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S U M M A R Y A N D C O N C L U S I O N S 

1. X - C a l Resources L t d . 21 claim (266 metric unit) S n o w b i r d p roper ty is 

s i tuated 25 kms. west of For t S t . James and 580 kms. NNW of V a n c o u v e r , 

B r i t i s h Co lumbia . A c c e s s is easi ly ga ined by an all weather paved road w£s t 

from F o r t S t . James to the Sowchea campsite si tuated in the southeast corner 

of the claim b l o c k . From this location a ser ies of four whee l -d r ive roads 

g i v e access to the rest of the p r o p e r t y . Relief on the p r o p e r t y is relat ively 

s u b d u e d . T h e showings are at re lat ive ly low e levat ion, approximately 800 

metres above sea leve l . 

2. Placer go ld mining took place in the For t S t . James area d u r i n g the late 19th 

c e n t u r y . Co ld and antimony bear ing ve ins were s taked on the p r o p e r t y in 

1920 and shipments of antimony ore were subsequent ly made b y Pioneer Mines 

in 1939 and Inland Mining in 1947. Programs of explorat ion by var ious 

owners of the p r o p e r t y g radua l ly ex tended the or ig ina l ly d i s c o v e r e d areas of 

gold mineral ization (the Shaf t and P e g - l e g v e i n s , r e f e r r e d to as ((Snowbird 

Z o n e » in th is r e p o r t ) . T h e pr inc ipa l programs of d r i l l i n g were by Cominco 

1942, Westwind Mines 1974, and Pr ism Resources 1980. 

3. D r . F r a n c Joub in f i r s t became invo lved with S n o w b i r d t h r o u g h Pioneer Co ld 

Mines in the 1940s. T h i s involvement eventual ly lead to the total acquisi t ion 

of the p r o p e r t y in the late 1970s by his pr ivate company Pipawa Explorat ions 

L t d . 

4. X - C a l Resources opt ioned the p r o p e r t y from Pipawa in 1985. T h e y 

s u b s e q u e n t l y ca r r i ed out programmes of: 

a) geological m a p p i n g ; 

b) geochemical soil sampl ing; 

c) p r o s p e c t i n g and rock chip sampl ing ; 

d) Induced Polarization V L F - E M H L E M and magnetometer geophysica l 

s u r v e y s ; 

e) t r e n c h i n g ; 

f) pe rcuss ion d r i l l i n g ; 

g) diamond d r i l l i n g . 

...12 
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These programmes extended the or ig inal area of gold mineral ization (the 

Snowbi rd Zone) and d i s c o v e r e d three other go ld bear ing zones , the N o r t h , 

East and Grani te zones ( F i g u r e 5 ) . 

5. T h e S n o w b i r d Zone (Shaft and P e g - l e g v e i n s ) , North Zone and East Zone 

consist of g o l d - q u a r t z - s t i b n i t e - a r s e n o p y r i t e v e i n s , and s t r i n g e r ve ins 

si tuated within a NW t r e n d i n g , NE d i p p i n g (pr inc ipa l ly 4 0 - 5 0 ° ) , up to 90 

metre wide, br i t t le duct i le shear zone and associated s u b s i d i a r y s t r u c t u r e s 

(called the Mariposite Al terat ion Zone or MAZ on X - C a l m a p s ) . 

T h e hangingwal l r o c k s are g r a p h i t i c / p y r i t i c argi l l i tes and c h e r t y arg i l l i tes . 

Footwall rocks are also argi l l i tes and c h e r t s but inc lude a s igni f icant 

propor t ion of andesi t ic vo lcan ics . T h e s e formations are par t of the Cache 

C r e e k g r o u p of Pennsy lvan ian to Late T r i a s s i c age . 

T h e MAZ or deformation zone comprises a tectonic melange of var iab ly al tered 

argi l l i tes and vo lcan ics (from the c o u n t r y r o c k ) , and ultramafic material . 

T h e v isua l ly d is t inc t ive r e d - o r a n g e weather ing listwanite alteration is best 

developed in and adjacent to ultramafic (har tzburg i t i c ) material within the 

host shear zone and cons is ts of fe r roan magnesi te , anker i te , s i l i c a , fuchs i te 

(locally known as mariposite) and p y r i t e . Bet ter developed vein s t r u c t u r e s 

(and h igher gold g r a d e s ) o c c u r at the hangingwal l and footwall contacts of 

the host shear zone. H igh grade go ld (p robab ly re-mobi l ized) o c c u r s in late 

N E / S W s t r i k i n g br i t t le c r o s s - s h e a r s which are probab ly related to the h igh 

angle dextra l faul ts which offset the mariposite alteration zone. 

6. T h e Grani te zone is s i tuated on the Sowchea pen insu la . It was d iscovered 

b y the 1989 geochemical soil sampling programme which located v e r y s t rong 

arsen ic and gold anomalies (up to 0.2 o z / t o n n e or 6.8 ppm gold) associated 

with an elongate g ran i t i c s tock . S u b s e q u e n t thin section microscopy 

indicates that the g ran i t i c body is an a l tered leucocrat ic quar tz d ior i te . 

T r e n c h i n g and percuss ion dr i l l ing d i s c o v e r e d gold bear ing quar tz veinlets up 

to 10 cms. width which assay up to 0.25 o z / t o n . T h e limited d is t r ibut ion of 

the gold bear ing veinlets does not , however , explain the extens ive and 

s t rong geochemical anomalies. 

S A M P S O N E N G I N E E R I N G I N C . 
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7. A combined geological resource of 306,000 tonnes g r a d i n g 0.22 o z / t o n gold 

has been estimated b y X - C a l fo r the Snowbi rd Zone (Shaft v e i n . P e g - l e g 

vein) and the North Zone which c u r r e n t l y represent the most economically 

s ign i f icant gold bear ing zones on the p r o p e r t y . 

8. In 1991, Cominco opt ioned the p r o p e r t y from X - C a l and ca r r i ed out 

programmes of geochemical soil sampl ing , V L F - E M and magnetometer 

geophys ica l s u r v e y s over the large par t of the S n o w b i r d p r o p e r t y outside the 

area that had been extens ive ly exp lored by X - C a l in the 1986-1990 

programme. Much of this area is c o v e r e d by extens ive and deep o v e r b u r d e n 

which cons is ts pr inc ipa l ly of lacustr ine c l a y s , which were deposi ted in the 

post -g lac ia l per iod when S tuar t Lake was more extens ive and much deeper 

than it is today . Cominco's s u r v e y s fa i led to * penetrate the extensive cover 

and d i s c o v e r e d little of s ign i f i cance . 

9. T h e pr inc ipa l explorat ion targets on the p r o p e r t y are t h u s : a) the Grani te 

Zone; b) extension of the Nor th Zone to the NW where it has been offset by 

fau l t ing into S tuar t L a k e ; c) explorat ion of the N E / S W s t r i k i n g c r o s s 

f r a c t u r e s j n _ t h e Snowbi rd and North zones , which c a r r y h igh g rade g o l d ; d) 

the m e r c u r y and IP apparent chargeab i l i ty anomalous zone which paral lels the 

M A Z . T h e s e are d e s c r i b e d as fol lows: 

10. A t the Grani te Zone , t r e n c h i n g , sampl ing and percuss ion dr i l l ing has fai led 

to expla in the s t r o n g arsen ic and go ld geochemical anomalies (up to 6.8 ppm 

g o l d ) , which occur over a d is tance of 800 metres in associat ion with the 

al tered leucocrat ic q u a r t z - d i o r i t e b o d y . T r e n c h i n g has located some narrow 

gold bear ing quar tz veinlets in ser ic i t ic al tered leucocrat ic quar tz diori te 

c o u n t r y r o c k . 

11. T h e MAZ and contained Snowbi rd and North Zones are offset by a ser ies of 

N E / S W s t r i k i n g dextra l s t r i ke s l ip f a u l t s , which p r o g r e s s i v e l y offset the 

North zone to the nor th unti l it d isappears u n d e r the water of S tuar t Lake 

a r o u n d lines 8N and 9 N . A programme of winter d r i l l ing from the lake ice 

would be r e q u i r e d in o rder to explore for extensions of the North Zone in 

this a rea . S u c h dr i l l ing could only be done in a par t icu la r ly severe winter 

s ince in most winters the ice on S tuar t Lake is not suf f ic ient ly th ick to 

s u p p o r t the weight of d r i l l ing equipment . 
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12. T h e MAZ and conta ined ve ins s t r ike N W / S E . Dips are to the N E at a p p r o x . 

4 0 - 5 0 ° . Most diamond dr i l l holes todate have been dr i l led f rom NE to SW at 

r igh t angles to the s t r ike and d ip of the pr inc ipa l s t r u c t u r e s . However , the 

late stage h igh g r a d e gold bear ing f r a c t u r e s , as located by hole 86-6 (.5 f t . 

assay ing 248.16 o z / t o n n e gold) and at the bottom of the inc l ined shaf t strrke 

a p p r o x . N E / S W . A programme of dr i l l holes from NW to S E , par t icu lar ly 

a round 86-6, is thus recommended. 

