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Platinum d e p o s i t s  of Alaska 

By John B.  Mert ie ,  J r .  

Zntroduc t i o n  

The p lace r  depos i t s  of the  Goodnews Bay d i s t r i c t  i n  southwestern 

Alaska have yie lded the  only  s i g n i f i c a n t  production of platinum metals  

i n  the  United S t a t e s ,  a l though small amounts o f  platinum metals  have 

been produced from o t h e r  d e p o s i t s  i n  Alaska and elsewhere i n  the  United 

S t a t e s .  The Goodnews Bay depos i t s  were descr ibed by Mert ie  i n  

U.S. Geological Survey Bul l e t in  918 (1940).  Many new da ta  have been 

obta ined s ince  t h a t  time, and in  o r d e r  t o  make t h i s  information a v a i I a b l e  

i n  advance o f  pub l i ca t ion ,  t h i s  r epor t  on Platinum depos i t s  o f  Alaska 

has been placed on open- f i l e .  

Lodes 

S a l t  Chuck mine 

The S a l t ,  Chuck mine, formerly c a l l e d  the  Goodro mine, i s  a t  t h e  nor th-  

western extremity  of Kasaan Peninsula ,  about 36 mi les  N.  600 W .  of Ketchikan. 

This  proper ty  was desc r ibed  i n  considerable  d e t a i l  by Wright (1915, p. 9 9 )  

a t  the  t ime o f  h i s  v i s i t  i n  1908, when it  was recognized as a small producing 

copper mine. T h e  o r e  depos i t  d i f f e r s  from most o t h e r s  i n  t h a t  v i c i n i t y  i n  

t h a t  b o r n i t e  i s  t h e  p r i n c i p a l  copper-bearing mineral ,  though the  o r e  a l s o  

includes  c h a l c o p y r i t e ,  w i th  smal l  amounts o f  c h a l c o c i t e ,  na t ive  copper, and ! 

gold. These o r e  minerals  occur  as small masses and disseminat ions  i n  pyroxeni te ,  

gabbro, and gabbro pegmatite,  a11 o f  which a r e  d i f f e r e n t i a t e d  products of t h e  

regional  g r a n i t i c  rocks. The p r inc ipa l  rock-forming mineral i s  a u g i t e ,  i n  

add i t ion  to  which a r e  b i o t i t e ,  i ron  o r e s ,  p l ag ioc lase ,  a p a t i t e ,  and sphene. 

The pyroxene and p lag ioc lase  a r e  l o c a l l y  much a l t e r e d  t o  ep ido te ,  and to  

c h l o r i t i c  and s e r i c i t i c  minerals .  

The S a l t  Chuck o r e ,  u n t i l  1917, had been r a t e d  a s  a  small  low-grade 

copper d e p o s i t ,  w i th  a  mean tenor  of 1.4 percent  copper,  and a small  byproduct 

of gold  and s i l v e r .  I n  1917, however, t he  owners o f  t h i s  property discovered 

that t h e i r  o r e  a l s o  contained platinum metals ,  which rhencefor th  became 
Ltt87 

t h e  p r i n c i p a l  product  of mining. The proper ty  w a s  v i s i t e d n b y  the  w r i t e r  
' h ; A 4 ) 9  ==?a 

( W H ,  p.  17-20) s h o r t l y  a f t e r  t h i s  d iscovery was made, and he  w a s  ab le  t o  

desc r ibe  t h e  d e p o s i t  i n  the  l i g h t  oi5 t h i s  new information. The country  rack 

i s  much f r a c t u r e d ,  bu t  most of the  copper o r e s  occur  a s  disseminated d e p o s i t s  in 

i r r e g u l a r  o r e  shoots .  Some of the  cha lcopyr i t e ,  however, occurs  along p lanes  of  
d ' k ; k  

f r a c t u r e .  The o r e  body i s  aat- an ep igene t i c  deposi t .  





The Clara  Creek Mining Co., u s ing  a  d r a g l i n e  excavator ,  began mining 

on Clara  Creek i n  1936, bu t  t he  pays t r eak  i n  t h i s  v a l l e y  was exhausted i n  

t h e  next 3 o r  4 yea r s .  The Goodnews Bay Mining Co., l i kewise  o p e r a t i n g  

w i t h  a  d r a g l i n e  excava to r ,  began mining on Platinum Creek i n  1934, and 

cont inued through 1941 u n t i l  t h e  p l a c e r s  of Platinum Creek, Fox Gulch, and 

S q u i r r e l  Creek were worked ou t .  T h e r e a f t e r  t h i s  company, beginning on 

t h e  Associa t ion  c la im o p p o s i t e  9 above Discovery,  worked t h e  bench p l a c e r s  

of Salmon River f o r  11 y e a r s ,  ending t h i s  ope ra t ion  on t h e  Bobby bench, 

oppos i t e  c la im 3 above Discovery.  From t h i s  po in t  downstream, a l l  mining 

was done by dredging. 

A dredge was b u i l t  by the  Goodner~s Say ? l in ing Cornpany i n  1937 a t  the  

upper end o f  c l a im  1  below Discovery ,  Salmon R ive r .  T h i s  dredge worked 

upstream from i t s  o r i g i n a l  s i t e  t o  c l a im  1 above Discovery,  and turned rvorking 

downstream t o  c l a im  7 below Discovery,  where i n  1942 i t  tu rned  aga in  and 

worked upstream t o  c la im 5 above Discovery,  Turning aga in  i n  1947, i t  worked 

downstream t o  c l a im  2 above Discovery ,  where i n  1949 i t  moved eastward onto  

the  bench pays t r eak .  S t a r t i n g  on t h e  E the l  bench c la im,  t he  dredge worked 

s inuous ly  b u t  genera lLy southward a c r o s s  t h e  Pal ladium,  Osmium, Ruthenium, 

Rhodium, Pla t inum and I r id ium bench c l a ims  t o  Discovery c la im,  of Snow Gulch; 

and thence ,  from 1955 t o  1963, i t  worked southward t o  t h e  Olson bench claim. 

A t  t h i s  p o i n t  t h e  a l l u v i a l  cover  became too t h i c k  f o r  economical dredging,  even 

though 40 f e e t  o f  t h e  overburden was being removed by a d r a g l i n e  excavator ;  and 

t h e r e f o r e  t h e  dredge moved westward o n t o  t h e  pays t r eak  of t h e  v a l l e y  f l o o r  of  

Salmon R ive r .  S t a r t i n g  on c l a im  LO below Discovery ,  t h e  dredge worked u p s t r e m  

t o  c l a i m 8  below Discovery ,  where i n  1964 i t  turned and has  cont inued t o  work 

downstream. Even tua l ly  t h e  dredge w i l l  t u r n  a t  t h e  lower er.d of c la im 15  

below Discovery ,  where t h e  v a l l e y  pays t r eak  ends ,  and w i l l  again  work ups t r ean .  

The s i t e  where t h e  dredge was b u i l t ,  and t h e  cou r se  t h a t  i t  has  followed s i n c e  
f;y'.rc / 

1937, a r e  shown on -. Various  p a r t s  of t h e  v a l l e y  remain to be 

dredged, and t h e  s t r e t c h  from cla im 6 above Discovery t o  c la im 11 above 

Discovery i s  e n t i r e l y  unworked ground. 



The bench payst reak cont inues  south-southwestward f o r  about  2 mi les  

from t h e  Olson bench c la im,  then v e e r s  southeastward toward Chagvan Bay. 

Much of t h i s  ground has been prospected by d r i l l i n g ,  but  the l i m i t s  and 

t e n o r  of t h e  payst reak have not y e t  been p r e c i s e l y  determined. I t  is  known, 

however, t h a t  t he  dep th  t o  bedrock con t inues  t o  inc rease ,  approaching 23-9 

f e e t  n e a r  Chagvan Bay. New methods and equipment w i l l  be needed to  mine 

t h i s  lower s t r e t c h  of the  bench payst reak.  I f  t he  t enor  w i l l  s t a n d  t h e  c o s t ,  

e b e l t  conveyor may be used t o  d ispose  of a l a r g e  part of t h e  overburden. 

The t o t a l  production of platinum metals  from Salmon River and i t s  

t r i b u t a r i e s  i n  the  period 1934-1966, i nc lud ing  the  output from Cla ra  Creek, 

i s  es t imated t o  have been well  over  ha l f  a m i l l i o n  t roy ounces,  with  a  

maximum ou tpu t  i n  1938 of 36,687 ounces. 

Earlier 223 r e c a c t  s u r v e y s  

The g e n e r z l  and eccnamic  j e o l o g y  of t h e  Goodnebs p l a t i ~ u n .  district, 

a d e s c r i p t i o n  of t h e  p l e c e r s ,  and a  d i s c u s s i o r  cf the chsrecter and 

c o n p o s i t i o n  o f  t h e  p l g t i n u n  n e t a l s  nas p u b l i s h e d  by tha w r i t e r  ( 3 9 4 0 )  i n  

U. S .  G e o l o ~ i c a l  S u r v e y  Bulletir. 918, bassd upon a s u r v s y  nade i n  7937. 

A t  t h e  same t i m e ,  a topographic map on a  scale o f  ~ 1 6 2 , 5 0 0 ,  31th 5 0 - f o o t  

c o n t o u r s ,  was p r e p a r e d  by G e r a l d  F i t z  G e r a l d .  I n  1950,  however ,  a new 

topographic map cf a p a r t  o f  t h i s  d i s t r i c t  was made by the U. S .  Coast  

and G e o d e t i c  Survzy ,  o n  a s c a l e  of 1:6:,560. F o r  the  purpose  of  t h i s  . _  

t f i g v r e 2  
report, it suffices t o  r e p u b l i s h  a part o f  tine o r i g i n a l  g e o l o g i c  nap Lon 
Figures. k o l o g i c  lrap of  P l a t i o u m  and v i c i n i t y ,  Aleska. 

the new bass,  shor ing  o n l y  drainage, t hough  b o t h  t o p o g r a p h i c  rzps - a i l 1  

l a t e r  be a s s e m b l e d  on a single s h e e t .  



Much has  been learned s ince  1937 regarding t h e  d i s t r i b u t i o n  and 

c h a r a c t e r  of t h e s e  platinum metals  by mining and exp lo ra to ry  d r i l l i n g .  

To acqu i re  the l a t e s t  relevan: information, t h e  w r i t e r  r ev i s t ed  t h i s  

a r e a  i n  1966; and the  owners of t he  Goodnews Bay Mining Co. cooperated by 

making a v a i l a b l e  a l l  t h e i r  mining records  s i n c e  1934. A g r e a t  dea l  of 

o t h e r  informat ion w a s  obta ined from the  owners regarding the  p l ace r s  t h a t  

bears  d i r e c t l y  upon the  P le i s tocene  h i s t o r y  of t h i s  d i s t r i c t .  C o l l a t e r a l  

d a t a  have a l s o  been obta ined from the work o f  David Hopkins and o t h e r  

g e o l o g i s t s  of t h e  U.S. Geological Survey, who have been s tudying submarine 

gold  p l a c e r s ,  o f f shore  from Nome. 

General geology 

The bedrock format ions  of t he  a r e a ,  exc lus ive  of i n t r u s i v e  rocks ,  

comprise h igh ly  folded sedimentary  rocks  with some tu f faceous  beds ,  o v e r l a i n  

t 
by l a v a s  and t u f f s ,  a l l  of which a r e  be l i eved  t o  be of l a t e  Pa leozo ic  age.  

