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A B S T R A C T 

G e o l o g i c a l mapp ing near the j u n c t i o n of the west and ma in fo rks of G i v e o u t 

C r e e k shows tha t d i s semina ted su lph ide m i n e r a l i z a t i o n and assoc i a t ed gold va lues l i e 

in three m i n e r a l i z e d zones in bas i c v o l c a n i c s o f the upper E l i s e F o r m a t i o n o f the 

L o w e r J u r a s s i c Ross land Group ad jacen t to the E a r l y J u r a s s i c S i l v e r K i n g q u a r t z 

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

g reens tone c o m p r i s e a med ium to da rk g reen c h l o r i t e p h y l l i t e un i t (dg) w h i c h l o c a l l y 

c a r r i e s 5% d i s s em ina t ed sulphides in u n i t (dgs), a g reen f o l i a t e d aug i t e po rphyry 

g reens tone (px), a l i gh t to med ium g r e y - g r e e n c h l o r i t e - s e r i c i t e p h y l l i t e w i t h up to 5% 

d i s s e m i n a t e d sulphides (lg), a y e l l o w - o c h r e w e a t h e r i n g s e r i c i t e p h y l l i t e and q u a r t z -

f e l d s p a r - c a l c i t e i s e r i c i t e phy l l i t e w i t h up to 2 5 % d i s s e m i n a t e d su lph ides (lgs). The las t 

two un i t s (lg and lgs) f o r m three n o r t h w e s t e r l y s t r i k i n g m i n e r a l i z e d zones wh i ch a re 

f r o m nor theas t to southwes t : (a) G i v e o u t C r e e k , N o r t h and South zones , (b) B l a c k 

W i t c h Zone , and (c) S tar l i gh t Zone . The m i n e r a l i z e d zones a r e f o l i a t e d , d e f o r m e d , and 

l i k e l y f o r m e d by r ep l a c emen t of o r i g i n a l l y more c a l c a r e o u s h o r i z o n s in the bas i c l i t h i c 

tu f f sequence w i t h m inor aug i t e po rphy r y f l o w s . The sequence is p robab l y i n v e r t ed and 

l i e s on the southwest l i m b of a s o u t h e a s t e r l y p lung ing r e g i o n a l s y n c l i n e . G i v e o u t 

C r e e k Zone has been s t r ipped and d r i l l e d over a 5 2 0 - m e t r e l eng th w i t h m i n e r a l i z e d 

t h i c k n e s s e s rang ing be tween 5 and 25 m e t r e s . B o t h i t s l eng th and dep th are open . The 

r e c e n t l y s t r i pped B l a c k W i t c h Zone c o n t a i n s a g o l d - b e a r i n g q u a r t z v e i n l y i n g in the 

f o l i a t i o n of a 75 -me t r e w ide zone of q u a r t z - s e r i c i t e p h y l l i t e w i t h d i s s em ina t ed 

su lph ides . The poor ly exposed z one , w h i c h has no t been d r i l l e d , has a probab le l eng th 

e x c e e d i n g 600 me t r e s w h i c h inc ludes a go ld so i l g e o c h e m i s t r y a n o m a l y . S t a r l i g h t Zone 

c o n t a i n s a q u a r t z v e in l y ing in the f o l i a t i o n , has been t r e n c h e d over a 200 m e t r e 

l e n g t h , and has an exposed th i ckness o f 45 m e t r e s o f s e r i c i t e - q u a r t z and c h l o r i t e -

s e r i c i t e p h y l l i t e s w i t h d i s s em ina t ed su lph ides in S ta r l i gh t A d i t . It has no t been d r i l l e d 

and i t s l i m i t s are uncons t r a ined . 
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G E O L O G Y , G R E A T W E S T E R N P R O J E C T , 

N E L S O N M I N I N G D I S T R I C T , B R I T I S H C O L U M B I A (82F/6 W/2) 

1. I N T R O D U C T I O N : 

Th is r e p o r t on the geo logy of t h e G r e a t Wes t e rn P r o j e c t embod ies the r e su l t s o f 

14 days of f i e l d w o r k in the pe r i od M a y 16 to 29, 1988 and 10 days o f o f f i c e work 

t h e r e a f t e r . T h e f i e l dwo rk and r epo r t we re u n d e r t a k e n a t the request o f S .R . F o r d , 

D i r e c t o r of L e c t u s D e v e l o p m e n t s L t d . E i gh t days were spent on sur face g e o l o g i c a l 

m a p p i n g at 1 :1000-sca le , w h i c h i n c luded jo in t i n v e s t i g a t i o n s w i t h Pe t e r Das l e r and two 

o the r g eo l og i s t s o f S ea r ch l i gh t R e s o u r c e s Inc., and a h a l f - d a y t r i p w i t h T . H d y and 

K . A n d r e w o f t h e B r i t i s h C o l u m b i a M i n i s t r y of Energy , M ines and P e t r o l e u m 

R e s o u r c e s . T h e r e m a i n i n g six days we r e spent l ogg ing about 3000 me t r es o f d r i l l c o r e 

f r o m the p r o p e r t y . The t e r m i n o l o g y o f r ock un i t s is based so le ly on f i e l d c r i t e r i a and 

wou ld undoub t ed l y be improv ed by t h i n s e c t i on p e t r o g r a p h y . 

