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SUMMFIRY 

D u r - i n y  1366 t h e  w r i t e r  w a s  a s k e d  t s  e x a m i n e  an area tm t h e  
s o u t h - f a c i n g  s l o p e  of V o w e l  M a u n t a i r i  to t h e  n o t - t h  of T h i b e t - t  C r e e k .  
a p p r - o x i m a t e l y  58 k i  11smeters (38 miles) to t h e  n o r t h w e s t  of t h e  
V i  1 l a g e  of D e a s e  L a k e ,  B r i t  i s h  Cctli-iriibia. T h e  e x a m i n a t  ictn w a s  
r-eq ctest e d  b e c a u s e  sever-a 1 r-ecl:tnrla i ssance s i 1 t s a m p  1 e5 t a k . e n  fn:w t h e  
area d u r i n y  1972 w e r e  f t : t i . . ind  to b e  ant:tma11:1us i n  g o l d .  

GI h e l  i c o p t e k -  w a s  t a k e n  frmi Dease 1-ak.e to t h e  pr -oper - ty  a n d  a c~it-sctr-y 
e x a m i n a t  im-i w a s  made  o f  t h e  area l y i n g  b e t w e e n  t h e  fclrk.5 of R o s e  
Ct-eek.  r e a r  its' h e a d w a t e r .  Ou tc r -op  is not  a b u n d a n t  i n  t h e  area b u t ,  
s e v e r a l  bedr-uck. t :~ccur t - ences  w e r e  e x a m i n e d  w h i c h  i n c l u d e d  a vet -y  f irie 

y t -a i r led  g r e e n  t u f f  w h i c h  w a s  h i g h l y  f r - a c t u r e d  arid w e l d e d  by  quas-tz 
and a ver-y f i n e  g r a i n e d  b l a c k .  ( g r a p h i t i c ? )  s c h i s t  w i t h  q u a r t z  w e l d e d  
f r a c t u r e s  c u t t i n g  acr1355 t h e  f o l i a t i c t n  af t h e  t-cick.. Rrr area t s  t h e  
ea?;t of t h e  east-ar-m of R o s e  C r e e k .  r e v e a l e d  w i d e s p r e a d  a n g u l a r -  q u a t - t  z 
~ I O C ~  1 d er- I' t t-a i nsi I' a n d  .t h e  c r - e e  k e x  h i b i t 5 rc umer-cl c i s  z ones ct f a b  ciridant 
a n g u l a r -  qi-iar-tz. O r e  q u a r t z  s a r f lp l e  t a k . e n  by  t h e  w r - i t e r -  n e a r -  t h e  tipper- 
.ji-ir~A icln c:tf R a s e  Cr-eelk. a s s a y e d  8. 84 clz/T. g o l d .  

T h e  w r i t e r -  r-ekur-ned to t h e  ar-ea i n  S e p t e m b e r  ctf 1'38G w i t h  t h e  s t a k i n g  
crew a n d  per-fot-med smie r-econnaissarice g e o l o g i c a l  rnappiriQ arid r ~ c k .  

PI a n d  sui  1 sa rnp l  i n y  at w h i c h  t inie a rii-iriibev- of ar11mialzt~i5 g o l d  z~:trtes w e r e  
r e v e a l e d .  O n  t h e  b a s i s  clf t h e  exarniriatiori arid t h e  s a r i i p l e  r e s u l t s  a 
f i e l d w c t r k .  prctgt-arii w a s  tziut 1 i n e d .  

T h e  t-ec:.c:lrlimended prclyr-arn w a s  st a r t  e d  i n  1388 a n d  rliany e n c o u r - a g  i n g  
res 1-1 1 t s w e r e  erlcct uri t erTed i rIc 1 ud i n LJ f a v o  ura b 1 e y eo 1 ct g y , 
r ~ l c  k. a 1 t e t-a t i o n  , g r- tzt u nd  CJ eo p h y s i c a 1 a n d  g e uc h em i c a 1 r - e s  p o n s e s  . 
i A r i l : * r i i a l I z t I - i s  p a t  t e r n  w a s  e v i z ~ l v i n g  w h i c h  t h e  w r - i k e r -  f e l t  r e q u i r e d  f u r - t h e t -  
r i m r - e  d e t a i  l e d  wor-k.. 

s t t- i-IC t i-iv-e, 

R n  

Di.tr-ing Septernber -  and O c t u b e r - ,  1383 t h e  w r i t e r  u n d e r t I m k .  a f ieldwor-k.  
pr-oyt-ani w h i c h  incl i-ided a t - eccwIna iSsa r i ce  t r - ave r se  f r -o rn  t h e  ~ i - i r i ~ t  ictn u f  
VI:twel-Spr.\ing CI-eek.s ard Th i bet - t  C r e e k .  act-0s5 t h e  rtort h e r n  p a r t  s f  t h e  
p?-oper..ty and  d i a g o n a l  l y  t h r o u g h  i t  t c tward  t h e  s c t i ~ t h e a s t ,  p r - o s p e c t  i n g ,  
1. i r i e c i - t t k  i n y ,  h a n d  t r - e n c h i r i g ,  gect1l:igicaX n i a p p i n q  and s a m p l i n g .  B e d r o c k .  
golcl  v a l u e s  i n  t h e  t r e n c h e s  r-anged f r - o m  8. 882 u z / t .  (58 p p b )  t o  8. 341 
oz/t ; .  118,538 p p b )  a n d  c tccut - red  i n  a h i g h l y  s i l i c i f i e d  z o n e  c c t n t a i n i n g  
i r r  p l a c e s  nurtierctus q u a r t z  v e i n s  #::if v a r - y i n g  w i d t h s .  

F-i t w o  phase expltzwa.1; i o r i  progr-arn is r-ecummended,  t h e  first p h a s e  of 
whic t ?  i s  e x p e c t e d  t o  t a k e  a p p r - o x i r m t e l y  ctne nictnth to c c t m p l e t e  at art 
est i rhat ed cc:tst of' $68, 751zr. 88. 
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INTRODUCTION 

D u r i n g  t h e  p e r i o d  S e p t e m b e r  18 thrc1ugh O c t o b e r - .  13,  1383 t h e  
w r  i t et- SI p e r v  i s e d  an e x  p 1 ora t i ctrl prcl g rani t-grt t h e  HQ P 111 i ne t-a 1 
clairtis. T h e  f i e l d w s r k  pes-fclrmed w a s  of  a d e t a i l e d  n a t u r e  m a i n l y  
i rl a r eas  wh i c h  h a d  pr-ev i mus 1 y u n d e r g o n e  reccIrIna 1 s s a n c e  s u r - v e y s  
and h a d  r e n d e r e d  y e n c h e m i c a l  and/clr  g e o p h y s i c a l  arlmial ies. T h e  
w o r k .  i n c l i - t d e d  l i n e c u t t  i n g ,  r o c k .  t r e n c h i n g ,  g e o l o g i c a l  rmck 
e x p u s  u re  
r-econrra i s s a n c e  t raver-se  w a s  rnade f r-or1i t h e  Pcsrt  e r  Land  i rlg-Th i b e r t  
C r e e k  r o a d  a l o r t g  V o w e l  C r e e k  and t h e  S p r i n g  C r e e k  (FlclrcupirtE 
L a k e )  r a a d  t o  t h e  p r o p e r - t y  (see F i g u r e  4). R p h o t o g e o p h y s i c a l  
s u r v e y  w a s  c o m p l e t e d  o n  t h e  g e n e r a l  claim area by J . C .  
E x p l o r a t i o n s  L t d .  of Vancouver ,  E. C. w h i c h  t h e  w r i t e r  u s e d  a s  a 
f i e l d  g u i d e  d u r i n g  t h e  r e c u n n a i s s a n c e  w o r k . ,  as w e 1  1 as, for 
e s t a b l i s h i n g  t h e  locatiurl  uf t h e  l a r g e  g r i d  a n d  is i n c l u d e d  as 
Flppend i x I I I i n  t h i s  r e p o r t .  

'rrrr 

111 a p p i rt g , rcu c k s a r n  p 1 i n g a rl d p r c ~  s p e c t i rl g . R l s u ,  a 

T h e  w o r k  prcigrarfl w a s  i n  p a r t  h e 1  i c o p t e r  s u p p o r t e d  f r c m  t h e  
V i  1 l a g e  o f  Dease Lake, E r i  t i s h  Cctl umbia .  

FI tent carlip (Main Camp) w a s  e s t a b l i s h e d  near t h e  h e a d w a t e r s  of 
R c t s e  Creek. .  

T h i s  r e p c w t  is b e  i rtg p r e p a r e d  a t  t h e  request af t h e  Bcgard I X I ~  

D i t - e c t o r s  of b i g  I D e v e l o p m e n t s  L t d .  o f  V a n c u u v e r ,  b. C. 

W 
LOCRTION R N D  RCCESS 

T h e  Hop mineral claims are located 58 k i  lorneters n o r t h w e s t  of 
t h e  V i l l a g e  o f  Dease L a k e ,  B.C. on t h e  n o r t h s i d e  of T h i b e r t  
C r e e k  a n d  or1 t h e  s o u t h - f a c i n g  s l o p e  o f  V o w e l  Mountair-1. T h e  
claims ~ x x u r  a t  a p p r o x i m a t e l y  58 d e g r e e s  58 m i n u t e s  N. l a t i t u d e  
a n d  13121 d e g r e e s  38 r i i i r i u t e s  W. l o n g i t u d e  and may b e  l c c a t e d  on 
NTS rliap reference 184 J 15E a n d  1 6 W .  

R c c e s s  to t h e  p r o p e r t y  car1 b e  g a i n e d  b y  h e l i c u p t e r  frclrli Dease 
L a k e ,  Ec. C. , b u t  a 4 x 4  r o a d  fr-uni  t h e  r m r t h - e n d  ctf Dease L a k e  
( P o r t e r -  L a n d i n g )  t r a v e l s  w e s t e r l y  or1 t h e  s o u t h s i d e  of T h i  bet-t 
Cr-eek.  and p r e s e n t l y  ccmies w i t h i n  1. 5 k . i  lometres u f  t h e  pr -ape t - ty  
n e a r  t h e  E;ctrnmit  of t h e  S p r i n g  C r e e k .  ( P u r c u p i n e  L a k )  r a a d .  T h e  
w r i t e r -  feels  t h a t  r o a d  access c a n  b e  e x t e n d e d  t c t  t h e  p r o p e r t y  
a l c l n g  t h e  1383 t r ave r se  r o u t e  w i t h  a modest e x p e r l d i t u r - e  (see 
F i g u r e  4 ) .  

PROPERTY RND OWNERSHIP 

T h e  Hop claim g r o u p  cc l r i s i s t s  o f  s i x  a d j o i n i n g  4 x 4  claim b1clck.s 
f o r -  a t o t a l  o f  3€ c c ~ n t i g u o u s  u n i t s  w h i c h  a re  l i s t e d  as f o l l o w s :  



t-ilsp 54 l €  

H O P  55 16 

HOP 50 16 

H ~ i p  53 16 

3683 

3684 

3€05 

3686 

3687 

3688 

e n n  i v e r s a r y  
Da%e 

O c t o b e r  28 

O c t o b e r -  28 

O c t o b e r  28 

O c t o b e r  EM 

O c t o b e r -  e@ 

TOTQL 36 u n i t s  

T h e  Hop mineral clairii g r o u p  is owned by M r .  D o u g l a s  H o p p e r  of 
628 West H a s t  i n g s  Street , V a r i c o u v e r ,  B r  i t i s h  Cct 1 i-imb i a a n d  i s 
h e l d  u n d e r  art O p t  iorl t o  P u r c h a s e  F lgreernent  by B i g  I D e v e l o p m e n t s  
L t d .  cef # 1 Z 4  - Z’36I2I E. 2 3 t h  R v e n u e ,  Vancc luve r ,  B r i t i s h  C o l u m b i a ,  
V 5 R  5 Z 5 .  

bl TOPOGRQPHICRL QND PHYSICQL ENVIRONMENT 

T h e  Hop mirleral claims are  s i t u a t e d  ctn t h e  n o r t h s i d e  o f  T h i  ber - t  
C r e e k  on t h e  s o u t h - f a c i n g  s l o p e  o f  V o w e l  M o u n t a i n .  T h e  claim 
area r a n g e s  i n  e l e v a t i o n  f r c m  la36 metres (34yIyI’) t o  1585 r n e t r e s  
(52:y1m7 ) mean sea l e v e l  i n  r o u n d e d  r~ictcintainceiis terrain.  T h e  
p r o p e r t y  l ies  in t h e  S u b - F l l p i n e  F o r e s t  b i c t t  i c  z o n e  arid 
t i r n b e r l  i r e  occurs a t  a p p r - o x i m a t e l y  141218 metres (478yI’ ) . B e l o w  
t i m b e r l i n e  s p r u c e ,  p i n e ,  a s p e n  a n d  n i o u r i t a i n  a l d e r  p r e d o r n i r l a t e  
w h i l e  a b o v e  t i m b e r l i n e  d w a r f  Jclriipes- occurs i n  smie a reas  a n d  a 
w a i s t - h i g h  d e c i d u o u s  s h r u b  ( w i  1 lcsw?) is e x t e n s i v e  elver-. l a r g e  
areas. 

