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Madhatters of the Kuskokwim quicksilver mines 
By T.K. J3undtzen and C.N. Conwe11 

Mercury, o r  ' q u i c k s i l v e r , '  is 
un ique :  i t  i s  l i q u i d  a t  room tempera- 
t u r e ,  h i g h  i n  d e n s i t y  and s u r f a c e  ten- 
s i o n ,  and e l e c t r i c a l l y  c o n d u c t i v e .  The 
s i l v e r y - w h i t e  me ta l  a l l o y s  r e a d i l y ,  i s  
c h e m i c a l l y  s t a b l e ,  and forms t o x i c  com- 
pounds.  

Cinnabar ,  t h e  p r i n c  i p a l  o r e  o f  
mercury,  i s  found i n  Alaskan m i n e r a l  
b e l t s  r a n g i n g  from t h e  Wrangell Moun- 
t a i n s  t o  Nome, but  t h e  p r i n c i p a l  depos- 
i t s  occur  i n  t h e  Kuskokwim mercury pro- 
v i n c e ,  a  400-mile-long b e l t  t h a t  
s t r e t c h e s  from Manley Hot S p r i n g s  t o  
Goodnews Bay ( f i g .  1 ) .  Over two dozen 
d e p o s i t s  have been l o c a t e d  s i n c e  t h e  
t u r n  o f  t h e  20 th  c e n t u r y ;  12 o f  t h e s e  
h a v e  produced 41,000 o r  more 76-lb 
f l a s k s  o f  mercury.  

There  was a  con t inuous  o u t p u t  from 
Alaskan mercury mines f o r  3-112 decades  
( 1940-74) . The p r i n c i p a l  producer was 
t h e  Red D e v i l  Mine n e a r  S l e e t m u t e ,  but  
o t h e r  n o t a b l e  l o d e s  i n c l u d e  t h o s e  a t  
DeCourc y  Mountain, P a r k s ,  Cinnabar 
Creek,  Red Top, Lucky Day, and White 
Mountain.  

O v e r a l l  p r o d u c t i o n  h i s t o r y  (1909- 
74)  i s  e r r a t i c  ( f i g . 2 ) ;  h i g h s  were 
reached  d u r i n g  World War 11, t h e  
1 9 5 0 1 s ,  and t h e  e a r l y  1 9 7 0 ' s .  A l a s k a ' s  
d e p o s i t s  accounted f o r  up t o  o n e - f i f t h  
o f  U.S. domest ic  r equ i rements  d u r i n g  
t h e s e  p e r i o d s .  Dedicated smal l  oper- 
a t o r s  such a s  R.F. Lyman, John Murphy, 
Hans Ha lverson ,  Matt DeCourc y, and 
R u s s e l l  S c h a e f f e r  c o n s t i t u t e d  t h e  back- 
bone o f  t h e  i n d u s t r y .  

Geology o f  t h e  d e p o s i t s  
Alaskan mercury d e p o s i t s  r e c e i v e d  

e x t e n s i v e  government i n v e s t i g a t i o n s  i n  
t h e  1 9 4 0 ' s  and 1 9 5 0 ' s  because  o f  t h e  
m e t a l ' s  s t r a t e g i c  importance .  The 
Kuskokwim q u i c k s i l v e r  mines were t h e n  
t h e  o n l y  s i g n i f i c a n t  l o d e  o p e r a t i o n s  i n  
t h e  t e r r i t o r y .  Sa insbury  and MacKevett 
(1965)  and Cady and o t h e r s  (1955) pro- 
v i d e  t h e  b e s t  g e o l o g i c a l  summaries o f  
l o d e s  and p l a c e r s .  

The mercury d e p o s i t s  c o n s i s t  p r i -  
m a r i l y  o f  f r a c t u r e  f i l l i n g s  i n  f a u l t s  
t h a t  i n t e r s e c t  b r i t t l e  rocks  o f  d i v e r s e  
parentage--- inc  l u d  ing l i t h i c  s a n d s t o n e ,  
s h a l e ,  g r a n i t i c  rock ,  l i m e s t o n e ,  and 
a l t e r e d  maf ic  d i k e s .  The d i k e s ,  com- 
monl y  r e f e r r e d  t o  by c i n n a b a r  prospec t- 
o r s  o f  t h e  r e g i o n  a s  ' s i l i c a  c a r b o n a t e  
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F i g .  1. Kuskokwim mercury p rov ince .  

r o c k , '  were important  t o  l o c a l i z a t i o n  
o f  o r e  i n  t h e  l a r g e r  known d e p o s i t s .  

According t o  Her re id  (1965) ,  t h e  
Red Dev i l  c i n n a b a r - s t i b n i t e  l o d e s  a r e  
l o c a t e d  a long a  wrench-faul t  zone a t  
i t s  i n t e r s e c t i o n  wi th  two a l t e r e d  ba- 
s a l t  d i k e s .  More t h a n  20 p lung ing  
ch imney l ike  o r e  b o d i e s  occupy t h e  o f f -  
s e t  i n t e r s e c t i o n  of  t h e  d i k e s  and 
f a u l t s .  Depos i t s  i n  t h e  F l a t  and M t .  
J o a q u i n  a r e a s  ( f i g .  1 )  a r e  a s s o c i a t e d  
w i t h  l a r g e  f r a c t u r e  sys tems nea r  monzo- 
n i t e h o r n f e l s  c o n t a c t  zones .  A1  though 
many of  t h e  l o d e s  a r e  l o c a t e d  i n  c l a s -  
t i c  rocks  of Cre taceous  age ,  t h e  White 
Mountain d e p o s i t s  occur  i n  Farewel l  
f  a u l t - r e l a t e d  f r a c t u r e s  t h a t  c u t  dolo- 
m i t  i z e d  Ordov ic ian  1 imestone . Most 
mercury d e p o s i t s  o f  t h e  r e g i o n  c o n s i s t  
o f  e i t h e r  c i n n a b a r  a l o n e  o r  c i n n a b a r  
and s t i b n i t e  w i t h  gangue m i n e r a l s ;  how- 
e v e r ,  t h e  F l a t  d e p o s i t s  c o n t a i n  tung- 
s t e n ,  g o l d ,  and a r s e n i c  a s  w e l l .  The 
wide a s s o c i a t i o n  o f  a l t e r e d  maf ic  d i k e s  
o r  g r a n i t i c  i n t r u s i v e s  wi th  c innabar -  
s t i b n i t e  l o d e s  s u g g e s t s  a  g e n e t i c  con- 
nec  t i o n  between t h e  two. 

S a i n s b u r y  and MacKevett (1965) 
b e l i e v e  most l o d e s  were d e p o s i t e d  by 
r i s i n g  hydrothermal  f l u i d s  t h a t  c a r r i e d  
mercury and antimony i n  s o l u t i o n  a t  t h e  
e p i t h e r m a l  t empera tu re  range .  S u l f i d e s  
were p robab ly  d e p o s i t e d  when o r e  f l u i d s  

reached n e a r - s u r f a c e  ground w a t e r ;  t h a t  
i s ,  a  h o t - s p r i n g s  environment .  Fluid-  
i n c l u s i o n  s t u d i e s  of Red Dev i l  o r e s  by 
Roedder (1963) suppor t  t h i s  h y p o t h e s i s  
and show pr imary three-phase  i n c l u s i o n s  
w i t h  C02 homogenation t e m p e r a t u r e s  o f  
26-31 "c.  

Many ' q u i c k '  d e p o s i t s  a r e  h o s t e d  
i n  t h e  ~uskokwim group f l y s c h ,  which 
was probably  d e p o s i t e d  i n  an e longa ted  
s t r u c t u r a l  t r o u g h  d u r i n g  mid- t o  L a t e  
Cre taceous  t ime .  S i m i l a r  f lysch-hos ted  
mercury d e p o s i t s  i n  C a l i f o r n i a ,  South 
America,  and As ia  p robab ly  formed a s  a  
r e s u l t  o f  subduc t ion  o r  r i f t - r e l a t e d  
p r o c e s s e s  n e a r  p l a t e  boundar ies .  Thus, 
mercury o r i g i n a l l y  c o n t a i n e d  i n  eugeo- 
s y n c l i n a l  deep-water sediments  h a s  been 
' d i s t i l l e d '  by bo th  t h e  geothermal  
g r a d i e n t  and igneous  a c t i v i t y  . Hydro- 
the rmal  mercury-bear i n g  f l u i d s  migra ted  
upward i n t o  h i g h e r  l e v e l s  and were de- 
p o s i t e d  a t  f a v o r a b l e  s t r u c t u r a l  s i t e s .  
The 60- t o  70-m.y.-old p l u t o n s ,  volcan-  
i c s ,  and d i k e  swarms t h a t  predominate  
i n  t h e  Kuskokwim a r e a  ( ~ u n d t z e n  and 
L a i r d ,  1980) would be  l o g i c a l  h e a t  
' e n g i n e s '  t h a t  t r a n s p o r t  and concen- 
t r a t e  mercury-antimony f l u i d s  i n t o  
h i g h e r  l e v e l  o r e  d e p o s i t s  . 

E x p l o r a t i o n  methods 
F o u r - f i f t h s  of t h e  Kuskokwim Moun- 

t a i n s  a r e  covered by v e g e t a t i o n  and 
windblown l o e s s ,  and e x p l o r a t i o n  
u s u a l l y  p roceeds  i n d i r e c t  methods.  
Mercury-vapor s n i f f e r s '  and 
g e o b o t a n i c a l  methods have been used 
w i t h  some s u c c e s s  i n  t h e  wes te rn  
s t a t e s ,  but  panning s t i l l  remains  t h e  
b e s t  p r o s p e c t i n g  t o o l  f o r  Alaskan 
c  i n n a b a r  d e p o s i t s  , even though, 
a c c o r d i n g  t o  p r o s p e c t o r  Hans Ha lverson ,  
" t h e  c r e e k s  d r a i n i n g  Red Devi l  d i d n ' t  
pan."  

C i n n a b a r ' s  s p e c i f i c  g r a v i t y  is  
8 . 0 5 ,  and i t  e a s i l y  c o n c e n t r a t e s  i n  a  
g o l d  pan. A f t e r  f i n d i n g  c i n n a b a r  i n  
s t r e a m  g r a v e l s ,  t h e  v a l l e y  s i d e s  a r e  
e x p l o r e d  by panning s o i l s  from smal l  
t e s t  p i t s .  - Then, when t h e  p r o s p e c t o r  
f i n d s  co l luv ium e x c e p t i o n a l l y  r i c h  i n  
c i n n a b a r ,  he  uses  an auger t o  p e n e t r a t e  
t h e  s o i l  (and p o s s i b l y  t h e  bedrock) t o  
l o c a t e  t h e  c i n n a b a r  i n  p l a c e .  

Long-hole r o t a r y  d r i l l i n g  was suc- 
c e s s f u l l y  used a t  Red Dev i l  t o  l o c a t e  
a d d i t i o n a l  o r e  r e s e r v e s .  Geophysical  
n e t h o d s  have no t  been p a r t i c u l a r l y  
s u c c e s s f u l ,  bu t  w a t e r - s a t u r a t e d  s h e a r  
zones  could  be picked up wi th  
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c o n d u c t i v i t y  s u r v e y s .  
Mining h i s t o r y  

Cinnabar ,  not  g o l d ,  may have been 
t h e  f i r s t  o r e  m i n e r a l  d i scovered  by t h e  
Russ ians  i n  Alaska,  who i d e n t i f i e d  i t  
21 m i l e s  e a s t  of Aniak i n  1838. How- 
e v e r ,  t h e  Russian-American Company was 
p r i m a r i l y  i n t e r e s t e d  i n  f u r s  and d i d  
n o t  deve lop  t h e i r  f i n d .  

A t  t h e  t u r n  of  t h e  c e n t u r y ,  pros- 
p e c t o r s  i n v e s t i g a t i n g  t h e  I d i t a r o d ,  
Innoko,  Candle Creek,  and Moore Creek 
a r e a s  found c i n n a b a r  i n t i m a t e l y  asso- 
c i a t e d  wi th  r i c h  placer-gold  d e p o s i t s .  
A few f l a s k s  of mercury were r e t o r t e d  
from c i n n a b a r  c o n c e n t r a t e  and used f o r  
amalgam d u r i n g  t h e  e a r l y  gold-rush 
y e a r s .  

