ore is contained 
within hydrothermal breccias. The deposit is dissected by 
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a  prominent  north-trending  fault.  The type I sf breccia 
changes across the  fault;  an  albite-rich brecc a  is presenlt 
in the west zone while  actinolite  and biotite- ich breccias 
characterize  the east zone (Fibwre 1). The bl eccias are 
intruded by a variety of late to post-mineral ( ikes, the Ino!:t 
abundant of which are augite porphyry dike ~ warms. 

described from oldest to youngest: 
Lithologies. including  distinct types of b reccia. are 

In the region, however, volcanic rocks consi! t of diverse 
Volcanics  (unit I )  do not outcrop in the area mappxi 

maroon polymictic volcanic breccias, augite-  lhyric basalt!;, 

found in the diorite  unit.  Drill-hole logging )n cross- 
trachybasalts and tuffs. Volcanic xenoliths are commordy 

section 3460 N identified a block of green cr ,stal lapilli 

breccia. 
tuff contained within  a plagioclase porphyry  ntrusion 

dominant host  for the mineralized breccia bo lies at Mcnn. 
Diorite (unit 2) forms  a stock-like intrusion  and  is I ~ I :  

Polley.  Most commonly, the diorite  is  dark grey, fine 
grained,  and  equigranular to  weakly porphyr tic 
(plagioclase and clinopyroxene phenocrysts). Euhedr;ll 
plagioclase laths  are  andesine in composition and  are 
moderately sericitized.  The most prominent  nafics  are 
biotite and clinopyroxene; the laner occasion dly has 
altered rims of hornblende. The  diorite  is re1 ltively fresh 
away from  the breccias but the intensity of deration 
increases towards the core of the system (whc re the uni. is 
cut by several vein types, including magnetitc, actinolit: 
and potassium feldspar). 

Plagioclase  porphyry (unit 3) forms  a  n assive 

breccias. For  mapping purposes. the two text Jral types 
intrusive unit  and the matrix of locally  exten:  ive intrusion 

have  been grouped together  and are identifiec  on  the m p  
as unit 3a (plagioclase porphyry) and  unit 3b :intrusion 
breccia) based on  the  predominant  textural  ct aracteristic. 

The plagioclase porphyry xs crowded will I plagioclrx 

The  feldspars are euhedral  and ntoderately se. icitized. 
phenocrysts (up  to 70%). and locally senate ibl texture 

Accessory minerals  include biotite, magnetite hornblende 
and  trace  apatite.  Most of the  unit has suffer€ d modecue 
to intense potassium feldspar  alteration. 
Plagioclase porphyry forms the matrix of the  ,ntrusion 
breccia that is  dominated by subangular fragn tents of 
diorite, normally more  than 3 tantimetres  acr.,ss.  The 
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Figure 1. Surface geology map of the Mount Polley deposit using the Imperial Metals Corporation grid. 
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breccia  is  matrix supported and locally contains up  to 35% 
clasts.  The  unit  has  undergone  intense  alteration, with 
strongly sericitized  feldspar phenocrysts and  the 
development of secondary potassium feldspar that has 
destroyed primary  lextures in many areas. 

Magnetite-Garnet (unit 4) forms  a "replacement 
zone" in an area roughly 100 by 100 metres in the 

zone lies at  the contact between diorite to the north  and 
southeastern portion of the proposed SI9 open pit. The 

plagioclase porphyy to  the south (Figure 1). The  margin 
of the zone is not well exposed but appears to interfinger 
and have sharp contacts with the plagioclase porphyly 
unit. Plagioclase p q h y q  has a narrow, bleached 

accompanied by  thc: destruction of primary texture. 
alteration envelope adjacent to the contact and  this is 

the remainder  is strongly weathered brown garnet (Plate 
1A).  Garnet-rich zreas form  irregular elongate patches 
with diffuse  margins  that are crosscut by magnetite veins 
and  microfractures along which  garnet has been  replaced 
hy magnetite.  Epidote veins cut the magnetite-garnet 

been partially  filled with zeolites  and calcite. 
replacement zone  and  small voids within the unit have 

Hydrothermal  breccias (unit 5)  are prominent in the 
map  area  and have k n  subdivided on  the basis of texture 
and mineralogy. Fow breccia types have  been identified, 
each with its own characteristic matrix mineralogy: 
actinolite breccia, biotite breccia, magnetite breccia and 
albite breccia. Clasts are  dominated by the local country 
rock  to the breccia, typically diorite  and occasionally 
plagioclase porphyry. Crosscutting  relationships between 
the various hydrothermal breccias are difficult to identify 
due to poor exposure on surface. A more detailed 
description of the breccia types will follow  in a  separate 
section entitled "Hydrothermal breccias and veins". 