F l u v i c l g l a c i a l  d e b r i s  d u e s  riot a p p e a r  to b e  e x t e n s i v e  cor 
w i d e s p r e a d  o v e r  much o f  t h e  l s w e r  e l e v a t  ioris o f  t h e  p r o p e r t y  
w i t h  t h e  p o s s i b l e  e x c e p t i o n  of  t h e  f i l l  i n  t h e  T h i b e r t  C r e e k .  
v a l l e y  a n d  t u  a r i m r e  c o n f i r l e d  e x t e n t  a l o n g  r n o s t  c l f  t h e  
S p r i n g - V o w e l  C r e e k  v a l l e y s  a n d  p o s s i b l y  b e t w e e n  t h e  h e a d w a t e r s  
o f  R o s e  C r e e k .  a n d  F r y  P a n  C r e e k . .  

T h e  area e x  p e r  i ences w a r m  n s r t  h e r n  s u m m e r s  a n d  c c ~  1 d w i n t  e rs  a n d  
v e c e i v e s  l o w  to n iode r -a t e  p r e c i p i t a t i o n  s f  b e t w e e r t  48 - 125 chi. 

(15 - 58 i n c h e s ) .  Fl m c t d e r a t e  arlioi-int #sf t h e  p r e c i p i t a t  iori ciccurs 
as srmw. 
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T h e  s u r f a c e  m i n e r a l  e x p l o r a t  irJn seasclrl g e n e r a l  ly e x t e n d s  fclr- 7 
niont h s  p l  us, from R p r  i 1 to NrJverliber i rl p a r t  b e c a u s e  c l f  t h e  
s o u t h - f a c i n g  locat  i o n  of  rmst of t h e  claim g r o u p .  

H I S T O R Y  

TCI t h e  b e s t  o f  t h e  w r i t e r s  k n o w l e d g e ,  t h e  p a r t i c u l a r  area 
c o v e r e d  by t h e  Hc~p mirteral clairns h a d  n o t  b e e n  s t aCied  pr-itx- to  
1386, t h e r - e f u r e  rlcn h i s t o r y  clf p r e v i o u s  niirler-a1 e x p l c t r - a t  iclrl wc~rk. 
ic, a v a i l a b l e  w i t h  t h e  e x c e p t i o n  of s p a r s e  stream s e d i m e n t  ( s i l t )  
cjampl i n g  d a t a  for g o l d  a n d  ci-t t-sory f o l  1clw-up p r o s p e c t  i n y  
per-fcgrnied i n  1372 by  a p r i v a t e  e x p l u r - a t  i n n  s y n d i c a t e .  

O n  t h e  o t h e r  h a n d  t h e  p l a c e r  e x p l o r - a t  i o n  a n d  pr-odctct i o n  h i s t o r y  
of t h e  Th i be t - t  Creek .  area is icing a n d  c u l  o u r f  u l .  I t  w a s  t h e  
i n i t i a l  p l a c e r -  g o l d  a n d  p l a t  inurIi d i s c c l v e r - y  o f  w h a t  w a s  t h e n  
k.nuwn as t h e  C a s s i a r -  D i s t r i c t .  P l a c e r  gctld w a s  f i r s t  d i s c o v e r e d  
i n  1873 or1 Th i b e r t  C r e e k .  wh i c h  f 1 c a w s  eas t  er 1 y i n t o  t h e  nor t  h-end 
of Dease Lake. O f f i c i a l  pr-educt i o n  di-tlr-ing t h e  p e r i o d  1874 
t h r o u g h  1835 w a s  $1, 273, 8816. Frorn its’ d i s c o v e r y  t cl t h e  p r e s e n t  
day, intermittant placer m i n i n g  act i v i t y  h a s  t aken  place cwI 
T h i b e r - t  C r e e k .  a n d  cather- c r e e k . s  i n  t h e  g e n e r a l  area w i t h  t h e  
p r - d u c t  ictn o f  an ctndeter-mirled artictunt o f  p l a c e r  g o l d  a n d  p l a t  i n i . i r l i  

g r o  1-1 p e 1 ertierl t s ( PGE ) cmi p r  i s e d  ma i rl 1 y cl f p 1 a t  i rlim a n d  o s r t i  i u r t i  
(4:l). 

D u r i n g  1386 as t h e  Hop mineral clairns w e r e  b e i n g  s t a k . e d ,  t h e  
w r i t e r -  c c t n d u c t e d  a r-econnaissance g e o l o g i c a l  m a p p i n g  a n d  
g e o c h e m i c a l  s u i  1, si I t  a n d  ruck s a m p l  i n g  p r o g r a m .  D u r i n g  1’388 
f ut- t h et- e x  p 1 or-a t i o n  w l > r  k. i n c  1 ud i n g  g t- i d cor1 t r o  1 1 e d  r - c c k .  e x  p o s u r - e  
niappirlg a n d  s a m p l i n g ,  g e o c h e m i c a l  si I t  a n d  soi 1 sa rnp l  i n q ,  VLF-EM 
a n d  m a g n e t o m e t e r -  s u r - v e y s  w e r e  c a r r i e d  c t i - t t .  a t  t h i s  time J. C. 
E x p l o r a t  i n n s  L t d .  of V a n c o u v e r ,  F. C. b e g a n  a p h o t o g e o p h y s i c a l  
s t u d y  o f  t h e  g e n e r a l  claim area w h i c h  w a s  c s m p l e t e d  d u r i n g  1383. 
T h i s  s t u d y  w a s  u s e d  by t h e  w r i t e r  as a f i e l d  g u i d e  f o r  
1-trrdes-lying structure w h i c h  a i d e d  i n  l a y i n g - o u t  t h e  g r i d  a n d  in 
t h e  i r t t e r p r e t a t i o n  of  t h e  f i e l d  d a t a  c c t l l e c t e d .  W i t h  t h e  
e x c e p t  ican o f  t h e  p h o t o g e u p h y s i c a l  r e p c a r t  t h e s e  t - e s u l  t s  w e r e  
f i l e d  as assessrner~t w o r k  i n  1387 a n d  1388. 

To d a t e  (1386-83) i n  e x c e s s  o f  $€.8,888.88 h a s  b e e n  s p e n t  or1 

f i e l d w u r k .  or1 t h e  Hlsp mineral claim g r o u p .  

REGIONRL GEOLOGY 

T h e  g e o l o g y  of t h e  g e n e r a l  a r ea  h a s  b e e n  d e s c r - i  b e d  by Members  o f  
t h e  G e c t l s y i c a l  Sur -vey  o f  C a n a d a  cln D e a s e  L a k . e  Map 21-13€2. T h e  
rnap c o v e r s  t h e  area d e f i n e d  by NTS s h e e t  184 J a n d  d e s c r - i b e s  t h e  
w o r k .  per-for-nied d u r - i n g  “ O p e r a t  i o n  St  i k . i n e “ ,  135€ a n d  fs-or t i  wor-k. 
u n d e r t a k . e r l  d u r i n g  t h e  p e r i o d  1356-61. 
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LEGEND 

F 

QUATERNARY 
PLEISTOCENE AND RECENT 

Fluviatile gravel, sand, and silt; glacial outwash; till and alpine 
moraine 

AND QUATERNARY 
AND PLEISTOCENE 

Basalt. olivine basalt; minor trachyte and rhyolite; in part younger 
w than 11 

TERTIARY 
PALEOCENE AND ( ? )  LATER 

Lacustrine sandstone, siltstone, conglomerate, and tuff; contains 
coalified wood and thin coal seams - 

r 

JURASSIC 
LOWER JURASSIC 

Granite-boulder conglomerate. chert-pebble conglomerate. 
greywacke, quartzose sandstone, siltstone and shale; Ea. meta- 
morphosed equivalents of 8 and including abundant sills and dykes 
of quartz-feldspar porphyry 

Well bedded greywacke. graded siltstone and silty sandstone. 
slate; minor volcanic sandstone and pebbly mudstone; 
7a, metamorphosed equivalents of 7 and including abundant s i l ls  
and dykes of quartz-feldspar porphyry 

181 

E l  
TRIASSIC AND LATER 

Undifferentiated granitic rocks. mainly granodiorite; 6a. granite 
and granodiorite; 6b, quartz monzonite; 6c, diorite and monzonite; 
6d, syenite; 6e. diorite and gabbro 

El 
TRIASSIC 

1 5 1  Limestone; minor sandstone, argillite. and chert 

UPPER TRIASSIC 

Andesite. basalt, tuff. breccia. volcanic sandstone and conglomerate; 
minor greywacke, argillite, and shale; many small stocks, dykes, 
and sills of porphyritic andesite and basalt; 4a. andesite and basalt 
porphyry 

TRIASSIC AND EARLIER 
PRE UPPER TRIASSIC 

Undivided, fine-grained clastic sediments and intercalated volcanic 
rocks. largely altered to greenstone and phyllite; chert. jasper. 
greywacke. and limestone; 3a. chert, slate. arBllite, greywacke. 
greenstone, and limestone; mainly pre- Permian but probably 
includes younger rocks; 3b. mainly greenstone; age uncertain; 
3c, greenstone, jasper, slate, chert. greywacke. fine-grained clastic 
rocks, conglomerate: mainly post-Permian, in part older than 2 

I 

Chiefly limestone and dolomitic limestone; minor chert, argillite. 
and sandy limestone: may locally include limestone older than 2 

2 

-€ a Peridotite, serpentinite, and small irregular bodies of meta-diorite 
and meta-gabbro; age uncertain, may be pre-Permian or Triassic 

METAMORPHIC ROCKS 

I.1 Diorite-gneiss, amphibolite, migmatite 

Biotite-muscovite-quartz gneiss and schist; minor crystalline 
limestone. greenstone. and quartzite; probably Devono-Mississipoian 
and ( ? )  Pennsylvanian 
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T h e  g e n e r a l  area abbui-tt t h e  Hop cl.aim gt-caup is 1 - t n d e r l a i n  by a 
rlor t h w e s t  - s o u t  h e a s t  t r e n d  i n g  e 1 o n  g a t  e b e  1 t of  Perm i a n  t I:, 
pr-e-Upper T r i a s s i c  a g e  rtack.s. T h e  c a l d e r  F'erqniian r c 7 c k . s  a re  m a i n l y  
as 1 i mest orre5 a n d  1 i mey s e d  i rflerlt s wh i 1 e t h e  y o u n g e r  pr-e-Upper 
T r  i ass i c rock.s  c c c ~ ~ t -  ma i rr 1 y as i n t  erca 1 a t  e d  vo 1 c a r m - s e d  i r l i e n t  s 
w h i c h  a r e  c o m p r i s e d  u f  m a i n l y  g r e e n s t c l r l e  a n d  p h y l  1 i t e ,  jasper ,  
c h e r t ,  g reywack .e ,  s l a t e ,  1 irliestnne, f ine gr-a i r led  c l a s t i c  rc1ck.1.5 
a n d  cclrtg lclmer-at e. 

