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GEOLOGICAL AND GEOCHEMICAL INVESTIGATIONS I N  THE METAL CREEK AREA 
CHUGACH MOUNTAINS, ALASKA 

BY Donald H. R ich te r  

ABSTRACT 

The Metal Creek area i s  25 mi les  east o f  Palmer and 50 m i les  nor theas t  o f  Anchorage 
i n  the Chugach Mountains o f  southcentra l  Alaska. Placer  go ld  has been mined i n t e r m i t -  
t e n t l y  and on a very smal l  sca le  a long Metal Creek, s ince  1906. 

The p r i n c i p a l  country  rock i n  the area i s  interbedded s l a t e ,  s i l t s t o n e ,  and gray- 
wacke o f  Cretaceous age l o c a l l y  metamorphosed t o  p h y l l i t e  and quar tz  mica s c h i s t .  
Andes i t i c  vo lcan l  cs (greenstone) apparent ly  ou tc rop  i n  the headwaters o f  Metal Creek and 
the G lac ie r  Fork o f  the Knik River.  Narrow, discont inuous d ikes o f  l i gh t - co lo red ,  
s l i g h t l y  p o r p h y r i t i c  quar tz  d i o r i t e ( ? )  a re  common throughout the area and one smal l  
s tock o f  qua r t z  d i o r i  t e  ( trondjhemi t e )  i s  present.  A ra i sed  te r race  o f  c l a y  and g la -  
c i a l  deposi ts  extends up Metal Creek and recent g l a c i e r s  and g l a c i a l  debr is  mantle 
most o f  the h igh  va l leys .  I n  the upper Metal Creek drainage, c o l d  water spr ings charged 
w i t h  C02 and H2S a re  p resen t l y  forming calcareous t u f a  deposits.  

The sedimentary rocks a re  t i g h t l y  fo lded about nea r l y  h o r i z o n t a l  nor theast  axes. 
S t r i k e  o f  the bedding averages ~ 1 0 ~ - 3 0 ~ E  and the d i p  i s  v e r t i c a l  t o  steep, F o l i a t i o n  
and s l a t y  cleavage p a r a l l e l  the bedding except a t  the nose o f  f o l d s  o r  i n  areas o f  
in tense l o c a l  shearing. 

Quar tz  ve ins w i t h  minor p y r i t e  and c h l o r i t e  a re  common throughout the area. 
Around the per iphery  o f  the small qua r t z  d i o r i t e  s tock  an a l t e r e d  zone conta ins  abun- 
dant qua r t z  ve ins w i t h  minor p y r r h o t i t e  and cha lcopy r i t e .  Copper and go ld  values, 
however, a re  low. 

Placer  go ld  i s  r e s t r i c t e d  i n  occurrence t o  Metal Creek and s i g n i f i c a n t  concen- 
t r a t i o n s  appear t o  be l i m i t e d  t o  the downstream h a l f .  The go ld  i s  apparent ly  being 
reworked from te r race  g l a c i a l  deposi ts  by present stream ac t lon .  The o r i g i n a l  source 
o f  the go ld  i s  presumed t o  be l o c a l .  Heavy minera ls  associated w i t h  the go ld  a re  
p y r i t e ,  z i rcon,  and schee l i te .  No p la t i num was observed. 

No stream sediment t race  element anomalies were detected i n  the 79 streams sampled. 
Heavy minera l  concentrates from the stream sediments, however, i n d i c a t e  anomalous 
concentrat ions o f  s c h e e l l t e  i n  p a r t s  o f  the Metal Creek drainage. 

Prospect ing f o r  a d d i t i o n a l  p lace r  go ld  a long lower Metal Creek and i n  the g l a c i a l  
t e r race  and f o r  lode s c h e e l i t e  deposi ts  appears warranted. 



l NTRODUCT l ON 

Metal Creek, a t r i b u t a r y  o f  the Knik River ,  i s  25 mi les  east  o f  Palmer and 50 mi les  
nor theas t  o f  Anchorage i n  southcent ra l  Alaska. Placer  go ld  was discovered i n  Metal 
Creek about 1906 (Brooks, 1907, p. 118) and s ince tha t  t ime smal l  scale p lace r  min ing 
has been i n t e r m i t t e n t l y  c a r r i e d  on, e s p e c i a l l y  a long the lower reaches o f  the creek. 
To ta l  product ion,  however, probably does no t  exceed a few thousand d o l l a r s .  I n  1924 
p la t i num metals were f i r s t  repor ted (Smith and others,  1926, p. 25) t o  occur i n  the p lace 
concentrates bu t  the amount and nature  o f  the p la t i num metals were apparent ly  never 
d ivu lged.  

The source o f  the go ld  i s  no t  known, and the geology o f  the Metal Creek and adjacent 
drainages i s  o n l y  poo r l y  understood. Hearsay and var ious repo r t s  (Landes, 1927) t e l  l 
o f  go ld  values and go ld  coarseness increas ing  upstream and o f  la rge  bodies o f  g r a n i t i c  
rock toward the headwaters o f  Metal Creek. This  lack  o f  geologic  in fo rmat ion  i n  an area 
known t o  con ta in  l i m i t e d  reserves o f  go ld  and poss ib l y  p la t i num metals and an abundance 
o f  t a l e s  common t o  many min ing areas prompted t h i s  geological-geochemical i nves t i ga t i on .  

Locat ion, topography, and a c c e s s i b i l i t y  

The area inves t iga ted ,  which covers approximately 160 square mi les,  inc ludes most 
o f  the  country  dra ined by Metal Creek and the Glac ie r  Fork o f  the Knik River  ( f i g u r e  1 ) .  
The center  o f  the area i s  approximately 25 mi les  east o f  Palmer, a community on the 
Glenn Highway 45 mi les  by road n o r t h  o f  Anchorage. 

