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1. 

JOLY-JAK PROPERTY 

ATLIN M I N I N G  D I V I S I O N  

58O44 I N , 133013'W 

A Cu-Zn-Ag-Au-Pb Prospect 

INTRODUCTION 

The Jo ly -Jak  p r o p e r t y  was s taked i n  J u l y ,  1980 f o l l o w i n g  d i s c o v e r y  o f  
base meta l  ( m a i n l y  Zn,Pb,As,Sb) ve ins  and f l o a t  by Anglo-Canadian g e o l o g i s t s  
d u r i n g  t h e  course o f  a r e g i o n a l  e x p l o r a t i o n  program i n  t h e  Taku-Tulsequah area. 
The p r o p e r t y  i s  on t h e  southeast  f l a n k  o f  M t .  L e s t e r  Jones f rom e l e v a t i o n  670 m 
t o  1580 m. Access i s  by h e l i c o p t e r  f rom A t l i n ,  95 km n o r t h ,  o r  f rom t h e  Tulsequah 
a i r s t r i p ,  26 km southwest (see F i g u r e  1 ) .  

The topography i s  moderate ly  rugged, b u t  a l l  p a r t s  o f  t h e  p r o p e r t y  a r e  r e a d i l y  
access ib le  by f o o t .  A t  t h e  west o f  t h e  p r o p e r t y  i s  a prominent  a l p i n e  r i d g e  w i t h  
abundant ou tc rop  and rubb lecrop .  T h i s  drops o f f  s t e e p l y  t o  t h e  eas t ;  t h e  upper 
s lopes a r e  covered by t a l u s  and s c a t t e r e d  outcrops.  Lower down, scrub brush and 
scrub f o r e s t  t a k e  over;  these areas c o n t a i n  o n l y  minor  outcrops on major  r i d g e s  
and creek v a l l e y s .  Two main creeks, J o l y  t o  t h e  n o r t h  and Jak t o  t h e  south,  f l o w  
o f f  t h e  r i d g e  t o  t h e  e a s t  and p r o v i d e  good o u t c r o p  s e c t i o n s  through t h e  c e n t e r  .of 
t h e  p r o p e r t y .  They f l o w  i n t o  an unnamed creek which f l o w s  eastward near  t h e  n o r t h  
border  o f  t h e  p r o p e r t y .  The creeks d r a i n  snowf ie lds ,  and p r o v i d e  a p l e n t i f u l  supply  
o f  water  th roughout  t h e  summer. 

I n  1980 t h e  p r o p e r t y  was mapped on a s c a l e  o f  1:10,000 u s i n g  a hand-drawn 
topographic  base which was en la rged f rom a 1:50,000 s c a l e  map, i t s e l f  a photo- 
g raph ic  enlargement o f  t h e  1:250,000 topograph ic  base o f  t h e  Tulsequah reg ion .  
As  a r e s u l t ,  topogra9h ic  c o n t r o l  was very  approximate and i n  p laces  poor.  Samples 
were taken f rom major  s u l f i d e  showings and f l o a t  (29 samples), f rom a s o i l  g r i d  
on Jak Creek (34) ,  and f rom var ious  streams (12) .  

The Jo ly -Jak  p r o p e r t y  c o n s i s t s  o f  two c l a i m  b locks  as f o l l o w s :  

J o l y  9 u n i t s  r e c o r d  no. 1088 
Jak 6 u n i t s  r e c o r d  no. 1089 

The c la ims were s taked on J u l y  6 t h  and 7 th ,  1980 by JoAnne Nelson a c t i n g  as 
agent f o r  M r .  Ronald B .  Stokes. The c la ims a r e  t o  be t r a n s f e r r e d  by Pilr. Stokes t o  
Anglo-Canadian Min ing  Co., L td .  

GEOLOGY 

1)  Regional 

A major  a n t i c l i n e  ( K i n g  Salmon A n t i c l i n e )  t r e n d s  1150 and plunges g e n t l y  t o  
the  nor thwest  
I t exposes Upper T r i a s s i c  K ing  Salmon f o r m a t i o n  rocks i n  i t s  core,  and g e n e r a l l y  
younger Upper T r i  a s s i  c S t u h i  n i  group v o l c a n i c  and r e 1  a t e d  rocks,  and J u r a s s i  c 
Takwahoni f o r m a t i o n  sedimentary rocks on i t s  l imbs.  

mudstones , general  l y  s l  i g h t l y  1 imy, w i t h  a few coarser ,  commonly moderate ly  1 imy 
greywacke beds and lenses.  The sedimentary rocks  a r e  o v e r l a i n  and l o c a l l y  i n t e r -  
f i n g e r e d  w i t h  f e l s i c  v o l c a n i c  and v o l c a n o c l a s t i c  rocks  o f  t h e  S t u h i n i  group. A 
major  f e l s i c  v o l c a n i c  c e n t e r  extends f rom M t .  L e s t e r  Jones northwestward across 
t h e  Taku R i v e r  t o  Shustah in i  M t .  The core  o f  t h i s ,  on t h e  nor thwest  f l a n k  o f  M t .  

near  t h e  Taku R i v e r  and qent1.y southeast  near  t h e  Jo ly -Jak  p r o p e r t y .  

The K ing  Salmon f o r m a t i o n  c o n s i s t s  o f  v e r y  t h i n l y  laminated  s i l t s t o n e s  and 

.. 



2. 