T h e  ~ 1 1  d e r  1 i rliey s e d  i merlt s wh i c h  occur as e 1 clrlgat e NW-SE zcarles i n  
t h e a p  pa re r1  t 1 y y~:~ung et- i n t er-ca 1 a t  e d  vo 1 c a n o - s e d  i men t 5 a p p e a r  t c t  

h a v e  a t t a i n e d  t h i s  s t y l e  from isoclinal f o l d i n g  tc lward  t h e  
s o u t h w e s t .  Marly o f  t h e  f o l d s  o b s e r v e d  a re  u v e r t u r n e d  a n d  alctrlg 
t h e  e x t r e r l i e  n o r t h e a s t  corner of  t h e  map a rea  s o u t h w e s t e r l y  
t r e n d i n g  t h r - u s t  f a u l t i n g  is recctr-ded.  T h e  tht-1-cst ing h a s  br-cicrght 
Upper- T r i a s s i c  a n d e s i t  i c - b a s a l t  ic vctlcarlics a n d  miriur s e d i r n e r l t s  
a g a i n s t  t h e  c f lde r -  rocks. 

LOCFIL GEOLOGY 

T h e  H~:tp claim g r o u p  is u n d e r l a i n  by  i n t e r c a l a t e d ?  sediments a n d  
volcarcics. The v o l c a r l i c  rocks clbset-ved w e r e  g e n e r a l  l y  f i n e  
g r a i n e d  g r e e n i s h  c r - y s t a l l  ine a n d e s i t e ?  t o  l a y e r e d  cw b a n d e d ,  
f ine  q r - d i n e d ,  c r y s t a l ,  1 i t h i c  a n d e s i t i c ?  tuff. T h e  s e d i m e n t a r y  
r -ock . s  o b s e r v e d  w e r e  as f i n e  t o  coar-se g r a i  rted g r e y  cctl clctred 
1 i m e s t o n e ;  g r e y  to brclwn c o l o u r e d ,  a p h a r t i t  i c  c h e r t  w i t h  a s t o r l g  
c o t - t c h o i d a l  f r a c t u r e ;  g r e y  tci b l a c k  c o l o u r - e d  mud s t 1x8 ne 
( a r g i  1 l a c e u u s )  ; g r e y  to b u f f  c c ~ l o u r - e d  p h y l  1 i t e  a n d  a v e r y  f ine  
g r a i n e d ,  b l a c k .  cct lour-ed ( c a r b o n a c e o u s )  shale and /o r -  s c h i s t .  T h e  
rock.s o b s e r v e d  a p p e a r  t o  h a v e  I -~ndergc tne  a m i  I d  d e g r e e  of 
metamur-phism b u t  s t r u c t  u r d 1  p r e p a r a t  i u r i  a n d  a l ter-at  i o n  i n  p l a c e s  
a p p e a r s  q u i t e  i n t e n s e  ie. si 1 ic i  f icat  icln. 

T h e  r u c k s  are  thcaugh t  t o  h a v e  b e e n  d e p o s i t e d  i n  a p e l a g i c  niarine 
e n v i r - u n m e n t  a n d  smie o f  t h e  a r l d e s i t  ic  vn lca r l i c s  may e x h i b i t  a 
" p i  11cIw" s t r u c t u r e  i n d i c a t i n g  sub-mar - ine  v u l c a n i c  d e p o s i t  icln. 

C e * r f s  i d e r a  b 1 e f o 1 d i n g  a n d  f r - a c  t u r  i n g  i s o h s e r v e d  t h r c l  u g h 1:s u t  t h e  
area c o v e r e d  by t h e  e x p l c l r a t  i o n  e f for t s  to d a t e .  E v i d e n c e  of 
n o r t  h east -scdu t h w e s  t f cl 1 d i rl g w i t h a r m r t  h w e s  t et- 1 y t r e n d  i rl g a n d  
s h a l l o w  p l u n g i n g  f o l d  a x i s  is o b s e r v e d  i n  a nuniber  o f  p l a c e s  a n d  
wha t  h a s  b e e n  t h c t u g h t  c1f as i n t e r - c a l a t  i c ln s  o f  vt:~lcarlics w i t h i n  
t h e  s e d  i nierlt ar-y sect i nr-1 may i n sor t i e  i rrst ances be 
p o s t - d e p o s i t  i c sna l  f a u l t  c o n t a c t s .  R l s o ,  t h e  f o l d  a x i s  a p p e a r s  to 
u n d u l a t e  to sctme d e g r e e  ie. t h e  d i p  t 3 f  t h e  f o l d  a x i s  s t e e p e n s  i n  
p l a c e s .  T h e  w r i t e r  feels  t h a t  t h e  t u f f a c e c l u s  v c t l c a n i c s  a re  
p o s s i b l y  i n t e r c a l a t i o r l s  w i t h i n  t h e  secti118r-1 w h i l e  t h e  a n d e s i t e s  
may h a v e  beer1 d e p c l s i t e d  later-. 

Qlter-at  iorl mirlerals c l b s e r v e d  clrl t h e  p r o p e r t y  i n  o r d e r  of 
i n c r e a s i n g  a b u n d a n c e  w e r e  m a i n l y  a s  s e c o n d a r y  p i n k i s h - o r a n g e  
ccl 1 our-ed a n d  
q u a v t  z . T h e  s e c o n d  a r-y i s 

pa:* t ass i c f e 1 d s p a r ,  e p i d o t  e, c h  1 or i t e, ea 1 c i t e 
a 1 t e?-at i or1 f e 1 d s p a v - e  p i d o t e-ch  1 n r  i t e 
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a a i n l y  e v i d e n t  i n  t h e  a n d e s i t e s  as is t h e  ca lc i te  w h i c h  is fc+i.tnd 
ma i rl 1 y neat- t h e  contact s. T h e  ca 1 c i t e is f csi-tnd to ~cci-it- a5 a 
w h i t e  c ls lui- i red s e c o n d a t - y  f i l m  o r -  c c l a t i n g  art s t e e p  c l  i f f - faces  of 
h i g h l y  f r - a c t u r e d  a n d e s i t i c  r o c k .  or as f r a c t u r e  f i l l i n g s  a n d  
v e i n l e t s  i n  coarser c r y s t a l  1 ine f o r - m  i n  t h e  a n d e s i t e s  a f t e n  
a c c c m p a n y i n g  q u a r t  2. Si 1 ic i f  icat  ictn is p e r v a s i v e  a n d  w i d e s p r e a d  
i rl cer-t a i rt f ine gr-a i  r e d  r l i e t  a - s e d  i merlt s a n d  o f t  en a c c o r n p a r ~ y s  a 
b r i g h t  b rc lwn i sh -b lack .  b i o t i t e  ( s c h i  1 l e s - )  w h i c h  cccur as d i s t  irlct 
s e g r - e g a t  i o n s  ( o r i g i n a l  c l a y e y  zctrles i n  t h e  s e d i m e n t s ? )  t h i s  
o f t e n  i m p a r t s  a c r u d e  s c h i s t o s i t y  t u  t h e  r-uck.. T h e  s v e t - a 1  1 
s i l i c i f i e d  zclrtes are p r s b a b l y  a t  least  i n  a l a r g e  p a r t  due t u  
r e g  iorlal dynamother -ma1 m e t a m o r p h i s m  whi  l e  t h e  crosscl~tt  i n 0  
q u a r t  z - w e l d e d  fr-act  cire z c m e s  w h i c h  h o s t  t h e  b a s e - p r e c i o u s  metal 
v a l u e s  are  t h o u g h t  to o r i g i n a t e  from a l a t e r  h y d r o t h e r r f i a l  e v e n t .  

T h e  sci 1 p h i  d e  mineral i za t  i o n  o b s e r v e d  by  t h e  w r i t e r -  w e r e  v e r y  
local i z e d  ctcci-tr’r-erces of p y r i t e  a n d  i n  a n u m b e r  of  l c l c a t  iorts as 
p y r i t e  a n d  c h a l c o p y r i t e .  I n  p l a c e s  a m o d e r a t e  amourit of  
rliarlgarrese s t a i n i n g  w a s  f o u n d  to b e  p r e s e n t .  T h e  gc9ld v a l u e s  
e n c o u n t e r e d  seern to o c c c i r -  w i t h  q u a r t z  v e i n i n g  or w i t h i n  
s i l i c i f i e d  z o n e s .  T h e  w r i t e r  o r i g i n a l l y  t h t s u g h t  t h e r e  w a s  a 
mar-ked a b s e n c e  of 5 ; u l p h i d e s  w i t h  t h e  g o l d  v a l u e s ,  b u t  u p a n  
c o n i p l e t  i o n  o f  t h e  p r e s e n t  r - cck .  t r e n c h i n g  a n d  sarnpl  i r ig  pr-c~gram 
t h e r e  a p p e a r s  to b e  s u m e  r e l a t i c l n s h i p  b e t w e e n  t h e  h i g h e s t  g o l d  
v a l u e s  a n d  t h e  s u l p h i d e s ,  c h a l c o p y r i t e  and /o r -  p y r i t e  (see 
R p p e n d i x  I 1  - Rc~ck.  D e s c r - i p t  ions a n d  F i g u r e  5 - T r e n c h  P l a n ) .  

P R E S E N T  WORK PROGRRM 

T h e  p r e s e n t  w o r k  p r o g r a m  i nvct 1 v e d  r-ecctnrla i ssance qecl 1 o g  i ca 1 
m a p p i n g  a n d  pr-ctspect  i n g  n o r t h w e s t e r l y  a l o n g  V o w e l  C r e e k  a n d  t h e n  
i n  a w e s t e r l y  d i r e c t  ion s i u b - p a r a l  le1 t o  t h e  n o r t h  b u u n d a r y  cf 
t h e  claim qr-oup. T h e  t r a v e r s e  t h e n  pr-clceeded t u  t h e  Main  
c a m p s  i t  e on R o s e  C r e e k  a n d  t h e n  corlt i rrcled i rt a s o u t h e a s t e r  1 y 
d i r - e c t  i o n  on  t h e  e a s t s i d e  of R o s e  C r e e k .  to t h e  s u u t h e a s t  cor-ner- 
o f  t h e  p r c t p e r t y  a n d  r - e tu r -n ing  to t h e  r o a d .  

T h e  w r - i t e r -  r e t u r n e d  t o  t h e  p r o p e r t y  by  h e 1  ictrtpter-  from D e a s e  
L a k e ,  B. C. i n  O c t o b e r ,  1383 a n d  unde r - t sok .  a rock.  t r e n c h i n g  
pr-ugr-am can t h e  Seven E a g l e  Z o n e  nlzat-th of t h e  Main  Camp and  t h e  
O w l  Z u n e  t o  t h e  n o r t h w e s t  of t h e  Main Camp (see F i g u r e  4 ) .  

T h e  Seven E a g l e  Zune  and O w l  Zone  w e r e  l c t c a t e d  in r - e l a t i r i n  tcJ 
t h e  Main c a m p s i t e  a n  R o s e  C r e e k .  a n d  t o  t h e  a n o m a l o u s  s a m p l e  
locations tzwt the  1386 a n d  1388 s a m p l e  g r i d s .  R gctcld t r a i l  w a s  
c u t - o u t  frurii t h e  M a i n  Camp t u  t h e  t w o  z o n e s  a n d  t h e  v a r i c l u s  
ansnia1oi.is s a m p l e  s i t e s  to faci  1 i t a t e  t h e  rlioverlient o f  e q u i p m e n t  
a n d  s u p p l i e s .  T h i s  i n v o l v e d  c u t t  i n g - o u t  a p p r - c t x i m a t e l y  725 metres 
o f  t r - a  i 1 . 
F \ t  t h e  S e v e n  E a g l e  Z o n e ,  a series of 27 - 4 f c l e t  h o l e s  w e r e  
d r - i l l e d  u s i n g  a P i I z ~ n j a t -  g a s c t l i r l e  d r - i l l  f o r  a t o t a l  of  lD8 f e e t  
( 3 3  r n e t r - e s j  clf r o e k .  dr- i  11 i n g .  T h e  series of  ctf f-set h c # l e s  w e r e  





b l a s t e d  ove r -  a l e n g t h  of  a p p r u x i r i i a t e l y  276 feet (84 metres). f i t  
t h e  O w l  Zone ,  a t o t a l  of 3 - 4 foo t  b l a s t  h o l e s  w e r e  d r i  1 l e d  
p t w v i d i n g  appk-ux i r t i a t e ly  18 f e e t  ctf t r - e n c h .  T h e  t r - e n c h e s  w e r e  
mapped a n d  l a r g e  ( a p p r c l x i m a t e l y  18 l b .  1:1r 4. 5 k g .  i g r a b - c h i p  
s a r l i p l e s  w e r e  t a k e n .  T h i s  t y p e  o f  sartipl  i r l y  w a s  per-.fclr-.riied as t h e  
prctgrarli w a s  d e s i g n e d  t u  v e r i f y  t h e  iricct.tr-r-ence ctf t ed r -ock .  
pr-ecir-Ius metal v a l u e s  i n  a reas  w h i c h  h a d  e x h i b i t e d  a gI:tI:ld 
q eo 1 111 y i ca 1 set t i n g a n d  / c h r  
q e c l p h y s i c a l  t - e s u l t s .  

w i t h anoma  1 01-1s g eoc h ern i st t- y 

N o t e :  On t h e  Sariiple R e c o r d  S h e e t s  - RPPENDIX I 1  are  d e s c r i p t i o n s  
o f  s a m p l e s  t a k e n  b o t h  d u r i n g  t h e  p r e s e n t  p r o g r a m  a n d  p r e v i o u s  
pr-ogr-anis artd surtie of t h e s e  d e s c r  i p t  i oris may h a v e  b e e n  cc tn t  a i rted 
i n  p r e v i o u s l y  f i l e d  repcar - t s .  T h e  h a n d w r i t t e n  a n a l y s e s  v a l u e s  
i n c l u d e d  8n t h e s e  s h e e t s  a r e  f o r  t h e  w r i t e r s '  use a n d  are riot 
meant to b e  v i e w e d  as c e r t i f i e d  r e s u l t s  a l thc t c lgh  t h e y  a r e  v a l i d  
v a  1 ues. 

