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GEOLOGY OF THE ^AJ_J3EJv^JJ^ AREA (114P) ' '* 

BY D.G.MACINTYRE 

INTRODUCTION 

Ten days were spent d u r i n g the 1983 - f i e l d season mapping i n the 
v i c i n i t y of F a l c o n b r i d g e N i c k e l Mines l i m i t e d — Geddes Resources 
l i m i t e d Windy Craggy d e p o s i t ( M a c l n t y r e 1983). A t o t a l o-f 86 
g e o l o g i c s t a t i o n s were e s t a b l i s h e d i n the map area, which covered 
a p p r o x i m a t e l y 300 square k i l o m e t e r s <-figure J _ ) . The primary 
purposes of t h i s p r o j e c t were t o d e f i n e the s t r a t i g r a p h i c and 
s t r u c t u r a l s e t t i n g of the Windy Craggy d e p o s i t and a s s e s s the 
mineral r e s o u r c e p o t e n t i a l of the s u r r o u n d i n g area. T h i s r e p o r t 
summarizes the p r e l i m i n a r y r e s u l t s of t h i s work. 

The map—area i s p a r t of the Alsek Ranges of the S t . E l i a s 
Mountains and i s c h a r a c t e r i z e d by jagged r i d g e s and peaks r i s i n g 
t o 2200 metres above a base e l e v a t i o n of 800 t o 1000 metres. 
Almost a l l of the c i r q u e s and v a l l e y s i n the area are o c c u p i e d by 
g l a c i e r s . Outcrop i s l i m i t e d by the extent of i c e cover. The 
steep and u n s t a b l e n a t u r e of much of the outcrop i n the area made 
mapping d i f f i c u l t and many a r e a s c o u l d not be sampled f o r s a f e t y 
reasons. M a r g i n a l weather c o n d i t i o n s a l s o r e s t r i c t e d a c c e s s t o 
h i g h e r e l e v a t i o n s d u r i n g the mapping p r o j e c t . Thus much of the 
area has been mapped from a d i s t a n c e or v i a h e l i c o p t e r with 
g e o l o g i c c o n t a c t s assumed r a t h e r than d e f i n e d . The l o c a t i o n s of 
g e o l o g i c s t a t i o n s a r e shown i n f i g u r e which summarizes the 
geology as i t i s known t o date. 

GEOLOGIC SETTING t+M+J 's/-£ln* ̂ ^ W T ^ i f ' *~ rttyiSKA 

The Al sek —TatshenshiX¥l map a r e a i s p a r t of the Alexander 
Terrane of the I n su 1 a r ^ T e c t o n i c b e l t ( f i g u r e _/__) . Recent g e o l o g i c *- • 

£ J mappi ng by Campbel1 and Dodds (1983) suggested t h a t t h i s a r e a was 
^ u n d e r l a i n by complexly deformed P a l e o z o i c c l a s t i c and carbonate 

. >v ! r o c k s of r e l a t i v e l y low metamorphic grade. M a f i c v o l c a n i c u n i t s 
/ l i t h o l o g i c a l l y s i m i l a r t o those exposed i n the v i c i n i t y of the 

J v ? \ Windy Craggy d e p o s i t were known t o occur i n the ear 1 y Pal eoz oi c 
\ * CT ] p a r t of the s t r a t i g r a p h i c s u c c e s s i o n and f o r t h i s reason the 
? * !!j ̂  I deposi t was b e l i eved t o be Pal eozoi c i n age. However . 1 i my beds 

i n t n e s t r a t i g r a p h i c hangingwall Df the d e p o s i t have c o n s i s t e n t l y 
a i y i e l d e d L a t e T r i a s s i c conodonts ( M a c l n t y r e . 19B3) thus s u g g e s t i n g 
^ 5 ^ - ^ t j the presence of e a r l y Mesozoic v o l c a n i c - s e d i m e n t a r y u n i t s i n the 
p V- L ^ t L f s t r a t i g r a p h i c s u c c e s s i o n . (These r o c k s are l i t h o l o g i c a l l y and/ • 
* S ^ c h r o n o l o g i c a l l y a l i g n ed with t h o s e of Wr angel 1 i a thus suggest ing] 
n £ %^ ̂ 5 f [ c o n s i d e r a b l e camp 1 ex i t y t o the geol ogi c evol u t i on|of the area. ) 

