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INTRODUCTION 

The Crescent deposit is one oi several poqhyry-style 
deposits located within the  Iron  Mask  h;ttholith. Other 

East and West. and Pothook deposits: the  Big Onion, 
mined deposits in the district include the Aflon. Ajex 

DM, and Python zones have puhlishcd reserves hut  hwc 
had no production (Figure I :  Kwong. 1977). The Iron 
Mask is 3 composite intrusion of alkalic affinity which 
was emphced a1 ahout 2 0 7 S  Ma (Ghosh, 1993) into 
coeval volcanic rocks of the Nicoh Group which  is  part 
of the Quesnellia  oceanic island-arc terrane (Souther. 
1992). The coppcr-gold deposits wi th in  thc balholith 

Figure 1. Location of the Iron Mask bathnlilh and 
associated mineral deposits.  Closed and open symbols 
respectively distinguish deposits with production irom thosc 
that have not been tniwd. Dark grcy is Kanlaops Lnkc. 
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dkalic porphyry deposits (Larlg p r o / . ,  199 !). The 
Crescent deposit is located 5 kilometres du 5 east of the 
Afton deposit, the largest orehody in the di ;trict (Fig Ire 

average grade of 0.46'70 copper and 0.2 g n  m per ton le 
I ), and yielded 1.36 million tonnes of ore 1 iith an 

gold during production in 10x9 and 1990. 
The work reported here is based on a r lap of the 

open pit prepared at a scale of 1:600 (Figut e 2), an 
outcrop map at 12400 scale for xeas  outsi le the  pit  ':,$e(: 
Stanley er ol., 1994). and examination of d amond dril l  
core. Only preliminnry thin :section  work h.is been 
conducted :IS of  this writing. and geochemi:al data x c :  
not  yet avail;tblc. This reporr summarizes 11 ,e geolog:) 
wi th in  the open pit, the ch,uncteristics of h tdrolhennal 

recognized controls on  the distribution of nlineralization. 
alteration :md mineraliralion. and  the cum ntly 

I .  

GEOLOGY 

by Pothook diorite and a finer grained, porl hyritic 
monzodiorite to diorite which intrudes the l'othook and is 
tenlalively assigned to the Cherry Creek ph  Ise of the fro? 
Mask b:ltholith (Snyder and Russell, 1993). Minor rcck 
types include ;tndesite dikes .md plagioclast diorite 
porphyry dikes.  The contact zone between he diorite 
and monzodiorite is  afforded special treatm :nt because it 
is Ihc locus for development $of economic cr pper-gold 
mineralization. 

The geology of the open pit (Figure 2) s dominawd 

POTHOOK DIORITE 

The Pothook diorite is the oldest unit auld dominates 
the south and west portions of the pit (Figur: 2). Leas .. 
altered samples of the diorite are greenish g 'ey and 
equigranular, with a minerd assemblage co nprising 
euhedral to subhedral plagioclase and pyroxme, poikilitic: 
biotite. anhedral magnetite and potassium f( Idspar. and 
accessory euhedral apatite (Tattle 1): subhec  ral tilanit(: 
was observed in one  sample. Grain size  is typically 1.:; to 
3 millimetres, but more fine-grained areas hlve been 
recognized. parliculxly  close to the contact with the 
Cherry Creek monzodiorite. Within the batt olith as n 
whole, the Pothook diorite is notable for a n agnetite 
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content which  locally exceeds 1.5%. largc poikilitic 
hiotite grains which cnclose pl:lgiocl:ise :md :lugite 
(Snyder and Ru:isell, 1993). and m;lgnetitc vcins and 
segregations which m y  reach several metres in width 
(Stanley e! d.. 1094; Cann, 1979): these features itre also 
present in and alljacent to the Crescent deposit. Near its 
contact with the Cherry Crcck monzodiorite, Pothook 
diorite has hecn affected by  strong  potassium 
metasomatism which  has  locally  given i t  a 
pseudoporphyritic texture M a result of conversion of the 
margins of plag~mclase grains  lo  nlassive, pink  potassium 

amphiholitized !mafic rock.  interpreted as a Nicola 
feldspar. Subangular to rounded xenoliths of an 

volcanic uni t .  are only rarely present. 