T h e  31 r u c k  t r e n c h  s a m p l e s  w e r e  p l a c e d  i n  l a r g e  p o l y - b a g s  a n d  
sent to t h e  G e n e r a l  T e s t i n g  L a b o r a t o r i e s  i n  Vanccli-lver-, B. C. 
w h e r e  t h e y  w e r e  f i r e  a s s a y e d  f o r  g o l d  a n d  a ncirnber- o f  w h i c h  w e r e  
a r c a l y s e d  by  I C P  ( i n d u c t  i o n  c o u p l e d  p l a s n i a )  f o r  m i - I l t  i - E l e r n e r l t s  
(see Flppertdix I - F i l e  No. 8183-1141). R l s o  335 S c ~ i 1  samples 
w h i c h  w e r e  t a k e n  fr*ctm "B" h m - i z e r l  w h e r e  p c t s s i b l e  artd 73 r c c k .  
s a m p l e s  w e r e  f i r e  a s s a y e d  w i t h  an atornic abs;or-pt i n n  s p e c t r o s c o p y  
f i n i s h  fm- g o l d  ( t h e s e  r e s u l t s  are p l o t t e d  or1 F i g u r e  6). T h e s e  
a n a  l y s e s  w a s  p e r f  orn ied  by  t h e  VanGeochern Lab L i rli  i t ed I s f  

V a n c o u v e r ,  E. C. (see Flppend i x  I - F i  l e  No. s 838577-838573 GQ, 
i n c l u s i v e ) .  

I n  b n t h  l a b o r a t o r i e s  t h e  -88 mesh f r a c t i o n  w a s  a n a l y s e d  by  
f i r i n g  t h e  material a n d  t h e n  u s i n g  an aqila r e g i a  d i q e s t i c e n  w i t h  
s u b s e q u e n t  a n a l y s e s  by  a t u r n i c  a b s o r - p t  i o n  s p e c t r o s c o p y  ( R F \ S ) .  T h e  
s a m p l e s  t h a t  w e r e  r u n  by  ICP u t i l i z e d  t h e  -88 mesh f rac t  icln a n d  
p e r c h l o r i c  a c i d  d i g e s t  ion.  

CONCLUSIONS 

T h e  w o r k  pr-ogr-arn pe r fu t -med  by  t h e  w r i t e r  on t h e  Hop claim g r o u p  
d u r i n g  1383 r e v e a l e d  a ncmber- of  f e a t u r e s  w h i c h  are  1 i s t e d  as 
f c ~ l l o w s :  

1 )  Fl p e r s i s t a n t  a n t i f c l r r i i a l  t r e n d  is i n d i c a t e d  w i t h i n  t h e  m i l d l y  
n ie tamor-phosed  i n t e r c a l a t e d  s e d  i m e n t a r - y - v c l l c a n i c  p a c k a g e  t h a t ,  
transects t h e  Hop claims i n  a NW-SE d i r - e c t i u n .  R number -  o f  
u b s e r v a t  i o n s  ctf t h i s  s t r i - t c t u r e  w e r e  made  i rl t h e  r a r - t  h e a s t  
q u a d r a n t  of t h e  Hop 58 niineral claim. T h e  ant icl  i n a l  s t r - u t c t  u r e  
w a s  clbser-ved i n  a n d  a b o u t  t h e  Seven E a g l e  Z a n e  i n  s e v e r - a 1  p l a c e s  
a n d  o n e  c l b s e r v a t  i o n  made  i n  t h e  s o i u t h w e s t  c o r n e r -  o f  t h e  1'386 
g r i d  area w a s  as a n o r - t h e a s t e r l y  t r e n d i n g  " u p - s t e p "  f e a t u r - e  i n  
s t r - t s n q l y  s i l i c i f i e d  p h y l l i t e  w h i c h  i n d i c a t e s  i t  a5 tne  
sou t h w e s  t ern- 1 i m b nor- t h w e s  t er 1 y T h e 
f o l d  h i n g e  w h e r e  o b s e r v e d  is s e e n  t u  v a r y  i n  d i p  f r u m  18-42 
d e g r e e s  i n  t h e  d i r e c t  i u n a l  r a n g e  s f  N278 - N328 d e g r e e s .  

f t h e  p 1 urtg i n g ant i f c4lr-m. 
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2 )  P e r v a s i v e  s i l i c i f i c a t i n n  h a s  t a k e n  p l a c e  i n  w h a t  is t h o u g h t  
W to  b e  c t t - i g i n a l l y  an a r g i l  l a c e c l u s  n ic tds tc~ne  artd/ot.- p h y l l i t e .  I n  

p l a c e s  w i t h i n  t h i s  zelrle subseq i . i en t  q u a t - t z  v e i n i n g  h a s  t a k e n  
p l a c e .  T h e  z u n e   sf q u a r t z  v e i n i n g  is fcturld to r a n g e  i n  f r e q u e n c y  
a nd w i d t h . 
3 )  T h e  p r e v i o u s  soi 1 s a n i p l  i n g  s u r v e y s  r e v e a l e d  armmalous g o l d  
v a l u e s  i n  a ni.cmber- o f  l c t c a t i o n s  w h i c h  may car may rrot h a v e  h a d  
c o i r c  i d e n  t T h e 
Seven E a g l e  a n d  O w l  z o n e s  a re  j u s t  twct uf t h e s e  a r eas  whcise 
u n d e r l y i n g  bedr -ock  h a 5  b e e n  c h e c k e d  to d a t e .  T h e  cause of  t h e  
O w l  z o n e  a n u m a l y  c o u l d  r m t  b e  e x p l a i n e d  by  t h e  bedrwck.  s a m p l e  
r e s u l t s  from t h i s  l a t e s t  w o r k .  pr-ogr-ani, b u t  t h e  Seven E a g l e  Zcarle 
h a s  r e n d e r e d  i n  p l a c e  p r e c i o u s  metal r e s u l t s  w h i c h  are  seen to 
r a n g e  fr-urn 5@ - 18538 p a r - t s  p e r  b i l l i o n  ( p p b )  g o l d .  

an cmi a 1 o 1-1 s b a E. e met a 1 or y e ca p h y s i c a 1 res 1-1 1 t s . 

4 1 T h e  r e c c t n n a  i ssance a n d  g r i d  cont ro 1 1 e d  s u r v e y s  per-f  or-med to 
d a t e  on t h e  Hop p r o p e r t y  h a v e  r e n d e r e d  a l a r g e  nurnber  of  
arIurIia1ous areas w h i c h  r - equ i r - e  f u r t h e r  d e t a i l e d  i n v e s t  i y a t  i c w s  
p a r t  i c i i l a r l y  since t h e  j u s t  c o m p l e t e d  r o c k  t r e r c h i n g  prctgrarli 
conf it-med t h e  p r - e s e n c e  of h i g h l y  a n c m i a l u u s  g o l d  v a l u e s  i n  p l a c e .  

5 )  E r l c o u r a g i n q  r - e s u l t s  l s b t a i r l e d  t o  d a t e  i n d i c a t e  t h e  need f o r  
1 ess e x p e r t s  i v e  access t u  t h e  p r o p e r t y  wh i c h  
c c t m p l e t  i n g  t h e  p r s p o s e d  r o a d  (see F i q u r - e  4). 

RECOMMENDRTIONS 
w 

T h e  w r i t  et- reco rnmends  t h e  f 01 1 u w i n g  t w o  
pt-ogr-am f o r -  t h e  Hop claim g r u u p .  

In i t ia t ic ln  of  P h a s e  I 1  is c o n d i t i o n a l  c l n  t h e  
fvmi  t h e  F lhase  I prclgr-am. 

P h a s e  I 

cart b e  a t t a i n e d  by  

p h a s e  e x p l c l r a t  iorl 

res 1-1 1 t s o b t a i ned 

G e o l c ~ g i c a l  m a p p i n g  a n d  p r o s p e c t i n g  o f  t h e  erlt i re  claim g r o u p .  
E x t e n s i o n  of t h e  1388 g r i d  w i t h  c o m p l e t  i u n  of  t h e  g e o c h e m i c a l  
a n d  g e u p h y s i c a l  s u r v e y s .  F o l  low--up s u r - v e y s  a n d / o r  t r e n c h i n g  Iof 
t h e  knclwn a n o m a l c ~ u s  areas. Corliplet  i o n  u f  r o a d  access to t h e  
p r o p e r t y .  F u r t h e r  d e t a i l e d  t r - e n c h i n g  a n d  p r e l  i m i n a r - y  d r i  11 i n g  a t  
t h e  S e v e n  E a g l e  Zune.  

P h a s e  I 1  

E x t e n s i v e  d r - i l l i n g  clf a n c m i a l o u s  areas s f  i n t e r e s t .  



COST ESTIMRTE 

P h a s e  I 

G e o  1 o g i ca 1 

W 

ma p p i rl g a n d  5u p e r v  i s i o n  f cut- 
1 rmn t h * 7,588 

F\ p t - o s p e c t o r  fclt- 1 rliorith 4,588 

L i n e  i n s t a l  let- f o r -  1 month  4,588 

s u t - v e y s  i n c l i - t d i n g  c l o s e - s p a c e d  g r i d s  7,888 

a n a l y s e s  of a p p r o x i m a t e l y  1, 488 s a r n p l e s  15,888 

Mag n e t  o r n e t  er  s u r v e y  i r c  1 ud i rt g i rl t et- pr-e t a t  i urt 5, lzl88 

Gec lchemica l  s u i  1 a n d  si I t  san ip l  i n g  

Gectchern ica l  s a m p l e  p r e p a r a t  i o n  a n d  

VLF-EM s u r v e y s  i n c l u d i n g  i n t e r p r e t a t  i o n  

Hand t r - e n c  h i rl g i nc 1 ud i rl g e x  p 1 i v e s  , et c. 

B i ~ l  l d o z e t -  fat- r o a d  CI:IYIS~ ruct i o n  a n d  
t r e n c h i n g  158 h o u r s  13 $lZ8/hoi- l r  

T t - a n s p o t - t a t  iorl i n c l u d i n g  riicibi l i z a t  i u n  
a n d  de-mobi  1 i z a t  i o n  of t h e  camp  

Camp arid b o a r d  f o r  158 rilandays 13 6 3 5 / d a y  

psi' 

Equiprnerl t  a n d  s u p p l  ies 

Repor-ts,  maps ,  1 i c e n s e r ;  and fees  

I n s u r a n c e ,  Workers ce lmpensa t  ion ,  et c. 

