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SUMMARY AND CONCLUSIONS 

A fairly extensive surface exploration program on the Security Inlet prqperty 

during 1981 has delineated exceptionally well developed alteration zones with 

accompaning A u  - A s  and Cu mineralization. 

93 
-, 

The setting includes a suite of rocks from Triassic to probable Tertiary, 

dominated by Triassic Karmutsen basalts, in a strongly block-faulted regime, 

with some localized folding. 

The alteration patterns show a clear broad zoning from carbonate-hematite low 

in the stratigraphy and strong at the west end of the property to epidote-sericite, 

silicification, and finally tourmalinization higher up to the east. Locally, 

broad but intense "hot  spots" of silicification carry geochemically anomalous 

Au and As, suggestive of both low-grade disseminated mineralization and possible 

high-grade Au, the latter within major quartz vein systems. C u  mineralization 

is also present in one not yet well defined area. 

zones have been outlined, the most significant of which (zone A I  - BI) shows 

moderate to strong silicification over an area of 500 rn by 1300 m, and 

incorporating a 1 to 7 metre wide quartz vein at least 550 m long. 

displays rock geochemistry peaking at 680 ppb Au. 

Seven main mineralized 

This vein 

A thorough data compilation has included similar 1980 surface work and is plotted 

on 1:5000 scale maps as well as summarized on 1:50,000 scale maps. 

The program is considered successful in narrowing our search for A u  on this 

property, and fairly major recommendations are made for future work. 
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INTRODUCTION 

Reconnaissance geological and 3-media geochemistry c a r r i e d  o u t  i n  t h e - S e c u r i t y  

I n l e t  - Insk ip  Channel a r ea  i n  1978 and 1979 by JMT Serv ices  Corp. l ed  t o  

the recogni t ion  of  t h i s  a rea  a s  having a prime p o t e n t i a l  f o r  the discovery 

of disseminated gold depos i t s .  

The e a r l y  work, ranging from shore - l ine  t r a v e r s e s  t o  loose ly  con t ro l l ed  g r id  

sampling, gene ra l ly  ou t l ined  a t  l e a s t  three a r e a s  of  p o t e n t i a l ,  geochemically 

anomalous i n  gold and a r sen ic .  These were found t o  be a s soc ia t ed  w i t h  a 

number of  geologica l  f a c t o r s  such a s  intense silica-carbonate-tourmaline 

a l t e r a t i o n ,  q u a r t z  v e i n i n g ,  s t rong  f a u l t  s tructures,  and a v a r i e t y  o f  

potent i  a1 hos t  rocks.  

In Ju ly  1978 a l a r g e  block of  claims was staked t o  cover this a rea  and the 

property optioned t o  Chevron Canada Limited. 

May 1979. 

s ca l e .  

Fu r the r  c la ims  were s taked  i n  

In  1980 the three known zones were mapped and sampled on a 1:5000 

Between the 30th o f  May and the 1 s t  o f  J u l y  1981 a good por t ion  of  the 

remaining a r e a s  of the proper ty ,  except f o r  t hose  a r e a s  t h a t  remain e s s e n t i a l l y  

inaccess ib l e ,  were subjec ted  t o  more d e t a i l e d  and t i g h t l y  c o n t r o l l e d  geological 

and geochemical s tudy ,  a s  descr ibed  i n  this r epor t .  

There i s  no known h i s t o r y  of  "old" exp lo ra t ion  i n  this imnediate a rea .  I t  

i s  worth no t ing ,  however, t h a t  the claim block l i es  on ly  8 km NW o f  Mitchell 

I n l e t ,  the s i t e  of the f i rs t  lode gold mine i n  British Columbia. 

from this mine i s  believed t o  have been 304 oz o f  gold and 30 oz of  s i lver ,  

mined from a f rayed  q u a r t z - c a l c i t e  s t r i n g e r  system i n  T r i a s s i c  Karmutsen 

The production 
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(p i l low lava f a c i e s )  volcanics .  

c h l o r i t e  and pumpel l y i  t e .  

Wall rock a l t e r a t i o n  included minor s i l i c a ,  w 
- T  

LOCATION AND ACCESS (Figures  1 and 2a)  

The property l i e s  740 km NW of Vancouver, B. C .  and 35 km SW of  the a i r p o r t  

a t  Sandspi t  i n  the Queen Char lo t t e  I s lands .  I t  i s  a c c e s s i b l e  only by f l o a t  

plane,  h e l i c o p t e r  o r  boat from Sandspi t  t o  the well pro tec ted  waters  o f  the  

a p t l y  named Secur i ty  I n l e t .  Access t o  higher e l e v a t i o n s  on the property i s  

bes t  by h e l i c o p t e r ,  a s  i s  t h a t  t o  the less pro tec ted  Insk ip  Channel s i d e  ( a t  

low t i d e ) .  

CLAIMS ( F i g .  2b) 

The fol lowing compri 2 the ent i r  property a t  time of  w r i t i n g  and a l l  a r e  

r e g i s t e r e d  i n  the name o f  Chevron Canada Limited. (19 
Name No. of Units Record No. 

Ov e r p  roo f 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

4 
2 

12 
12 
6 

15 
15 
18 
20 
20 
20 

4 

677 
673 
6 74 
675 
6 76 
678 
679 

1305 
1306 
1307 
1308 
1309 

Record Date 

28 Ju ly  1978 
II 

II 

II 

II 

29 May 1979 
II 

II 

II 

II 
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, '-: 
i 

._ 
-. 

- / Y  80 81 

, I ,-. 

i 
'\' I 

- I  

N I 

88 10 
84 85 . 86 .. 87 

1JL 1;2 
2a30oom. E. 





3. 

GEOGRAPHY (Fig.  2a)  

E s s e n t i a l l y  the claims cover a rough, narrow, and near ly  t reeless  scrub,  

spruce p la teau  some 6 km long,  and the ad jacen t  heavily f o r e s t e d  40" slopes. 
, -7- 

Terra in  nego$t iabi l  i t y  on f o o t  below the p l a t eau ,  cannot be considered easy. 

The overall  r e l i e f  i s  890 m. 

The c l ima te  i s  t y p i c a l  of  West Coast r a i n  f o r e s t ,  w i t h  a y e a r l y  p r e c i p i t a t i o n ,  

(mainly September t o  May), of poss ib ly  500 cm. 

water i s  not  always abundant a t  h igher  e l e v a t i o n s  w h i c h  d r a i n  quick ly  dur ing  

Despite the amount of  r a i n f a l l ,  

d ry  spells.  There a r e  seve ra l  small l a k e s ,  however, which do not  show on 

the 1 : 50,000 topographic map. 

GEOLOGY 

General 

In the 1981 f i e l d  season 120 person-days were spent mapping much of  the proper ty  
(Lur 

t h a t  had not  prev ious ly  been s tud ied .  The general s t r a t i g r a p h y  of  the proper ty  

i s  a s  follows: 

T e r t i a r y  - Masset Formation ( ? ) :  r h y o l i t e  flows, (qua r t z )  f e l d s p a r  porphyry, 
r h y o l i t e  porphyry, gabbro i n t r u s i o n s  
and d a c i t e  porphyry plug. 

J u r a s s i c  - Yakoun Formation: a n d e s i t e  tuff  and poss ib ly  agglomerate. 

[ Kunga Formation (? ) :  
c t o  massive grey limestone. 

[ Karmutsen Formation: 

black a r g i l l i t e ,  t h i n l y  bedded black 

a n d e s i t i c  b a s a l t  l avas ,  p i l low and 
amygdaloidal f a c i e s  present, and i n t e r f l o w  
sediments. 

T r i a s s i c  - 

Karmutsen Formation 

The T r i a s s i c  b a s a l t s  of  the Karmutsen Formation, the o l d e s t  rocks present 

on the Queen Char lo t t e  I s l a n d s ,  a r e  the  most widely d i s t r i b u t e d  rocks on the 

property. 

w 
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The Karmutsen Formation i s  composed of  a n d e s i t i c  b a s a l t s  w i t h  a subord ina te  

amount of  i n t e r f l o w  sedimentary rock. Massive, amygdaloidal and p i l low b a s a l t s  

have been seen on the property.  
, 

- <  

The d i s t r i b u t i o n  o f  p i l low b a s a l t s  i s  mainly a t  high levels i n  the topography 

(and s t r a t i g r a p h y ? )  on the p l a t eau  on "C" g r i d ,  a s  well a s  from "B"  g r i d  p la teau  

t o  the north.  These b a s a l t s  a r e  f ine gra ined ,  gene ra l ly  grey-green t o  black, 

w i t h  disseminated p y r i t e  and a r e  o f t e n  weakly po rphyr i t i c .  

o f t e n  rimmed by q u a r t z  and ep ido te  and the i n t e r p i l l o w  interstices f i l l e d  w i t h  

quartz ' ,  ep ido te ,  c h l o r i t e  and minor p y r i t e  ( t h i n  s e c t i o n  S-DI-6). 

The p i l lows  a r e  

These 

i n t e r s t i c e s  are r e f e r r e d  t o  a s  q u a r t z  ' b u l l s '  o r  pods. 

In t ra -p i l low b recc ia s  a l s o  known a s  " squ igg ly i t e "  were observed i n  a few 

loca t ions  on IIB" g r i d ,  a l t h o u g h  their  d i s t r i b u t i o n  is  poss ib ly  more widespread. 

Highly a l t e r e d  fragments mainly of vo lcanic  g l a s s ,  c h l o r i t e  and q u a r t z  occur 

w i t h i n  a matr ix  of  q u a r t z ,  p l ag ioc la se  and z e o l i t e ,  probably laumont i te  ( t h i n  

section S-DI-22 and S-01-3a). 

The amygdaloidal and massive b a s a l t s  occur on the steeper s lopes  , topographica l ly  

and probably a l s o  s t r a t i g r a p h i c a l l y  lower than the p i l low b a s a l t s .  The upper  

con tac t  of the massive t o  amygdaloidal b a s a l t s  appears a s  s tun ted  vegeta t ion  

on benches on the a e r i a l  photographs. 

The massive b a s a l t s  range from grey-green t o  dark green i n  co lou r ,  and f ine 

gra ined ,  weakly p o r p h y r i t i c  and conta in  a moderate amount o f  disseminated 

p y r i t e .  

s ec t ion .  I r r e g u l a r l y  shaped blebs of  c h l o r i t e ,  and s e r i c i t e  were found t o  

be almost completely r ep lac ing  p l ag ioc la se  phenocrysts ( t h i n  sect  on S-SM- 

22, 26, 212, 219, 285; S-DI-SAC and SB-BP-6a). 

The p o r p h y r i t i c  na tu re  of  these rocks,  was not iced  main y i n  t h i n  
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cr The amygdaloidal b a s a l t s  a r e  maroon t o  grey-green, f i n e  grained, c o n t a i n  

disseminated p y r i t e ,  and l o c a l l y  c h a l c o p y r i t e .  The v e s i c l e s  a r e  f i l l e d  w i t h  

qua r t z ,  c a l c i t e  and a r e  o f t e n  l i n e d  w i t h  c h l o r i t e  ( t h i n  s e c t i o n  S-SM-38). 
, 

- r  

The Karmutsen b a s a l t s  have been s i l i c i f i e d  i n  places (see " A l t e r a t i o n " ) .  

