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i NTRODUCT l ON 

The g r a v e l s  and s u r f i c i a l  geology o f  t h e  Por tage Creek dra inage,  Lake 
C la r k ,  A laska were b r i e f l y  examined on September 21-22, 1977, t o  de te rmine  
the cha rac te r ,  genesis ,  and e x t e n t  o f  g o l d  and heavy minera l  p l ace rs  i n  
Por tage Creek. 

LOCATION AND GEOGRAPHY 

Por tage  Creek i s  a small d ra inage  system wh i ch  f l ows  from n o r t h  t o  sou th  
i n t o  Lake C l a r k ,  a  l a r g e  s t r u c t u r a l l y  c o n t r o l l e d  l a k e  on t he  west s i d e  o f  t h e  
southern A1 aska Range approx imate ly  180 m i  l e s  (288 km) southwest o f  Anchorage, 
Alaska ( f i g .  1 ) .  Por tage Creek d r a i n s  i n t o  t h e  n o r t h  s i d e  o f  Lake C l a r k  about  
35 m i l e s  (56  km) no r theas t  o f  i t s  o u t l e t .  The genera l  reg ion  i s  c h a r a c t e r i z e d  
by r e l a t i v e l y  s teep  mountain s lopes up t o  4,800 f ee t  (1,528 m) i n  e l e v a t i o n  and 
r e c e n t l y  inti sed, g l a c i a l  l y  scoured U-shaped Val l e y s  which en te r  La te  C l a r k  
( a l t i t u d e :  254 feet;  77 m). 

Boreal  f o r e s t  vege ta t i on  i s  w e l l  developed on lower  mountain s lopes ,  f l o o d  
p l a i n s ,  r i v e r  v a l l e y s ,  and a l l u v i a l  fans ,  and c o n s i s t s  o f  w h i t e  spruce s tands,  
b l a c k  spruce muskeg and bogs, paper b i r c h ,  balsam, pop la r ,  w i l l o w s ,  and a l d e r  
(Racine & Young, 1978, p .  7 ) .  

F i gu re  1 .  Loca t i on  of s tudy  area. 



The c l  imate i s  moderate ly  cool  and wet and i s  i n f l uenced  by m a r i t i m e  weather  
systems o f  B r i s t o l  Bay and Cook I n l e t ;  however, due t o  mountain b a r r i e r s ,  t h e  
area shares some o f  t h e  temperature extremes t y p i c a l  o f  the  i n t e r i o r  o f  A laska.  
Temperatures can p lunge t o  -50°F ( - 4 5 0 ~ )  i n  w i n t e r ,  b u t  the  c l i m a t e  i s  u s u a l l y  
m i l d ;  Lake C l a r k  e x e r t s  a  moderat ing i n f l u e n c e  on t h e  temperature range c f  t h e  
reg ion  u n t i l  i t  f r eezes  over  (Behnke, 1978). The mean d a i l y  maximum tempera tu re  
i n  J u l y  i s  about 6 6 ' ~  ( 1 8 O ~ )  whereas t h e  mean d a i l y  minimum temperature i n  
January i s  about O°F ( - 1 8 O ~ ) .  The average annual p r e c i p i t a t i o n  i s  about 24 
inches (61 cm) ( ~ a h r h a f t i g ,  1965). Por tage  Creek i s  c u r r e n t l y  w i t h i n  Lake C l a r k  
Na t i ona l  Monument, e s t a b l i s h e d  December 1, 1978. 

HISTORY OF MINING ACTIVITY 

P lace r  g o l d  was d iscovered  i n  t he  Lake C l a r k  r eg ion  s h o r t l y  a f t e r  1300 and 
min ing  commenced on Por tage Creek sometime p r i o r  t o  1909 when severa l  ounces o f  
coarse g o l d  were recovered from sha l low g r a v e l  d e p o s i t s  on bedrock ( ~ r o o k s ,  1910, 
p. 200).  Among t h e  e a r l y  p rospec to rs  o f  Por tage  Creek was O l i v e r  B. M i l l e t t ,  t h e  
miner  who a long  w i t h  W i l l i a m  D i e t e r i n g  d i scove red  t he  g rea t  ' w h i t e  channe l '  de- 
p o s i t s  i n  t he  K l o n d i k e  ( ~ e r t o n ,  1977, p .  193-195; T e r r y  G i l l ,  o r a l  comm.). L a t e r ,  
d u r i n g  1910-1912, severa l  i n d i v i d u a l s  recovered about  100 ounces o f  coarse g o l d  
wo r th  $2,000, a l l  f rom g rave l s  w i t h i n  Por tage  Creek canyon ( ~ a p p s ,  1935, p. 9 4 ) .  
A d d i t i o n a l  g o l d  m i n i n g  ven tu res  took  p l a c e  on Por tage  Creek i n  1913  r rooks and 
o the rs ,  1914, p. 64),  i n  1917  artin in and o t h e r s ,  1919, p.  33) and 1918  a art in, 
and o t h e r s ,  1920, p. 35) bu t  t h e r e  i s  no r e c o r d  o f  a c t i v i t y  d u r i n g  t h e  1920 's  
and most o f  t h e  1930 's  (capps, 1935, p. 94).  Much o f  t h i s  e a r l y  work u t i l  i z e d  
p r i m i t i v e  ' p i c k  and shove l '  methods f o r  g o l d  recovery .  Fred Bowman began m i n i n g  
t h e P o r t a g e C r e e k g r a v e l s , i n  1 9 3 9 a n d c o n t i n u e d u n t i l  1958 (smi th ,  1941, p. 37, 
Holdsworth,  1357, p. 68) work ing p o r t i o n s  o f  n i n e  c l a ims  shown on p l a t e  1  w i t h  
h y d r a u l i c  methods. T e r r y  G i l l ,  a  l o c a l  a rea  p l a c e r  miner ,  completed m i n i n g  and 
assessment work f o r  t h e  Bowmans on Por tage  Creek i n  1960. F red ' s  son, Howard, 
has con t inued  p rospec t i ng ,  m in ing ,  and development work on t he  n i n e  c l a i m s  s i n c e  
the  l a t e  1950 's .  A  t o t a l  p roduc t i on  f i g u r e  f o r  Por tage Creek i s  n o t  a v a i l a b l e ,  
bu t  p robab ly  does n o t  exceed 1,000 t r o y  ounces o f  go ld .  