C o n t  i r lgency  

S u b - T o t a l  ( c a t - v i e d  fat-ward) 

Phase I 1  

G e o l o g i c a l  rnapping ,  sarl ipl  i n g  a n d  
s u p e r - v i s i o n  fot- 1 rtionth 

B 5 @  met re5 d i amond core dr- i 1 1 i rig 
13 B 8 8 / m e t r - e ,  a1 1 i n c l u s i v e  

5,888 

18, 08l3 

18,888 

6,588 

5,258 

2, 808 

2, 888 

E ,  588 

ftLlzI!Z!!z! 

B 88,758 

B 7 , m m  

81 Tt-anspor- t  at i cart 



C a 111 p a rl d b u a r-d 

Sari iple  p r e p a t - a t  ion ,  b o x i n g  core a n d  
core s t c s r - a g e  f a c i l i t y  

mw 

Sari iple  analyses  - 5@@ s a m p l e s  13 $18 ea. 

5, 8@8 

$185,258 



STRTEMENT OF COSTS 

Transpos-t a t  icon: 

He 1 i copt  et- 

Tr-uck. r e n t  a 1 

Mi leage @ $8. 38/k.m. 

Fuel and r-epait-s 

Wages: G e o l o g i s t  an a s s i s t a n t  

F o o d 

Flna 1 yses 

Licenses, fees, e t c .  

He PO r - t  

Equipment r-ental ,  Pionjar-, e t c .  

Eq LI i pnierlt and supp 1 i es 

TOTRL 

B 1188.2€ 

688. lZr@ 

2208. 8121 

736.66 

18, 888.88 

558.316 

720.35 

3,441. 50 

558. lzl8 

70.58 

75121.00 

$24,600.00 
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Y Rssay and induction coupled plasma (ICP) results. 



APPENDIX I 20 

CERTIFICATE OF ASSAY Date November 20, 1989 

xxxxxxxx xxxxxxxx f 

File. 0103-1141 SGS SUPERVISION SERVICES INC. 

1001 East Pender Street, 
Vancouver, B.C., Canada. V6A 1 W2 
Telephone: (604) 254-1 647 
Telex: 04-50751 4 V 4 K  1S8 

TO: MR. JIM McLEOD 
@ SGS General Testing Laboratories Division 

5303 River Road 
Delta, B.C. 'crr 

I xxxxxxxxxxxxxxxxxxxxxxxxxxx xxxxxxxxx I 

We hereby certify that the following are the results of assays on: ore 

I I I 
I 

MARKED 

I 
1 

11180 
11 181 
11182 
11183 
11 184 
11 185 
11 186 
11187 
11 188 
11189 
11190 
11191 
11192 
11193 

, 11194 
' 11195 

11 196 
11197 
11 198 
11 199 
11200 

I 

GOLD 1- 

x / s t  

0.003 
0.002 
0.002 
0.003 
0.038 
0.002 
0.002 
0.341 
0.002 
0.003 
0.002 
0.002 
0.002 
0.002 
0 0 002 
0.002 
0.003 
0.002 
0.002 
0.002 
0.002 

I 

I NOTE REJECTS RETAINED ONE MONTH PUWS RETAINED THREE MONTHS ON REQUEST PULPS 
AND REJECTS WILL BE STORE FOR A MAXIMUM OF ONE YEAR 

I 

I 

I j 

I 
I 

I 

ALL REPORTS ARE THE CONFIDENTIAL PROPERW OF CLEWS PUBLICATION OF STATE-MENTS 
CONCLUSION OR EXTRACTS FROM OR REGARDING OUR REPORTS IN NOT PERMITTED WITHOUT 
OUR WRITTEN APPROVAL ANY LIABILITY ATTACHED THERETO IS LIMITED TO THE FEE CHARGED 

/ 
, 

PROVINCIAL ASSAYER 

L. wow-/ 

Analytical and Consulting Chemists, Bulk Cargo Specialists, Surveyors,- Samplers, Weighers 
MEM8ER American Society For Testing Matenals 0 The Amerlcan 01 Chemists Soctely 0 Canadian Testing Associalon 

REFEREE AND OR OFFICIAL CHEMlSTS FOR Natlonal lnstltute ot Oilseed Products 0 The American QI Chemists Society 
f fF/C/AL WEIGHMASTERS FOR VancMNef Board Ot Trade 



CERTIFICATE OF ANALYSIS 
ZJ 

SGS SUPERVISION SERVICES INC. 

1001 East Pender Street, 
Vancouver, B.C., Canada. V6A 1 W2 Delta, B.C. 
Telephone: (604) 254-1 &I7 V4R 1S8 
Telex: 04-50751 4 

@ SGS General Testing Lsboratories Division TO: MR. JIM McLEOD 
5303 R i v e r  Road 

'clr 

Date: November 20, 1989 
No.: 
File: 0103-1141 

'c 

7 

I 

Descript ion 

ICP ANALYSIS 

: Ore samples 

E l  e m  en t 

AG 
AL 
AS 
BA 
CA 
CD 
co 

.* CR 
cu 
FE 
MG 
MN 
MO 
N I  
P 
PB 
SB 
SR 
T I  
V 
ZN 

11 180 

0.10 
727.47 

380.26 
0.16 
4.60 

67.78 
15.32 

3157.50 
439.44 

42.50 
0.29 
4.87 

214.88 
4.23 
0.82 
3.89 
7.06 
2.24 
7.76 

11 185 

0.10 
1229.02 

1.69 
180.33 
522.10 

0.20 

& 6.75 

4500.79 
706.42 

343.07 % 
4.77 
0.97 
6.20 
5.29 
5.12 
9.27 

11196 

0.20 
825.57 

1.15 
178.33 
163.76 

0.16 
4.62 

89.80 
5.09 

3469.07 
469.27 

43.18 
0.40 
5.51 

114.87 
3.37 
1.30 
2.45 
5.45 
2.56 
7.51 

11197 

0.20 
1101.04 

1.46 
189.62 
250.95 

0.23 
4.62 

82.87 

4041.72 
639.69 

37.39 
0.39 
6.40 

171.24 
3.79 
1.62 
3.06 
6.94 
3.30 

12.02 

(7-7 
THIS COMPANY ACCEPTS NO RESPONSIBIUN EXCEPT FOR THE W E  PERFORMANCE L. Wong, Prov+al Assayer 
OF INSPECTION AND/OR ANALYSE IN GOOD FAlTH AND ACCORDlNG TO THE RULES OF 
THE TRADE AND OF SCIENCE .--  SIGNATURE AND 

Analytical and Consulting Chemisrs, Bulk Cargo Specialists, Surveyurs, Inspectors Samplers. W e q h  
MEMBER Amencan Salety For Testing Matervlls . The hencan 011 Chamois Society. C.wa%am Tatnp  Auooat~ 

0 1 1  Ctmtmsfs SOcw 
OFFICIAL WEf f iHMASlE~  FOR VIIcoVver Bosm d Tra 

REFEREE AND OR OFFICIAL CHEMISTS FOR - NahOMl hStlhlt0 d Oheed R e t s  - The 



1 MAIN OFFICE BRANCH OFFICES 
PASADENA, NFLD. 
BATHURST, N.B. 

M ISSISSAUGA, ONT. 
RENO, NEVADA, U.S.A. 

I 1988 TRIUMPH ST. VmGEOCHEM LAB UMITm I VANCOUVER, B.C. V5L 1K5 
0 (604) 251 -5656 

0 FAX (604) 254-571 7 w 

i 

7 

1 

CLIENT: B I G  "I" DEVELOPMENT LTD. DATE: SEPT. 14 1983 
ADDRESS: 53Q3 RIVER RD. 

: DELTA BC REPORT#: 890577 GA 
: V4K 1S8 JOB#: 830577 

PROJECT#: HOP 
SAMPLES ARRIVED: SEPT. 08 1989 

REPORT COMPLETED: SEPT. 14 1989 
ANALYSED FOR: A u  (FA/AAS) 

INVOICE#: 890577 NA 

SAMPLE TYPE: 20 ROCK CHIP 
TOTAL SAMPLES: 20 

REJECTS: SAVED 

SAMPLES FROM: MR. J I M  McLEOD 
COPY SENT TO: B I G  1tIv9  DEVELOPMENT LTD. 

PREPARED FOR: MR. J I M  McLEOD 

ANALYSED BY: VGC Staff 

GENERAL REMARK: None 
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MAIN OFFICE BRANCH OFFICES 
1988 TRIUMPH ST PASADENA, NFLD 

BATHURST. N 8 

RENO, NEVADA. U S A  
I MISSISSAUGA. ONT 

VANGEOCHEM LAB U M m  I VANCOUVER. BC. V ~ L  IKS 
0 (604) 251-5656 

0 FAX (604) 254-571 7 w 
REPORT NUHBER: 890577 6A JOB NUHBER: 890577 916 " I " DEVELOPMENT LTD. PAGE 1 OF 1 

w 

SAHPLE # 

6751 
6753 
6754 
6756 
6757 

6758 
6759 
6764 
6765 
6767 

6768 
6769 
6772 
6773 
6771 

11069 
11071 
11072 
11074 
FALLS 

AU 

PPb 
nd 
nd 
nd 
nd 
nd 

nd 
nd 
nd 
nd 
nd 

nd 
nd 
nd 
nd 
nd 

nd 
nd 
nd 
nd 
nd 

DETECTION LINIT 5 
nd = none detected -- = not analysed is = i n s u f f i c i e n t  sa ip le  



A MAIN OFFICE BRANCH OFFICES 
PASADENA, NFLD 
BATHURST. N B 

MISSISSAUGA, ONT 
RENO, NEVADA, U S A 

I 1988 TRIUMPH ST 
VANCOUVER. B.C V5L 1K5 VNGEOCHEM LAB U M I m  

0 (604) 251-5656 
0 FAX (604) 254-5717 

w WGC I 

CLIENT: BIG I' I 'I DEVELOPMENT LTD. 
ADDRESS: 5303 RIVER RD. 

: DELTA BC 
: V4K 1S8 

DATE: SEPT. 15 1989 

REPORT#: 890578 GA 
JOB#: 8'30578 

PROJECT#: HOP, 
SAMPLES ARRIVED: SEPT. O a  1989 
REPORT COMPLETED: SEPT. 15 1989 

Qw 
1 ANALYSED FOR: AI-\ (FA/AAS) 

INVOICE#: 890578 NA 

SAMPLE TYPE: 59 ROCK PULP 
TOTAL SAMPLES: 5'3 

REJECTS: SAVED 

SAMPLES FROM: MR. J I M  McLEOD 
COPY SENT TO: BIG It I (I DEVELOPMENT LTD. 

PREPARED FOR: MR. JIM McLEOD 

ANALYSED BY: VGC S t a f f  

GENERAL REMARK: None 
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MAIN OFFICE BRANCH OFFICES 
PASADENA, NFLD 
BATHURST. N B 

MISSISSAUGA. ONT 
RENO, NEVADA. U S A  

1988 TRIUMPH ST VANGEOCHEM LAB LIMITED 1 VANCOUVER. B C  V ~ L  1 ~ 5  
0 (604) 251-5656 

0 FAX (604) 254-571 7 'ccrr 

REPORT NUHBER: 890578 6A JOB NUHBER: 890578 E16 '' I " DEVELOMEWT LTD. PAGE 1 OF 2 

SAHPLE I 

675 1 
6752 
6753 
6754 
6755 

6756 
6757 
6758 
6759 
6760 

6761 
6762 
6763 
6764 
6765 

6766 
6767 
6768 
6763 
6770 

6771 

6773 
6774 
6775 

tin2 

11066 
11067 
1 1068 
11069 
11070 

11071 
11072 
11073 
11074 
FALL 

LO 1t12w 
12N 0 6 0 W  
L2N M O W  
L2N 2tOOY 

A l l  

PPb 
10 
nd 
nd 
nd 
nd 

nd 
nd 
nd 

nd 
m 

nd 
nd 
30 
nd 
nd 

nd 
nd 
nd 
nd 
nd 

50 
nd 
nd 
nd 
m 
nd 
nd 
nd 
nd 
nd 

nd 
nd 
so 
nd 
nd 

nd 
nd 
40 
nd 

DETECTION L I H I T  5 
nd = none detected -- = not analysed i s  = i n s u f f i c i e n t  sarple 



MAIN OFFICE BRANCH OFFICES 
PASADENA, NFLD 
BATHURST. N.B 

MISSISSAUGA. ONT 
RENO. NEVADA. U S A  

I 1988 TRIUMPH ST VANGEOCHEM LAB LIMITED I VANCOUVER. B.C VSL IKS 
0 (604) 251 -5656 

0 FAX (604) 254-5717 Qw 
PAGE 2 OF 2 REPORT NUHBER: 890578 6A JOB NUHBER: 890578 BI6 ' I ' DEVELOPMENT LTP. 

SAHPLE # 

L4N 2+20E 
L4N 2t35E 
L4N 2t95E 
L4N 3+00E 
L4N 3t85W 

L4N 3t9511 
L7N 4+OOE 
L7N 5tOOE 
L7N 690E 
LlON 6+12W 

A l  
PPb 

nd 
nd 
nd 
nd 
nd 

nd 
nd 
nd 
nd 
50 

LlOW 2+%# nd 
LION wiw (A) nd 
LlOY B+71W (B) nd 
L1+40N 0+25E nd 
L3t75N 4tSbE nd 

RC 7 
RC 9 
RC 9t50 (W) 
RC 9 6 0  (E) 
Rc 10 

nd 
nd 
nd 
nd 
nd 

DETECTION LIHIT 5 
nd = none detected -- : not analysed i s  = i n s u f f i c i e n t  sarple 



MAIN OFFICE BRANCH OFFICES 
1988 TRIUMPH ST PASADENA, NFLD I BATHURST. N.6 

MISSISSAUGA. ONT 
RENO, NEVADA, U S A 

VANGEOCHEM LAB IJMlTED 1 VANCOUVER, 6.c V ~ L  I K ~  
0 (604) 251-5656 

0 FAX (604) 254-571 7 b v  

CLIENT8 BI(3 I' I "  DEVELOPIENT LTD. DATE: SEPT. 20 1989 
ADDRESS, 5303 RIVER RD. 