CHERRY CHEEK MONZODIORITE 

The northern part of the pit (Figure 2) is dominatcd 
by a monzodiorltic to microdioritx intrusion  that is 
assigned Lo the Cherry Creek phasc of the hatholith 
(Stnnlcy et a/ . ,  1994). Although i t  is treated ;IS ;I single 

possihly in mitwralogy. do not prccludc  the  presence o f  
intrusive phase. substantial variation i n  texture. :md 

several  discrete  units. I n  gcncr:ll,  Cherry  Creek 
monzodiorite is more fine grnincd th:m Pothook  diorite. 

grey to greenish grey i n  colour. Phenocrysts include 
is variably porphyritic. ;md  r;mges f r m  light  pinkish 

euhedral plagioclase laths and less ahundnnt. more 
equant, suhhedrnl lo cuhcdral pyroxcne. Strongly altered, 
suhhedral amphihole was ohserved i n  tracc to minor 
amounts in a few samples. The nph:mitic lo  fine-grained 
groundmass compriscs poLlssium feldspar. magnctitc, 
biotite, plagiocl;lse. and sporadic occurrences of apatite 
(Tahle 1). Locally, and p:lrticul:lrly  near intrusive 
contxts. the plagioclase phenocrysts haven trachytic 
texture. Strong I o  intense pot:lssium  Imet;isonlatism h:~s 
locally  ohliterntcd the porphyritic  texture :md has 
converted the  rock to a dense, m;lroclll-coloured, newly 
aphanitic rock  with  few  visihle graills. 

MINOR ROCK TYPES 

ANDESITE  DIKES 

typically  less than :I metre  wide. t d x k  to dark grecn i n  
Andesite dikes ;Ire rare in the Crescent pit :md arc 

colour.  aphanitic, and commonly discontinuous. Llrger 
e x m p l c s  ohserved elsewhere i n  the  northern  part o f  the 
Iron Mask hathcllith have pyroxenc phenocrysts to 3 
millimetres and may also contain equant plagioclase 
phenocrysts less than 2 millimetres in size. The 
groundmass is always macroscopically aphanitic.  These 
rocks have not h'een affected by  alteration or 
mineralization events,  and may hc related to the Eocene 

TABLE 1. PE'I'ROGRAPHIC  CHARAI:TERIS'IIICS 
OF THE POTHOOK  DIORITE  ANI 1 CHERRY 

CREEK MOWZODIORITI :. 

Pothook  Diorile  Cherw C L Monzodioritc 

N 

I ' l O S *  Amphibole 

17 to 22 I: to IS* Pyroxene 

8 5 

Biotite S to 15 2 to IO' 

Magnetite 7 to In ; . 5 ( 0 7  

Plagioclase so to 5s 5 .  tOhS* 

K-Feldspar 

15 11 one spl Quartz 

trace to 0.5 0 11, lO\V 0,s Apatitc 

<s to I O  to IS 

Grain  Sire 
lo 31nm Pheno 0.2-1.5no1 

Matrix: : 0-40 micrcns; 

Phenocryst % ( to x0 
equigranular Texture cqu  granular 

l o p  qhgritic 
* Observed as a phenocvsl phase 

mafic  volcanism of the Kamloops Group. n the pit, 
andesite dikes are  cut by flat fractures and Faults hut 
offsets i n  excess of 2 metres  were not ohsel  ved. 

PLAGIOCLASE DIORITE PORPHYRY  DIKES 

PI:lyiocl:lse diorite porphyry dikcs  are :ommon 
throughout  the  northern end of the  hatholi h bul arc ran: 
and of very  minor volume in the Crescent ,it. As a 
group.  they are typically dark green in colt bur, and nng~: 
from less thm I metre to about 5 mctres ir width. 

very small plagioclnse phenacrysts. Wider dikes haw: 
Narrow examples are commonly aphyric o ' have onlv 

cores ch:uacterized  by  suhhodral  plagiocla :e, and tmre 
rnrcly pyroxene phenocryst!;, In a fine-grai  led to 
:Iph:mitic, dark grey-green groundmass, ar  d chilled, dark 
grey.  ;iph;mitic margills up 1.0 1 metre in w idth. Contacts 
with  the  hostrock are typically sharp hut I commorily 
irregular. Xenoliths, where present,  are limited to th,: 

dikes intruded during the waning stages of the  pervarivt: 
immediate wallrock and are volumetricall) minor.  'These 

potassium  metasomatism event described I d o w ;  in the 
Crescent pit, however.  they are cut by late) minenliir:d 
veins. 
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STRUCTURES 

