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STUDIES RELATED TO AWRAP 

The U.S. Geological  Survey i s  r equ i red  by  t h e  Alaskan Nat ional  I n t e r e s t  
Lands Conservat ion Act (ANILCA, Pub1 i c  Law 96-487) t o  survey c e r t a i n  Federal 
1 ands t o  determine t h e i  r minera l  resource p o t e n t i a l .  Resul ts  from t h e  A1 askan 
Minera l  Resource Appra isa l  Program (AMRAP) must be made a v a i l a b l e  t o  t h e  
p u b l i c  and be submi t ted t o  t h e  Pres iden t  and t h e  Congress. Th is  r e p o r t  
p resen ts  a n a l y t i c a l  r e s u l t s  of  a geochemical survey o f  p o r t i o n s  o f  t h e  Juneau, 
Taku River,  At1 i n ,  and Skagway quadrangles, A1 aska. 

INTRODUCTION 

During t h e  summers o f  1983 and 1984 t h e  U.S. Geological  Survey conducted 
a reconnaissance geochemical survey o f  p o r t i o n s  o f  t h e  Juneau, Taku River ,  
At1 i n ,  and Skagway 1:250,000-scale quadrangles, southeast A1 aska ( f i g .  1). 
Th is  area comprises approx imate ly  7,500 sq  m i  i n  t h e  no r the rn  p o r t i o n  o f  
southeast Alaska, E leva t ions  i n  t h e  area range from sea l e v e l  t o  almost 8,600 
f t .  Topography v a r i e s  from rugged mountains and f i o r d s  t o  i c e  f i e l d s  and 
g l a c i a l  va l l eys ,  Approximately 20% o f  t h e  area c o n s i s t s  o f  channels and 
s t r a i t s  o f  t h e  i n l a n d  waterway. Juneau, t h e  c a p i t a l  c i t y  of  Alaska, l i e s  i n  
t h e  sou th -cen t ra l  p o r t i o n  o f  t h e  s tudy area, and i s  a major p o r t  f o r  water and 
a i r  t r a f f i c  i n  southeast Alaska. Haines, Alaska, which l i e s  near t h e  no r the rn  
boundary o f  t h e  s tudy area i n  t h e  Skagway quadrangle, i s  a terminus f o r  b o t h  
t h e  A1 aska Marine Highway and t h e  Haines Highway. Very few roads e x i s t  
throughout  t h e  quadrangles and access t o  most areas i s  l i m i t e d  t o  h e l i c o p t e r ,  
f l o a t  plane, o r  boat.  

P o r t i o n s  o f  t h i s  s tudy area t h a t  have been p r e v i o u s l y  sampled and 
evaluated i n c l u d e  t h e  no r the rn  end o f  t h e  Tracy Arm-Fords Ter ro r  Wilderness 
Study Area (Brew and o thers ,  1977; U.S, Geological  Survey and U.S. Bureau o f  
Mines, 1984) , t h e  eas te rn  G l  a c i e r  Bay Nat ional  Monument ( MacKevett and o thers ,  
1971; Brew and o thers ,  1978), and no r the rn  Chichagof I s l a n d  (Loney and o thers ,  
1975). Where poss ib le ,  da ta  from these and o t h e r  p rev ious  and on-going 
s t u d i e s  i n  t h e  area w i l l  be used, a long w i t h  t h e  da ta  presented here, f o r  a 
reconnaissance geochemical i n t e r p r e t a t i o n .  A1 though a d d i t i o n a l  sampl i ng i s 
a n t i c i p a t e d  d u r i n g  t h e  summer o f  1985, these da ta  a r e  be ing  presented i n  
response t o  t h e  g r e a t l y  renewed i n t e r e s t  i n  m inera l  e x p l o r a t i o n  i n  t h e  Juneau 
area. 