Lester Jones, contains f e l s i t e  flow and/or dome rocks and associated flow and/or 
explosion breccias. The breccias contain subanqular t o  angular fraqments of f e l s i t e  
in a groundmass of similar composition. The fraaments comprise from 10 t o  50% of the 
rock, and  average 2-5 cm across. Southeast o f  the center, the f e l s i t e  breccia 
grades along s t r ike  into fa in t ly  t o  well bedded conalomerate, with subanaular t o  
well rounded f e l s i t e  fragments up  t o  boulder s ize  in a sparse t o  a b u n d a n t  arenaceous 
groundmass of similar composition and texture. Except on certain weathered surfaces, 
these textural dis t inct ions are generally n o t  readily apparent. The conglomerate i s  
interbedded with units u p  t o  a few meters thick of areni te ,  thinly laminated mud- 
stone and thinly laminated t o  flaggy s i l t s tone .  Limestone forms interlayers u p  t o  
several tens of meters long and up  t o  a few meters thick,  and some conglomerate and 
breccia units contain scattered limestone fragments up  t o  several meters long. The 
sediments were deposited , in p a r t  as sub-areal debris flows, into shallow basins 
surrounding the volcanic center. Limestones and mudstones were being deposited i n  
these basins a t  the same time. Some of the debris flows ripped up  fragments of 
limestone and mudstone from the basin f l o o r .  A t  the same time, some upwelling magma 
d i d  n o t  reach the surface,  b u t  spread o u t  along bedding planes t o  give f e l s i t e  s i l l s  
u p  t o  a few tens of meters thick; these are mainly in mudstone and s i l t s tone  j u s t  
below the main f e l s i t e  mass. 

trending zone. Most stocks are medium grained, with compositions from dior i te  t o  
monzonite, with much less  a b u n d a n t  granodiorite and q u a r t z  monzonite. Some rocks 
contain scattered feldspar phenocrysts up  t o  1 cm long. Less a b u n d a n t  d ior i te  t o  
dacite porphyry contains plaqioclase phenocrysts U D  t o  a few nun l o n g  in a very 
fine grained groundmass. The ages of the stocks are u n k n o w n ,  b u t  one of them 
intrudes Sloco g r o u p  volcanic rocks. Associated w i t h  most stocks are  prominqnt 
Fe-stained zones, produced by surface weathering of a l terat ion zones containing 
moderate t o  a b u n d a n t  disseminated pyrite and veins of pyri te-chlori t e  o r  pyrite- 
s e r i c i t e .  Some of the stocks cut the altered rocks, and themselves contain minor 
t o  moderate a l te ra t ion .  The stocks are  late-stage intrusions which e i ther  are 
genetically related t o  the al terat ion event, or which caused migration of a l te ra -  
tion minerals into the borders of the stock d u r i n g  the time when i t  was coolinq. 

some of which provided channelways for hydrothermal solutions. One major fracture 
se t  trends northeast a t  Red Cap, and two major se t s  a t  Joly-Jak trend 0900 and 
130-150' respectively. Most of these appear t o  be tension fractures with l i t t l e  
di spl acement. 

The Upper Triassic rocks were intruded by several stocks alonq a northwest 

The mineralized zones generally are centers of strong fracturing and faul t ing,  

2 )  Property 

The claims are underlain mainly by the King Salmon formation rocks and by 
a diorite-monzonite intrusion. The King Salmon rocks consist  mainly of thinly 
laminated grey t o  bluish-grey mudstones and s i l t s tones ,  generally s l igh t ly  t o  
moderately 1 imy, and  generally moderately hornfelsed. Several massive, very fine 
t o  f ine grained units in the upper p a r t  o f  the sequence are e i ther  recrystall ized 
greywackes or f e l s i c  volcanic or subvolcanic rocks. The contact of one of these 
cuts bedding in the thinly laminated sequence a t  a low angle. Locally the massive 
units contain ell ipsoidal patches up  t o  2 cm across of medium t o  coarse qrained 
ca lc i te  with a b u n d a n t  patches o f  pyrite and  sphalerite.  Lower in the sequence a 
thick andesite unit  i s  interlayered with massive greywacke? and thinly t o  thickly 
bedded arenites containing lenses up t o  30 cm thick of limestone. The bedded rocks 
have a re la t ively uniform a t t i t ude ,  s t r iking 120-135O, and dipping 40-45O southwest 
on the southwest limb of the King Salmon ant ic l ine.  
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4. 
Two phases o f  i n t r u s i v e  r o c k  c u t  t h e  sedimentary rocks ,  m a i n l y  on t h e  r i d g e  

a t  t h e  west s i d e  o f  t h e  p r o p e r t y .  A t  t h e  head o f  Joly Creek, a w h i t e ,  s l i g h t l y  
p o r p h y r i t i c  d a c i t e  c o n t a i n i n g  1-3% disseminated p y r i t e  c u t s  i r r e g u l a r l y  across 
t h e  sedimentary rocks.  F u r t h e r  t o  t h e  southwest above Jak Creek i s  a medium 

r a i n e d  d i o r i t e - m o n z o n i t e ?  s t o c k .  I t  i s  s t r o n g l y  a l t e r e d  by a d d i t i o n  o f  c a l c i t e  9 and some Fe-bear i  ng carbonate)  and muscovi t e - s e r i  c i  t e .  The r o c k  has a t y p i c a l  
orange-brown c o l o r  on t h e  weathered su r face ,  produced by r e l e a s e  o f  t h e  i r o n  
f rom t h e  carbonate.  P a r t  o f  i t s  c o n t a c t  w i t h  t h e  sedimentary r o c k s  i s  exposed 
a long  t h e  upper p a r t  o f  Jak Creek ( i n  l a t e  summer). Here a one t o  two-meter 
wide zone o f  massive coarse g r a i n e d  carbonate occurs i n  a s t e e p l y  d i p p i n g  p l a n a r  
zone which p r o b a b l y  r e p r e s e n t s  a f a u l t  zone. Near t h e  c o n t a c t  t h e  l a m i n a t e d  
mudstone and s i l t s t o n e  u n i t  i s  ve ry  t i g h t l y  f o l d e d  on t h e  s c a l e  o f  a few meters,  

sheeted d i k e s  up t o  3 m across o f  f i n e  t o  medium g r a i n e d  c a r b o n a t e - a l t e r e d  
d i o r i  t e - s y e n o d i o r i  t e .  Many t r e n d  para1 l e l  t o  t h e  east -west  f r a c t u r e  system. 
No age r e l a t i o n s  were observed between t h e  d i kes  and t h e  s u l f i d e - b e a r i n g  ve ins .  

