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MINERAL OCCURRENCES I N  THE UPPER WOOD RIVER, EDGAR CREEK, 
-- - AND WEST FORK GLACIER AREAS, CENTRAL ALASKA RANGE 

In t roduc t ion  

Reconnaissance geologica l  mapping and geochemical sampling dur ing t h e  

summer  of 1973 disc losed the  presence of small mineral ized a r e a s  n e a r  t h e  

headwaters of the  Wood River,  Edgar Creek, and a t  t h e  head of t h e  West Fork 

Glacier, central Alaska Range. This r epor t  provides l o c a t i o n s  and a genera l  

d e s c r i p t i o n  of these mineral  occurrences as we l l  as elementa l  analyses  of 

s e l e c t e d  rock samples. 

Geologic mapping i n  the 'upper  Wood River and Edgar Creek a r e a s  was 

c a r r i e d  out  by Kirk W. Sherwood of t h e  Universi ty of Wisconsin i n  1973 and 

funded through National  Science Foundation Research Grant G.A.-28966, awarded 

to D r .  Campbell Craddock. 

Geochemical sampling was conducted by Kirk W. Sherwood of t h e  Univers i ty  

of Wisconsin and Thomas E. Smith and Thomas K. Bundtzen of  t h e  Alaska Division 

of Geological  and Geophysical Surveys. 

The atomic absorbtion a n a l y s i s  was c a r r i e d  out  by Thomas C. T r i b l e  a t  the  

Mineral  Analyses & Research Laboratory i n  College, Alaska. A 10.00-gram 

sample was digested with an appropr ia t e  amount of aqua r e g i a .  The d i g e s t a t e  

was d i l u t e d  t o  100 mil l i l i ters  wi th  d i s t i l l e d  H 0 and cent r i fuged.  The 2 

elements copper, lead ,  z inc ,  s i lver ,  and n icke l  were a s p i r a t e d  d i r e c t l y  i n t o  

an air-acetylene flame whi le  gold was determined fol lowing a DIBKIAliquat 

336 solvent-solvent  e x t r a c t i o n .  

O p t i c a l  emission spec t rograph ic  analyses of a l l  samples were performed 

by Spe Comp Services ,  Inc. of Steamboat Springs,  Colorado us ing a 1.5-meter 

Wadsworth b u n t e d  Jarrel l-Ash DC a r c  emission spectrograph. 
a 



General Area 

The s tudy a r e a  ( f igure  1)  inc ludes  some of t h e  most rugged country 

in t h e  central Alaska range. No roads exist in  t h e  general a r e a ,  al though 

t h e  Denali  Highway is a few miles t o  the  south.  

Fixed-wing a i r c r a f t  can land on air s t r i p s  on t h e  Wood and Delta Rivers. 

Much of t h e  f i e l d  work was h e l i c o p t e r  supported.  

General Geology., Upper Wood River Area 

The bedrock geology nea r  the  head of t h e  Wood River cons i s t s  of two 

d i s t i n c t  t e r r a n e s  , separated by major eas t-wes  t d iscont inui ty  known a s  t h e  

Hines Creek Fau l t  ( f i g .  2 ) .  The Hines Creek Fau l t  is considered t o  b e  an 

anc ien t  and p resen t ly  inac t ive  segment of t h e  Denali  Faul t  System; a pres- 

e n t l y  a c t i v e  t r a c e  of t h i s  system, t h e  McKinley St rand,  l i e s  29 k i lometers  

t o  t h e  south.  

The t e r r a n e  nor th  of the  Hines Creek F a u l t &  divided i n t o  t h e  fol lowing 

t h r e e  rock u n i t s :  1 )  t h e  Birch Creek S c h i s t ,  a h ighly  deformed assembledge of 

q u a r t z i t e s  and p e l i t i c  p h y l l i t e s  of undetermined age; 2) a monoli thologic 

u n i t  of  b l a c k  p h y l l i  t e s  , possibly of Devonian age (Wahrhaf t i g  , 1968) ; and 

3) an upper Devonian (Hickman, 1974) sequence of metavolcanoclast ic  rocks of 

f e l s i c  t o  in termedia te  compositions. ,--- 

The Birch Creek Sch i s t  (bc) has  undergone mul t ip le  deformations, and a 

secondary f o l i a t i o n  (SZ) forms t h e  most conspicious mesoscopic s t r u c t u r a l  

element of  t h e s e  rocks. The black p h y l l i t e s  (Dbp) a r e  a l s o  s t r o n g l y  deformed 

and possess  a well-developed primary f o l i a t i o n  (S ) l oca l ly  overpr in ted  by a 1 

secondary cleavage (S2). The mst conspicious s t r u c t u r a l  element of t h e  meta- 

vo lcan ic  rocks (Dmv) is a s i n g l e  primary f o l i a t i o n  (S1) p a r a l l e l  t o  compo- 

s i t i o n a l  banding. 