Between 1909 and 1940, f r a c t u r e -  
c o n t r o l l e d  l o d e  d e p o s i t s  of  c i n n a b a r  
and s t i b n i t e  were d i s c o v e r e d  i n  t h e  
S l e e t m u t e ,  DeCourcy Mountain,  McGrath, 
Cinnabar  Creek,  and Di l l ingham a r e a s .  
E r r a t i c  p r o d u c t i o n  amounting t o  about 
800 f l a s k s  were r e t o r t e d  from high-  
g r a d e  s u r f a c e  o r  n e a r - s u r f a c e  o r e s  and 
used l o c a l l y .  The Red Devi l  d e p o s i t  
was d i s c o v e r e d  by a c c i d e n t  i n  1933,  
when a  10-year-old b e r r y p i c k e r  found 
p i e c e s  o f  high-grade c i n n a b a r  rubb le  on 
a  h i l l s i d e  over look ing  t h e  Kuskokwi~n 
R i v e r  n e a r  S l e e t m u t e .  

Major mineral development came 
w i t h  t h e  mercury s h o r t a g e s  of World War 
11. Because of  mercury1 s  use i n  b a t -  
t e r i e s ,  c o n t r o l  i n s t r u m e n t s ,  m u n i t i o n s ,  
and d e t o n a t o r s ,  t h e  U .  S. War p r o d u c t i o n  
Board d e c l a r e d  t h e  l i q u i d  meta l  ' s t r a -  
t e g i c '  and i n i t i a t e d  a  p o l i c y  conducive  
t o  domest ic  development.  As a  r e s u l t ,  
t h e  Red Dev i l  and DeCourcy Mountain 
mines produced s e v e r a l  thousand f l a s k s  
b e f o r e  t h e  end o f  t h e  war,  but  oper-  
a t i o n s  a t  Red D e v i l  ceased a s  p r i c e s  
s h a r p l y  dropped a f t e r  t h e  war. The De- 
Courcy Mountain Mine con t inued  oper-  
a t i o n  u n t i l  1949.  

The  rice of mercury began t o  r i s e  
i n  l a t e  1950,  and i n  1954,  Alaska Mines 
and M i n e r a l s ,  I n c . ,  dec ided  t o  reopen 
t h e  Red Dev i l  Mine. F u l l - s c a l e  pro- 
d u c t i o n  was achieved by 1955, and by 
1956 an a l l - t i m e  h i g h  of 5,100 f l a s k s  
o f  mercury were recovered  from t h r e e  
Alaskan d e p o s i t s  ( b u t  ma in ly  from Red 
 evil) . For t h e  n e x t  8 o r  9  y e a r s ,  
r e g u l a r l y  scheduled F-27 f l i g h t s  from 
Anchorage and weekly b a r g e s  from B e t h e l  
s e r v i c e d  t h e  65-80 employees of  t h e  Red 
D e v i l  o p e r a t i o n s .  The d e p o s i t s  were 

F i g .  2.  Alaskan mercury p r o d u c t i o n ,  
1923-74 ( i n  76-lb i l a s k s ) .  T o t a l :  
40,882 f l a s k s .  

mined from f i v e  l e v e l s  aggrzga t  ing  
14 ,000  f e e t  o f  underground workings.  

The mine was n o t a b l y  we t ,  and 
h i g h - c a p a c i t y  pumps were r e q u i r e d  t o  
keep  i t  from f l o o d i n g .  Gordon H e r r e i d ,  
former  mine g e o l o g i s t  a t  Red D e v i l ,  r e -  
l a t e s  t h a t  t h e r e  were some e x c i t i n g  
t imes  when t h e  e l e c t r i c  pumps f a i l e d .  
"1t was l i k e  New York C i t y  d u r i n g  a  
power ou t  age---an ominous s i l e n c e  from 
t h e  power house  and f u l l  knowledge t h e  
mine was beg inn ing  t o  f l o o d . "  The wet 
c o n d i t i o n s  tu rned  t h e  mine muck i n t o  
mud i n  bo th  t h e  d r i f t s  and s t o p e s .  
T h i s  caused ,  i n  H e r r e i d ' s  wry words, 
" v i s i t i n g  g e o l o g i s t s  o r  e n g i n e e r s  who 
u s u a l l y  wanted t o  s e e  e v e r y t h i n g  o p t i n g  
f o r  a  shor tened  tour . "  

By 1963, h igh-grade o r e  s h o o t s  
were l a r g e 1  y  exhaus ted .  Coincident-  
a l l y ,  t h e  p r i c e  of  mercury bottomed 
o u t ,  s o  t h e  Red Dev i l  Mine was s h u t  
down and al lowed t o  f l o o d .  T o t a l  Red 
D e v i l  o u t p u t  th rough  1963 amounted t o  
31,145 f l a s k s  won from 75,339 t o n s  o f  
o r e  ( ~ e c k w i t h ,  1965) .  

I n  t h e  l a t e  1 9 6 0 1 s ,  t h e  p r i c e  of  
b o t h  mercury and antimony meta l  r o s e ,  
p a r t l y  because  of  t h e  Vietnam war,  and 
s e v e r a l  c i n n a b a r  l o d e s  resumed product-  
i o n .  Antimony had p r e v i o u s l y  been con- 
s i d e r e d  a  d e l e t e r i o u s  and unwanted im- 
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p u r i t y  a t  Red Devil  because i t  clogged 
t h e  r e t o r t  furnace.  But because of the  
h igh  p r i c e s  of both me ta l s ,  t he  mine 
was reopened. Both mercury and a n t i -  
mony were concentrated by f l o t a t i o n ,  
and s u l f i d e  concent ra tes  were shi?ped 
t o  Japan.  By l a t e  1971, however, the 
bottom f e l l  out of the  market and the 
Red Devil  Mine was shut down again.  

The l a s t  producing mercury mine i n  
Alaska was the  White Mountain depos i t  
south of McGrath. An Eskimo prospector  
from S l e e t a u t e ,  Jack  Egraty,  discovered 
and s taked the  proper ty  i n  1958; he 
l a t e r  optioned i t  t o  Cordero Mining. 
White Mountain Mines managed to  produce 
o r e  every year from 1963 t o  1974, but 
product ion ceased when mine owner R. F .  
Lyman was k i l l e d  a t  the  mine s i t e  i n  a 
t r a c t o r  acc iden t .  

Environmental cons ide ra t i ons  
Mercury vapor and c e r t a i n  mercury 

compounds---particularly t he  organic  
ones---are t ox i c .  Although common mer- 
cury  s u l f i d e s  such as  c innabar  a r e  r e l -  
a t i v e l y  s t a b l e ,  any person using mer- 
cury  or  i n  con tac t  with mercury com- 
pounds should be aware of the  p o t e n t i a l  
hazard .  

Cinnabar w i l l  subl imate  (vapor i ze  
from a s o l i d  s t a t e )  a t  t he  r e l a t i v e l y  
low temperature  of 580°C. This prop- 
e r t y  makes the  r e f i n i n g  of mercury ores  
f a i r l y  easy.  Heating cinnabar  i n  a 
long s e c t i o n  of i ron  pipe w i l l  s ub l i -  
mate the  ore  d i r e c t l y  t o  mercury vapor .  
The vapor w i l l  condense t o  t he  l i q u i d  
form, which can then be recovered. 
However, t he re  have been seve ra l  cases  
of  mercury poisoning during the r e t o r t -  
ing  of Alaskan o r e s .  The tox ic  thresh-  
o ld  l i m i t  of damage from mercury vapor 
i s  0.1 mi l l ig ram per cubic l i t e r  of 
a i r .  

Because of cumulat ive t o x i c i t v .  
mercury 's  use i n  many p e s t i c i d e s ,  fuAL 
g i c  i d e s ,  and o the r  i n d u s t r i a l  products  
have been p roh ib i t ed .  Despi te  t he  un- 
d e s i r a b l e  e f f e c t s  of mercury p o l l u t i o n ,  
i t s  s a f e  use i n  b a t t e r i e s ,  l ab  appa- 
r a t u s ,  and c o n t r o l  instruments  makes 
s u b s t i t u t i o n  imprac t i ca l ;  your home 
the rmos ta t ,  f o r  example, probably has a 
mercury switch.  U.S. consumers s t i l l  
import over t h r e e - f i f t h s  of t h e i r  re- 
quirements .  

The f u t u r e  
The mercury-mining indus t ry  was 

b u i l t  on a few ind iv idua l s  and small  
companies who r e a l i z e d  t h a t  sinall high- 

grade depos i t s  could be explo i ted  dur- 
ing  times of high p r i c e s  and demand. 
?lercury is an i dea l  small-scale  metal 
commodity for  the miner i n  t he  Alaskan 
bush because r e t o r t e d  mercury or  con- 
c e n t r a t e s  can be shipped by a i r .  

Reserves of mercury i n  Alaskan and 
worldwide d e p o s i t s  a r e  d i f f i c u l t  t o  
b lock  out without expensive exp lo ra t i on  
and development. Many mines worldwide 
o p e r a t e  on l e s s  than 1 year  of  re- 
s e r v e s .  Specu la t i ve  r e se rves  of p lacer  
and lode cinnabar  a r e  known a t  s eve ra l  
Alaskan d e p o s i t s .  According t o  Bai ley 
and o t h e r s  (1973),  Alaska may conta in  
up t o  20 percent  of t he  n a t i o n ' s  mer- 
cury  resources .  

P r i c e s  during the  1970 ' s slumped 
p r i m a r i l y  because t he  f e d e r a l  govern- 
ment sold 25,000 f l a s k s  of mercury on 
t h e  market;  i t  remained low because of 
subsequent environmental r e s t r i c t i o n s  
placed on t h i s  t ox i c  substance.  How- 
e v e r ,  mercury-based medicines cont inue  
t o  be popular i n  t he  O r i e n t ,  and every 
year  Korean and Japanese buyers  come 
through t h e  DGGS o f f  i c e s  i nqu i r ing  
about A1 askan mercury product ion .  The 
c u r r e n t  $400/ f lask  p r i c e  could spur  
more small-scale  mining a c t i v i t i e s .  
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X 
New claims soar to all-time high 

The number of new mining c l a i m s  
p r o c e s s e d  d u r i n g  t h e  p a s t  3 a o n t h  p e r i -  
od reached an a l l - t i m e  h i g h ,  accord ing  
t o  Mildred Brown, head o f  t h e  DGGS 
mining- informat  i o n  o f f  i c e s .  

The number of  mining c l a i m s  re-  
c e i v e d  f o r  t h e  Oc tober-December 1981 
q u a r t e r  was 10,209.  Th i s  is t h e  f i r s t  
t i m e  t h e  ac t i v e - c l a i m  t a l l y  topped t h e  
10,000 p l a t e a u .  The p rev ious  h i g h ,  
a c c o r d i n g  t o  ~ r o w n '  s r e c o r d s ,  was t h e  
9 ,668  c l a i m s  p rocessed  i n  t h e  l a s t  
q u a r t e r  of  1978. 

By comparison,  t h e  t o t a l  f o r  t h i s  
t i m e  l a s t  y e a r  was 7,877; t h e r e  were 
8 ,484  c l a i m s  r e c e i v e d  d u r i n g  t h e  f a l l  
1981 q u a r t e r .  

The c l a i m s  r e c e i v e d  by r e c o r d i n g  
d i s t r i c t s  fo l low:  

R e c o r d i n g o f f i c e  Oct .  Nov. Dec. 

Fa i rbanks  
Barrow 
Manley H.  Spr .  
Nula to  
M t .  McKinley 
Nenana 
Rampart 
F t .  Gibbon 
Kot zebue 
T a l k e e t n a  
Palmer 
Nome 
Seward 
Juneau 
Haines 
Wrangell  
Ketchikan 
S i t k a  
Anchorage 
I1 iamna 
S e l d o v i a  
Cordova 
C h i t i n a  
B e t h e l  
Ku sko kw i m  
Homer 
Kenai 

T o t a l s  6,277 2,932 1 ,000 

Fourth Alaskan Placer Conference set for 
March 30,31 

'I'ht? f o u r t h  annual  Conference on 
Alaskan P l a c e r  Mining w i l l  be h e l d  
March 30 and 3 1, accord ing  t o  spokesman 
Err ies t  N .  Wol f f ,  d i r e c t o r  o f  t h e  UA 
Minera l  I n d u s t r y  Research Labora to ry ,  
cosponsor  of t h e  mee t ing .  

The 2-day meet ing w i l l  a g a i n  be 
h e l d  a t  t h e  F ine  A r t s  Concert  Ha l l  on 
t h e  Fa i rbanks  campus o f  t h e  U n i v e r s i t y  
o f  Alaska.  The Alaska Miners Associ- 
a t i o n  is  t h e  o t h e r  sponsor .  

