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On June  25 ,  1 9 8 5 ,  t h e  : ~ u t l i o r s  examined t h e  Golden E a g l e  l o d e  g o l d  depos-  
i t  n e a r  t h e  head o f  McKinley ( r e e k ,  t r i b u t a r y  of  P o r c u p i n e  Creek  n e a r  t h e  o l d  
min ing  camp of l ' o r c u p i n e ,  Southen: ; te rn  Alaska .  The p r o s p e c t  examlr ia t ion  was 
conduc ted  a s  p a r t  of a  c o o p e r J t i v e  s t u d y  o f  t h e  H a i n e s  s u b d i s t r i c t  of  t h e  
,Juneau mining  d i s t r i c t  by t l ic  li. S .  Bureau oL Mines (USBM) and A l a s k a  I l i v i s i o n  
of  G e o l o g i c a l  and Geophys ica l  Su rveys  (DGGS). A g e o l o g i c  s k e t c h  map, a s s a y  
i n f o r m a t i o n ,  and s u g g e s t i o r i s  l o r  f u r t h e r  work a r e  h e r e i n  p r e s e n t e d .  The au- 
t h o r s  w i sh  t o  t h a n k  min ing  c l a i m  owner James P .  McLaughl in ,  W.G.  G i l b e r t  
(DGGS), J . P .  S t i l l  (USBM), and K . B .  Fo rbes  (UGGS) f o r  t h e i r  a s s i s t a n c e  d u r i n g  
t h e  i n v e s t i g a t i o n .  

GEOGRAPHY 

The s t u d y  a r e a  i s  p a r t  ol t h e  >25  m i 2  I 'orcupine rnining d i s t r i c t  o r i g -  
i n a l l y  d e s c r i b e d  by h a k i n  (1914 )  and B e a t t y  ( 1 9 3 7 ) .  The d i s t r i c t  h a s  a r e -  
c o r d e d  p r o d u c t i o n  o f  a p p r o x i n ~ ~ i t e l y  t10,000 oz from 1898 t o  t h e  p r e s e n t  (Smi th ,  
1933; Kobirison and Uundtzen ,  7 )  . 'The o l d  min ing  town o f  P o r c u p i n e  n e a r  
t h e  mouth o i  P o r c u p i n e  C r e e k ,  i s  l o c a t e d  a b o u t  35  m i  w e s t - n o r t h w e s t  of  t h e  
p o r t  of Ha ines ,  A l a s k a ,  and i s  a c c e s s i b l e  by n s t a t e - m a i n t a i n e d  l o g g i n g  and 
min ing  road  ( 9  m i  l o n g )  from Mile  32 of  t h e  H a i n e s  t o  H a i n e s  J u n c t i o n  Migh- 
way. The Golden E a g l e  Lode,  d i s c o v e r e d  and s t a k e d  by James P .  McLaughlin 
s e v e r a l  y e a r s  a g o ,  i s  l o c a t e d  3 . 5  m i  ups t r eam f rom t h e  mouth of P o r c u p i n e  
Creek ,  and is  a c c e s s e d  by a  f a i r l y  good w a l k i n g  t r a i l  a l o n g  t h e  r i g h t  l i m i t  
of  Po rcup ine  and McKinley Creeks  abou t  100 t o  200 f t  above  t h e i r  canyon 
l l o o r s .  The l o d e  c r o p s  o u t  on t h e  w e s t e r n  1 i m i t  o f  McKinley Creek  a t  a n  
e l e v a t i o n  o f  1 , 8 2 0  f t ,  SW& s e c .  7 ,  T .  29 S . ,  K .  5 5  E . ,  Copper R i v e r  Mer id i an ,  
Skagway R-4  Q u a d r a n g l e ,  A laska  ( f i g .  I ) .  