13. T h e 1986 geochemical soil sampling programme by X - C a l when r e - i n t e r p r e t e d 

b y Smee in 1990 located a 900 metre long N W / S E t r e n d i n g m e r c u r y anomaly, 

associated with the MAZ zone and the conta ined Snowbi rd and Nor th gold 

zones. A n apparent chargeabi l i ty anomaly located by the 1987 IP s u r v e y is 

also associated with this zone. Approx imate ly 200-300 metres to the 

southwest are m e r c u r y and apparent chargeab i l i ty anomalies which parallel 

the MAZ and which may represent another mariposite alteration zone, similar 

to that which has been explored todate but which occurs in an area of more 

extens ive and deeper o v e r b u r d e n . A programme of d r i l l ing is recommended 

to explore th is a r e a . 

C O S T E S T I M A T E S 

A : T h e Grani te Zone which consists of gold in narrow veins with an associated 

g o l d , a rsen ic geochemical anomaly in so i l s , shou ld be f u r t h e r exp lored and 

the source of the go ld anomalies located. 

T h e explorat ion programme would be b roken into two p h a s e s . Phase 1 

would rehabil i tate the g r i d establ ished over the Grani te Zone and include 

detai led p rospec t ing and sampl ing . T a r g e t s thus del ineated would then be 

t renched with a backhoe . Each of these t renches would be sampled . Dri l l 

targets would be out l ined based on the resu l ts of this Phase 1 programme. 

Phase 2 would be a dr i l l programme to test the targets at d e p t h . 

S A M P S O N E N O IN E E P I N Q I N C . 
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Phase 1 Personnel costs $ 20,000 
F ie ld subs is tence 3,000 
F ie ld materials 1,000 
B a c k h o e , i n c l . mob and demob 10,000 
Sample analys is 5,000 
T r a n s p o r t , i n c l . gas 3,000 
R e p o r t i n g , d r a f t i n g , computer work 3,000 
Of f ice expenses and travel 2,000 
T a x e s , i n c l . G S T 3,000 

T O T A L : Phase 1 $ 50,000 

Phase 2 Dr i l l ing 5 NQ holes , 500 feet each in o rder to place one and 
perhaps two holes into each anomalous zone. T h e dr i l l i ng costs 
are quoted on an a l l -up b a s i s , inc lud ing mob and demob, 
geological s u p e r v i s i o n , and reclamat ion. 

5 holes total l ing 2500 f t . at $30/ f t . $ 75,000 
Geological l o g g i n g , off ice work 5,000 
T a x e s 10,000 

T O T A L : Phase 2 90,000 

T O T A L : G R A N I T E Z O N E $140,000 

B : North Zone E x t e n s i o n . 
Dr i l l ing from lake ice would cost more than land based d r i l l i n g . F ive NQ 
holes , each 800 feet would be r e q u i r e d as fol lows: 

5 NQ 800 f t . diamond holes at $40/f t . $160,000 
Geological l o g g i n g , off ice work , e tc . 20,000 

T O T A L : North Zone Extension $180,000 

C : Explorat ion of N E / S W S t r i k i n g F r a c t u r e s 
Six 135° bear ing NQ holes par t icu lar ly in the v ic in i ty of 86-6 is r e q u i r e d . 

6 NQ holes 600 f t . at $30/f t . $108,000 
Geological l o g g i n g , off ice work , e tc . 32,000 

T O T A L : N E / S W F r a c t u r e s $140,000 

D: Explorat ion of M e r c u r y / C h a r g e a b i l i t y Anomaly 

S ix NQ holes , 600 f t . each 225° bear ing at $30/f t . $108,000 
Geological l o g g i n g , of f ice work , e tc . 32,000 

T O T A L : Southwest anomaly $140,000 

T O T A L : A L L P R O G R A M M E S $600,000 

S A M P S O N E N G I N E E R I N G I N C . 
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1. I N T R O D U C T I O N 

T h i s repor t has been p r e p a r e d at the request of M r . Shawn K e n n e d y , Pres ident 

of X - C a l R e s o u r c e s . It summarizes resu l ts of explorat ion programmes ca r r i ed 

out by X - C a l Resources and Cominco on the Snowbi rd p r o p e r t y from 1986.to 

1993 and makes proposals for f u r t h e r explorat ion programmes. 

In p r e p a r i n g th is r e p o r t , the wri ter has examined data p roduced b y X - C a l and 

Cominco d u r i n g the seven year p e r i o d , made v is i ts to the p r o p e r t y and 

s u p e r v i s e d many of the explorat ion programmes. T h e k ind assistance of Mr . 

Shawn Kennedy and D r . B a r r y Smee in p r e p a r i n g this repor t is gra te fu l ly 

acknowledged . 

2. L O C A T I O N A N D A C C E S S 

T h e Snowbi rd p r o p e r t y ( F i g . 1) lies within the Omineca M . D . and is located on 

the SW shore of S tuar t Lake approximately 25 kms. due W of For t S t . James, 

centra l B . C . ( N T S 93 K, 7 ,8 ) . 

A c c e s s to the p r o p e r t y f rom For t S t . James is v ia 17 kms. of pub l ic highway to 

the Sowchea Bay C a m p g r o u n d , and thence v ia 7 kms. of d i r t road to the main 

showing area (Stuar t Lake Ant imony M i n e ) . T h i s road genera l ly requ i res the 

use of 4x4 v e h i c l e s . A c c e s s to the N and W par ts of the p r o p e r t y is by old 

t ra i ls w h i c h , in the case of key access r o u t e s , requ i re extensive u p g r a d i n g and 

maintenance. 

3. P H Y S I O G R A P H Y 

Much of the central par t of the p roper ty lies within a NW t r e n d i n g , broad but 

shallow depress ion with locally extensive bogs and beaver pond sys tems . R is ing 

steeply to the W is a ser ies of low peaks forming a prominent N.W t r e n d i n g 

r idge sys tem, culminat ing in Mt. Nielsp at 1315 m. e levat ion. B o u n d i n g the 

broad central d e p r e s s i o n to the E , and d r o p p i n g , locally quite s teep ly , down to 

S tuar t Lake (680 m. elevation) is a ser ies of low topographic r ises showing a 

« d r u m l i n o i d » or « c r a g and t a i l » morphology . 

S A M P S O N E N G I N E E R I N G I N C . 
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Vegetat ion on the lower g r o u n d largely comprises b i r c h , poplar cotton wood and 

minor coni ferous s tands with often qui te dense u n d e r b r u s h . T h e h igher g r o u n d 

to the W is c o v e r e d by mature s tands of pine and s p r u c e with more o p e n , 

s tunted t imber along the r idge c r e s t . S l ide alder and dev i ls c lub typ ica l ly 

occupies gul l ies and intermittent stream b e d s . 

4. C L A I M D E T A I L S 

T h e Snowbi rd p r o p e r t y is owned 100% by X - C a l Resources subject to a 3% NSR 

to Pipawa Explora t ion L t d . T h e p r o p e r t y comprises 21 mineral c la ims, totall ing 

266 units as detai led in Tab le 1 (see also F i g . 2 ) . 

Claim Name M i n . 
D iv 'n 

T e n u r e N T S 
No. 

Uni ts Record 
Date 

E x p i r y 
Date 

Sowchea 1 Omineca 241098 93K/07E 20 Jul 29/89 Jul 29/94 
Sowchea 2 Omineca 241099 93K/07E 20 Jul 29/89 Jul 29/94 
Sowchea 3 Omineca 241100 93K/07E 20 Jul 31/89 Jul 31/94 
Sowchea 4 Omineca 241101 93K/07E 20 Jul 31/89 Jul 31/94 
Sowchea 5 Omineca 241102 93K/08W 18 Aug 01/89 Aug 01/94 
Boarchea Extension Omineca 242712 93K/08W 6 Sep 18/90 Sep 18/94 
Franc 5 Omineca 242855 93K/07E 20 Oct 12/90 Oct 12/94 
Franc 6 Omineca 242856 93K/07E 16 Oct 13/90 Oct 13/94 
Franc 7 Omineca 242857 93K/07E 18 Oct 14/90 Oct 14/94 
Snowbird #1 Omineca 239107 93K/08W 18 Mar 24/86 Mar 24/96 
Snowbird #2 Omineca 239108 93K/07E 9 Mar 24/86 Mar 24/96 
Snowbird #3 Omineca 239109 93K/08W 20 Mar 24/86 Mar 24/96 
Snowbird #4 Omineca 239110 93K/08W 12 Mar 24/86 Mar 24/96 
Snowbird #5 Omineca 239111 93K/08W 20 Mar 24/86 Mar 24/96 
Snowbird #6 Omineca 239112 93K/08W 8 Mar 24/86 Mar 24/96 
Snowbird #7 Omineca 239113 93K/08W 4 Mar 24/86 Mar 24/96 
Boarchea Omineca 238304 93K/08W 6 May 15/80 May 15/96 
Shaft Fr. Omineca 243518 93K/07E 1 Oct 20/53 Oct 20/96 
Snowbird #8 Omineca 240212 93K/07E 8 Nov 04/88 Nov 04/96 
Campsite Omineca 243491 93K/07E 1 Nov 05/37 Nov 05/96 
Snowbird Omineca 243492 93K707E 1 Nov 05/37 Nov 05/96 

5. E X P L O R A T I O N H I S T O R Y (Pr ior to 1986) 

F i rs t s taked in 1920, some development work was done on the S n o w b i r d , 

Campsite and Shaf t Fract ion Cla ims, and then the p r o p e r t y was allowed to lapse. 