Major faults  which  could be traced  visually across 
the pit include Ihe North. Centre, South and West faults 
(Figure 2). The  absence of marker units has. however, 
severely limited nssessment of offset. The North fault is 
the largest  break and varies in  width  from I to about 5 
metres along  its easterly  trace.  It  may be offset slightly by 

diorite porphyry dike but does so right  at  the hedrock 
the West fault. The North fault  cuts the plagioclase 

determined. The Centre  fault is parallel  to  the North fault 
surface on the 2385 bench (Figure 2) and offset cannot he 

but less prominent. On the southernmost margin of the 
pit, the South fault forms a major fracture zone of 
unknown offset with a trend of 070". The West fault is 
visible in  the south wall of the pit as a major structure, 
hut it disappears beneath the flooded pit  bottom and 
projects beneath the main  ramp: displacement of the 
plagioclase diorite porphyry dikes between henches 2245 
and 2315 suggests a mnximum offset of a few metres. 
The  Centre  fault may  have effected left-lateral offset of 
the West fault by  up to 15 mclres. These major fault 
zones are dominated by  gougy or  strongly  shattered 
material  with abundant  calcite  and  chlorite: locally they 
contain calcite-qunrtz+pyrite  veins, vcry  rarely  with  trace 
chalcopyrite. 

All rocks exposed i n  the open pit are  intensely 
fractured. Typically these fractures ;ire planar and many 
can  he meed over more than one hcnch. The fractures 
are filled with strongly  shattered rock which is usually 
cut by veins and  vein swarms comprising calcite-chlorite- 
quartz+pyritefepidote+lmce chalcopyrite. The width of 
Ihc  broken material is usually less than 10 centimetres, 
but may range up to several metres. Hydrothermal veins 
may  bc  the dominant fill in narrower fractures but  form 
only a smd1 portion of the  filling of larger  structures. 
Most of the fractures dip more  steeply than 60° and have 
orientation modes of roughly 3SOo,  060° and 120° 
(Figure 3 ) .  Fractures with relatively shallow dip were 
d s o  noled. Stecply dipping fractures almost inv'uiably 
host hydrothermal veins  but veins are largely absent from 
fl:ittcr fractures. The prcferrcd orientations  are roughly 
par:tllel t o  the major faults. the contact  zone between the 
Pothook and Cherry  Creek  intrusions,  and  the  zone of 
mincralization. 

CONTACT BETWEEN POTHOOK  AND 
CHERRY CREEK INTRUSIONS 

ph;lses provided the locus for hydrothermal alteration and 
The cont:~ct zone hetween  the  Iwo major intrusive 

mineralization in the Crescent deposit. Vein density  and 
alteration 'arc most intense immediately adjacent to the 
contact zone. The most important features  along this 
contact are development of intrusion breccias, pervasive 
potassium metasomatism, and the formation of 
pseudobreccia textures as a consequence of hydrothermal 
veining. The intensity of the metasomatism commonly 
obscures the nature and exact location of the  contact 
ilsclf. 

Near its contact with the Pothook diorite, the Cherry 
Creek monzodiorite contains  exotic inclusions which 

and  which become sufficiently abundant locally for the 
increase in abundance as the contact zone is approached 

rock  to be called an intrusion breccia. The fragments are 
mostly :in&ular, hut range lo subrounded. They are 
dominated by Pothook diorite which displays various 
degrees of development of potassium metasomatism. Less 
common xenoliths include fragmenLs of amphiholitized 
Nicola volcanic units.  and fragments  of massive 

segregations common in Ihe Pothook diorite. Even more 
magnetite veins which are  similar to the magnetite 

rarely. fragments macroscopically similar  lo  the Cherry 
Creek intrusion itself are  present:  these  are  either ripped 
up margins of the Cherry Creek  intrusion or strongly 
melasomatized Pothook diorite which has Ilssumed a 
pseudoporphyritic texture. as described above. 

inlrusion  breccia in the  form of a dike  (Figure 2). The 
matrix  is similar to Ihe Cherry  Creek phase hut is not 
macroscopically porphyritic. Fragments include Pothook 
diorite with  various degrees of potassium metasomatism, 

To the south of  the contact  lies  what  may  he  an 
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finer grained porphyries simiku 11) the Cherry Creek u n i t  
and, more rarely, fragments of :I mafic rock  now 
converted to amphibolite. The fr;igments are typically 
angular, but some  are milled ton subrounded form.  The 
dike has a constant thickness of about 2 metres in the 
single exposure on  the  main ramp. I t  is not mapped on 
the overlying bench. but may widen to the west where i t  
is exposcd in a Inarrow rill on the floor of the main ramp. 