BEDROCK GEOLOGY 

No a t t emp t  was made t o  map the  bedrock u n i t s  o f  t he  area and t h e  f o l l o w i n g  
d i scuss ion  i s  based on v e r y  b r i e f  obse rva t i ons .  The r o c k  u n i t s  i n  t h e  Por tage  
Creek a rea  have been shown on geo log i c  maps o f  t h e  a rea  as lower J u r a s s i c  sand- 
s tone,  a r g i l l  i t e ,  and v o l c a n i c  rocks o f  t h e  Ta l kee tna  Format ion  artin in and Katz ,  
1912; Bei  kman, 1978) ; however, t h i s  assignment w i  11 p robab ly  be m o d i f i e d  when 
more recen t  work by t h e  U.S. Geo log ica l  Survey Lake C l a r k  (AMRAP) p r o j e c t  i s  r e -  
leased. Rock types  c ropp ing  o u t  i n  Por tage  Creek canyon i nc l ude  r e g i o n a l l y  meta- 
morphosed s c h i s t ,  metabasi te ,  p h y l l i t e ,  p o ~ a h y r o b l a s t i c  h o r n f e l s ,  and g r a n i t i c  
i n t r u s i v e .  

The g r a n i t e  o r  a l a s k i t e  ( t h i n  s e c t i o n  and hand specimens examina t ion  o n l y )  
i s  a  t an  t o  p i n k i s h ,  medium gra ined ,  e q u i g r a n u l a r  rock  c o n t a i n i n g  abundant K- 
f e l d s p a r  phenocrys ts  up t o  5 mm long. I t  l o c a l l y  con ta ins  1 -5  pe rcen t  b i o t i t e  
g r a i n s  d i s t r i b u t e d  homogeneously th roughout  t h e  groundmass bu t  ma+ic m i n e r a l s  
a r e  sometimes l a c k i n g .  The p l u t o n  c rops  o u t  i n  b l u f f s  and stream c u t s  on 'Number 
4 and 3 Above D i scove ry '  c l a ims  ( p l a t e  1 ) .  X e n o l i t h i c  fragments o f  b o t h  g r a n i t e  



and count ry  rock occur w i t h i n  the contac t  zone o f  the  g r a n i t i c  body where p y r i t e  
i s  l o c a l l y  abundant. 

An aureo le  o f  brown t o  gray, very  f i n e  gra ined po rphy rob las t i c  h o r n f e l s  a 
few meters wide occurs adjacent t o  the  g r a n i t e  on the  'Number 3 Above D iscovery1  
c la im .  I n  t h i n  sec t ion ,  the h o r n f e l s  i s  composed o f  rounded porphyrob las ts  o f  
c h l o r i t e  and ep ido te  group minera ls  i n  a groundmass o f  andalusi  t e ( ? )  , quar t z ,  
a l b i t e ,  and opaque minera ls .  C a l c i t e  v e i n l e t s  a few m i l l i m e t e r s  wide c u t  the  
h o r n f e l s  zone. Downstream from the 'Number 2 Above Discovery1 c la ims the  horn- 
f e l s  g r a d u a l l y  grades i n t o  dark-gray p h y l l i t e  and s l a t e ,  l i g h t - g r a y  s i l i c e o u s  
a r g i l l i t e ,  and medium- t o  dark-green c h l o r i t e - r i c h  a c t i n o l i t i c  g reensch is t .  I n  
t h i n  sec t i on ,  the  s c h i s t  i s  composed o f  a c t i n o l i t e  needles l a r g e l y  a l t e r e d  t o  
c h l o r i t e ,  i n  a groundmass of  magnet i te ,  f e l d s p a r ,  epidote group m ine ra l s  and 
quar tz .  Th i s  minera l  assemblage probably represents  a lower-greenschist  f a c i e s  
metamorphi sm. 

The coun t r y  r o c k . i s  f o l i a t e d  b u t  composi t ional  banding g e n e r a l l y  p a r a l l e l s  
the  most pervas ive  f o l  i a t  ion observed i n  t he  rocks. The f o l  i a t  i on  general l y  
s t r i k e s  N. 40-70° E.and d ips  s teep ly  t o  v e r t i c a l l y  al though secondary cleavage 
l o c a l l y  obscures t h i s  general r e l a t i o n s h i p .  

