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Honorable P h i l  R. Holdsv~or th ,  Commissioner 
Department o f  N a t u r a l  Resources  
Juneau,  Alaska 

Dear S i r :  

I t  i s  a  p l e a s u r e  t o  t r a n s m i t  t o  you t h i s  Annual Report  o f  t h e  
D i v i s i o n  of Mines and Minera l s  c o v e r i n g  t h e  c a l e n d a r  y e a r  1964. 
Summaries o f  m i n e r a l  p r o d u c t i o n ,  e x p l o r a t i o n ,  and developments d u r i n g  
t h e  y e a r  a r e  o u t l i n e d  i n  t h e  r e p o r t .  Data i n  o t h e r  f i e l d s  o v e r  which 
t h e  D i v i s i o n  h a s  j u r i s d i c t i o n  a r e  inc luded .  The a c t i v i t i e s  and 
accomplishments o f  t h e  D i v i s i o n  a r e  o u t l i n e d ,  and our  g e o l o g i c a l  
i n v e s t i g a t i o n s  a r e  b r i e f l y  d e s c r i b e d .  

P r o g r e s s  o f  A l a s k a ' s  pe t ro leum i n d u s t r y  c o n t i n u e s  t o  b e  o f  r e a l  
s i g n i f i c a n c e .  New f i e l d s  w i l l  soon b e  i n  p r o d u c t i o n .  I+lore t h a n  
$61,000,000 was s p e n t  b y  t h e  i n d u s t r y  i n  Alaskan e x p l o r a t i o n  and 
development,  and approx imate ly  $15,000,000 was r e c e i v e d  by t h e  S t a t e  
i n  d i r e c t  r evenue  from o i l  and g a s  p r o d u c t i o n .  Cont inuing h i g h  meta l  
p r i c e s ,  o p t i o n s  on a number of mining p r o p e r t i e s ,  and i n c r e a s e d  
i n q u i r i e s  i n d i c a t i n g  p l a n s  f o r  o rgan ized  p r o s p e c t i n g  v e n t u r e s  g i v e  
promise  o f  i n c r e a s e d  mining a c t i v i t i e s  i n  Alaska i n  t h e  n e a r  f u t u r e .  

T h i s  D i v i s i o n  w i l l  c o n t i n u e  t o  a i d  i n  t h e  growth o f  t h e  
m i n e r a l s  i n d u s t r i e s .  

R e s p e c t f u l l y  s u b m i t t e d ,  

ames A .  V7illiamsI D i r e c t o r  
of P:ines a n d  1,I inerals 

Box 1 3  91, Juneau,  Alaska 
December 31,  1964 
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Preface  

Nature r i c h l y  endowed Alaska with t h e  types  of geology favorable  t o  t h e  
formation of va luab le  mineral  d e p o s i t s  - m e t a l l i c ,  nonmetal l io ,  and p e t r o l i f e r o u s .  
Our petroleum d e p o s i t s  a r e  be ing  explored f o r  and developed a t  a s a t i s f a c t o r y  
r a t e .  Because of t h e  bulk  involved i n  connect ion wi th  long-dis tance sh ipping ,  
most of  our  nonmeta l l ics  w i l l  probably develop only  a s  l o c a l  and P a c i f i c  Coast 
markets expand because of t h e  r e l a t i v e l y  h igh  expense of t r anspor t ing  high-bulk 
low-unit-prjce ma te r i a l s .  Metals and concen t r a t e s  of  m e t a l l i c  o r e s  can be 
shipped r e l a t i v e l y  cheaply,  y e t  t hose  o r e s  a r e  no t  being searched f o r  i n  Alaska 
a t  a  r a t e  commensurate wi th  t h e i r  p o s s i b i l i t i e s .  And make no mistake about  it - 
Alaska good ore--hunting country. 

A t  t h e  1964 Alaska Mining Conference, a  well-known Canadian mining man 
presented  a  paper comparing mining incen t ives  i n  Alaska and Canada. The 
comparisons were conclus ions  drawn from a compilat ion of answers t o  a  
guest ionnai . re  s e n t  t o  some s i x t y  a c t i v e  Canadian mining companies. Their  
ob jec t ions  t o  working i n  Alaska v a r i e d ,  b u t  a  s i g n i f i c a n t  r e s u l t  was t h a t  nea r ly  
every company s t a t e d  t h a t  Alaskan hardrock geology i s  a s  favorable  a s  t h a t  i n  
Canada where mining a c t i v i t y  cont inues  t o  i nc rease  every year .  Another speaker 
emphasized t h e  f a c t  t h a t  judged area-wise wi th  t h e  western mining s t a t e s  wi th  
which Alaska has  comparably favorable  geology, Alaska ' s  metal  product ion 
exc lus ive  of i r o n  should be s i x t y  t imes i t s  p re sen t  l e v e l .  

Obviously, Alaska has  g r e a t  p o t e n t i a l .  Development of  t h i s  p o t e n t i a l  depends 
on exp lo ra t ion  by mining companies and prospec tors .  Alaskan exp lo ra t ion  i s  
moving a t  a  s n a i l ' s  pace compared t o  t h a t  i n  B. C .  and Yukon. What can be done 
t o  g e t  mining exp lo ra t ion  moving i n  Alaska? 

Most numerous of t h e  above Canadian companies' ob j ec t ions  t o  working i n  
Alaska was s t a t e d  t o  be  h igh  c o s t s .  'I'hese ob jec t ions  a r e  not  a l l  well-founded. 
Much of t h i s  t h ink ing  stems from a t r a d i t i o n a l  b e l i e f ,  and t h e  f a c t s  a r e  no t  
o f t e n  c a r e f u l l y  checked. Alaskan c o s t s  r e l a t i v e  t o  those  of Canada a r e  no t  a s  
h igh  a s  g e n e r a l l y  supposed. An informat ive  f a c t u a l  a r t i c l e  on t h i s  s u b j e c t  i s  
contained i n  t h i s  r e p o r t .  

Another of t h e  Canadian complaints  was t h a t  no t  enough geo log ica l  work i s  
being clone i n  Alaska. When a company i s  cons ider ing  exp lo ra to ry  work i n  a  new 
a r e a ,  one of i t s  f i r s t  r e q u e s t s  i s  f o r  geo log ica l  maps and information.  Also, it 
has  been poin ted  o u t  i n  va r ious  surveys and s t u d i e s  of A laska ' s  economic 
p o s s i b i l i t i e s  t h a t  no t  enough i s  known of Alaska ' s  mineral  resources  and t h a t  t o o  
l i t t l e  b a s i c  f i e l d  da t a  i s  a v a i l a b l e .  The Div is ion  of Mines and Minerals i s  
endeavoring t o  provide t h i s  d a t a .  With good p ro fe s s iona l  f i e l d  men, and modern 
l abo ra to ry  f a c i l i t i e s  f o r  t h e  necessary minera l ,  rock ,  and s o i l  ana lyses  on which 
t h e  r e p o r t s  and maps a r e  p a r t i a l l y  based,  t h e  Div is ion  can provide p r o f e s s i o n a l  
t e c h n i c a l  r e p o r t s  and maps on economic mineral  p o s s i b i l i t i e s  and where and how t o  
look f o r  them t h a t  w i l l  b e  respec ted  and followed by exp lo ra t ion  men and 
prospec tors .  This  is  i n  p a r t  t h e  b a s i c  information on he r  resources  t h a t  Alaska 
needs f o r  mining development. 

James A. Williams 



THE M I N I N G  INDUSTRY 

M i n e r a l  P r o d u c t i o n  

Minera l  p r o d u c t i o n  f o r  1964 ( s e e  T a b l e  1 )  i s  e s t i m a t e d  t o  b e  $71,000,000 
compared t o  $67,800,000 f o r  1963.  T h i s  r e p r e s e n t s  an  i n c r e a s e  o f  abou t  5%,and 
i s  t h e  r e s u l t  o f  i n c r e a s e d  o i l ,  g a s ,  and sand and g r a v e l  p r o d u c t i o n .  The 
cumula t ive  p r o d u c t i o n  f o r  Alaska  h a s  reached $1,571,000,000 ( a t  p r e s e n t  p r i c e s ) .  

Revenue o b t a i n e d  by  t h e  S t a t e  from t h e  m i n e r a l s  i n d u s t r y  f o r  t h e  y e a r  arnoun.ked 
t o  approx imate ly  $15,000,000.  T h i s  i n c l u d e s  p r o d u c t i o n  t a x e s ,  r o y a l t i e s ,  and 
s a l e  o f  sand and g r a v e l ,  b u t  d o e s  n o t  i n c l u d e  income and l i c e n s e  t a x e s  i n  
c o n n e c t i o n  w i t h  t h e  m i n e r a l s  i n d u s t r y .  

T a b l e  I - Minera l  P r o d u c t i o n  i n  Alaska 

1963 1964 (1) 

Q u a n t i t y  Value Q u a n t i t y  Value 
(Tilousands) ( ' rhousands ) 

Coal---------- thousand s h o r t  t o n s  
Gold---------thousand t r o y  ounces  
Mercury-----------76 pound f l a s k s  
N a t u r a l  Gas----million c u b i c  f e e t  
Pet roleum,  crude- thousand b a r r e l s  
Sand & Gravel- thousand s h o r t  t o n s  
Silver------- thousand t r o y  ounces  
U n d i s t r i b u t e d  ( 3  ) -------------- 

(1) A 1 1  f i g u r e s  f o r  1964 e x c e p t  pet roleurn  a r e  p r e l i m i n a r y  and s u b j e c t  
t o  r e v i s i o n .  

( 2 )  I n c l u d e s  o n l y  g a s  s o l d .  An a d d i t i o n a l  5 ,479 m i l l i o n  c f  was used 
on t h e  l e a s e s  f o r  p r e s s u r e  maintenance and power, o r  was unavoid- 
a b l y  l o s t .  

( 3 )  U n d i s t r i b u t e d  i n c l u d e s  gem s t o n e s ,  p l a t i n u m  group m e t a l s ,  uranium 
o r e ,  c l a y ,  and copper .  

Note: Above s t a t i s t i c s  p r e p a r e d  under  a  c o o p e r a t i v e  agreement f o r  t h e  
c o l l e c t i o n  of  m i n e r a l  d a t a  between t h e  Bureau o f  Nines ,  Uni ted  S t a t e s  
Department o f  t h e  I n t e r i o r ,  and t h e  D i v i s i o n  o f  Mines and Ir l inerals ,  
Department o f  N a t u r a l  Resources ,  S t a t e  o f  Alaslca. F i g u r e s  f o r  c o a l ,  
pe t ro leum,  n a t u r a l  g a s ,  and u n d i s t r i b u t e d  conunodit ies a r e  p r e s e n t e d  on 
a u t h o r i t y  o f  t h e  D i v i s i o n  o f  Mines and M i n e r a l s  o n l y .  



Figure  1 - Annual Value of A l l  Mineral Product ion - Alaska 1900 - 1964 



T a b l e  I1 - P r o d u c t i o n  05 i4ajor Cor~u~iodi t ies  
D o l l a r  Value (oTinousands ) 

Year Gold 
O i l  

and Gas 
T o t a l  A l l  

P roduc t ion  
( i , i i l l i o n s )  
$ 17 .3  

1 9 . 5  
26.3  
2 4 . 3  
24.4  
25 .4  
23.4 
30.2 
20.3 
20.5  
21.9 
34.7 
54.2 
6'7.3 

T a b l e  111 - PhysicaL Volume o f  Alaska  t I ine ra1  Produc-Lion (1) 

bl ine ra l  Qucant i ty  Years 

T o t a l  gold----------troy ounces  29,828,000 
placer-----------------clo---- 201924,000 1380-1364 - 
lode-------------------&---- 8 ,904 ,000  1232-1.SG4 

T o t a l  ~ilver-------------do---- 19 ,044 ,000  
placer-----------------do---- 2 ,542,000 1906-1564. 
lode-------------------do---- 16 ,502 ,000  1906-1964 

Copper---------------short t o n s  690,000 1900-1964 
Coal---------------------do---- 16 ,304 ,  U00 1820-1364 
Sand and gravel----------do---- 113 ,657 ,000  19 51-1964 
Crude petroleum-----42 g a l  b b l s  39,129,000 145Z-1964 ( 2 )  
N a t u r a l  gas--------- m i l l i o n  f t 3  1 3 , 7 6 4 , 0 0 0  1358-1964. 
Stone----------------sm t o n s  6 ,  435,000 1943-1364 
Mercury------------ 76- lb  f l a s l cs  34,459,000 1921-19G4 
Tin------------------shor-L t o n s  2 ,400 1302-13G4. 
Chrornite (apj?rox. 45% Cr203)  

l o n g  t o n s  29,000 1917-1964 
Tungsten-- - -shor t  t o n  u n i t s  W03 7 ,000 1916-1964 
Antimony (approx .  53$ Sb) 

s h o r t  t o n s  3 ,400  1928-19G4 
Lead----------------------- 25,000 1306-1964 
(1 ) Other  t h a n  p l a t i n ~ u ~ i ,  u r  aniuin, and conuuod i t y  figures that are  c o n f i -  

d e n t i a l  1964 procluc'cion e s t i n a . t e d  and i n c l u d e d  i n  t o . t a l .  
( 2  ) Only o t h e r  crucle pet roleurn  recorded  j?roduc'iion was 5rorn - the 

Katalla a r e a .  Fron 1901 t o  1932,  1 5 4 , 0 0 0  b a r r e l s  of o i l  vlere 
produced.  



Precious I4etals 

Alaskan gold product ion continued t o  d e c l i n e  during 1964. The c losu re  
of t h e  l a s t  dredge i n  t h e  Fairbanks d i s t r i c t  accounted f o r  a  l a r g e  ? a r t  of 
t h e  dec l ine .  Other dredges were mining lower grade ground which a l s o  a f f e c t e d  
;?reduction. Hopes were r a i s e d  a t  t h e  end of t h e  year  when France announced 
p l ans  t o  conver t  more d o l l a r s  i n t o  gold and thus  lower t h e  n a t i o n ' s  gold s tocks ,  
b u t  t h e  admin i s t r a t i on  r e i t e r a t e d  t h a t  o the r  s t e p s  would be taken and t h e  p r i c e  
of gold would no t  be  r a i s e d .  There were 497 claims s taked  f o r  gold during t h e  
year  compared t:o 302 claims s taked during 1963. Approximately 300 men were 
emlsloyed i n  gold  mining compared t o  370 i n  1963. 

Underground gold exc lo ra t ion  and mining was c a r r i e d  on i n  a  few a r e a s .  
Keystone Mines, Inc. ,  continued exp lo ra t ion  under an  O P E  p a r t i c i p a t i n g  loan 
near  Fairbanks. They a l s o  mined and mi l led  o r e  from p a r t s  of t h e  mine no t  
covered under t h e  exp lo ra t ion  c o n t r a c t .  

Ve t t e r s  produced s e v e r a l  hundred tons  of  gold o r e  near  Fairbanks.  L i t t l e  
Squaw Mining Company cont inued exrploration of t h e i r  mine i n  t h e  Chandalar,  a l s o  
under a p a r t i c i p a t i n g  loan from t h e  OFlE. 

A few of t h e  gold p l a c e r  ope ra t ions  noted during t h e  season were a s  
fo l lows  : 

The U.S .S .R .  & l i .  Company had dredges opera t ing  a t  Chicken and Hogatza 
River.  

Mathews ldininy Company dredged on Coal Creek on t h e  upper Yukon. 

New York-Alaslca Gold Dredging Corporat ion operated one dredge a t  Kyac. 

F l a t  Cree?: P l ace r s  mined wi th  e l eva t ed  s l u i c e  boxes on B,,7illow Creek near 
F l a t .  

The Goodnews Bay Plining Company dredged platinum-bearing g rave l  and aga in  
was t h e  only important producer of primary plat inum i n  t h e  United S t a t e s .  

Base PIetals 

A t  l e a s t  $0 t ons  of  antimony concen t r a t e s  were shipped t o  Japan from t h e  
Stampede Mine i n  t h e  Kantishna. Late i n  t h e  year  two groups of s e v e r a l  c laims 
each i n  t h e  Fairbanlrs and IZantishna d i s t r i c t s  had been leased  wi th  exp lo ra t ion  
and development planned t o  s t a r t  i n  t h e  spr ing .  

Robert Lyman recovered and ~ h i ~ p e d  s e v e r a l  t ons  of c innabar  concen t r a t e s  
from t h e  White Iclountain d e p o s i t  near  bicGrath. There were a l s o  a  few f l a s k s  of 
mercury produced from claims lease?  a t  R e d  Devil .  

Radioact ives  

The Kendriclc Day Mine was c losed  because of t h e  l a c k  of a c o n t r a c t  wi th  
,the AEC. They had j u s t  corple.ted d r i l l i n g  o u t  an ex tens ion  of t h e  orebody and 
were planning t o  c o n s t r u c t  a  road t o  a  lower a d i t .  



N o n m e t a l l i c s  

Sand, g r a v e l ,  and s t o n e  p r o d u c t i o n  i n c r e a s e d  from $22,000,000 d u r i n g  
1963 t o  $23,000,000 i n  1964.  The r e c o n s t r u c t i o n  a f t e r  t h e  Anchorage 
e a r t h q u a k e  and normal road c o n s t r u c t i o n  accounted f o r  most o f  t h e  p r o d u c t i o n .  

Coal  p r o d u c t i o n  i s  e s t i m a t e d  t o  have d e c r e a s e d  from 853,000 t o n s  i n  
1963 t o  800,000 t o n s  i n  1964,  a  d e c r e a s e  i n  v a l u e  o f  approx imate ly  $370,000.  
This d e c r e a s e  p r o b a b l y  r e s u l t e d  from lower  m i l i . t a r y  p u r c h a s e s  due t o  a  mi ld  
1963-64 w i n t e r .  U s i b e l l i  Coal  Mine, I n c . ,  was t h e  l a r g e s t  p r o d u c e r  follovred 
b y  Evan J o n e s  Coal Company, V i t r o  b l ine ra l s  C o r p o r a t i o n ,  and Yutan C o n s t r u c t i o n  
Company. S e v e r a l  i n d i v i d u a l s  i n  t h e  Homer a r e a  produced a  few t o n s  o f  c o a l  
f o r  l o c a l  use .  

A mine-mouth,coal - f i red  power p l a n t  i s  planned f o r  c o n s t r u c t i o n  a t  
S u t t o n  i n  t h e  Matanuska Coal  F i e l d  a s  soon a s  f i n a n c i n g  and c o n t r a c t s  a r e  
f i r m e d  up. A s i m i l a r  p l a n t  i s  i n  a  p r e l i m i n a r y  s t a g e  o f  c o n s t r u c t i o n  a t  
Healy  i n  t h e  Nenana Coal F i e l d .  