Porphyritic  augite  mnnzodiorite (unit 6) only 
outcrops in the western zone  and  is present at  depth,  for 
example on cross-section 3460 N. Generally it  forms dike- 
like bodies with a northerly strike  and moderate to shallow 

The  magnetite  zone  consists of 40 to 70% magnetite; 

magnetite. Clasts of diorite occur in the mo:lzonite 
intrusion. Diamonddtill hole "89-125 cu: a 15-melre 

fragments of hornblende pyroxenite and diol  ite  were 
interval of intrusion breccia in which 20 to 3 0% anguhr 

identified. The pyroxenite may be derived fi om a larger 
body at depth. 

The Mount Polley summit monzonite (u l i t  7b) was 
mapped in the 1993 field season. It has beer  previously 
described by Hodgson e t  01. (1  976) as an intr usion brewia, 
but on surface no  fragments  were visible and drill  core was 
unavailable. The rock resembles unit 7a, ha ing a 
moderate alignment of feldspars  and  contain ng 5% I : q e  
megacrysts of potassium feldspar. The exter, t of the url1.t is 
unknown  and it may be much larger than sh! ~wn on Fi1;un: 
I ;  it is bounded on the south by diorite.  The monzonita: is 
unmineralized, but is wall) altered to epicote, albire 
and  minor write. 

Augite  porphyry  dikes (unit 8) occur a. s w a r m s  
throughout the deposit, striking northerly anel dipping 
moderately lo the  east. Dikes are continuous along  strike 
and have an  average  thickness of 4 metres. ! 4ost  havc an 
aphanitic  chilled  margin with a m i o n a l  augite  or 
plagioclase phenocrysts. Clinopyroxene (35.55%) forms 

forms  the bulk  of the  groundmass,  together pith 
Optically zoned, euhedrd phenocrysts and pl: gioclase 

disseminated magnetite. 

units  and are possibly Tertiary in age.  They lave bee11 
mapped throughout the deposit, have a maxirnum 
thickness of 2 metres, and  are  oriented roughly north- 
south (similar to other post-mineral dikes). I'he dikes itre 
fine  grained,  friable  and  weather rapidly on s lrface  to 5 .  

dark green sand. Euhedral biotite forms 40% of the unit, 
imparting  a  foliation, with lesser moderately .o weakly 
aligned plagioclase laths  and  sparse pyroxenc  phenoc1yr:ts. 

HYDROTHERMAL BIWCCIAS AND 
VEINS 

Biotite lamprophyre  dikes (unit 9) crosscut all ror:k 

easterly dip. Macroscopi&ly, this unit is very distinctive, 
having 10% prominent rounded green clinopyroxene 
phenocrysts in an intensely sericitized plagioclase 
groundmass. Accessory minerals  include magnetite, 
apatite  and biotite. 'This unit  is  unmineralized  and 
unaltered. 

in two distinct locations, the  core of the deposit and  the Tnhlm I 

The features of each breccia type intersected in drill 
holes were systematically noted hy using the 1 ieolog 
system (Blanchet and  Godwin, 1972) for pnq hyry 
deposits. Representative sections, corresponding  to a s w y  

unavailable,  surface  material wa!; described. 
intervals, were logged. Where diamonddrill core wa5 

Potassium  feldspar  phyric  molwanite (unit 7) occurs ~ ~ h ~ t h ~ d  breccia characteristics are sum ir, 

summit of Mount Polley  (Figure I) .  

in the  centre of the deposit and  extends to  undefined 

- ""... *.  