The a r e a  i s  c h a r a c t e r i z e d  hy s t e e p ,  g l a c i a l l y  c a r v e d  m o u n t a i n s  and b road  
U-shaped v a l l e y s .  R e l i e f  r a n g e s  from 500 f t  a t  t h e  town o f  P o r c u p i n e  t o  
5 ,400- f t -h igh  P o r c u p i n e  Peak.  Rapid ,  p o s t - g l a c i a l  d o w n c u t t i n g  h a s  i n c i s e d  
s t e e p ,  bedrock-wal led  canyons  i n  t h e  v a l l e y s  o f  McKinley ,  Cahoon, and 
P o r c u p i n e  Creeks  and s e v e r a l  w a t e r  f a l l s  a r e  p r e s e n t  i n  a l l  t h r e e  d r a i n a g e s .  
' l ' r avers ing  i n  t h e  v e g e t a t e d  canyon s r e a s  can  be l i aza rdous .  

GEO1,OGY OF THE PROSPECT 

The a r e a  i s  u n d e r l a i n  by dark-gray  s l a t e ,  m e t a s a n d s t o n e ,  m e t a s i l t s t o n e ,  
and  minor c a r b o n a t e  o f  t h e  P o r c u p i n e  S l a t e  ( E a k i n ,  1 9 1 5 ) .  T h i s  r o c k  u n i t  i s  
now c o n s i d e r e d  by Redman and o t h e r s  (1985) t o  have  a n  a g e  r a n g e  o f  Devonian 
t o  P e n n s y l v a n i a n  on t h e  b a s i s  of f a u n a l  c o l l e c t i o n s  i n  m a r b l e  f rom Porcup ine  
and G l a c i e r  Creeks .  Above t h e  Porcup ine  S l a t e  a r e  i n t e r b e d d e d  s e d i m e n t s ,  
v o l c a n i c l a s t i c s ,  and p i l l o w  b a s a l t  now t h o u g h t  t o  b e  T r i a s s i c  i n  age  (Ken 
Dawson, G e o l o g i c a l  Su rvey  o f  Canada,  p e r s o n a l  commun., 1 9 8 5 ) .  The r i m  of  a  
15  m i 2  Mesozoic g r a n o d i o r i t e  p l u t o n  i s  exposed  a t  t h e  head  o f  McKinley Creek ,  
a p p r o x i m a t e l y  I . 5  m i  f rom t h e  Golden Eagle  Lode. The s t u d y  a r e a  l i e s  abou t  
1 m i  n o r t h  o f  t h e  a x i s  o f  a ma jo r  e a s t - w e s t  t r e n d i n g  a n t i c l i n e ,  a s t r u c t u r e  
r e s p o n s i b l e  For t h e  g e n e r a l  d i s t r i b u t i o n  of  l a y e r e d  r o c k s  i n  t h e  s t u d y  a r e a .  



F i g u r e  1. L o c a t i o n  map showing Golden E a g l e  P r o s p e c t ,  Skagway Quadrang le ,  
S o u t h e a s t  Alaska.  
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The l 'orcupine  S l a t e ,  i n  t h e  v i c i n i t y  of  t h e  (;olden Eagle and a s s o c i a t e d  
l o d e s ,  c o n s i s t s  of dark-gray,  p y r i t e - r i c h ,  micaceous ,  carbonaceous  s l a t e  t o  
p h y l l i t e ;  niedium-gray, micaceous n l e t a s i l t s t o n e ;  and s l - i g h t l y  f o l i a t e d ,  
coa rse -pebb le  metasandstone ( f i g .  3) . Tan t o  brown, medium-grained, mica- 
ceous  s i l i c a - c a r b o n a t e  bands o r  beds  3 t o  15 i t  t h i c k  c r o s s c u t  o r  o c c u r  
p a r a l l e l  t o  t h e  f o l i a t i o r l  e x h i b i t e d  -in s l a t e  and m e t a s i l t s t o n e  u n i t s .  The 
mass ive  n a t u r e ,  l o c a l  c r o s s c u t t i n g  r e l a t i o n s l i i p s ,  igneous-1-ike p o r p h y r i t i c  
t e x t u r e s ,  and p resence  of m a r i p o s i t e ( ? )  l e d  t h e  a u t h o r s  t o  conc lude  i n  t h e  
f i e l d  t h a t  s i l i c a - c a r b o n a t e  u n i t s  were a l t e r e d  ~ n a f i c  d i k e s  i n t r u d e d  i n t o  t h e  
rock  s e c t i o n .  However, mic roscop ic  examina t ion  of  two t h i n  s e c t i o n s  c u t  from 
samples  c o l l e c t e d  by tlhe au t l io r s  and 1I.B. Forbes  show r e l i c t  q u a r t z - c a r b o n a t e  
g r a i n s  of p o s s i b l e  d e t r i t a l  ( i . e .  s e d i m e n t a r y )  o r i g i n ,  s u g g e s t i n g  t h a t  some 
of  t h e  s i l i c a  c a r b o n a t e  exposures  a r e  c a l c a r e o u s  m e t a c l a s t i c  beds .  I n  most 
s i l i c a - c a r b o n a t e  samples a p r o t o l i t h  c o u l d  n o t  be  de te rmined ;  h e n c e ,  t h e  
q u e s t i o n  of whether  t h e  s i l i c a - c a r b o n a t e  u n i t s  i n  f i g u r e  2 a r e  a l t e r e d  d i k e s  
o r  me tasands tone  -is unreso lved  a t  t h i s  t ime .  