L i k e  so much o f  the Chugach Mountains i n  southcent ra l  Alaska, the area i s  char- 
a c t e r i z e d  by extremely rugged topography and h igh  r e l i e f .  E levat ions  range from less 
than 700 f e e t ,  where Metal Creek and the Glac ie r  Fork flow ou t  on the broad Knik R iver  
outwash p l a i n , t o  over 7,000 f e e t  along the d i v i d e  between the two streams and t o  as 
much as 8,700 f e e t  a t  the headwaters o f  the streams. Most o f  the l a rge r  v a l l e y s  t r i -  
butary  t o  bo th  streams a r e  f i l l e d  w i t h  g l a c i e r s  o r  recent  g l a c i a l  debr is .  Phys i ca l l y ,  
the two main stream v a l l e y s  are  markedly d i f f e r e n t .  Metal Creek f lows through a narrow 
and s t ra , i gh t  V-shaped v a l l e y  f o r  over 12 mi les,  whereas the Glac ie r  Fork, which has a 
p a r a l l e l  bu t  i r r e g u l a r  course, i s  i n  a wide f l a t - f l o o r e d  va l l ey .  Deep gorges, w i t h  
shear w a l l s  upwards o f  200 f e e t  h igh  and less than 50 f e e t  wide, occur a t  i n t e r v a l s  
a long most o f  the course o f  Metal Creek. 

Due t o  the na ture  o f  the t e r r a i n  the area i s  d i f f i c u l t  o f  access, e s p e c i a l l y  i n  
the upper Metal Creek area. Wheeled veh ic les  o f  the swamp buggy type can d r i v e  up the 
Knik R iver  p l a i n  t o  the southwest corner o f  the area, and landing s t r i p s  s u i t a b l e  f o r  
Super Cub a i r c r a f t  have been c leared i n  Grasshopper Va l ley  on the lower G lac ie r  Fork 
and above Marcus Baker G lac ie r  on the upper G lac ie r  Fork (see f i g u r e  2 ) .  Larger a i r -  
c r a f t  can a l s o  land on the s t r i p  a t  the end o f  the swamp buggy road near the terminus 
o f  Metal Creek and the Glac ie r  Fork. From t h i s  p o i n t  a good two-mile long f o o t  t r a i l  
s k i r t s  the lower Metal Creek-Glacier Fork gorge and cont inues up the west s ide  o f  
Metal Creek t o  an o l d  p lace r  min ing camp. Above the end o f  the t r a i l ,  Metal Creek i s  
access ib le  o n l y  by arduous back-packing through t h i c k  a l d e r  o r  by h e l i c o p t e r .  

At the t ime o f  t h i s  study ( ~ u n e )  Metal Creek could on l y  be forded, and then w i th ,  
extreme d i f f i c u l t y ,  above the conf luence o f  Cottonwood Creek, and the Glac ie r  Fork o n l y  





above Marcus Baker g l a c i e r .  E a r l i e r  i n  the spr ing,  avalanche snow br idges may prov ide  
c ross ing  spots a-long Metal Creek and l o c a l l y  on the upper G lac ie r  Fork. 

Present i n v e s t i g a t i o n  

A t o t a l  o f  19 days between June 6 and Ju l y  1 ,  I966 were spent i n  the Metal Creek 
area. Geologic mapping was r e s t r i c t e d  almost e n t i r e l y  t o  the stream v a l l e y s  as snow 
cover and d i f f i c u l t  t e r r a i n  precluded work a t  the h igher  e leva t ions .  However, f l o a t  was 
examined c a r e f u l l y  i n  a l l  water courses t o  insure  against  miss ing anomalous rock types 
where no t raverses were made. Stream sediments were c o l l e c t e d  from most of  the a c t i v e  
streams f o r  t o t a l  heavy metal f i e l d  t e s t i n g  and labora tory  analyses o f  se lec ted  t race  
elements. Sediments f rom the l a rge r  streams were panned and the concentrates saved f o r  
heavy minera l  study i n  the labora tory .  

Joe B r i t t o n  served as f i e l d  a s s i s t a n t  du r ing  the e n t i r e  study and was responsib le 
f o r  the c o l l e c t i o n  and f i e l d  t e s t i n g  o f  most o f  the stream sediment samples. 

GEOLOGY 

The Metal Creek area i s  i n  the Chugach Mountains geosyncl ine o f  probable Cretaceous 
age ( ~ a y n e ,  1955). The predominant rock i n  the area i s  interbedded Mesozoic s l a t e  and 
graywacke t y p i c a l  o f  much o f  the Chugach-Kenai arcuate mountain b e l t .  The rocks are 
s teep ly  d ipping,  t i g h t l y  f o l d i n g ,  and l o c a l l y  e x h i b i t  s t rong f o l i a t i o n .  Massive andes i t i l  
vo lcan ics  (greenstones) were no t  observed i n  p lace  i n  the area but  on the bas is  o f  stream 
f l o a t ,  apparent ly  crop ou t  a long the n o r t h  s ide  o f  Metal Creek Glac ie r  and i n  the head- 
waters o f  the Glac ie r  Fork. No la rge  bodies o f  c r y s t a l l i n e  igneous rock appear t o  be 
present ;  l i g h t - c o l o r e d  d ikes a re  common throughout the area and one small body o f  quar tz  
d i o r i t e  ( t rond jhemi te )  was observed along the upper G lac ie r  Fork. 

S la te  and graywacke 

lnterbedded s l a t e ,  graywacke, s i l t s t o n e ,  minor pebble conglomerate, and t h e i r  f o l i -  
a ted  equ iva len ts  probably c o n s t i t u t e  more than 95 percent  o f  the country  rock i n  the 
area. With the except ion o f  some graywacke u n i t s ,  the rocks a re  genera l l y  t h i n l y  bedded, 
w i t h  i n d i v i d u a l  beds less than a  f o o t  t h i ck .  The rocks range i n  c o l o r  from b lack  i n  
the s l a t e s  and s i l t s t o n e s  t o  l i g h t e r  shades o f  gray, gray-brown, o r  greenish-gray i n  
the coarser graywackes. A l l  the rocks show the e f f e c t s  o f  low-grade reg iona l  rneta- 
morphism and l o c a l l y  a re  s t r o n g l y  f o l i a t e d .  F i e l d  evidence suggests an increase i n  the 
degree of  s c h i s t o s i t y  from south t o  n o r t h  across the area. 