P a p e r s  w i l l  be p resen ted  on a  num- 
b e r  o f  t o p i c s ,  among them recovery  of  
f i n e  g o l d ,  economics and f i n a n c i n g  of 
o p e r a t  i o n s ,  p l a c e r  d e p o s i t s  o f  t h e  
Yukon, r e c l a m a t i o n ,  s m e l t i n g ,  remote 
s e n s i n g  i n  e x p l o r a t i o n ,  and c a s e  s tud-  
i e s  o f  mines .  

There  w i l l  be a t r a d e  f a i r  of  min- 
i n g  equipment ,  w i t h  e x h i b i t s  bo th  in-  
d o o r s  and o u t s i d e  t h e  F ine  Arts Com- 
p l e x .  

E a r l y  r e g i s t r a t i o n  is  recommended, 
s a i d  Wolff .  The f e e  i s  $25. A spe- 
c i a l - e v e n t s  f e e  o f  $35 i n c l u d e s  two 
luncheons  and a  b a n q u e t ,  which w i l l  be 
h e l d  t h e  evening of t h e  3 0 t h .  

For f u r t h e r  in fo rmat ion  on t h e  
program, c o n t a c t  Wol f f  a t  MIRL, Univer- 
s i t y  o f  Alaska ,  Fa i rbanks  99701 (ph .  
474-7135) . To r e g i s t e r  f o r  e x h i b i t  
s p a c e ,  c o n t a c t  t h e  Conferences  and 
I n s t i t u t e  o f f i c e ,  117 E i e l s o n  Bldg, UA, 
F a i r b a n k s  99701 (ph .  474-7800). 

X 

DOT publishes transportation study on 
western Alaska mineral sites 

In  a  r e p o r t  prepared by consu l -  
t a n t s  f o r  t h e  Alaska Department o f  
T r a n s p o r t  a t  i o n ,  t h e  t r a n s p o r t  a t  ion- 
s ys tem requirement  s f o r  the  development 
o f  r e s o u r c e s  i n  t h r e e  a r e a s  o f  wes te rn  
and a r c t i c  Alaska were analyzed.  

S t u d i e d  were t h e  Noatak d i s t r i c t ,  
l o c a t e d  about 60 m i l e s  from t h e  Chukchi 
c o a s t ;  t h e  Ambler d i s t r i c t ,  s i t u a t e d  
i n l a n d ,  about 250 m i l e s  from t h e  
Chukchi Sea ;  and Los t  R i v e r ,  l o c a t e d  on 
t h e  s o u t h  c o a s t  o f  t h e  Seward Pennin- 
s u l a .  

The a r e a s  were s t u d i e d  w i t h  re -  
s p e c t  t o  t h e i r  m i n e r a l  p o t e n t i a l  and t o  
t h e  t r a n s p o r t a t i o n  i n f r a s t r u c t u r e  
n e c e s s a r y  t o  p e r n i t  bo th  t h e  expor t  of  
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minera l  concen t r a t e s  and import of sup- 
p l i e s  (mainly f u e l ) .  

Transport  a t  ion systems s tud ied  in- 
c lude  road,  r a i l ,  s l u r r y  ~ i p e l i n e ,  and 
tug and barge.  In b r i e f ,  t he  s tudy 
s t a t e s ,  "a  s l u r r y  p ipe l ine  designed fo r  
a r c  t i c  and permafrost condi t ions  
appears  t o  be the most c o s t - e f f e c t i v e  
a l t e r n a t i v e  for  the  Noatak d i s t r i c t .  A 
r a i l r o a d  appears  t o  o f f e r  the  l e a s t -  
cos t  s o l u t i o n  fo r  the Ambler d i s t r i c t ,  
a1  though it is  not f i n a n c i a l l y  f e a s i b l e  
a t  t he  presen t  t ime. The development 
of  t he  Lost River Mine does not appear 
f e a s i b l e  a t  t h i s  time." 

The 57-page document, e n t i t l e d ,  
' Summary r e p o r t ,  western and a r c t i c  
Alaska t r a n s p o r t a t i o n  s t u d y , '  was wr i t -  
t e n  by Berger and Assoc ia tes ,  with 
P h i l l e o  ~ n g i n e e r i n g  and Arch i t ec tu ra l  
Se rv i ce .  D e t a i l s  on the s tudy may be 
ob ta ined  from John Mart in ,  Alaska DOT 
Div is ion  o f  Planning,  600 Un ive r s i t y  
Avenue, S u i t e  1 ,  Fairbanks,  AK 99701. 
( ph . 907-479-4284) a 

North Slope bibliography, five open-file reports 
highlight DGGS publications effort 

DGGS pub1 ished f i v e  open- f i le  
r e p o r t s  and a  b i b l  i o g r a p h ~  during the  
w in t e r  q u a r t e r .  

The b i b l  iography, e n t i t l e d ,  'Geol- 
o g i c a l  l i t e r a t u r e  on the  North Slope of 
Alaska,  1974-80, ' was compiled by Karen 
S. Emmel, author  of a  recent  DGGS bib- 
1 iography on the  lower Cook I n l e t .  

 his 127-page c o l l e c t i o n  inc ludes  
r e f e r ences  t o  most geo logica l  l i t e r -  
a t u r e  published between J u l y  1974 and 
December 19080 on t h a t  pa r t  of Alaska 
no r th  of 68 . 

According t o  Emmel , "Most r e p o r t s  
on o f f sho re  a r ea s  a r e  included,  and 
t h e r e  a r e  a l s o  some e n t r i e s  on ad jacent  
a r e a s  i n  Canada." She s a i d  s p e c i a l  
emphasis was placed on petroleum geol- 
ogy during t h e  l i t e r a t u r e  search .  The 
b ib l iography ,  which may be inspected a t  
any DGGS information o f f i c e  ( p a l ) ,  
s e l l s  fo r  $5.  

Also published during the  q u a r t e r  
were f i v e  open-f i le  r e p o r t s  t h a t  range 
i n  geo log ica l  l o c a t i o n  from the  Brooks 
Range t o  t he  Aleu t ian  a r c  and include 
bedrock geology, geothermal eva lua t ion ,  
and coa l  r e sea rch .  They a r e :  

.AOF-140, ' S u r f i c i a l  geology of 
t h e  lower P i lg r im  River v a l l e y  and 

v i c i n i t y ,  western Seward Peninsu la ,  
Alaska , '  by J . T .   line (2 p l . ,  s c a l e  
1  :63,360) .  $3. 

.AOF-142, ' Coal i n v e s t i g a t i o n  of 
t h e  Sus i tna  lowland, Alaska, '  by R.D.  
M e r r i t t ,  G.R.  Eakins ,  and J . G .  Clough 
(89 p .  t e x t ,  4  p l . ,  s c a l e  1:250,000).  
$16. 

.AOF-143, ' Phys i ca l  rock-propert  y  
va lues  f o r  s e l ec t ed  rock types ,  south- 
western co rne r ,  Wiseman Quadrangle, '  by 
S.W. Hackett  and J .T.  D i l l on  ( p l . ,  
s c a l e  1:63,360).  $1. 

.AOF-144, 'Assessment of thermal- 
s p r i n g s  s i t e s ,  Aleu t ian  a r c ,  Atka I s -  
land t o  Becharof Lake--Preliminary 
r e s u l t s  and eva lua t ion ,  ' by R . J .  
Motyka, M.A. Moorman, and S.A. L i s s  
(173 p .  t e x t ) .  $7. . AOF-146 , ' Bedrock geology of t he  
Fairbanks mining d i s t r i c t ,  sou theas t  
s e c t o r , '  by M.S. Robinson ( p l . ,  s c a l e  
1 :24,000).  $1. 

I n  a  r e l a t e d  no t e ,  DGGS mining 
engineer  Cleland Conwell and ch ie f  min- 
i ng  geo log i s t  G i l b e r t  Eakins col labo-  
r a t e d  on an a r t i c l e  synopsizing Alas- 
ka '  s burgeoning mining indus t ry  during 
1981. The January i s s u e  of 'Alaska 
Construct  ion and O i l '  con t a in s  t h e i r  
4-page f e a t u r e  'Mining sees  s teady  in- 
c r e a s e . '  Free r e p r i n t s  may be obtained 
from any DGGS mining o f f  i c e .  

X 
Alaska's role in national strategic-minerals 

picture relayed by DGGS geologist 

DGGS geo log i s t  Tom Bund t zen re- 
por ted  on Alaska' s s t r a t e g i c  mine ra l s  
i n  a  conference held i n  e a r l y  January 
i n  Washington, D . C .  Bundtzen was one 
o f  s i x  guest  speakers  a t  the  annual 
meeting of t he  American Assoc ia t ion  for  
t h e  Advancement of Sc ience  symposium 
e n t i t l e d  ' I n t e r n a t i o n a l  minerals---A 
n a t i o n a l  pe r spec t ive .  ' 

The main t op i c  of t h e  t a l k s  was 
whether t he  U .  S. could f ind  a  hea l thy  
ba lance  between i t s  need fo r  s t r a t e g i c  
mine ra l s  and independence from uns tab le  
f o r e i g n  sources .  

Ca l l i ng  t he  presen t  s i t u a t i o n  a  
'pending c r i s i s , '  g e o l o g i s t s  presented 
papers  examining U.S. po l i cy  as  wel l  as  
t h e  p o l i c i e s  of f r i e n d l y  t r a d i n g  coun- 
t r i e s  such a s  Canada. The geo log ica l  
e x p e r t s  a l s o  reviewed U .  S. dependence 
on South Af r i ca ,  Russia ,  and Afghan- 
i s t a n ,  where r i c h  d e p o s i t s  of  s t r a t e g i c  
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m i n e r a l s  sec2.E t o  have f a l l e n  w i t h i n  
S o v i e t  c o n t r o l .  

Bundtzen t o l d  t h e  s y r n p o s i u ~ ~  o f  
A l a s k a ' s  p a s t  c o n t r i b u t i o n  t o  U .  S.  
n e e d s  f o r  s t r a t e g i c  m i n e r a l s  such a s  
t u n g s t e n ,  p la t inum,  and chromium dur ing  
World War I1 and o t h e r  c o n f l i c t s .  He 
reviewed t h e  geology of  s t r a t e g i c  min- 
e r a l s  i n  t h e  4 9 t h  S t a t e  and the  ups and 
downs i n  m i n e r a l  e x p l o r a t i o n  and devel-  
opment a s  U.S. m i n e r a l  p o l i c y  h a s  f l u c -  
t u a t e d .  

The symposium was o rgan ized  by D r .  
A.G.  Unklesbay,  E x e c u t i v e  D i r e c t o r  o f  
t h e  American Geo log ica l  I n s t i t u t e ,  and 
D r .  A l l en  F. Agnew, fo rmer ly  wi th  t h e  
L i b r a r y  o f  Congress .  Other  p a r t i c i -  
p a n t s  d e s c r i b e d  a s p e c t s  of  t h e  s t r a t e -  
g i c - m i n e r a l s  i s s u e .  

I n  summarizing t h e  symposium, D r .  
Unklesbay s a i d ,  "Geo log i s t s  a r e  g l o b a l  
s c i e n t i s t s ,  and t h e i r  v iew of t h e  E a r t h  
from t h e  Uni ted  S t a t e s  g i v e s  us a  per- 
s ~ e c t i v e  t h a t  t e l l s  us t h e  r e s o u r c e s  of 
t & e  p l a n e t  should  be a v a i l a b l e  t o  any 
n a t i o n  i n  a  f r e e  t r a d e  environment .  
Our n a t i o n a l  s u r v i v a l  depends on i t .  
We must work toward America 's  indepen- 
dence from f o r e i g n - c o n t r o l l e d  s o u r c e s  
o f  t h e  m i n e r a l s  we r e q u i r e  t o  m a i n t a i n  
o u r  n a t i o n a l  s t r e n g t h .  We must keep - 
t h e  pending c r i s i s  from becoming a 
r e a l  i t  y  .I'  

X 
BLM publishes map of mining locations 

( from Fairbanks Daily News-Miner, Jan. 21, 1982) 

The Bureau of  Land Management h a s  
~ u b l  i shed  a  new map o u t l i n i n g  those  
a r e a s  i n  Alaska which a r e  now open t o  
mining.  