The eas te rn  h a l f  of  t h e  s tudy area, eas t  of Lynn Canal, comprises t h e  
no r the rn  Coast plutonic-metamorphic complex, which i nc l udes  t h e  g r a n i t i c  and 
gne i ss i c  rocks o f  t h e  Coast Mountains as  w e l l  as ad jacen t  metamorphic rocks 
(Brew and Ford, 1984a). Metamorphic rocks w i t h i n  t h e  Coast p l u t o n i c -  
metamorphic complex have been determined t o  represent  t h e  metamorphosed 
e q u i v a l e n t  o f  rocks  i n  t h e  Alexander t e r r a n e  (Brew and Ford, 1984b). The 
Alexander t e r r a n e  throughout t h e  remainder o f  t h e  s tudy area i s  composed o f  a 
t h i c k  sequence o f  l a t e  Precambrian t o  T r i a s s i c  v o l c a n i c  and sedimentary rocks  
(Monger and Berg, 1984) which i n  p laces a r e  moderate ly  t o  i n t e n s e l y  deformed 
and metamorphosed. Major s t r u c t u r a l  features i n  t h e  Juneau quadrangle i n c l  ude 
t h e  Chatham S t r a i t  F a u l t  and t h e  Coast Range Megal ineament ( p l a t e  1 ) .  



Figure  1 . - - Index map showing l o c a t i o n  o f  t h e  Juneau, Taku R i v e r ,  A t l i n ,  
and Skagway quadrangles,  Alaska.  



METHODS OF STUDY 

Sample Media 

Analyses o f  t h e  stream-sediment samples represent  t h e  chemis t ry  o f  t h e  
rock  m a t e r i a l  eroded from t h e  dra inage bas in  upstream from each sample s i t e .  
Such i n fo rma t i on  i s  usefu l  i n  i d e n t i f y i n g  those  bas ins  which c o n t a i n  
concen t ra t i ons  o f  elements t h a t  may be r e l a t e d  t o  m inera l  depos i ts .  Heavy- 
m inera l -concen t ra te  samples p rov ide  i n f o r m a t i o n  about t h e  chemis t ry  o f  a 
l i m i t e d  number o f  m ine ra l s  i n  rock  m a t e r i a l  eroded f rom t h e  dra inage bas in  
upstream from each sample s i t e .  The s e l e c t i v e  concen t ra t i on  o f  m inera ls ,  many 
o f  which a r e  o re - re la ted ,  pe rm i t s  de te rm ina t i on  o f  some elements t h a t  a r e  n o t  
eas i  1 y detec ted  i n  stream-sediment sampl es . 

Where stream sediments were n o t  a v a i l a b l e  due t o  g l a c i a l  i c e  cover i n  t h e  
d ra inage  bas in ,  a g l  a c i a l  -debr i  s sampl e was c o l l  ected. The sampl e c o n s i s t s  o f  
d e t r i t a l  m a t e r i a l  t h a t  has been mechan ica l l y  in t roduced i n t o  a moraine f rom 
t h e  bedrock and co l luv ium.  L ike  t h e  stream sediment, t h e  g l a c i a l  d e b r i s  
represen ts  t h e  chemis t ry  o f  t h e  rock  m a t e r i a l  eroded from t h e  dra inage bas in  
o f  t h e  g l a c i e r .  

Sample Col 1 ection 

Stream-sediment samples were c o l l e c t e d  from f i r s t -  and second-order 
stream dra inages a t  630 s i t e s  ( p l  a t e  1). A t  n e a r l y  a1 1 o f  these s i t e s  a 
heavy-mi n e r a l  "concentrate sample was c o l  1 ected a1 so. Sampl i ng i n  1983 and 
1984 was concentrated i n  areas t h a t  were n o t  sampled d u r i n g  prev ious s tud ies ,  
o r  where p r i o r  sample coverage was sparse, 

