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Strategic and selected critical minerals in Alaska summarized 
By Thomas K. Bundtzen, Gilbert R. Eakins, and John T. Dillon, DGGS mining geologists 

In t roduct ion  
t 

Since the  tu rn  of t h e  century, 
Alaska has added s i g n i f i c a n t  amounts of 
so-called ' s t r a t e g i c '  and ' c r i t i c a l '  
m a t e r i a l s  to  United S t a t e s  domestic 
mineral  production during the  F i r s t ,  
Second, Korean, and Vietnam Wars a s  
:gel1 a s  during t i m e s  of unusual short- 
ages  caused by technological  change or  
d i s r u p t i o n  of c r i t i c a l  fo re ign  sources. 
Alaska's con t r ibu t ion  inc ludes  t i n ,  
tungsten,  platinum-group metals ,  an t i -  
mony, mercury, chromium, and minor 
amounts of asbes tos  ( t a b l e  1). This 
paper def ines  what s t r a t e g i c  and 
c r L t i c a l  minerals  a r e ,  summarizes 
Alaska' s pas t  st  rategic-minerals 
c o n t r i b u t i o n  and known rese rve  base, 
and d i scusses  s t r a t e g i c  and c r i t i c a l  
minera ls  a v a i l a b i l i t y  with respect  t o  
lands  open or  closed t o  mineral e n t r y  
and development. 

'S t r a t eg ic '  v s  ' C r i t i c a l '  

Not a l l  mineral ex e r t s  agree on P t he  d e f i n i t i o n s  of both s t r a t e g i c '  and 
' c r i t i c a l  minerals, '  and many view the 
two terms a s  synonomous, The bes t  
a v a i l a b l e  general  d e f i n i t i o n s  have been 
provided by Thrush (1968): 

' S t r a t e g i c  minerals  a r e  those 
commodities e s s e n t i a l  t o  the  
n a t i o n a l  defense f o r  the  supply of 
which, during war, we a r e  wholly 
o r  i n  p a r t  dependent upon sources 
ou t s ide  the  na t ional  boundaries of 
t h e  United S t a t e s ,  and f o r  which 
strict measures con t ro l l ing  con- 
s e r v a t i o n  ' and d i s t r i b u t i o n  a r e  
necessary, 

'Critical minerals  a r e  those 
e s s e n t i a l  t o  the  na t ional  defense, 
t h e  procurement of which i n  war, 
while d i f f i c u l t ,  is  l e s s  se r ious  
than those of s t r a t e g i c  minerals  
(because they can e i t h e r  be 



domes t i ca l ly  produced o r  obtained 
. i n  more adequate  q u a n t i t i e s  from 
r e l i a b l e  fo re ign  sources) and f o r  
which some conserva t ion  measures 
may be necessary  f o r  nondefense 
uses .  ' 
I t  fo l lows  t h a t  a ' s t r a t e g i c '  

minera l  is  one i n  which a chronic  
domestic shor tage  e x i s t s .  On t he  o the r  
hand, p o t e n t i a l l y  economic r e se rves  of 
' c r i t i c a l '  m ine ra l s  may be r e l a t i v e l y  
abundant w i t h i n  t h e  United S t a t e s ,  but 
f o r  s o c i a l ,  economic, environmental,  o r  
p o l i t i c a l  reasons ,  t h e  country r e l i e s  
heav i ly  on fo re ign  sources of raw ore. 
Conservat ion and r ecyc l ing  of mineral  
m a t e r i a l s  could h e l p  a l l e v i a t e  t h e  
mine ra l s  supply problem and may reduce 
our  dependence on f o r e i g n  sources of 
m a t e r i a l s  i n  f u t u r e  yea r s ,  but t he  
United S t a t e s  has not been a b l e  t o  
provide an adequate  supply f o r  defense. 
Also, many mineral  uses  a r e  'd i ss ipa-  
t i v e '  and thus  i n d u s t r i a l  consumption 
must always, t o  some degree, be supple- 
mented by primary mineral  ex t r ac t ion .  

The l is ts  f o r  ' s t r a t e g i c '  and 
' c r i t i c a l '  m ine ra l s  have changed over 
t i n e .  I n  1941, ' s t r a t e g i c '  minera ls  
were aluminum, antimony, chromium, 
manganese, o p t i c a l  mica, platinum, 
n i c k e l ,  mercury, t i n ,  and tungsten. 
Minerals  impcr tan t  t o  space-age tech- 
nology such a s  c o b a l t ,  niobium, cesium, 
and va r ious  r a r e -ea r th  elements have 
been added t o  t h e  l i s t  s i n c e  World 
War 11. 

The 1975 Conference on S t r a t e g i c  
and C r i t i c a l  Minerals  held i n  Farley,  
V i r g i n i a  l i s t e d  29 ' c r i t i c a l '  minera ls ,  
of which 17 a r e  designated ' s t r a t e g i c '  
accord ing  t o  the  d e f i n i t i o n s  of Thrush 
(1968) adopted here. They a r e  : 

Opt i ca l  mica 
Niobium 
Cesium 
Manganese 
Tantalum 
Cobalt  
B a w i  t e  
Platinuin-group meta ls  

Asbestos 
Chromium 
Tin 
Fluorine 
Nickel 
Mercury 
Tuns s ten  
Antimony 
Selenium 

Fourteen of t he  .17 a r e  found i n  
vary ing  amounts i n  Alaska. Also found 
i n  the 49th S t a t e  a r e  s i g n i f i c a n t  re- 

s e r v e s  and resources  of seven s e l e c t e d  
e r i  t i c a l  minerals---cadmium, z inc ,  
barium, t i t an ium,  gold,  s i l v e r ,  and 
gypsum ( t a b l e  2).  

Es t ab l i shed  Reserves of S t r a t e g i c  
Minera ls  Listed 

Since  World War 11, p r i v a t e  in- 
d u s t r y  and l i m i t e d  f e d e r a l l y  sub- 
s i d i z e d  exp lo ra t ion  have de l inea t ed  
economic o r  'near9-economic r e se rves  of 
1 0  of t h e  17 s t r a t e g i c  minera ls  def ined 
here :  c o b a l t ,  n i c k e l ,  t i n ,  platinum- 
group metals, a sbes tos ,  mercury, f luo- 
r i n e ,  tungs ten ,  antimony, and ehromite. 
Of t h e  r e s t ,  promising resources  of 
se len ium, j  o p t i c a l  mica, niobium, and 
tantaltim a r e  found . i n  mineral ized 
r eg ions  i n  Alaska; however, commercial- 
l y  v i a b l e  =serves  of bauxi te  (alumi- 
num), manganese, and cesium a r e  not  
known t o  e x i s t  anywhere i n  t h e  s t a t e .  
Est imated r e se rve  bases  of s t r a t e g i c  
and c r i t i c a l  minera ls  a r e  summarized i n  
t a b l e s  1 and 2; approximate l o c a t i o n s  
of - s e l e c t e d  d e p o s i t s  a r e  shown i n  
f i g u r e  1. 

A 63-million-lb proven r e s e r v e  of 
c o b a l t  metal contained wi th in  fou r  de- 
p o s i t s  i n  t h e  Southeas te rn  Panhandle 
---Brady G l a c i e r ,  Yakobi I s l a n d ,  Mirror 
Harbor, and Funter  Bay (52,  53, 54, 57; 
t a b l e  1)---amounts t o  about 3 y e a r s  of 
annual  U.S. c o b a l t  consumption. If the  
i n f e r r e d  reserve---another 55 m i l l i o n  
Ib---is included,  t he  t o t a l  would 
amount t o  5-1/2 yea r s  of present  U.S. 
consumption. The same fou r  d e p o s i t s  
c o n t a i n  an  es t imated  1.12-bill ion-lb 
(561,000-ton) proven r e se rve  of n i cke l ,  
equal  t o  2.1 yea r s  of cu r r en t  U.S. 
consumption; adding t h e  i n f e r r e d  re- 
s e r v e  inc rease  t h e  t o t a l  amount t o  
about  4 yea r s  of present  domestic con- 
sumption. 

Proven and i n f e r r e d  r e se rves  of 
938,000 oz of platinum-group meta ls  at . 
Goodnews Bay, Brady Glac i e r ,  Yakobi 
I s l a n d ,  and S a l t  Chuck (36 ,  52, 53, 67; 
t a b l e  1) amount t o  about 6 months a t  
p re sen t  r a t e s  of U.S. consumption. Ex- 
c e p t  f o r  t h e  Stil lwater-complex re- 
sou rces  i n  Montana, Alaska has the  
l a r g e s t  economic r e se rves  of platinwn- 
group meta ls  i n  t he  U.S. 

The most obvious land-use c o n f l i c t  



Figure 1. Locations of selected strategic and critical mineral deposits in Alaska 

with  respec t  t o  s t r a t e g i c  minerals  i n  
Alaska is  found i n  the  nickel-cobalt- 
copper-platinum group metal deposi t s  of 
t h e  Southeastern Panhandle. Ninety- 
e i g h t  and one-half percent of the  
Alaska's cobal t  reserves (equivalent  t o  
one-sixth of U.S. reserve  base) ,  99.4 
percent  of Alaska's n ickel  reserve  
(equivalent  t o  one-f i f th  of the  U.S. 
r e se rve  base) and 50 percent of 
Alaska' s platinum-group metal reserve  
(one-fourth of the  n a t i o n ' s  known 
economic platinum reserves)  a r e  located 
e i t h e r  i n  Glac ie r  Bay National Monument 
o r  s e c t i o n  204 withdrawals i n  t h e  
Tongass National Forest  (west Chicha- 
gof-Yakobi Wilderness proposal) .  In- 
s u f f i c i e n t l y  evaluated reserves  a t  
S p i r i t  Mountain (45, t a b l e  1)  and Bor- 
n i t e  (11; t a b l e  1) a r e  i n  Wrangell 
National  Monument and on s ta te-se lec ted  
l ands ,  respect ive ly .  