The Golden Eagle t leposi t  i s  a c r o s s c u t t i n g ,  quartz-pyrite-pyrrhotite- 
s p h a l e r i t e  C i s s u r e  v e i n  i n t r ~ i d i n g  an 11- t o  15-ft-wide,  t a n  s i l i c a - c a r b o n a t e  
d i k e .  On t h e  west  l i m i t  of  McKinley Creek ( f i g .  2 )  t h e  f i s s u r e  v e i n  r a n g e s  
from 3 t o  27 i n .  t h i c k ,  t r e n d s  N, 35"-65" W . ,  and d i p s  s t e e p l y  n o r t h e a s t  t o  
v e r t i c a l .  The hanging wa l l  of t h e  v e i n ,  e t  o r  n e a r  c r e e k  l e v e l ,  c o n t a i n s  a  
h i g h l y  gossanous  3 .5 - f t - lung  by 0 .5-  t o  1-ft-wide wedge of b ronze-co lo red  
p y r i t e ,  p y r r h o t i t e ,  and minor s p h a l e r i t e .  Much of t h e  o r i g i n a l  s u l f i d e  con- 
t e n t  h a s  been o x i d i z e d  away l e a v i n g  a prominent  c a v i t y  o r  ' vug '  composed of 
e u h e d r a l  q u a r t z  c r y s t a l s ,  f e r r i c r e t e  g o s s a n ,  and l o c a l  c o n c e n t r a t i o n s  of  v e r y  
f i n e - g r a i n e d  f r e e  g o l d .  O f  n o t e  i s  t h e  o c c u r r e n c e  of  s u l f u r  s p h e r e s  and 
masses  up t o  2-in.  diam. t h a t  a p p a r e n t l y  enve lope  masses of s u l f i d e  g r a i n s ,  
p a r t i c u l a r l y  s p h a l e r i t e .  Such phenomena i s  b e l i e v e d  t o  be  t h e  r e s u l t  of  o x i -  
d a t i o n  of t h e  s u l f i d e  zone,  a l t h o u g h  s u l f u r  p r o d u c t s  from p a r e n t  s p h a l e r i t e  
g r a i n s  a r e  c o n s i d e r e d  unusua l .  Higher  on t h e  v e i n ,  s m a l l e r  pods of mass ive  
t o  d i s s e m i n a t e d  p y r i t e ,  p y r r h o t i t e ,  and minor s p h a l e r i t e  a r e  a l s o  l o c a l i z e d  
a l o n g  t h e  hanging w a l l .  O v e r a l l  t h e  v e i n  i s  l a r g e l y  b a r r e n  of  s u l f i d e s  s o  
t h a t  a n  a v e r a g e  s u l f i d e  c o n t e n t  i s  abou t  5 t o  8 p e r c e n t .  Smal l  v e i n l e t s  of 
q u a r t z  a l s o  o c c u r  011 bo th  s i d e s  of  t h e  s i l i c a - c a r b o n a t e  bed a s  w e l l  a s  a l o n g  
i t s  c o n t a c t  w i t h  e n c l o s i n g  s l a t e .  

