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Geological  i nves t i ga t i ons  on the  Bay c l a i m  dur ing  1987 i n d i c a t e  t h a t  

the maf ic  vo lcan ic  rocks o f  the nor thern  h a l f  o f  the c la ims are h i g h l y  

p rospect ive  f o r  vo l  canogenic massive sul  phide deposi t s .  Four a1 t e r a t i o n  

zones are i d e n t i f i e d  i n  outcrops; most o f  these c o r r e l a t e  w i t h  known 
I 

I: 
depos i ts  t o  the  northwest. These a l t e r a t i o n  zones are Na-depleted, 1; 

Mg-enriched and have associated anomalous Ba, Pb and As. Mul t ie lement  I 
s o i l  anomalies, inc lud ing :  Au, Ag, As ,  Pb, Zn, Cu and Ba are  associated 1 

1 
w i t h  these a l t e r a t i o n  zones. Geophysical conductors bound many o f  the  I 

I 

a l t e r a t i o n  zones i n  overburden-covered areas. 

I 
A t rench ing  program i s  recommended w i t h  fo l low-up by diamond d r i l -  

l i n g .  These programs should concentrate on A l t e r a t i o n  Zones I, I 1  and 

i )  
IY i n i t i a l l y .  

\.-. 



CONCLUSIONS AND RECOWENDATIONS 

Geolog ica l  i n v e s t i g a t i o n s  have o u t l i n e d  a  number o f  p rospec t i ve  

zones on t h e  Bay claims. These zones a r e  d e l i n e a t e d  by a l t e r a t i o n  

assemblages which a r e  Na-depleted, Mg-enriched and i n v o l v e  t h e  develop- 

ment o f  anke r i t e ,  s e r i c i t e  and s i l i c i f i c a t i o n .  Anomalous Ba, Pb and As 

a r e  assoc ia ted  w i t h  these zones. A1 t e r a t i o n  Zone I i s  c o r r e l a t i v e  w i t h  

t h e  h o r i z o n  which hos ts  t h e  Rea Go ld  H i l t o n  Deposi t ;  a  Au - As enr iched  

h o r i z o n  c o n t a i n i n g  t h r e e  massive su l  ph ide lenses. A1 t e r a t i o n  Zone I I i s 

c o r r e l  a t i  ve w i t h  t he  ho r i zon  which hos ts  t h e  Rea Go1 d/Mi nnova Samatosum 

Mounta in  Deposi t ;  a  mu1 t i e 1  ement enr i ched  t r e n d  c o n t a i n i n g  a  1  arge Ag - 
Pb p o l y m e t a l l  i c  massive su l  phi  de depos i t .  A1 t e r a t i o n  Zone I I I i s  co r -  

r e l a t i v e  w i t h  the Twin Mountain zone; a  shear zone which con ta ins  a  Pb 

- Zn depos i t .  There a re  no known minera l  occurrences a long s t r i k e  from 

A1 t e r a t i o n  Zone I V ,  a  mu l t ie lement  t r e n d  i n  s o i l s  and rocks, which i s  

d i  s  ti n c t l y  As-poor. 

The a1 t e r a t i o n  zones have c o i n c i d e n t  s o i l  anomalies (Au, Ag, Pb, I n ,  

Cu, Ba +/- As) and, i n  some cases, ad jacen t  geophys ica l  conductors.  

These f e a t u r e s  i n d i c a t e  prime t a r g e t s  f o r  f u r t h e r  e x p l o r a t i o n  w i t h i n  t he  

Bay c la ims .  I n i t i a l l y ,  a  t r e n c h i n g  program should be undertaken i n  

o r d e r  t o  expose complete c ross-sec t ions  across s o i l  anomal i es, geophy- 

s i c a l  conductors  and a1 t e r a t i o n  zones. Two men w i l l  be r e q u i r e d  f o r  

abou t  two weeks f o r  t h i s  work. The t r e n c h i n g  shou ld  be f o l l owed  by 

diamond d r i  11 i ng i f  r e s u l t s  are encouragi  ng. 
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INTRODUCTION 

Location and access: 

The Bay c la ims  a r e  l oca ted  near Skwaam Bay, Adams Lake approx imate ly  

65 km NE o f  Kamloops, B.C. (F ig .  1 ) .  The c l a ims  cover  t he  eas t  end o f  

t h e  Sinmax Creek v a l l e y  and t he  n o r t h  shore o f  Skwaam Bay. They a r e  

w i t h i n  NTS 82M/4, cen te red  a t  approx imate ly  51°06'N 1 a t i  tude  and 

119'47'W l o n g i  t i d e ,  i n  the Kaml oops Min ing  D i v i s i o n .  

Paved and g rave l  a1 1  -weather roads connect  t he  p rope r t y  t o  Lou is  

Creek and B a r r i e r ,  approx imate ly  30 km t o  the  west on Hwy. No. 5  o r  t o  

Squ i lax ,  approx imate ly  30 km t o  the  southeast  on Hwy. No. 1. Gravel  and 

d i  r t  1  oggi  ng roads p rov ide  good access wi t h i n  t he  p roper ty .  

History: 

Cominco Ltd.  s taked and exp lo red  t he  p r o p e r t y  f rom 1977 t o  1979. 