LATE QUATERNARY t i  l STORY 

Most o f  t he  f o l l o w i n g  d iscuss ion  on Quaternary h i s t o r y  i s  based on photo- 
geo log ic  and ground reconnaissance. Portage Creek i s  i n  the process o f  r e a d j u s t i n g  
i t s  l o n g i t u d i n a l  p r o f i l e  f o l l o w i n g  ex tens i ve  l a t e  Quaternary g l a c i a t i o n  o f  the  
region.  Rapid stream i n c i s i o n  and headward e r o s i o n  by Portage Creek subsequent 
t o  g l a c i a t i o n  have notched a canyon 50-150 m deep i n t o  the former g l a c i a l  v a l l e y  
f l o o ~ .  I n c i s i o n  i s  i n  response t o  a r e l a t i v e  lower ing  o f  the l o c a l  base lev31 by 
g r e a t e r  deepening o f  the  main Lake C la rk  t rough  r e l a t i v e  t o  i t s  t r i b u t a r i e s .  Th is  
s i t u a t i o n  i s  common i n  areas o f  ex tens i ve  v a l l e y  g l a c i a t i o n  and produces the  
c l a s s i c  hanging-val l e y  form. 

I n  t h e  upper Lake Clark v a l l e y  several  v igorous convergent i c e  streams 
o r i g i n a t i n g  i n  t he  c r e s t  o f  the  Alaska Range caused i ce  t o  th i cken  and 
top d i v i d e s  a t  t he  heads o f  several down-val ley t r i b u t a r i e s ,  a l l o w i n g  d i f f l u e n t l  
i c e  streams t o  escape i n t o  the heads o f  ad jacent  watersheds. The h e i g h t  and i n -  
c l i n a t i o n  o f  l a t e r a l  moraines and s i d e g l a c i a l  channels on the w a l l s  o f  t he  main 
v a l l e y  and on the s ides o f  Portage Creek v a l l e y  i n d i c a t e  t h a t  i c e  f rom the  Lake 
C la rk  t rough breached the drainage d i v i d e  a t  t h e  head o f  Portage Creek, forming 
a complex o f  d i f f l u e n t  and t r a n s f l u e n t 2  g l a c i e r s  ( f i g .  2) .  Some o f  these i c e  
streams j o i n e d  w i t h  i c e  streams occupying t h e  K i j i k  River  dra inage t o  the  no r th .  
Lowering and broadening o f  the dra inage d i v i d e  and the  lower p o r t i o n  o f  the former 
g l a c i a l  v a l l e y  f l o o r  o f  Portage Creek by t h e  t r a n s f l u e n t  i c e  streams was f a i r l y  
ex tens ive .  Most ( i f  not  a l l )  p r e g l a c i a l  a l l u v i u m  and co l luv ium was scoured o u t  
and removed. 

l ~ i f f l u e n t  as def ined i n  Embleton E King (1968) r e f e r s  t o  d i s t r i b u t a r y  i c e  streams 
which d i ve rge  from a t runk  g l a c i e r .  

2 ~ r a n s f  1 uent r e f e r s  t o  i c e  s t  reams which breach d i v i d e s  between two t r u n k  g l a c i e r s  
and form a connect ion between them. 



) ( Late glacial ice-breached divides 

c\.orb Approximate ice limits during 1 the late Brooks Lake Glaciation 
wbe 

,,e~o, Position of recessional moraines 
in upper Portage Creek 

Bedrock and rubble exposed 
above ice 

i Scale in miles 
t I I Area formerly occupied by 
0 1 2 late Brooks Lake age ice 

Figure 2. Glacier limits and ice flow directions during late Brooks Lake Glaciation in the vicinity of Portage 
Creek, as interpreted from aerial photographs. 



During the waning phases o f  the  Brooks Lake G lac ia t i on ,  de f i ned  by Detterman 
and Reed ( 1 9 7 3 ) ~  i n  the I1  iamna Lake reg ion ,  t h inn ing  o f  the  main v a l l e y  i c e  al lowed 
i c e  t o  withdraw from the Portage Creek t rough.  Three o r  more smal l  recessional  
moraines i n  the d i v i d e  ( f i g .  2) record t h i s  withdrawal and i n d i c a t e  t h a t  a t  t h i s  
t ime the  i c e  f l ow  was up Portage Creek f rom the  south ra the r  than from the  K i j i k  
R iver  drainage t o  the no r th .  When f u l l  g l a c i a l  cond i t i ons  e x i s t e d  e a r l i e r ,  the  
d i r e c t i o n  o f  f l ow  i n  t r a n s f l u e n t  g l a c i e r s  probably reversed severa l  t imes, de- 
pending upon the  r e l a t i v e  v i g o r  o f  the  K i j i k  and Lake C la rk  t r u n k  g l a c i e r s .  

Evidence throughout the  Lake C la rk  and l l iamna Quadrangles i n d i c a t e s  t h a t  
d e g l a c i a t i o n  o f  the  e n t i r e  area occur red  r a p i d l y  and was p r e c i p i t a t e d  by sudden 
cessa t i on  o f  i c e  f l ow  ou t  o f  t h e  source areas i n  the core o f  t he  Alaska Range, 
causing v a l l e y  i ce  t o  stagnate. Deposi ts  r e l a t e d  t o  i ce  s tagna t i on  a r e  common 
throughout  most o f  the Lake C la rk  Quadrangle; f o r  example, they occur  l o c a l l y  i n  
an unnamed t r i b u t a r y  t o  the  K i j i k  R ive r  immediately n o r t h  o f  t he  head o f  Portage 
Creek. Small wave-planed and notched fan d e l t a s  were deposi ted the re  i n  a  small 
ice-dammed lake  t h a t  e x i s t e d  f o r  a  sho r t  t ime du r ing  d e g l a c i a t i o n .  There i s  no 
evidence o f  i c e  damming on the  Portage Creek s ide  o f  the d i v i d e ;  however, an esker 
on the  g l a c i a l  v a l l e y  f l o o r  s l o p i n g  i n t o  the  Lake Clark t rough a t  t he  mouth o f  
Portage Creek canyon was apparent ly  depos i ted  beneath stagnant i c e  du r ing  de- 
g l a c i a t i o n .  