Many o f  the rocks c l a s s i f i e d  as s l a t e s  i n  the  f i e l d  a re  dark s i l t s t o n e s  showing a  
pronounced s l a t y  cleavage. I n  t h i n  sec t i on  both the s l a t e s  and the coarser-grained 
s i l t s t o n e s  a re  seen t o  cons i s t  o f  quar tz ,  fe ldspar ,  o r i e n t e d  wh i te  mica f lakes ,  carbon- 
aceous m a t e r i a l ,  and minor c h l o r i t e ,  carbonate, and opaque minera ls ,  I n  the more 
sch is tose v a r i e t i e s  there  i s  an increase i n  the s i z e  o f  the micaceous minera ls ,  quar tz  
tends t o  have a  t i g h t  mosaic tex ture ,  and s t rong deformational mic ro-s t ruc tures  such 
as kink-banding and micro-augen are  common. 



I n  the graywackes, quartz ,  fe ldspar,  and rock fragment c l a s t s  as much as two t o  
three mm i n  diameter are  genera l ly  se t  i n  a ma t r i x  o f f i ne -g ra ined  quartz,  wh i te  mica, 
c h l o r i t e ,  epidote, carbonate, and minor carbonaceous mater ia l  and sphene. A weak 
f o l i a t i o n  i s  usua l l y  observed i n  t h i n  sect ion,  but i n  hand specimen the rock appears 
massive. Some o f  the graywacke beds cons is t  almost e n t i r e l y o f  quar tz  w i t h a n  occasional 
f l a k e  o f  wh i te  mica and some wavy septa o f  dark carbonaceous mater fa l .  Most graywacke 
beds a re  less than one-foot t h i c k ,  but  much t h i c k e r  u n i t s  have been observed. On the 
west bank o f  the Glac ier  Fork opposi te Marcus Baker Glac ier  a number o f  massive gray- 
wacke beds, some over 50 f e e t  t h i ck ,  are exposed. These rocks are  genera l ly  l i g h t  
gray-green i n  co lor ,  homogeneous i n  g ra in  s ize,  and show no apparent bedding o r  o ther  
pr imary s t ruc tures .  

Quartz veins are common i n  a l l  the bedded rocks i n  the area, The veins cons is t  
o f  massive wh i te  q u a r z t w i t b  occasional p y r i t e  and c h l o r i t e  and are genera l ly  less 
than a few inches th ick .  I n  the s la tes ,  s i l t s t o n e s ,  and quar tz  mica sch is t s ,  the 
veins o f t e n  p a r a l l e l  the cleavage o r  f o l i a t i o n  but  a l so  i r r e g u l a r l y  cross-cut the 
bedding and/or f o l i a t i o n .  Where f o l d i n g  i s  pronounced, masses o f  ve in  quar tz  may 
be l o c a l i z e d  around the noses o f  the fo lds .  I n  the massive graywackes, spectacular 
se r ies  o f  en echelon quar tz  veins, probably f i l l i n g  tension f rac tures ,  are commonly 
observed . 

Andes i t i c vo l  can i cs (greens tones) 

No vo lcan ic  rocks were observed i n  p lace i n  the map area. However, the increase 
i n  abundance o f  vo lcan ic  f l o a t  near the f o o t  o f  Metal Creek Glac ier  and i n  one t r i b -  
u t a r y  (sample 2 2 ,  f i g u r e  2) a t  the head o f  the Glac ier  Fork ind ica tes  t h a t  volcanics 
do outcrop somewhere i n  the upper drainages o f  these two streams. Landes (1927) who 
mapped the area between the Matanuska and Knik Rivers shows the greenstone-sedimentary 
rock contact  on the Knik River  about seven mi les west o f  the mouth o f  Metal Creek. 
This con tac t , i f p ro jec ted  northeastward w i t h  a t rend s i m i l a r  t o  the average s t r i k e  o f  
the rocks i n  the Metal Creek area, would extend roughly through the Metal Creek Glacier .  

The vo lcan ic  f l o a t  observed i n  the area i s  t y p i c a l  greenstone o f  low-grade meta- 
morphic rank. The greenstones range from massive s t ruc tu re less  rocks t o  complex 
breccias w i t h  abundant quar tz  veins. The one t h i n  sec t ion  o f  a p iece o f  f l o a t  from 
upper Metal Creek shows an extremely f ine-gra ined dense rock c o n s i s t i n g  o f  c h l o r i t e ,  
epidote, and a l b i t e ( ? )  cu t  by serpent ine and quar tz  v e i n l e t s .  

l n t  rus i ve rocks 

Narrow l i g h t - c o l o r e d  dikes are r e l a t i v e l y  common throughout most o f  the area. The 
dikes range from less than a f o o t  t o  over 10 f e e t  i n  thickness; most are sho r t  and d i s -  
continuous but a few can be t raced f o r  upwards o f  one mi le.  I n  general, the dikes c u t  
the s l a t e  and graywacke a t  very small  angles, o f t e n  f o l l o w i n g  the beddlng f o r  considerablc 
d i stances . 

I n  t h i n  sect ion,  the  d i ke  rock i s  s l i g h t l y  p o r p h y r i t i c  w i t h  occasional phenocrysts 
o f  ragged p lag ioc  lase (andes i ne) i n  a f ine-gra i ned groundmass o f  anhedra l p l a g i o c l  ase 
w i t h  minor wh i te  mica, carbonate, quartz ,  c h l o r i t e ,  and sphene. Coarse-grained c l o t s  
o r  masses o f  quar tz  and carbonate and c l o t s  o f  z o i s i t e ,  wh i te  mica, and quar tz  are 
scat te red throughout the rock. 