A v a i l a b l e  f o r  $2 a t  BLM o f f i c e s  i n  
F a i r b a n k s  and Anchorage, t h e  maps show 
f e d e r a l  l a n d s  which a r e  n o t  s e t  a s i d e  
i n  c o n s e r v a t i o n  u n i t s  o r  f o r  s t a t e  o r  
N a t i v e  s e l e c t i o n .  Add i t  i o n a l  1 and s 
w i l l  be opened up t o  mining a s  t h e y  a r e  
c l e a r e d  of  c l a i m s  by t h e  BLM. 

The map was prepared fo l lowing  
d i s c u s s i o n s  between U.S. Sen. Frank 
Murkowski ( R - ~ l a s k a )  and BLM S t a t e  
D i r e c t o r  Cur t  McVee . Murkowski had 
been c o n t a c t e d  by many miners  who were 
u n a b l e  t o  l e a r n  which a r e a s  o f  t h e  
s t a t e  a r e  now open.  

mu he BLM h a s  o f f i c e s  a t  707 C S t .  
i n .  Anchorage ( z i p  99501) and a t  F o r t  
Walnwrlght i n  Fa i rbanks  (PO Box 1150, 
z i p  99707) .--Ed. n o t e .  I 

DGGS , USGS combine in peat study of 
Susitna Valley 

Two a r e a s  i n  the  S u s i t n a  V a l l e y ,  
about  60 m i l e s  nor thwest  of  Anchorage, 
c o n t a i n  an e s t i m a t e d  5 . 6  m i l l i o n  t o n s  
o f  a i r - d r i e d  p e a t ,  accord ing  t o  two 
p e a t - r e s o u r c e  maps prepared by t h e  U.S. 
G e o l o g i c a l  Survey i n  c o o p e r a t i o n  wi th  
t h e  s t a t e  o f  Alaska.  

USGS g e o l o g i s t  C o r n e l i a  Cameron 
s a i d  t h a t  t h e  d e p o s i t s  meet t h e  c r i -  
t e r i a  f o r  fue l -g rade  p e a t ,  and t h e i r  
ene rgy  v a l u e  i s  a t  l e a s t  8 ,000 ~ t u / l b  
o f  d r y  p e a t .  

The s t u d y ,  funded by t h e  1J.S. 
Department of  Energy th rough  t h e  Alaska 
D i v i s i o n  o f  Energy and Power Develop- 
ment and DGGS, p r o v i d e s  background on 
t h e  energy and economic r e s o u r c e  poten- 
t i a l  of  t h e  a r e a s ,  which a r e  s t a t e ,  
borough and p r i v a t e  l a n d s .  

I n  e a r l y  February ,  t h e  s t a t e  se- 
l e c  t e d  two f i r m s ,  Wheelabrator-Frye o f  
Hampton, N . J . ,  and Northern  Techn ica l  
S e r v i c e s  o f  Anchorage, t o  s t u d y  t h e  
f e a s i b l  i t  y  o f  mining,  p r o c e s s i n g ,  and 
m a r k e t i n g  A1 a ska '  s  s o u t h - c e n t r a l  pea t  
r e s o u r c e s  a s  an energy commodity. 

Each o f  t h e  r e p o r t s  c o n s i s t s  o f  
s e v e r a l  map s h e e t s  t h a t  show s u r f i c  i a l  
geo logy ,  a r e a s  of  pea t  r e s o u r c e s ,  t h e  
r e s u l t s  o f  s h a l l o w  c o r i n g ,  c r o s s  
s e c t i o n s  , and t a b u l a r  d a t a .  

The t h r e e - s h e e t  s t u d y  o f  t h e  
Rogers Creek a r e a  i n  t h e  S u s i t n a  V a l l e y  
shows an e s t i m a t e  of  3,857,000 t o n s  of  
a i r - d r i e d ,  f u e l - g r a d e  pea t  i n  s u r f a c e  
d e p o s i t s  t h a t  ave rage  6-9 f e e t  t h i c k .  

The two-sheet s t u d y  of  t h e  Houston 
a r e a  o f  t h e  S u s i t n a  V a l l e y  shows an es-  
t i m a t e  of  1 ,785 ,000  t o n s  of  a i r - d r i e d ,  
f u e l - g r a d e  p e a t  i n  s u r f a c e  d e p o s i t s  
t h a t  ave rage  5 f e e t  t h i c k .  

S t u a r t   awli ins on and Steven Hardy 
o f  DGGS were c o a u t h o r s  of  t h e  maps wi th  
Cameron and Thomas M a l t e r e r ,  t h e n  o f  
t h e  Minnesota Department o f  N a t u r a l  
Resources .  

The maps may be purchased from t h e  
USGS, Box 25425, F e d e r a l  C e n t e r ,  Den- 
v e r ,  Colo. 80225. They may be in-  
s p e c t e d  a t  numerous USGS o f f i c e s  and a t  
t h e  DGGS C o l l e g e  o f f i c e .  

. ' Sur  f i c  i a l  geology and pea t  
r e s o u r c e s  map o f  t h e  Houston a r e a ,  
S u s i t n a  V a l l e y ,  A l a s k a , '  USGS Open-File 
Repor t  81-1301 ($8.25; $1.00 f o r  micro- 
f i c h e ) .  
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' S u r f i c  i a l  geology and peat 
resources  map of the Xogers Creek 
a r e a ,  Sus i tna  V a l l e y ,  Alaska, ' USGS 
Open-File Report 81-1302 ( $ 9 . 7 5 ;  $1.50 
f o r  microf iche copy) . 

Addi t iona l  peat  maps 
I n  a d d i t i o n ,  DGGS and Northern 

Technical  Serv ices  a r e  preparing a  re- 
po r t  and maps of  peat resources  i n  
o t h e r  p a r t s  of  the  Sus i tna  Val ley and 
near  Dill ingham. DGGS i s  a l s o  produc- 
ing a  map of s ta tewide  peat resources .  
Both products  w i l l  be a v a i l a b l e  in  
Apr i l  1982. X 

He's a  Rhodes Scholar from the North Slope 
(from Fairbanks Daily News-Miner, Dec. 21, 1981) 

Mark Helmericks, a  1976 Lathrop 
High School gradua te  who d i d n ' t  see  the 
i n s i d e  of a  schoolroom u n t i l  the n in th  
g rade ,  has  been se l ec t ed  fo r  the pres- 
t i g ious  Rhodes Scholarsh ip .  

Helmericks,  son of Bud and Martha 
Hel~nericks of C o l v i l l e  V i l l a g e ,  go t  h i s  
f i r s t  8 yea r s  of educat ion from s t a t e  
correspondence courses  given by h i s  
mother a t  t h e i r  home i n  the  C o l v i l l e  
De l t a  on the North Slope, 50 mi l e s  west 
o f  Prudhoe Bay. 

He is  t o  graduate  from Harvard 
Un ive r s i t y  with a  degree i n  economic 
geology i n  June. The 23-year-old Alas- 
kan i s  a  v a r s i t y  oarsman a t  Harvard, a  
1 icensed a s s i s t a n t  guide in  Alaska, and 
a  p r i v a t e  p i l o t  with land and f l o a t -  
p lane  r a t i n g s .  

Helmericks i s  one of 32 Americans 
named Rhodes Scholars ,  who r ece ive  f u l l  
t u i t i o n  and support f o r  2 yea r s  o f  
s t udy  a t  Oxford Un ive r s i t y  i n  England. 
The coveted s cho la r sh ips  were estab-  
l i s h e d  i n  the  w i l l  of B r i t i s h  c o l o n i a l  
pioneer  Ceci l  Rhodes, who died i n  
1902. 

"I  plan t o  work i n  the geochem- 
i s t r y  department a t  Oxford and broaden 
the  base I ' v e  developed ' a t  Harvard 
be fo re  applying a t  g radua te  schools  f o r  
a  Ph.D program in geochemistry and eco- 
nomic geology," Helmericks s a id  in  
describing h l s  p lans .  "I hope t o  grad- 
u a t e  with honors a t  Harvard i n  June,  
and the  Oxford program s t a r t s  i n  the  
f a l l  ." 

He grew up i n  a  home h i s  f a t h e r  
---a well-known bush p i l o t ,  gu ide  and 
l e c  turer---buil  t on the C o l v i l l e  Del ta  
i n  1958. Mark f i r s t  en te red  publ ic  

s c h o o l  in  the n in th  grade a t  Fairbanks 
Xyan Jun io r  High School in  1973, and 
earned s t r a i g h t  A ' s  dur ing h i s  f i r s t  
year  in  a  classroom. The experience 
has  made him a  f i rm b e l i e v e r  i n  the 
correspondence course program. 

11 You can most d e f i n i t e l y  g e t  a  
good educa t ion  t h a t  way," Helmericks 
s a i d .  "The key is having dedicated 
pa ren t s  t o  put in  time to  adequately 
t r a i n  you." 

When he graduated from Lathrop,  
Helinericks was o f f e r ed  an a t h l e t i c  
s c h o l a r s h i p  t o  the u n i v e r s i t y  of Alas- 
k a ,  but he chose t o  go to  Harvard. He 
worked f o r  2 yea r s  on the  union o i l  Co. 
o i l  well on an a r t i f i c i a l  i c e  i s l and  in  
Harr i son  Bay t o  earn  ~ a r v a r d '  s $12,000 
t o  $15,000 annual t u i t i o n .  

Helrnericks s t a r t e d  in  Harvard i n  
t h e  f a l l  of 1978 wi th  no major course 
o f  s tudy mapped out . He then s t a r t e d  
i n  economics, but r a p i d l y  switched t o  
t h e  s c i ences ,  s e t t i n g  on geology with 
an emphasis on chemistry.  

Harvard c a l c u l a t e s  academic r a t -  
i ngs  by groups,  from one to  s i x  with 
one being the  h i g h e s t .  Helmericks' 
g rade  average h i s  f i r s t  2  yea r s  were 
roughly B minus, but he is now h igh  i n  
t h e  group t h a t  equates  t o  B p l u s .  He 
b e l i e v e s  he might edge i n t o  Group 1  
t h i s  year .  

"In the  Eas t ,  t h e r e ' s  much empha- 
s i s  on c o l l e g e  p repa ra to ry  c l a s s e s ,  
which we d o n ' t  have i n  the  publ ic  
school  system out here ,"  he s a id .  "I 
wasn' t a l l  t h a t  wel l  prepared academ- 
i c a l l y  and I had to  r e a l l y  s c r a t c h  my 
f i r s t  and second year." 

Helmeric ks was i nv i t ed  to  t r y  out 
f o r  the Harvard rowing team, and made 
t h e  team h i s  freshman year .  But a t  6 
f e e t  2 inches  and 190 pounds, he s a i d  
h e ' s  a  b i t  small f o r  the  crew and has 
t o  row near  the f r o n t  o f  t he  h u l l .  
Knee surgery  caused him t o  m i s s  the  
season h i s  j un io r  year .  

Among o the r  achievements, he 
became an a s s i s t a n t  gu ide  a t  age 18, 
g o t  a  s t uden t  p i l o t ' s  l i c e n s e  a t  age 
12,  and p r i v a t e  p i l o t ' s  l i c e n s e  a t  19. 
Helmer i c  ks hopes t o  earn  a  r e g i s t e r e d  
gu ide  l i c e n s e ,  and he is  working on h i s  
commercial and instrument r a t i n g s .  

Las t  summer he worked for  a  mining 
company i n  Peru and nor thern  Bol iv ia  
doing r e sea rch  f o r  h i s  s e n i o r  honors 
t h e s i s .  
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DGGS expands hydrology staff 

DGGS cont inues  t o  grow. Th i s  
q u a r t e r  t h e r e  a r e  t h r ee  new hydrolo- 
g i s t s  and a  geo log i s t  i n  t he  Eagle 
River f a c i l i t y ,  a  programmer in  Anchor- 
age ,  and seve ra l  new c l e r k s .  

Newcomer George A. McCoy i s  t he  
hyd ro log i s t  i n  charge of  t he  Water 
Qua l i t y  Program. A 9-year ve t e r an  of  
t h e  USGS Water Resources Div is ion  in  
Anchorage, McCoy has a  Ph . D .  from Ore- 
gon S t a t e ,  an M.S. from Cent ra l  Michi- 
gan,  and a  B.S. from Ohio S t a t e  Uni- 
v e r s i t y .  H i s  f i e l d  of s tudy  i s  aqua t i c  
p l a n t s  and a lgae .  A bache lor ,  George 
l i k e s  downhill sk i i ng  and i s  a  musi- 
c i a n ;  he plays t he  Slovenian Button 
Box, an accord ian ,  fo r  h i s  own group, 
t h e  Loose Moose Polka Band. 