Y' x 
I n  l a t e  Mesozoic o r  T e r t i a r y  t ime t h e s e  rocks were invaded by u l t r a b a s i c  i n t r u  

s i v e s ,  and a t  a  somewhat l a t e r  d a t e  by g r a n i t i c  rocks .  The u l t r a b a s i c  rocks 

a r e  of two gene ra l  t ypes ,  of which one i s  composed l a r g e l y  o f  o l i v i n e ,  and 

the o t h e r  of  pyroxene wi th  v a r i a b l e ,  b u t  d i s t i n c t L y  smal ler ,  amounts of 

o l i v i n e .  The o l i v i n e  rock, o r  d u n i t e ,  is  t h e  p r i n c i p a l  bedrock of Red Moun- 

t a i n ;  and about  a  q u a r t e r  of i t  is  aLtered t o  s e r p e n t i n i t e .  Ol iv ine-bear ing 

pyroxen i t e  forms the  r i d g e  southwest of Sus ie  Mountain. The g r a n i t i c  rocks  

occupy t h e  long r idge  s o u t h e a s t  of t h e  headwaters of Smalls River .  The 

d u n i t e  and s e r p e n t i n i t e  a r e  t h e  bedrock sources  of t he  platinum m e t a l s  t h a t  

a r e  r ecove red  from t h e  p l a c e r s  o f  Salmon River and its t r i b u t a r i e s .  The 

granitic rocks a r e  bel ieved t o  be  t h e  sources  of a  small  amount of gold  t h a t  

i s  a l s o  conta ined i n  t h e  p l ace r s .  The platinum metals  have n o t  been found i n  

p l ace ,  but much h a s  been l ea rned  r ega rd ing  t h e i r  occurrence  and c h a r a c t e r  i n  

bedrock, from the  d i s p o s i t i o n  and p a t t e r n s  of t he  a r e a l  d ra inage  system, and 

from a n a l y s e s  of t he  p la t inum meta l s  at many recorded s i t e s  in t h e  v a l l e y s .  



The T e r t i a r y  h i s t o r y  of r h i s  region,  from the  t ime of i t s  invas ion by .' 
g r a n i t i c  rocks  t o  t h e  end of the  Pl iocene epoch, i s  obscure;  but i t  seems 

probable t h a t  du r ing  most of t h i s  period the  a r e a  was above sea l e v e l .  Much 
P ' 

more informat ion,  however, is  a v a i l a b l e  regarding the Quaternary pe r iod ,  
. . 

though the  r eg iona l  geo log ic  h i s t o r y  dur ing the  P le i s tocene  epoch h a s  

proven t o  be a  complex problem. In  1937, when the  f i r s t  geo log ica l  survey 

of t h i s  a r e a  was made, a l l  g l a c i a t i o n  i n  western Alaska was r e f e r r e d  to  the  
,, & / a c , ' ' 2 ~ l ' o ~  L- 

Wisconsin &qe  of t h e  P l e i s t o c e n e  epoch; and i n  the Goodnews Bay d i s t r i c t ,  

no cons ide ra t ion  was g iven  t o  the o t h e r  g l a c i a l  and i n t e r g l a c i a l  s t a g e s  

t h a t  might have e x i s t e d .  T h i s  s i t u a t i o n  was changed i n  1940, when a pre- 

L 
Wisconsin g l a c i a t i o n  was recognized by the  w r i t e r  i n  the  t i n  country  of - - 
northwestern Seward Pen insu la ,  and l a t e r  t h a t  yea r  was co r robora t ed  a t  Home. 

This  informat ion was publ ished i n  a  paper by MacNei l ,  Mertie, and Pilsbry 

(1943, p .  69-96). Seward Peninsula  and the  Goodnews Bay d i s t r i c t  d i f f e r  from 
LA- 

t he  region sou th  of t h e  Alaskan Range i n  t h a t  t he  Wisconsin i c e  of southern 

Alaska extended t o  and beyond the  P a c i f i c  s t r and  l i n e ;  and r e g a r d l e s s  of 

whether an o l d e r  g l a c i a t i o n  had occurred,  a l l  t r a c e s  of i t  have been 

o b l i t e r a t e d ,  though its presence was recognized by Capps (1931, p. 1-81  

nor th  of t h e  Alaskan Range. I n  western Alaska, however, t he  o l d e r  g l a c i a t i o n  

+'- 
uas much more ex tens ive  t h a n  t h e  Wisconsin i c e ,  so  t h a t  t h e  evidence f o r  i t s  

e x i s t e n c e  h a s  been preserved.  

~ h r ; a ~ ~ i n ~  O /  

*Nebraskan, I 1  l i n o i a n  and Wisconsin & have no, been recognized 

ol 
on Seward Pen insu la ,  though evidence f o r  d ~ a g s " a ' n  lg l ac i a t ionTi s  s t i l t  lack-  

A 

ing .  High mountains e x i s t  i n  t h e  region e a s t  and nor theas t  of Goodnews Bay, 

a s  i n  the  c e n t r a l  p a r t  of Seward Pen insu la ,  and i t  seems probable t h a t  a  

s i m i l a r    lei st gene h i s t o r y  p r e v a i l s  i n  t h i s  d i s t r i c t .  I n  f a c t ,  a t  l e a s t  

t h r e e  g l a c i a I  s t a g e s  seem necessary  i n  o r d e r  to  exp la in  t h e  geochronology 

L- 
of t h e  p l a c e r  d e p o s i t s .  The Wisconsin i c e ,  a s  a t  Nome, is  be l i eved  n o t  t o  

have extended t o  t h e  p r e s e n t  s t r a n d  l i n e ;  but  i n  any event ,  it appea r s  t o  

have had l i t t l e  o r  no e f f e c t  upon the  formation of t h e  p l a c e r s  i n  t h e  v a l l e y  

of t h e  Salmon River .  One of t h e  e a r l i e r  i c e  s t r e a m ,  however, poss ib ly  of 

~ e b r a y b n  age ,  was s o  ex tens ive  and t h i c k  t h a t  i t  overrode complete ly ,  o r  

n e a r l y  so ,  t he  r i d g e s  on bo th  s i d e s  of the  Salmon River .  But t h e  c o u r s e  

of t h a t  stream was a thwart  t h e  f l o w  of the  i c e ,  and t h i s  e x p l a i n s  why t h e  

p l a c e r s  of  t h a t  v a l l e y  were not eroded and o b l i t e r a t e d .  ' The same, o r  more 
J 

probably a  l a t e r  g I a c i e r  of I l l i n o i a n ( ? )  age ,  severed and des t royed a  p l a c e r  

d e p o s i t  i n  t h e  lower v a l l e y  of Salmon River,  where it  uas not p r o t e c t e d  

by bounding h i l l s .  Evidence f o r  t h i s  ove r r id ing  i c e  s h e e t  c o n s i s t s  of the 

presence of a  small  amount of  f r e e  gold ,  not  merely i n  t h e  p la t inum p l a c e r s  

of t h e  Salmon River ,  b u t  more p a r t i c u l a r l y  i n  the  p l a c e r s  of P la t inum Creek, 

and of Fox Gulch, i t s  headwater t r i b u t a r y .  This  go ld ,  not  de r ived  from the  

u l t r a b a s i c  rocks  of Red Mountain, is  b e l i w e d  t o  have been concen t ra t ed  



frcr: glacial d e w s i t s  Cleriveli fr-rr: t he  qrrzrr ia i r? ;  i c e ,  which ? a s s i b l y  WIS 

I. 

o f  ; ; e b r & s b ( ? )  d e .  Another s i g n i f i c s n t  occurrence is the presence of 

g r a n i t i c  eryat.tics a t  t h e  ncrthern end cf Xed :.Icl;ntzin, ~t a  a a i m < r .  a l t i t u d e  

Y 

of 625 f e e t  aboire see l e v e l .  3 e s e  were prabably depss i t ed  by ~ l l i n o i m ( ? )  

ice, and z'mw t h a t ,  a l t h o t x h  this i c e  did not  f l c v  d3m t h e  v a l l e y  of t h e  

-on River, it must hzve depos i t ed  n o r e i n a l  and g l a c i s f l u v i d  r a t e r i a l s  

at the he& of that s t r e a n ,  which leteter wem rcoved d o v n s t r e m  i n  t h a t  v a l l e y .  
A 

Thus the d e p a s i t s  of g l a c i a l  o r i g i n ,  here a f t e r  descr ibed i n  one of t h e  pey- 
4 

s t r e a k s  of the S a h o n  Valley, m y  heve had t w s  sources,  de r ived  b o t h  frcm 

4' 

~ e b r i s k a n ( ? )  urd ~ l l i n o i e n ( ? )  i c e .  

Tuo payst reaks  e x i s t  i n  t h e  val ley of t h e  Sak.an River. One of the 

s i g n i f i c a n t  feetures of both t h e s e  alluvial d e p c s i t s  i s  that the underlying 

bedrcc'a, at t h e i r  louer e d s ,  is  f a r  below present  sea l e v e l .  If t h i s  

cond i t ion  i s  r e l a t e d  s c l e ly  tc eu-;taAdc c h a ~ ~ e s  fn sert l e v e l ,  it follaws 

either t h a t  both t h e s e  w s t r e a l : s  were fon red  dur ing g l a c i a l  s t eges ,  ukn 

sea l e v e l  uzs much lower t h a  it is  at the presen t  t h e ,  or t h a t  one o f  th*n 

/' 
is  of preglacial ( ~ l i o c e n e )  q e .  

7- 

This  p a r t i a l  h i s t o r y  of g l a c i a t i o n  dur ing t h e  P l e i s t o c e n e  e  och y i e l d s  8 
a  geochronologic record t h a t  is  p a t e n t l y  incomplete;  bu t  t h e  preceding s t a t e -  

ments of f a c t s ,  with t e n t a t i v e  i n t e r p r e t a t i o n s ,  when coupled with the  fo l low- 

ing d e s c r i p t i o n s  of t h e  two payst reaks  i n  the  v a l l e y  of the  Salmon Rive r ,  w i l l  

c o n s t i t u t e  an  i n i t i a l  hypo thes i s  which should l ead  even tua l ly  t o  a  more 

c m p l e t e  unders tanding of the ~ u a  t e rna ry  h i s t o r y .  



f r - ; e t i c * l l y  a l l  t h e  p l u t i n u r .  ixetals 3r; f-r foun5 i n  this d i s t r i c t  

o c c u r  i n  placsrs ~ i t h i x  t he  vzlley o f  the Salmun River and i t s  s e a t e r n  

t r i b u t a r i e s  that head i n  the d u n i t e  o f  Red Kcsztnin. But Susie Creek,  

r s n a l l  s o u t h - f l o l i n g  t r i b u t a r y  of  X e d i c i n e  Creek, t h2 t  heads  i n  the 

p y r ~ x e n i t i c  r o c k s  a e s t  of Suaie !:ountain, c o n t a i n s  no workab le  prystreak. 
1 

The t r i b c t s r i e s  of  the S r l a o n  H i v e r  t h + t  h e z d  i n  t h e  P a l e o z o i c  s e d i ~ e n t a r p  

r o c k s  :xd t h e  ~ v e r l y i n g  vc lc s .n i c  r c c i s  a r e  qcite d e v o i d  of p l a t i n u m .  

These include Quartz Creek,  on t h e  s e s t  t i d e  o f  the Szlmcn V a l l e y ,  and 

K e d i c i n e  Creek, 5ncw Gulch, A n l t a  Creek, and Zappy Creek, on t h e  e a s t  s ide.  
.-. 

T h i s  l o c a l i z a t i o n  o f  t h e  platinum meta l s  i n  Red Mountain l ed  n a t u r a l l y  

t o  a s e a r c h  f o r  d e p o s i t s  of t h e s e  meta ls  a long  the  west s i d e  of t h i s  mountain. 