P r o s p e c t i n g  and E x p l o r a t i o n  

E x p l o r a t i o n  a c t i v i t y  c o n t i n u e d  t o  i n c r e a s e  i n  t h e  S t a t e .  The most 
n o t a b l e  e v e n t s  were t h e  f o l l o w i n g :  Pan American Pet roleum C o r p o r a t i o n ' s  
announcement o f  an  e x t e n s i v e  i r o n  d i s c o v e r y  i n  t h e  v i c i n i t y  o f  Lake I l i a m a ;  
Kenneco t t  Copper C o r p o r a t i o n ' s  p u r c h a s e  and development o f  t h e  Ruby Creek 
copper  d e p o s i t ;  Bear Creek Mining Company's con t inued  e x p l o r a t i o n  n e a r  
Orange H i l l  i n  t h e  Nabesna a r e a ;  U.S. S t e e l ' s  a c t i v i t y  on t i n  d e p o s i t s  on t h e  
Seward P e n i n s u l a ;  Moneta Porcup ine  Mines, L t d . ,  e x p l o r a t i o n  o f  a  copper  
o c c u r r e n c e  d i s c o v e r e d  i n  13G3 by a  D i v i s i o n  o f  Mines & M i n e r a l s  g e o l o g i s t  
d u r i n g  .the c o u r s e  o f  a  mapping program; L i t t l e  Squaw l i in ing  Company i n  
t h e  C i ~ a n d a l a r ;  and IZeystone Mining Company n e a r  F a i r b a n k s .  Opt ions  were 
t a k e n  on t h r e e  p r o p e r t i e s  l a t e  i n  t h e  y e a r  on which d e t a i l s  canno-t  y e t  be 
d i s c l o s e d .  I n t e r e s t  and work on o f f s h o r e  p r o s p e c t i n g  p e r m i t s  c o n t i n u e s .  
One o f f s h o r e  p r o d u c t i o n  l e a s e  was i s s u e d  f o r  an  a r e a  n e a r  D a n i e l s  Creek,  
Seward P e n i n s u l a .  

E x p l o r a t i o n  eLxpenditures by p r i v a t e  f i r m s  and i n d i v i d u a l s  a r e  e s t i m a t e d  
t o  have  been  $1,600,000 d u r i n g  1964 a s  compared t o  $1 ,500 ,000  i n  1963. 

The U.S. G e o l o g i c a l  Survey s p e n t  approx imate ly  $3,000,000 i n  t h e  S t a t e  
d u r i n g  1364. They c o n t i n u e d  t o p o g r a p h i c  mapping, g e o l o g i c  napp ing ,  w a t e r  
r e s o u r c e  s t u d i e s ,  and ad in in i s t e red  r e g u l a t i o n s  c o v e r i n g  t h e  c o n s e r v a t i o n  
o f  o i l ,  g a s  and c o a l .  iqew y e o l o g i c a l  p u b l i c a t i o n s  o f  in-teres-ir. r e l e a s e d  
d u r i n g  the y e a r  were  a s  f o l l o w s :  

B u l l e t i n  1108-Dl Geology o f  t h e  North B r a d f i e l d  River  I r o n  P r o s p e c t ,  
S o u t h e a s t e r n  Alaska ,  by E . M .  MacKeveLt, Jr . , and X.C Bla?:e, J r  . 



Prospec t ing  and Explora t ion  (Contd) 

P ro fe s s iona l  Paper 303-E, Geology o f  t h e  Chandler River llegion, Alaslca.. 
Explora t ion  of  Naval I?etroJ.eurn Reserve 'Jo. 4 and Adjacent Areas,  Northern 
Alaslia. 

B u l l e t i n  1154, Geology and Ore Depos i t s  of t he  Bokan rvlounkain Uranium- 
Thorium Area, Southeas te rn  Alaslca, by E . i v l .  i.lacKevett, Jr . 

Map 1-410, Geo1ogj.c Map and Sec t ion  of -Zhe Nor-thern P a r t  of t h e  14cCarthy 
A-4 Quadrangle ,  Alaslc.a, by Don J. Bli l ler  and RoSert S.  biacCol1. 

hap 1-411, Reconnaissance Geologic idap of Baranof and Kruzof I s l a n d s ,  
Alaslca, Iz~y Robert  A. Loney, John S .  Pomeroy, David A .  B r e w ,  and 
L.J .  P a t r i c k  Muffler .  

B u l l e t i n  1043-E, Recognition or' Igneous and Metamorphic Roclrs on A e r i a l  
photographs of  Chichagof and Kruzof I s l a n d s ,  Southeas te rn  Alas!;a, by 
J.S. Porneroy. 

Map 1-375, Geologic Map and Sec t ion  of  t h e  Chandalar Quadrangle ,  Alaska, 
by b7.P. Erosge and 13.N. l l e i s e r .  

P ro fe s s iona l  Paper 316-13, Geologic I n t e r p r e t a t i o n  of Magnetic and Gravi ty  
Data i n  t h e  Copper River  Basin,  Alaska. 

0 , ~ e n  f i l e  r e p o r t ,  Pre l iminary  Geologic Map of t h e  Eagle D-1 Quadrangle ,  
East-Central  Alaska, by E a r l  E .  Brabb and Michael Churkin, J r .  

Open f i l e  r e p o r t ,  P l a n e t a b l e  Maps and D r i l l  Logs of t h e  Camp Creek and 
Bessie-NapLe Berylliurc-Fluorspar Deposi-ts,  Los t  River Area, Alaslca, by 
C.L. Sainsbury.  

Report ,  Mineral and Water Resources of  Alaska, f o r  use of .the Committee 
on I n t e r i o r  and I n s u l a r  A f f a i r s .  

The U . S .  Bureau of  ? t ines  spen t  approximately $4'75,000 i n  minera l  
inves. t iga ' t ion a s  p a r t  of t h e i r  minera l  inventory  program. They a l s o  made 
b e n e f i c i a t i o n  s t u d i e s ,  c o a l  mine s a f e t y  i n s p e c t i o n s ,  and compiled s t a t i s t i c s  
on product ion  which a r e  r e l e a s e d  i n  t h e  annual Minerals  Yearboolc. 

Mineral i n v e s t i g a t i o n s  were c a r r i e d  on a t  Gravina I s l and ,  G l a c i e r  Basin,  
Si t lc lan Passage, Bokan Mountain, Bohemia Basin,  Bradf i e l d  Canal,  and Tracy 
Arm a l l  i n  sou theas t e rn  Alaska. They a l s o  i n v e s t i g a t e d  d e p o s i t s  on Knight 
I s l a n d ,  Willow Creel;, Sleetmute,  and Nixon Fork i n  Southcen.tra1 Alaska and 
va r ious  p l a c e s  i n  t h e  Fairbanks a r ea .  A bery l l ium d e p o s i t  was d r i l l e d  on t h e  
Seward Peninsu la .  



P r o s p e c t i n g  and E::l~loration (Con td ) 

A t o t a l  o f  1665 mining c l a i m s  were stalced i n  1964 compared t o  686 c l a i m s  
s t a k e d  i n  1363. T h i s  t o t a l  i n c l u d e d  337 go ld  p l a c e r ,  160 go ld  l o d e ,  2 2 5  
copper ,  692 i r o n ,  2 8  molybdenum, 29 plat inuil : ,  39 antimony, and ot 'ners i n  
s m a l l e r  numbers. A f f i d a v i t s  o f  assessmen-t  worlr were f il.ed f o r  51GG c l a i m s .  

P r o s p e c t i n g  C o s t s  

C a l c u l a t i o n  oil' t h e  e q e n s e s  o f  t h e  E i r s t  tvro y e a r s  o f  t h e  P r o s p e c t o r ' s  
A s s i s t a n c e  Prograra r e v e a l s  t h a t  it c o s t s  a b o u t  $20.64 p e r  day t o f i e l d  a 
p r o s p e c t o r  i n  t h e  S t a t e .  The t o t a l  c o s t  o f  1151 nlan d a y s  i n  t h e  f i e l d  was 
$23,751.22 f o r  t h e  tvro y e a r  p e r i o d .  T h i s  cos- t  i n c l u d e s  t r a n s p o r a t i o n ,  food ,  
and s u p p l i e s  ( i n c l u d i n g  p r o s p e c t i n g  equipment)  b u t  n o t  wages. The S t a t e  
r e i m b u r s e s  approved a p p l i c a n t s  f o r  a  p o r t i o n  o f  .the e x p e n s e s .  D i s t r i b u t e d  
c o s t s  were a s  fo l lorvs :  

T r a n s p o r t a t i o n  $12.66 p e r  man day 
Food 3.91 " I 1  I 1  

S u p p l i e s  4.07 " I1 I I 

T o t a l  $20.64 

T r a n s p o r t a t i o n  i n c l u d e s  a i r c r a f t  c h a r t e r ,  h e l i c o p t e r  c h a r t e r ,  traclced 
v e h i c l e s ,  and r u b b e r - t i r e d  equipment .  'ood c o s t s  i n c l u d e  o r d i n a r y  g r o c e r i e s  
and t h e  d r y  pack c a . ~ p i n g  v a r i e k y .  S u p p l i e s  i n c l u d e  t e n t s ,  t o o l s ,  equipment 
r e n t a l  and chemica l  s u p p l i e s .  

Smal l  fi:<ed-wing a i r c r a f t  a r e  w a i l a b l e  i n  n e a r l y  e v e r y  town i n  Alaska.  
Charker  r a t e s  f o r  a  P i p e r  C r u i s e r  a r e  abou-L $20-40 an hour ;  a Cessna 180 
i s  a b o u t  $4-0-60 an hour .  ' I e l i cop- te r s  a r e  a v a i l a b l e  i n  K e t c h i l ~ a n ,  Juneau,  
Anchorage, and fair ban?;^. The r a - t e  i s  u s u a l l y  abou t  $100-135 an hour  vrith a  
guar'mtee o f  t h r e e  h o u r s  f l y i n g  a  day.  

F u t u r e  o f  t h e  I n d u s t r y  

Gold - 
Gold p roduck ion  i s  expec ted  ko r e a a i n  a t  p r e s e n t  j?roduclion l e v e l s  

d u r i n g  1965. U n l e s s  t h e r e  i s  Conyressiona.1 r e l i e f  o r  new d e p o s i t s  a r e  
found,  p r o d u c t i o n  vril.1 p r o b a b l y  rcl,lain s t a b l e  f o r  two y e a r s  and Lilen d e c l i n e  
f u r t h e r  a s  more clredges a r e  s h u t  down. 

Coal. - 
Coal  p r o d u c t i o n  w i l l  d r o p  rnarkedly i f  .the r,lili .Lary e s t a b l  ishr.:ents notv 

u s i n g  c o a l  j.n t h e  Anchorage a r e a  converli t o  g a s .  T l j i s  w i l l  b e  son~evjl~at  
a l l e v i a t e d  i f  t11e proposed rnine-rnouth ljovrer p l a n t  a t  Su- t ton i s  constructed. 
Prodv.ction frola t h e  Nenai~a f i e l d  shoulc; remain c o n s t a n t  o r  e l i l l  increase  i f  
t h e  nine-lnou-Lh power p l a n - t  i s  c o n s t r u c t e d  a t  Healy .  



Figure  2 - Barometer of Explora t ion  A c t i v i t y  

Y E A R  



F u t u r e  o f  t h e  Indu.stry ( ~ o n t d  ) 

Base PIe.tals 
I n  view of recen- t  o p t i o n s  of v a r i o u s  b a s e  rnetal  d e l ? o s i t s  by mining 

c o r ~ ~ p a n i e s ,  it i s  ant ic i l?a . ted  t h a t  produc- t ion o f  t h e s e  o r e s  w i l l  i n c r e a s e  
gradua. l ly  o v e r  .;=he n e x t  few y e a r s .  

Higher p r i c e s  for  b a s e  m e t a l  o r e s  on world marke t s  are  making A l a s k a ' s  
p r o s p e c t s  and p o t e n t i a l  more a p p e a l i n g  t o  p r o d u c e r s .  The i n c r e a s e  i n  t h e  
p r i c e  of t i n  caused an i n c r e a s e  i n  o r e  development on t h e  Sevard P e n i n s u l a .  
The i n c r e a s e  i n  t h e  p r i c e  o f  antimony r e s u l t e d  i n  a c c e l e r a t e d  i n t e r e s t  and 
t h e  o p t i o n i n g  o f  s e v e r a l  antimony c l a i m s  i n  t h e  S t a t e .  The h i g h  rrlercury 
p r i c e  has b r o u g h t  a d d i t i o n a l  cor respondence  w i t h  mining companies and 
i n d i v i d u a l s  i n t e r e s t e d  i n  mercury.  Leacl-si lver o r e  i s  also of acLive i n t e r e s t .  
Nany cori~panies have  i n q u i r e d  p a r t i c u l a r l y  abou t  s i l v e r  p r o s p e c t s  i n  Alas1:a. 

North S lope  O i l  and. Gas \ ' ? e l l s  - Idap I 



THE PETROLEUM INDUSTRY 

Highl ights  

(See Table I X )  

In 1964 it became apparent  t h a t  a l a r g e  o i l  f i e l d  would be  r a p i d l y  developed 
under Cook I n l e t  waters  owned e n t i r e l y  by t h e  S t a t e  of Alaska. U n t i l  now a l l  o i l  
and gas  product ion has  been from Federa l  Units .  

A succes s fu l  new pay d iscovery  and a succes s fu l  f i e l d  ex tens ion  we l l  on t h e  
Middle Ground Shoal s t r u c t u r e  beneath Cook I n l e t  wa te r s  have provided a d d i t i o n a l  
encouragement t o  t h e  Pan American Petroleum Corporat ion group and t h e  She l l  O i l  
Company group t o  develop t h e  f i e l d  by cons t ruc t ing  permanent o f f sho re  d r i l l i n g  
and producing p la t forms.  Both p la t forms a r e  p ro j ec t ed  t o  become ope ra t iona l  i n  
1965 and d r i l l i n g  w i l l  be  p o s s i b l e  on a year  round b a s i s .  Plans a r e  underway f o r  
a p i p e l i n e  from t h e  p la t forms t o  t h e  e a s t  s i d e  of Cook I n l e t .  

Another d iscovery  w e l l  and f i e l d  ex tens ion  w e l l  were completed on the  Coolc 
I n l e t  s t r u c t u r e ,  a l s o  on State-owned submerged lands. This  s t r u c t u r e  i s  
approximately 2 5  mi les  n o r t h e a s t  of briddle Ground Shoal. 

An ascending p o s i t i o n  f o r  Alaslca a s  an o i l  producing s t a t e  i s  assured.  

A t o t a l  of 2 4  exp lo ra to ry  d r i l l i n g  ope ra t ions  were a c t i v e  i n  1964. S ix  
exp lo ra to ry  w e l l s  were d r i l l e d  on t h e  North A r c t i c  Slope r e s u l t i n g  i n  a gas  
d iscovery  a t  Eas t  Umiat. 

In  t h e  Cook I n l e t  a r e a  unsuccessfu l  a t tempts  were made t o  extend t h e  Beluga 
River Gas F i e l d  and t h e  Kenai Gas F i e l d  no r th  of t h e i r  p r e s e n t l y  known l i m i t s .  

I n  t h e  Cook I n l e t  Basin upland a r e a s  n ine  explora tory  w e l l s  were a c t i v e  b u t  
d id  not  r e s u l t  i n  d i scove r i e s .  

A n  o f f sho re  d r i l l i n g  ope ra t ion  was commenced on t h e  newly formed West Pore- 
land  Unit  l y ing  i n  Cool: I n l e t  waters  and w i l l  b e  resumed i n  t h e  spr ing  of 1965. 

Geophysical exp lo ra t ion  was most a c t i v e  on t h e  North A r c t i c  Slope of Alaska. 
This  was p a r t l y  due t o  t h e  noncompetit ive opening of Bureau of Land Management 
Area Q1 conta in ing  approximately 3,686,400 a c r e s  of Federa l  Lands and t h e  f o r t h -  
coming opening o f  Bureau of  Land Elanagenlent Area #2 probably during t h e  f i r s t  
q u a r t e r  of 1965. The compet i t ive  opening of 449,894 a c r e s  of S t a t e - se l ec t ed  lands  
e a s t  of t h e  mouth of t h e  C o l e v i l l e  River a l s o  spurred seismic a c t i v i t y .  

Development and Production 

Development 

Only two development w e l l s  were d r i l l e d  i n  Alaska dur ing  1964. Union O i l  

Company of ~ a l i f o r n i a  d r i l l e d  a s i x t h  gas  w e l l  i n  t h e  Kenai F i e l d ,  and t h e  



U. S. Navy d r i l l e d  a  fou r th  gas  w e l l  i n  t h e  South Barrow F ie ld .  The l a t t e r  orell 
has  a  c a p a c i t y  almost  double t h a t  of t h e  b e s t  of t h e  t h r e e  w e l l s  d r i l l e d  
previous ly .  It  a s s u r e s  a  good supply of f u e l  f o r  t h e  n a t i v e  v i l l a g e  of Barrow a s  
we l l  a s  f o r  t h e  f a c i l i t i e s  s t i l l  ope ra t ing  i n  t h e  o l d  Arcon camp. 

Swanson River F i e l d  development was completed i n  1963, and no new w e l l s  were 
d r i l l e d  i n  1964. 

Product ion - O i l  

A l l  of Alaska ' s  o i l  product ion i n  1964 came from t h e  Swanson River F i e ld  wi th  
t h e  except ion  of a  small  amount of c l ean  o i l  recovered from product ion t e s t s  of 
Pan American Petroleum Corpora t ion ' s  l i iddle  Ground Shoal $4. 

In t h e  Swanson River F i e ld  3 7  w e l l s  were flowing and 17 were on gas  l i f t  a t  
t h e  end of t h e  year .  

(See Table IV) 
Produc inq Mechanism 

Expansion of r e s e r v o i r  f l u i d s  augmented by pres su re  maintenance through gas  
i n j e c t i o n  is  s t i l l  t h e  source of energy. A g radual  p re s su re  drop,  however, 
i n d i c a t e s  t h e  need of a  cons ide rab le  i nc rease  i n  t h e  r a t e  of gas  i n j e c t i o n  t o  
maintain cons t an t  r a t e  of product ion.  This  i s  planned f o r  1965, using gas  from 
t h e  Kenai Gas F ie ld .  