2. L O C A T I O N : 

The p r o p e r t y l i e s a p p r o x i m a t e l y s ix k i l o m e t r e s south of Ne lson near the j u n c t i o n 

of the t w o b ranches of G i v e o u t C r e e k and b e t w e e n 1300 and 1700 m e t r e s . The c l a i m s 

i n c o r p o r a t e d w i t h i n the G r e a t W e s t e r n P r o j e c t and the a r e a c o v e r e d by the p resen t 

g e o l o g i c a l i n v e s t i g a t i o n are o u t l i n e d in F i g u r e 1. Snow co v e r in the v a l l e y b o t t o m s 

above 1320 m e t r e s and on the s lopes above 1500 m e t r e s l i m i t e d sur f ace mapp ing . West 

of the m a i n b r a n c h of G i v e o u t C r e e k a l l su r f a c e geo logy was l o c a t e d by c h a i n and 

b run ton m e a s u r e m e n t s f r o m s u r v e y e d po in t s shown on the 1:1000-scale t opog raph i c 

m a p . Eas t o f G i v e o u t C r e e k , the l o c a t i o n o f a l l su r f a c e geo logy depended upon c h a i n 

and b r u n t o n m e a s u r e m e n t s f r o m t h e so i l g e o c h e m i s t r y g r id l i nes . R o a d l o c a t i o n s on 

th is s ide a r e l o c a l l y v e r y i n a c c u r a t e and were no t used in l o c a t i n g geo logy . Be cause 

the f o r m l i n e c o n t o u r s are m i s p l a c e d by amounts e x c e e d i n g the f o r m l i n e i n t e r v a l o f 

2 m e t r e s , a l t i m e t e r read ings c a n n o t be used as an a id to l o c a t i o n . 
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F i g u r e I: L o c a t i o n of the G r e a t W es t e rn P r o j e c t and s t ipp led a r ea c ove r ed by 
h lOOO-sca l e g e o l o g i c a l m a p p p i n g . 
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3. R E G I O N A L G E O L O G Y : 

The d e t a i l e d g eo l og i ca l m a p p i n g of L i t t l e (1974), and A n d r e w & H6*y (1988) 

prov ide the r e g i ona l g eo l o g i ca l s e t t i n g of the G r e a t W e s t e r n P r o j e c t . The bed rock 

cons i s t s o f w e l l - f o l i a t e d bas i c v o l c a n i c s o f t h e upper E l i s e F o r m a t i o n of the Ross land 

G r o u p of E a r l y Ju ras s i c age. W i t h i n the d e t a i l e d s t r a t i g r a p h y deve l oped by A n d r e w and 

HdJy (1988), the r o cks unde r l y i n g the p r o p e r t y be l ong to un i t s J e 3 to J e 6 . They l i e on 

the sou thwes t e rn side of the m a r g i n a l l y d e f o r m e d and me tamorphosed Si lver K i n g 

Po rphy ry of p robab le Ea r l y J u r a s s i c age . In suppor t o f t h i s age , A n d r e w and H6*y 

s ta t ed tha t c l a s t s o f the S i l ver K i n g P o r p h y r y o c c u r in the Lowe r Ju ras s i c H a l l 

F o r m a t i o n (pers. c o m m . , May 1988). The p r o p e r t y p robab l y l i e s on the southwest l i m b 

of a s ou theas t e r l y p lung ing sync l ine w h i c h southeas t o f the p rope r t y c on ta ins H a l l 

F o r m a t i o n in the co re of the f o l d . 

4. P R O P E R T Y G E O L O G Y : 

In the mapped a r ea , the n o r t h w e s t e r l y t r e n d i n g and f o l i a t e d S i l ve r K i n g Po rphy r y 

l i es in the n o r t h e a s t , and the n o r t h w e s t e r l y f o l i a t e d p h y l l i t e and p h y l l i t i c g reens tone 

o f t h e upper E l i s e F o r m a t i o n of t h e R o s s l a n d G r o u p unde r l i e the southwest (Maps 1 and 

2). W i t h i n the p h y l l i t e and g reens tone are th ree n o r t h w e s t e r l y t r end ing m i n e r a l i z e d 

zones of su l ph id e -bea r ing p h y l l i t e and l o c a l q u a r t z v e ins , 

(a) Ross l and G r o u p : 

A m e d i u m to dark g reen c h l o r i t e - r i c h p h y l l i t e (dg) w i t h less t h a n 2 % d i s s e m i n ­

a t e d su lph ides is the most w id e sp r ead r o ck t y p e . Its p r o t o l i t h was probab ly mos t l y a 

bas i c l i t h i c tu f f w i t h sparse p l a g i o c l a s e c r y s t a l s , and to a m inor ex t en t a bas i c 

v o l c a n i c b r e c c i a . The un i t is unbedded e x c ep t for a f ew p laces in d r i l l c o r e 

(Append ix A ) , and in a w a t e r w a s h e d o u t c r o p in the west f o rk of G i v e o u t C r e e k and at 

106.1 m in the c o r e of D D H 87-11 whe re the r e is poss ib l e g r aded bedd ing . W i t h i n the 

d i s s e m i n a t e d sulphide zones , the g r e en c h l o r i t e p h y l l i t e may c a r r y up to 1 0 % 

d i s s e m i n a t e d sulphides (dgs). 
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Wi th an increase in s e r i c i t e , q u a r t z , f e ldspar and c a l c i t e , the o r i g i n a l bas ic 

v o l c a n i c s b e come med ium to l i gh t g r e y - g r e e n . The d i s s e m i n a t e d sulphide c o n t e n t 

c o m m o n l y increases to less than 5% (lg). Where the r o c k s a r e y e l l o w - o c h r e w e a t h e r i n g , 

l i gh t g rey on f resh sur face , the d i s s e m i n a t e d su lph ide c o n t e n t c a n r e a c h 10% and the 

r o c k s range in compos i t i on f r o m a s e r i c i t e p h y l l i t e to a rock composed m a i n l y o f 

q u a r t z - f e l d s p a r - c a l c i t e (lgs). 