: DELTA EC REPORT## 890579 BA 
: V4K 1S8 JOB#: 890579 

PROJECT#: HOP INVOICE#: 890579 NA 
SAMPLES ARRIVED: SEPT. 08 1989 TOTAL SAMPLES: 335 

REPORT COMPLETED: SEPT. 20 1989 SAMPLE TYPE: 335 SOIL PULP perr 
w ANALYSED FOR: A u  (FA/AAS> REJECTS: DISCARDED 

SAMPLES FROM: MR. J I M  McLEOD 
COPY SENT TO: BIG " I 'I DEVELOPMENT LTD. 

PREPARED FOR: MR. JIM McLEOD 

ANALYSED BY: VGC S t a f f  

GENERAL REMARK: None 



MAIN OFFICE BRANCH OFFICES 
PASADENA, NFLD 
BATHURST. N B 

MISSISSAUGA. ONT 
RENO NEVADA, U S A 

1988 TRIUMPH ST VANGEOCHEM LAB LIMITED I VANCOUVER. B C  V ~ L  1K5 
0 (604) 251-5656 

0 FAX (604) 254-571 7 W 
REPORT NUMBER, 890579 6A JOB NUHBEA: 890519 B16 ” I ”  DWElllpmR LTD. PAGE 1 OF 9 

SAHPLE 8 

LO 2WE 

LO 3t50E 
LO 4t50E 
LO 5WE 

LO 3t00E 

LO 0+5w 
LO 1Mou 
LO 1 + w  
LO 2MOY 
LO 240Y 

LO 3+ooll 
LO 3m 
LO 4+oou 
LO 4+509 
LO sdoy 

12N BL 
la 2WE 
L2ll 3MOE 
1211 3WE 
121 4t50E 

Lzll SMOE 
L2n l+ooa 
LW 2 t w  
L2N S M  
La 3 + w  

121 6+509 
L2N 7 + W  
La Its09 
L2N 8MOY 
12N 8 t W  

L2N 9+WY 
Lzll 9 + w  
L2N 9629 
L2W 1OtOOY (IBL) 

DETECTION LINIT 

Ar 
PPb . 