Alaska has 131 m i l l i o n  l b  (66,500 
tons)  of proven and in fe r red  reserves 

of t i n  i n  depos i t s  on the  western 
Seward Peninsula,  i n  the  Manley-Tofty 
a r e a ,  and a t  the  Purkey P i l e  prospect 
i n  the  southern Alaska Range (13, 14, 
18, 29, t a b l e  I ) ,  which a re  the  larg- 
e s t  known reserves  of primary t i n  i n  
t h e  U.S. ; t h i s  amounts t o  about 1 year  
of current  U.S. usage. Most of 
Alaska 's  known t i n  reserves  a r e  outs ide  
e x i s t i n g  n a t i o n a l  monuments o r  lands  
withdrawn from mineral en t ry ,  but three  
promising t i n  belts---the Chuli tna,  
Sithylemenkat,  and the  Old Crow-Bear 
Mountain a r e a s  (28, 8 ,  22, t a b l e  I)-- 
l i e  p a r t l y  wi th in  Denali National Monu- . 
ment, i n  a s m a l l  por t ion  of Lake Clark 
National  Monument, i n  southern addi- 
t i o n s  t o  t h e  Arc t i c  National Wildl ife  
Refuge, and i n  p a r t  of the  proposed 
Kanuti National Wildl i fe  Refuge. 

In fe r red  reserves  of antimony i n  
t h e  Fairbanks and Kantishna d i s t r i c t s  
(21,  26, 27,  t a b l e  1) amount t o  about 
55,000 tons  of metal (contained i n  low- 
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grade  o r e s )  and r ep resen t  about 14 
months of U.S. consumption. Roughly 
one-third t o  one-half of Alaska's 
p o t e n t i a l  antimony resources  a re '  
contained i n  mines i n  Denali  Nat ional  
Monument (Kantishna H i l l s ) ;  t h e  F a i r  
banks d e p o s i t s  a r e  l a r g e l y  on lands  
where mineral  development is per- 
mit ted.  

The proven and i n f e r r e d  -reserves 
of tungsten a t  Los t  River ,  Big Hur- 
r a h ,  Hyder, Gilmore Dome, and Majorie 
G l a c i e r  (14, 16, 64, 21, 50, t a b l e  1 )  
amount t o  about 1 yea r  of annual U.S. 
consumption of W03. Most of Alaska's 
known economic1 tungs ten  reserves  a r e  
on lands  open t o  mineral  development; 
however, a r e a s  showing promise of being 
important  tungs ten  provinces a r e  i n  
withdrawn a r e a s  such as t h e  upper 
Hodzana River-Kanuti River t r end ,  t h e  
Charley River  dra inage  i n  t he  Yukon- 
Tanana Uplands, and t h e  Old Crow-Bear 
Mountain a r e a  i n  eas t - cen t r a l  Alaska. 

The i n f e r r e d  r e se rve  of high-grade 
chromite  o re  and concen t r a t e s  i n  de- 
p o s i t s  near Se ldovia ,  equal  t o  about 
300,000 tons  of 28 percent  Cr202 
(38,  39,  t a b l e  l ) ,  amounts t o  about 
weeks of p re sen t  U.S. consumption. 
These r e se rves  a r e  on s t a t e  and f ede ra l  
l ands  open t o  mineral  en t ry ;  however, 
most of t he  remaining Alaskan chrome 
resources  have been withdrawn from 
mineral  en t ry .  We judge t h a t  t h e  bes t  
p o t e n t i a l  chromite  b e l t s  i n  Alaska, 
bes ides  t h e  Seldovia-Eklutna t r end ,  
a r e ,  i n  descending order :  1) t h e  Cari- 
bou Mountain occurrences ( p a r t  of 
Kanuti  Nat ional  W i l d l i f e  Refuge pro- 
p o s a l ) ,  2) t h e  Bernard Mountain t rend  
( p a r t l y  i n  Wrangell Nat iona l  Monument), 
and 3) t h e  Baranof I s l and  occurrences 
i n  Southeas te rn  Alaska ( p a r t i a l l y  i n  a 
s e c t i o n  204 withdrawal)  (22, 44, 58, 
t a b l e  1). Although t h e  De Long Moun- 
t a i n  d e p o s i t s  (Noatak National  Monu- 
rilent9 a r e  judged t o  be too remote to  be 
v i a b l e  today,  t h e  p o t e n t i a l  chrome 
resources  t h e r e  appear  to  be very l a r g e  
( 4 ,  t a b l e  I ) .  

The 'most promising Alaskan as- 
bes tos  depos i t  i s  on lands  explored by 

' ~ a  j o r i e  G l a c i e r  by-product tungs ten  
r e s e r v e  i n  G l a c i e r  Bay National Monu- 
ment is judged t o  be subec.onomic. 

Doyon, Inc. near  Eagle (25, t a b l e  1 )  , 
and is  open t o  development. Many o the r  
a s b e s t o s  occurrences i n  the  s t a t e  a r e  
a l s o  on l ands  where development is al- 
l'owed . 

Alaska 's  4.94 m i l l i o n  tons  of 
f l u o r i t e ,  contained mainly i n  high- 
g rade  o r e s  on t h e  Seward Peninsula  (14,  
t a b l e  1) , ,amounts t o  5 y e a r s  of present  
U. S. consumption. The p o s s i b i l i t y  of 
expanding Alaskan f l u o r i t e  r e se rves ,  
which r ep re sen t  one-fourth of t he  U.S. 
r e s e r v e  base ,  is exce l l en t .  The fluo- 
r i t e  prospec ts  on the  Seward Peninsula  
a r e  p r i m a r i l y  on l ands  open t o  mineral  
en t ry .  However, s i g n i f i c a n t  f l u o r i t e  
shows t9; t h e  e a s t  of t h e  P i p e l i n e  Haul 
Road, near  Porcupine t a k e  i n  t h i  east- 
e r n  Brooks Range (7 ,  t a b l e  l ) ,  a r e  
l o c a t e d  i n  - proposed a d d i t i o n s  t o  t h e  
Arctic National  Wi ld l i f e  Refuge. 

There a r e  almost no a r e a s  of con- 
f l i c t s  regard ing  Alaska 's  mercury re- 
s e r v e s  o r  resources;  none of the  si'g- 
n i f i c a n t  p a s t  producing mines i n  t he  
Kuskokwim River  region (31, 32, 34, 
t a b l e  1)  a r e  i n  f e d e r a l  conserva t ion  
u n i t s .  

Much of t h e  s t a t e ' s  known poten- 
t i a l  f o r  o p t i c a l  and shee t  mica is  
inc luded  i n  t h e  Misty F iords  National  
Monument and i n  a s e c t i o n  204B with- 
drawal  i n  t h e  Tongass National  F o r e s t ,  
bo th  i n  t h e  Southeas te rn  Panhandle of 
t h e  s t a t e  (61,  66, t a b l e  1 ) .  

S i g n i f i c a n t  niobium and tantalum 
re sources  e x i s t  a t  Bokan Mountain i n  
Sou theas t e rn  Alaska, i n  t h e  Manley- 
T o f t y  d i s t r i c t ,  i n  t h e  Ruby mining 
camp, and a t  Los t  River  on t h e  Seward 
Peninsula ;  a l l  a r e  open t o  mineral  
development (68, 18, 17, 14, t a b l e  1). 
Two a r e a s  wi th  reported niobium 
anomalies '  have been withdrawn from 
minera l  e n t r y :  Serpent ine  Hot Spr ings  
(Bering Land Bridge National  Monument) ' 

and t h e  Old Crow a r e a  (proposed addi- 
t i o n  t o  the A r c t i c  Nat ional  Wi ld l i f e  
Refuge) (12 ,  8 ,  t a b l e  1). 

On t h e  b a s i s  of present  geologica l  
knowledge, t h e  p o t e n t i a l  f o r  develop- 
ment of t h e  remaining s t r a t e g i c  com- 
modities---cesium, manganese, 6aux i t e ,  
and selenium---are judged t o  be not  
a f f e c t e d  by f e d e r a l  l ands  withdrawn 
from mineral  en t ry .  
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Selec ted  Critical Minerals i n  49th 
S t a t e  

S i g n i f i c a n t  reserves  and resources 
of seven c r i t i c a l  minerals--titanium, 
z inc ,  cadmium, bariwn, gold, s i l v e r ,  
and gypsum---are known to i n  Alaska. 

Although the re  a r e  no measured 
t i tanium reserves  i n  Alaska, resources 
i n  low-grade titanium-iron deposi t s  i n  
t h e  Southeastern Panhandle and i n  
southwestern Alaska (49, 60, 35, t a b l e  
2) and i n  beach p lace r s  a t  Lituya Bay 
(51, t a b l e  2) conta in  an in-place re- 

1 source of mi l l ions  of tons of t i tanium 1 metal. The l a t t e r  p lacers  a r e  i n  
Glacier  Bay National Monument, whereas 
t h e  former depos i t s  a r e  both i n s i d e  of 
and ou t s ide  of f ede ra l  conservation 
u n i t s .  - 

Economic and neareconomic re- 
se rves  of z inc  metal i n  Alaska exceeds 
6.9 mi l l ion  tons ,  equivalent  t o  about 
15 percent of the  U. S. reserve  base. 
Several copper-zinc deposi t s  i n  the  
Ambler .mineral b e l t  i n  the  western 
Brooks Range (3, 10, 11, t a b l e  2 )  a r e  
ou t s ide  f e d e r a l  withdrawals, but one 
major deposi t  i n  t h i s  b e l t ,  the  Sun 
(P icn ic )  o re  body (9 ,  t a b l e  Z), is 
p a r t i a l l y  wi th in  t h e  Gates of t h e  
Arct ic  National Monument. Large z inc  
reserves  a t  the  L i k  deposi t  north of 
Kotzebue a r e  outs ide  of f ede ra l  conser- 
va t  i o n  withdrawals, but the  highly re- 
garded Red Dog and Drenchwater deposi t s  
a r e  i n  proposed add i t ions  t o  Noatak 
National  Park (1 ,  7 ,  5, t a b l e  2). The 
z i n c  reserve  a t  Greens Creek is i n  
Admiralty Is land National  Monument. An 
unmeasured but  s i g n i f i c a n t  by-product 
reserve  of cadmium could be recovered 
from many of the  z inc  deposi ts .  

