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I .  INTRODUCTION 

The Howell Group o f  f i v e  c la ims (88 u n i t s )  i s  loca ted  on NTS map sheet 82 
G/2, approximately 31 km ESE o f  Elko, B.C. Access i s  by v e h i c l e  a long gravel  
l o g g i n g  roads v i a  Morr issy,  B.C., 16 km south o f  Fern ie.  

Cominco staked t h e  Howell 1, 2 and 3 c la ims i n  J u l y  1983. and i n  October 1983 
added Howell 4 and Howell 5 c la ims t o  cover a d d i t i o n a l  favourable ground. 

The c la ims a r e  under la in  by complexly f a u l t e d  Proterozoic ,  Paleozoic and 
Mesozoic sediments i n t r u d e d  by Cretaceous t o  T e r t i a r y  p y r i t i c  and a l t e r e d  
t rachy te -syen i te  p lu tons,  dykes and s i l l s .  

The 1986 program was in tended t o  evaluate e x i s t i n g  Au/Ag s o i l  geochemical 
anomalies and l o c a t e  o the r  Au/Ag t a r g e t s  on t h e  proper ty .  

( a )  Ownership 

The c la ims are  owned 100% by Cominco Ltd.  The area has been staked p rev ious l y  as 
t h e  Rok-Cat (1971-72), C r o f t  KRO (1977), and E lk  (1982). 
o f  5 c la ims, t h e  Howell 1 t o  5 (88 u n i t s ) .  

The p roper t y  cons is t s  

ASSESSMENT 
CLAIMS RECORD NO. RECORDED WORK DUE 

Howell 1 (20 u n i t s )  1968 J u l y  14. 1983 J u l y  14, 1988 
Howell 2 (20 u n i t s )  1869 J u l y  14, 1983 Ju ly  14, 1988 
Howell 3 (20 u n i t s )  1870 J u l y  14, 1983 J u l y  14, 1988 
Howell 4 (20 u n i t s )  201 6 Oct. 31, 1983 Oct. 31, 1988 
Howell 5 ( 8 u n i t s )  201 7 Oct. 31, 1983 Oct. 31, 1989 
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( b )  Locat ion 

The proper ty  i s  loca ted  i n  t h e  F o r t  Steel  Min ing D i v i s i o n  o f  B.C., NTS map sheet 
82 G/2, l a t i t u d e  49'13" and l o n g i t u d e  114'41'W, w i t h i n  t h e  MacDonald Range a t  
t h e  headwaters o f  Howell and Twenty Nine M i l e  Creeks. Access t o  t h e  area i s  by 
a l l  weather gravel  l ogg ing  roads approximately 50 km d is tance from Mor r issy  on 
Highway 3,  16 km south o f  Fern ie,  B.C. 

The c l a i m  area i s  sub-alpine w i t h  steep slopes and a r e l i e f  o f  approximately 600 
m. 
burned over by f o r e s t  f i r e s .  The nearest  e l e c t r i c a l  power i s  a t  Mor r issy  and a 
n a t u r a l  gas t runk  l i n e  passes through t h e  area approximately 25 km t o  t h e  west. 

The area, once h e a v i l y  forested,  i s  now most ly  logged by c l e a r  c u t  methods o r  

I1 HISTORY AND DEVELOPMENT 

(a )  Previous Exp lo ra t i on  

R.A. P r i ce  o f  t h e  G.S.C. mapped t h e  area on a scale o f  1"=1 m i l e  and o u t l i n e d  t h e  
Howell Creek Tracyhte-Syeni te Complex, Paper 61-24. 
were done by P.B. Jones (Ph.D. Thesis; Colorado School o f  Mines, Golden, 
Colorado, 1966). 

The p roper t y  was f i r s t  staked by N.C. Lenard i n  1969 and from 1969-1970 
reconnaissance stream geochemical sampling and prospect ing were c a r r i e d  out .  

1971 Canarct ic  Resources Ltd.  o f  Calgary opt ioned t h e  proper ty  and consu l tan ts  
H.W. Wi l l iams and E.W. Jones conducted d e t a i l e d  geochemical and geo log ica l  
eva lua t ions .  This  work i n d i c a t e d  no p o t e n t i a l  f o r  go ld  o r  uranium m i n e r a l i z a t i o n  
bu t  p o s s i b i l i t i e s  f o r  Cu, Pb, Zn m i n e r a l i z a t i o n  w i t h i n  t h e  s y e n i t i c  i n t r u s i v e s .  
Fu r the r  work was recommended. 

1972 consu l tan t  R.K. N e t o l i t s k y  conducted geologica l ,  geochemical and geophysical  
work on t h e  proper ty  f o r  Canarct ic .  Th is  program ind i ca ted  areas o f  s i g n i f i c a n t  
Pb/Zn anomalies i n  s o i l s  and loca ted  some Pb/Zn m ine ra l i za t i on .  
f o r  Pb/Zn m i n e r a l i z a t i o n  was r a t e d  as good and f u r t h e r  work was recomnended. 

1972 G.L. Webber of Cominco conducted prospec t ing  and s o i l  and s i l t  geochemical 
checks o f  p rev ious l y  o u t l i n e d  anomalies. 
Pb/Zn anomalies a re  r e l a t e d  t o  a network o f  sparse ly  minera l i zed  quar tz  ve ins  
w i t h i n  and adjacent t o  syen i te  and t r a c h y t e  plugs. 
t rench ing  t o  b e t t e r  expose a p y r i t i c  zone. 

1983 Cominco conducted heavy minera l  concentrate stream sampling, s i l t  sampling, 
p rospec t ing  and geo log ica l  mapping i n  t h e  area. 
amounts of go ld  i n  t h e  heavies and s i l t s  and loca ted  areas o f  in tense 
s i l i c i c  and p y r i t i c  a l t e r a t i o n  w i t h i n  t h e  i n t r u s i v e s  and sediments. 
was staked. 

Fur ther  s tud ies  o f  t h e  area 

The p o t e n t i a l  

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

G.L. Webber recomnended 

This work i n d i c a t e d  anomalous 

The p roper t y  
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1983 Cominco conducted a l i m i t e d  program o f  contour  s o i l  sampling, minor s i l t  
sampl i ng , prospec t ing  and geologica l  mapping on t h e  Howel 1 p roper ty .  
program i n d i c a t e d  t h r e e  areas o f  i n t e r e s t  w i t h  co inc iden t  anomalous go ld  and 
s i l v e r  values i n  t h e  s o i l .  

1984 Follow-up s o i l  sampling and prospect ing o f  t h e  anomalous areas was 
conducted t o  t e s t  t h e i r  ex ten t  and t o  f i n d  t h e  bedrock source. 

