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SUMMARY 

Nor th  t rend ing  gold quar tz  veins, exposed on G r a n v i l l e  Mtn., a re  thought  t o  be 

genet ica l  l y  r e l a t e d  t o  t h e  i n t r u s i o n  o f  Eocene C o r y e l  l syen i t e s  i n t o  Mount 

Roberts Formation meta-sediments, Rossland Group meta-volcanics and Jurass ic  - 
Cretaceous Net son quar tz  monzon i t e s  . The more competent  q u a r t z  mon zon i t e s  

were s t r u c t u r a l l y  f a v o u r e d  i n  p l a y i n g  h o s t  t o  t h e  Eocene f r a c t u r i n g  and 

m i  nera l i z ing  events. 

Quar t z  v e i n  systems w i t h i n  t h e  quar tz  monzonite have p o t e n t i a l  f o r  s i g n i f i c a n t  

s t r i k e  length (1500+ m).  Exposed showings i n d i c a t e  an average t h i c k n e s s  o f  

1.2 m. Sur face and underground (Cominco, c i r c a  1940) sampling suggest values 

up t o  68 gm/tonne Au (2.0 o z / t )  a r e  commonly a s s o c i a t e d  w i t h  p y r i t e  +/-  
su lph ide  r i c h  o re  zones. 

Th ree  v e i n  systems warrant f u r t h e r  evaluat ion.  These inc lude t h e  Dubrovnik - 
Amazon, A l  i c e  C / ~ e r l  i n  - A l b i o n  and Bonanza  p r o s p e c t s .  C l o s e  s p a c e d  

magnetometer and VLF/EM su rveys  should be conducted p r i o r  t o  c a t  t renching.  

The Dubrovnik ' s o i l  anomalyt should a l s o  be examined. 

M a g n e t i t e  bear  i ng s k a r n  depos i t s  are developed a t  l imestone/Corye I  l syeni t e  

contacts on t h e  Nugget, I r o n  and Lucky claims. Se lec t  magnet i te  pods y i e l d e d  

up t o  7.5 gm/tonne Au (0.220 o z / t )  over 2.3 m. The ex ten t  o f  these showings 

shou I d  be eval uated by d e t a  i l e d  geo l  og i ca  l  mapp i ng, comb i ned w i t h  a  c l o s e  

spaced magnetometer survey. 

The est imated cos t  o f  cont inued exp lo ra t i on  i s  $ 57,025.00. 



INTRODUCTION 

A t  t h e  r e q u e s t  o f  M r .  Ma rsha l  l B e r t r a m  ( p r e s i d e n t )  o f  Prominent  Resources 

Corporat ion,  Azimuth Geo log ica l  c a r r i e d  o u t  a  geo log i ca l  i n v e s t i g a t i o n ,  a l o n g  

w i t h  geochemical and geophysical  o r i e n t a t i o n  surveys on t h e  G r a n v i l l e  Mountain 

Proper ty .  Two g e o l o g i s t s  completed t h i s  program between J u l y  6 t h  and Augus t  

7th,  1985. 

The f o  l  l o w i  ng r e p o r t  i s  based on r e s u l t s  o f  t h e s e  surveys and a rev iew o f  

p rev ious  ope ra to r s  t e c h n i c a l  data. 

Cocation, Access and Physiography 

T h e  B i g  Sheep C r e e k  c l a i m  g roup  i s  s i t u a t e d  i n  t h e  T r a i l  Creek  M i n i n g  

D i v i s i o n ,  ad jacen t  t o  Highway #3, approx imate ly  40 km e a s t  o f  Grand F o r k s  and  

35 km w e s t  o f  C a s t l e g a r ,  B r i t i s h  Co lumbia .  G r a n v i l l e  Mountain l i e s  a t  t h e  

approximate c e n t r e  o f  t h e  p roper ty ;  l a t i t u d e  49O11.75'N l ong i t ude  118°4.25'W. 

B i g  Sheep Creek  i s  l oca ted  t o  t h e  eas t  o f  t h e  c l a i m  group. McRae Creek l i e s  

t o  t h e  west ( F i g u r e  1 ) .  

Access i s  v i a  Bonanza Pass,  7.2 km by  paved h ighway  e a s t  o f  t h e  P a u l s o n  

Br idge.  The m a j o r i t y  o f  t h e  p rope r t y  i s  access ib l e  by two  wheel d r i v e  on we1 1 

ma in ta ined  logg ing  roads. The upper reaches o f  G r a n v i l l e  Mountain and some o f  

t h e  e a r l i e r  e s t a b l i s h e d  roads r e q u i r e  a  4x4 v e h i c l e .  

Granv i l l e  M o u n t a i n  o c c u r s  i n  t h e  R o s s l  and Range o f  t h e  Monashee Mountains. 

E l e v a t i o n s  r a n g e  f r o m  1490 m a t  Bonanza Pass t o  1800+ m a t o p  G r a n v i l l e  

M o u n t a i n .  Topography  v a r i e s  f r om w e l l  v e g e t a t e d ,  g e n t l e  r o l l i n g  h i l l s  t o  

c l i f f  dominated s lopes on t h e  west s i d e  o f  G r a n v i l l e  Moun ta in .  The e a s t e r n  

m a r g i n  o f  t h e  p r o p e r t y  i s  bounded by t h e  p r e c i p i t o u s  B i g  Sheep Creek Val ley .  

The west t o  e a s t  f l o w i n g  I r o n  Creek b i s e c t s  t h e  p rope r t y .  

1 

The upper  r e a c h e s  o f  G ranv i l  l e  Mountain hos t  up t o  30% exposure. Overburden 

i s  extens i v e  on t h e  lower s  lopes. 
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Property 

The G r a n v i l l e . M o u n t a i n  p r o p e r t y  o r  B i g  Sheep Creek c l a i m  group c o n s i s t s  o f  55 

cont iguous m ine ra l  c l a ims  sur round ing  17 crown gran ted  c la ims,  l o c a t e d  i n  t h e  

T r a i l  Creek Min ing  D i v i s i o n  on map sheet  82E/1E. 

Claim Name No. o f  Units Record No. Anniversary 

- Hidden Hand ' 
. -. Perky 1 -8 / 

Hans F r a c t i o n  / 
Nugget 1-8 / 

,.-- Lucky 1-5 

Den 1-8 / 

Glendale / 

- -  Emp i r e  1-5 ' 
I  r o n  

- Saw 1 

Sag i naw 

l n l a n d  Empire 

Saginaw F r a c t i o n  

Al i c e  t 
Dubrovnik 

New Bonanza 

Bonanza 

Independent 

Wash i ngton 

l n l and  F r a c t i o n  

B e r l  i n  

A l b i o n  #2 

Du I u t h  

A lb i on  F r a c t i o n  

B  .C 

U.S. 

AAG F r a c t i o n  

1  

8  ( twopost )  

1  ( twopost )  

8  ( twopost )  

5 ( twopost )  

8  ( twopost )  

1  

5  

6  

12 

Crown Gran t  

Crown Gran t  

Crown Gran t  

Crown Gran t  

Crown Gran t  

Crown Gran t  

Crown Gran t  

Crown Gran t  

Crown Gran t  

Crown Gran t  

Crown Gran t  

Crown Gran t  

Crown Gran t  

Crown Gran t  

Crown Gran t  

Crown Gran t  

Crown Gran t  

June 26 

June 26 

June 26 

June 26 

June 26 

June 26 

J u l y  26 

June 3 

June 3 

June 16 



PREVIOUS WORK 

A 1  I  o f  t h e  main ve in  systems on t h e  Granv i l  l e  Frbuntain proper ty  have received 

i n t e r m i t t e n t  work s ince  1898, when the  Amazon c l a i m  b lock  was crown g r a n t e d .  

P h y s i c a l  evidence o f  t h i s  work e x i s t s  i n  t h e  form o f  co l lapsed shaf ts ,  ad i ts ,  

open c u t s  and p i t s .  A summary o f  work p r i o r  t o  1940 was obta ined from B r i t i s h  

Columbia M i n i s t r y  o f  Mines Annual r e p o r t s .  P e r t i n e n t  aspects o f  t h i s  work 

have been sumnarized i n  Table 1 .  

C i  r c a  1940, both Sheep Creek Gold M i  nes and Cominco examined t h e  proper ty  and 

conducted ex tens ive  sampling o f  t h e  v e i n  systems. Some very  h igh  go ld  values, 

o v e r  s i g n i f i c a n t  w i d t h s ,  were o b t a i n e d  f rom b o t h  s u r f a c e  and underground 

workings. Table 2 i l l u s t r a t e s  some o f  t h e  h igher  values obta ined from var ious  

Crown grants. 

More r e c e n t  work on t h e  proper ty  consis ted o f  a dr  i l l i ng program by Northern 

Syndicate L t d .  (1962) .  H o l e  62-1, on t h e  A l b i o n  v e i n ,  i n t e r s e c t e d  2.9 m 

(9 .5  ' 1  o f  11.9 gm/tonne (0.35 o z / t )  Au and 54.4 gm/tonne ( 1  .6 o z / t )  Ag 

(Kruchkowski, 1981 . 

Ground t o  t h e  west  and south o f  t h e  A lb ion  ve in  was examined i n  1968 (Hanan, 

1968). Th is  survey was completed over an area now covered by t h e  Empire, Den 

and Lucky  claims. The program consis ted o f  geological  mapping, s o i l  sampl ing 

and a magnetometer su rvey .  Emphasis was p l a c e d  o n  a r e a s  u n d e r l a i n  b y  

greenstones,  pe r  i d o t  i t e s  and carbonates. No s ign  i f  i c a n t  mineral  i z a t i o n  was 

d i scovered . 

I n  1974 I k e  Weibe, a local  prospector,  d r i l l e d  4 holes on t h e  A lb ion  ve in  and 

2 holes on t h e  Dubrovnik ve in .  The h ighes t  i n t e r s e c t i o n  was from ho le  74-4 on 

t h e  A 1  b  i o n  vein. I t  re tu rned 0.6 m ( 2 '  o f  20.5 gm/tonne (0.604 o z / t )  Au and 

115.3 gm/tonne (3.39 o z / t )  Ag. 

1 

Dolmage Campbell and Associates L td .  conducted a b r i e f  p roper ty  examination i n  

1979 (Adamson, 1979). The work was n o t  pursued and no d e t a i l e d  r e p o r t  was 

w r  i t t e n  . 



TABLE 1 

VORK HISTORY - 18-1%4, I+IAR 

VEIN SYSTEM 

Albion 

A l i c e  L/Berl i n  

p y r i t e  ve i n  exposed i n  creek, 12' t o  south, 50' i n c i  ined shaf t  wi th tunnel drlven t o  south, rus ty  
quartz returned SB.OO/ton. 
lower workings, 12' inc l ined shaf t  on 7.5' vein on s t r i k e  with Cascade-Bonanza. 

ad i  t advanced 80'  i n t o  h i  l I, connected wi th  shaf t  35' below co l  lar,  25 tons with 8 oz Au and 48 oz 
Ag shipped t o  Trai  I. 

s i l iceous vein ore, 152 tons wi th  16 oz Au, 147 oz Ag, 309 Ibs Pb and 309 Ibs Zn. 

bu l l doz i ng ,  s t r i p p i n g ,  400' o f  diamohd drilling, 35' shaf t  8 30' t o  horizontal, 25 tons with 70 oz 
Au, 23 oz Ag, 50 I bs Pb and 50 I bs Zn. 

6'x8' shaf t  dr iven 45'. 

40' shaft, vein widens from 5.5' on surface t o  9' a t  depth, good values. 

25'  s h a f t  on qua r t z  lead, high grade ore shoot, d r i f t s  driven both ways from shaf t  along lead, 59 
tons valued $90 - SlOO/ton i n  Au and Ag. 

several hundred feet  o f  d r i f t i n g ,  shaf t  and cross-cut a t  40' level, high grade ore pockets, 142 tons 
o f  3 oz/ton Au, 15 oz/ton Ag and 0.6% Cu. 

galena, chalcopyrite, pyr i te ,  quartz wi th in  f issures i n  a l ka l i  syenite, 65 tons with 26 oz Au, 83 oz 
Ag and 117 Ibs Cu. 

overhauling 10 stamp m i l l  on Inland/Einpire 

explorat ion of o l d  workings 

t e s t  run 10 stamp m i l l  and f loa ta t ion  un i t ,  good resu l t s  

Ag, Pb ore shipped 

541 tons shipped t o  date containing 121 oz Au, 1,142 oz Ag. 

underground work, 467 tons yielded 80 oz Au and 145 oz Ag. 

shafts and open cuts along 10'' vein. 
Bergen c l a i m  t o  west, 6000' elevation, vein with open cuts and 20' shaft, chalcopyrite, py r rho t i te  
and p y r i t e  i n  quartz wi th in  syenite and l imestone, vein close t o  contact, sample across 22' re turned 
low Au. 



Bonanza 

Ihlbrovnik 

Du 1 uth 

Inland Enpire 

U.S. 

75' trenching on Bonanza 3. 

t o  date, 275' d r i f t i ng ,  15' winzing and 15' cross-cuts. 

29" qua r t z  v e i n  i n  draw 700' n o r t h  o f  t r i b u t a r y  t o  Iron Creek, narrows t o  north, t o  south veins 
appear t o  be f au l ted. 

4' quartz vein with py i n  open cut, 4.8 oz/ t  Au and 45 oz/ t  Ag. 

4' rus ty  quartz vein, N15"W/7O0E, i n  granite, vein i n  depression 100' t o  south. 

6'x8' shaf t  t o  180'. 

40' cross-cut, shaf t  t o  170'. 
shaft  t o  200' and cross-cut t o  h i t  ledge, in ten t  t o  extend shaf t  t o  400' and i n s t a l l  stamp m i l  I. 

shaf t  deepened, near shipping. 

some equipment added, otherwise idle.  