Only one smal l  body o f  g r a n i t i c  rock was observed i n  the area. I t  i s  exposed 
over  a  length  o f  500 f e e t  along the west bank o f  the upper G lac ie r  Fork above an un- 
named g l a c i e r  ( f i g u r e  2). The i n t r u s i v e  i s  apparent ly  zoned w i t h a  p o r p h y r i t i c  f l n e -  
g ra ined border  zone and a  medium- t o  coarse-grained core. Where exposed, the i n t r u s i v e -  
count ry  rock contact  d ips away from the i n t r u s i v e ,  i n d i c a t i n g  a  much la rge r  c r y s t a l l i n e  
rock mass a t  depth. 

The rock i s  a  qua r t z  d i o r i t e  o r  t rond jhmi te  w i t h  a  Color Index o f  about 10. I n  
t h i n  sec t ion ,  the p r o p h y r i t i c  border phase cons is ts  o f  euhedral p lag ioc lase  ( c a l c i c  
01 igoc lase t o  sodic andesine) up t o  f i v e  mm long i n  a  f ine-grained groundmass o f  anhe- 
d r a l  p lag ioc lase  ( ca l  c i c  o l  i goclase) quartz,mica, and minor c h l o r i  t e  and opaque minerals 
The mica i s  weakly p leoch ro i c  (ye l low t o  l i g h t  brown) w i t h  a  smal l  o p t i c  angle ( - )  and 
i n t e r l a y e r e d  w i t h  normal c o l o r l e s s  wh i te  mica. Myrmekit ic in tergrowths occur around the 
margins o f  some o f  the p lag ioc lase  phenocrysts. The core rock i s  coarser-grained w i t h  
a  subhedral granular  t e x t u r e  c o n s i s t i n g  o f  zoned p lag ioc lase  ( c a l c i c  o l i g o c l a s e  t o  sodic 
andesine) w i t h  minor i n t e r l a y e r e d  wh i te  mica-septech lor i te  and carbonate. The fe ldspar  
i s  a l t e r e d  i n  p a r t  t o  wh i te  mica, carbonate, and epidote.  

Ca 1 careous t u f a  

S u r f i c i a l  deposi ts  o f  calcareous t u f a  a re  p resen t l y  forming a long the v a l l e y  w a l l s  
o f  Metal Creek above Cottonwood Creek ( f i g u r e  2 ) .  The t u f a  deposi ts  a re  n o t  more than 
a  few f e e t  t h i c k  but  may cover up t o  a  few tens o f  acres and cons i s t  o f  carbonate- 
cemented t a l u s  and f r i a b l e  masses o f  carbonate minera ls  and organ ic  debr is .  The car -  
bonate minera ls  i n  these deposi ts  a re  being p r e c i p i t a t e d  from a  number o f  c o l d  water 
spr ings d ischarg ing  from the v a l l e y  w a l l  as h igh  as a  thousand f e e t  above the creek 
bottom. 

The waters are  a l s o  charged w i t h  hydrogen s u l f i d e ,  as i nd i ca ted  by the unmistakable 
odor o f  t h i s  gas i n  the v i c i n i t y  o f  the spr ing.  The waters are  undoubtedly o f  meteor ic  
o r i g i n  w i t h  the carbonate der ived from some l imy s t r a t a  and the hydrogen s u l f i d e  from 
p y r i t e  i n  the s la tes .  No anomalous concentrat ions o f  metal elements were detected i n  
the carbonate-r ich sediments o f  the spr ings.  

G lac ia l  deposi ts  

G lac ie rs  and recent g l a c i a l  deb r i s  f i l l  most o f  the stream v a l l e y s  above about 
3,500 f e e t  i n  e leva t i on .  The wide f l a t  o f  the Knik R iver  i s  an ex tens ive  recent  ou t -  
wash p l a i n  extending from the  f o o t  of  the Knik G lac ie r  t o  Knik Arm. 

A d i s t i n c t  t e r race  i s  present  between F a l l  Creek and the Glac ie r  Fork and along 
the west s ide  o f  Metal Creek a t  an e l e v a t i o n  of  between 600 t o  700 f e e t  above sea 
l eve l  o r  about 300 t o  400 fee t  above the present Knik p l a i n .  L o c a l l y  a long Metal Creek 
t h i s  t e r race  i s  under la in  by one t o  f i v e  f e e t  o f  blue-gray dense c lay.  The te r race  
and presence of c l a y  suggests t h a t  a  g l a c i a l  lake p e r s i s t e d  f o r  a r e l a t i v e l y  long t ime 
on the n o r t h  s ide  o f  the Knik G lac ie r  probably w i t h i n  the l a s t  two thousand years 
when the g l a c i e r  stood i n  Knik Arm. 

S t ruc tu re  

The bedding i n  the sedimentary~r;ocksof the Metal Creek area has an average s t r i k e  
o f  N I O O E  t o  N30°E and d ips  moderately t o  s teep ly  t o  the northwest and southeast. S l a t y  



cleavage and f o l i a t i o n  t rends a re  p a r a l l e l  t o  the bedding except l o c a l l y  a t  the nose 
o f  f o l d s  and i n  zones o f  s t r o n g  shear ing.  Small minor f o l d s  w i t h  l imbs ranging from 
less  than an inch  t o  many f ee t  i n  l eng th  and w i t h  bo th  r i g h t -  and le f t -handed sense were 
observed throughout the area. The a x i s  o f  these minor  f o l d s  p lunge a t  low t o  moderate 
angles t o  the southwest and nor theas t .  

F igure  3 i s  a  lower hemisphere s t e r o  p l o t  o f  the  po les  o f  bedding cleavage, and 
f o l i a t i o n  planes and the a x i s  o f  minor f o l d s  and c r i n k l e s .  These data i n d i c a t e  moder- 
a t e l y  t i g h t  f o l d i n g  about n e a r l y  h o r i z o n t a l  no r t heas t  axes. 