No l a r g e  s t r eams  a r e  p resen t ,  b u t  a  l a r g e  volume of e l u v i a l  and a l l u v i a l  

d e p o s i t s  b l anke t  its western s lopes ,  extending t o  Kuskokwim Bay. A Large 

amount of d r i l l i n g  and manual prospect ing has been done a long t h i s  fo re l and ,  

notably  dur ing t h e  s w e r  o f  1937, h e n  s e v e r a l  d r i l l s  were m r k i n g ;  b u t  

e s s e n t i a l l y  no platinum has  been found. beach p l a c e r s  a long  t h e  shore  of 

Kuskolcwim Bay a r e  l i kewise  absen t ,  because t h e  s t r and  l i n e  a t  t h e  time of 
I / -  

P l e i s t o c e n e  g l a c i a t l a n  was f a r  rast of the presen t  s t r a n d  l i n e ;  and t h e  

p l a t i n i f e r o u s  g l a c i a l  d e b r i s  has  been moved f a r  offshore .  I n  l a t e r  y e a r s ,  

however, a I i t t I e  platinum ms found and recovered from a small amphi thea t r i ca l  

opening i n  t h e  s o u t h e s t  wall of R e d  Mountain, a s h o r t  d i s t a n c e  n o r t h  o f  the 

l o w  pass  at the head of Pla t inum Creek. 

A l l u v i a l  d e p o s i t s  of t h e  pLatLnum rnetaLs couLd a l s o  be p r e s e n t  a long 

t h e  n o r t h  s i d e  o f  Red Mountain, p a r t i c u l a r l y  because t h e  d u n i t e  extends  to  

and c rops  ou t  a long  t h e  no r th  wa l l  of Smalls River.  But the  v a l l e y  of 

Smalls River  has  been deeply  eroded by an  111i&fan(?l g l a c i e r ,  h i c h  a l s o  

scoured t h e  northwest s i d e  o f  Red Mountafn. Eowever, a  d r i l l  h o l e  was sunk 

192 f e e t  t o  bedrock by t h e  Goodnews Bay Mining Co. a l o n g  t h e  n o r t h  s i d e  of 

t h e  automobile road, about  1% mi les  from Kuskokwim Bcty, and reached 

p l a t i n i f e r o u s  g rave l .  T h i s  p la t inum was appa ren t ly  l o c a l i z e d  i n  a  p o t  h o l e  

t h a t  was not  eroded by the  g l a c i e r ,  as no c o n t i n u a t i o n  of the  d e p o s i t  was 

found . 



Platinum Creek, with a 1er;gth of about 2 mi les ,  has  two t r i b u t a r i e s  

from t h e  no r th ,  c a I l e d  Fox Gulch and S q u i r r e l  Creek. These s t r eams  had 

pays t r eaks  which extended from t h e i r  headwaters t o  t h e i r  mouths; and. Platinurn 

Creek was minable from the  mouth of Fox Gulch t o  i t s  conf luence wi th  Salmon 

River.  The payst r2sk on Pla t inum Creek included stream p l a c e r s ,  and o t h e r s  

t h a t  would more proper ly  be c l a s s e d  a s  bench p l a c e r s ,  though t h e  two types 

were no t  d i s t i n c t l y  de f ined .  A t  t h e  mouth of Fox Gulch, t h e  width of t h i s  

payst reak was 200 f e e t ,  and a t  t h e  confluence wfth Salmon River  i f  had a 

width of a t  l e a s t  400 f e e t .  The dep th  t o  bedrock, l e s s  t h e  s u r f i c i a l  cove r  

o f  moss, ranged going downstream from 12 t o  25  f e e t .  The t o t a l  l eng th  of 

t h e  payst reaks  o f  Platinum Creek, Fox Gulch, and S q u i r r e l  Creek, was about 

3% miles .  The platinum meta l s  occurred i n  t h e  lower f e w  f e e t  of t h e  

g r a v e l s ,  and on the s u r f a c e  of bedrock, and f o r  a few f e e t  w i th in  t h e  c r a c k s  

and c r e v i c e s  of bedrock. These me ta l s  c o n s i s t  of f i n e  g r a i n s ,  which, however, 

a r e  l a r g e r  than those recovered from t h e  payst reaks  of Salmon River .  Nuggets 

a r e  uncommon, though more common i n  FOX Gulch than elsewhere.  The l a r g e s t  

nugget so f a r  recovered had a weight of I troy ounces. 

The pla t inum d e p o s i t s  i n  the  v a l l e y  of Salmon River occur  i n  two pay- 

s t r e a k s ,  one  i n  t h e  p resen t  v a l l e y  f l o o r ,  and t h e  o t h e r  i n  what is  h e r e a f t e r  

c a l l e d  the  bench channel ,  eIong t h e  e a s t e r n  s i d e  of t h e  va l l ey .  The v a l l e y  

pays t r eak  extends  from cla im 7 above Discovery downstream t o  the  lower end 

of c l a im 15 below Discovery, a d i s t a n c e  of about 6 miles .  The bench channe l ,  

a s  def ined by d r i l l i n g ,  extends  from t h e  Associa t ion c la im e a s t  of c la im 9 

above Discovery downstream t o  wi th in  t h r e e  q u a r t e r s  of a mi le  from ~hz&m 

Bay, a d i s t a n c e  of about 10 mi le s ,  bu t  t h e  payst reak h a s  been mined only  a s  

f a r  downstream a s  the  Olson c la im,  where mining was temporar i ly  d i scon t inued .  

These two pays t r eaks  are gene ra l ly  d i s t i n c t ,  and a r e  sepa ra t ed  from one 

ano the r  by a bedrock r e e f .  A t  two p laces ,  however, namely on c la im 2 above 

Discovery and on c l a im 2 below Discovery, t h e  r ee f  df  sappears ,  and t h e  bed- 

rock under lying bo th  pays t r eaks  i s  a t  t h e  same a l t i t u d e .  Th i s  anomaly r e s u l t s  

from adjus tments  i n  t h e  dra inage p a t t e r n  of t h e  bench channel t h a t  occurred 

II 
d u r i n g  t h e  P l e i s t o c e n e  epoch. 



Cer ta in  c h a r a c t e r i s t i c s  of the  two payst reaks  and o the r  c o l l a t e r a I  

evidence bear  d i r e c t l y  upon t h e i r  o r i g i n s  and ages.  The bench pays t r eak  

c o n s i s t s  l a rge ly  from t o p  t o  bottom of beds of c lay ,  wi th  a n  average con ten t  

of about  20 percent  of g rave l ,  gene ra l ly  present  a s  i n l a i d  seams and t h i n  

s t r a t a ,  from one t o  t h r e e  f e e t  th ick .  The cobbles and pebbles t h a t  con- 

s t i t u t e  t h e  g rave l s  a r e  n o t  well rounded, and many of them a r e  f ace ted .  

These a l l u v i a I  m a t e r i a l s ,  without doubt,  were o r i g i n a l l y  of g l a c i a l  o r i g i n .  

The platinum meta l s  occur  mainly on t h e  su r face  of bedrock, and i n  t h e  

uppermost 2 t o  3 f e e t  of bedrock, which i s  g r e a t l y  sha t t e red .  But cons ide r -  

a b l e  platinum a l s o  occurs  wi thin  the  over ly ing 8 f e e t  of c l a y  and i t s  i n -  

c luded g rave l s .  The bedrock, i f  s u s c e p t i b l e  t o  weathering, is  g r e a t l y  

decomposed; i n  f a c t ,  i t  is  gene ra l ly  so much softened by weathering t h a t  i t  

is  amenable t o  panning. Seve ra l  samples of the semi-heavy mine ra l s  i n  t h i s  

bedrock were thus  obtafned. 

The p l a t i n i f e r o u s  c l a y  above bedrock i s  s o  cohesive  t h a t  i t  does  not 

d i s i n t e g r a t e  r e a d i l y  i n  t h e  trommel sc reen  of the  dredge, and this h a s  

caused a  s e r i o u s  l o s s  of t he  platinum meta l s ,  which were n o t  l i b e r a t e d  f o r  

washing and recovery. To remedy t h i s  d i f f i c u l t y ,  the Goodnews Bay Mining 

CO. b u i l t  i n  1966 an experimental  r i g ,  which they c a l l e d  a "mud-hog", t o  

macerate  t h i s  c l a y  and i t s  incIuded g r a v e l s ,  t o  be used i n  r e m r k i n g  t h e  

t a i l i n g s  of t he  bench payst reak l e f t  by the dredge. This  equipment, i n  an 

improve& form, has ev iden t ly  been s u c c e s s f u l ,  as i t s  ou tpu t  y i e lded  a  p r o f i t  

i n  1367. 

The average bedrock g r a d i e n t  of t he  bench channel  is about  50 f e e t  t o  

the  mi le ,  h i c h  i s  about  10 f e e t  g r e a t e r  t han  t h e  bedrock g r a d i e n t  i n  t h e  

v a l l e y  f l o o r ,  so  t h a t  t h e  over ly ing a l luvium i n  t h e  bench channel t h i ckens  

more r ap id ly  than i n  t h e  p resen t  stream channel.  Thus, a t  t h e  nor thern  

l i m i t  of t h e  bench pays t r eak ,  t h e  depth  t o  bedrock was found t o  be only 

15 f e e t ;  e a s t  of Discovery c la im,  the  depth  had increased t o  45 f e e t ;  and 

on t h e  Olson c l a im,  the  dep th  had inc reased  t o  110 f e e t .  One the  Ptarmigan 

bench c la im,  next n o r t h  of t h e  Olson c la im,  the bedrock i s  25  f e e t  Lower 

than t h e  l e v e l  of t h e  Salmon River,  and is  3% f e e t  below sea  l e v e l ;  and a t  

Happy Creek, t he  bedrock under the  bench pays t r eak  i s  a c t u a l l y  50 f e e t  below 

sea  l eve l .  The width of t he  payst reak on t h e  Olson c l a im was 600 f e e t ,  but 

a t  some s i t e s  f a r t h e r  upstream it was a s  much a s  1,000 f e e t .  The bench 

channel i n  the  lower v a l l e y  of t h e  Salmon River  appea r s  from d r i l l i n g  t o  

v e e r  away from t h e  r i v e r ,  a t t a i n i n g  a t  one s i t e  a  dep th  of 200 f e e t ;  and a t  

Chagvan Bay, t h e  dep th  below s e a  l e v e l  may be 250 f e e t  o r  more. Owing t o  

this i nc reas ing  t h i c k n e s s  of  t he  ove r ly ing  a l luv ium,  & l a r g e  d r a g I i n e  

excavator  was used ahead of the  dredge f o r  a t  l e a s t  h a l f  o f  t he  d i s t a n c e  

mined. F i n a l l y ,  however, a t  t h e  OLson c la im,  mining a s  temporar i ly  ended, 

pending t h e  development of new methods f o r  excavat ing an inc reas ing  t h i c k -  

ness of overburden. 