This 

111 GEOLOGY 

(a)  General 

The Howell p roper t y  l i e s  i n  t h e  Howell Creek s t r u c t u r e  i n  t h e  southern Rocky 
Mountains. 
MacDonald Dome adjacent  t o  t h e  northwest MacDonald Range, 12 km west o f  t h e  
F lathead F a u l t  and t h e  westernmost exposures o f  t h e  Lewis Thrust. The s t r u c t u r e  
i s  s y n c l i n a l ,  bounded by t h e  Harvey Fau l t ,  Akan Fau l t ,  Twenty Nine M i l e  Thrust  
and t h e  Howell F a u l t  and exposes upper Cretaceous s t r a t a  beneath t h e  Twenty Nine 
M i l e  Thrust  and Paleozoic and Proterozoic  s t r a t a  above t h e  t h r u s t .  A 
syen i te - t rachy te  complex occurs j u s t  south and roughly  p a r a l l e l s  t h e  Twenty Nine 
M i l e  Thrust .  

The area o f  t h e  Howell Creek s t r u c t u r e  i s  charac ter ised  by subpara l l e l  e a s t e r l y  
d i r e c t e d  t h r u s t  f a u l t s  (Lewis Thrust best  known) many o f  which have been fo lded.  
La tes t  f o l d i n g  episode was Cretaceous t o  e a r l i e s t  T e r t i a r y .  P a r a l l e l  t o  t h e  
t h r u s t s  i s  a younger system o f  l i s t r i c  normal f a u l t s  (F la thead f a u l t  i s  t h e  
youngest and most e a s t e r l y )  downthrown t o  t h e  west which f l a t t e n  w i t h  depth. 
Some o f  these f a u l t s  merge w i t h  p re -ex i s t i ng  t h r u s t s ;  o the rs  c u t  them. 

Since i t s  d iscovery  t h e  Howell Creek s t r u c t u r e  has become wide ly  known as a 
t e c t o n i c  window i n  which t h e  usual r e l a t i o n s h i p  between o v e r t h r u s t  and subthrus t  
s t r a t a  have been mod i f i ed  by l a t e r  f a u l t i n g ,  pos t - th rus t  f r a c t u r i n g  and 
d i f f e r e n t i a l  movement w i t h i n  t h e  ove r th rus t  p l a t e .  Recent work suggests t h a t  t h e  
s t r u c t u r e  i s  an anc ien t  rock s l i de ,  emplaced d u r i n g  o r  s h o r t l y  a f t e r  t h e  phase of 
ex tens iona l  f a u l t i n g  t h a t  fo l lowed t h e  e a r l y  T e r t i a r y  deformat ion o f  t h e  Front  
Range o f  t h e  Rocky Mountains. 

The MacDonald Dome i s  a broad, open, northwest t r e n d i n g  a n t i c l i n a l  s t r u c t u r e  c u t  
by numerous (>40)  u s u a l l y  southeast t r e n d i n g  normal f a u l t s  (bes t  known inc lude  
Harvey Creek, Sheep Creek and Pol lock Creek). 
developed i n  two stages: 
t h e  second a t  a l a t e  stage i n  t h e  emplacement o f  normal f a u l t s  i n  a tens iona l  
t e c t o n i c  environment ( e a r l y  T e r t i a r y ) .  

The Howell Creek s t r u c t u r e  occurs i n  t h e  western p a r t  of t h e  

The area ( 8  square m i l e s )  
t h e  f i r s t  du r ing  a pe r iod  o f  compression and th rus t i ng ;  
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Previous mappers suggested t h e  syen i te - t rachy te  complex t o  occur e n t i r e l y  i n  t h e  
Howell Creek s t r u c t u r e  and suggested t h a t  t h e  i n t r u s i v e s  were n o t  emplaced when 
t h e  s t r a t a  o f  t h e  MacDonald Dome were i n  t h e i r  present p o s i t i o n  bu t  have been 
d isp laced by t h r u s t i n g  a subs tan t i a l  d is tance eastward. The r e s t r i c t e d  area i n  
which t h e  syen i te - t rachy te  complex occurs was i n t e r p r e t e d  t o  be an a l lochthonous 
b lock  l e t  down by a s e r i e s  o f  major normal t h r u s t s .  Mapping by Cominco i n  1986 
showed t h e  syen i te - t rachy te  complex t o  c u t  and a l t e r  many o f  t h e  sedimentary 
format ions i n c l u d i n g  t h e  Cretaceous, A lbe r ta  Group. The syen i te - t rachy te  complex 
i s  i n t e r p r e t e d  t o  have been emplaced post  thrust-compressional  event and probably  
d u r i n g  t h e  T e r t i a r y  ex tens iona l  event.  
complex appears shat te red  and m i l l e d  by t h r u s t s  t h i s  i s  i n t e r p r e t e d  t o  be a l o c a l  
phenomena which t r a n s p i r e d  d u r i n g  t h e  post  t h r u s t i n g  extens ional  event and 
l o c a l l y  a f f e c t e d  i n t r u s i v e s  which had used e x i s t i n g  t h r u s t  f a u l t s  as condu i ts .  

Although i n  places t h e  syen i te - t rachy te  

(b )  P roper t y  

The Howell p roper t y  i s  under la in  by complexly t h r u s t  f a u l t e d  sediments rang ing  
from Pro terozo ic  t o  Cretaceous and belonging t o  the  K i n t l a ,  Flathead, E lko  and 
B e l l y  R ive r  Formations and t h e  Fairholme and A lber ta  Groups. In t ruded i n t o  many 
o f  t h e  sedimentary formations-groups i s  a syen i te - t rachy te  complex c o n s i s t i n g  o f  
dykes, s i l l s ,  p lu tons  and breccias.  
emplaced i n t o  a h i g h  l e v e l  near sur face  environment as evidenced by t h e  
p o r p h y r i t i c  tex tu res ,  c h i l l e d  margins and breccias.  The brecc ias appear t o  have 
developed p h r a e t i c a l l y  w i t h i n  and marginal  t o  t h e  dykes and s i l l s .  Brecc ias a r e  
p a r t i c u l a r l y  abundant on Twenty-Nine M i l e  Mountain and imned ia te ly  northwest o f  
Wutluk Mountain where dykes and s i l l s  a re  comnon. 
syen i te - t rachy te  complex occurs as two plugs. 

The p roper t y  i s  c u t  by an ex tens ive  system o f  normal and t h r u s t  f a u l t s .  Mapping 
showed t h e  f a u l t  p a t t e r n s  t o  be compl icated and suggests t h a t  some o f  t h e  t h r u s t  
f a u l t s  a re  o f fse t  by normal f a u l t s .  
f a u l t  i n  i t s  e n t i r e t y .  
have been occupied by syen i te - t rachy te  d y k e s - s i l l s .  

Th i s  complex i s  i n t e r p r e t e d  t o  have been 

On Wutluk Mountain t h e  

Outcrop i s  t oo  sparse t o  d e f i n e  any one 
Many suspected f a u l t s  were no t  observed. Some f a u l t s  
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Below i s  a d e s c r i p t i o n  o f  rock u n i t s  ( o l d e s t  t o  youngest) mapped on t h e  proper ty .  