Westmi n  Resources L i m i t e d  op t ioned  the  p r o p e r t y  i n  1982 and conducted 

a d d i t i o n a l  e x p l o r a t i o n .  Most o f  t h i s  work was cen te red  on t he  f e l s i c  

v o l c a n i c s  which h o s t  t h e  Homestake d e p o s i t  and i s  descr ibed i n  severa l  

company repo r t s ,  no tab ly :  Wojdak (1978),  Lyons (1982) and Randal 1  

(1984).  

I n  1987, K i d d  Creek Mines Ltd., a  d i v i s i o n  o f  Fa lconbr idge  L im i t ed ,  

o p t i o n e d  t h e  c la ims  and commenced e x p l o r a t i o n  f ocuss ing  on the  m a f i c  

v o l c a n i c s  which h o s t  the  Rea Go1 d / ~ i n n o v a  depos i ts ,  among o thers .  

1987 Exploration: 

Orthophoto base maps cove r i ng  t he  n o r t h e r n  p a r t  o f  the  c l a ims  were 

prepared a t  1:5,000 sca le  by T r i a t h a l o n  Mapping Corpora t ion .  Contours 
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a r e  a t  10 metre i n t e r v a l s .  These base maps were used t o  l o c a t e  va r i ous  

LCP's and t o  p o s i t i o n  a g r i d .  

S ix ty -seven  km o f  l i n e s ,  measured h o r i z o n t a l l y ,  were cu t ,  chained 

and p r o f i  1 ed by Van A l  phen E x p l o r a t i o n  Serv ices  personnel (Appendix I ) 

between May 11 and June 7, 1987. L ines a re  a t  100 me t re  i n t e r v a l  s and 

o r i e n t e d  g e n e r a l l y  perpend icu la r  t o  t he  r e g i o n a l  s t r i k e .  The g r i d  was 

u t i  1 i zed t o  c o n t r o l  geochemical , geophysical  and geo log i ca l  surveys. 

Fa l conb r i dge  personnel (appendix I )  superv ised  t h e  1 i n e c u t t i n g ,  

c o l  1 e c t e d  so i  1 samples a1 ong g r i  d 1 i nes, mapped and 1 i thogeochemical l y  

sampled t h e  no r the rn  p a r t  o f  t he  c la ims.  The g e o l o g i c a l  survey i s  

desc r i bed  be1 ow. Resu l ts  from the  s o i l  geochemical and geophysical  

surveys may be found i n  Hassard (1987) and Hendr ickson (1987) r e s p e c t i -  

ve l y .  

Property Status: 

The Bay p rope r t y  comprises 11 mine ra l  c la ims,  t o t a l l i n g  79 u n i t s ,  

which a r e  owned by Cominco Ltd.  and Westmin Resources L im i ted .  Claims 

and t h e i r  s ta tus ,  a re  summarized i n  Tab le  1. The p r o p e r t y  boundaries a re  

on f i g u r e  1. 

TABLE I 
BAY PROPERTY 

C l a i m  Unf t s  Record No. Record Date Assessment Due 

BAY 1 10 
BAY 2 10 
BAY 5 4 
BAY 6 8 
BAY 7 16 
BAY 11 12 
BAY 12 2 
BAY 13 6 
BAY 14 6 
BAY 15 4 
BAY 16 1 

May 10, 1977 
May 10, 1977 
May 19, 1978 

Feb. 19, 1980 
Feb. 19, 1980 
June 11, 1982 
June 12, 1982 
June 12, 1982 
June 12, 1982 

Sept. 26, 1983 
Sept. 26, 1983 

May 10, 1994 
May 10, 1993 
May 19, 1995 

Feb. 19, 1995 
Feb. 19, 1995 
June 11, 1996 
June 12, 1997 
June 12, 1996 
June 12, 1996 

Sept. 26, 1998 
Sept. 26, 1997 



REGIONAL GEOLOGY 

The p rope r t y  i s  a1 ong the western f l a n k  o f  t he  Shuswap Metamorphic 

Complex and i s  u n d e r l a i n  by rocks o f  t h e  Eagle Bay Format ion o f  Devono- 

M i  s s i  s s i  pp i  an and o l d e r ( ? )  age. The geology near  t he  p rope r t y  has been 

mapped and descr ibed  by Sch ia r i zza  and P r e t o  (1984) and t h e  general  

geology i s  presented i n  f i g u r e  1. 

The Eagle Bay Format ion i s  composed dominant ly  o f  vo l can i c  rocks 

which were complexly deformed d u r i n g  t h e  Jura-Cretaceous Columbi-an 

orogeny . These rocks were metamorphosed t o  the  greenschi  s t  f a c i  es and 

p r imary  f e a t u r e s  such as py roc l  a s t i c  f ragments and p i 1  1 ows i n  vo l  can ics  

and graded bedding i n  sediments a re  l o c a l l y  preserved. 