In a f ew p laces in the s t r i pped areas o f G i v e o u t C r e e k South Zone , are th in (1¬

6 c m ) f ine g ra ined (1 mm) wh i t e marb l e lenses (c) up to s e v e ra l met res l ong . Where 

they are surrounded by green p h y l l i t e (dg), they are su lph ide - f r e e , but w i t h i n 

d i s s e m i n a t e d su lph ide -bear ing un i t s such as l g s , they c a r r y su lph ides as w e l l . 

M e d i u m green f o l i a t ed aug i t e po rphyry g r e ens tone (px) w i t h 10 to 2 5 % aug i t e 

phenoc r y s t s up to 15 m m long m a i n l y r ep resen t o r i g i n a l aug i t e po rphyry f l ows , but 

some aug i t e c r y s t a l b ea r ing l i t h i c tu f f s may be p r e s e n t . The r o c k s are i n t e r c a l a t e d 

w i t h bas i c l i t h i c tu f f s (dg) and unde r l i e a s t r i p c l o s e s t to the southwest ma rg in o f the 

S i l v e r K i n g Po rphy ry . 

(b) F o l i a t e d q u a r t z - p l a g i o c l a s e - b i o t i t e po rphyry (qfp) : 

Th is t h i n but d i s t i n c t i v e un i t c ons i s t s o f 2 t o 3 m m q u a r t z and p l ag i o c l a s e 

phenoc r y s t s (50 to 75%) and less t h a n 5 % b i o t i t e b o o k l e t s . The me t r e t h i c k uni t has 

c o n t a c t s w h i c h p a r a l l e l f o l i a t i o n and i m p l y that i t is e i t h e r a s i l l or f l o w . E a c h d r i l l 

ho l e w h i c h pene t ra t es the aug i t e po rphyry g reens tone (px) has a s ingle i n t e r s e c t i o n of 

u n i t qfp c l o s e to the f i r s t appearance o f px, b u t b e cause o f sparse exposure the uni t 

does no t o u t c r o p . 

(c) S i l ve r K i n g Po rphyry (E3qd): 

U n d e f o r m e d S i l ver K i n g P o r p h y r y is a f e l d spa r m e g a c r y s t - b e a r i n g ho rnb l ende 

q u a r t z d i o r i t e po rphyry . H o w e v e r , on the p r o p e r t y , the i n t r u s i o n is c r u d e l y gne i ss i c t o 

l o c a l l y s t rong l y f o l i a t ed where i t is a l i gh t g r e y - g r e e n c h l o r i t e - s e r i c i t e q u a r t z - f e l d s p a r 

gne iss or s c h i s t . C o m p o s i t i o n a l l y , the in t rus i on is not a s y en i t e as s t a t ed by Sa l a za r 

and B e a u c h a m p (1988, p. 20). 
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(d) P robab le Eocene Intrus ions (Edi and B e ) : 

W i t h i n the S i l v e r K i n g Po rphy r y is a 6 to 8 me t re wide m e l a n o c r a t i c d i ke 

c o m p o s e d of a f resh m e d i u m - g r a i n e d b i o t i t e - a u g i t e d i o r i t e co re w i t h a c h i l l e d se lvedge 

of f i n e - g ra ined b i o t i t e - a u g i t e a m y g d a l o i d a l d i o r i t e (Edi) . A l t h o u g h the un i t does not 

o u t c r o p , i n t e r s e c t i o n in d r i l l ho les 87 -2 , 87 -8 , 87 -9 , 87 -10 , 87-11 i n d i c a t e that i t 

subcrops a l ong the east bank of G i v e o u t C r e e k south of the j u n c t i o n . 

W i t h i n the Ross l and Group and g ene ra l l y c l o s e to the m i n e r a l i z e d zones are t h i n 

s i l l s , 0.3 to 2 m e t r e t h i c k , composed of a b i o t i t e p h e n o c r y s t - b e a r i n g l a m p r o p h y r e 

(m ine t t e or k e r s a n t i t e ) OBe). The s i l l s m a i n l y l i e a l ong the f o l i a t i o n , but l o c a l l y c u t 

ac ross the f o l i a t i o n a l ong j o in ts w h i c h l eaves the i n c o r r e c t impress i on t h a t the s i l l s are 

f a u l t e d . In the s t r ipped areas , the s i l l s c a n be f o l l owed for 140 m e t r e s . The 

l a m p r o p h y r e s i l l s c a r r y numerous x e n o l i t h s w h i c h encompass not on ly i n c lus i ons o f w a l l 

r o ck w i t h d i s s e m i n a t e d sulphides but a lso f a r - t r a v e l l e d xeno l i ths f r o m the Ne l son 

In t rus ions . The l a m p r o p h y r e s are d e f i n i t e l y p o s t - m i n e r a l i z a t i o n in age . S a l a z a r and 

B e a u c h a m p ' s o b s e r v a t i o n (1988, p. 21) tha t a l a m p r o h y r e i n t e r s e c t e d in D D H 8 7 - 1 8 

b e t w e e n 83.93 and 84.58 m c a r r i e s up to 5% p y r i t e and some gold is based on the m i s -

i d e n t i f i c a t i o n o f a mass i ve bas i c l i t h i c t u f f (dg) as a l a m p r o p h y r e . B o t h E d i and H e a r e 

p robab l y pa r t o f t h e Eocene C o r y e l l In t rus ions . 