Production Problems 

Water product ion has  increased  from 4.1% of t h e  g ros s  product ion i n  1963 t o  
10.2% i n  1964. In  order  t o  d ispose  of t h e  increased  volume of water  one we l l  was 
recondi t ioned  by p e r f o r a t i n g  oppos i te  upper ba r r en  sands,  then  s e t t i n g  a  packer on 
t h e  tuhhgbelow t h e  p e r f o r a t i o n s  which permi ts  t h e  w e l l  t o  he produced while  
i n j e c t i ~ g  t h e  waste water between s t r i n g s .  

Gas I n j e c t i o n  

During 1964 gas  has  been i n j e c t e d  i n  t h e  Hemlock Zone i n  t h e  Soldotna Creelc 
Unit  through t h r e e  w e l l s  a t  r a t e s  of 9,900 t o  18,700 MCF per  day a t  p re s su re s  up 
t o  6,000 p s i .  A t o t a l  of 5,479,694 MCF was i n j e c t e d  i n  1964. 

Union O i l  Company of C a l i f o r n i a  h a s  con t r ac t ed  t o  d e l i v e r  more than  100,000 
PICF per  day t o  Standard O i l  f o r  p re s su re  maintenance s t a r t i n g  i n  1365. This  along 
wi th  t h e  d r y  gas  and depropanized wet gas  produced i n  t h e  f i e l d  should maintain 
t h e  r e s e r v o i r  pressure .  

(See Table V I I )  
Production - Gas 

In a d d i t i o n  t o  t h e  wet and d ry  gas  produced i n  t h e  Swanson River F i e l d ,  most 
of which was i n j e c t e d  i n  t h e  p re s su re  maintenance program, a l l  o t h e r  gas  produced 
i n  t h e  s t a t e  came from four  f i e l d s :  Kenai, S t e r l i n g  and Beluga River i n  t h e  Cook 
I n l e t  Basin,  and t h e  South Barrow F i e l d  i n  t h e  Arc t i c .  



Kenai F i e l d  

Although g a s  s a l e s  from t h i s  f i e l d  increased  from 3,095,147 MCF i n  1963 t o  
4,502,836 MCF i n  1964, it was necessary  t o  produce only  one t o  t h r e e  w e l l s  a t  a 
t ime t o  supply t h e  demand. A l l  g a s  n o t  used on t h e  p rope r ty  was so ld  and was 
d i s t r i b u t e d  by t h e  Anchorage Natura l  Gas Company i n  Anchorage f o r  i n d u s t r i a l  and 
r e s i d e n t i a l  use.  

(See Table  V I I I )  
Swanson River  F i e l d  - 

A l l  s u r p l u s  gas produced i n  t h e  Swanson River  F i e l d ,  except  a smal l  amount 
so ld  t o  Kenai Pipe Line Company and some used on t h e  p rope r ty  f o r  f u e l  and gas- 
l i f t ,  was i n j e c t e d  t o  r e p r e s s u r e  t h e  o i l  zone. 

A t o t a l  of 6 ,997,186 MCF was produced i n  1964 compared t o  7 ,454,678 i n  1963. 

(See Table VIII) 
S t e r l i n g  F i e ld  

The S t e r l i n g  F i e l d ,  wi th  on ly  one o f  t h e  two w e l l s  producing, so ld  57,680 IiICP 
t o  Consol idated U t i l i t i e s ,  Ltd. f o r  l o c a l  consumption compared t o  45,722 MCF i n  
1963. 

Beluga River  F i e l d  

The product ion  of  133,519 bICF from one w e l l  dur ing  t h e  f i r s t  f i v e  months of  
t h e  yea r  was a l l  used a s  f u e l  f o r  t h e  d r i l l i n g  of  an exp lo ra to ry  w e l l .  A 1 1  four  
w e l l s  were shut - in  f o r  t h e  r e s t  of t h e  yea r ,  

(See Table V I I I )  
South Barrow F i e l d  

No f i g u r e s  a r e  a v a i l a b l e  f o r  produc.tion from t h i s  f i e l d ,  which i s  w i t h i n  t h e  
Naval Petroleum Reserve No. 4, 

Other F i e l d s  
7 

Other gas f i e l d s  i n  t h e  s t a t e  were shut - in  dur ing  t h e  yea r  because of  l a ck  of 
market or laclc of  p i p e  l i n e  f a c i l i t i e s .  These w e r e :  West Fork, 1 we l l ;  F a l l s  
Creek, 1 w e l l ;  W e s t  Foreland,  1 w e l l ;  Cook I n l e t ,  1 o i l  w e l l  and 1 g a s  w e l l ;  and 
Eas t  Umiat, 1 w e l l ,  



Swanson River  F i e l d  
Kenai P e n i n s u l a ,  Alaska 

S tandard  O i l  Company o f  C a l i f o r n i a ,  Western O p e r a t i o n s ,  I n c . ,  Opera to r  

L o c a t i o n  

Discovery  Wel l  

Discovery  Da te  

Producing Format ion 
O i l  
Gas 

T7N & 8N R9W, Seward Meridian 

SRU 34-10 

August  24,  1957 

Hemlock Zone - 10,150'-11. ,7001 
Kenai - 3 , 0 0 0 ' - 5 , 8 0 0 '  

Deepes t  T e s t  SCU 22A-32 - 1 4 , 7 9 6 '  

Wel l s  
O i l  - Flowing 

Gas L i f t  
Shu t - in  

Gas - Producing 
Shut-  i n  

S a l t  Water D i s p o s a l  
Gas I n j e c t i o n  

3 9 
1 5  
1 
4 
2  
2  (one i s  d u a l  - g a s  p roducer  and d i s p o s a l )  
3 

P r o d u c t i o n  Data - 1964 
O i l  P r o d u c t i o n  11 ,053 ,872  b b l s .  
Water P r o d u c t i o n  1 , 2 5 3 , 1 5 9  bbls. 
Gas P r o d u c t i o n  - w i t h  o i l  3 , 1 5 2 , 5 3 1  MCF 
Gas P r o d u c t i o n  - g a s  w e l l s  3 , 8 4 4 , 6 5 5  MCF 

Cumulat ive  P r o d u c t i o n  12/31/64 
O i l  
Water 
Gas - w i t h  o i l  
Gas - g a s  w e l l s  

R e s e r v o i r  Data  - Hemlock Zone 
I n i t i a l  R e s e r v o i r  P r e s s u r e  
R e s e r v o i r  P r e s s u r e  12/31/64 
S a t u r a t i o n  P r e s s u r e  
O i l  G r a v i t y  
Temperature  
Net Pay Th ickness  
P o r o s i t y  
P e r m e a b i l i t y  
Connate Water 
Format ion Volume F a c t o r  
Gas-Oil R a t i o  
P a r t i c i p a t i n g  Area 

39 ,159 ,790  b b l s .  
2 ,209 ,717  b b l s .  
9 ,146,517 MCF 
8 , 7 3 4 , 3 8 4  MCF 

5,650 p s i .  
4 ,330  p s i .  
1,000-1,400 
29.0'-39.5' API 
180°F 
8 ' -300 '  
18-26% 
0-3,275 Mds. 
40% 
1.12 
139-7 53 SCF/STB 
6 , 2 4 5  Acres  
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T a b l e  ZV - Swanson R i v e r  F i e l d  O i l  P r o d u c t i o n  b y  Months 

O i l  Prod.  O i l  Prod.  Cumula t ive  Number o f  
Year Month Month-Bbls. Year-Bbls .  O i l  Prod .  -Bbls .  W e l l s  

O i l  Produced P r i o r  t o  1962 
1962 J a n .  808 ,752  

Feb. 768 ,203  
Plar . 8 2 4 , 7 6 0  
Apr . 848 ,253  

877 ,642  
J u n e  860 ,969  
J u l y  882 , 674 
Aug . 8 8 3 , 7  54 
S e p t .  830 ,246  
O c t .  890 ,016  
Nov . 8 7 8 , 2 2 0  
Dec. 9 0 5 , 6 2 1  

1963 J a n .  
Peb. 
Mar. 
Apr . 
May 
J u n e  
J u l y  
Aug . 
S e p t .  
O c t .  
Nov . 
Dec . 

1964 J a n .  
Feb. 
Mar. 
Apr . 
May 
J u n e  
J u l y  
Auy. 
S e p t .  
O c t .  
Nova 
Dec. 

Middle  Ground S h o a l  F i e l d  
1964  S e p t a &  0c.t. * 5 , 3 2 9  5 ,329  5 , 3 2 9  1 

T o t a l  O i l  Produced 1 1 , 0 5 9 , 2 0 1  3 9 , 1 6 5 , 1 1 9  

* ( O i l  r e c o v e r e d  i n  tes ts  of  Pan American P e t r o l e u m  - MGS #4 and s o l d . )  



Table V A 

Swanson River Field 
Individual Veil Oil Production Statistics 

Swanson River Unit 

Oil Production 

Well No, Comp. Date 1960 1961 1962 1963 1964 cumulative 

SRU 34-lo* 10-1 -57 21,264 59,933 29,227 1,918 1,043 216,792 
- 1  10-5 -60 21,387 34,327 45,426 104,164 90,296 295,6?0 
14-15* 7 -25-59 7,332 3,636 66 14,2b9 
21-15 6 -7 -61 79,545 167,236 109,481 69,941 426,203 
23-15 4 -5 -61 107,040 146,300 123,448 143,904 520,692 
32-15* 10-24-59 100,308 186,776 162,708 124,600 128,923 725,679 
34-15 8 -4 -61 66,800 123,776 45,810 43,725 280,111 
4.U-15 12-9 -62 6,647 136,024 116,995 259,666 
43-15 U-1 -61 27675 19,181 29,234 22,469 73,559 
12-22 8 -11-62 75,395 224,733 195,084 495,212 
14-22 2 -2 -63 27,900 23,581 51,481 
21-22 1 -3 -62 135,195 65,423 78,02 5 278,643 
23-22 3 -9 -60 32,581 120,145 86,685 52,411 103,032 39'4,854 
12-27* 11-30-59 62,540 183,713 164,195 110,420 92,678 620, 829 
14-27 6 -14-60 6,582 238,272 312,415 270,366 3051697 1,133,332 
21-27 5 -5 -61 119,571 232,324 194,880 233,780 780,555 
23-27 2 -5 -61 98,751 66,458 88,721 76,064 329 , 994 
31-27* 10-26-58 9,231 40,032 16,666 12,718 2,399 175,101 
34-28 5 -16-63 51,160 87,008 138,168 
43-28 7 -22-61 83,914 173,245 201,821 209,299 668,279 
14-33 6 - 1 ~ 6 2  65,473 119,161 185,039 359,673 
23-33 6 -10-61 37,452 44,818 50,644 111,367 244,281 
32-33 8 -25-60 36,655 195,087 294,175 227,676 195,219 948,8~ 
41-33 3 -E-61 182,225 363) 453 247,490 319, 533 1,112,701 
12-34 1.0-21-60 142,787 160,764 175,760 200,183 679,500 
21-34 3 -25-63 141,416 178,252 319,668 

Totals SRU 2981548 1,9%,377 21895,398 2t937j1145 3,213,542 11, 553,654 

* Produced prior to 1960 - Total 222.344 bbls. 



Table V B 

Swanson River Field 
Individual Well O i l  Production S t a t i s t i c s  

Soldotna Creek Unit 

O i l  Production 

W e u ~ o .  ~omp. Date 1960 1961 1962 1963 1964 Cumulative 

scu 12-3 3 -23-61- 201,829 241,286 163,195 257,984 864,294 
14-3 8 -2 -61 66,962 ~ 7 , 8 6 2  1 ~ , 4 7 5  86,680 392,979 
21-3 1 -10-62 253,580 199,238 123,737 576,555 
23-3 11-12-63 13,452 70,841 84,293 
1 2  4 -8 -61 206,870 315,308 448,589 337,381 I., 308,148 
14-4 8 -13-60 83,768 305,632 406,899 474,979 433,066 1,704,344 
21-4 u - 5  -61. 29,605 215,841 255,905 286, 564 787,915 
23-4 6 -1 -61 175,004 370,771 472517 375,279 1,393,577 
32-4 6 -5 -60 74,003 317,492 398,596 425,710 381,621 1,597,422 
34-4 ILL-26-60 246,747 355,595 437,873 387, 4-60 1,427,675 
41-4 3 -21-60 97,543 301,962 280,253 * 679,758 
43-4 5 -14-61 181,890 330,931 327,105 316,238 1,156,164 
32-5 3 -16-62 29,846 67,290 102,283 199,419 
34-5 10-9 -61 30,817 262,993 420,163 343,194 1,057,167 
41-5 9 -20-61 41,594 116,075 102,833 173,845 434,347 
43-5 5 -28-61 91,504 127,021 219,725 233,669 671,919 
21-8 2 -5 -63 164,964 260,072 425,036 
41-8 5 -14-61 119,506 355,493 87,270+ 562,269 
32-8 2 -22-6s 130,833 194,030 204,460 242,599 771,972 
34-8 1 -28-62 76,666 105,205 162,007 343,878 
43-8 7 -24-61 161,965 154,901 120,65'7 153,302 590,825 
12-9 10-9 -60 275,247 236,586 .X 511,833 
14-9 1.0-26-60 181,998 195,332 314,525 292,351 984,206 
21-9 7 -19-61 137,997 353,681 390,652 4U,971 1,294,299 
23-9 7 -17-61 115,333 331,927 341,006 215,240 1,003,506 
32-9 I. -16-61 185,766 282,033 373,733 387,757 1,229,289 
34-9 11-8 -61 26,014 194,171 259,224 285,562 764,971 
41-9 6 -11-61 118,240 260,815 288,681 277,325 945,061 
43-9 7 -5 -63 83,926 164,747 248,673 
21-16 7 -8 -63 110,491 281,106 391,597 
34-33 u-12-60 4,137 281,661 243,842 227,676 256,625 1,013,941 
43-33 3 - 8 - 6 1  164,602 290,258 260,721 233,723 949,304 
14-34 12-23-60 243,004 361,114 329,369 306,201 1,239,685 

Totals scu 259,451 4,34O,Q4 79363,712 7,802,519 7,840,330 27,606,136 
Totals SRU 298,548 1,986,377 2,895,398 2,937,445 3,213,542 11,553,654 

Prior  t o  1960 
Field Totals 222,344 557,999 6,326,501 10,259,110 10,739,964 11,053,872 39,159,790 

++ Converted t o  gas inject ion well 



P r i c e  of  O i l  

E f f e c t i v e  December 1 5 ,  1961,  f o r  Swanson River  ~ i e l d  
Kenai P e n i n s u l a ,  Alaska 

.k 
G r a v i t y  P r i c e  p e r  B a r r e l  

d e g r e e  

Average p r i c e  f o r  1964 p r o d u c t i o n  : $3.07 

Based upon p r i c e  o f  (Long Beach) S i g n a l  H i l l  c r u d e  l e s s  
19Cjbb l .  f o r  t r a n s p o r t a t i o n .  

* P r i c e  a t  we l lhead  

Gas P r o d u c t i o n  - 1964 

The ICenai Gas F i e l d  produced 4 ,502  m i l l i o n  c u b i c  f e e t  o f  g a s  d u r i n g  1964, 
a s  compared t o  3 ,105  m i l l i o n  c u h i c  f e e t  d u r i n g  1963. Gas s a l e s  d u r i n g  19G4 w e r e  
rnade t o  Anchorage N a t u r a l  Gas Company f o r  e l e c t r i c  power g e n e r a t i o n  and s a l e s  f o r  
h e a t i n g  f u e l .  

The S t e r l i n g  Gas F i e l d  produced 58 m i l l i o n  c u b i c  f e e t  d u r i n g  t h e  y e a r ,  a s  
cornpared t o  45 n i l l i o c  c u b i c  f e e t  d u r i n g  1953. G a s  s a l e s  were made t o  Conso l ida ted  
U t i l i t i e s ,  Ltd . ,  which g e n e r a t e d  e l e c t r i c  power f o r  t h e  c i t y  o f  Kenai and coinnunity. 

The Solanson R i v e r  Gas F i e l d  produced 3 , 8 4 4  i n i l l i o n  c u b i c  f e e t  d u r i n g  13G4. 
A l l  o f  t h i s  g a s  was used i n  t h e  g a s  i n j e c t i o n  p r o j e c t  f o r  t h e  o i l  zone of  t h e  
f i e l d .  Casing head g a s  from t h e  Hemloclc Zone t o t a l l e d  3 ,152 n l i l l i o n  c u b i c  f e e t  
f o r  t h e  y e a r ,  122 i n i l l i o n  o f  which was s o l d ,  777 m i l l i o n  used ,  G16 m i l l i o n  l o s t ,  
and t h e  remainder  used i n  t h e  i n j e c t i o n  p r o j e c t .  



Table  V I  A 

Kenai Gas F i e l d  
Kenai p e n i n s u l a ,  Alaska  

Union O i l  Company of  C a l i f o r n i a ,  Opera to r  

L o c a t i o n  T 4  & 5 N  - R 1 1  & 12W, Seward Meridian 

Discovery We11 IZenai U n i t  No. 14-6 

Discovery  Date  October  1 1 ,  1959 

Producing Format ion Kenai 4,24.0'-5, 728'  

Deepest  Test No. 14-6 - 1.5,047' 

Wells -- 
Producing 
Shu t - in  

R e s e r v o i r  Da ta  

I n i - t i a l  R e s e r v o i r  
Average R e s e r v o i r  
Gas G r a v i t y  
Temperature  
Net Pay Tlliclcness 
P o r o s i t y  
P e r m e a b i l i t y  
Connate Water 
Developed Area 

P r e s s u r e  1 ,900-2,400 p s i .  
P r e s s u r e  1 ,900-2 ,400  p s i .  

.557 
102-105°F 
3'-135' 
15-35% 
350-3 , 000 Mds. 
18-35% 
11 ,000  Acres  

P r o d u c t i o n  S t a t i s t i c s  

Number o f  Wel l s  

Year - P r o d u c i n g  Shu t - in  

Gas Produced - &ICE' 

Water Year Cumulative 
( b b l  s ) 



Table V I  B 

S t e r l i n e  Gas Fi- 
Icenai Peninsu la ,  Alaska 

Union O i l  Company o f  C a l i f o r n i a ,  Operator 

Locat ion Sec. 15,  T5N-RlOW, Seward Meridian 

Discovery Well No. 23-15 

Discovery Date August 4, 1961 

Producing Formation Kenai 5250 - 54' ( P e r f o r a t i o n s )  

Deepest T e s t  No. 23-15 - 14,832 '  

Wells 

Producing 
Shut- in  

Reservoi r  Data 

I n i t i a l  Reservoi r  P re s su re  2,200-2,300 p s i .  
Average Reservoir  Pressure  2,200-2.300 ps i .  
G a s  Gravi ty  .569 
Temperature 108-llO°F 
Net Pay Thickness 10-30 
P o r o s i t y  
Permeabi l i ty  
Connate Water 
Developed Area 1,500 Acres 

Product ion S t a t i s t i c s  

Number of  Wells Gas Produced - 151CF 

Year - Producing Shut - in  Water Year Cumulative 
( b b l  s ) 



T a b l e  V I I  

Swanson River  I n j e c . t i o n  P r o i e c t  
Injec. l ; ion S t a t i s t i c s  

Cun~ula . t ive  In jec . t ed  
Gas I n j e c t i o n  S t a r t e d  November, 1962 

Nurllber o f  bICF I n  j e c t c d  Cumulative 
Da te  - I n j e c t i o n  Wel l s  Ln month 1dCF I n j e c t e d  

1962, November 
December 

T o t a l  1962 252,160 

1963, January 
February  
iviar ch 
A p r i l  
tilay 
June  
J u l y  
August 
September 
October  
Noven~ber 
December 

T o t a l  1963 

1964, J a n u a r y  
l?ebruary 
March 
A p r  i 1 
May 
June  
J u l y  
August 
September 
October  
November 
December 

T o t a l  1964 



30 

T 5 N 

,I,. 