I n  t h e  southwest c o r n e r  o f  t h e  p r o p e r t y  on t h e  o t h e r  s i d e  of  t h e  d i o r i t e -  
monzoni te i n t r u s i o n  a r e  t h i n  t o  modera te l y  bedded a r e n i t e s  which grade upwards 
r a p i d l y  i n t o  coarse dac i  t i c  conglomerates and b r e c c i a s ,  w i t h  t h i n  i n t e r l a y e r e d  
u n i t s  o f  mudstone-s i l  t s t o n e ,  and lenses and fragments o f  l imes tone .  These r o c k s  
a r e  a t  t h e  s t r a t i g r a p h i c  l e v e l  o f  t h e  r o c k s  which h o s t  t h e  Red Cap d e p o s i t ,  5 km 
t o  t h e  no r thwes t .  

C u t t i n g  b o t h  t h e  p o r p h y r i t i c  d a c i t e  and t h e  sedimentary rocks  a r e  seve ra l  

3)  Economic M i n e r a l i z a t i o n  (see F igures 2 ,  3,) 

The rocks  a r e  modera te l y  t o  s t r o n g l y  f r a c t u r e d ,  w i t h  two major ,  s t e e p l y  
d i p p i n g  se ts ,  one s t r i k i n g  090° and th.e o t h e r  f rom 130-150°. I n  and near  J o l y  
Creek i s  a broad zone o f  c a r b o n a t e - a l t e r a t i o n  of  t h e  h o s t  rocks;  t h i s  zone 
c o n t a i n s  many ve ins  ave rag ing  5-10 cm across (maximum 30 cm), w i t h  spac ing  o f  
one t o  a few meters;  t hese  ve ins  m a i n l y  occu r  as f r a c t u r e - f i l l i n g s  i n  t h e  090° 
f r a c t u r e  s e t .  Most o f  t h e  ve ins  occu r  between e l e v a t i o n s  o f  1000 and 1350 meters,  

Veins i n  t h e  headwaters o f  Jak Creek and i t s  n o r t h e r n  t r i b u t a r i e s  a r e  m a i n l y  
i n  t h e  130° t rend ;  l o c a l l y  on t h e  r i d g e  t h i s  s e t  o f  ve ins  c u t s  t h e  s e t  t r e n d i n g  
0900. Most ve ins  a r e  f rom 5 t o  10 cm wide, b u t  a few a r e  f rom 30 t o  50 cm wide, 
and one l o c a l l y  i s  2 meters wide.The ve ins  narrow t o  t h e  west j u s t  o v e r  t h e  
c r e s t  o f  t h e  r i d g e .  

Lower down i n  Jak Creek a t  e l e v a t i o n  975-1040 meters,  t h e  sedimentary rocks  
and an i n t e r l a y e r e d  p o r p h y r i t i c  andesi t e  a r e  s t r o n g l y  f r a c t u r e d  and a1 t e r e d ,  w i t h  
two prominent  f r a c t u r e  s e t s  t r e n d i n g  090 and 150°, w i t h  spac ing  o f  1-3 cm i n  t h e  
most s t r o n g l y  a l t e r e d  c e n t r a l  zone. 

Elsewhere on t h e  p r o p e r t y  o u t c r o p  i s  poor  and t h e  d e n s i t y  and d i s t r i b u t i o n  o f  
ve ins  i s  unknown. 

No p a t t e r n  o f  s u l f i d e  m i n e r a l i z a t i o n  i s  p r e s e n t .  The ve ins  a r e  t y p i c a l  
f r a c t u r e - f i l l i n g s ,  commonly s t r o n g l y  banded p a r a l l e l  t o  v e i n  w a l l s ,  and l o c a l l y  
b ra ided .  The m ine ra logy  i s  m a i n l y  c a l c i t e  and q u a r t z  i n  w i d e l y  v a r y i n g  amounts. 
S u l f i d e s  occu r  i n  patches and lenses up t o  a few tens  o f  meters i n  l e n g t h ,  and 
g e n e r a l l y  grade o u t  a l o n g  s t r i k e  i n t o  qua r t z -ca rbona te  ve ins .  The s u l f i d e  minera-  
l o g y  and t e x t u r e  commonly va ry  w i d e l y  a l o n g  s t r i k e  w i t h i n  a s u l f i d e - r i c h  l e n s .  
The m a j o r  s u l f i d e s ,  i n  o r d e r  o f  dec reas ing  abundance, a r e  p y r i t e ,  a r s e n o p y r i t e ,  
and s p h a l e r i t e ;  l e s s  abundant s u l f i d e s  a r e  galena, s t i b n i t e ,  p y r r h o t i t e ,  and 
c h a l c o p y r i t e .  Represen ta t i ve  assays f o r  a v a r i e t y  o f  v e i n  types a r e  shown i n  
Tab le  1; complete assays a r e  shown i n  Appendix 1.Sample w i d t h s  a r e  f rom 5-20 
cm, except  f o r  a few up t o  1 m wide; samples were taken  f rom s e c t i o n s  o f  v e i n s  
showing abundant s u l f i d e s .  
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Table 1. Representat i .ve Assays from Sul f i d e - B e a r i n g  Veins 

s u l f i d e  
m ine ra logy  

A u ( o z / t )  A g ( o z / t )  Pb% Zn% As% Cu% Sb% 

1. s l - p y  0.03 0.35 * 5.2 * * * 

3. apy-py-sl  0.06 1.0 0.1 0.5 8.0 * * 
4. a p l  - s l  -py-g1 0.05 3.0 1.9 8.3 7.5 * * 