i GEOLOGY *vVv cf -c- ° 

•51 j*.^ JTu 1 The map—area i s u n d e r l a i n by i n t e r m e d i a t e t o mafic submarine 
^ ^ $ ^ * j v o l cani c u n i t s t h a t have v a r i a b l e amounts of i nterbedded 1i my 
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a r g i 1 1 a c e o u s se d i mentary 
predominant1y T r i a s s i c 
( D e v o n o — M i s s i s s i p p i a n ? ) 
s u c c e s s i o n as d e s c r i b e d 

these fr>c*r£ at ^>c/ie ^ecC K 
fold <w SAatitilt /£ evt+A'e 

r o c k s . (These r o c k s are b e l i eved to be 
i n age and t o o v e r l i e l a t e P a l e o z o i c 
1 i mestone (uni t 1 > S) The s t r a t i graphi c 
i n t h i s r e p o r t i s based mainly on 

t r a v e r s e s completed n o r t h o-f 
r e l a t i v e l y complete southwest 
a c c e s s i b l e . I t i s assumed 
r e p r e s e n t a t i v e -for the a r e a as 

the- East Arm G l a c i e r where a 
d i p p i n g s e c t i on i s ex Rosed and 

t h a t ' t h i s s e c t i on i s both 
a whole and t h a t i t i s not 

compli c a t e d 
c o r r e c t . 

by major f a u l t s . N e i t h e r of these assumptions may be 

STRATIGRAPHY of ioti'OaSf-tS CQ*4>tnAfe calfnwns *****t(&t0nc r CsSAjfo*je (/sn>t* a*ff-)e\n*t ™*n 
mfittivcthj beck/ed. Ca <•-J> cm* 'c { u p p t . ^ppn^enity above. l*r*i/ jbtit Qrwtlm 
'h cpoJct£f-,Js a VaSt St^MtoU *>/ £irjj 'if/*.£efvS rock!. fit*ifJt). T/ifje t>cjy m*t.~,. 

s t r a t i graphy Cf i gure 3 ) has been s u b d i v i ded i n t o 
a l i t h o l o g i c a l b a s i s , n h e base of the s e c t i o n i s ] 

s e c t i o n of limy a r g i l l a c e o u s ! ! 

eft M The 
ntta&tiy9

 m a p u n i t s 
a p p a r e n t l y r e p r e s e n t e d by a ^ t h i c k 
r o c k s ( u n i t 2) t h a t i s ) / o v e r l a i n by a n d e s i t i c f l o w s with mi nor J 
i n t e r c a l a t i ons of 1imy a r g i l l i t e and 1 i mestone ( u n i t 3 ) . A t h i n 
u n i t of f e l s i c and mafic p i l l o w l a v a s and p o r p h y r i t i c f l o w s (uni t 
4) l o c a l l y s e p a r a t e s t h e s e r o c k s from an o v e r l y i n g u n i t comprised 
of p i l l o w e d and n o n — p i l l o w e d i n t e r m e d i a t e t o mafic f l o w s and 
t u f f s and i n t e r b e d d e d l i m y a r g i l l i t e . s i l t s t o n e and minor c h e r t 
and l i m e s t o n e ( u n i t 5 ) . O v e r l y i n g u n i t 5 i s a t h i c k O 1 5 00 metres 
?) p i l e of mafic p i l l o w l a v a ( u n i t 6) t h a t has no a p p r e c i a b l e 
amount of i n t e r b e d d e d sedimentary rock. F i n e t o mediurn—grained 
di o r i t i c s i l l s and dykes (uni t 7) occur throughout the Tr i a s s i c 

p e r i p h e r y of the map-area. 
and J u r a s s i c" f*age** p l u t o n s ( u n i t S) occur on the 

