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-1- I 

INTRODUCTION 

The au tho r  was con t rac ted  by Aberford Resources L td .  o f  Calgary,  A lbe r t a ,  
t o  under take  a  reconnaissance mapping program on t h e  Tan prospect ,  near 
C h i l l i w a c k ,  B.C., w i t h  t h e  o b j e c t i v e  o f  d e f i n i n g  t h e  p o t e n t i a l  f o r  
d i s c o v e r i n g  a  vo lcanogenic  massive s u l  ph ide  depos i t .  Fourteen days were 
spent  c a r r y i n g  ou t  f i e l d  t r ave rses  and l o g g i n g  core. S t r u c t u r a l  
c o m p l e x i t i e s  seve re l y  i n h i b i t e d  geo log ic  mapping, though a  genera l  i zed 
s t r a t i g r a p h i c  column was de r i ved  and appears t o  be u s e f u l  i n  determing t h e  
g e o l o g i c  environment u n d e r l y i n g  t h e  c la ims .  A bimodal s u i t e  o f  v o l c a n i c  
f lows  and p y r o c l a s t i c s  a re  d i v i d e d  by a  Pennsy lvanian ca rbona te - ( che r t ) -  
p y r o c l a s t i c  sequence and capped by a  Permian carbonate sequence, i n d i c a t i n g  
a t  l e a s t  two cyc les  o f  volcanism. It i s  specu la ted  t h a t  t h e  s t r a t i g r a p h y  
exposed on t h e  Tan c la ims  represents  d i s t a l  d e p o s i t i o n  r e l a t i v e  t o  a  ven t  
a rea  t h a t  may be l o c a t e d  t o  t h e  south o r  southwest.  

The m a j o r i t y  o f  t h e  m i n e r a l i z a t i o n  exposed on t h e  Tan p rope r t y ,  o r  i n f e r r e d  
by  geochemical anomalies, i s  be1 i eved  t o  be r e l a t e d  t o  s i  1  i ceous  ve in  and 
replacement zones and r e l a t e d  b recc ias  t h a t  a re  pos t  d e p o s i t i o n a l  
( e p i  gene t i  c )  . Syngeneti c  m inera l  i z a t i  on was found t o  be represented by 
p y r i t i c  carbonate-mudstone-tuffaceous sequences. A1 though t h e  v o l c a n i c  
e n v i  ronment exposed on t h e  TAN c l  aims represen ts  a  pos i  t i  ve e x p l o r a t i o n  
env i ronment  i n  t h e  reg iona l  sense, it does no t  appear t h a t  t h e  p r o p e r t y  
encompasses prox imal  e x p l o r a t i o n  t a r g e t s ;  as a  r e s u l t  o f  t h i s  conc l  usi0.n i t 
i s  recommended t h a t  no f u r t h e r  work be undertaken a t  t he  p resen t  t ime.  
Logging ope ra t i ons  a re  c o n t i n u i n g  on t h e  p r o p e r t y  and new r o a d b u i l d i n g  i s  
p lanned as f a r  ahead as 1988; t h i s  work w i l l  undoubtedly  enhance t h e  rock  
exposure on t h e  p rope r t y  and a i d  i n  f u t u r e  eva lua t i ons .  

0 LOCATION AND PHYSIOGRAPHY (Figures 1 & 2 )  

The Tan p rospec t  i s  l o c a t e d  on Tamihi Creek, a  t r i b u t a r y  o f  t h e  C h i l l i w a c k  
R i ve r .  The p rospec t  extends nor thward f rom t h e  U.S. - Canada I n t e r n a t i o n a l  
Boundary t o  M t .  McGuire, and i s  a t  49 degrees 0 1  m inu te  l a t i t u d e  and 121 
degrees 47 minu tes  l o n g i t u d e  i n  N.T.S. map 92Hl4W. The c la ims  a re  recorded 
i.n t h e  New Westminster M in ing  D i v i s i o n .  

~ c c e s s  t o  t h e  p r o p e r t y  i s  by g rave l  l o g g i n g  road approx imate ly  e i g h t  
k i l o m e t e r s  from t h e  C h i l l  iwack R i ve r  road which i s  a paved road l e a d i n g  
approx imate ly  s i x t e e n  k i l ome te rs  southward from t h e  City o f  C h i l l i w a c k  and 
t h e  Trans-Canada Highway. Chi 11 iwack i s  approx imate ly  110 k i l o m e t e r s  eas t  
of  Vancouver, B.C. 

The v a l l e y  o f  Tamihi Creek t y p i f i e s  a  U-shaped g l a c i a l  v a l l e y .  Major  
t r i  b u t a r i  es o f  Tami h i  Creek o r i g i n a t e  i n  g l  a c i  a t e d  hanging va l  1  i e s  which a re  
o r i e n t e d  a t  r i g h t  angles t o  t h e  main nor thwest  f l o w i n g  dra inage.  E l e v a t i o n s  
range from 550 meters t o  1550 meters.  Steep s lopes,  o f t e n  a t t a i n i n g  45 
degree a t t i t u d e s ,  a re  t h e  norm and c l i f f  areas a re  common. The t e r r a i n  i s  
h e a v i l y  t imbe red  by f i r ,  cedar and hemlock and commercial l o g g i n g  i s  a c t i v e  
i n  t h e  v a l l e y ;  many slopes have been logged and a r e  covered by a  combina t ion  
o f  s l ash ,  reseeded t imbe r  o r  heavy dec i  duous second growth. Overburden, 
most commonly g l a c i a l  depos i ts ,  many range up t o  15 meters  on s teep s lopes  
i n d i c a t i n g  a  h i g h l y  v a r i a b l e  bedrock subsurface. 

Annual p r e c i p i t a t i o n  i s  heavy, c l a s s i f y i n g  t h e  area as West Coast Rain 
Fores t .  Snow remains on t h e  upper e l e v a t i o n s  u n t i l  June o r  J u l y  and a r e  
g e n e r a l l y  snow-free u n t i l  l a t e  October. The v a l l e y  i s  i n h a b i t e d  by b l a c k  
bear, deer ,  coyote and occass iona l l y  by e l  k, moose, cougar and g r i z z l y  bear.  
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OWNERSHIP 

The Tan and Dane c la ims  a re  owned by M r .  Gordon S tape l y  who res ides  a t  Box 
23, B e l l  Acres Rd., R.R. #3, Sard is ,  B.C. The c l a i m  group c o n s i s t s  o f  52 
u n i t s  as f o l l o w s :  

C la im Name Record No. No. o f  U n i t s  Year o f  E x p i r y  
Tan 1 1121( 1 )  20 1990 
Tan 2 
Tan 3 
Dane 1 

The Tan Group o f  c la ims  was exp lo red  on b e h a l f  o f  Aber fo rd  Resources L td .  o f  
Calgary ,  under t h e  terms o f  a l e t t e r  agreement which c o n s t i t u t e d  an o p t i o n  
o f  t h e  group f rom M r .  Stapely .  