The t e r r a n e  south of t h e  Hines Creek F a u l t  has been divided i n t o  four  

rock u n i t s :  1)  a s t rong ly  deformed sequence of c h e r t s  and p y r o p h y i l i t i c  







p h y l l i t e s  (PC) of probable e a r l y  Paleozoic  age; 2) a folded sequence of 

metagraywackes, s l a t e s ,  and c a l c a r e n i t e s  (Om) of poss ib le  Ordovician age, 

based on poss ib le  g r a p t o l i t e  impr in t s  (Anderson, 1973) [h igh ly  sheared 

rocks (sh) probably belongs t o  t h i s  u n i t  and may represent  t h e  base  of a 

thrust sheet]  ; 3) a voluminous swarm of west-trending gabbro sills (ga) , 
poss ib ly  emplaced during t h e  T r i a s s i c  (Wahrhaftig, 1970) ; and 4) t h e  

Paleocene Cantwell Formation (Tc) , a mildly folded sequence of conglomerates, 

sands tones ,  and carbonaceous s h a l e s  preserved as smal l  in - fau l t ed  o u t l i e r s  

w i t h i n  t h e  o lde r  metamorphic-igneous ter rane .  T r i a s s i c ( ? )  gabbros s i m i l a r  

t o  those  described above can b e  found t o  t h e  west i n  M t .  McKinley Xational  

Park (Gi lbe r t ,  personal  communication). 

The s t r u c t u r e  of the  pre-Cantwell rocks is complex. The pre-Ordovician( ?) 

c h e r t s  and p h y l l i t e s  (PC) apparent ly  sus ta ined mul t ip le  deformations p r i o r  

t o  deposi t ion  of the  ~ r d o v i c i a n ( ? )  graywackes, s h a l e s ,  and c a l c a r e n i t e s  (om). 

The Ordovician(?) sedinments (Om) and i n t r u s i v e  T r i a s s i c ( ? )  gabbro s i l ls  (ga) 

haveabeen deformed i n t o  t i g h t  recumbent fo lds  and a r e  l o c a l l y  over th rus t  by 

t h e  o l d e r  cher ts  and p h y l l i t e s  (PC). 

A l a r g e  g ranod io r i t e  body (gd),  known as t h e  Buchanan Creek Pluton 

(Wahrhaftig, 1970), of middle Cretaceous age, t runca tes  t h e  Hines Creek 

F a u l t  i n  the  e a s t e r n  p a r t  of t h e  a r e a  ( f i g .  2) .  

During the  Paleocene, t h e  coarse  d e t r i t u s  of t h e  Cantwell Formation ac- 

cumulated on an e ros iona l  s u r f a c e  of the  o lde r  rocks. The presence of minor 

angular  unconformities w i t h i n  t h e  Cantwell Formation sugges ts  t h a t  r ecur ren t  

t i l t i n g  accompanied deposi t ion .  The Cantwell rocks have subsequently been 

.deformed i n t o  assymetr ica l  f o l d s  and a r e  l o c a l l y  t runcated  by reve r se  f a u l t s .  

General Geology, Edgar Creek Area 

The bedrock geology of t h e  Edgar Creek a rea  ( f i g .  3) is very s i m i l a r  t o  

t h a t  of the  upper Wood Pdver a r e a ,  and mapping has de l inea ted  four  d i s t i n c t  
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rock u n i t s  s i m i l a r  t o  those  found i n  t h a t  loca t ion :  1 )  a highly deformed 

asie&ledge of c h e r t s  and pyrophy l l i t i c  p h y l l i t e s  (PC) of probably e a r l y  

Paleozoic age; 2) a sequence of ~rdovi 'c ian(?)  (Anderson, 1973) metagray- 

wackes , slates, and c a l c a r e n i t e s  , (Om) , l o c a l l y  conglomeratic (mc) nea r  t h e  

base; 3) a s w a r m  of northeast- trending s t e e p l y  i n c l i n e d  gabbro sills (ga) 

of poss ib le  T r i a s s i c  age (Wahrhaftig, 1970) ; and 4) t h e  Paleocene Cantwell 

Formation (Tc), a folded sequence of conglomerates, sandstones, and carbona- 

ceous sha les .  Unconformities a r e  i n f e r r e d  a t  t h e  base  of t h e  Ordovician(?) 

rocks (Om) and at t h e  base of the  Cantwell Formation. 

Aeromagne t ics 

A reg iona l  aeromagnetic map is shown i n  f i g u r e  4 f o r  the  general  

v i c i n i t y .  A 400-gamma magnetic high o u t l i n e s  t h e  Cretaceous Buchanan Creek 

Pluton o f  t h e  Upper Wood River area  ( f i g s .  2 and 4) .  

