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1:XPLORAlION 
NTS Y2H/2W 

C0141NC[I LTD. 

WESTERN D I S T R I C T  
May 2 9 ,  1980 

ASSESSI4ENT REPORT 

OF LINECUTTING AND GEOLOGICAL 

AKD SOIL GEOCHEMICAL SURVEYS 

ON THE RED STAR PROPERTY 

(Red S ta r  Claim and Anaconda and Red Star  

Reverted Crown Grants) 

The Red Star  p r o p e r t y  i s  s i t u a t e d  on t h e  west margin o f  t h e  Quesnel Trough 
S t r u c t u r a l  Prov ince,  34 k m  SSW o f  Pr ince ton ,  i n  T r i a s s i c  and T e r t i a r y  rocks.  
The p roper t y  comprises t h e  Red Star  c l a i m  and t h e  Anaconda and Red Star  
r e v e r t e d  crown gran ts .  
Anaconda and Red S t a r  r e v e r t e d  crown g ran ts  were op t ioned i n  May 1980. 
southern t w o - t h i r d s  o f  t h e  p roper t y  has been mapped on a sca le  o f  1:5,000 
and s o i l  sampled, w i t h  t h e  s o i l  samples analyzed f o r  Cu,  Ln and Pb. 

The southern t w o - t h i r d s  o f  t he  p roper t y  covers T r i a s s i c ,  N i c o l a  Group 
metavolcanics o f  t h e  c a l c - a l k a l i n e  andesi te  t o  r h y o l i t e  assoc ia t i on  and 
t h e i r  r e l a t e d  chemical  and c l a s t i c  metasediments. These vo l can ic  and 
sedimentary u n i t s  have been i n t r u d e d  l o c a l l y  by andes i te  dykes i n t e r p r e t e d  
t o  be subvolcanic  equ iva len ts  o f  t he  N ico la  Group andes i te  vo lcan ics .  The 
no r the rn  one- th i rd  o f  t h e  p roper t y  covers T e r t i a r y ,  P r ince ton  Group b a s a l t -  
andesi te  f lows and p y r o c l a s t i c s .  The N i c o l a  Group rocks  occur as a .no r th -  
south s t r i k i n g ,  west d ipp ing ,  monocl ina l  sequence t h a t  has been metamorphosed 
t o  the  mid-upper g reensch is t  fac ies .  The P r i n c e t o n  Group rocks  a re  f l a t  l y i n g  
and unconformably o v e r l i e  t h e  N i c o l a  Group rocks.  No a t tempt  was made t o  
subdiv ide or desc r ibe  t h e  P r ince ton  Group rocks  as they  were n o t  cons idered 
t o  be economical ly  impor tan t .  

The p roper t y  i s  be ing  i n v e s t i g a t e d  f o r  r h y o l i t e  assoc ia ted  s t r a t i f o r m  
massive su lph ide  deposi ts .  
t o  date occurs i n  t h e  Main Zone which i s  s i t u a t e d  on t h e  Red Star  and 
Anaconda r e v e r t e d  crown grants .  
hosted by s t r o n g l y  sheared i n t e r c a l a t e d  d a c i t e  and r h y o l i t e  and minor 
andesi te  p y r o c l a s t i c s  and t h e i r  are r e l a t e d  chemical  and c l a s t i c  sediments. 
These rocks  have been v a r i a b l y  hydro thermal ly  leached, s i l i c i f i e d  and p y r i t i z e d .  
The bes t  m i n e r a l i z a t i o n  observed i n  t h e  Main Zone d u r i n g  t h e  mapping was 
minor disseminated s p h a l e r i t e  and cha lcopy r i t e .  S i g n i f i c a n t  concent ra t ions  
o f  s p h a l e r i t e ,  c h a l c o p y r i t e ,  s i l v e r  and g o l d  m i n e r a l j z a t i o n  have been repo r ted  
i n  the  Main Zone i n  t h e  o l d  underground workings, i n  t renches and diamond 
d r i l l i n g ,  bu t  were n o t  observed. 

The Red Star  c l a i m  was s taked i n  June 1979 and t h e  
The 

The most s i g n i f i c a n t  m i n e r a l i z a t i o n  l oca ted  

The m i n e r a l i z a t i o n  i n  t h i s  zone i s  
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The packaye of rocks which hos ts  t l i e  Hain Zone m i n e r a l i i a t i o n  s t r i k e s  n o r t h  
and south  i n t o  areas covered by riverburden. I t  i s  f e l t  t h a t  s t r a t i f o r m  base 
meta l  bca r ing  massive su lph ide  concent ra t ions  may e x i s t  a long s t r i k e  or down 
d i p  froin t he  !,lain Lone and the  present  geo log i ca l  geochcrriical and geophysica l  
surveys were desiyned t o  t e s t  these p o s s i b i l i t i e s .  

The s o i l  sampling proyrarn conducted over the  southern two- th i rds  o f  t he  
p r o p e r t y  c o l l e c t e d  725 samples which were analyzed for  Cu, Zn and Pb. 
l a r g e ,  and th ree  sn ia l ler  Ln anomalies and two l a r g e ,  weak, Cu anomalies were 
def ined.  
c o i n c i d e n t  and correspond w i t h  t h e  p r o j e c t i o n  o f  t h e  m ine ra l i zed  s t r a t i g r a p h i c  
package. 