Cherty and a r g i l l a c e o u s  i n t e r f l o w  sedimentary rocks a r e  a l s o  p a r t  o f  t h e  

Karmutsen Formation. 

t h e  l imestones and a r g i l l i t e s  on t h e  n o r t h  shore o f  I n s k i p  Channel, t h e r e  does 

n o t  appear t o  be any ambigui ty  w i t h  t h e i r  age and r e l a t i v e  p o s i t i o n  w i t h i n  

t h e  s t r a t i g r a p h y .  

These ou tc rop  a long  t h e  n o r t h e r n  end o f  "B'l g r i d .  U n l i k e  

These c h e r t y  and a r g i l l a c e o u s  sediments represent  d e p o s i t i o n  d u r i n g  a quiescence 

i n  T r i a s s i c  v o l c a n i c  a c t i v i t y  i n  t h e  T r i a s s i c .  

Qrr Sedimentary Rocks (Kunga Format ion?) 

Sedimentary rocks ou tc rop  predominant ly a long t h e  n o r t h e r n  shore o f  I n s k i p  

Channel, i n  a band de f i ned  by a v e g e t a t i o n  anomaly through t h e  southwest end 

o f  ''B'' g r i d  and a t  t h e  western end o f  t h e  peninsula.  

The sediments range from t h i n l y  bedded b l a c k  a r g i l l i t e s  and l imestones t o  massive 

grey l imestones t h a t  a r e  o f t e n  q u i t e  r u s t y ,  c o n t a i n  disseminated p y r i t e ,  and 

a r e  c u t  by q u a r t z  and carbonate ( a n k e r i t e ? )  veins.  

and a r g i l l i t e s  i s  uncer ta in .  

" S t r u c t u r e "  1. 

The age o f  t h e  l imestones 

They may be T r i a s s i c  and/or J u r a s s i c  (see 

Ju rass i c  Volcanic  Rocks 

Adjacent t o  t h e  r h y o l i t e  bench on "B" g r i d  (and a t  t h e  south eas te rn  end o f  

" C "  g r i d )  andes i te  t u f f s  o f  t h e  Yakoun Formation outcrop. QV 
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The a n d e s i t i c  tuffs a r e  medium t o  f ine  gra ined ,  dark green, typ ica l  of the 

Yakoun Formation and conta in  disseminated p y r i t e .  Their a r e a l  d i s t r i b u t i o n  

is  not  c l e a r l y  o u t l i n e d ,  a consequence o f  the d i f f i c u l t y  o f  dis t inguish3ng 

them i n  the f i e l d  from the Karmutsen b a s a l t s .  

w 

Rhvol i t e  

Rhyolites occur  a s  intrusive dykes and (probably extrusive) flow-banded sheets. 

The former wi l l  be d iscussed  i n  the s e c t i o n  on ( q u a r t z )  f e l d s p a r  porphyries.  

Flow-banded r h y o l i t e s  occur a t  the nor th  end of  " B l l  g r i d  on the shore  west 

of  the head of  S e c u r i t y  I n l e t ,  a s  well a s  on the lower p la teau .  

i s  a very f ine gra ined ,  white t o  pa l e  grey ,  homogeneous,distinctly f o l i a t e d  

rock. Disseminated su lph ides ,  mainly p y r i t e ,  commonly a r e  found w i t h i n  the 

r h y o l i t e .  

Formation. 

Masset r h y o l i t e s  elsewhere and i t s  proximity t o  the gabbro, a poss ib l e  feeder 

f o r  T e r t i a r y  b a s a l t s ,  a l s o  suggests t h a t  the r h y o l i t e  may be p a r t  o f  the Masset 

Formation. 

on the proper ty .  

v e i n s ,  and poss ib ly  by the gabbros. 

The r h y o l i t e  

The  r h y o l i t e  i s  thought t o  be T e r t i a r y  i n  age ,  p a r t  o f  the Masset 

The flow-banded na tu re  of  these r h y o l i t e s  is q u i t e  s i m i l a r  t o  
Qy 

The flow banded r h y o l i t e s  a r e  c e r t a i n l y  among the youngest rocks 

They a r e  cut  only  by the ( q u a r t z )  f e l d s p a r  porphyr ies ,  q u a r t z  

(Quar t z )  Fe ldspar  Porphyry (and Rhyolite Porphyry) 

The ( q u a r t z )  f e l d s p a r  and r h y o l i t e  porphyry i n t r u s i o n s  of probably T e r t i a r y  

age occur  mainly a s  dykes of  various dimensions and o r i e n t a t i o n s .  The most 

abundant exposure o f  these dyke rocks i s  on the p la t eau  of  "C" g r i d  where the 

network of  dykes begins t o  resemble a broad s c a l e  stockwork. 

(qua r t z )  f e l d s p a r  porphyry dykes a r e  a l s o  common on the nor th  e a s t  end of " B "  

g r i d  a long  the steep v a l l e y  wall .  

Karmutsen b a s a l t  a s  well a s  o t h e r  rock types .  

Rhyolite and 

These f e l s i c  dykes cut a l l  f a c i e s  of  the qcJl 
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w The r h y o l i t e  and ( q u a r t z )  f e l d s p a r  po rphy r ies  a r e  f i n e  grained, w h i t e  t o  p a l e  

grey rocks l a c k i n g  su lph ides and c o n t a i n i n g  p l a g i o c l a s e  and o f t e n  q u a r t z  pheno- 

c r y s t s  t h a t  a r e  u s u a l l y  subhedral and anhedral ,  r e s p e c t i v e l y .  These po rphy r ies  

a r e  u s u a l l y  quar tz-ve ined t o  some degree w i t h  ( q u a r t z )  f e l d s p a r  porphyry b recc ias  

L 
- J  

f o rm ing  i n  areas o f  i n t e n s e  s i l i c i f i c a t i o n ,  as on " C "  g r i d .  The c lose  s p a t i a l  

r e l a t i o n  of s i l i c i f i c a t i o n  t o  t h e  dykes i s  q u i t e  s t r i k i n g .  These r h y o l i t i c  

po rphy r ies  may be feeders f o r  now eroded f e l s i c  Masset vo l can ics .  

Daci t e  Porphyry 

A smal l  d a c i t e  porphyry p l u g  perhaps g e n e t i c a l l y  r e l a t e d  t o  t h e  (qua r t z )  

f e ldspar  porphyry dykes discussed above, occurs on t h e  n o r t h  eastern end o f  

" C "  g r i d .  

t h a t  runs p a r a l l e l  t o  t h e  stream bed. 

t o  be T e r t i a r y  i n  age. 

s i l i c e o u s ,  f i n e  gra ined rock  w i t h  subhedral p l a g i o c l a s e  phenocrysts. The rocks 

a r e  o f t e n  weakly f r a c t u r e d ,  weakly q u a r t z  veined and c o n t a i n  disseminated 

p y r i t e .  

A r e g i o n a l  l ineament s tudy suggests a f a u l t  bounded n o r t h e r n  con tac t  

T h i s  d a c i t e  porphyry p l u g  i s  thought 

w The d a c i t e  porphyry i s  a p a l e  green, moderately 

The d a c i t e  porphyry p l u g  i s  perhaps a r e l i c t  o f  a ven t  f o r  t h e  f e l s i c  Masset 

v o l c a n i c s  o f  T e r t i a r y  age. 

Gabbro 

Gabbro i s  seen ma in l y  on t h e  western end o f  "B" g r i d  a long  t h e  shore east  of 

Kennedy p o i n t ,  n o r t h  o f  Baylee Bay and forms t h e  o u t e r w a l l  f o r  p a r t  of t h e  

r h y o l i t e  bench. 

The gabbro i s  a dark coloured, f a i r l y  f resh ,  homogeneous and medium t o  coarse 

g ra ined  rock  c o n t a i n i n g  disseminated p y r i t e  ( t h i n  s e c t i o n  S-SM-216). Qr It i s  
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l o c a l l y  more d i o r i t i c  then gabbroic.  

a now eroded Te r t i a ry  b a s a l t .  

I t  could represent  feeder  mater ia l  f o r  

Al te ra t ion  

Despite the f a c t  t h a t  5 r e l a t i v e l y  inexperienced mappers shared the  geological 

mapping a f a i r  degree of consis tency of no ta t ion  was achieved. The in t e r spe r s ing  

of l i n e s  mapped by the  ind iv idua l s ,  and d a i l y  cross-checking with the  most 

s e n i o r ,  yielded a reasonably good r e l i a b i l i t y  i n  o u t l i n i n g  the  ex tens ive  a l t e r a -  

t i on  zones. 

Data was co l l ec t ed  on the  presence,  physical  form and degree of s i l i c a ,  tourma- 

l i n e ,  c h l o r i t e ,  apparent ep ido te ,  carbonate ,  hemati te ,  su lphides ,  and  rust. 

The degree was spec i f i ed  by a sub jec t ive  re ference  t o  l o c a l ,  weak, moderate, 

o r  i n t ense  f o r  each mineral with d i f f e r e n t  range f o r  each mineral .  

The s i l i c i f i c a t i o n  (Fig.  6a)  proved t o  be by f a r  t h e  most useful and  i n t e r e s t i n g  

mode of a l t e r a t i o n .  One could wax eloquent ly  and ex tens ive ly  on the  unusual 

degree of development and v a r i e t y  of form of t h e  s i l i c e o u s  a l t e r a t i o n  on t h i s  

property.  A t h i r d  of t he  r a t h e r  l a rge  a rea  mapped provided s i l i c i f i c a t i o n  

in one form o r  another.  For brev i ty  t h e  forms can be l i s t e d  as fol lows:  

Major q u a r t z  veins  ( a t t a i n i n g  7 m by 550 m )  

Quar t z  stockworks 

Quar t z  breccia  zones 

Minor qua r t z  ve ins ,  both open or vuggy and t i g h t l y  sealed 

Quar t z  f i l l e d  microf rac tures  

Pervasive s i l i c i f i c a t i o n ,  w i t h  o r  without accompanying veining 

Quartz  pods and  lenses  
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I n  general,  t h e  major  zones show an outward p rog ress ion  from t h e i r  c e n t r e  more 

o r  l e s s  i n  t h e  o rde r  ( f rom t h e  t o p  down) o f  t h e  above l i s t .  

- T  

The s i l i c e o u s  zones a r e  w i d e l y  d i s t r i b u t e d  throughout t h e  p r o p e r t y  b u t  seem 

t o  show some 

There i s  a l s o ,  i n  a t  l e a s t  some cases, a s p a t i a l  r e l a t i o n  t o  NE t r e n d i n g  major  

tendency t o  favour  t h e  h i g h e r  topographic and/or l i t h o l o - g i c  l e v e l s .  

f a u l t  zones. 