1. Sediments 

( a )  Limestone (unknown age) - i d e n t i f i e d  i n  two w ide ly  separated outcrops. 
It i s  chocolate brown, massive, t h i c k  bedded and moderately tec ton i zed  suggest ing 
i t  might  occur proximal t o  f a u l t s .  

( b )  K i n t l a  Formation (Precambrian) - cons is t s  dominant ly  o f  s i l t s t o n e s  which 
are mid-green, f i n e  t o  medium bedded and con ta in  <<1% p y r i t e  and minor r u s t y  
patches. 
(1-3%) r u s t y  ( r e d , n g e - y e l l o w i s h )  and w e l l  f r a c t u r e d  t o  l o c a l l y  brecc iated.  

When a l t e r e d  t h e  s i l t s t o n e s  are bleached, wh i te  t o  pa le  green, p y r i t i c  

( c )  Flathead Formation (Cambrian) - cons is t s  dominant ly o f  q u a r t z i t e s  and 
sandstones b u t  con ta ins  some s i l t s t o n e s ,  quartz-eye q u a r t z i t e s  and g r i t s .  The 
rocks are  y e l l o w  t o  reddish-maroon t o  l o c a l l y  pa le  greenish white,  comnonly 
medium t o  t h i c k  bedded t o  occas iona l l y  t h i n  bedded and con ta in  <<1% p y r i t e  w i t h  
minor r u s t y  patches. 
r u s t y  ( red,  o r a n g e - y e l l o w i s m 1  f r a c t u r e d  and l o c a l l y  b recc ia ted  and con ta in  
minor s e r i c i t e .  

When a l t e r e d  t h e  rocks a r e  bleached, whi te,  p y r i t i c  (1-3%), 

(d )  E lk0  Format ion (Cambrian) - cons is t s  dominant ly o f  l imestone t o  
do lomi te.  
l o c a l l y  b recc ia ted  w i t h  fragments (3-25 mn) o f  l imestone, do lomi te,  s i l t s t o n e ,  
sha le  and syen i te  occas iona l l y  reannealed w i t h  c a l c i t e .  

These rocks are  grey t o  grey-black, massive t o  medium bedded and 

(e )  A lbe r ta  Group (upper Cretaceous) - cons is t s  dominant ly o f  sandstones, 
s i l t s t o n e s  and mudstones and l o c a l l y  pebble sandstones and g r i t s .  The rocks are  
black-grey b lack  t o  grey ( s a l t  and pepper t e x t u r e  comnon), f i n e  t o  medium bedded 
t o  l o c a l l y  t h i c k  bedded, carbonaceous ( l o c a l l y  g r a p h i t i c ) ,  and con ta in  <<1% 
p y r i t e  and minor r u s t y  patches. 
whi te .  p y r i t i c  (1-3%). r u s t y  (red, o r a m l o w i s h ) ,  w e l l  f r a c t u r e d  and l o c a l l y  
brecc iated.  

When a l t e r e d  they a r e  bleached, wh i te  t o  grey 
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2. I n t r u s i v e s  

(a )  
f i n e  t o  medium grained, 25-40% pyroxene (3-8 mn) and <<1% p y r i t e .  

( b )  Trachyte ( T e r t i a r y )  - mid green, equidimensional  t o  s l i g h t l y  p o r p h y r i t i c ,  
f i n e  t o  medium grained. 5-10% hornblende (1-5 mn), <<1% p y r i t e  and x e n o l i t h s  o f  
t r a c h y t e  and sediment common. 
cream, r u s t y  (red, orange t o  y e l 1 o w ) m o n t a i n  no maf ics ( r u s t y  c a v i t i e s ) ,  
1-4% p y r i t e ,  f r e s h  t o  v a r i a b l y  a r g i l l i z e d  fe ldspar  ( u s u a l l y  weak), qua r t z  
veins/stockworks o r  pervas ive  s i l i c a ,  j a r o s i t e  s ta in ing ,  and are  w e l l  f r a c t u r e d  
and l o c a l l y  brecc iated.  When b recc ia ted  t h e  fragments a re  angular t o  subround, 3 
mn t o  15 cm and composed o f  t rachy te  and/or sediment. Quar tz  ve ins a r e  n o t  
comnon i n  breccias.  A l t e r e d  t rachy tes  g i v e  o f f  a propane- l ike odour on f r e s h l y  
broken surfaces. 

Gabbro ( T e r t i a r y ? ? )  - dark green, equidimensional  t o  weakly p o r p h y r i t i c ,  

When a l t e r e d  t h e  rocks are  bleached, wh i te  t o  

( c )  Syeni te  Porphyry - mid green and p o r p h y r i t i c  w i t h  phenocrysts o f  fe ldspar  
( 1 5 4 5 %  white-pink,  5-20 mn) and hornblende (5-lo%, 2-5 mn). 
f e l d s p a r - r i c h  t o  a p h a n i t i c  and conta ins  <<1% p y r i t e  w i t h  x e n o l i t h s  o f  syeni te ,  
t r a c h y t e  and sediment comnon. When a l t e r e d  t h e  rocks are  bleached, wh i te  t o  
cream and r u s t y  (red, orange t o  yell- con ta in  no maf ics ( r u s t y  c a v i t i e s ) ,  
1-4% p y r i t e ,  f r e s h  t o  v a r i a b l y  a r g i l l i z e d  fe ldspar  ( u s u a l l y  weak), qua r t z  
veins/stockworks or pervas ive  s i l i c a ,  j a r o s i t e  s t a i n i n g  and a r e  w e l l  f r a c t u r e d  
and l o c a l l y  brecc iated.  When brecc ia ted  t h e  fragments a re  angular  t o  subround, 3 
mm t o  15 cm and composed o f  syen i te  and/or t rachy te -syen i te  and sediment. Quar t z  
v e i n l e t s  a re  no t  common i n  brecc ias.  
odour on f r e s h l y  broken surfaces. 

The m a t r i x  i s  

A l t e r e d  syen i tes  g i ve  o f f  a p ropane- l i ke  

( c )  M i n e r a l i z a t i o n  

The most comnon m i n e r a l i z a t i o n  observed on t h e  proper ty  i s  p y r i t e ,  b r o o k i t e  (Nb 
r u t i l e )  and bitumen w i t h  minor f l u o r i t e  and b a r i t e  and t races  o f  galena, 
s p h a l e r i t e  and cha lcopy r i t e .  J a r o s i t e  i s  comnon on most a l t e r e d  rocks.  
i n t r u s i v e s  and sediments g i v e  o f f  a propane- l ike odour on f r e s h l y  broken sur faces 
(probably  bitumen). A l l  t h e  m i n e r a l i z a t i o n  occurs i n  t h e  a l t e r e d  
syen i te - t rachy tes  o r  ad jacent  a l t e r e d  sediments. 