I n  t h e  v i c i n i t y  o f  the  p roper ty ,  t h e  Eagle Bay Format ion has been 
t 

I 

d i v i d e d  i n t o  two u n i t s :  a  dominant ly  f e l s i c  vo l can i c  u n i t  and a  domi- 

n a n t l y  m a f i c  vo l can i c  u n i t .  These u n i t s  a re  r e p o r t e d l y  separated by a  

t h r u s t  f a u l t  ( S c h i a r i z z a  and Pre to ,  1984).  The f e l s i c  vo l can i c  u n i t  ~ 
h os t s  t h e  Homestake Depos i t  (Ag, Ba), which i s  approx imate ly  two k i l o -  

metres nor thwes t  o f ,  and on . s t r i k e  w i t h ,  t h e  p roper ty .  The f e l s i c  

v o l c a n i c  succession d i  ps n o r t h e a s t e r l y  and i s be1 i eved  t o  be r i  ght-way 

up ( S c h i a r i z z a  and Preto,  1984). The m a f i c  v o l c a n i c  u n i t  hos t s  t he  Rea 

Gold/Minnova H i1  t o n  (Au,Ag) and Samatosum Mountain (Ag, Pb, Cu, Zn, 

Ba) depos i t s  as w e l l  as the Twin Mountain d e p o s i t  (Pb, Zn, Cu, Ag, Au 

and Ba) which are approx imate ly  f o u r  and one k i l o m e t r e s  a long  s t r i k e  t o  

t h e  nor thwes t  r e s p e c t i v e l y .  The m a f i c  v o l c a n i c  success ion d i p s  

n o r t h e a s t e r l y  and i s  be1 ieved  t o  be ove r tu rned  ( S c h i a r i z z a  and Pre to ,  



PROPERTY GEOLOGY 

The p rope r t y  i s  d i v i d e d  i n t o  two ha lves  which a r e  separated by a  

proposed t h r u s t  f a u l t  (P re to  and Sch ia r i zza ,  1984). The southern h a l f  

o f  t h e  p rope r t y  i s  u n d e r l a i n  by ma in l y  f e l s i c  v o l c a n i c s  w h i l e  the  nor- 

t h e r n  h a l f  i s  u n d e r l a i n  by ma in l y  ma f i c  v o l c a n i c s  (F ig .  1 ) .  The f e l s i c  

v o l c a n i c s  have been exp lo red  f o r  severa l  years  by Cominco and Westmin 

and a re  descr ibed  i n  r e p o r t s  by Wodjak (1978),  Lyons (1982) and Randal l  

(1984).  T h i s  r e p o r t  focusses on the  ma f i c  v o l c a n i c s  which have n o t  been 

p r e v i o u s l y  exp lo red  i n  any d e t a i l  b u t  which a r e  s i m i l a r  t o  t he  rocks 

which h o s t  t he  Rea ~ o l  d / ~ i n n o v a  polymeta l  l i c  depos i ts .  

The geology o f  t h e  nor thern  h a l f  o f  t he  p rope r t y  has been mapped a t  

a  s c a l e  of 1:5000 (F ig .  2 ) .  It i s  u n d e r l a i n  by dominan t l y  maf ic  ash 

and 1  a p i l l  i t u f f s ;  however, f ragmenta l  and p i 1  lowed u n i t s  a1 so occur. 

Marb les and pel  i t i c  sediments occur  1  oca l  l y  a1 though these a r e  general l y  

t h i n  and poo r l y  exposed. Minor  f ine -g ra ined  gabbro i s  a1 so present .  

A1 1 rock  types  (exc lud ing  gabbro) c o n t a i n  a  h i g h  p r o p o r t i o n  o f  carbo- 

nate.  These rocks a re  s t r o n g l y  f o l  i a t ed ,  h i g h l y  s t r e t ched ,  s t r i k e  310" 

and d i p  45" t o  the  nor theast .  Metamorphism has been t o  the  middle 

greenschi  s t  f ac i es .  



LITHOLOGIES 

General : 

Lithologies mapped on the northern ha1 f of the property a r e  
described below and 1 i sted i n  Table 11. These a re  1 i thologic units and 
do not imply a s t ra t ig raph ic  succession. 

map un i t  

TABLE I1 

LITHOLOGIES 

EAGLE BAY FORMATION 

Cal careous C h l  o r i  t e  Phyll i te/Schi s t  
a. Moderate to Strongly Foliated: 

Mafic Pyroclas t ic  
b.  Weak to  Moderately Foliated: 

Mafic Flow 

2 Quartz-Serici  t e  Sch i s t  

3 Metasediments 

a. A r g i l l i t e  
b .  Limestone 

4 Metagabbro 



Calcareous Chlorite Phyll i te/Schist (Uni t 1): 

Calcareous Chlorite Phyll i te/Schi s t  i s fine-grained and medium to  
dark green in col our. I t  i s  composed of variable amounts of chl ori t e  
and ca lc i te .  In areas of intense a1 terat ion,  ca lc i te  i s  replaced by a 
FejMg-carbonate mineral. Two sub units are recognized, based on r e l i c t  

textures and degree of fol i ation development. 