2,200 tons m i l  led, 43 tons shipped. 

1500' d r i f t i n g  and cross-cuts, 1200' o f  diamond d r i l l i n g ,  h i t  large w e  body o f  m i l l i n g  ore. 

name changed t o  Inland, 800' d r i f t i n g ,  50' cross-cuts. 

i n  pas t  4 stamp m i l l  was instal led, lead and mineral izat ion pers is t  but w e  not  o f  s u f f i c i e n t  value 
t o  cover costs. 

n o t  worked f o r  pas t  14 years, 541 t o n s  shipped y i e l d i n g  121 oz Au and 1,142 oz Ag (from A l i ce  
L/Berl i n  ? I .  

20' s h a f t  on qua r t z  vein wi th  py, vein widens from 16" t o  7 '  a t  depth, vein s t r i kes  north and dips 
70°W, below shaf t  124' tunnel cuts  downward continuation o f  vein. 

12" quartz vein traced 40' t o  north, north end o f  shaf t  - 12" sample yielded 0.06 oz/ t  Au. 
a d i t  trends N80°E, 110' towards S70°W frcm shaft, 120' frcm por ta l  h i t  vein, d r i f t  25'-30' north and 
south. 



Property 

Arna zon 

Sheep Creek Gold Mines 

A lb ion  2  3.5' - 0.83 o z / t  Au d r i f t  

A l b i on  F r .  4.0' - 0.36 o z / t  Au s h a f t  

B e r l  i n  4.0' - 0.18 o z / t  Au d r i f t  

Dubrovn i k 2.0' - 0.34 o z / t  Au open c u t  

Dul u t h  4.0' - 0.20 o z / t  Au s h a f t  

A l b i on  2  3.3' - 0.27 o z / t  Au average grade 

Be r l  i n  2.2' - 0.42 o z / t  Au average grade 

Can I nco 

2 . 0 ' - 0 . 1 2  o z / t A u  s h a f t  

4.7' - 0.74 o z / t  Au s h a f t  

8.0 '  - 0.40 o z / t  Au s h a f t  

5.4' - 1.14 o z / t  Au s h a f t  

4.0' - 0.14 o z / t  Au open c u t  

TABLE 2  

CIRCA 1940 SAMPLING RESULTS 

*data from McGuire (1 940a and1 940b) and Prominent Resources Corp . 
news l e t t e r ,  1984 



C 
E i g h t  h o l e s  were d r i l l e d  on t h e  A l b i o n  and B e r l i n / A l i c e  L  v e i n s  i n  1979 

( W i  l l iams,  1980) .  I t  was conc luded  t h a t  t h e  s t r e n g t h ,  d i m e n s i o n s  and  

c o n t i n u i t y  o f  t h e  v e i n s  r e d u c e d  w i t h  depth  on b o t h  v e i n  systems. No 
wm 

s i g n i f i c a n t  m i n e r a l i z a t i o n  was i n te rsec ted  i n  any o f  t h e  holes. 

.I The most e x t e n s i v e  program c a r r i e d  o u t  t o  date was by E&B Exp lora t ions  L td .  

(Kruchkowski, 1981 1. Deta i  led geo log ica l  mapping, combined w i t h  s o i  l , VLF/EM 

'I and magnetometer surveys were conducted over two g r i d  areas (see Figures 2  and 

5). The nor thern  o r  main g r i d  covered t h e  v e i n  systems i n  t h e  v i c i n i t y  o f  

w 
Granv i l l e  Moun ta in  Peak. The s o u t h e r n  o r  I r o n  G r i d  examined eas t  - west 

t rend ing  quar tz  ve ins  and p y r r h o t i t e / p y r i t e  r i c h  zones i n  t h e  v o l c a n i c s  and 

I  imestones.  No new v e i n  systems were d i s c o v e r e d  and f u r t h e r  work was n o t  

recommended. Soi I  samp I  i ng  however, re tu rned  anomalous va l  ues up t o  1540 ppb 

Au Th i s  zone, l ocated near t h e  Dubrovn i k  - Bonanza 2  Crown Grant  boundary, 

extended over a  s t r i k e  length o f  150+ m. No follow-up work has been conducted 

along t h i s  zone. 

The A l  b i o n ,  Dubrovn i  k  and Cascade-Bonanza veins were examined, sampled and 

c l a s s i f i e d  as epithermal v e i n  deposi ts  by F.M. Smith (Smith,  1983 and 1984) .  

The A l i c e  L / B e r l i n  and In land Empire were considered t o  be gold porphyr i tes .  

This  model was based upon t h e  v o l c a n i c  h o s t  r o c k s  and t h e  a p p a r e n t  l a c k  o f  

a l t e r a t i o n  s i m i l a r  t o  t h a t  associated w i t h  the  A lb ion  and Dubrovnik veins.  

Smith (1983) described t h e  a l t e r a t i o n  assoc ia ted  w i t h  t h e  A l b i o n  v e i n  as an 

enve lope  c o n s i s t i n g  o f  a  0.91 m ( 3 ' )  low pH s e r i c i t e  and c l a y  r i c h  assemblage 

on t h e  foo twa l l  s i de  o f  t h e  v e i n  and a  s i m i l a r  3.0 t o  3.6 m (10'  t o  1 2 ' )  zone 

i n  t h e  hanging wa l l .  In fo rmat ion  based upon t h e  shape o f  t h e  a l t e r a t i o n  zone, 

along w i t h  d r i  l l and sur face data, led Smith (1983) t o  conc l  ude t h a t  t h e  o r e  

shoots plunged 45" south i n  a  ve in  d ipping 70" east.  

An o r i e n t a t i o n  IP - r e s i s t i v i t y  survey was comple ted  a c r o s s  t h e  A l b i o n  v e i  n  

and t h e  D u b r o v n i k  s o i l  anomaly (Mark, 1984). East  d ipping r e s i s t i v i t y  10,~s 

were assumed (based on t h e  model presented by Smith, 1983) t o  r e p r e s e n t  wide,  

eas t  d ipping a l t e r a t i o n  zones. 



A diamond d r i l l i n g  program (Sookochoff, 1984) was designed t o  tes t ;  

1 )  IP - r e s i s t i v i t y  anomalies i n  t h e  v i c i n i t y  o f  t he  A lb ion  vein,  

2 )  p r e v i o u s  h i g h  g rade  d r  i l l i n t e r s e c t i o n s  on t h e  A lb ion  ve in  (DDH 62-1 

and DDH 74-41 and 

3 )  c o n t i n u a t i o n  t o  depth  o f  t h e  m i n e r a l i z a t i o n  a s s o c i a t e d  w i t h  t h e  

Dubrovnik v e i n  sur face exposures. 

R e s u l t s  o f  t h e  su rvey  i n d i c a t e d  t h a t  t h e  A lb ion  ve in  was d iscont inuous and 

t h a t  go ld  grades were e r r a t i c .  One ho le  on t h e  Dubrovnik v e i n  system however, 

r e t u r n e d  v a l u e s  o f  13.5 gm/tonne (0.398 o z / t )  Au and 240.0 gm/tonne (7.06 

o z / t )  Ag over 2.56 m (8.4') .  

REGIONAL GEOLOGY 

The Pennsyl  van i a n  - Permian M t .  R o b e r t s  F o r m a t i o n  and t h e  Lower Jurass ic  

E l i s e  Formation o f  t he  Rossland Group have been in t ruded by Nelson and Corye l l  

p l u t o n i c  rocks. 

The o l d e s t  r o c k s  i n  t h e  v i c i n i t y  o f  G r a n v i l l e  M t n .  a r e  s i l t s t o n e s ,  

a r g i  l laceous qua r t z i t es ,  s la tes ,  greywackes, c h e r t s ,  p e b b l e  cong lomera tes ,  

l imestones, and lesser l avas o f  t h e  M t .  Roberts Formation. These are exposed 

along McRae Creek t o  t h e  west  o f  Granv i l l e  Mtn. The A n a r c h i s t  Group, n o t  

documented eas t  o f  Grand Forks, may i n  p a r t  be M t .  Roberts equivalent .  

- 
The E l i s e  Formation o f  the  Rossland Group cons i s t s  o f  f low breccias,  v o l c a n i c  

b r e c c i a s ,  a n d e s i t e s  and b a s a l t s ,  agg lomera tes ,  t u f f s ,  b l a c k  l am ina ted  - 
s i  I ts tones,  and aug i te  porphyry. Rossland Group r o c k s  a r e  n o t e d  t o  o u t c r o p  

near t h e  headwaters o f  B ig  Sheep Creek. 
- 

B i o t i t e  hornb lende g r a n o d i o r i t e  o f  t h e  L a t e  J u r a s s i c  - E a r l y  Cre taceous 
1 - Nelson l n t r u s i v e s  c u t  both t h e  Rossland Group and t h e  M t .  Roberts Formation. 

- The Nelson has subsequently been in t ruded by t h e  Middle Eocene Corye l l  g roup 
o f  a l k a l i  p lu ton i cs .  Course grained syen i te  i s  t h e  most d i s t i n c t i v e  and 



q u a r t z  monzonite t h e  most widespread o f  t h e  Coryel I .  Grani tes and monzonites 

are a l so  common. Numerous hypabyssal p o r p h y r i t i c  phases have been documented. 

PROPERTY GEOCOGY 
Wm 

The G r a n v i l l e  Mtn. p roper ty  i s  under la in  by a  se r ies  o f  in termediate volcanics 

~r and sediments,  c u t  by  a t  l e a s t  t w o  phases o f  i n t r u s i v e s .  V o l c a n i c s  and 

sed iments  form two d i s t i n c t  east  - west t rend ing be l ts ,  separated by a  la rge 

body o f  quartz  monzonite. Larger i n t r u s i v e  bodies o f  syen i t e  - quartz syen i te  
Y 

occur t o  t h e  nor th  and south of these vo lcan ic  pendants (F igu re  2). 

I n  t h e  v i c i n i t y  o f  t h e  I n l a n d  Empi re  and A l i c e  I J / B e r l i n  p r o s p e c t s ,  t h e  

n o r t h e r n  vo l can ic  pendant i s  i n  contac t  w i t h  quartz  monzonite. Th is  vo lcan ic  

b e l t  was t raced eastwards t o  t h e  E n t e r p r i s e  group o f  Crown Gran ted  c l a i m s .  

L im i ted  exposure made it d i f f i c u l t  t o  t r a c e  t h e  pendant t o  t h e  west. 

The nor thern contac t  o f  t h e  volcanics w i t h  syen i te  i s  dominated by a  s e r i e s  

o f  e a s t  - w e s t  t r e n d i n g  gne isses.  F o l  i a t e d  bands composed o f  b i o t i t e ,  

c h l o r i t i z e d  pyroxene and/or hornblende, fe ldspar +/- quartz  have been i n j e c t e d  

l i t  pa r  l i t  by f i n e  g r a i n e d  s y e n i t e  t o  gran i te .  Southwards, these gneisses 

progress ive ly  become more massive meta-volcan i c s  and b i o t i t e  s c h i s t s  . Near 

t h e  s o u t h e r n  c o n t a c t  w i  t h  t h e  q u a r t z  monzon i te  i n t r u s i o n ,  h o r n f e l  sed 

meta-volcanics and/or meta-sediments are  p y r r h o t i t e  +/- p y r i t e  r i c h .  

Th i n  l imestone un i t s ,  t r e n d i n g  2 4 0 Q ,  c r o p  o u t  t o  t h e  east  o f  t h e  property.  

Tremol i te  r i c h  c l a s t s  i n  t h e  l n l a n d  Empire dump sugges t  t h e s e  ca rbona tes  

extend t o  t h e  west. F o l i a t e d  t u f f s  and vo lcan ic  breccias were a lso  i d e n t i f i e d  

t o  t h e  east  o f  t h e  G r a n v i l l e  Mtn. property.  

To t h e  south  o f  t he  quartz  monzonite stock, massive greenstones and fe ldspar,  

pyroxene p o r p h y r i t i c  andesi te t o  basa l t  predominate. P r imary  s t r u c t u r e s  a r e  
1 

r a r e ,  making t h e  t r e n d  o f  t h e  v o l c a n i c s  d i f f i c u l t  t o  determine except on a  

reg iona l  scale. Loca l ly ,  tu f faceous horizons and a n d e s i t i c  b r e c c i a s  sugges t  

an east - west trend. A la rge body o f  andes i t i c  breccia extends from west t o  



e a s t ,  a c r o s s  t h e  e n t i r e  l r o n  c la im  block. Large, angul a r  ( t o  5 cm) c h l o r i t e  

r i c h  p o r p h y r i t i c  c l a s t s  o c c u r  w i t h i n  a  f i n e  g ra ined ,  l o c a l l y  p o r p h y r i t i c ,  

a n d e s i t i c  groundmass. 

A t h i c k  l i m e s t o n e  band l i e s  w i t h i n  in termediate t o  f e l s i c  vo lcanics.  I n  t h e  

t h e  v i c i n i t y  o f  E&B Exp lo ra t i on ' s  (Kruchkowski, 1981) l r o n  Grid, t h e  carbonate 

and vo lcan ics  have been int ruded by a  small quar tz  monzonite s tock and by l a t e  

f e l d s p a r  and b i o t i t e  p o r p h y r i t i c  s y e n i t e  dykes. The v o l c a n i c / l i m e s t o n e  

c o n t a c t  i s  marked by a  pronounced s i l i c i f i c a t i o n .  C h e r t  l i k e  bands a r e  

developed a t  t h e  immediate contact .  P y r i t e  +/-  p y r r h o t i t e ,  a s s o c i a t e d  w i t h  

t h i s  contac t  zone, c a r r y  low b u t  anomalous Au values (up t o  40 ppb Au). 