I P ,  VLF and Hag surveys have been conducted over the  southern two- th i rds  
o f  t h e  proper ty .  The r e s u l t s  o f  these surveys a re  covered i n  a separate 
r e p o r t .  

One 

The l a r g e  Zn anomaly and one o f  t he  Cu anomalies are rough ly  

INTRODUCTION 

Th is  r e p o r t  descr ibes t h e  r e s u l t s  o f  geo log i ca l  mapping and geochemical 
s o i l  sampl ing surveys on t h e  Red Star  proper ty .  The work was conducted 
d u r i n g  t h e  pe r iods  o f  May 1-9 and 12-16, 1980, by M. Mor r ison  and B. Ames 
and superv ised by M.J. Casselman. 

LOCATION AND ACCESS 

The Red S ta r  p roper t y  comprises the  Red S ta r  c l a i m  and the  Anaconda and 
Red S ta r  reve r ted  crown grants .  
t h e  n o r t h  s i d e  o f  t h e  Hope-Princeton Highway i n  the  area j u s t  SW o f  t he  
i n t e r s e c t i o n  of t h e  Pasayten and Similkameen Rivers.  The p roper t y  i s  
rough ly  bounded by B e l l  Creek on the  west and Crowley Creek on the  east .  
The p r o p e r t y  i s  r e a d i l y  access ib le  from the  Hope-Princeton highway and by a 
network o f  g rave l  roads ex tend ing  from t h i s  highway. 

TOPOGRAPHY AND V E G E T A T I O N  

The Red Star  p roper t y  l i e s  between 1000 and 1450 meters above sea l e v e l  
on a south fac ing  s lope w i t h  t h e  g rea tes t  e l e v a t i o n  occur ing  a t  t he  n o r t h  
end o f  t h e  proper ty .  Most o f  t h e  p roper t y  i s  " p a r k l i k e "  and covered by 
spruce, p ine  and f ir t rees .  

Data i s  presented a t  a sca le  o f  1:5,000. 

I t  i s  s i t u a t e d  34 k m  SSW o f  P r ince ton  on 

Outcrop c o n s t i t u t e s  about 5% o f  t he  map area. 

PREVIOUS WORK 

The Red S t a r  p roper t y  has undergone va r ious  stages o f  e x p l o r a t i o n  s ince  
the  e a r l y  1900's. I n i t i a l  work (da tes  unknown) cons is ted  o f  t rench ing  
and d r i v i n g  3 a d i t s  (250, 480 and 1090 f e e t ;  M i n i s t e r  o f  Mines 1902, 1927, 
1938 and GSC Memoir 243). The a d i t s  a re  now caved and inaccess ib le .  I n  
1964-65, 40 tons o f  m a t e r i a l  was shipped from the  p roper t y  t o  the  Tacoma 
smel te r  ( l l i n i s t e r  o f  Mines, 1969). Dur ing  the  p e r i o d  1966-1970, Spenho Mines 
L td .  mapped and t renched t h e  p r o p e r t y  and conducted magnetometer, EM and 
s o i l  geochemical surveys and diamond d r i l l e d  5 ho les.  
a re  r e p o r t e d  i n  assessment r e p o r t s  878 and 2807. 

Resu l ts  o f  t h i s  work 



CLAIMS 

The Rcd S t a r  p roper t y  comprises t h e  Red S t a r  c l a i m  (18  u n i t s )  and t h e  Anaronda 
and Red Star  reve r ted  crown gran ts .  
two reve r ted  crown gran ts ,  i s  100% owned by Cominco Ltd.  The r e v e r t e d  crown 
g ran ts  a re  opt ioned from C a r l  Wabnegger and Maurice Parsons o f  Keremeos, B.C. 

The Red S ta r  c la im,  which encloses the  

GEOLOGY 

The Red S t a r  p roper t y  is  l o c a t e d  on the  west s i d e  of t h e  Quesnel Trough 
S t r u c t u r a l  Prov ince i n  T r i a s s i c ,  N ico la  Group and T e r t i a r y ,  P r ince ton  Group 
rocks.  Mapping c o n t r o l  
was prov ided by a nor th -south  o r i e n t e d  g r i d  system. 

The southern t w o - t h i r d s  o f  t h e  p r o p e r t y  cornprises a n o r t h  s t r i k i n g  and west 
d i p p i n g  monocl ina l  sequence o f  N i c o l a  Group metavolcanic and r e l a t e d  chemical  
and c l a s t i c  sediments. These rocks  have been l o c a l l y  c u t  by andesi te  dykes 
i n t e r p r e t e d  t o  represent  t h e  subvo lcan ic  equ iva len t  o f  t he  N i c o l a  Group 
andes i te  vo lcan ics .  The N i c o l a  Group metavolcanics i n c l u d e  p r i m a r l y  andesi te ,  
d a c i t e  and r h y o l i t e  p y r o c l a s t i c s  f lows and t u f f i t e s .  The N ico la  Group 
metasediments c o n s i s t  o f  a r g i l l i t e s ,  carbonaceous a r g i l l i t e s ,  che r t y  
a r g i l l i t e s  and tu f faceous a r g i l l i t e s .  

The T e r t i a r y ,  P r ince ton  Group rocks ,  which covered the  no r the rn  one- th i rd  
of t h e  p roper t y ,  are f l a t  l y i n g  and unconformably o v e r l i e  the  N ico la  Group 
rocks.  
they were no t  cons idered t o  be economical ly  impor tant .  