4. S T R U C T U R E : 

A m o d e r a t e to steep s ou thwes t e r l y d i pp ing f o l i a t i o n pe rvades a l l but the 

p robab l e T e r t i a r y i n t r u s i o n s . The f o l i a t i o n is r e g i o n a l l y deve loped and is a x i a l p lane to 

the r e g i ona l s ou theas t e r l y p lung ing s ync l i n e w h i c h passes th r ough the p r o p e r t y . 

Because of i t s r e g i o n a l d e ve l opmen t and g e o m e t r i c r e l a t i o n s h i p to the a x i a l p lane o f a 

r e g i o n a l s y n c l i n e , the f o l i a t i o n does no t r e s u l t f r o m l o c a l shear z o n e s . T h e f o l i a t i o n is 

v i s i b l e in a l l o u t c r o p s and was measured in m o s t . The measur emen t s w e r e grouped in to 

two a r eas : (a) an a r e a west o f the west f o rk of G i v e o u t C r e e k w h i c h inc ludes c r o s s -

sec t i ons D - D ' and E - E ' , and (b) an a r e a b e t w e e n the two b ranches o f G i v e o u t C r e e k 
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which i nc ludes c r o s s - s e c t i o n s A - A ' , B - B ' and C - C The measuremen t s f r om each a r e a 

we re sub jec ted to a l e a s t - s q u a r e s best f i t ana lys i s to d e t e r m i n e the b e s t - f i t t i n g 

ave rage p l ane (Append ix B ) . Wes t of G i v e o u t C r e e k , the best f i t is 318/61°SW w i t h a 

s tandard d e v i a t i o n of 5 .3° , and b e t w e e n the b ranches , it is 314/67°SW w i t h a s t a n d a r d 

d e v i a t i on o f 3 .3 ° . A l t h o u g h the two va lues l ie w i t h i n a s tandard d e v i a t i o n o f e a c h 

o ther ( F i g . 2), two va lues , r a t h e r t h a n a s ingle va lue , have been used to o r i e n t f i v e 

c r o s s - s e c t i o n s pe rpend i cu l a r to the s t r i k e o f the f o l i a t i o n through the d r i l l e d a r e a 

(F i gures 3 to 7). Because the d i s s e m i n a t e d su lphides a re d e f o r m e d by and l i e in the 

f o l i a t i o n p l a n e , g e o l o g i c a l d a t a o f f the s e c t i on has be brought into s e c t i on a l ong the 

s t r i k e o f t h e f o l i a t i o n . N o t e t h a t no assay d a t a has been p r o j e c t e d i n t o s e c t i o n u s i n g 

t h i s bas i s . 

A f i n e c r i n k l e l i n e a t i o n and c o m p o s i t i o n a l s t r e a k i n g l o c a l l y f o rms on the 

f o l i a t i o n . A l t h o u g h on ly seven m e a s u r e m e n t s were made throughout the a r e a , t h e 

l e as t - squares best f i t l ine to these d a t a is 147/31°SE w i t h a s tandard d e v i a t i o n of 3 . 4 ° 

w h i c h p robab l y r epresen ts the d i r e c t i o n o f the s ou theas t e r l y p lung ing ax i s o f the 

r e g i o n a l s y n c l i n e on the p r o p e r t y ( Append i x B and F i g . 2). 

The f ew obse r va t i ons o f b edd ing in d r i l l c o r e (87-11 , 87 -14 , 87 -15 , and 87-16) 

show tha t i t is p a r a l l e l t o f o l i a t i o n . C o m b i n i n g these obse r va t i on w i t h the poss ib l y 

i n v e r t ed g raded bedd ing in h o l e 87-11 a t 106.1 m and in the west fork of G i v e o u t 

C r e e k i n d i c a t e s t h a t the p r o p e r t y l i e s on the southwest and i n v e r t ed l i m b of a 

s ou theas t e r l y p lung ing s ync l i n e w i t h the i n v e r t ed r o cks young ing to the n o r t h e a s t . Th i s 

s t r u c t u r a l s e t t i n g c o n t r a s t s sha rp l y to the s ou thwes t e r l y d ipp ing and young ing s e ­

quence sugges ted by Sa l a za r and B e a u c h a m p (1988, p. 19). 