The su r f ace  of bedrock i n  the  bench channel i s  n e a r l y  f I a t  from s i d e  

t o  s i d e ,  with no i n c i s e d  channels ,  thus i n d i c a t i n g  cont inuous  e ros ion  a t  a  

n e a r l y  cons t an t  base  l e v e l  of e ros ion  over a  long per iod of time. T h i s  

c o n d i t i o n  has  made i t  p o s s i b l e  for t h e  a n c i e n t  stream that occupied t h i s  

channel t o  ca rve  away t h e  lower ends of t h e  l a t e r a l  spurs  a l o n g  i t s  e a s t e r n  

s i d e ,  thus  expanding t h e  v a l l e y  floor t o  i t s  s t a t e d  wldth.  I t  i s  a l s o  of 

interest t h a t  t h e  bench pays t r eak  has  been l o c a l l y  enr iched i n  p la t inum 

meta ls  a t  t h e  s i t e s  of t r i b u t a r y  gulches  from the  e a s t  t h a t  d ra ined  a 

st i l l  o l d e r  pays t r eak  h i g h e r  on the  v a l l e y  wal l .  The s f t e s  of t h e s e  a n c i e n t  

gulches ,  however, do not correspond exac t ly  with t h e  p o s i t i o n  of the gu lches  

shown on the  topographic map. T h i s  a n c i e n t  pays t reak has  been found t o  be 

narrow, i n t e r m i t t e n t  (due t o  e r o s i o n ) ,  and too  low g r a d e  t o  be mined. 

The paystrfh'r: and c h a n e l  i n  t h e  p ~ e s e r ~ t  v d e y  f l o o r  d i f f e r s  carkedljr 

from t h a t  of the 'bench channel. The paystreek i s  Ilzrrover, rar4ing from 333 t o  

450 f e e t ,  except a t  the  mouth of Plztinru3 Creek, where l o c d l y  it was as wide 

as a0 feet.  Tie overburdm is shallower, rangiri fror: 30 ro 75 f e e t .  The 
I 

grave ls  a r e  well  rounded, and c l e y  i s  absent .  Also the m e m  s i z e  of the g r a v e l s  I 

i s  g r e a t e r  than those of the  bench chamel ,  though l a rge  boulders e r e  not  a 

problen. Final ly,  the becrock, which i s  qu i te  unveathered, is not  l eve l ,  bu t  

ins tead  shows deep g u t t e r s  with a depth a s  much as 20 feet .  The plat inun netals 

occur mainly on bedrock, i n  t h e  overlying two f e e t  of gravels,  end i n  the upper- 

most 2 f e e t  of sha t te red  bedrock, though co lo r s  a r e  fomd as high as 8 to 10 

f e e t  absve bearcck. The s izes  of the  g re ins  renge f r o n  0.2 inch t o  l e s s  thsn 

.0002 inch ic diameter. 



A highly s ign i f ican t  fez ture  of the pafstrezk i n  the val ley f l o o r  i s  t h a t  

it ends abruptly, o r  a t  l e a s t  becores of noncomerciel grzde, a t  the  lower err? 

3f clailr. 15 below Di-scovery, though i t s  c h a w 1  c o n t i n ~ e s  ?ownstrca~, e t t a fn ing  

at the mouth of t h e  Salnon River a depth of abOLdt 1Sl fee t  below sea leve l .  

Another s ign i f ican t  fezture i s  the occurrence, alcng the e a s t  bank of t h e  

Salmon River, Just above the mcuth of Happy Creek, of an m-cient deposit of 

outwash gravels  of g l a c i e l  or igin.  Clearly the  paystreek from clailr, 15 below .' 
Mscovery downstrean was severed and eroded by z glec ie r ,  perhaps of i l l i n o i s n ( ? )  

age, t h a t  e ~ e r g e d  f r m  tine val ley of Kinegns'n River, reachird high on the narth 

u a l l  of t h a t  val ley.  But the  bench channel, a s  e a r l i e r  s te ted ,  continues 

without in te r rup t ion  t o  Chagvan Eay. Therefore the chennel i n  the val ley f l o s r  

of the Szlrcon River i s  older than the bench channel. 

v' 

The Pleistocene chronology, on the basis of the  avai lable  f a c t s  mi in fe r -  

ences, can a t  best  be only t e n t a t i v e .  I n  the e a r l y  ~ l e i s t o % e n e ,  a g ree t  i c e  

sheet  e p F a r s  t o  hsve csnpletely o r  nearly overridden the  h i l l s  t h a t  bcund both 
g _ / B ~ i ~ f l i n  

sides of t h e  va i ley  of t h e  Sahion River. Tne,iNebraskan ,  fro^ the 

data  lertely acquired a t  EJme, is believed %o hzve produced the  most extensive 

J 
and th lckes t  i ce  shee t  that has existed i n  t h i s  region during the Pleistocene 

epoch. It is t i e r e f o r e  inferred t h a t  the ice  t h a t  overrode the Goodnews Bay 
/ 

d i s t r i c t  was p r o b h l y  of Rebrasiran age. As a r e s u l t  of this g lac ia t ion ,  the 

ve l ley  of the 3alnon River must have received a l a rge  v o l u e  of moreinzl and 

glac iof luv ie l  debris,  most of which wzs subsequently removed by stream erosion. 

This is indiceted by t h e  f a c t  t h a t  no such materials now e x i s t  among the gravels  

that cons t i tu te  the present ve l ley  f loor .  

. The g l a c i a l  and f l u v i d  h i s to ry  during +ke Aftonian, Kulsan, and Ya--south 
Firnes 

-is p r t + i c u l a r l y  obscure. lio record o J M S J g l a c i a t i o n I i s  rvai lable  i n  
Ah 

t h i s  region, but  e u s t a t i c  e f f e c t s  on see l e v e l  nust have been produced; and it i s  
+fine 

poss:ble t h a t  during 6 Kansan- the bedrock f l o o r  of the present 

streem channel wes establ ished,  such t h a t  it is now a b u t  100 f e e t  below sea  leve. 

at the  noutfi of the  Gelmon River. An e l te rna t ive  hypothesis is that the  present 
r /  

stream channel was carved i n  Pliocene t ine ,  and that the gravels fmmedi ately abov, 

it are of preglacidf age, But i n  any event, the basal gravels in the paystreak 

of t h e  valley floor must kave been deposited before t h e  bench paystreak uas 
J 

formed, though i t s  uppernost gravels were doubtless added in pos t - I l l ino ian  

time. Thus the  paystre& i n  t h e  present valley floor of S b n  River is b t h  

older and younger then t h e  bench paystreak. 
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that i s  so we11 kEc'n i n  t h i s  region, par t i cu le r l j .  

i n  t h e  a rea  of the  Tikchik lakes  (!.krtie,  193Ej, i s  believed nwd t c  have beez 

l.' 

r e t h e r  lccal ized,  it is  inprobable t h a t  t h e  $::isconsin ice  reached G fs- 

west es  the  present s t r a d  l i u e .  Therefore it i s  rezsonebly c e r t z i n  t h a t  the  

lr 

Wisconsin ice a ~ d  i ts  resu l t ing  ~ o r d n a l  a d  g lzc i3f luv ia l  deposi ts  have not 

been e f fec t ive  i n  developing the tvo pq-streaks ic the va l ley  of t i e  Salnicn 

River. But it seems probable t h a t  an ~ l l i n z z n  g lec ie r  flowed down the W e y  

of Goodnews River, and extended over i n t o  the  valleys of Tundra Creek and 

Smalls River. The g l a c i e r  that issued f rom the  va l ley  of Kinegnak River was 
Y '  

probably a l so  o f  the  same age. The I l l i n o i a n  g lac ie r  did n a t  flow dom the 

val ley o f  t i e  SSzlmon River, but instead was shunted sexward, sco~l r ing  the  

northwest side of Red Mounta5n. During Its r e t r e a t ,  however, it deposited 

morainal and g l a c i o f l u v i a l  mate r ia l s  at the head of the  va l ley  of the Salmon 

River, and most o f  these  were eventual ly transported down the  valley of t h a t  

streen. It is bebelieved t h a t  they were d e p ~ s i t e d  i n  the bench channel, which 

apparently w a s  t h e  only drainage channel i n  the  val ley of Salmon River a t  t h a t  

time. This explains s a t i s f a c t o r i l y  the  presence of sediments of g l a c i a l  o r i g i n  

i n  the  bench channel, but  a mre d i f f i c u l t  question is  vhen t h e  be~ch channel 

v~ts f i r s t  excavated, a d  made aveilable f o r  the  reception of t h i s  glacial debris .  

Phis channel i n  bedrock had t o  be c z ~ e d  duriry some glacial stage, %%en the  

regional base level of emsZon vas a t  l eas t  250 f e e t  lower than  it is  a t  the 

g l a c i e r  t 3 a t  eenrgec? f r r u  the val ley of Kinegnsk River wauld helre cons t i tu ted  

a b a r r i e r  both t o  erosion 2116 se2irrentation. A possible d t e r n 2 t i ; r e  i s  t h a t  

e 
t h e  bench char -e l  was excavated d u r i ~ g  'bhe Kansan , and t h a t  it was f i l l e d  

L-- Y 

by s e d h e n t s  of g l a c i s 1  o r i g i n  during l a t e  I l l i n o i a n  and e a r l y  Y ~ m o u t h  t h e .  

Under t h i s  hypgthesis, however, the channel i n  the present  ve l ley  f l o o r  c w ~ l d  
L- 

not  a l s o  have been carved i n  Kansan t i n e ,  nor c e r t a i n l y  i n  Bebraskm t ixe ,  

vhen t h e  country was presu;nz?ly su5merged beneath an i c e  sheet .  It follows 
t 

t h a t  the  basal sediments of the  va l ley  channel tray possibly be of Pliocene 

present time. 8ut it s e e m  d i f f i c u l t  t o  envision both t h e  excavation end the 
r; J 

f i l l i n g  of the bench ch-l during I l l i n o i a n  time; moreover the  Xllfnoian(?) 



The dePs;tion of g l e c i d  d e w s i t s  i n  t h e  va l l ey  o f  t h e  3aluon River is  

b e l i c v e c  eve~ t l r a l l y  t o  have f i l l e d  mC overfilled the  ancieat bench chmmel, 

produc i rg  z supe rpos i t ion  c f  t he  s t r e v l  on ta  t h e  wsst s i d e  of t h e  v d l e y .  Thas 

a new s t r e a o  c h m i l  was e s t ab l i shee ,  a p p r o x h a t e l j r  above t h e  o r i g i n a l  v d l e y  

channel. A s  t h e  g l a c i a l  depos i t s  were eroded and c a r i e d  seaward, probably i n  
J 

Wisccnsin t h e ,  Eeceu sedjlrents o f  m n g l e c i e l  o r i g i n  begvl t o  be eroded an6 

depos i t ed  i n  t h e  new charse l ,  t hus  co -e r ing  t h e  p r e - e x i s t i n g  o l d e r  g r a v e l s  c l c s e  - e 04 
t o  bearock. This process  has  continlled 6urilag t h e  post-!!isconsin or Recent &a, 

but s v f f i c i e 3 t  t i m e  h a s  n e t  e l apsed  s ince  the new channel o r i g i n a t e d  t o  b u i l d  

a new pays t r eak  do'mstreun f r m  claim 15 below Discovery. 

The foregoing chronology hzs been fo rnda t ed  ' n t h o u t  recourse  t o  f a u l t i n g  

that m i g h t  have hed an im-mrtant e f f e c t  upon t h e  e s t a b l i s h e d  o r  unrecognized 

changes in t h e  base  l e v e l s  of e ros ion .  Yet faulting, F a r a l l e l  t o  t h e  coas t ,  

has  been reccgnized Lu the sea rch  f o r  submarine p l e c e r s  o f f shore  from N w .  

It f o l l o u s  that .touch more geologic  wark is needed i n  the  Goodnews Bay d i s t r i c t  

before all t h e  kno~m f a c t s  can be s a t i s f a c t o r i l y  explained. 