The monzonite unit (unit 7a) OccIUs as dikes and pods fault; no actinolite has identifed in the !yest zone. 
Actinolite  breccia (unit  5a) is only present east of the 

depths. E u h d 4  Zoned potassium feldspar phenocrysts rotation with small triangular MgS beween b ocb. Th,: 
This unit is hosted by diorite. Diorite blocks ;how minor 

(20%) form a mchflic texture  with  individual phenocrysts are filled with fibrous dark  actinolite  and 
up to 2 centimetres long. Most  of the groundmass has 
weakly aligned  tabular plagioclase grains. Accessory 
minerals  include clinopyroxene, sphene, apatite  and 

surrounded by envelopes of polassium feldspar. Diorile 
clasts are  subangular  and 2 to :I c:entimetres a,:ross  on 
average. The, clasts commonly have unalterec interiors but 
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Plate I .  A An outcrop  photograph of massive  magnetite  (black)  and  elongate  garnet  patches  (white). B A cut  slab of 
biotite  breccia  from  the c e n t r a l  zone of Mount  Polley.  The  breccia  has coarse hydrothermal  biotite  in  the  matrix  (black)  and 
subangular diorite clasts. C Magnetite  breccia  from  the west zone with strongly altered  angular  clasts  and  matrix of 
magnetite, acceswy sulphides and  diopside. D Texture of weathered  albite  breccia  from  the  west  zone is evident. Ihe albitic 
matrix is reixssive  (black)  and clasts are strongly  altered  to potassium feldspar. 
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T Y P I C A L   H Y D R O T H E R M A L   B R E C C I A   F E A T U R E S  

Breccia T!pc Ave. Matrix Avc. Clast % Clasts Mar .  Clast  Sorting  Clast Clast Open vs 
- "" 

Size (mm) Sire (cm)  Size (cm) Roundness - Sphericity Closetl_-- 

Actinolite 
"" 

1.0 1 5  X5 n o  3 3 7 C 
Biotite 6 0  3.0 85 IO0 2 

3.0 90 5 2 
4 5  75 IO 5 1 9 

Magnetite 2.0 
5 9 c (0) 
5 9 C 

C Alhite 0 5  - "" 

metres.  Jnformalion  about the actinolite  breccia  was  accumulated  on a large  stripped  outcrop  in  the  central  zone.  Scales are as 
Table 1. Biotite, magnetite and albite  breccias  were  estimated using representative drill holes over  intervals ul to 30 

follows: Sorting - 2 =very poorly sorted  and 5 =moderately  sorted,  Roundness - 3 = s u b a n g u l a r  and 7 =moderately  rounded, 
Sphericity - 9 = most spherical (refa to Blanckt and G a d w i d s  (1972) Lscale defktions). Open versus closed refe -s to 
matrix-supported and clast-supported  breccias,  respectively 

become increasingly  altered by potassium feldspar toward 
their  margins where primary texture has been destroyed. 
The  matrix  consists  entirely of actinolite with traces of 
disseminated  chalcopyrite.  The breccia is generally cut by 
abundant  actinolite (+chalcopyrite, diopside) veins with 
polassium feldspar envelopes. Similar  veins occur 
throughout  the  central zone of the  Mount Polley deposit. 
Actinolite  breccia  appears  to  grade  into  the  biotite  breccia 
to the south and intcl actinolite-albite breccia to the north. 
In the latter, 1 to  3-tentimetre vugs have  been partially 
filled by prismatic  albitic  crystals (3 x 3 x IO mm). Their 
margins  are  albitically  altered  and locally overprint 
potassium feldspar  alteration. 

surface in  the southern part of the central zone, where  it is 
Biotite  breccia (unit 5b, Plate 1B) is exposed on 

extensively oxidized  and outcrops are weathered and 
friable. Clasts are pervasively altered  to potassium 
feldspar  and the original rock type is difficult to  identify; 

diorite  and plagioclase porphyry. The majority  of clasts 
remnant  textures supgest that the clasts are  dominantly 

are in the Z-centimelre range, but  locally are up to a metre 
across. The breccia is largely clast  supported but locally 
there are  zones of matrix-supported breccia. 