The main contact is typically obscured by intense 
potassium me1a:;omatism. This alteration event was 
contemporaneous with intrusion of the Cherry Creek 

Creek intrusions,. Typically, primary igneous plagioclase 
monzodiorite, and affects both the: Pothook and Cherry 

and white potassium feldspar we selectively replaced by 
salmon-pink potassium feldspar. Magnetite is destroyed 
in strongly altered areas. The alteration is centred on  the 
contact and strong effects extend  up to 75 mclres into the 
Pothook diorite, at which point the intensity of altcration 
dccreases gradationally hut rapidly. although local effects 
are visible well beyond the pit boundary to the southeast. 
In many places near the contact the Pothook diorite 
acquires a 'spottd texture resulting from formation of 
ovoid clots up ~ C I  I millimetres ac~oss, comprising 
chlorite with lesser calcite; this texture reliably indicates 
proximity to the contact both within the Crescent deposit 
and elsewhere ir l  the northern end  of  the hdtholith. 
Nearly identical occurrences of pcrt:~ssium  met;lsomalism 
:ue present in many exposures of Pothook diorite i n  the 
northern end of ihe batholith w d  these have commonly 
been mapped as Cherry Creek monzonite and syenite. 
This :dtemtion is; best descrihcd :IS deuteric. I t  preceded 
the introduction of sulphides into thc Crescent deposit; 
later mineralizing fluids overprinted the early deuteric 
alteration but apparently followed similar flow  paths. 

ALTERATION AND MINERALIZATION 

SEQUENCE OF VEIN  TYPES 

Six  vein types have been recognized in the  pit. 
Crosscutting relationships are well defined and permit a 
pangmetic sequence to be established (Table 2) .  

MAGNETITE  VEINLETS 

Magnetite veinlets have irregular forms and are most 
common near thf: main intrusive contact. They are 

centimetre. They have narrow, distinct alteration 
usually less than I millimetre wide  but may exceed 1 

chalcopyrite has been observed, thwe veins .me not 
envelopes of  pink potassium feldspar. Although minor 

abundant  and did not carry significant copper. 

POTASSIUM FELDSPAR VEINS/DIKISLETS 

feldspar with minor biotite have the appea ance of 
Throughout the deposit. veins of  pink potassium 

syenite dikelets. In the pit, rnost  of these VI .ins formed as 
replacements of wallrock along tight fracll res, but .a11 

intrusive origin cannot be ndcd out for lar::er examples 
with very s h q  contacts with their host. A1 inlrusi,n: 
origin is  not inconsistent with observation: in other pans 
of the  northem end of the  bltholith where iimilar 
dikelets have been  noted near the contact t: :tween 
Pothook diorite and Cherry Creek intrusioi IS. Sulphide is 
rare in these veins and they did not contrib Jle 
substantially to  ore grade. 

CHLORITE-SULPHIDE VEINS 

Chlorite-sulphide veining is best devel  3ped within 
the tabular ore zone and its hangingwall in the Pothook 
diorite. The altered and mineralized rocks  lave a dis:inc:t 
mottled colour in shades of pink, black an( green. 
Individual veinlets are narrow and discontinuous an(j 

dominant minerals are chlolitl: and magnel ite. Chlc*rllte 
may impart a brecciated appexance  to the w k .  The 

may  be a replacement of biotite, which has  k e n  observed 
locally. Magnetite either coexisls with or is replaced I)y 
hematite. Calcite is common, potassium feidspar is 
usually present as a trace mineral. and  epid >le was 
observed in one  case. Qu:uti: i s  minor and ! poradicsll.:y 
present and pyrite is absent LO minor. Sevel al percenl 

chlorite  and minor quartz,  or in their alteration 
chalcopyrite may  be present within veinlet: of calcite, 

envelopes. Hostrock between the veinlets is usually 
altered hy potassium feldspar. chlorite, 
magnetitelhematite and calcite. In the most intense1:y 
veined rocks, magnetite is often destroyed, )ut may &: 
preserved only millimetres away from vein ;. This 
alteration type is largely coincident with th , ;  ore zone, 
and the high abundance of chalcopyrite in t?ese veins 
suggests that  they cnny most of the copper. 

