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ABSTRACT 

The Angus L i l l i e  Molybdenum Prospect  is loca ted  on the  nor thern  t i p  of 
Kosciusko I s l and ,  approximately 1-112 mi les  no r theas t  of Shakan Vi l l age .  It 
i s  i n  an i n t r u s i v e  d i o r i t e  a  s h o r t  d i s t ance  no r theas t  of a  contac t  between t h e  
Paleozoic sediments and t h e  J u r a s s i c  i n t r u s i v e s  which outcrop on t h e  i s l a n d ,  
Although t h e  genes is  of t h e  depos i t  has not  been a sce r t a ined ,  f i e l d  evidence 
i n d i c a t e s  t h a t  i t  is a  metasomatic depos i t  with l a t e r  hydrothermal enrichment. 
The molybdenum is  found disseminated i n  p a r t s  of t h e  i n t r u s i v e  and i n  v e i n  
qua r t z  of  a  l a t e r  per iod .  

The Alaska Juneau Gold Mining Company's molybdenum claims,  near t h e  Vi l l age  
of Shakan, a r e  l oca t ed  on a  qua r t z - a lb i t e  v e i n  i n  t h e  d i o r i t e .  Angus L i l l i e ' s  
prospect  was i n s u f f i c i e n t l y  exposed t o  determine whether it was p a r t  of a  ve in  
o r  a  disseminated enrichment of t h e  d i o r i t e .  Fur ther  prospec t ing  of t h e  a r ea  
w i l l  be r equ i r ed  t o  r e v e a l  t h e  mode of occurrence,  A s e r i e s  of prospect  p i t s  
t r ansve r se  t o  t h e  p re sen t  l i n e  of ho les  could poss ib ly  r evea l  t h i s ,  o r  a  pack- 
sack  type diamond d r i l l  be employed t o  d r i l l  and sample t h e  depos i t .  The s i z e  
of t h e  t imber and s t e e p  h i l l s i d e  prevents  a  s e r i e s  of c ross  c u t s  from b e h g  
made. Thus, t h e  diamond d r i l l  o f f e r s  t h e  cheapest and most s a t i s f a c t o r y  
method f o r  f u r t h e r  exp lo ra t ion  of t h e  depos i t .  

The prospec tors  prospec t ing  t h e  a r e a  should watch f o r  ve in  s t r u c t u r e  
s i m i l a r  t o  t h a t  of t h e  Shakan depos i t ,  f o r  t h e  occurrence of minerals  which 
could i n d i c a t e  o t h e r  molybdenum depos i t s ,  and f o r  contac t  zones of t h e  i n t r u s i v e s  
with t h e  sediments.  An inc rease  i n  su lph ides ,  e s p e c i a l l y  i r o n  p y r i t e  or  
poss ib ly  cha l copyr i t e ,  might po in t  t o  another  enr iched  a r e a  o r  depos i t  of 
molybdenum. 

INTRODUCTION 

I n  March of 1961, Angus L i l l i e ,  Kenneth Eichner,  and Bud Hawkins of 
Ketchikan submitted a  sample of d i o r i t e  ( 9 )  f o r  a  molybdenum assay .  The r e s u l t s  
of t h e  assay  coupled wi th  t h e  even r i c h e r  appearing hand specimens induced them 
t o  reques t  t h a t  t h e  author  v i s i t  t h e  prospect  be fo re  r e tu rn ing  t o  h i s  summer 
s t a t i o n  i n  Nome. Therefore,  on t h e  9 t h  of A p r i l ,  1961, a  very  r a iny  and foggy 
Sunday morning, he flew wi th  Eichner and Hawkins t o  a s h e l t e r e d  cove on P r ince  
of Wales I s l and ,  a  l i t t l e  no r th  of t h e  no r the rn  t i p  of Kosciusko I s l a n d  near  
Dry Pass ,  t o  j o i n  L i l l i e ,  who had gone t o  t h e  cove from Ketchikan i n  h i s  smal l  
f i s h i n g  boat .  They took a  small  s k i f f  from t h e  cove ac ros s  t h e  en t rance  of 
Dry Pass t o  Kosciusko I s l a n d  t o  land a t  a  po in t  about 114 mi le  from the  molyb- 
denum prospect .  