The swarms of gabbro sills present  a t  Edgar Creek and t h e  Wood River 

may b e  represented by the  smal l  aeromagnetic h ighs ,  usual ly  l e s s  than 100 

gammas i n  magnitude, t h a t  form a d i f f u s e  southwesterly t rend which extends 

from Edgar Creek t o  t h e  southeastern end of t h e  Upper Wood River map area .  

Mineral Occurrences 

Much of  t h e  s u l f i d e  minera l iza t ion i n  t h e  upper Wood River and Edgar 

Creek a r e a s  seems t o  be  wi th in  contact  zones adjacent  t o  gabbro s i l ls  and 

the Buchanan Creek Pluton. Subsequent weathering and oxidation of t h e  p y r i t i c  

contact  rocks has produced conspicious l i m o n i t i c  s t a i n i n g  i n  the  bedrock of 

these  area .  The l o c a l i t i e s  of such outcrops have been mapped as  "gossan" on 

f igures  5 and 6. Some s u l f i d e  r i ch  outcrops nea r  t h e  gabbro-sediment con tac t s  

contain abundant p y r r h o t i t e  and t r a c e s  of chalcopyr i te .  

In the  nor th-centra l  p a r t  of f igure  5 and i n  f i g u r e  6 ,  a second type of 

d n e r a l i z a t i o n  n o t  r e l a t e d  to  metasomatic a c t i v i t y  appears t o  have been 
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l o c a l i z e d  w i t h i n  f r a c t u r e  zones subs id ia ry  t o  t h e  Hines Creek Fault .  A t  

s e v e r a l  such l o c a t i o n s  i n  t h e  upper Wood River and Edgar Creek a reas ,  

malachite stain w a s  observed along f r a c t u r e  f i l l i n g s  and f o l i a t i o n s  of t h e  

metasedimentary rocks. Although most of these  showings were considered t o  

b e  of l o w  grade and were not  sampled, each observat ion has been i d e n t i f i e d  

by t h e  e lementa l  synbol f o r  copper (Cu) on both f igures  5 and 6 .  

Four grab-sample s i t e s  a r e  located  i n  t h e  v i c i n i t y  of West Fork Glac ie r  

. ( f ig .  7). Two of these  samples, map numbers 29 and 30, a r e  of rock d e b r i s  

on the g l a c i e r  i t s e l f ;  t h e  debr is  source has  been indicated  on f i g u r e  7. 

Samples from t h e  above four  s i t e s  have a high m e t a l  s u l f i d e  content ,  Their  

f i e l d  occurrences are marked by profound iron-stained "gossan" zones i n  t h e  

debr i s  and on t h e  s lopes .  

Results and Conclusions 

The a n a l y t i c a l  r e s u l t s  fo r  the  samples c o l l e c t e d  during t h i s  s tudy are 

shown i n  t a b l e s  1 and 2. Although none of t h e  samples analyzed bear  economic 

concentra t ions  of base  o r  precious ruetals, t h e  presence of the  many mineral- 

i zed  zones descr ibed above may i n d i c a t e  t h e  ex i s t ence  of l a rge  and r i c h e r  

depos i t s  of economic s igni f icance .  

I n f o m i t i o n  concerning the s t r u c t u r a l  and geologic s e t t i n g  of t h e  mineral  

occurrences descr ibed i n  t h i s  repor t  is va luab le  because it may be used t o  

e s t a b l i s h  guidel ines  f o r  fu tu re  inves t iga t ions .  The following t a r g e t s  a r e  

suggested as a b a s i s  f o r  mineral evaluat ion i n  t h i s  area:  1) the  w a l l  rocks 

adjacent  t o  gabbro sills and granodior i te  p lu tons ;  2) the  i n t e r i o r  of d i f -  

f e r e n t i a t e d  gabbro si l ls  (po ten t i a l  concentra t ions  of pr inary  m e t a l l i c  oxides 

and s u l f i d e s )  ; and 3) those areas wi th in  f r a c t u r e  zones adjacent  t o  major 

f a u l t s  such as t h e  Hines Creek Fault.  
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TABLE 1 

ATOMIC ABSORBTION SPECTROPHOTOMETRIC ANALYSES OF GRAB SAMPLES FROM THE UPPER WQOD RIVER, 
EDGAR CREEK, AND WEST FORK GLACIER AREAS, ALASKA 

FIELD # 
( P P ~ )  