A t  l e a s t  two phases  of s i l i c a  i n j e c t i o n  a r e  a p p a r e n t  i n  t h e  v e i n :  1)  a n  
e a r l i - e r ,  w h i t e ,  h i g h l y  f r a c t u r e d  v e i n  q u a r t z  t h a t  composes 80 p e r c e n t  of  t h e  
t o t a l  f i s s u r e  f i l l i n g ,  and 2 )  a  brown t o  t a n ,  i r o n - s t a i n e d ,  e u h e d r a l l y  
c r y s t a l l i n e ,  vug-quar tz  accompanied by i n t e r l o c k i n g  s u l f i d e  s p e c i e s  p r e v i o u s -  
l y  d e s c r i b e d .  

Tab le  1  p r e s e n t s  a s s a y  r e s u l t s  of  chip-channel  sampl ing t a k e n  up t h e  
exposed f a c e  o f  t h e  Golden Eagle  v e i n  ( f i g .  2 ) .  The v a l u e s  range  from n i l  t o  
3.8 o z l t o n  g o l d  and n i l  t o  1.3 o z l t o n  s i l v e r .  The weighted a v e r a g e  of  s i x  
samples  t a k e n  a l o n g  1 4  S t  o i  exposed v e i n  i s  0.653 o z / t o n  g o l d ,  0 . 2 2 7  o z / t o n  
s i l v e r ,  0 . 4 5  p e r c e n t  z i n c ,  and t r a c e s  of c o p p e r ,  l e a d ,  and c o b a l t ;  t h i s  how- 
e v e r  i n c l u d e s  a  v e r y  high-grade sample from t h e  v i c i n i t y  of t h e  vug a t  c r e e k  
l e v e l .  The high-grade sample,  a 1 4  i n .  ch ip -channe l ,  c o n t a i n s  abou t  70- 
p e r c e n t  s u l f i d e ,  mainly p y r i t e ,  and a 30-per rcn t  mix tu re  of q u a r t z ,  
f e r r i c r e t e  g o s s a n ,  and q u a r t z  c r y s t a l  d e b r i s .  F ree  go ld  g r a i n s  i n  t h e  150- 



Vegetated HillsAope 

Quartz. Carbonate Sulfide vein 

Lighl-gav to tannish stein&~hattersd to vuggy, a n h d a l  to subhedrel 
quartz vein. Injection accompanied by light konze pyrite masses up to 
5 Inches wids and 3 feet long, with suttered cbssemhlons and maser 
of black sphalevlte .5- 1.0 lndras wide and several rnches long. 

QuaKary alluvium, Undiffemn tia fed 
Dark gray boulder rich slate, granite, sandstone float derived from 
weathering bedrock and glacial t i l l  

S la te  a n d  M e t a s ~ l t s t o n e  
Dark gray.iron stained locallv pyritiferous slate, and minor rn e tas i l t s  1 

Silica Carbonate rock 

Light tan, miweeour msr ivs  to  subrchlsthre, metamorphosed dike or 
meta-clestic(ren&tone) unit. 

%mP/e number loc*tion. andlength of chip channel sampling,assay 
reported in table 1. 

Strike and Dip of foliation, showing~ngle of dip 

Strike and D ~ D  of wrrical folktion 

Toe of  steep slope or bluff 

Contact, Approximte s h w n  when dashed 

Fault or shear zone 

7 Stream flow direction 

Vertical Section of Golden Eagle 'VUG' Vein 
(See A o n  inset  ma^) 

' o n  

b y  T .  K .  B u n d t z e n  a n d  K .  H .  C l a u t i c e  
J u n e  25 ,  1985 

Figure  2 .  Geologic  s k e t c h  of Golden Eagle  z inc-gold  p r o s p e c t ,  McKinley Creek, 
Skagway R-4 Quadrangle .  