A l t e r e d  

P y r i t e ,  t h e  most common sulphide, occurs as disseminat ions,  ve ins and c l o t s  i n  
bo th  t h e  a l t e r e d  i n t r u s i v e s  and sediments (averages 1-4%). Some o f  t h e  p y r i t e  i s  
marcas i te ,  b u t  was n o t  d i s t i n g u i s h e d  i n  t h e  mapping. 

B rook i te  occurs comnonly as t i n y  m e t a l l i c  grey-black g ra ins  o r  c l o t s  o f  g ra ins  i n  
qua r t z  ve ins c u t t i n g  t h e  a l t e r e d  i n t r u s i v e s  and sediments. 

Rare f l u o r i t e  was noted i n  some o f  t h e  a l t e r e d  syen i te - t rachy tes  as c l o t s  and 
ve ins  o r  i n t e r s t i t i a l  growths w i t h i n  t h e  fe ldspar  phenocrysts. 
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Bitumen occurs comnonly as b lack  sh iny c o n c o r d i a l l y  f r a c t u r i n g  m a t e r i a l  i n  vugs 
and i n  quar tz  ve ins  c u t t i n g  t h e  a l t e r e d  i n t r u s i v e s  and sediments. 

Traces o f  galena and s p h a l e r i t e  were i d e n t i f i e d  as specks i n  qua r t z  ve ins c u t t i n g  
a l t e r e d  i n t r u s i v e s  and sediments, b u t  was never concentrated enough t o  e x p l a i n  
t h e  Pb-Zn s o i l  anomalies l oca ted  on t h e  proper ty .  
c u t  l imestones and a l t e r e d  i n t r u s i v e s .  

XRF scans o f  two samples o f  quar tz  ve ins from a l t e r e d  i n t r u s i v e s  showed n i l  Ce. 
La, U, Th, Co, Ga, Y, B i ,  Cd, Sn, Sb, B i  and 4 0 0  ppm Pb, Zr, S r ,  Rb. Pb, Cu, 
N i .  

Rare b a r i t e  ve ins i d e n t i f i e d  

One sample gave approximately 1000 ppm Ba. 

( d )  A l t e r a t i o n  

The most coimnon a l t e r a t i o n  observed was bleaching, p y r i t i z a t i o n  and 
s i l i c i f i c a t i o n  and var iab le ,  bu t  u s u a l l y  weak a r g i l l i c  a l t e r a t i o n .  
a l t e r a t i o n  occurs i n  t h e  syen i te - t rachy te  complex o r  ad jacent  sediments. 
element ana lys i s  on t h e  syen i te - t rachy te  rocks i n d i c a t e s  t h a t  t h e  a l t e r a t i o n  
r e s u l t e d  i n  an inc rease 3 0 2  and K20 and a decrease i n  Fe2O3, MgO. CaO and Na20. 
There was no change i n  A1203 o r  Ti02. 

Bleaching i s  common i n  a l l  t h e  a l t e r e d  rocks and t ransforms t h e  rocks t o  a w h i t e  
t o  cream co lour .  
removed and i n  t h e  sedimentary rocks most sedimentary t e x t u r e s  a r e  masked o r  
destroyed. 

S i l i c i f i c a t i o n  occurs main ly  i n  t h e  syen i te - t rachy tes  and sediments and r a r e l y  i n  
t h e  breccias.  
severa l  generat ions.  The ve ins vary f rom i s o l a t e d  veins, grey w h i t e  t o  whi te,  
massive t o  banded, vuggy and/or r u s t y  and 0.5 cm t o  25 cm t h i c k  t o  stockworks o f  
v e i n l e t s  grey t o  whi te,  massive and 1-3 mm t o  1-2 cm t h i c k .  
t r a c e  t o  minor p y r i t e  w h i l e  t h e  vuggyldrusy ve ins con ta in  bitumen and b rook i te .  

P y r i t e ,  which i s  l a r g e l y  weathered out,  occurs i n  a l l  t h e  a l t e r e d  
syen i te - t rachy tes ,  sediments and brecc ias  and averaged 1 t o  4%. 
disseminat ions,  v e i n l e t s  and c l o t s .  

The a r g i l l i c  a l t e r a t i o n  i n  t h e  a l t e r e d  syen i te - t rachy tes  i s  ma in ly  weak t o  
l o c a l l y  moderate and r a r e l y  strong. 
may be l a t e r  and r e l a t e d  t o  t h e  weather ing o f  p y r i t e .  

A l l  
Major 

I n  t h e  a l t e r e d  syen i te - t rachy te  rocks t h e  ma f i c  minera ls  a r e  

It occurs bo th  pe rvas i ve l y  and as ve ins w i t h  t h e  ve ins showing 

A l l  ve ins  con ta in  

I t  occurs as 

The moderate o r  s t rong a r g i l l i c  a l t e r a t i o n  

I V  GEOCHEMISTRY 
(a )  S o i l  Geochemistry 

The 1986 program invo lved  t h e  c o l l e c t i o n  o f  561 s o i l  samples a long e l e v a t i o n  
contours. The samples cons is ted  p r i m a r i l y  o f  B hor izon  m a t e r i a l s  c o l l e c t e d  us ing  
a narrow b lade shovel f rom depths o f  20-30 cm. C hor izon  ma te r ia l  was c o l l e c t e d  
a t  sur face ( t o  10 cm) where B hor izon  was lack ing .  The samples were sent i n  
K r a f t  paper envelopes t o  t h e  Cominco Exp lo ra t i on  Laboratory, 1486 E. Pender 
S t ree t ,  Vancouver, B.C. 
and d iges ted  w i t h  20% n i t r i c  a c i d  f o r  atomic absorpt ion ana lys i s  o f  Pb and Ag. 
Au determinat ion  was by acqua reg ia  decomposi t ion fo l lowed by so l ven t  e x t r a c t i o n  
and atomic absorp t ion  ana lys is .  

A f t e r  d ry ing ,  t h e  samples were seived t o  -80 mesh s i z e  
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(b )  Rock Geochemsi t r l  

Dur ing t h e  same t ime pe r iod  o f  t h e  s o i l  sampling 136 grab samples and/or c h i p  
samples were c o l l e c t e d  from t h e  Howell c la ims.  The samples a r e  s i n g l e  grabs t o  
systemat ic  ch ip  samples over approximately 5 metre i n t e r v a l s .  
c o l l e c t e d  i n  p l a s t i c  bags and sent  t o  t h e  Cominco Exp lora t ion  Laboratory, 
Vancouver, B.C. 
Acqua r e g i a  d iges t i on  was used f o r  atomic absorpt ion f o r  Ag. Acqua r e g i a  
d i g e s t i o n  fo l lowed by so lvent  e x t r a c t i o n  and atomic absorpt ion de terminat ion  was 
used f o r  Au. 

The samples were 

Samples were dr ied ,  crushed t o  6 mn and m i l l e d  t o  -200 mesh. 