LO CAT I O N  

Angus L i l l i e ' s  molybdenum prospect  i s  loca t ed  on t h e  no r the r ly  t i p  of  
Kosciusko I s l a n d  west of Dry Pass and about two miles  from t h e  Vi l l age  of 
Shakan. It l i e s  on a  r i d g e  between t h e  watersheds of S u t t e r s  Lake and Dry Pass 
a t  approximate l a t i t u d e  56' 9 '  and longi tude 132' 28 '  West, It i s  a c c e s s i b l e  
both by f l o a t  p lane  and small boats .  It is a l s o  a c c e s s i b l e  t o  barges and 
poss ib ly  l a r g e r  c r a f t .  No at tempt  was made t o  determine t h e  f r e i g h t  r a t e  as  
i t  d id  no t  seem p e r t i n e n t  a t  t h i s  time, 

CLIMATE AND TOPOGRAPHY 

The no r the rn  end of Kosciusko I s l a n d  is  covered wi th  l a r g e  spruce ,  hemlock, 
and cedar  t imber ,  and an undergrowth of d e v i l s  c lub ,  a l d e r ,  b lueber ry ,  ferns and 
g ra s ses  q u i t e  t y p i c a l  of Southeas te rn  Alaska. The c l imate  i s  q u i t e  s imi l a r  t o  
t h a t  of Ketchikan or  Wrangell, The l a rge  t imber ,  t he  s t e e p  t e r r a i n ,  and t h e  
r a t h e r  heavy cover of underbrush makes prospec t ing  i n  the  a r ea  q u i t e  d i f f i c u l t .  
Outcrops a r e  r a t h e r  s ca rce  and v i s i b i l i t y  l i m i t e d  so  t h a t  prospec t ing  has been 
confined t o  a  s e r i e s  of small  prospect  p i t s ,  and outcrops on r idges  and i n  
c r eek  beds, Molybdenite has been exposed i n  a  s e r i e s  of smal l  prospect  p i t s  f o r  
a d i s t ance  of about t h r e e  hundred f e e t  i n  a n  e a s t e r l y  d i r e c t i o n  up t h e  no r the r ly  
s lope  of t he  mountain spur  no r theas t  of S u t t e r s  Lake, Quartz ve ins  a r e  exposed 
on t h e  sou the r ly  s lope  of t h i s  same spu r  on t h e  banks and i n  t h e  s t ream beds of  
creeks flowing i n t o  S u t t e r s  Lake. See P l a t e  1. 

About four  hours were spent  i n  walking over t h e  prospec t ,  i n  examining t h e  
a r e a ,  and i n  ga ther ing  da t a .  F i f t e e n  o r  twenty minutes was a l s o  spent  i n  f l y i n g  
over t he  a r ea  i n  an at tempt  t o  ge t  a  broader pe r spec t ive  of t h e  a r ea ,  but  l imi t ed  
v i s i b i l i t y  and t h e  l a c k  of  a  map prevented ob ta in ing  much information. Crys ta l -  
l i n e  l imestone and marble outcrops were observed a s  were a l s o  s e v e r a l  outcrops 
of t h e  i n t r u s i v e s .  