EPIDOTE VEINS 

Epidote veins are abundant and widespread but are 

vary from planar structures to inore irregul: r,  diffusc 
most common peripheral to tht: tabular ore :one.  The:, 

veins and, more rarely, they  form the maui : lo small 
breccia zones. They range from less than a nillimebe to 
several centimetres in width. Epidote and (alcite arc the 
major minerals but pyrite and (:hallcopyrite I ocally 
constitute up to 10%. Minor potassium feld  ;par and 
albite(?) were observed, together with rare ~juartz. 

veins are often associated with clots of alter ltion 
Distinct alteration envelopes were not obset v e d .  but tho  

minerals similar to those found,  in the veins themse1vc::i. 
Chlorite is common in the alteration clots and in  the 
wallrocks to the veins, and is associated wil h 
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TABLE 2. PETROGRAPHIC  CHARACTERISTICS AND SEQUENCE OF HYDROTHERMAL VEINS. 

VeidAlteration Stage Major Minerals Minor Minerals Envelopes Morphology 

Eurly 

Magnetite 

chl-mag-hem-calc-cpy K-spar-ep-qtz-py mag? irregular Chlorite-Sulfide 

K-spar bio-cpy-mag-hem K-spar irregular K-spar-dominated 

mag CPY K-spar sinuous 

Calcite-Quartz calc-qtz hem-py-cpy-K-spar-ep K-spar-mag-cpy planar 

Epidote-dominated ep-cac-py-cpy K-sparqtz K-spar-chl planar 

Calcite Only calc py-chl none planar 

Lute 

Abbreviations: chl, chlorite; calc, calcite; ep, epidote; qtz, quartz: py, pyrite; cpy, chalcopyrite. 
mag, magnetite; hem, hematite; K-spar, potassium feldspar 

disseminated chalcopyrite. Beyond the pit boundxy these 

calcite, in some  cases with alteration envelopes of alhite 
veins carry magnetite, hematite, epidote and minor 

and/or epidote. 

CALCITE-QUARTZ VEINS 

Calcite-quartz veins are hroadly distributed through 

centimetres in width, have sharp  contacts with their host, 
the deposit. They range from 2 millimetres to several 

and are usually planar. Calcite usually, hut not always. 
exceeds quam in ahundance.  Hematite, pyrite. 
chalcopyrite, and potassium feldspar are present, and 
epidote was observed in one sample. Envelopes of  pink 
potassium feldspar similar in width to the veins 

an alteration  envelope grades from an inner zone 
themselves are almost always developed. In one sample 

comprising potassium feldspar with minor magnetite and 
chalcopyrite  to an outer zone of magnetite with minor 
chalcopyrite.  Commonly, the grain size of calcite and the 
ahundance of quartz increase toward the core of these 
veins; the reverse is rare. 

CALCITE  VEINS 

Veins dominated by calcite. with common hut minor 
chlorite and very rare  pyrite,  occur throughout the 
deposit. They range from fracture coatings to dilatant 
veins many centimetres wide, 'are continuous and planar. 

envelopes. Similar veins have heen recognized 
have sharp  contacts with their hosts. and lack alteration 

throughout the northern end of  the batholith: they have 
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heen observed to cut Eocene dikes and are unrelated to 
n1incr:llization in the Crescent  deposit. 

OPEN  SPACE  BRECCIAS 

True open-space hydrothermal breccias are common. 
Fragments  are typically angular and have not heen 
milled. The matrix of breccia5 is usually dominated by 
calcite with lesser quartz and,  less commonly. 
chalcedony. Typically the matrix contains little or  no 
sulphide although rare, small examples with up to 10% 
chalcopyrite have been observed. Most sulphide 
contained i n  hydrothermal breccias occurs in the 

The later stagc has an unminenlized  calcite matrix. 
fragments. One sample shows two stages of brecciation. 

Fragments withirl fhis matrix are themselves an earlier 
breccia with a matrix of calcite  and minor hematite, 
chalcopyrite and pyrite: the fragments in this earlier 
breccia are altered hy potassium fcldspar and chlorite, 
and contain over 5 %  sulphide with a high chalcopyrite  to 
pyrite ratio. The  sulphides are in part  disseminated  and 

restricted to the fragments. Larger  examples of these 
in part contained within calcite-quartz  veins that are 

breccias are spatially related to major faults. 