0.22 2.8 * * * 1.5 15.8 5. aPY-PY 
6. aPY 0.15 4.3 1.1 0.6 9.0 * * 
7. Jak Creek 0.52 16.9 6.23 2.55 0.65 0.42 2.53 

* * * 2. s l - p y - ( g l )  0.05 7.9 1.0 9.6 

( 1 ower zone) 

* n o t  assayed 

I n  t h e  l o w e r  p a r t  o f  Jak Creek, t h e  i n t e n s e l y  f r a c t u r e d  zone i s  a l s o  a zone 
o f  s t r o n g  a l t e r a t i o n  and v e i n i n g ,  w i t h  p y r i t i c  v e i n s  a l o n g  most f r a c t u r e s  o f  b o t h  
ma jo r  s e t s .  Veins average 1-2 mm wide, w i t h  l o c a l l y  w i d e r  ve ins  up t o  1-2 cm 
across.  A few v e i n s  c o n t a i n  s p h a l e r i t e ,  s t i b n i t e ,  c h a l c o p y r i t e ,  and galena. 

A geochemical so i l  and st ream sediment survey was conducted i n  t h e  covered 
r e g i o n  near  t h e  s t r o n g l y  f r a c t u r e d  zone on Jak Creek, and s t ream sediment samples 
were c o l l e c t e d  near  t h e  creek d r a i n i n g  t h e  n o r t h e r n  p a r t  o f  t h e  p r o p e r t y  f rom 
t r i b u t a r i e s  d r a i n i n g  t h e s l o p e n o r t h  o f  J o l y  Creek. 

Resu l t s  o f  t hese  surveys a r e  shown i n  F i g u r e  5. Two anomalous areas a r e  
p resen t .  One i s  d i r e c t l y  o v e r  t h e  ou tc rops  i n  t h e  s t r o n g l y  a l t e r e d  and ve ined  
zone i n  Jak Creek, and t h e  o t h e r  i s  i n  t h e  samples f rom t h e  l o w e r  ( e a s t e r n )  
p a r t  o f  t h e  d ra inage  n o r t h  o f  J o l y  Creek. 
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4 )  Related P r o p e r t i e s  

a )  Red Cap 

The bedrocks a r e  m a i n l y  S t u h i n i  group f e l s i t e  and f e l s i t e  b r e c c i a  w i t h  
minor  mudstones and s i l t s t o n e s  near  t h e  c r e s t  o f  t h e  r i d g e  which r u n s  nor thwest  
f rom L e s t e r  Jones M t .  t o  Red Cap M t .  These a r e  c u t  on t h e  southwest s i d e  o f  
t h e  r i d g e  near  Red Cap Lake by a medium g r a i n e d  g r a n o d i o r i t e  t o  d i o r i t e  s tock,  w i t h  
severa l  i r r e g u l a r  f i n g e r s  ex tend ing  i n t o  t h e  c0untr.y rocks.  Much o f  t h e  f e l s i t e  
and sediments a re  a1 t e r e d  and horn fe lsed.  Weather ing o f  t h e  a1 t e r e d  rocks produced 
a s t r o n g  reddish-brown s t a i n ;  t h i s  i s  p a r t i c u l a r l y  prominent  on rocks  near  t h e  
c r e s t  o f  t h e  r i d g e .  Rocks a r e  s t r o n g l y  f r a c t u r e d ,  w i t h  a major  s e t  t r e n d i n g  040°, 
and o t h e r  l e s s  prominent  s e t s  a t  a v a r i e t y  o f  angles t o  t h i s .  

o f  Red Cap Creek, which expose f r e s h  s e c t i o n s  through t h e  a l t e r e d  zone. I n  t h e  
creek t o  t h e  southeast ,  t h e  f o l l o w i n g  s e c t i o n  i s  seen ( e l e v a t i o n s  f rom a l t i m e t e r ) :  

3155-3250' medium gra ined,  u n a l t e r e d  hornblende s y e n o d i o r i t e ,  s c a t t e r e d  f e l d s p a r  

The a l t e r a t i o n  o f  t h e  f e l s i t e s  i s  b e s t  seen i n  two s u b p a r a l l e l  t r i b u t a r i e s  

phenocrysts  up t o  5 mm long.  Near t h e  t o p  a r e  s c a t t e r e d  q u a r t z  and 
q u a r t z - p y r i t e  ve ins,  some o f  which a r e  s t r i k i n g  040°, p a r a l l e l  t o  
a ma jor  v e i n  s e t  i n  t h e  f e l s i t e  above. 

sharp contac t ,  s y e n o d i o r i t e  c u t s  across s t r o n g l y  a l t e r e d  ( s i l i c i f i e d  
and K - f e l d s p a r  a d d i t i o n )  f e l s i t e ;  f e l s i t e  c o n t a i n s  c l o s e l y  spaced. 
v e i n  stockwork w i t h  two major  s e t s  a t  0420,85OSE and 125°,800NE, w i t h  
spacing o f  1-3 cm. 
The i n t r u s i o n  t r u n c a t e s  t h e  v e i n  s e t ,  w i t h  o n l y  a few ve ins,  m a i n l y  
l a t e r ?  q u a r t z  ve ins  ex tend ing  i n t o  t h e  i n t r u s i v e  rock.  

3250-3295' f e l  s i  t e  , a1 t e r e d  and v e i  ned as descr ibed above 

3295 ' a pa tch  (=f ragment?)  50 X 70 cm i n  p l a n  c o n t a i n s  abundant d isseminated 
p y r i t e  and c h l o r i t e ,  and severa l  subrounded fragments? 2-5 cm across 
o f  massive, medium t o  coarse g r a i n e d  p y r i t e .  

d isseminated through t h e  a1 t e r e d  f e l  s i  t e .  

3250 ' 

Veins average 1 mm wide and c o n t a i n  p y r i t e i c h l o r i t e .  