biotite flakes up to 2 centimetres in diameter, with patchy 
The  matrix contains coarse-grained hydrothennal 

development of secondary chlorite  (Plate IS). The  matrix 
assemblage has an average composition of 60% biotite, 
25% chrysocolla (with trace  malachite)  and  15% zeolites. 
Chyrsocolla is intimately intergrown  with biotite and  also 
has impregnated  clasts,  suggesting extensive mobility 

the formation of the breccia and have filled void space 
during the oxidation of sulphides.  The  zeolites are late in 

around biotite  and  chlysocolla. 

abundant, but is developed locally throughout  the  Mount 
Magnetite  breccia (unit 5c, Plate IC) is not 
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Polley deposit; it rarely forms  areas large  enolgh to 

porphyry  host zones of magnetite breccia. CI sts are 
illnstrate  at the scale of mapping.  Diorite a n 1  I plagiwlare 

predominantly 2 to 3 centimetres  across  and i re 
pervasively altered to potassium feldspar. Th 5 matrix 
consists of massive to enhedral grains of mag letite (2 to 3 
nun) locally accompanied by accessory sulphi des and 

clast supported, with an  average of 10% matr x. 
pyroxene. This variety of hydrothermal b r a  ia is alw,ays 

Albite  breccia (unit 5d, Plate ID) is a di ainctive 
variety found in the west zone. It is typified t y variably 
altered  clasts  with  interiors  that rttain some pr imary 
texture, including  albitic twinning in plagiocl s e ,  and 
margins that have remnant sencitized plagioc l a s e  and 
relict primary clinopyroxene. Fragment boun laria are 
irregular  and  undulating. Albite alteration hs caused 
extensive recrystallization  and  replacement  al Ing margins 
of clasts, clouding  the  distinction  between fra,wments  ancj. 
matrix. In many cases, the  matrix  is only identified OIL .:he 
basis of secondary biotite in small vugs. The mit is 
largely clast supported, containing small vugs partially 
filled  with  pristine,  zoned  prismatic  albite cry a l s  or 
alternatively  the  matrix may consist of fine-gr lined albilr: 
with accessory biotite, magnetite  and dissemi~ ated 
sulphides. 

relationships  among vein sets were  identified.  Most of t  he 
data were collected from  split d r i l l a r e  with I :sser 
amounts  from  available  outcrop. Veins are allnost always 
weathered at surface to such an extent  that PO, itive 
identification of minerals  is  difficult  and  mucl. ambiguity 
results. Vein assemblages and the location  an 1 relative 
timing of distinct  veins are summarized in Talde  2. Field 
relationships suggest the following: 

To constrain the  timing of wins, crosscut ing 
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Figure 2. Alteration  map of Mount Polley. Modes of occurrence of alteration  minerals  are:  vein  (actinolite,  chalcopyrite, 
pyite, epidote,  magnetite,  diopside,  albite,  potassium  feldspar),  pervasive  (epidote,  potassium  feldspar) and vug-fill (biotite). 
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SUMMARY OF VEIN ASSEMBLAGES AT MOUNT  POLLEY 

Vein Type Name  West  Zone Fringe-  Relatir e Timing Central Zone 
- "" 

" 

1 actinolite  AC+DI+CP (KF) c irly 
2 magnetite  MG+DI+CP+PY (KF) MG+DI+CP+PY (KF) 

3a chalcopyrite  CP+BO+MG  CP+BO+MG  inter  nediate 
3b pyrite  PY+MG+CI'  intcr nediate 

EP+PY+CC inter  nediate 
AH inter  nediate 

c 3rly 

J epidote 
5 albite 
6 quam 
7 calcite 

QZ late to p 1st-minera 
CC+ZE CC+ZE CC+ZE post- mineral - 

MG = magnetit.:, PY = pwte, BO :=bornite, EP = epidote. CC = calcite, AB = albite, QZ = q& and ZE = zeolit :s. 
Table 2. lhe abbreviations are as follows: AC =actinolite, DI = diopside, CP = chalcopyTite, KJ = potassiun feldspar. 