( c )  Discussion 

The 1986 s o i l  sampling program concentrated on complet ing sample coverage over 
a l l  p a r t s  o f  t h e  p roper t y  f e l t  t o  have e x p l o r a t i o n  p o t e n t i a l  and f i l l i n g  i n  areas 
where anomalous Au and Ag values had been obta ined i n  prev ious y e a r ' s  sampling. 
S o i l  sampling above and/or below t h e  e x i s t i n g  s o i l  anomalies was done i n  o rde r  t o  
t e s t  t h e i r  ex ten t  on t h e  h i l l s i d e .  
outcrops i n  t h e  anomalous zones was c a r r i e d  out .  

S o i l s  on t h e  upper p o r t i o n s  o f  t h e  p roper t y  a re  predominantly r e g o l i t h i c ,  g rad ing  
down t o  l u v i s o l s  and b r u n i s o l s  toward t h e  v a l l e y  bottom. 
t h e  sampled areas are t h i n  (10 t o  20 cm) p a r t i c u l a r l y  on the  s teeper  slopes, a 
consequence o f  a f i r e  t h a t  burned approx imate ly  10 years ago w i t h  i t s  
accompanying erosion. As a r e s u l t ,  many o f  t h e  s o i l  samples c o l l e c t e d  are  
bedrock o r  near bedrock ma te r ia l .  

Most o f  t h e  Howell Proper ty  has been covered by contour s o i l  l i n e s  and t h e  
samples analysed f o r  Au Ag Pb (p rev ious  samples were a l so  analysed f o r  Zn and 
As). Visual  i nspec t i on  o f  t h e  da ta  determined t h a t  values o f  > lo0  ppb Au,>2 ppm 
Ag and > l o 0  ppm Pb were s i g n i f i c a n t  and warranted f o l l o w  up. 
th resho lds  t h e  s o i l  data rough ly  de f i nes  f i v e  s i g n f i c i a n t  areas (anomalies A t o  
E )  o f  p a r t l y  co inc iden t  Au Ag Pb anomalies. General ly t h e  t h r e e  elements occur 
toge the r  i n  anomalous s i t u a t i o n s  and based on previous sampling are  supported by 
anomalous Zn and As values. 

Prospect ing and ch ip  sampling of a l t e r e d  

Most s o i l  p r o f i l e s  i n  

Using these 

Au ppb Ag ppm Pb ppm 

Range < lo -1  500 0.4-427 4-4400 
Background <30 <1 .o <25 
Anomalous 100 2.0 100 

The f i v e  anomalous areas a r e  co inc iden t  w i t h  s i g n i f i c a n t  t o  ex tens ive  occurrences 
o f  syen i te - t rachy te  dykes and brecc ias  (A,B and E )  o r  p lugs ( C  and D).  Anomaly A 
s t radd les  t h e  r i d g e  on t h e  eas t  end o f  Twentynine M i l e  Mountain and i s  500 m by 
1000 m w i t h  Au values between (5 - 740 ppb, Ag values between 0.4-14 ppm and Pb 
values between 10-660 ppm. Anomal B on t h e  west end o f  Twentynine M i l e  Mountain 
on t h e  south s ide  i s  approximate l -5-6 y 0 m by 600 m w i t h  Au values between <10-630 
ppb, Ag values between 0.4-9.2 ppm and Pb values between 10-187 ppm. Anomal C 
i n  t h e  saddle between Wutluk and Twentynine M i l e  Mountain i s  approximate 4 m  y 
by 700 m w i t h  Au values between <lo-780 ppb, Ag values between 0.4-427 ppm and 
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Pb values between 10-660 ppb. Anomal D on t h e  east  end o f  Wutluk Mountain on 
t h e  south s i d e  i s  approximately d y  500 m w i t h  Au values between <lo-450 
ppb. Ag values between 0.4 and 31 ppm and Pb values between 74-4400 ppm. 

va lues between 6 - 5 1 5  ppb, Ag values between <4-240 ppm and Pb values between 
23-2300 ppm. 

Chip and grab samples f rom some a l t e r e d  outcrops w i t h i n  Anomalies A,B,C and D 
were analysed f o r  Au and Ag. The Au and Ag values obta ined were s i m i l a r  t o  those 
obta ined from t h e  s o i l s .  

Anomal 
E on t h e  n o r t h  s i d e  o f  Wutluk Mountain i s  approximately 1100 m by 200 m w i t h  + u - 

The samples were n o t  analysed f o r  Pb. 

V SUMMARY AND CONCLUSIONS 

The s i m i l a r i t y  between geochemical r e s u l t s  f o r  Au and Ag obta ined i n  s o i l  samples 
and those obta ined i n  rock sampling suggests t h a t  t h e  source f o r  a t  l e a s t  some of 
t h e  s o i l  values may have been loca ted  and suggests t h a t  i n  some cases t h e  s o i l  
sampling i s  a c t u a l l y  g i v i n g  a pseudo rock sample. However, i t  cannot be r u l e d  
o u t  t h a t  t h e  low metal  values i n  rocks may be due t o  leach ing  o f  t h e  suscep t ib l y  
a l t e r e d  rocks and t h e  present  work should no t  be taken t o  t e l l  t h e  whole s t o r y  
u n t i l  t h e  subsurface rocks are  more ex tens i ve l y  sampled. 

A t  t h i s  t ime  i t  i s  no t  known i f  t h e  h i g h  Pb values i n  s o i l  a re  r e l a t e d  t o  
su lph ide  Pb o r  Pb i n  fe ldspar  i n  t h e  syen i te - t rachy tes .  
galena observed i n  rocks t o  exp la in  t h e  Pb anomalies. 
s p a t i a l  r e l a t i o n s h i p  between the  Pb s o i l  anomalies and outcrops o f  
syen i te - t rachy te  i n d i c a t e s  t h a t  t h e  Pb va lues might be coming from fe ldspars.  
Rock samples f rom a l t e r e d  t rachy te-syen i tes  should be analysed f o r  t o t a l  Pb and 
c o l d  e x t r a c t i b l e  Pb t o  determine i f  t h e  Pb i s  i n  su lph ide or s i l i c a t e  form. 

V I  RECOMMENDATIONS 

1. 

A t  no p lace  was enough 
Th is  and t h e  obvious 

Anomaly E - apar t  f rom cu r ren t  s o i l  sampling l i t t l e  i s  known about t h i s  area. 

( a )  Continue contour  sampling a t  50 m i n t e r v a l s  on l i n e s  between c u r r e n t  
l i n e s  and a l s o  below and up and over t h e  r i d g e  t o  t h e  l imestone contac t .  

(b )  Based on t h e  s o i l  r e s u l t s ,  t h e  anomalies should be t renched t o  check 
geology and o b t a i n  more rock samples. 

2. Anomalies C and D - 
(a)  

( b )  

Trenching i s  requ i red  t o  expose more rock f o r  sampling and b e t t e r  
c h a r a c t e r i z a t i o n  o f  t h e  mode o f  occurrence o f  anomalous metals.  