3295-3450' f e l s i t e ,  as  f rom 3250-3295, b u t  w i t h  magnet i te  prominent  i n  ve ins  and 

3450-3680' f e l s i t e  as f rom 3295-3450, b u t  i n t e n s i t y  o f  v e i n  network i s  l e s s ,  w i t h  
spacings o f  severa l  cm between ve ins.  The rock  i s  c u t  by a few i r r e g u l a r  
d i o r i t e - s y e n o d i o r i t e  d ikes  up t o  40 cm wide; these a r e  s i m i l a r  t o  t h e  
main i n t r u s i o n  l o w e r  i n  t h e  s e c t i o n .  

From 3250-3680' t h e  a l t e r e d  f e l s i t e  i s  c u t  by s c a t t e r e d  q u a r t z  ve ins  
up t o  1 cm wide. These have severa l  o r i e n t a t i o n s ,  one o f  t h e  main ones 
i s  0400, p a r a l l e l  t o  t h e  major  f r a c t u r e  system i n  t h e  reg ion .  The ve ins  
commonly have a c e n t e r l i n e ,  and some c o n t a i n  c l u s t e r s  up t o  5 mm across 
o f  f i n e  t o  medium g r a i n e d  molybdeni te  f l a k e s ;  t h e  c l u s t e r s  a r e  m a i n l y  
a1 ong v e i n  borders .  

a ma jor  f a u l t  t r e n d i n g  030 and d i p p i n g  s t e e p l y ,  w i t h  a 2 cm wide 
t o u r m a l i n e  b r e c c i a  and minor  c h r y s o c o l l a  i n  a 2 meter  wide zone o f  
b r e c c i a  and minor  gouge. 

a1 t e r e d  f e l s i t e  w i t h  moderate v e i n i n g  o f  p y r i t e - c h l o r i t e - ( m a g n e t i t e ) ,  
and s c a t t e r e d  coarser  ve ins  o f  q u a r t z - p y r i  t e - (  c h a l c o p y r i  t e )  . 

3680 ' 

3680-4240' 

4240 ' end o f  ou tc rop .  
.. 
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I n  t h e  creek t o  t h e  nor thwest ,  whose lower  s e c t i o n  i s  about 100 meters away f rom 
t h e  o t h e r  creek, t h e  f o l l o w i n g  s e c t i o n  was seen: 

3135-3480' u n a l t e r e d  s y e n o d i o r i t e - d i o r i t e ,  c u t  by one prominent  v e i n  o f  q u a r t z -  
p y r i t e  up t o  2 cm wide. The v e i n  i s  p a r a l l e l  t o  t h e  creek, and a 
prominent  f r a c t u r e  zone through which much o f  t h e  l o w e r  p a r t  o f  t h e  
creek t r a v e l s .  

s t r o n g l y  a1 t e r e d  f e l s i  t e  w i t h  abundant p y r i  t e - c h l o r i  t e  ve ins  and 
s c a t t e r e d  1 a t e r  q u a r t z  v e i  ns ; t h e  1 a t t e r  l o c a l l y  c o n t a i n  medi um 
t o  coarse g r a i n e d  c l o t s  up  t o  1 cm across o f  c h a l c o p y r i t e  and o f  
molybdeni t e .  

3480-4040' 

Geolog is ts  o f  Omni Resources have mapped t h e  r e g i o n  i n  some d e t a i l  and 
conducted a s o i l  geochemical survey on a g r i d  o v e r  most o f  t h e  zone o f  a l t e r a -  
t i o n .  Broad, i n t e n s e  anomalies a r e  seen f o r  Cu and Mo, w i t h  more concent ra ted  
anomalies i n  Ag, Pb, Zn, and As near  t h e  southern p a r t  o f  t h e  zone and p e r i p h e r a l  
t o  t h e  c e n t e r  o f  a l t e r a t i o n .  I n  t h e  r e g i o n  o f  t h e  l a t t e r  a r e  a s e r i e s  o f  l a t e ,  
f r a c t u r e - c o n t r o l l e d  ve ins  up t o  30 cm wide; these a r e  dominated by vuggy q u a r t z  
and 1 esser  c a l  c i t e  , w i t h  c o n c e n t r a t i o n s  o f  a rsenopyr i  t e  , p y r i t e  , galena, and 
s p h a l e r i  t e .  These ve ins  a r e  very  s i m i l a r  t e x t u r a l  l y  and compos i t iona l  l y  t o  those 
on t h e  Jo ly -Jak  p r o p e r t y .  

Away f rom t h e  main a l t e r a t i o n  c e n t e r ,  near  t h e  southeastern c o r n e r  o f  t h e  
p r o p e r t y  j u s t  below t h e  main peak o f  M t .  L e s t e r  Jones i s  a l a r g e  s u l f i d e  v e i n  . 

c a l l e d  t h e  Z o h i n i  v e i n .  I t  c u t s  rocks of t h e  Takwahoni f o r m a t i o n  near  a f a u l t e d  
c o n t a c t  w i t h  Sloco group rocks .  The v e i n  appears t o  p i n c h  o u t  t o  t h e  southeast  
and i s  l o s t  beneath r u b b l e  j u s t  below .a major  saddle between Red Cap v a l l e y  and 
Z o h i n i  v a l l e y .  I t  occurs a long a major  s e t  o f  f r a c t u r e s  t r e n d i n g  090°, w i t h  
s u l f i d e  m i n e r a l i z a t i o n  exposed i.n s c a t t e r e d  ou tc rops  o v e r  a l e n g t h  o f  severa l  
thousand f e e t  and o v e r  an e l e v a t i o n  range o f  1200 f e e t .  Assays f rom o l d  da ta  
(New Taku Mines, 1964) ,  I s l a n d  Min ing  & E x p l o r a t i o n  (Omni)(1980),  and t h i s  
s tudy a r e  g iven i n  Table 2. 