T i l l  i s  moderately t h i c k  i n  t he  t rough  a t  the head o f  Portage Creek. I t  
i s  be ing  s t r i p p e d  by headward eros ion  and con t r i bu tes  s i g n i f i c a n t l y  t o  t he  sediment 
l o a d  o f  Portage Creek and i t s  t r i b u t a r i e s .  

Fo l lowing deg lac ia t i on  o f  Portage Creek v a l l e y ,  stream e r o s i o n  i n c i s e d  a  
canyon a t  t he  l i p  o f  Portage Creek 's  hanging v a l l e y .  For a  s h o r t  p e r i o d  Portage 
Creek was apparent ly  d i v e r t e d  sharp ly  t o  t h e  west through a  bedrock channel. As 
a l l u v i a l  fan depos i ts  accumulated a t  t h e  mouth o f  the y o u t h f u l  canyon, the  stream 
t ~ o k  a  'more souther ly  course, b u i l d i n g  a  fan  i n t o  Lake C lark .  Three p o s t g l a c i a l  
episodes o f  eol  ian  deposi t  ion  produced a  loess  mantle o f  up t o  25 inches (.64 m) 
t h i c k  on the  fan sur face.  A t  l e a s t  two pa leoso ls  occur i n  t h e  loess .  The top o f  
t he  lower paleosol i s  approximate ly  10 inches (25 cm) above the  base of  the  loess. 
Th i s  paleosol  charac ter ized by a  2- i nch  (5-cm) t h i c k  A1 ho r i zon  c o n t a i n i n g  numerous 
wood fragments o v e r l y i n g  a  wel l -developed 1.70- inch (4-cm) t h i c k  A2 ho r i zon  having 
an ashy-gray c o l o r .  There i s  no apparent B hor izon i n  t h i s  s o i l .  A second per iod  
o f  loess  depos i t ion  fo l lowed t h i s  e a r l l e s t  s o i l - f o r m i n g  i n t e r v a l .  The top  o f  the 
upper paleosol  i s  about 7 inches (17.5-cm) above the lower pa leoso l .  The younger 
pa leoso l  d i sp lays  a 4-cm-thick A ho r i zon  and a  3- inch (7.5-cm) t h i c k  red-orange B 
hor izon.  The poo r l y  developed A ho r i zon  lacks  the copious woody m a t e r i a l  found 
i n  t h e  o l d e r  s o i l .  No A2 ho r i zon  i s  p resent  and the B ho r i zon  i s  weakly developed. 
I t  i s  i n f e r r e d  from these c h a r a c t e r i s t i c s  t h a t  the  younger pa leoso l  represents a  
s h o r t e r  so i  1-forming i n t e r v a l  under a  d i f f e r e n t  c l  imat i c  regimes than does the 
o l d e r  one. The second s o i l - f o r m i n g  i n t e r v a l  was ended by a  t h i r d  p e r i o d  o f  loess 
d e p o s i t i o n  du r ing  which 8 inches (20 cm) o f  loess accumulated. The sur face s o i l  
c o n s i s t s  o f  4 t o  8 inches (10-20 cm) o f  o rgan ic  matt  and humus over  a  4- inch 
(10-cm) t h i c k  pale-orange weakly developed B hor izon.  No A2 ho r i zon  i s  present ;  
however, wet c l i m a t i c  c o n d i t i o n s  and mature, open con i fe rous  f o r e s t  vege ta t i on  a re  
conducive t o  podzol development. The l a c k  o f  s i g n i f i c a n t  leach ing  may i n d i c a t e  a  
r e l a t i v e l y  shor t  so i l - f o rm ing  i n t e r v a l  s i nce  t h e  l a s t  major episode o f  loess  ac- 
cumulat ion. No tephra hor izons  were recognized i n  the loess exposures a long 



Portage Creek, a l t h o u g h  they have been observed a t  o t h e r  l o c a l i t i e s  th roughout  
the  Lake C l a r k  r e g i o n  west o f  Portage Creek. T h e i r  absence i s  p u z z l i n g  and 
may be r e l a t e d  t o  l o c a l  v a r i a t i o n s  i n  t h e  p r e v a i l i n g  wind d i r e c t i o n .  The l oess  
source was p robab l y  t h e  outwash p l a i n s  a t  t h e  head o f  Lake C l a r k  which p r e s e n t l y  
a re  l a r g e l y  vege ta ted .  Some wind-borne s i l t  can o c c a s i o n a l l y  be seen ove r  t h e  
upper end o f  t h e  l ake ,  e s p e c i a l l y  d  r i n g  p e r i o d s  o f  low water .  No m a t e r i a l  was 
c o l l e c t e d  f rom t h e  pa leoso l s  f o r  C1'  age d a t i n g  a t  t h e  t ime  o f  the  a u t h o r s '  v i s i t  
t o  Por tage Creek b u t  f u t u r e  sampl ing a t t emp t  w i l l  be made. 