Platinum metals and gold  

The platinum meta l s  of  the  p l a c e r s  occur e s s e n t i a l l y  i n  two d i s t i n c t  

a l l o y s  intergrown i n  a pseudoeutect ic  f a b r i c ,  which i n  nuggets i s  c l e a r l y  

v i s i b l e  under a low-powered l ens .  These a l l o y s  do no t  have c o n s t a n t  

compositions,  nor  do they  have d e f i n i t e  r a t i o s  t o  one ano the r ;  and f o r  

t h i s  reason they a r e  n o t  i n d i v i d u a l l y  o r  c o l ~ e c t i v e l y  homogeneous. 

Moreover, t he  meta ls  recovered from the  p l ace r s ,  because they have been 

in termingled by s t ream t r a n s p o r t a t i o n  and f o r t u i t o u s  d e p o s i t i o n ,  r ep resen t  

mixtures from many s i t e s  i n  the  o r i g i n a l  lodes.  ChernicaL ana lyses ,  however, 

o f  t he  meta ls  recovered from the  headwaters o f  t he  s t r eams  t h a t  d r a i n  

Red Mountain, where maximum mixing had not y e t  occur red ,  r evea l  c e r t a i n  

general  c h a r a c t e r i s t i c s  of the  lodrs .  Moreover, t hese  a n a l y s e s ,  when 

cha r t ed  by c la ims,  r evea l  a l s o  s i g n i f i c a n t  d a t a  t h a t  have a  bea r ing  upon 

the  regional  physiographic  h i s t o r y ,  and lead t o  an unders tanding o f  the  

sequen t i a l  h i s t o r y  of t h e  two payst reaks  i n  t h e  v a l l e y  o f  Salmon River .  



The platinum me ta l s  a t  t h e  south end of Red Mountain a r e  d i s t i n c t l y  

h ighe r  i n  i r i d ium and osmium than a t  t he  no r th  end, a s  shown by numerous 

chemical ana lyses  o f  t h e s e  a e t a l s  i n  t h e  streams d r a i n i n g  t h i s  mountain. 

Thus t h e  mean t eno r s  of i r i d ium and osmium on Fox Gulch, and on Platinum 

Creek downstream t o  t h e  mouth of S q u i r r e l  Creek, a r e  r e s p e c t i v e l y  27.85 

and 5.24 pe rcen t s ;  on S q u i r r e l  Creek, t he  corresponding v a l u e s  a r e  15.49 

and 3.93 pe rcen t s ;  on Dowry Creek, t hese  va lues  a r e  7.49 and 1.49 pe rcen t s ;  

and on C la ra  Creek, they a r e  6.17 and 0.93 percents .  No a n a l y s e s  of t h e  

platinum me ta l s  from Boulder Creek a r e  a v a i l a b l e ,  and i t i s  t h e r e f o r e  

imposs ib le  t o  s t a t e  whether the  change i n  composit ion from Platinum Creek t o  

CIara Creek i s  o r  is  n o t  l i n e a r  i n  r e l a t i o n  t o  d i s t ance .  I t  shouId a l s o  be 

mentioned t h a t  t he  maximum v a l u e s  of i r i d ium and osmium found on Fox Gulch 

w e  r e s p e c t i v e l y  41.06 and 8.41 pe rcen t s .  Yet t h i s  product f a i l s  t o  q u a l i f y  

a s  osmiridium, on account  of t h e  h igh t eno r  i n  platinum, namely, 47.20 per- 

c e n t .  I n  r e a l i t y ,  t h i s  and a l l  o t h e r  p la t inum me ta l s  found i n  t h i s  d i s t r i c t  

r e p r e s e n t  i n t e rg rowths  i n  v a r i o u s  p ropor t ions  o f  the o r d i n a r y  platinum a l l o y  

and osmiridium. The product  from Fox Gulch merely h a s  t h e  h i g h e s t  r a t i o  of 

osmiridium to  t h e  more common 8Jloy. 

The occurrence  of t h e  p la t inum me ta l s  i n  t h e  d u n i t e  of Red blountain h a s  

been proven i n d i r e c t l y ,  though no pla t inum lodes  have  been d i scove red ,  and 

no samples of p la t inum-bear ing bedrock have  been found. Moreover, a com- 

p o s i t e  of t h i s  dun i t e ,  taken from t h e  sou th  t o  t h e  no r th  end of Red Mountain, 

r eveh led  by a n a l y s i s  no t r a c e  of t h e  p la t inum meta ls .  I t  should be empha- 

s i z e d ,  however, t h a t  t h e  c o n t e n t  of p la t inum meta ls  i n  such a sample was 

probably too  low t o  be d e t e c t e d  by o rd ina ry  chemical a n a l y s i s .  If t h e  
I 
! 

sample had been mi l I ed  and panned, a n  a n a l y s i s  of t h e  r e s u l t i n g  c o n c e n t r a t e s  

might have shown t h e  presence  of platinum. I n  t h i s  connect ion ,  it should  be 

recorded t h a t  the r e s i d u a l  m a t e r i a l  a t  one s i t e  on top  of Red Mountain was 

sampled and concentra ted  i n  1965 by t h e  Goodnews Bay Mining Co., and was 

found t o  c o n t a i n  a smal l  amount o f  t h e  p la t inum me ta l s .  



One mineralogical f e a t u r e  i s  the  l a rge  amount of chromite recovered i n  

the sluice-boxes during the  pLacer mining now and e a r l i e r  done. Nuggets 

/ have been found i n  Lhich c h r m i t e  i s  a t tached to  o r  intergrown with the  

1 platinum metals;  and these ,  t oge the r  with the  Large v o 1 m i  of chromite 

/ recovered i n  the  p lacer  concen t ra t e s ,  lead t o  the be l i e f  t h a t  many of the  

( platinum metals a r e  a s soc ia t ed  i n  bedrock with chromite. A s i m i l a r  condi- 

t i o n  e x i s t s  i n  t h e  Ural Mountains of Russia. In the  l a r g e s t  body of dun i t e  

i n  the  Urals ,  In  the Nishniy-Tagil d i s t r i c t ,  about 600 lenses and i r r e g u l a r  

masses of chromi t e  have been found ,  some of which contained notable  amounts 

1 of platinum, as  here to fo re  descr ibed.  A pa r t  o f  t he  platinum metals  i n  t h e  

l ~ o o d n e v s  Bay d i s t r i c t ,  however, may be sparse ly  and widely d i s t r i b u t e d  i n  

bedrock .  The mean tenor  of platinum metals in t h e  duni te  of Red Mountain 

may be computed by comparing what was probabIy the  o r ig ina l  volume of t h a t  

mountain with t h e  t o t a l  platinum metals  so f a r  recovered and recoverable  i n  

the f u t u r e ,  p l u s  the metals l o s t  i n  mining operations.  Such a computation 

a mean value of @bout 0.13 g r a i n  per cubic  yard, h l c h  n i g h t  ha re  a 

F l u e  of about 3 c e n t s  pe r  cubic yard. Obviously, on1y l oca l  concen t ra t lon r  

o f  p l a t i n n  i n  chromlte,  such as that i n  the  Knitoy Log property i n  the Orals ,  

The cornpasitions of t h e  two a l l o y s  t h a t  conta in  t h e  platinum nlrtals 

have no t  been s p e c i f i c a l l y  determined, f i r s t  because they a r e  v a r i a b l e  and 

second because, f o r  reasons he re to fo re  s t a t e d ,  i t  i s  impossible to  ob ta in  a 

pure s a m p l e  of e i t h e r  aLloy. Approximatety, however, t he  minor a l l o y  

(osmiridium) may be separa ted e l e c t ~ o m a g n e t i c a l l y ,  i f  g ra ins  of very small  

s i z e  a r e  u t i l i z e d  i n  the separa t ion.  A sample weighing 365.53 grams, t h a t  

represented platinum recovered from Discovery claim, Salmon River,  was used 

f o r  t h i s  i nves t iga t ion .  This sample was separa ted by s i ev ing  i n t o  14 

f r a c t i o n s ;  but unfor tunate ly  i n s u f f i c i e n t  ma te r i a l  of -200 mesh was a v a i l -  

a b l e  f o r  an electromagnetic sepa ra t ion  and a chemical a n a l y s i s  o f  t h a t  pa r t  

of the  sample with the  sma l l e s t  paramagnetism. One o f  t he  14 f r a c t i o n s  of 

l a r g e r  s i z e  w a s  t he re fo re  s e l e c t e d ,  weighing 90.95 grams, and t h i s  was 

separa ted e lec t romagnet ica l ly  i n t o  7 subf rac t ions .  One of these  subf rac t ions ,  

weighing 8.13 grams, with the l e a s t  paramagnetism, was analyzed chemically,  

with sepa ra t e  analyses  of the  p a r t s  so lub le  and inso lub le  in aqua r eg ia .  

Thus t h r e e  analyses  were obtained and a r e  shown i n  Table 1. 

a r e  l ikely t o  be of economic Lnteres t .  



Table 1. Compositions o f  p lacer  platinum, and of i t s  
s o l u b l e  and insolubre  f r a c t i o n s ,  Goodnews Bay d i s t r i c t  

{pe rcen t )  (pe rcen t )  ( p e r c e n t )  

Platinum 14.48 93.50 11.52 

I r id ium 71.22 5.78 73.67 

Osmium 11.00 0.00 11.42 

Ruthenium 1.15 0.00 1 . i 9  

Rhodium 2.15 0.72 2.20 

100.00 100.00 100.00 

The physical  p r o p e r t i e s  of t he  two a l l o y s  doub t l e s s  d i f f e r  m a t e r i a l l y ,  

bu t  t h e s e  cannot  be d e t e m i n e d ,  because pure samples of these  a l l o y s  cannot  

be obta ined.  The magnetic p rope re i e s ,  however, a r e  q u i t e  evident  i n  bulk  

samples from the  p l a c e r s .  Thus 4 percen t  of a  sample from Salmon River  was 

found t o  be ferromagnet ic ,  whereas 25 percent  of a  sample from Cla ra  Creek 

ves found t o  be fer romagnet ic .  Th i s  d i f f e r e n c e  i s  doub t l e s s  r e l a t e d  t o  t h e  

change i n  composition of the  platinum meta l s ,  from the south  t o  the  no r th  

end of Red Mountain. That i s ,  t h e  r a t i o  of the major t o  t h e  minor a l l o y  

probably inc reases  i n  t h i s  i n t e r v a l .  A l l  t h e s e  platinum meta l s ,  however, 

a r e  paramagnetic,  though i n  varying degrees .  

A. Composition of e n t i r e  sample o f  8.13 grams, wherein the  r a t i o  

of the so lubre  to the  in so lub le  f r a c t i o n  = 0.37 
C 

B. Composition o f  t h a t  p a r t  o f  A solubLe i n  aqua r e g i a .  

C .  Composition o f  t h a t  p a r t  o f  A i n so lub le  i n  aqua r e g i a .  

This  s u b f r a c t i o n ,  a s  might be expected, con ta ins  no palladium. Analys is  C 

r ep resen t s  approximately the  composition o f  the  a l loyed osmiridium, b u t  i s  

bel ieved to  con ta in  too much platinum; and the  i r id ium,  too, may be too  

high.  The s e l e c t i v i t y  o f  t h e  method is  ind ica t ed  by the  f a c t  t h a t  f o r  the 

o r i g i n a l  f r a c t i o n  o f  90.95 grams, from which Sample A was t aken ,  the  r a t i a  

B 
= 5 .87 .  



A s u a l l  amount of gold i s  recovered with the platinum meta l s  from t h e  

p l ace r s .  The exact  source  of t h i s  i s  unknown, but i t  i s  thought t o  have 

o r ig ina ted  i n  qua r t z  v e i n s  a s soc ia t ed  with the  g r a n i t i c  rocks  a t  t h e  head 

of Smalls River.  The proximate sources of most of t h e  gold a r e  twofold. 