U n i t 1 

Map u n i t 1 i s 
and orange-brown 
c a l c a r e n i t e and 
w e l l exposed i n 
h i g h l y c o n t o r t e d 

comprised of medium t o t h i n bedded grey, cream 
weathering l i m e s t o n e or marble with i n t e r b e d d e d 
1imy a r g i 1 1 a c e o u s s i 11stone. These r o c k s are 
the creek v a l 1 e y south of the T a t s showing where 
bands of marble and c a l c a r e n i t e outcrop on the 

n o r t h f a c i n g s i ope. A maj or f a u l t occup i es the v a l 1 e y bottom and 
s e p a r a t e s these c a l c a r e o u s r o c k s from massive v o l c a n i c s and 
d i o r i t e south of the c r e e k . 

Grey weathering l i m e s t o n e a l s o o u t c r o p s n o r t h e a s t of -the East 
Arm Glac i er along the c r e s t of a northwest t r e n d i n g r i d g e . 
A p p a r e n t l y t h i s u n i t has y i e l d e d Devoni an m a c r o f o s s i 1 s (Knopf and 
V a l l e , 1981) and 1 a t e E i f e l i an t o ear 1y Gi v e t i an conodonts 
( G - S - ^ R e c a l l l y (*f'J*Z£^L£!¥3^"'A T h e lower h a l f of the r i d g e i s 
under l a i n by b l a c k weatheri ng s h a l e s whi ch a p p a r e n t l y d i p 
n o r t h e a s t w a r d underneath the l i m e s t o n e u n i t . I t i s not c e r t a i n 
whether t h e s e r o c k s s t r a t i g r a p h i c a l 1 y ^ugder1ie the Devonian 
1 i mestone or are p a r t of the Tr i a s s i c ^ s u e c e s s i on ( u n i t 2) i n 
f a u l t c o n t a c t with the l i m e s t o n e . SeymH /%i J e>f ^ a ft*, ^cakmw 
f CQA/jw,11i'f r&escs cere fat*eL aIs* Aa t t,,'ctr(re( ^Ko/'i-/^; cenerfcuiS «M«£ 

U n i t 2 



The predominant l i t h o l o g i e s t h a t comprise map—unit 2 are b l a c k 
t o dark grey weathering 1i my argi11aceous s i 11stone and s h a l e . 
T h i n beds o-f t u f f a l s o occur l o c a l l y w i t h i n t h i s u n i t , which f o r 
the most p a r t i s r e c e s s i v e i n n a t u r e . T h i s u n i t i s well exposed 
west of the T a t s g l a c i e r , n o r t h e a s t of the East Arm g l a c i e r and 
on the e a s t s i d e of the south t r e n d i n g g l a c i e r t h a t forms the 
e a s t e r n margin of the map-area. T u f f bands w i t h i n t h i s u n i t h e l p 
o u t l i n e t i g h t northwest v e r g i n g i s o c l i n a l f o l d s . 

u n i t s 1 and 
Tr i a s s i c ) age'! 

of l i t h o l o g i c a l l y ; 
west of Windy Craggy 
not c e r t a i n i f these 

u n i t 2 or a v o l c a n i c 
5b .y Hopeful 1 y sampl es 
map area w i l l y i e l d 
r e s o l v e the r e l a t i v e 

The s t r a t i gra-phi c r e l a t i o n s h i p s between u n i t 2 and 
3 a r e not w e l l e s t a b l i s h e d . ^ N o r i a n (e^ar-i"y Late 
conodonts have been e x t r a c t e d from sample 
s i m i l a r r o c k s o u t c r o p p i n g on the r i d g e 
(C.Dodds ,personal communication), but i t i s 
1i my arg i11aceous r o c k s are p a r t of 
d e f i c i e n t f a c i e s e q u i v a l e n t of u n i t 
c o l l e c t e d from u n i t 2 elsewhere i n the 
d i a g n o s t i c conodont fauna t o help 
s t r a t i g r a p h i c p o s i t ion of these r o c ks. 