S t an l ey  J .  Car r ick  i s  a  new hy- 
d r o l o g i s t  in  the Nav igab i l i t y  Program. 
Ca r r i ck  has  a  B.S. i n  geology from the 
Un ive r s i t y  of  Montana and an M.S. 
( 1981 ) from Western Washington Uni- 
v e r s i t y .  Stan i s  marr ied and l i k e s  
cross-country sk i ing  and running. 

Another new hydro log i s t  i n  t he  
Navagabi l i ty  Program is Roger A. Clay, 
who came t o  DGGS from the  U.S. Fores t  
Se rv i ce  i n  Pe te rsburg .  The 28-year- 
o l d  hydro logis t  has a  B.S. degree from 
t h e  Univers i ty  of Wisconsin i n  
water resource  management. Roger i s  
s i n g l e  and l i k e s  f i s h i n g  and sk i ing .  

Another new face  is  not r e a l l y  
t h a t  new. Kerwin J .  Krause, s u r f i c i a l  
g e o l o g i s t  i n  t he  d i v i s i o n '  s Hazards 
Program, i s  a  former DGGS f i e l d  a s s i s t -  
a n t  (summer of ' 7 3 ) .  He w i l l  be map- 
ping i n  t he  Kuskokwim River ,  Anchorage 
Quadrangle,  and Skagway a reas  t h i s  
coming f i e l d  season. Krause, now 31, 
h a s  degrees  i n  geology from Alaska 
Methodist  Un ive r s i t y  (B.A. 1 and the  
Macka School of Mines, Reno, Nevada 
(M.S.7 Kerwin and h i s  wife ,  Alma, an 
Anchorage music t eache r ,  l i k e  outdoor 
s p o r t s .  

In  Anchorage, DGGS has a  new sys- 
tems ana lys t  i n  the  person of Bonnie H.  
Polmer. Our r e s iden t  ' sou thern  b e l l e , '  
Polmer has  a  B.S. i n  math from LSU and 
an M.S. i n  s t a t i s t i c s  from Tulane. 
Bonnie has  been i n  Alaska n e a r l y  2  
y e a r s ,  and says she l i k e s  s k i i n g  on 
' t h a t  funny white s t u f f . '  She is  un- 
marr ied .  

DGGS has  t h r e e  new c l e r k - t y p i s t s .  
A l l  t h r e e  a r e  married and have no 
c h i l d r e n .  Two, Mary A. Maurer and Jean  

M .  B i rd ,  a r e  2-year Alaskans. ( ~ a r y  
works i n  the  Anchorage o f f i c e  and Jean  
i n  Col lege . )  The t h i r d ,  Bernice A. 
Syver t son ,  i s  working p r imar i l y  on Col- 
l e g e  o f f i c e  personnel ma t t e r s .  Bernie 
came t o  DGGS from the  a d m i n i s t r a t i v e  
s t a f f  of  t h e  Univers i ty  of Alaska, 
where she worked for  9 yea r s .  

Also i n  Col lege i s  new mining 
informat  ion c l e r k  Sandra V .  Garbowski. 
Sandy came t o  DGGS from t h e  Federal  
Avia t ion  Adminis t ra t ion i n  Fairbanks,  
where she had worked f o r  the  pas t  3  
y e a r s .  She, too ,  i s  married with no 
c h i l d r e n .  

Gone a r e  Ruth H. Decker, a  c l e r k  
i n  t he  Fairbanks o f f i c e  who t r a n s f e r r e d  
t o  another  department,  and 12-year Sur- 
vey ve t e r an  Nola J .  Bragg, who resigned 
January  21. Bragg s t a r t e d  with t he  
Survey i n  1970 i n  College as  a  c l e rk -  
t y p i s t  and g radua l ly  advanced to  become 
t h e  d i v i s i o n ' s  admin i s t r a t i ve  a s s i s t a n t  
i n  Anchorage. Nola now l i v e s  i n  Eagle 
River  with her  husband and c h i l d r e n .  

R 

U.S. Borax begins Quartz Hill project 
(from All-Alaska Weekly, Jan. 22, 1982) 

D r .  Carl  Randolph, P re s iden t ,  an- 
nounced t h a t  U.S. Borax has  signed a  
l e t t e r  of i n t e n t  with Bechtel C i v i l  & 
Minera ls ,  Inc .  of San Francisco f o r  t he  
engineer ing  and cons t ruc t ion  of  t h e  
company's Quartz H i l l  molybdenum pro- 
j e c t ,  loca ted  i n  sou theas t e rn  Alaska. 

Bechtel  w i l l  begin work immedi- 
a t e l y  on completion of des ign  of the  
i n i t i a l  access  road from t idewater  t o  
Quartz  H i l l .  Construct ion of t he  
10-mile road is  scheduled t o  begin i n  
e a r l y  1982, pending approval of t he  
necessary permits .  

During 1982-83, Bechtel w i l l  pre- 
pare  t h e  pre l iminary  des ign  and c o s t  
e s t ima te s  f o r  t h e  f u t u r e  p lan t  and 
mine. This w i l l  be followed by p lan t  
c o n s t r u c t i o n  i n  1984, with f u l l  mine 
product ion t o  begin i n  1987. 

U.S. Borax discovered t h e  Quartz 
H i l l  mineral  depos i t  i n  1974. Today, 
t h e  molybdenum depos i t  is  one of t he  
l a r g e s t  known i n  t he  world. U.S. Borax 
has  over t h e  pas t  7  yea r s  d r i l l e d  more 
t han  230,000 f e e t  of co re ,  which 
i n d i c a t e s  a  depos i t  i n  excess  of 1 .5 
b i l l i o n  tones of minable o re .  

X 
"Volcanoes throw out  s a l i v a .  "--- 

Geological  Howlers. 
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'Dolly Llama' returns to Arctic 

Wel l ,  now i t  can be told---namely, 
t h e  h e a r t - r e n d i n g  t a l e  o f  how John 
D i l l o n ,  bearded DGGS g e o l o g i s t  and 
c h i e f  o f  t h e  Brooks Range f i e l d  p a r t y ,  
f e l l  i n  l o v e  l a s t  summer wi th  a  l l ama .  

Now, John d i d n ' t  t r i p  head over  
h e e l s  f o r  j u s t  your normal everyday 
run-of- the-mil l  l l ama ,  mind you. He 
h a s  t a s t e .  He chose  t h e  p r e t t i e s t  one 
o f  t h e  s i x  he had shipped t o  t h e  Brooks 
Range f o r  h i s  f i e l d  p a r t y .  

  ere's how i t  a l l  happened. Mitch 
Henning, Anchorage-based DGGS geol-  
o g i s t ,  i s  r a i s i n g  t h r e e  young l l amas  
( ~ e k u ,  Kula ,  and ~ i c o l e ) .  His f r i e n d ,  
J i m  F a i k s ,  h a s  t h r e e  f u l l y  grown ones  
( ~ r o d o ,  B i l b o ,  and ~ a r w i n )  . They do- 
n a t e d  t h e  use o f  t h e i r  s i x  an imals  t o  
DGGS t o  t e s t  t h e i r  a b i l i t y  t o  l i v e  and 
work on an 11-day g e o l o g i c a l  t r a v e r s e  
i n  t h e  A r c t i c .  

L a s t  August ,  Mitch and J i m  d rove  
t h e  l l amas  from Anchorage t o  D i e t r i c h  
Camp, 370 m i l e s  above Fa i rbanks  on t h e  
D a l t o n  Highway. There t h e y  met D i l l o n  
and t h r e e  o t h e r  DGGS g e o l o g i s t s  t o  
begiri t h e i r  exper imenta l  t r e k  th rough  
t h e  Arc t i c  w i l d e r n e s s .  

Llama history 
Llamas a r e n ' t  n a t i v e s  o f  North 

America and haven'  t been used a s  b e a s t s  
o f  burden i n  t h e  Brooks Range i n  modern 

t imes---if ever---but l lama h i s t o r y  and 
g e o l o g i c  h i s t o r y  a r e  l i n k e d  t h e r e ,  

Llamas have been used a s  b e a s t s  o f  
burden i n  South America f o r  thousands  
o f  y e a r s .  Adul t s  weigh up t o  400 l b  
and can c a r r y  one-four th  of  t h e i r  body 
weight  a l l  day long .  They have a  two- 
t o e d  f o o t  wi th  a  s o f t  pad s i m i l a r  t o  a  
g o a t ' s  f o o t  and can r e a d i l y  n e g o t i a t e  
rough t e r r a i n .  

Llamas a r e  peop le -o r i en ted  domes- 
t i c  an imals .  They c a n  h i k e  s e v e r a l  
days  wi thou t  w a t e r ,  a r e  ruminan t s  and 
e a t  most v e g e t a b l e  m a t t e r ,  and a r e  v e r y  
d o c i l e .  Henning says  l l amas  a r e  cur-  
i o u s  and a l e r t  h i k i n g  companions and 
a r e  c o n s i d e r e d  e x c e l l e n t  pack an imals  . 

Llama e v o l u t i o n  and g e o l o g i c  h i s -  
t o r y  a r e  l i n k e d  i n  t h e  Brooks Range. 
During t h e  Grea t  I c e  Age, 10,000 t o  
1 ,000,000 y e a r s  ago ( t h e  P l e i s t o c e n e  
~ p o c h )  , t h e  fo rmat ion  o f  mass ive  g l a -  
c i e r s  r e s u l t e d  i n  a  lower s e a  l e v e l ,  
which exposed t h e  Ber ing Sea land 
b r i d g e  and al lowed t h e  l i n k i n g  of  pre- 
sen t -day  S i b e r i a  and Alaska.  Among the  
European and A s i a t i c  mammals t o  c r o s s  
t h e  b r i d g e  i n t o  t h e  a r e a  we now c a l l  
t h e  Brooks Range were t h e  p r e c u r s o r s  o f  
t o d a y ' s  l l a m a s .  These e a r l y  a n i m a l s  
( c a m e l i d s )  e v e n t u a l l y  migra ted  t o  t h e  
Andes, where t h e y  evolved i n t o  t h e  
l l a m a ,  a l p a c a ,  guanaco,  and v i c u n a .  

So,  a  m i l l i o n  o r  s o  y e a r s  l a t e r ,  
Frodo and h i s  f r i e n d s  a r e  r e t r a c i n g  - - -  

p a r t  o f  t h e  g r e a t  m i g r a t i o n  o f  t h e i ;  
a n c e s t o r s .  They a r e  on an e p i c  jour-  
ney.  

The trek 
The p l a n  c a l l e d  f o r  l e a v i n g  t h e  

D a l t o n  Highway a t  D i e t r i c h  and ' h o o f i n g  
i t '  80 m i l e s  i n  a l l ,  f i r s t  t o  t h e  e a s t  
o v e r  t h e  mounta ins  s e p a r a t i n g  t h e  
D i e t r i c h  River  from t h e  n e x t  major 
nor th - sou th  v a l l e y ,  t h e  Matthews R i v e r ,  
c o n t i n u i n g  n o r t h  a long  t h e  Matthews 
River  f o r  5 m i l e s  and then  c r o s s i n g  a  
second major r i d g e  t o  t h e  Big Spruce  
Creek d r a i n a g e .  From t h e r e  t h e  p a r t y  
was t o  go t o  t h e  headwate r s  of  Big 
Spruce  Creek,  r e c r o s s  i n t o  the  Matthews 
R i v e r ,  h i k e  n o r t h  t o  i t s  o r i g i n ,  and 
f i n a l l y  r e t u r n  t o  t h e  Da l ton  Highway, 
about  15 m i l e s  n o r t h  of  t h e  s t a r t i n g  
p o i n t .  The f i e l d  p a r t y  would t r a v e r s e  
numerous r i d g e s  and v a l l e y s  a long  t h e  

General  G a r c i a  i n  t h e  Andes? No, i t ' s  r o u t e ,  mapping about seven townships 

s i m ~ l v  Frodo and Darwin f l a n k i n g  DGGS b e f o r e  endlng t h e  t r e k .  

g e o i o g i c a l  a s s i s t a n t  Dave ' G r i z z '  Adams 
i n  t h e  Brooks Range. 
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DGGS masco t s  
What a r e  t h o s e  f u r r y  b e a s t s  doing 

i n  Alaska ,  you ask?  
Well ,  Henning bought two males  

from a  b r e e d e r  i n  Oregon a  coup le  o f  
y e a r s  ago.  They a r e  a g r e g a r i o u s  ani -  
mal and w i l l  n o t  s u r v i v e  long a l o n e ;  
hence  M i t c h ' s  purchase  of t h e  p a i r .  
Males c o s t  $500 e a c h .  Las t  y e a r ,  he 
plunked down $3,500 and brought home 
N i c o l e ,  a  doe.  A l l  t h r e e  a r e  young--- 
about  a  vear  and a  ha1 f  old---and can- 
n o t  breed ye t  f o r  ano the r  year o r  s o .  