S i g n i f i c a n t  b a r i t e  reserves  i n  the  
Southeastern Panhandle ( including a 
producing mine near  Petersburg) a r e  on 
l ands  where mineral development is p e r  
mitted.  There a r e  a l s o  l a rge  resources 
of b a r i t e  i n  the  western Brooks Range, 
but  they a r e  mostly wi th in  a reas  t h a t  
a r e  not only withdrawn from mineral 
e n t r y  and development, but extremely 
remote (62,  69, 1, 2, 48, t a b l e  2). 

Many promising and productive 
gold-s i lver  mining regions throughout 
the  s t a t e  a r e  on lands where mineral 



development is permitted. Notable ex- 
c e p t i o n s  inc lude  t h e  metal reserves  a t  
Greens Creek ( ~ d m i r a l  t y  I s l and  National  
~ o n u m e n t ) ,  which amounts t o  more than 
20 m i l l i o n  oz of go ld-s i lver  bu l l i on ;  
p a r t s  of t h e  Chul i tna  and a l l  of t he  
Kantishna gold-s i lver  mineral  b e l t s  
(Denal i  Nat ional  Monument); t h e  newly 
discovered I l iamna mineral  b e l t  ( p a r t  
of proposed a d d i t i o n  t o  Katmai Nat ional  
Monument and I l iamna National  Wi ld l i f e  
Refuge of HEt39); and the  major reserve  
of s i l v e r  a t  t h e  Sun depos i t  I n  t he  
Ambler Mineral B e l t ,  on t h e  western 
boundary of Gates of t he  Arctic 
National  ?lonument (58, 28, 26, 27, 37, 
9 ,  t a b l e  2 ) .  The Stanford Research 
I n s t i t u t e  ( S t a f f ,  1978) included the 
Greens Creek and Sun depos i t s  i n  t h e i r  
eva lua t ion  and c a l c u l a t e d  i n  t h e i r  mine 
development model t h a t  Alaska eould 
annual ly  produce over 1 2  m i l l i o n  ounces 
of s i l v e r  and 90,000 oz of gold by 
1992, equal  t o  about  31 percent  and 9 
percent  of c u r r e n t  U. S .  annual produc- 
t i o n ,  r e spec t ive ly .  

Unmeasured but  s i g n i f i c a n t  re- 
sources  of former producing gypsam 
d e p o s i t s  on Chichagof I s l and  (59, t a b l e  
2 ) ,  i n  t he  Southeas te rn  Panhandle a r e  
on lands  open t o  mineral  development. 
An est imated 650,000 tons  of 25- t o  
3 0-pe rcent  gypsum o r e  grade a t  Sheep 
Mountain west of Glennal len a r e  par t-  
i a l l y  w i t h i n  s t a t e  lands  c l a s s i f i e d  f o r  
e r i t i c a l  Dahl sheep h a b i t a t .  An un- 
eva lua ted  gypsum occurrence a t  Baultoff 
i n  t he  no r the rn  Wrangell Mountains (46, 
t a b l e  2)  i s  w i t h i n  Wrangell Nat ional  
Monument. + . 

Diseuss ion  

It has been s a i d  many times and is 
worth say ing  again---Alaska has not  
been adequate ly  explored f o r  mineral  
resources .  

Moreover, r ecen t  pub l i c  land 
c l a s s i f i c a t i o n s  i n  Alaska have not only 
withdrawn n a t i o n a l l y  s i g n i f i c a n t  re- 
s e r v e s  of s t r a t e g i c  and c r i t i c a l  
mine ra l s  but have a l s o  discouraged o r  
p roh ib i t ed  minera l  e n t r y  and develop- 
ment i n  s e v e r a l  promising mineral  
b e l t s  throughout t h e  s t a t e .  

According t o  a  Univers i ty  of 
Alaska Mineral Indus t ry  Research 
Laboratory r e p o r t  (lfetz,  e t  a l .  1978), 

on ly  1 7  percent  of the  publ ic  domain i n  
Alaska ( f e d e r a l ,  s t a t e ,  and municipal) 
i s  open t o  mineral  entry.  Other 
s t r a t e g i c  and cri t ical  mineral depos i t s  
o n  l ands  open t o  mineral  e n t r y  could 
n o t  be developed during a na t iona l  
emergency o r  c r i t i c a l  sho r t age  i n  l e s s  
t h a n  t h e  b e t t e r  p a r t  of a  decade. 

S t r a t e g i c  and c r i t i c a l  mineral  
p roduct ion  should be encouraged on 
l a n d s  where economic development is 
*permitted. Addi t iona l ly ,  it would be 
prudent  t o  inventory  a l l  Alaskan 
s t r a t e g i c  and c r i t i c a l  mineral  depos i t s  
i n  terms of t he  n a t i o n a l  interest---  
eve* w i  t p i n  f e d e r a l  conservat ion u n i t s  
---as . w e l l  a s  on s t a t e  and f e d e r a l  
l ands  open t o  mineral entry.  

Metz, P.A., Pearson, R.W., and Lynch, 
D.F., 1978, Compilation of t he  
d a t a  on t h e  land withdrawals i n  

I- Alaska: Univ. Alaska Mineral 
" I n d u s t r y  Research Lab Rept. 40, 

17 p. (updated through 1979). 
Thrush, P.W. (ed.),  1968, A d i c t i o n a r y  

of  mining, minera l ,  and r e l a t e d  
terms: U.S. Dept. I n t e r i o r ,  Bureau 
of  Mines, 1269 p. 

S t a f f ,  1978, Impact on mining of t he  
withdrawal of Alaskan f e d e r a l  
l ands :  Stanford Research I n s t i t u t e  
(SRI I n t e r n a t i o n a l ) ,  p ro j ec t  7001, 
192 p. 

S t a f f  , 1980, Mineral Commodity Summary, 
1980: U.S. Bureau of Mines Summary 
Rept. ,  191 p. 

2 ~ d i t o r s  note: This paper i s  a con- 
densed ve r s ion  of a DGGS ind iv idua l  
r e p o r t  on S t r a t e g i c  and. C r i t i c a l  
Minera ls  i n  Alaska w r i t t e n  f o r  John 
Katz ' s  use i n  t h e  s t a t e ' s  p o s i t i o n  on 
D-2 l a n d s  l e g i s l a t i o n .  I n  t h a t  r epo r t  
t h e  a u t h o r s  used 78 pub l i ca t ions  from 
bo th  government and p r i v a t e  sources  
t h a t  d e a l  wi th  s t r a t e g i c  and c r i t i c a l  
mine ra l  d e p o s i t s  i n  Alaska. This 
b ib l iography i s  a v a i l a b l e  from t h e  
DGGS e d i t o r .  

"The country is moving toward a 
system....in which business  is  flogged 
by government o f f i c i a l s  and r e g u l a t o r s  
u n t i l  i t  proves i t s e l f  innocent---by 
reason  of failure."---George Gi lde r ,  
Harper 's  Magazine, Nov. 1979. 



Three open files, two ICs printed during quarter 

DGGS published three  open-file re- 
p o r t s  and updated two popular Informa- 
t i o n  Ci rcu la r s  during the  quar ter .  The 
open-fi le  r epor t s  are:  

. AOF-122 - 'Survey of  mineral 
a c t i v i t y  i n  Alaska - 1977,' by G.R. 
Eakins and C.L. Daniels.  This 32-page 
t a b u l a t i o n  lists the  names and addres- 
s e s  of a l l  the  mine companies and 
opera to r s  t h a t  were a c t i v e  i n  Alaska i n  
1977. It c o s t s  $1. 

. AOF-123 - 'Survey of mineral 
a c t i v i t y  i n  Alaska - 1978,' by G.R. 
Eakins and C.L. Daniels. This 14-page 
l i s t ,  s i m i l a r  t o  AOF-122, c o s t s  $1. 

. AOF-126, - 'Reconnaissance geol- 
ogy of the Nelchina Glacier  depos i t ,  
nor th-cent ra l  Chugach Mountains,' by 
M.W. Henning and G.H. Pessel .  This 
5-page repor t  c o s t s  $1. 

Two Information Ci rcu la r s  were up- 
da ted ,  one of which is probably the  
most popular one ever printed.  IC-1, 
'Proper claim s tak ing ,  ' has been re- 
v ised  i n t o  an easy-to-read 17-page dig- 
e s t  t h a t  inc ludes  a flow-sheet foldout  
dep ic t ing  the  s t e p s  involved i n  f i l -  
i n g  a mining claim. 

The o the r  Information Circular  is  
IC-16, 'Alaska map information,  ' which 
l is ts  the  d i f f e r e n t  types of maps of 
t h e  49th S t a t e  and where they may be 
obtained.  Both I C s  a r e  free.  

A f r e e  publ ica t ion  i s  a l s o  avai l -  
a b l e  from U.S. Borax. A mult icolored 
15-page brochure descr ib ing the  con- 
c e p t u a l  plan f o r  developing the  Quartz 
H i l l  molybdenum pro jec t  near  Ketchikan 
may be obtained from U.S. Borax, 3075 
Wilshire Blvd, Los Angeles, CA 90010. 
(Do not write DGGS.) 