MINERAL DEPOS l TS 

Lode depos i t s  

The o n l y  lode depos i ts  o f  p o s s i b l e  economic s i g n i f i c a n c e  observed i n  p l ace  i n  the 
Metal Creek area a r e  r e l a t e d  t o  the smal 1 q u a r t z  d i o r i t e  s tock  near  the headwaters of 
the G l a c i e r  Fork. On bo th  the no r theas t  and southwest s ides  o f  the i n t r u s i v e ,  the 
h o s t  sedimentary rocks a r e  s t r o n q l y  i r o n - s t a i n e d  and c o n t a i n  abundant i r r e q u l a r  q u a r t z  
ve ins  w i t h  p y r r h o t i t e  and minor c h a l c o p y r i t e .  The m ine ra l i zed  zone on t he  no r theas t  
s i d e  o f  the s tock  i s  as much as 50 f e e t  wide and appears t o  c o n t a i n  more s u l f i d e s  than 
the  narrower  zone o f  the  southwest s i d e  o f  the  s tock .  Grab samples o f  s u l f i d e - b e a r i n g  
q u a r t z  across the no r theas t  m ine ra l i zed  zone assayed 0.02 ounces o f  g o l d  and 0.08 
ounces o f  s i l v e r  pe r  ton  and 0.08 percen t  copper (sample M-13 ,  t a b l e  I ) .  One shear (? )  
zone w i t h i n  the i n t r u s i v e  a l s o  con ta ins  r u s t y  q u a r t z  ve ins  w i t h  v i s i b l e  p y r r h o t i t e  and 
c h a l c o p y r i t e .  

A l a r g e  bou lder  o f  v e i n  q u a r t z  w i t h  p y r r h o t i t e  and c h a l c o p y r i t e  was found as f l o a t  
on the G l a c i e r  Fork,  f o u r  m i l es  downstream f rom the depos i t  descr ibed  above. A r e -  
p r e s e n t a t i v e  sample o f  the bou lder  assayed 0.02 ounces o f  go ld ,  0.26 ounces o f  s i l v e r  
per  ton and 0 . 2  percen t  copper (sample M-5, t a b l e  I ) .  Another bou lder  o f  massive p y r i t e  
and v e i n  qua r t z  was found a t  an e l e v a t i o n  o f  3000 f e e t  i n  one o f  the main t r i b u t a r i e s  
o f  Metal Creek near i t s  headwaters. Th is  m a t e r i a l  assayed 0.02 ounces o f  g o l d  pe r  ton;  
s i l v e r  and copper were n o t  de tec ted  (sample M-20, t a b l e  1 ) .  

Table 1 

Gold, s i l v e r ,  and copper con ten t  o f  s u l f i d e - b e a r i n g  q u a r t z  
ve ins  i n  Metal Creek area. 

Ounces pe r  ton We i gh t percen t  
Sanlple No. T=e o f  samnle Gold S i l v e r  - -- ---- -- - -- --- -- --- ---- Copper 

M-5 F l o a t  0.02 0.26 0.2 

M - 1 3  In  p lace  0.02 0,08 0,08 

M-20 F l o a t  0.02 n i l  n o t  de tec ted  

Loca t ion  o f  samples: 

M-5 - G lac ie r  Fork between sample s i t e s  77 and 78. 

M-13 - Nor theast  s i d e  o f  smal l  q u a r t z  d i o r i t e  s tock  south o f  sample s i t e  20. 

M-20 - Metal Creek t r i b u t a r y ,  e l e v a t i o n  3000 f e e t ,  below sample s i t e s  30 and 31. 



Placer  depos i ts  

Al though the va lue  o f  the go ld  recovered from Metal Creek s i nce  i t s  d iscovery  i n  
1906 has been r e l a t i v e l y  minor,  the area does represent  a 1 i m i  t ed  p o t e n t i a l  source o f  
the meta l .  The importance o f  p l a t i n u m  m i n e r a l s l /  i n  the area i s  ques t ionab le  as no 
p l a t i n u m  n o r  any u l t r a m a f i c  rock,  which p l a t i n u m  i s  u s u a l l y  assoc ia ted  w i t h ,  was seen 
d u r i n g  the  course o f  the  i n v e s t i g a t i o n .  

A t  the t ime o f  t h i s  i n v e s t i g a t i o n ,  Douglas Sumner and James A n d r u l l i  o f  Eagle 
R i ve r ,  Alaska, were e x p l o r i n g  and dredging a long  Metal Creek and the lower G lac ie r  Fork,  
below the conf luence o f  Metal Creek. Accord ing t o  records a v a i l a b l e  t o  the D i v i s i o n ,  
t h i s  group ho lds  n i n e  p l a c e r  c la ims t h a t  were l oca ted  i n  1965. These c la ims  apparen t l y  
cover most o f  the ground f rom the o u t l e t  o f  the  G l a c i e r  Fork t o  near  Sample S i t e  61 on 
Metal Creek. Above Sample S i t e  61, no evidence o f  any recen t  c l a i m  s t a k i n g  was observed. 