Selected rock samples from t h e  t rachy te -syen i te  p lugs should be analyzed 
f o r  t o t a l  and c o l d  e x t r a c t a b l e  l ead  t o  e s t a b l i s h  how much o f  t h e  l ead  i s  
t i e d  up i n  s i l i c a t e s .  

i n v e s t i g a t e  s t rong  assoc ia t i on  o f  h igh  Au, Ag metal values and dyke and 
b recc ia  i n t e n s i t y .  

3. Anomalies A and B - t rench ing  t o  expose more rock f o r  sampling and 
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4 .  As an a l t e r n a t i v e  o r  supplement t o  t rench ing ,  percussion d r i l l i n g  might be 
considered t o  enable  sampling t h e  anomalous areas w e l l  below surface. 

Aooroved f o r  
RLiease by: h w t 9 . w  

W .  J. WOLFE, 
Manager, Exp lora t ion  - 
Western Canada. 

MJC/pm 
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APPENDIX " A "  

STATEMENT OF EXPENDITURES 
(JUNE 10 - 24.1986) 

Sa 1 a r i  es 
M.J. Casselman 
S.B. Noakes 11 days P f136.64fday 
M.J. Gray 11 days @ $129.36/day 

4 days P $225/day 

Trucks Toyota 15 days and Fuel 

Domic i le  - motels,  food, camper 

Geologic Equipment 

Geochemical Ana lys is  

GMC and Camper 15 days and Fuel 

651 s o i l s  f o r  Au Ag Pb P f9.45fsample 
136 rocks f o r  Au Ag Pb @ S10.85fsample 

$ 900.00 
1,912.96 
1.81 1.04 

750.00 
1,300.00 

1,650.00 

400.00 

6,151.95 
1,475.60 

$16,351.55 



APPENDIX "B" 

EXPLORATION WESTERN CANADA 

I N  THE MATTER OF THE B.C. MINERAL ACT AND 

I N  THE MATTER OF A SOIL AND ROCK GEOCHEMICAL PROGRAM 

CARRIED OUT ON THE HOWELL PROPERTY 

LOCATED I N  THE FORT STEELE M I N I N G  D I V I S I O N  OF THE PROVINCE OF 

B R I T I S H  COLUMBIA - MORE PARTICULARLY N.T.S. 8 2 G / 2  

A F F I D A V I T  

I, MICHAEL J. CASSELMAN, OF THE C I T Y  OF DELTA, I N  THE PROVINCE OF B R I T I S H  
COLUMBIA, MAKE OATH AND SAY: 

1 .  THAT I AM EMPLOYED AS A PROJECT GEOLOGIST BY COMINCO LTO. AND AS SUCH HAVE A 
PERSONAL KNOWLEDGE OF THE FACTS TO WHICH I HEREINAFTER DEPOSE: 

2. THAT ANNEXED HERETO AND MARKED AS "APPENDIX A" TO T H I S  MY REPORT IS A TRUE 
COPY OF EXPENDITURES OF A SOIL AND ROCK GEOCHEMICAL PROGRAM CARRIED OUT ON 
THE HOWELL PROPERTY: 

3.  THAT THE S A I D  EXPENDITURES WERE INCURRED BETWEEN THE TENTH DAY OF JUNE 1986 
AND THE TWENTY FOURTH DAY OF JUNE 1986 FOR THE PURPOSE OF MINERAL EXPLORATION 
ON THE ABOVE NOTE0 PROPERTY. 



APPENDIX "C" 

EXPLORATION WESTERN CANADA 

STATEMENT OF QUALIF ICATIONS 

I ,  MICHAEL J. CASSELMAN, OF THE C I T Y  OF DELTA, B R I T I S H  COLUMBIA, HEREBY CERTIFY:  

- THAT I AM A GEOLOGIST, RESIDING AT 5989 BRIARWOOD CRESCENT, DELTA, B R I T I S H  
COLUMBIA, WITH A BUSINESS ADDRESS AT 700-409 GRANVILLE STREET, VANCOUVER, 
B R I T I S H  COLUMBIA. 

- THAT I GRADUATED WITH B S C .  AND t 4 . S ~ .  DEGREES I N  GEOLOGY FROM THE 
UNIVERSITY O f  B R I T I S H  COLUMBIA I N  1969 AND CARLETON UNIVERSITY I N  1977. 

- THAT I HAVE PRACTISED GEOLOGY WITH COMINCO LTD. FROM 1969 TO PRESENT. 

DATE0 T H I S  9th  DAY OF SEPTEMBER 1986 AT VANCOUVER, B R I T I S H  COLUMBIA. 

Jy ig MICHAEL J .  ASSEL N, M.Sc. 



APPENDIX "D" 

SOIL GEOCHEMISTRY DATA 
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APPENDIX E "  

ROCK GEOCHEMISTRY DATA 



R8A03044 290-115 
R86(woV.WQ-l8 
R8A.03048 290-2A 
R8603049 290-28 
R8603050 290-3A 
R8AO3051 2911-38 
M603052 290-4A 
RW3053 29Q-4B 
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R 8 6 0 3 0 5 R  290-IK 
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RRb0308b 29BX-10 
P8603087 29BX-11 
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36 
20 
44 

126 
2 0  
(10 
u o  

20 
32 
50 
24 
24 

< 10 
50 
22 
60 
26 
4 0  

5 
S 
5 
5 
5 
-3 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

. J  
5 
5 
5 
5 
5 

-5 
5 
.J 
5 
S 
5 
5 
5 

-5 
5 

- 5  
5 
5 
5 
S 
5 
S 
c 
J 

1 
* r s  
2.3 
1- 1 
3 . 9  
- 4  

l o ?  

45 
1 
1.2 

3s 
1.7 
1.7 
1.5 
1 , f  

09 
26.2 
2.1 
2 

-- 6 
m!? 