3 

2 4  

25 

36 

- ,- - -  ~ - 

T 4 N  

9 

1 
I 

20 

t 12 

Q 

0 

(4 

3 

24 

R ' 2  W 

2 I 22 i a 

I 
I -1 ! 
I 

I ! 

i I 

--- 
-LEGE;VD- 

3 S ~ r l o c 4  bCc!.m l c r  0 d,,a:I&fia , d , ,  e? - 8 8 1  

0 t.xotm 01 1, 'i, -181 6 1  O P P ~ C . . ~  e r :  s , t .  

C O ~ D I . ~ . ~  a,;' C < ~ U <  ?q or <oDaa. G I  O,Gd"< "9 0 : 29 i 28 I 
+ U n c a n ~ t I a e  o b o i d s r * d  huh, d , ,  h o ~  

@ V c m p l 4 < . d  4'. Or I d l W Y J l d  .a l l  i 
cO-o,.!.d d a * I  br03;:ar. %,">5  3 . , a ,  :. , w 

- ..I, . . . = c :  - 2  . P r o . . .  6 4  !. - a  ;...:,: 
6 I f  clll). . .I> r a s  r q  

I 

h 

6 

'u 

5 

30 3 3 - 3 0  

. 
\ i ! :+ c m v 4 1 a e  rbOnbOnld o - # I ,  6,. l o  ~ . p , a j  c*. 1 

I ~ P r ( P O # r O b l l  r l c h o n  C O  d.11 ( u l l * l  

I I 

i * R o d i < n q  dry ?US r o l l .  . I  1 ' r a  orwart " - j e r  t t r  .I, 
3  1 i 32 r u ~ t a r .  8 I r n d r a l n  g a l  rrcm c r o i , e  

I I I 
D C a r g i t l # d  Cban3xOd v$ .#I 

! 

1 4 - 4  

3 

1 *5,125' + - --+ - - - + ~ -  ~- - - - -  - ,  

UNION O I L  OF C A L I F  OPR 

( K E N A I  UNIT)  

7 ~ 8 9 0 
I 

I 

! 
F- v - - - - - - - - - - 

1 1  

I 

6 

8 I  

I - .  
4 . ! i  

8 - < .  . . 
44-18 

. . = :  
. # " a 5 2 5  * 

6,020' 
f I - -  - 

S - A 7 E  L F  L L A S ~ A  4 DEPARTHE~IT OF V n T u R b ~  i F s C ~ f i C E 5  
O lV lS lON OF M I N E S  A N D  M I N E R A L S  

41-19 K T R O L E U M  BRANCH 

,+ , ' 3  5 < : - , :  A , <  2 , ~ .  e ; . ,  ' L ~ ' ,  

5.653 I / -  - - -  - 

I 1 K E N A l  G A S  FIELD 
19 2 0  I  K E V A i  P E N N S U L / ~ ,  A L A S K A  - 5 -  2 5  - 6 1  ~ 1 1  SEA'AllS MERIDIAN 

/ 1 W E L L  L O C P T ~ O ~ S  AND T O T A L  D E P T H S  

+- ,&l.." ~:..T.PI.D:E: ' . i - . : .c .  ,.j..,, / .~I& <.,, ' 

I M C I 2 5  < '  : u.: . a * . < #  :-5 fi.L'.. ,... -. 
H I H 

34-31  

*5,809, 

4 

2 

,<*611' ' I a i l X  O l  . d l # ,  611.1 .ti. C a n  ll; t l  >lid 1 
. I ?  r,<o"i.,l.d 5, ' 0WUl lb  otor,;n,, .,I,,. . 

# #  

*5,0l l '  

I 





3 1 SWANSON RIVER FIELD 
2 6 

G A S  PRODUCTION AND INJECTION 



Table  VIII 

Gas P r o d u c t i o n  

Swanson River  F i e l d  

Csg. Hd. Dry Gas Blown or 
Year Hemlock 2 .  Kenai 2.  - T o t a l  Los t  Used Sold  l n i e c t e d  

P r i o r  t o  
1959 5,502 0  5, 502 5,502 - - - --- --- 

1959 26 ,611  0  26 ,611  25,832 779 --- - - - 
1960 96,700 19 ,760  116,460 58,342 56,593 1, 525 --- 
1961 1 ,260 ,977  0  1 , 2 6 0 , 9 7 7  1 , 0 0 9 , 2 3 4  208,303 43,440 --- 
1962 1 , 8 6 6 , 2 7 5  153,212 2 ,019 ,487  1 ,439 ,366  233,107 94,854 2  52,160 
1963 2 , 7 3 7 , 9 2 1  4 ,716 ,757  7 ,454 ,678  315,275 714,870 108,413 6 ,316 ,120  
1964 3 ,152 ,531  3 ,844 ,655  6 ,997 ,186  - 616 ,763 777,836 122,893 5 ,479,694 

T o t a l  9 ,146,517 8 , 7 3 4 ,  384 1 7 ,  880,901 3 ,470 ,314  1 , 9 9 1 , 4 8 8  371,125 12 ,047 ,  974 

Kenai F i e l d  

P r i o r  t o  
1961 

1961 
1962 
1963 
1964 

T o t a l  9 ,300,742 9 ,300,742 2 ,463  25,701 9,272, 581 --- 
S t e r l i n q  F i e l d  

T o t a l  129 ,293  129,293 51 5  670 128,108 --- 
Beluqa River  F i e l d  

T o t a l  146,719 146,719 --- 146,719 --- --- 
T o t a l  - A X 1  F i e l d s  

Cumulative 
9 , 1 4 6 ,  517 18 ,311 ,138  



Table IX 

DEVELOPEIEXT WELLS ACTIVE IN 1964 
SFJANSON RIVER, KENAI, MIDDLE! GROUND SHOAL 

I n i t i a l  
Well Location Date Footage Production 

S t a t e  D r i l l e d  S t a t u s  Bbls o r  
Permit Company Name No. Sec. T. R. B&M Spud Comp. T.D. 1964 12-31-64 MCF Remarks 

64-1 Union O i l  Kenai Unit  33-1 SE 1 4N 12'vJ S 1 -26-64 2 -27-64 5,136 5,136 I 10,119 MCF 40"/64 b e a n - ~ ~ ~ 1 7 5 8 -  
U.S. Navy So. Barrow 6 ill1 14  22ii 1& UP 2 -28-64 3 -24-64 2,363 2,363 GW-P 3,600 kCF 2" bean p s i  

m 
EXPLOFtATORY WELL5 ACTIVE I N  1964 

Includes Stepout Wells one mile o r  nore from Production 

26-62 pan h cook I n l e t  ~ t . l - ~  sw 6 11~~ 9 s b -27-62 7 -8 -64 12,576 119 

63-6 Pan h Tyoneli S t a t e  2 m: 25 1Ut 12W s 8 -19-63 6 2 4 - 6 3  12,586 4,874 
63-16 S h e l l   cook I n l e t  1 ~r 29 12?i 9i.: s 10-12-63 9 -13-63 14,850 13,346 

S t a t e  
63-19 pan h. Romig Park 1 SE 3 12N 4.5~ S 10-20-63 3 -12-64 11,566 2,556 
63-20 socx Beluga R.U. 14-19 St/ 19 l 3 ~  91~ S U-28-63 5 -15-64 14,346 14,596 
53-21 Socony Salmon Berry Lake 1 Nid 24 63 61~ CR 12-23-63 3 -18-64 7,913 7,778 
63-22 Humble Susi tna S t a t e  U. 1 SE 1 6  1 5 N  4W S 12-28-63 3 -12-64 12,550 12,035 
63-23 Union-Tex. Xahiltna R.St. 1 N i s i  33 23N 8.i S 1 -18-64 3 -11-64 7,265 7,265 
63-24 B.P.Exp1. East Umiat 1 NW 19 1S 2E UP 1 -13-64 3 -26-64 3,347 3,347 
63-25 3-P-Expl. Shale Wall U. 1 SE 2 5s 5E UP 1 -15-64 3 -7 -64 4,026 4,026 
64-2 Union O i l  Kasilof St .  1 sd 28 3 12i.r S 3 -11-64 6 -26-64 16,121 16,667 
64-3 Socony Nini lchik U. 1 Ni.j 24 1s l4bi .i 3 -22-64 5 -22-64 12,724 12,724 
64-4 S i n c l a i r  Schrader U. 1 SE 18 3S 5E UP 3 -16-64 5 -24-64 5,129 5,129 
64-5 S i n c l a i r  L i t t l e  mist U. 1 34 3s 41~ 5 -12-64 6 -7 -64 3,625 3,625 
64-6 Pan h NGS S t a t e  4 / 31 9N 1271 S 6 -24-64 10-13-64 9,215 9,215 

64-7 Pan . ~ n  ?GS S t a t e  3 SE 19 9N 1Z.i S 6 -15-64 l l - 4  -64 11,179 11,179 
64-6 B.P. -1. ~uparuic  ii. i si< 1 2s 5E UP 5 -1 -64 11-24-64 6,570 6,570 
64-9 union o i l  Kasilof st. 2 S;,i 20 3 1 2 ~  s 7 -1 -64 6 -5  -64 6,6% 6,666 
64-10 pan iim MGS S t a t e  6 rJi.; 8 9?? 12i.1 S 6 -13-64 11-15-64 10,709 10,709 
154-11 Rurnble TyonekReservel 1 51U?ll11:.1 S 9 - 3 - 6 4  13,600 13,600 
64-12 Pan tm ;;est Foreland U . l  3 1 S 11-12-64 4,700 4,700 
64-13 B.P. Ex@. Kuperuk U. 1 - A  ST4 1 2s 5E W 11-26-64 12-12-64 758 75;; 
64-14 Union O i l  Kenai Unit 13-6 SIC 8 5s Il:a S 11-22-64 12-6 -64 5,506 5,506 
64-15 3.P. &~1. t i i  . 1 SS 11 W 6~ W 

177,110 
Xavenstri te O i l  Co., IEAl Xc. 1 and In i sk in  Unit Beal No. 1 i n  Sections 6 and 17, T5S, R23;,I, 

GSI 4,700 MCF gas 
554 B/D condensate 5j0AP1 

P&A 
2270 B/D 

Ob'-S1 530API 842 MCF/D gas 
P a  
P a  
P U  
P a  
PM 
M I  3,500 M C F - ~ O " / ~ ~  TP 664 p s i  - 
P8.A CP 6% p s i  
P&4 
P a .  
P&4 
P&4 

0:i-SI 957B/~ - 37.5O:~1 - $" bean - 
TP 235 ( t e s t  on 1 sand only) 

Susp. 
P a  
P a  
GS I 
Fishing 
Susp. 11-30-6h until spring. 
P U  
P U  
Loc. 

SB&K were abandoned 7-31-64. 

Legend: GSI-Gas ;%Jell Shut-in. GI";-P - Gas :,Jell, Producinz. PM - P l u ~ g e d  & Abandoned CX-SI - O i l  :dell, Shut-in. 
Susp. - Suspended Loc. - 1,ocation. 





General 

O i l  and Gas Conservation Committee Orders Issued:  

During 1964 t h e  fol lowing o r d e r s  were i s sued :  

Order #13 al lowing Pan American Petroleum Corporat ion an except ion  t o  
spacing r e g u l a t i o n s  f o r  i t s  Middle Ground Shoal G6 we l l  i n  order  t o  l o c a t e  
t he  o f f sho re  d r i l l i n g  equipment i n  workable water depths .  

Order #14 allowing Humble O i l  & Refining Company an except ion t o  spacing 
r e g u l a t i o n s  f o r  i t s  Tyonek Indian  Reserve H 1  we l l  i n  o rde r  t o  e l imina te  a  
c o s t l y  l o c a t i o n  problem due t o  t h i c k  muskegs. 

Conservation Hearings Held: 

Under t he  p rov i s ions  of t h e  Adminis t ra t ive  Procedures Act, a hear ing  
was he ld  on t h e  accusa t ion  f i l e d  by S h e l l  O i l  Company p r o t e s t i n g  t h e  g ran t ing  
of a 5% r o y a l t y  award by t h e  S t a t e  t o  Pan American Petroleum Corporat ion on 
t h e  Middle Ground Shoal s t r u c t u r e .  A s  an exp lo ra t ion  incen t ive ,  t he  S t a t e  
reduces i t s  usua l  12+% r o y a l t y  t o  5% on -the f i r s t  l e a s e  on the  geologic  
s t r u c t u r e  i n  which i s  found commercial q u a n t i t i e s  of o i l  o r  gas .  Only one 
award i s  made pe r  s - t ruc tu re .  A 10-day hear ing  was he ld  on t h i s  p r o t e s t  
commencing August 4, b u t  t h e  f i n a l  recommendations of t h e  hear ing  o f f i c e r  
a r e  no t  expected u n t i l  e a r l y  i n  1965. A t  t h e  time the  S t a t e  awarded the  5% 
discovery  r o y a l t y  t o  Pan American Petroleum Corporat ion no r e g u l a t i o n s  
ex i s t ed  t o  c l a r i f y  t h e  genera l ized  s ta tements  regard ing  t h e  b a s i s  f o r  t h e  
award a s  found i n  t h e  b a s i c  s t a t u t e .  

F i n a l  c e r t i f i c a t i o n  was granted on t h e  Cook I n l e t  s t r u c t u r e  l y i n g  i n  the 
waters  of Cook I n l e t  about 20  mi les  nor th  of Middle Ground Shoal.  On November 
2 3  t h e  S t a t e  c e r t i f i e d  t h e  d iscovery  l e a s e  a s  q u a l i f y i n g  f o r  t he  reduced 
roya l ty .  Pan American Petroleum Corporat ion ope ra t e s  t h i s  l e a s e  f o r  i t s e l f ,  
S k e l l y  O i l  Company, P h i l l i p s  Petroleum, and S i n c l a i r  O i l  & Gas Company. Both 
t h e  Cook I n l e t  #1, which blew wild f o r  14  months, and t h e  Cook I n l e t  #1-A, 
which was used a s  a  r e l i e f  we l l  t o  c o n t r o l  t he  wild we l l ,  a r e  w i th in  the  
l e a s e .  Cook I n l e t  # l - A  was subsequent ly completed a s  a  shut - in  we l l  capable 
of  commercial product ion.  

S t a t e  of Alaska Lease Sa le s :  

Competit ive Sa l e  #13: On December 9,  1964, a  to ta l .  of 736,328 ac re s  
were leased f o r  t o t a l  bonus b i d s  of $5,619,967.57, an average of $7.63 per  
a c r e .  This  included 474,097 a c r e s  on t h e  A r c t i c  Slope f o r  $4,387,977.51, 
149,089 a c r e s  i n  Cook I n l e t  f o r  $1,055,868.09, and 113,142 ac re s  near  Kodiak 
f o r  $171,121.97. 
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Unit  Agreements f o r  which t h e  Pe.troleum Branch approved t echn ica l  d a t a  dur ing  
1964. 

L i t t l e  Twist Unit - 2'7,986 ac re s .  S i n c l a i r  O i l  & Gas Company, Operator .  - 
S l i d e  Mountain Unit  - 70,028.48 acres .  Aledo O i l  Company, Operator.  
Kahi l tna  River Uni t  - 65,600 ac re s .  Pure O i l  Company, Operator.  - 
Schrader UniL - 109,475 ac re s .  S i n c l a i r  O i l  & Gas Company, Operator.  
Sus i tna  S t a t e  Unit  -- 12,664 ac re s .  Humble O i l  & Refining Company, Operator.  
Eas t  Umiat Unit  - 64,290 ac re s .  B.P. Explora t ion  Co. (Alaska)  Inc. ,  Operator.  - 
Kuparuk Unit. - - 50,770 ac re s .  B.P. Explora t ion  Co. ( ~ l a s k a ) ,  Inc . ,  Operator.  

Pursuant t o  Sec t ion  2008.1 of t he  Alaska O i l  and Gas Conservation 
Regulat ions,  we l l  r eco rds  f o r  t h e  fol lowing w e l l s  d r i l l e d  i n  Alaska were r e l ea sed  
t o  t he  p u b l i c  dur ing  1964 through l o c a l  scout ing  s e r v i c e s  and reproduct ion  f i rms  
i n  Anchorage. 