H I  STORY 

A1 though m i n e r a l  showings were known i n  t h e  area s i n c e  t h e  e a r l y  1960is, no 
known work was undertaken on t h e  p r o p e r t y  u n t i l  1972 when Mssrs. W.A. B e l l ,  
G. S tape l y  and M. McClaren staked, prospected and t renched t h e  area. The 
e x p l o r a t i o n  h i s t o r y  f o l l o w i n g  t h i s  i n i t i a l  s t a k i n g  i s  summari zed below: 

1972: Fa1 c o n b r i  dge - geo log i c  mapping and so i  1 sampl i ng 

1972: Cominco - s o i l  and stream s i l t  sampl ing and geo log ic  mapping 

1973: Cominco - induced p o l a r i z a t i o n  survey, road b u i l d i n g  and d r i l l  s i t e  
p r e p a r a t i o n  

1975: Great  P l a i n s  Development - g e o l o g i c  mapping, geochemical surveys, 
e lec t romagnet i c  survey, road b u i  l d i  ng and d i  amond d r i  11 i ng 

1976: Great  P l a i n s  Development - g e o l o g i c  mapping, geochemical sampling, 
e lec t romagnet i c  and induced po l  a r i  z a t i  on su rvey ing  and 
diamond d r i l l i n g  

1977: Great  P l a i n s  Development - a i  r bo rne  magnetometer and e l  ect romagnet i  c 
survey 

1980: U n i t e d  M ine ra l s  Serv ices L td .  - diamond d r i  11 i n g ,  t r ench ing ,  induced 
p o l a r i z a t i o n  survey 

1981: Lornex Min ing  - geo log i c  mapping, diamond d r i l l i n g ,  VLF-EM and 
magnetometer surveys 

REGIONAL GEOLOGY 

The Tan c l a ims  are almost e n t i  r e l y  u n d e r l a i n  by t h e  Chi 11 iwack Group o f  
Permi an-Pennsyl vani  an vo l can i c  and re1 a t e d  sedimentary  rocks.  "The Lower 
Pennsy lvanian t o  Lower Permian C h i l l i w a c k  Group ( U n i t  2 )  c o n s i s t s  o f  l i t t l e  
metamorphosed pe l  i t e ,  sandstone and m i  no r  conglomerate py roc l  a s t i c  rock, 
a1 t e r e d  b a s i c  v o l c a n i c  rock.. . . .I imestone and minor  c h e r t  ." (Monger, 1969) 
M r .  Monger d i v i d e s  t h e  group i n t o  f i v e  s t r a t i g r a p h i c  and l i t h o l o g i c  
d i v i s i o n s  which are, f rom o l d e s t  t o  youngest,  as f o l l o w s :  



( a )  pe l  i t e ,  s i  1  t s t o n e ;  f i n e  g ra i ned  sandstone 

( b )  Lower Pennsylvanian Limestone ( a r g i  11 aceous , c a l c a r e n i t e ,  
1  arge c r i  no i  ds )  

( c )  pe l  i t e ,  sandstone, m inor  conglomerate and t u f f  

( d )  Lower Permian l imes tone  ( c h e r t  modules, f usu l  i n i d s  and 
c r i n o i d s )  

( e)  greenstone, p y r o c l  a s t i  c  rock  and m i  no r  c h e r t  (comformably 
over1 i e s  o r  i s  s t r a t i  g r a p h i c a l l y  e q u i v a l e n t  t o  ( b )  ) 

It i s  apparent ,  f rom t h e  mapping under taken i n  t h i s  p r o j e c t ,  t h a t  t h e  map 
area i s  u n d e r l a i n  by u n i t s  b  th rough  e. It i s  a l s o  e v i d e n t  t h a t  t he  
ca rbona te  sequences c a r r y  a  g r e a t e r  t u f f a c e o u s  component than  desc r i bed  by 
Monger (1969) ,  e s p e c i a l l y  i n  u n i t  b. 

The C h i l l  iwack Group has been t h r u s t  (and recumbent ly  f o l d e d )  over  t h e  
T r i a s s i c - J u r a s s i c  Cu l tus  Format ion and t h e  t r a c e  o f  t h i s  f a u l t  con tac t  can 
be i n t e r p o l a t e d  i n  t h e  nor thwes t  p a r t  o f  t h e  map area. I n  t h e  sou theas te rn  
p a r t  o f  t h e  map area i t  i s  deduced t h a t  t h e  Pennsy lvan ian carbonate sequence 
has been o v e r t h r u s t  onto t h e  Permian p a r t  o f  t h e  sec t i on .  

PROPERTY GEOLOGY 

GENERAL STATEMENT 

The area t o  t h e  southwest o f  Tamihi Creek t o  t h e  U.S. Border  was t r a v e r s e d  
and mapped i n  a  reconnai ssance s t y l e  a t  a  s c a l e  of 1 :8,000 (see Plate 1). 
Lithologies were init ially recorded according t o  their physical 
c h a r a c t e r i s t i c s  and subsequent ly  grouped where c o n t i n u i t y  o r  s t r a t i g r a p h i c  
c o r r e l a t i o n s  cou ld  be observed. A s t r a t i  g raph i c  column was es tab l  i s h e d  t h a t  
a l l o w s  a  d e f i n i t i o n  o f  t h e  geo log i c  environment t h rough  p a r t s  o f  two 
v o l c a n i c  c y c l e s  and enabled an unders tand ing  o f  s t r u c t u r a l  d i s l o c a t i o n  o f  
t h e  s e c t i o n .  The ca rbona te - t u f f  sequences were t h e  o n l y  u s e f u l  markers and 
f i e l d  o b s e r v a t i o n  i n d i c a t e s  complex i n t e r n a l  f o l d i n g  i n  t h e  western map area 
which comp l i ca tes  t h e  i n t e r p r e t a t i o n  of l o c a l  fea tu res  r e l a t i v e  t o  t h e  
s t r a t i g r a p h i c  sec t i on .  To a i d  i n  d e p i c t i n g  t h e  i n t e r p r e t a t i o n s  made by t h e  
au tho r ,  a  schematic l o n g i t u d i n a l  s e c t i o n  i s  a t t ached  (Plate 2).  The following 
paragraphs w i l l  desc r ibe  t h e  s t r a t i g r a p h y  and w i l l  be f o l l owed  by a  
d i s c u s s i o n  o f  t h e i r  i n t e r r e l a t i o n s h i p s .  

STRATIGRAPHY 

CULTUS FORMATION - TRIASSIC-JURASSIC 

UNIT K 
Th i s  u n i t  i s  l i m i t e d  i n  i t s  exposures t o  t h e  western p a r t  o f  t h e  map area 

- and i t s  eastward ex ten t  i s  d e l i n e a t e d  by t h e  t r a c e  of a  t h r u s t  f a u l t  which 
b r i n g s  t h e  o l d e r  C h i l l i w a c k  Group t o  an o v e r l y i n g  p o s i t i o n .  The Cu l tus  
Format ion c o n s i s t s  here of t h i n  bedded, dark  brown t o  b l a c k  a r g i l l i t e s  and 
sha les .  