U n i t  l a  i s  moderately to strongly foliated. Pyroclastic fragmental 
rocks are preserved locally. These fragmental rocks range from ash t u f f  

(3560N + 4300W; 4145N + 3300W) through lapi 11 i tuff  (2565N + 3200W; 

3835N + 3520W) to small block-sized breccia (2520N + 2600W; 4180 + 

Unit l b  i s  weakly t o  moderately fol ia ted.  Stringers and pods of 

epidote are ubiquitous and magnetite i s  locally present. Stretched 

p ~ l l o w s  (length to width 3 : l )  are  preserved in several l oca l i t i e s  (3780N 

+ 3900W; 4370N + 3210W; 2070N + 2960W). The presence of these pi 1 lows 
and the massive appearance of many of the rocks in t h i s  uni t  indicate 
that  they are derived from mafic volcanic flows. 

Quartz-Serici t e  Schist (Unit 2 )  : 

Quartz-Sericite Schist has been extensively studied on the Bay 
property by Wodjak (1978), Lyons (1982) and Randal 1 (1984) .  A more 
detailed description of th is  unit  may be found in these reports. 

Quartz-Sericite Schist exposed in the grid area i s  highly foliated, 
1 ight rusty yellow-weathering and l igh t  grey to nearly white i n  colour. 
Pyrite,  cal c i t e  and Fe/Mg-carbonate are  commonly present i n variable 
amounts. No r e l i c t  features were observed. The composition of these 
rocks indicate that they were derived from fel s i c  volcanic and volcani- 
c l a s t i c  rocks. 



Metasediments (Unit 3): 

Exposures o f  metasediments a re  r a r e  on the no r the rn  p o r t i o n  o f  the 

Bay c la ims.  Two v a r i e t i e s  occur: A r g i l l i t e  ( U n i t  3a) and Limestone 

( U n i t  3b). 

A r g i l  li t e  i s  f ine-gra ined,  l i g h t  grey, and f i n e l y  laminated. Large 

p y r i t e  cubes are commonly present. Boul ders o f  a r g i l  1  i t e  are  genera l l y  

p resent  near l ong  narrow g u l l i e s .  A r g i l l i t e  outcrops a t  3355N + 3570W 

and 3045N + 1600W; however, " tops"  cou ld  n o t  be determined. 

A t h i n  ho r i zon  o f  Limestone occurs a t  3860N + 3070W. Th is  l imestone 

i s  wh i te  t o  b u f f ,  f ine-gra ined,  laminated and c r y s t a l l i n e .  Th is  u n i t  

does n o t  appear t o  be very extensive. Patches o f  carbonate a re  present 

elsewhere (3345N + 34001; 3400N + 3400W) these however, appear t o  be 

0 r e l a t e d  t o  a1 t e r a t i o n  processes r a t h e r  than sedimentat ion. 

Metagabbro (Unit 4 )  : 

A number o f  small i s o l a t e d  outcrops o f  massive, weakly f o l i a t e d ,  

medi um-grai ned, Metagabbro are present.  Amphibole and p l  a g i o c l  ase are  

the  main c o n s t i t u e n t s  o f  these rocks. Ep ido te  occur as f i n e  g ra ins  

which commonly rep1 ace p l  ag ioc l  ase. Metagabbro t y p i c a l l y  d isp lays  

re1  i c t  subophi t i c  tex tu re .  

Metagabbro i s  p a r t i c u l a r i l y  abundant i n  areas where u n i t  l b  predomi- 

nates. Therefore, they may represent  feeder systems t o  the  p i l l owed  

f lows.  



STRUCTURAL GEOLOGY 

The s t r u c t u r a l  geology o f  t he  n o r t h e r n  Bay c l a ims  appears t o  be 

f a i r l y  simple. F o l i a t i o n  i s  para1 l e l  t o  1  i t h o l o g i c  con tac t s  and cons is -  

t e n t l y  s t r i k e s  310" and d ips  45" t o  t h e  no r theas t  (F ig .  3) .  Rare 

e longa te  q u a r t z  g ra i ns  and s t r e t ched  p i l l o w s  d e f i n e  a  l i n e a t i o n  which i s  

subho r i zon ta l  and i s  i n d i c a t i v e  o f  t r a n s c u r r e n t  d isp lacement  ( F i g .  4 ) .  

The d i r t h  o f  observed r e l i c t  f ea tu res  may i n  p a r t  be due t o  t h i s  s t r e t -  

c h i n g  l i n e a t i o n  as few outcrops a r e  p resen t  which d i s p l a y  t h e  X-Z cross-  

sec t i on .  

No main-phase f o l d i n g  was observed; however, a  l a t e  c r e n u l a t i o n  

c leavage produced mi nor  f o l d s  1 ocal  ly .  These mi nor  f o l  ds have subhor i -  

zon ta l  f o l d  axes which d i p  sha l l ow l y  t o  t he  nor thwes t  and a x i a l  planes 

which a re  v e r t i c a l  and s t r i k e  290" (F igs .  5  and 6) .  Much o f  t h i s  

f o l d i n g  i s  p resen t  i n  the  Club Creek area. T h i s  area a1 so has numerous 

1 a t e  shears and f a u l t  gouge which a re  c o r r e l a t i v e  w i t h  t h e  Twin Mountain 

Shear Zone. 