The showing area was restaked by T . E . Nielson in November 1937. Some work 

was done , with about 54 tons of antimony ore hand cobbed and s o l d . 

S A M P S O N E N G I N E E R I N G I N C . 
9696 West 11th Avenue 
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In 1939, Dr. V. Dolmage and R.H. Stewart examined the surface showings and 
secured an option on the property for Pioneer Cold Mines Ltd. 

Pioneer sank an inclined shaft on the «Main Vein>> in a quartz stringer zone to 
a depth of 45 m. They also drove an adit and drifted on the massive stibnite 
«Cross Vein» (Stibnite Vein) for a distance of 45 m. They shipped 36 tons of 
crude ore. Later their option lapsed. 

In 1942, Consolidated Mining and Smelting held an option on the property and 
drilled seven holes on the quartz stringer zones of the Shaft Fraction (Main 
Zone). They were unable to secure extensions of their option and it was 
terminated. 

In 1943, Leta Exploration Ltd. held the property under option and drilled 308 
m. of diamond drilling on the Main Zone. 

About 1947, Inland Mining Co. Ltd. of Los Angeles stoped out additional ore 
from the «Cross Vein» (Stibnite Vein). Records for their shipments are 13.22 
tons of 55% Sb; 17.88 tons of 58.8% Sb; and 35 tons of 60% Sb. 

From October 28th to December 5th 1970, Consolidated Shunsby Mines did a 
geochemical survey over the main showings. 

In 1974, Westwind Mines Ltd.: 280 m. diamond drilling. 

In 1980, Prism Resources Ltd.: 612 m. diamond drilling on theJVlain Vein. 

1985 X-Cal Resources optioned the property, and from 1986-1990 spent $1.7 m., 
carrying out soil sampling, trenching, magnetic and IP surveys, 3700 m. of 
scout percussion (geochem.) and 8600 m. of diamond drilling. 

S A M P S O N E N G I N E E R I N G I N C . 
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6. R E G I O N A L G E O L O G I C A L S E T T I N G 

A u - q u a r t z ve in mineralization and associated listwanite (s i l i ca -carbonate - fuchs i te 

alteration) at Snowbi rd is hosted within Cache C r e e k G r o u p rocks of 

Pennsy lvan ian to Lake T r i a s s i c age . T h e s e rocks form par t of the regional ly 

extensive NW t r e n d i n g Cache Creek T e r r a n e in which severa l Au- l is twani te vein 

type showings and deposi ts have been documented e g . A t l i n , Cass ia r areas (see 

A s h and A r k s e y , 1990 fo r summary ) . 

T h e Cache C r e e k G r o u p rocks are in terpre ted to be of oceanic or ig in a n d , in 

the For t S t . James a r e a , inc lude bedded radiolar ian c h e r t s , a rg i l l i tes , 

g r e y w a c k e s , ca rbonates , pil lowed basa l ts , g a b b r o s , se rpent in i zed a lp ine - type 

ultramafics and local b luesch is t metamorphic assemblages. T h e s e rocks have 

been mult iply deformed (Pa te rson , 1974) and in t ruded b y gran i to id s tocks and 

plutons of probable J u r a s s i c age . 

In the For t S t . James a r e a , the Cache C r e e k T e r r a n e is bounded to the NE b y 

a complex, major NW t r e n d i n g , t r a n s c u r r e n t faul t system - the Pinchi Fault 

(Pa te rson , 1977). T h e numerous mineral deposi ts associated with the Pinchi 

Fault indicate that th is regional s t r u c t u r e was a major condui t fo r mineral iz ing 

hydrothermal f l u i d s . 

A re la ted , para l le l , N E d i p p i n g faul t s t r u c t u r e , t raceable over a p p r o x . 20 kms. 

c rosses the E part of the S n o w b i r d p r o p e r t y and has been termed the Sowchea 

Shear Zone ( A r m s t r o n g , 1949). T h i s s t r u c t u r e is the major control on the 

localization of A u - q u a r t z ve in mineral ization and associated listwanite alteration 

on the p r o p e r t y . 

Anomalous A u values are associated with a major qz dior i te i n t r u s i o n , ly ing to 

the W of the p r o p e r t y , A u up to 160 ppb in qz d ior i te , up to 680 p p b in 

associated f ine g ra ined qz ve in le ts . 

Placer gold has been recovered from Sowchea Creek immediately south of the 

p r o p e r t y and Dog C r e e k , approximately 25 kms. southweast of the p r o p e r t y . 
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7. P R O P E R T Y G E O L O G Y A N D M I N E R A L I Z A T I O N 

Mineralization def ined to date on the p r o p e r t y largely comprises A u - q u a r t z -

s t ibn i te -a rsenopyr i t e ve ins and s t r i n g e r zones localized within a NW t rend ing NE 

d ipp ing up to 90 m. wide br i t t le -duct i le shear zone and associated s u b s i d i a r y 

s t ruc tu res (cal led the M . A . Z . or Mariposite Al terat ion zone by X - C a l ) . Diamond 

dr i l l ing indicates hangingwall rocks to comprise g r a p h i t i c / p y r i t i c argi l l i te and 

cher ty argi l l i te whilst footwall rocks include a s igni f icant propor t ion of andesi t ic 

vo lcan ics ; the deformation zone itself comprises a tectonic melange of var iab ly 

altered arg i l l i te , vo lcanic and ultramafic mater ial . T h e v isua l ly d is t inct ive r e d -

orange weather ing listwanite alteration is best developed in and adjacent to 

ultramafic (har t zburg i t i c ) material within the host shear zone and consists of 

fe r roan magnesi te , anker i te , s i l i c a , fuchs i te and p y r i t e . Al terat ion o c c u r r e d 

coincident with faul t movement as ev idenced by the repeated depos i t ion-

d isrupt ion of alterat ion p r o d u c t s . Better developed vein s t r u c t u r e s (and h igher 

A u grades) o c c u r at the hangingwall and footwall contacts of the host shear 

zone (eg . Shaf t and P e g - l e g v e i n s ) . Mineral izat ion cons is ts of p y r i t e , 

a rsenopyr i te and st ibni te within the q u a r t z - c a r b o n a t e ve ins and adjacent host 

r o c k . A u is genera l ly micron s ized and intimately associated with the 

a rsenopyr i te and to a lesser extent , pyr i te and s t ibn i te . Rare coarse A u and 

massive st ibni te are associated with the c r o s s - c u t t i n g N E / S W br i t t le c ross shears 

and appears to have been remobi l ized, poss ib ly from the main zones of 

mineral izat ion. 

T h e exact t iming of A u deposit ion is as yet u n k n o w n , but f ie ld ev idence 

sugges ts that deposi t ion o c c u r r e d towards the waning stages of intense 

carbonat izat ion and deformat ion. A u deposit ion o c c u r r e d pr ior to the 

int roduct ion of S b . St ibni te deposit ion appears to have o c c u r r e d late in the 

al terat ion/mineral izat ion process as ev idenced by the partial corros ion and 

replacement of quar tz by st ibni te (Madu et a l , 1989). T h e d ispar i t y between 

the deposit ional t iming of A u and S b is f u r t h e r ev idenced by the poor 

correlat ion coeff ic ient of A u / S b a s s a y s . 

A combined geological resource of 305,980 tons @ 0.22 oz / ton A u has been 

estimated by X - C a l fo r the Snowbi rd Zone (Main V e i n , P e g - l e g Vein) and the 

North Zone , which c u r r e n t l y represent the most economically s igni f icant 
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mineral ized zones on the p r o p e r t y . T h o u g h these zones remain open at d e p t h , 

c u r r e n t data s u g g e s t s that A u g r a d e s are e r ra t i c . 

Explorat ion resul ts on the go ld bear ing zones are as fol lows: 

7.1 Snowbi rd and North Mineral ized Zones 

Intensive diamond dr i l l ing tested the Mariposite alteration zone (MAZ) between 

L2S and L6N (800 m.) ( F i g u r e 8 ) . T a r g e t s tested inc luded the P e g - l e g and 

Main Ve ins ( F i g u r e 8) at Snowbi rd and the mult iple lodes within the North 

p rospec t ( F i g u r e 9 ) . Dr i l l dens i ty averaged approximately 30 x 30 m. and 

tested both zones to 150 m. below the s u r f a c e . 

Dri l l data from the MAZ was reviewed and where possible in terpre ted on a 

c ross -sec t iona l b a s i s . From this in terpre ta t ion , long-sect ions of each of the 

mineral ized sur faces were c o n s t r u c t e d to elucidate lode geometries and ore 

potential and to p rov ide a base for resource eva luat ion . T h i s work indicated 

the fo l lowing: 

7.1.1 Nor th Zone 

a) Economic mineralization o c c u r s in three d iscre te pods that are localized at 

the hangingwall contact (the Hangingwall Sur face ) and at the center to 

footwall (Sur faces A and B) of the alteration enve lope . 

b) O r e cont inui ty appears reasonable between intersect ions a l though s t ruc tura l 

complexity ( e g . fault b lanks) and the close proximity of lenses A and B to 

each other p rec ludes cer ta in ty in some areas . 

c) Quoted dr i l l in tercepts invar iab ly consist of a t h i n , h igh g rade core 

enveloped by low g r a d e mineral izat ion. 