No p a r t i c u l a r  rock t y p e  seems t o  be favoured as a host,  a l though t h e  form o f  

s i l i c i f i c a t i o n  va r ies .  T i g h t  q u a r t z  v e i n i n g  i n  t h e  amygdaloidal and massive 

basa l t s ,  f o r  instance,  changes t o  t i g h t  ve in ing ,  open ve in ing ,  and "podding", 

i n  t h e  o v e r l y i n g  p i l l o w  basa l t s .  The pods form a t  t h e  p i l l o w  boundaries and 

o c c a s i o n a l l y  e n t i r e  p i l l o w s  a r e  rimmed w i t h  qua r t z .  

One p o s s i b l e  ambigui ty  should be p o i n t e d  out.  

t h e  " A "  g r i d  basel ine,  what i s  mapped as s i l i c i f i e d  b a s a l t  cou ld  p o s s i b l y  be 

dac i te .  

l i k e l y ,  from t h e  general e x t e n t  of t h e  s i l i c i f i c a t i o n  t h a t  these areas a r e  

indeed basal t . 

I n  a few areas, such as near 

Al though d a c i t e s  a r e  n o t  uncommon i n  t h e  Karmutsen Formation, i t  seems 

Almost a l l  geochemical evidence f o r  t h e  presence o f  Au i s  f rom s i l i c i f i e d  zones. 

Probably s i l i c a - r i c h  s o l u t i o n s  t r a n s p o r t e d  t h e  Au t o  i t s  p resen t  s i t e s .  

t h e  s i l i c a  cou ld  be p r o t e c t i n g ,  by encapsulat ion,  Au from e r o s i o n  w i t h i n  t h e  

s i l i c i f i e d  zones. 

However, 
/- 

Tourmaline (F ig .  6a) i s  abundant w i t h i n  one s p e c i f i c  area ("C" g r i d )  and i s  

t h e  o n l y  m ine ra l  w i t h  a s t r o n g  p o s i t i v e  c o r r e l a t i o n  t o  s i l i c a .  

o f  tourmal ine c r y s t a l s  ( t h i n  s e c t i o n  SM-47) a lmost complete ly  rep lace  p l a g i o c l a s e  

phenocrysts w i t h i n  s i l i c i f i e d  r h y o l i t i c  f e l d s p a r  po rphy r ies  , and t o  a l e s s e r  

R a d i a t i n g  c l u s t e r s  



degree t h e  p l a g i o c l a s e  phenocrysts i n  t h e  d a c i t e  porphory s tock.  

abundant b lack  v e i n i n g  and b l a c k  b r e c c i a  ma t r i ces  and b l a c k  i r r e g u l a r  dissemina- 

t i o n s  i n  t h e  same area almost c e r t a i n l y  rep resen t  a ve ry  h i g h  degree - 'o f  

t ou rma l ine  a l t e r a t i o n .  

I n  a d d i t i o n ,  

b 

C h l o r i t e  i s  u b i q u i t i o u s  throughout t h e  b a s a l t s ,  and f o r  t h i s  reason i s  o n l y  

shown on t h e  a l t e r a t i o n  map (F ig.  6b) where unusual ly  in tense.  

c e r t a i n l y  represents  a pr imary,  d iagene t i c ,  o r  r e g i o n a l  a l t e r a t i o n  f a c i e s  of 

l i t t l e  use t o  ou r  e x p l o r a t i o n  e f f o r t .  

has been observed i n  a few l o c a l i t i e s ,  b u t  n o t  s y s t e m a t i c a l l y  mapped. 

m a t e r i a l  has been observed i n  t h e  v i c i n i t y  of t h e  o l d  Blue Mule Au mine a t  

Kootenay I n l e t ,  18 km t o  t h e  south o f  t h e  S e c u r i t y  p roper t y .  It i s  p o s s i b l e  

t h a t  t h i s  subspecies cou ld  be u s e f u l l y  mapped i n  f u r t h e r  work. 

It almost 

A subspecies o f  b l u i s h - t i n t e d  c h l o r i t e  

S i m i l a r  

Epidote,  as mapped (F ig.  6b) may n o t  i n  f a c t  be epidote,  a t  l e a s t  n o t  e n t i r e l y .  

Th in s e c t i o n  s tudy on same rock  s e c t i o n s  has revealed apparent ep ido te  t o  be 

a subequal c h l o r i t e - s e r i c i t e  mix. It i s  i n t e r e s t i n g  t h a t  some o f  t h e  mapped 

ep ido te  zones a r e  p e r i p h e r a l  t o  s i l i c i f i c a t i o n .  Anomalous zones A I - B I ,  B I I ,  

and B I V  p rov ide  good examples o f  t h i s .  

t i o n )  may be zoned p e r i p h e r a l l y  t o  s i l i c i f i c a t i o n  i n  t h e  c l a s s i c  s t y l e ,  and 

Thus s e r i c i t i z a t i o n  ( a r g i l l i t i c  a l t e r a -  

as i s  now known t o  be t h e  case a t  t h e  C i n o l a  Au depos i t ,  60 kin t o  t h e  n o r t h  

of Secur i t y .  

The "epidote"  i s  p resen t  i n  t h e  b a s a l t s  i n  c l o s e  a s s o c i a t i o n  w i t h  q u a r t z  on 

p i l l o w  r ims, as minor  ve in ing ,  as i r r e g u l a r  patches, and as replacements of 

p l a g i o c l a s e  phenocrysts. 

S e r i c i t e  i s  a l s o  seen i n  t h i n  sec t i ons  (S-SM-9 and 67) r e p l a c i n g  p l a g i o c l a s e  

i n  phenocrysts i n  t h e  f e l d s p a r  po rphy r ies .  

It appears t o  be r e s t r i c t e d  t o  t h e  b a s a l t s .  
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Carbonate ( F i g .  6b) a l t e r a t i o n  shows a d i s t i n c t  regional zoning. C a l c i t e  veins 

a r e  common a t  lower topographic and s t r a t i g r a p h i c  l e v e l s ,  and a r e  per ipheral  

t o ,  o r  d i s t a n t  from, the zones of s i l i c i f i c a t i o n .  

and the shore l ines  a r e  p a r t i c u l a r l y  favoured. These a r e  a l s o  the s i tes  of 

t he  more abundant C u ,  and a r e  general ly  d i s t a n t  from s i g n i f i c a n t  Au o r  As. 

Locally a c l e a r  inverse  r e l a t i o n s h i p  t o  epidote  i s  noted. 

The west end of the' property 

Ca lc i t e  i s  a l s o  commonly present  as ves i c l e  f i l l i n g s  i n  the b a s a l t s .  

Of spec ia l  i n t e r e s t  a r e  severa l  reported occurrences o f  a n k e r i t e  a t  the west 

end of the  peninsula.  

i t  could be much more widespread than i s  apparent. 

Inasmuch a s  this i s  d i f f i c u l t  t o  i d e n t i f y  in  the  f i e l d ,  

Hematite ( F i g .  6b) a l s o  occurs more widely towards t h e  west end of the property 

and a t  lower s t r a t i g r a p h i c  and/or topographic l eve l s .  I t  i s  o f t en  c lose  t o ,  

and p a r a l l e l  i n  t rend t o ,  carbonate a l t e r a t i o n ,  b u t  some areas  show overlap.  

I t  could,  as  elsewhere i n  the Queen Char lo t te  I s lands ,  c o r r e l a t e  with major 

f a u l t s ,  b u t  there i s  limited evidence f o r  t h a t  i n  

Sulphides i n  the form of p y r i t e  and p y r r h o t i t e  a r e  

disseminated form, b u t  only r a r e l y  a s  f r a c t u r e  f i l  

l eve l s  o f  more than a few percent .  A t  the risk o f  

h i s  case.  

extremely common i n  f i n e l y  

i n g s ,  and in  no case a t  

some ambiguity both obviously 

sulphide-bearing outcrops and rus ty  outcrops have been emphasized on F i g .  6b. 

The ambiguity i s  t h a t  some o f  the rust could represent, f o r  example, anke r i t e .  

Chalcopyrite i s  f a i r l y  common on the Inskip channel shore l ine .  The  better occur- 

rences wi l l  be discussed under "Mineral izat ion".  Geochemically anomalous l e v e l s  

o f  C u  show an i n t e r e s t i n g  proximity t o ,  b u t  c l e a r  inverse r e l a t i o n s h i p  w i t h  

"epidote" a1 t e r a t i o n .  However, l i k e  the "epidote" they tend  t o  be marginal 

t o  t h e  s t ronges t  of the s i l i c i f i c a t i o n .  
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Other su lph ides  a r e  n o t  common, r e s t r i c t e d  t o  minor  amounts of arsenopy r i t e  

and even r a r e r  galena, and s p h a l e r i t e .  

Illr, 

-r 

S q u i g g l y i t e  was a l s o  noted, i n  two l o c a t i o n s ,  by one mapper. For  those n o t  

f a m i l i a r  w i t h  t h i s  term, i t  represents  an apparent ly  s i l i c i f i e d  b a s a l t ,  t h e  

hand specimen f rom which shows an i n c r e d i b l y  i n t r i c a t e  s w i r l i n g ,  e r r a t i c  

t ex tu re .  Th in  s e c t i o n  s tudy revea led  t h i s  t o  be i n  f a c t  an i n t r a p i l l o w  

brecc ia,  o therw ise  known as d a l l a s i t e  (see "Karmutsen Format ion") .  

An at tempt  t o  summarize t h e  r e l a t i o n s h i p s  between t h e  va r ious  types of 

a l t e r a t i o n  f o l l o w s  i n  Table #4. 

M i n e r a l i z a t i o n  

The mode o f  g o l d  m i n e r a l i z a t i o n  i s  n o t  y e t  c l e a r l y  understood. 

samples o f  v i s i b l e  g o l d  were found t h i s  season w i t h i n  q u a r t z  ve ins  of t h e  

Two p o s s i b l e  

cr 
h i g h l y  s i l i c i f i e d  and b recc ia ted  (qua r t z )  f e l d s p a r  porphyry h igh  on " C "  

g r i d .  The v i s i b l e  g o l d  was very  f i n e  gra ined and occur red  w i t h i n  a weakly 

open q u a r t z  v e i n  assoc ia ted  w i t h  a smal l  amount of r u s t .  

The bes t  g o l d  va lue  t o  da te  i s  f rom a 1978 JMT sample H1270 on t h e  "A"  g r i d  

t h a t  assayed 1.3 oz Au pe r  ton.  

l imestone. 

Th is  was of a quar t z  v e i n  c u t t i n g  massive grey 

The go ld  i s  s t r o n g l y  assoc ia ted  w i t h  q u a r t z  ve in ing ,  and, on a broader  sca le,  

w i t h  s i l i c i f i c a t i o n .  