1 
S y e n i t e  - q u a r t z  s y e n i t e  i n t r u d e s  t h e  v o l c a n i c  pendant  t o  t h e  sou th .  A 

second, t h i n n e r  ( t o  50 m) l imestone u n i t  can be t raced as a  se r ies  o f  lenses 

L. a c r o s s  t h e  Nugget,  I r o n  and Lucky  c l a i m s .  Where t h e  l i m e s t o n e  has been 

i n t r u d e d  by s y e n i t e ,  garnet,  pyroxene, magnetite, specu lar i te ,  +/- potassium 

I f e l d s p a r  and g r a p h i t e  b e a r i n g  s k a r n s  a r e  d e v e l o p e d .  T h e s e  may c a r r y  

s i g n i f i c a n t  c o n c e n t r a t i o n s  o f  gold, as evidenced by t h e  Magneti te A d i t  skarn 

on t h e  Nugget 5 c la im  (up t o  7.5 gm/tonne Au (0.220 o z / t ) ) .  

The vo l can ic  and sedimentary pendants predate t h e  quar tz  monzonite and syen i te  

i n t r u s i v e  events. This  group of  rocks has been t e n t a t i v e 1  y  a s s i g n e d  t o  t h e  

Ross l  and Group o f  v o l c a n i c s .  The presence o f  l  imestone and b i o t i t e  s c h i s t  

suggest these pendant rocks may i n  p a r t  be Mount Roberts Formation. Exposures 

of both Mount Roberts Formation and Rossland Group have been documented t o  t h e  

eas t  and west o f  t h e  proper ty  ( L i t t l e ,  1957). 

P l u t o n i c s  on t h e  p r o p e r t y  were p rev ious l y  mapped as belonging t o  t h e  Eocene 

Coryel l i n t r u s i v e  event ( L i t t l e ,  1957). Fo r t y -e igh t  rock samples were e t c h e d  

w i t h  h y d r o f l u o r i c  a c i d  and s t a i n e d  w i t h  sodium c o b a l t i n i t r a t e .  Potassium 

fe ldspars  tu rned yellow, quar tz  became glassy and p lag ioc lase  remained a  m i l k y  

wh i t e .  From t h i s  su rvey  i t  was determined t h a t  two composional l y  d i s t i n y t  

i n t r u s i v e  popu la t ions  under ly  t h e  G r a n v i l l e  Mtn. p roper ty .  

Hyp i d  i omorph i c  q u a r t z  monzon i t e s  composit ional l y dominate t h e  cen t ra l  stock, 

b u t  quar tz  monzodior i tes and monzonites are  present  l o c a l l y .  These i n t r u s i v e s  

a re  composed o f  f i n e  t o  medium grained p lagioc lase,  potassium fe ldspar ,  



c h l o r i t e  a f t e r  hornblende +/- b i o t i t e  and quartz.  Magneti te i s  an important  

accessory. Quar tz  r a r e l y  exceeds 10% - 15%. 

An e a s t  - wes t  t r e n d i n g  zone o f  f i n e  grained quar tz  monzonite occurs w i t h i n  

t h e  medium gra ined qua r t z  monzon i t e ,  immed i a t e l  y  s o u t h  o f  t h e  U . S . ,  A l b ion,  

Dubrovn ik ,  D u l u t h  and Bonanza v e i n  systems. I t  does n o t  appear t o  be a  

separate i n t r u s i v e  event, as contac ts  between t h e  t w o  a r e  g r a d a t i o n a l .  I t s  

s p a t i a l  r e l a t i o n s h i p  t o  t h e  minera l i zed veins i s  n o t  understood. 

Large i n t r u s i v e  bodies o f  syen i te  t o  quar tz  syen i te  composit ion ou tc rop  t o  t h e  

n o r t h  and south o f  t h e  vo lcan ic  pendants. M i  nera l  ogy cons i s t s  o f  la rge  ( t o  3 

cm) potassium fe ldspar  phenocrysts w i t h i n  a  medium gra ined potassium fe ldspar ,  

p  l ag i oc  l ase f e  l dspar  , b i o t  i te ,  hornb l ende and quar tz  groundmass. The quar tz  

content  i s  genera l l y  less than 5% t o  10%. Adjacent t o  t h e  vo l can i c  pendants,  

b i o t i t e  r i c h  hybr ids  and g r a n i t e  phases are  common. 

Most o f  t h e  known go ld  bear ing quar tz  ve ins  a re  hosted by t h e  c e n t r a l ,  q u a r t z  

monzon i te  s t o c k .  A few ve ins  occur w i t h i n  volcanics,  b u t  these a re  proximal 

t o  t h e  q u a r t z  monzon i te  c o n t a c t .  No v e i n s  have been documented i n  t h e  

syen i tes .  

Dykes and la rger  hypabyssal bodies o f  fe ldspar  +/- b i o t i t e  p o r p h y r i t i c  syen i te  

c rosscut  t h e  quar tz  monzon i t e .  Th i s  r e  l  a t  i o n s h  i p, a l ong  w i t h  t h e  s p a t i  a  l 

separat ion of t h e  quar tz  monzonite from t h e  syenite, suggests t h e  two p l u t o n i c  

rock types may be r e l a t e d  t o  d i f f e r e n t  i n t r u s i v e  events. 

Syen i t e s  and a s s o c i  a t e d  dyke rocks  are  p a r t  o f  t h e  Eocene Coryel l i n t r u s i v e  

event. The quar tz  monzonite s tock has t e n t a t i v e l y  been c o r r e l a t e d  w i t h  t h e  

Jurass ic  - Cretaceous Nelson i n t rus i ves ,  b u t  it may represent  an e a r l i e r  phase 

o f  t he  Coryel I .  

1 
MINERALIZATION AND ROCK GEOCHEMISTRY 

Three  d i s t i n c t  t y p e s  o f  m i n e r a l i z a t i o n  have been documented on t h e  Granvi l  l e  

Mtn. p roper ty .  P y r i t e  +/- su lph ide  bear ing quar tz  ve ins conta in  up t o  68 



gm/tonne Au (2.000 o z / t )  and 250 gm/tonne Ag (7.34 o z / t ) .  Skarn deposits,  

developed along l imestone - i n t r u s i v e  contacts, may c a r r y  s i g n i f i c a n t  amounts 

o f  g o l d  and s i l v e r .  S i l i c e o u s  and /o r  s i l i c i f i e d  v o l c a n i c s  a r e  l o c a l l y  

p y r r h o t i t e  and p y r i t e  r i c h .  Rare, low b u t  anomalous,  g o l d  v a l u e s  a r e  

associated w i t h  these su lph ide  bearing volcanics.  Rock desc r ip t i ons  and t h e i r  

associated geochemical analyses a re  l i s t e d  i n  Table 3. Sample l o c a t i o n s  and 

showings are  i l  l u s t r a t e d  on F igu re  5. 

Vein Systems 

P r e v i o u s  s tud ies  d e a l t  almost e x c l u s i v e l y  w i t h  t h e  gold bearing quar tz  ve ins.  

North t r e n d i n g  v e i n s  p redomina te  b u t  some e a s t  - west  q u a r t z  v e i n s  occu r  

w i t h i n  l imestones and vo lcan ics  on t h e  I r o n  and Nugget claims. 

N o r t h  t r e n d i n g  v e i n s  a r e  g e n e r a l l y  s t e e p l y  d i p p i n g  t o  t h e  e a s t  and  a r e  

sub-para l l e l  t o  two major j o i n t  o r i e n t a t i o n s  measured throughout t h e  proper ty .  

This  i s  i l l us t ra ted  on dens i ty  diagrams (F igures  3  and 4  der ived by  p  l o t t i  ng 

p o l e s  t o  v e i n s  and j o i n t s  and c o n t o u r i n g ,  u s i n g  a  Ka lsbeek c o u n t i n g  n e t  

(McClay, 1984; Ragan, 1979). Some common data p o i n t s  a r e  sha red  between t h e  

veins and j o i n t s ,  suggesting minera l i zed f l u i d s  may have u t i l i z e d  p re -ex i s t i ng  

j o i n t  s u r f  aces. 

The m a j o r i t y  o f  t h e  n o r t h  t r e n d i n g  v e i n s  a r e  hos ted  by Ne lson ( ? I  quar tz  

monzon i te .  These v e i n  systems e x t e n d  n o r t h  and s o u t h  i n t o  t h e  Ross land 

v o l c a n i c s  (Amazon, A l i c e  L / B e r l i n ,  I n l a n d  Empire), b u t  exp lo ra t i on  t o  date 

suggests they decrease i n  abundance away from t h e  quar tz  monzonite. 

Vein m i n e r a l i z a t i o n  i s  dominated by p y r i t e ,  occu r r i ng  as disseminated, f i n e  t o  

c o a r s e  g r a i n e d  euhedra l  c r y s t a l s  and l o c a l l y  d e f i n i n g  a  c r u d e  b a n d i n g .  

V i s i b l e  s u l p h i d e s  appear t o  be r e s t r i c t e d  t o  v e i n s  p r o x i m a l  t o  v o l c a n i c  

contacts. ICAP r e s u l t s  however, i n d i c a t e  copper, l ead  and z i n c  (up  t o  1875 
1 

ppb Cu, 3149 ppb Pb, 302 ppb Zn) a r e  a s s o c i a t e d  w i t h  v e i n s  hosted by t h e  

i n t r u s i v e .  Gangue cons i s t s  o f  quar tz  and r a r e  quar tz  and c a l c i t e  assemblages. 

M a g n e t i t e  i s  notably  absent from quartz  ve ins and t h e i r  associated a l t e r a t i o n  

zones. Widths range from less than 1 cm (0.4") t o  over 1.4 m (4.6' 1 .  



TABLE 3 

ROCK SAMPLE DESCRtPTtONS 

Legend  

agg 

a l t  

bo  

box  

b r e c  

c a r b  

C C 

c h l  

conc 

a g g r e g a t e  

a l t e r a t i o n  

b l o t l t e  

boxwork 

b r e c c  1 a  

c a r b o n a t e  

c a l c l t e  

c h l o r l t e  

c o n c e n t r a t e  

d  1  s s  

eP 

f e l  d  

f r ac 

Few. 

goss 

h f  I s  

H.W. 

I s  

d l s s e m i n a t e d  

ep i d o t e  

f e l d s p a r  

f r a c t u r e  

f o o t w a l  I 

gossanous 

h o r n f e l  s  

hang I n g  wal 1 

l 1 mestone 

Au v a l u e s  I n  ppb 

m t  

m t r x  

P  0 

P  Y 

q t  z  

q" 

s e r  

s e r p  

s h s t  

= magnet1 t e  s i l  = s i l i c i f i e d  

= m a t r i x  s t r i n g  = s t r i n g e r  

p y r r h o t i t e  sy = s y e n l t e  

= p y r i t e  t e x  = t e x t u r e  

= q u a r t z  t r e m  = t r e m o l i t e  

= q u a r t z  v e i n  v o l c  = v o l c a n l c  

= s e r i c l t e  VUg a VUggY 

= s e r p e n t i n e  

= s c h i s t  

Ag v a l u e s  i n  ppm = o z / t o n  

Cu, Pb, Zn v a l u e s  i n  ppm 



LOCATION TYPE WIDTH . DESCRIPTION 

05401 Road grab 

grab 

ch ip  

ch I p 

ch ip  

ch 1 p 

ch ip  

ch i p 

ch ip  

chip 

chip 

grab 

grab 

grab 

grab 

qtz, bo, feld, shst, d lss  
PY and PO, goss 

05402 Alblon 

05403 A l  bion 

dump 

30 an 

40 an 

17 an 

33 an 

25 an 

50 an 

1 m 

2 m 

1 m 

dump 

dump 

dmp 

dump 

py conc. i n  qtz., banded 

F.W., ep s t r ing,  d iss  py 
and mt ,  s i l  

05404 Albion F.W., s i l ,  ser, chi  with 
7 mn qv, py and m t  

05405 Albion sheared qv, box tex, ser, 
no m t  

qv, pods of ser t o  1 an, 
box tex, no m t  

05406 A1 bion 

HOW., ser and s i l ,  1-21 
d lss  py, no mt .  