Hole Quoted Intercept 
(m) (oz / t ) (m) 

•89-11- 4.59 0.136 0.6 
^ 8 9 - 2 1.72 0.351 0.6 
< 88-13 6.18 0.319 0.7 

Including Remaining 
(oz / t ) (% A u ) (m) (oz/ t ) (% A u ) 

0.518 50 3.99 0.079 50 
0.82 82 1.12 0.10 18 
1.412 50 5.48 0.18 50 
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Many of the thin h igh g r a d e zones contain in excess of 50% of the total 

intersect ion metal. T h e cont inui ty of the h igher g rade zones is u n k n o w n . 

d) Dr i l l ing has ef fect ive ly b locked out the area of economic mineral izat ion. 

S t r i ke potential to the nor th is limited by a major N E / S W dextra l faul t zone 

that eventual ly of fsets the MAZ u n d e r S tuar t Lake ( F i g u r e 5 ) . T o the 

south potential was tested by the late 1989 dr i l l ing which indicated a rap id 

th icken ing of the alteration zone at d e p t h . T h i c k low g r a d e and sporad ic 

intersect ions above 0.1 o z / t were recorded indicat ing that mineralization is 

weakening at d e p t h . 

P lunge potential is ev ident on S u r f a c e A , s teeply nor th below 89-19 (1.45 

m. @ 0.10 oz / t ) and shallowly south on Sur face B , below 89-13 (6.15 m. @ 

0.319 o z / t ) . In add i t ion , the 89-15 (1.0 m. @ 0.19 oz / t ) intersect ion 

recorded within andesi t ic tuf fs 9 m. into the footwall of the alteration zone 

requ i res exp lanat ion . 

7.1.2 Snowbi rd 

Dr i l l ing and p r e v i o u s t r e n c h i n g and shaft s i n k i n g out l ined small 

tonnage/moderate g r a d e mineralization on the Main and P e g - l e g V e i n s . 

Dr i l l ing fai led to intersect economic mineralization on the P e g - l e g s t r u c t u r e below 

the sur face sample def ined ore b lock . T h e only intersect ion of note 86-6 (0.15 

m. @ 248 oz / t ) o c c u r s within a c r o s s - c u t t i n g faul t and probab ly represents 

s p o r a d i c , c o a r s e , remobil ized A u . 

7 .1 .3 Eastern Al terat ion Zone 

Explorat ion out l ined an anomalous zone of intense carbonate alteration of similar 

character is t ics to the MAZ (F igure 5 ) . T h e zone appears more s t ruc tu ra l l y 

complex, s t r ikes at 340 degrees and apparent ly d ips to the SW. T h e zone may 

represent the southern faul ted cont inuat ion of the MAZ o r , more l i ke ly , a 

separate hangingwall zone. 
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T r e n c h i n g and d r i l l i ng though anomalous fai led to intersect s igni f icant 

mineral izat ion, the zone is at this point a secondary target o n l y . 

7 .1 .4 Grani te Zone 

Soil sampl ing and t r e n c h i n g over a leucocrat ic quar tz dior i te stock in the 

hangingwal l of the Sowchea Faul t zone out l ined a l inear (800 m.) A u anomaly 

(up to 0.2 o z / t or 6.8 p p m ) . Percuss ion dr i l l ing fai led to intersect s igni f icant 

A u values or explain the nature of the anomaly a l though it is l ikely that the A u 

is associated with thin d iscont inuous quar tz s t r i n g e r s cut in t r e n c h i n g . These 

may represen t leakage zones at the top of a s y s t e m . 

8. Q U A T E R N A R Y G E O L O G Y A N D D R I F T C O V E R 

T h e Q u a t e r n a r y h is tory of the p r o p e r t y area comprises a phase of glacial 

advance in an overal l easter ly d i r e c t i o n , followed b y ice retreat and formation of 

glacial lakes . Per iodic reduct ions in lake levels o c c u r r e d from an estimated 

maximum of 760 m . , s tabi l i z ing to p r e s e n t - d a y levels e . g . 680 m. in S tuar t lake 

(P louf fe , 1991). Dr i f t deposi ts associated with these events inc lude boulder t i l l , 

l acust r ine c lays and f luv ia l sediments . Al l three types are present on the 

S n o w b i r d p r o p e r t y . Percuss ion dr i l l ing on the E par t of the p roper ty 

in tersected lacustr ine c lays in excess of 55 m. th ick under la in by a basal 

bou lder t i l l . C lay r i ch o v e r b u r d e n is f r e q u e n t l y impervious to groundwaters 

c a r r y i n g bedrock d e r i v e d metal ions , severe ly l imiting geochemical d i s p e r s i o n . 

T h e r e f o r e , a detai led knowledge of the d is t r ibu t ion of these deposi ts was 

cons idered cr i t ical fo r interpretat ion of soil geochemical da ta . 

9. E X P L O R A T I O N P R O G R A M M E S 1986-1993 

Explorat ion programmes c a r r i e d out by X - C a l Resources (1986-1990) and Cominco 

L t d . (1991) are summarized in the fol lowing l is t . Resul ts are d e s c r i b e d under 

the h e a d i n g s : a) Geological M a p p i n g ; b) Geochemical Soil Sampl ing ; c) 

Geophysica l S u r v e y s ; d) T r e n c h i n g Programmes; e) Percuss ion D r i l l i n g ; f) 

Diamond D r i l l i n g ; g) Reserve Ca lcu la t ions . 
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1986: X - C a l Resources d id a programme of geochemical soil sampl ing over the 

area s u r r o u n d i n g the Main V e i n , P e g - l e g and St ibni te ve ins and two 

programmes of t r e n c h i n g . T h e f i r s t programme in ear ly 1986 u s i n g a bul ldozer 

d id not expose bedrock in most locat ions. T h e later programme in October 1986 

exposed bedrock in 3 of the 10 t renches excava ted . 10 NQ diamond hores 

total l ing 933 m. (3062 f t . ) were dr i l led 18 N o v . - 4 D e c . 1986 (Game and Sampson 

J a n u a r y 1987). 

1987: X - C a l d r i l l ed a f u r t h e r 25 NQ diamond holes (2680 m . , 8794 f t . ) in F e b . -

M a r c h . Geophys ica l S u r v e y s - I .P. M a x - M i n , E m . , V L F - E M and Magnetometer 

were done on 100 m. spaced N E - S W g r i d l ines on a 2 km. long g r i d centered on 

the area of d r i l l i ng (Game and Sampson June 1987, March and C r u i k s h a n k May 

1987). 

Percuss ion d r i l l i n g (57 holes 1530 m . , 5020 f t . ) was done in A u g u s t over an 

area c o v e r i n g the ex is t ing g r i d and other par ts of the p r o p e r t y in o rder to 

sample basal till and the initial 2 to 4 mt rs . of bedrock along the s t r ike 

extension of main alterat ion zone (quar tz -anker i te -mar ipos i te ) and also to 

exp lore anomalies out l ined by the F e b . - M a r . g e o p h y s i c s (Game, December 1987). 

1988: X - C a l in J a n . - F e b . dr i l led 15 NQ diamond holes (1564 m . , 5130 f t . ) along 

s t r i ke both nor th and south of the area of go ld mineralization exp lored by 

p rev ious d r i l l i ng programmes. T h i s resu l ted in d i s c o v e r y of a new zone (the 

Nor th Zone) a p p r o x . 400-700 m. northwest of the incl ined shaft (Game and 

Sampson March 1988). 

In S e p t . - N o v e m b e r programmes of p r o s p e c t i n g , t r e n c h i n g (12 t renches) and 

percuss ion d r i l l i ng (81 holes 1719 m . , 5640 f t . ) d i scovered a f u r t h e r area of 

go ld mineralization (the East Zone) on the Sowchea peninsula and indicated a 

possib le extension of the Main gold zone to the south (Sampson D e c . 1988). 

1989: X - C a r in J a n . - F e b . dr i l led a f u r t h e r 13 NQ diamond holes (1741 m . , 5711 

f t . ) on both the Nor th and East zones. A n estimate of ((geological r e s e r v e s » in 

the North Zone was made (Game and Sampson March 1989). In September X - C a l 

d r i l l ed a f u r t h e r 10 diamond dr i l l holes on the North Zone (1622 m . , 5322 f t . ) 

(Game A p r i l 1990). 
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1990: Western Mining C o r p . examined the p r o p e r t y and calculated geologic gold 

« r e s e r v e s » in the Main and North zones (305,980 tons at 0.219 oz A u i .e . 

67,000 o u n c e s , average width 2.63 m. - Jones March 1990). 

1991: Cominco d id g r i d d i n g (96.7 k m s . ) soil (1770 samples) and stream 

sediment (42 samples) sampl ing , rock sampl ing (50 samples) , geological mapping 

(25 k m 2 at 1:5000 and 1:10,000 s c a l e s ) , V L F - E M and Mag and t r e n c h i n g (18 

p i t s ) . T h e Cominco programmes covered the Snowbi rd p r o p e r t y outs ide the area 

or ig ina l ly g r i d d e d by X - C a l . 