The rock  types were de f ined p r i m a r i l y  on t h e  b a s i s  o f  f i e l d  observat ions 
w i t h  co lou r  index and quartz-eye phenocryst  concent ra t ions  be ing  the  most 
u s e f u l  compos i t iona l  i n d i c a t o r s .  The N ico la  Group rocks  have been d i v i d e d  
i n t o  9 u n i t s .  Each u n i t  comprises one dominant rock  type ,  bu t  commonly 
seve ra l  minor rock  types  occur i n t e r c a l a t e d  w i th in  i t .  

The o n l y  m i n e r a l i z a t i o n  l o c a t e d  d u r i n g  the  mapping c o n s i s t s  o f  minor desseminated 
s p h a l e r i t e  and c h a l c o p y r i t e  and occurs i n  t h e  o l d  t renches and dumps exposed 
i n  t h e  Main Zone. 
d a c i t e  and andes i te  p y r o c l a s t i c s  which have been h igh ly-sheared and v a r i a b l y  
hydro thermal ly  leached, s i l i c i f i e d ,  and p y r i t i r e d .  However, s i g n i f i c a n t  
concent ra t ions  o f  sphalerite-chalcopyrite-silver-gold m i n e r a l i z a t i o n  
have been r e p o r t e d l y  exposed i n  the  Main Zone by t h e  p rev ious  t rench ing  
and underground workings and by diamond d r i l l i n g .  
was n o t  observed. 
t he  Main Zone and i t s  nor th -south  extens ions i s  be ing i n v e s t i g a t e d  as 
a p o s s i b l e  hos t  f o r  r h y o l i t e  assoc ia ted  s t r a t i f o r m  base meta l  bear ing  
massive su lph ide  deposi ts .  

The p roper t y  was mapped a t  a sca le  of 1:5,000. 

No at tempt  was made t o  map o r  descr ibe t h e  P r ince ton  Group rocks  as 

The rocks  i n  t h i s  zone comprise p r i m a r i l y  r h y o l i t e ,  

Th i s  m i n e r a l i z a t i o n  
The m i n e r a l i z e d  and a l t e r e d  s t r a t i g r a p h y  exposed i n  
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5 I R A T I G R A P H Y  

N I C O L A  GROUP 

Un i t  1 - A n d e s i t e  Flows 

T h i s  u n i t  was o n l y  obse rved  i n  one o u t c r o p .  
is d a r k  g r e e n ,  mass ive ,  f i n e  t o  medium g r a i n e d  and c o n t a i n s  10-15:; f e l d s p a r  
p h e n o c r y s t s  and 15-25?; pyroxene c r y s t a l s .  

Un i t  2 - A n d e s i t e  P y r o c l a s t i c s  

T h i s  u n i t  compr i se s  dominant ly  a n d e s i t e  l a p i l l i  t u f f  and t u f f  p h a s e s  w i t h  
minor i n t e r c a l a t e d  d a c i t e  l a p i l l i  t u f f  and t u f f  h o r i z o n s .  A r g i l l a c e o u s  
a n d e s i t e  t u f f i t e s  and a r g i l l i t e s  occur  a s  t h i n  h o r i z o n s  i n  t h e  a n d e s i t e s  
on t h e  west s i d e  of t h e  u n i t .  

The a n d e s i t e  p y r o c l a s t i c s  a r e  mid t o  o c c a s i o n a l l y  d a r k  g r e e n ,  weakly 
t o  modera t e ly  f o l i a t e d ,  medium g r a i n e d  and c o n t a i n  15-25?; pyroxene g r a i n s  
( v a r i a b l y  a l t e r e d  t o  c h l o r i t e  and minor b i o t i t e  and s e r i c i t e )  and 10-307; 
f e l d s p a r  p h e n o c r y s t s .  
from t h e  a n d e s i t e  p y r o c l a s t i c s  by t h e  p r e s e n c e  o f  5-15!; d i s s e m i n a t e d  
and/or  banded b i o t i t e .  

The d a c i t e  p y r o c l a s t i c s  are l i g h t  g r e e n ,  moderately s h e a r e d ,  medium g r a i n e d  
and c o n t a i n  1-37; q u a r t z - e y e s ,  10-25:; f e l d s p a r  p h e n o c r y s t s ,  3-10:; b i o t i t e  
and/or  biotite-chlorite-(sericite) c l o t s  and 3-10?; t i n y  d i s s e m i n a t e d  
c h l o r i t e  g r a i n s .  

The a r g i l l i t e s  are g r e y  t o  g rey -b lack ,  moderately s h e a r e d  and f i n e  g r a i n e d  
(1-37; p y r i t e ) .  

Un i t  3 - A r g i l l i t e ,  T u f f a c e o u s  A r g i l l i t e  

T h i s  u n i t  compr i se s  p r i m a r i l y  i n t e r c a l a t e d  a r g i l l i t e s  and t u f f a c e o u s  
a r g i l l i t e s  a l t h o u g h  l o c a l l y  t h i n  a n d e s i t e  t u f f  h o r i z o n s  were no ted .  
C o n t o r t e d  and boudinaged q u a r t z  v e i n s  ( 5  t o  30 cm t h i c k )  are common 
t h r o u g h o u t  t h i s  u n i t ,  e s p e c i a l l y  i n  t h e  a r g i l l i t e  phases .  