The c o n t a c t o f the S i l v e r K i n g P o r p h y r y is unexposed and has an a s s u m e d 

pos i t i on on the map in the a r e a o f s e c t i o n A - A ' to D - D ' based on p r o j e c t i o n o f d r i l l 

ho le i n t e r s e c t i o n s to s u r f a c e . To the southeas t , a ques t i onab l e ou t c r op at c o o r d i n a t e s 

6 7 9 2 m E and 4 2 0 3 m N (Map 1) s t r ong l y c o n t r o l s the a t t i t u d e o f the a s sumed pos i t i on o f 

the c o n t a c t w h i c h s t r i k e s a t 3 3 5 ° . If t h e ques t i onab le ou t c r op was ins tead e r r a t i c s , 
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Q s U n c o n s o l i d a t e d s ed imen t s : g l a c i a l depos i t s , co l luv iur r r and a l l u v i u m 

T E R T I A R Y 
E O C E N E 

Ele 

Edi 

B i o t i t e l amprophy r e s i l l 

B i o t i t e aug i t e d i o r i t e d ikes w i t h a m y g d a l o i d a l m a r g i n s 

J U R A S S I C 
E A R L Y J U R A S S I C 

qfp 

Jqd 

F o l i a t e d q u a r t z - p l a g i o c l a s e - b i o t i t e p o r p h y r y 

S I L V E R K I N G P O R P H Y R Y : 

M a r g i n a l l y f o l i a t e d , p o r p h y r i t i c (p lag ioc lase ) ho rnb l ende q u a r t z d i o r i t e 

px 

L O W E R J U R A S S I C 
R O S S L A N D G R O U P 
E l i s e F o r m a t i o n 
G r e e n , f o l i a t e d aug i te po rphyry f l ows , m i n o r a u g i t e c r y s t a l - b e a r i n g l i t h i c tu f f 

dgs 

M e d i u m to dark g reen c h l o r i t e p h y l l i t e and f i n e - g r a i n e d sch is t w i t h less than 2 % 
d i s s e m i n a t e d su lphides 

M e d i u m to dark green c h l o r i t e p h y l l i t e and f i n e - g r a i n e d sch is t w i t h more than 2 % 
d i s s e m i n a t e d sulphides 

Th in wh i t e marb l e l aye r s , c o m m o n l y s u l p h i d e - b e a r i n g , l o c a l l y c h l o r i t i c 

L i g h t to m e d i u m g r ey - g r e en c h l o r i t e - s e r i c i t e p h y l l i t e and f ine - g ra ined sch is t w i t h 
d i s s e m i n a t e d sulphides 

Y e l l o w - o c h r e w e a t h e r i n g , q u a r t z - r i c h ± c a l c i t e ± s e r i c i t e p h y l l i t e and f i n e - g r a ined 
sch is t w i t h more than 2% d i s s e m i n a t e d su lph ides 
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F i g u r e 3: S e c t i o n A-A'. H o r i z o n t a l s c a l e = v e r t i c a l s c a l e = 1:1000 



F i g u r e 4: S e c t i o n B-B'. H o r i z o n t a l s c a l e = v e r t i c a l s c a l e = 1:1000 



F i g u r e 5: S e c t i o n C-C'. H o r i z o n t a l s c a l e = v e r t i c a l s c a l e = 1:1000 
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F i g u r e 6: S e c t i o n D-D'. H o r i z o n t a l s c a l e = v e r t i c a l s c a l e = 1:1000 



F i g u r e 7: S e c t i o n E-E'. H o r i z o n t a l s c a l e = v e r t i c a l s c a l e = 1:1000 



then the c o n t a c t c ou ld assume a s t r i k e c l o s e r to 315 ° and only T r ench ill at 6 8 5 5 m E 

and 4 2 9 5 m N wou ld l i m i t i ts p o s i t i o n . Th i s u n c e r t a i n t y in the pos i t i on of the c o n t a c t of 

S i l v e r K i n g P o r p h y r y has i m p o r t a n t r a m i f i c a t i o n s for the sou theas tward ex tens ion of 

G i v e o u t C r e e k Zone (see R e c o m m e n d a t i o n (a) p. 18). 

5. M I N E R A L I Z E D Z O N E S : 

Three major no r thwes t e r l y t r e n d i n g m i n e r a l i z e d zones l i e w i t h i n the mapped 

a r e a . F r o m no r theas t to southwest these a r e (a) G i v e o u t C r e e k : No r th and South zones , 

(b) B l a c k W i t c h , and (c) S t a r l i g h t . A l l a r e c h a r a c t e r i z e d and de f ined by an i r r e gu l a r 

zone of d i s s e m i n a t e d su lph ide -bea r ing s e r i c i t e p h y l l i t e and s e r i c i t e - q u a r t z - f e l d s p a r -

ca rbona t e rock (lgs) and m inor s e r i c i t e - c h l o r i t e - q u a r t z - r i c h p h y l l i t e (lg). The B l a c k 

W i t c h and S t a r l i g h t and no r thwes t end of G i v e o u t C r e e k N o r t h Zone each have a 

c o n c o r d a n t q u a r t z v e i n , 

(a) G i v e o u t C r e e k : N o r t h and South Zones : 