Resul ts of explorat ion programmes: 

9.1 Geological Mapping 

A r e a s were mapped b y X - C a l in 1986, 1989 (Game, Sampson , Fa rkas ) and by 

Cominco in 1991 ( C a l l a n ) . Cal lan d e s c r i b e s the 1991 programme as fol lows: 

({Geological mapping was ca r r i ed out at 1:10,000 scale and 1:5,000 scale 

with the pr inc ipa l objective of ident i fy ing A u mineral ized a n d / o r 

hydrothermal ly a l tered shear s t r u c t u r e s . Areas p r e v i o u s l y mapped in 

detail by X - C a l Resources were not the focus of this programme and were 

therefore simply examined in o r d e r to become familiar with the sty le and 

character is t ics of the target mineral izat ion. 

Mapping control was establ ished u s i n g g r i d , hip chain and compass and air 

p h o t o g r a p h s . E x p o s u r e on the p r o p e r t y var ies cons iderab ly from locally in 

excess of 75% e . g . in the Mt. Nie lsp a r e a , to essent ia l ly zero exposure in 

the topographica l ly s u b d u e d , o v e r b u r d e n covered centra l por t ion . A s an 

aid to m a p p i n g , V L F - E M / M a g s u r v e y s were car r ied out over the mapped 

area . 

Results of the mapping are shown in F i g u r e 3. Def ini t ion of a t rue 

s t ra t ig raph ic sequence was p r e c l u d e d by poor e x p o s u r e of contact 

re lat ionships between the var ious l i thologies and the resul tant inabil i ty to 

d is t ingu ish s t ra t ig raph ic from tectonic contac ts . S t r u c t u r a l d is rup t ion and 
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repeti t ion of s t r a t i g r a p h y is c o n s i d e r e d h igh ly probab le . T h e ultramafic 

and associated gabbro ic rocks are i n f e r r e d (based on genera l ly accepted 

models of oceanic c r u s t from ophiol i t ic ter ranes) to represent material of 

deep c r u s t a l / u p p e r mantle or ig in and would be expected to lie below the 

vo lcano-sed imentary package in a s t ra t ig raph ic s e n s e . 

Measured b e d d i n g orientation and l i thological boundar ies s u g g e s t a W-WNW 

t rend to pr imary deposit ional f a b r i c . Super imposed on th is f ab r ic is a 

marked NW s t r u c t u r a l g ra in def ined b y largely in fe r red NW t r e n d i n g shear 

s t r u c t u r e s and a re la ted , var iab ly d e v e l o p e d , NW t r e n d i n g , subver t ica l ly 

d i p p i n g fo l ia t ion. 

A major s t r u c t u r a l feature on the p r o p e r t y is indicated b y the invers ion of 

the h a r t z b u r g i t e - g a b b r o material and the vo lcano-sed imentary sequence . 

T h e i r p resent juxtaposit ion may be in te rpre ted as the lower limb of a major 

recumbent fo ld ( n a p p e ) , the resul t of low angle reverse f a u l t i n g , or some 

combination of these . T h e marked d iscordance between the shallow S E 

d i p p i n g basal contact of the h a r t z b u r g i t e - g a b b r o panel and 

b e d d i n g / i n t e r p r e t e d lithological contacts indicates that low-angle , reverse 

fau l t ing has o c c u r r e d . Si l ic i f icat ion and locally intensi f ied fabr ic 

development is associated with this s t ruc ture . ) ) 

Mapping d id not ident i fy s t r u c t u r e in o u t c r o p which might expla in the major NE 

t r e n d i n g magnetic d iscont inu i ty ex tend ing t h r o u g h the « s a d d l e » immediately N 

of Mt. Nielsp to Kasaan B a y . X - C a l ident i f ied a zone of NE t r e n d i n g dextra l 

fau l ts in the Kasaan Bay area . The 1991 mapping does however show evidence 

of some dextra l displacement and attentuation of units c o r r e s p o n d i n g with this 

geophys ica l d i s c o n t i n u i t y . Foliated h a r t z b u r g i t e and serpent in i te o c c u r r e n c e s N 

of line 6000 N in the Kasaan Bay area c o r r e s p o n d with the magnetic h igh across 

the N part of the p r o p e r t y . 

No s igni f icant ve in mineralization or l istwanite: alteration was ident i f ied d u r i n g 

the 1991 Cominco m a p p i n g . 
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9.2 Geochemical S u r v e y $ 

9.2.1 Soil Sampl ing 

Soil sampling by Consol idated S h u n s b y (1970) had shown an 800 f t . long 

antimony anomaly with values up to 694 ppm S b centered on the showings and 

workings on the Snowbi rd Main Zone . In October 1986 X - C a l c a r r i e d out a soil 

sampling programme over this area to conf i rm S h u n s b y ' s r e s u l t s . Samples were 

analyzed for S b and H g . Interpretat ion of resul ts in 1986 indicated that 

anomalous va lues were conf ined to the area of known showings but subsequent 

f i l ter ing of the data and re interpretat ion by Smee (1990) showed presence of 

mercury anomalies associated with o v e r b u r d e n covered area of mineralization 

(F igure 6 b ) . 

The 1989 soil sampl ing programme was intended to def ine areas of alteration and 

mineralization (the East Zone) on the Sowchea peninsula where shallower 

o v e r b u r d e n and local rel ief would permit geochemical soil sampl ing to be more 

e f fect ive . T h e s u r v e y located s t r o n g a rsen ic mercury and gold anomalies -

par t icu lar ly over the Quar tz Diorite i n t r u s i v e on the Sowchea p e n i n s u l a . 

Results of the 1986 and 1989 programmes were combined by Smee (1990) and are 

shown on F i g u r e s 6a and 6b . 

T h e 1991 Cominco S u r v e y s were conduc ted at two sampling densi t ies over a 

detai led g r i d and a coarse g r i d area ( F i g u r e 3 ) . 

(i) A t 25 m. in terva ls on lines O N to 1400 N inc lus ive , E of 1000 E ; and on 

lines 1600 N to 3600 N i n c l u s i v e , E of 500 E (see F i g u r e 3 ) . 

(ii) A t 100 m. in terva ls on alternate l ines ( i . e . O N , 400 N , 800 N e tc . ) over 

the remainder of the g r i d . 

Samples were taken from the " B " hor izon where d i s c e r n i b l e . In the absence of a 

" B " h o r i z o n , the M C " horizon was sampled , except in the spec i f ic case where 

clean lacustr ine c lays were e n c o u n t e r e d . In th is case the sample was taken from 

the top of the clay immediately below the humic layer , tak ing par t icu lar care not 

to include material from the humic l aye r . O r g a n i c r i c h , boggy g r o u n d was not 

sampled. 
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Samples were ana lyzed for C u , P b , Z n , A g , N i , F e , M n , A s , A g , Sb and A u . 

T h e f i rs t set of analyses r e t u r n e d no A u or S b values above de tec t ion , whilst Hg 

showed v e r y poor var iab i l i t y . T h u s , in view of the s t rong A u - A s association of 

the target mineral ization and good var iab i l i ty in A s va lues , it was dec ided to use 

As as the pr imary pathf inder element and d r o p A u , S b , and Hg from subsequent 

analytical work . Once all analyses had been r e c e i v e d , the data was reviewed and 

selected samples with elevated A s a n d / o r base metals r e - a n a l y z e d fo r A u (74 

samples) . Al l samples r e t u r n e d A u values below detect ion . 

A s ant ic ipated , any geochemical express ion from u n d e r l y i n g bedrock us ing 

conventional soil sampling methods was masked in areas of lacustr ine clay and till 

o v e r b u r d e n . H igher levels of Z n , P b , C u and A s in res idual and col luvial soils 

associated with areas of abundant outcrop were not therefore assumed to be 

anomalous, though some of the h igher v a l u e s , perhaps associated with weak 

mineralization were thought to warrant f ie ld c h e c k s . 

F ive key areas of interest were d e f i n e d : 

(a) A n area of of elevated A s (3 samples: 27-192 ppm) o c c u r r i n g at the base of 

slope on l ines 1600N and 2000N at 300 to 400W. 

(b) Isolated, weakly elevated P b , Zn and C u values over the coarse sampling 

a rea , notably N of Mt. N ie lsp , where better values ( e . g . Pb up to 15 ppm, 

Zn up to 229 ppm) are associated with outcrop of argi l laceous clast ic r o c k s . 

(c) A broad area of h igh ly corre la t ive Zn (200-500 ppm r a n g e ) , Pb (10-20 ppm 

range) and C u (40-200 ppm range) in an area of good residual soil 

development over extens ive sheared argi l laceous r o c k s in the detai led 

sampling area between 1800N and 2800N, east of 1000E. 

(d) Coinc ident Zn (up to 2136 p p m ) , Pb (up to 660 ppm) and A s (up to 103 

ppm) anomalies in an area of c lay o v e r b u r d e n on line 1000N, 550 to 575E. 

(e) Anomalous Pb (up to 105 ppm) on line 1600N, 1275 to 1325E, again in an 

area of i n fe r red clay o v e r b u r d e n . 
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A r e a s A and D were subsequent ly soil sampled in more deta i l . A n approximately 

600 m. long A s anomaly with local Pb (up to 1271 ppm) and Zn (827 ppm) h ighs 

was conf i rmed in area A . No f u r t h e r s igni f icant metal va lues were obtained in 

area D. 

9.2.2 Rock Geochemistry 

Rock samples taken by Cominco in proximity to anomalous soil geochemistry in 

area C noted above r e t u r n e d Pb values (up to 13 ppm) comparable with those 

obtained in soil sampl ing , but much more s u b d u e d C u ( i . e . 15-40 ppm range) and 

Zn ( i . e . 10-90 ppm r a n g e ) . A s ingle sample ( A H S 91-1; sheared graph i t i c 

argi l l i te with quar tz ve in material) r e t u r n e d values of 174 ppm C u , 8 ppm Pb and 

316 ppm Zn with no associated A u . 