Table 2.  Assays f rom t h e  Z o h i n i  Vein 

source w i d t h  ( f e e t )  Au(oz / t )  Ag(oz / t )  Zn% Pb% As% Sb% 

New Taku 
(30 '  s e c t i o n ,  2 i n t e r v a l s )  * 13 0.05 18. 6 . 3  2 . 1  * 

6 0.10 5.5 3 .3  2 . 7  * * 
( 3  c u t s  i n  v e i n  110'1ong, 

3.5 '  wide, average) 0.53 24.4 * 13.1 * 9.2 
I s l a n d  Min ing  4 

15 
6 
8 
8 
2 
5 
5 

0.08 12.84 * 
0.036 3.60 11.7 
0.374 43.1 
0.248 23.0 * 

1.38 * 0.340 
0.136 72.84 1 .3  
0.196 2.48 * 
0.168 9.22 * 

* 

* 
* 
* 
* 
* 

50.3 * 
* 

* * 
* * 
* * 
* * 
* * 
* * 
* * 
* * 

Anglo-Canadian 5 0.057 189.5 9.5 4 .8  4 .1  * 

* no assay 
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Summary o f  Red Cap and comparison w i t h  Jo l y -Jak  

The geology o f  t h e  Red Cap p r o p e r t y  suggests an e a r l y  f e l s i c  v o l c a n i c  
c e n t e r  o f  S t u h i n i  age. The main a l t e r a t i o n  and v e i n i n g  o f  t h e  S t u h i n i  rocks  may 
have o c c u r r e d  a t  t h i s  t ime.  S c a t t e r e d  p y r r h o t i  t e - r i c h  massive s u l f i d e s  exposed 
i n  r u b b l e c r o p  on t o p  of  t h e  r i d g e  between M t .  L e s t e r  Jones and Red Cap M t .  may 
be vo lcanogenic  i n  o r i g i n  ( J e r r y  C l o u t i e r ,  Omni g e o l o g i s t ,  pers.comm.). I n  t h i s  
model, t h e  l a t e r  d i o r i t e - s y e n o d i o r i t e  i n t r u s i o n  would have c u t  t h rough  t h e  a l t e r e d  
rocks,  and may have a c t e d  as a h e a t  source t o  r e m o b i l i z e  some o f  t h e  me ta l s  and 
c o n c e n t r a t e  them i n  l a t e  q u a r t z  ve ins  (Cu and Mo). A l t e r n a t e l y ,  t h e  i n t r u s i o n  may 
be more c l o s e l y  r e l a t e d  i n  o r i g i n  t o  t h e  a l t e r a t i o n  and v e i n i n g ;  t h e  s u l f i d e s  and 
a1 t e r a t i o n  m i n e r a l s  ( q u a r t z ,  K - f e l d s p a r ,  m a g n e t i t e )  may r e p r e s e n t  t h e  o u t e r  zone 
o f  a b u r i e d  po rphy ry  system, w i t h  t h e  i n t r u s i o n  b e i n g  a l a t e - s t a g e  magmatic p u l s e  i n  
t h a t  event .  

The s i m i l a r i t i e s  between t h e  Red Cap and J o l y - J a k  d e p o s i t s  a r e  as f o l l o w s :  

1) s i m i l a r  age o f  h o s t  (Upper T r i a s s i c )  
2 )  app rox ima te l y  same s t r a t i g r a p h i c  l e v e l  i n  s e c t i o n  ( J o l y  Jak i s  s l i g h t l y  

l o w e r  i n  t h e  s e c t i o n )  
3) s i m i l a r  compos i t i on  and t e x t u r e  o f  i n t r u s i v e  rocks  (ages unknown) 
4)  s i m i l a r  i n t e n s e  a l t e r a t i o n  and s u l f i d e  v e i n  s tockworks (compare s e c t i o n  

th rough  creeks n o r t h e a s t  o f  Red Cap Creek w i t h  t h e  zone low  down on Jak 
Creek) 

5 )  s i m i l a r  t e x t u r e  and m ine ra logy  o f  l a t e - s t a g e ?  s u l f i d e  v e i n s  c o n t a i n i n g  
a r s e n o p y r i  t e ,  p y r i t e ,  s p h a l e r i  t e  , and galena , w i t h  l o c a l  l y  abundant s t i  b n i  t e  
and l o c a l l y  s i g n i f i c a n t  Ag and Au con ten ts .  

b )  Red C r a t e r  

Four km sou theas t  o f  t h e  Jo l y -Jak  p r o p e r t y  i s  a prominent  red-brown weathered 
zone i n  t h i n l y  l a m i n a t e d  mudstones and s i l t s t o n e s  o f  t h e  K ing  Salmon f o r m a t i o n ?  
and i n  d a c i t e  po rphy ry  o f  t h e  S loco  group. 
modera te l y  warped K ing  Salmon f o r m a t i o n  rocks  a r e  unconformably o v e r l a i n  by o r  
i n  f a u l t  c o n t a c t  w i t h  f l a t - l y i n g  S loco  conglomerate and f e l s i t e  welded t u f f  and 
f l o w s .  The s t r u c t u r e  suggests t h a t  t h e  Sloco rocks  were emplaced i n  a down fau l ted  
graben i n  t h e  o l d e r  rocks;  t h e  e r o s i o n  p a t t e r n  g i v e s  t h e  mountain t h e  appearance 
o f  a c r a t e r  as viewed f rom t h e  no r thwes t .  I n  t h e  c e n t e r  o f  t h e  " c r a t e r "  i s  t h e  
zone o f  s t r o n g e s t  a1 t e r a t i o n  , which a f f e c t s  b o t h  t h e  o l d e r ,  g e n e r a l l y  h o r n f e l s e d  
l a m i n a t e d  sediments and t h e  S loco  rocks .  I n t r u d i n g  t h e  co re  of t h e  a l t e r a t i o n  zone 
a r e  two sma l l  p l u g s  o f  medium t o  coarse g r a i n e d  b i o t i t e - h o r n b l e n d e  d i o r i t e  t o  
g r a n o d i o r i t e .  These a r e  p a r t l y  a l t e r e d  and a r e  c u t  by  a few q u a r t z  ve ins.  The 
a l t e r a t i o n  zone c o n t a i n s  "-3% d issemina ted  p y r i t e  and/or  p y r r h o t i t e  w i t h  common 
secondary s e r i c i t e .  One assay o f  t h e  most s t r o n g l y  a l t e r e d  zone i n  t h e  S loco  
group d a c i t e  y i e l d e d  t h e  f o l l o w i n g :  