'.' Y' 

An e a r l y  P le i s tocene  g l a c i e r ,  poss ibly  of Xebraskan age,  overrode t h e  v a l l e y  

of Salmon River,  and deposi ted  l a rge  amounts of g l a c i a l  deb r i s .  La te r ,  t h e  

w 
I l l i n o i a n ( ? )  i c e  moved down t h e  v a l l e y  of Goodnews River and spread out 

i n t o  t h e  va l l eys  of Tondra Creek and Smalls River;  and thus  morainal and 

g lac io f  l u v i a l  m a t e r i a l s  were dumped a t  the  head of Salmon River ,  whence 

they l a t e r  were moved down t h a t  v a l l e y  by running m t e r .  The f r e e  gold i n  

the  v a l l e y  of Salmon River has s proximate source i n  both these  gene ra t ions  

of g l a c i a l  deb r i s .  

The d r o s s  of platinum metals  is  r a r e l y  determined, a s  it i s  gene ra l ly  

included wi th  t h e  r e s idua l  black sand under the  heading of "impurit ies".  

Actual Iy  such i m p u r i t i e s  include t h e  a l loyed  d r o s s  of t h e  platinum metals ,  a  

minor amount o f  s i l v e r  and dross  i n  t h e  gold ,  ext raneous  me ta l l i c  impur i t i e s  

such as so lde r  and lead sho t  t h a t  have no t  been removed, minera ls  adhering 

t o  o r  included i n  t h e  platinum metals ,  and  b lack sand t h a t  was impract icable  

t o  remove from t h e  f i n a l  product. The d ross  of n a t i v e  gold ,  which gene ra l ly  

is  copper and i r o n ,  c o n s t i t u t e s  about one pe rcen t  of t h e  go ld - s i lve r  a l loy .  

The d ross  of t h e  major platinum a l l o y  is  be l i eved  gene ra l ly  t o  c o n s i s t  of 8 t o  

10 pe rcen t  of i ron ,  copper,  and n icke l ,  r a r e l y  coba l t .  Chromium, i f  i t  

shows i n  an a n a l y s i s ,  i s  probably not a n  a l loyed  meta l ,  but  mmes from 

' i nc luded  chromite.  Under t h e  microscope, a  few minute included c r y s t a l s  

of c h a l c o p y r i t e  have been i d e n t i f i e d  i n  t h e  Goodner~s product,  so  t h a t  even 

t h e  copper and i r o n  of t h e  a n a l y s i s  of a  p icked sample may no t  be e n t i r e l y  

a l loyed  me ta l s ,  though they dominantly a r e  such. The d ross  o f  t he  osmiridium 

i n  the  Goodnews Bay p l a c e r s  h a s  no t  been determined, but  l i k e  t h a t  from t h e  

Urals and Colombia, probably c o n s i s t s  a l s o  mainly of i r o n  and copper ,  though 

Ln much sma l l e r  amounts than i n  t h e  major a l l o y .  



Some data on the character and amount of the true dross of these 

platinum metals were earlier published by the writer (1940, p. 80-811. 

These are republished b r l o r  as analyses A and 3.  In addition, Chartes J. 

Johnston, of the Goodnews Bay Mining Co., Iater authorized Johnson, 

Hatthey & Co./ to make two complete analyses of platinum metals entirely 

free of black sand, from the Goodnews Bay district. These comprise 

analyses C and D. These four analyses, recomputed free of all constituents 

other than the platinum metals and dross, are shown in the table 2.. 

Platinum 

Iridium 

Osmium 

Ruthenium 

Rhodium 

Palladium 

Iron 

Copper 

Nickel 

Cob1 t 

Table 2 .  Analyses of platinum metals showing dross: Goodr:,is Ezv a j z t r S - t  

(percent) 

A B C D Mean 

57.84 82.25 77 -07 77.09 73.56 

26.15 5.37 10.58 19.54 13.16 

5.71 .54 1.95 2.03 2.56 

-39 .28 .I6 .I6 -25 

1.52 1.45 .94 .94 L.21 

.21 .14 .33 .35 .26 

7.51 9.48 8.54 8.48 8.50 

-40 .37 .43 .41 .40 

.27 .09 Tr Tr .09 

- - - - .03 -- - - ---- .01 

Total 100.00 100.00 LOO .00 100 .OO I00.00 

A. Fox Gulch, Discovery claim. 

B. Clara Creek. 

C and D. Exact localities unknown, but believed to be from Salmon 

River. 

The dross shown in these analyses is the dross of mixed platinum and osmiridium, 

which is somewhat less than that of the major aLloy, but much greater than 

that of the osmiridium alone. 



A l a r g e  volume of h e a q  minerals i s  recovered w i t h  the platinurr. 

metals.  For example, a clean-up a t  one l o c a l i t y  i n  t h e  upper val ley 

of Platinum Creek yie lded 250 ounces of platinum metals  together  with 

2 tons  of concen t ra t e s ,  which were mainly magnetite,  i lmen i t e ,  and chromite. 

The concen t ra t e s  a r e  c l a s s i f i e d ,  and the  platinum metals  a r e  separated on 

a Wilf ley  concentra t ing t ab le .  The f i n e s t  of t h i s  mater ia l  s t i l l  contains  

platinum, and is  ground and fu r the r  concentrated. The platinum metals a r e  

f i n a l l y  cleaned by an ingenious v ib ra t ing  blower. Tine f i n a l  product t h a t  

is  sen t  t o  t h e  r e f i n e r  contains  about 11 percent of impuri t ies ,  of which 

perhaps 8 t o  10  percent  i s  alloyed d ross ,  showing t h a t  the removal of black 

sand by t h e  Goodnews Bay Mining Co. i s  near ly  complete. 

Chemical analyses  

Every cleanup of the  d r a g l i n e  excavators and dredge of the  Goodnews 

Bay Mining Company, s ince  1934, has been graded by s ieving i n t o  8 f r a c t i o n s ,  
mesh ; 

ranging i n  s i z e  from f8 t o  -48 t h e r e a f t e r  the output from each cleanup 
lr 

was s e n t  t o  the  r e f i n e r  (Johnson, Matthey and Co., Inc.)  a t  Malvern, 

Pennsylvania,  though d u p l i c a t e  chemical analyses  have a l s o  been made by t h e  

G r i f f i t h ,  Ledoux, and Baker companies. The s ieving analyses  s i n c e  I943, 

and a l l  t he  chemical ana lyses  s ince  1934, have been made a v a i l a b l e  t o  the  

= i t e r  by the  Goodnews Bay Hining Company. A f e w  analyses  of the  product 

from Clara Creek, made by the  Wildberg Smelting and Refining Co., were 

obtained from the  Clara Creek Mining Co. The data  obtained from the  Goodnews 

Bay Mining Co. comprise 643 s ieving analyses  and 977 chemical analyses .  

A second source of information needs t o  be mentioned. From t h e  25th 

cleanup of 1945, the  w r i t e r  obtained from Charles 3 .  Johnston, Treasurer  of 

the Goodnews Bay Mining Co., a sample of 365.53 grams, t h a t  included 321.84 

/ 0 . 7 r  
grams of platinum metals ,  a l i t t l e  gold ,  and about 18354 percent  d ross .  

This  sample uas taken t o  Malvern, Pennsylvanfa, where it  was opened and 

s ieved i n  t h e  presence of John Cochrane, then Chief Chemist, but  now a Vice 

P res iden t  of t h e  American branch of Johnson, Matthey and Co., Incr. The sample 

was divided by s i ev ing  i n t o  14 f r a c t i o n s ,  and the  I a r g e s t  nf t h e s e  was sub- 

sequent ly  subdivided l n t o  7 o the r  f r a c t i o n s ,  which were separated from one 

ano the r  e lect romagnet ical ly .  Under the  supervis ion of M r .  Gochrane, these  

20 f r a c t i o n s  were sepa ra ted  i n t o  dual subf r sc t ions ,  so lub le  and i n so lubIe  

Lrr aqua r eg ia ,  and 40 complete analyses  were made by E. R. Johnson, a chemist 

irr t h e  empIoy of Johnson, Eiatthey and Co., Inc. Tfte expense of t h i s  work was 

born j o i n t l y  by the Goodnews Bay Hining Co. and by Johnson, Matthey and Co., 

t o  both of whom the w r i t e r  i s  g r e a t l y  indebted. The t h r e e  ana lyses  shown 

i n  t a b l e  1 a r e  based upon a p a r t  of these  r e s u l t s .  
40 



A third source cf information has been annual statements since 1934 

by Charles J . Johnston, treasurer of the Goodnews Bay ?fining Co., of the 
yearly production of the six platinum metals and gold, together with the 

weights of dross and other impurities as determined by chemical analyses. 

From 31 of these statements, omitting those of 1934 and 1935 of doubtful 

accuracy, it has been possible to construct two tables, nos. 3 and 4, 

wheresn are given respectively the annual percentages of the platinum 

metals as well as gold and impurities, and of the platinum metals free of 

gold and impurities. 

Table 3. 

Year Pt 

1936 68.39 

1937 64.95 

1938 72.19 

1939 71.54 

1940 71.77 

1941 72.44 

1942 72.50 

1943 74.68 

1944 74.67 

1945 73.09 

1946 76.24 

1947 77.25 

I948 77.47 

1949 76.86 

1950 75.46 

1951 75.26 

1952 73.23 

1953 71.57- 

1954 73.31 

1955 74.39 

t956 76.19 

1957 75.39 

Percentages of platinum metals, gold, and impurities, 

Goodnews a d i  strict 

Ir 0s Ru Rh Pd Au Impurities 

12.72 3.24 0.24 1.46 0.23 0.45 13.27 

17.28 3.29 .29 1.85 .25 1.08 11.01 

11.24 2.24 .17 .99 .29 1.69 11.19 

12.26 2.57 .20 1.16 .3L 1-63 10.33 

12.34 2.56 .19 1.16 .32 1.80 9.86 

11.05 2.22 .20 1 .31 2.01 10.63 

10.37 2.14 .16 3 1  .36 2.73 10.43 

9.39 1.75 .13 1.21 .36 2.1 10.29 

9.65 1.82 .14 1.21 -37 2.13 10.01 

10.30 2.07 .16 1.31 .34 2.16 10.57 

7.61 1.42 .10 1.12 .39  2.91 10.2L 

5.83 -94 .07 1.01 .38 3.73 10.79 

6.20 1.01 .08 1.04 .39 2.83 10.98 

7.07 1.22 1 1.14 .38 2.54 10.69 

9.13 1.59 .14 1.23 .35 1.64 L0.46 

9.33 1-76 .14 1.28 .35 1.43 10.45 

11.LO 2.15 .18 1.30 .33 1-32 10.39 

12.L9 2.45 .19 1.21 .31 1.66 10.62 

10.91 2.02 -17 1.9 .34 1.37 10.69 

9.83 1-76 .I6 1.3 .38 1.69 10.48 

8.27 1.10 .I0 1.16 .37 1.57 11.24 

8.26 1.42 .I1 1.12 .38 1.70 11.62 





Table 4 (continued) 

Year P t 

1959 87.59 

1960 87.77 

eighted 
84.59 

Table 3 shows t h e  percentages of t he  platinum metals, g o l d ,  and aL1 

impur i t i e s .  S i l v e r  t h a t  was r e p o r t e d  i n  a f e w  of these analyses  i s  a l loyed 

wi th  gold ,  and i n  t a b l e  3 is  included a s  a  p a r t  of t h e  dross .  Table 4 

shows t h e  platinum metals alone,  recomputed t o  t o t a l  100 percent .  The means 

a t  t h e - f o o t  of  each column i n  both t a b l e s  have been computed, not from t h e  

annual percentages ,  (which would be improper),  but  from the  a c t u a l  weights 

of t h e  me ta l s  produced, and a r e  the re fo re  equivalent  t o  wefghted mean values .  

