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RFl CONNAI SSANCE GEOCHEMISTRY OF STREAM SEDIMENTS 

FROM THmE AREAS NEAR 3UNEAU, ALASKA 

By Henry C.  Berg 

ABSTRACT 

Resul t s  of a prel iminary inqu i ry  i n t o  background metal  content  
of stream sediments near  Juneau, Alaska, and whether t h i s  background 
i s  r e l a t e d  t o  geologic t e r r a n e  i n d i c a t e  t h a t  stream sediments derived 
c h i e f l y  from metamorphic rocks show s i g n i f i c a n t l y  higher  modal n ickel ,  
z inc,  and a r sen ic  than  do sediments derived mainly from sedimentary 
o r  igneous rocks.  Metal-content data t ha t  a r e  c l o s e l y  r e l a t e d  t o  
a r e a l  geology w i l l  be requi red  before systematic  geochemical prospect-  
i ng  by stream-sediment sampling i n  southeast  Alaska will be very 
e f f e c t i v e .  



Reconnaissance geochemistry of stream sediments 

from t h r e e  a r e a s  near  Juneau, Alaska 

by Henry C .  Berg, Menlo Park, Ca l i fo rn ia  

A reconnaissance study was undertaken near  Juneeu, Alaska, t o  
determine t h e  r e l a t i o n s h i p  between t h e  t race-metal  content  of stream 
sediments and t h e  geologic t e r r a n e  from which t h e  sediments were 
der ived .  Previous inves t iga t ions  of t r a c e  metals  i n  stream sediments 
i n  southeas tern  Alaska have sought anomalies (unusual ly high va lues )  
i n  one o r  more metals  (chapman and Shacklet te ,  1960; Chapman, 1962) 
o r  have been e f f o r t s  t o  d e t e c t  metal anomalies i n  sediments near  
s p e c i f i c  mineral  depos i t s   ace, 1962) without being a b l e  t o  t ake  
i n t o  s u f f i c i e n t  account t h e  l ike l ihood  t h a t  t h e  background metal  
content  of stream sediments might vary s i g n i f i c a n t l y  with varying 
types  of source rocks.  

I n  t h i s  study, 46 analyses  of the  t race-meta l  content  of s i l t -  
s i zed  sediments from 43 streams a r e  i d e n t i f i e d  and grouped a s  nea r ly  
as poss ib le  by main type of rock--sedimentary, metamorphic, and 
i n t r u s i v e  igneous ( inc luding contac t  zones)-- in the  stream drainage 
(?able 1). Figure 1 shows a t  a glance t h a t  the  a r e a  under consider- 
a t i o n  i s  geo log ica l ly  complex, and i n  some ins tances  t h e  source of 
t h e  sediment a t  a sample s i t e  might be more than  one of  these  types.  
Where t h i s  i s  so, t he  source rock type i s  queried on t a b l e  1. Samples 
were co l l ec ted  without s p e c i a l  re ference  t o  known o r  suspected mineral  
depos i t s ,  b u t  because t h e  a r e a  has been sporad ica l ly  mineralized, some 
samples show anomalously high values i n  c e r t a i n  metals .  I n  order  t o  
minimize t h e  e f f e c t  of anomalous va lues  on t h e  ca lcu la t ion  of  back- 
ground metal  contents ,  t he  mode (most commonly occurr ing va lue)  was 
s e l e c t e d  a s  t h e  most appropr ia te  and meaningful "average" value f o r  
each metal  ( t a b l e  2 ) .  For some metals,  more than  one mode i s  reported;  
t h i s  happens when two values  occur an  equal  number of  t imes f o r  a 
given metal, i n s t e a d  of a s ing le  value occurring; most f r equen t ly .  
Where a bimodal range i s  small,  it i s  probably of l i t t l e  consequence, 
bu t  i n  ranges srnch a s  200 ppm and 700 pprn, and 300 ppm and 700 pprn, 
it may be very s i g n i f i c a n t .  Table 2 a l s o  shows ranges i n  meta l  
content  i n  stream sediments by source-rock type.  I n  some cases, t h e  
high end of t h e  range i s  probably anomaLous, such a s  t h e  maximum of 
200 p a r t s  per  m i l l i o n  (ppm) cf n i c k e l  i n  stream sediments derived 
from the  metamorphic rocks. However, it should be noted t h a t  the  
modal n i c k e l  content  of stream sediments derived from t h e  metamorphic 
rocks i s  r e l a t i v e l y  high (70 ppm) compared t o  t h a t  of stream sediments 



FIGURE 1.- Generalized g e ~ l o g i c ~ m a p  of t h e  Chilkat Range, 
Admiralty Island, and northeastern Chichagof Island, showing 
l o c a t i o n  of  stream sediment samples and lode prospects, 

Inset: Index map of southeastern Alaska showing Location of 
area of t h i s  report. 