GEOLOGY 

The complex geology of t he  a r ea  c o n s i s t s  of a  s e r i e s  of Paleozoic sediments 
poss ib ly  a l t e r e d  by t h e  J u r a s s i c  i n t r u s i v e s  which under l fe  much of t he  a rea .  On 
t h e  n o r t h e a s t e r l y  shore of S u t t e r s  Lake and i n  t h e  bed of S u t t e r s  Creek, which 
d ra ins  t h e  l ake ,  a r e  outcrops of a  t a c t i t e  or  s c a r n  zone. North and e a s t  of t h e  
lake ,  t h i s  zone is  rep laced  by f ine-gra ined  i n t r u s i v e s  t h a t  i nc rease  i n  coarseness  
t o  a  medium-coarse c r y s t a l l i n e  d i o r i t e  which- i s  t h e  t e x t u r e  of t h e  molybdenite 
bear ing  d i o r i t e  (?) exposed i n  t he  va r ious  prbspec t  p i t s .  The molybdenite was 
observed t o  be disseminated i n  t h e  d i o r i t e  (7) from nea r ly  microscopic s i z e  t o  
c r y s t a l s  approximately 114 inch i n  s i z e ,  The molybdenite, i n  t h e  qua r t z  ve ins  
exposed i n  t h e  beds of streams flowing i n t o  S u t t e r s  Lake, v a r i e s  from small  
f l e c k s  t o  c r y s t a l s  nea r ly  a n  inch  i n  s i z e .  

In  t h e e a r l y  1900's ,  a  molybdenite depos i t  was discovered nea r  t h e  Vi l l age  
of Shakan. This  depos i t  occurs i n  westward ex tens ions  of t h e  same Paleozoic 
sediments and J u r a s s i c  i n t r u s i v e s  a s  t h e  Angus L i l l i e  prospec t .  The Shakan 
Vi l l age  molybdenite depos i t  has been descr ibed  by P h i l i p  S. Smith i n  United 



S t a t e s  Geological Survey B u l l e t i n  jj926-C, pages 168-171. The following excerp ts  
were made from those  pages r 

"Recently through t h e  cour tesy  of t h e  Alaska Juneau Gold Mining Co. 
t he  Geological Survey has been permited t o  consu l t  a  r e p o r t  made t o  
t h e  company by i t s  geo log i s t ,  Livingston Wernecke, a t  t h e  time ex- 
p l o r a t i o n  of t h e  proper ty  was most a c t i v e .  As t h a t  r e p o r t  gives 
e s p e c i a l l y  f u l l  d e t a i l s  a s  t o  t he  geology and o ther  c h a r a c t e r i s t i c s  
of t h e  o r e  occurrence,  it  forms t h e  source from which a11 the  f o l -  
lowing s ta tements  have been a b s t r a c t e d .  

"The claims forming t h i s  proper ty  were known a s  t h e  Alaska Chief 
group and were s i t u a t e d  one-third of a  mi le  o r  more southeas t  of 
Shakan v i l l a g e .  I n  t h e  v i c i n i t y  of Shakan t h e  bedrock c o n s i s t s  of 
a  Lower Devonian limestone about 2,000 f e e t  t h i c k ,  s t r i k i n g  N. 5' 
t o  15' W, and dipping 700 W .  This l imestone grades upward i n t o  
greenstone composed of f i n e  volcanic  t u f f s ,  i n  p l aces  banded with 
black a r g i l l i t e .  Lying t o  t he  e a s t  and c u t t i n g  a l l  of t hese  o lde r  
rocks i s  a  l a r g e  i n t r u s i v e  mass of d i o r i t e ,  whose contac t  with these  
o lde r  rocks is  doubt less  i r r e g u l a r  i n  d e t a i l  but  broadly follows a  
c r e s c e n t i c  course from near  Shakan t o  Calder Bay. The d i o r i t e  
conta ins  cons iderable  hornblende and i n  p l aces  approaches t h e  com- 
p o s i t i o n  of gabbro. The molybdenite-bearing m a t e r i a l  is a  quartz-  
a l b i t e  v e i n  i n  t h e  d i o r i t e ,  about 1,000 f e e t  from t h e  con tac t  of t h a t  
rock  wi th  t h e  a r g i l l i t e .  This v e i n  had been t r a c e d  by su r f ace  c u t s  
and a  tunnel  f o r  a  l i n e a r  d i s t a n c e  of 520 f e e t ,  and i n  t h a t  d i s t ance  it 
had been found t o  range i n  width from 2 f e e t  t o  more than  6 f e e t ,  wi th  
an average width of 4 . 1  f e e t .  The ve in  usua l ly  is  sepa ra t ed  from t h e  
d i o r i t e  on t h e  footwal l  by a l aye r  of gouge, and t h i s  condi t ion  i s  
occas iona l ly  t r u e  f o r  t h e  hanging wa l l  con tac t ,  though more commonly 
t h e  v e i n  and t h e  d i o r i t e  on t h a t  w a l l  a r e  "frozen" toge ther .  The 
course of t h e  v e i n  i s  exceedingly v a r i a b l e .  I n  d i f f e r e n t  p l aces  it 
s t r i k e s  from N. 60° W. t o  N. 65O E. I t s  d i p ,  however, i s  f a i r l y  
uniforrg, a t  from 20' t o  30' S. 