PORTAGE CREEK PLACER DEPOSITS 

The Por tage  Creek p l a c e r , d e p o s i t s  have formed i n  response t o  r e l a t i v e l y  
sho r t - t e rm  h y d r a u l i c  events  and c o n t r a s t  w i t h  o l d e r ,  more developed heavy m ine ra l  
p l ace rs  o f  i n t e r i o r  Alaska. 

The upper f i v e  c l a ims  ( p l a t e  1) occu r  i n  t h e  c reek  canyon where s t ream 
g rave l s  a r e  undergo ing  r a p i d  t r a n s p o r t  by p e r i o d i c  t o r r e n t i a l  f l o o d s  wh i ch  have 
moved l a r g e  amounts o f  g r a v e l ,  bou lde rs ,  and d e b r i s .  A u r i f e r i o u s  g rave l  ba rs  and 
low t e r r a c e s  a few meters  t h i c k  i n  t h e  canyon a r e  s u b j e c t  t o  ex tens i ve  rework ing  
du r i ng  these  p e r i o d i c  f l oods .  For example, a  1970 f l o o d  (H. Bowman, pe rs .  comm.) 
erased s i gns  o f  much o f  t he  former  m in ing  a c t i v i t y  on t h e  upper t h r e e  c la ims ,a l -  
though a few a r t i f i c a l  bou lder  p i l e s  remain. Large angu la r  bou lders  o f  i n t r u s i v e  
and metamorphic r ocks  up t o  3 f e e t  (1 m) i n  d i ame te r  a r e  l o c a l  l y  abundant i n  
bo th  t e r r a c e  g r a v e l s  and bars.  Former p l a c e r  o p e r a t o r s  have p i l e d  impress ive  
amounts o f  bou lde rs  f rom washing o r  s l u i c i n g  r e l a t i v e l y  small yardages o f  g r a v e l .  
Local c u t  banks c o n t a i n  as much as 20 pe rcen t  cobb les  and boulders  ove r  4 inches 
(-10 cm) i n  d iameter .  The stream g r a d i e n t  i n  t h e  canyon i s  steep, d ropp ing  an 
average 500 f e e t / m i l e  (100m/km). 

The f o u r  lower  c la ims  occur  on a l a r g e  a l l u v i a l  f an  d e l t a  which has b u i l t  
ou t  f rom the  mouth o f  t h e  canyon. S t a r t i n g  a t  t h e  Rabb i t  Foot Two c l a i m  ( p l a t e  I ) ,  
t h e  presence o f  r e c e n t  f l o o d  depos i ts ,  n a t u r a l  l evees  composed o f  sand and g r a v e l ,  
and r e c e n t l y  abandoned anastomosing and d i s t r i b u t a r y  channels i n d i c a t e  modern s t ream 
aggrada t ion  and f a n  b u i l d i n g .  I n  some cases f l o o d  depos i t s  have covered t he  b o l e s  
o f  s t and ing  l i v e  t r e e s  t o  a  depth o f  1-1/2 f e e t  (0.5 m). Gravel t h i ckness  i n  t h e  
c e n t r a l  p a r t  o f  t h e  f a n  a r e  v a r i a b l e  as d e p o s i t s  o v e r l i e  an i r r e g u l a r  bedrock su r -  
face. Former bedrock  channels may be 120 f e e t  (40  m) o r  more i n  depth.  E v i d e n t l y  
a l l  g rave l  d e p o s i t s  i n  t h e  Por tage Creek d ra inage  a r e  thawed. The s t ream g r a d i e n t  
on t h e  f a n - d e l t a  complex i s  n o t  as s teep  as i n  t h e  canyon and drops app rox ima te l y  
200 f e e t  p e r  m i l e  (40  m/km). 

To t h e  west o f  t h e  modern stream course,  abandoned stream channels from 
Portage Creek f lowed southwest i n t o  Lake C l a r k .  The abandoned channels were ob- 
served on a e r i a l  photographs f o l l o w i n g  a v i s i t  t o  t h e  s i t e .  They do n o t  appear 
t o  have been occup ied  f o r  long  p e r i o d s  and perhaps were o n l y  a c t i v e  d u r i n g  h i g h  
water .  T h e i r  apparent  o l d  age i n d i c a t e s  t h e y  were a c t i v e  immediately f o l l o w i n g  
d e g l a c i a t i o n  o f  t h e  area. 

SAMPLING PLACER DEPOSITS 

Twenty-two pan concent ra tes  were c o l l e c t e d  f r om se lec ted  l o c a l i t i e s  th rough-  
ou t  t h e  n i n e  c l a i m s  shown on p l a t e  1. From t h r e e  t o  f i v e  "standard" pans ( g o l d  
pan w i t h  16- inch-d iameter  top) were taken  a t  each sample s i t e .  T h i s  t y p e  o f  sample 



taken cou ld  be c a l l e d  a  ' g rab  sample' as d e f i n e d  by Wel l s  (1973) and i t  i s  
emphasized t h a t  t he  sampl ing i n  no way a c c u r a t e l y  assesses the reserves o f  
go ld  w i t h i n  t h e  g r a v e l  exposures; they a r e  s imp l y  gu ides t o  f u t u r e  sampl ing 
and p rospec t i ng  ven tu res .  