Well Name and Number Operator 

Swanson River Unit 43-28 
Anchor River No. 1 
Soldotna Creek Unit  21-3 
Bering River Unit No. 2 
Swanson River Unit  21-22 
Soldotna Creek Unit  34-8 
S teda tna  Creek S t a t e  No. 1 
Soldotna Creek Unit  243-8 
Chaix H i l l s  Unit  No. 1-A 
Nenana No. 1 
Soldotna Creek Unit 32-5 
Swanson River Unit  34-16 
West Foreland No. 1 
Swanson River Unit 21.1-15 
Swanson River Unit  222-21 
West Forlc 233-16 
Swanson River Unit 221-33 
Chuit  S t a t e  No. 1 
Pittman No. 1 
Malaspina Unit No. 1 
Be l l  I s land  Unit  No. 1 
Swanson River Unit  14-33 
S t e r l i n g  Unit 43-28 
Middle Ground Shoal S t a t e  No. 1 
Swanson River Unit  1 2 - 2 2  
Cook I n l e t  S t a t e  No. 1 
Riou Bay No. 1 
Chui t  S t a t e  No. 2 
S-R-S S t a t e  No. I. 
Soldotna Creelc Unit  22-32 
Swanson River Unit  41-15 
Malaspina Unit  No. 1-A 
South Diamond Gulch Unit  No. 1 
White River Unit No. 2 
Taz l ina  Unit No. 1 

Standard O i l  Company of C a l i f o r n i a  
Standard O i l  Company of C a l i f o r n i a  
Standard O i l  Company of C a l i f o r n i a  
R ich f i e ld  O i l  Corporat ion 
Standard O i l  Company of C a l i f o r n i a  
Standard O i l  Company of C a l i f o r n i a  
Pan American Petroleum co rpora t ion  
Standard O i l  Company of C a l i f o r n i a  
Standard O i l  Company of C a l i f o r n i a  
Union O i l  Company of C a l i f o r n i a  
Standard O i l  Company of C a l i f o r n i a  
Standard O i l  Company of C a l i f o r n i a  
Pan American Petroleum Corporat ion 
Standard O i l  Company of  C a l i f o r n i a  
Standard O i l  Company of C a l i f o r n i a  
Standard O i l  Company of C a l i f o r n i a  
Standard O i l  Company of C a l i f o r n i a  
Super ior  O i l  Company 
Union O i l  Company of C a l i f o r n i a  
Colorado O i l  and Gas Corporat ion 
B r i t i s h  American O i l  Prod. Company 
Standard O i l  Company of C a l i f o r n i a  
Union O i l  Company of C a l i f o r n i a  
Pan American Petroleum Corporat ion 
Standard O i l  Company of C a l i f o r n i a  
Pan American Petroleum Corporat ion 
Standard O i l  Company of C a l i f o r n i a  
Super ior  O i l  Company 
S h e l l  O i l  Company 
Standard O i l  Company of C a l i f o r n i a  
Standard O i l  Company of C a l i f o r n i a  
Colorado O i l  and Gas Corporat ion 
Occidental  Petroleum Corporat ion 
Richf i e l d  O i l  Corporat ion 
Union O i l  Company of C a l i f o r n i a  



W e l l  R e c o r d s  t o  be R e l e a s e d  D u r i n g  1 9 6 5  
a n d  t h e i r  r e l ease  d a t e s  

W e l l  N a m e  a n d  N u m b e r  --.----- O p e r a t o r  D a t e  

N i n i l c h i k  N o .  1 
A n c h o r  P o i n t  U n i t  N o .  1 
S w a n s o n  R i v e r  U n i t  N o .  4 1 A - 1 5  
B e l u g a  R i v e r  U n i t  2 1 2 - 3 5  
B e l u g a  R i v e r  3 n i t  2 1 2 - 2 5  
S t r a n s o n  R i v e r  V n i t  1 4 - 2 2  
B e l u g a  R i v e r  U n i t  2 3 2 - 4  
T y o n e k  S t a t e  N o .  1 
S o l d o t n a  C r e e l c  U n i t  2 1 - 2  
S w a n  L a l c e  U n i t  N o .  2  
P 7 a s i l l a  S t a t e  N o .  I. 
F r i t z  C r e e k  N o .  1 
S w a n s o n  R i v e r  U n i t  2 1 - 3 4  
B e l u g a  R i v e r  U n i t  2 3 3 - 2 7  
S o l d o - L n a  C r e e l c  V n i - L  43-9 
S w a n s o n  R i v e r  U n i - t  14-9 
S o l d o t n a  C r e e k  U n i t  2 2 A - 3 2  
E u r e k a  i40. 2 
S w a n s o n  R i v e r  U n i t  3 4 - 2 8  
S w a n s o n  R i v e r  U n i t  14-15 ( R e m e d i a l )  
K e n a i  U n i t  43-9 
So ldo tna  C r e e k  Uni-ir. 2 1 - 1 6  
P ~ k i t e  R i v e r  U n i - t  no. 3 
M o o s e  Cree : ;  'To. 1 
K n i k  A r i c  S t a t e  go. 1 
M i d d l e  G r o u n d  Shoal S t a t e  N o .  1 
W i d e  B a y  N o .  1 
S o l d o t n a  C r e e k  U n i t  2 3 - 3  
G u b i k  N o .  1 
M i d d l e  G r o u n d  Shoal  S t a t e  N o .  2 

U n i o n  O i l  C o .  of C a l i f .  
S t a n d a r d  O i l  C o .  of C a l i f .  
S t a n d a r d  O i l  C o .  of C a l i f .  
S t a n d a r d  O i l  C o .  of C a l i f .  
S t a n d a r d  O i l  C o .  of C a l i f .  
S t a n d a r d  O i l  C o .  of C a l i ? .  
S t a n d a r d  O i l  C o .  of C a l i f .  
P a n  A m e r i c a n  P e t r o l e u r n  C o r l ? .  
S t a n d a r d  Oil C o .  of C a l i f .  
S i n c l a i r  O i l  & G a s  C o m p a n y  
B .  P  . E x p L o r a t i o n  C o n p a n y  
I E a l b o u t y  A l a s k a  O i l  C o n i p a n y  
S t a n c l a r d  O i l  C o .  of C a l i f .  
S t a n d a r d  O i l  C o .  of C a l i f .  
S t a n d a r d  O i l  C o .  of C a l i f .  
S t a n c l a r d  O i l  C o .  o E  C a l i f .  
S t a n d a r d  O i l  C o .  of C a l i f .  
A l e d o  O i l  C o r r ~ p a n y  
S t a n d a r d  O i l  C o .  of C a l i i ! .  
S t a n d a r d  O i l  C o .  of C a l i f .  
U n i o n  O i l  C o .  of C a l i f .  
S t a n d a r d  O i l  C o .  of C a l i f .  
B  .P  . Sxplora' i ion C o n i p a n y  
P a n  A m e r i c a n  P e t r o l e u r . ~  C o r p .  
U n i o n  O i l  C o .  of C a l i f .  
S h e l l  O i l  C o m p a n y  (s -R-S)  
R i c h f i e l d  O i l  C o r p o r a t i o n  
S t a n d a r d  O i l  C o .  of C a l i f .  
C o l o r a d o  O i l  & G a s  C o m p a n y  
P a n  A m e r i c a n  P e t r o l e u m  C o r p .  



Table X 
Sumnarv of S t a t i s t i c s  

Years 1959 - 1964 

D r i l l i n g  Permits Approved 
Exploratory VJells Spudded 
Oevelopnent Wells Spudded 
Wells Completed ( O i l )  
TTells Coripleted  as) 
Wells Abandoned 
Footage Dr i l l ed ,  Explcratory 
Footage Dr i l l ed ,  Development 
To ta l  Footage Dr i l l ed  
Average Bo.Active Rotary Rigs 
Average Daily O i l  Production 
S t a t e  O i l  & Gas l e a s e  acreage 

i n  e f f e c t  a t  y e a r ' s  end 
Federal  O i l  & Gas l e a s e  acreage 

i n  e f f e c t  a t  y e a r ' s  end 
Federal  payment of O i l  & Gas 

l e a s e  r e n t a l s  
Federal payment of O i l  & Gas 

l e a s e  roya l ty  
S t a t e  O i l  & Gas l e a s e  bonus 
S t a t e  O i l  & Gas l e a s e  r e n t a l  
S t a t e  O i l  & Gas l e a s e  r o y a l t y  

S t a t e  O i l  & Gas l e a s e  acreage 
issued (does no t  include t rans-  
f e r red  Federal l e a s e s  b u t  does 
include 13th Competitive Sa le , )  

Federal O i l  & Gas l e a s e s  
t r ans fe r red  t o  S t a t e  

Federal  O i l  & Gas l e a s e  
acreage issued 

Competitive 23 5,197 739,663 
Noncompetitive 143,353 116,970 

Total- 662,552 378,550 856,633 



Geologic F i e l d  Pa r ty  Idlonths 
Seismic Crew 1-lonths 
Gravi ty  Crew Months 
Magnetometer Crew Months 

Table  X 

Sumnary o f  S t a t i s t i c s  
(cont inued)  

Years 1959 - 1964 

Estimated I n d u s t r y  Expenditure s 

E ~ l o r a t i o n ( i n c 1 u d e s  g e o l o g i c a l  & 

geophys ica l  work, e-uploration 
d r i l l i n g  and a d m i n i s t r a t i v e  
expense. Does no t  i nc lude  money 
s p e n t  f o r  o i l  & gas  l e a s e s  
acqu i r ed  by i n d i v i d u a l s  & o u t  of  
S t a t e  companies.) 

Development d r i l l i n g  c o s t s  $ 4.,635,000 $ 696,350 

Product ion cos t s ( i nc1ud ing  
secondary recovery)  

Ref inery  c o n s t r u c t i o n  & maintenance $ 5,600,000 $ 2,200,000 

To ta l  i n d u s t r y  expendi tures  exclus-  
i v e  of market ing & s a l e s  a c t i v i t y  $30,654,000 $37,805,000 $42,405,000 $65,500,000 $65,859,000 $65,654,350 

F u l l  t i m e  y e a r  around employees of 
o i l  i n d u s t r y ,  excluding marketing 

Cumulative mileage low grade  roads  & 
se i smic  t r a i l s  b u i l t  by o i l  i n d u s t r y  

Cumulative mileage heavy duty  roads  
b u i l t  hy  o i l  i n d u s t r y  

Total Crude th rou  hput-Alaskan 2,600,000 5,993,600 
Ref inery ,  b a r r e q s  



EMPLOYMENT AND ACCIDENTS 

NO. of No.  o f  men Number of Accidents 
Mines (1) Employed (1) 1963 1964 

1963 1968 1963 1964 F a t a l  Nonfatal Fatal. Nonfatal 
P lacer  Mines 

Dredges 14 10 199 136 l 4 8 
Nonf l o a t  48 3 6 146 110 2 7  
Hydraulic LO 10 19  2 0 

Coal Mines 
Underground 
S t r i p  3 3 190 190 

Lode Mines 
Metal. ( 2 )  4  6  43 3 0  
Nonmetal (3) 6 6  1 2  12 

Petroleum 
Production & 
ExpLorat ion  

Explora t ion  
Metals 2 227 .-. 200 - - 
T o t a l s  16 0 141 1573 1453 1 147 142 

(I) Estimated 
( 2 )  Lode mines inc lude  lode, prospec tor  and i n t e r m i t t e n t  underground opera t ion  

and exp lo ra t ion  p r o j e c t s ,  excluding sand, g r a v e l  and s tone  ope ra t ions  
( 3 )  Includes jade,  l imestone and p e a t  

NOTE: The above d a t a  i s  compiled from information c o l l e c t e d  by t h e  Div is ion  of  
Mines and Minerals ,  t h e  U. S. Bureau of Mines, and t h e  Employment Secu r i ty  
Div is ion  and Sa fe ty  Div is ion  of t h e  Alaska Department of Labor. Many of 
t h e  small  mining ope ra t ions  a r e  p a r t  t ime, and o t h e r s  accomplish l i t t l e  
more than  assessment work. This  Div is ion  r e p o r t s  most of t h e s e  small  
o p e r a t o r s ,  whereas some of t h e  o t h e r  agencies  do no t  because t h e s e  
ind iv idua l s  and p a r t n e r s h i p s  do not  employ help.  Estimated average 
monthly insured  employment i n  t h e  Alaska Plining Indus t ry  f o r  1964 is 1137 
compared t o  1204 i n  1963 according t o  d a t a  compiled by t h e  R&A Sec t ion ,  
Employment Secu r i ty  Div is ion ,  Alaslca Department of Labor. 



REPORTS 

Geologic F ie ld  PJorlc 

A summary of 1964 f i e l d  work accomplished by t h e  mining cjeologis ts  and 
mining engineers  of t h e  Div is ion  i s  presented t o  i n d i c a t e  t he  type of  work 
being done a s  we l l  a s  t h e  r e s u l t s  of t h e  work i n  t h e  va r ious  a r eas .  Detai led 
r e p o r t s  and maps on t h e  va r ious  a r e a s  w i l l  be publ ished before  t he  1965 f i e l d  
season begins.  Notice w i l l  be given i n  -the monthly Nines and Petroleum 
B u l l e t i n  a s  t h e  r e p o r t s  become a v a i l a b l e .  The map on Page 52 shows t h e  
approximate l o c a t i o n  of t h e  va r ious  p r o j e c t s  by corresponding nutqbers. 

( 1 )  BEAR CREEK, Seward Peninsula  

G .  Nerreid,  ldining Geologis t  
50 square mi les  mapped 
August 1 - August 30, 1964 

Gold, Lead, Zinc 

The Bear Creel: d i s t r i c t  p rovides  t h e  b e s t  exposures along the  north-  
t r end ing  b e l t  of igneous roclcs which marks t h e  boundary between the  Seward 
Peninsula  block and the  ICusl~okwim geosyncl ine.  Bedrock i n  t he  map a rea  i s  mainly 
greens'cone, capped by T e r t i a r y  b a s a l t  e a s t  of Bear Creel<. The syen i t e  s tock 
southwest of  Bear Creel: was a l s o  inves t iga t ed .  

Bear Creek appears  t o  fol low a  major nor th- t rending  f a u l t .  Trachyte and 
s y e n i t e  d ikes  a r e  p re sen t  along Bear Creek and apparent ly  decrease i n  frequency 
away from it. A b i o t i t e - r i c h  s y e n i t e  near  t h e  Bear Creek a i r s t r i p  i s  c l o s e l y  
assoc ia ted  wi th  small  amounts of ga lena ,  s p h a l e r i t e ,  p y r i t e ,  and gold .  iiloderately 
anomalous q u a n t i t i e s  of l ead ,  copper and z inc  found i n  the s o i l  f o r  400 f e e t  
along the  p l a c e r  d i t c h  west  of t he  a i r s t r i p  may be a  oresl-.ern ex.tension of t h i s  
zone. The anonlalous a r e a  i s  1/4 mi le  west  oC t h e  Bear Creek showings. No 
d e p o s i t s  approaching o r e  grade and s i z e  were seen i n  t he  map area .  

Strearn sediment samples were taken throughout t h e  malz a r ea .  

( 2 )  BLUFF, Seward Peninsula  

G .  Herreid,  Mining Geologis t  
1 7  Square rni1.e~ mapped, 55 geochemical samples 
June 18 - J u l y  7 ,  1364 

Gold, Mercury 

This  e a s i l y  a c c e s s i b l e  a r ea  wi.Lh cons iderable  p a s t  p l a c e r  gold product ion  
and known lode gold p o s s i b i l i . t i e s  was inves.t iga-ted wi th  the  aim of evaluatiir_r 
t h e  lode  gold p o t e n t i a l .  Bedrock i n  t he  a r ea  i s  rnardle, o v e r l a i n  by s c h i s t .  
Known gold mine ra l i za t ion  appears  r e s t r i c t e d  t o  tile s c h i s t  near the r.~a.rble 
con tac t .  



Gold lodes  occur i n  a  tongue of s c h i s t  about 6 mi l e s  long by 1/8 mi le  wide 
which i s  info lded  wi-th a  g r e a t  recumbent fo ld  of marble which plunges g e n t l y  
northward. The product ive  p l a c e r s  i n  t he  a r e a  l i e  along the  same s t r u c t u r e .  
Prel iminary d a t a  i n d i c a t e  t h a t  a r e a s  of s c h i s t  up t o  s e v e r a l  hundred f e e t  wide 
ca r ry  $1 t o  $ 2  i n  gold and 0.1% a r sen ic .  Prospec t ing  of  the  gold d e p o s i t s  i s  
hampered by almost complete cover of t he  sch i s - t  by s c h i s t  d e b r i s  and tundra .  
Geochemical s o i l  sampling f o r  a r s e n i c  w i l l  probably provide a  means of roughly 
eva lua t ing  .the gold p o t e n t i a l  of t h e  s c h i s t  i n  covered a reas .  

The s t r u c t u r a l  f e a t u r e s  of i n t e r e s t  i n  t h e  a r e a  a r e  a  s t rong  p a r a l l e l i s m  of 
minor fo ld  axes throughout .ishe a r e a  and t h e  presence of a  s i n g l e  l a r g e  recumbent 
fo ld  of marble t h a t  pro.trudes above the  r e l a t i v e l y  £ l a - t  marble-schis-is con tac t .  
There i s  a  s t r i k i n g  s i m i l a r i t y  with t h e  s t r u c t u r e  a t  Omilak. 

( 3 )  OMILAK,  Seward Peninsula  

G.  Her re id ,  Mining Geologis t  
50 square mi l e s  mapped, 120 geochcnical  samples 
J u l y  8 - J u l y  31, 1964 

Lead, S i l v e r ,  Tin -- 

The geology and stream sediment geochemistry were mapped i n  an a rea  known 
t o  con ta in  lead  and s i l v e r  i n  lodes  and p l ace r  t i n .  The map a r e a  i s  under la in  
by marble and s c h i s t  except  along t h e  e a s t e r n  border  where greenstone and 
g r a n i t e  a r e  p r e s e n t .  The l ead - s i lve r  d e p c s i t s  were found t o  be con t ro l l ed  by 
g e n t l y  north-plunging folds subs id i a ry  t o  the major Ornilak a n t i c l i n e .  These 
d e p o s i t s  occur i n  marble 6 t o  7 mi l e s  west of  t h e  Darby g r a n i t e .  P lacer  t i n  
i s  known approximately 2 mi l e s  west of the  g r a n i t e .  A zonat ion of mineral  
depos i t s  i n  which t i n  e x i s t s  near t he  g r a n i t e  and l ead - s i lve r  f a r t h e r  away 
appears  t o  be p re sen t .  The Darby g r a n i t e  i s  elongated north-south p a r a l l e l  
t o  t h e  fo ld ing  along i t s  west  f lank  i n  t h e  map a r e a  and i n  t he  reg ion  south of 
t h e  map a-rea. There i s  a  b e t t e r  than  average p o s s i b i l i t y  t h a t  t h e  reg ion  south 
of t he  map a rea  con ta ins  a d d i t i o n a l  l e a d - s i l v e r - t i n  d e p o s i t s .  

Geochemical ana lyses  i n d i c a t e  t h a t  s t rong  Lead anomalies a r e  p r e s e n t  i n  t he  
stream sediments below t h e  known lead depos i t s .  Any i n t e r e s t i n g  lead  d e p o s i t  
which c rops  o u t  should produce an anomaly i n  t he  stream sediments.  

Fold axes throughout the  map a rea  a r e  n e a r l y  p a r a l l e l  t o  one another .  This  
s t r u c t u r a l  homogeneity i s  s i m i l a r  t o  t h a t  found a t  Bluf f .  Plunging f o l d s  
appear t o  have con t ro l l ed  t h e  depos i t i on  of o r e  i n  both a reas .  