nd 
nd 
nd 
nd 
nd 

nd 
nd 
nd 
nd 
nd 

nd 
nd 
nd 
nd 
nd 

nd 
n( 
nd 
nd 
nd 

nd 
nd 
nd 
nd 
nd 

nd 
nd 
nd 
nd 
nd 

d 
nd 
nd 
nd 
nd 

nd 
nd 
nd 
nd 

5 
nd 3 none detected -- : not analysed is = insufficient rraple 



MAIN OFFICE BRANCH OFFICES 
PASADENA, NFLD- 
BATHURST. N B 

MISSISSAUGA. ONT 
RENO, NEVADA, U S A 

I 1988 TRIUMPH ST VANGEOCHEM LAB UMITED VANCOUVER, B C  V ~ L  1 ~ 5  
0 (604) 251-5656 
FAX (604) 254-573 7 

Irr QGC I 
REPORT NUMBER: 890579 6A JOB NMBERI 890579 B18 “I” DEVELlJMENl LTD. PAGE 2 OF 9 

SAMPLE # All  
PPb 

L3E lot5011 nd 
L3E 11tOON nd 
L3E 1ltSON nd 
L4W 0t50E nd 
L4N l+OOE nd 

I411 1t50E 
L M  2 W E  
L4N 2t50E 
1411 3t00E 
L4W 3t50E 

nd 
nd 
MI 
nd 
nd 

1111 4tOOE nd 
L4N 4 M E  nd 
1411 S M E  nd 
14W S50E nd 
L4N 6 W E  nd 

14N OtSOW 
14 1mY 
L4N 1t50Y 
llll 2tooY 
14N 2t5OY 

141 3w 

i 4 n  3+m 
L4N 3tSOW 

L4N 4 W M  
LIW 4tsow 

L4a soow 
1411 5t5oY 
L4N 6tOOY 
L4W 6 W Y  
L4N 7tOOY 

L a  7tsoY 
L4N 8tOOY 
L411 8t5oY 
L4N WOW 
141 9 t W  

L4N 10tOOW 
L 4 t m  1OtlSy 
L5E 060N 
L5E l M N  

nd 
nl 
ad 
nd 
nd 

nd 
nd 
d 
nd 
nl 

nd 
nd 
nd 
d 
nd 

nl 
142 
nl 
nd 
nl 

80 
60 
nd 
40 

DETECTION LIMIT 5 
nd none detected -- = not analysed is = insufficient sample 



~~~ ~ 

MAIN OFFICE BRANCH OFFICES 
PASADENA, NFLD 
BATHURST. N B 

MISSISSAUGA. ONT 
RENO, NEVADA, U S A  

I 1988 TRIUMPH ST VANGEOCHEM LAB UMITED I VANCOUVER. B C  V ~ L  IKS 
0 (604) 251 -5656 

0 FAX (604) 254-5717 w 
REPORT NUHBER: 890579 6A 

WLE I 

L5E 1iSON 
L5E 1 4 t W  

LSE 15iSON 
LSE 18dON 

LSE 15+OON . 

LSE 19iOON 
L5E 19t5ON 
L7N O W E  
L7N 1i00E 
L7N 1t50E 

L7W 2 9 0 E  
L7N 2+50E 

L7N 360E 
1711 4WE 

 WE 

L7W Oi5OW 
171 l+MY 
171 1iW 
L l l l  2WY 
L7N 2iW 

L f w  3WY 
L7N 3tW 
L7N 4w 
1711 4i50Y 
171 5W 

L7N BW 
L7N 8iSOY 
171 9+00Y 
L7N 9iSOY 
L7N 1OiOoY 

L l O N  &50E 
LlON 1WE 
LlON 1+5OE 
L l O N  2iME 

JOB WIlBER: 890579 118 " I " DEVELOMEIIT L'ID. PA6E 3 OF 9 

A# 
PPb 
nd 
nd 
nd 
nd 
nd 

nd 
nd 
nd 
nd 
nd 

110 
nd 

I10 
nd 
d 

nd 
nd 
nd 
d 

120 

nd 
50 
nd 
nd 
nd 

nd 
nd 
nd 
nd 
nd 

nd 
nd 
nd 
nd 
nd 

nd 
nd 
nd 
nd 

DETECTION LIHIT S 
nd = none detected -- = not analysed is = insufficient sarple 



3/ 

MAIN OFFICE BRANCH OFFICES 

1 MISSISSAUGA. ONT 

1988 TRIUMPH ST. PASADENA, NFLD 
BATHURST. N B VANGEOCHEM LAB LIMITED I VANCOUVER, B.C V ~ L  I K ~  

1604) 251-5656 
W 

\ - -  I ~- 
* RENO, NEVADA. U SA.  

~ ~~ 

FAX (604) 254-5717 

- PAGE 4 OF 9 REPORT " B E R :  890579 6A JOB NUIIBER: 890579 816 " I " #yELOP"l LTD. 

W L E  t 

L l O N  2+JOE 
LlON 3WE ' 
L l O N  l+W 
L l o n  2tOOY 
L l O I  2+50Y 

L l O N  3+00Y 
L l O N  3+soY 
L l O N  4tOOY 
1101 4+W 
L l O N  S+OOY 

L l O N  stw 
L l O N  6 W  
L l o w  b+SoY 
lloll 7m (SOIL) 
L l o n  7+oom (SILT) 

LlOW 9+MY (A) 
Lloll lO+ooM 
LlOM 2+m 
L l o y  3+0w 
L l O Y  3+5011 

LloY 7 4 0 1 1  
L l O Y  8+001 
L l O Y  8 6 O N  
L l W  9 W N  
L l o Y  14+5011 

1101 14+701 
L l O Y  15+00N 
L l o Y  1 5 6 0 N  
LlOU 1 8 t S O N  
L l O Y  19+oon 

lloy 19+5ow 
L l z l l '  O+SOE 
L l 2 N  1 + 0 0 E  
L l W  1+50E 

DETECTION LIMIT 
nd * mne detected 

Am 
PPb 
nd 
nd 
nd 
nd 
nd 

30 
nd 
nd 
nd 
nd 

60 
nd 
nd 
nd 
nl 

nd 
nd 
nd 
d 
nd 

nd 
nd 
d 
nd 
d 

nd 
nl 
nd 
d 
nd 

nd 
nd 
nd 
nd 
nd 

nd 
d 
nd 
nd 

5 -- : not analysed is = insufficient sarplr 



MAIN OFFICE BRANCH OFFICES 
PASADENA, NFLD 
BATHURST. N B 

MISSISSAUGA. ONT 
RENO, NEVADA, U S A 

I 1988 TRIUMPH ST. VANGEOCHEM LAB LIMITED 1 VANCOUVER, B.C. V ~ L  I K ~  
0 (604) 251-5656 

0 FAX (604) 254-5717 Qw 

'14 

REPORT NUHBER: 890519 6A 

SAllPLE 4 

L1W 2+00E 
Ll2N 2+!iOE 
L1211 3+00€ 
L14N O+ME ' 

ll4N IMOE 

11411 M O E  
1141 2WE 
Ll4N 2+50E 
l14N 3WE 
Ll411 3+50E 

l14N 4tSOE 
11411 S O O E  
1141 O+SOY 
114 1+w 
Lllw l+soY 

L14N 2 W  
ll4N 2 + W  
1141 3+0M 
11111 3+SOY 
1141 4doy 

114 4+w 
11111 s+oou 
Ll41 S + W  
1141 6 9 W  
11411 6+SOY 

Lllw 7+00W 
114N 7+SY 
114N 89oy 
L14W 8+SY 
Ll411 9+OOli 

Ll4u *SOY 
114N lO+oOY 
L16N 0+50E 
LlSW 1WE 
1161 l+SE 

LlSN 2WE 
L16N 2+SOE 
116N 390E 
ll6N 340E 

JOB NUHBER: 890579 DI6 "I" OEvElomM LTB. - PAGE 5 OF 9 

Aa 
PPb 

nd 
nd 
nd 
nd 
nd 

nd 
nd 
nd 
nd 
nd 

nd 
nd 
nd 
nd 
nd 

nd 
nd 
ad 
nl 
nd 

nd 
nd 
nd 
nd 
nl 

nd 
nd 
nd 
nd 
nd 

nl 
nd 
nd 
nd 
nd 

nd 
nd 
nd 
nd 

DETECTION LIHIT 5 
nd = none detected -- : not aculysed is : insufficient sarple 



MAIN OFFICE BRANCH OFFICES 
PASADENA, NFLO 
BATHURST, N B 

MISSISSAUGA. ONT 
RENO, NEVADA, U S A  

I 1988 TRIUMPH ST VANGEOCHEM LAB LIMITED VANCOUVER, B C  V ~ L  1 ~ 5  
0 (604) 251 -5656 

0 FAX (604) 254-571 7 
I 

W 
REPORT NUMBER: 890579 6A 

SAMPLE I 

11611 4NOE 
ll6N 4+50E 
1161 SNOE 
116N W W  
116N l+OOY 

116N l+SW 
116N 2WY 
L16N 260W 
L16H 3MOY 
116W 3t50Y 

L16N 4WM 
L16N 4+MY 
11611 S+OoY 
L16w 5+w 
11611 6WM 

11611 6 + W  
116w 7+00Y 
L16N 7+Joy 
11611 8 M Y  (SOIL) 
11611 8 9 W  (SILT1 

116W 8+W 

LlMl 9+soy 
11611 1o+w 
ll8N OtSOE 

urn g+w 

L18N 1+ME 
11811 2+SOL 
11eW 3WE 
11811 3WE 
LleW 4+ME 

11811 4+50E 
118N 5+ME 
118N OtSOY 
Llsn l+OOY 
L18W l+soY 

LlW 2+ooY 
118" 2+50Y 
LleW 3+00Y 
LlsW 3+50W 

DETECTIN LIMIT 

JOB NUMBER: 890579 BIS " I " DEVELOPlPWT LTB. PAGE 6 OF 9 

Ao 
PPb . 
nd 
nd 
nl 
nd 
d 

nd 
nd 
nd 
nd 
nd 

nd 
nd 
nd 
nd 
nd 

nd 
lld 
nd 
d 
nd 

nd 
nd 
nd 
nd 
nd 

nd 
nd 
nd 
nd 
nd 

nd 
nd 
nd 
nd 
nd 

nd 
nd 
nd 
nd 

5 
nd f none detected -- : not analysed is = insufficient urple 



MAIN OFFICE BRANCH OFFICES 
PASADENA, NFLD. 
BATHURST, N.B 

MISSISSAUGA. ONT 
RENO, NEVADA, U S A. 

I 1988 TRIUMPH ST. VANGEOCHEM LAB UMlTED VANCOUVER, B.C. V ~ L  I K ~  
(604) 251-5656 

FAX (604) 254-5717 
I w 

REWRT NUHBER: 890579 6A JOB WUHBER: 890579 B16 " I  " bML0P"T LTD. - PAGE 7 OF 9 

W L E  I AM 

PPb 
Ll8N 4 W Y  nd 
Llew 4 t W  . nd 
Ll8N 5tOOY nd 
LlBN 5 4 O Y  nd 
lla 6tOOW nd 

11811 6t5OY 
ll8N 7tOOY 
118w 74oy 
L18w 8tMW 
11811 W50Y 

Ll8W 9toOY 
L1BN 9tW 
118n 1om 
UOW O W E  
1204 1WE 

nd 
nd 
nd 
Id 
nd 

nd 
nd 
Id 
nd 
nd 

12oW 1tSOE nd 
Lzoll 2MoE nd 
UOW 2t50E nd 
120N 3t00E d 
12011 3t50E nd 

Lzoll 4 W E  
l2ON 4t50E 
L2ON S M E  
12oN OtJOY 
120N ttoow 

L2ow 1tSOY 
1201 2QoY 
12011 2t50Y 
L20W 3ww 
12011 3t50Y 

120n 4tOoY 
l2ON 4t50Y 
1201 SWY 
12ON 5 t M Y  
L2ON 6WY 

nd 
nd 
nd 
nd 
nd 

nd 
nd 
nd 
nd 
nd 

nd 
nd 
nd 
nd 
nd 

L2oW 6t50W nd 
l2ON 7tOOY nd 
120N 7t5OY nd 
L20W 8tOOY nd 

DETECTION L I M T  5 
nd : none detected -- : not analysed is : insufficient urplc 
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MAIN OFFICE BRANCH OFFICES 
PASADENA, NFLD 
BATHURST. N.B. 

MISSISSAUGA. ONT 
RENO, NEVADA, U S A  

REWRT NMBER: 890579 6A JOB WUNBER: 890579 B16 " I " DMLOPI(EWI LTD. PAGE 8 OF 9 

I 1988 TRIUMPH ST VANGEOCHEM LAB LMITED VANCOUVER, B c VSL IKS 
0 (604) 251-5656 

0 FAX (604) 254-571 7 
W C  I 

Tcrr 

SAIIPLE I 

L20W 8 W Y  
L2oN 9tooY 
LMW 9+5oY 
L20N 1 0 W  
81 ow 
BL 1tOO 
81 it50 
BL 2t50 
BL 3t00 
BL 3t50 

81 490 
BL Its0 
BL 5w 
BL 5t50 
BL 6 W  

BL 12+00 
81 12t50 
BL 13MO 
81 l3+3 
BL 14tOO 

BL 14t50 
BL lSt50 

BL 16t50 
BL 16+00 

81 17tOO 

BL 17t50 
B1 ' 18+00 
BL 18t50 
BL 1960 

Ar 
PPb 
nd 
nd 
nd 
nd 
nd 

nd 
nd 
nd 
nd 
nd 

nd 
nd 
nd 
nd 
nd 

nd 
nd 
ad 
nd 
nd 

nd 
nd 
nd 
nd 
nd 

nd 
nd 
nd 
nd 
nd 

nd 
nd 
nd 
nd 
nd 

nd 
nd 
nd 
nd 

DETECTION LIIIIT 5 
nd : none detected -- = not analysed is = insufficient urple 
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MAIN OFFICE BRANCH OFFICES 
PASADENA, NFLD 
BATHURST. N.B. 

MISSISSAUGA. ONT 
RENO, NEVADA, U S A  

1988 TRIUMPH ST. VANGEOCHEM LAB LIMITED 1 VANCOUVER, B.C. VSL 1 ~ 5  
0 (604) 251-5656 

0 FAX (604) 254-5717 U 
REWRT HUI(BER: 890579 6A JOB NUHBER: 890579 816 " I " DEVELOmEllt LTD. PAGE 9 OF 9 

SAflPLE # 

BL 20too 
m 1  
m o+oos 
CY otws 
CY 1ms 

MI 1 6 0 s  
CY 2440s 
CY 2 6 0 5  
CY 3tOOS 
CY 3t50S 

m 4tMS 
R c 2  
R c 3  
R C 4  
AC 5 

A8 

PPb - 
nd 
nd 
nd 
nd 
nd 

nd 
nd 
nd 
nd 
nd 

nd 
Rd 
d 
nd 
nd 

RC 6 nd 
RC 8 nl 
R c 9  nd 
Rc 10 d 
ac 11 ad 

Rc 12 
RC 13 
RC 14 

nd 
nd 
Id 

DETECTION L IH IT  5 
nd = none detected -- = not analysed is : insufficient sample 



37 

FIPPENDIX I 1  

* N o t e :  H a n d w r i t t e n  analyses are from t h i s  a n d  p r e v i o u s  r e p o r t s  
a n d  are o n l y  i n c l u d e d  for cornparat  i v e  p u r p o s e s .  
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RPPENDIX I 1 1  

PHOTOGEOPHYSICRL REPORT 

JC E x p l o r a t i o n s  Ltd .  

September 24, 1383 
Vancouver, E. C. 



Photogeophysical Report 

Hop Mineral Claim Group 

V o w e l  Mountain-Daase Lake R v e a  

La i r -d  M i n i n g  Division, E{. C. 

Big I Developments L t d .  

JC Explurat ions Ltd.  

September- 2 4 ,  1.9A9 
Vancoi-{vet-, B. C. 



Ta b 1 e a f Con t e n  t 5 

F i g u r e s  

Page 



1- have completed an a e r i a l -  photograpl i ic  i n t e r p r e t a t i o n  of B .C .  
Airphoto 13C 5632/057 which cover the a r e a  of t h e  Hop 54-89 Mineral  C l a i m s .  
'rhc Claim Group c o n s i s t s  of s i x  con t iguous  c l a i m s  compris ing n i n e t y - s i x  
cl;>irn u n i t s ,  s i t u a t e d  a t  T h i b e r t  Creek nea r  the j u n c t u r e  of Rose Creek and 
approxiriiately 55 km nortl iwest of t h e  Town of Dease Lake. The c l a i m s  a r e  
1oc.ated i n  t h e  L i~a rd  Mining D i s t r i c t  i n  Northwestern B r i t i s h  Columbia. 

Tiic C 1 , i i m  Group i s  unde r ld in  by sedinients,maf i c  v o l c a n i c s  and 
l ime5tones of late Pa leozo ic  age .  The assemblage o f  r o c k s  t r e n d  n o r t h w e s t .  
A swi( 1 in.11 a x i s  i n d i c a t i n g  i s o c l i n a l  f o l d i n g  has been mapped approx ima te ly  
3 km s o u t h e a s t  o f  t h e  Hop C l a i m  Group w i t h  d i p s  s t e e p l y  t o  t h e  NE and SW. 

IIESIJ1,TS OF PHOTO S T U D Y  

1 .  A l i n e a l  f e a t u r e  t r e n d i n g  NIJ - SE through t h e  c la im a r e a  may 
be ' ix ia l  f a u l t  c e n t e r e d  a l o n g  a s t r i k e  l i n e  s o u t h  of Rose Creek. 

2 .  An  east-west  t r e n d i n g  f a u l t  zone forms t h e  v a l l e y  w a l l  n o r t h  
o f  T h i b e r t  Creek. Th i s  zone c o n s i s t s  of a number of p a r a l l e l  f a u l t  s t u c t u r e s  
a l o n g  w h i c h  s h e a r  f a u l t i n g  a s  w e l l  as normal f a u l t s  would appea r  t o  have 
t ; i k e n  p1 a c e .  

3 .  The aeromagnet ic  d a t a  was e x t r a c t e d  from High R e s o l u t i o n  
Aerdmagnetic T o t a l  F i e l d  Geophysical Map S e r i e s  flown f o r  t h e  F e d e r a l  
and f 3 r i t i s h  Columbia Governments. The maps used were Map 9222G, 104 J / 1 6  
and Map 9233G, 104 5 /15 .  

4 .  The d a t a  w a s  e x t r a c t e d  by o v e r l a y i n g  a magnet ic  g r i d  o r i e n t e d  
t o  t h e  E a r t h ' s  Magnetic F i e l d  and t h e n  r e a d i n g  a n  a r r a y  of magnet ic  p o i n t s  
around each d i p o l e  r e p r e s e n t e d  by t h e  g r i d  i n t e r s e c t i o n s .  The d a t a  i s  t h e n  