Pan concen t ra te  i n f o r m a t i o n  i s  g i v e n  i n  t a b l e s  1 ,  2, and 3. V i s i b l e  g o l d  
was d iscovered  a t  10 sample s i t e s  ( t a b l e  1, f i g .  2 ) ,  b u t  l a b o r a t o r y  ana lyses  
cou ld  d e t e c t  g r e a t e r  than 0.1 ppm go ld  i n  o n l y  f i v e  o f  these samples ( t a b l e  2 ) .  
T h i s  p robab ly  r e f l e c t s  t h e  smal l  sample s i z e  used i n  a tomic  abso rb t i on  spec t ro -  
pho tomet r i c  methods. Only 10 grams o f  samples a r e  analyzed and t h e  p o t e n t i a l  
f o r  l o s i n g  f r e e  g o l d  d u r i n g  sample p r e p a r a t i o n  i s  h igh .  No anomalous amounts 
o f  copper, lead ,  molybdenum o r  n i c k e l  were d e t e c t e d  i n  the  samples a l t h o u g h  
t h resho ld  t o  anomalous z i n c  va lues were o b t a i n e d  f r om samples 21 and 22, on 
t he  'Number Three Below D iscovery '  c l a im .  

Four o f  t h e  22 pan concentrates were s e l e c t e d  f o r  m ine ra log i ca l  i d e n t i f i c a -  
t i o n  by X-ray d i f f r a c t i o n  techniques;  t h e  m ine ra l  f r a c t i o n s  w i t h z 3 . 3  s p e c i f i c  
g r a v i t y  were ana lyzed  ( t a b l e  3) .  The r e s u l t s  show a  preponderance o f  magne t i t e  
i n  a l l  samples, m i n e r a l s  t y p i c a l  o f  m a f i c  igneous parentage w i t h i n  t h e  canyon, 
and b a r i t e  i n  two samples below the c o n t a c t  zone o f  t h e  g r a n i t i c  body. B a r i t e  
i s  a  common gangue o f  m ine ra l  depos i t s  and i t s  presence as a  major  heavy m ine ra l  
i n  two pan concen t ra tes  ( g r e a t e r  than 10 pe rcen t  o f  t o t a l  analyzed f r a c t i o n )  
imp l i es  a  nearby bedrock source, p o s s i b l y  t h e  c o n t a c t  zone o f  t he  g r a n i t e  o r  
the  metamorphic rocks  below the  g r a n i t e .  A g o l d  f i neness  o f  734 ( t a b l e  4) was 
determined from g o l d  found i n  sample 8; however, a  l a r g e  amount o f  undetermined 
i m p u r i t i e s  (19.35 pe rcen t )  makes t h i s  a  suspect  ana l ys i s . .  

DISCUSSION 

F i e l d  o b s e r v a t i o n s  o f  the  s u r t i c i a l  depos i t s ,  s t u d i e s  o f  a e r i a l  pho to -  
graphs, i n s p e c t i o n s  o f  p a s t  m in ing  ven tu res ,  and sampl ing r e s u l t s  i n d i c a t e  t h a t  
the  bes t  p l a c e r  g o l d  p rospec ts  occur  as l o c a l  l y  r i c h  pockets  i n  1- t o  3-meter- 
t h i c k  t e r r a c e  g r a v e l s  and bars  on t he  i n s i d e  o f  meanders w i t h i n  t h e  Por tage  
Creek canyon and o c c a s i o n a l l y  i n  t he  a l l u v i a l  f a n  and t e r r a c e  depos i t s  below 
the  canyon. A number o f  b o t h  p o s i t i v e  and n e g a t i v e  f a c t o r s  can be cons ide red  
i n  assess ing t h e  Por tage  Creek g o l d  p l a c e r s :  

The s t ream i s  a c t i v e l y  downcut t ing ,  a  c o n d i t i o n  n o t  g e n e r a l l y  con- 
dus i ve  t o  long- te rm p r e s e r v a t i o n  o f  p l a c e r s .  Heavy m ine ra l  con- 
c e n t r a t i o n s  e x i s t i n g  i n  t h e  e r o s i o n  zone o f  t he  canyon a r e  g e n e r a l l y  
m i g r a t i n g  downstream due t o  a  s teep  s t ream g r a d i e n t  (100 m/km) and 
p e r i o d i c  t o r r e n t i a l  f l ood ing .  However, some o f  t h e  more s t a b l i z e d ,  
h e a v i l y  vege ta ted  t e r r a c e  d e p o s i t s  i n  more o r  l e s s  'permanent' i n -  
s i d e  meander systems ( i . e . ,  'Number Three Above D iscovery '  and 
'Number Two Above F r a c t i o n '  c l a i m s )  may have been i n  p l a c e  f o r  as 
l o n g  as seve ra l  hundred years.  Gold w i t h i n  pan concent ra tes  1-4, 
7, 8, and 11-12 shows t h a t  t he  t e r r a c e  d e p o s i t s  a r e  good p r o s p e c t i v e  
p l a c e r  g o l d  depos i t s .  

2. Large bou lde rs  w i t h i n  known pays t reaks  and p r o s p e c t i v e  m in ing  a reas  
pose a  p rob lem f o r  any p l a c e r  m i n i n g  o p e r a t i o n  ( f i g .  3 ) .  