'Mining inquiries up,' says State Geologist 

The Alaska S t a t e  Geological and 
Geophysical Surveys d i s t r i b u t e d  a re- 
cord number of publ ica t ions  during 
January and February of t h i s  year.  
S t a t e  Geologist  Ross G. Schaff accords 
t h e  dramatic inc rease  t o  the  record 
p r i c e s  of gold and s i l v e r  on the  London 
and New York Exchanges. 'We a r e  a l s o  

a t t r a c t i n g  an unusually l a r g e  number of 
mining-related i n q u i r i e s  from the  pub. 
l i c , '  he said.  

The DGGS Information Ci rcu la r s ,  a 
s e r i e s  of f r e e  booklets  containing 
genera l  information on various aspects  
of mining and prospecting, have a l s o  
been very popular. I n  January and 
February, with gold a t  about four times 
t h e  p r i ce  i t  was a year and a ha l f  ago, 
DGGS gave out near ly  2,000 c i r c u l a r s .  
'Eighteen months ago, when gold was 
about the  $200 an ounce, DGGS gave out . 
about one-f i f  t h  t h a t  amount--and t h a t  
was during the  t o u r i s t  v i s i t o r  seasonsu 
Schaff sa+d. 

Carole Stevenson, a DGGS mining- 
information technic ian ,  says 'The phone 
has  been riiiging off  the hook. During 
t h e  winter---normally our s l a c k  t i m e  
---we used t o  ge t  f i v e  or  ten c a l l s  re- 
garding mining claims a day. This year 
w e  have been g e t t i n g  many more. I n  the  
l a s t  I 1  days we've received 288; she  
said-; 'Many Outsiders  a r e  i n t e r e s t e d  
i n  prospecting,  too, '  she added, 
'We've had c a l l s  from about 15 s t a t e s ,  
some from a s  f a r  away as  Louisiana and 
F l o r i d a ,  asking about mining. ' The 
beleaguered Stevenson sa id  she was 'not  
e x a c t l y  looking forward t o  the  summer 
t o u r i s t  season. ' 

The Technical Information sec t ion  
p lays  a v i t a l  r o l e  i n  the  S t a t e  Geolog- 
i c a l  Survey operat ion i n  add i t ion  t o  
t h e  mining o f f i c e s ,  Schaff said. 'Our 
goa l  i s  t o  continue providing the  
pub l i c  with the  r e s u l t s  of our resource 
i n v e s t i g a t i o n s  a s  quickly and suc- 
c i n c t l y  a s  poss ib le , '  he added. 

There a r e  four o f f i c e s  throughout 
t h e  s t a t e  where the  v i s i t o r  may obta in  
mining information---information on 
Kardex f i l e s  o r  microfilm t h a t  goes 
back ' a t  l e a s t  a .generation, ' Schaf 
sa id .  'And these  f i l e s  a r e  f o r  claims 
on both s t a t e  o r  f ede ra l  land. I be- 
l i e v e  Alaska is the  only s t a t e  t o  o f f e r  
t h i s  se rv ice  t o  i t s  publ ic , '  he added. 

DGGS o f f i c e s  a r e  a t  941 Dowling 
Road i n  Anchorage, .the UA Physical  
P l a n t  Building i n  Fairbanks, and the 
S t a t e  Off ice  Buildings i n  Juneau and 
Ketchikan. 



The S t a t e  Survey i s  not t h e  only 
agency t h a t  has been f i e l d i n g  s u e s t t o n s  
from the  publ ic  s i n c e  t h e  p r i c e  of gold 
skyrocketed. Alan Townsend, h a b i t a t  
b i o l o g i s t  f o r  t h e  Department of F i sh  
and Game i n  Fairbanks,  s a i d  he too has 
rece ived  numerous long-distance c a l l s  
regard ing  mining. 'Many were from 
t o u r i s t s  who want t o  spend t h e i r  surmner 
i n  The Last F r o n t i e r ,  p rospec t ing  f o r  
gold and f i s h i n g , '  he sa id .  Most of 
t h e  ques t  i o n s  asked concerned t h e  s i z e  
of  s u c t i o n  dredges allowed, panning, 
and t h e  va r ious  mining and f i s h i n g  
r u l e s  and r egu la t ions .  

Townsend s a i d  t h e  Chena River ,  
For tymi le ,  Cen t r a l ,  and Livengood a reas  
appeared t o  hold t h e  most i n t e r e s t  f o r  
t h e  prospec t ive  miners. 

f i a s ~ a  has oil, gas, and coal 
By Don L. McGee, DGGS petroleum 

geologist 

PETROLEUM 

O i l  was f i r s t  produced commercial- 
l y  i n  Alaska i n  1904, when the  s m a l l  
K a t a l l a  f i e l d ,  near  Cordova, was 
loca t ed  i n  t he  midst of a  seepage a rea .  
The f i e l d  produced only 154,000 bar- 
rels---mostly f o r  l o c a l  marine use--- 
over t he  next 3 decades. The r e f i n e r y  
was p a r t i a l l y  destroyed by f i r e  i n  1933 
and the we l l s  never produced again. 

The f i r s t  important production was 
obta ined  wi th  t h e  d iscovery  of t h e  
Swanson River  o i l  f i e l d  i n  1957 and the  
Kenai gas  f i e l d  i n  1959. There a r e  s ix 
o i l  f i e l d s  and fou r  gas f i e l d s  pro- 
ducing i n  t h e  Upper Cook I n l e t  pro- 
v ince ;  through 1977 they  produced 926 
m i l l i o n  b a r r e l s  of o i l  and 1.3 t r i l l i o n  
cubic  f e e t  of n a t u r a l  gas. 

The Prudhoe Bay o i l  f i e l d ,  located 
on the  North Slope,  was discovered i n  
1968. The l a r g e s t  o i l  f i e l d  i n  North 
America, with an est imated 9.6 b i l l i o n  
b a r r e l s  of recoverable  o i l ,  Prudhoe Bay 
de l ive red  i t s  one -b i l l i on th  b a r r e l  of 
o i l  i n  January 1980. The f i e l d  an- 
nua l ly  accounts  f o r  n e a r l y  18 percent* 
of  present  U. S. production. 

The Arctic Slope province,  i n  
which t h e  Prudhoe Bay o i l  f i e l d  is  
loca t ed ,  c o n s i s t s  of about . 100,000 

square  miles. I n  i t  l i e s  another  l a r g e  
a r e a ,  t h e  37,000-sq-mile Naval Petro-  
leum Reserve-Alaska (NPRA). Lying be- 
tween t h e  southern  Brooks Range and the 
A r c t i c  Ocean, NPRA was set a s i d e  i n  
1923 by Pres.  Warren G. Harding. An 
e x t e n s i v e  exp lo ra t ion  program was begun 
i n  1944 by the  U. S. Navy and cont inues  
today  under t he  USGS. So f a r ,  seven 
o i l  f i e l d s  and f o u r  gas  f i e l d s  have 
been discovered on t h e  North Slope. 

Exp lo ra t ion  is cont inuing  o u t s i d e  
NPRA , both eastward toward t h e  Prudhoe 
Bay area and west of NPRA. Prime ex- 
p l o r a t o r y  a r e a s  i nc lude  t h e  nor thern  
p a r t  of t h e  Arc t i c  Nat ional  Wi ld l i f e  
Range, where exp lo ra t ion  is  p r e s e n t l y  
r e s t r i c t e d ,  and o f f sho re  along t h e  
Reaufort  Sea c o a s t l i n e  from Po in t  Bar- 
row t o  t h e  Canadian border. 

Extent  of Sedimentary Basins 

There a r e  about 283,000 s q  m i  
(181.4 m i l l i o n  ac re s )  of o f f sho re  sedi- 
mentary basins---larger than France and 
England. This  est imated s i z e  of Alas- 
kan  o f f s h o r e  bas ins  was l i m i t e d  by 
us ing  a 200-m water  depth and a 1.5-km 
sediment t h i ckness  based on r eg iona l  
reconnaissance  geophysical  data .  An 
a d d i t i o n a l ,  176,000 sq  m i  (112.6 m i l -  
l i o n  a c r e s )  of sedimentary bas in  a r e a s  
a r e  covered with more than 200 m of . 
water  and c o n t a i n  a t  l e a s t  1.5 km of 
sediment f i l l .  However, the depth of 
water  p re sen t s  s e r i o u s  technologica l  
c o n s t r a i n t s  t o  o f f sho re  d r i l l i n g  to- 
day. 

The onshore sedimentary bas in  a r ea  
i s  somewhat smaller---23 1,900 s q  m i ,  o r  
148.4 m i l l i o n  ac re s .  

The a r e a l  f i g u r e s  presented he re  
do n o t  i n  anyway r ep resen t  t h e  o i l  and 
g a s  p o t e n t i a l  of the  subsurface. They 
s imply r ep re sen t  a r e a s  where o i l  and 
g a s  may have been generated and . 
t rapped.  

P o t e n t i a l  Petroleum-Bearing Areas 

Br ie f  d e s c r i p t i o n s  of Alaska's 
p o t e n t i a l  o i l -  and gas-producing bas ins  
a r e  l i s t e d  below. 

Copper River  Lowland. This bas in  
i s  unde r l a in  hv a ex tens ive  series of 

*'Oi l / G a s  Jou rna l '  Product ion Report,  Mar. 14, 1980. 