DISTRIBUTION OF ALTERATION 
MINEFiA LS 

A visual estimate of the percentage of epidote, 
magnetite. potassium feldspar. chlorite,  albite,  calcite, 
pyrite, chalcopyrite. quartz and hematite was made  for 
the bench face at stations spaced IS metres apart. The 
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data were analyzed on huhhle plots (Figure 4). Among 

are very evenly Idistrihuted. and quartz. hematite and 
the minerals not shown on Figure 4, calcite and chloritc 

albite are erratically distrihuted with no apparent pattern. 
A reconnaissance examination of thin sections  has shown 
that visual estim;ltes of chalcopyrite have unacceptably 
large errors because of its finely disseminated occurrence. 
Magnetite, potassium feldspar. pyrite and epidote are 
shown on Figure 4. Magnetite is Ixgely dissemin:lled 
and is consistently ahundant throughout the deposit. eve11 
though the Polhook diorite contains ncarly  twice :IS much 
primary magnetite as the Cherry Crcek monzodiorite: 
this reflects the partial deslruclion of magnctite during 
potassium metassom:ltism  of the Pothook diorite. 

Potassium feldspar is more ahilndant in the Cherry Creek 
monzodiorik and in the areas of Pothook d orite affiwletl 
hy strong potassium metasom;ttism: a s h q  decreax is 
apparent on the south and  west sides of the pit. The 
abrupt decrease on the we.st occurs at an at: pically sh;q  
conbcl  ktween the Pothook and Cherry C  eek units that 
is not characterized by the usual intrusion ( ,r  
hydrothermal hrecciation present elsewherc : the 
'lightness' of thc contact may have limited I hid flow at 
this point. Pyrite and epidotc: ahundance is lighest or th: 
margins of the deposit and rcflects a propylitic. pyriti: 
halo surrounding the ore zone. 

ahundmce of each vein type nas assigned ; value from 1) 
At each alteration station (Figure 5) .  II e relative 
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Crescent Pit 
Magnetite Veins 

14.8 

1 4 8 .  

148. Calcite-Ouam Veins 
crencent Plt 

Figure 5. Distrihution of veins. The points  are  based on 

0 (abscnt) to 5 (greatest ohserved density of that vein 
visual estimates of the density of a given vein on a scale of 

type). Rubhle  diameter is proportional to value. 

IW 
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~ninernliration in the Crcscenl dcposit. Simplified f r o m  Rond 
and Tsang (19RX). 

Figure 6 .  Plan and cross-section distrihution of 

(ahscnt) to 5 (greatest number of t h a t  pnrticular vein type 
observed). Magnetite veins occur it1 hoth  thc  Pothook 
diorite and the Cherry Creck monzodiorite hut ;ue most 
ahundant war  thtz contact zone. Pot:lssium feldsp:~ veins 
are more commonly devcloped in the  Pothook diorite. hut 

2245 Icvel. near the contact zone. Chlorite-sulphide veins 
their greatest ancl most consistent :Ihund:lnce  is on  the 

are  more ahundant in the hangingwall of the contact. 
roughly coincident with the ore zone. Calcite-quam 
veins show no distinct distribution pattern. Epidote veins 
are most abundant on  the margins of the pit. The only 

the pit is  epidote.-magnetite veins which occur 
vein type that is wcll developed outside the confines of 

sporadically i n  many exposures of thc Pothook diorite 
throughout the northcrn end of the  Iron Mask hatholilh: 
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these vcins are indigenous to the Pothook d orite itsclr 
and arc not directly related I n  the formation of the 
coppcr-gold deposits. 