Actinolite: veins crosscut a variety of breccia units 
and  intrusives east of the fault. The  veins are 
present in a narrow zone elongated north-south 
and superimposed on  the  actinolite breccia zone. 
The veins are mineralized and have accessory 
diopside. Potassium feldspar envelopes wnr 
around the veins  and  similar  alteration envelopes 

vein-fill. 
are associated with microfractures that contain no 

Magnetite  veins are widespread throughout the 
deposit. Most veins contain chalcopyrite, trace 

feldspar envelopes are developed, similar  to those 
diopside and pyrite. Locally, narrow potassium 

around  actinolite veins. 
Chalcopyrite-bornite-magnetite veins (3a) occur 
in  the core of the system and  grade outward to 
pyrite-magnetitechalcopyrite veins (3b). Veins 
3a and  3b may have been produced by the same 
hydrothermal fluid but at different temperatures 
or  sulphw fugacities 
Epidote veins are  found on  the fringe of the 
breccia complex and mark the propylitic zone. 
Most veins contain considerable coarse-grained 
euhedral pyTite and accessory calcite. 
Albite veins crosscut preexisting potassium 
feldspar envelopes and actinolite veins. Almost 
a l l  veins examined are strongly weathered and  the 
presence of other  minerals is obscured. The 
association of albite with hydrothermal breccias 
in the west zone may indicate  that the veins are 
related to mineralization and the peripheral 
propylitic zone. 
Rare, late quartz veins cut the plagioclase 
porphyry unit  in drill hole "89-126 and  on 

surface, east of the  fault  in  the core  of the systenl. 

bearing veinlets. The  unmineraliz, :d quartz veins 
These veins truncate actinolite and chalcopyite.. 

may be unrelated to  the Mount Pol ey system 

vein types. They an: widespread t boughour  dne 
deposit and occur in all alteration i ones. Tihme 
are post-mineral veins, and  like qu ~rtz, may 'le 
unrelated to  the m a i n  mineralizing event. 

Calcite and zeolite veins cut all litl ologies ani 

All  of the distinct vein asscxnblages are summaria:d 
in  Table 2. Distribution of assemblages is E oted, as w e l l  
as an estimate of the  timing of  vein formath .n. Both carly 
and intermediate veins are  mineralized, a n d  are separ:ltetl 
on  the basis of mineralogy and suspected tir le of 
deposition. Intermediate  veins were formed during th: 

probably contemporaneous with epidote and pyrite on the 
main hydrothermal event in the: core of the I ystem and are 

fringe. 

DISTRIBUTION OF AL'TERATION 

Previous authors, Hodgson et ul. (1976: and Bailey 
and Hodgson (1979), identified three concet trically m n e i  
alteration assemblages: a pot;a!;ic core snrrc unded  by 3 
garnetepidote zone, and an  cater propylitic rim. An 
extensive pyrite halo was mapped on  the ea! tern ponion of 
the  Mount Polley deposit. A combination o:'detailed 

seasons generally supports this interpretatio I but, in 
mapping  and drill-hole logging during  the ast two iicld 

addition, the potassic core is now divided in o three 
distinct units based on  the  dominant minera assembkge 
(Figure 2). 
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POTASSICALTERA TION 

A potassic core (Figure 2) coincident  with  the 
hydrothermal and  intrusion breccias can be subdivided 
into  three major subtypes: 

0 A biotite  zone  characterized by the development 
of coarse, secondary black biotite  within vugs of 
the  hydrothermal breccia (unit 5b). with  pervasive 
secondary potassium feldspar in clasts. 

0 An actinolite  zone  characterized by abundant 
actinolitedakopyritediopside-magnetite veins 
that crosscut breccias, diorite  and plagioclase 
porphyry and by the presence of actinolite in vugs 
within  hydrothermal breccias. The  zone is 
elongate  in a north-south  direction  within  the 
core of the system on  the  east side of the  fault. 
Actinolite  veins and breccias have not  been  noted 
in the west zone. Associated with  the  veins  are 
quite  extensive potassium feldspar envelopes 
which tend to  obliterate  primary  textures  adjacent 
to the  vein. 

around  the  biotite  and  actinolite zones. Almost 
all of the rock units in this  area have undergone 
varying  degrees of pervasive potassium feldspar 
alteration  or  veining.  In  the western part of the 
deposit, albite occurs as envelopes around 
microfractures  and vuggy regions of the breccias, 
in addition  to  or in place of potassium feldspar. 