A c o m b i n a t i o n of ou t c r ops and new e x t e n s i v e s t r i pped areas expose su lph ide -

bea r ing r o c k s up to 15 metres in w i d t h for a l e n g t h o f 150 me t r es in the N o r t h Zone 

and 120 m e t r e s in the South Zone w h i c h bo th l i e south of the junc t i on of the two 

b ranches of G i v e o u t C r e e k . The s u l p h i d e - b e a r i n g r o c k s a re w e l l f o l i a t ed as a r esu l t o f 

be ing invo l v ed in the r eg i ona l d e f o r m a t i o n , and d r i l l c o r e shows t h a t the su lph ide -

bea r ing r o c k s possess the same r e l i c t t e x t u r e s as the ad jacen t but u n m i n e r a l i z e d bas i c 

l i t h i c tu f f . These s t r u c t u r a l and t e x t u r a l f e a t u r e s suggest t h a t the su lph ide -bea r ing 

r o cks a re a d e f o r m e d r e p l a c e m e n t d e p o s i t . The p resence of th in marb l e lenses 

ad jacent to and w i t h i n the m i n e r a l i z e d z ones may i n d i c a t e d tha t a more c a l c a r e o u s 

o r i g i n a l l i t ho l o gy was r ep l a c ed c l o s e to the m a r g i n o f the S i lver K i n g P o r p h y r y . A 

syngene t i c hypothes is for the o r i g in of t h e m i n e r a l i z a t i o n is poss ib le and is c ons i s t en t 

w i t h the f o l i a t e d and de f o rmed nature o f the s u l p h i d e - b e a r i n g r o c k s . Howeve r , because 

it does not e x p l a i n the s i m i l a r i t y i n t e x t u r e s o f t h e m i n e r a l i z e d and ad jacent 

u n m i n e r a l i z e d r o c k s , a r e p l a c e m e n t hypo thes i s i s p r e f e r r e d . T h e r e a r e no t e x t u r a l or 
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s t r u c t u r a l f e a tu r e s present w h i c h i n d i c a t e t h a t the m i n e r a l i z e d zone was ever a shear 

z o n e . In sp i te of an u n c e r t a i n t y as to the genes is o f the m i n e r a l i z a t i o n , the f a c t tha t 

the m i n e r a l i z a t i o n has been d e f o r m e d means tha t the shape o f the m i n e r a l i z e d zones 

should be c o n t r o l l e d by the r e g i ona l d e f o r m a t i o n and s p e c i f i c a l l y the f o l d ing . As a 

resu l t o f the p rope r t y l y ing on the southwes t l i m b o f a sou theas t e r l y p lung ing s y n c l i n e , 

where the m i n e r a l i z e d zones are c o n t r o l l e d by f o l d i n g , they w i l l be e longate in the 

d i r e c t i o n of the l i n ea t i on w h i c h is 147/31°SE. In a d d i t i o n , any p a r a s i t i c f o l d ing 

a ssoc i a t ed w i t h the southwest l i m b of t h e r e g i o n a l s y n c l i n e wou ld c r e a t e p a r a s i t i c 

fo lds w i t h a N-shape p ro f i l e l ook ing down-p lunge to the southeas t and these fo lds w i l l 

y i e l d a r i gh thand o f f se t to the m i n e r a l i z e d z ones . A r i g h t h a n d o f f se t wou ld d i sp l a c e 

m i n e r a l i z e d zones to the south p r o c e ed ing s o u t h e a s t w a r d s (F i gure 8). The N o r t h and 

South zones have this s p a t i a l a s s o c i a t i o n w i t h the South Zone o f f se t to the south (Maps 

1 and 2) w h i c h imp l i e s tha t the two are l i n k e d by a p a r a s i t i c f o l d . R a n d o m r e p l a c e m e n t 

c o u l d also p roduce such a p a t t e r n , but i f t h e r i g h t h a n d e d en e che l on p a t t e r n deve lops 

in a number o f p l aces to the ex c lus i on of l e f t h a n d e d o f f s e t s , then a s t r u c t u r a l o r i g i n is 

more l i k e l y . 

The N o r t h Zone c rosses the west f o rk o f G i v e o u t C r e e k , and a l though unexposed 

for the nex t 200 me t r e s , r eappears in a new l y s t r i pped a r e a on the road above Po jee 

A d i t . D r i l l ho les 8 7 - 5 , 87 -12 , and 87-13 on s e c t i o n E - E ' a l l i n t e r s e c t the zone in the 

unexposed 200 me t r e i n t e r v a l ( F i g . 7). H o w e v e r , t h e 6 -met re i n t e r c e p t i n 87-13 

suggests t h a t the m i n e r a l i z e d zone may d i m i n i s h no r thwes t of the new ly s t r i pped a r ea 

on the r o a d . C r o s s - s e c t i o n E - E ' c l e a r l y shows t h a t the r epo r t ed m i n e r a l i z a t i o n i n 

Pojee A d i t is not pa r t o f t h e N o r t h Zone . 

Southeast o f the s t r i pped areas , S i l v e r K i n g P o r p h y r y i n t r u s i o n w i l l u l t i m a t e l y 

t e r m i n a t e bo th zones i f they ex tend tha t f a r . The a s s u m e d pos i t i on and 335° s t r i k e for 

the c o n t a c t best f i t s d r i l l ho l e d a t a and a s ing le ques t i onab l e o u t c r o p , and r esu l t s in 

the l eas t poss ib le s ou theas tward ex t ens i on o f the z o n e s . If the s t r i k e o f the c o n t a c t is 
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mapped por t i on o f the G r e a t Wes t e rn P r o j e c t a r e a showing i t s pos i t i on on 
t h e southwest l imb of t h e r e g i ona l s y n c l i n e ou t l i n ed by a m a r k e r h o r i z o n 
w h i c h exh ib i t s N-shaped p a r a s i t i c f o lds t h a t w o u l d deve lop on th is l i m b . 
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c loser to 315 ° , then the poss ib le s ou theas tward ex t ens i on o f the No r th and South zones 

is s i g n i f i c a n t l y inc r eased (see R e c o m m e n d a t i o n (a), p. 18) 