The copper m i n e r a l i z a t i o n  i s  s t r o n g l y  associated w i t h  carbonate (anke r i t e? )  

ve in ing  and lenses. 

a re  c u t t i n g  moderat ley hemat i t i zed  amygdaloidal basa l t s .  

Cha lcopy r i t e  and ma lach i te  occur  w i t h i n  these ve ins  t h a t  

4M 



TABLE #4 

I 

I 
I Au 

c 

TOURMA- 
LINE . 

CALCITE CALCITE 
(ANKERITE?) 

Note: These relationships not applicable in 
northern area underlain by rhyolite. 

I 
I 

DOWNWARDS 
or 

WESTWARDS 

H EMAT I TE 
d 

I 
Approx. 1 km. 

I 
I 
I 

ALTERATION ZONING 
SECURITY PR~PERTY 
September 1981 
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The copper and gold minera l iza t ion  appear t o  be independent, w i t h  Au occurr ing 

mainly in  the high topographical and s t r a t i g r a p h i c a l  l e v e l s  of pi l low basa l t s  
w 

as  well a s  t h e  flow banded rhyo l i t e .  The Cu occurs a t  a lower level  w i t h i n  

amygdaloidal b a s a l t s .  

of a hydrothermal nature. 

In both cases Au and Cu a r e  assoc ia ted  s t rongly  t o  veining 

S t ruc tu re  

Block-fault ing seem t o  be a major f e a t u r e  of the geological  environment on 

the Secur i ty  property.  

a down-dropped T e r t i a r y  block of considerable  displacement along the Secur i ty  

I n l e t  sho re l ine .  

across  a NNE t r e n d i n g  l i n e  600 m i n  from t h i s  sho re l ine .  

t i l t i n g ,  i s  implied.  

Block-fault ing i s  common elsewhere i n  t he  Queen Char lo t t e  I s l ands ,  and may 

r e l a t e  t o  basin formation e a r l y  i n  the J u r a s s i c .  

a t  Buck po in t ,  20 km t o  the  NW. 

The rhyo l i t e s  on "B" gr id  almost c e r t a i n l y  represent  

In addi t ion a major discordance of bedding s t r i k e s  i s  evident 

A major f a u l t ,  w i t h  

CI' 

I t  i s  probable,  f o r  example, 

Such f a u l t i n g  could i n  pa r t  explain the presence of  sedimentary rocks,  l i t h o l o g i -  

c a l l y  i d e n t i c a l  t o  the  Kunga, along the Inskip Channel shore l ine .  

Lineaments a r e  well defined and abundant. 

ones f a l l  i n t o  3 main groups, N10 t o  30"E, N 5 5  t o  60"E, and N60 t o  70"W. 

evidence f o r  f a u l t i n g  was found a t  the s i t e  o f  many of these  lineaments. 

The trends of t he  more prominent 

Field 

Fractur ing.  

and these  a r e  of ten  o f f s e t  and/or cu t  by f r a c t u r e s .  

minimum of two generat ions of f r a c t u r i n g ,  one pre-dat ing and one post-dat ing 

the s i l i c i f i c a t i o n  event.  

On an outcrop s c a l e  some of the f r a c t u r e s  a r e  i n f i l l e d  with quar tz  

T h i s  would ind ica t e  a 
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Fold ing,  which c o u l d  w e l l  have occurred c o n c u r r e n t l y  w i t h  b l o c k - f a u l t i n g ,  i s  

ev iden t  l o c a l l y  i n  t h i n  bedded sediments on t h e  I n s k i p  Channel s h o r e l i n e ,  and 
eJ 

a p o s s i b l e  synform has been o u t l i n e d  by mapping i n  t h i s  area. I n  genera l ,  

however, f o l d i n g  i s  probably  a broad and open warping, w i t h  o n l y  l o c a l i z e d  

t i g h t e r  f o l d i n g  near f a u l t s .  

I n t e r f l o w  sedimentat ion.  I n  some areas o f  t h e  " A "  and "B"  g r i d s  t h e r e  a r e  

a r g i l l a c e o u s  and limy o r  c h e r t y  sediments t h a t  a r e  i n  c l e a r  conformable r e l a t i o n  

t o  T r i a s s i c  b a s a l t s  b o t h  above and below. Despi te  t h e i r  s i m i l a r i t y  t o  Kunga 

rocks they a r e  almost i n d i s p u t a b l y  i n t e r f l o w  sediments. 

h i g h l y  d i sp laced  Kunga rocks and e a r l i e r  b u t  s i m i l a r  i n t e r f l o w  sediments 

I n  o t h e r  words b o t h  

probably c o e x i s t .  

GEOC HEM I STRY 

U General 

A t o t a l  of  1197 samples were c o l l e c t e d  i n  June and August o f  1981 and analyzed 

f o r  Au, As and Cu, The 

sample d i s t r i b u t i o n  i s  as f o l l o w s :  

o f  these (868) samples were a l s o  analyzed f o r  Ag. 

Sample t y p e  Number o f  samples 

S o i l  o r  s i l t  838 

Rock 35 9 

The s o i l s  were c o l l e c t e d  predominant ly  on 200 m x 100 m and 100 m x 50 m g r i d s  

w i t h  50 m x 50 m fo l l ow-up  i n  some areas o f  i n t e r e s t  and 400 m x 100 m sampling 

on t h e  western end o f  " C "  g r i d .  S o i l s  were a l s o  c o l l e c t e d  on r e g i o n a l  p roper t y  

type t rave rses .  

depth o f  15 cm t o  20 cm us ing  p rospec t i ng  p i c k s  and h i g h  we t -s t reng th  paper 

The s o i l s  were sampled m a i n l y  from t h e  "B" h o r i z o n  a t  an average 
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sample bags. 

Vancouver. 

The samples were analyzed by Vangeochem Lab Ltd.  i n  Nor th  

- 7  

The rocks sampled were a l s o  analyzed by Vangeochem Lab L td .  and, i n  a d d i t i o n ,  

a s u i t e  o f  73 rocks was sent  t o  Bondar-Clegg Co. L t d .  i n  Nor th  Vancouver f o r  

Au a n a l y s i s  by t h e  combined F i r e  Assay p l u s  Atomic Absorpt ion method. 

e x c e l l e n t  match can be made between t h e  r e s u l t s  o f  two methods. 

techniques a r e  o u t l i n e d  i n  t h e  Appendix. 

An 

The a n a l y t i c a l  

Rock Anomalies 

A d e s c r i p t i o n  o f  t h e  rock  samples c o l l e c t e d  t h a t  c o n t a i n  s t r o n g l y  anomalous 

values o f  g o l d  ( + l o 0  ppb Au) a r e  l i s t e d  i n  Table #l. 

w i t h  anomalous g o l d  values were e i t h e r  h e a v i l y  s i l i c i f i e d  o r  q u a r t z  veined. 

The presence o f  s i l i c a  i n  t h e  form o f  q u a r t z  ve ins  and/or o v e r a l l  s i l i c i f i c a t i o n  

i n  these anomalous rocks would suggest a r e l a t i o n s h i p  between t h e  g o l d  content  

of t h e  r o c k  and l a t e  stage i n f l u x  o f  s i l i c a .  

conta ined disseminated s u l p h i d e - p y r i t e  o r  p y r r h o t i t e .  The l a t t e r  are,  however, 

of a lmost proper ty-wide d i s t r i b u t i o n .  

It was found t h a t  rocks 

I n  genera l ,  these rocks a l s o  

A l i s t e d  d e s c r i p t i o n  o f  rock  samples t h a t  c o n t a i n  h i g h l y  anomalous copper 

( 500 ppm Cu) f o l l o w s  i n  Table #2. 

Rocks w i t h  s t r o n g l y  anomalous gold ( + l o 0  ppb Au) occur g e n e r a l l y  i n  3 zones. 

The l a r g e s t  zone i s  w i t h i n  s i l i c i f i e d  p i l l o w  b a s a l t s  a t  t h e  southeast end o f  

t h e  "B" g r i d .  Another zone i s  on t h e  lower "p la teau"  i n  f l o w  banded r h y o l i  es 

a t  t h e  n o r t h  end o f  t h e  "B" g r i d .  A smal l  zone d e f i n e d  by one h i g h l y  anoma ous 

sample i s  l o c a t e d  on t h e  southern end o f  t h e  " C "  g r i d .  
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TABLE #1 

SECURITY - M486 

ROCK SAMPLES 

(Au r i c h )  

1v-10-20 
P .  1 

S mple No. - 

S-94-28 

SB-DH- 11 4 

S-TS-18 ‘I 

SB-DH-104 

SB-QVI-6 

S-DI-33 

S-DI-31a 

S-SM-67 

S-SM-73 

SB-DH-103 

S-SM- 201 

Area 

B 

- 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

F i  
I 

I d  Desc r ip t i on  

0.5 m wide quar t z  v e i n  w i t h  heavy disseminated p y r i t e  c u t t i n g  
h i g h l y  f r a c t u r e d  moderately c h l o r i  t i  zed, weakly saussur i  t i z e d  
b a s a l t  w i t h  moderate disseminated p y r i t e .  

Flow banded r h y o l i t e ,  moderately c h l o r i t i z e d  w i t h  moderate 
disseminated p y r i t e .  

Rhyo l i t e  w i t h  moderate p y r i t e  and weak quar tz  v e i n i n g  

Massive quar t z  v e i n  w i t h  moderate p y r i t e ,  b recc ia ted  a t  con tac t  
w i t h  basa l t .  

Heavy open and c losed quar t z  v e i n i n g  and quar tz  b recc ia  wi th- in  
basa l t .  

Major qua r t z  ve in.  

S i l i c i f i e d  andes i te  w i t h  l o c a l  i n tense  quar t z  ve in ing.  

Quar t z  ve in  t o  in tense quar t z  stockwork (90  m i n  l eng th ) .  

Quar t z  ve in  t o  in tense quar t z  b recc ia  (57 ni i n  l eng th ) .  

Moderately saussu r i t i zed ,  heavy c h l o r i  t i z e d  b a s a l t  w i t h  f r a c t u r e  
c o n t r o l l e d  p y r i t e ,  c u t  by 3-10 cm t h i c k  quar tz  veins.  

Moderately c h l o r i  t i z e d  b a s a l t  w i t h  i n tense  quar t z  v e i n i n g  t o  
qua r t z  brecc ia.  

Au 
(ppb) 

1600 

1100 

900 

680 

570 

435 

425 

380 

360 

320 

270 

A S  
(E) 
> l o o 0  

>loo0 

15 

>loo0 

1000 

80 

60 

500 

1000 

80 0 

>loo0 
4 -  

cu 
(E) 

20 

1 

4 

51 

16 

3 

6 

28 

49 

16 

35 
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TABLE #1 

P.2 

SECURITY - M486 

Sample No. Area 

S -SM- 66 B 

SB-BP-3-4 B 

SB-BP-3-5 B 

S-DI-316 B 

S - D I  - 34 B 

S-PF-24 B 

S-SM-74 B 

S-SM-70 B 

SB-BP-3-2 B 

ROCK SAMPLES 

(Au r i c h )  

F i e l d  Desc r ip t i on  

Moderately a l t e r e d  b a s a l t  w a l l  rock  i n  contac t  w i t h  qua r t z  220 
quar t z  ve in ,  moderately qua r t z  veined. 