Boulder and rock f ragment samples from till col lected d u r i n g tes t -p i t t ing (see 

below) gave two in terest ing values of 521 ppm C u ( A H S 143; pit J) and 26 p p b 

A u , 224 ppm C u ( N C S 501; pit G ) . 

9.3 Geophysica l S u r v e y s 

In s p r i n g 1987, Geotronics S u r v e y s d i d IP R e s i s t i v i t y , Horizontal loop E M , V L F 

EM and Magnetometer s u r v e y s over a q r i d s u r r o u n d i n g the Snowbi rd Main Zone 

( F i g u r e 3 ) . 

T h e IP S u r v e y p r o v e d to be the most informat ive. T h e A p p a r e n t Resist iv i ty and 

Chargeab i l i ty mapped an anomalous zone s t r i k i n g N W / S E across the g r i d , open to 

both NW and S E , which s u r r o u n d e d the then known gold o c c u r r e n c e s . Nine 

chargeabi l i ty anomalies were located, all of which were subsequent ly exp lored by 

t r e n c h i n g and d r i l l i n g . T h e centra l anomalies ( A , B , C ) are caused by 

mineralization associated with the ve ins in the Snowbi rd Main Zone. T h e 

northwestern anomalies were subsequent ly shown to be caused by disseminated 

mineralization in the North Zone. T h e anomalies at the S E end of the g r i d ( E , 

F , G , H) are p robab ly caused by disseminated mineralization and alteration 

associated with the East Zone. 
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T h e c h a r g e a b i l i t y / r e s i s t i v i t y resu l ts also indicated presence of 030 s t r ike c ross 

faul ts which offset the M . A . Z . (Main Al terat ion Zone) and contained gold v e i n s . 

T h e H L E M s u r v e y located severa l c o n d u c t o r s most of which corre lated with 

res is t iv i ty lows and were thus probab ly caused b y f a u l t s , shears and a Herat ton 

zones. T h e V L F EM s u r v e y was of limited usefu lness - mapping mostly water 

f i l led s h e a r s . T h e magnetics showed moderately quiet f ie lds over the g r i d area 

with some lineal features which are related to f a u l t s , s h e a r s , e tc . 

In 1991 Cominco completed 84 kilometres of V L F and mag (F igure 3 ) . The 

object ive was to aid in geological mapping and to develop dr i l l targets in 

conjunct ion with geochemical r e s p o n s e s . 

T h e s u r v e y s ident i f ied two major s t ruc tu ra l features on the p r o p e r t y . T h e most 

consp icuous of these is a b road N E t r e n d i n g s t r u c t u r e def ined by a fa i r ly abrup t 

magnetic d iscont inu i ty ex tend ing from the "saddle" immediately N of Mt. N ie lsp , 

towards the Kasaan Bay area of S tuar t L a k e . Magnetic pat terns show a dextra l 

horizontal o f fset . 

V L F anomalies c lear ly def ine a number of NW t r e n d i n g shear s t r u c t u r e s , notably 

on the E par t of the g r i d . T h e s e s t r u c t u r e s are locally coincident with 

topograph ic b reaks and depress ions and the i r ex is tence is locally s u p p o r t e d by 

f ie ld o b s e r v a t i o n s . 

9.4 T r e n c h i n g Programmes 

T h e initial programme of t r e n c h i n g c a r r i e d out by X - C a l Resources in 1986 were 

p lanned to explore soil geochemical anomalies which had been located by Pipawa 

Explorat ions in the 1970s. Both the bul ldozer t r e n c h i n g programme in ear ly 1986 

and the backhoe t r e n c h i n g programme in October 1986 encountered deep 

o v e r b u r d e n which near ly in all t renches p r o v e d to be beyond the reach of the 

machine u s e d . T h e backhoe programme d id however d iscover mineral ized 

bou lders in the basal till in some of the t r e n c h e s . 
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T h e October 1988 t r e n c h i n g programme was c a r r i e d out in o r d e r to explore the 

mineral ization compr is ing the East Zone. T h i s area consists of a ser ies of r idges 

with outcrop and o v e r b u r d e n is genera l ly much shal lower . 

In T991 Cominco t r e n c h e d 3 areas of anomalous geochemist ry , one of which 

inc luded coincidental V L F mag anomalies us ing a Caterp i l la r 225 backhoe . A total 

of 18 t renches were d u g to depths of down to 6 metres. Pit prof i les were 

recorded and samples taken from each d is t inc t ive layer of o v e r b u r d e n or at 

regu la r intervals in more homogeneous material . Bedrock was not intersected in 

any of the p i t s . O v e r b u r d e n in area A cons is ted of a deep boulder till layer 

o v e r l a y i n g to the east and th icken ing in that d i rect ion by brown and g r e y 

laminated c l a y s . Local sand and grave l hor izons (R ive r Channe l Beach) within 

the c lays c a r r y s ign i f icant water. Up slope d e r i v e d aluvial material d i rect ly 

over l ies the basal till on the lower slopes of steeper g r o u n d to the west. 

A r s e n i c va lues are typ ica l ly h igher in co-a luv ia l material (up to 125 ppm arsenic) 

than the u n d e r l y i n g bou lder till (up to 15 ppm a r s e n i c ) . A r s e n i c levels are 

var iab le in the c l a y s , typ ica l ly in the range of 4-19 ppm a r s e n i c . 

9.5 Percuss ion Dr i l l ing 

In A u g u s t 1987, 57 p e r c u s s i o n holes (5020 feet - 1530 m.) were d r i l l e d . T h e 

intent was to sample the basal till and top 5-10 feet of bedrock o v e r l y i n g the 

s t r i ke extension of the quar tz -anker i te -mar ipos i te zone ( M . A . Z . ) and invest igate 

geophys ica l anomalies located by the F e b r u a r y - M a r c h 1987 s u r v e y . 

Of 57 ho les , 51 encountered b e d r o c k , with 25 showing weak to s t r o n g q u a r t z -

anker i te -mar iposi te a l tered r o c k . S i g n i f i c a n t l y , a l tered rock was encountered 

approximately 500 metres nor th and south of where it had been encountered by 

diamond d r i l l i n g . 

T h e 1987 percuss ion d r i l l i ng out l ined several areas of gold mineral izat ion: 
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a) A r o u n d the incl ined shaft in holes: 

87-23 407 p p b A u 10.0 feet 
87-26 796 p p b A u 5.0 feet 

539 p p b A u 5.0 feet 
471 p p b A u 5.0 feet 

2227 p p b A u 5.0 feet 

b) T h e area 550-700 m. northwest of the incl ined shaft as shown in holes: 

87-29 465 p p b A u 5.0 feet 
13934 ppb A u 5.0 feet 

87-37 7708 ppb A u 3.0 feet 
316 ppb A u 5.0 feet 

(Subsequent ly the North Zone) 

c) T h e area approximately 300 metres east of the incl ined shaft shown in hole: 

87-50 420 p p b A u 10.0 feet 
644 p p b A u 5.0 feet 

(Subsequent ly the East Zone) 

In September 1988 a f u r t h e r 81 holes were dr i l led (1719 m. - 15640 f e e t ) . A list 

of holes (s tar t ing at P88-58 s ince f i f t y - s e v e m percuss ion holes had been dr i l led 

in 1987) is shown below. Wherever possib le the percuss ion holes were dr i l led 10 

feet into the b e d r o c k . Samples were taken from the rock ch ips f o r each 5 foot 

r u n , usual ly s ta r t ing 5 feet above b e d r o c k . From each 5 foot interval an 

approximately 1 k g . sample was ana lyzed fo r s i l v e r , a r s e n i c , c o p p e r , lead, 

ant imony, z inc and g o l d . 
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Location Hole Number Metal Va lues in ppm (Au in ppb or oz/ton 
where indicated) 

L a k e s h o r e , nor thern 
end of dr i l l ed area 

Main Zone: 

North zone: 
L10N 
L8N 

Centra l a rea : L2N 

Possible southern 
ex tens ion: 
8+50S 
L10S 

L10+58S 

65 

117 
69 

115 

73 

105 
92 
93 
94 

111 

198 P b , 219 Zn 

124, 174, 133 A s 
166 A u , 305 A s 
44, 836 A u , 59, 527 A s 

47 A u , 249 A s 

50, 12 A u , 54, 133 A s 
106, 112 C u 
34, 54 A u , 101, 102 A s 
161 C u 
100, 105 C u , 40, 84 S b 

East Zone: 
4+13S 
4+80S 
5+63S 
6+70S 
7+60S 
8+38S 
8+50S 
8+70S 
9+20S 
10+20S 
L11S 
11+30S 
13+1OS 
13+45S 
On Cab in Road 

South of Mud B a y : 
(on new bul ldozer road) 

132 
133 
134 
135 
136 
137 
118 
101 
102 
138 
121 
99 

130 
119 
122 

75 
124 
125 
126 
127 

55 A u , 88 A s , 144, 145 Zn 
99 A s , 128, 134, 146 C u 
139 A s , 17, 23 S b , 133, 134 Zn 
89 A u , 123 A s , 62 C u 
101, 132 A s 
60,98 A u , 215, 335 A s , 14, 14 S b 
65, 65 A u , 342, 335, 451 A S 
132, 151, 213 A s , 178 C u 
158, 267 A s , 43, 81 A u 
121, 367, 387 A u , 306, 540 A s , 8,12 
80 A u , 241, 379 A s 
99 A u , 240 A s 
305, 485 A u , 172, 477 A s 
125 A u , 15 Sb 
43. 65 A u . 151. 123. 206 C u 

11, 115 C u 
44, 715 A u , 150 A s 
49 A u , 146, 384 Zn 
157, 241, 266 Zn 
152, 153 Zn 
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T h e most s ign i f icant resul t of the 1988 p r o s p e c t i n g , t r e n c h i n g and percuss ion 

d r i l l i ng programmes was d iscovery of the East Zone on the Sowchea 

pen insu la . 