Mesozoic rocks tha t  a re  loca l ly  covered 
wi th  a t h i n  veneer of Ter t i a ry  f l u v i a l  
sands and gravels .  Although severa l  
t e s t  w e l l s  d r i l l e d  i n  the  province have 
found o i l  and gas shows, the  rocks en- 
countered by d r i l l i n g  b i t s  l ack  good 
r e s e r v o i r  c h a r a c t e r i s t i c s .  Success i n  
hydrocarbon explora t ion  w i l l  depend on 
l o c a l  development of permeable reser-  
v o i r  rocks. 

B r i s t o l  Bay-Nushagak Lowland. 
T e r t i a r y  volcanic and marine sediments 
a t  l e a s t  13,000 f t th ick  l i e  under t h i s  
area.  The petroleum p o s s i b i l i t i e s  of 
t h e  B r i s t o l  Bay T e r t i a r y  province in- 
c lude  a t h i c k  sequence of interbedded 
and in ter tonguing marine and nonmarine 
T e r t i a r y  rocks. Porous and permeable 
sandstone r e s e r v o i r s  a r e  suspected t o  
be i n  t h e  region. 

Bering Sea Shelf .  This a r e a ,  
which extends off the  southwestern 
Alaska coas t  f o r  300 m i ,  covers an area  
of 180,000 square m i  and i s  probably 
under la in  by Mesozoic sediments and 
T e r t i a r y  rocks t o  the  southeast .  
Petroleum-bering i n t e r v a l s  wi th in  t h e  
sedimentary sequence a r e  considered 
r e l a t i v e l y  favorable i n  p a r t s  of the  
area .  

P a c i f i c  Coast T e r t i a r y  Province. 
P e t r o l i f e r o u s  T e r t i a r y  sedimentary 
rocks a r e  exposed along the  p a c i f i c  
coas t  from Icy  Point i n  southeastern 
Alaska t o  Cherikof Is land i n  south- 
western Alaska; they may extend off-  
shore along the  e n t i r e  P a c i f i c  margin 
of Alaska. Along the  Gulf of Alaska 
these  rocks conta in  many o i l  and gas 
seeps ,  inc luding the K a t a l l a  o i l  f i e l d .  
More than 20 test we l l s  have been 
d r i l l e d  i n  t h e  5,200-sq-mi Gulf of 
Alaska onshore a rea  s ince  1954 without 
commercial success ,  apparently because 
of t h e  l ack  of s u i t a b l e  r e s e r v o i r  
rocks. I n  the  18,000-sq-mi offshore  
a r e a ,  seismic explora t ion  repor tedly  
revealed broad open fo ld ing i n  t h e  
t h i c k  T e r t i a r y  sec t ions ;  numerous w e l l  
tests of these  favorable s t r u c t u r e s  
apparent ly  have proved t o  be 'of noncom- 
mercia l  s t a t u s .  Petroleum-accumulation 
p o s s i b i l i t i e s  i n  the  Kodiak a rea  a r e  
poorly known. The petroleum i n d i c a t o r s  
of the  exposed rocks a r e  f a i r  t o  poor, 
mainly because of the  severe deforma- 
t i o n  i n  t h e  Oligocene-early. Miocene 
outcrops and the  l ack  of o i l  and gas 
seeps i n  the  area. . 

I n t e r i o r  Alaska. Large p a r t s  of 
t h e  Qukon-Koyokuk Province a r e  under- 
l a i n  by Cretaceous sedimentary rocks 
t h a t  may be pe t ro l i f e rous  . However, 
t h e  s t r u c t u r a l  complexity and imperme- 
a b i l i t y  of these rocks render most of 
t h e  many subbasins area  poor prospects 
f o r  new petroleum discoveries.  Ex- 
p lo ra to ry  e f f o r t s  e a s t  of Kotzebue 
Sound i n  the  Selawik lowland have indi- 
ca ted  no s i g n i f i c a n t  thicknesses of 
Mesozoic or  T e r t i a r y  s t r a t a  between the  
Quaternary alluvium and the  suspected 
shal,low igneous basement. A poss ib le  
t h i c k  sec t ion  of Cretaceous o r  T e r t i a r y  
rocks may o v e r l i e  the igneous basement 
along the  nor th  s i d e  of t h e  Seward 
Peni nsul'a . 

The 30,000-sq-mi Lower Yukon basin 
i s  mainly under ls in  by Cretaceous sedi- 
ments. Generally, t h e  exposed Cre- 
taceous rocks a r e  so t i g h t l y  folded and 
c l o s e l y  f au l t ed  they a l l  but preclude 
petroleum accumulation throughout the  
region. 

.- - 
Aeromagnetic and seismic p r o f i l e s  

ac ross  Norton Sound i n d i c a t e  a sedimen- 
t a r y  sec t ion  more than 5,000 f t  t h i c k  
t h a t .  a v e r l i e s  magnetic and acous t i c  
basement rocks. The sedimentary rocks 
may well  be l a t e  Mesozoic o r  T e r t i a r y  
and may have petroleum potent ia l .  A 
r ecen t ly  publicized discovery of a gas 
seep south of Nome by t h e  U.S. Geolog- 
i c a l  Survey lends credence t o  t h i s .  
The extent  of t h i s  bas in  i s  genera l ly  
r e s t r i c t e d  t o  nearshore geophysical 
data.  

A s  i n  Norton Sound, severa l  thou- 
sand f e e t  of Mesozoic t o  T e r t i a r y  sedi- 
ments In  the  Chukehi Sea could be pre- 
sent  and favorable f o r  off shore petro- 
leum accumulations. 

The Kandik bas in  extends i n  a 
40-mi-wide b e l t  from the  Yukon River 
northeastward across  the  Yukon-Por- . 
cupine area  i n t o  Canada. The basin is 
under la in  by an e a r l y  Cretaceous 
sequence of a r g i l l i t e  and graywaeke. 
Permeabil i ty and poros i ty  of exposed 
rocks is very low and t h e i r  petroleum 
r e s e r v o i r  p o t e n t i a l  is  considered low. 
Recent explora tory  ' d ry  holes'  support 
t h i s  conclusion. 

Regional aeromagnetic. p r o f i l e s  
suggest tha t  Paleozoic volcanic rocks 
exposed t o  the  north under l ie  the  Yukon 



bas in  under a shallow cover of Quater- but  s u b s t a n t i a l  accumulations occur i n  
nary alluvium. Only i n  t h e  north- both  t h e  Beluga f i e l d  and i n  the  
e a s t e r n  p a r t ,  along the  Lower Porcupine Matanuska-Susitna Valleys areas of the  
and Black Rivers,  do aeromagnetic pro- Cook I n l e t  region and the  Nenana f i e l d s  
f i l e s  i n d i c a t e  an appreciable thickness i n  the  i n t e r i o r ;  both areas  a r e  e i t h e r  
of  nonmagnet ic  sediments. on or  near the  Alaska Railroad. 

I n t e r i o r  Lowlands. Regional aero- 
magnetic p r o f i l e s  over the  Kuskokwim 
lowland suggest t h a t  a t h i n  a l l u v i a l  
cover o v e r l i e s  nonmagnetic Paleozoic 
rocks,  some of which a r e  pe t ro l i ferous .  
However, l i t e r a t u r e  suggests  severa l  
thousand f e e t  of nonmarine Ter t i a ry  
sediments exposed on the  margins of the  
lowland. Petroleum prospects  here a r e  
f o r  gas generated from T e r t i a r y  coal- 
bearing rocks and f o r  p o t e n t i a l  petro- 
leum rese rvo i r s  derived from Paleozoic 
s ouree rocks. 

The Tanana lowland l ies between 
t h e  Tanana River and the  northern foot- 
h i l l s  of the  Alaska Range. This 
7,000-sq-mi a rea  is mantled by th ick  
Quaternary depos i t s  t h a t  probably over- 
l i e  Paleozoic and Mesozoic rocks,  but 
a l s o  has extens ive  exposures of non- 
marine T e r t i a r y  rocks along i ts  south- 
e r n  margin. The o lder  rocks a r e  con- 
s idered  t o  have f a i r  petroleum pos- 
s i b i l i t i e s ;  t h e  T e r t i a r y  sec t ion  may 
have gas and. coal  deposi t s .  

COAL 

Alaska has produced over 26 mil- 
l i o n  tons of coal  s ince  mining f i r s t  
began i n  1890. Most of the  coal  has 
been produced from two areas :  the  
Matanuska Valley northeast  of Anchorage 
and the  Nenana f i e l d s  south of F a i r  
banks. The former coal  f i e l d s  have 
been e s s e n t i a l l y  i n a c t i v e  f o r  much of 
t h e  past  2 decades following the  dis-  
covery and production of na tu ra l  gas i n  
t h e  Cook I n l e t  bas in  south of Anchor- 
age. 

Coal reserves  f o r  the  s t a t e  ap- 
proach 1-1/2 b i l l i o n  shor t  tons. How- 
ever ,  most of the coal  a reas  have not 
been s u f f i c i e n t l y  explored t o  al low 
t h e i r  c l a s s i f  i c a t i o n  a s  . ' reserves.  . ' 

Very l a r g e  hypothet ica l  resources 
exceeding 2 t r i l l i o n  shor t  tons seem 
poss ib le  from s t u d i e s  of r e l a t i v e l y  
spa r se  and regional  data.  Most of the  
c o a l  resources a r e  i n  northern Alaska, 

The only mining operat ion of any 
consequence is the  U s i b e l l i  Mine i n  the  
Nenana region, a coal-str ipping opera- 
t i o n  near  Healy. This mine suppl ies  
700,000 t o n s  of subbituminous coal  an- 
nua l ly ,  mainly f o r  a power-generation 
f a c i l i t y  nearby and f o r  use by the Ci ty  
o f  Fairbanks and severa l  nearby m i l i -  
t a r y  i n s t a l l a t i o n s .  

me' high cos t  of l i q u i d  hydro- 
carbons has prompted increased i n t e r e s t  
by power-generating companies on the  
U.S. West fbast and i n  Japan t o  use 
Alaska 's  coa l  a s  a fu tu re  energy 
source. - 

Investigate that claim before buying 

-Your l i f e l o n g  dream has been t o  
mine i n  Alaska? Well, a t  the  r i s k  of 
s h a t t e r i n g  a b e a u t i f u l  image, there  a re  
a few s t e p s  you should take and a few 
ques t ions  you should ask before 
plunking down your money t o  buy an 
e x i s t i n g  mining claim, lest you f ind  
your dream has taken on nightmarish 
q u a l i t i e s .  