P lace r  go ld  i n  amounts amendable t o  m in ing  appears t o  be r e s t r i c t e d  t o  t he  lower 
h a l f  o f  Metal Creek. Only one g r a i n  o f  go ld  was found i n  heavy minera l  concentrates 
c o l  l e c t e d  throughout  the  e n t i  r e  G lac ie r  Fork dra inage (sample number 3, t a b l e  4 )  t o  the  
eas t  o f  Metal Creek, and none was observed i n  Fa1 l Creek o r  i n  the headwaters o f  F r i day  
Creek (no t  shown on f i g u r e  2) t o  the west o f  Metal Creek. In an a t tempt  t o  determine 
t he  source o f  the g o l d  i n  the  Metal Creek dra inage and t o  l oca te  p o s s i b l e  concen t ra t ions  
o f  the meta l ,  the bedrock was panned a t  i n t e r v a l s  a long  Metal Creek and i t s  access ib l e  
major t r i b u t a r i e s .  A l l  samples were c o l l e c t e d  f rom bedrock a t  the p resen t  s t ream l e v e l  
where a pronounced s l a t y  c leavage o r  f o l i a t i o n  formed n a t u r a l  r i f f l e s ,  The bedrock 
was sh ipped o u t ,  the f i n e  m a t e r i a l  washed o f f  i n  a go ld  pan, and then panned. The r e s u l t  
a r e  shown i n  t a b l e  2. The h ighes t  concen t ra t i on  o f  go ld  detected was a t  the  f i r s t  sample 
s i t e ,  a l i t t l e  over  one m i l e  upstream f rom the m u t h  o f  Metal Creek a t  an e l e v a t i u n  
o f  approx imate ly  575 f e e t  (sample 61) where over  10 g ra ins  o f  go ld  were counted i n  the 
bedrock pan sample and 32 g ra ins  o f  go ld  i n  the stream sediment sample (see t a b l e  4 ) .  
Above t h i s  p o i n t ,  the  go ld  con ten t  appears s l i g h t l y  lower (samples 80, 81, and 47) 
f o r  a d i s t ance  o f  about f i v e  m i l e s  and then drops sha rp l y  t o  o n l y  a few g ra ins  p e r  pan 
above an e l e v a t i o n  o f  1225 f ee t .  Above an e l e v a t i o n  o f  2160 f e e t  no go ld  was detected.  
No samples were c o l l e c t e d  below sample 61, as Metal Creek e n t e r s  a deep gorge which i s  
more o r  less  cont inuous down t o  i t s  conf luence w i t h  the  G lac ie r  Fork. 

Maximum g r a i n  s i z e  o f  the go ld  c o l l e c t e d  i n  the bedrock pan samples and s t ream 
sediment samples was about f i v e  imn; the  average g r a i n  s i z e ,  however, was cons iderab ly  
l e s s  than one mm. Most o f  the  go ld  i s  wel l - rounded, a l though a few sub-angular p ieces 
were observed. N e i t h e r  the  g r a i n  s i z e  o f  the g o l d  no r  i t s  a n g u l a r i t y  appear t o  i n -  
crease upstream. Three g ra ins  o f  n a t i v e  s i l v e r  were p resen t  i n  stream sediment.sample 61 
no plat inum metals were i d e n t i f i e d  i n  any o f  the  samples. Assoc ia ted heavy minera ls  i n  
t h e  stream sediments i n  order of decreasing abundance a r e  p y r i t e ,  z i r con ,  s c h e e l i t e ,  and 
magnet i te .  

The zone o f  apparent maximum g o l d  con ten t  i n  Metal Creek appears t o  occur  below an 
e l e v a t i o n  o f  600 f e e t .  Th is  rough ly  corresponds t o  the  h e i g h t  o f  the  o l d  g l a c i a l  l ake  
t e r r a c e  (600-700 f e e t )  up Metal Creek and suggests t h a t  most o f  the g o l d  now presen t  
i n  Metal Creek has been reworked f rom t h i s  g l a c i a l  depos i t .  A d d i t i o n a l  evidence to 
suppor t  a g l a c i a l  o r i g i n  f o r  the go ld  i s  the presence o f  o l d  t renches c u t  through t he  

I/ I t  i s  i n t e r e s t i n g  t o  n o t e  here  t h a t  i n  t h e  U.S. Geolog ica l  Survey B u l l e t i n s  on t he  - 
Minera l  Resources o f  Alaska the occurrence o f  p l a c e r  go ld  on Metal Creek i n  the  Kn i k  
area i s  mentioned i n  the  r e p o r t s  f o r  the years 1906, 1909, and 1922 (u.S. Geologica l  



Table 2 

Gold content o f  bedrock pan samples i n  Metal Creek drainage. 

F i e l d  Map Gold content Source 
Number Number r a  i ns) t&ia l C reek-- pp Tr ibutary  - -  ----- - -.---- - --- - -- . - -  __(L --.--- 

8 1 5 X 
(up t o  3/16" diameter)  

Weight o f  f i e l d  sample approximately 3-5 pounds (one 12-inch pan).  



U u i l e t i n s  3 1 4 ,  442, and 7 5 5 ) .  Subsequent t o  t ha t  t ime, however, i n  the repo r t s  f o r  
the years 1924, 1925, 1926, 1327, 1928, and 1336 (U.S.  Geoloq ica l  Survey B u l l e t i n s  
l U j ,  /Y2, / 9 1 ,  610, 813, and 897) Metal Creek i s  no t  nlcrltioned i n  the g o l d  sec t i on ,  
b u t  i s  mentioned very  c a s u a l l y  i n  the p l a t i n u m  s e c t i o n  where i t  i s  pu t  i n  the  Kenai 
D i s t r i c t .  The two Metal Creeks a re  apparen t l y  the same as t he re  i s  no known  emr reek 
i n  the Kenai Peninsula.  Very p robab ly  some p l a t i n u m  was recovered i n  the go ld  p l a c e r s  
d u r i n g  the e a r l y  1920's and the r e p o r t  p e r s i s t e d  up t o  the l a s t  mention o f  Metal 
Creek i n  1936. 