U n i t 3 

Map u n i t 3 i s comprised mainly of massive, 
l o c a l l y amygdaloidal, grey t o orangy brown 
i n t e r m e d i a t e v o l c a n i c f l o w and t u f f beds separated 
of l i m y s i l t s t o n e and banded l i m e s t o n e . M i c r o d i o r i t i c s i l l s and 
dykes a r e a l s o common w i t h i n t h i s u n i t . These r o c k s are w e l l 
exposed north of the East Arm G l a c i e r where they d i p s t e e p l y t o 
the southwest and o u t c r o p as a prominent 
r i d g e . The g e n e r a l l a c k of p i l l o w e d flows 
u n i t from c o m p o s i t i o n a l 1 y s i m i l a r u n i t s which 
h i g h e r up i n t h e T r i a s s i c s u c c e s s i o n . T h i s 
f a c t be v a l i d and the u n i t may be a 

t h i ck—bedded, 
weatheri ng, 

by t h i n beds 

northwest t r e n d i ng 
d i s t i n g u i shes t h i s 
a re b e l i e v e d t o be 

c r i t e r i a may not i n 
non—pi 11 owed f a c i es 

equi v a l e n t of uni t 5a. 

U n i t 4 TV* *J-

A d i s t i n e t i ve u n i t of f e l s i c p i l l o w l a v a o u t c r o p s on the west 
f a c i n g s i ope of the r i d g e e a s t of the T a t s g l a c i e r . The p i 11ow 
l a v a i s t y p i c a l l y p o r p h y r i t i c with a dark c h e r t y r i n d o u t l i n i n g 
p i l l o w s . Non-pillowed p o r p h y r i t i c f l o w s and f e l s i c c r y s t a l and 
ash t u f f are a l s o i n c l u d e d with t h i s uni t . S i mi 1ar r o c k s outcrop 
at the same s t r a t i graphi c p o s i t i on on the south f a c i n g s i ope of 
the r i d g e n o r t h of the E a s t Arm g l a c i e r . T h i s u n i t may prove t o 
be an important marker u n i t w i t h i n a sequence of predomi nant1y 
i n t e r m e d i a t e t o mafic v o l c a n i c s . 

The o r i g i n a l chemical c o m p o s i t i o n of the r o c k s t h a t comprise 
u n i t 4 i s not c e r t a i n . Although the p o r p h y r i t i c p i l l o w l a v a s are 
r e l a t i v e l y s i 1 i c e o u s and l i g h t - c o l oured these c h a r a c t e r i s t i cs may 
be due t o superimposed hydrothermal a l t e r a t i o n t h a t may be 



g e n e t i c a l l y r e l a t e d t o massive s u l p h i d e d e p o s i t s t h a t a p p a r e n t l y 
occur higher up i n the s t r a t i g r a p h i c sequence. 

>' 'A 
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U n i t 5 

Map u n i t 5 can be s u b d i v i d e d i n t o a lower u n i t (5a) which i s 
compr i sed of p i 11ow 1ava and amygdaloidal f 1 ows with minor 
i n t e r c a l a t i o n s of l i m y a r g i l l i t e , s i l t s t o n e and c h e r t and an 
upper u n i t (5b) which i s p r e d o m i n a n t l y limy s i l t s t o n e and 
a r g i l l i t e i nterbedded with andesi t i c t u f f s and f l o w s . The 
v o l c a n i c f l o w s of u n i t 5a appear t o be somewhat more b a s a l t i c and 
p e r v a s i v e l y a l t e r e d t o a c h l o r i t e — c a r b o n a t e assemblage than the 
predominantly u n a l t e r e d t o weakly a l t e r e d t u f f a c e o u s r o c k s of 
u n i t 5b. Zones of d i s s e m i n a t e d and s t r i n g e r p y r i t e t h a t both 
c r o s s - c u t and p a r a l l e i bedding a l s o occur wi t h i n uni t 5a. Rocks 
of t h i 5 uni t are b e l i eved t o form the s t r a t i g r a p h i c footwal1 of 
the Wi ndy—Craggy deposi t . 