05407 Alblon 

05408 Albion H.W., f e l d  t o  clay, 
i n t rus ive  tex, ep str ing, 
m t  

05409 Bonanza 70 an qv, vug, d lss  py t o  
11, two qv, 2 and 5 cm 

054 10 Bonanza F.W., s i l ,  ep as pods and 
str ing, maf l cs  t o  chi, 
f e l d  t o  clay, qv, m t  

H.W., t h l n  c lay seams, 1 
t o  2 an qv, intense a l t  
of sy, ep, ch l  and c lay 

0541 1 Bonanza 

05412 In1 and/ 
Emp 1 r e  

0541 3 Inland/ 
Emp i r e  

0541 4 In  l and/ 
Emp 1 r e  

05415 Inland/ 
Empire 

- 

serp, cc veins, 5mn m t  
s t r i n g  

qv, serp along frac, cc 
veins and pods, bo, goss 

h f  Is, ep st r ing,  py and 
PO, cc veins 

brec, trem clasts, d iss  
py, s i  1 hf I s  mtrx 



SNlPLE LOCATION 

05416 I n l and/ 
Emp i r e  

carb a l t ,  cc veins, d lss  
PY 

grab dump 

0541 7 Ber l i n  qv, d lss  py and py agg t o  
6 mm, cc f rac 

grab 

05418 Be r l i n  

05419 Be r l i n  

grab 

grab 

dump 

dump s i l  sy, ser, d iss  and 
vein py, ep str ing, q tz  
and cc vein t o  5 an 

05420 Berl  i n  grab 

ch ip  

dump 

0.55 m 

a l t  sy, qtz and cc vein 
t o  7 mm, diss py, ep 

05421 A l  blon F.W., chl, ser and c lay 
increase towards vein, 
mlnor c lay r i c h  gouge 

qv, d iss  py, py bands, 
9 an wall rock inclusion 

05422 Albion ch ip  

05423 Albion 

05424 Albion 

chip 

ch ip  HOW., s i  l qn, minor ser, 
clay, chi, ep, d iss  py, m t  

05425 Albion 

05426 Dubrovn I k 

grab 

chlp 

dump 

0.72 m 

py conc i n  qv 

F.W.?, s i l  qn, chl  and 
c lay grades t o  chl  away 
frcm vein 

05427 Dubrovn i k chlp qv, minor ser and py, 
crude band i ng 

05428 . Duluth 

05429 Du I uth 

qv, ve ln le ts  o f  py, vug ch ip  

grab 

0.60 m 

f l o a t  a l t  qm, mu l t ip le  qtz and 
cc veins t o  2 an, py t o  
2$, ch l  f rac 

05430 l ron Grid grab 

grab 

grab 

s i l  volc, over la in  by 
Is, s i l  contact, py 

05431 Iron Grid s i l  vo lc / ls  contact, 
chert, po and py 

05432 l ron Grid andesite ?, d i ss  py and 
Po 
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LOCATION 

M t .  Ad i t  

Mt .  Ad i t  

l ron Grid 

l ron Grid 

l ron Grid 

George's P i t  

George's P i t  

George's P i t  

George's P i t  

Amazon 

Amazon 

Amazon 

Amazon 

Amazon 

Cascade Rd 

Cascade Rd 

Be r l i n  

i ron Claim 

l ron Claim 
- 

l ron Claim 

m 

grab 

grab 

grab 

grab 

grab 

chip 

chip 

chip 

grab 

grab 

grab 

grab 

ch ip  

chip 

grab 

grab 

grab 

chip 

grab 

grab 

WIDTH 

1.8 m 

2.7 m 

1.3 m 

dump 

dump 

dump 

0.5 m 

0.6 m 

dump 

1.0 m 

0.5 m 

1.0 m 

DESCRIPTION 

s i l  volc, po r i c h  

s i  l volc, po t o  2$, PY 

s i l  volc, d i ss  py and po 

s i  l volc, ch l  and py 
frac, po 

qm/ I s  contact, sy dyke, 
d iss  py 

s l l  volc, d iss  po and . 

PY 

s i l  volc, d iss  po and 
PY 

s l  l volc, d i ss  po and 
PY 

s i l  volc, d iss  po and 
PY 

qv, py and c p y ~  e p ~  
volc inclusions 

qv wi th  py 

0.4 m qv, 0.1 m shear on 
H e w . ,  diss py 

ch l  and s i l  volc, d i ss  
PY 

qtz  d io r i te ,  d iss  py 

s im i la r  t o  05473, less 
PY 

s i i  voic, d iss  py and 

Is, s i l  

dacl te a t  I s  contact, 
s l  I, minor chl  and c lay 



LOCATION TYPE W l DTH DESCRIPTION 

s i  l volc with skarn, ep, 
graphite, PY, PO, and CPY 

Lucky 1 grab 

s i l  Is, d iss  py Lucky 1 

Lucky 1 

grab 

grab 

dump 

dump s i l ,  chl  volc, cc frac, 
ep, garnet, mt ,  d iss py 

U.S. grab 

grab 

grab 

grab 

grab 

dump 

dump 

dump 

dump 

f l o a t  

qv wi th  py pods 

qv, no sulphide U.S. 

U.S. 

U.S. a d i t  

ch l  volc, ep, d iss  py 

qv, d iss  PY 

Dubrovn i k 
L 14 

qm with qv, ch l  and ep 
a l t ,  no sulphides 

Dubrovn i k 
L 15 

grab f l o a t  qm, chl  and ep a l t  

Du l uth ch ip  

ch l p 

grab 

qv, r a re  d iss  py 

a l t  qm, ser, oxidized py Du l uth 

Cascade Rd Sy dyke, *z, ep s t r i ng  
minor py 
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C o u n t r y  rock ,  i n  t h e  v i c i n i t y  o f  t h e  q u a r t z  v e i n s ,  has undergone vary ing  

degrees of  hydrothermal a l t e r a t i o n .  S e r i c i t e  and c l a y  i s  p e r v a s i v e  w i t h i n  a  

few c e n t i m e t e r s  o f  t h e  v e i n s .  T h i s  a l t e r a t i o n  decreases i n  i n t e n s i t y  away 

from t h e  veins, towards a  p r o p y l i t i c  envelope composed o f  c h l o r i t e  as f r a c t u r e  

f i l l i n g  and a1 t e r e d  maf i c  c r y s t a l s .  E p i d o t e  i s  a l s o  a s s o c i a t e d  w i t h  

minera l i zed ve ins  and occurs as s t r i nge rs ,  c l o t s  and f loods.  

Observed foo twa l l  and hanging wa l l  a l t e r a t i o n  zones obta ined maximum widths o f  

0.7 m (2.3') and 2.7 m (8.9') respec t i ve l y .  S i  I  i c i f  i c a t i o n  o c c u r s  l o c a l  I  y, 

b u t  i s  no t  r e s t r i c t e d  t o  one s ide  o f  t h e  vein. 

On the  A lb ion  showing, a  t rench hosted a  1.35 m (4.4') quar tz  v e i n  w i t h  sparse 

d  i ssem i n a t e d  p y r  i t e .  Footwa I  l a  l t e r a t  i o n  cons i s t e d  o f  abundant c l a y  and 

s e r i c i t e  extending 10 - 15 cm (0.3' - 0.5') away f r o m  t h e  v e i n .  P r o p y l  i t i c  

a l t e r a t i o n  spanned  0 . 5 5 t  m ( 1  . 8+ ' ) .  Hang ing  wal I  a l t e r a t i o n  was more 

extensive, w i t h  1.02 m ( 3 . 3 ' )  o f  s e r i c i t e  and c l a y  w i t h i n  a  1.7 m ( 5 . 6 ' )  

c h l o r i t e  r i c h  envelope. This  a l t e r a t i o n  was n o t  as ex tens ive  as described by 

prev ious samplers (Smi th ,  1984) and t h e  grades were s u b s t a n t i a l l y  lower .  

Smith's (1984) sampl ing returned 11.6 gm/tonne Au (0.339 o z / t )  from t h e  quar tz  
*- 

v e i n  i t s e l f .  The 1985 sampl i n g  program y i e l d e d  340 ppb Au ac ross  1 .02 m 

( 3 . 3 ' )  o f  hang ing  w a l l  a l t e r a t i o n .  No gold was detected i n  *he quar tz  v e i n  
- mate r ia l .  The l a r g e  d i s c r e p a n c y  between v a l u e s  c o u l d  be due t o  a  nugge t  

e f f e c t .  Py r  i t e  concent ra tes  from t h e  dump d id  r e t u r n  38.9 and 36.4 gm/tonne 

- Au (1.144 o z / t  and 1.070 o z / t ) .  

Other ve in  systems i n  t h e  quar tz  monzonite a l so  c a r r y  s i g n i f i c a n t  go ld  values. 

The Dubrovnik v e i n  re tu rned  6.7 gm/tonne Au (0.196 o z / t )  over 1.4 m ( 4 . 6 ' )  o f  

p y r i t e  b e a r i n g  q u a r t z  v e i n .  A 1.0 m (3.3')  quar tz  v e i n  w i t h  p y r i t e ,  on t h e  

Bonanza v e i n  system, y ie lded  69.3 gm/tonne Au (2.038 o z / t )  and t h e  a s s o c i a t e d  

hang ing  wa I  l a l  t e r a t  i o n  zone assayed 11.4 gm/tonne (0.334 o z / t )  over 1.0 m 

(3.3 ' ) .  

1 
Ve i n  systems p r o x i m a l  t o  t h e  v o l  can i c  c o n t a c t  ( A l  i c e  L/Ber l  in, and l n  land 

Empi re)  r e t u r n e d  h i g h  g o l d  and s i l v e r  v a l u e s  f rom dump m a t e r i a l  ( A l i c e  

L/Ber l  i n  = 40.7 gm/tonne Au ( 1  . I98 o z / t )  and 394.7 gm/tonne Ag (1  1.61 o z / t ) ;  



I n l a n d  Empi re  = 3.7 gm/tonne Au (0.108 o z / t )  and 95.2 gm/tonne Ag (2.80 

o z / t ) ) .  These v e i n s  c a r r y  h i g h e r  c o n c e n t r a t i o n s  o f  Pb (11,000 ppb) w i t h  

moderate copper and z inc.  Nickel ,  chromium and bismuth are  a l so  s u b s t a n t i a l l y  

h igher  near t h e  contact .  

Ou tc rops  i n  t h e  v i c i n i t y  o f  t h e  I n  l a n d  Emp i re  were sparse. Serpent in i te ,  

c r o s s - c u t  by  random m a g n e t i t e  seams, was n o t e d  on t h e  dump. T h i s  c o u l d  

accoun t  f o r  t h e  h i g h  Ni and Cr values associated w i t h  deposi ts  i n  t h i s  area. 

Values up t o  3.4 gm/tonne Au (0.101 o z / t )  were repor ted  from magnet i te  samples 

(Smith, 1984). Recent sampling re turned o n l y  10 ppb. 

The Amazon quar tz  v e i n  occurs w i t h i n  Rossland ( ? I  volcanics.  Gold v a l u e s  a r e  

a s s o c i a t e d  w i t h  p y r i t e  and c h a l c o p y r i t e  bearing veins. A p y r i t e  concentrate 

re tu rned  9.3 gm/tonne Au (0.274 o z / t ) .  A 0.5 m (1.6 '  c h a l c o p y r i t e  bea r  i ng 

quar tz  v e i n  assayed 2.9 gm/tonne Au (0.086 o z / t ) .  

Few ve ins  on t h e  p r o p e r t y  have been deve loped f o r  any s u b s t a n t i a l  s t r i k e  

l  eng th .  F i g u r e  2 i I I  u s t r a t e s  t h a t  t h e  Amazon, Dubrovnik and several ad i t s ,  

sha f t s  and c u t s  developed between them may l i e  a l o n g  t h e  same v e i n  system. 

Th is  would i n d i c a t e  a 1500 m (4900')  s t r i k e  length. 

East  - west t r e n d i n g  quar tz  ve ins  occur a t  l i m e s t o n e  - v o l c a n i c  c o n t a c t s  on 

t h e  l r o n  and Nugget  c l a i m s .  A 0.2 m (0.65 ' )  massive p y r i t e  seam, from t h e  

East S t .  Thomas showing, y i e l  ded 1 .4  gm/tonne Au (0.042 o z / t )  . A 1  l  o t h e r  

elements, except As (500 ppb), were low. 

Skarn Deposi ts  

Skarn  showings a r e  developed on t h e  southern  p a r t  o f  t h e  l r o n  c la im group, 

where t h i n  I  imestone lenses'have been i n t r u d e d  by  Corye l  l  s y e n i t e  - q u a r t z  

s y e n i t e .  These s k a r n  showings a r e  o f t e n  s i  I  i c i  f  i e d  and t y p i c a l  l y  conta in  
1 

garnet, epidote, pyroxene, minor potassium fe ldspar  and g r a p h i t e .  M a g n e t i t e  

and p y r i t e  occur local  l y .  

Th ree  p i t s  and a smal I  ad i t  expose a s k a r n  showi ng near  t h e  Nugget 4 and 

Nugget 5 c l a i m  boundary (F igures 2 and 5 ) .  I n  one p i t ,  a 0.7 m (2.3')  wide 



m a g n e t i t e  seam o r i e n t e d  260°/64'N, assayed 7.8 gm/tonne Au (3.220 o z / t I -  and 

7.9 ppm Ag. S i g n i f i c a n t  amounts o f  Pb, B i ,  Mn and Zn a re  a l s o  associated w i t h  

t h i s  sample. 

The ex ten t  of these skarn showings i s  uncer ta in.  Pods and lenses o f  l imestone 

were t raced t o  t h e  west f o r  1.5 km. P i t s  and open c u t s  exposed s k a r n  i f i ed 

r o c k s  on t h e  Lucky  1 mineral claim. Low, b u t  anomalous go ld  vat ues (90  ppb) 

were associated w i t h  t h i s  zone. 

Silicified Volcanics 

A b e l t  of r u s t  weathering, in termediate t o  f e l s i c  vo lcan ics  extends across t h e  

I r o n  claim, t o  t h e  n o r t h  and s o u t h  o f  t h e  l i m e s t o n e  u n i t  h o s t i n g  t h e  S t .  

Thomas v e i n  system ( F i g u r e s  2 and 5). P y r r h o t i t e  +/- p y r i t e  a re  ub iqu i tous  

Throughout t h i s  zone. Only low go ld  values (40 ppb) have been o b t a i n e d  f r o m  

t h e  l imestone - vo lcan ic  contac t  area. 

Mineralization Model 

Strong s  i m  i l a r  i t i e s  e x i s t  between mineral i z a t  ion exposed on Granv i l l e  Mtn. and 

the  Beaverdel l Camp i n  south - cen t ra l  B r i t i s h  Columbia. I n  t h e  Beaverde l  1 

a rea,  s  i l v e r  + / -  go l d  r i ch ve i ns are  hosted by Jurass ic  - Cretaceous Nelson 

e q u i v a l e n t  i n t r u s i v e s .  T h e s e  h o r s e t a i l  i n t o  P e r m i a n  (? I  A n a r c h i s t  

meta-sed iments  and meta-volcanics (Watson and Godwi n, 1985). M i  nera l  i z a t i o n  

i s  Eocene i n  age and i s  g e n e t i c a l l y  r e l a t e d  t o  t h e  C o r y e l  l i n t r u s i v e  e v e n t .  