St ream- sed iment sampl es 

The stream-sediment samples cons i  s ted  of a c t i v e  a1 1 uvium co l  1 ected 
p r i m a r i l y  f rom f i r s t - o r d e r  (unbranched) and second-order (be low t h e  j u n c t i o n  
o f  two f i r s t - o r d e r )  streams as shown on USGS topographic  maps 
( s c a l e  = 1:63,360), 

kavy-ineral -concentrate sampl es 

Heavy-mineral-concentrate samples were panned from t h e  same a c t i v e  
a l l u v i u m  as t h e  stream-sediment samples. Each b u l k  sample was passed th rough 
a 2.0-mm (10-mesh) screen t o  remove t h e  coarse m a t e r i a l .  The sediment passing 
th rough t h e  screen was panned u n t i l  most o f  t h e  qua r t z ,  f e l dspa r ,  o rgan i c  
m a t e r i a l  , and c l  ay-si  zed m a t e r i a l  was removed. 

Sampl e Preparation 

The stream-sediment samples were s ieved a t  t h e  c o l l e c t i o n  s i t e  th rough  a 
10-mesh screen and t h e  minus-10-mesh m a t e r i a l  was re ta ined .  The samples were 
oven d r i e d  and s ieved a t  80-mesh (0.18 mm) us ing  s t a i n l e s s  s tee l  s ieves. The 
p o r t i o n  o f  t he  sediment pass ing th rough t h e  s i eve  was saved f o r  ana lys is .  

The heavy-mineral-concentrate samples were p r e l i m i n a r i l y  prepared i n  t h e  
f i e l d  by panning t h e  minus-10-mesh f r a c t i o n  o f  t h e  stream sediment t o  remove 
t h e  b u l k  o f  t h e  l i g h t  minera ls .  The panned samples were s ieved through a 
35-mesh (0.42 mm) screen i n  t h e  l a b o r a t o r y  and t h e  minus-35-mesh f r a c t i o n  was 
f u r t h e r  separated w i t h  bromoform ( s p e c i f i c  g r a v i t y  2.86) t o  remove t h e  



remain ing l i g h t  m inera ls .  The heavy m ine ra l s  were separated i n t o  t h r e e  
f r a c t i o n s  us ing  a l a r g e  electromagnet ( i n  t h i s  case a mod i f i ed  Fran tz  
Isodynamic Separator) .  The most magnetic m a t e r i a l  (1,argely magnet i te)  was 
discarded. The second f r a c t i o n  ( l a r g e l y  ferromagnesian s i l i c a t e s  and i r o n  
ox ides)  was saved f o r  a r c h i v a l  storage. The t h i r d  f r a c t i o n  ( t h e  l e a s t  
magnet ic ma te r i  a1 i nc l  u d i  ng nonmagnetic o r e  minera l  s  , z i  rcon, sphene, e t c  .) 
was d i v i d e d  i n t o  two s p l i t s  us ing  a Jones s p l i t t e r .  One s p l i t  was hand ground 
f o r  spec t rograph ic  ana l ys i s ;  t h e  o t h e r  s p l i t  was saved f o r  m ine ra log i ca l  
ana l ys i s .  

The magnet ic separates discussed a r e  t h e  same separates t h a t  would be 
produced by removing t h e  magnet i te  w i t h  a  hand magnet and then  us ing  a F ran t z  
Isodynamic Separator s e t  a t  a  s lope o f  5 O  and a t i l t  o f  10" w i t h  a c u r r e n t  o f  
0.1 ampere t o  remove t h e  i l m e n i t e ,  and a c u r r e n t  o f  0.6 ampere t o  s p l i t  t h e  
remainder o f  t h e  sample i n t o  magnet ic and nonmagnetic f r a c t i o n s .  