The a r g i l l i t e s  a r e  s i m i l i a r  t o  t h o s e  d i s c u s s e d  i n  U n i t  2. 
a r g i l l i t e s  are g r e e n i s h - b l a c k ,  weak ly  s h e a r e d  and s l i g h t l y  c o a r s e r  
g r a i n e d  t h a n  t h e  a r g i l l i t e s .  
pyroxene g r a i n s .  

The a n d e s i t e  t u f f s  are d a r k  g r e e n ,  modera t e ly  f o l i a t e d  and f i n e  g r a i n e d  
( r e s e m b l e  c h l o r i t i c  s c h i s t s ) .  

U n i t  4 - A n d e s i t e  P y r o c l a s t i c s  

T h i s  u n i t  compr i se s  p r i m a r i l y  a n d e s i t e  l a p i l l i  t u f f s  and t u f f s ,  a l t h o u g h  
l o c a l l y ,  a n d e s i t e  t u f f i t e  h o r i z o n s  and ,  e x p e c i a l l y  on t h e  west s i d e  o f  
t h e  u n i t ,  d a c i t e  and o c c a s i o n a l l y  r h y o l i t e  l a p i l l i  t u f f  and t u f f  h o r i z o n s ,  
were n o t e d .  L o c a l l y  t h e  r h y o l i t e ,  d a c i t e  and a n d e s i t e  p y r o c l a s t i c s  a r e  
i n t e r m i x e d  r a t h e r  t h a n  a s  d i s t i n c t  h o r i r o n s .  

I t  i s  a n  a n d e s i t e  flow t h a t  

The a r g i l l a c e o u s  a n d e s i t e  t u f f i t e s  are d i s t i n g u i s h e d  

They a r e  l o c a l l y  ca rbonaceous  t o  g r a p h i t i c  and /o r  c h e r t y .  

The t u f f a c e o u s  

L o c a l l y  t h e y  c o n t a i n  minor f e l d s p a r  and/or 
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The ar idesi te p y r o c l a s t i c s ,  a l l l l ouyh  v a r i a b l e  i n  composition, are iJc:rierally 
darker  co loured  and f i n e r  gra ined than the  andes i te  p y r o c l a s t i c s  discussed 
i n  U n i t  2 .  They a re  dark t o  occas iona l l y  mid green, weakly t o  irroderotely 
f o l i a t e d ,  f i n e  t o  occas iona l l y  riredium g ra ined  and con ta in  10-25:; pyroxene 
g r a i n s  and u s u a l l y  1-107; fe ld!qmr phenocrysts.  L o c a l l y  andesi te  t u f f i t e  
ho r i zons  were noted  and d i s t i n g u i s h e d  by t h e  presence of 5-15?; b i o t i t e .  

The d a c i t e  p y r o c l a s t i c s  are s i r n i l i a r  t o  those discussed i n  U n i t  2 except 
t h a t  t hey  c o n t a i n  1-5:; opalescent b lue  quartz-eyes. 

The r h y o l i t e  p y r o c l a s t i c s  a re  whi te,  weakly t o  moderately f o l i a t e d ,  f i n e  
gra ined,  and c o n t a i n  2-10!; quartz-eyes ( o f t e n  b l u e ) ,  5-10:; fe ldspar  
phenocrysts  and 1-57; disseminated b i o t i t e  ( l o c a l l y  c h l o r i t i r e d ) .  

U n i t  5 - M ine ra l  Hor izon 

Th is  un i t  comprises main ly  una l te red  and a l t e r e d  r h y o l i t e  and d a c i t e  
p y r o c l a s t i c s  and t u f f i t e s  w i t h  v a r i a b l e  p r o p o r t i o n s  o f  una l te red  and 
a l t e r e d  andes i te  p y r o c l a s t i c s  arid t u f f i t e s .  
d i s t r i b u t i o n  of t h e  va r ious  rock  types i n  t h e  package i s  d i f f i c u l t  t o  
a s c e r t a i n  due t o  l i m i t e d  outcrop. 

The r h y o l i t e  p y r o c l a s t i c s  comprise bo th  l a p i l l i  t u f f  and t u f f  phases. 
They a r e  s i m i l i a r  t o  those discussed i n  Un i t  4. 
t u f f i t e  and r h y o l i t e  t u f f i t e  hor izons  occur  i n t e r c a l a t e d  w i t h i n  the  r h y o l i t e  
p y r o c l a s t i c s .  
presence o f  d isseminated and t h i n l y  bedded c h e r t  hor izons  and t h e  r h y o l i t e  
t u f f i t e s  are cha rac te r i zed  by the  presence o f  5-10:; b i o t i t e .  

The d a c i t e  p y r o c l a s t i c s  are main ly  l a p i l l i  t u f f s  and t u f f s .  
s i r n i l i a r  t o  t h e  d a c i t e  p y r o c l a s t i c s  d iscussed i n  U n i t  2. 
d a c i t e  t u f f i t e s  occur i n  t h e  d a c i t e  p y r o c l a s t i c s  and a re  d i s t i n g u i s h e d  
by t h e  presence of 5-10?; b i o t i t e .  