CHILLIWACK GROUP - PERMIAN-PENNSYLVANIAN 

U n i t  J  - Amygdaloidal Flows (green)  
T h i s  u n i t  comprises t h e  g r e a t e s t  volume o f  t h e  exposures i n  t h e  map area and 
l i k e l y  encompasses a  g rea te r  v a r i e t y  o f  f l ows  than  accounted f o r  here in .  
The u n i t  i s  c h a r a c t e r i z e d  by a  medium t o  dark  green groundmass t h a t  i s  f i n e  
t o  ve ry  f i n e  g ra ined  and c h l o r i t i c ,  and by b l a c k  s p h e r i c a l  t o  e l l i p t i c a l  t o  
i r r e g u l a r  amygdules which occur  i n  v a r y i n g  q u a n t i t i e s  and s i zes .  The 
comnonest v a r i e t y  d i s p l a y s  f i v e  t o  f i f t e e n  percen t ,  0.2 t o  0.5 cm amygdules 
though t hese  may va ry  up t o  t h i r t y  percen t ,  g i v i n g  t h e  f l o w  a  f r o t h y  
appearance under a  hand lens .  The amygdules c o m o n l y  have c a l c i t e  cores 
and a r e  r a r e l y  ep ido t i zed .  A l t e r a t i o n  may be seen t o  coarsen t h e  ground- 
mass and d e s t r o y  t h e  amygdules where p r o x i m i t y  t o  a  f e l s i c  i n t r u s i o n  i s  
observed; i n  some cases it i s  d i f f i c u l t  t o  determine whether t h e  u n i t  was a  
f l o w  o r  t u f f  un less  g rada t i ona l  con tac t s  a re  ev iden t .  U n i t  J  was l e s s  
commonly observed t o  form f l o w  b recc ias  than  o t h e r  f l o w  v a r i e t i e s ,  b u t  t h e y  
were noted. The u n i t  occupies t h e  lowermost and uppermost reg ions o f  t h e  
p r o p e r t y  a l t hough  i t c o n s i s t e n t l y  u n d e r l i e s  t h e  Permian ( ? )  l imes tone-  
t u f f - c a l c a r e n i t e  U n i t  F  which caps t h e  r i d g e s  i n  t h e  western p a r t  o f  t h e  map 
area. West o f  Fumarole Creek, U n i t  J  hos t s  one and perhaps two beds o f  
U n i t  I. S t r a t i g r a p h i c a l l y  t h i s  poses a  problem i n  de te rm in ing  a  r e l a t i o n -  
s h i p  between U n i t s  H, I and J as i t  i s  apparent t h a t  g e n e r a l l y  H  u n d e r l i e s  I 
which u n d e r l i e s  J  except  i n  t h i s  area where t h e  sequence appears t o  be 
J - I - J - I - J .  Two p o s s i b l e  i n t e r p r e t a t i o n s  may bo th  be app l i cab le .  F o l d i n g  i n  
t h e  r e g i o n  may be respons ib l e  f o r  t h e  apparent r e p e t i t i o n  o f  U n i t  I; and 
U n i t  J  may be r e g i o n a l l y  t r a n s g r e s s i v e  i n t o  U n i t  H. The exposure of 
amygdalo ida l  f l o w  a long  t h e  lowermost road above Tamihi Creek a re  a l s o  
des igna ted  U n i t  J  and a re  t e x t u r a l l y  and p h y s i c a l l y  c o r r e l a t a b l e  bu t  a re  
be1 i e v e d  t o  be separate and lower  i n  t h e  s t r a t i g r a p h i c  column. 

UNIT I - F e l s i c  p y r o c l a s t i c s  
T h i s  u n i t  i s  d i s t i n c t i v e  and matches w e l l  w i t h  Monger's d e s c r i p t i o n  o f  h i s  
U n i t  2e. T u f f s  o f  t h i s  u n i t  a re  ve ry  s i m i l a r  t o  those o f  F2 b u t  a re  
separa ted  f rom t h a t  carbonate-c l  a s t i  c  sequence by massi ve f lows. U n i t  I 
c o n s i s t s  o f  t h i n  t o  t h i c k .  bedded, v e r y  f i n e  gra ined,  hard  ( c h e r t y )  l i g h t  
c o l o u r e d  t u f f s  t o  coarser  l a p i l l i  t u f f s ,  and l e s s  c o m o n l y  m u l t i - l i t h i c  
b r e c c i a s  w i t h  average fragment s i z e  be ing  l e s s  than  one cen t imete r .  These 
t u f f  u n i t s  c o m o n l y  host  s i  1  i ceous ve i  n -b recc i  a  rep1 acements and assoc ia ted  
m i n e r a l  i z a t i  on, and l ed .  e a r l y  e x p l o r a t i o n  e f f o r t s  t o  a  fa1  se conc l  u s i  on o f  
s t ra tabound m i n e r a l i z e d  zones. The apparent r e p e t i t i o n  o f  t h i s  u n i t  west o f  
Fumarole Creek may be due t o  f o l d i n g .  The lower  s e r i e s  i s  l a r g e l y  
i n t e r p r e t e d  f rom what appears t o  be sub-outcropping accumulat ions o f  t h e  
u n i t ,  though t h e  a t t i t u d e  o f  exposures t o  t h e  n o r t h  imp l y  such a  f o l d e d  
r e l a t i o n s h i p .  

UNIT H  - p u r p l e  and green f l ows  and f low-brecc ias  
Th i s  u n i t  i s  h i g h l y  v a r i a b l e  i n  c o l o u r a t i o n  and t e x t u r e  and comprises a  
v a r i e t y  o f  f l o w  types b u t  due t o  a  r e l a t i v e l y  c o n s i s t e n t  p u r p l e  ( h e m a t i t i c )  
c o l o u r a t i o n  th roughout  t h e  map area these  u n i t s  have been grouped t o  a i d  i n  
s i m p l i f y i n g  t h e  mapping. As a  r e s u l t ,  i t appears t h a t  a  r e l a t i v e l y  u n i f o r m  
d i s t r i b u t i o n  o f  t h e  u n i t  i s  dep i c ted  i n  p l a n  view. The u n i f y i n g  
c h a r a c t e r i s t i c  o f  t h e  u n i t  a re  amygdaloidal  f l ows  t h a t  a re  v a r i a b l y  p u r p l e  
and green. The p u r p l e  hemati t i c  c o l o u r a t i o n  o f t en  crosses t e x t u r a l  
boundar ies and may be r e s t r i c t e d  t o  amygdul e  ,fragment o r  xenol i t h  aureo les  . 
It i s  suggested t h a t  these f l ows  and f l o w  b recc ias  were depos i ted  i n  a  



s h a l l  ow wate r  environment i n  a  t u r b u l e n t  ( r a t h e r  than  p lana r )  fash ion ,  
caus ing  i r r e g u l  a r  oxygenat ion and t h e  devel  opment o f  t h e  v a r i  ab l  e  co l  our ing .  
Between Fumarole and S tape l y  Creeks, U n i t  H i s  l e s s  commonly f l o w  
b r e c c i  a ted,  more p e r v a s i v e l y  pu rp le  c o l  oured and con ta ins  a l e s s e r  v a r i e t y  
o f  f l o w  types  than  i s  e x h i b i t e d  west o f  Fumarole Creek. Th i s  l a t t e r  area 
a l s o  enc loses minor  ( 1  t o  2 meter )  beds o f  f i n e  ash t u f f  and green coarse- 
f ragment  f l o w  b recc ia .  A d e p o s i t i o n a l  d i r e c t i o n  o f  west t o  eas t  may be 
i n d i c a t e d  by these  v a r i a t i o n s .  