(b) B l a c k W i t c h Z o n e : 

A n e w l y s t r i pped a r ea a round the B l a c k W i t c h Shaft exposes q u a r t z - s e r i c i t e 

p h y l l i t e w i t h d i s s e m i n a t e d su lph ides (lgs) for 65 me t r e s a l ong the f o l i a t i o n and 

18 me t r e s in w i d t h . The newly exposed B l a c k W i t c h q u a r t z ve in l i es in the f o l i a t i o n as 

d e f o r m e d lenses or boud ins , up to 0.5 m e t r e s t h i c k and a few me t r es l ong , w h i c h have 

a s l i gh t r i g h t hand o f f se t r e l a t i v e to e a c h o the r . A c c o m p a n y i n g the q u a r t z boudins a re 

m e d i u m to da rk grey " f e l dspar p o r p h y r y " boudins w i t h a g roundmass l a rge l y c o m p o s e d 

o f t o u r m a l i n e . The boudins r esu l t f r o m d e f o r m a t i o n of a q u a r t z ve in and a t o u r m a l i n -

i z e d zone w h i c h e x i s t e d be fo re the f o r m a t i o n o f the f o l i a t i o n and f o ld ing o f the r o c k s . 

The c o m b i n a t i o n of new t r enches and p i t s and the r e c e n t l y d i s cove red B l a c k W i t c h 

A d i t y i e l d an o u t c r o p w i d t h o f about 75 me t r es for the B l a c k W i t c h Zone . If the t r e n d 

o f t h e zone l i e s a l ong the f o l i a t i o n , as i t does for the G i v e o u t C r e e k Zone , the n e x t 

exposures o f the z one are over 500 me t r e s to the southeas t on the east bank o f the 

west fo rk of G i v e o u t C r e e k and on the road to the S t a r l i g h t A d i t where s e r i c i t e -

c h l o r i t e (lg) and s e r i c i t e (lgs) p h y l l i t e o u t c r o p . I m m e d i a t e l y no r theas t o f th i s a r e a is a 

an unexp l o r ed go ld so i l g e o c h e m i s t r y anoma l y (Sa la za r & A s s o c i a t e s , 1987, F i g . 7.1) 

(see R e c o m m e n d a t i o n (b), p. 18). 

(c) S t a r l i g h t Zone : 

The S t a r l i g h t Zone ou t c r ops fo r 200 m e t r e s a l ong s t r i k e in a t r e n c h , r o a d c u t and 

p i t s . S t a r l i g h t A d i t i n t e r s e c t s the z one underground and exposes a 0.3 t o 0.5 m e t r e 

t h i c k unde f o rmed q u a r t z ve in l y i n g in the f o l i a t i o n of a 4 5 - m e t r e - t h i c k m i x e d z one of 

mos t l y c h l o r i t e - s e r i c i t e (lg) and less s e r i c i t e - q u a r t z (lgs) p h y l l i t e s w i t h d i s s e m i n a t e d 

su lph ides t h a t is i n t ruded by b i o t i t e l amprophy r e s i l l s . The a t t i t u d e of t h e z one 

p a r a l l e l s t h a t o f the o the r t w o . 
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6. R E C O M M E N D A T I O N S : 

As a resu l t o f the g e o l o g i c a l f r a m e w o r k deve loped in this r epo r t , the f o l l o w i n g 

a reas appear w o r t h y of fu r the r i n v e s t i g a t i o n s : 

(a) The sou theas tward e x t e n s i o n o f G i v e o u t C r e e k No r th and South zones 

be tween the r e c e n t l y s t r ipped a r eas and the c o n t a c t o f the Si lver K i n g P o r p h y r y 

(Map 1). U p to 150 me t r e s s t r i k e l eng th of t h e m i n e r a l i z e d zones are p r e s en t l y 

un tes t ed in th i s a r e a . If the a s s u m e d p o s i t i o n o f the Si lver K i n g c o n t a c t is i n c o r r e c t , 

then the s t r i k e l eng th of t h e m i n e r a l i z e d zones may be s i g n i f i c a n t l y g r ea t e r . 

(b) The sou theas tward e x t e n s i o n o f the B l a c k W i t c h east o f the west f o rk o f 

G i v e o u t C r e e k has a go ld so i l g e o c h e m i s t r y anoma l y on i ts nor theas t s ide . Th i s a r e a 

requ i res fu r the r i n v e s t i g a t i o n . 

(c) A l t h o u g h th is r epo r t i n d i c a t e s t h e a t t i t u d e s and d i r e c t i o n s o f e x t ens i on o f t h e 

m i n e r a l i z e d zones , fu r the r s t r i p p i n g and d r i l l i n g e l s ewhe re than the above r e c o m m e n ­

ded areas a r e s t rong l y dependent upon the assay r e su l t s f r o m the r e c e n t l y s t r i pped 

a r ea s . 

(d) To assess t h e s p a t i a l a s s o c i a t i o n b e t w e e n the un i t s L g s and l g and go ld va lues , 

the assay d a t a should be p l o t t e d on c r o s s - s e c t i o n s A - A ' to E - E ' . 