A potassium  feldspar - albite  zone  is  arcuate 

CALC-POTASSIC  ALTERA TION 

Garnet  alteration  occurs in two areas (Figure 2), and 
does not have a uniformly  concentric  distribution as 
previously described  (Hodgson el  nl., 1976). Its 

generally  in  areas of intense  albitic  and  potassic  alteration. 
wnrrence  is confined to  the  perimeter of the SI9 pit, 

In the western area, two drill holes contain brown, zoned, 
euhedral  to massive garnet  in  hydrothermal  veins  or vugs 
within  the  albitic  breccia  at  the 150 to 180-metre level. 
Primary  textures of clasts have been  overprinted by 
secondary potassium feldspar  and vugs in the matrix are 
partially or wholly filled  with an  assemblage of albite, 

and chalcopyrite. 
magnetite,  garnet,  calcite, epidote, zeolites, chlorite, pyrite 

The eastern  area  contains a body  of massive brown 
garnet  overprinted by magnetite  and diopside, with 
abundant  epidote  veins  and  retrograde  alteration  minerals 

ambiguous  and may not  correspond  with  the  garnet- 
(unit 4). The  timing of this  replacement body is 

epidote  assemblage  found elsewhere in the  deposit. 

PROPYLITICALTERATION 

A peripheral propylitic zone  is generally developed 
outside the proposed pit (Figure 2). The rock units are 
weakly altered  and  commonly  contain epidote-pyrite veins 
and  disseminated  epidote  which may replace maiic 
minerals. Albite veining  is diffuse and  crosscuts  all 
lithologies. Calcite-zeolite  veins are also  prominent but 
are post-mineral. 

the  Mount Polley property. It is  characterized by abundant 
A pyrite zone  is present in the  north-east section of 

pyrite veins  crosscutting  the  breccias  and diorite. Veins 
sometimes  contain accessory magnetite  and chalcopyrite. 
The zone has undefined lateral  extents  and  reaches beyond 
the mapped area.  It has a potential  length of more than 

of the lithologies are pervasively altered  to potassium 
1.4 kilometres  and  minimum  width of 200 metres. Most 

feldspar  and are crosscut by pyrite, epidote  and  albite 
veins. 

CONCLUSIONS 

The Mount Polley alkalic porphyry deposit is part of a 
complex system involving a variety of intrusive bodies and 

overprinting of several alteration  zones  and related sets of 
hydrothermal breccias. It is further complicated by the 

veins. 

extensive drillcore logging has yielded the  following 
picture of Mount Polley summarized in Figure 3. The 
deposit is hosted by a diorite stock that  contains  volcanic 
xenoliths  and  screens.  Plagioclase porphyry intrudes  the 
diorite  and  forms the  matrix to intrusion breccias. A 
series of four  distinct  hydrothermal  breccias  (actinolite, 
biotite, magnetite  and  albite)  formed in the core of the 
system and provide the host to much of the  mineralization. 
A zone of magnetite-garnet  in  the sonth-eastern pari of the 
deposit may replace  intrusive  and/or  volcanic rocks by 
s k a m - l y p e  reactions, as suggested by Sutherland  Brown 
(1967) and  Simpson  and Saleken (1990). Late to post- 
mineral  dikes  were  intruded,  following  these  main events. 

system was potassically altered. The most characteristic 
During  the main hydrothermal event, the  core of the 

minerals of this  zone are biotite, actinolite, diopside and 

breccias, with actinolitediopside-chalcopyrite and 
magnetite. Numerous  mineralized  veins crosscut the 

chalcopyrite-magnetite-bomite veins  being  the most 
important. A discontinuous  garnetepidote zone, with 

and propylitic zones. A  propylitic  assemblage of epidote, 
lesser chlorite,  zeolites  and  pyrite  separates the potassic 

pyrite and  albite  fringes the entire deposit. A  laterally 
extensive pyrite zone lies to the  north-east. 

Detailed  mapping  on a property-wide basis and 
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