UNIT G - s i l i c i c  pu rp le  f l o w  
T h i s  u n i t  was segregated f rom t h e  s e c t i o n  due t o  i t s  d i s t i n c t i v e  
c h a r a c t e r i s t i c s  o f  r e l a t i v e l y  pervas i  ve p u r p l e  ( h e m a t i t i c )  co l  our ,  comnonly 
s i l i c i c  ( ha rd )  composi t ion and f i n e  g ra ined  t e x t u r e  w i t h  p o o r l y  developed 
f e l d s p a r  phenocrysts  and l a c k  o f  amygdules. The u n i t  appears t o  conform w i t h  
t h e  s t r a t i g r a p h y  except west o f  Fumarole Creek where i t s  con tac t  r e l a t i o n -  
s h i p  w i t h  carbonate-pyroc l  a s t i c  u n i t s  i s  unknown. Where i t  i s  exposed i n  
t h e  Fumarole Creek v a l l e y  i t  i s  au tob recc ia ted  and subsequent ly  c u t  by w h i t e  
q u a r t z  ve in i ng .  The u n i t  may i n  p a r t  be s i l i c i f i e d  as i n d i c a t e d  by l i g h t  
green s i  1  i ceous selvages a1 ong f r a c t u r e s  . These green bands occassi  o n a l l  y  
a r e  i r r e g u l a r  and are commonly more s i  1  i c i c  than  t h e  hos t  rock, though t h i s  
u n i t  i s  commonly s i l i c e o u s  w i t hou t  t h e  presence o f  these  appa ren t l y  l a t e  
green zones. The ex tens ion  o f  U n i t  G t h rough  s i t e s  17, 18 and 19  i s  based 
p redominan t l y  on t h e i r  s i m i l a r  t e x t u r e s .  At s i t e s  10 and 12 a s i m i l a r  
i n t e r p r e t a t i o n  has been made; i t  i s  p o s s i b l e  t h a t  U n i t  G r ep resen ts  some 
fo rm  o f  i n t r u s i o n  t h a t  i s  n o t  as ex tens i ve  as i n t e r p r e t e d  here in .  A dyke a t  
s i t e s  5 and 11 i s  s i m i l a r  i n  t e x t u r e  and c o l o u r  w i t h  t h e  a d d i t i o n  o f  qua r t z  
eyes and may be a c l u e  t o  t h e  o r i g i n  o f  U n i t  G. 

UNIT F - 1 imestone, ca lcareous s i  l t s t o n e ,  f e l  s i c  p y r o c l a s t i c s  (Permian?) 
D i f f e r e n t i a t i n g  t h e  Permian and Pennsy lvanian carbonate u n i t s  i s  r a t h e r  
d i f f i c u l t  as f o s s i  1  occurrences a re  uncommon. Using Monger 's (1969) 
d e s c r i p t i o n s  it i s  apparent t h a t  t h e  Permian carbonates a re  massive grey 
types  c h a r a c t e r i z e d  by l a r g e  c h e r t  modules and t h i s  conforms w e l l  w i t h  s i t e  
107 though t he re .  a re  beds o f  ca lcareous s i l t s t o n e  and f i n e  t u f f s  here as 
we1 1. The massive grey carbonate a t  s i t e  76 s im i  1  a r l y  i s  h e r e i n  i nc l uded  as 
Permian though p r e v i o u s l y  was b e l i e v e d  t o  be Pennsylvanian. Outcrop o f  
l a r g e  c r i n o i d - b e a r i n g  carbonate ( i n d i c a t i v e  o f  Pennsy lvanian l imes tone)  i s  
r e p o r t e d  f rom t h i s  area b u t  was no t  observed by t h e  au thor .  It i s  suggested 

. 
t h a t  t h i s  occurrence may be l o c a t e d  near t h e  v a l l e y  bo t tom (Fumarole) and 
t hus  conform w i t h  t h e  s t r a t i g r a p h y  ou t  1  i ned  i n  t h i s  r e p o r t .  I n t e r c a l a t i o n  
o f  t h e  c a r b o n a t e - t u f f  u n i t s  a t  s i t e s  106-107 w i t h  amygdaloidal  f lows 
suggests t h i s  s e c t i o n  i s  i n  p lace  and n o t  t h r u s t  t r anspo r ted ,  g i v i n g  f u r t h e r  
suppor t  t o  a  Permian age f o r  these  h i g h  e l e v a t i o n  o c c u r i n g  carbonates i n  t h e  
western p a r t  of t h e  map area. F i n e  t u f f  beds a t  s i t e  74 a r e  d i f f i c u l t  t o  
r e l a t e  t o  t h e  l o c a l  s t r a t i g r a p h y  due t o  poor exposures and t h e  non- 
con fo rming  bedding a t t i t u d e  which i s  l i k e l y  due t o  r e o r i e n t a t i o n  by f o l d i n g  
and/or  f a u l t i n g .  It i s  p o s s i b l e  t h a t  t h e  carbonates desc r i bed  here a re  
Pennsy lvanian bu t  t h e  au thor  be1 i eves  t h a t  t h e i  r c h a r a c t e r i  s t i  c s  are more 
s u i t a b l y  Permian and f i t  t h e  s t r a t i g r a p h y  more l o g i c a l l y .  



0 UNIT E - R a d i o l a r i a n  c h e r t s  
Th i s  u n i t  i s  known t o  ou t c rop  o n l y  a long  t h e  access road t o  Fumarole Creek 
( s i t e  52) and was p r e v i o u s l y  thought  t o  be in te rbedded w i t h  t h e  Permian 
carbonate  p y r o c l a s t i c  u n i t .  The au thor  now b e l i e v e s  t h a t  t h i s  l a t t e r  u n i t  
i s  Pennsy lvanian (see U n i t  C) though f o s s i l  evidence i s  l a c k i n g  and t h e  
d i s t i n c t i o n s  a r e  made on t h e  bas is  o f  l i t h o l o g i c  s i m i l a r i t i e s .  The l a c k  o f  
c h e r t s  a t  s i t e s  100-101 may i n d i c a t e  a f ac i es  change and suppor ts  t h e  l o c a l  
n a t u r e  o f  occurrence o f  t h e  c h e r t  beds c i t e d  by Monger (1969). The ou t c rop  
o f  c h e r t  a t  s i t e  52 d i s p l a y s  doubly recumbent i s o c l i n a l  f o l d i n g  i n d i c a t i n g  
t h e  severe n a t u r e  o f  de fo rmat ion  i n  t h i s  area; t h i s  f o l d i n g  i s  b e l i e v e d  t o  
be r e l a t e d  t o  p r o x i m i t y  t o  t h e  l e a d i n g  edge o f  t h e  t h r u s t  p l a t e .  

