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Introduct ion 

During t h e  f i e l d  season of 1973, 249 s t r e a m  sediment samples were col lected 

f o r  geochemical analysis  a s  p a r t  of a broader resource evaluat ion program by the  

Alaska Division of Geological and Geophysical Surveys. This r epo r t  summarizes 

. t h e  r e s u l t s  of t h i s  inves t iga t ion ,  and at tempts t o  i den t i fy  var ious  geochemical 

anomalies with the  known bedrock geology (Stout, 1975). 

Por t ions  of the a rea  covered i n  t h i s  repor t  have been s tudied by previous 

inves t iga tors ,  notably Rose (1965, 1966) and Rose and Saunders (1965). These 

s t ud i e s  a r e  confined to  a l a r g e  extent  t o  se lected areas  where previous claims o r  

' sur face  mineralization has been noted. Analyses of s t r e a m  sediments a s  a r e s u l t  

of these  s t ud i e s  reveal  s ca t t e r ed  anomalies f o r  copper, n icke l ,  chromium, lead,  and 

. zinc. Similar  anomalies as p a r t  of t h e  present study a r e  presented below. 

Copper 

- 
Copper analyses of stream sediments derived from the  Boulder Creek Volcanics 

(see map) a r e  generally higher than i n  sediments derived from o ther  volcanic 

formations i n  t he  area. The t a b l e  shows t h a t  several  groups of samples (e.g., 

166-177 ,. 217-230, and 254-279) a r e  from s t r e a m s  t ha t  d r a in  t h e  Boulder Creek 

Volcanics exclusively. Because t h i s  formation is the  youngest recognized i n  the  

Amphitheatcr~roup and is  i n  t h e  co re  of t h e  west-plunging Amphitheater Syncline, 

t h e  formation is found only i n  t he  mountains west of t he  Delta River and Tangle 

Lakes. 

By con t ras t ,  17 samples from streams t h a t  d ra in  t he  Paxson Mountain Formation 

near Paxson Mountain and i n  t h e  gen t l e  t e r r ane  south of t he  Denali Highway have 

a mean Cu value  of only 50 ppm. Generally low values a r e  a l s o  associa ted with 

t h e  Tangle Lakes Formation, a l s o  volcanic bur consis t ing mainly of pyroclas t ic  

and tuffaceous rocks. A l l  t h e  mineralized quartz veins  reported by Stout  (1975) 
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a r e  from t h e  Boulder Creek Volcanics. The ve in s  a r e  near v e r t i c a l ,  and occupy a 
-.. . 

predominant northeast-trending j o i n t  system. The j o i n t  system pervades a l l  t h r ee  

volcanic formations, but  copper minera l iza t ion  is found only i n  those  ve ins  t h a t  

in t rude  t he  Boulder Creek Volcanics. 

The j o i n t  system along which copper mineral izat ion occurs is apparent ly  

younger than the  formation of t h e  Amphitheater Syncline, Hence t he  mineral izat ion 

is much younger than the  Upper T r i a s s i c  hos t  rocks, and may be Te r t i a ry  o r  younger 

i n  age. In view of t he  generally high Cu va lues  i n  the  stream sediments that: a r e  

derived exclusively  from the  Boulder Creek Volcanics, it seems reasonable t o  

conclude t h a t  t he  aqueous so lu t ions  associa ted with the  quartz ve ins  derived t h e i r  

copper from t h e  immediately surrounding volcanic  rocks. 

Many analyses  of stream sediments co l l ec t ed  near bedrock i n  t h e  northwest- 

. t rending mountains along the  nor th  s i d e  of Seven Mile Lake have Cu va lues  over 

-200 ppm, we l l  above the  cont inenta l  c r u s t a l  average (55 ppm), and some have values  

above t h e  threshold value of 290 ppm. This  co r r e l a t e s  with observed copper mineral- 

i z a t i o n  associa ted with gabbro d ike s  and sills t h a t  trend N. 65" W. p a r a l l e l  t o  

t he  nor th  limb of the  Amphitheater Snycline (Stout, 1975). The minera l iza t ion  

cons i s t s  primarily of malachite-stained f r a c t u r e s  i n  the  medium-grained gabbro. 

Other notable  Cu values a r e  from streams t h a t  d ra in  the  Rainy Creek dun i t e  and 

associat'ed ul t ramafic  in t rus ives .  Many values  over 200 ppm and some a s  high a s  

500 ppm are found ( tab le ) .  This is p a r t i c u l a r l y  t r u e  i n  the  headwaters of Ann 

Creek, t he  nor th  fo rk  of Rainy Creek, and t h e  upper reaches of Broxson Gulch. 

These a r e  t h e  a r ea s  where t he  sur face  exposures of the Rainy Creek dun i t e  a r e  

g r ea t e s t .  The b e l t  narrows fu ther  west, and is apparently not found west of t he  

Maclaren River. Outrcops of gabbro and mafic gabbro within t h i s  b e l t  r evea l  

disseminated copper su l f ides ,  mainly chalcopyri te .  Pyrrhot i te  is a l s o  present i n  

w 

some l o c a l i t i e s ,  but is l e s s  common. 