The andes i te  p y r o c l a s t i c s  a re  main ly  t u f f s .  They a re  s i m i l i a r  t o  the  
andes i te  p y r o c l a s t i c s  discussed i n  U n i t  4 ,  except t h a t  they a re  u s u a l l y  
f i n e r  g ra ined and o f t e n  more d i s t i n c t l y  bedded. 
ho r i zons  occur i n  t h e  andes i te  p y r o c l a s t i c s  and a re  d i s t i n g u i s h e d  by the  
presence o f  b io t i t e (5 -15%) .  

The hydro thermal ly  a l t e r e d  rocks comprise 50% o f  t h e  u n i t  and dominate 
toward t h e  west s ide .  They have been moderate ly  t o  i n t e n s e l y  leached, 
s i l i c i f i e d ,  s e r i c i t i z e d  and p y r i t i z e d ,  u s u a l l y  t o  a degree where t h e  
p r o g e n i t o r  rock  t ype  is  r a r e l y  recognizable.  
c l a s t i c  paren t  r o c k  is  recognizable due t o  i t s  c h l o r i t e  conten t (dark  
green-now a quartz-sericite-chlorite s c h i s t ) .  
rocks  a re  l i g h t  green t o  whi te,  s t r o n g l y  f o l i a t e d ,  fine-medium grained, 
moderately s i l i c i f i e d ,  leached and s e r i c i t i r e d  and con ta in  3-10?; p y r i t e .  
The i n t e n s e l y  a l t e r e d  rocks  are whi te ,  s t r o n g l y  foliated(quart2-sericite 
s c h i s t ) ,  t o  massive "sponge l i k e "  rocks  compr is ing  main ly  qua r t z  and 
p y r i t e  grains(10-20% p y r i t e ) .  
leached and s e r i c i t i z e d .  Var ious s ized,  h i g h l y  deformed and boudinaged 
quar t z  ve ins  2 t o  30 em t h i c k  cornmonly occur  w i t h i n  the  a l t e r e d  rocks. 
These ve ins  formed p r e  or dur ing  e a r l y  metamorphism. 
pods o f  p y r i t e  and/or c h a l c o p y r i t e  and s p h a l e r i t e .  

The p r o p o r t i o n  and s p a t i a l  

L o c a l l y  che r t y  r h y o l i t e  

The che r t y  r h y o l i t e  t u f f i t e s  a r e  d i s t i n g u i s h e d  by t h e  

They a re  
L o c a l l y  minor 

L o c a l l y  andes i te  t u f f i t e  

Only t h e  andesi te  pyro- 

The moderately a l t e r e d  

They have been i n t e n s e l y  s i l i c i f i e d ,  

They o f t e n  con ta in  
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Unit 6 - H:iniJi nywa11 

T h i s  u n i t  compr i se s  v a r i a b l e  p r o p o r t i o n s  o f  r h y o l i t e  t u f f s  and t u f f i t e s  
and c h e r t y  r h y o l i t e  t u f f i t e s  w i t h  minor i r i t . e r c a l a t e d  r l a c i t e  and a n d e s i t e  
t u f f s  and t u f f i t e s  and t h i n  ca rbonaceous  a r g i l l a c e o i i s  h o r i z o n s .  
t h e  a r g i l l i t e  h o r i z o n s  have been d i s t i n g u i s h e d  i n  ttic mapping. 
range from 1 5  t o  50 cm i n  t h i c k n e s s  and a re  l o c a l l y  ca rbonaceous  t o  
t u f f a c e o u s .  The a r g i l l i t e s  a r e  g rey  t o  g r e y - b l a c k ,  weakly t o  modera t e ly  
f o l i a t e d ,  f i n e  g r a i n e d  and c o n t a i n  1-5:; p y r i t e .  The ca rbonaceous  a r g i l l i t e s  
a r e  b l ack  and l o c a l l y  g r a p h i t i c ( 1 - 5 %  p y r i t e ) .  The t u f f a c e o u s  a r g i l l i t e s  
a r e  g r e y ,  weakly t o  modera t e ly  f o l i a t e d  and f i n e  t o  medium g r a i n e d  
(1-3:; p y r i t e ) .  
d i s t i n g u i s h e d  i n  t h i s  u n i t  and r e p r e s e n t  a t u f f a c e o u s  component p r o b a b l y  
d e r i v e d  from a r h y o l i t e  s o u r c e  rock .  The  r h y o l i t e ,  d a c i t e  and a n d e s i t e  
t u f f s  and t u f f i t e s  a r e  s imil iar  t o  t h o s e  d i s c u s s e d  i n  Un i t  5. 

U n i t  7 - A n d e s i t e  P y r o c l a s t i c s  and Flows 

T h i s  u n i t  compr i se s  p r i m a r i l y  a n d e s i t e  l a p i l l i  t u f f s ,  t u f f s  and f l o w s  
w i t h  minor i n t e r c a l a t e d  d a c i t e  l a p i l l i  t u f f  and t u f f  and r h y o l i t e  t u f f  
and t u f f i t e  h o r i z o n s .  The a n d e s i t e  p y r o c l a s t i c s  are similiar t o  t h o s e  
d i s c u s s e d  i n  U n i t  4. I t  is d i f f i c u l t  t o  d i s t i n g u i s h  t h e  a n d e s i t e  f l o w s  
from t h e  a n d e s i t e  t u f f  h o r i z o n s  e x c e p t  t h a t  t h e  t u f f s  a re  commonly more 
s h e a r e d  and somewhat c o m p o s i t i o n a l l y  banded(bedd ing) .  
r i c h  a n d e s i t e s  were no ted  and a l s o  e p i d o t e  v e i n s  and s p o t s ,  e s p e c i a l l y  
toward t h e  west s i d e  of t h e  u n i t .  
t o  t h o s e  d i s c u s s e d  i n  Un i t  2 and t h e  r h y o l i t e  t u f f  i s  similiar t o  t h e  
r h y o l i t e  p y r o c l a s t i c s  duscussed  i n  U n i t  4. The r h y o l i t e  t u f f i t e s  a r e  
d i s t i n g u i s h e d  by t h e  p r e s e n c e  o f  5-10?; d i s s e m i n a t e d  and banded b i o t i t e .  