t o  ZOO-mesh range were won by  panning t h e  o x i d i z e d ,  p y r i t e - r i c h  m a t e r i a l  i n  
t h e  f l o o r  o r  t h e  vug. A d d i t i - o n a l l y ,  one p o l i s h e d  s e c t i o n  from m a t e r i a l  t a k e n  
from t h i s  s e c t i o n  o f  t h e  v e i n  shows f i n e l y  c r y s t a l l i n e  masses  of  f r e e  go ld  
oc:cluded i n  t11e p y r i t e .  iience, t h e  e - x i s t i n g  ev idence  s u g g e s t s  t h a t  t h e  l a s t  
phase  of s i l i c a  i n j e c t i o n  c a r r i e d  sul f ide-bound go ld  i n t o  t h e  sys tem.  
Approximately 8 .15  mg r e c o v e r e d  from r e s i d u a l  n : a t e r i a l  i n  t h e  p y r i t e  a t  t h e  
vug s i t e  (84RT317a) y i e l d e d  ;I go ld  f i n e n e s s  of 780 w i t h  219 s i l v e r  and 1  
undetermined.  E f f e c t i v e l y  s i l v e r  i s  t h e  only  impur i ty  p r e s e n t  i n  t h e  go ld  
b u l l i o n .  

The s u r i a c e  a r e a  of t h e  v e i n  exposed i n  t h e  c r e e k  b l u f f  i s  abou t  9 .5  
t t 2 .  The b l u i f  in which t h e  v e i n  i s  exposed i s  h e a v i l y  v e g e t a t e d ,  and expo- 
s u r e s  o f  t h e  v e i n  were n o t  found beyond t h e  f a c e .  The v e i n  s h o u l d  p r o j e c t  i n  
3 n o r t h w e s t  d i r e c t i o n  30 f t  t o  t h e  o p p o s i t e  l i m i t  of t h e  b l u f f  t h a t  i n t e r -  
s e c t s  d downstream meander o f  McKinley Creek.  fssuming v e i n  c o n t i n u i t y  f o r  
t h i s  d i s t a n c e ,  285 i t 3 ,  o r  abou t  2 4  s h o r t  t o n s  , of p o t e n t i a l  m i n e r a l i z e d  
rock  w i t h  an  average  g rade  o f  0 . 6 5  o z l t o n  gold  e x i s t s  above t h e  c r e e k  l e v e i .  
Because f i s s u r e  v e i n s  can p inch  and s w e l l ,  and o u r  g o l d  a s s a y s  a r e  e r r a t i c ,  
t h e s e  assumpt ions  a r e  s p e c u l a t i v e .  The i i s s u r e  p robab ly  e x t e n d s  some d i s -  
t a n c e  l a t e r a l l y  i n  botli d i r e c t i o n s  irom t h e  d i s c o v e r y  e x p o s u r e s  and down d i p  
below t h e  l e v e l  of t h e  c r e e k .  Itowever, t h i s  would have t o  be con i i rmed  by 
s u b s u r i a c e  i n v e s t i g a t i o n s .  