In  con t r a s t  t o  t h e  Rainy Creek duni te ,  t he  dun i t e s  and associated gabbros 

i n  t he  Wild Mountain b e l t  may be r e l a t i v e l y  impoverished i n  copper. This is borne 

out  by low ( l e s s  than background) Cu values  i n  most stream-sediment analyses  f o r  

mater ia l  co l lec ted  along t he  be l t .  This b e l t  extends from beneath t he  g l a c i e r  a t  

t he  headwaters of t h e  e a s t  fo rk  of t h e  Maclaren River i n  a S. 70' E. d i r e c t i o n  

f o r  about 18 m i l e s .  The surface  exposures of t h e  b e l t  a r e  terminated a t  t h e  

Delta River by a t h i c k  cover of g l a c i a l  till and Te r t i a ry  gravels. A l l  stream- 

sediment analyses  from t h i s  region give l e s s  than background values f o r  Cu. 

Nickel 

Stream sediments a r e  generally high i n  n i cke l  e l 0 0  ppm) only f o r  samples 

taken near dun i tes  and r e l a t ed  ultramafic rocks. This  includes t h e  Rainy Creek 

- duni te  and t h e  Wild Mountain dunite on both s i d e s  of F i sh  Lake. Each of these  

analyses a l s o  has a r e l a t i v e l y  high C r  value,  i nd i ca t i ve  of an u l t r k f  i c  source 

rock. The only  n icke l  s u l f i d e  observed i n  t he  region is pendlandite. It occurs 

i n  sheared s e r p e n t i n i t e  zones around t h e  margins of t h e  Rainy Creek dun i t e  and 

re la ted  mafic rocks. 

Chromium 

Stream sediments are generally high i n  chromium (a5000  ppm) i n  t h e  v i c i n i t y  

of t he  Rainy Creek dun i t e  and t he  Wild Mountain duni te .  The probable source is 

a chrome' s p i n e l  which e x i s t s  a s  a primary phase coexis t ing with f o r s t e r i t i c  o l i v i n e  

i n  t h e  duni tes .  The sp ine l  consis ts  of l e s s  than 1 percent by volume of t h e  average 

hand specimen. I n  a few outrcops along t h e  south  f l a n k  of Wild Mountain, chrome 

sp ine l  is concentrated i n to  1-mm-thick primary igneous bands. 

Analyses 194, 195 and 239 from the  Delta River and an eas tern  t r i b u t a r y  

(see map) a r e  notable  because t he i r  high C r  suggests t he  presence of t he  Wild 

Mountain dun i t e  i n  t he  subsurface beyond, t he  easternmost exposures. 

Lead - 
The only anomolous Pb analyses a r e  from two samples, one taken from Rainy 



Creek (30 ppm) near t h e  Rainy Creek d u n i t e  and t h e  o ther  from the  nor theas t  s i d e  of 

Wild Mountain (100 ppm) near  t h e  Wild Mountain dun i te .  The threshold v a l u e  f o r  Pb 

is 26 ppm i n  t h i s  area. Analysis of t h i s  sample a l s o  g ives  anomolous z inc ,  a r s e n i c ,  

mercury, s i l v e r ,  n icke l ,  and chromium, The presence of t h e  l a a t  two elements, 

"coupled w i t h  t h e  f i e l d  re la t ionsh ips ,  a rgue  i n  favor  of a n  u l t ramaf ic  source  rock. 

z inc  - 
Two s p e c i f i c  a r e a s  wi th in  the  reg ion  g i v e  h ighly  anomolous Zn va lues  r e l a t i v e  

t o  a threshold  v a l u e  of 210 ppm, The f i r s t  seems associa ted  with t h e  Boulder Creek 

Valcanics -- and t h e  anomolies (500 ppm) occurr ing i n  stream sediments (analyses  155, 

253) near t h e  western  l i m i t  of wposure  of t h i s  formation. Analyses 260 and 306 

a r e  above t h e  threshold  va lue  f o r  zinc a s  we l l ,  and a r e  a l s o  of sediments der ived from 

- t h e  Boulder Creek Volcanics. The exact  source  of t h e  anomolies is unknown. No 

zinc minerals  were observed. 

The second area which gives anomolous Zn va lues  is t h e  v i c i n i t y  around t h e  

g l a c i e r  a t  the  head of t h e  East  Fork of t h e  Maclaren River. Analyses 6 and 7 a r e  

of sediments der ived from highly sheared and a l t e r e d  d i o r i t e  and quar tz  monzonite 

that occupies a genera l ly  east-west t rending b e l t  i n  t h i s  area .  The s p e c i f i c  

source of t h e  minera l i za t ion  is  unknown however. It i s  perhaps notable  t h a t  

even one of t h e  analyses  (115) from t h e  outwash a t  t h e  base of t h e  above-mentioned . 
g l a c i e r  :has z inc  above threshold value.  

The a t o m i c ~ a b s o r p t i o n  analyses f o r  Zn ( see  t ab le )  show two anomolies (42 and 

131) t h a t  are no t  revealed by emission spectrography. The former is of outwash 

sediment from t h e  base of a small g l a c i e r  j u s t  west of Broxson Gulch, implying 

t h a t  t h e  source  lies t o  t h e  north. 
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