Unit  8 - Mixed D a c i t e  and A n d e s i t e  P y r o c l a s t i c s  

T h i s  u n i t  compr i se s  i n t e r c a l a t e d  and i n t e r m i x e d  a n d e s i t e  and d a c i t e  
p y r o c l a s t i c s  and t u f f i t e s .  The d a c i t e  p y r o c l a s t i c s  a r e  s i r n i l i a r  t o  t h o s e  
d i s c u s s e d  i n  Unit  2 e x c e p t  t h a t  t h e y  c o n t a i n  2-10?; o p a l e s c e n t  q u a r t z - e y e s .  
The d a c i t e  t u f f i t e s  a r e  d i s t i n g u i s h e d  by t h e  p r e s e n c e  o f  10-15% d i s s e m i n a t e d  
and/or banded b i o t i t e .  The a n d e s i t e  p y r o c l a s t i c s  a r e  s i r n i l i a r  t o  t h o s e  
d i s c u s s e d  i n  Unit  4 .  Where these two u n i t s  are i n t e r m i x e d  t h e y  c o n s i s t  
o f  3-10?; b l u e  q u a r t z  eyes c o n t a i n e d  i n  a medium t o  d a r k  g reen  matrix. 

U n i t  9 - R h y o l i t e  P y r o c l a s t i c s  

T h i s  u n i t  compr i se s  dominan t ly  r h y o l i t e  l a p i l l i  t u f f  and t u f f  phases .  
The r h y o l i t e s  a r e  s i m i l i a r  t o  t h o s e  d i s c u s s e d  i n  Un i t  4.  L o c a l l y  r h y o l i t e  
t u f f i t e s  d i s t i n g u i s h e d  by t h e  p r e s e n c e  o f  5-10:; b i o t i t e  were no ted .  

PRINCETON GROUP 

U n i t  10 - 8 a s a l t  - A n d e s i t e  F lows  and P y r o c l a s t i c s  

No a t t e m p t  was made t o  d i s t i n g u i s h  t h e  v a r i o u s  p h a s e s  of the P r i n c e t o n  
Group a s  t h i s  u n i t  was n o t  c o n s i d e r e d  t o  be economica l ly  i m p o r t a n t .  

O n l y  
They 

F e l d s p a r  p h e n o c r y s t s  and l o c a l l y  q u a r t z - e y e s  c a n  be 

L o c a l l y  a c t i n o l i t e  

The d a c i t e  p y r o c l a s t i c s  are s i m i l i a r  
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STRUCTURE - 

The N i c o l a  Group rocks  on the  Red Star  p roper t y  comprise p a r t  o f  a imonoclinal 
package which genera l l y  s t r i k e s  N-5 and d i p s  45-65OW. Loca l l y  smal l  f o l d s  
were observed i n  outcrops, b u t  no i n d i c a t i o n s  o f  major f o l d i n g  were noted. 
F a u l t i n g  i s  l o c a l l y  present ,  bu t  no major f a u l t s  were defined. The o f f s e t  
on t h e  smal ler  f a u l t s  is n o t  known, bu t  a nor th -south  f a u l t  j u s t  south 
o f  t h e  Main Zone i s  thought  t o  have l o c a l l y  o f f s e t  U n i t  5. Pr imary 
t e x t u r e s ,  a l though o f t e n  d i s rup ted  t o  va r ious  degrees by deformat ion,  
a r e  genera l l y  recogn izab le  i n  most outcrops except  i n  p a r t s  o f  U n i t  5, 
where t h e  combinat ion o f  a hydrothermal a l t e r a t i o n  and s t rong shear ing 
have destroyed most tex tu res .  Pr imary t e x t u r e s  most corrlmonly observed 
i n c l u d e  l i t h i c  fragements and porphyry t e x t u r e s  and more r a r e l y  amygdules, 
v e s i c l e s ,  p i l l o w s  and bcdding planes. Bedding was most commonly observed 
i n  t h e  a r g i l l i t e  and t u f f  and t u f f i t e  phases. F o l i a t i o n  i s  i n d i c a t e d  
by s t r e t c h e d  l i t h i c  fragnients o r  a l i gned  c h l o r i t e  and/or s e r i c i t e  gra ins.  
I n  a l l  cases t h e  f o l i a t i o n  p a r a l l e l s  bedding. F o l i a t i o n  i s  genera l l y  
f a i r l y  equa l l y  developed throughout the  p r o p e r t y  w i t h  except ions occur ing  
l o c a l l y  on the  west s i d e  o f  the  p roper t y  and i n  t h e  a l t e r e d  phases o f  
U n i t  5, when i t  was more i n t e n s e l y  developed. The l o c a l l y  increased 
areas o f  shear ing on t h e  west s ide  o f  the  p roper t y  a re  thought t o  be 
r e l a t e d  t o  the  nearby Eagle Granodior i te .  The in tense  shear ing i n  t h e  
a l t e r e d  phases of U n i t  5 i s  i n t e r p r e t e d  t o  r e l a t e  t o  t h e  fac t  t h a t  t h e  
r o c k s  i n  t h i s  zone are  b o t h  a l t e r e d  and c o n t a i n  su lph ides which made 
them more suscep t ib le  t o  deformat ional  s t resses.  