M i t c h ' s  w i f e ,  C h r i s ,  l o v e s  them 
f o r  a  r eason  o t h e r  than  t h e i r  sunny 
d i s p o s i t i o n s - - -  t h e i r  wool. Llama wool 
i s  a  v e r y  l i g h t  and a  v e r y  warm mater-  
i a l ,  much l i k e  q i v i u t  (muskox wool) .  
C h r i s  s p i n s  t h e  wool i n t o  yarn  on h e r  
loom and then  k n i t s  i t  i n t o  s w e a t e r s ,  
a f g h a n s ,  h a t s ,  and so f o r t h .  (Mitch 
h a s  t h e  warmest ' s o  f o r t h s '  i n  t h e  
s t a t e . )  

The test - 

The l l amas  began t h e i r  t r e k  i n  the  
Brooks Range c a r r y i n g  a  t o t a l  of 520 
Ib. ( ~ a i k s '  t h r e e  averaged 100 lb 
each ;  Hennings '  ' t e e n a g e r s '  each ca r -  
r i e d  about 60  l b . )  Eleven days  l a t e r ,  
t h e y  packed out  h a l f  that---265 l b .  

Where d i d  t h e  r e s t  go? we asked 
John.  " w e l l ,  some went i n  our  s tomachs ,  
some i n  t h e i r s ,  and some on our  backs , I 1  

h e  s a i d .  
How d i d  t h e  l l amas  perform? 
"They weren' t ma1 i n g e r e r s  ," he 

c o n t i n u e d .  "They d i d  a  good job ,  t r a -  
v e r s i n g  l o o s e ,  f i n e  s c r e e ,  making as- 
c e n t s  and d e s c e n t s  o f  1000 f e e t  per  
m i l e ,  bash ing  through a l d e r  s c r u b ,  
s l o g g i n g  through muskeg, and f j o r d i n g  
r i v e r s .  Bears  d i d n '  t b o t h e r  them," 
D i l l o n  s a i d ,  "a l though  t h e y  were cur-  
i o u s  about  t h e  D a l l  sheep t h e y  saw 
a l o n g  t h e  way." 

D i l l o n  d i d  concede t h a t  people  
made t h e  b e s t  pack a n i m a l s ,  however, 
when i t  came t o  hand-over-hand c l  imb ing 
and t r a v e r s i n g  blocky t a l u s .  "We help-  
ed them a long  by c a r r y i n g  some o f  t h e  
s t u f f  i n  t h e s e  s i t u a t i o n s . "  He added,  
11 we would have had t o  pack it o u r s e l v e s  
any  o t h e r  t ime.  E i t h e r  t h a t  o r  have it 
flown i n  by h e l i c o p t e r ,  which i s  p r e t t y  
e x p e n s i v e  ." 

As ide  from t h e i r  g e t t i n g  t i r e d ,  I 
a s k ,  d i d  you have  any problems wi th  
them? 

"Only on t h e  l a s t  day.  About 3 
m i l e s  from t h e  D a l t o n  Highway, Darwin's  

" ~ e a d  'em up,  move 'em o u t . "  Llama 
owner Mitch Henning l e a d s  one of  h i s  
t h r e e  youngs te r s  a c r o s s  a  s t r eam i n  t h e  
Brooks Range. 

r i g h t  f r o n t  f o o t  s t a r t e d  t o  b l e e d  Fr5in 
an  inch-long c u t  i n  h i s  pad. The pad 
had a funga l  i n f e c t i o n  long b e f o r e  t h e  
t r i p  and i t  was no s u r p r i s e  t h a t  t h e  
s h a r p  b locks  i n  t h e  c r e e k  bed c u t  i t  ." 
D i l l o n  c o n t i n u e d ,  "We a p p l i e d  hydrogen 
p e r o x i d e  and a  l e a t h e r  sanda l  we had 
made f o r  j u s t  such an emergency. The 
l e a t h e r  covered Darwin's  pad and was 
l a c e d  up h i s  l eg . "  Did i t  work? 

"Oh yes ,"  John  s a i d .  "It p r o t e c t -  
ed h i s  f o o t  and s topped t h e  b l e e d i n g ,  
a l t h o u g h  a  v e t e r i n a r i a n  i n  Anchorage 3 
days  l a t e r  t o l d  us we had 'one exhaust -  
ed l l ama '  and p r e s c r i b e d  2 weeks o f  
r e s t  and t e n d e r ,  l o v i n g  ca re . "  

You managed t o  keep t o  your sched- 
u l e ,  then?  

"Yes, we made it back t o  t h e  high- 
way on t h e  e l e v e n t h  day.  On t h a t  day,  
we had a  b a l l  waving t o  t h e  t r u c k e r s  
p a s s i n g  by, and s p e c u l a t e d  on t h e  s i g h t  
we must have p resen ted  t o  them." 
D i l l o n  g r i n n e d ,  " I ' m  s u r e  some o f  t h e  
t r u c k e r s '  CB budd ies  f u r t h e r  on down 
t h e  l i n e  thought  t h e y  had been n ipp ing  
on t h e  o l d  t u n d r a  j u i c e  once t h e y  t o l d  
them what t h e y  had j u s t  seen." 

Judgment day 
What i s  your f i n a l  e v a l u a t i o n  o f  

t h e  l l a m a s ,  ~ o h n ?  Would you use  them 
a g a i n ?  

"Hey, man, pass  t h e  word. Llamas 
a r e  r i g h t  a t  home i n  t h e  Brooks Range. 
They c a r r i e d  o u r  g e a r  i n t o  t h e  s t e e p  
backcoun t ry  and o u t  a g a i n  wi thou t  i n c i -  
d e n t .  No h o r s e  o r  mule could  have done 



ALASKA Ml.IINES & GEOLOGY 

i t .  They cou ldn ' t  have negot ia ted  the 
rou t e  o r  subs i s t ed  on the  meager 
browse." D i l l on  is  r e a l l y  cooking now. 
He 's  wired, r e l i s h i n g  memories of l a s t  
summer. 

He cont inued . I t  We covered our 
d e s i r e d  t e r r i t o r y  and mapped what we 
had planned to  do. In add i t i on ,  we had 
a  unique wi lderness  experience and 
learned va luab le  l e s sons  about the  
t e r r a i n  l lamas w i l l  c ro s s  . I t  

John summed i t  up, "Those l i t t l e  
c r i t t e r s  a r e  a l l  r i g h t  . I 1  

Sure ,  John, sure .  But does Mary 
REALLY know how you spend your summers? 

R 

Unalaska geothermal energy: 
Taming volcanoes for profit 

( from Alaska Industry, January 1982) 

The e rup t ion  of f i t .  S t .  Helens 
awoke t h e  world May 18 ,  1980, and kept 
Washington s t a t e  o f f i c i a l s  and geol- 
o g i s t s  nationwide scrambling fo r  
months. Now the  s t a t e  of Alaska is em- 
bark ing  on an ambitious program t o  tame 
some of t he  awesome energy trapped be- 
nea th  the  su r f ace  of the  vo lcano ' s  d i s -  
t a n t ,  nor thern  cous in ,  t h e  ~ a k u s h i n  
Volcano on Unalaska I s l a n d .  

One of 88 a c t i v e  volcanoes i n  the  
Aleu t ian  Chain, Makushin i s  the  focus 
o f  a  mu l t imi l l i on -do l l a r  geothermal 
power s tudy funded by the  s t a t e  Legis- 
l a t u r e .  The Alaska Power Author i ty  has 
awarded a $4.7-million c o n t r a c t  f o r  
p r e l  iminary geothermal development on 
t h e  i s l and  t o  Republic Geothermal, an 
engineer ing  and energy f i rm based i n  
Santa  Fe, C a l i f . ,  and c u r r e n t l y  i s  
n e g o t i a t i n g  the  d e t a i l s .  

The s t a t e  agency expects  t o  have 
t h e  c o n t r a c t  s igned some time t h i s  
month, with the  f i r s t  phase of t he  pro- 
j e c t  beginning "immediately" a f te rward ,  
s a i d  P a t t y  DeJung, p r o j e c t  manager fo r  
t h e  Alaska Power Author i ty .  

Republic Geothermal and i t s  sub- 
contractors--Dames and Moore Consulting 
Engineers  of Anchorage--will prepare a  
d e t a i l e d  exp lo ra to ry  d r i l l i n g  p l an ,  
s i n k  t h r e e  shal low t e s t  h o l e s ,  and then 
d r i l l  a  deep ho le  t o  t a p  t he  geothermal 
energy,  she s a i d .  

What w i l l  happen a f t e r  t h e  deep 
h o l e  is  d r i l l e d  is  almost e n t i r e l y  a  
m a t t e r  of con jec tu re .  P o l i t i c a l  con- 
c e r n s  must be addressed:  should t h e  
p r o j e c t  be turned over t o  the  p r i v a t e  

s e c t o r  or should t he  s t a t e  cont inue the  
development? The answer t o  t h a t  quest-  
i on  may come from the  Aleut Corp., a  
Nat ive Corporat ion t h a t  has  s e l e c t e d  
t h e  reg ion  encompassing Makushin Vol- 
cano as  p a r t  of i t s  en t i t l emen t  under 
t h e  Alaska Nat ive Claims Set t lement  
A c t ,  al though the  lands  have not ye t  
been conveyed. 

"we' r e  expec t ing  ( t h e  geothermal 
we l l )  t o  be hot  enough f o r  e l e c t r i c a l  
gene ra t  ion," DeJung s a i d ,  "It could be 
s i m i l a r  t o  t he  Geysers i n  ~ a l i f o r n i a . "  

A geothermal development i n  
Northern C a l i f o r n i a ,  t h e  Geysers,  is  
one of t he  t h r e e  l a r g e s t  such p r o j e c t s  
i n  ex i s t ence  , annual ly  providing e l  ec- 
t r i c i t y  t o  thousands of homes and bus- 
i n e s s e s  i n  Sonoma County. The o the r  
mammoth geothermal power p r o j e c t s  a r e  
l oca t ed  i n  Wairakei,  New Zealand, and 
t h e  La rde re l l o  a r ea  of I t a l y .  The Lar- 
d e r e l l o  p r o j e c t  , t he  e l d e s t ,  has been 
i n  ope ra t i on  i n  one form or another  
s i n c e  1904 and c u r r e n t l y  has an i n s t a l -  
l e d  c a p a c i t y  of 360 megawatts (MW). 

Unal aska I s  land has  tremendous 
p o t e n t i a l  f o r  geothermal power develop- 
ment, according t o  D r .  Michael J .  
Economides, a  consu l t an t  working on the  
Makushin Volcano p ro j  ec t under c o n t r a c t  
wi th  t he  Alaska Power Author i ty .  

Economides s a i d  geothermal energy 
i s  " loca t  ion  i n t e n s i v e .  You cannot 
t r a n s p o r t  geothermal (power) ,'I he s a id .  
"You must have the  market t o  u t i l i z e  it 
on top  of  t he  geothermal source.  

"Unalaska has  t h e  resource .  It 
a l s o  has  t he  market--the populat ion and 
t h e  f i s h i n g  indus t ry .  Tha t ' s  why 
Unalaska i s  such an a t t r a c t i v e  pros- 
pect--because it has  both," he s a id .  

Hydrothermal systems 
There a r e  t h r ee  primary types of 

geothermal resources  : hydro thermal ,  hot  
d r y  rock, and geopressured zones.  
Nearly a l l  of  t he  c u r r e n t l y  developed 
geothermal resources  a r e  hydrothermal 
systems, where n a t u r a l l y  occur r ing  
ground water i s  heated a t  depth.  These 
systems can be e i t h e r  vapor-dominated 
( steam) o r  hot-water dominant, depend- 
i n g  on temperature and pressure .  