"The depos i t ,  according t o  M r .  Wernecke, c l e a r l y  was formed by 
c i r c u l a t i n g  thermal wa te r s ,  which depos i ted  qua r t z ,  a l b i t e ,  or tho-  
c l a s e ,  ph ren i t e ,  ep ido te ,  b i o t i t e ,  c h l o r i t e ,  and some s e r i c i t e  a s  
gangue and p y r r h o t i t e ,  p y r i t e ,  cha l copyr i t e ,  and molybdenite a s  
m e t a l l i c  s u l f i d e s .  I n  p l aces  t h e s e  m e t a l l i c  s u l f i d e s  form as  much 
a s  30 t o  40 percent  of t he  v e i n  f i l l i n g ,  and i n  t h e  order  of t h e i r  
r e l a t i v e  abundance a r e  u sua l ly  about a s ' fo l lows :  p y r r h o t i t e  SO per- 
c e n t ,  p y r i t e  40 pe rcen t ,  cha l copyr i t e  6 pe rcen t ,  and molybdenite 4 
percent .  The amount of molybdenite i n  d i f f e r e n t  p a r t s  of the  ve in  
v a r i e s  widely. Apparently i t  i s  most abundant i n  those  p laces  where 
t h e  gangue c o n s i s t s  of about 30 percent  of qua r t z ,  40 percent  of a l b i t e ,  
and 20 percent  of o ~ t h o c l a s e .  Molybdenite is  a l s o  e s p e c i a l l y  abundant 
i n  those  p laces  where numerous fragments of t h e  a l t e r e d  wa l l  rock 
d i o r i t e  form inc lus ions  i n  t h e  vein.  The t h i r d  p l ace  t h a t  appears 
f avo rab le  f o r  t he  formation of molybdenite i s  where qua r t z  i s  absent ,  
o r  present  only i n  smal l  amounts, and p y r i t e  is abundant. I n  t hese  
p laces  t h e  p y r i t e  is c u t  by many sma l l  v e i n l e t s ,  one-s ix teenth  t o  one- 
f o u r t h  inch  wide, which con ta in  cons iderable  amounts of molybdenite.  



"Obviously the  depos i t  i s  g e n e t i c a l l y  connected wi th  the  i n t r u s i o n  
of t h e  hornblende d i o r i t e  and was formed a f t e r  t h e  w a l l  rocks had 
s o l i d i f i e d  s u f f i c i e n t l y  t o  f r a c t u r e  and were comparatively cool .  The 
r e l a t i o n  of t h e  molybdenite t o  o t h e r  v e h  minerals  i nd ica t ed  t o  Mr. 
wernecke t h a t  t h e r e  were two s t ages  during which the  molybdenite 
was deposi ted.  One of t hese  was a t  a  f a i r l y  e a r l y  s t a g e ,  while t h e  
temperature was r e l a t i v e l y  h ighj  t h e  o the r  was a t  a  much l a t e r  t ime, 
when the  temperature was considerably lower, Most of t he  molybdenite 
was depos i ted  during t h i s  l a t e r  s t a g e ,  when t h e  temperature had 
probably f a l l e n  below 300° C, Evidence of t h e  l a t enes s  of its depos- 
i t i o n  i s  a f forded  by t h e  f a c t  t h a t  t h e  molybdenite coa ts  a l l  t h e  
o the r  s u l f i d e s  and is t h e  l a t e s t  depos i t  on t h e  wal l s  of c a v i t i e s . "  