From no o t h e r  platinum f i e l d  i n  t h e  world is i t  p o s s i b l e  t o  s t a t e  with 

p r e c i s i o n  the actua  1 composition of t h e  meta I s  t h a t  c h a r a c t e r i z e  t h a t  

p a r t f c u l a r  f ie1d. 





Other Alaskan deposi ts  

A l luv ia l  platinum metals  have been found to  be widely d i s t r i b u t e d  

i n  Alaska, and p r i o r  t o  the  discovery of t h e  p l ace r s  of Goodnews Bay 

d i s t r i c t ,  had been i d e n t i f i e d  i n  a l l u v i a l  depos i t s  a t  about 20 l o c a l i t i e s .  

A l l  t hese  occurrences cons i s t ed  of small amounts of t he  platinum metals  

found i n  gold p l ace r s ,  and none of these  depos i t s  became s i g n i f i c a n t  

producers  of platinum. These occurrences have been descr ibed by Theodore 

Chapin (1919, p. 137-141), G. L. Harrington (1919, p. 339-351, p, 369-4901, 

A. G. Maddren (1919, p. 299-3191, and J.  3 .  Mertie,  Jr. (1919, p. 233-264; 

L933, p. l34-135). The recognized l o c a l i t i e s  a r e  a s  follows: 

CentraI Alaska 

Gran i t e  Creek, Ruby d i s t r i c t  

Boob Creek, T o l s t o i  d i s t r i c t  

Southern Alaska 

Kahi l tna  River,  t r i b u t a r y  Yentna River 

Cache Creek, t r i b u t a r y  KahiLtna River 

Willow Creek, Cache Creek d i s t r i c t  

Poormsn Creek, Cache Creek d i s t r i c t  

Long Creek, Cache Creek d i s t r i c t  

S l a t e  Creek, Chistochina d i s t r i c t  

M i l l e r  Gulch, Chistochina d f s t r i c t  

Metal Creek, Kenai Peninsufa 

Li tuya Bay, beach depos i t  

W i a k  Island, beach d e p o s i t  

Southwestern Alaska 

Aro l i c  River,  lower Kuskokr~im area 

Snow Gulch, t r i b u t a r y  Arol ic  River,  Lower Kuskokwin a rea  

Bear Creek, t r i b u t a r y  Tuluksak River,  lower Kuskokwim a r e a  

B u t t e  Creek, t r i b u t a r y  Faro Creek, t r i b u t a r y  Arol ic  River,  lower 

Kuskokwim a r e a  

Marshall  d i s t r i c t ,  s eve ra l  l o c a l i t i e s ,  Lower Yukon a r e a  

Seward Peninsula 

Dime Creek, Koyuk d i s t r i c t  

Bear Creek, Fairhaven d i s t r i c t  

Sweepstakes Creek, Fairhaven d i s t r i c t  

Cache Creek i s  a n  eas t e rn  t r i b u t a r y  of the  Kahi l tna  River ,  which flows 

t o  t h e  Yentna River ,  o f  southern  Alaska. Traces  of  gold and platinum were 

panned on the  ba r s  o f  Kahiltna River, but  t he  v a l l e y  o f  t h i s  stream had no 

placers .  On Cache Creek, however, and on a number of i t s  t r i b u t a r i e s ,  

workable p l a c e r s  were found. A dredge which operated on Cache Creek i n  

1917 and i n  subsequent y e a r s ,  commonly recovered abou t  a l e v e l  teaspoonful of  

platinum with  each cleanup, and t h i s  probably r e p r e s e n t s  t h e  maximum 

product ion from any one s i t e .  The w r i t e r s  es t imated t h a t  t he  platinum 

metals  c o n s t i t u t e d  about  0.3 percent  of  t h e  gold  by weight. Small amounts of 

platinum meta l s  were a l s o  found i n  the  upper t r i b u t a r i e s  of t h e  Tokichi tna  

River  which head a g a i n s t  Cache Creek. A l l  t h e s e  s t reams a r e  i n  an  i n t e n s e l y  

g l a c i a t e d  p a r t  o f  ALaska so t h a t  the bedrock sources  of t h e  go ld  and 

platinum a r e  unknown, 



Dime Creek, on Seward Peninsula,  was one of the  b e t t e r  known l o c a l i t i e s  

where t h e  platinum metals were found i n  gold p lacers .  The tenor  was es t imated 

by Harrr ig ton a t  one ounce per $5,000 i n  p l ace r  gold ,  which, when the  p r i c e  

o f  gold was $20.67 pe r  f i n e  ounce, amounted t o  about t h a t  found on Cache 

Creek. During t h e  season of 1917, 35 ounces platinum metals were produced 

on Dime Creek. Another small producer was Boob Creek, i n  t h e  To l s to i  

d i s t r i c t ,  where 3.3 ounces were repor ted  t o  have been so ld ,  but not 

neces sa r i l y  produced, i n  1917. The v a l l e y  of Dime Creek, and the  o t h e r  
/ 

t r i b u t a r i e s  of t h e  Koyuk River were no t  overridden by Wisconsin i c e ,  but 

t h e  bedrock sources  of the  platinum meta ls  have not been d e f i n i t e l y  recognized. 

The same i s  t r u e  f o r  Boob Creek, and t h e  p l a c e r s  of the  Ruby d i s t r i c t ,  though 

bedrock has  been recognized of a type t h a t  could have supplied platinum 

metals.  

The production of p l ace r  platinum ove r l aps  i n  time the  lode production 

from t h e  S a l t  Chuck mine, i n  southeas tern  Alaska; and a s  t h e  two kinds  o f  

product ion  were combined i n  t h e  s ta tements  of t h e  Geological  Survey a f t e r  

1917, no s a t i s f a c t o r y  es t imate  of annual o r  t o t a l  p l ace r  production can b e  

given, though the  recorded annual product ion  began with 8 1/3 ounces i n  

1916, and was repor ted  by Brooks (1922, p. 23 t o  have been 53.4 ounces 

i n  L917. The gold p l ace r s  of Snow Gulch, Bear Creek, and But te  Creek were 

prospected and worked by t h e  Goodnews Bay Mining Co.: but t h e  platinum t h a t  

Chemical analyses  

Four analyses  o f  t he  platinum meta ls  o f  Alaska were made i n  the  

l abo ra to ry  o f  t he  U.S.  Geological  Survey by R. C .  Wells,  and published 

by Harrington'(L9@Maddren (L9I91, and Mert ie  L 1 9 L l r - 1 1 .  i n  add i t i on ,  

t h r ee  supe r io r  ana lyses  were made by Johnson, Matthey and Co., a t  t h e  reques t  

of t h e  Goodnews Bay Mining Co., of the platinum me ta l s  from Snow GuLch, 

Bear Creek, and Bu t t e  Creek. Ruthenium was not determined i n  t h e  

U.S. Geological  Survey analyses ,  and a cons ide rab le  p a r t  o f  the  i r id ium 

was no t  s epa ra t ed  from t h e  osmium. These ana lyses ,  recomputed f r e e  o f  

impur i t i e s  t o  t o t a l  100 pe rcen t ,  a r e  shown i n  t a b l e  5. 

was recovered was added t o  t h a t  produced i n  the e a r l y  years  of mining i n  t h e  

Goodnews platinum placers .  



Table  5. - - h d l J - s r a  cf klesk;m plecer p la t i nw  m e t d s  

( p r c e n t  ) 

A B C D E F G 

Platinum 98.1 88.8 51.4 64.8 76.32 72.82 59.07 

Iridium . 5  4.7 12.3 10.0 8.34 15.58 15.38 

Iridium p h s  osmium .7 4.3 34.8 24.2 ---- ---- ---- 

Osmium ---- ---- ---- ---- 8.34 8.17 14.82 

Ruthenium N.D. N.D. N.D. N.D. 5.05 2.29 9-31 

Rhodium .4 1.1 1.5 .g 1.26 .78 96 

Palladium .3 1.1 Tr -1 -69 - 36 .46 

T o t a l  100.0 1 W . O  100.0 1 . 0  100.00 100.00 100.00 

A. Boob Creek, T o l s t o i  d i s t r i c t ,  c e n t r a l  Alaska. Analys t ,  R .  C .  Wells.  

B. Dime Creek, Seward Peninsula .  Analyst ,  R .  C. Wells. 

C. Poorman Creek, t r i b u t a r y  P e t e r s  Creek, Cache Creek d i s t r i c t ,  

southern  Alaska. Analyst ,  R. C .  Wells.  

D. Canvas P o i n t ,  west coas t  of Kodiak I s l and .  Analyst ,  R. C .  Wells,  

E. Snow Gulch, Analysis,  Johnson, Matthey & Co. 

F. Bear Creek. Analysis,  Johnson, Matthey & Co. 

G.  Bu t t e  Creek. Analys is ,  Johnson, Matthey & Co. 

These analyses  a r e  highly v a r i a b l e  i n  t h e i r  c o n t e n t s  of t he  s i x  

platinum meta ls .  The conbined con ten t s  of i r id ium and osmium i n  samples 

C, D, E ,  F ,  and G range  from 17 t o  47 percent ,  but samples E, F ,  and G a r e  

much h ighe r  i n  ruthenium than any samples from the  Goodnews Bay d i s t r i c t .  

The a n a l y s i s  of sample C b e a r s  some resemblance t o  t h e  ana lyses  o f  t he  

samples from Fox Gulch, i n  t h e  Goodnews Bay d i s t r i c t .  Analys is  A appears  

t o  r ep re sen t  a  s i n g l e  platinum a l l o y ,  wherein the o t h e r  e lements  a r e  

s c a n t l y  r ep re sen ted .  Analys is  B may r ep re sen t  a  major platinum a l l o y  

mixed o r  intergrown wi th  a  small  amount of osmiridium, but t h e  percentages  

a r e  too  i n d e f i n i t e  t o  draw any c e r t a i n  conclusfons.  Analyses C t o  G ,  

i n c l u s i v e ,  d e f i n i t e l y  r ep re sen t  mixtures o r  i n t e rg rowths  of two a l l o y s ,  

one mainly p la t inum and t h e  o t h e r  osmiridium. For samples E t o  G,  i nc lu -  

s i v e ,  t h i s  conclus ion i s  f o r t i f i e d  by t h e  r e l a t i v e l y  h igh percentages  of 

ruthenium. 



P l a t i n i f e r o u s  p l ace r  gold 
L-' 

A t e r r e s t r i a l  fom,a t ion  of T e r t i a q  age crops  out  south  of t he  

Yukon River i n  Alaska, end extends  f r o n  the  i n t e r n a t i o n a l  boundary h'. 60a W. 

f o r  about  90 mi les .  East  of t h e  i n t e rna t iona l  boundary, t h e s e  rocks  extend 

i n t o  Canada f o r  an undetermined d i s t ance .  This  b e l t  ranges  from a  width of 

2 mi les  o r  l e s s  a t  t he  boundaq  t o  a s  much a s  13 miles  i n  t he  v a l l e y  of 

Seventymile River,  sou th  of Eagle.  A t  i t s  western l i m i t ,  t he  b e l t  t h i n s  

considerably ,  and west of Thanksgiving Creek i s  overlapped by unconsolidated 
i 

a l l u v i a l  depos i t s  of P l iocene  and P le i s tocene  age.  