t e r r a c e  depos i t s  above sample s i t e  60 on the west bank o f  Metal Creek. I t  i s  n o t  
known how much g o l d  was d e r i v e d  f rom these trenches, bu t  the r e s u l t s  must have been 
encouraging as evidenced by the e x t e n t  o f  the d igg ings .  I f  the go ld  i s  i n  the g l a c i a l  
depos i ts ,  the  problem o f  i t s  o r i g i n a l  source s t i l l  remains. E v i d e n t l y  the  source was 
l o c a l ,  as no apprec iab le  go ld  i s  found i n  any o f  the ad jacen t  dra inages.  The q u a r t z  
ve ins  i n  the  area, e s p e c i a l l y  those near the mouth o f  Metal Creek, may a c t u a l l y  con- 
t a i n  enough f r e e  go ld  t o  e x p l a i n  the source o f  the meta l ,  b u t  t he re  i s  no da ta  t o  
suppor t  t h i s  con jec tu re .  Poss ib l y  too, these same ve ins ,  o r  some o t h e r  f avo rab le  hos t  
rock, may have been l o c a l l y  enr i ched  i n  go ld  bu t  now have been e n t i r e l y  removed by 
e ros ion .  Whatever the case, the a v a i l a b l e  evidence suggest t h a t  the g o l d  was de r i ved  
l o c a l l y ,  depos i ted  i n  a  r e l a t i v e l y  recen t  g l a c i a l  l ake  depos i t ,  and i s  p r e s e n t l y  be ing  
reworked and concent ra ted  by Metal Creek and i t s  lower t r i b u t a r i e s .  

GEOCHEM l STRY 

A  t o t a l  o f  79 stream sediment samples were c o l l e c t e d  throughout the area and t es ted  
i n  the f i e l d  f o r  c o l d  e x t r a c t a b l e  heavy meta ls  (~awkes ,  1963) and i n  the l a b o r a t o r y  
f o r  t o t a l  copper, z i nc ,  lead, and molybdenum. The sample l o c a t i o n s  a r e  shown i n  
f i g u r e  2 and the r e s u l t s  o f  the f i e l d  t e s t s  and l a b o r a t o r y  analyses a re  g iven  i n  t a b l e  3. 

Frequency d i s t r i b u t i o n  graphs f o r  each o f  the  f o u r  metal elements i n  the 79 analyzed 
samples a r e  shown i n  f i g u r e  4. A s i n g l e  popu la t i on ,  s l i g h t l y  lognormal i n  d i s t r i b u t i o n ,  
i s  apparent f o r  each element,  however, w i t h  t he  excep t ion  o f  copper, the  mode f o r  each 
element i s  h i ghe r  than the c r u s t a l  average es t ima te  (Tay lo r ,  1964). The h i g h e r  mode 
f o r  z i nc ,  lead, and molybdenum i n  the  Metal Creek sediments, as compared t o  c r u s t a l  
average values, i s  appa ren t l y  due t o  the abundance o f  s l a t e  i n  t he  coun t r y  rock. These 
f i ne -g ra ined  a rg i l l a ceous -o rgan i c  rocks a r e  w e l l  known as absorbers o f  a  number o f  
metal  elements, e s p e c i a l l y  z i n c  and molybdenum. Approximate upper background l i m i t s  
( t h r e s h o l d  va lues)  f o r  the f o u r  metal  elements as deduced by i n s p e c t i o n  o f  t he  f r e -  
quency d i s t r i b u t i o n  graphs a r e  as f o l l ows :  copper, 100 p a r t s  per  m i l l i o n ;  z i nc ,  175 
ppm; lead, SO ppm; and ~nolybdenum, 7 pp On the bas is  o f  these t h resho ld  va lues none 
o f  the s t ream sediments c o l l e c t e d  and analyzed i n  the  Metal Creek area a re  anomalous. 
Moreover no abnormal concen t ra t i on  o f  r e a d i l y  e x t r a c t a b l e  meta ls  were de tec ted  by 
the f i e l d  t e s t s .  

O f  i n t e r e s t  and p o s s i b l e  economic s i g n i f i c a n c e  a r e  the r e s u l t s  o f  the heavy 
minera l  s t ud ies  i n  the Metal  Creek area. Twenty - f i ve  o f  the s t ream sediments sampled 
f o r  t r a c e  element analyses were a l s o  sampled f o r  t h e i r  heavy minera l  content .  These 
were panned i n  the  f i e l d  t o  remove most o f  t he  l i g h t e r  f r a c t i o n s  and then were se ived  
t o  -20 mesh and run through heavy l i q u i d s  i n  the l abo ra to r y .  The r e s u l t s  a r e  shown 
i n  t a b l e  4. 



40- 

30- 

20- 1 Copper 

1 0 -  

0- , I , * ,  

6 100 1% 200 j 250 

203 I Zinc 1 

- 

Lead - 
- 

1 1 1 ~ 1 1 1 1 ~ 1 1 1 1  

200 250 

40- - 
30- 

r l - 
- 

20- Molybdenum - 
- 

10- - 
h ' l " ' ~ ~ ~ ' ~ " r " " ' ~ ' l ~ l ~ ~ ~ r ' l ' l ~ l " ' ~ &  $0 

CONCENTRATION 
(mm) 
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Table 3 

Copper, z i n c ,  lead,  and molybdenum content of stream sedtments i n  
the Metal Creek area. 

S a m  l e 

F i e l d  
Number 

Ma P 
Number 

Concen t r a t  ion (ppm) ---.- - -----.- "- 

Cu Zn Pb Mo 
F i e l d  Test  
(ml. o f  dve) 



Table 3 
(Con t i nued) 

Sample - -- 

F i e l d  Hap Concen t ra  t ion ( ~ m )  ----------- .------*---- F i e l d  T e s t  
Number Number Cu Zn Pb Mo ( m l .  o f  dye) -I-.-_----̂ ------II----- I I-------" ---.--_ -- 



Table 3 
(continued) 

Samp 1 e - 
f i e l d  
Number 

Map 
Number 

concent - ----- r a t  ion>pm) 
Cu Z n Pb Mo 

F i e l d  Test 
(ml. o f  dve) 

A l l  analyses on -80 mesh f r a c t i o n  by Rocky Mountain Geochemical Laborator ies,  
S a l t  Lake C i t y ,  Utah. 