H igh ly  s i l i c i f i e d  basa l t ,  w i t h  in tense open quar t z  ve in ing .  
Fractures a re  healed w i t h  qua r t z  and p y r i t e ,  a l s o  t h e r e  i s  
abundant disseminated p y r i t e .  

180 

25 cm widequartz v e i n  c u t t i n g  s i l i c i f i e d  basa l t .  180 

Quar t z  b recc ia  w i t h  moderate r u s t .  175 

S i l i c i f i e d  b a s a l t  w i t h  i n tense  open quar tz  ve in ing .  140 

Quar t z  v e i n  t o  stockwork 4 m wide c u t t i n g  moderately c h l o r i -  
t i  zed b a s a l t  w i t h  p y r i t e .  

110 

Moderately s i l i c i f i e d  b a s a l t  w i t h  weak t o  moderate qua r t z  
ve in ing ,  w a l l  rock  i n  contac t  w i t h  major  quar tz  ve in.  

105 

Massive quar t z  v e i n  - l o c a l l y  qua r t z  b recc ia  t o  stockwork - 100 
over  l eng th  o f  70 m. 

High ly  s i l i c i f i e d ,  f r a c t u r e d  b a s a l t  w i t h  in tense quar t z  100 
ve in ing.  
Abundant disseminated p y r i t e  w i t h i n  t h e  basa l t .  

Fractures a r e  healed w i t h  quar tz  and p y r i t e .  

500 260 

150 5 

40 19 

100 101 

150 12 

20 13 

600 127 

300 18 

200 2 
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c P.l c 
TABLE #I1 

SECURITY - M486 
ROCK SAMPLES 

( C U  r i ch)  
% c u  As 

20 
( E m )  

Sample No. Area F ie ld  Description 

15 cm wide carbonate ( anke r i t e? )  vein with assoc ia ted  12.30 
malachite, cha lcopyr i te  and p y r i t e  cu t t ing  amygdaloidal 
b a s a l t  t h a t  contains  sulphides  i n  vesicles adjacent  t o  
ca l  ci t e  vein. 

S-SM-65 B 

S-SM-64 B 

S-SM-80 B 

4 cm thick zone of  hematite and malachi te  c u t t i n g  through 
moderately hematitic amygdaloidal b a s a l t .  

3.53 '1 0 ,000  

>10,000 

10 nd 

nd Amygdaloidal b a s a l t  w i t h  weak disseminated a rsenopyr i te ,  1.69 
moderate p y r i t e ,  moderate carbonate veins  and malachi te  
f i 11 i ng f r a c t u r e s  loca l  l y  . 

60 

S-SM-38 B Weakly hemati t ic  amygdaloidal b a s a l t  w i t h  c a l c i t e ,  q u a r t z ,  1.22 
c h l o r i t e  and l o c a l l y  malachi te  f i l l i n g  v e s i c l e s ,  con- 
t a i n s  cha lcopyr i te  as disseminated blebs ( f l o a t ) .  

>10,000 2 nd 

1 - 8 mm wide carbonate ( a n k e r i t e ? )  veins  containing .37 
malachite and cha lcopyr i te ,  c u t t i n g  gabbro (vein sample). 

S- SM- 76 B 3 , 580 10 10 

Moderately t o  i n t e n s e l y  f r a c t u r e d  b a s a l t ,  w i t h  
c ha1 copyri te.  

S-DI -36 B 3 , 350 2 nd 

Hematitic amygdaloidal b a s a l t  w i t h  c a l c i t e  and c h l o r i t e  
f i l l i n g  v e s i c l e s ,  w i t h  moderate disseminated p y r i t e .  
Intense open q u a r t z  veining a n d  q u a r t z  breccia w i t h i n  
pi 1 lowed basal t s .  

S-SM-36 B 

S -SM- 2 9 B 

3.200 

2,460 

4 

80 

nd 

60 

S-BC-7 C Highly s i l i c i f i e d  b a s a l t  w i t h  small v e i n l e t s  of p y r i t e .  1,560 35 
'- 

nd 



c c P.2 

TABLE # I1  

SECURITY - M486 
ROCK SAMPLES 

( C u  r i c h )  

Sample No. Area Field Description 

S-SM-75 B Medium t o  coarse  grained b a s a l t  t h a t  i s  cu t  by 
carbonate veins (S-SM-76: see above). 

S-BC-22 B Contact zone between r h y o l i t e  and b a s a l t ,  both 

S-PF-12” B Moderately rus ty  basa l t .  

containing moderate amounts o f  p y r i t e .  

97 0 4 10 

61 0 30 nd 

52 0 2 nd 



16. 

Rocks with anomalous a r sen ic  a r e  found 

gold zones descr ibed above. 

A highly anomalous copper zone has been 

n t he  a reas  t h a t  correspond w i t h  t h e  

defined t o  the  e a s t  of Baylee Bay i n  

t he  v i c i n i t y  of Mussel Beach on the  south western end of "Bl' g r i d .  The h i g h  

copper values a r e  found within moderately hematit ized amygdaloidal b a s a l t s .  

A smaller  copper zone i s  located a t  t he  eas t e rn  ex ten t  of t h e  cen te r  of "B"  

g r i d  w i t h i n  pil low b a s a l t s .  

very loosely assoc ia ted  with the  gold and a r sen ic  zone on "C" g r id .  

There a r e  a few s c a t t e r e d  moderate copper values 

There appears t o  be a s t r o n g  p o s i t i v e  c o r r e l a t i o n  between the  Au and As content  

of t he  rock. 

t h a n  t he  Au zones b u t  t h e r e  i s  a d e f i n i t e  overlap of these  two zones. 

c o r r e l a t i o n  between C u  and e i t h e r  Au o r  As i n  this s e t  of rock samples appears 

t o  be negative.  A few s c a t t e r e d  copper values ( ~ 2 0 0  ppm C u )  occur pe r iphe ra l ly  

t o  t he  Au-As zone on "C" g r id  b u t  t hese  values do not de f ine  a coherent zone. 

Table 3 gives a summary of t h e  main anomalous zones. 

The a reas  of anomalous As values a r e  somewhat more broadly defined 

The 

Blast  P i t s  

Eleven p i t s  were b las ted  on t h e  Secur i ty  gr id  t o  t e s t  t h e  e f f e c t s  of leaching. 

Of these  eleven pits ,  e i g h t  a r e  i l l u s t r a t e d  in  Figure 4. 

The average dimensions of the b l a s t  pits a r e  1.5 m deep by 4.3 m i n  length.  

The p i t s  were b las ted  i n  v a r i e t y  of d i f f e r e n t  rocks in  order  t o  examine t h e  

e f f e c t s  of leaching in d i s t i n c t  environments. 

rock types;  b a s a l t s ;  both s i l i c i f i e d  and quartz-veined a s  well as  u n s i l i c i f i e d ,  

The p i t s  a r e  i n  t h e  following 

quartz-veined and tourmalinized qua r t z  f e ldspa r  porphyry dykes, highly a l t e r e d  

d i o r i t e ,  r h y o l i t e  and quartz-veined andes i t e .  



SC-BP-I Czone 1 2 W  2 + 5 0 S  
p i t  orientation 0 6 5 O  

BP-2 -2  

BP-2 -3  

B P - 3 - 4  

B P - 3 - 5  

BLAST PIT GEOLOGY & GEOCHEMISTRY 

48 150 nd 

63 200 IO 

21 IO nd 

20 30 nd 

tourmaline -quartz 

QFP breccia in 
Basalt with tourmaline 
and quartz stringers 

QFP with asp 
stringers,quartz 
veins 8 tourmalin 

BP-1-4 

QFP 81 tourmaline 
breccia in Basalt 

(high asp) (high tourmaline) 

SC-BP-2 C zone l l + 9 O W  I S  
pit  orientation 180" 

Altered Diorite 
y e p  - 2 -/- 

r B P - 2 - 2  A o o s e  Boulders and Soil 

AI tered Diorite 

Altered Diorite 

LDiorite L A l t e r e d  Diorite 
quartz veined 

- Note: Blast pit is located near JMT soil sample with 1184 ppb Au. 

BP-1-1 

BP-1-2 

BP-1-3 

BP-1-4 

BP- 1-5 

BP- 1-6 

c u  

4 

19 

8 

I I  

14 

20 

(PPm) 

c u  

. .  

> lo00 

800 

As Au 

n d  

02 

Ql 

nd 

a0 

02. 

Ag 
(ppm) 
a2 

0.2 

nd 

nd 

ai 

i 

0 - ! w  
SCALE 1:IOO FIGURE 4 '  1 
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BP-4-1  

BP-4-2 

BP-4 -3  

BP-4-4  

BP-4 -5  

BLAST PIT GEOLOGY & GEOCHEMISTRY 

200 IO 20 nd 

182 30 30 ai 
224 25 IO 03 

226 15 IO 0.1 

236 IO nd nd 

3 3 - B P - 3  Bzone I O W  3 + 5 0 N  
pit orientation 050° 

BP-3-1 

BP-3-3 
BP-3-2 

B P-3-4 

BP-3-5 (vein and wallrock) 
Highly silicified Basalt +f- 
with intense quartz 
veining and intense 
disseminated sulphides 
(py,asp*, cp2) 

NOTE: Blast pit located near JMT sample C786 with 545 ppb Au. 

SB-BP-4 Bzone 5 E  6+60S 
pit orientation 

Intensely fractured -\ r B P  -4- I 

BP-4-4 

Basalt with epidote 
and calcite veins, 
weak disseminated 
pyrite 

BP-4-3 

B P - 4 - 5  

--4 -2 

BP-3-1 

BP- 3-2 

BP-3-3 

BP-3 -4  

BP-3-5 

I80 

I80 

I 

I 

i 

0-1M 
S C A L E  1:IOO FIGURE 4 1 



BLAST PIT GEOLOGY 81 GEOCHEMISTRY 

20 30  

151 60 

35 12 

24 35 

147 35 

170 80 

SC-BP-5 Bzone 4+70E 25+70S 
pit orientation 050° 

nd nd 

20 nd 

nd nd 

IO 0.1 

IO nd 

nd nd 

c u  
(PPm) 

epidote veining - 
l-2mm,intense 
epidote alteration 

Basalt highly fractured,with 
weak disseminated pyrite 

BP-5-1 

BP-5-2  

BP-5-3  

BP-5-4 

SB-BP-6 8zone  I I E  2 3 + 0 5 S  
pit orientation 152" 

&, . 
\ 

B P-6-5 \ > BP-6-3 
QF P with desseminated pyrite 

B P-6-6 BP-6-4 

Basalt with moderate 

BP-6-1 
disseminated pyrite and ,- \ - '  

\ quartz epidote "bulls" BP-6-2 

\ 
intensely ---4 fractured - creek 

Basalt,moderate diseminated pyrite 
quartz and epidote ''bulls" 

I81 

I87 

I86 

191 

BP-6-1 

B P - 6 - 2  

BP-6 -3  

BP-6-4  

BP- 6-5 

BP-6-6  

A S  

(PPm) 

10 

10 

IO 

IO 

c 

i 
I 

0.y ! 