( 4 )  RICI-IARDSON AREA, De l t a  River D i s t r i c t  

R .  Saunders & W .  Burand, Mining Engineers  
2 5  square mi les  of stream sediment sampling 
Augus-t 10 - August 20, 1964 

Copper, Lead, Zinc, Molybdenum 

Seventy-three geochemical saiilples of stream sediments were t e s t e d  i n  the  
f i e l d  and l a t e r  s e n t  t o  .the D i v i s i o n ' s  assay o f f i c e s  f o r  a n a l y s i s .  Duplicate  
samples were a l s o  s e n t  t o  a  commercial l abo ra to ry .  Background va lues  f o r  
copper,  l ead ,  z inc  and molybdenum were lower than found i n  o-ther a r eas  i n -  
v e s t i g a t e d .  Sampling ind ica t ed  a  northwest t rending  mineral ized zone. A 
complete d e t a i l e d  r e p o r t  and geochemical map w i l l  be  publ ished p r i o r  t o  t h e  
1965 f i e l d  season. 

( 5 )  RAINY CREEK, Del ta  River D i s t r i c t  

Arthur Rose, Mining Geologis t  
51 square mi l e s  covered by mapping and stream sediment sampling 
J u l y  7-27 ,  August 3-14, September 7 - 1 1 ,  1964 

Copper, Nickel,  Gold, Asbestos 

This  area i s  i n  t he  c e n t r a l  Alaska Range j u s t  west of t he  De l t a  R i v e r  
and Richardson Highway. Most of t h e  dra inage  of Rainy Creel; and Broxson 
Gulch was mapped, p l u s  small  a r e a s  near copper-niclcel shows a t  Rainbow 
Mountain and on t h e  west s i d e  of  t h e  De l t a  River oppos i te  Rainbow fiountain. 
The rocks p r e s e n t  i n  t he  a r e a  inc lude  s c h i s t  and g n e i s s ;  p re-Miss i ss ippian(?)  
s l a t e ,  yreenstone and d i o r i t e ;  Pennsylvanian ( ? )  s i l i c i c  vo lcan ic s ,  a n d e s i t i c  
vo lcan ic s  and l imes tones ;  Permian ( ? )  l imestone and black s h a l e ;  ~ r i a s s i c ( ? )  
b a s i c  volcanics ;  u l t ran laf ic  and gabbroic  i n t r u s i v e s ,  some of which a r e  a l t e r e d  
t o  amphibole " s e r p e n t i n i t e s " :  and T e r t i a r y  sediments.  The s c h i s t  and gne i s s  
a r e  t h r u s t - f a u l t e d  over  t h e  o t h e r  rocks on the  nor th  s i d e  of t h e  a rea .  Severa l  
l a r g e  normal f a u l t s  s t r i k e  approximately east-west  and c u t  t he  younger rocks 
i n t o  s e v e r a l  f a u l t  b locks .  

Copper and n i cke l  mine ra l i za t ion  i s  a s soc i a t ed  with t h e  ultramaf i c  and 
gabbroic  rocks. The copper-nickel prospec t  a t  Rainbow Mountain c o n s i s t s  of 
small  massive s u l f i d e  l e n s e s  i n  p e r i d o t i t e ,  and disseminated s u l f i d e s  i n  a  
small  body of b a s i c  gabbro. In  t h e  Rainy Creek area ,  small  bodies  of massive 
s u l f i d e  mine ra l i za t ion  occur  i n  skarn zones assoc ia ted  with t h e  u l t r amaf i c  and 
gabbroic  rocks,  and disseminated copper s u l f i d e s  occur i n  s e v e r a l  small  bodies  
of gabbro. None of t h e  copper-nickel showings so f a r  known appear t o  be of o r e  
grade and tonnage, b u t  a t  l e a s t  seven groups of stream sediment samples a r e  
weakly t o  moderately anomalous i n  copper (200-400ppm) and need more follow-up 
worlr. The u l t r a n a f i c  roclcs a r e  known t o  extend eastward from the  a r e a  mapped, 
and a l s o  appear t o  extend f a r t h e r  west.  Fur ther  mapping of t h i s  zone i s  
planned f o r  1965. 



( 6 )  PAXSON, Chistochina D i s t r i c t  

A.  Rose, Mining Geologis t  and R .  Saunders, Mining Engineer 
7 5  square mi les  of  geo log ica l  mapping and 150 square mi les  of 
stream sediment sampling 
June 2 - August 14, 1964 

Copper 

Reconnaissance geologic  mapping covered an a r e a  near  t h e  Richardson 
Highway from Mile 165 t o  Mile 195, with more d e t a i l e d  mapping west of Paxson 
where small  copper showings a r e  Icnown. I n  t h e  southern  p a r t  of t h e  a r e a ,  
greenstone s c h i s t  and a s soc i a t ed  metasedimentary rocks have been in t ruded  by 
a v a r i e t y  of inafic-rich d i o r i t e s .  The metamorphic rocks have east-west  t r ends  
west of t h e  Richardson Highway, b u t  curve southward near  t he  1-Iighvray. Severa l  
q u a r t z  d i o r i t e  i n t r u s i v e s  c u t  t h e  metamorphic rocks and t h e  d i o r i t e .  No 
mineral  showings of i n t e r e s t  were found i n  t h i s  p a r t  of t h e  a rea .  

Near Paxson, a t h i c k  u n i t  o f  shallowly-dipping b a s i c  volcanic  flows i s  
exposed. This  u n i t  may c o r r e l a t e  with t h e  Nilcol.ai greenstone.  About L O  
mi les  west of Paxson, t h e  vo lcan ic s  a r e  in t ruded  by d i o r i t e .  Ten copper 
showings were loca t ed  i n  t h e  vo lcan ic s  near  Paxson h u t  none a r e  very l a r g e .  
They c o n s i s t  of cha l copyr i t e ,  b o r n i t e  and c h a l c o c i t e  wi th  q u a r t z ,  c h l o r i t e  
and ep ido te  i n  v e s i c u l a r  zones, i r r e g u l a r  pods and v e i n l e t s .  The b e s t  
showing, which has  been 1;nown f o r  s e v e r a l  yea r s ,  i s  near  Mile 7 of t h e  
Denal i  Highway. The showings a r e  most common i n  a northwest-trending zone 
a mi le  o r  two wide pas s ing  approximately through Paxson. The zone may be  
con t ro l l ed  by s t r u c t u r e  o r  by a u n i t  of r e l a t i v e l y  t h i n  v e s i c u l a r  flows i n  
the volcanics .  A d e t a i l e d  geochemical map w i l l  be publ ished.  

( 7 )  AHTELL CREEK AREA, Slana D i s t r i c t  

D. R ich ter ,  Mining GeoLogist 
80 square mi les  mapped 
Jane 23 - August 2'7, 1964 

Copper, Lead, Zinc, Molybdenum, S i l v e r  

Approximately 110 square mi l e s  of  r e l a t i v e l y  d e t a i l e d  mapping ( s c a l e :  
l M = l / 2  m i l e )  has  been completed i n  t h e  S lana  d i s t r i c t  of sou thcen t r a l  Alaska 
during -the p a s t  two f i e l d  seasons. Concurrent wi th  t h e  f i e l d  mapping,more 
than 400 stream sediment samples have been c o l l e c t e d  and analyzed f o r  heavy 
metal  conten t .  During t h e  1963 f i e l d  season a small  s i l ve r - l ead  d e p o s i t  and 
s t rong  geochemical anomaly were discovered.  Upon r e l e a s e  of t h i s  information 
t o  t h e  p u b l i c  i n  January 1964, t h e  d e p o s i t  was s taked and i s  c u r r e n t l y  be ing  
explored.  A pre l iminary  geologic  r e p o r t  based on the  1963 f i e l d  work on t h e  
Ahtel.1 Creek a r e a  i n  t h e  S lana  d i s t r i c t  was publ ished i n  14ay 1964. 



The dominant geologic  f e a t u r e  i n  t he  Slana d i s t r i c t  i s  a  l a r g e ,  zoned 
q u a r t z  monzonite s tock which i s  informal ly  r e f e r r e d  t o  a s  t he  Alltell  Creek 
p lu ton .  The p lu ton  t r ends  n o r t h e r l y  i n  an i r r e g u l a r  manner from t h e  nor thern  
l i m i t  of p re-Ter t ia ry  rock exposure t i~rougll  t he  e n t i r e  mapped a rea .  Contact  
r e l a t i o n s h i p s  wi th  t h e  interbedded volcanic-sedimentary country rock assem- 
b lage  i n d i c a t e s  t h a t  t h e  p lu ton  was emplaced r e l a t i v e l y  pas s ive ly .  The 
p lu ton  c o n s i s t s  of a  core  of coarse-grained p o r p h y r i t i c  q u a r t z  monzonite, an 
in te rmedia te  zone of  medium t o  coarse-grained equigranular  q u a r t z  monzonite 
and a  very i r r e g u l a r  border  zone of f ine-grained q u a r t z  monzonite, o r tho-  
c l a se - r i ch  rock, s i l i ca -ca rbona te  rocl:, and masses of unassimilaked b u t  
h igh ly  al . tered country rock. B i o t i t e  i s  t h e  p r i n c i p a l  rnafic mineral  i n  the  
core  of t h e  p lu ton ,  whereas hornblende i s  doininant i n  the  in te rmedia te  and 
border zones. 

The edge of a  l a r g e  stoclc of d i o r i t e - q u a r t z  d i o r i t e  t rending  nor th-  
wes t e r ly  p a r a l l e l  t o  t h e  Alaska Range i s  exposed i n  the  n o r t h e a s t  corner  of 
t h e  map area .  The rock i s  very heterogeneous, ranging from dark f ine-grained 
b i o t i t e  d i o r i t e  t o  l i g h t ,  coarse-grained hornblende-b io t i te  q u a r t z  d i o r i t e .  
The e f f e c t s  of au tob recc i a t ion  and au to in t rus ion  a r e  gene ra l ly  conspicuous. 
Smaller s tocks  and p lugs  of d i o r i t e ,  and d i k e s  of hornblende y ranod io r i t e -  
d i o r i t e  porphyry, - tha t  appear t o  be g e n e t i c a l l y  r e l a t e d  t o  -the l a r g e r  
d i o r i t e  mass, occur throughout t h e  a rea .  

In  t h e  sou theas t  corner  of t h e  a r e a  a  d i f f e r e n t i a t e d  b a s i c  s i l l ,  probably 
l e s s  than  100 f e e t  t h i ck ,  i s  exposed i n t e r m i t t e n t l y  over a  l eng th  of 
approximately one mi le .  T h e  s i l l  ha s  a  cjabbro core  and a coarse-y-rained 
pe r ido t i t e -py roxen i t e  base .  Srnall d i k e s  of mica p e r i d o t i t e  (!:ir,~berlite) 
a r e  p r e s e n t  w i th in  t h e  s i l l  and nearby bedded country rock. 

I y d r o t h e r m l  a l t e r a t i o n  has  a f f ec t ed  inuch of t he  rock i n  tlie a r e a  
and s u l f  ide-bearing quartz-carbonate  ve ins  a r e  r e l a t i v e l y  comi-ilo!.~. The 
p r i n c i p a l  a l - te red  a r e a s  and ve in  d e p o s i t s  occur  wi-thin o r  i n  c l o s e  proximity 
t o  Erie border  zone or' -the g u a r t z  monzoili-i-,e jL;luton. I n  t he  sl-Lcrccl a r eas  
t h e  rocks  have been l a r g e l y  replaced by q u a r t z ,  cazbonate,  i : y r i t e ,  and 
se r i c i ' i e  and l o c a l l y  nay con ta in  minor amou~lts of cha.lcopyrj.te. The quar tz -  
carbonate  ve ins  g e n e r a l l y  c a r r y  varying amounts of pyr i . t e ,  chalco~:yri 'ce ,  
galena., s p h a l e r i t e  and t e t r a h e d r i t e .  Do-LII .the a1  kera t ion  and vein-type 
minera l iza- t ion  a r e  apparent ly  q e n e t i c a l l y  r e l a t e d  t o  tile cluarta n~onzonite  
p lu ton .  I r r e g u l a r  a r e a s  o r  zones of disser,~ina.ted chalcopy-ri-Le a r e  p r e s e n t  
i n  t h e  l a r g e r  diori-ire i n - t ru s ive ,  e s p e c i a l l y  along i-ts contac-k wi.th t h e  
bedded country roclr . 

A number of st re an^ sedinen'i yeochei~,~ical  anomalies were cle-Lccted durirlq 
t h e  1964 f i e l d  season,  wi th  metal  concent ra t ions  a s  high a s  1000 ppr!l Cu, 
+lo00 ppm Zn, 500 ppm Pb, and 25 ppm Pio. Most of t h e s e  a r e  on s t reams 
d ra in ing  t h e  border  zone of t h e  Ah te l l  Creek p lu ton  and t h e  c o n t a c t  of 
t h e  d i o r i t e - q u a r t z  d i o r i - t e  i n t r u s i v e ;  none were found i n  s t reams d r a i n i n g  
only  t h e  core  o r  inLermediate zone of t h e  Ah te l l  Creel: p lu ton  and only  a  
few weal: ano~nal ies  were de tec ted  on s t reams d ra in ing  bedded coun-try rocl:. 



Many of t h e  anomalies a r e  r e l a t e d  t o  known a l t e r e d  a r e a s  i n  t h e  Ah te l l  
Creels. p lu ton  border  zone and mineral ized zones i n  t he  d i o r i t e - q u a r t z  d i o r i t e  
i n t r u s i v e ,  however, some have no ready e:cplanation. 

In  gene ra l ,  t h e  favorable  igneous geology and 5 r u c t u r e ,  and widespread 
a l t e r a t i o n  and mine ra l i za t ion  lead  t o  an o p t i m i s t i c  economic a p p r a i s a l  f o r  
t h e  Slana d i s t r i c t .  A geochemical map of t h e  d i s t r i c t  w i l l  be publ ished i n  
t h e  opring of  1965 and continued d e t a i l e d  i n v e s t i g a t i o n s  a r e  planned f o r  t h e  
1965 f i e l d  season. 

( 8 )  ROCK CREEK AREA, Mentasta Mountains 

D .  Rich ter ,  Mining Geologis t  
16 square mi l e s  mapped 
August 29 - 31, 1964 

Molybdenum - 
R reconnaissance survey of t h e  Roclc Creek molybdenum p rospec t  and 

surrounding a rea  was made a t  t h e  end of t h e  1964 f i e l d  season. Of p r i n c i p a l  
i n t e r e s t  i n  t h e  a r e a  i s  a  b e l t  of very  heterogeneous d i o r i t e ,  approximately 2 
mi l e s  wide, t h a t  t r e n d s  i n  t h e  gene ra l  d i r e c t i o n  of t h e  d i o r i t i c  rocks i n  
t h e  S lana  d i s t r i c t ,  20 mi l e s  t o  t h e  northwest .  The roclcs range from dark 
pyroxeni tes  t o  l igh t -co lored  f e ldspa r - r i ch  d i o r i t e s  and a r e  both  f o l i a t e d  
and massive. A zone of g n e i s s i c  monzonite and s y e n i t e  up t o  2,000 f e e t  
wide, occurs  along t h e  south c o n t a c t  of t he  d i o r i t e .  Simple quar tz -  
o r t h o c l a s e  pegmat i tes  and q u a r t z  ve ins ,  which occas iona l ly  con ta in  minor 
s u l f i d e s ,  a r e  r e l a t i v e l y  common i n  t h e  g n e i s s i c  rocks.  To t h e  no r th ,  t h e  
d i o r i t e  i s  i n  con tac t  wi th  r e l a t i v e l y  f l a t - l y i n g  s h a l e  and massive l imestone.  
The zone of g n e i s s i c  rocks  m a y  poss ib ly  represent the  western continuation 
of  t h e  Cooper Pass  f a u l t ,  a  major s t r u c t u r a l  f e a t u r e  i n  south c e n t r a l  Alaska. 

bicilybdenite and minor cha l copyr i t e  occur  i n  one of t h e  small  pegmati tes  
i n  t h e  monzonite-syenite gne i s s  zone near  t h e  head of  Rock Creelc. Although 
t h e  d e p o s i t  i t s e l f  i s  no t  of p a r t i c u l a r  economic importance, t h e  gene ra l  
geology of  t h e  a r e a  i s  favorable ,  and because of i t s  s i m i l a r i t y  t o  t h a t  of 
t h e  S lana  d i s t r i c t ,  warran ts  a d d i t i o n a l  reconnaissance study. 

( 9 )  TALKEETNA MOUNTAINS, Willow Creek D i s t r i c t  

M. J a spe r ,  Mining Engineer 
Stream sediment sampling 
June 15  - August 30, 1964 

Copper, Zircon, Molybdenum - 
One stream bed a t  Sheep Mountain on t h e  Glenn Highway y ie lded  a 

sample h igh  i n  copper con ten t .  Two o the r  nearby s treams c a r r i e d  i n t e r e s t i n g  
concen t r a t e s  of s u l f i d e s  and z i r con ,  thereby sugges t ing  t h a t  f u r t h e r  work 
i s  warranted i n  s p i t e  of t h e  apparent  s c a r c i t y  of t r a c e  element i n d i c a t i o n s .  
Along t h e  Sus i tna  Highway ( S t a t e  Highway No 3), only an anomalous z inc  
sample was found, b u t  panned concen t r a t e s  showed abundant z i r c o n  i n  s e v e r a l  
s t reams.  



I n  t h e  Willow Creek D i s t r i c t ,  anomalous copper  was found i n  s e d i m e n t s  
o f  t h r e e  t r i b u t a r i e s  t o  C r a i g i e  Creek,  and anomalous z i n c  and molybdenum 
i n  two C r a i g i e  Creek t r i b u t a r i e s ,  i n  Grubs take  Gulch,  and i n  an upper 
Willow Creek t r i b u t a r y .  On t h e  L i t t l e  S u s i t n a  s i d e  o f  t h e  d i s t r i c t ,  anomalous 
copper  and molybdenum were found i n  t h e  Reed Creek sed iment  below G l a c i e r  
Creek.  

While no o u t s t a n d i n g  anomalous a r e a  was found i n  t h e s e  t h r e e  a r e a s  o r  
d i s t r i c t s ,  a  number o f  t h e  i n d i v i d u a l  anomal ies  i n d i c a t e  p o s s i b i l i t i e s  t h a t  
shou ld  be i n v e s t i g a t e d  f u r t h e r .  The fo r thcoming  r e p o r t  and map w i l l  b e  o f  
a s s i s t a n c e .  