9.6 Diamond Dr i l l ing 

X - C a l has c a r r i e d out 5 diamond dr i l l programmes at Snowbi rd (hole locations are 

shown on F i g u r e 8 ) . 

Date Metres Feet 

N o v / D e c 1986 933 3,062 
F e b / M a r 1987 2680 8,794 
J a n / F e b 1988 1564 5,130 
J a n / F e b 1989 1741 5,711 
September 1989 1622 5,322 

8540 28,019 

T h e 1986, 1987 programmes exp lored an area immediately a r o u n d the original 

shaft and P e g - l e g showings where d r i l l i n g by Cominco (1943), Westwind (1974) 

and Pr ism (1980) had located gold v a l u e s . 

T h e 1986 d r i l l i n g , combined with resu l ts from prev ious d r i l l i n g , out l ined two 

areas of good g r a d e go ld mineral izat ion: 

a) A r o u n d the inc l ined shaft in holes: 

P10 0.167 o z / t o n 3.0 f t . 
C - 4 0.24 o z / t o n 5.0 f t . 
W-4 0.12 o z / t o n 4.0 f t . 
C - 3 0.35 o z / t o n 5.0 f t . 
P-7 0.584 o z / t o n 8.0 f t . 
X86-2 0.27 o z / t o n 13.94 f t . 
( inc l . 0.637 o z / t o n 3.23 f t . 
C-1 0.27 o z / t o n 2.5 f t . 
C-2 0.35 o z / t o n 5.0 f t . 

C holes b y Cominco 1943 
W holes b y Westwind 1974 
P holes by Prims 1980 
X holes by X - C a l 1986 

b] A n area a p p r o x . 400 f t . g r i d south of the incl ined shaft as shown by holes: 

P-6 0.698 ozton 3.0 f t . 
X86-6 248.16 o z / t o n 0.5 f t . 
X86-7 0.717 o z / t o n 3.3 f t . 
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Pr inc ipa l in tersect ions were as fol lows: 

Hole # D E P T H Footage A u A s s a y S b 
f rom(f t /m) to ( f t /m) ( f t /m) o z / t A q o z / t % 

X86-2 215.46(65.67) 229.4(69.92) 13.94(4.25m) 0.27 0.08 5.43 
215.46(65.67) 218.74(66.67) 3.28(1.0m) 0.637 0.29 12.90 
228.58(69.67) 229.4(69.92) 0.82(0.25) 0.605 0.01 0.88 

X86-6 214.97(65.52) 215.47(65.67) 0.5(0.15) 248.16 84.58 0.03 

X86-7 92.99(28.01) 95.28(29.09) 2.38(1.0) 0.715 0.07 0.02 
217.62(66.33) 219.59(66.93) 1.97(0.6) 0.211 0.13 0.03 

T h e dr i l l holes all success fu l l y in tersected the quar tz -anker i te -mar ipos i te 

alteration zone ( M . A . Z . ) which was thus ex tended along s t r ike to g r i d south 

by over 130 m. 

T h e intersect ion in X86-2 on the Main Vein consis ted of massive quar tz vein 

c a r r y i n g f r a c t u r e f i l l ing massive s t ibn i te . T h e highest v a l u e s , 0.637 oz / ton 

g o l d , 215.46-218.74 f t . , and 0.605 o z / t o n g o l d , 228.58-229.4 f t . o c c u r in an 

area of massive f r a c t u r e f i l l ing s t ibn i te . 

T h e gold bear ing interval in hole X86-6 o c c u r s within a 0.5 f t . wide quartz 

ve in which is s i tuated on the footwall of the main quar tz -anker i te -mar ipos i te 

alteration zone ( M . A . Z . ) . T h e intersect ion contained spectacular v is ib le 

disseminated to massive g o l d , assay ing 248.16 o z / t A u , 84.58 o z / t A g and 

0.03% S b . 

T h e 1987 holes 87-1 to 87-2 and 87-25 were dr i l l ed to f u r t h e r explore the gold 

bear ing zones located b y prev ious programmes (Cominco 1942, Pr ism 1980 and X -

Cal 1986). 
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Gold values in tersected b y the 1987 programme were not as h igh as in prev ious 

programmes but the d r i l l i ng d id s u c c e s s f u l l y extend the s t r i ke length of the 

alteration zone to 650 m. between Holes 87-22 (252N) and 87-21 (393S). T h e 

M A Z (Mariposite Al terat ion Zone) is s t r o n g l y developed in both holes and was thus 

wide open along s t r i ke in both d i rec t ions . 

Holes 87-23 and 24 were dr i l led on geophys ica l ta rge ts . 87-23 intersected a 

graph i te f i l led f r a c t u r e zone with h igh volume water f low. Hole 87-24 was 

abandoned at 47.55 m. (156 f t . ) in o v e r b u r d e n - indicat ing that the conductor is 

in o v e r b u r d e n . 

Pr inc ipa l intersect ions were as fol lows: 

Hole Intersection(m) A u o z / t A q o z / t S b % 

87-1 95.4- 96.4 (1.) 0.013 0.01 0.03 
87-3 65.25-65.55 (0.3) 0.059 0.01 0.01 
87-6 52.42-43.57 (1.05) 0.031 0.01 0.01 
87-8 106.0-107.0 (1.0) 0.123 0.03 0.04 

124.0-125.0 (1.0) 0.038 0.01 0.02 
87-10 91.48-92.48 (1.0) 0.010 0.01 0.01 
87-11 69.2- 70.2 (1.0) 0.081 0.01 0.03 
87-15 66.83- 67.83 (1.0) 0.030 0.05 0.02 
87-17 80.67- 80.87 (1.0) 0.053 0.06 0.02 

T h e 1988 dr i l l ing out l ined a new zone (the Nor th Zone) of go ld mineralization 

along the main s t r u c t u r e approximately 400 m.-770 m. northwest of the incl ined 

shaft as shown in holes: 

Hole # Intersection A u o z / t 

X 88-6 8.69 f t . 0.226 
9.85 f t . 0.109 

X 88-9 3.28 f t . 0.298 
X 88-13 3.77 f t . 0.110 

20.08 f t . 0.319 
( i n c l . 3,28 ft.) 1.412 

X 88-14 10.17 f t . 0.0897 
( i n c l . 3.35 ft . ) 0.252) 
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T h e gold bear ing intersect ions in holes 88-6, 9, 13 8 14 represented a s t r ike 

length of 370 m. ( a p p r o x . 1200 f t . ) a long the M . A . Z . 

Hole 88-15, d r i l l ed to 243.83 m. (800 f t . ) success fu l l y in tersected the 

M. A . Z . with accompanying quar tz ve in ing and st ibni te mineralization at 

approximately 183 m. (600 f t . ) ver t ica l d e p t h . A l though go ld values were low, 

the hole showed that the system is open at depth and contains alteration and 

mineralization similar to that seen in the shallower intersect ions where ore grade 

gold values had been e n c o u n t e r e d . 

Pr inc ipal intersect ions in 1988 were: 

Hole # D E P T H Footage A u A g A s 
( f rom(f t /m) to (ft /m) ( f t /m) oz / ton ppm ppm 

X 88-6 272-49(83.05) 281.18(87.5) 8.69(2.65) 0.226 7.3 83 
272.62(83.70) 277.90(87.7) 3.28(1.0) 0.251 1.4 56 
277.90(84.70) 281.18(85.7) 3.28(1.0) 0.287 1.4 80 

309.00(94.18) 318.85(97.18) 9.85(3.0) 0.109 1.6 78 
309.00(94.18) 312.28(95.18) 3.29(1.0) 0.143 1.6 68 
312.28(95.18) 315.56(96.18) 3.28(1.0) 0.142 2.0 97 

X 88-9 272.65(83.10) 275.93(84.10) 3.28(1.0) 0.298 1.2 75 

X 88-13 333.35(101.60) 337.12(102.75) 3.77(1.15) 0.110 1.8 1375 
356.15(108.55) 376.23(114.76) 20.08(6.12) 0.319 3.6 502 
359.99(109.72) 363.27(110.72) 3.28(1.0) 1.412 3.6 92 
363.27(110.72) 366.55(111.72) 3.28(1.0) 0.280 5.6 82 
369.83(112.72) 372.95(113.67) 3.12(0.95) 0.134 2.4 2830 