The more competent Nelson g r a n o d i o r i t e  was p r e f e r e n t i a l  l y  f r a c t u r e d  and acted 

as hos t  t o  t h e  m i n e r a l i z i n g  f l u i d s .  Few v e i n s  a r e  found  w i t h i n  t h e  Eocene 

Corye l l  quar tz  monzonite. 

I n  t h e  Granv i l  l e  Mtn area, ve ins are  p r e f e r e n t i a l l y  developed i n  t h e  competent 
1 

Jurass ic  - Cretaceous Nelson (?I quar tz  monzon i t e  and t o  a  l esse r  e x t e n t  i n 

t h e  vo l can i c  and sedimentary pendant rocks. The age o f  t h e  m i n e r a l i z a t i o n  has 

y e t  t o  be determined, b u t  it i s  thought  t o  be r e l a t e d  t o  t h e  emplacement o f  

t h e  Eocene Coryel I  syeni tes and quar tz  syeni tes.  



GEOPMYS ICS 

Introduction 

A t o t a l  o f  t w e n t y  f o u r  o r i e n t a t i o n  l i n e s  ( 5 . 2  l i n e  k i l o m e t e r s )  were 

estab l ished and eval ua ted  u t  i l i z i ng VLF/EM and /o r  magnetometer ( F l g u r e  5, 

F i g u r e s  6 t o  30).  These were completed i n  con junc t ion  w i t h  s o i l  geochemistry 

t o  determine t h e  f e a s i b i l i t y  o f  t h e  fo l low ing:  

1 )  f u r t h e r  d e l i n e a t i o n  along sur face o f  t h e  t r a c e  o f  known ve in  systems, 

2 )  d e f i n i t i o n  o f  a p o s s i b l e  v e i n  l o c a t i o n  i n  t h e  v i c i n i t y  o f  t h e  E&B 

'Dubrovnik s o i l  anomalyt (Kruchkowski, 19811, 

3 )  l o c a t i o n  o f  t h e  s e r p e n t i n i t e  and o l d  workings on t h e  In land  Empire, 

4 )  d e f  i n i t  i o n  o f  g e o  l o g  i c a  l  c o n t a c t s  deemed f a v o u r a b  l  e f o r  

m i n e r a l i z a t i o n  and 

5 )  d e f i n i t i o n  o f  s t r u c t u r a l  t r e n d s  a n d / o r  o r i e n t a t i o n s  o f  known 

show i ngs . 

Eva l  u a t i  ng t h e  ve in  systems requ i red  coverage i n  5 meter i n t e r v a l s ,  whi l e  a l  l 

o ther  l i n e s  were completed us ing  10 meter s ta t i ons .  

Procedure - Magnetometer 

A Sc i n t r e x  MP-2 P r o t o n  Precess ion  Magnetometer was u t i  l i zed t o  survey a l  l  of 

t h e  es tab l ished o r i e n t a t i o n  l i n e s .  Resu l ts  were co r rec ted  such t h a t  each of 

t h e  th ree  areas surveyed ( I r o n  Claims; In land Empire; A lb ion  - Dubrovnik) were 

i n t e r n a l l y  cons is ten t .  Area t o  area readings are  n o t  comparable. This  i s  due 
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t o  t h e  e x t e n s i v e  s i z e  o f  t h e  p r o p e r t y ,  wh ich  p r o h i b i t e d  r e t u r n i n g  t o  one 

s t a t i o n a r y  base s t a t i o n .  A base s t a t i o n  magnetometer i s  recommended f o r  any 

f u t u r e  surveys. 

Procedure - VCF/EM 

A Sabre VUF/EM u n i t  was used t o  evaluate 18 o f  t h e  24 l i nes .  Two t r a n s m i t t e r s  

were requi red;  S e a t t l e  (NLK 18.6 kHz) f o r  n o r t h  - s o u t h  l i n e s  and Annapol i s  

(NSS 21 .4 kHz) f o r  e a s t  - wes t  l i nes. O r i e n t a t i o n  o f  t h e  two t r a n s m i t t e r s  

w i t h  respect  t o  t h e  proper ty  i s  250" ( S e a t t l e )  and 105' (Annapo l is ) .  An e a s t  

- wes t  t e s t  l i n e  ove r  t h e  A l b i o n  v e i n  (I! 121, u t i l  i z i n g  both t ransmi t te rs ,  

ind ica ted  t h a t  Annapolis prov ided t h e  s t ronger  p r o f i l e  o f  t h e  two. 

Results - Magnetmeter 

M a g n e t o m e t e r  v a l u e s  i n  t h e  v i c i n i t y  o f  t h e  A l b i o n ,  D u b r o v n i k  and A l i c e  

L!/Berl i n  ve ins  (L1 12, 13, 18, 19, 22, 23, 24) reveal  a  we1 I  d e f i n e d  m a g n e t i c  

low a s s o c i a t e d  w i t h  t h e  v e i n s ,  a l l ow ing  them t o  be t raced along s t r i k e .  I n  

a d d i t i o n ,  t h e  Dubrovn ik  v e i n  hang ing  w a l l  (L 24)  d i s p l a y s  a  zone o f  low 

magne t i cs  extending from t h e  v e i n  a t  O+5OE t o  0+70E. Th is  possi'b I  y  ind ica tes  

an a l t e r a t i o n  zone depleted i n  magneti te.  The ve ins  located on t h e  I ron  Claim 

(L! 3, 10/10a, 11 1 ,  occu r r i ng  w i t h i n  vo lcan ics  and/or limestone, c a r r y  a  much 

weaker magnetic s ignature  than t h e  quar tz  monzonite hosted A l b i o n ,  D u b r o v n i k  

and A l i c e  L / B e r l i n  veins. 

A we1 I  d e f i n e d  magne t i c  low i s  p r e s e n t  on both l i n e s  14 and 15, which were 

completed over t h e  EBB 'Dubrovnik s o i l  anomaly1. On each l i n e  a  magnet ic  low 

i s  a s s o c i a t e d  w i t h  a  v e r y  smal I  t o p o g r a p h i c  depression (L! 14, 0+85E; L 15, 

0+60E), poss ib l y  represent ing  a  vein, a l t e r a t i o n  o r  shear zone s t r i k i n g  355' -  

The s o u t h e r n  e x t e n s i o n s  o f  t h e  D u b r o v n i k  and D u l u t h  v e i n s  a l s o  occu r  j n  

s i m i l a r  topographic depressions. 



L Resu l ts  obtained from t h e  In land  Empire (!J 4, 5, 20) were ambiguous due t o  t h e  

extensive nature o f  dump mate r ia l  and t o  t h e  abundance o f  metal d e b r i s  i n  t h e  

L 
immediate v i c i n i t y  o f  t h e  o l d  workings. 

The on l y  geo log ica l  boundaries we1 l de f  i ned by  t h e  magnetometer s u r v e y  a r e  
CI 

g o t  d b e a r i n g  g a r n e t ,  m a g n e t i t e ,  py roxene  s k a r n  zones a s s o c i a t e d  w i t h  

I  imestone/Coryel l contacts. Extreme magnetometer highs may be c h a r a c t e r  i s t i  c 

II. o f  t h e s e  s t ruc tu res ,  as ind ica ted  by o r i e n t a t i o n  l ines 1 and 6 located across 

t h e  Nugget Claim Magneti te Ad i t .  I n  t h i s  a r e a  t h e  s k a r n  c a r r i e s  up t o  7.5 

I gm/tonne Au (0.220 oz/ ton)  . 
I n t e n s e  magnetic highs on l i n e s  10 and 1 1  o f  t h e  I r o n  G r i d  r e f l e c t  under ly ing  

p y r r h o t i t e  r i c h  v o l c a n i c s  a l o n g  s t r i k e  f r o m  samp le  05456  ( 2 0  ppb Au) . 
Magnetometer highs on l ines 9 and 21 may al,so be associated w i t h  t h i s  zone. 

L ines  3 and 8, both over Georgesl P i t ,  a l lowed t h e  eas t -wes t  o r i e n t a t i o n  o f  

t h e  s t r u c t u r e  t o  be ascertained. 

Recomnendations' - Magnetometer 

The magnetometer p r o v  i des an e f  f i c i  en t  cos t  e f f e c t i v e  method o f  t r a c i  ng t h e  

v e i n  systems and skarn t ype  minera l  i z a t i o n  a l o n g  s t r i k e .  The f o l  l o w i n g  i s  

recommended a t  5 meter i n te rva  l s: 

1 1 t h e  poss i b i l t y  o f  t h e  Amazon - Dubrovni k ve ins represent ing  t h e  same 

minera l i zed system and t h e  A l i c e  L!/Berl in s t r u c t u r e  b e i n g  on s t r i k e  

w i t h  t h e  A lb ion  should be evaluated; 

2 )  h i g h  go ld  values over s i g n i f i c a n t  widths, associated w i t h  t h e  Bonanza 

vein, suggest t h i s  system warrants f u r t h e r  i nves t i ga t i on ;  

I 

3 )  more d e t a i l e d  l i n e s  i n  t h e  v i c i n i t y  o f  t h e  'Dubrovnik s o i l  anomaly' 

a re  requ i red  p r i o r  t o  trenching; 



4 )  l i n e s  d i s t a l  t o  t h e  c u l t u r a l  anomal ies  on t h e  In land Empire dump are  

requ i red  t o  f u l l y  evaluate t h e  area; 

5 )  t h e  area o f  t h e  Magneti te A d i t  should be deta i led,  as shout d t h e  p i t s  

o f  samples 05479-05481. These are  along s t r i k e  from and c a r r y  s i m i l a r  

m i n e r a l i z a t i o n  t o  t h a t  exposed i n  t h e  Magneti te Adi t ;  

6 )  an ex t reme magnetometer low on t h e  e a s t  end o f  l i n e  8 s h o u l d  be 

examined f u r t h e r  

Results and Recoamendations - WF/M 

The VLF/EM data serves t o  r e i n f o r c e  and i n  some i n s t a n c e s  f u r t h e r  d e l  i n e a t e  

v e i n  p o s i t i o n s  i n d i c a t e d  by t h e  magnetometer lows. W h i l e  t h i s  i s  w e l l  

i l l u s t r a t e d  on the  A lb ion  v e i n  (L 12, 13, 221, anomalous VLF/EM values d i d  n o t  

accompany a l  l t h e  ve in  systems ( i .e. L! 18, 19, 1 1  1. 

L i n e  14 o f  t h e  Dubrovnik s o i  l anomaly has a c o i n c i d e n t  f r a s e r  f i I  t e r e d  h i g h  

' ( + I 0  1 ,  b u t  no crossover associated w i t h  a magnetometer low a t  0+85E. L i  ne 15 

e x h i b i t s  a VCF/EM h i g h  f r o m  0+35E t o  0+45E. T h i s  i s  o f f s e t  f r o m  t h e  

magnetometer I  ow a t  0+60E. 

VL!F/EM values obtained thus f a r  on t h e  In land Empire are  ambiguous. 

Ska rn i f i ed  contacts were a l s o  de l ineated by t h e  VkF/EM d a t a  a s s o c i a t e d  w i t h  

t h e  magnetometer r e s u l t s .  The Magneti te A d i t  (L! 1 )  e x h i b i t s  a f i l t e r e d  peak 

o f  +13 associated w i t h  themagnetometer  h i g h .  L i n e s  10 and 1 1 ,  wh ich  b o t h  

c r o s s  a p y r r h o t i t e  r i c h  zone o f  v o l c a n i c s  denoted by e levated magnetometer 

values, a l s o  c a r r i e d  co inc iden t  VkF/EM anomalies. 

The s i g n i f i c a n c e  o f  lone VL!F/EM (t! 18, 19) anomalies i s  unclear.  As such, t h e  

VkF/EM should be used i n  c o n j u n c t i o n  w i t h  t h e  magnetometer f o r  any f u t u r e  

surveys. 



SOIL GEOCHEMISTRY 

A t o t a l  o f  149 s o i l  samples were c o l l e c t e d  from n ine  o r i e n t a t i o n  l i n e s  (U 1, 

4,  IOa, 11, 13, 15, 14, 20, 24)  and t w o  t e s t  p i t s  (L! 3, 1 3 ) .  S o i l s  were 

o b t a i n e d  from a depth o f  15 t o  40 cm and included predominant ly 'B1 w i t h  some 

'C' hor izon representa t ives .  Test  p i t s  sampled 'A1 , 'B ' ,  and 'C' h o r i z o n s .  

Anomalous s o i  l v a l  ues a r e  i l l us t ra ted  on geophysical sec t ions  (F igures  6 t o  

30). 

Anal yses were comp l e t e d  by Vangeochem Lab L i m i t e d ,  N o r t h  Vancouver, B.C. 

( A p p e n d i c i e s  2 t o  4 ) .  Check samples w e r e  s e n t  t o  Chemex L a b s ,  N o r t h  

Vancouver, B.C. ( s e e  Appendix 5 ) .  Al l so i  I s  were geochemical l y  analyzed f o r  

gold. A twenty-e ight  element ICAP was a l s o  completed. S t a t i s t i c a l  a n a l y s e s  

were pe r fo rmed  on t e n  o f  t h e  twenty-e ight  elements. These included aluminum, 

arsenic, barium, cadmium, c o l b a l t ,  copper, manganese, lead, s i l v e r ,  and z inc.  

For d e t a i l s  regarding a n a l y t i c a l  procedures see Appendix 2. 

Resu l ts 

I n t e s t  p i t L 3 (35-80 ppb Au) 'B' hor i ton  so i l samp l es c a r r y  up t o  t w i c e  t h e  

concent ra t ion  o f  go ld  as t h e  ' A '  o r  'C' horizon. No s i g n i f i c a n t  g o l d  v a l u e s  

were obta ined from t e s t  p i t  L 13. 