TABLE 1,--Metal content of 46 s t r e a n  sediinc:nt, san~plcs  from threc: :weas near Juneau, Alaska. 
(unless otherwise noted, ilnvlyscs .ire by ~ u m i y u ~ ~ ~ b i t t n t t i v e  s p e c t r u a r i ~ p h i c  ~iethorls. ~ s l r r i s k ( * )  
denotes semiquantitative ctiernic;*l an:ilysis. The following elements art! below the  l irruk of  
de tec t ion  of the method used and aro  rcportod i n  parts  p e r  m i l l i o ~ l  as follows: SnllO; A g c l ;  
Gec20; GaC20; LaX5O; l3iclO; InrlO; Cdr5O; Sb42OD; T1<100; Nbc5C); 'Pac5O; W<50, Samples 
collected in 1957, 1958, and 1959 by 1i.C. Bere and R.A. b n a y .  Sel t~iqulrnt i ta t ive spectrographic 
analyses by E.F. Cooley; semiquanti tat ive chemicirl analyses by H.H. Mehnerb and W.L. Jones, 
U. S. Geological survey) 





derived from t h e  i n t r u s i v e  igneous rocks (20 ppm). Thus, t h e  150 ppm 
of n i c k e l  a t  t h e  upper end of  t h e  n i c k e l  range f o r  sediment der ived  
from t h e  i n t r u s i v e  rocks and t h e i r  contac t  aureoles  may be of g r e a t e r  
prospect ing s ign i f i cance .  S imi lar ly ,  from t a b l e  2, t he  maximum zinc  
content  of stream sediments derived c h i e f l y  from t h e  metamorphic 
rocks i s  125 ppm, and t h i s  value may be anomalous (Chapman and 
Shackle t te ,  1960, p. BlO7; Chapman, 1962). The z inc  mode i n  t h i s  
case i s  75 pprn. The maximum z inc  content  repor ted  i n  stream sediments 
der ived  mainly from t h e  sedimentary rocks i s  a l s o  125 ppm, bu t  the  z inc  
mode i s  l e s s  than  25 ppm, suggest ing (1) t h a t  125 pprn of z inc  i n  stream 
sediments derived from t h e  sedimentary rocks i s  of g r e a t e r  prospect ing 
s ign i f i cance  than  125 pprn of z inc  i n  stream sediments derived from 
t h e  metamorphic rocks, and (2 )  t h a t  anomalous z inc  va lues  i n  t h e  sedi- 

' 
mentary rocks may s t a r t  a t  lower Levels than  those i n  t h e  metamorphic 
rocks i n  t h e  Juneau d i s t r i c t .  A s imi la r ,  bu t  l e s s  extreme, case may 
be made f o r  a r s e n i c .  

The r e s u l t s  of t h i s  i n v e s t i g a t i o n  show t h a t ,  i n  t h e  a r e a  under 
considerat ion,  and perhaps throughout southeas tern  Alaska, t h e r e  i s  a 
r e l a t i o n s h i p  between background content  o f  a t  l e a s t  c e r t a i n  meta ls  i n  
stream sediments and t h e  rocks from which t h e  sediments were derived.  
The r e s u l t s  a l s o  show t h a t  prospect ing f o r  mineral  depos i t s  by stream- 
sediment sampling i n  southeas tern  Alaska i s  Likely t o  be more meaning- a f u l ,  and t h a t  subt le ,  d i f  f i c u l t - t o - d e t e c t  anomalies i n  metal  content  
a r e  l e s s  l i k e l y  t o  be overlooked i f  a n a l y t i c a l  da ta  a r e  arranged so 
as t o  r e f l e c t  t h e  inf luence  of  t h e  geologic t e r r ane .  A program of 
d e t a i l e d ,  random, stream-sediment sampling throughout southeas tern  
Alaska i s  ind ica ted  i n  o rde r  t o  compute background metal-content d a t a  
t h a t  a r e  c l o s e l y  r e l a t e d  t o  a r e a l  geology. These da ta  a r e  necessary 
before e f f e c t i v e  systematic  geochemical prospect ing by stream-sediment 
sampling,bn t h i s  region can be undertaken. 
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