COPPER 

34 
16  
1 7  
6 9 

202 

19 3 
172 

700 
188 

833 
2 59 
13 
7 2 

100 - - 
7 50 

30 

460 

( P P ~ )  
LEAD 

11 
8 

11 
13 
14  

65 
28 

1 8  
8 

12  
2 
4 

28 
8 

16  
8 

18 

1 7  

( P P ~ )  
Z I N C  - 

9.1 
10 4 

6 6 
4 4 
4 2 

78 
132 

29 
7 6 

25 
6 5 

2 70 
125 

82 
20 
50 

7 

24 

. ( P P ~ )  
SILVER 

0.2 
0.2 
0.2 
2.2 
0.4 

0.2 
ND 

0.3 
0.4 

1.2 
2.5 
0.4 
0.9 

ND 
0.5 
1.0 
1.0 

0.7 

( P P ~ )  
GOLD - 

ND 
ND 

0.5 
ND 

1.0 

ND 
0.7 

0.7 
ND 

0.2 
ND 

0.5 
ND 
ND 
ND 

ND , 
0.2 

ND 

( P P ~ )  
NICKEL 

135 
132 
113 

6 7 
84 

20 
32 

6 
2 0 

228 
40 8 
19 2 

ND 
2 0 
10  
14  
1 3  

6 

B i r c h  Crk S c h i s t  s t a i n e d  zone 
"Gossan" i n  Bi rch  Creek S c h i s t  
I I ~ o s s a n "  i n  c o n t a c t  zone, g r a n o d i o r i t e  
Heavy "gossan" s t a i n  i n  gabbro'  ma lach i t e  i n  
f r a c t u r e s  of sediments  
S u l f i d e  bea r ing  mafic  rock 
I r o n  s t a i n e d ,  s u l f i d e  b e a r i n g  gabbro w i t h  p y r i t i c  
sediments  
S u l f i d e  bea r ing  f l o a t  i n  f l ood  p l a i n  
Grab sample of  p y r i t i z e d  sediments  and u l t r a m a f i c  
(?) ipneous rock 
Gossan zone n e a r  gabbro s i l l ,  3 samples ,  composite 

11 I t  11 11 11 11 11 11 

Gossan zone n e a r  gabbro s i l l  
Gabbro s i l l  
Gossan i n  Pa l eozo ic  meta s e d s  (PC) 

I 1  11 11 I1 I I 11 

I r o n  s t a i n e d  s i l i c i f i e d  s e d s  and gabbro grab 
s amp l e  
S u l f i d e  bea r ing  f l o a t  i n  c r eek ,  gabbro 

ND means t h a t  t h e  element was looked f o r  b u t  n o t  de tec ted .  - - means n o t  analyzed. 



TABLE 1 (continued) 

( p p d  ( p p d  (ppm) ( P P ~ )  . ( P P ~  ( P P ~ )  
MAP # FIELD # COPPER - LEAD ZINC SILVER . GOLD NICKEL REMARKS 

Hydrothermally a l t e r e d  zone, conspicuous mineral  
s t a i n i n g  
P y r i t i z e d  sediments nea r  unal tered(?)  gabbro 
Near i r o n  s t a i n e d  gabbro i n  meta-sediments (Om) 
In  gabbro sediment contact  zone (ga) (Om) 
S i l i c i f i e d  sample i n  gabbro contact  
Gabbro gossan zone 
S u l f i d e  bearing meta-seds, gabbro; cha lcopyr i t e  
v i s i b l e  
Gossan zone near  gabbro s i l l  
Massive s u l f i d e  bear ing meta-sediments, huge 
boulders with predominantly i r o n  s u l f i d e s  
Pyroxeni te i n t r u s i v e  sample 
11 ~ o s s a n "  zone i n  (PC) nea r  gabbro s i l l  
Cossanized gabbro and meta-sediments 
Gossanized meta-sediments 
Gossan.of mafic i n t r u s i v e ( ? ) ,  West Fork moraine 
heavi ly  impregnated with s u l f i d e s  
Gossan of mafic i n t r u s i v e ( ? ) ,  West Fork moraine 
heavi ly  impregnated with s u l f i d e s  

ND means t h a t  the element was looked f o r  but n o t  detected. - - means no t  analyzed. 



TABLE 2 

SEMI-QUANTITATIVE EMISSION SPECTROGRAPHIC ANALYSES OF SAMPLES FROM THE UPPER WOOD RIVER, 
EDGAR CREEK, AM) WEST FORK GLACIER AREAS, ALASKA 

(%) (ppm) (ppm) (ppm) (ppm) (ppm). (ppm) (ppm) ( P P ~  ( P P ~ )  (ppm) (ppm) (ppm) ('1 ('1 ('1 
Map # Fe Co Cr Mn - V Z r - B - Ba Be - Nb Sc - Sr Y - Ca r i  - - - -  

Sb,  Mo, W ,  Cd, As, Bi, Sn, and L a  were looked f o r  but n o t  detected .  
ND means tha t  the element was looked for but not detected .  
-- means n o t  analyzed. 
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