A l though the  rock  u n i t s  have been subjected t o  v a r y i n g  degrees of de- 
format ion,  the  metamorphic grade does no t  exceed t h e  greenschis t  fac ies.  

- MINERALIZATION 

The Red Star  p roper t y  i s  be ing  evaluated f o r  r h y o l i t e  assoc iated s t r a t i f o r m  
massive su lph ide m i n e r a l i z a t i o n .  The on ly  m i n e r a l i z a t i o n  l oca ted  du r ing  
t h e  mapping, occurs i n  what i s  now designated t h e  Main Zone which extends 
N-S f o r  480 meters and i s  exposed i n  t renches and entrances t o  the  caved 
a d i t s .  
d a c i t e  and r h y o l i t e  and andesi te  p y r o c l a s t i c s  ( U n i t  5). The m i n e r a l i z a t i o n  
observed i n  the  Main Zone du r ing  mapping i nc ludes  minor disseminated 
s p h a l e r i t e  and c h a l c o p y r i t e  and v a r i a b l e  concent ra t ions  o f  p y r i t e  (3-20:;). 
L o c a l l y  w i t h i n  t h i s  zone 3-40 cm t h i c k ,  h i g h l y  fo lded  and boundinaged 
q u a r t z  ve ins  with t r a c e  t o  l o c a l  pods o f  c h a l c o p y r i t e  and s p h a l e r i t e  
were noted. These ve ins  developed pre  or e a r l y  metamorphism and are  
i n t e r p r e t e d  t o  represent  s i l i c a  remob i l i zed  d u r i n g  metamorphism. 
underground development, t rench ing  and diamond d r i l l i n g  i n  the  Main Zone 
r e p o r t e d l y  i n t e r s e c t e d  much grea ter  concent ra t ions  o f  spha le r i t e -  
c h a l c o p y r i t e - s i l v e r - g o l d  m i n e r a l i z a t i o n  than i s  p r e s e n t l y  observed. 
The 1938 M i n i s t e r  o f  Mines B u l l e t i n  r e p o r t s  a 3 meter c h i p  sample from 
t h e  underground workings which assayed 1.0% C u  and 1.0 oz/ ton Ag and 
t h r e e  grab samples from t h e  dumps which assayed 0.06 oz/ ton Au, 7.3 
oz/ ton Ag, 17.0% Cu, 4.0% Zn;/ 0.14 oz/ ton Au, 5.7 oz/ ton Ag, 19.0% Cu, 
2.5% Zn;/ 0.04 oz/ ton Au, 1.0 oz/ ton Ag, 0.8% Cu, 18.0% Zn. I n  1964-65, 
40 t o n s  o f  so r ted  m a t e r i a l  from the  Main Zone grad ing  6.5% Cu, 8.1% Zn 
and 2.1 oz/ ton Ag was shipped t o  the  Tacoma smelter.  I n  t h e  l a t e  1960's 
two diamond d r i l l  holes,  210 nieters apar t  i n  t h e  Main Zone re tu rned 249 
f e e t  and 149 f e e t  o f  1.15% Zn and 0.65% Zn, respec t i ve l y .  

The rocks i n  t h i s  zone inc lude  p r i m a r i l y  una l te red  and a l t e r e d  

Prev ious 
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The r r i inera l i red s t r a t i g r a p h y  ( U n i t  5 )  s t r i k e s  b o t h  n o r t h  and south from 
t h e  Main Zone i n t o  areas l a r g e l y  covered by overburden. 
a long U n i t  5 ou ts ide  of the  Main Zone i s  i n  a t rench and an a d i t  200 
and 310 meters, respec t i ve l y ,  n o r t h  ( t h e  t rench i n t e r s e c t e d  on ly  the  
upper p a r t  o f  U n i t  5 and t h e  lower  p a r t  o f  U n i t  6 and t h e  a d i t ,  as 
i n d i c a t e d  by t h e  samples from the  dump, i n t e r s e c t e d  a t  l e a s t  p a r t s  of 
U n i t  5 ) .  No base meta ls  were observed i n  the  t renches and i t  i s  n o t  known 
if t h e  a d i t  i n t e r s e c t e d  any m ine ra l i za t i on .  The quar tz  ve ins  observed 
i n  t h e  a l t e r e d  rocks  o f  t h e  IMain Zone were a l s o  observed i n  t h e  nor thern  
t r e n c h  and a d i t .  No outcrop was found south o f  t h e  Main Zone on t h e  
proper ty .  