Sample Analysis 

Spectrographic k t h a d  

The stream-sediment and heavy-mineral-concentrate samples were analyzed 
f o r  31  elements us ing  a sem iquan t i t a t i ve ,  d i r e c t - c u r r e n t  a rc  emission 
spec t rograph ic  method (Grimes and Marranzino, 1968). The elements analyzed 
and t h e i r  l owe r  l i m i t s  o f  de te rmina t ion  a re  l i s t e d  i n  Table 1. Spect rographic  
r e s u l t s  were ob ta ined  by v i s u a l  comparison of spec t ra  de r i ved  from t h e  sample 
aga ins t  spec t ra  obta ined from standards made from pure  ox ides and 
carbonates. Standard concent ra t ions  a r e  geome t r i ca l l y  spaced over  any g iven  
o rde r  o f  magnitude o f  concen t ra t i on  as f o l l o w s :  100, 50, 20, 10, and so 
f o r t h .  Samples whose concent ra t ions  a r e  est imated t o  f a l l  between those 
va lues a re  assigned va lues of  70, 30, 15, and so f o r t h .  The p r e c i s i o n  o f  t h e  
a n a l y t i c a l  method i s  approx imate ly  p l u s  o r  minus one r e p o r t i n g  i n t e r v a l  a t  t h e  
83 percen t  conf idence l e v e l  and p l u s  o r  minus two r e p o r t i n g  i n t e r v a l s  a t  t h e  
96 pe rcen t  conf idence 1 eve1 (Motooka and Grimes, 1976). Val ues determined f o r  
t h e  major  elements ( i r o n ,  magnesium, calc ium, and t i t a n i u m )  a r e  g iven  i n  
weight percent ;  a l l  o t he rs  a r e  g iven  i n  p a r t s  per  m i l l i o n  (micrograms/gram). 
A n a l y t i c a l  da ta  f o r  samples from t h e  s tudy area c o l l e c t e d  i n  1983 and 1984 a re  
l i s t e d  i n  Tables 3 and 4, 

Chemical kthods 

Other methods of  a n a l y s i s  used on stream-sediment samples from the  
Juneau, Taku River ,  At1 i n ,  and Skagway quadrangles a r e  1 i s t e d  i n  Table 2. 

ROCK ANALYSIS STORAGE SYSTEM 

Upon complet ion o f  a1 1 a n a l y t i c a l  work, t h e  a n a l y t i c a l  r e s u l t s  were 
en te red  i n t o  a  computer-based f i  1 e c a l l  ed Rock Ana lys is  Storage System 
(RASS) . This  da ta  base con ta ins  b o t h  d e s c r i p t i v e  geo log i ca l  i n f o rma t i on  and 
a n a l y t i c a l  data.  Any o r  a1 1 o f  t h i s  i n f o r m a t i o n  may be r e t r i e v e d  and 
conver ted t o  a b i n a r y  form (STATPAC) f o r  computeri zed s t a t i s t i c a l  a n a l y s i s  o r  
pub1 i c a t i o n  (Vantrump and Miesch, 1976). 