UNIT D - r h y o d a c i t i c  s i  11 s ( f l o w s ? )  and dykes 
Th i s  u n i t  occurs predominant ly  d o n g  t h e  lowermost roads, i n  exposures i n  
t h e  l owe r  s e c t i o n s  o f  Fumarole and S tape l y  Creeks and i n  d r i  11 ho les  i n  t h i s  
same area. It i s  h i g h l y  probable t h a t  t h e  f e l s i c  dykes denoted as U n i t  A 
a r e  r e l a t e d .  Exposures o f  t h i s  u n i t  a re  g e n e r a l l y  i n s u f f i c i e n t  t o  f u l l y  
de te rmine  c o n t a c t  r e l a t i o n s h i p s .  The u n i t  i s  ve ry  f i n e  g ra ined  w i t h  ghosty  
sub t o  euhedral  f e l d s p a r  phenocrysts and i s  l i g h t  green i n  co lou r .  The u n i t  
v a r i e s  t o  c o n t a i n  qua r t z  eyes as w e l l  as be ing  a p h a n i t i c  w i t h  no v i s i b l ' e  
t e x t u r e .  B locks  o f  amygdaloidal  f l o w  a re  l o c a l l y  enc losed by t h i s  u n i t ,  a re  
up t o  two meters i n  s i z e  and show a l t e r a t i o n  r ims  c h a r a c t e r i z e d  by 
coarsen ing  and l o s s  o f  amygdaloidal  t e x t u r e .  These c h a r a c t e r i s t i c s  i n d i c a t e  
s i l l - 1  i ke i n t r u s i o n  and i t  i s  suggested t h a t  v a r i a t i o n s  on t h e  t e x t u r a l  
c h a r a c t e r  o f  f i n e  gra ined,  l i g h t  green co loured  rocks i n  t h i s  area a re  due 
i n  p a r t  t o  p a r t i a l  replacement o f  t h e  coun t r y  f lows and i n  p a r t  t o  c h i l l  
zones w i t h i n  these  f e l d s p a r  o r  q u a r t z - f e l d s p a r  "porphyry"  rocks. The 
exposure o f  U n i t  D th roughout  t h e  lower  p a r t  o f  t h e  map area suppor ts  t h e  
concept t h a t  t h e  s e c t i o n  d i s p l a y s  c o n t i n u i t y  a t  t h i s  e l e v a t i o n .  The area 
eas t  o f  S tape ly  Creek, above t h e  exposures o f  U n i t  D i s  ou t c rop  poor  bu t  
would be expected by t h e  above conc lus ion  t o  hos t  U n i t s  H, G and J. Th is  
would suppor t  t h e  concept t h a t  t h e  lower  s e c t i o n  i s  i n  p l ace  here. 

UNIT C - l imes tone ,  ca lcareous s i l t s t o n e ,  s h a l y  s i l t s t o n e ,  p y r o c l a s t i c s  
(Pennsyl  van ian?)  

T h i s  u n i t  has been p r e v i o u s l y  mapped i n  t h e  western area as Permian and had 
n o t  been observed i n  t h e  eas te rn  area. The au tho r  has concluded a p robab le  
Pennsy lvanian age on t h e  bas is  o f  comparison, 1 i t h o l  o g i c a l  l y ,  t o  Monger's 
(1969) d e s c r i p t i o n  o f  u n i t s  2b and 2c. The western occurences of t h e  u n i t  
a t  s i t e s  50-53 and 100-101 a re  complex ly  fo lded  b u t  d i v i d e a b l e  sequences of 
d a r k  ca lcareous  s i l t s t o n e  w i t h  sandy i n t e r c a l a t i o n s  and f i n e  t o  coarse t u f f s  
and mu1 ti 1 i t h i c  b recc ias .  The apparent s imp le  bedding re1 a t i o n s h i p s  on t h e  
p l a n  map between t h e  carbonate and p y r o c l a s t i c  u n i t s  i s  dec ided l y  more 
complex and t h e r e f o r e  i s  o v e r s i m p l i f i e d  on t h e  map, as i n d i c a t e d  by t h e  
r e v e r s i n g  o f  one u n i t  over  t h e  o ther .  The a t t i t u d e s  of t h i s  u n i t  a re  
cons idered  more impor tan t  and these  i n d i c a t e  a t r a c e a b l e  u n i t  t h rough  t h i s  
area w i t h  a p o s s i b l e  f a u l t  o f f s e t  between t h e  two l o c a l e s ,  though f o l d i n g  
c o u l d  e a s i l y  cause t h e  apparent movement. The exposures o f  t h i s  u n i t  eas t  
of  S tape ly  Creek i n d i c a t e  an o v e r t h r u s t i n g  on to  t h e  lower  p a r t  of t h e  

(0 sec t i on .  The exposures a t  s i t e s  131 t h rough  134 d e f i n e  a more tu f faceous 
%- sequence of  fi ne py roc l  a s t i  c s  w i t h  i n t e r b e d s  of ca lcareous s i  1 t s t o n e  and 

l imes tone .  S i t e s  140-142 d i s p l a y  a s e c t i o n  o f  in te rbedded f i n e  
p y r o c l  a s t i  cs, g rey  1 imestone (pod i  form) , grey  t o  dark  brown-bl ack ca lcareous  
s i l t s t o n e  and dark t h i n  bedded mudstone-shales w i t h  t h i n  ca lcareous 



interbeds. These units are somewhat repe t i t ive  b u t  the shaly s i l t s tone-  
calcareni te  units w i t h  limestone interbeds are the most comonly exposed. 
Traversing up  the h i l l s ide  t o  the east found l i t t l e  outcrop b u t  f l oa t  was 
dominated by f ine tuffaceous rocks as opposed to  carbonates. A facies 
development i s  suggested here w i t h  a build-up of c l a s t i c  material in the 
eas t  and possibly an upward increase in tuffaceous material. Float boulders 
in the creek below and above s i t e  141 indicate  an upstream source for 
conglomerates and sandstones that  di s t i  ncti  vely carry angular to  rounded 
c l a s t s  of the shaly sediments as well as tuffaceous and carbonate rocks, 
indicating a l a t e r  c l a s t i c  sequence derived by the erosion of rocks a t  141. 
Imbri cated boulder conglomerate was a1 so observed and enclosed boulders of 
g ran i t i c  rocks as well as the above mentioned var ie t ies .  If Monger's (1969) 
descriptions are adhered to ,  t h i s  section would correlate  with units 2 b  and 
2c. Boulders of the c l a s t i c  rocks observed in f loa t  a t  141 were a1 so 
observed as f loa t  in Fumarole Creek at  s i t e  129 along with boulders of 
massive grey 1 imestone. I t  i s  obvious tha t  the conglomeratic-coarse cl a s t i c  
uni ts  must outcrop extensi vely south of the border. The south-southeasterly 
dips on the carbonate-pyroclastic sequence in t h i s  area indicates thrusting 
from tha t  di rection. 