The t h i c k n e s s and p e r c e n t a g e of i n t e r c a l a t e d v o l c a n i c s i s q u i t e 
v a r i a b l e i n u n i t 5b. Immediately _east of Wi ndy—Cr ag_qy t h i s uni t ?-
appears t o be over 1000 metres t h i c k and i s pr prinmi nant 1 y 1 i my • ,*r,*4*» 
s i 1 t s t o n e i n o r t h of the E a s t Arm g l a c i e r v o l c a n i c s predominate p,vu*>**-" 
and the u n i t i s p r o b a b l y 1 ess than 200 metres t h i ck. Assuming ̂ m***-̂  
t h e r e are no major f a u l t s t h a t cut out or repeat p a r t s of these /-.-C*uax4-
s e c t i o n s (a dangerous assumption!) a l o c a l t h i c k e n i n g of t h i s 
u n i t i n the v i c i n i t y of the Windy Craggy d e p o s i t i s i n f e r r e d . 
Perhaps a s t r u c t u r a l l y c o n t r o l l e d sedimentary trough was p r e s e n t 
i n L a t e T r i a s s i c time, with l i m y d e t r i t u s and r i f t r e l a t e d f l o w s 
and t u f f s a c c u m u l a t i n g w i t h i n the t r o u g h . 

U n i t 6 — " 

Map u n i t 6 i s comprised almost e n t i r e l y of massive mafic p i l l o w 
l a v a with l i t t l e or-no i n t e r c a l a t e d s e d i mentary r o c k s . Thi s uni t 
i s very r e s i s t a n t and forms j agged r i dges and near v e r t i c a l c l i f f 
f a c e s i n the a r e a e a s t and s o u t h e a s t of the Windy Craggy 
d e p o s i t . In t h i s a r e a the u n i t appears t o be i n excess of 1500 
metres t h i c k . The top of the u n i t has not yet been r e c o g n i z e d . 
Agglomerate c o n s i s t i n g of drawn out c l a s t s of 1ava suspended i n a 
muddy or t u f f a c e o u s matrix ( u n i t 6a> o c c u r s at the base o-f the 
p i l l o w l a v a sequence. These r o c k s a r e very d i s t i n c t i v e and may 
prove t o be a u s e f u l marker h o r i z o n f o r the map—area. 

The g r e a t t h i c k n e s s of mafic p i l l o w l a v a r e p r e s e n t e d by u n i t 6 
i m p l i e s ^ ' a prolonged p e r i o d of submarine e x t r u s i v e a c t i v i t y 
f o i l owed f or mat i on of the Windy—Craggy d e p o s i t and d e p o s i t i o n of 
t u r b i d i t i c sediments of u n i t 5b. The p i l l o w l a v a s appear t o 
occupy the c o r e of a northwest t r e n d i n g s y n c l i n o r i u m which a l s o 
c o i n c i d e s with the g r e a t e s t t h i c k n e s s of u n i t 5b as mentioned 
p r e v i o u s l y . These o b s e r v a t i o n s are c o m p a t i b l e with a 
d e p o s i t i o n a l model i n which sediments and submarine v o l c a n i c s 
have accumulated w i t h i n a t r o u g h c e n t e r e d on a major submarine 

• 



r i f t system t h a t may have been r e l a t e d t o sea -floor s p r e a d i n g . 

U n i t 7 

Numerous dykes and s i l l s of grey—weathering medium t o 
f i n e - g r a i n e d d i o r i t i c rock occur w i t h i n map u n i t s 2 through 5 , 
p a r t i c u l a r l y i n the v i c i n i t y of the Windy—Craggy d e p o s i t . These 
i n t r u s i v e r o c k s are te>:turally and probably composi t i onal 1 y y /S***/̂  
i d e n t i c a l t o f l o w s w i t h i n u n i t s 3 and 5b and they are 'assumed t o 
be t he s u b v o l c a n i c e q u i v a l e n t s of these r o c k s . The s i l l s a r e 
d i f f i c u l t t o r e c o g n i z e u n l e s s the c o n t a c t i s well—exposed and 
many of the f l o w s mapped i n the area may i n f a c t be s i l l s . 
H o p e f u l l y i s o t o p i c age d a t i n g and p e t r o g r a p h i c and geochemical 
s t u d i e s w i l l h e l p r e s o l v e some of these a m b i g u i t i e s . 