DESCRIPTION OF DATA TABLES 

Tables 3 and 4 l i s t  t h e  analyses f o r  t h e  samples o f  stream sediment and 
heavy-mineral concentrate,  r espec t i ve l y .  For these t ab les ,  t h e  da ta  a r e  
arranged so t h a t  column 1 con ta ins  t h e  USGS-assigned sample numbers. Only t h e  
l a s t  t h r e e  d i g i t s  o f  t h e  sample numbers g iven  i n  t h e  t a b l e s  a r e  shown on t h e  
s i t e  l o c a t i o n  map ( p l a t e  1). Columns i n  which t h e  element headings show t h e  
1 e t t e r  "s" be1 ow t h e  e l  ement symbol a re  emiss ion spec t rograph ic  analyses; "aa" 
i n d i c a t e s  atomic absorp t ion  analyses. A l e t t e r  "N" i n  t h e  t a b l e s  i n d i c a t e s  
t h a t  a g i ven  element was looked f o r  bu t  n o t  de tec ted  a t  t h e  lower  1 i m i t  o f  
de te rm ina t i on  shown f o r  t h a t  element i n  Table 1. I f  an element was observed 
b u t  was below t h e  lowes t  r e p o r t i n g  value, a " l e s s  than"  symbol ( < )  was entered 
i n  t h e  t a b l e s  i n  f r o n t  o f  t h e  lower  l i m i t  o f  de te rmina t ion .  I f  an element was 
observed b u t  was above t h e  h ighes t  r e p o r t i n g  value, a "g rea te r  than" symbol 
( > )  was entered i n  t h e  t a b l e s  i n  f r o n t  o f  t h e  upper 1 im i  t o f  de te rmina t ion .  
I f  an element was n o t  looked f o r  i n  a sample, two dashes ( - - )  a re  entered i n  
t a b l e s  3 and 4 i n  p l ace  o f  an a n a l y t i c a l  value. Because o f  t h e  f o r m a t t i n g  
used i n  t h e  computer program t h a t  produced t a b l e s  3 and 4, some o f  t h e  
elements 1 i s t e d  i n  these  t a b l e s  (Fe, Mg, Ca, Ti ,  Ag, and Be) c a r r y  one o r  more 
n o n s i g n i f i c a n t  d i g i t s  t o  t h e  r i g h t  o f  t h e  s i g n i f i c a n t  d i g i t s .  The ana l ys t s  
d i d  n o t  determine these elements t o  t h e  accuracy suggested by t h e  e x t r a  zeros. 



Tab1 e 1.--Limits o f  determination f o r  the spectrographic analysis o f  rocks and 
stream sediments, based on a 10-g sample 

[The spec t rograph ic  l i m i t s  o f  de te rm ina t i on  f o r  heavy-mineral-concentrate 
samples a r e  based on a 5-mg sample, and a r e  t h e r e f o r e  two r e p o r t i n g  i n t e r v a l s  
h igher than  t h e  l i m i t s  g i ven  f o r  rocks  and stream sediments] 

E l  emen t s Lower de te rm ina t i on  1 im i  t Upper de te rm ina t i on  1 i m i  t 

Percent 

I r o n  (Fe) 
Magnesi um (Mg) 
Ca lc i  um (Ca) 
T i tan ium ( T i )  

Pa r t s  per  m i l l  i o n  

Manganese (Mn) 
S i l v e r  ( Ag) 
Arsenic  (As) 
Go1 d (Au) 
Boron ( B )  
Bar i  um (Ba) 
Bery l  1 ium (Be) 
Bismuth ( B i )  
Cadmi um ( Ca) 
Cobalt  (Co) 
Chromium (Cr )  
Copper (Cu) 
Lanthanum (La)  
Mol ybden urn ( Mo) 
Niobium (Nb) 
Nicke l  ( N i )  
Lead ( P b )  
An-t imony ( Sb) 
Scandium (Sc) 
T in  (Sn) 
S t ron t ium ( S r )  
Vanadi urn ( V )  
Tungsten ( W )  
Yt t r i um (Y) 
Z inc (Zn) 
Z i  rcon i um ( Zr)  
Thorium (Th) 



Tab1 e 2. --Chemical methods used 

[AA = atomic absorpt ion;  I = i ns t rumen ta l ]  

Element o r  Determinat ion 1 im i  t 
c o n s t i t u e n t  Method (micrograms/gram Reference 
determined o r  P P ~ )  

Gold (Au) A A 

Mercury (Hg) I 

Arsenic ( A s )  A A 

Antimony (Sb) A A 
Z inc (Zn) A A 
Bismuth ( B i )  A A 
Cadmium (Cd) A A 

Thompson and o thers ,  
1968. 

Mod i f i ca t i on  of 
McNerney and o thers ,  
1972, and Vaughn 
and M c E t h y ,  1964. 

5 o r  10 Modi f i c a t i o n  o f  
V ie ts ,  1978. 
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