SCALE 1 : 100 FIGURE 4 I 
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BLAST PIT GEOLOGY & GEOCHEMISTRY 

SB - B P - 8  Bzone 16t 1 5 W  3 + 8 5 N  
pit orientation 045O 

grey-green Rhyolite 
moderate quartz veins 
and pods and moderate 

pyrite 
B P - 8 - 2  disseminated and stringer 

S B - B P - 9  Bzone 1 6 W  2 + 4 0 N  
pit orientation 075O 

massive Ya koun - Andesite 
moderate open quartz veining 
with minor pyr ite,chalcopyr i te 
and galena 

BP-9-1 
B P - 9 - 2  
B P- 9-3 

i 

BP-8-1  

B P  - 8-2 

B P - 8 - 3  I 13 I 2 I I O  1 

cu As Au 
B P - 9 - 1  ml (PPm) (PPm) (PPb) 

B P - 9 - 2  50 . 60 

B P - 9 - 3  340 

0-lw 
SCALE I : I O O  

i 

i 

I 

FIGURE 4 
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There does n o t  appear t o  be a c l e a r  r e l a t i o n s h i p  between t h e  Au, Cu and As 

conten t  o f  t h e  rock  and t h e  sample depth w i t h i n  t h e  b l a s t  p i t .  However, 
w 

b 

t h e  maximum perpend icu la r  d i s tance  f rom a weathered sur face  t o  sample - i i t e  

i s  n o t  g rea te r  than 2.2 m. 

Soi 1 Anomal i e s  

On t h e  p roper t y  seven main anomalous zones have been de l i nea ted  on t h e  bas i s  

o f  s o i l  and rock  geochemistry. These a r e  summarized i n  Table 3. The s o i l  

geochemist tyout l ines f o u r  d i s t i n c t  As - Au anomalous zones, one As and one 

Cu zone. 

On t h e  p roper t y  t h e r e  i d  a s t r o n g  c o r r e l a t i o n  between t h e  Cu values of  rocks  

and s o i l s .  Copper w i t h i n  s o i l s  occurs q u i t e  independent ly  o f  e i t h e r  As o r  Au 

and i s  found i n  anomalous amounts m a i n l y  i n  B V I  zone. 

Ag i s  genera l l y  l a c k i n g  b u t  where present  o f t e n  c o r r e l a t e s  w i t h  b o t h  Cu and 
w 

As - Au anomalies. 

I n  zones B I V  and 611 t h e r e  i s  a poor  c o r r e l a t i o n  i f  any between As i n  s o i l s  

and rocks.  A s i l i c i f i e d  zone cu ts  across t h e  head of  t h e  bas in  o f  zone B I I ,  

and perhaps t h e r e  i s  a r i s k  o f  a t r a n s p o r t e d  s o i l  anomaly here. 

e x p l a i n  a l a c k  o f  c o r r e l a t i o n  between r o c k  and s o i l  As values. 

i n  6111 and C I  - C I I  zones a r e  d e f i n e d  on a much broader sca le  by As i n  s o i l s  

than by As i n  rocks,  a l though anomalous va lues a r e  present  i n  bo th  rocks  and 

s o i l s .  

Th i s  would 

The As anomalies 
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TABLE #3 

SECURITY 

SUMMARY OF ANOMALOUS ZONES 

Des i gnat i o n  Locat ion  S ize  
( a m #  ) ( S i  1 i c m a t  i on ) 

Genera 1 Character Maximum Val ues 

A I - B I  7E 22s 500m x 1300m, Moderate t o  in tense g u a r t z - v e i n i n g  and Au 1600 ppb ( rock )  
B g r i d  NE-SW s i  1 i c i  f i c a t i o n  i n  p i  1 low basal  t s  , w i t h  1840 ppb ( s o i l )  

Zone: 

e r r a t i c  Au and A s  values. Local  and 
somewhat pe r iphe ra l  carbonate and 
"ep ido te"  a l t e r a t i o n .  The zone i s  p a r t  
o f  a major  a l te ra t ion-sys tem extending 
over  a d is tance of a t  l e a s t  2800 m. 
A major  f e a t u r e  i s  a NE t r e n d i n g  q u a r t z  
v e i n  up t o  7 m wide and exceeding 550 m 
i n  length .  

As >lo00 ppm ( rock  & s o i l  ) 

Main ve in :  
Au 680 ppb 

B I I I  14W 3N 
B g r i d  

BII  2w 9s 
B g r i d  

3001-11 x 1600111 , Moderate t o  in tense s i l i c i f i c a t i o n  i n  Au 1100 ppb ( r o c k )  
NE-SW r h y o l  i t e  f lows , and amygdaloidal b a s a l t  , 110 ppb ( s o i l )  

as w e l l  as l o c a l i z e d  sediments and 
andesi te.  Other a l t e r a t i o n  types e i t h e r  As >lo00  pprn ( r o c k )  
l a c k i n g  o r  (as i n  t h e  case o f  carbonate) 1000 pprn ( s o i l  ) 
i n  pe r iphe ra l  r e l a t i o n  t o  t h e  s i l i c i f i c a -  
t i o n .  The zone i s  P a r t  o f  l a r a e r  aeo- 

400m x 

chemica l l y  a c t i v e  abea a t  le-m 
long and up t o  600 m wide. 
f e a t u r e  i s  a major qua r t z  s tockwork-ve in 
system, severa l  metres wide and d i s -  
con t inuous ly  ou tc ropp ing  over  a t  l e a s t  
800 m (NE-SW). 

A c e n t r a l  

OOm, S m a l l  we l l -de f i ned  Au - As zone 150 m x u 85 ppb ( r o c k )  
400 m w i t h  accompanying moderate 200 ppb ( s o i l )  
s i l i c i f i c a t i o n ,  weak carbonate a l t e r a -  
t i o n ,  and weak adjacent  "ep ido te"  As 15 ppm ( r o c k )  
a l t e r a t i o n .  Under la in  by p i l l o w  300 pprn ( s o i  1 ) 
basal  t s .  



E 

c' 

TABLE #3 
SECURITY 

SUMMARY OF ANOMALOUS ZONES 

Designation Location S ize  General Character 
(Si 1 i c i  f i c a t i o n )  (approx. g!) 

Maximum Values 

CI  - CII 12W 1N 1500m x 1500m Widespread and in tense  b u t  e r r a t i c  quar tz -  Au 30 ppb ( rock)  
C g r id  v e i n i n g  and s i l i c i f i c a t i o n  i s  assoc ia ted  1140 ppb ( s o i l )  

with abundant N N E  t rending r h y o l i t i c  dykes 
w i t h i n  basa l t s .  A no tab le  f e a t u r e  i s  As > l o 0 0  ppm ( rock )  
600 m diameter zone o f  s t rong  tourmalin- 1200 ppm ( s o i l )  
i za t ion .  

BVI ' 30W 10s 
B g r i d  

BIV 

BV 

12E 3s 
B g r id  

5E 5N 
B g r id  

- A d i f f u s e  grouping of  analyses  and assays ,  Cu 12.3% ( rock)  
p r inc ipa l ly  along the I n s k i p  Channel Ag 21.6 ppm 
shore l ine ,  could be i n d i c a t i v e  of  a 
l a rge  C u  zone. I t  i s  i n  amydaloidal 
basal t s  accompanied by carbonate  and 
hematite a l t e r a t i o n .  

200111 x 800m? Mainly a s o i l  As anomaly with moderate Au  40 ppb ( rock)  
si 1 i c i  f i c a t  i on , w i t h ad j acent  carbonate As 300 ppm ( s o i l )  
and "epidote"  a1 t e r a t i o n .  Underlain by C u  610 ppm ( rock)  
b a s a l t  as  well a s  poss ib le  r h y o l i t e  flows 
and andes i t e .  

300111 x 800m? Moderate t o  in tense  quartz-veining and Au 110 ppb ( rock )  
s i l i c i f i c a t i o n  w i t h  some carbonate  
a l t e r a t i o n .  Underlain by b a s a l t  and 
a l s o  r h y o l i t e  flows. Soi l  A u  and As 
l i e  only t o  the south on the end o f  BIII 
zone. Hence BV could be a cont inua t ion  
of BII I .  
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An i n t e r e s t i n g  pa t t e rn  i s  seen i n  t h e  AI - BI zone where t h e r e  is  A u  i n  rocks 

b u t  not much i n  the  s o i l  over t h e  major qua r t z  vein a r e a ,  while 800 m f u r t h e r  

south the re  i s  Au i n  the s o i l ,  b u t  not much i n  the rocks. This pa t t e rn  a l s o  

app l i e s  t o  As i n  this zone. 

weathering processes on t h e  a l p i n e  ground versus  t h e  fo re s t ed  s lopes  I t  i s  

a l s o  i n t e r e s t i n g  t h a t  t h e  upper edge of t h e  lower anomaly of AI - BI i s  sharp 

and l i e s  p a r a l l e l  t o  both topographic contours  and presumed l i t h o l o g i c a l  con tac t ,  

This could represent a d i f f e rence  i n  so 1s  and/or 

very c lose  t o  t h e  top  of t he  amygdaloidal b a s a l t .  

The c o r r e l a t i o n  between Au i n  rocks and s o i l s  i n  zones 

good. In zones BII and BIV t h e  anomaly def 

contain anomalous rocks.  T h i s  could be due  

of outcrops than of s o i l s .  

ned by A u  

i n  p a r t  t o  

BIII  and CI - CII i s  

n s o i l s  does not genera l ly  

a less systematic  sampling 

The  inter-metal  c o r r e l a t i o n  f o r  s o i l  i s  genera l ly  the same as  t h a t  f o r  rocks. 

There i s  a s t rong  c o r r e l a t i o n  between As and A u  of t h e  s o i l  w i t h  almost a 

complete overlap of these two anomalies i n  zone BII and BII I .  

i s  the general lack of and a displacement of Au westward i n  r e l a t i o n  t o  As i n  

the CI - CII zone. 

A n  exception 

As w i t h  the rocks Cu occurs independently of As and Au.  

Soi 1 Prof i 1 es 

geochemical response o f  each s o i l  horizon and any change 

depth.  These pits  were loca ted ,  based on previous yea r s '  

high geochemical response. Soi l  p r o f i l e s  a r e  i l l u s t r a t e d  
clr 

Soi l  p i t s  were dug i n  seven loca t ions  on t h e  Secur i ty  g r i d  t o  examine the 

n th i s  response w i t h  

work, i n  a r eas  of 

i n  Figure 5. 
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An i nc rease  i n  C u  conten t  of the  s o i l  wi th  depth i s  apparent which sugges ts  t h a t  

Cu may be leached o u t  of  the upper horizons. As a l s o  tends  t o  show an increased 
‘ T  

concent ra t ion  w i t h  depth ,  but t o  a lesser extent. 