L a t e  b l o c k  f a u l t i n g  has been observed i n  the  f e l s i c  v o l c a n i c  rocks 

of  t he  southern h a l f  o f  the  p rope r t y  (Lyons, 1982). No su r f ace  exposure 

i s  p resen t  where these f a u l t s  s t r i k e  on to  the  n o r t h e r n  ha1 f o f  the  

p rope r t y ;  however, o f f s e t  o f  VLF conductors  i n d i c a t e s  t h a t  a  f a u l t  i s  

p resen t  (F i g .  2) .  A d e x t r a l  mot ion  i s  i n f e r r e d ,  which i s  s i m i l a r  t o  

t h a t  of  f a u l  t s  n o r t h  o f  the  p rope r t y  'boundary (White,  1985). 

The eas t -d i pp i  ng t h r u s t  f a u l t  proposed by S c h i a r i z z a  and P re to  

(1984) t o  separate t he  f e l s i c  vo l can i cs  f rom t h e  m a f i c  v o l c a n i c s  o f  t h e  

n o r t h e r n  h a l f  o f  the  p rope r t y  cannot be conf i rmed. K inemat ics  as i n f e r -  

r e d  f rom t h e  s t r e t c h i n g  l i n e a t i o n  i n d i c a t e s  a  southeast -nor thwest  

d i r e c t i o n  o f  t e c t o n i c  t r anspo r t .  T h i s  i s  a t  odds w i t h  t h e  proposed 

t h r u s t  f a u l t .  



- 

F i g u r e  3 :  F o l i a t i o n s  
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F i g u r e  4 : L i n e a t i o n s  



F i g u r e  5 :  Fo ld  Axes 

F i g u r e  6 :  F o l d  A x i a l  P l a n e s  



CHEMICAL CLASSIFICATION 

A t o t a l  o f  f o u r  hundred and t h r e e  whole rock  analyses o f  grab 

samples f rom t h e  Bay c la ims  were made i n  o r d e r  t o  c l a s s i f y  p r o t o l i t h s  

and t o  d e t e c t  zones o f  hydrothermal a1 t e r a t i o n .  Sampl e  1  oca l  i t i e s  a re  

p l o t t e d  on f i g u r e  7; analyses a re  i n  appendix 11. C l a s s i f i c a t i o n  and 

a1 t e r a t i o n  a r e  based on major  oxides. 

Most rocks  present  on the Bay c l a ims  c o n t a i n  a  h i g h  p r o p o r t i o n  o f  

carbonate. Most o f  t h i s  carbonate i s  c a l c i t e  and i t s  presence prec ludes 

use o f  such common a1 t e r a t i o n  i n d i c e s  as t he  A/CNK Index (Ke i t h ,  1984 ) 

and t h e  Ish ikawa A l t e r a t i o n  Index ( I sh ikawa e t  a l ,  1976) which incorpo-  

r a t e  CaO. I n  o rde r  t o  del  i n e a t e  a1 t e r a t i o n  i t  was necessary t o  fo rmu la te  

e q u i v a l e n t  i n d i c e s  which are n o t  susceptable t o  v a r i a t i o n s  i n  Ca con- 

t e n t .  Two i n d i c e s  were formulated:  

1 ) A/NK Index: 

The A/NK Index measures the mobi 1  i ty o f  Na and K  r e 1  a t i v e  t o  A1 . The 

index  i s  d e f i n e d  as; 

(wt% Al2O3/ l02) / [  (wt.% Na20/62) + (wt.% K20/94 ) I  
T h i s  i ndex  inc reases  w i t h  a1 t e r a t i o n .  

2 )  M o d i f i e d  Ish ikawa A1 t e r a t i o n  Index:  

The M o d i f i e d  Ishikawa A l t e r a t i o n  Index measures t h e  r e l a t i v e  amount 

o f  Na d e p l e t i o n  and Mg and K  enr ichment  i n  a  rock.  The index  i s  de f ined  

as; 

100X (K20+MgO) /(K20+MgO+Na20) 

T h i s  index  a l s o  increases w i t h  a l t e r a t i o n .  

These i n d i c e s  a re  independent o f  CaO (F igs .  111-1 and 2 )  and a re  

s t r o n g l y  dependent on Na20 (Figs.111-3 and 4 ) .  A/NK i s  e f f e c t i v e  i n  

showing Na20 d e p l e t i o n  which was caused by processes o t h e r  than  by 

d i l u t i o n  w i t h  carbonate. 



Histograms and cumula t i ve  p r o b a b i l i t y  p l o t s  o f  AINK, M o d i f i e d  I s h i  - 
kawa, Na20 and MgO were produced i n  o r d e r  t o  a s c e r t a i n  anomalously 

a1 t e r e d  popu la t i ons  (appendix IV ) .  Rocks w i t h  A/NK > 3.10, M o d i f i e d  

Ish ikawa > 85.00, Na20 < 1.40 % and MgO > 10.90 % a r e  cons idered  t o  be 

anomalously a1 t e r e d  and a re  no t  used i n  t h e  s e r i  a1 c l a s s i f i c a t i o n  o f  t h e  

rocks.  It should be noted t h a t  v i r t u a l l y  a1 1 t he  rocks  c o n t a i n  some 

carbonate and t h e r e f o r e  no t r u l y  u n a l t e r e d  r o c k  i s  p resen t  on t he  pro-  

p e r t y .  