Lis ted  beiow a r e  a few quest ions 
you should ask both the  buyer and y o u r  
s e l f .  As  a prospective claim buyer, 
you must remember tha t  there  is a re- 
newed i n t e r e s t  i n  mining, and tha t  i t  
i s  a s e l l e r ' s  market. So, bear i n  mind 
t h e  words 'caveat  emptor,' which a r e  
L a t i n  f o r  'Let the  buver beware.' 

There a r e  p i t f a l l s  i n  buying a 
mining claim j u s t  a s  su re ly  a s  there  
a r e  i n  buying a used car. The buyer is 
never above 'being taken.' Before you 
g e t  t h i s  f a r ,  however, there  a r e  a few 
po in t s  you should perhaps ponder. For 
fns tance ,  d id  you know that :  

. only 17 percent of the  public  
domain i n  Alaska ( f e d e r a l ,  s t a t e ,  and 
municipal) is open t o  mineral ent ry?  
(Prospect ing  o r  claimstaking i s  not 
permit ted on the  r e s t  because of the  
numerous land withdrawals and c l a s s i f i -  
c a t i o n s  or  t r a n s f e r s  t o  Native owner- 
sh ip . )  



. It is  almost c e r t a i n  t h a t  e a s i l y  
a c c e s s i b l e  a reas  i n  Alaska with gold o r  
o t h e r  valuable minerals  a r e  a l ready 
staked---and t h a t  many times the  r u l e  
i s  ' t r e s p a s s e r  beware'? (The 'un- 
explored f r o n t i e r '  syndrome, a s  applied 
t o  most placer-gold deposi t s  i n  Alaska, 
i s  l a r g e l y  a myth.) 

. Fina l ly ,  r e a l i z e  tha t  there  is 
no occupation t h a t  man is so anxious t o  
e n t e r  i n t o  wfth so l i t t l e  knowledge a s  
mining. 

I f  your s p i r i t s  a r e  not  dampened 
by the  above, the  Division of Geologi- 
c a l  and Geophysical Surveys has l i s t e d  
a few t i p s  f o r  the  prospective buyer i n  
pursuing h i s  dream. 

Ask the  seller: 

I .  Was the  claim staked on ground 
open t o  mineral e n t r y  when i t  
was located?  ( I f  no t ,  t h e  
claim is worthless.) 

2. Is the  claim legi t imate?  (Was 
i t  staked according t o  law, 
wi th  four corner posts  and s o  
f o r t h ,  o r  was it j u s t  'paper 
s taked'  ?) 

3. I s  the  claim f i l e d  with the  
BLM or the  s t a t e? '  ( I f  not ,  it  
i s  not legi t imate . )  

4. Was the  claim based on a dis- 
covery? 
a .  I f  so ,  what type? (Geo- 

chemical sample, panning, 
d r i l l i n g ,  e te . )  Prove i t .  
('Take me panning.') 

b. I f  n o t ,  it may w e l l  be 
caveat-emptor time. Buying 
a claim without a discovery 
merely gives the  owner the  
r i g h t  t o  work l i k e  a beaver 
t o  make the  discovery 
needed t o  make the  claim 
v a l i d .  

5. Have the re  ever been gold o r  
o t h e r  valuable minerals  pro- 
duced o r  found on the  land? 
Ask the  s e l l e r  t o  produce 
evidence of same ( f o r  example, 
U.S. Geological Survey o r  DGGS 
documents o r  mining-engi- 
neer ing  repor t s  from in- 
dus t ry . )  

6. Was the  land staked wi th  a 
reasonable expectat ion of 
f ind ing  gold o r  because of 
some favorable geologica l  or  
geographical condit ions? (Or 
was it staked f o r  nonmineral 
reasons---perhaps as  a cabin 
s i t e ? )  

7. Can I go on t h e  land . and 
prospect  on my own? (If not ,  
why?) 

< 

8 .  Are you a l eg i t ima te  s e l l e r ?  
a .  How long have you l ived  i n  

Alaska? 
. b. What is your mining, pros- 

.pekting, and geological  
background? ( I f  none, what 
i s  the  c r e d i b i l i t y  of the  
claim? ) 

9. How i s  the  land going t o  be 
t r ans fe r red ,  by quit-claim 
deed or  by warranty deed? 

--a. In a quit-claim deed, the  
* ' s e l l e r  i s  s e l l i n g  you what- 

eve r  i n t e r e s t  he has i n  the  
claim, namely, the  mineral 
r i g h t s  t o  h i s  unpatented 
claim. (But, i f  t he re  has 
been no discovery o r  i f  the  
claim is  not a l e g a l  one, 
t h e  buyer w i l l  be buying 
nothing,  s ince  the  seller' s 
i n t e r e s t  i n  the  claim was 
zero  t o  begin with.) 

b. In  a warranty deed, the  
s e l l e r  guarantees t h a t  he 
owns both the  land and the  
mineral r i g h t s  and t h a t  he 
is  s e l l i n g  them f e e  simple, 
o r  o u t r i g h t ,  t o  the  buyer. 
This can only happen with a 
patented claim. A pa tent  
i s  the  deed given by the  
government, and your t i t l e  
i s  a s  good a s  i t  would be 
on a l o t  downtown. (But i f  
he is s e l l i n g  unpatented 
land with a warranty deed, 
run.) 

Things t he  buyer should do: 

1. I f  you a r e  a novice a t  the  
mining game, you shouldn't  
plunge headlong i n t o  it. It 
can be f i n a n c i a l l y  r isky.  
Find an oldt imer who is  
w i l l i n g  t o  pa r t  with some ad- 
vice.  



Acquaint yourself  with the  
s t a t e  and fede ra l  mining laws. 
(You may want to  obta in  a copy 
of 'Guide f o r  the  Alaskan 
Prospector ,  ' by James A. 
Madonna, from 504 College 
Road, Fairbanks, AK 99701 ; t h e  
l i t t l e  $4.95 book is loaded 
with t i p s  f o r  the  novice 
miner. ) 

Determine what type of mining 
you a r e  going t o  do, p lacer  o r  
hardrock. Again, ge t  the  
advice of  somebody who has 
been there.  
a. If you a r e  i n t e r e s t e d  i n  a 

hard-rock mine, you, are probably thinking i n  mega- 
bucks'--say enough to  pro- 
cure  a 'Cat ,' a loader ,  
compressor, d r i l l s ,  t rucks 
o r  ore  c a r s ,  and maybe a 
small  m i l l .  You may want 
t o  examine the  assays and 
meta l lu rg ica l  r epor t s ,  and 
i f  the  claim has been 
previous lv  operated,  the  
s e l l e r ' s  books and past  
h i s t o r y  of production. 

b. I f  p lacer  mining is your 
game, you might get  by i n  a 
small  way with a suct ion  
dredge, but t o  make it pay 
o r  go bigger ,. you may need 
two Cats t o  open a couple 
of cu t s .  You w i l l  a l s o  
need a l a r g e  s l u i c e  box and 
a welding shop---to get  
s t a r t e d ,  tha t  is. You w i l l  
need t o  know i f  the  ground 
i s  frozen o r  thawed, deep 
o r  shallow, and the  per- 
centage of boulders. Is 
the  water supply adequate? 
Has the  ground been t e s t ed?  
Is the re  a past  h i s t o r y  of 
production? 

Check your claim s t a t u s .  
a. Is it  legi t imate?  (Or is 

i t  'paper s taked '?)  
b. Does i t  overlap another 

claim? 
c .  Is it cur ren t?  (Assessment 

work must be done annually, 
o r  the claim w i l l  lapse.) 

I f  s a t i s f i e d  with the  land 
s t a t u s ,  t ake  a t r i p  - t o  the  

claim with the s e l l e r .  To 
quote Madonna (1977, p. 61), 

'You w i l l  be looking f o r  
two things.  There should 
be a claim post a t  each 
corne r  of each claim. I f  
a l l  posts  a r e  not i n  place 
i t  may i n d i c a t e  a has ty  
s t a k e  job with only s e l l i n g  
of  the  claims i n  mind. The 
second quest ion which must 0 
be answered is ,  where is 
t h e  discovery point? To be, 

I 

v a l i d ,  each claim must have 
a discovery of valuable 
mineral.  I f  the  s e l l e r  of 

. ! 
t pese  claims cannot show 
you a s i g n i f i c a n t  discovery i 
on each claim; move away 
from t h i s  person l i k e  he 
has 'leprosy. I f  on the  i I 

o t h e r  hand, i f  a s i g n i f i -  I 
c an t  discovery is  shown on i 

each claim and the  claims 
a r e  properly 'staked and - posted,  you might want t o  

- -  spend a few days on the  
c la ims t e s t i n g  and sampling 
t o  be c e r t a i n  the  claims 
m e e t  what the  government 
r e f e r s  t o  a s  the  "Prudent 
Man" ru le .  The r u l e  i s  
f u r t h e r  defined : "Where 
minera ls  have . b e e n  found 
and the  evidence is  of such 
charac te r  t h a t  a person of 
o rd ina ry  prudence would be 
j u s t i f i e d  . i n  f u r t h e r  
expenditure of h i s  labor  
and means, with a reason- 
a b l e  prospect of success,  
i n  developing a valuable 
mine." Many fo lks  have 
taken t h i s  t o  mean tha t  any 
show of mineral,  o r  hope 
f o r  a f u t u r e  discovery, is 
s u f f i c i e n t .  This is not  
t h e  case. There must be a 
r e a l  physical  discovery of 
va luab le  mineral on each 
and every claim. Further- 
more, t h i s  discovery must 
s a t i s f y  the  "Prudent Man" 
r u l e ;  t r a c e s ,  i so la ted  b i t s  
o r  minor ind ica t ions  a r e  
not  s u f f i c i e n t  . ' 

6. Before purchasing, o f f e r  t o  
t a k e  the  land on a lease- 
option.  This way, you can 



mine it  f o r  a speci f ied  period 
of time---say 1 year---before 
buying. 