The gold d i s t r i b u t i o n ,  i n  c o n t r a s t ,  i s  somewhat e r r a t i c  with no c o n s i s t e n t  t r end  

w i t h i n  s o i l  pits .  I t  would appear t h a t  no c o r r e l a t i o n  e x i s t s  between Au con ten t  

of the s o i l  and depth. 

The s p a r s i t y  of  anomalous s o i l  values from pits dug i n  a r eas  o f  known geochemical 

highs sugges ts  very loca l i zed  anomalies and very e r r a t i c  gold d i s t r i b u t i o n  i n  

the s o i l .  

Data Treatment 

Threshold values f o r  the meta ls  were s e l e c t e d  p a r t l y  on the b a s i s  of  cumulative 

logar i thmic  p r o b a b i l i t y  p l o t s  (no t  i n c l u d e d  i n  t h i s  r e p o r t )  and p a r t l y  from 

experience.  

- Au.  Regional exp lo ra t ion ,  i n  p a r t i c u l a r ,  has ind ica t ed ,  by way of a v a s t  pro- 

por t ion  of Au values of  10 ppb o r  less, t h a t  the v a l i d  th re sho ld  f o r  this metal 

may be extremely low. A 1980 graph covering 565 s o i l  samples from the Secur i ty  

proper ty  suggested a threshold  va lue  o f  30 ppb. 

was chosen f o r  both rocks and s o i l s .  

T h i s  yea r  a value of  25 ppb 

- As. 

f o r  rocks)  the d i s t r i b u t i o n  is  almost p e r f e c t l y  log  normal over  a range from 

10 t o  +300 ppm. 

the As i s  present i n  only one chemical compound i n  the s o i l  and only one 

( a r senopyr i t e? )  i n  the rock. 

The As d i s t r i b u t i o n  i s  remarkable i n  t h a t  f o r  s o i l s  (and t o  a lesser extent 

T h e  impl ica t ion  i s  of a single d i spe r s ion  mechanism. Perhaps 

Despite this simple d i s t r i b u t i o n ,  many o f  the 
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samples a r e  obv ious l y  s t r o n g l y  anomalous. 

100 ppm i n  rock  and 200 ppm i n  s o i l .  

o f  t h e  s o i l s  y i e l d e d  values g rea te r  than t h e  above values. 

A r b i t r a r y  th resho lds  were chosen a t  

Approx imate ly  10% o f  t h e  rocks  and 10% 
6, 

t 
- v  

- Cu. 

ppm and 120 ppm, above which l i e  58% and 32% ( r e s p e c t i v e l y )  o f  t h e  samples. 

Inasmuch as even t h e  former p o s s i b l e  th resho ld  (120 ppm) represents  t o o  wide 

a d i s t r i b u t i o n ,  and because Karmutsen rocks ( u n d e r l y i n g  much o f  t h e  p roper t y )  

a r e  t y p i c a l l y  h igh  background, a th resho ld  o f  200 pprn was se lected.  

c o l l e c t e d  rocks  exceed t h i s  value. The s o i l  Cu graph has 2 s i m i l a r  breaks. The 

The graph showing t h e  d i s t r i b u t i o n  o f  Cu i n  rock  has major  breaks a t  40 

11% o f  a l l  

h ighe r  one, bo rde r ing  t h e  upper 10% o f  t h e  samples, i s  near 100 ppm and t h i s  

va lue was t h e r e f o r e  chosen f o r  soils.  

- Ag. 

proper ty ,  y i e l d e d  very  low values f o r  b o t h  s o i l s  and rocks.  

was a r b i t r a r i l y  se lec ted  as th resho ld .  

A p a r t i a l  s u i t e  o f  Ag analyses f rom b road ly  d i s t r i b u t e d  samples on t h e  

QW A va lue o f  1.0 ppm 

The above chosen va lues were used f o r  t h e  p r i n c i p a l  contours f o r  t h e  s o i l  maps 

(F igs.  7a and b)  and f o r  des igna t ing  anomalous rocks  i n  F ig .  7c. 

The s o i l  contours on C g r i d  a re  somewhat m is lead ing  i n  t h a t  t h i s  g r i d  was o r i e n t e d  

f o r  ease o f  access, n o t  sampl ing u t i l i t y .  The dominant t r e n d  f o r  t h e  anomalies 

should a lmost  c e r t a i n l y  be NNE, p a r a l l e l  t o  t h e  m a j o r i t y  o f  t h e  dykes and veins.  
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RECOMMENDATIONS iclll 
I I .  Detai l  Work ( 1 : l O O O  s c a l e )  -.- 

The major q u a r t z  veins should be s u b j e c t  t o  d e t a i l e d  mapping w i t h  emphasis 

on wall-rock a l t e r a t i o n ,  q u a r t z  con ten t ,  and structure ( f l e x u r e s ,  width 

v a r i a t i o n s ,  e t c . ) .  

a s  i s  d e t a i l e d  rock chip sampling where not  a l r eady  done. 

s t u d i e s  should be considered. 

Accurate surveying i s  a necessary ad junc t  t o  this mapping, 

F lu id  inc lus ion  

11. Other Surface  Work 

Routine mapping and sampling can be continued i n  some remaining promising 

a r e a s ,  e .g . :  

1. South of CI - CII zone. 

2. SW of  and w i t h i n  BII zone. 

3 .  S. edge o f  AI - BI zone 

4. In BIV, BV and BVI a reas .  

5. Around o t h e r  i s o l a t e d ,  undesignated anomalies. 

6. In a r e a s  f o r  w h i c h  our  coverage i s  extremly spa r se ,  o r  i n  a r e a s  having 

nves t iga t ed  good 1978 and 1979 reconnaissance results. a s  y e t  un  

Some of  the above will be hampered by d i f f i c u l t  t e r r a i n  a c c e s s ,  and d e t a i l  planning 

will have t o  be done i n  the f i e l d .  

I t  would be useful i n  future mapping t o  attempt t o  d i s t i n g u i s h  s e r i c i t e - c h l o r i t e  

from ep ido te  a l t e r a t i o n .  T h i s  may e n t a i l  a f a i r  amount of t h i n  s e c t i o n  work. 
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I I I .  Diamond Dri 11 i ng w 
Although d r i l l i n g  should t h e o r e t i c a l l y  supercede I .  above, good genera? 

d r i l l  t a r g e t s  have a l ready  been i d e n t i f i e d .  
b 

- <  

I t  should be k e p t  i n  mind 

tha t :  

a )  Surface Au geochemistry is e r r a t i c ,  and  excessive p r i o r  sur face  

de ta  i 

given 

i n g  could g ive  a misleading impression of the v a l i d i t y  of any 

t a r g e t .  

b )  Subsurface information i s  despera te ly  needed t o  c l a r i f y  the question 

of su r face  leaching of A u ,  a s  no c l e a r  answer was forthcoming from 

the b l a s t - p i t t i n g .  

c )  Because o f  the extensiveness  o f  the major qua r t z  v e i n  s t r u c t u r e s ,  the 

p o s s i b i l i t y  o f  loca l ized  h i g h  grade Au ore i s  n o t  t o  be overlooked. 

A moderate s ized  f i r s t - p h a s e  d r i l l i n g  program (1500 m t o t a l ,  B core  o r  l a r g e r )  

i s  recommended, t o  r u n  concurrent ly  w i t h  the sur face  work. 

b 

D. Arscot t  

4 0 7  w 
S. McAllister 



SECURITY INLET CLAIMS 
( O V E R P R O O F ,  OP #1 t o  #11) 

COST STATEMENT 

LABOUR COSTS: 

Name 

D.  Ar sco t t  
S. McAll is ter  
T .  Sandberg 
R. Watson 
P. Fagerlund 
D. Hodge 
J .  Mill 
C. Bradley 
B Coates 
S. Monger 

PROGRAM: May 30 - J u l y  1 , 1981 

Function F ie ld  Of f i ce  

Supervisor 
Geologist  
A s s i s t a n t  

I 1  

I 1  

I 1  

I 1  

I 1  

I 1  

Cook 

4 4 
26 2 
27 2 
20 
26 
27 1 
26 
28 
27 1 
28 
- - 
239 10 

Travel 

4 
2 
2 
2 
2 
2 
2 
2 
2 
2 
- 
22 

Total 

12 
30 
31 
22 
28 
30 
28 
30 
30 
30 
- 
271 

Total  l abour  cost  (Ave. $90/person day) $24,390.00 

EXPENSES : 

Analyses 

Helicopter* 37.7 hrs. @$415. 
Fixed wing $960.00 
Hotels - approx. $300. 
A i r f a r e s  (pro- ra ted)  30% x $220.30 x 10 
Food 271 days @$15. 
F re igh t  - approx. $300. 
Camp - 271 days @$lo. 
F ie ld  supplies - 211 days @$11. 
Trucks - approx. $100. 

631 s o i l  and s i l t  samples f o r  A u ,  As, Hg. ($9.65) 
277 rock samples f o r  A u ,  As, Hg ($11.30) 

Total  Expenses 

6,089.15 
3,130.10 

15,645.50 
960.00 
300.00 
660.90 

4,065.00 
300.00 

2,710.00 
2,321 .OO, 

100.00 

$36,281 .65 

TOTAL (MINIMUM) PROGRAM COST $60,671 .65 

*High c o s t  necessary f o r  almost d a i l y  access  t o  l a r g e ,  steep a rea .  

D. ARSCOTT, P.Eng. 



t CERTIFICATE - 7  

I ,  David P h i l i p  Arscot t  am a Professional  Engineer, registered i n  

British Columbia w i t h  o f f i c e  address  a t  901 - 355 Burrard Street, 

Vancouver, B. C .  V6C 2G8. 

I have prac t iced  Mineral Exploration almost continuously since 1961 

and hold degrees i n  Mining Engineering (1963) and Mineral 

Exploration (1 966). 

The 1981 program on the  Secur i ty  property was c a r r i e d  out  under my 

d i r e c t i o n .  

DAVID ARSCOTT, P.Eng, 
September 1981 



STATEMENT OF QUALIFICATIONS 

I, Sandra Gael McAllister, am a professional geologist with 

office at 901 - 355 Burrard St., Vancouver, B. C. V 6 C  268. 

I am a graduate of Queen's University (B.Sc.(Hon) 1981) and 

have worked in mineral exploration, mainly seasonally, since 

1978. 