.4  
< . 4  
< * 4  
t.4 
( - 4  
-6 

1.9 
1-9 
1 
1-5 

.s 
< a  4 
.6 

(04 
. 5  

<.4  
( . 4  
< * 4  
t . 4  

04 
t . 4  
( 0 4  

05 
45 
. 8  
- 4  
.5 
08 
. 4  

FJV8 



-- R8603097 29BX-21 
R8Q03098 29BX-22 
R 8 6 0 9 9  29BX-33 
R8603100 WBX-24 
R8603101 29BX-25 
R8403102 29BX-2A 
RRb03103 295-1 
R8603104- 29s-2 
PR603lOS 29s-3 
RAb03104 29s-4 
Rs1s03107 29s-5 
R860310R 2%-6 
R.8603109 29s-7 
R8603110 39s-6 
R8603111 298-9 
R8603112 29s-10 
RB6031l.3 29s-11 
R8b03l.14 398-32 
RR602489 GR-11 
R86024QO OR-12 
RRh02b91 GR-13 
RB~S02693. GR-14 
P8r502693 GR-15 
R13402694 GR-16 
R8602A95 GR-17 
R84024?& OR-18 
R8602J593 13R-19 
RR402A48 GR-20 
R8602699 GR-21 
R8603700 GR-22 
R8602701 GR-23 
R13402702 GR-24 
RR602793 GR-2S 
RR402704 CR-1SR 
RBA0270S CR-1S9 
R8603706 CH-160 * 

2 0  
!52 
60 
40 
40 
(10 
(10 
60 
160 
19R 
80 

1 22 
62 
(10 
5 4  
{lo 

3 4 0  
52 
<lo 
(10 
<I0 
(10 
(10 
(10 
(10 

3 4  
(1 0 
(10 
72 
(10 
< l o  
708 
32 

(10 
4% 
(10 

5 
5 
s 
5 
5 
s 
S 
5 

-5 
5 

-S 
5 
5 
5 
5 
5 
5 
5 
S 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

<. 4 
1.2 
2 1  
1.1. 
2 - 8  . 4- 
3 
2.6 
5.4 
3.4 
2 2  
2.4 
3.4 
1.3 
2 3  
3-8 
1 3  
3 . 2  

0s 
.2 

1 
(.4 . 
- 5  

2.h 
.4  
3 
(-4 
1. i 

a ?  

. R  
<.4 

. d  
- 4  

1 
2. 7 
2 . 6  



R8602990 SBNl 
R13602991 SBN3 
Rsbo2992 SBN3 
R136Q2.993 SBff 4 
R8602994 SBN5 
R8602P?S SBN6 
RBh029.9.h SBN7 
R8402.95'7 SBNS 
RBbQ2!998 SBNT 
R8402999 SBN10 
RSAO3000 UTC-1 
R860300J. WTC-2- 
R8hD3902 UTC-3 
R8tS03003 WTC-4 
R8603004 UTC-5 
R8403005 WTC-6 
Rf3603094 UJC-7 
Re603007 WTC-R 
R.8403008 UTC-9 
R8603009 WTAR 
R8hO3010 UTA% 
R86030I.R WTA3 
R8603012 UTA4 
R13603013 WTAS 
R8MA3014 UTA6 
R8603015 W I A 7  
P8h03016 UTPB 
R8603017 W T M  
RRb03018--UTBl 
RB403019 WTB2 
P8603020 UTB3 
R8403021 WTB4 
P8603022 WTBS 
R860XO23 WTBCI 
R8693024 WTB7 
REX03025 KTBB 
R8h03026 UTB9 
RR603027 29s-13 
PR603028 29s-14 
R86Q3029 29s-15 
RRh03030 29s-16 
R8603031 29s-1.7 
R8h03032 29s-18 
R8605033 29s-I.? 
RRM3034 29s-20 
R8603035 29s-21 
R86013036 29s-22 
Re603037 CR231. 
RE11503038 CR233, 

<lU 
< 10 
<10 
U0 
(10 
60 

< 10 
26 

316 
80 

< 10 
3Q 

236 
(10 
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(10 
(10 
(10 
(10 
(10 
< 10 
< 10 
< l o  
(10 
< 10 
(10 
(10 
(10 
(10 
(10 
<10 
(10 
< 10 
(10 
< 10 
(10 
{ 10 
(10 
(10 
(10 
(10 
(10 
(10 
c10 
80 

100 
100 

so 
(10 

-5 
5 
s 
5 
5 
5 
5 
s 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
S 
5 
.s 
5 
5 
5 
5 

5 
5 
5 

5 
5 
5 
5 
5 
5 
S 
5 
5 

5 
5 
S 

5 

r d 

c 
J 

r 3 

c 
J 

< . 4  
< . 4  
(-4 
( - 4  

. 4  
.7 
,4 
. 5  

3 
2.1  
47 

3 .2  
( - 4  
< . 4  
-4 
.? 
.7 

{ , 4. 
. 4  
. 5  

( - 4  
< . 4  
.? 

< . 4  
-5 
. 8  
.8  
.2 

<, 4 
1 
l.% 
.7 
- 9  
.7 

1 - 4  
.9 

<*  4 
2..R 
3 - 3  
2.6 
1.15 
1.9 
1 
1-7 
2.3 
2 
2-7 

.!? 
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TERTIARY 

5YENiTE 3a ALTERED 

lRfvHYE 8a ALTEm 

SYENITE BRECCIA 

p7- 
MSOZOIC-UPPER CRETACEOUS [ 5 1  ALBEATA GROUP - BCACK SILTSTONES, TO WITE MISTONES, GRM Sb"WES, PEBBLE 

SAWSTONES, GRITS 

I 4 I EU(0 FWWTICN - GREY TO GREY-BUTK LIMESTONE TO 
DOLCMITE, LDCALLY BRECCIATED 

S Y M B O L S  I 

1 C P  

... 
f ..... ":: m w  

x 

C L A I M  B O U N D A R Y  
( A P P R O X I M A T E  LOCATION) 

a '  L C  P L E G A L  C O R N E R  POST 

CREEK A''' 



L E G E N D  
-.__. 

SYENiTE ?a ALTE?ED 

TRACWE 8a ALTERED 

SYENITE BRECCIA 

MSOZOIC-CIPPER CRETACEOUS 1 7 1  ALBERTAGROUP - BJAXTOWIITEGREYWCSTONESI  
SILTSTOFIES, MJDSTONES, PEBBLE 
WKSTOMS, GRITS 

..... S Y M B O L S  

x wmm - THllLLsT FWLT 

...... ':. m m  

mL0GIC OMACT - I m  
l#ul 

-- 
- E€mIffiSTRIIQx)IP 

C L A I M  B O U N D A R Y  
( A P P R O X I M A T E  L O C A T I O N )  

m L E G A L  C O R N E R  P O S T  
L C P  



I 

I I I -  - . .. . 



\ L C  P i f  
0 

n - 
L C P  

/ 

C A M P  ( B L W )  

C L A I M  B O U N D A R Y  
( A P P R O X I M A T E  LOCATION) 

L E G A L  C O R N E R  POST 



\ 

\ \ 
\ 

\ \ 

\ \ 
\ 

\ 

C A M P  ( A B M )  

( C L A I M  A P P R O X  B O U N D A R Y  I M A T E  LOCATION ) 

L E G A L  C O R N E R  POST 



17, 

N.1.S: I HOWELL CLAIMS s 8 2 0 1 2  

-- Legend 

- -  
: a m b  I 1 o Soil sample 

1 -. __.. -. 
“ p r  ’ $HEET 3: SOIL AND ROCK GEOCHEMISTRY 

SAMPLE LOCATION 

’ \ D Rock sample 
’* - - Contour 2 Logging lines a t  road:approx. 100 feet. 

position 

I 1 Fort Steel8 Mining Division 

I :  S o 0 0  

-. 