F u r t h e r  downstream from t h e  Golden Eagle I.ode, s e v e r a l  s i m i l a r  m i n e r a l  
o c c u r r e n c e s  were examined and assayed  ( f i g .  2 ,  t a b l e  1 ) .  A l l  f i v e  s i t e s  sam- 
p l e d  a r e  quartz-pyrite-pyrrhotite v e i n s  c u t t i n g  t h e  c o n t a c t  between s i l i c a  
c a r b o n a t e  and s l a t e .  Here ,  t h e  v e i n s  p a r a l l e l  n o r t h e a s t - t r e n d i n g  f o l i a t i o n  
o r  bedding of e n c l o s i n g  h o s t  r o c k s ,  i n  c o n t r a s t  t o  t h e  nor t l iwes t - t r end ing  
v e i n  o r i e n t a t i o n  of t h e  Golden Eagle  Lode. These v e i n s  c o n t a i n  5- t o  
65-percent  t o t a l  s u l f i d e  and a r e  1 t o  h i n .  t h i c k ,  w i t h  s u l f i d e s  g e n e r a l l y  
l o c a l i z e d  a long t h e  v e i n  lianging w a l l s .  The average  a s s a y  v a l u e  of  f i v e  grab 
samples  t aken  over  a w i d t h  of 125 E t  of s tockwork- l ike  v e i n s  i n  t h e  c r e e k  c u t  
i s  0.495 o z / t o n  g o l d ,  0.043 p e r c e n t  z i n c ,  and t r a c e s  of c o b a l t ,  copper ,  and 
l e a d .  I t  i s  emphasized t h a t  t h e  a n a l y s e s  a r e  n o t  r e p r e s e n t a t i v e  g r a d e s  of 
i n d i v i d u a l  v e i n s  o r  t h e  w i d t h  of t h e  n i ine ra l i zed  a r e a .  The a v e r a g e  go ld  
t e n o r  i s  somewhat s i m i l a r  t o  t h a t  r e p o r t e d  from ch ip -channe l  e f f o r t s  a t  t h e  
Golden Eagle  v e i n .  J . P .  S t i l l  (USBM; p e r s o n a l  commun., 1985) h a s  o b t a i n e d  
s i m i l a r  a s say  v a l u e s  i n  t h e  p r o s p e c t  a r e a ;  he h a s  a l s o  found mass ive  
s p h a l e r i t e  v e i n s  up t o  4 i n .  wide in a s s o c i a t i o n  w i t h  s i m i l a r  f i s s u r e  v e i n  
sys tems  f u r t h e r  downstream below t h e  m i n e r a l i z e d  exposures  shown i n  f i g u r e  2 .  
W e  found minor pod- l ike  masses  of s p h a l e r i t e  l e s s  t h a n  1 i n .  t h i c k  i n  
s u l f i d e - r i c h  f i s s u r e s ,  b u t  no mass ive  s p h a l e r i t e  v e i n s .  

SUGGESTIONS FOR FURTHER WORK 

I n d i v i d u a l  m i n e r a l i z e d  f i s s u r e  v e i n s  examined i n  t h i s  s t u d y  have l i m i t e d  
tonnage p o t e n t i a l .  Rec:iuse most n r e  l e s s  than  12 i n .  t h i c k ,  3 h i g h  average  
g o l d  t e n o r  would have t o  be  m a i n t a i n e d  t o  s u c c e s s f u l l y  e x p l o i t  them a l o n g  
s t r i k e  and o f f s e t  e x p e n s i v e l y  h i g h  w a s t e : o r e  r a t i o s .  However, Limited a r e a s  
s u c h  a s  t h e  ' vug l  s e c t i o n  a t  t h e  Golden Eagle  J.ode c o n t a i n  l o c a l l y  excep t ion-  

1 
1 2  f t J  of q u a r t z  o r e  = 1 s h o r t  t o n .  



a1 examples o i  Lrce g o l d ,  s u l i i d e s ,  and e u h e d r a l  q u a r t z  c r y s t a l s .  Such a  
sample lound by p r o p e r t y  owner, J im NcLaughl in ,  was r e c e n t l y  s o l d  t o  a  Juneau 
b u s i n e s s  a s  a  h i g h - q u a l i t y ,  l r e c  g o l d - b e a r i n g ,  'museum q u a l i t y '  m i n e r a l  spec-  
imen s u i t a b l e  f o r  d i sp l , iy .  The ' v u g '  p o r t i o n  of the  Colden Eag le  d e p o s i t  
p r o b a b l y  c o n t a i n s  a d d i t i o n a l  specimens  of t h i s  t y p e .  

The l a r g e r  a r e a  of  ' s t o c k w o r k - l i k e '  f i s s u r e  v e i n s  exposed i n  t h e  c r e e k  
c u t s  may r e p r e s e n t  a  bulk- tonnage,  g o l d - s i l v e r - z i n c  e x p l o r a t i o n  t a r g e t .  How- 
e v e r ,  t h i s  a r e a  needs  a d d i t i o n a l  b u l k - s t y l e  channe l  sampling a l o n g  t h e  c r e e k  
e x p o s u r e s  and a long  p r o j e c t e d  l a t e r a l  e x t e n s i o n s  up t h e  h i l l  s l o p e s  t o  
d e t e r m i n e  economic v i a b i l i t y .  
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