(e) A n y fu r the r i n v e s t i g a t i o n s w h i c h p r o d u c e s u r f a c e exposures or r esu l t in d r i l l 

ho les should be t r e a t e d i n a manner s i m i l a r to tha t used he re in so that the g e o l o g i c a l 

f r a m e w o r k of t h e p rope r t y c a n be m o d i f i e d and i m p r o v e d as new g e o l o g i c a l d a t a are 

a c c u m u l a t e d . 

R E F E R E N C E S : 
A n d r e w , K . and H6"y, T . (1988): 

P r e l i m i n a r y geology and m i n e r a l o c c u r r e n c e s in the Ross land G r o u p b e t w e e n 
Ne l son and Y m i r , s o u t h e a s t e r n B r i t i s h C o l u m b i a ; B r i t i s h C o l u m b i a M i n i s t r y o f 
Ene r g y , M ines and P e t r o l e u m R e s o u r c e s , O p e n F i l e Map N o . 1988-1 . 

L i t t l e , H . W . (1974): 
Bonn ing t on map a r e a ; G e o l o g i c a l Survey of C a n a d a , Map 1571 A . 

S a l a z a r , G . , and B e a u c h a m p , D . A . (1988): 
R e p o r t on the G r e a t W e s t e r n P r o j e c t ; unpub l i shed repor t by G . S a l a z a r S. 6c 
A s s o c i a t e s L t d . for L e c t u s D e v e l o p m e n t s L t d . , 37 p. 

GEOTEX • 
* \ | I I M I T F H ( ' ^ s i l l i N ( , (,l()lo(. 

CONSULTANTS « - I M I T T A 



A P P E N D I X A : D R I L L L O G S 

GEOTEX 
CONSUITA 



A P P E N D I X B : L E A S T - S Q U A R E S B E S T F I T D A T A 

GEOTEX • 
CONSULTANTS * - ' M ' 1 



21 

A U T H O R ' S S T A T E M E N T O F Q U A L I F I C A T I O N S 

I, P E T E R B . R E A D , do hereby c e r t i f y : 

1. T h a t I a m e m p l o y e d by Geo t ex C o n s u l t a n t s L i m i t e d w i t h o f f i c e s a t //1200 - 100 
W. Pender S t r e e t , Vancouve r , B . C . 

2. Tha t I g r adua t ed f r o m the U n i v e r s i t y of B r i t i s h C o l u m b i a w i t h a B A S c (1957) and 
M A S c (1960) in G e o l o g i c a l E n g i n e e r i n g , and f r o m the U n i v e r s i t y of C a l i f o r n i a , 
B e r k e l e y w i t h a P h D (1966) in G e o l o g y . 

3. T h a t I have p r a c t i c e d my pro f ess i on f r o m 1965 to 1974 in v a r i ous t e a c h i n g 
pos i t i ons in the un i v e r s i t i e s of O t a g o , D u n e d i n , New Z e a l a n d ; C a r l e t o n , O t t a w a ; 
and B r i t i s h C o l u m b i a , Vancouve r . S ince 1974, I have been p r e s i d en t o f G e o t e x 
C o n s u l t a n t s L i m i t e d and been i n vo l v ed w i t h geo logy as a n a c a d e m i c s tudy for the 
G e o l o g i c a l Survey of C a n a d a , and as an app l i ed study fo r eng ine e r i ng purposes 
for B . C . H y d r o , for s t r u c t u r a l geo logy for va r i ous major and junior m i n i n g 
c o m p a n i e s in B r i t i s h C o l u m b i a and p a r t s o f U n i t e d S ta t e s , and for i n d u s t r i a l 
m i n e r a l s for m i n i n g c ompan i e s and the B r i t i s h C o l u m b i a g o v e r n m e n t . 

4. My e xpe r i enc e spec i f i c to the Ne l son a r e a r e su l t ed f r o m c o n s u l t i n g for the 
G e o l o g i c a l Survey of Canada in the K o o t e n a y A r c f r o m 1961 to 1982. Th is 
e x p e r i e n c e is s u m m a r i z e d in p u b l i c a l l y a va i l ab l e r epo r t s in v a r i o u s p u b l i c a t i o n s 
o f the G e o l o g i c a l Survey of C a n a d a f r o m 1962 to 1982. 

5. T h a t I a m a F e l l o w in good s tand ing of t h e G e o l o g i c a l A s s o c i a t i o n of C a n a d a , and 
a m e m b e r o f v a r i ous o the r g e o l o g i c a l and m i n e r a l o g i c a l s o c i e t i e s . 

6. T h a t I ho ld no in t e res t in the p r o p e r t i e s or s e c u r i t i e s o f L e c t u s D e v e l o p m e n t s 
L t d . o r a f f l i a t e s the reo f , nor do I e x p e c t to r e c e i v e any d i r e c t l y or i n d i r e c t l y . 

7 . T h a t w r i t t e n p e rm i s s i on f r o m t h e a u t h o r is r e qu i r ed to pub l i sh th is r e p o r t o r any 
pa r t s the r eo f in any P rospec tus or S t a t e m e n t of M a t e r i a l F a c t s . 

D a t e d at V a n c o u v e r , B r i t i s h C o l u m b i a th is 10th day of June 1988. 