A r t h u r  Rose,  Mining G e o l o g i s t  
1 s q u a r e  m i l e  mapped 
June  2-3, 1964 

Chromi t e  

Smal l  amounts o f  c h r o m i t e  have been  known f o r  many y e a r s  n e a r  E k l u t n a  
between Anchorage and Palmer.  The chromi te  o c c u r s  i n  d u n i t e  p o r t i o n s  of  
a  l a r g e  l a y e r e d  u l t r a m a f i c  i n t r u s i v e  composed l a r g e l y  o f  p y r o x e n i t e .  From 
mapping done t o  date, the dunite and associated chrorni te  a p p e a r s  t o  o c c u r  
n e a r  t h e  marg ins  o f  t h e  body. The u l t r a m a f i c  i n t r u s i v e  p r o b a b l y  o c c u r s  
i n  t h e  same s t r u c t u r a l  zone as t h e  chromi te -bea r ing  b o d i e s  on t h e  Kenai 
P e n i n s u l a .  F u r t h e r  mapping and i n v e s t i g a t i o n  o f  t h e  E k l u t n a  a r e a  i s  p lanned  
f o r  1365.  

( 1 1 )  NELLIE JUAN, P r i n c e  W i l l i a m  Sound 

G.  H e r r e i d ,  Mining G e o l o g i s t  
12  s q u a r e  m i l e s  mapped 
September 1 0  - September 1 7 ,  1964 

Gold 

A s t r i p  of  abou t  1 x 12  m i l e s  was mapped a l o n g  t h e  e a s t  s i d e  o f  N e l l i e  
Juan R i v e r  from Lake N e l l i e  J u a n m t h e a s t  toward P o r t  N e l l i e  Juan.  The 
bedrock  i s  graywacke and s l a t e .  Q u a r t z  v e i n s  a r e  s p o r a d i c  th roughout  t h e  
a r e a ,  b u t  l i t t l e  e v i d e n c e  of  m i n e r a l i z a t i o n  was s e e n .  Geochemical s t r e a m  
sed iment  samples  were  t a k e n .  

(12)  BAY OF ISLES-DRIER BAY AREA, Knight  I s l a n d ,  P r i n c e  W i l l i a m  Sound 

D .  R i c h t e r ,  Mining G e o l o g i s t  
25 s q u a r e  m i l e s  mapped 
May 27 - J u n e  1 7 ,  1964 

Copper 

F i e l d  mapping a t  a  s c a l e  o f  1"=1/2 m i l e  o f  a  4 t o  5 m i l e  wide  band,  



approximately 10 mi l e s  long,  t rending  n o r t h e a s t  ac ros s  c e n t r a l  Knight I s l and  
was completed dur ing  the  1964 f i e l d  season. This  work, begun i n  1963, h a s  
been d i r e c t e d  p r i m a r i l y  toward a  b e t t e r  understanding of t h e  genes i s  and 
con t ro l  of t h e  many small  massive s u l f i d e  d e p o s i t s  which occur  throughout 
t h e  a r ea ,  and i f  p o s s i b l e ,  t o  use t h i s  knowledge i n  f o s t e r i n g  mineral  
exp lo ra t ion  on Knight I s l and  and o t h e r  a r eas  where the  geologic  environment 
i s  s i m i l a r .  

Knight I s l and  i s  unde r l a in  c h i e f l y  by a  wide and somewhat anomalous band 
of greenstone l a v a  flows wi th in  t h e  t h i c k  c l a s t i c  sedimentary assenhlage of 
t h e  Chugach Mountain geosyncl ine.  The rocks  a r e  isocl inal1.y folded and have 
been s u b j e c t  t o  low grade r eg iona l  metan~orphism. P r i o r  t o  t h i s  s tudy no 
d e t a i l e d  geologic  information was a v a i l a b l e  f o r  the  a r e a ,  and .the r e l a t i o n -  
s h i p  of t h e  Knight I s l and  greens tones  t o  t h e  sedimentary roclcs of t h e  geo- 
sync l ine  exposed elsewhere i n  t h e  Sound was i n  doubt. Based on our  1963-64 
f i e l d  work, a  much c l e a r e r  p i c t u r e  now emerges of t h e  s t r u c t u r e  and 
s t r a t i g r a p h y  of Knight I s l and .  From west  t o  e a s t  ac ros s  t h e  i s l a n d ,  t h e  
rocks  c o n s i s t  of interbedded s l a t e  and p i l l o w  greenstone,  p i l l ow greenstone,  
massive semi-schis tose greens tone ,  and interbedded s l a t e  and p i l l ow green- 
s tone .  Except a t  t he  nose of f o l d s ,  bedding, c leavage,  and s c h i s t o s i t y  
a r e  all .  v i r - t u a l l y  p a r a l l e l  and gene ra l ly  t rend  N t o  N30E with  v e r t i c a l  t o  
s t e e p  d ips .  Minor s t r u c t u r e s  i n d i c a t e  t h e  presence of a l a r g e  a n t i c l i n e  
o r  an t i c l i no r ium wi th  i t s  p r i n c i p a l  a x i s  roughly fol lowing the  b e l t  of 
massive greenstone down t h e  c e n t e r  of t h e  i s l a n d .  Hence t h e  s l a t e -p i l l ow 
greenstone u n i t s  on t h e  e a s t  and west s i d e s  of t h e  i s l a n d  a r e  apparent ly  
t h e  same and o v e r l i e  an unknown th i ckness  of o l d e r  massive volcanics .  

A number of shear  zones o r  zones of s t rong  s c h i s t o s i t y  a r e  p r e s e n t  i n  
the  massive and p i l l o w  greenstone.  These zones, t rending  p a r a l l e l  t o  t h e  
rnajor&ld axes,  a r e  upwards of  1000 f e e t  wide and have been t r aced  a s  f a r  
no r th  a s  t h e  Bay of I s l e s .  None have been recognized i n  t he  s l a t e - p i l l o w  
greenstone u n i t s  a s  ev iden t ly  a l l  deformational  s t r e s s  h a s  been r e l i e v e d  
by movement along t h e  t h i n  s l a t e  bands. A major f a u l t  zone may u n d e r l i e  
t h e  Bay of I s l e s  and t h e  West A r m  ex tens ion  of t h e  Bay of I s l e s .  From 
West A r m  t h i s  p o s s i b l e  f a u l t  ev iden t ly  fo l lows  a  c u r v i l i n e a r  pa th  t o  t he  
southwest ac ros s  t h e  i s l a n d  where it may jo in  wi th  t h e  westernmost of t h e  
major shear  zones. Nei ther  t h e  shear  zones i n  t h e  massive greenstone nor t h e  
e a s t e r n  s l a t e -p i l l ow greenstone u n i t  cont inue nor th  of t h e  f a u l t .  The pro- 
jec ted  a r e a  of t h e s e  s t r u c t u r e s  and rocks on t h e  no r th  shore of t he  Bay of 
I s l e s  i s  occupied by massive greenstone s i m i l a r  t o  the rocks i n  t he  co re  
of t h e  a n t i c l i n e ,  i n d i c a t i n g  minimur~l r i g h t  l a t e r a l  movement of 2 t o  4 mi les .  

Discontinuous pods, l enses ,  and i r r e g u l a r  hodies  of massive s u l f i d e s  
( p y r r h o t i t e ,  cha l copyr i t e ,  and cuban i t e )  a r e  found throughout t h e  a r e a  b u t  
a r e  p r i n c i p a l l y  concentrated i n  t h e  major shear  zones. The s u l f i d e s  were 
apparent ly  depos i ted  w i t h i n  t h e  shear  zones, where (1) s u b t l e  changes i n  
t h e  d i r e c t i o n  of shear ing ,  ( 2 )  abrupt  warping of s c h i s t o s i t y  around 
competent rock masses, and ( 3 )  r o t a t i o n  of competent rock masses, could 
produce l o c a l  a r e a s  o f  reduced p re s su re .  The source of t h e  metal  elements 



and s u l f u r  i s  be l ieved  t o  be t h e  greenstone country rock r a t h e r  than  hypo- 
t h e t i c a l  underlying igneous i n t r u s i v e  body. A t r a c e  element s tudy of t he  
Knight I s land  rocks  which i s  p r e s e n t l y  underway may h e l p  t o  answer some of 
t he  ques t ions  i n  regards  t o  t h e  o r i g i n  of t hese  d e p o s i t s .  

With t h e  p o s s i b l e  except ion  of t h e  massive s u l f i d e  body a t  Rua Cove, 
none of t h e  lcnown d e p o s i t s ,  nor t h e  few small d e p o s i t s  discovered dur ing  
t h e  course of  t h e  p r e s e n t  i n v e s t i g a t i o n s  appear t o  be economically i n t e r e s t i n g .  
Moreover, geochemical s t u d i e s  dur ing  t h e  1964 season f a i l e d  t o  r evea l  any 
anomalous meta l  concen t r a t ion  i n  32 s t reams t h a t  d r a i n  t h e  west s i d e  of t h e  
i s l a n d .  

No f u r t h e r  f i e l d  work i s  planned f o r  Knight I s l and .  A d e t a i l e d  geologic  
r e p o r t  and map w i l l  be  publ ished i n  1965. 

( 1 3 )  MIDAS MINE-SULFIDE GULCH 

Arthur Rose, I~lining Geologis t  & Robert Saunders, Mining Engineer 
9 square mi les  of geo log ica l  mapping and 60 square mi les  of 
stream sediment coverage 
August 1 7  - September 3, 1964. 

Copper 

T h i s  area i s  loca t ed  a few mi les  south of Valdez. An east-west  b e l t  
of greenstone l i e s  i n  a  t h i c k  sequence of weakly t o  moderaWJy f o l i a t e d  s l a t e  
and graywacke. Occurrences of copper mine ra l i za t ion  a r e  found along t h e  
greenstone b e l t  and a t  t h e  Midas Mine. 

Ore a t  t h e  Midas Mine occurs  i n  ve ins  conta in ing  q u a r t z ,  p y r i t e ,  
p y r r h o t i t e ,  cha l copyr i t e ,  and s p h a l e r i t e .  The ve ins  fol low a shear  zone 
sub -pa ra l l e l  t o  t h e  f o l i a t i o n ,  and a r e  l oca t ed  ad jacen t  t o  a  plug of meta- 
d iabase  t h a t  appears r e l a t e d  t o  t h e  nearby greenstone b e l t .  A l imi t ed  number 
of assays  from t h e  Midas ve in  sugges t  g rades  of 3 t o  3.5% Cu and up t o  7% 
Zn with  low t o  moderate gold and v a r i a b l e  s i l v e r  va lues .  The ve in  i s  up t o  4 
f e e t  wide on t h e  one a c c e s s i b l e  l e v e l ,  b u t  wider p o r t i o n s  a r e  repor ted .  
Fur ther  sampling of t h e  workings and a  s o i l  geochemical s tudy t o  d iscover  
a d d i t i o n a l  ve ins  i n  t he  v i c i n i t y  a r e  suggested.  

The greenstone b e l t  south of t h e  Midas Mine extends from Jack Bay a t  
l e a s t  15  mi l e s  eastward t o  t h e  S u l f i d e  Gulch dra inage ,  and may extend 
eastward t o  t h e  Copper River ,  based on a e r i a l  observa t ions .  Copper shows 
along t h e  b e l t  c o n s i s t  of cha l copyr i t e  with p y r i t e  and p y r r h o t i t e  occurr ing  
a s  small  v e i n l e t s  i n  t he  greenstone s i l l s  and a s  l e n s e s  and ve in l eks  i n  t h e  
ad j acen t  metasediments. The l a r g e s t  observed copper showings have dimensions 
of a  few f e e t ,  a l though i r o n  s u l f i d e s  a r e  much more ex tens ive .  One s t rong  
s t r e a n  sediment copper anomaly and seve ra l  wealcer anomalies were obtained 
from streams d ra in ing  t h e  greenstone b e l t .  The zone i n  and ad jacent  t o  the  
greens-tone appears  t o  be t h e  most favorable  p a r t  of the  a r ea  f o r  f u r t h e r  
prospec t ing .  



(14) SOUTHEASTERN 

Division of Mines and Minerals Geochemical Report #1, Geochemical Inves- 
tiga:tions of Selected Areas i n  Southeastern Alaska, 1964, by C.F .  Herbert 
and W.H. Race, descr ibes  the  r e s u l t s  of geochemical sampling of stream 
sediments and i n d i c a t e s  bedrock where observed i n  each area .  The areas  
include : 

Skagway: Samples were taken from the  a.rea near the  old molybdenum prospect  
a t  C l i f ton  and the  lower por t ion  of t h e  Ta.iya Valley. 
Lynn Canal: Samples were talcen on the  mainland west of Sul l ivan Island a t  
Willia-n~ Henry Bay and Berners Bay. 
Taku  rive^: A few san~ples were taken near the  Canadian border.  
Gambier Bay: Samples were taken over a l a r g e  area  including an old copper 
prospect .  
S t ik ine  River: A few samples were talten near the  Canadian border. 
Ratz Har$= Samples were taken adjacent  t o  the  logging roads back of Ratz 
Harbor. 
Hol l i s :  Sa~nples were taken adjacent  to  Logging roads i n  the I4aybeso and -- 
Harr i s  Valleys. 
Kina Cove: Streams adjacent  t o  logging roads were sampled. -- 
Twelvemile A r E  Most of the  watershed of Tv?elvemile Creek was sampled. - 

Several  a reas  contain anomalous amounts of copper, lead ,  z inc ,  o r  
molybdenum and warrant fu r the r  prospecting.  
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14ining Costs  i n  Southeas.tern Alaska 

By C.F.  Herbert  

Southeastern Alaska ' s  n e a r e s t  neighbor,  t h e  Province of B r i t i s h  Columbia, 
produces about  a  q u a r t e r  b i l l i o n  d o l l a r s  annual ly  from i t s  mines, b u t  today t h e r e  
i s  no t  a  s i n g l e  opera t ing  mine i n  Southeastern Alaska. This  g r e a t  d i s p a r i t y  i s  
most f r equen t ly  a t t r i b u t e d  t o  lower c o s t s  and more favorable  t a x  s t r u c t u r e s  i n  
B r i t i s h  Columbia. Unfortunately,  t h i s  opinion i s  r a r e l y  based on a c t u a l  
comparisons of c o s t  o r  ana lyses  of taxes .  

Lack of mining ope ra t ions  i n  Southeastern Alaska prevents  a  d i r e c t  
comparison of mining c o s t s ,  b u t  an i n d i r e c t  co~nparison can be  made. This  i s  done 
by us ing  o r  adapt ing t y p i c a l ,  publ ished mining c o s t s  i n  I n t e r i o r  B r i t i s h  Columbia 
and applying these  t o  a  hypo the t i ca l  mine i n  Southeastern Alaska, using c o s t  
f a c t o r s  from analogous i n d u s t r i e s  o r  a c t i v i t i e s .  

Although t h i s  a r t i c l e  i s  l i m i t e d  t o  Southeastern Alaska, most of t h e  
information i s  d i r e c t l y  a p p l i c a b l e  t o  t h e  l a r g e r  a rea  i n  Southcent ra l  Alaska 
bordering on t h e  Gulf of Alaska, Pr ince William Sound and Cook I n l e t .  With 
allowance f o r  increased  f r e i g h t  r a t e s ,  t h e  comparison may a l s o  b e  h e l p f u l  i n  a r e a s  
wi th  r a i l  o r  road connect ion t o  Gulf p o r t s  and, a f t e r  adjustment  f o r  s h o r t e r  
shipping season and h igher  ocean f r e i q h t ,  t o  Bering Sea a reas .  

Various c o s t  f a c t o r s  a r e  d iscussed  and observa t ions  on t a x  laws a r e  made. 

Southeastern Alaska undoubtedly has  h igher  labor  c o s t s .  Comparisons of 
average week& earn ings  were made l a t e  i n  t h e  summer of 1964. These show: - 

Rat io  
A l a s k a / ~  .C . A l a  ska/Wa sh i nq ton  

Metal Mining 1.34 
O i l  and Gas (Alaslca/Alberta) 1.28 
Pulp and Paper 1.53 

1.18 
none 
1.38 

Payro l l  t a x e s  and workmen's compensation a r e  h igher  i n  Alaslca than  i n  
B r i t i s h  Columbia. Because of t h i s  and s i n c e  t h e  Alaskan metal  mine earn ings  a r e  
s t rong ly  inf luenced  by a  s ing le '  gold mining company i n  I n t e r i o r  Alaska, it is  
assumed t h a t  a l l  l abo r  c o s t s  i n  Southeastern Alaska w i l l  be  about  1 . 5  t imes those  
i n  B r i t i s h  Columbia. 

Suppl ies  

A s  noted above, p a y r o l l  t axes  i n  B r i t i s h  Columbia a r e  l e s s  t h a n - i n  Alaska. 
Notvever, t h e  t r u e  c o s t  of s o c i a l  b e n e f i t s  i n  Canada i s  h igher  than  i n  t h e  United 
S t a t e s  because both  Canadian Federa l  and P rov inc i a l  s a l e s  t a x e s  a r e ,  i n  p a r t ,  
reserved  f o r  such b e n e f i t s .  Besides h igher  Canadian d u t i e s  on imported i tems,  
t h e r e  a r e  s a l e s  t a x e s  of 11% a t  t h e  Federal  l e v e l  and 6% a t  t h e  P rov inc i a l  l e v e l  
( B r i t i s h  Columbia). Thus, i n  s p i t e  of f r e i g h t  c o s t s  t o  Southeastern Alaska, t h e  

c o s t  of mine s u p p l i e s  i n  t h a t  a r ea  i s  about  0 .9  t imes t h e  c o s t  i n  B r i t i s h  Columbia. 



Power 

Power c o s t s  vary g r e a t l y  from p lace  t o  p l ace  i n  B r i t i s h  Columbia, and t h e r e  
a r e  a r e a s  where such c o s t s  exceed those  i n  Southeas te rn  Alaska. However, t h e  power 
network i n  B. C .  f u r n i s h e s  low c o s t ,  o r  moderately low c o s t ,  power t o  many mining 
s e c t i o n s  ~f  t h e  province.  

In  Southeastern Alaska t h e  Snettisham p r o j e c t  w i l l  b e  ope ra t iona l  i n  a  few 
y e a r s ,  power from a  Canadian development on t h e  I s k u t  River i s  expected, and t h e  
low-power-cost Taiya p r o j e c t  near Skagway i s  being re-evaluated a s  a  p o s s i b l e  
j o i n t  U. S.  - Canada p r o j e c t .  In  a d d i t i o n ,  t h e r e  a r e  numerous small  water-power 
s i t e s ,  and easy acces s  t o  deep sea p o r t s  makes it poss ib l e  t o  o b t a i n  low c o s t  
r e s i d u a l  f u e l  o i l  o r  c o a l  from Cook I n l e t .  Low i n t e r e s t  r a t e s  on loans  f o r  power 
development a r e  u sua l ly  a v a i l a b l e  i f  t h e r e  i s  reasonable  proof of sus t a ined  demand. 