programmed i n  a computer t o  determine t h e  r e l a t i v e  v e c t o r  d i s t o r t i o n  anomalies  
a s  i n d i c a t i v e  o f  t h e  magnet ic  changes i n  t h e  E a r t h ' s  ambient magnet ic  f i e l d  
due t o  s t r u c t u r a l  and g e o l o g i c a l  changes i n  t h e  u n d e r l y i n g  rock  columns a t  
each d i p o l e .  

5. T h e  f i l t e r e d  d a t a  shows t h e  combined r e s p o n s e s  of  t h e  I somagne t i c  
T o t a l  F i e l d  Magnetic Contours  i n  terms of l a t e r a l  and v e r t i c a l  d e v i a t i o n  a t  
each d i p o l e .  F i g u r e  5 shows the  f i l t e r e d  r e s u l t  (HI-LEVEL AEROMAGNETIC FILTER). 

6 .  The Vector  D i s t o r t i o n  Anomaly i n d i c a t e s  t h e  p robab le  a x i a l  f a u l t  
zone and f o l d  a x i s  as i n t e r p r e t e d  i n  t h e  a e r i a l  pho tographs .  T h i s  i s  t h e  NW 
t r e n d  of  l o w  d i s t o r t i o n  f l anked  on e i t h e r  s i d e  by anomalies  of h i g h  v e c t o r  
d i s t o r t i o n ,  i n d i c a t i n g  t h e  g r e a t e r  changes of l a t e ra l  magnet ic  s u s c e p t i b i l i e s  
expected a c r o s s  c o n t a c t s  of v a r i o u s  rock ensembles .  

. . . . . . . p  a g e  2 



7 .  Tl i t .  T l i i h c r t  Creek  East-West F a u l t  Zone i s  s u p p o r t e d  b y  tiic br&?':i,\ 
i n  t h e  c o n t a c t  <inoma 1 i e s  wh i cli t r e n d  n o r t h w e s t e r l y  . 

CONCLUSlON 

T h e  work is r e c c o n a i s s a n c e  work d e s i g n e d  t o  e x t r a c t  ma jo r  g e o l o g i c : ~ l  
and g e o p h y s i c a l  f e a t u r e s  f rom the a v a i l a b l e  d a t a  p r i o r  t o  f i e l d  e x p l o r a t i o n .  
I n  a p h o t o g e o p h y s i c a l  s t u d y  t h e  t r e n d s  o f  ma jo r  s t r u c t u r a l  and g e o l o g i c a l  
f e a t u r e s  a r e  c o r r e l a t i v e  and  a re  p e r t i n e n t  t o  p o s s i b l e  m i n c r a l i z a t i - o n .  

A ground g r i d  o r i e n t a t i o n  p a r a l l e l  t o  Rose Creek  and c e n t e r e d  a t  
t h e  h e a d w a t e r s ,  w i t h  o f f s e t  l i n e s  p r o j e c t i n g  n o r t h e a s t  and s o u t h w e s t  shou ld  
g i v e  t h e  b e s t  p o s s i b l e  r e s u l t s  f o r  mapping ground s u r v e y s .  

R e s p e c t f u l l y  s u b m i t t e d ,  

D . A .  Chapman, 4 r e s i d c n t  
J C  E x p l o r a t i o n s  L t d .  



c 

1 

I 
I 
! 











ADD E F? D ii M 

THEORY AND NOTES F O R  A 

FILTER TECHNIQUE FROM 

EXISTING AEROMAGNETIC 

TOTAL FIELD INTENSITY 

MAPS AND/OR SURVEY DATA 

CORRELATION 

OF 

SIMILAR PARAMETERS 

WITH 

PHOTO TECTONIC SURVEYS 



I 

P 
- 1 

T h e  Iciaqnetic Data used for t h e  F i l t e r e d  D e r i v a t i v e s  
of  t h e  Recorded T o t a l  F i e l d  I n t e n s i t y  o r  M a g n e t i c  
Vectors of  t h e  Earth's A m b i e n t  P l a g n e t i c  F i e l d  are  
t a k e n  f r o m  B C G o v e r n m e n t  A e r o m a g n e t l c  Maps 

AMPLITUDE APJOMALY DETERMINED FROM THE B*+ 

t& . r lcau5  CRV5TZCLI tdc . .  0n55eM€.l-r uocr-5 

RECORDED MAGNETIC VECTOR O F  THE TOTAL 
FIELD INTENSITY ATJD THE EARTH'S FIELD 

Magnet ic  F i e l d  D i s t o r t i o n  
b y  a change  of L a t e r a l  
S u s c e p t a b i l i t y  d u e  t o n Z  

TOTAL FIELD ISOGRADIENT 7 

F i e l d  S i g n a l  of t h e  T o t a l  
F i e l d  I s o g r a d i e n t  a s  Mapped 
by A i r b o r n e  Magne tomete r  

1 
- 0 "  

4) 

R e s u l t a n t  V e c t o r  F i l t e r  of 
T o t a l  F i e l d  I sog rad ien t  t o  - 
d e t e r m i n e  Re la t ive  Vector 
D i s t o r t i o n  of A m p l i t u d e  A n o m a l y  

0 P 

RESULTANT AMPLITUDE ANOMI?T,Y 

Fo r  T e x t  of E x p l a n a t o r y  Notes 
See Pages A-4 t o  A-8 
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IC DIPOLE LEt-lTER5 

Any cyl indrical  rock  column normal! to t h e  e a r t h  magne t i c  f i e ld  will have  a magne t i c  

pole induced on  i t s  surface.  This induced magnet iza t ion  is a polar iza t ion  in t h e  

d i rec t ion  of t h e  appl ied f ie ld  and  its s t r e n g t h  is proport ional  to t h e  s t r e n g t h  of t h e  

inducing field. 

A dipole cons is t s  of two  poles  of equal s t r eng th  P and  of oppos i te  s ign sepa ra t ed  by 

t h e  d i s t ance  L. The  magne t i c  morrrent of t h e  dipole is t h e  p roduc t  of t h e  pole s t r eng th  

(P) and  t h e  ve r t i ca l  d i s t ance  (L) thus  M = P x L. 

The  in tens i ty  of magne t i za t ion  (I) is to b e  considered as t h e  induced pole  s t r e n g t h  per  

cyl indrical  rock column a l o n g  t h e  e a r t h  su r face  normal  to t h e  e a r t h  inducing magne t i c  

field. Thus  I is t h e  magne t i c  moment  (P x L) pe r  unit vo lume a n d  in  t h e  case of a 

homogenous e x t e r n a l  f ie ld  (HI will vary with  t h e  a n g l e  to t h e  no rma l  of t h e  dipole axiis 

and  t h e  e x t e r n a l  f ie ld  so t h a t  t h e  induced pole  s t r e n g t h  per  un i t  a r e a  of t h e  dipole is I 

= K H  cos 0, where  (K) is t h e  susceptibility cons t an t  for  t h e  r o c k  column.  For a field 

normal  to t h e  ea r th ' s  s u r f a c e  I = KH. 



The m a g n e t i c  poles  induced in a cylindrical rock  column by t h e  e x t e r n a l  f ie ld  (H) will 

produce i t s  own field (HI)  r e l a t ed  to t h e  polar izat ion or in tens i ty  of magne t i za t ion  (I) 

so t h a t  H i  = 4 ~ f  I and  t h e  total magne t i c  induction (8) of t h e  s u r f a c e  dipole is t h e  s u m  

of t h e  e x t e r m a l  and  in te rna l  field shown. 

I 
By t h e  relation: 

I = KH, then  

B = Ii + H = H + 4 V  

B = H + 475' 

I and s ince 

KH which reduces  

by f a c t o r  to B = ( 1 + 4 f l  K ) H  

a n d  t h e  proport ional ly  cons t an t  B/H is t he  measure  of t h e  pe rmeab i l i t y  of t h e  

underlying rock  co lumn designated by t he  syrnbolp = B/H and can be w r i t t e n p  = 1 + 

4n K a n d  th i s  is t h e  measu re  of the  modif icat ion of t h e  f o r c e  of a t t r a c t i o n  o r  

repulsion of two magne t i c  poles  (dipole) in a magnet ic  medium of m o d e r a t e  o r  w e a k  

in tens i ty  such  as t h e  ear th ' s  c rus ta l  s u r f a c e  and  t h e  ambien t  e a r t h  m a g n e t i c  f i e l d .  

In t h e  nor thern  hemisphere ,  t h e  nor th  seeking positive (+) pole  of a d ipole  wil l  be 

deepe r  then  i t s  nega t ive  (-) pole. Since the  pole closest to t h e  s u r f a c e  is n e g a t i v e  t h e  

dipole  r e in fo rces  t h e  ea r th ' s  field and t h e  field of the  dipole will be  de f ined  positive. 

T h e  ga in  on  t h e  m e a n  dipole field is posi t ive when t h e  d i s t ance  (Z1) to t h e  pos i t ive  

pole  is g r e a t e r  t han  t h e  d is tance  (Z). The  field ga in  is nega t ive  when t h e  d i s t a n c e  (Z1) 

is l ess  than  Z, i.e. t h e  n e t  gain per  unit volume (IQ) is equal  t o  PL = P A 2. 

- U€G. Fl6 W 
F ( L . 2  1 , 

0- A 
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W 

W 

On t h e  p remise  t h a t  magne t i c  anomal ies  mus t  o r ig ina t e  f r o m  within c rys ta l l ine  

igneous rocks  as t h e  e f f e c t  of demagnet iza t ion ;  i.e. t h e  product  of t h e  permeabi l i ty  

and t h e  normal  componen t  of t h e  t o t a l  field in tens i ty  a r e  cont inuous at t h e  boundary. 

Thus the  t o t a l  field intensi ty  in t h e  vicini ty  of magne t i zed  rocks is H - Ho + A H plus 

a n y  d is turbance  d u e  to o t h e r  nearby m a g n e t i c  bodies. The  total f ie ld  magne tomete r  

measures  H which is t h e  magne t i c  induct ion (B) = p  Ho a n d p  = 1 + 4TT K where  K i s  

t h e  magne t i c  suscept ibi l i ty  and  4 T  i s  t h e  demagne t i za t ion  f a c t o r  which will vary  

accord ing  to t h e  shape  of the  dipole model. 

The  mos t  s ign i f icant  magne t i c  effect on  t h e  t o t a l  f ie ld  magne tomete r  is t h e  anomaly  

induced by t h e  a m b i e n t  e a r t h  f ie ld  and  t h e  m a g n e t i c  suscept ibi l i ty  of t h e  underlying 

rock  co1umn;the e a r t h  field in a balanced m a g n e t i c  survey i s  deemed  a cons tan t  a n d  

ground noise  d u e  to suscept ibi l i ty  a var iab le  of t h e  geology. 

I f  we a s s u m e  t h a t  t h e  magne t i c  ma te r i a l  is ver t ica l ly  polar ized t h e  shape  of t h e  

in t e r f ace  be tween  uniformly bu t  d i fe ren t ly  magne t i zed  m e d i a  c a n  b e  general ized by a 

downward cont inua t ion  of the  magne t i c  field. By e s t ima t ing  t h e  mean  dipole  field a n d  

t h e  n e t  gain f r o m  t h e  t o t a l  field intensi ty  recorded ,  a n d  l e t t i ng  t h e  d i f f e rence  ( A 2) 

b e  t h e  m a g n e t i c  anomaly  produced by changes  i n  d e p t h  of t h e  buried magne t i c  

i n t e r f a c e  or equiva len t  s t r a t u m  for m a g n e t i c  f ie lds ,  t h e  m a g n e t i c  anomaly  t h a t  will be 

p r d u c e d  a t  2 = 0 is equivalent  to t h e  d ipole  n e t  ga in  per  unit  volume (I x 0). 

From Figure  2, let V = ear th ' s  ver t ica l  field component ,  I = in tens i ty  of magnet iza t ion  

(polar izat ion)  or magne t i c  poles induced on a cross-sect ional  area (A) of a th i ck  

homogenous m a g n e t  of length (L) and volume (Q) of t h e  s u r f a c e  normal  to t h e  a m b i e n t  

e a r t h  field. Designat ing t h e  t o t a l  s t r e n g t h  o f  all t h e  poles of a g iven  s ign as (P) a n d  

s ince  (I) is t h e  magne t i c  moment  per unit vo lume  then: 

= PL = - PL = - P o r I x Q = P x L  - I 
0 LA A 

Also P = IA = K V A  a n d  I x Q = K V A  x L 
Since Q = LA t h e  magne t i c  moment  (I) or 

Polar iza t ion  = K V P ( x L  = K V  where  

/E xB( 
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The propor t iona l i ty  cons t an t  K is t h e  suscept ibi l i ty  of t h e  magne t i c  rriaferial a n d  for 

a n  e x t e r n a l  field no rma l  to t h e  sur face  (Hn) 

K = I/Hn o r  

I = K H n = K V  

When t h e  e x t e r n a l  f ie ld  perpendicular E to or normal  to t h e  ea r th ' s  su r f ace  is in  t h e  

d i rec t ion  of t h e  ear th ' s  magnet ic  field, any  field ga in  in t h e  underlying dipole is 

d i r ec t ly  proport ional  to a d i f fe rence  Z l  - Z. 

! 

-+ jl 

, . - - -  ~ .. .. ... . 
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MEAN DEPTH TO TOP OF VIOLA LIMESTONE FORMATION 
APPROXIMATELY 3200 FEET BELOW CRUSTAL SURFACE 
DEPTH TO TOP OF BASEMENT COMPLEX + or - 5000 FT. 

_ _  - _  _- ___ - i  - 
__ - --_ - - 

R 3 E  I A 4  E 
fig. 16-lob. Structural contours on top of V i d a  llmrstonr In some  portion of Paynr Cowrb, OLIO. 
(Froif Grophy~ ico l  Corp.)  
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