The e s s e n t i a l  i ng red i en t s  f o r  a  
hydrothermal system a r e  a  hea t  source,  
a  s u f f i c i e n t  supply of  ground water ,  
and a  mechanism f o r  t r a n s p o r t i n g  t he  
hea ted  ground water t o  near t he  sur face  
(porous rock o r  n a t u r a l  f r a c t u r e s )  . 
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The o the r  two types of geothermal 
resources  a r e  ho t  d ry  rock, which re- 
q u i r e s  i n j e c t i n g  water as  a heat-  
t r a n s f e r  medium, and geopressured 
zones,  where water i s  trapped with 
n a t u r a l  gas under thousands of f e e t  of 
sediment.  

Among o the r  t h i n g s ,  Republic Geo- 
t he rma l ' s  exp lo ra to ry  work on Unalaska 
I s l a n d  w i l l  determine the  temperature 
of  t h e  water trapped i n  Makushin's 
I I r oo t s , "  and how f a r  below the  su r f ace  
t h e  p o t e n t i a l  source of energy l i e s .  

The t e s t  ho l e s  the  f i rm plans t o  
d r i l l  w i l l  be about 1,500 f e e t  deep, 
whi le  t he  development well  o r  deep ho le  
could be d r i l l e d  between 4,000 f e e t  and 
6,000 f e e t  i n t o  the  e a r t h ,  DeJung 
s a i d .  

The depth of the  f i n a l  ho l e  i s  
on ly  an e s t ima t ion ,  she s a i d ,  because 
"you don ' t  know u n t i l  you go i n  how 
deep i t  w i l l  have t o  be." 

Unalaska' s energy needs 
Included i n  t he  n a t i o n ' s  purchase 

of  Alaska i n  1867, Unalaska I s l and  was 
a l l  but ignored by i t s  "mainland" 
ne ighbors  u n t i l  1900, when the  i s l a n d ' s  
p o r t  of Dutch Harbor became a  t rans- .  
sh ipp ing  point  f o r  Nome a f t e r  t he  d i s -  
covery of gold turned Nome i n t o  a  boom 
town. Dutch Harbor next  en te red  the  
h i s t o r y  books during World War 11. In  
1940, t h e  U.S. Navy e s t a b l i s h e d  a  base 
i n  t h e  ha rbo r ,  which was bombed two 
yea r s  l a t e r  by the  Japanese.  The U.S. 
launched a  succes s fu l  countera t  t a c k  i n  
1943. 

Near1 y four  decades l a t e r ,  t he  
p o r t  of Dutch Harbor has  grown t o  
ach ieve  another  kind of  importance. 
S ince  1979, t h e  por t  has  been t h e  nat-  
i o n ' s  l ead ing  f i s h  harbor ,  and about 
200 m i l l i o n  pounds of c rab  and f i s h  a r e  
processed a t  Dutch Harbor annual ly .  

The same geographical  f a c t o r s  t h a t  
made it important during t h e  war have 
made the  harbor  a  v i t a l  shipping cen t e r  
f o r  t r a f f i c  between the  western Alaska 
mainland, t h e  Aleu t ians ,  and the  o i l -  
r i c h  North Slope. 

According t o  the  U.S. census,  342 
people l i v e d  on Unalaska I s land  i n  
1970. A decade l a t e r ,  t he  populat ion 
count has  increased nea r ly  four fo ld  t o  
1 ,322;  and dur ing  the  peak f i s h i n g  
season ,  t h e  populat ion swel l  s t o  over 
5,000. 

Outer-continental-she1 f o i l  and 

gas  exp lo ra t i on  i n  t he  Aleu t ians ,  in- 
c reased  bottom f i s h i n g  i n  the  Bering 
Sea ,  and the  pos s ib l e  expansion of i t s  
r o l e  as  a  transshipment po in t  ( i t  i s  
t h e  only p lace  bet'ween Kodiak and Yoko- 
hama t h a t  a  con ta ine r  s h i p  can dock) 
a l l  i n d i c a t e  Unalaska w i l l  con t inue  t o  
grow i n  importance and populat ion.  

The i n s t a l l e d  e l e c t r i c a l  c a p a c i t y  
on Unalaska I s l and  c u r r e n t l y  i s  under 
12 megawatts . The U . S . Bureau of Land 
Management p r o j e c t s  t h e  i s l a n d '  s power 
demands w i l l  i nc rease  by 40 MW by the  
year  2000. Because of t h e  pro jec ted  
demand--and the  h igh  cos t  of the  d i e s e l  
f u e l  Unalaskans now depend upon fo r  a l l  
t h e i r  power--the s t a t e  i s  i nves t i ng  
time and money fo r  an in-depth look a t  
t h e  i s l a n d ' s  241,000-acre Makushin 
P o t e n t i a l  Geothermal Resource a r ea .  

Economides est imated t h a t  a  30-MW 
geothermal power p lan t  could be b u i l t  
on Unalaska I s land  f o r  about $42.35 
m i l l i o n  ( i n  1981 d o l l a r s ) .  Although 
t h e  investment c o s t s  a r e  h igh ,  a  30-KW 
geothermal power p lan t  would be cheaper 
t o  bu i ld  and opera te  than a  hydroelec- 
t r i c  o r  d i e s e l  power p lan t  of compar- 
a b l e  s i z e ,  he s a i d .  

The s t a t e  i s  a l s o  i n v e s t i g a t i n g  
o t h e r  p o t e n t i a l  geothermal energy 
developments.  A p a r t i a l  l i s t ,  suppl ied  
by Donald Markle, energy p r o j e c t s  man- 
ager  f o r  t he  Divis ion of Energy and 
Power development, inc ludes  p i l g r i m  Hot 
Spr ings  near Nome, t he  Copper ~ i v e r  
Basin,  p a r t i c u l a r l y  t he  Glennallen- 
Copper Center a r ea  near the  Glenn and 
Richardson highways ; Adak I s l a n d ,  near 
t h e  c e n t e r  o f '  t he  Aleut ian Chain; 
Akutan Is land ,  loca ted  approximately 
770 mi l e s  southwest of Anchorage in  the  
Fox I s l and  group of t he  Aleu t ians ;  and 
Tenakee Spr ings ,  s i t u a t e d  between ~ i t k a  
and Juneau. 

" ~ l a s k a  has  a  l o t  of geothermal 
energy.  To my way of th ink ing ,  i t  has  
a s  much a s  t he  r e s t  of  t he  U.S. com- 
bined,"  Economides s a i d .  " ~ u t  it lacks  
t h e  populat ion t o  use it .I' 

(on a  r e l a t e d  no t e ,  DGGS has  
r e l e a s e d  two new open- f i le  r e p o r t s  on 
geothermal energy. One, AOF-140, is  a  
two-plate geologic  map of t he  p i l g r im  
Spr ings  a r e a  of t he  Seward Peninsu la .  
The o t h e r ,  AOF-144, is  a  lengthy  
( 1 73-page) assessment of 20 thermal- 
s p r i n g s  s i t e s  from the  Aleut ian a rc  t o  
Becharof Lake, on the  Alaska Peninsu la .  
See p. 6.--Ed. no t e . )  
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Sohio experiments in Beaufort Sea 
(from Alaska Construction & Oil, December 1981) 

Two l a r g e  s t e e l  t r i p o d s  c a l l e d  
a r c t i c  d o l p h i n s  a r e  be ing  t e s t e d  o f f  
~ l a s k a ' s  Beaufor t  s h o r e  a s  a  p o s s i b l e  
replacement  f o r  r e i n f o r c e d  g r a v e l  is- 
l a n d s  t h a t  a r e  now used f o r  o f f s h o r e  
o i l  a c t i v i t i e s .  I f  t h e  r e l a t i v e l y  in- 
e x p e n s i v e  d o l p h i n s  can c r e a t e  a  s o l i d  
i c e  b a r r i e r ,  " w e ' l l  be look ing  a t  a  
c o n s i d e r a b l e  c o s t  savings ' '  over  g r a v e l  
i s l a n d s ,  s a i d  Bob P o t t e r  S r . ,  S o h i o ' s  
o f f s h o r e  e n g i n e e r .  

The company w i l l  a l s o  be a b l e  t o  
c o n s i d e r  p l a c i n g  d r i l l i n g  p l a t f o r m s ,  
b a r g e s  and o t h e r  e x p l o r a t i o n  suppor t  
equipment o f f s h o r e  wi th  t h e  a s s u r a n c e  
i t  w i l l  be s a f e  from moving i c e .  The 
a r c t i c  d o l p h i n s  were t r a n s p o r t e d  by a  
b a r g e  t o  t h e  s t u d y  s i t e  i n  September 
b e f o r e  f r e e z e  up. 

The s i t e  is  about 8  m i l e s  o f f -  
s h o r e ,  3/4 m i l e  nor thwest  of Reindeer  
I s l a n d ,  a  n a t u r a l  b a r r i e r  i s l a n d  i n  t h e  
B e a u f o r t .  They measure 40 f e e t  s q u a r e  
and s t a n d  30 f e e t  h i g h .  

X 

Columbia Glacier retreats at unprecedented rate 
(from the Associated Press, Seattle, Jan. 1, 1982) 

An Alaskan g l a c i e r  s c i e n t i s t s  say  
i s  o u t  of s t e p  wi th  g e o l o g i c  t ime  w i l l  
b e  dumping m i l l i o n s  of t o n s  of i c e  i n  
t h e  p a t h s  of o i l  t a n k e r s  t h i s  summer, a  
g l a c i o l o g i s t  p r e d i c t s .  

The Columbia G l a c i e r ,  t e r m i n a t i n g  
n e a r  t h e  mouth of  t h e  o i l  p o r t  of 
Va ldez ,  i s  i n  a  r a p i d  r e t r e a t  never  
b e f o r e  w i t n e s s e d  by s c i e n t i s t s ,  Mark 
Meier of t h e  U.S. Geo log ica l  Survey i n  
Tacoma, Wash., s a i d  i n  an i n t e r v i e w  
l a s t  week. 

S i n c e  1978, t h e  41-mile-long g lac -  
i e r  h a s  r e t r e a t e d  1 .2  m i l e s ,  l e a v i n g  
beh ind  e v e r - i n c r e a s i n g  numbers of i ce -  
b e r g s .  

The r a t e  of r e t r e a t  is expected t o  
r i s e  t o  2 . 5  m i l e s  pe r  y e a r  by t h e  m i d -  
1 9 8 0 1 s ,  wi th  up t o  27 m i l l i o n  t o n s  of 
i c e  pe r  day dropping i n t o  t h e  w a t e r s  of 
P r i n c e  Wil l iam Sound. 

By c o n t r a s t ,  t h e  425-square m i l e  
g l a c i e r  dropped l e s s  t h a n  4 m i l l i o n  
t o n s  of  i c e  pe r  day l a s t  summer, Meier 
s a i d .  

The danger  t o  s h i p p i n g  from ice -  
b e r g s  w i l l  d e c r e a s e  e v e r y  y e a r  a f t e r  
t h e  m i d - 1 9 8 0 ' ~ ~  he  n o t e d ,  a s  t h e  t e r -  

minus of t h e  g l a c i e r  g e t s  f a r t h e r  away 
from Valdez .  

The reason  f o r  t h e  r a p i d  r e t r e a t  
remains  a  mystery ,  Meier s a i d .  He d i s -  
c o u n t s  t h e  t h e o r y  t h a t  an  i n c r e a s e d  
r e l e a s e  of  carbon d i o x i d e  from t h e  
b u r n i n g  of  f o s s i l  f u e l s  is warming t h e  
a tmosphere ,  c r e a t i n g  a  "greenhouse 
e f f e c t "  t h a t  w i l l  me l t  t h e  w o r l d ' s  i c e  
s h e e t s  and r a i s e  s e a  l e v e l s .  

Meier s a i d  t h e  Columbia G l a c i e r  
s imply  seems t o  be a  l a t e  bloomer,  cen- 
t u r i e s  ou t  of s t e p  wi th  o t h e r  g l a c i e r s  
t h a t  r e t r e a t e d  long ago. 

The r a p i d  r e t r e a t  was n o t i c e d  f o r  
t h e  f i r s t  t ime  l a s t  summer, when t h e  
a v e r a g e  y e a r l y  s l i d e  back of  150 f e e t  
sudden ly  jumped t o  1,650 f e e t .  The i c e  
chunks dropped i n t o  t h e  Sound caused 
some o i l  t a n k e r s  t o  r e s t r i c t  t h e i r  
a r r i v a l s  and d e p a r t u r e s  t o  d a y l i g h t  
h o u r s .  

I n  Valdez ,  Coast  Guard Lt . Cmdr . 
Roger Holmes s a i d  t h e  agency " h a s n ' t  
g o t  a  s e t  o f  g u i d e l i n e s  on e x a c t l y  what 
w e ' r e  going t o  do." 