UNIT B - d i o r i t e  dykes 
- 

There were only three outcrops of d io r i t e  dykes located during the program 
( s i t e s  32, 68, 75) b u t  i t  i s  l ikely that  many more ex is t .  There does not 
appear to  be any spatial  relationship between these occurrences though t h i s  
i s  probably due to  the lack of data. These intrusions are generally medium 
grained with ten to  twenty per cent weakly ch lo r i t i c  groundmass. Two to  
four millimeter subhedral phenocrysts of feldspar and hornblende const i tute  
the rest  of the rock. The occurrence a t  s i t e  68 cons t i tu tes  a large boulder 
subcrop and the s ize  of the zone may indicate a small stock rather than a 
dyke (approx. 10m. wide); the occurrence a t  s i t e  75 i s  similar.  Float of 
granodiorit ic material was located in several parts of the eastern end of 
the property b u t  no outcrop or subcrop source could be found. The 
occurrence of grani t ic  cl a s t s  in the Pennsylvanian cl a s t i c  and pyroclastic 
units indicates that  grani t ic  intrusions may form a larger  portion of the 
terrane than indicated by present exposures. 

UNIT A - f e l s i c  dykes 
As ~ r e v i o u s l y  mentioned. these dykes may well be related to  Unit D and 
remove the l a t t e r  from the s t r a t jg raph ic  column. The occurrences are 
clustered i n  one area at  s i t e s  20, 23 and 26,  though t h i s  may ref lec t  a lack 
of exposure. The dykes are approximately three meters wide and a t  s i t e  23, 
three dykes were noted. They are typical ly  l igh t  to  medium green and 
aphani t i c  with ghosty to  subhedral white feldspars;  one dyke showed f ine 
spotty disseminated chlori te .  The s i t e  20 occurrence also contains quartz 
eyes and the contacts were not exposed. ' The dyke a t  26 displays well formed 
columnar jointing ( f i v e  and six sided) and car r ies  minor disseminated 
pyrite.  Sites 5 and 11 define an apparent dyke by the i r  identical texture 
and composition b u t  the contacts are not exposed. This dyke i s  a purple 
hematitic colour which weathers mauve and the dyke contains quartz eyes. 



STRUCTURE 

The mapping p r o j e c t  was not  d e t a i l e d  and t h e  s t r u c t u r a l  d e f i n i t i o n  o f  t h e  
area was no t  developed. A few conclusions can be drawn concerning impor tan t  
s t r u c t u r a l  events however, and these w i  11 be b r i e f l y  discussed. Monger 
(1965) descr ibed t h e  emplacement o f  the  C h i l l i w a c k  Group i n  t h i s  l o c a l e  by a  
process o f  recumbent f o l d i n g  and re1 ated a l l  octhonous t h r u s t i n g .  Though t h e  
s t r a t i g r a p h y  i n  t h e  map area appears t o  remain i n  an u p r i g h t  and genera l l y  
cohesive form, t h e  impact o f  Monger's t h e s i s  i s  very ev ident .  The western 
p a r t  o f  t h e  map area has l o c a l l y  been severely  deformed as i l l u s t r a t e d  by 
doubly recumbent i s o c l i n a l  f o l d i n g  i n  che r t  and t u f f  u n i t s  as we1 1  as i n  
massive f l o w  u n i t s  ( s i t e  44). The e f f e c t s  o f  f o l d i n g  on massive 
amygdaloidal f lows i s  dramatic and r e s u l t s  a d d i t i o n a l l y  i n  t h e  l o c a l  
development o f  a  s t rong shaly ( t h i n  p a r t i n g )  cleavage a1 lowing r e c o g n i t i o n  
of t he  u n i t  on l y  by remnant t ex tu res  and gradat ion  t o  l e s s  a f f e c t e d  
outcrops. The development o f  t h e  f o l d i n g  i s  s t rongest  i n  t h e  western p a r t  
o f  t h e  map area and t h i s  i s  be l ieved t o  r e f l e c t  p r o x i m i t y  t o  t h e  t h r u s t  
f r o n t ,  imp ly ing  a  leading-edge d rag - fo ld ing  environment. 

Normal f a u l t i n g  i s  l o c a l l y  ev ident ,  showing displacements o f  l e s s  than t e n  
meters bu t  does not  appear t o  be r e g i o n a l l y  s i g n i f i c a n t  i n  t h e  map area. 
Thrus t  f a u l t i n g  i s  obv ious ly  important  as mentioned above and t h e  author has 
i n t e r p r e t e d  t h e  emplacement, i n  t he  southeastern map area, o f  U n i t  C t o  i t s  
p resent  p o s i t i o n  by t h r u s t i n g  from t h e  south-southeast (as imp1 i e d  by 
present  d ips )  . 
F r a c t u r i n g  and f a u l t i n g  must have played an impor tan t  r o l e  i n  t h e  emplace- 
ment o f  v e i n  systems and s i l i c e o u s  replacement zones but  no def ineable 
p a t t e r n  has been deduced. This phenomenon w i l l  be discussed i n  t h e  f o l l o w -  
i n g  sec t ion .  

U n i t  C, i n  t h e  southeastern map area appears t o  be b road ly  warped but  st.rong 
i s o c l i n a l  foqd ing  observed i n  t h e  west was no t  noted here. L inea t i ons  a t  
s i x t y  degrees t o  bedding were observed however. 

SILICIFICATION AND MINERALIZATION 

Two general ca tegor ies  o f  m i n e r a l i z a t i o n  can be discussed. The f i r s t  and 
most pro1 i f i  c  i s  associated w i t h  in tense qua r t z  ve in  stockworks, ve in  
b recc i  as and associated u n i t  r ep l  acements . Thi s  event c a r r i e s  abundant 
p y r i t e  and l e s s e r  amounts o f  c h a l c o p y r i t e  and spha le r i t e .  The occurrence o f  
galena i s  rare.  These quar tz  ve in l replacement  zones o f t e n  bu t  no t  always 
appear t o  be genera l l y  zoned w i t h  an ou ter  zone o f  broad qua r t z  ve in ing  
which has l i t t l e  e f fec t  on the  host  rocks. Q u a r t z  ve in  dens i t y  increases 
d r a m a t i c a l l y  towards s i  1  i c i  fi ed o r  replaced zones and w i t h  it, t h e  count ry  
rocks become i n c r e a s i n g l y  a1 tered, o f t e n  l o s i n g  pr imary  tex tures .  The 
r e p l  acement zones commonly i n v o l v e  s t rong b recc i  a t i  on w i t h  qua r t z  ve in  
events both p r i o r  t o  and f o l l o w i n g  b r e c c i a t i o n .  Many replaced zones are 
massive s i  1  i ceous, complete replacements a1 ong bedding o r  f r a c t u r e  zones and 
are  fo l l owed  by h a i r l i n e ,  b lack quar tz  v e i n i n g  and/or wh i te  qua r t z  ve in ing .  