The b n t e r e s t i n g  f e a t u r e  i s  the r e l a t i v e  abundance o f  scheel i t e  i n  many o f  t h e  
concent ra tes  i n  Metal  Creek. I n  t a b l e  4 the a c t u a l  g r a i n  count o f  s c h e e l i t e  i s  
shown fo l lowed by a  t h e o r e t i c a l  va lue  o f  s c h e e l i t e  g r a i n s  per  100 m i l l i g r a m s  o f  heavy 
minera ls  f o r  comparison purposes. Sediments i n  s i x  streams i n  the G l a c i e r  Fork  d r a i n -  
age (samples 1 ,  2, 3, 9, 18, 21, 22, 24) average about 15 g ra ins  o f  scheel i t e  p e r  100 
m i l l i g r a m s  o f  heavy minera ls  whereas i n  Metal  Creek the average i s  about 40 g r a i n s  
per  100 m i l l i g r a m s  o f  heavy minera ls .  The g r e a t e s t  concen t ra t i on  o f  s c h e e l l t e  i s  I n  
two t r i b u t a r i e s  o f  Metal Creek (samples 40, 461, bo th  d r a i n i n g  f rom the  eas t ,  which 
show 130 and 580 g r a i n s  o f  s c h e e l i t e  pe r  100 m i l l i g r a m s  o f  heavy m ine ra l s  r e s p e c t i v e l y .  
The 185 a c t u a l  g r a i n s  i n  sample 46 represen ts  about 1 pe rcen t  o f  the heavy m ine ra l  
concen t ra te  by v o l  urn.  None o f  these concen t ra t  ions  o f  scheel i t e  approach o r e  grade 
m a t e r i a l  b u t  they  do i n d i c a t e  the presence o f  unusual abundances o f  tungs ten  w i t h i n  
the d ra inage  area. 

S u r p r i s i n g l y ,  p y r i t e  r a t h e r  than magnet i t e  i s  t he  most abundant heavy m ine ra l  
I n  t he  concent ra tes ,  and, i n  f a c t ,  a  number o f  samples d i d  n o t  c o n t a i n  any d e t e c t a b l e  
magnet i te .  The p y r i t e  occurs gene ra l l y  as we l l - f o rmed  cubes showing l i t t l e  o r  n o  
evidence o f  l eng thy  t r anspo r t .  Z i rcon,  t h e  second most abundant m inera l  i n  t he  con- 
cen t ra tes ,  occurs as c o l o r l e s s ,  sha rp l y  f ace ted  b ipy ramida l  c r y s t a l s .  

The r e l a t i v e  abundance o f  bo th  the s c h e e l i t e  and z i r c o n  does n o t  appear com- 
p a t i b l e  w i t h  t he  known geology o f  the a rea  as they imply  an a s s o c i a t i o n  w i t h  i n t r u s i v e  
c r y s t a l l i n e  rocks.  I n  the Wi l low Creek lode  g o l d  d i s t r i c t ,  30 m i l es  nor thwes t ,  f o r  
example, where q u a r t z  d i o r i t e  i s  the  p r i n c i p a l  coun t r y  rock, the heavy m ine ra l  
assemblage i s  pyr i te -z i rcon-schee l i te -go ld .  However, assuming t h a t  the  go ld ,  s c h e e l i t e ,  
and z i r c o n  i n  t he  Metal  Creek area have a more o r  l e s s  common source, i t  f o l l o w s ,  on 
the bas i s  o f  the  r e s t r i c t e d  go ld  d i s t r i b u t i o n ,  t h a t  t h e i r  source i s  a l s o  l o c a l .  

CONCLUSIONS 

P lace r  g o l d  i n  t he  Metal Creek area appears t o  be concentrated a l ong  t he  down- 
stream h a l f  o f  Metal Creek. The a v a i l a b l e  ev idence  s t r o n g l y  suggests t h a t  t he  g o l d  
i s  be ing  reworked by p resen t  stream a c t i o n ,  p r i n c i p a l l y  f rom recent  g l a c i a l  depos i t s  
o f  l o c a l  o r i g i n .  The exact  source o f  the  g o l d  i s  n o t  known. Small s c a l e  p l a c e r  
m in ing  a l ong  Metal  Creek south f rom Parad ise  Creek t o  i t s  j u n c t i o n  w i t h  t he  G l a c i e r  
Fork shou ld  be economica l l y  f e a s i b l e ,  e s p e c i a l l y  d u r i n g  per iods  o f  low wate r .  Pros- 
p e c t i n g  t he  g l a c i a l  l ake  t e r r a c e  above Metal  Creek may a l s o  reveal  b u r i e d  channel 
deposi t s  o r  o t h e r  concen t ra t ions  o f  p l a c e r  go ld .  

R e l a t i v e l y  abundant s c h e e l i t e  i n  t he  heavy m ine ra l  concentrates a l ong  the' l ower  
h a l f  o f  Metal  Creek a l s o  ra i ses  the p o s s i b i l i t y  o f  l o c a l  lode s c h e e l i t e  d e p o s i t s  i n  
the area. Prospec t ing  t he  h i g h  coun t r y  between Meta l  Creek and t he  G l a c i e r  Fork  f o r  
s c h e e l i t e  - and a l s o  g o l d  - appears t o  be warranted.  

The a l t e r e d  zone, c o n t a i n i n g  abundant q u a r t z  v e i n s  w i t h  p y r r h o t i t e  and cha l co -  
p y r i t e ,  around the sma l l  i n t r u s i v e  on t h e  upper  G l a c i e r  Fork,  does n d t  appear t o  have 
s u f f i c i e n t  grade o r  s i z e  t o  warrant  f u r t h e r  e x p l o r a t i o n  a t  the p resen t  t ime. No o t h e r  
lode depos i t s  were observed. Trace element analyses o f  stream sediments th roughout  
the area a r e  n o t  encouraging. 
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Ftgure  3 .  Lower heml8phere rtereographlc projectlon8 ofpole8 of bedding, cleavage and 
f o l / ~ t l o n  (c i rc le8)  and axe8 of mlnor fold8 (crorrer )  In the Metal Creek a r r a  