7. Hire a mining consul tant  t o  
examine your claim f o r  you. 
To quote Madonna (1977, p. 
62) again,  

'Cer ta in ly ,  i f  a group of 
c la ims a r e  going t o  cos t  
$15,000 i t  i s  worth the  
a d d i t i o n a l  f e e  of an ex- 
p e r t ' s  evaluat ion t o  h e l p  
e l imina te  the  p o s s i b i l i t y  
of dumping your hard-earned 
cash i n t o  a piece of worth- 
l e s s  ground. ' 

DGGS contributes to AEIDC's new 
Alaska map series 

A seven-plat e 1 : 1,000,000-scale 
c o l o r  map s e r i e s ,  'Mineral t e r ranes  of 
Alaska,' is  now a v a i l a b l e  from t h e  
Univers i ty  of Alaska's Arct ic  Environ- 
mental Information and Data Center 
(AEIDC) . 

The maps show mineral-resource 
information gathered from both geologic 
mapping and mineral prospecting i n  
Alaska. The mineral-bearing t e r ranes  
shown a r e  those environments where 
mineral deposi t  formation i s  known t o  
have taken place and those where pre- 
s e n t  knowledge i n d i c a t e s  t h a t  deposi t s  
of minerals  occur. The maps were pre- 
pared by AEIDC under con t rac t  t o  the 
I n t e r i o r  Department's Bureau of Mines 
and with con t r ibu t ions  by DGGS, the  UA 
Mineral I n d u s t r i e s  Research Laboratory, 
t h e  U.S. Geological Survey, C.C. Haw- 
l e y  and Associa tes ,  Cominco American - 
Alaska, Resource Associates of Alaska, 
and Whitney & Whitney. 

S t r a t e g i c  and c r i t i c a l  metals--- 
defined a s  those needed f o r  defense,  
which have no r e l i a b l e  s u b s t i t u t e s ,  and 
upon which the  United S t a t e s  has more 
than a 25-percent net import rel iance-  
--are emphasized i n  the  s e r i e s .  (For a 
more d e f i n i t i v e  breakdown of these  
meta ls ,  s ee  the  a r t i c l e  beginning on p. 
1.---Ed. .note . )  

The map s e r i e s  can be obtained 
from t h e  AEIDC o f f i c e s  a t  707 A S t ,  
Anchorage, 99501. The c o s t  f o r  the  
complete seven-plate s e r i e s ,  including 

prepaid handling and book-rate postage, 
i s  $10; f o r  shipment by f i r s t - c l a s s  
mail ,  $13. 

' 20 percent of Alaska's gold miners 'rich' 
(from Alaska Airlines 'Private Lines, 'Jan.-Feb. 1980) 

Approximately 20 percent of the  
gold  miners i n  Alaska a r e  coming out 
r i c h  t h i s  year--some of them million- 
aires--according t o  a recent  survey by 
Ern ie  Wolff, d i r e c t o r  of the Univers i ty  
of  Alaska's Mineral I n d u s t r i e s  Research 
Laboratory. Another 40 percent made a 
r e a l  good l i v i n g ,  says Wolff, a t t r i -  
buting the  success t o  the  huge in- 
c r e a s e s  i n  gold p r i c e s  t h i s  year. He 
est imate& t h a t  the re  were between 3,000 
and 5,060 persons mining gold i n  the 
s t a t e  during the  summer. An estimated 
300 t o  400 used heavy equipment and an 
est imated 40 percent of those went 
broke, due t o  working poor ground, l ack  
of experience, o r  being unable to  meet 
expenses of up t o  $150,000 i n  obtaining 
and opera t ing  the  equipment. 

-. 
OSM gives $59K grant to UA 

The f e d e r a l  Off ice  of Surface 
Mining awarded a research  g ran t  of 
$59,637 t o  the  Univers i ty  of Alaska. 
Named the  p r i n c i p a l  i n v e s t i g a t o r s  f o r  
t h e  1-year p ro jec t  were Paul A. Metz 
and D r .  Ernest  N. Wolff of the  UA , 

Mineral Indust ry  Research Laboratory. 
They w i l l  s tudy,  by enhanced s a t e l l i t e  
imagery, t h e  l a r g e  geologic f e a t u r e s  
and t rends  t h a t  a r e  associa ted  with 
Alaskan mineral occurrences. 

According t o  an OSM spokesman, the  re- 
sea rch  g ran t s  a r e  f o r  1 year  only. 
Subsequent funding depends on s a t i s -  
f a c t o r y  performance and a v a i l a b i l i t y  of 
funds. There were 57 o the r  g ran t s  
awarded t o  s t a t e  mining and mineral- 
resource  i r r s t i tu te s .  

Tom Miller named USGS Alaska Branch chief 
(from Alaska Business News Letter, Feb. 29. 1980) 

Tom Mil ler  was named the  United 
S t a t e s  Geological Survey' s chief  of the  
Branch of Alaskan Geology e f f e c t i v e  
Jan. 13, t h e  same d a t e  the  branch's 
headquar ters  was o f f i c i a l l y  moved from 
Menlo Park, Cal i f . .  t o  Anchorage. The 
naming of Miller and the  headquarters  
change marks the  beginning. of what w i l l  



be a 5-year process  of t r a n s f e r r i n g  
g e o l o g i s t s  from Menlo Park t o  Anchor- 
age. 

The Branch of Alaskan Geology has 
been i n  e x i s t e n c e  f o r  more than  60 
y e a r s ,  M i l l e r  s a i d ,  bu t  was loca t ed  i n  
Washington D.C. u n t i l  1956, when it  was 
moved t o  Menlo Park. M i l l e r  joined the  
survey  i n  1961 and t r a n s f e r r e d  t o  t h e  
Alaskan Branch i n  1963. He i s  re- 
p l ac ing  Tom Ovenshine of Meno Park,  who 
w i l l  cont inue  working wi th  the  Survey 
i n  research .  

Mining claims total 1,833 

The number of new mining c la ims  
f i l e d  cont inued t o  d i p ,  according t o  
DGGS mining-information t echn ic i an  
Mildred Brown. The t o t a l  f o r  t h e  
q u a r t e r  ( ~ e c . - ~ e b . ) ,  1,833, is  down 
from t h e  3,596 r epor t ed  f o r  t h e  pre- 
v ious  3-month period. The t o t a l s  f o r  
March 1979 and 1978 were 1,912 and 
6,666, r e spec t ive ly .  The t o t a l s  by re- 
cord ing  d i s t r i c t  a re :  

Fairbanks 
Barrow 

- Manley 
Nulato 
M t  . McKinley 
Nenana 
Rampart 
Fo r t  Gibbon 
Kot zebue 
Talkeetna 
Palmer 
Nome 

Seward 9 
Juneau 82 
H a i  nes 6 
Pe tersburg  47 
K e  t ch ikan  2 
Anchorage 31 1 
I1 i amna 16 
Aleut ian  Is. 1 
Chi t ina  7 3 
Glena l len  8 
Valdez 9 

Senate delays Lands Bill debate, 
Interior locks up another 40 million acres 

( from Alaska on  Alaska, Mar 1980) 

Under cond i t i ons  of a recent  
Senate  agreement, t h e  Senate  Energy 
Committee ve r s ion  of t h e  Alaska lands  
b i l l  w i l l  not  be considered by t h e  
Senate  u n t i l  a f t e r  i t s  J u l y  4 th  re- 
c e s s .  

Alaska Sen. Mike Gravel s a i d  the  
agreement means he and Sen. Ted Stevens 
w i l l  have more leverage  t o  ge t  t he  kind 
of b i l l  they  want. Under t h e  agree- 
ment, Gravel w i l l  be given a work s e a t  
bes ide  Stevens on t h e  conference com- 
m i t t e e  s e t  up t o  work out  a compromise 
between t h e  House and Senate  measures. 

P rev ious ly ,  on ly  Stevens was assigned 
t o  t he  committee. 

I n t e r i o r  Sec re t a ry  Cec i l  Andrus, 
unhappy wi th  t h e  de lay ,  announced he 
w a s  c l o s i n g  40 m i l l i o n  acres of f e d e r a l  
Alaskan land t o  mining and o t h e r  c o w  
merc i a l  u ses  f o r  20 years .  The 40 m i l -  
l i o n  a c r e s  were des igna ted  a s  w i l d l i f e  
r e fuges  and n a t u r a l  resource a reas  f o r  
20  y e a r s  under p rov i s ions  of t h e  1976 
Federa l  Land Po l i cy  Management A c t .  

Alaska Gov. J a y  Hammond s a i d  he 
would d i r e c t  Alaska's a t t o r n e y  genera l  
t o  takes every s t e p  p o s s i b l e  i n  t h e  
c o u r t s  t o  s t o p  implementation of t h e  
l and  ordCrs. Hammond s a i d  t h a t  some of 
t h e  40 m i l l i o n  acres designated by 
Andrus a f f e c t s  a r e a s  Alaska has under 
c o n s i d e r a t i e n  f o r  s t a t e  s e l ec t ion .  