-— ĉ A-*"***-
A d i or i t e — v o l c a n i c complex ( u n i t 7a) i s exposed along the ****** 

bottom h a l f of the r i d g e e a s t of the Tats g l a c i e r . Thi s complex 
i s c h a r a c t e r i z e d by very c o a r s e g r a i n e d hornblende r i c h d i o r i t e 
and p a r t l y t o t o t a l l y r e c r y s t a l 1 i z e d mafic v o l c a n i c f l o w s . The 
d i o r i t e i n p l a c e s appears t o have formed as a r e s u l t of 
r e c r y s t a l 1 i z a t i on of the mafic v o l c a n i c r o c k s . Segregat i o n s of 
maf i c - r i c h d i o r i t e a re a l s o p r e s e n t -and 1ocal1y c r o s s cut the 
v o l c a n i c s t r a t i g r a p h y . Hornblende r i c h dykes cut r o c k s i n the 
v i c i n i t y of the complex and may be g e n e t i c a l l y r e l a t e d t o the 

complex. In one l o c a l i t y a b r e c c i a dyke composed of 
v o l c a n i c rock p a r t i a l l y t o t o t a l l y r e p l a c e d by 
i n a f i n e r — g r a i n e d hornblende d i o r i t e matrix was 

c o r e of the 
c 1 a s t s •of 
hornb1ende 
observed. 

Medium t o 
o u t c r o p s i n 
and i n the 
i n t r u s i ve 

c o a r s e - g r a i n e d d i o r i t e t o quartz d i o r i t e ( u n i t 7b) 
the lower p a r t of the creek d r a i n i n g the T a t s showing 

major creek v a l l e y southwest of the showing. T h i s 
body appears t o form the core of the di o r i t e - v o l c a n i c 

jS [complex s u g g e s t i n g the complex r e p r e s e n t s 
ij j*? [between the i n t r u s i v e and o v e r l y i n g v o l c a n i c 

U n i t 8 

a t r a n s i t i o n a l zone 
t r a t a . /^'Ju£ J 

Map u n i t 8 i n c l u d e s g r a n i t i c r o c k s of probable J u r a s s i c age. 
These r o c k s are p a r t of a s e r i e s of i n t r u s i v e b o d i e s t h a t outcrop 
l n the A l s e k - T a t s h e n s h i n i area. F'otassi urn-argon i s o t o p i c ages of 

' m i l l i o n y e a r s h a v e ^ b e e n d ^ r A \ W ^ - J ^ ^ ^ 156+19 and\141+8 
G e o l o g i c a l Survey of Canada on 
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the Windy Craggy p r o p e r t y . Elsewhere massive v o l c a n i c u n i t s do 
not apppear to be s i g n i f i c a n t l y deformed although i n t e r b e d s of 
limy a r g i l l a c e o u s rocks are o f t e n sheared and t i g h t l y f o l d e d 
s u g g e s t i n g movement along these l e s s competent u n i t s . A broad 
s y n c l i n e i s d e f i n e d by s t r a t i g r a p h i c t o p s as deduced from p i l l o w 
o r i e n t a t i o n s and the a r e a l d i s t r i b u t i o n of u n i t 6 which i s 
assumed t o occur high i n the T r i a s s i c s t r a t i g r a p h i c s u c c e s s i o n . 