X 88-14 281.12(85.68) 291.29(88.78) 10.17(3.10) 0.0897 0.7 64 
287.94(87.76) 291.29(88.78) 3.53(1.09) 0.252 0.7 9 

T h e 1989 programme exp lored gaps between prev ious in te rsec t ions , and extended 

the North Zone both downdip and to g r i d n o r t h . It also tested an area of gold 

mineralization east of the Main Zone (East Zone) indicated b y prev ious t rench ing 

and percuss ion d r i l l i n g . 
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T h e 1989 dr i l l i ng f u r t h e r def ined go ld mineralization in the North zone as shown 

in holes: 

Hole # D E P T H 
from (ft /m) to (f t /m) 

Footage 
( f t /m) 

A u 
o z / t 

A g 
ppm 

A s 
ppm 

Sb 
ppm 

X 89-2 192.56(68.69) 195.84(59.69) 3.28(1.0) 0.114 1.1 886 590 
212.15(64.66) 217.99(66.44) 5.84(1.78) 0.351 0.6 5704 136 
213.99(65.22) 215.99(65.82) 2.00)0.60) 0.82O 0.8 10788 117 
215.99(65.92) 217.99(66.44) 2.00(0.62) 0.146 0.5 4928 199 

X 89-3 325.51(99.21) 335.58(102.28) 10.07(3.07) 0.264 1.0 4047 77 
325.51(99.21) 328.46(100.11) 2.95(0.90) 0.116 1.0 1624 58 
328.46(100.11)330.00(100.58) 1.54(0.47) 0.872 0.9 14396 55 
330.00(100.58)332.30(101.28) 2.30(0.7) 0.225 1.2 2975 66 
332.30(101.28)335.58(102.28) 3.28(1.0) 0.139 0.8 2115 111 

X 85-4 263.56180.45) 2 17.50(82.75) 7.54(2.30) 0.189 1.2 1111 832 
263.96(80.45) 264.46(80.60) 0.5u(0.15) 1.450 3.2 2863 4657 
267.72(81.60) 271.50(82.75) 3.78(1.15) 0.151 1.1 1166 430 

X 89-9B 362.55(110.50)365.17(111.30) 2.62(0.80) 0.128 1.6 1914 548 
496.71(151.39)504.48(153.79) 7.87(2.40) 0.124 1.7 1020 39 
499.99(152.39)501.99(152.99) 2.00(0.60) 0.436 3.3 3471 52 

X 89-10 514.30(156.75)520.99(158.79) 6.69(2.04) 0.152 5.9 929 1016 
517.45(157.71)520.99(158.79) 3.54(1.08) 0.274 10.0 1741 1590 
527.94(160.91)537.43(163.80) 9.49(2.91) 0.204 1.8 2284 60 
530.70(161.75)533.98(162.75) 3.28(1.0) 0.160 1 .0 944 63 
533.98(162.75)537.43(163.80) 3.45(1.05) 0.401 3.2 4981 64 

X 89-11 506.52(154.38)521.58(158.97) 15.06(4.59) 0.136 18 1104 3967 
509.47(155.28)512.75(156.28) 3.28(1.0) 0.127 77.2 903 904 
516.03(157.28)519.61(158.37) 3.58(1.09) 0.105 3.2 1004 14711 
519.61(158.58)521.58(158.97) 1.97(0.60) 0.518 0.8 3214 1311 

T h e gold bear ing intersect ions f rom holes 8 9 - 2 , 3 , 4 , 9 B , 10 8 11, combined with the 

1988 diamond d r i l l i n g , p rov ide nine intersect ions in the Nor th Zone along a s t r ike 

length of approximately 150 m. (500 f t . ) and approximately 120 m. (400 f t . ) 

downdip l e n g t h . 

Holes 89-12 & 13, dr i l l ed to test e levated gold va lues in the East Zone, cut 

quar tz -carbonate -mar ipos i te a l tered rock and a mineral ized fe ls ic d y k e but 

r e t u r n e d low gold v a l u e s . 
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T h e September 1989 dr i l l programme consisted of ten holes (89-14 to 89-23) 

dr i l l ed on the Nor th Zone , in o r d e r to explore g a p s in p rev ious dr i l l ing and 

downdip extension of the mineral izat ion. 

Pr inc ipal intersect ions were: 

Hole Intersection (m) Interval Co ld A s s a y (oz / ton) 

89-16 127.09-130.06 2.97m. 0.103 
146.79-147.24 0.45m. 0.283 

89-17 102.03-102.63 0.60m. 0.303 
89-19 190.73-191.18 0.45m. 0.275 

9.7 Reserve Calculat ions 

In March 1989 (Game and Sampson) used the nine intersect ions on the North Zone 

to calculate a geological r e s e r v e as shown in the fol lowing table . These f i g u r e s 

are a gu ide to tonnage present and do not represent r e s e r v e s in any of the 

def ined categor ies s u c h as ' p r o v e n ' , ' p robab le ' , e tc . Rock dens i ty of 12.32 

c u . f t . per ton was used (2.6 S . G . ) . 

D R I L L I N D I C A T E D " R E S E R V E S " 

(N.B. These figures are based on only 9 widely spaced d r i l l intersections) 
F O O T W A L L Z O N E 

Section Downdip Length A v . Width A Grade Volume C u . Metres 

3+50N 120m 1.66m 0.208 37.5x120x1.66 7470 
3+75N 120m 1.75m 0.199 30.0x120x1.75 6300 
4+10N 140m 4.52m 0.281 30.0x140x4.52 18,984 
4+40N 120m 3.07m 0.260 30.0x120x3.07 11,052 
4+70N 130m 2.2 m 0.132 30.0x130.2.26 8580 

0.231 52,386 

i . e . 136,000 tonnes or 148,000 shor t tones 

H A N G I N G W A L L Z O N E 

4+75N 120m 2.80m 0.132 30.0x120x2.80 0.800 
4+10N 140m 1.60m 0.136 30.0x140x1.60 6720 
4+40N - - - -
4+70N 130m 173 0.202 30.0x130x1.73 6747 

2.4 m 0.153 23,547 

I.e. 61,222 tonnes or 66,400 shor t tons 

T O T A L : 214,000 tons at 0.206 oz / ton 
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Western Mining Corpora t ion (Jones March 1990) estimated gold reserves as 

fol lows: 

T A B L E 2 

SNOWBIRD P R O P E R T Y R E S O U R C E E S T I M A T E 

Area Surface Tons Grade 
(oz/t) 

Ounces Av . Width 
(m) Comments 

Snowbi rd Main Vein 18,230 0.31 11,850 1. 70 Block grade heavily influenced 
byholes C2 and P6 accounting 
for 46*4 of the metal 

Snowbi rd Peg-leg 1,320 0.34 450 0. 74 Entire block defined by previous 
trench sampling 

North Hangingwall 23,950 0.15 3,890 1. 37 111 defined downplunge potential 

North A 116,200 0.164 19,060 1. 80 Largest and most continuous block 

North B 124,260 0.255 31,690 3. 95 Appears to have highest grade 
continuity. Heavily influenced 
by 89-13 providing 55-6 tonnes 
and 66% metal 

TOTAL 305,980 0.219 66,950 2. 63 

Calculat ion was by polygonal methods within the in terpre ted ore envelope as 
def ined by the 0.1 oz /mt (or 1.0 m @ 0.1 oz / t ) b o u n d a r y . 

T h e prospect resource is h igher than that calculated by Sampson and Game, 1989 
(Table 3) pr imar i ly due to the addit ion of resource from the Snowbi rd zone and 
later d r i l l i ng on the North Zone . Indicated g r a d e s were s l ight ly h igher d u e in 
part to the inf luence of a small number of poor ly contra ined h igh grade 
in te rcepts . 

A stat ist ical analysis of assays was not c a r r i e d out due to a lack of da ta , and no 
cuts were appl ied to poss ib ly anomalous samples. In add i t ion , as th is was a 
resource estimate, no mining or sampl ing factors were a p p l i e d . 

T A B L E 3 

S A M P S O N E N G I N E E R I N G R E S O U R C E E S T I M A T E : N O R T H Z O N E 

Zone T o n s Grade Ounces A v . Width 
(oz / t ) 

Footwal l* 148,000 0.231 34,188 2.66 
Hangingwall 66,400 0.153 10,160 2.00 

T O T A L 214,400 0.206 44,348 2.44 

* Equates to Sur faces A and B 
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Calculated ounces and tonnage per ver t ica l meter are detai led in Tab le 4. Due to 

time c o n s t r a i n t s , a detai led breakdown of both on a 10 m. or 30 m. basis was not 

completed. 

T A B L E 4 

O U N C E S / T O N N A G E PER V E R T I C A L M E T R E 

A r e a S u r f a c e Ounce T o n s Vert ical^ 
Height 

O u n c e s 
p v a 

T o n s 
p v a 

Snowbi rd Main Ve in 11,860 38,230 70 169 546 
Snowbi rd P e g - l e g 430 1,320 10 43 132 

S U B T O T A L * 12,310 39,570 70 176 563 

North Hang ing 3,890 25,950 90 43 288 
North A 19,060 116,200 80 234 1,433 
North B 31,690 266,410 130 420 2,049 

S U B T O T A L * 56,640 305,980 130 420 2,049 

T O T A L A L L 66,950 305,980 130 314 7 

* A s s u m i n g centra l i zed development; 1 d o e s not inc lude v e r t i c 
to penetrate o v e r b u r d e n and reach top of zone 
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