The above was included f o r  two reasons! F i r s t ,  t o  s u b s t a n t i a t e  some of t h e  
f i e l d  observa t ions  of t h e  au thor  and second, t o  a l e r t  f u t u r e  prospec tors  i n  t h e  
a r ea  t o  t h e  type o r  types of s t r u c t u r e  l i k e l y  t o  be found which might l ead  t o  
f u r t h e r  molybdenite d i scover ies .  

Since t h e  a u t h o r ' s  v i s i t  Mr. L i l l i e  has prospected t h e  a r e a  on t h e  south  s i d e  
of t h e  1500 f o o t  mountain and e a s t  of S u t t e r s  Lake i n  t h e  a r e a ,  noted on P l a t e  1, 
c ros s ing  nameless creek.  Several  smal l  hand specimens submit ted t o  t h e  au thor  
from this a r e a  contained both molybdenite, p y r i t e s ,  and a  s chee l i t e -powe l l i t e  
mixture a s  evidenced by t h e  white  f l o re scence  of s e v e r a l  of t hese  samples. 
S c h e e l i t e  f l uo resces  blue-white,  powe l l i t e  golden-yellow, and the  mixture v a r i e s  
i n  some shade of whi te  between these  two. The schee l i t e -powe l l i t e  complex 
f luo resces  more whi te ,  depending upon the  predominance of molybdenum p resen t .  
S c h e e l i t e  i s  Caw04 and powe l l i t e  CaMoOq. P l a t e  1 inc ludes  t h e  approximate loca- 
t i o n s  of t h e s e  la te r - found molybdenum outcrops marked.Q., whereas t h e  molyb- 
denum prospec ts  v i s i t e d  by t h e  author  a r e  marked H. 

CONCLUSIONS 

Molybdenite a s soc i a t ed  wi th  t h e  J u r a s s i c  i n t r u s i v e s  has been found i n  many 
l o c a l i t i e s  i n  Southeas te rn  Alaska and neighboring Canada. See P l a t e  2. The 
molybdenum has been found i n  r a t h e r  c l o s e  proximity t o  t h e  con tac t s  of t h e  in -  
t r u s i v e ~  wi th  sediments and metamorphic rocks ,  i n  ve ins  i n  a l l  of t hese  rocks,  
and a t  t imes disseminated i n  t h e  i n t r u s i v e  i t s e l f .  I n  explor ing  t h e s e  depos i t s ,  
an e f f o r t  should be made t o  e s t a b l i s h  the  genes is  of t h e  o r e  minerals .  This 
could help i n  t h e  l o c a t i o n  of t h e  o r e  bodies  a s  we l l  a s  i n d i c a t e  t h e  poss ib l e  
ex t en t  and depth of t h e  depos i t  sought.  For example, metasomatic type  depos i t s  
a r e  o f t e n  r a t h e r  small  i n  s i z e ,  only o c c u r r i q  i n  o r  ad jacent  t o  the  contac t  
zones, which o f t e n  makes them q u i t e  c o s t l y  t o  explore;  whereas, hydrothermal 
depos i t s  a r e  o f t e n  q u i t e  ex tens ive  both i n  a r ea  and i n  depth,  and when once 
found a r e  l e s s  c o s t l y  t o  explore o r  develop. 