3: Large volumes o f  water  a re  a v a i l a b l e  i n  t h e  c reek  f o r  h y d r a u l i c  
m in ing  methods. T h i s  t ype  o f  m i n i n g  has been used s u c c e s s f u l l y  i n  
t h e  p a s t  by Fred  Bowman and T e r r y  G i  11. S t r i p p i n g  o f  ba r ren  averburden 



Figure 3. Hyd rau l i c  winch on 'Number Three Above D iscovery '  c la im;  Howard 
Bowman l e f t  center .  The winch was used t o  remove l a r g e  bedrock s labs 
and g l a c i a l  e r r a t i c s  f rom the  paystreaks. To operate,  a stream o f  water  
from a nozz le  i s  d i r e c t e d  i n t o  a Pe l ton  water  wheel t h a t  i s  i n  t u r n  
geared t o  a winch whose cable i s  hooked t o  the  o b s t r u c t i o n  i n  quest ion.  
During past opera t ions ,  the hyd rau l i c  winch was 'deadmanned' bu t  was 
sometimes uprooted when the  boulders were t o o  l a r g e  t o  p u l l  ou t .  



could be cheap and inexpensive. Relatively low amounts of fine 
material present in the overburden would seem to indicate that 
hydraulic mining methods in Portage Creek would pose less of an 
environmental problem than in other regions of Alaska. 

4. Most or all of the gravels are thawed; thus expensive thawing 
techniques are not necessary. 

5. The volume of gravel within the canyon is limited and a large-scale 
operation is probably not feasible in the canyon. In addition the 
rugged nature of the canyon makes the use of heavy equipment somewhat 
impractical. Future mining activities on the upper four claims in- 
volving hydraulic methods an.d limited mechanization could 'snipe away' 
locally rich placer-gold-bearing gravels. 

6. Large volumes of gravel occur in the alluvial fan system below the 
canyon. These gravels are relatively free of large boulders and other 
debris and large yardages of gravel could be processed through a 
washing plant. However, the existence of commercial quantities of 
gold has not been proven. Much dilution of the heavy mineral placers 
from the canyon has taken place in the alluvial fan,and placer gold 
deposi ted on bedrock i s deep, as much as 120 feet (40 m) below the 
present stream level. Considerable aggradation has occurred in the 
fan. On the other hand, limited sampling during this study (tables 
1, 2; samples 18, 19, 21, 22) and prospecting by Bowman and previous 
mine operators indicates that gold is present in the terrace and fan 
deposits below the canyon, particularly on the 'Discovery' and 'No. 
3 Below Discoverv' claims. Bedrock is fairly shallow downstream to 
the 'No. 1 Below Discovery' claim. Older stream terraces and cutbanks 
along the headward reaches of the alluvial fan (fig. 3) are capped by 
paleosol horizons. This type of loess surface, if buried rapidly by 
stream gravels, could form a "false bottom" placer (wells, 1973) in the 
alluvial fan system and concentrate economic quantities of gold. 

7. The existence of barite and abundant sulfides in pan concentrates,.the 
relatively low gold fineness value (table 4), the angularity and coarse- 
ness of the gold, and the ephemeral nature of the gravels all suggest 
a close lode source of the placer gold. There may have been a continual 
source of gold during downcutting of Portage Creek although erosion may 
have only recently exhumed such a source. It might be worthwhile to 
examine the lode potential of the area. 

8. West of the modern stream course, abandoned stream channels of Portage 
Creek flowed southwest into Lake Clark (fig. 3). Prospecting these 
channels could disclose additional placer gold deposits. 

ACKNOWLEDGMENTS 

The authors would 1 ike to thank Howard and Tische Bowman for their hospital i ty, 
informative discussions of past history, and use of their mining cabins during the 
field study. Terry Gill, a long-time Lake Clark area resident, briefly discussed 
with us some of his observations on mining activities within Portage Creek. Mark 
Robinson (UA Mineral Industry Research ~aboratory) and Cleland Conwell (DGGS) re- 
viewed the report. 



Table 1 .  Notes on pan-concentrate samples 

Sampled gravel  t e r r a c e  1 m above a c t i v e  stream channel (west s ide  
o f  creek) con ta in ing  about 2,500 yd3 grave l .  Concentrates con- 
ta ined v i s i b l e  g o l d , s u l f i d e s  and abundant b lack  sands. The f l o a t  
i s  nea r l y  90 percent  g r a n i t e  and quar tz ,  10 percent  metamorphic 
rocks. Loca l l y ,  l a r g e  boulders . 1  m i n  diameter found i n ' a d -  
jacent  stream channel. 

Sampled t e r r a c e  2  m above a c t i v e  stream channel (west s ide  o f  
creek) on i n s i d e  o f  meander. Bench conta ins about 2,000 yd3 g rave l .  
Creek f l o a t  i s  predominant ly  g r a n i t e  and qua r t z .  

Sampled across from o l d  f lume on bedrock ( g r a n i t e ) ;  concentrate 
has l a r g e l y  sandy f r a c t i o n ;  abundant b lack  sands and several  
f l e c k s  o f  go ld  i n  concent ra te .  Creek f l o a t  i s  predominant ly  g r a n i t e .  

On small t e r race  on i n s i d e  meander, southwest s i d e  o f  Portage Creek; 
conta ins 200-350 yd3. 