The b l  ack v e i  n l  e t s  a re  c h a r a c t e r i s t i c  o f  t h i s  hydrothermal system and 
commonly form networks t h a t  occasional l y  p e r v a s i v e l y  b l  acken t h e  rep l  aced 
u n i t .  The b lack  c o l o u r a t i o n  i s  be1 ieved t o  be caused by c h l o r i t e .  
Occurrences a t  s i t e s  59 and 69 a r e  schemat i ca l l y  diagrammed o v e r l e a f  and 
d e p i c t  t h e  v a r i a b l e  na ture  of t h e  system. Genera l l y  these replacement/ 
m i n e r a l i z e d  zones are tens o f  meters o r  l e s s  i n  l e n g t h  bu t  i n  c e r t a i n  areas 
s i l i c i f i c a t i o n  o f  t h i s  t ype  has been observed f o r  over one hundred meters, 
b u t  s i g n i f i c a n t l y  w i thou t  t h e  su l  phides and quar tz -su l  ph ide v e i n i n g  t h a t  
occur  i n  t h e  smal le r  zones. ( s i t e s  93 & 86) Samples o f  these zones were 
submit ted f o r  assay f o r  go ld and s i l v e r  and re tu rned  zero values .(samples 
23586-7) 

The area d r i l l e d  by Lornex i n  1981 (ho les  81-1,2 & 3) and p r e v i o u s l y  d r i l l e d  1 
by t h e  owners (ho les  80-x-1-4 and 80-1,2) shows t h e  same qua r t z  ve in  and 1 

r e p l  acement s t y l e  o f  m i n e r a l i z a t i o n  bu t  w i t h  a  much h ighe r  su l  ph ide  content  
l o c a l l y .  I n  one o f  t h e  1980 ho les  fragmental  p y r i t e  occurs bu t  t h e  author 
be1 ieves  t h a t  t h i s  i s  due t o  l a t e r  b r e c c i a t i o n  and subsequent ve in ing.  . The 
d r i  11 core  shows a  number o f  f e l s i c ,  l i g h t  green f e l d s p a r  o r  quar tz -  
f e l d s p a r  sub-porphyry u n i t s  ( U n i t  D )  and these o f t e n  c a r r y  d isseminated 
p y r i t e ,  bu t  a  d i r e c t  c o r r e l a t i o n  cou ld  no t  be made t o  t h e  s t ronge r  
m i n e r a l i z a t i o n  which appears t o  be r e l a t e d  t o  a  l a t e r  quar tz -su l  ph ide ve in  
system. Amygdaloidal f lows i n  t h i s  area have l o c a l l y  been complete ly  
a l t e r e d  and replaced such t h a t  t h e  o r i g i n a l  rock t ype  cou ld  no t  be 0 determined w i thou t  g radat iona l  con tac ts  t o  l e s s e r  a l t e r e d  o r  una l t e red  
equ iva len ts .  This  hydrothermal system appears t o  have a f f e c t e d  every u n i t  

- throughout  t h e  map area and i s  remarkable i n  i t s  e x t e n t  and pervasiveness. 
It could no t  be determined c l e a r l y  whether t h e  event was a  l a t e  system 
associated w i t h  t h e  volcanism o r  occurred l o n g  a f t e r  t h e  vo l can i c  a c t i v i t y  
and i s  r e l a t e d  t o  a  b u r i e d  i n t r u s i o n .  It was noted i n  prev ious work by t h e  
au thor  t h a t  c renu la ted  p y r i t e  v e i n l e t s  occur  i n  t h e  main showing area 
i n d i c a t i  ng pre-deformat i  on depos i t i on  and t h i  s  would favour  a  vo l can i c  
r e l a t i o n s h i p .  

The second t y p e  o f  m i n e r a l i z a t i o n  encountered on t h e  p r o p e r t y  i s  syngenet ic  
and c o n s i s t s  o f  p y r i t e  occu r r i ng  i n  dark s i l t s t o n e .  Two types o f  
occurrences were noted a t  th ree  l o c a l i t i e s ;  two o f  these are f l o a t  
occurrences bu t  are be l i eved  t o  be c lose  t o  source. A f l o a t  bou lder  a t  s i t e  
139 cons i s ted  of b lack  shaly  s i l t s t o n e  and conta ined rounded grey l imestone 
c l  as t s  approx imate ly  one cent imeter  i n  d iameter .  F ine  d isseminated p y r i t e  
formed weak o r  d iscont inuous bands t h a t  para1 1  e l e d  bedding planes and curved 
around t h e  i nc luded  carbonate c l a s t s .  Outcrop a t  s i t e  141 of  t h e  same dark 
f i n e  sediment con ta ins  minor f i n e  d isseminated p y r i t e .  F l o a t  found on t h e  
Fumarole access road near s i t e  48 (downslope from carbonate ou tc rop)  o f  
b lack  ca lcareous s i l t s t o n e ,  conta ined t h i n ,  s h o r t  lenses (0.5 x  2-4 cm) o f  
f e l s i c  m a t e r i a l  which was laden w i t h  f i n e l y  d isseminated p y r i t e .  These 
occurrences are  considered s i g n i f i c a n t  r e g i o n a l l y ,  as they  i n d i c a t e  
syngenet ic  su lph ide  depos i t i on  associated w i t h  a  break i n  t h e  c y c l e  o f  
volcanism t h a t  i s  a l s o  associated w i t h  f e l  s i c  pyroc l  a s t i c  depos i t i on .  
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DISCUSSION OF RESULTS 

The map area i s  under la in  by a se r ies  o f  vo l can i c  rocks and associated 
sediments and vol  cani c l  a s t i  cs t h a t  d i s p l a y  ranges from basal t i c  t o  
rhyodaci  t i c  and s i  1  t s tone  t o  conglomerate, r e s p e c t i v e l y  . The vo lcan ic  p i l e  
i s domi nated by amygdaloidal f lows ( o f  probabl e andesi t i  c t o  basal t i c  
composi t ion)  which conta in  minor i n te rbeds  o f  f e l s i c  ash and l a p i l l i  t u f f s  
and l e s s e r  p y r o c l a s t i c  breccias. Breaks i n  t h e  volcanism are i n d i c a t e d  by 
carbonate-pyrocl  a s t i  c - c l  a s t  i c sequences which have been dated as 
Pennsylvanian and Permian and i t  i s  i n t e r p r e t e d  t h a t  t h e  m a j o r i y  o f  
exposures i n  t h e  area are pre-Permian i n  age as t h i s  i s  t he  assumed age o f  
t h e  capping carbonate sequence. The s t r a t i g r a p h y  appears t o  be u p r i g h t  
though somewhat disconnected as a r e s u l t  o f  t h r u s t i n g .  With t h i s  i n  mind, 
t h e  author  be l ieves  t h a t  a depos i t i ona l  d i r e c t i o n  o f  wester ly  (p rox imal )  t o  
e a s t e r l y  ( d i s t a l )  i s  ind ica ted .  This  i s  a rough d i r e c t i o n  t h a t  might vary 
t o  t h e  south o r  no r th  as more data i s  i npu t .  The bas is  f o r  t h i s  
g e n e r a l i z a t i o n  i s  as fo l l ows :  

1. coarser  p y r o c l a s t i c s  associated w i t h  the  Pennsylvanian(?) 
ca rbona te -c las t i c  sequence i n  t h e  west. 