V a r i a t i o n  diagrams re1 a ted  t o  c l a s s i f i c a t i o n  ( I r v i n e  and Baragar, 

1971; Jensen, 1976) are presented i n  appendix I 1  I and d iscussed below; 

t h e  reader  i s  r e f e r r e d  t o  f i g u r e s  111-5 t o  10. T i ,  Z r  and Y a r e  

be1 i eved  t o  be r e l a t i v e l y  immobile elements and have been employed 

e l  sewhere, w i  t h  success, i n  d i  sc r i l n i  n a t i  ng between d i f f e r e n t  source 

magma composi t ions (Pearce and Cann, 1973). Rocks on t he  Bay p rope r t y  

c o n t a i n  low amounts o f  T i ,  t h e r e f o r e  Ti-Zr-Y t e r n a r y  p l o t s  a r e  presented 

as Ti*100-Zr/10-Y (F igs .  111-9 and 10). These show t r ends  r a t h e r  than  

source magma composit ion. 

Mafic Yolcanics (+ Gabbro) (Units 1 and 4): 

Two-hundred and seventy e i g h t  samples o f  m a f i c  vo l can i cs  were found 

t o  be r e l a t i v e l y  una l te red .  Many o f  these rocks  p l o t  w i t h i n  the  subal- 

k a l i n e  f i e l d  o f  I r v i n e  and Baragar (1971); however, t h e r e  i s  a good 

deal  o f  s c a t t e r  t o  the  data and a s i g n i f i c a n t  p r o p o r t i o n  fa1 1s w i t h i n  

t h e  a l k a l i n e  f i e l d .  I f  i t  i s  assumed t h a t  some Si02 has been l o s t  

(perhaps d u r i n g  metamorphism) then a l l  rocks  can be cons idered  t o  be 

s u b a l k a l i n e  f o r  f u r t h e r  c l a s s i f i c a t i o n .  The Jensen C a t i o n  P l o t  i s  i d e a l  

f o r  t h i s  s i nce  CaO, Na20 and S i02  a r e  n o t  r equ i red .  Maf i c  vo l can i cs  

p l o t t e d  on t h e  Jensen Ca t i on  diagram show some s c a t t e r ;  however, t h e  

m a j o r i t y  o f  samples a r e  concentrated i n  the  t h o l e i  i t e  f i e 1  d and s t r a d d l e  

t h e  high-Fe - high-Mg t h o l e i i  t i c  b a s a l t  f i e l d s .  Ti-Zr-Y r a t i o s  a re  

somewhat sca t t e red  b u t  the  m a j o r i t y  a r e  c l u s t e r e d  toward t he  T i  apex. 



The da ta  suggests t h a t  the  ma f i c  vo l can i cs  a r e  dominant ly  subalka- 

1  ine,  high-Fe and h igh  Mg- tho le i i  t i c  basal  t s .  T h i s  i s  i n  c o n t r a s t  t o  

Hoy' s  (1987) c l a s s i f i c a t i o n  o f  t he  maf ic vo l can i cs  which h o s t  t h e  Rea 

Gold-Minnova depos i ts .  On the  b a s i s  o f  t r a c e  element da ta  he be1 i eved  

t h e  v o l c a n i c s  t o  be a1 k a l  i basal t s .  

Felsic  Volcanics (Unit 2): 

T h i r t e e n  grab samples were taken o f  f e l s i c  v o l c a n i c s  f o r  the  purpose 

o f  c l a s s i f i c a t i o n .  A l l  samples p l o t  i n  t h e  s u b a l k a l i n e  f i e l d  o f  I r v i n e  

and Baragar  (1971).  On Jensen C a t i o n  P l o t s  these rocks  a r e  somewhat 

sca t t e red ,  s t r a d d l e  t he  tho1 e i  i t e  - c a l  c-a1 k a l  i ne f i  e l  ds, and a re  domi - 
n a n t l y  dac i  t e  o r  r h y o l i t e  i n  composit ion. On t he  Ti-Zr-Y diagram these 

rocks  a re  as s c a t t e r e d  as t he  ma f i c  v o l c a n i c s  b u t  a re  d i s t i n c t l y  l e s s  T i  

enr iched.  

The f e l  s i c  vo l can i cs  a re  dominant ly  subal k a l  i ne t h o l e i i  t i c  and/or 

c a l  c-a1 k a l  i c  dac i  t e s  and r h y o l  i tes. T h i s  i s  c o n s i s t e n t  w i t h  Hoy ' s 

(1987) c l a s s i f i c a t i o n  o f  the  f e l  s i c  v o l c a n i c s  which h o s t  t h e  Homestake 

depos i t .  



ALTERATION 

Visual A1 teration: 

Four d i s t i n c t  zones o f  v i sua l  a1 t e r a t i o n  are  present  i n  the g r i d  
area (Zones I - IV) (F ig .  7 ) .  These a l t e r a t i o n  zones are  de f ined by: 
A )  t h e  development of Fe- and/or Mg-carbonate, B) s e r i c i  t i z a t i o n ,  and C) 
s i  1  i c i  f i c a t i o n .  C a l c i t e  a1 t e r a t i o n  i s  ub iqu i tous  and e p i d o t i z a t i o n  i s  

r e l a t e d  t o  ox ida t i on  o f  magneti te i n  f lows; these do n o t  c o n t r i b u t e  t o  
Zones I t o  I V .  Fe- and/or Mg-carbonate appears t o  be a m ix tu re  o f  Ca 

and Mg which contains some Fe (based on oxides vs LOI; F igs.  111-11 t o  

13) and w i l l  be termed anker i te .  