DISTRIBUTION OF MI.VERALIZ.1TION 

zone oriented ahout OSOo with a southerly dip of 60" 
(Figure 6 Bond and Tsang, 1988). Mineral ,zation 
continues downward Io at leas1 the 300-mel-e limit o f  
drilling (L.H.C Tsmg. personal communic: lion, 19!U). 
Chalcopyrite  was the domin:mi ore mineral and 
insignificant amounts of hornite and rnolyh,lenite arc ZIIS~J 

distribution of copper and gold as delermin, :d from blast.. 
rcportcd (Bond and Tsang. 1988). Figure 7 illustnte:s the 

hole assays. A comparison with Figure 2 sh JWS that tlie 
higher grades were present along the contat I zone and it; 
immediate hangingwall hut Ih:lt sporadic h igh  values 
were present throughout the deposit. Gold I as a more 
erratic distrihution. hut Figure 8 shows a gcod correlation 
bctwccn coppcr and gold 3 1  :I 11ear1y constal~t ratio of 
about 25.000. This ratio is con;istent wilh \dues  
ohservcd at other alkalic porphyry copper-g ,Id depo,rits 
and is  :Ipparently a fundament:ll feature of I his deposit 
type (Stmlcy, 1993). The absence of  sampl~ s with lower 
Cu/Au ratios indicates that a late stage epis, )de of gnld 
enrichment. simiku to that which has affect-d some 
deposits of this class such as the nearby Pot look  depos:it 
(Stanlcy, 1994) and the 66 zone at Mount hlilligan 

Crcsccnt dcposit. In the Crescent deposit, gold was 
(Stanley and DeLong. 1993), has not  affec1,:d  the 

dcpositcd with chalcopyrite in a single hydlothermail 
cvcnt. 

The ore reserve in the Cre:;cent pit f o n  bed a tabular 

SUMMARY 

in response to the intrusion of alkalic  igneo IS rocks '0 i 
The Crescent deposit famed in the ear iest Jurmic 

the  Iron Mask batholith. Aproposed sequenze of everts 

vein formation were localized at the hrecci3 ted contxt 
is presented in Table 3 .  Minl:r;tliwtion. allf ration, a n j  

hetwecn the older Pothook dlorile and they )unger 
Cherry Creek monzodiorite. Rdatively  mor: permeable 

deuteric alteration related lo intrusion of  thl, Cherry 
intrusion breccias may have focussed fluid Ilow. Earl). 

Creck monzodiorite effected intense potassi Irn 
metasomatism hut did not deposit sulphide minerals in 
the system. This event was closely followed in sequenx 
by magnetite, potassium feldspar. chlorite-sulphide, 
calcite-quartz. and epidote veins. Ore grade 
minerolization is associated wilh chlorite (acter hiotik?) 
veining and alteration. and f o r m  a tabular ?one don]: 
the contxl that extends southward into Polllook dioril: 

dcposit and form :I we:& halo surrounding I he ore zorll:. 
in the hangingwall. Epidote and pyrite exte Id beyond thl: 
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2245 Level - C" 

1 4 . 4  Crescent  Pit 
2315 Level. C" 

14.8. i 2315 Level. Au 
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....... . . . . . . .  
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Figure 7. Buhhle plots of copper and gold hlast-hole assays. Data are shown for each of tile four  main benches. Buhhle  diameter is 
proportional to value. For each respective level N. the numher of data points. maximum and minimum  copper  grade (wt. 96). and 
maximum and min@nn gold grade ( g h )  are: 2175 level, 258.?.09,0.09, O.R?.O.O35; 2245 level, 349, 1.41,O.Oh. 0.86,0.00,2315 
level.5Il. 1.83.0.11. 1.82.0.00: 2385 level. 236. 1.25.0.13. 1.41.0.035. 
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TABLE 3. SEQUENCE OF EVENTS  AFFECTING  THE CRESCENI DEPOSIT. 

" 

Timing 

I 

2 

3A 

3 8  

3 c  

4 

SA 

5B 

5 c  

6 

7 

Geologic Event 

Intrusion of  Pothook diorite 

Intrusion  of C h e w  Creek monzcdiorite 

Formation of intrusion  breccias at contact 

Potassium  metasomatism at contact 

Formation of pseudobreccias by K-feldpsar veining (Cu-Au nuneralization) 

Intrusion  of  plagioclase diorite porphyry dikes 

Formation  of  hydrothermal veins (Cu-Au mineralization) 

Movement along major faults; formation of major fractures 

Formation of barren calcitequariz+/~pyrite veins 

Intrusion of andesite dikes 

Mnor additional  fault movement; formation of barren  calcite  veins 

- - 

Hydrothermal hreccias closely  relatcd to faults are 
common hut ge;xmlly postdate main-stage coppcr 
mineralization. A constant Cu/Au ratio of 25000 is 
similar to other  alkalic  suite porphyry deposits and 
indicates that copper-gold introduction  was  related to a 
single hydrothermnl event. 
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