A b a t h o l i t h  of g r a n i t i c  rocks  crops south  of t h e  t e r r e s t r i a l  b e l t  a t  

d i s t a n c e s  ranging from 4 t o  15 miles ;  and from qua r t z  ve ins  and o the r  

sources  r e l a t e d  t o  t h e  g r a n i t i c  rocks much n a t i v e  gold has  been l i b e r a t e d  

by weather ing and eros ion.  The g r a n i t i c  rocks and t h e i r  lodes  a r e  be l i eved  

J t o  be of ~ e s o i o i c  age ,  but  were bared t o  e ros ion  i n  e a r l y  T e r t i a r y  t ime; 

and t h e  gold from t h e  r e l a t e d  lodes  was t r anspor t ed  northward by streams 

and depos i t ed  i n  beds which l a t e r  were i ndura t ed  t o  form p a r t s  of t h e  

L- 
t e r r e s t r i a l  formation.  This  T e r t i a r y  format ion thus  became a  proximate 

source  of n a t i v e  gold ,  and many of t he  v a l l e y s  of s t reams t h a t  f low north- 

ward from t h e s e  rocks  con ta ins  gold p l a c e r s  which e x i s t  both a s  t e r r a c e  

d e p o s i t s  and a s  younger depos i t s  i n  t h e  p r e s e n t  v a l l e y  f l o o r s .  The p r i n c i p a l  

s t reams whose v a l l e y s  have gold p l a c e r s  der ived from such sources  a r e ,  

named from e a s t  t o  west,  American Creek, Wolf Creek, Mission and Exce l s io r  

Creeks,  s eve ra l  south-flowing t r i b u t a r i e s  of t h e  Seventymile River ,  a  small  

s t ream c a l l e d  Fourth of Ju ly  Creek t h a t  f lows n o r t h w r d  t o  t he  Yukon River ,  

n? 
Washington Creek, c e r t a i n  t r i b u t a r i e s  of t h e  Charley River,  Sap Creek, 

Coal Creek, Woodchopper Creek, Webber Creek, and Thanksgiving Creek. The 

r e g i o n a l  and economic geology of t h e  g r a n i t i c  racks ,  t h e  t e r r e s t r i a l  forma- 

t i o n ,  and t h e  p l a c e r s  der ived theref rom have been descr ibed by the w r i t e r  

(1937, p. 251-261, and 1942, p. 213-264) i n  two e a r l i e r  pub l i ca t ions .  



None of the  g o l d  p lacers  t h a t  or ig inated  in  the  manner above described 

con ta ins  t he  smalrest  trac.- of f r e e  platinum metals. Nevertheless,  

t h r e e  samples of the  p lacer  gold were se lec ted  by the I-rri ter  f o r  complete 

ana lyses ,  with specia l  reference  to any content of al loyed platinum metals.  

T h i s  work was done in  the  labora tory  of t h e  U. S. Geological Survey by 

R. E. Stevens. The r e s u l t i n g  analyses recomputed t o  t o t a l  100 percent ,  

together  with t h e i r  l o c a l i t i e s ,  a r e  shown i n  t a b l e  6 .  

Table 6 .  --Analyses of p l ace r  go ld ,  Yakon Valley, Aleska 

(wr cent  ) 

38 A M t  27 38 A Kt 557 38 A Mt W a  Mean 

~ 0 1 d  81.13 88.23 93 17 67-51 

Silver  18.33 n.21 6.19 11.91 

platinum .20 .2a -42 -30 

I r id ium .G2 -05 Trace .M 

Rhodium None None None None 

Palladium None Trace None Trace 

Lead -06 -07 108 -07 

Mercury -10 -05 .02 .06 

Iron .oB 07 .or -07 

Copper -03 .01 -04 -03 

zinc .& -03 .01 03 

Cobslt E m  %one None None 

Bickel  Eone gone None Hone 

Bismuth KO= Hone None None 

Tin Trace 'Prace Trace Trace 

Total 100.00 100.00 100.00 100.00 

38 A ~t 57 ~ourth of JUU creek, T miles  &line fro= muth. C/~J/J$ />-E Z-''-J 
j8 A m Sol Yocdehoppr Creek, 4 miles airline - mu-. z$ 6 2z*d 



These analyses represent  three  grades of  nat ive  g o l d ,  having f i nen r s ses  

r e spec t ive ly  of 811, 882, and 9 3 2 .  Sample 38 A Mt90a, with gold of t h e  

h ighes t  grade,  contained the  l a r g e s t  amount of platinum metals.  This h igh 

grade gold was being mined i n  l a r g e  volume in  1938 by a  dredge, and t h e  

ope ra to r s ,  when informed by the  w r i t e r  of the  content of platinum metals  

i n  t h e i r  product,  t r i e d  t o  recover payment f o r  the  same. Payment, however, 

w a s  refused,  because the United S t a t e s  mint claimed the  platinum metals  

a s  seignorage. Thereupon the  ope ra to r s  took s t eps  t o  recover t h e  value of 

t h e  platinum metals by having them separated from the  gold before the l a t t e r  

was so ld .  This yielded an increment in  g ross  p r o f i t  of about 1.3 percent ,  

from which, however, t h e  cos t  of the pretreatment of the  gold had to be 

deducted. 

This  occurrence of platinum metals i n  nat ive  gold i s  not unique, as 

s i m i l a r  gold  has  been mentioned by o t h e r s ,  but i t  probably i s  one o f  the  

b e s t  authent ica ted q u a n t i t a t i v e l y .  I t  is  a l s o  known t h a t  s i g n i f i c a n t  amount: 

of t h e  platinum metals a r e  recovered i n  the  r e f i n i n g  of gold and copper. 

From these  considera t ions ,  i t  follows t h a t  nat ive  gold conta ining small  

amounts of a l loyed platinum metals  may be more commonplace than is 

gene ra l ly  recognized. 

Exploration i n  AIaska 

The platinum metals  have been shown t o  e x i s t  a t  many widely separated 

s i t e s  i n  Alaska; and one workable lode and one important p l a c e r  deposi t  

have been developed. These occurrences should o f f e r  encouragement f o r  a  

c a r e f u l  search throughout t h e  s t a t e  f o r  new deposi ts .  It is t r u e  t h a t  a  

g r e a t  deal  of prospect ing has been done i n  Alaska, bu t  t h i s  work has had 

f o r  i t s  p r i n c i p a l  o b j e c t i v e  the discovery of gold placers .  Natfve platinum 

could r e a d i l y  be overlooked i n  panning streams f o r  goId, a s  t h e  ordinary  

prospector  might not  have been impressed by the  presence of s t e e l y  looking 

g r a i n s  i n  h i s  gold pan. This  apparently was t r u e  Ln t h e  Goodnews Bay 

d i s t r i c t ,  a s  t h i s  a r e a  was well known and access ib Ie  t o  prospectors  f o r  a t  

l e a s t  25  yea r s  before  the i n i t i a l  discovery of platinum m s  made. Therefore 

such e a r l i e r  prospect ing by men searching p r imar i ly  f o r  gold must be g r e a t l y  

discounted. 



The search  f o r  platinum lodes,  however, i s  a p r o j e c t  t h a t  r e q u i r e s  

unders tanding of t h e  d i f f i c u l t i e s  invulvecl, and nay be beyond the  c a p a b i l i -  

t i e s  and resources  of ordinary  prospectors .  P la t inu3-bear ing lodes ,  srrch 

a s  t hose  of Canada, South Af r i ca ,  and S i b e r i a ,  a r e  gene ra l ly  depos i t s  of 

s u l f i d e s  of copper and nickel .  Those s u l f i d e s ,  i f  not destroyed by weathering,  

couId be recovered i n  concentra ted  form by panning a l l u v i a l  depos i t s ;  and i f  

they a r e  thought t o  be platinum-bearing,  may be submitted f o r  a n a l y s i s .  On 

t h e  o t h e r  hand, i f  t h e  s u l f i d e s  have been destroyed by weathering,  t h e  

l i b e r a t e d  platinum minera ls ,  because they a r e  s o  f ine-gra ined,  a r e  l i k e l y  to  

have been f l o a t e d  by water ,  and t o  have been widely d i s t r i b u t e d  f a r  down- 

stream. And i f  t he  platinum meta ls  a r e  chemically combined with the  s u l f i d e s ,  

t h e  s c a t t e r i n g  is  s t i l l  more d i f fu se .  Hence the  gold pan has  a l imi t ed  

a d a p t a b i l i t y  i n  prospect ing  f o r  pIatinum lodes.  

- Smal l  samples of bedrock w i l l  no t  be  u se fu l  f o r  a n a l y s i s ,  because the 

platinum me ta l s  a r e  so spa r se ly  and widely d isseminated ,  both  a s  n a t i v e  

platinum and platinum mine ra l s ,  t h a t  such analyses  w i l l  be undependable. 

Large samples o f  bedrock w i l l  be needed, and i n  a country  I i k e  Alaska,  

t h e s e  w i l l  have t o  b e  t r anspor t ed  long d i s t a n c e s  t o  g e t  them t o  a l abo ra to ry  

where they can  be crushed,  mi l l ed ,  and concentra ted  p r i o r  t o  a n a l y s i s .  

Bearing i n  mind t h e s e  o b s t a c l e s  and safeguards ,  and the lack  of cheap 

t r a n s p o r t a t i o n  throughout most of Alaska, i t  is  no t  s u r p r i s i n g  t h a t  t h e  

search  f o r  platinum lodes  i n  t h i s  s t a t e  has  s o  f a r  been unsuccessful .  

F i n a l l y ,  ana lyses  f o r  t he  platinum meta1s)'should no t  be attempted by a n  

ordinary  a s saye r  o r  chemis t ;  i n  f a c t ,  a s saye r s  of e x c e l l e n t  r e p u t a t i o n  have 

f a i l e d  i n  such work. In s t ead ,  t h e  samples should be submitted t o  p roces so r s  

of the pla t inum me ta l s ,  o r  t o  o t h e r s  t h o  a r e  f a m i l i a r  with t h e  chemical 

methods required .  Supe r io r  analyses  f o r  t h e  platinum meta ls  a r e  very 

expensive,  and f o r  t h i s  reason,  t h e  prospect ing  f o r  p la t inum lodes  w i l l  have 

t o  be done by mining companies with adequate f i n a n c i a l  backing. 



1 Geologic maps on reconnaissance or  exploratory s c a l e s  a r e  now ava i l ab le  

/ f o r  most of Alaska; and more de ta i l ed  maps a r e  loca l ly  avai lable .  Ultra- 

bas ic  and gabbroic rocks ,  t h s  hostrocks o f  most of  t h e  platinum metals,  w i l l  

appear on these maps; and such rocks w i l l  serve a s  a f i r s t  guide t o  concerns 

( that a r e  f i n a n c i a l l y  ab le  t o  undertake prospecting f o r  platinum metals. 

One example of an a r e a  t h a t  shouId be prospected i s  i n  the Yukon-Tanena 

1 region,  of i n t e r i o r  Alaska, where u l t r a b a s i s  and basic  rocks. crop out  

in t e rmi t t en t ly  f o r  a d i s t ance  of about 90 miles  from the  headwaters of 

Salcha River west-southwestward t o  the  Tanana River, about 25 miles  south- 

e a s t  of Fairbanks. Similar  examples m y  be found i n  o t h e r  p a r t s  of Alaska. 

Most of these  p r o j e c t s  w i l l  require  the use of he l i cop te r s .  
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