The presence o f  a l t e r a t i o n  i n  t h e  Sloco group rocks  and of  t h e  i n t r u s i o n s  
i n  t h e  c e n t e r  o f  t h e  a l t e r e d  zone suggests t h a t  t h e  i n t r u s i o n s  i n  t h i s  d e p o s i t  
a r e  younger than  t h e  Sloco rocks,  and may be r e l a t e d  t o  them as a sub -vo l can ic  
i n t r u s i o n .  T h i s  suggests t h e  p o s s i b i l i t y  t h a t  t h e  o t h e r  i n t r u s i o n s  i n  t h i s  b e l t  
a r e  o f  s i m i l a r  age. 

Moderate ly  d i p p i n g ,  

Au - l e s s  than  5 ppb, Ag - 0.2 ppm. 



c )  Northwest o f  S u t l a h i n e  R i v e r  

The r i d g e s  nor thwest  o f  S u t l a h i n e  R i v e r  on t h e  t r e n d  southeast  f rom Red Cap 
through Jo ly -Jak  c o n t a i n  broad zones o f  weak t o  moderate F e - s t a i n i n g  assoc ia ted  
w i t h  d i o r i t e  t o  s y e n o d i o r i t e  i n t r u s i o n s  s i m i l a r  t o  those a t  Red Cap and Jo ly -Jak .  
On t h e  r i d g e  j u s t  nor thwest  of  S u t l a h i n e  R iver ,  a l t e r e d  rocks a r e  m a i n l y  f e l s i t e s  
o f  t h e  S t u h i n i  group, and on t h e  n e x t  r i d g e  t o  t h e  nor thwest ,  t h e  h o s t  rocks  belong 
t o  t h e  Takwahoni fo rmat ion .  

d) Rose Claims ( f o r m e r l y  Thorn Claims, Souther,  1971) 

A l a r g e  zone i n  a s teep-s ided v a l l e y  system c o n t a i n s  s t r o n g l y  a l t e r e d  rocks  
and abundant d isseminated p y r i t e .  Au va lues have been r e p o r t e d  f r o m  t h e  p r o p e r t y  
and a moderate amount o f  work has been done. The h o s t  rocks  i n c l u d e  S t u h i n i  v o l -  
can ic  rocks  t o  t h e  southwest and Sloco v o l c a n i c  rocks  t o  t i i c  n o r t h e a s t ,  w i t h  
i n t r u s i o n s  o f  q u a r t z - f e l d s p a r  p o r p y r y  i n  t h e  main r i v e r  v a l l e y  and t o  t h e  southeast  
o f  t h e  Sloco o u t c r o p  zone. The a l te ra ' ion  zone c o n t a i n s  a stockwork of q u a r t z  v e i n s  
from which a r e  r e p o r t e d  c h a l c o p y r i t e ,  t e t r a h e d r i t e ,  s t i b n i t e ,  and e n a r q i t e .  The 
zone probab ly  i s  s i m i l a r  t o  t h e  one on Red C r a t e r ,  w i t h  b l o c k  f a u l t i n g  assoc ia ted  
w i t h  t h e  fo rmat ion  of t h e  Sloco group rocks.  T h i s  would account f o r  t h e  f a c t  t h a t  
S t u h i n i  group rocks  ou tc rop  a l l  t h e  way up t h e  mounta ins ide southwest of t h e  p r o -  
p e r t y ,  and Sloco group rocks  occur  low on t h e  mountain t o  t h e  n o r t h e a s t .  
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Summary and Concl us ions 

1. The Jo ly-Jak prospec t  i s  one o f  a s e r i e s  o f  depos i ts  w i t h  a s i m i l a r  g e o l o g i c a l  
s e t t i n g  a long a nor thwest  t r e n d i n g  b e l t .  The b e l t  extends f rom n o r t h  of  M t .  
Dirom i n  a southeast  d i r e c t i o n  t o  t h e  Rose(Thorn) p r o p e r t y  southeast  of  t h e  
S u t l a h i n e  R iver ,  a d i s t a n c e  o f  60 k i l o m e t e r s .  

2. The d e p o s i t s  occur  i n  rocks  r a n g i n g  f rom Upper T r i a s s i c  t o  T e r t i a r y  i n  age 
w i t h  t h e  main h o s t  i n  each l i s t e d  below: 

a )  Red Cap S t u h i n i  group f e l s i t e ,  f e l s i t e  b r e c c i a  (Upper T r i a s s i c )  
b )  Jo ly -Jak  K ing  Salmon f o r m a t i o n  metasediments (Upper T r i a s s i c )  
c )  Red C r a t e r  K ing  Salmon f o r m a t i o n  metasediments and Sloco v o l c a n i c  rocks  

d)  S u t l a h i n e  R i v e r  a )  S t u h i n i  group f e l s i t e ,  f e l s i t e  b r e c c i a  
b )  Takwahoni f o r m a t i o n  conglomerate, mudstone ( J u r a s s i c )  

e )  Rose(Thorn) S t u h i n i  group f e l s i t e ,  Sloco f e l s i t e  

3. Deposi ts  a r e  s p a t i a l  l y  and p o s s i b l y  g e n e t i c a l  l y  re1  a t e d  t o  smal l  , commonly 
s u b - s i l i c e o u s  s tocks,  m a i n l y  d i o r i t e  t o  s y e n o d i o r i t e .  The s tocks  show 

( Te r t i a ry ) 

v a r y i n g  degrees o f  a l t e r a t i o n  f rom f r e s h  t o  s t r o n g l y  a l t e r e d .  