2 .  a bu i ld -up  o f  c l a s t i c  ma te r i a l  i n t e r c a l a t e d  w i t h  t u f f s  and 
carbonates i n  t h e  Pennsylvania sequence i n  t h e  east r e l a t i v e  
t o  a c l a s t i c  poor carbonate-tuffaceous sequence i n  the  west. 

3. a  g rea te r  inc idence of f l ow  brecc ias  i n  t h e  west, perhaps 
r e f l e c t i n g  steeper slopes and a c l o s e r  p r o x i m i t y  t o  source. 

The coarse c l a s t i c  segment o f  t he  Pennsylvanian sequence i n d i c a t e s  t h a t  t h e  
area had b u i l t  up t o  a very shal low and probably p a r t l y  subaer ia l  
env i  ronment a t  t he  c lose  o f  the lower vo lcan ic  cyc le.  P i l l owed  lavas 
o v e r l y i n g  t h i s  lower group and a f i n a l  r e t u r n  t o  carbonate-pyrocl a s t i c  
d e p o s i t i o n  (Permian) a t  t h e  end o f  t he  second c y c l e  i n d i c a t e  t h a t  subsidence 
occurred a f t e r  t he  depos i t ion  o f  t he  Pennsylvanian sequence. 

The s e c t i o n  exposed i n  t h e  map area i s  i n d i c a t i v e  o f  an area moderately 
d i s t a l  t o  a vent source. This  i s  supported by t h e  f o l l o w i n g :  

1. re1 a t i  ve ly  small fragment s i  zes i n  t he  pyroc l  a s t i c  sequences. 

2. r e l a t i v e l y  low volume and v a r i e t y  o f  p y r o c l a s t i c  rocks i n  t he  
sec t ion .  

3. t he  occurrence o f  p lanar  and t h i n  bedded ( q u i e t ,  low energy 
env i  ronment) shaly  s i  1  ts tones  and calcareous s i  1  ts tones  i n  t he  
c l  a s t i  c  po r t i ons  o f  t he  sec t i on  (bo th  Pennsyl vani an and Permi an) 
as we l l  as i n  t h e  p y r o c l a s t i c s .  

4. t h e  presence o f  abundant f e l s i c  dykeing and/or s i l l  i n t r u s i o n  
may i n d i c a t e  an environment no t  t o o  d i s t a l  t o  a c e n t r a l  vent 
area; combined w i t h  the  above f a c t o r s  a l lows the  term 
"moderately d i s t a l  " . 



The above statements pertaining to  source direction and distance to  vent may 
be useful in exploring other areas in search of massive sulphide deposits. 
I t  i s  known tha t  volcanogenic massive sulphide deposits occur within a few 
miles south of the property in correlat ive rocks. Using the above c r i t e r i a  
i t  seems plausible that  exploration to  the south of the western part of the 
map area or further to  the west of th i s  area might be appropriate. The 
presence of syngenetic sul phide deposition in the Pennsylvanian portion of 
the sequence would indicate that  t h i s  break i n  the volcanic section may be 
the most promising t o  trace back towards a postulated vent area. Gauging 
the thickness of the volcanic pi le  separating the Permian and Pennsylvanian 
sedimentary breaks might aid in locating possible vent areas. The section 
a t  the Tan prospect mi g h t  a1 so indicate tha t  the Pennsylvani an-Permian 
section . i s  high in a much thicker volcanic pi le  which has become less  
sulphide enriched, thus indicating that  a lower cycle in the p i le  should be 
sought. While the author i s  not aware of the most recent developments i n  
the age dating of the volcanics south of the border, they were previously 
considered t o  be Devonian and perhaps t h i s  i s  a more l ikely section t o .  
pursue. 

CONCLUSIONS AND RECOMMENDATIONS 

The map area i s  underlain by a section of volcanic and related rocks tha t  
indicate  a posit ive environment for the deposition of syngenetic Kuroko- 
type massive sulphides. I t  seems l ikely tha t  the section exposed here i s  
e i the r  too d is ta l  or too h i g h  i n  the section to  host such a deposit. 

The author must conclude that  the company should not undertake further 
exploration of the Tan claims, b u t  exploration in regions southward and 
westward from th i s  area i s  warranted. The region i s  poorly accessed, 
di f f i  cul t t o  prospect even w i t h  reasonable access and structural deformation 
adds complexity t o  the proposition of exploring t h i s  terrane. I t  must a1 so 
be considered, however, that  these are excellent reasons why the potential 
for  making a new discovery i s  high. 
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Statement o f  Qua1 i f i c a t  i on 

I, Glen L. Gar ra t t ,  r e s i d i n g  a t  2540 Skeena D r i v e  i n  t h e  

C i t y  of  Kamloops, Province of B r i t i s h  Columbia, do hereby 

s t a t e  t h a t :  

1. I am a p r a c t i s i n g  geo log i s t  and have been s ince  complet ing 

a B. Sc. i n  geology a t  t h e  U n i v e r s i t y  o f  B r i t i s h  Col umbia 

i n  1972. 

2. I am a member i n  good standing o f  t h e  Assoc ia t ion  o f  ~ r o f e s s i d n a l  

Engineers, Geologis ts  and Geophysic is ts  o f  A1 b e r t a  and a Fel low 

o f  t h e  Geological  Assoc ia t ion  o f  Canada. 

3 .  The conclus ions and statements made i n  t h i s  r e p o r t  are the  r e s u l t  

o f  work undertaken by myse l f  du r ing  t h e  month of June, 1984. 

G. L. Gar ra t t ,  P. Geol ., F.G.A.C. 
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COST STATEMENT 

0 Field Work 

Salaries: G.L. Garratt, Geologist 
June 11 to July 1, 1984 - 15 days @ $250.00/day = $3,750.00 

Room and Board: 13 days @ $30.00/day - - 390 .OO 

Truck Rental: 15 days @ $35.00/day - - 525 .OO 

Expenses - Travel - - 218.85 

Analytical 

Lithogeochemical Analysis: 3 rock samples analyzed 
for Au and Ag @ $12.00/sample - - 

Report Preparation 

Salaries: G.L. Garratt, Geologist 
July 2 - July 5 - 4 days @ $250.00/day 

Drafting: 11 hours @ $12.00/hour 

Secretarial 

Copying and printing, materials 
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