Juneau Planning Commission endorses 
Admiralty Island mine 

(from Alaska Business News Letter, Jan. 18, 1980) 

---By a vote  of 6-2 t h e  Juneau 
Borough Planning Commission has en- 
dorsed development of t h e  pro jec ted  
Noranda mine on Admiralty I s l and ,  a long 
w i t h  an acces s  road from Young Bay on 
t h e  e a s t  s i d e  of the  i s l a n d  t o  t he  work 
s i t e  a t  Greens Creek on t h e  w e s t  of t he  
i s l a n d ,  even though no formal appl ica-  
t i o n s  f o r  road o r  mine development have 
y e t  been made t o  t h e  U.S. Fores t  Ser- 
v i ce .  

A Noranda spokesman i n  Juneau, Joe  
Drech l se r ,  s a i d  a crew of about 20 
workers is c a r r y i n g  out  a diamond 
d r i l l i n g  program a t  present  t o  f u t h e r  
e v a l u a t e  t h e  proper ty  while  pre l iminary  
environmental s t u d i e s  a r e  being done. 
Formal a p p l i c a t i o n  f o r  a package of 
permi ts  is now planned f o r  l a t e  summer 
o r  e a r l y  autumn when t h e  work is 
f i n i s h e d ,  he added. (Noranda completed 
a 4,200-foot-long exp lo ra t ion  a d i t  l a s t  
year.--Ed. note .)  

Based on t h e  i n i t i a l  su r f ace  
sampling done 2 yea r s  ago, Noranda 
e s t a b l i s h e d  t h e  presence of a l a r g e  
body of high-grade zinc-lead o re  wi th  
s m a l l e r  q u a n t i t i e s  of copper,  s i l v e r ,  
and gold. The o r e  averaged 8-10 p e r  
c e n t  z i n c ,  2.5 percent  l ead ,  and 0.5 
percent  copper. It a l s o  contained 
about  10 ounces of s i l v e r  and 0.1 ounce 
go ld  per  ton. 



Our Gangue .... 
By Frank Larson, editor 

Ever sat i n  a room alone and 
laughed aloud?. . .And then' get  caught a t  
i t ?  Did people look askance a t  you?. . 
(Then again ,  did you even ca re? ) .  . . , 

Whenever I am caught laughing aloud 
while alone---usually by one of the  
k i d s ,  who ' j u s t  s i g h  and wander o f f ,  
s ad ly  shaking a head---I immediately 
remember reading the  wacky opening 
scene of Joseph He l l e r ' s  'Catch-22' 
some years back and going i n t o  hyster- 
ics a t  6 a.m., waking up a roommate, 
who thought e i t h e r  I was being molested 
o r  had f i n a l l y  gone completely around 
t h e  bend...In the  novel,  you may re- 
c a l l ,  t he  protagonis t ,  Yossarian, i s  
ly ing  i n  a an Army hosp i t a l  bed during 
WW I1  censoring mail. After a while, 
he r e a l i z e s  t h a t  the  l i f e  of the  en- 
l i s t e d  man on a dusty a i r s t r i p  i n  North 
Afr ica  i s ,  i f  anything, even more bor- 
ing  than h i s  own. So he s t a r t s  playing 
l i t t l e  games with tiie l e t  ters---gane5 
l i k e  'Death t o  A l l  A r t i c l e s , '  i n  -which 
he censors out  a l l  the  an ' s ,  t h e ' s ,  and 
a ' s .  Emboldened, he s t a r t s  inking out 
modi f i e r s ,  suppressing a l l  adverbs and 
a d j e c t i v e s  f o r  The War Ef fo r t .  The 
chap te r  culminates with Yours Truly 
r o l l i n g  on ' t h e  f l o o r  while Yossarian 
p lays  'Death t o  the  Body of the  Let- 
t e r ,  b l o t t i n g  out  a l l  but the  saluta-  
t i o n  and the  valedic tory ,  and appending 
the  name of the  censoring o f f i c e r ,  
e i t h e r  Maj. Washington I rv ing o r  Maj. 
I rv ing  Washington, depending on h i s  
whim a t  t h e  time---heady stuff. . . .  
Moving tenuously along, we f ind we have 
t o  'uncensor' t h e  l a s t  i s sue  of the  
M&GB, which s t a t e d  t h a t  Quartz H i l l ,  - 
near  Ketchikan, had reserves  of a b i l -  
l i o n  tons of 1.5% molybdenum ore. That 
should have read 0.15%. . . . .Also i n  
Ketchikan, an uns table  rock c l i f f  
r.epresents danger t o  a t  l e a s t  th ree  
dwell ings there .  Rocks have f a l l e n  off 
t h e  c l i f f  along Park Avenue (what 
e l s e ? )  and have broken some windows. 
In  the  meantime, b l a s t i n g  f o r  a pro- 
posed new h o t e l  s i te  nearby could cause 
f u r t h e r  rock s l ides . .  ,Also i n  South- 
e a s t e r n ,  Omni Resources r epor t s  a 
p o t e n t i a l l y  major moly f ind  on the  
Alaska-BC border 40 m i  e a s t  of Juneau. 
The concentra t ions ,  f i r s t  noted i n  1961 
by the  Canadian Geological Survey, were 
exposed by a r e t r e a t i n g  g l a c i e r  2 years  

ago.. .Farther  north,  a g ian t  snowslide 
swept a pickup t ruck and an automobile 
o f f  the  Seward Highway south of Anchor- 
age ,  de ra i l ed  a f r e i g h t  t r a i n ,  ahd 
c losed both the  highway and the  r a i l -  
road f o r  3 days. The Jan. 22 s l i d e  was 
t r iggered  by unseasonably heavy snow- 
f a l l  and r i s i n g  freeze-l ine l e v e l s  
along Turnagain Arm. ' A DGGSer says 
t h i s  sec t ion  of the  Seward Highway is  
considered t o  have the  highest .  poten- 
t i a l  snow-avalanche hazard along any 
t r a n s p o r t a t i o n  route  i n  the  state.... 
Mining o f f i c e s  i n  Anchorage fared  50-50 
l a s t  week, with one opening f o r  busi- 
ness  and another  c los ing i t s  doors. 
Union Carbide t r ans fe r red  i t s  Alaska 
opera t iods  t o  Missoula, MT, but w i l l  
'continue a t  the  same l e v e l , '  according 
t o  a company spokesman. Denali Mining 
opened shopand  w i l l  repor tedly  work a 
p l a c e r  property along the  Denali High- 
way,. .The 1980 USGS budget was cu t  

. about $22 mi l l ion  o v e r a l l ,  t o  $628 m i l -  
l i o n .  The petroleum explora t ion  pro- 
gram i n  Alaska was cu t  by $55 m i l -  
lion,..The proposed 11.S. Fish & Wild- 
l i f e  Service regula t ions  f o r  mining i n  
t h e  Becharof and Yukon F l a t s  Natal 
Monuments a r e  considerably more s t r i n -  
gent  than those of the  BLM. They call 
f o r  ' d i f f e r e n t  ru les '  i n  the  assessment 
work and USFWS p r i o r  approval of a l l  of 
' reasonably foreseeable  operations. '  
Copies may be obtained from t h e i r  
Anchorage off ice . .  ..The BLM l o s t  a 
dec i s ion  on navigable waterways. The 
Alaska Native Claims Appeal Board ruled 
i n  favor of the  s t a t e  and Doyon, Inc. 
when they appealed a BLM ru l ing  t h a t  
two r i v e r s  i n  NE Alaska were nonnavig- 
able .  Both the  s t a t e  and the  Natives 
appealed because the  navigable w a t e r  
beds,  inc luding the  mineral r i g h t s ,  
belong t o  the  s t a t e  and are not charged 
a g a i n s t  Native ent i t lements .  (Unt i l  
now, a l l  pas t  at tempts by s t a t e  and BLM 
o f f i c i a l s  a t  agreement of the  def in i -  
t i o n  of a navigable stream have been 
unsuccessful.)...Since both of Heller's 
subsequent novels have been, errrrr, 
r a t h e r  l a c k l u s t e r ,  perhaps he could 
unt rack himself by having Yossarian 
q u i t  h i s  job (he is  now a respected 
s e n i o r  regula t ions  w r i t e r  i n  Our 
Nation's  Cap i t a l ,  you know) and bring 
h i s  mining pick and h i s  manic aura t o  
Alaska. Cer ta in ly  the  red-tape en- 
vironment here today i s  a s  s u r r e a l i s t i c  
a s  h i s  zany bomber squadron of t h i r t y -  
odd years  ago..................Cheers. 
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Metals Market . 

Antimony metal per l b ,  ' 

NY d e a l e r  
Bar i t e  (dr i l l ing-mud grade 

per ton) 
Beryllium ore ,  s t u  
Chrome ore per long ton 

(Transvaal) 
Copper per lb. (MW-prod.) 
Gold per  oz. 
Lead per  lb. 
Mercury per 76-lb f l a s k  
Molybdenum conc. per lb. 

( Climax) 
Nickel per lb.  (cathode) 
Platinum per oz. 
S i l v e r ,  New York, per oz. 
Tin per lb., NW composite 
Titanium ore per ton ( i lmeni te)  
Tungsten per u n i t  (GSA domestic) 
Uranium per lb.,  MW US 

spot  oxide 
Zinc per lb .  (MW-US PW) 

3 Months Ago 
March 7 ,  1980 (11/30/79) 

Not quoted 
$ 0.378 

Not quoted 
$ 0.37 

3 - Metals Week has discontinued quoting anti.mony ore,  

1 Year Ago 
(2123179) 
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