Zone I (3400N Trend) i s  de f ined by the  development o f  anker i  te .  
Three prominent areas of anke r i t e  a l t e r a t i o n  are present,  these being 

centered a t  3400N + 4400W, 3300N + 3500W and 3300N + 2600W. A moderate 

amount o f  s e r i c i t i z a t i o n  and s i l i c i f i c a t i o n  i s  present  i n  Zone I. 

Zone I I (3600N Trend) i s  a1 so def ined by t h e  development o f  anke- 
r i t e .  Zone I 1  has a somewhat h igher  degree o f  s e r i c i t i z a t i o n  and s i l i -  
c i f i c a t i o n  associated w i t h  i t  than does Zone I. 

Zone 111 (Club Creek Trend) i s  a zone o f  bleached l o o k i n g  rocks i n  
t h e  Club Creek area. Th is  zone i s  main ly  de f ined by the presence o f  
p y r i t e  and barium (see M i n e r a l i z a t i o n ) ;  however, i t  i s  a1 so a zone 

which has some s i l i c i f i c a t i o n  associated w i t h  it. 

Zone I V  (2850N Trend) i s  a zone o f  somewhat weaker a1 t e r a t i o n ,  

Minor  anker i te ,  s e r i c i t e  and s i l i c i f i c a t i o n  i s  associated w i t h  t h i s  

zone. 

Other  zones o f  a l t e r a t i o n  are  present i n  the g r i d  area as a t  2900N + 
2500W; however, these zones do no t  appear t o  be extensive.  This  may be 
due i n  p a r t  t o  a l ack  o f  bedrock exposure. 



Chemical A1 terati on : 

It i s  p o s s i b l e  t o  d i  s t i n g u i  sh anomalously a1 t e r e d  popu la t i ons  chemi- 

c a l l y  i n  t h e  g r i d  area (see Chemical C l a s s i f i c a t i o n ) .  Rocks w i t h  A/NK > 

3.10, M o d i f i e d  Ish ikawa > 85.00, Na20 < 1.40 % and MgO > 10.90 % a r e  

cons idered  t o  be anomalously a1 tered.  A/NK, M o d i f i e d  I shikawa, Na20 and 

MgO f o r  each sample are p l o t t e d  i n  f i g u r e s  8 t o  11. Anomalously a1 t e r e d  

samples a r e  p l o t t e d  i n  f i g u r e s  12 and 13. 

The v i s u a l  a l t e r a t i o n  observed i n  t h e  g r i d  area i s  c l e a r l y  r e l a t e d  

t o  chemical a l t e r a t i o n .  Zone I has by f a r  t he  s t r o n g e s t  chemical a l t e -  

r a t i o n  o f  t h e  f o u r  zones noted v i s u a l l y .  Zone I can be t r a c e d  f o r  up t o  

2 km, i s  d i s t i n c t l y  Na-depleted and Mg-enriched and con ta ins  anomalously 

h i g h  A/NK and M o d i f i e d  Ishikawa values. 

Zone I 1  i s a l s o  d i s t i n c t l y  Na-depleted and Mg-enriched and con ta ins  

h i g h  A/NK and Mod i f i ed  Ishikawa values. I t does n o t  appear t o  be as 

s t r o n g l y  a l t e r e d  as Zone I, though t h i s  may be due t o  a l a c k  o f  exposure 

o f  t h i s  zone. 

Only t h e  n o r t h e r n  p o r t i o n  o f  Zone I I I i s  d i s t i n c t l y  a1 te red .  Na and 

A/NK appear t o  out1 i n e  a s l i g h t l y  broader  zone o f  a1 t e r a t i o n  than  does 

Mg and M o d i f i e d  Ishikawa. 

Chemical a l t e r a t i o n  i s  r e l a t i v e l y  sporad ic  w i t h i n  Zone I V .  Only a 

few samples are a1 tered. Most o f  these samples occur  ad jacen t  t o  areas 

o f  cover. 

Chemica l ly  a1 t e r e d  samples occur  e l  sewhere i n  t he  g r i d  area, 

a l though these a re  gene ra l l y  s c a t t e r e d  and w i t h o u t  s t r o n g  c l u s t e r s  o r  

t rends .  These samples do n o t  have d i s t i n c t  zones o f  v i s u a l  a1 t e r a t i o n  

assoc ia ted  w i t h  them a1 though t h i s  may be due t o  a l a c k  o f  bedrock 

exposure. 