Sampled te r race  2-3 m above a c t i v e  stream channel near G i l l ' s  bed- 
rock d r a i n  and open c u t ,  on i n s i d e  meander west o f  Portage Creek. 
Abundant v i s i b l e  g o l d  ( i n c l u d i n g  a  1-pennyweight ' nugge t ' )  and 
s u l f i d e s   ri rite?) in -  concentrate,  Best panning found i n  Portage 
Creek; 4 pans conta ined about 2.5 g  o f  gold. 

F lood-p la in  grab samples. No go ld  observed. 

Sampled l a rge  t e r r a c e  2-3 m t h i c k  near o l d  rocker  on west s ide  o f  
creek. Terrace vegetated and probably o l d e r  than p r e v i o u s l y  sampled 
l oca l  i t  ies;  con ta ins  more than 5,000 yds3 g rave l .  

Grab sample i n  f l o o d  p l a i n  o f  creek. Much evidence o f  recent  f l ood -  
ing, levee fo rmat ion ,  and immature stream b r a i d i n g .  No v i s i b l e  gold; 
minor b lack sand i n  concentrate.  

Vegetated t e r r a c e  sampled. P o t e n t i a l  l a r g e  volume o f  g rave l ,  no 
v i s i b l e  gold,  some b l a c k  sands. 

F lood-p la in  grab sample. No v i s i b l e  gold,  minor b l a c k  sands. 

F lood-pla in sample. No v i s i b l e  gold, minor b l a c k  sands. 

High te r race  sampled below mining camp. Very l a r g e  yardage o f  
gravel  3 m t h i c k  ex tend ing  across f l o o d  p l a i n ;  2  f l e c k s  o f  g o l d  i n  
sample, b lack  sands r e l a t i v e l y  abundant. 

Samples taken on o r  near g reensch is t  bedrock c o n t a i n  abundant b lack  
sand, no v i s i b l e  go ld .  Samples o f  l a rge  t e r r a c e  near  rocker  box 
conta in  abundant b l a c k  sands and several f l e c k s  o f  gold.  



Sarnp 1  e  Rema r ks  

2  1 F l ood -p la i n  sample near  r a p i d l y  aggrading fan  c o n t a i n s  b l a c k  sand 
and 1  f l e c k  o f  go ld .  

Samp 1 e 

1 
2  
3 
4  
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
I8 
19 
20 
2  1 
2  2  

F lood -p la i n  sample i n  a rea  o f  r a p i d l y  aggrading fan.  Taken above 
log- jam damming o f  sandy; c o n t a i n i n g  abundant b l a c k  sand; seve ra l  
f l e c k s  o f  go ld .  

Gold 

Table 2. Geochemical r e s u l t s  o f  pan concent ra tes ,  
Lake C l a r k ,  ~ l a s k a l  (ppm) 

S i l v e r  Copper 

3 7 
4 5 
3 7 
2 6 
3 6 
29 
2 8 
4 6 
3 3 
3 7 
3 8 
2 8 
27 
28 
3  0  
3  6  
3 6 
27 
3 3 
32 
49 
4 7 

Lead 

5 
6 
4 
7 
5 

16 
4 
6 
8 

10 
6 

17 
8 
6 
6  
7 
6 
6 
5 

12 
9 

2  7 

Z i n c  N i c k e l  

6 4 
82 
6 8 
4 3 
5 8 
57 
4 9 
74 
60 
6 9 

. 60 
4 1  
4 3 
47 
56 
6  5 
7 7 
52 
57 
60 
83 
77 

7 ~ n a l ~ s e s  by N.D. Coursey, DGGS geochemical a n a l y s t ,  and D . R .  S t e i n ,  DGGS 
assayer.  

% o l d  i n  p a r t  e x t r a c t e d  f o r  g o l d  f i n e n e s s  t e s t  ( t a b l e  4). 
A l l  samples con ta ined  l e s s  than  1 ppm Mo. 



Table 3 .  M inera log ica l  analyses o f  se lected pan concentrates 
from Bowman p lace r  group, l l i amna d i s t r i c t ,  Alaska 

Samp 1 e  M ine ra l s  present  1 

1 Major:  magneti te,  i l m e n i t e ,  c l i n o e n s t a t i t e ,  hypersthene, t i t a n i t e .  
Minor :  epidote.  

8 Major :  magneti te,  hypersthene, ep ido te ,  d iopside,  t i t a n i t e  horn- 
b 1 ende. 
Minor:  tourmal.ine, c h l o r i t e ,  Gold g ra ins :  one coarse nugget (1 
pennyweight). 

10 Major:  magneti te,  hemat i te ,  hypersthene, epidote,  p y r i t e ,  b a r i t e .  
Minor :  garnet,  z i r con .  

22 Major:  magneti te,  hemat i te ,  p y r i t e ,  epidote,  b a r i t e .  
Minot-: z i rcon.  

) x - ray  work by N.C. Veach, DGGS assayer chemist;  o n l y  minera ls  w i t h  >3.3 - s p e c i f i c  
g r a v i t y  analyzed. Major > I 0  - percent ,  minor €10 - percent o f  sample. 

Table 4, Gold f ineness t e s t ,  Portage Creek gold,  Lake C lark ,  ~ l a s k a '  

Sample weight  (g) 1.11743 
Gold f ineness 734 
S i l v e r  (wt %) 8.25 
Other i m p u r i t i e s  (wt %) 19.35 

[Atomic abso rp t i on  spectrophometry by N.D. Coursey, 
DGGS geochemical a n a l y s t .  , 
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