4. 

5. 

6. 

7. 

8. 

The h o s t  rocks  a r e  s t r o n g l y  f r a c t u r e d ,  w i t h  c e r t a i n  f r a c t u r e  s e t s  predominant 
i n  each p r o p e r t y .  A t  Jo ly -Jak  t h e  two main f r a c t u r e  s e t s  a r e  s t e e p l y  d i p p i n g  
and t r e n d i n g  090 and 130-150O. A t  Red Cap t h e  main zones t r e n d  040 and 090° 
and d i p  s t e e p l y .  

The Red Cap and Jo ly -Jak  depos i ts  c o n t a i n  f r a c t u r e - c o n t r o l l e d  ve ins,  which 
1 o c a l  l y  c o n t a i  n abundant s u l  f i des , mai n l y  p y r i t e  , arsenopyr i  t e  , sphal  e r i  t e  , 
and galena, w i t h  l e s s e r  s t i b n i t e ,  p y r r h o t i t e ,  and c h a l c o p y r i t e .  As w e l l ,  a t  
bo th  depos i ts  a r e  zones o f  i n t e n s e  f r a c t u r i n g ,  v e i n i n g ,  and a l t e r a t i o n .  A t  
Red Cap , ve ins  a r e  predominant ly  p y r i  t e - c h l o r i  t e  , w i t h  some zones c o n t a i n i n g  
abundant magnet i te .  A t  Jo ly-Jak,  ve ins  a r e  predominant ly  p y r i t e - c h l o r i t e .  
A t  Red Cap, l a t e  q u a r t z  veins,  g e n e r a l l y  w i t h  c e n t e r l i n e s ,  c o n t a i n  c l o t s  o f  
c h a l c o p y r i t e  and o f  molybdeni t e ;  these may r e p r e s e n t  meta ls  remobi 1 i z e d  d u r i n g  
i n t r u s i o n  o f  t h e  d i o r i t e - s y e n o d i o r i t e .  

Assays show some ve ins  t o  c o n t a i n  economical ly  i m p o r t a n t  amounts o f  Ag and Au 
a t  Jo ly -Jak ,  Red Cap, and Rose. 

Geochemical anomalies i n  s o i l  and stream sediment samples occur  over  a broad 
zone a t  Red Cap and a s m a l l e r  zone a t  Jo ly -Jak  i n  Cu, Pb, Zn, Ag, A s ,  and Mo (R.C.). 
The depos i ts ,  e s p e c i a l l y  those a t  Red Cap and Jo ly-Jak,  may f i t  a porphyry 
Cu or Cu-Mo model, w i t h  t h e  p y r i t i c  ve ins and a l t e r a t i o n  zones r e p r e s e n t i n g  t h e  
upper and o u t e r  p a r t s  o f  t h e  hydrothermal system. The Cu-Mo-bearing core i s  
exposed l o c a l l y  a t  Red Cap, and i s  b u r i e d  a t  Jo ly -Jak .  

. 



13. 

RECOMMENDATIONS 

1. F u r t h e r  e x p l o r a t i o n  on t h e  Jo ly -Jak  p r o p e r t y  should i n c l u d e  t h e  f o l l o w i n g :  

1) p r e p a r a t i o n  o f  a topograph ic  base map f rom a e r i a l  photographs. The s c a l e  
o f  t h e  map should be 1:5000, and f e a t u r e s  such as g u l l i e s  a'nd o u t c r o p  
boundar ies shou ld  be p l o t t e d  t o  a i d  i n  l o c a t i o n  o f  s t a t i o n s  f rom t h e  1980 
study.  T h i s  map shou ld  be made d u r i n g  t h e  w i n t e r  o f  1980-81. 

2) t h e  g r i d  on which geochemical samples were taken on Jak Creek shou ld  be 
extended t o  cover  more o f  t h e  p r o p e r t y  where outcrops a r e  absent, and 
should concent ra te  on a zone t r e n d i n g  about 120°. T h i s  zone covers t h e  
main area o f  i n t e r e s t  a long t h e  c o n t a c t  o f  t h e  d i o r i t e - s y e n o d i o r i t e  i n t r u -  
s ion .  

3) Fol low-up geochemical surveys and prosDect ing  should be done t o  t r y  t o  
l o c a t e  t h e  sources f o r  t h e  anomalies i n  t h e  n o r t h e r n  p a r t  o f  t h e  p r o p e r t y .  

4)  An I . P .  survey shou ld  be run  on t h e  s t r o n g l y  a l t e r e d  area and p o s s i b l e  
ex tens ions  i n  Jak Creek on t h e  same g r i d  used f o r  geochemical sampling. 

5)  The da ta  should be compi led and i n t e r p r e t e d  i n  terms o f  t h e  p o s s i b i l i t y  o f  
a porphyry  environment.  A t  p resent  t h e  s t r o n g l y  a l t e r e d  zone i n  Jak Creek 
seems t h e  most l i k e l y  t a r g e t  f o r  t h i s  t y p e  o f  depos i t .  

6 )  D r i l l i n g  should be done i n  any t a r g e t  zones o u t l i n e d  by t h e  above procedures.  
If t h e  t a r g e t  i s  a porphyry,  d r i l l  ho les  w i l l  p robab ly  have t o  be between 
500 and 1000 f e e t  (160 and 300 meters )  l o n g  i n  t h e  f i r s t  s tage o f  d r i J l i n g .  

i 
John G. Payne', 
October, 1980. 

STOKES EXPLORATION MANAGEMENT CO..LTD., 
713-744 West Hast ings S t r e e t ,  
Vancouver, B.C., V6C 1A5 
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