MINERAL OCCURRENCES 

Windy—Craggy 

E x p l o r a t i o n work c o n t i n u e d on the F a l c o n b r i d g e N i c k e l Mines 
L i m i t e d — Geddes Resources L i m i t e d Windy-Craggy d e p o s i t d u r i n g 
the 19S3 f i e l d season. A t o t a l of 4141 metres of d r i l l i n g was 
completed i n 8 d r i l l h o l e s . T h i s work confirmed the northwest 
e x t e n s i o n of the massive s u l p h i d e d e p o s i t . D r i l l h o l e 83—14, 
whi ch t e s t e d the ground between d r i l l h o l e s 82-11 and 82-12 
( M aclntyre, 1983) i s r e p o r t e d t o have i n t e r s e c t e d 61.23 meters 
a v e r a g i n g 1.21 percent copper, 11 grams/tonne (0.32 oz/ton) gold 
and 11.6 grams/tonne (0.34 oz/ton) s i l v e r (George Cross 
N e w s l e t t e r No.197, October 12,1983). Thi s i n t e r s e c t i on i n c l u d e d a 
23.7 meter s e c t i on a v e r a g i n g 19.9 grams/t onne (0.58 oz/ton) 
g o l d . T h i s i n t e r s e c t i o n i n d i c a t e s t h a t the Wi ndy-Craggy deposi t 
may have s i g n i f i c a n t g o l d p o t e n t i a l . F i n a l r e s u l t s of the 1983 
d r i 1 1 i n g program have not yet been r e l e a s e d t o the p u b l i c . 

One of the p r i m a r y o b j e c t i v e s of t h i s p r o j e c t was t o d e f i n e the 
. s t r a t i g r a p h i c p o s i t i o n of the Windy — Craggy d e p o s i t . On the 

o* iffr-T***" b a s i s of mapping completed t o date i t appears t h a t the d e p o s i t 
o c c u r s at the t r a n s i t i o n between u n i t s 5a and 5b. That i s , the 

tr~'\ s t r a t i g r a p h i c f o o t w a l l i s comprised of p i l l o w l a v a w ith minor 
i n t e r c a l a t i o n s of c h e r t and l i m y a r g i l l i t e and the s t r a t i g r a p h i c 
hangingwall i s comprised of l i m y s i l t s t o n e and a r g i l l i t e with 
i n t e r b e d d e d a n d e s i t i c t u f f and f l o w s . These s t r a t i g r a p h i c u n i t s 
are o f f s e t by h i g h a n g l e r e v e r s e and normal f a u l t s as shown i n 

L t h e c r o s s — s e c t i on of f i g u r e 
r- • ^ 

L£>*\ The s t r a t i g r a p h i c i n t e r v 
\>*̂ M j . * Wi ndy—Cr aggy deposi t i s ex 

n t e r v a l t h a t c o r r e s p o n d s t o t h a t h o s t i n g the 
posed on the n orth s i d e of the East Arm 

g l a c i e r . Zones of p e r v a s i v e c h l o r i t e and s e r i c i t e a l t e r a t i o n 
x . wi th d i ssemi nated and s t r i n g e r p y r i t e m i n e r a l i z a t i o n do occur * n ? u^o 

i n t h i s p a r t of the v o l c a n i c sequence, t y p i c a l l y producing S ^ ^ i * , 
prominent gossans. No s t r a t a b o u n d massive s u l p h i d e / 
m i n e r a l i z a t i o n was observed however. Ana l y s e s of samples -from 
t h e s e zones (samples 4 and 5, t a b l e i n d i c a t e r e l a t i v e l y low 
base and p r e c i o u s metal c o n t e n t s . There may be an enrichment of 
barium i n sample 4. -

M I'- •'• 1 t X. 
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CONCLUSIONS 

Fie l d w o r k i n the A l s e k - T a t s h e n s h i n i r i v e r s area i n d i c a t e s t h a t 
a t h i c k ( >3000 meters?) s e c t i o n o-f Late T r i a s s i c a n d e s i t i c to 
b a s a l t i c -flows and limy a r g i l l a c e o u s sedimentary rocks i s 
p r e s e r v e d w i t h i n a r o u g h l y r e c t a n g u l a r fault-bounded area. 
Stratabound massive s u l p h i d e d e p o s i t s occur at s e v e r a l d i f f e r e n t 
s t r a t i g r a p h i c l e v e l s w i t h i n the T r i a s s i c s u c c e s s i o n and broad 
zones of d i s s e m i n a t e d s t r i n g e r s u l p h i d e s both c r o s s — c u t and 
p a r a l l e l the s t r a t i g r a p h y . These s u l p h i d e zones appear t o be 
s p a c i a l 1 y a s s o c i a t e d with the presence of f i n e — g r a i n e d d i o r i t i c 
s i l l s and dykes i n u n d e r l y i n g r o c k s . These i n t r u s i v e r o c k s a r e ^ , 
1 i t h o l ogi c a l l y and p r o b a b l y compos i t i onal l y s i m i l a r t o f l ows ^ (j^X^ 
w i t h i n the s u c c e s s i o n . The presence of a s t r u c t u r a l l y - c o n t r o l l e d ^y^nM^. 
trough i s i n f e r r e d by anomalous t h i c k e n i n g of sedimentary and 
v o l c a n i c u n i t s i n the v i c i n i t y of the Windy-Craggy d e p o s i t . 