MINERALIZATION 

No economic m i n e r a l i z a t i o n  was found i n  t h e  g r i d  area; however, 

p y r i t e  i s  l o c a l l y  present.  P y r i t e  occurs as f i n e  g r a i n s  which a re  

g e n e r a l l y  i n  t r a c e  amounts. The Club Creek area i s  an excep t i on  as up 

t o  10% p y r i t e  occurs here (F ig .  2 ) .  Anomalous Ba, Pb and As occur i n  

some rocks.  Histograms and cumula t i ve  p r o b a b i l i t y  p l o t s  o f  Ba, Pb and 

As were made and anomalous values determined (appendix  I V  1. Ba > 700 

ppm i s  cons idered  t o  be poss ib l y  anomalous and Ba > 1500 ppm i s  cons i -  

dered t o  be anomalous. Pb > 18 ppm and As > 10 ppm a re  cons idered  t o  be 

anomalous. Ba, Pb and As f o r  each sample a re  p l o t t e d  i n  f i g u r e s  14 t o  

16  r e s p e c t i v e l y ,  Anomalous samples a re  compi led on f i g u r e  17. 

Anomalous and poss ib l y  anomalous va lues  o f  Ba, Pb and As tend t o  

suppo r t  t h e  zones o f  a1 t e r a t i o n .  Ba i s  anomalously h i g h  i n  t h e  Club 

Creek area and i s  e leva ted  i n  Zones I and 11. High Ba i s  p resen t  i n  

most f e l s i c  v o l c a n i c  rocks sampled. Anomalous Pb i s  p resen t  i n  o n l y  a 

few samples; these samples a r e  dominant ly  w i t h i n  t h e  out1 i n e d  a1 t e -  

r a t i o n  zones. As shows a  s t r ong  c o r r e l a t i o n  w i t h  a l t e r a t i o n  zones I, I 1  

and I 1 1  and i s  p a r t i c u l a r i l y  h i g h  i n  areas o f  i n t e n s e  a n k e r i t e  a l t e -  

r a t i o n .  As i s  no tab l y  absent near Zone I V  where s o i l s  a l s o  i n d i c a t e  a  

l a c k  o f  As. 
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APPENDIX I11 

VARIATION DIAGRAMS 



Figure 111-1: CaO vs A/WK - Whole Rocks 
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Figure 111-2: CaO vs Modified Ishikawa 
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Figure 111-4: Na20 vs Nodified Ishikawa 

- Whole Rocks 
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F i g u r e  111-5: A l k a l i s  vs S i 0 2  - M a f i c  V o l c a n i c ~  

F i g u r e  111-6: A l k a l i s  v s  S i 0 2  - F e l s i c  V o l c a n i c s  



F i g u r e  111-7: J e n s e n  C a t i o n  P l o t  - Mafic  V o l c a n i c s  

T= T h o l e i i t i c  CA= C a l c - A l k a l i c  K= K o m a t i i t i c  

r= R h y o l i t e  d= D a c i t e  a =  A n d e s i t e  b= B a s a l t  

f b =  High Fe - T h o l e i i t i c  B a s a l t  

mb= High Mg - T h o l e i i t i c  B a s a l t  

F i g u r e  111-8: J e n s e n  C a t i o n  P l o t  - F e l s i c  V o l c a n i c s  
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F i g u r e  111-9:  T i  x 100  vs Z r / l O  vs Y - M a f i c  V o l c a n i c s  
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Figure 111-10:  T i  x 1 0 0  vs  Z r / l O  v s  Y - F e l s i c  V o l c a n i c s  
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F i g u r e  111-11: C a O  vs  LO1 - Whole Rocks 

F i g u r e  111-12: MgO vs LO1 - Whole Rocks 
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F i g u r e  111-13: Fe203 vs  LO1 - Whole Rocks 
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APPENDIX IV 

HISTOGRAMS, CUMULATIVE PROBABILITY PLOTS 
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I S H I K A W A *  

W E E R  OF SAHPLES i 393 
HltllM 8.51 
M X I ~ U ~  104.14 
RAN 71.78 
S I # l W D  KVIATION : 14.59 
HtAN - 1 STD. DEV. : 57.13 
~ E A N  * I 5TD. DEV. : 86.37 
KAti 1 2 STD. MY. : 1W.36 
REDIAN 72.19 

S i i k s s  4.87 
KWIOSIS 3.75 
W B F R  CF CLASSES : 58 
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~ i n t l [ - A ~ ~  GEV1I;TIOII : 
HEt.tl - I SID .  DEV. : 
tcitl t I SID. UE'I. : 





S?W(DARD DEYIAT!QI : 2989.1 
HEAN - 1 STD. DEV. : -2488.3 
ticarc + I sro. DEV. : 3498.8 
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BAY WHOLE HOCK PB 

fflnBER OF SAMPLES i 283 
t t ~ t ~ r n u n  1 . a  
na c lnun 137.9 
ME* I*. , 
5TAI:PI;P.D DE~IATIOII : 12.3 
~ E A N  - I STD. OEY. : - 1 . 5  
IIEAN I STD. DEY. : 23.8 
!!Entl t 2 STB. C W .  : 35.3 

ROCK 

BAY WHOLE ROCK PB 
94.5 . .  
8 . 3  . .* 
9B.B-I 



BAY WHOLE RUCK AS 

IWPER IK S W L E S  : 283 
t l lnrn~~n 1.5 
n~ I nuti 213.0 

nOGE 
SKEIJttESS 
WlJPTOSiS_ 
tbtIFEi Or iLAS$iS  : 
iLAS5  INTERVAL : 

EAY WHOLE ROCK AS 
'0 1 1 

BAY WHOLE ROCK A S  I 

3 5 19 28 5.) LBO 
15 ( ppm ) 