A p r o b a b i l i t y  p l o t  i n d i c a t e s  t h a t  g o l d  v a l u e s  o f  1 1  ppb o r  g r e a t e r  a r e  

anoma lous. 

A c u r s o r y  e x a m i n a t i o n  o f  t h e  go1 d geochemical  da ta  suggests  t h a t  s o i  i s 

o v e r l y i n g  v o l c a n i c s  have a s l i g h t l y  h i g h e r  background v a l u e  t h a n  t h o s e  

over l y i  ng t h e  i n t r u s  ives. 



S o i l  p r o f i l e s  across ve in  systems could n o t  be sampled i n  t h e  v i c i n i t y  o f  ve in  

exposures due t o  dump mate r  i a1 and d e b r i s  f r o m  c a t  t r e n c h i n g .  Soi  l s  were 

t h e r e f o r e  o b t a i n e d  f rom l i nes ove r  t h e  p ro jec ted  t r a c e  o f  t h e  veins i n  t h e  

v i c i n i t y  o f  t h e  Albion, Dubrovnik, and S t .  Thomas ve ins  (L 13, 10a, 24). 

The A l b i o n  v e i n  c a r r i e d  no e leva ted  go ld  values. The Dubrovnik, S t .  Thomas 

and East S t .  Thomas ve ins  a l l  re tu rned several anomalous values (up t o  30 ppb 

Au) b u t  none of these were co inc iden t  w i t h  e i t h e r  t h e  t r a c e  o f  t h e  ve in  o r  t h e  

geophys i ca l anoma l i es . 

The In land Empire s o i l  r e s u l t s  (L! 4) were extremely low t o  nondetectable. 

The a r e a  o f  t h e  M a g n e t i t e  A d i t  (L! 1 )  on t h e  N u g g e t  C l a i m s  r e t u r n e d  no  

s i g n i f i c a n t  value gold values. 

The e x i s t e n c e  of 1981 g r i d  l i n e s  es tab l ished by EBB Exp lora t ions  L td .  and t h e  

preserva t ion  o f  t h e  l i n e  and s t a t i o n  numbers on t r e e s  and p i c k e t s  a l l o w e d  

a c c u r a t e  l o c a t i o n  o f  t h e  1985 so i l samp l es (L! 14, 15) across t h e  Dubrovni k 

s o i l  anomaly. Several aspects o f  t h i s  anomaly a re  i n t e r e s t i n g  t o  note. Whi le 

many anomalous va l ues a r e  p r e s e n t  on l i nes 14 and 15, t h e  values are  much 

lower than t h e  'EBB1 r e p o r t  suggests. L i n e  14 c a r r i e s  values o f  25 and 15 ppb 

g o l d  i n  t h e  l o c a t i o n  where 'E&B1 i n d i c a t e s  360 and 280 ppb gold. L i n e  15 

re turned 45 and 10 ppb go ld  i n  c o n t r a s t  t o  'EBB' r e s u l t s  o f  160 and 1540 ppb. 

Almost at l o f  t h e  s i g n i f i c a n t  values o f  t h e  1985 survey on l i n e s  14 and 15 a r e  

r e s t r i c t e d  t o  t h e  s l o p e  on t h e  west  s i d e  o f  a  t o p o g r a p h i c  low o r  draw ( b  

14,0+85E; L  15,0+60E). T h i s  i nd i ca tes  t h a t  t h e  anomaly may be hydromorphic 

w i t h  a  v e i n  l y i n g  upslope t o  t h e  west  o f  t h e  dep ress ion .  'EBB' anomalous 

va l  ues however, f l ank b o t h  s i d e s  o f  t h e  draw, suppor t i ng  magnetometer and 

VLF/EM data suggest ing t h e  draw i s  o v e r  l y i  ng a  v e i n ,  shear ,  o r  a  l  t e r a t  i o n  

zone. Both theo r ies  should be tes ted .  

ICAP r e s u l t s  proved t o  be in format ive.  S t a t i s t i c a l  t reatment  o f  t h e  f o l l o w i p g  

t e n  elements i n d i c a t e  th resho ld  values (mean p lus  one s t a n d a r d  d e v i a t i o n )  as 

noted be low: 



aluminum 

arsen i c 

ba r  i um 

cadm i um 

c o l  b a l t  

copper 

manganese 

I ead 

s i  I ver  

z i n c  

= 3.712 pprn 

= 9.528 pprn 

= 97.44 pprn 

= 5.556 pprn 

= 8.990 pprn 

= 34.65 ppm 

= 769.2 pprn 

= 52.09 pprn 

= .7794 pprn 

= 162.3 pprn 

A r s e n i c  v a l u e s  w e r e  a n o m a l o u s  p r o x i m a l  t o  v e i n s  l o c a t e d  w i t h i n  t h e  

vo lcan ic /sed imenta ry  sequence. The S t .  Thomas v e i n  (L 10a) c a r r i e d  13  pprn and 

11 pprn a r s e n i c  d i r e c t 1  y o v e r  and t e n  m e t e r s  s o u t h  o f  t h e  ve in .  A zone of  

twen ty  meters  i n  t o t a l  i s  e l eva ted  i n  a r s e n i c  (12-57 ppm) across t h e  E a s t  S t .  

Thomas v e i n  (U 11) .  T h i s  v e i n  re tu rned  t h e  most s i g n i f i c a n t  go ld  assay (1.428 

gmltonne Au (0.042 o z l t )  i n  t h i s  area. T e s t  p i t  U 3, c a r r y i n g  va lues  o f  35 t o  

80 ppb gold, a l s o  has e l eva ted  a r sen i c  va lues (13  ppm). 

The A l b i o n  ve in ,  Dubrovnik vein; and t h e  Dubrovn i k s o i  l anomaly,  a l l h o s t e d  

w i t h i n  q u a r t z  monzon i t e ,  do  n o t  d i s p l a y  an a r s e n i c  s i g n a t u r e .  L i n e  24, 

(Dubrovnik v e i n )  has anomalous a rsen ic ,  b u t  va lues  a r e  d i s t a l  t o  t h e  ve in .  Up 

t o  13 pprn As was ob ta ined  from t h e  I n l a n d  Empire (L! 14, 0+10E). 

I n  a d d i t i o n  t o  e l eva ted  a r s e n i c  values, t h e  S t .  Thomas v e i n  c a r r i e s  e l e v a t e d  

- calcium, s t ron t ium,  and z inc,  w h i l e  t h e  E a s t  S t .  Thomas s o i l s  a r e  anomalous i n  

bar  i um, manganese, and l ead . 
- 

T e s t  p i t  L 3 (35-80 ppb )  i s  a s s o c i a t e d  w i t h  h i g h  a r s e n i c  as p r e v i o u s l y  

i n d i c a t e d .  I n  a d d i t i o n ,  anomalous c a l c i u m ,  cadmium, chromium, c o p p e r ,  
- 

po tass ium,  magnesium, lead, s i l v e r ,  s t r o n t i u m  and z i n c  a re  present .  The ' A '  

. ho r i zon  f rom t h e  p i t  i s  f u r t h e r  e l e v a t e d  i n  c o l b a l t  and manganese. L i p e  

21/21a,  i n  t h e  v i c i n i t y  o f  t e s t  p i t  L 3, i s  anomalous i n  barium, ca lc ium,  

coba l t ,  chromium, lead, s t ron t ium,  and z inc ,  i n  a d d i t i o n  t o  g o l d  geochemica l  

va l  ues up t o  20 ppb. 



l! i ne 4 o f  t h e  I n  land Empire i s  i n t e r e s t i n g  i n  several aspects. S t a t i o n  0+50E 

d i s p l a y s  e l e v a t e d  ant imony,  bar ium, ca l c ium,  c o l b a l t ,  ch romium,  i r o n ,  

potassium, magnesium, manganese, sodium, n i cke l ,  lead, molybdenum, s i l v e r ,  

s t ront ium, and z inc.  The e levated c o l  ba l t, chromi  um, i r o n ,  magnes i um, and 

n i c k e  I, may i n d i c a t e  p rox im i t y  t o  se rpen t i n i t e .  From s t a t i o n s  1+00S t o  1+60S 

h i g h  c a l c i u m  (up  t o  0.4%) and l o c a l l y  anomalous chromium, manganese and 

s t r o n t i u m  were no ted.  The e x t r e m e l y  e l e v a t e d  c a l c i u m  s u b s t a n t i a t e s  t h e  

l imestone u n i t  extending westward from t h e  En te rp r i se  group o f  crown grants. 

Anomalous s i l v e r  values, i n  a d d i t i o n  t o  those p rev ious l y  mentioned, occur on L 

11,1+15S; IJ 11,1+20S; and IJ 24,1+00S w i t h  no accompanying lead values. 

Recaamendatiions 

I n  genera l ,  g o l d  s o i  l geochemis t r y  s h o u l d  be used as a reconnaissance t o o l  

d e f i n i n g  broad areas o f  i n t e r e s t  only .  Geophysics i s  then requ i red  t o  f u r t h e r  

determine t h e  ex is tence and p o s i t i o n  o f  poss ib le  veins s t ruc tures .  

Arsenic cou ld  be used on a d e t a i l e d  b a s i s  t o  h e l p  d e f i n e  v e i n s  w i t h i n  t h s  

v o l c a n i c s  b u t  t h e s e  v e i n s  g e n e r a l l y  c a r r y  g o l d  v a l u e s  o f  much l e s s  

s i g n i f i c a n c e  than those w i t h i n  t h e  i n t r u s i v e .  

S o i  I s  o v e r  t h e  e x t r e m e  magnetometer low a t  t h e  west  end o f  l i n e  8 a r e  

recommended. 

The a rea  o f  l i n e  21/21a and t e s t  p i t  L 3 c a r r y  i n t e r e s t i n g  gold values and 

r e q u i r e  c lose r  examination. 

The d i s c r e p e n c y  between t h e  1981 and 1985 s u r v e y s  on t h e  D u b r o v n i k  s o i l  

anomaly, i n  a d d i t i o n  t o  d i f f e r e n c e s  n o t e d  between 1985 r e s u l t s  and check 

s a m p l e s ,  may be a t t r i b u t a b l e  t o  a nugget  t y p e  e f f e c t .  I t  i s  t he re fo , re  

suggested t h a t  f u t u r e  d e t a i l e d  s o i l s  inc lude t h e  ex tens ion  o f  t h e  1985 l i n e s  

west ,  and t h e  e s t a b l  ishment  o f  i n t e r m e d i a r y  I  ines between I  ines 14 and 15. 

Trenching on l i n e  15 over t h e  draw and u p s l o p e  t o  t h e  west  i s  recommended, 

a f t e r  t h e  complet ion o f  geochemical and geophysical surveys. 



COWUSIONS AND RECOWENDATIONS 

Three  t y p e s  o f  m i n e r a l  i z a t i o n  have been documented on t h e  Granvi  l l e  Mtn. 

proper ty .  Two o f  these a r e  impor tan t  w i t h  r e s p e c t  t o  g o l d  m i n e r a l i z a t i o n .  

N o r t h - s o u t h  t r e n d i n g  q u a r t z  v e i n s  a r e  hos ted  by a  l a r g e  body o f  q u a r t z  

monzonite and by vo lcan ics  proximal t o  t h e  q u a r t z  monzoni t e  c o n t a c t .  These 

v e i n s  have a  p o t e n t i a l  o f  1500 mi- (5000')  s t r i k e  length w i t h  an average w id th  

o f  1.2 m ( 4 ' ) .  Val ues up t o  68 gm/tonne Au (2.0 o z / t )  have been r e t u r n e d  f rom 

su r f  ace samp l i ng . Reported l y, underground samp l i ng re turned sim i l a r  assays. 

Magneti te r i c h  skarns a re  developed as podi ferous bodies a t  l imestone/Corye l  l 

s y e n i t e  c o n t a c t s .  The e x t e n t  and c o n t i n u i t y  o f  these s k a r n i f  led  zones i s  

undetermined. Se lec t  magnet i te  pods y ie lded  up t o  2.3m (7.8'1 o f  7.5 gm/tonne 

Au (3.220 o z / t ) .  

T h e  age o f  t h e  q u a r t z  m o n z o n i t e  i s  a s  y e t  unknown. C r o s s  c u t t i n g  

r e l a t i o n s h i p s  suggests t h a t  it i s  o l d e r  than the  Corye l l  s y e n i t i c  i n t r u s i v e s  

on t h e  p r o p e r t y .  I f  t h e  q u a r t z  monzonite i s  Nelson equivalent ,  minera l  i z i n g  

processes cou ld  be comparable t o  those which formed t h e  Beaverdel l  d e p o s i t  i n  

south-centra l B .C. 

Geochemical, magnetometer and VUF/EM o r i e n t a t i o n  surveys were conducted across 

v e i n  and skarn deposits.  The known v e i n  systems d i d  n o t  d i sp lay  a  geochemical 

s i g n a t u r e  f o r  gold. This  suggests t h a t  go ld  i n  s o i l  values are  bes t  u t i l i z e d  

i n  d e f i n i n g  b road  a reas  o f  i n t e r e s t  o n l y .  C l o s e l y  spaced m a g n e t o m e t e r  

r e a d i n g s  p r o v i d e  an e f f i c i e n t  and c o s t  e f f e c t i v e  means o f  t r a c i n g  both t h e  

v e i n  systems and s k a r n i f i e d  con tac ts  a l o n g  s t r i k e .  Q u a r t z  v e i n s  d i s p l a y  a  

v e r y  d l  s t i  n c t i v e  magnetometer low wh i l e  s k a r n  zones a r e  cha rac te r i zed  by 

i n t e n s e  magnetometer h i g h s .  A t  p r e s e n t  VLF/EM s e r v e s  on1 y  t o  f u r t h e r  

s u b s t a n t i a t e  m a g n e t o m e t e r  anomal  i e s .  F u t u r e  VUF/EM d a t a  may a i d  i n  

d i f f e r e n t i a t i n g  magnetic anomaly types.  