The su lph ide  m i n e r a l i z a t i o n  and a l t e r a t i o n  observed i n  U n i t  5 a re  i n t e r p r e t e d  
t o  have developed i n  con junc t i on  w i th  submarine ho tspr ing- fumaro l i c  a c t i v i t y  
assoc iated w i t h  t h e  waning stages o f  t h e  d a c i t e - r h y o l i t e  vo l can ic  a c t i v i t y  
and a r e  g e n e t i c a l l y  r e l a t e d  t o  t h a t  a c t i v i t y .  

The on ly  exposure 

GFOCHEI.11 STRY e TI', N 7 - -hL 

The southern two- th i rds  o f  the  p roper t y  was covered by a s o i l  sampling 
survey. The s o i l  samples were c o l l e c t e d  from the  B ho r i zon  a t  25 meter 
i n t e r v a l s  a long l i n e s  spaced 100 meters apar t .  
c o l l e c t e d  and analysed f o r  Cu, Zn and Pb. Cumulative frequency diagrams 
suggest t h a t  t h e  th resho lds  o f  anomaly fo r  Cu, Zn and Pb are 40, 100 and 
10, respec t i ve l y .  

One l a r g e  and 3 smal ler  Zn anomalies and 2 l a r g e  weak Cu anomalies were 
def ined by the  survey. 
Cu va lues range from 40 t o  210. 
anomalous va lue have been contoured. 
though t o  r e l a t e  t o  m ine ra l i zed  boulders i n  the  overburden. 
Z n  anomaly and t h e  western Cu anomaly are rough ly  co inc iden t  and correspond 
w i t h  t h e  p r o j e c t i o n  o f  t h e  M i n e r a l  Hor izon ( U n i t  5). The eas tern  Cu 
anomaly enclosed the  3 smal le r  Zn anomalies and the  eas t  s i d e  o f  t h e  
l a r g e  Z n  anomaly and p r i m a r i l y  o v e r l i e s  andesi te  p y r o c l a s t i c s ,  a r g i l l i t e s  
and tu f faceous a r g i l l i t e s  o f  U n i t s  3 and 4. The Pb va lues were n o t  p l o t t e d  
as the re  was on ly  one spot  anomaly (11 ppm). The m a j o r i t y  o f  t h e  Pb values 
were 44. 

725 s o i l  samples were 

The Z n  anomalies range from 100 t o  307 ppm and the  
Only anomalies compr is ing more than one 

I n d i v i d u a l  spot Cu/Zn h ighs  are  
The one l a r g e  

CONCLUSIONS 

The Red Star  p roper t y  appears t o  have p o t e n t i a l  f o r  h o s t i n g  r h y o l i t e  
assoc iated massive su lph ide  deposi ts .  
e i t h e r  down d i p  o r  a long s t r i k e  from t h e  Main Zone. 
U n i t  5 and con ta in ing  co inc iden t  Cu and/or Zn s o i l  anomalies, o r  any 
s i g n i f i c a n t  I P  anomalies a re  recommended f o r  d r i l l i n g .  

The best  p o t e n t i a l  e x i s t s  i n  U n i t  5 
Areas u n d e r l a i n  by 
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APPENDIX “ A “  

Statement o f  Expendi tures f o r  l i n e c u t t i n g  and geo log ica l  and s o i l  geochemical 
surveys on the  Red S ta r  Proper ty .  

Geology - Murray l l o r r i s o n  - May 1-9 and 12-16, 1980 

B r i a n  Ames - t lay 1-9 and 12-16, 1980 
(14 days ‘Z $ I l l / d a y )  1,554. 

(14 days @ $150/day) $ 2,100. 

Superv is ion - 14.3. Casselman - llay 1 ,  1 4 ,  27, 1980 
( 3  days @ $179/day) 537. 

Report W r i t i n g  and D r a f t i n g  - t.1.J. Casselman 
(4 days Q $179/day) 716. 

Domic i le  - Accomodation and food  a t  Gateway Lodge, 
Manning Park for  B r i a n  Ames a t  $30/day f o r  14 days 420. 

225. Transpor ta t ion  - Truck f o r  14 days p l u s  gas 

L i n e c u t t i n g  -Cross l i nes ,  39.5 km a t  $125/km 4,937. 

Assays - 725 s o i l  samples ana lys ized fo  Cu, Zn, Pb 
Q $3.25/sample 2,356. 

$ 12,845. 
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APPENDIX "8" 

COI4INCO LTD. 

EXPLORATION WC STE RN D l  S T R I CT 

I, i4ICHAEL J .  CASSELMAN, OF THE C I T Y  OF VERRON, B R I T I S H  COLUIIBIA, HE.REBY 
CERTIFY: 

1. THAT I AM A GEOLOGIST, RESIDING A T  8901 CHERRY LANE, VERNON, BRIT ISH 
COLUI.IBIA, WITH A BUSINESS ADDRESS A T  4405 - 2 8  STREET, VERNON, B R I T I S H  
COLUi,lBIA. 

2.  THAT I GRADUATED WITH 8 . 5 ~ .  AND i .1 .S~.  DEGREES I N  GEOLOGY FROM THE 
UNIVERSITY OF B R I T I S H  COLUI.IBIA I N  1969 AND CARLETON UNIVERSITY I N  
1977. 

3 .  THAT I HAVE PRACTISED GEOLOGY WITH COilINCO LTD. FROM 1969 T O  PRESENT. 

DATED T H I S  2 9 t h  d a y  of May a t  Vernon ,  British C o l u m b i a .  

M i c h a e l  J l C a s s e l r n a n ,  M.Sc. 
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