A model of hydrothermal vents o c c u r i n g w i t h i n a r i f t trough 
c e n t e r e d on a s p r e a d i n g c e n t e r analogous t o the modern day 
Buaymas B a s i n i n the Gulf of C a l i f o r n i a (e.g. S c o t t et a l . . 19S3) 
i s f a v o u r e d as the envi r onment f or the f o r m a t i o n of the mineral 
d e p o s i t s of the area- The i n f e r r e d trough was the s i t e of r a p i d 
a c c u m u l a t i o n of submarine flo w s , c l a s t i c and carbonate d e t r i t u s 
and i n j e c t i o n of subvol c a n i c d i o r i t i c i n t r u s i o n s both b e f o r e and ^ ̂  
a f t e r the mai n mi ne r a l 1 z i ng events. No_ophi ol 1 t e sequence ? has f L 

yet been observed i n the area a l t hough the d1 or i t e — v o l c a n i c 
complex; exposed near the T a t s showing may have formed i n a manner 4 

analogous t o t h a t proposed f o r o p h i o l i t e complexes. The l a c k of 
wel1 —developed o p h i o l i t e camp1 ex es suggests t h a t the i n f e r r e d 
s p r e a d i n g center may have been s h o r t - l i v e d and d i d not e v o l v e 
past the e a r l i e s t stages of c r u s t a l s p r e a d i n g . 



One o-f the most s i g n i f i c a n t r e s u l t s of the work done i n the 
A l s e k — T a t s h e n s h i n i r i v e r s area d u r i n g 1983 i s the r e c o g n i t i o n of 
the f a c t t h a t the d e p o s i t s of the area may have s i g n i f i c a n t 
amounts of gold a s s o c i a t e d with them. Undoubtedly t h i s w i l l have 
a profound i n f l u e n c e on f u t u r e e x p l o r a t i o n not o n l y at 
Windy-Craggy but at other p r o s p e c t s i n the area. 
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Paper No. 141 — 10:00 
Jha Hidden Creek Cupriferous Massive Sulphide Deposit, Anyox, B.C. 
R.J SHARP. Cominco Ltd., Vancouver, B.C. 
(Abstract not available at press lime) 

Pa^er No. 142 - 10:30 
Geologic Selling of the Windy-Craggy Massive Sulphide Deposit, 
Northwest British Columbia. 
D G. MaclNTYRE, Senior Project Geologist, B.C. Ministry of Energy, 
Mines and Petroleum Resources, Victoria, B.C. 

The massive cobaltilerous pyrrhoiite-pyriie-chalcopynte Windy-Craggy 
deposii is located in ine rugged Saint Eiias Mountains ot nortnwesi Bnnsn 
Columbia Host rocKs are folded and chloriie-altered Laie Triassic (Early 
Nonan) pillow oasalls with limy and cherty sedimentary mierbeds These 
rocks occur witnin a lault-bounded area that is surrounded by Paleozoic 
sedimentary rocks ot the Alexander Terrain. The lack ol an oprnolne 
sequence and the apparent calc-alkahne composition of the pillow basaiis 
suggests m-situ deposition near an mler-basm rill Straiabound mineral 
deposils in similar stratigrapnic sequences elsewhere in the Alexander 
Terrain are barne and sphalenle-rich, suggesting lower temperatures of 
lormation than Windy-Craggy. 