~ 

FEET X .3048= METRES 
I 

I pt.: O C T ,  1984 rw’ 88-2C 
8h: 

2 

I c o w  290- am 



15, 0.2 
25,0.5,25 

22 

SOIL UMPLE LOCATIOh 
Au (PPb) (ppm), Pb (ppm 

C L A I M  B O U N D A R Y  
( A P P R O X I M A T E  LOCATION) 

L E G A L  C O R N E R  POST 

CREEK 

GRAVEL ROAD 

CONTOUR ELEVATIONS IN FEE 

ISHEET 3 I 





C 



I 
I 

C P  // 
.."'..S cl-l , ...... : 

- -  

No. - 
WTC- 1 
WTC-2 
WTC- 3 
WTC-4 
WTC- 5 
WTC-6 
WTC-7 
WTC-8 
WTC-9 
WTAl 
WTA2 
WTA3 
WTA4 
WTA5 
WTA6 
WTA7 
WTA8 
WTA9 
W T B l  

N i B 2  
ry-53 
;41':34 
X T E 5  
W'B6 
bi'B7 
N T 5 8  
k';tjs 
GR-11 
GR-  1 2  
GR-13 
GR- 4 
GR-15 
GR- 16 
GR-17 
GR- 1 8  
GR- 19 
GR-  20 
GR-21 
GR-22 
GR-23 
GR- 24 
GR- 25  
C R -  158 
C R -  159 
C R -  16C 

Au 

< 10 
30 

2 36 
< l o  
(10  
<10 
< l o  
(10 
< l o  
(10 
< l o  
<10 
< l o  
< l o  
(10  
( 1 0  
< l o  
( 1 0  
( 1 0  
" 1 0 
; :-I 
10 
10 
10 
10  

' 10 
l f l  

( 10  
' 10  
-10 

< 1 0  
%' 1 0 
{ l o  

2 4  
< 1 0  
c 1 0  

72 
10 

(10 
708 

32 
(10 

4 2  
1c 

eeb_ 

I' 1 IJ 

Ag 
w 

.7 
3.2 
< . 4  
< . 4  

. 6  

. 7  

. 7  
< . 4  

. 4  

. 5  
< . 4  
< .4 

. 9  

. 4  

. 5  

. a  

. a  

.7 
" . 4 
1 
1.2 

. 7  

.9 

.7 
1 3  
.9 
.4 
. 5  
. 7  

.4 

. 5  
2 . 6  
.4 

2 
. 4  

1 . 1  
. 9  
.8 

" . 4  
. 6  
. 4  

1 
2 . 7  
: . o  

1 

ROCK SAMPLE LOCATION 

/ I 
I 
I 

C L A I M  B O U N D A R Y  
( A P P R O X I M A T E  LOCATION)  

L E G A L  C O R N E R  POST 

CREEK 

GRAVEL ROAD 

/-- CONTOUR ELEVATIONS IN FEE 



I 

No. - _  

29s- 1 
29s-2 
295-3 
295-4 
29s-5 
295-6 
29s- 7 
29s-8 
29s-9 
29s- 10 
29s- 11 
29s-12 
29s- 13 
29s- 14 
29s- 15 
29s- 16 
29s- 1 7 
295- 18 
295-1 9 
29s-20 
295-21 
295-22 
294- 1 A 
29Q- 1 B 
294- 2A 
29Q-2B 
29Q-3A 
29Q- 38 
29Q-4A 
29Q-4B 
294- 5A 
29Q- 5B 
29Q-6A 
294-68 
294- 6C 
29Q- 6D 
29Q- 6E 
29Q- 7A 
29Q-7B 
29Q-7C 
29Q-8A 
29Q-8B 
29Q-8C 
29Q-8D 
29Q-9A 
29Q-96 
29Q-9C 
29Q-9D 
29Q-9E 
29BX-1 
29BX-2 
29BX- 3 
29BX-4 
29BX-5 
29BX-6 
29BX-7 
29BX-8 
29BX-9 
29BX-10 
29BX- 11 
29BX- 29BX- 1 1 2 3 

29BX-14 
29BX- 29BX-16 1 5 

29BX- 1 7 
29BX- 18 
29BX- 19 
2 9BX- 20 
29BX-22 29BX-21 

29BX-23 
29BX-24 
29BX-25 
29BX-26 
SBNl 
SBN2 
SBN3 
SBN4 
SBN5 
SBN6 
SBN7 
SBN8 
SBN9 
S B N l O  
CR-231 
CR-232 
GR- 26 
GR- 27 
GR- 28 
GR- 29 

SAMPLE LOCATION 
18 . . - ..*I8 , :....: ROCK 

Approx. 5 m. Chip Sample 
Au (ppb), Ag (ppm) 

CLAIM B O U N D A R Y  
( A P P R O X I M A T E  LOCATION) 

L E G A L  C O R N E R  POST 
L C P  

Au 
PPb 

< l o  
60 

160 
198 
80 

122 
62 

< l o  
54 

< l o  
340 

52 
< l o  
< l o  
< l o  
(1 0 
(1 0 
< l o  
< l o  
80 

100 
100 
< l o  
<10 

40 
<10  
<10 
<10  
< l o  
<10 
<10 

36 
20 
42 

100 
100 

64 
<10 

60 
36 
42 
36 

< 10 
< 10  

56 
< 10 
< 10 
< 10 

36 
24 

< 10 
36 
20 
44 

126 
20 

< 10 
< 10 

20 
32 
50 
24 
26 

< 10 
58 
22 
60 
26 
40 
20 
52 
60 
40 
40 

< 10 
< 10 
< 10 
< 10 
< 10 
< 10 

60 
< 10 

26 
31 6 
80 
50 

<10 
60 
20 
2 2  

200 

Ag 
PP? 

3 
2 .6  
5 . 4  
3.4 
2 . 2  
2.4 
3.4 
1.3 
2.8 
2.8 
4.3 
3 .2  
2.1 
3.3 
2.6 
1 . 5  
1 . 9  
1 
1 .7  
2.3 
2 
2.7 
1 

.6  
2.3 
1 .1  
3.9 

.4  
1 .9  

.5  
1 
1 .2  

25 
1.7 
1 . 7  
1 . 5  
1.1 

. 9  
26.2 

2 . 1  
2 

. 6  

. 9  

. 4  
< . 4  
< . 4  
< . 4  
< . 4  

. 6  
1 .5  

. 5  
< . 4  

. 6  
< . 4  

. 5  
< .4  
< . 4  
< . 4  
< .4 

.4 
< .4 
< . 4  

. 5  

. 5  

. 8  

.4 

.5 

.8  

.4  
< .4 
1 . 2  
2.1 
1.1 
2 .8  

.4  
< .4  
< . 4  
< . 4  
< .4  

.4 

. 7  

. 4  

.5 
3 
2.1 

. 9  
9 

1 . 9  
1 . 9  
1 

~i 98 