1 

The c o n t i  nu i t y  between t h e  A l  i c e  L/Ber I  i n  - A l  b ion  and t h e  Dubrovni k  - Amazon 

v e i n  systems requ i res  eva lua t ion  u t i l i z i n g  a  d e t a i l e d  magnetometer survey. 

L im i ted  t rench ing  should ensue, cont ingent  upon t h e  de l i nea t i on  o f  an 



encourag ing s t r i k e  length. High gold values associated w i t h  t h e  Ebnanza ve in  

system suggests t h i s  s t r u c t u r e  warrants a s i m i l a r  i nves t i ga t i on .  

The u n c e r t a i n t y  as t o  t h e  cause o f  t h e  Dubrovni k  soi  l anomaly may be resolved 

w i t h  a d d i t i o n a l  geochemical and geophys ica l  s u r v e y s .  D e p e n d e n t  o n  t h e .  

a v a i l a b i l i t y  and l o c a t i o n  o f  t h e  c a t ,  t r e n c h i n g  may proceed e i t h e r  i n  

con junc t ion  w i th /or  fo l l ow ing  these surveys. A t  p r e s e n t ,  it i s  recommended 

t h a t  t rench i ng take p l  ace on I  i ne 15 over t h e  ' draw' and ups l ope t o  t h e  west. 

The Magneti te A d i t  area on t h e  Nugget Claims requ i res  f u r t h e r  i n v e s t i g a t i o n .  

An attempt t o  de f ine  t h e  ex tent  o f  these gold bearing skarns should cons is t  o f  

d e t a i l e d  geological  mapping accompanied by a magnetmeter survey. 

The est imated cos t  o f  continued exp lo ra t i on  i s  $57,025.00 (Table 4 ) .  

Respectful  l y  submitted; 

Gregory G. Crowe, M.Sc., P.Geo1. 

Joanna R. Forbes, B.Sc. 



ESTIMATED COSTS FOR CONTINUED E)oRATION 

M o b i l i z a t i o n  

Supervision 33 @ 250/day 

Senior Geologist  33 $ 200/day 

Geolog is t  33 @ 175/day 

Accanodation 90 @ 20/man day 

Transpor ta t ion  90 @ 20/man day 

Food 90 @ 27.5/man day 

Fuel 

Equipment 

Secre tar ia l  and O f f i c e  Supplies 

Geochemistry - s o i l  200 @ 12/samp l e  

- rock 100 @ 15/sample 

- sh ipp ing 

Sub-contracting - c a t  t rench ing 

Report 

Contingency 10% 
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Appendix 1 

Costs . I ncurred 



COSTS INCURRED 

Mobi l i z a t i o n  

Senior Geo log is t  32 days @ 250.00lday 

Geo log i s t  32 days @ 200.00lday 

I n i t i a l  D r a f t i n g  

Accmodat ion 

Transpor ta t ion  3500 km @ 0.15lkm 

Food 64 @ 21 /man day 

Fuel 

Equ i pment 

Geochemistry 

Report 

Sec re ta r i a l  



Appendix 2 

Sample Preparation - Analytical Procedures 



FROM : 

VRNGEOCHEM LCIB .LTD. 
1521 Pemberton Rve, 
N o r t h  Vancouvelr .  b, C. 
V7P 2S3 

QZIMUTH GEOLOGICRL SERVICE 
#484 - 858 W. H a s t i n g s  S t r e e t  
Vancouver ,  b. C. V 6 C  1E1 

Vanoeochem Lab Ltd .  
1521  Pemberton Qve. 
N o r t h  Vancouver,  B. C. V7P 2S3 

SUBJECT: Q n a l v t i c a l  o r o c e d u r e  used t o  deter-mine r f lu l t io le  e l e m e n t s  
i n  h o t  a c i d  s o l u b l e  by I n d u c t i o n  C c ~ u o l e  Plasma 
S o e c t r o m e t e r  ( ICF1) a n a l y s i s .  

( a )  Geochemical  soi 1, s i l t  or rclck sa rno le s  w e r e  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  w e t - s t r e n g t h  4"  x 6" K r a f t  o a o e r  b a g s  
or r o c k  san io l e s  s o m e t i m e s  i n  8 "  x 12"  o l a s t  i c  bags.  

( b )  The d r i e d  s o i l  and  s i l t  sarnoles w e r e  s i f t e d  bv hand 
cisinq a  8 "  d i a m e t e r  88-mesh s t a i n l e s s  steel s i e v e .  T h e  
o l u s  8B-mesh f r a c t i o n  w a s  r e ~ e c t e d  and  t h e  minus 88- 
mesh f r a c t i o n  w a s  t r a n s f e r r e d  i n t o  a new bag f o r  a n a l y -  
sis l a t e r .  

(c) The d r i e d  r ~ = ~ c k  s a m c i l e s  w e r e  c r u s h e d  by us ing  a  jaw cr-u- 
s h e r  and o u l v e r i z e d  t o  l B 8 - m e s h  o r  f i n e r -  bv u s i n g  a 
d i s c  mill. The o u l v e r l z e d  sarnoles  w e r e  t h e n  o u t  i n  a  
new bag f o r  later  a n a l y s i s .  

2. bJet_hg@-gf ,Qi o e s t  dg_n 

( a )  la. 588 gram o f  -88 niesh sarnol e was used .  

( 5 )  Samoles  w e r e  d i g e s t e d  i n  a  h o t  w a t e r  b a t h  a t  35 C f o r  
75 rn inutes  w i t h  d i l u t e d  aaua  r-egia a c i d s .  (3  : 1 : 3, r 
HC1 : HNOS : HZO) 

(c) The d i p e s t e d  S d r ~ l D l e S  w e r e  d i l u t e d  t o  a f i x e d  volcirne and 
s h a k e n  w e l l .  



The ana 1 vses were det errni r~ed by using a 
Jarrel Qsh ICRP model 98Qa direct reading ernissiun 
s~ectrometer with an xnductively coupled olasrna 
excitation source. Background and int er-element 
corrections (IEC'S) were a~olied. Qll data is corn~iled 
into an Rople IIe computer. stored on floppy disk. and 
orinted by an Epson 108 dot-matrix ~rinter. 

The analyses were supervised by Mr. Wade Reeves and Mr. 
Conway Chun of Vanoeochem Lab Ltd. and their staff. 

C%nway Ch crn 
VQNGEOCHEM 



VRNGEOCHEW LQB LTD. 
1521 P e m b e r t o n  Rve.  
N o r t h  V a n c o u v e r ,  B. C. 
V7P E S 3  

TO : QZIMUTH GEOLOGICaL SERVICE 
#4@4 - 85@ W. H a s t i n g s  Street 
V a n c o u v e r ,  B. C. V6C 1El 

FROM: Var toeochem L a b  L t d .  
1521 P e m b e r t o n  Rve.  
Nor-th Vancouver - ,  B. C. V7P SSS 

SUBJECT: Q n a l v t  ical  o r o c e d u r - e  u s e d  t o  d e t e r m i n e  g o l d  by f i re-  
a s s a v  m e t h o d  a n d  d e t e c t e d  by atomic a b s c ~ r - a t i o n  s o e c .  i n  
g o e l o g  ical  sartioles. 

1. M e t h o d  _af,sam_o&e F1re!3ara t  in_n 

( a )  G e o c h e r t i i c a l  s o i l ,  s i l t  o r  r o c k  s a m o l e s  w e r e .  r e c e i v e d  i n  
t h e  l a b u r a t o r v  i n  w e t - s t r e n g t h  4" x 6" K r a f t  o a o e r  b a g s  
or r o c k  s a n i o l e s  s o r n e t  i m e s  i n  8" x 12" o l a s t  i c  b a q s .  

( b )  T h e  d r i e d  s c i i l  artd s i l t  s a n l o l e s  w e r - e  s i f t e d  bv  h a n d  
u s i r t o  a 8" d i a n i e t e r  8 B - r f l e s h ' s t a i r t l e s  steel s i e v e .  T h e  
o l u s  BB-mesh f r a c t i c ~ n  w a s  r e , i e c t e d  a n d  t h e  r t i inus  88- 
mesh f r a c i t o n  w a s  t r - a n s f e r r - e d  i n t o  a r t e w  b a n  fo r -  
a n a l v s i s  later.  

( c )  T h e  d r i e d  r o c k  samoles w e r e  c r u s h e d  by u s i n g  a j a w  c r u -  
s h e r  ar td  p ~ ~ t l v e r i z e d  t o  188-mesh f o r  f  i r ~ e r  by us i rcu  a 
d i s c  m i l l .  T h e  ~ u l v e r i z e d  s a m p l e s  w e r - e  t h e n  o u t  i n  a 
new b a p  f111r l a ter  a n a l y s i s .  

( a )  28.8 - 38. 8 o r a n i s  13f t h e  o u l o  s s a o l e s  w e r e  u s e d .  Sam- 
o l e s  w e r e  w e i o h e d  o u t  bv ~ l s l n a  a t o o - l o a d i n n  b a l a n c c e  
i n t o  f u s i o n  o o t .  

( b )  FI Flux of 1  i t h a r o e ,  sclda a s h ,  s i l i c a .  b o r a x .  f  I ,  clr- 
o o t a s s i  urn n i t r i t e  is a d d e d .  t h e n  f u s e d  a t  191218 d e o r e e s  
F a n d  a l e a d  b u t t o n  is f o r m e d .  



(c) T h e  g o l d  is extract  by c u p e l l a t i o n  a n d  o a r t  w i t h  d i -  
l u t e d  n i t r i c  a c i d .  

( d l  The  g o l d  b e a d  is s a v e d  fo r  measurement  later. 

3. Method of-Detect ig_n 

( a )  The g o l d  b e a d  is d i s o l v e d  by b o i ' l i n a  w i t h  sodiurn 
c y a n i d e ,  h y d r o g e n  o e r o x i d e  and  arnonium h y d r o x i d e .  

( b )  The g o l d  a n a l y s e s  w e r e  d e t e c t e d  by u s i n g  a T e c h t r o n  
model  C I M  Qtorflic R b s o r p t  i o n  S o e c t r c ~ o h o t o m e t e r  w i t h  a 
g o l d  h o l l o w  c a t h o d e  l a m p .  The r e s u l t s  were r e a d  121ut on 
a  s t r i o  c h a r t  r e c o r d e r .  The  g o l d  v a l u e s  i n  o a r t s  o e r  
b i l l i c ~ n  w e r e  c a l c u l a t e d  by cornoar ing  t h e m  w i t h  a set  o f  
g o l d  s t a n d a r d s .  

The  a n a l y s e s  w e r e  s u o e r v i s e d  o r  d e t e r m i n e d  by M r .  
Conway Chun o r  M r .  Dav id  C h i u  and h i s  l a b o r a t o r y  s t a f f .  

~ a ; i d  Chiu 
VQNGEOCHEM L 



Appendix 3 

Rock Geochemistry - Analytical Results 



VANGEOCHEM LAB LIMITED 
YII( O ~ C E  BRANCH OfFlCfi 

1521 PW0ERlON AVE. 1630 PANDORA ST. 
NORTH VANCWER. B.C. VIP 2S VANCOUVER. B.C. VSL 118 

(604) 251- 

IH'EClION LIUIT 5 
rrd = none detected - = mt anal* is = insufficient sasole 



VANGEOCHEM LAB LIMITED 
MAIN om= BRANCH om= 

152l PEMBERTON AM.  1- PANDORA ST. 
WRTH VANCOUVW. B.C. VIP 2 s  @GC (m)-ll Tmm VNCOUVER. (804) 251-5656 B.C. VSL 116 

au 
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5 
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VANGEOCHEM LAB LIMITED 
MAIN OFFICE BRANCH oma 

1521 PEMBERTON AVE. 1630 PANOORA ST 
NORTH VANCOUVER. B.C. M P  2S3 VANCOUVER. B.C. VSL la 

(604) 2516664 

DTCTIDH LIRIT 5 
rd = nore detectec! - = not a ~ l v s e d  is = insufficient sae~!e 



VANGEOCHEM LAB LIMITED 
MAIN OFFICE BRANCH OmC€ 

1521 F€MBERTON AVE 1630 PANDCNA ST 
NORTH VC.'COUVER. B C VIP 2S3 VANCOUVER. B C VSL 1L6 
(604) -1 1 TELEX 04-352578 (601) 2513r?  