SANDRA GAEL McALLISTER 
October, 1981 
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To : Chevron S tanda rd  Ltc , 
Mineral S t a f f  
B O 1  - 355 Bur ra rd  St .  
Vancouve, B-C,  V6L 2 G 8  

1521 Pemberton Avenue 
North Vancouver, B.C. V7P 2S3 

Ana ly t i ca l  p rocedure  used  t o  determine Aqua Regia s o l u b l e  gold  

From: Vangeochem Lab Ltd,  

Subject :  - . .  i n  geochemical samples, 

1, Method of Sample P r e p a r a t i o n  

( a )  Geochemical s o i l ,  s i l t  or rock samples w e r e  r ece ived  i n  the 
l a b r o a t o r y  i n  we t - s t r eng th  4 x 6 K r a f t  paper  bkgs or rock 
samples sometimes i n  8" x 12" p l a s t i c  bags. 

(b) The d r i e d  so i l  and s i l t  samples w e r e  s i f t e d  by hands us ing  
a 8" d iame te r  80-mesh s t a i n l e s s  -steel  s ieve ,  The p l u s  
80-mesh f r a c t i o n  w a s  r e j e c t e d  and t h e  minus 80-mesh f r a c -  
tion w a s  t r a n s f e r r e d  i n t o  a new ba& for  a n a l y s i s  later. 

The d r i e d  rock  samples w e r e  c rushed  b y  u s i n g  a j a w  c rushe r  
and p u l v e r i z e d  to  100-mesh or f i n e r  by  u s i n g  a d i s c  m i l l -  
The p u l v e r i z e d  samples w e r e  t hen  p u t  in a new bag for later 
ana l  y s i 8. 

( c )  

2, Method of Diges t ion  

(a)  5.00 grams o f  t h e  minus 80-mesh samples w e r e  used, 
were weighed o u t  by  u s i n g  a top- loading  ba lance  i n t o  beakers ,  

20 m l  .of A q u a  Regia  (3:l HCl:HN03) w e r e  used to  d i g e s t  the' 
samples o v e r  a hot p l a t e  vigorously.  

Samples 

(b) 

( c )  The d i g e s t e d  samples w e r e  f i l t e r e d  and the washed pu lps  
w e r e  d i s c a r d e d  and t h e  f i l t r a t e  w a s  reduced to about  5 ml, 

(d) The' Au comples io'ns w e r e  e x t r a c t e d -  in to  d i i s o b u t y l  ke tone  
and t h i o u r e a  medium, (Anion exchange l i q u i d s  "Alfquot 336")- 

,,,.,2 
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(e) Sepa ra t e  Funnels  w e r e  u sed  t o  s e p a r a t e  t h e  o rgan ic  layer ,  
\ 

-I 

3, Method of Detec t ion  

The g o l d  ana lyses  w e r e  d e t e c t e d  b y  u s i n g  a Techtron mod.el 
A t o m i c  Absorpt ion Spectrophotometer  w i t h  a g o l d  hollow cathode 
Lamp, The r e s u l t s  w e r e  r e a d  o u t  o n  a s t r i p  c h a r t  recorder .  A 
hydrogen lamp w a s  u sed  t o  correct any background i n t e r f e r e n c e s ,  
The g o l d  va lues  i n  p a r t s  p e r  b i l l i o n  w e r e  c a l c u l a t e d  by  comparing 
them w i t h  a se t  of g o l d  s t anda rds ,  

4, 

ET: jl 

The ana lyses  w e r e  supe rv i sed  or determined b y  Mr. Conway Chun 
or M r .  Eddie Tang and h i s  l a b o r a t o r y  staff, 

d e Tang 

fl VANGEOCHEM LAB LTD. 
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To: Chevron Standard  Ltd. 
Mineral  S t a f f  
#901 - 355 Burrard  S t . .  
Vancouver, B.C. V6L 2 G 8  

FROM: Vangeochem Lab Ltd. 
1521 Pemberton Ave, 
North Vancouver, B.C, V7P 2S3 

A n a l y t i c a l  p rocedure  used t o  determine h o t  a c i d  s o l u b l e  a r s e n i c  
i n  geochemical s i l t ,  s o i l ,  l a k e  se'diments and rock samples. 

I 

SUBJECT: 

1. Sample P r e p a r a t i o n  

(a) Geochemical so i l ,  s i l t ,  l a k e  sediments  o r  rock s a m p l e s  were 
r e c e i v e d  i n  t h e  l a b o r a t o r y  i n  wet -s t rength  3% x 6% K r a f t  paper 
bags  and rock samples i n  4" x 6" K r a f t  paper bags. 

(b)  

(c) 

The w e t  samples w e r e  d r i e d  i n  a v e n t i l a t e d  oven, 

The d r i e d  s o i l  and s i l t  samples were s i f t e d  by hands us ing  a 8" 
d iameter  80-mesh s t a i n l e s s  s t e e l  s ieves .  The p l u s  80-mesh frac-r 
t i o n  w a s  r e j e c t e d  and t h e  minus 80-mesh f r a c t i o n  was - t r a n s f e r r e d  
i n t o  a nwq bag f o r  a n a l y s i s  later.  

( d )  The d r i e d  rock samples w e r e  crushed by  us ing  a jaw c rushe r  and 
pu lve r i zed  to 100-mesh or f i n e r  by  us ing  a d i s c  m i l l .  
v e r i z e d  samples w e r e  then  p u t  i n  a new bag f o r  l a t e r  a n a l y s i s ,  

The pul- 

2, Method of  D i g e s t i o n  

(a) 0.25 gram of  t h e  minus 80-mesh sample was used. Samples w e r e  
weighed o u t  by u s i n g  a top- loading  balance,  

Samples w e r e  h e a t e d  i n  a - s a n d  b a t h  w i t h  concen t r a t ed  p e r c h l o r i c  
a c i d  (70 - 727. H C L O ~  by weight)  a t  a medium h e a t  f o r  fou r  hours. 

The d i g e s t e d  samples w e r e  d i l u t e d  w i t h  deminera l ized  water. 

(b) 

(c) 

SPFCIALIZING IN TRACE ELEMENT ANALYSIS P 
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3. Method of  Analys is  

Potassium iodide  and s tannous  c h l o r i d e  i n  HCL were added t o  the  
d i g e s t e d  samples: L 

- 7  

Zinc  metal  was in t roduced  and t h e  a r s e n i c  i n  s o l u t i o n  was gassed 
off as a r sene  through a g l a s s  wool sc rubber  plug s a t u r a t e d  wi th  
l e a d  a c e t a t e  and i n t o  a s o l u t i o n  of  s i l v e r  d ie thyld i th iocarbamate  
i n  chloroform. with 1-ephedr ine ,  forming a . r e d  complex with the  
s i l v e r  d i e t h y l d i  thiocarbamate.  

The concen t r a t ion  of  t h e  a r s e n i c  was determined c o l o r i m e t r i c a l l y  
by comparing t h e  i n t e q s i t y  of  t h e  c o l o r  of  t h e  r e d  complex wi th  
a set  o f  known s t anda rds  prepared  i n  a s i m i l a r  f ash ion  a s  the  
s amp1 e s . 

4, The ana lyses  were superv ised  or determined by M r ,  Eddie Tang or 
Mr, Conway Chun and t h e i r  l a b o r a t o r y  s t a f f ,  

. /  VANGEOCHEM LAB LTD. 

. 
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October 16, 1981 

Chevron Standard Ltd. 
901 Marine Building 
355 Burrard S t r e e t  
Vancouver, B.C. V6C 2 G 8  

1521 Pemberton Avenue 
North Vancouver, B.C. V7P 2S3 

To : 

From: Vangeochem Lab Ltd. 

Subject:  Analy t ica l  procedure used t o  determine h o t  ac id  so luble  
Cu 6r Ag i n  geochemical s i l t ,  s o i l ,  and rock samples. 

1. Sample Prepara t ion  

Geochemical rock ,  s i l t ,  and 
the  l a b  by the  above c l i e n t .  
s to red  I n  8" x 13" p l a s t i c  bags or i n  4" x 9l' co t ton  
mail ing bags. 
t he  wet-s t rength 3%11 x 631" Kraf t .paper  bags. 

The w e t  samples were d r i e d  i n  a v e n t i l a t e d  oven over-night. 

The d r i ed  s o i l  o r  s i l t  samples were s i f t e d  by hands, using 
a 8" diameter 80-mesh s t a i n l e s s  s teel  sieve. The p lus  80- 
mesh f r a c t i o n  materials were r e j e c t e d  and the minus 80- 
mesh f r a c t i o n  materials were t r ans fe r r ed  i n t o  co in  envelopes 
f o r  analyses  later. 

il samples w e r e  shipped -0 

The rock samples w e r e  e i t h e r  

The s i l t  and s o i l  samples were s to red  i n  

The d r i ed  rock samples w e r e  crushed by a j a w  crusher  and 
pulver ized by using a d i s c  m i l l  t o  minus 100-mesh. The 
pulver ized samples were s t o r e d  i n  the  4" x 6" paper bags 
f o r  l a te r  analysis .  
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2. Method of Digest ion 

( a )  0.50 gram of the  minus 80-mesh samples was used. Samples 
w 

L were weighed o u t  by using a top-loading balance. 
- T  

(b )  Samples were heated i n  a sand ba th  with n i t r i c  and per- 
c h l o r i c  ac ids  (15% t o  85% by volume of the concentrated.  
ac ids  respec t ive ly . )  

( c )  The d iges ted  samples were d i l u t e d  with demineralized water 
t o  a f ixed  volume and shaken. 

Method of Analysis 3. -. 

c u  & Ag analyses  were determined by using a 
Techtron Atomlc Absorption Spectrophotometer Model AA4 with 
t h e i r  r e spec t ive  hollow cathode lamps. 
were a sp i r a t ed  d i r e c t l y  i n t o  an a i r  and acetylene mixture flame. 
The r e s u l t s ,  i n  p a r t s  per  mi l l i on ,  were ca l cu la t ed  by camparing 
a s e t  of s tandards t o  c a l i b r a t e  the atomic absorpt ion uni t s .  

The d iges ted  samples 

Back Ground Correct ion 

8 A Hydrogen continuum lamp i s  used t o  c o r r e c t  the  S i l v e r  back- 
ground in te r fe rences .  

5. Analysts 

The analyses were supervised o r  determined by M r .  Conway Chun 
o r  M r .  Eddie Tang and the  l abora to ry  s t a f f .  

Eddie Tang / 
VANGEOCHEM LAB LTD. 

J 

ET: jl 



b 
- v  G R I D  CONTROL 

A l l  g r i d  c o n t r o l  was by v a r i a b l y  spaced s lope chained and compassed 

l i n e s  w i t h  50 t o  100 m s t a t i o n  i n t e r v a l s .  The s t a t i o n s  were marked 

by double orange and b l u e  f l a g g i n g  ( p i n k  and b lue  f o r  f i l l - i n  work) ,  

and i n t e r - s t a t i o n  l i n e s  w i t h  s i n g l e  orange f l agg ing .  P i cke ts  were 

used on t h e  " C "  g r i d  base l i n e  i n  a d d i t i o n  t o  t h e  f l a g g i n g .  

The base maps were then f i t t e d  t o  contoured 1:5,000 sca le  or thophotos.  

A reasonably  good f i t  w i t h  c l o s e  topographic  c o n t r o l  was obta ined.  


