Our Gangue .... X 
By Frank Larson, editor 

A l l  o f  us p robab ly  a r e ,  t o  some 
d e g r e e ,  s u p e r s t i t i o u s  . My c o n t a c t s  
w i t h  Lady F a t e  a r e  s t r i c t l y  s e a s o n a l  
---in t h e  dead of  w i n t e r .  V e r i l y ,  on 
t h o s e  d e a t h l y  s t i l l ,  b i t t e r  mornings ,  
when i t  seems t h a t  t h e  mere c runch ing  
o f  snow benea th  your f e e t  w i l l  r ender  
major  s t r u c t u r a l  -damage t o  your neigh- 
b o r ' s  house ,  one must g a t h e r  up o n e ' s  
t a l i s m a n s  and beg in  r e c i t i n g  l i t a n i e s  
---anything t o  h e l p  you s t a r t  t h a t  c a r .  
You laugh? Obviously ,  you have never  
t r i e d  t o  d i s i n t e r  t h e  f a m i l y  wheels  
from Mother ~ a t u r e ' s  f r i g i d  g r i p  .. . . 
F i r s t  o f f ,  you must ,  over  t h e  y e a r s ,  
d e t e r m i n e  t h e  i d i o s y n c r a c  i e s  i n  t h e  
metabol ism o f  Old Whatsisname, t h e  
h i t h e r t o - f a i t h f u l  c o u r i e r .  T h i s  done,  
you r e a l i z e  t h a t  i t  w i l l  respond o n l y  
t o  a  s e t  w i n t e r t i m e  routine----however 
bizarre---and t h a t  any d e v i a t i o n  i n  t h e  
s t a r t i n g  procedure  w i l l  n o t  o n l y  r u n  
down t h e  b a t t e r y  and t h e r e b y  render  t h e  
o l d  b e a t e r  u s e l e s s ,  bu t  w i l l  cause  it 
t o  i n e x o r a b l y  s l i d e  i n t o  a  s i l e n t ,  
e e r i e  coma u n t i l  s p r i n g .  SO, t o  
c o u n t e r a c t  t h i s  ma levo len t  by-product 
o f  t h e  I n d u s t r i a l  Age, you i n e r r i n g l y  
f i n d  y o u r s e l f ,  e y e s  pinched s h u t  and 
b r e a t h l e s s ,  p ray ing  f o r  t h e  e n g i n e  t o  
f i r e .  I n  my c a r - s t a r t i n g  method, some 
r a t h e - r  d i v e r s e  and incongruous s o u r c e s  
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o f  inpu t  a i d  m e  i n  my m a t u t i n a l  obei -  
sance  t o  Lady Fate---arcane incan ta -  
t i o n s  from H a i t i ,  a  wooden s t a k e  from 
t h e  Carpa th ian  Mountains,  and a  paean 
t o  motherhood ( r o u g h l y )  from t h e  U.S. 
Deep South . .  . .But t h e y  work, and Old 
*%@$I! (nickname c e n s o r e d ) ,  now i n  i t s  
second t o u r  o f  t h e  odometer ,  u s u a l l y  
s t a r t s  .... But h e r e ,  c o u r t e s y  o f  a  
l o c a l  p r i n t e r ,  i s  a  r e c i p e  f o r  s t a r t i n g  
t h e  t y p i c a l  Alaskan c a r :  
Cheechako : Owner, f r e s h  from Amer- 
i c a ,  dashes  o u t  a t  7:45 a.m., f u l l  of  
opt imism and energy ,  and a )  chops o f f  
enough i c e  from the  windsh ie ld  t o  form 
a  peephole  ( t h e o r y  be ing  t h a t  a  l i n e  
from t h e  s t e e r i n g  wheel over  t h e  c e n t e r  
o f  t h e  r a d i a t o r  w i l l  gu ide  one down t h e  
s t r e e t ) ,  b )  i n j e c t s  a  p i n t  of  e t h e r  in- 
t o  t h e  c a r b u r e t o r ,  c )  pours  a  p i n t  of  
a l c o h o l  i n t o  t h e  t a n k  ( t a k e s  s n o r t  him- 
s e l f ) ,  and d )  s t e p s  on t h e  s t a r t e r ,  
which i s  connected t o  f o u r  t r u c k  b a t -  
t e r i e s .  R e s u l t :  A r r i v e s  a t  work 3  
h o u r s  l a t e . .  .Sourdough: a )  A r i s e s  
a t  3:00 a.m.; b)  d i g s  c a r  from i c e  and 
snow; c )  k i c k s  c a r  soundly  3  o r  4  t imes  
t o  e s t a b l i s h  r e s p e c t  f o r  a u t h o r i t y ;  d )  
a p p e a r s  d i s i n t e r e s t e d  i n  whether c a r  
s t a r t s ,  l i g h t s  p ipe  from b o n f i r e  pre- 
v i o u s  l y  l i g h t e d  t o  warm hands ,  and hov- 
e r s  i n  t h e  v i c i n i t y ,  musing aloud about 
t h e  b e a u t y  of  t h e  n o r t h e r n  l i g h t s ;  e )  
r a i s e s  head,  shakes  same d i sapprov ing-  
l y ,  and mumbles s e v e r a l  r easons  a loud 
why t h e  purchase  o f  a  new c a r  is  i n d i -  
c a t e d ;  £1 k i c k s  c a r  soundly  4  more 
t i m e s ;  g )  r e t u r n s  t o  house with fe igned  
i n t e n t i o n  of  remaining;  h )  d r i n k s  a  cup 
o f  c o f f e e ,  making s u r e  c a r  can  s e e  hirn 
th rough  t h e  window; i )  n o n c h a l a n t l y  
s a u n t e r s  back and k i c k s  c a r  4 more 
t i m e s ;  j )  p r i e s  open door wi th  crowbar 
and c h i p s  i c i c l e s  from d a s h ,  s t e e r i n g  
wheel ,  and s e a t ;  k )  p u l l s  choke ou t  3 
f e e t ;  1 )  t w i s t s  i g n i t i o n  key t o  ' on '  
p o s i t i o n  wi th  v i s e - g r i p s ;  and m) s lams 
f o o t  on s t a r t e r  w h i l e  s i m u l t a n e o u s l y  
k i c k i n g  c a r  a g a i n  wi th  f r e e  f o o t ,  cu r s -  
i n g  i m a g i n a t i v e l y ,  and b e a t  i n g  dash 
w ~ t h  b a l l  peen hammer. R e s u l t :  A r r i v e s  
a t  work o n l y  1 hour  l a t e . .  . . I n  pe t ro -  
leum news, 10 o i l  companies b i d  $62 
m i l l i o n  f o r  h a l f  o f  t h e  o i l  and g a s  
r i g h t s  o f f e r e d  i n  t h e  l a t e s t  ~ a t ' l  
Pe t ro leum Reserve-Alaska l e a s e  s a l e  on 
J a n .  26. It was about 114 o f  what t h e  
f e d s  hoped t o  g e t .  One month l a t e r  
( l a t e  i s s u e  t h i s  t ime ,  f o l k s ) ,  I n t e r i o r  
Sec'  y  Watt th rew ou t  4  o f  t h e  b i d s . .  . . . 

The s t a t e ' s  o i l  and g a s  l e a s e - s a l e  34, 
scheduled f o r  May 26,  has  been t e n t a -  
t i v e l  y  postponed u n t i l  September be- 
c a u s e  of  a  l a c k  of se i smic  d a t a  a v a i l -  
a b l e  f o r  e v a l u a t i o n ,  accord ing  t o  t h e  
DNR D i v i s i o n  o f  M i n e r a l s  and Energy 
Mgmt . . . . OTI t h e  m i n e r a l s  f r o n t ,  Anaconda 
Copper s igned  an e x l u s  i v e  agreement 
w i t h  t h e  Cook I n l e t  Region,  I n c . ,  a  
N a t i v e  a s s o c i a t i o n ,  t o  e x p l o r e  f o r  
m i n e r a l s  on 24 m i l l i o n  a c r e s  i n  south- 
c e n t r a l  Alaska.  D i s t r i c t  g e o l o g i s t  
Dave Heatwole says  h i s  f i r m  p l a n s  t o  
i n v e s t  m i l l i o n s  i n  e x p l o r i n g  f o r  cop- 
p e r ,  l e a d ,  z i n c ,  chromium, t i n ,  n i c k e l ,  
and ~ r e c i o u s  m e t a l s . .  . .Cominco America 
and t h e  NANA Na t ive  C o r ~ o r a t  i o n  have 
announced t h e y  have come t o  an agree- 
ment on t h e  e v a l u a t i o n  of  t h e  Red Dog 
d e p o s i t ,  i n  t h e  wes te rn  De Long Mts, 90 
m i l e s  n o r t h  o f  Kotzebue.  A f t e r  d r i l -  
l i n g  14,700 f e e t  i n  39 h o l e s ,  Cominco 
announced an in -p lace  hold ing (wi thou t  
mining d i l u t i o n )  of  85 m i l l i o n  t o n s  of  
17.1% z i n c ,  5% l e a d ,  and 2  o z / t o n  s i l-  
v e r .  ( I n  one e x c e p t i o n a l l y  r i c h  h o l e ,  
t h e s e  v a l u e s  were 28.7%, 8 . 5 % ,  and 4 . )  
G e o l o g i s t  Roy McMichael says  t h e  depos- 
i t  i s  r e l a t i v e l y  f l a t  l y i n g  and s u i t -  
a b l e  f o r  open-pit  mining.  (One DGGS 
geologist c a l l e d  the  f i n d  "a  r e a l  e l e -  
phant  .") . . . . I n  DGGS news, a l l  Co l l ege  
pe r sonne l  except  t h e  a s s a y  l a b  a r e  now 
i n  t h e  N a t ' l  Bank o f  North Bldg,  a t  
G e i s t  Rd and U n i v e r s i t y  Ave; t h e  mail-  
i n g  a d d r e s s  i s  t h e  same but  t h e  phone 
number was changed t o  474-7062 . . . .DGGS 
and t h e  USGS have s igned a  Memorandum 
o f  Agreement and AWRE--Alaska Water 
Resources  Eva lua t ion- - - i s  t h e  r e s u l t .  
The p a c t  e n a b l e s  both  a g e n c i e s  t o  save  
money and t ime by combining f o r c e s  on 
s p e c i f i e d  a r e a s  o f  mutual concern  
around t h e  s t a t e .  Whenever p o s s i b l e ,  
t h e  DGGS Hydrology s e c t i o n ,  l o c a t e d  i n  
E a g l e  R i v e r ,  w i l l  s h a r e  equipment and 
o t h e r  a r e a s  o f  t e c h n i c a l  ex e r t i s e  
(computer sys tems ,  f o r  example! w i t h  
t h e  USGS Water Resources D i v i s i o n . .  . . 
L a s t l y ,  w e ' r e  going t o  update  Informa- 
t i o n  C i r c u l a r  8 ,  ' ~ i s t  of  c o n s u l t a n t s  
a v a i l a b l e  f o r  work i n  Alaska . '  I f  you 
want t o  be  inc luded  i n  t h e  1982 ver-  
s i o n ,  send us a  n o t e  wi th  your f i r m  
name and a d d r e s s .  Note your a r e a  o f  
e x p e r t i s e  ( h a r d r o c k ,  pet roleum,  perma- 
f r o s t ,  g e o p h y s i c a l ,  whatever)  , and when 
s p r i n g  comes, t h e  sun w i l l  warm up Old 
*%@+I!  and I '  11 t a k e  t h e  updated v e r s i o n  
t o  a  p r i n t e r  .......... Cheers .  
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Antimony m e t a l  pe r  l b ,  
NY d e a l e r  

B a r i t e  ( d r i l l  ing-mud grade  
per  t o n )  

Bery l l ium o r e ,  s tu*  
Chrome o r e  per  long ton  

( ~ r a n s v a a l )  
Copper pe r  l b .  (MW-prod.) 
Gold pe r  oz .  
Lead pe r  l b .  
Mercury per  76-lb f l a s k  
Molybdenum conc.  pe r  l b .  

( C l  imax) 
Nickel  pe r  l b .  ( c a t h o d e )  
P la t inum per oz .  
S i l v e r ,  New York, per  o z .  
T i n  per  l b . ,  MW composite 
Ti tanium o r e  per  t o n  ( i l m e n i t e )  
Tungsten per  u n i t  (GSA domest i c )  
Zinc pe r  l b .  (MW-US PW) 

* - Standard  t o n  u n i t  (20 l b )  
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