SQMPLE # 

DETECTION LIMIT .Dl 1 .8@5 
1 Troy oz/short ton = 34.28 porn per million ( = less than 

s i g n e d :  



1, 

VANGEOCHEM LAB LIMITED 
MAIN OFFICE rUNM OFFICE 

1521 PEMBERTON AVE. ldjo P N i X R A  ST. 
NORTH VANCOUVER. B C V7P 2S3 VANCOUVER B C VSL 1L6 
(604) H I 1  TELEX. 04-352578 (604) Z1-5656 

SAMPLE b fig Flu 
oz /s t  oz /s t  

DETECTION L I M I T  .81  ' . a85 
1 Troy oz/short ton = 34.28 ppm I W. = 0.WaI$ ( ppns= parts per aillion ( = less than 



.*. VANGEOCHEM LAB LIMITED 
MAIN OFFICE BRANCH OFFICE 

1521 PEMBERTON AVE. 1630 PANDORA ST 
NORTH VANCOUVER. B C WP 2S3 VANCOUVER. B C. VSL 116 
(604) 986521 1 TELEX. 04-352578 (604) 251-5656 

m 

REPORT MJMBER: BJ-86-887 JOB NLMKR: 8.5255 WII(UTW 6ML06IC# P W X l f f l  

DETECTION L I M I T  .81 / -81 
1 Troy  oz/ahort ton = 34.28 ~ c m  1 om = 0. @11{ oh = oarts  oer million ( = less than 



I I I I 1 I I I I I 1 f 
VANGEOCHEM L A B  L X M X T E D  

M A I N  OFF ICE:  152 1 PEHBERTON AVE. N. VANCOUVER 0. C. V 7 P  2SS PH: ( 6 0 4 )  9 8 6 - 5 2  1 1 TELEX: 04-332S78 
BRANCH OFFICE:  1 6 3 0  PANDORA ST. VANCOUVER B.C. V 5 L  ILL PH: ( 6 0 4 ) Z S l - 5 6 5 6  

I C A P  G E O C H E M I C A L  e N A L V S 1 S  

r .s urn sw IS DIRSIEI rlrn s )II (r I:I:I m 10 HWOI 10 nlo rr 9s prc. c ron 90 nlwas rnl IS uua, ro lo a ulrn Mrs. 
1111s Ltacw IS Pnnlla FW I,IIY,~E,CA,P,CR,I~,U,)D,N,IA,K~~~P~ r ~ o  SII. 1 AYD PD DEIECIION IS s PPI. 
IS* IISlFfICIO(I SIWLE, ID. YO1 DEIECIII, -* It01 AlWYIED 

COMPANY: A Z I W M  GEOLOGICAL 
ATTENTION: 
PROJECT: 6 5 - 0 7 - 0 4  

DATE RECEIVED: B S / 0 8 / 1 6  
DATE COW'LETED: 0 5 / 0 8 / 2 1  
COPY SENT TO: 

.1 1.12 S N8 bS ID I.OL . 1  I4 29 54 1.51 .I1 

.I 1.55 8 r0 61 4 .lI .4 10 40 $1 1.65 .I1 
4 .01 11 ND 5 I1 .Ob .I ID 181 1 1 .JS 
.I . 4 $  14 ID b I0 .!I .I 1 41 b 1.40 .I4 
1.1 .10 ID, Nb 19 ID 1 5  .I I4 21 11 11.09 .40 
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VANGEOCHEM L A B  L I M I T E D  

H A I N  OFF ICE:  1 5 2 1  PEnBERTON AVE. N.VANCWVER B.C. V 7 P  253 PH: ( 6 0 4 ) 9 8 6 - 5 2 1 1  TELEX:04 -552578  
BRANCH OFF ICE:  1 6 3 0  PANDORA ST. VANCOUVER B.C. VSL lL6 P H : ( 6 0 4 ) 2 5 1 - 5 6 5 6  

I C A P  GEOCHEMICfiL eNALYSIS 

L .s CRM SWLL IS IIQSILO ul ln 3 R OF ]:I:] IICL 10 WIOJ 10 n20 AI vs D L ~ .  c ~ D R  90 n l w E s  MI IS DILUJEI 10 10 m rlrn U~~ILR, 
rnls LLAU IS rrrai~a rw u,rw,fr,c~,r,a,rc,u,,~,uIw,t,~IP1 nwo SR. KI r w o  ro Mrrcllor IS s PPU. 
IS. I Y S W f I C I U I  SAlrPlt, 10. M)1 b t l L t l t I ,  -. MI AWALl l tD  

C W A N Y :  A Z I M T H  B E W O O I C A L  
ATTENTION: 
I'ROJECTI 93-07-04 

REPORT*: 85-06-004 
JOB*: 85268 
INVOICE* :  

DATE RECEIVED: 0 5 / 0 0 / 1 7  
DATE COWLETED:  05/08/20 
c o p y  BENT To: m. ontin c R o M  -LY~L&-&,uJ 

SnMf rM k I I M 11 CA C I  CO CR CU f E  I 116 1 110 YA I 1  P P I  P I  ?I S I  SN SII U N I N  
P m  1 PPR PPR PPR PPR 1 PPn ? P I  P P I  PPll 1 1 1 P P I  PPR 1 PPN 1 ? P I  PPN PPR IRI P P I  PPll P P I  P ) P I  

I 1 5 1  
I1 
n 
I 

1 0 1  

I1 
I l f  
(85 

1 0  
1 1 1  

1 0  
5 1 1  

I 1  
4 
1 

1 6 1  

1 ) Y I  t W  
I D  H I  II 4 
I D  wD I D  I t  
I D  I) I D  b 
I D M  1 5  



Appendix 4 

Soil Geochemistry - Analytical Results 



VANGEOCHEM LAB LIMITED 
WIN o m a  BRANCH OFFICE 

1521 PEMBERTON AM. 1630 PANDOKA ST. 
NORTH VANCOUVER. B.C. W2S3 VANCOUVER. B.C V5L 116 

(604) 251-5&56 

L4 2+1E 
L l rn  &% 
Llrn ws 
L lW W 7 8  

DETEClIOh L I n n  
rd = mrre detected 

JOB W E R :  85278 RZmRH EU51Dn 



VANGEOCHEM LAB LIMITED 
WOR~CE BRANCH o m a  

1521 PEMBSTTON AVE. 1630 PANDORA ST. 
NORTH V A N C M .  0.C W P  2S3 VANCOUVER. B.C. VSL lL6 
(604, -11 TELEX: 04-352578 (604) 251- 

mRT M E R :  85-06-881 JOB W R :  85270 M I W  &na61CIL 

L11 Mu6 
L11 tilt785 
Lll Pe0s 
Lll tilt855 
L11 e+s 

L11 8+%S 
Lll 1+8BS 
L11 1- 
L11 l+lS 
Lll 1+155 

mCTIDN L I E I T  5 
rd = now detected - = mt analysed is = insufficient saaale 



VANGEOCHEM LAB LIMITED 
MAIN OFFICE BRANCH O ~ C E  

1521 PEMBERTON AVE. 1830 PANOORA ST 
VANCOUVER. B C. WP 2S3 ~ G C  , U I l T Y 0 4 - 3 5 2 5 7 8  VANCOUVER. (604) 2514656 B.C. VSL 1LE 

BTCTION LIKIT 5 
rd = mre detected - = mt anal@ is = insufficient saaole 



VANGEOCHEM LAB LIMITED 
MAIN OFFICE BRANCH 0ma~ 

1521 PEMBERTON AM. 1630 PANOORA ST. 
NORTH VANCOUVER. B.C. MP 2S3 VANCOUVER. B.C. VSL 1l.6 
(W) OBM211 TELU(: -78 (604) 251- 

JOB W R :  85270 l@UlH smOSIc# 

DrmJTIDN LIUIT 5 
nd = mne detected - = not analysed is = insufficient saa~le 



H A I N  OFFICE: 1521 PEMBERTON AVE. N.VANCOUVER B.C. V7P  2S3 P H : 4 6 0 4 1 9 8 6 - 5 2 1 1  T E L E X : 0 4 - 3 5 2 5 7 8  
BRANCH OFFICE: 1630 PANDORA ST. VANCOUVER B.C. VSL lL6 PH: 4 6 0 4 l 2 5 1 - 5 6 5 6  

X C e P  G E O C H E M I C A L  A N A L Y S I S  

A .S  6 I A l  SA IPL f  I S  D 1 6 E S l t D  M l l H  5 11 Of  I:I:1 KL 1 0  MY01 1 0  HM A t  O DtS.  C IOR  90 R l W l t S  AM0 I S  b l L U l t D  1 0  I 0  M U l l Y  I A l t R .  
1H15 L t r C W  I S  P A R I I A I  FOR SY,~I,FE,U,P,CA,n6,1111PDiALIIA,tIIiP1 N D  SR. AU U D  f b  D f l t C l l O l l  I S  1 PPI .  
I S *  I Y S W f I C l t Y I  SRIIPLI, YO. YO1 D i l f C l f D ,  -* MI W M V l E D  

COWANY: AZ I n U T H  GEOLOG I CAL 
ATTENTION: nR. GREQ CROWE 
PROJECT: 85-07-04 

REPORTY: 85-06-003 DATE RECEIVED: BS/OB/09 
JOBY: 05270 DATE COWLETED: 85/08/20 
I N V O I C E I :  8860 COPY SENT TO: tlR. GREG CROWE ~ ~ y s ~ - d i / , & - -  

I 1  I D  Y I  I D  ID 10 I D  I D  S I  
I 4  YD ND ' I D  I I1 ID YD (1 
1 3  IO w ID I 11 YI IID n 
I 4  n D  I D  3 I I 4  I D  I D  1 4  
I I D  I D  I D  I I1 Ye  I D  l b  
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Appendix 5 

Geochemical Check S a p l e s  



Chemex Labs Ltd. 
Ana1yri:al Chemists Geochemists Registered Assayers 

212  Brooksbank Ave. 

North Vancouver, B.C. 
Canada V7J 2C1 

Telephone: (604 I 984-0221 
Telex: 043.52597 

I CERTIF1CATt OF ASSAY 

i 

TO : VANGEOCHEH LAB LTD*  CERTo * : A8515618-001-4 
I INVOICE # : I 8 5 1 5 6 1 8  

1 5 2 1  PEMSERTOh A V E *  OliTE : 4 - S E P - 8 5  
NORTH VANCOUVER, 0.C. P o O e  r : NONE 

I 
V7P 2 5 3  A Z I M U T H  GEOLOGICAL 

CC: GREG CROWE 
S a w  l e Prep A u  FA 

d e s c r i p t i o n  code o z / T  
5 4 0 1  2 1 4  < O e O O Z  -- -- -- -- -- 
5 4 0 2  2 1 4  0 ,914  -- -- -- -- -- 
5 4 0 9  2 1 4  1e 796 -- -- -- -- -- r 5 4 1 1  2 1 4  0 , 2 9 6  -- -- -- -- -- 
5 4 1 9  2 1 4  0 ,014  -- -- -- -- -- 
5 4 2 5  2 1 4  1 - 0 1 0  -- -- -- -- -- 
5 4 2 6  2 1 4  00 004 -- -- -- -- -- r 5427  2 1 4  0 , 2 3 2  -- -- -- -- -- 
5 4 3 3  2 1 4  < 0 * 0 3 2  -- -- -- -- -- 

r - 5443 
2 1 4  Om008 -- -- -- -- -- 

G5401 R O C K  
J 5 4 0 2  R O C K  

I 

- 

d e y i s t e r e d  A s s a y e r r  P r o v i n c e  o f  B r  i t i s h  C o l u m b i a  



Chem'ex Labs Ltd. 212 Brooksbank Ave. 
North Vancouver, B.C .  
Canada V7J 2C1 

Analytical Chemists Geochemists Registered Assayen Telephone:(604) 984.0221 
Telex: 043-52597 

CERTIFICATE OF ANA 

- 3  : VANGEOCHEfl LAB LTOo CERT. I : A8515620-001-A 

I 
INVOICE # : 18515620  

1521 PEHBERTON AVE. DATE : 6-SEP-85 
NORTH VANCOUVER. B-CI  P-0. # : NONE 
V7P 2S3 AZ IMUTH GEOLOGICAL 

I 

CC: GREG CROWE 
Samp 1 e Prep  Au ~ p b  

I d e s c r i p t i o n  code FA+AA 
L14 0+45E 2 1 4  25 -- -- -- -- -- 
L14 0+50E 2 1 4  3 0  -- -- -- -- -- 
L14 0+55E 2 1 4  7 0  -- -- -- -- -- - t l 4  O+bOE 2 1 4  210  -- -- -- -- -- 
L14 O+65E 2 14  300  -- -- -- -- -- 
L14 0+70E 2 1 4  5 0  -- -- -- -- -- - L l 4  0+7SE 2 14  9 0  -- -- -- -- -- 
855-003 2 1 4  145 -- -- -- -- -- 
855-007 2 1 4  8 0  -- -- -- -- -- 
855-008 2 1 4  6 0  -- -- -- -- -- 

.- 
855-009 2 1 4  l o  -- -- -- -- -- 
855-010 2 1 4  1 0  -- -- -- -- -- 
85s-011 2 1 4  15  -- -- -- -- -- 
85s-012 2 1 4  5 -- -- -- -- -- 
855-01 3 2 1 4  10  -- -- -- -- -- 

C e r t i f i e d  by . . .o . . . . . .o . . .o .o~. . .~  



Chemex Labs Lra . I A 4  212  Brooksbank Ave. 
1. North Vancouver. B.C. 

Canada V ~ J  2Cl 

c 1 .Anrlytlcal Chemists *Geochemkts *R8pirt0n~d Assavers Telephonr:16041 884-0221 
I . ~ 

Telex: 043.62687 
1 

T O  : VANGEOCHEM L A B  L T D .  I ' C E R T .  t : A 8 5 1 5 6 2 0 - 0 0 1 - A  
I H V O I C E  t : I8515630 

1521 P E M B E H T O N  A V E .  
N O R T H  V A N C O U V E R ,  B . C .  
V 7 P  2S3 

D A T E  . : 11-SEP-ES 
P . O .  I: : N O N E  
A Z I M U T H  G E O L O G I C A L  

Senti 'quantitative multi element I C P  snalyai.- 

Nitr ic-Aqua-Heqia digestion o f  0.5 gnt of 
material folloued by ICP analysis. Since t h i ~  
r digestion is incomplete for many minerals, 
values reported for Al, Sb, Ba, Be, Ca, Cr, 
6.3, La, H g ,  K ,  Na, S F ,  T i ,  Ti, U and V c.3n 
only be considered a s  semi-quantitative.. 

C O H H E N T S  : 
C C :  G R E G  CHOWE 

Slap le  h p p b  A l  49  4 s  Br B e  B Ca Cd Co Cr Cu Fe Ga K La ilg iln Ho i r  Nr P rb ID u II 11 u v II ;n 
des:rkptlOn FA+M I P P ~  P P ~  P P ~  P P ~  P P ~  1 P P ~  P P ~  PPI ppa I P P ~  X ppa I ppr ppa I ppm ppm ppr ppa ppa X ppr p p  ppa ppr ppc 
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