For t h e  purpose of comparison, it i s  assumed t h a t  Southeastern Alaska mine 
power c o s t s  f o r  some t ime w i l l  be  about 1 .5  t imes t h e  power c o s t s  u sua l ly  ob ta inab le  
i n  I n t e r i o r  B r i t i s h  Columbia. 

Prater Supply 

Water supply v a r i e s  sharp ly ,  b u t  f o r  t h e  most p a r t ,  Southeas te rn  Alaska has 
abundant water  t h a t  can be  developed a t  low o r  moderate c o s t ,  and t h e  q u a n t i t y  w i l l  
u s u a l l y  be  s u f f i c i e n t  t o  obv ia t e  t h e  need f o r  reclamation.  R e s t r i c t i o n s  on 
p o l l u t i o n  a r e  much t h e  same i n  B r i t i s h  Columbia and i n  Alaska. 

Adminis t ra t ive  Expense 

High q u a l i t y  management and engineering s e r v i c e s  a r e  much more r e a d i l y  
ob ta inab le  i n  B r i t i s h  Columbia than  i n  Southeas te rn  Alas1:a.. In f a c t  t h e r e  i s  a 
growing movement of mine managers and engineers  from Canada i n t o  t h e  U. S . ,  and 
more U. S. companies a r e  employing Canadian c o n s u l t a n t s  than  formerly. Higher 
admin i s t r a t i ve  and s t a f f  s a l a r i e s  w i l l  be r equ i r ed  i n  Southeastern Alaska. I t  i s  
es t imated  t h a t  t h e  t o t a l  of a l l  admin i s t r a t i ve  c o s t s  w i l l  be  1.3 t imes those  i n  
B r i t i s h  Columbia. 

Equipment 

Because of d u t i e s  and s a l e s  t a x e s ,  heavy duty  e a r t h  moving equipment such 
a s  i s  used i n  open c u t  mines c o s t s  cons iderably  more i n  Canada than  i n  t h e  U .  S .  

We note  t h a t  t h e  Vancouver, B. C .  c o s t  f o r  

l a r g e  t r a c t o r s  (duty f r e e )  i s  20% higher  than  i n  S e a t t l e ;  
d i e s e l  shovels  c o s t  45% more; and 
35-ton t rucks  c o s t  41% more. 

Lesser equipment such a s  smal l  t r u c k s ,  welders ,  shop equipment, e t c . ,  c o s t s  about 
20% more. 

In  s p i t e  of a d d i t i o n a l  f r e i g h t  c o s t s  t o  Southeastern Alaska it appears  t h a t  
equipment c o s t s  i n  Southeastern Alaska w i l l  be about  0.8 t imes those  i n  I n t e r i o r  
B r i t i s h  Columbia. 



Transpor t a t  ion 

Within t h e  l a s t  f i f t e e n  yea r s  B r i t i s h  Columbia has  g r e a t l y  improved and 
extended highway system and r a i l  and p o r t  f a c i l i t i e s .  ' f ie Lowered t r anspor t a -  
t i o n  c o s t s  a f fo rded  by t h e s e  improvements have made an important c o n t r i b u t i o n  to  
t h e  c u r r e n t  mining boom. Rail-barge f a c i l i t i e s  a t  Pr ince  Rupert and Vancouver now 
handle r a i l  t r a f f i c  t o  Cen t r a l  Alaslta and could be  used f o r  s i m i l a r  t r a f f i c  t o  
Southeas te rn  Alaslran p o r t s  where t h e  volume of f r e i g h t  is s u f f i c i e n t  t o  j u s t i f y  
t e rmina l  c o s t s .  

Southeas te rn  Alaska has  reasonably good steamer s e r v i c e  from S e a t t l e  w i th  
f r e i g h t  r a t e s  somewhat h igher  than  those  from Vancouver t o  p o r t s  along t h e  
nor thern  c o a s t  of B r i t i s h  Columbia and t o  r a i l  and highway p o i n t s  i n  I n t e r i o r  
B r i t i s h  Columbia. However, consol ida ted  shipping can be handled a t  cons iderable  
saving by c o n t r a c t  barge shipments. 

Southeas te rn  Alaska probably w i l l  no t  have a  developed road system wi th in  
t h e  next  t e n  y e a r s ,  b u t  t h e  new S t a t e  f e r r y  system provides  good s e r v i c e  between 
Southeas te rn  Alaska p o r t s .  The r a p i d  cons t ruc t ion  of logging roads,  many of which 
a r e  b u i l t  t o  high s tandards ,  a r e  making many minera l ized  a r e a s m d i l y  a c c e s s i b l e  
from p o r t s  o r  bays capable  of development. 

A l a r g e  po r t ion  of Southeastern Alaska i s  a c c e s s i b l e  t o  deep water ,  o r  can 
be  made a c c e s s i b l e  by use of e x i s t i n g  logging roads ,  o r  r e l a t i v e l y  s h o r t  new roads.  
Therefore,  shipment of o r e s  o r  concen t r a t e s  t o  t h e  Japanese market ( important  t o  
B. C. mines) w i l l  c o s t  no more than  shipment from t h e  B.  C .  c o a s t  and w i l l  c o s t  
s u b s t a n t i a l l y  l e s s  than  shipment from p o i n t s  i n  I n t e r i o r  B r i t i s h  Columbia. 

For t h e  purpose of t h i s  comparison it i s  es t imated  t h a t  inbound f r e i g h t  
charges on equipment, and cons t ruc t ion  and opera t ing  s u p p l i e s  w i l l  b e  h igher  i n  
Southeastern Alaslca but that outbound shipments of concen t r a t e s  w i l l  c o s t  l e s s  
than  charges on f r e i g h t  o r i g i n a t i n g  i n  I n t e r i o r  B r i t i s h  Columbia. 

cons t ruc t ion  C o s t s  

Alaskan cons t ruc t ion  c o s t s  have been hold ing  f a i r l y  s t eady  i n  r e c e n t  yea r s ,  
whi le  t hose  i.n B r i t i s h  Columbia have been climbing. Nevertheless ,  cons t ruc t ion  
c o s t s  (especi .a l .1~ road b u i l d i n g )  i n  Southeas te rn  Alaska a r e  h igher  and, f o r  a new 
mine, w i l l  p r ~ b a b l y  be  about 1.3 t imes t h e  c o s t s  i n  I n t e r i o r  B.  C .  

Comparison - of A l l  Costs  

The t a b l e  a t  .the end of t h i s  a r t i c l e  i l l u s t r a t e s  t h e  e f f e c t  of t h e  c o s t  
f a c t o r s  p rev ious ly  discussed.  Note t h a t  t h e  apparent  ope ra t ing  c o s t  of a  mine i n  
Southeastern Alaska is 15% higher  than  t h a t  of a  s i m i l a r  mine i n  B r i t i s h  Columbia. 

The B r i t i s h  Columbia c o s t s  a r e  adapted from c o s t s  a t  t h e  w e l l  managed 
3,000 ton  pe r  day ope ra t ion  of  Bethlehem Copper Corporat ion i n  t h e  Highland Valley 
i n  I n t e r i o r  B r i t i s h  Columhia. The c o s t  of  t h e  mining ope ra t ion  shows a  d i s t r i b u -  
t i o n  based on information t h a t  i s  no t  p a r t  of t h e  company's r eco rds ,  s i n c e  mining 
i s  done on c o n t r a c t .  Furthermore, t h e  concent ra t ion  r a t i o  i s  t h a t  which might be 
expected from a Southeastern Alaslca mine. Bethlehem has  an unusual ly h igh  
concen t r a t ion  r a t i o ,  s o  i t s  c o s t s  of concen t r a t e  shipment a r e  l e s s  than  shown i n  
t h e  t a b l e .  



Taxes 

There i s  no ques t ion  b u t  t h a t  t h e  Canadian, and B r i t i s h  Columbian, t a x  
s t r u c t u r e  i s  f a r  more a t t r a c t i v e  t o  t h e  developer  of new mines than  a r e  t h e  t a x  
laws a p p l i c a b l e  i n  Alaslta o r  i n  any o t h e r  s t a t e  i n  t h e  Union. In Canada, a net7 
mine has  an  income t a x  exemption per iod  t h a t  runs  f o r  a  s i x  month tune-up period 
p l u s  t h r e e  y e a r s ,  dur ing  which t ime dep rec i a t ion  can b e  accumulated f o r  wri te-off  
dur ing  t axab le  years .  Mining investment i n  Canada i s  encouraged by complete 
exemption from t a x  on p r o f i t s  won from t h e  s a l e  of a mining p rope r ty  and by a 
d e p l e t i o n  allowance on dividends from mining companies t o  shareholders .  

In  Alaska t h e  only s p e c i a l  exemptions a r e  t h e  t h r e e  and one-half year  new 
mine exemption from t h e  S t a t e  mining l i c e n s e  t a x  and a  p a r t i a l  exemption from 
S t a t e  and l o c a l  t a x e s  f o r  a  per iod  of up t o  t e n  yea r s  under t h e  p rov i s ions  of t h e  
Alaska I n d u s t r i a l  Incen t ive  Act. There a r e  no exemptions from Federa l  taxes .  

Although t h e  Canadian t a x  laws a r e  remarkable i n c e n t i v e s  f o r  developing new 
mines it i s  seldom r e a l i z e d  t h a t  U. S. t a x  laws a r e  more favorable  f o r  long l i v e d  
mines. This  i s  t r u e  because Canadian law permi ts  a dep le t ion  allowance of not  
more than  one-third of ope ra t ing  p r o f i t  (or  40% f o r  gold mines) .  U .  S. law, on 
t h e  o the r  hand, permi ts  a  d e p l e t i o n  allowance of a s  much a s  50% of opera t ing  
p r o f i t ,  s u b j e c t  t o  a l i m i t a t i o n  of 15% of t h e  g r o s s  va lue  of meta ls  produced i f  
the mine produces go ld ,  copper ,  i r o n  o r  o the r  unspec i f ied  meta ls ,  o r  a  l i m i t a t i o n  
of 23% of t h e  g ros s  va lue  i f  t h e  metal produced i s  l e a d ,  z inc ,  n i c k e l ,  mercury, 
plat inum, c o b a l t ,  antimony, t i n ,  tungs ten ,  a sbes tos  o r  c e r t a i n  other metals and 
nonmetal l ics .  

The following graph i l l u s t r a t e s  t h e  d i f f e r e n c e  between t h e  Canadian and 
U.  S.  dep le t ion  allowances. A very  r i c h  mine wi th  low opera t ing  c o s t s  might make 
a p r o f i t  so  l a r g e  t h a t  t h e  Canadian dep le t ion  allowance would r e s u l t  i n  l e s s  
t axab le  income than  would t h e  U. S.  allowance. For example, a  copper mine would 
have t o  show an ope ra t ing  p r o f i t  equal  t o  more than  45% of t h e  va lue  of i t s  s a l e s  
be fo re  t h e  Canadian dep le t ion  allowance would be  more favorable ;  a  l ead  o r  z inc  
mine would have t o  show 69% of i t s  s a l e s  a s  ope ra t ing  p r o f i t  be fo re  favoring the  
Canadian law. 



Table X I  

E f f e c t  of  Cost  Fac to r s  

Minins- 
Labor 
Suppl ies ,  r e p a i r s  
Power & f u e l  
Deprec ia t ion  

Mi l l i ng  
Labor 
Supp l i e s ,  r e p a i r s  
Power & f u e l  
Deprec ia t ion  (a11 

except  mine p l a n t )  

Sur face  & Serv i ce  
Labor 
Suppl ies ,  r e p a i r s  
Power & f u e l  

Adminis t ra t ion  
Labor 
Suppl ies  
Power & f u e l  
Genera1 admin. 

Concentrate  shipment* 
& handl ing ,  2 5 / 1  r a t i o  

Per t o n  conc. 
Per t on  o r e  

To ta l  

T o t a l  i n  $ $  U.S. 
($  C = 0.93 $ U.S.) 

B r i t i s h  Columbia 
Cost/ton o r e  Fac tor  

1 5  0.21 1 .5  
4 5  0.63 0.9 
1 5  0.21 1 . 5  
25 - - 0.35 -- 0.8  

L O O  1.40 1.05 

Southeas te rn  Alaska 
~ o s t / t o n  o r e  
% $ U.S. 

* Concentrate  shipment 250 mi l e s  from I n t e r i o r  B.C. ,  p l u s  handl ing ,  s t o r a g e ,  e t c .  
Concentrate  shipment 1 5  mi l e s  from S. E.  Alaska, p l u s  handl ing ,  s t o r a g e ,  e t c .  
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In t roduc t ion  

The purpose of t h i s  paper i s  t o  analyze t h e  r eg iona l  geologic  p a t t e r n s  of 
Alaska and a t tempt  t o  r e l a t e  o r e  d i s t r i c t s  t o  some of t h e  major f e a t u r e s  of t h e  
geology. In order  t o  do t h i s  it i s  convenient  t o  cons ider  t h e  geology from a 
t e c t o n i c  p o i n t  of view, t e c t o n i c s  being t h e  s tudy of t h e  l a r g e  s c a l e  u p l i f t  and 
subsidence of t h e  e a r t h ' s  c r u s t  and t h e  movements along major c r u s t a l  f r a c t u r e s .  

The geologic  map of Alaska shows a  r a t h e r  o r d e r l y  arrangement of a r c u a t e  
metamorphic-igneous b e l t s  f lanked by l a t e  Mesozoic sediments and Cenozoic b a s i n s ,  
a l l  express ions  ~f  t h e  t e c t o n i c  frame wark. These a r c u a t e  b e l t s  a r e  followed o r  
c u t  a t  small  angles  by major a r c u a t e  f r a c t u r e s  o r  l ineaments  which i n  some a r e a s  
appear t o  c o n t r o l  t h e  l o c a t i o n  of igneous i n t r u s i v e  and e x t r u s i v e  rocks  and o r e  
depos i t s .  I w i l l  d i s c u s s  f i r s t  t h e  development of t h e s e  r eg iona l  geologic  
f e a t u r e s ,  and then  a  p o s s i b l e  r e l a t i o n s h i p  of o r e  d i s t r i c t s  wi th  them. 

The whole of Alaska Lies  w i th in  a  mobile b e l t  t h a t  extends along t h e  P a c i f i c  
f r i n g e  of t h e  North and South American con t inen t s .  For most of i t s  length  t h i s  
b e l t  i s  t h e  t r a n s i t i o n  zone between t h e  P a c i f i c  Ocean b a s i n  and t h e  c o n t i n e n t a l  
p la t forms and along i t  t h e  c r u s t  has  been more mobile than i n  e i t h e r  t h e  ocean 
a r e a s  o r  on the  con t inen t .  In  r e c e n t  yea r s  it h a s  been shown, p a r t i c u l a r l y  by a  
number of  Russian au tho r s ,  t h a t  t h e r e  is  a  r a t h e r  d e f i n i t e  succession of evenqs 
i n  t h e  h i s t o r y  of t h e  mobile b e l t s  i n  d i f f e r e n t  reg ions .  The fol lowing resume of 
t h e  development of an i d e a l i z e d  mobile b e l t  through one cyc le  of deformation 
c o n s i s t i n g  of t h r e e  phases i s  taken l a r g e l y  from t h e  Russian l i t e r a t u r e  (Beloussov, 
1962; Krasnyy, 1963; Matveyenko and Shatalov,  1963).  

The Tectonic  Cycle 

Ear ly  Geosynclinal Phase 

A cyc l e  of deformation begins wi th  an inc rease  of c r u s t a l  mobi l i ty  over a  
l a r g e  reg ion .  During t h i s  e a r l y  geosyncl ina l  phase t h e r e  t a k e s  p l a c e  subsidence 
and u p l i f t  of e longated geosyncl ines  and g e a n t i c l i n e s  which a r e  somewhat l i k e  waves 
on t h e  sea .  The a r e a s  of subsidence predominate and may be up t o  s e v e r a l  t e n s  of 
mi les  wide. Deep f r a c t u r i n g  of t h e  c r u s t ,  o f t e n  i n  t h e  more mobile a r e a s ,  r e s u l t s  
i n  lava  flows and s h e e t  i n t r u s i o n s  of b a s i c  magma. Topographic r e l i e f  i s  moderate 
wi th  s i l t s t o n e  t h e  p r i n c i p a l  sediment depos i ted ,  o f t e n  interbedded wi th  b a s i c  
volcanic  rocks.  L i t t l e  fo ld ing  t akes  p lace .  Toward t h e  end of t h i s  phase t h e  
r e l i e f  becomes even l e s s  and l imestone may be widespread. In  Cen t r a l  Alaska t h i s  
e a r l y  geosyncl ina l  phase probably began i n  t h e  Middle Devonian and cont inued t o  
t h e  end of t h e  T r i a s s i c .  



Figure  li Reference M a p  of Alaska 



Late Geosynclj.na1 Phase 

The l a t e  geosyncl ina l  phase i s  marked by a gene ra l  predominance of u p l i f t  
over subsidence with orogeny tak ing  p l ace  i n  t hose  geosyncl ines  w i th  t h e  thiclcest  
e a r l y  phase depos i t s .  This  orogeny i s  termed invers ion  by Beloussov (1962) and i s  
c h a r a c t e r i e t i c a l l y  accompanied by fo ld ing ,  metamorphism, g r a n i t e  i n t r u s i o n ,  and 
u p l i f t  over l a r g e  a r e a s  i n  t h e  geosyncl ine.  He has c a l l e d  t h e s e  u p l i f t e d  e a r l y  
geosyncl ines  i n  t h e  mobile b e l t  c e n t r a l  u p l i f t s .  They a r e  compensated by subsidence 
i n  marginal t roughs  which may begin a s  marine t roughs and end a s  intermontane 
t roughs a s  t h e  u p l i f t  of t h e  e n t i r e  reg ion  progresses .  If t h e  i nve r s ion  of t h e  
geosyncl ines  is  w e l l  developed, t h e s e  marginal t roughs may f i n a l l y  o v e r l i e  t h e  
margins of t h e  o r i g i n a l  geosyncl ine  g iv ing  a  complete r e v e r s a l  of t h e  topographic 
f ea tu re s .  Invers ion  may no t  b e  c a r r i e d  t o  completion, however, p a r t i c u l a r l y  along 
t h e  c o n t i n e n t a l  margin, i n  which c a s e  g r a n i t e  i n t r u s i o n ,  metamorphism, and u p l i f t  
a r e  n o t  s o  w e l l  developed. During inve r s ion ,  l a r g e  wedges of c l a s t i c  m a t e r i a l  
eroded from t h e  r i s i n g  land a r e a  a r e  depos i ted  i n  t h e  marginal t roughs.  Much of 
Alaska i s  under la in  by Mesozoic c l a s t i c  wedges of t h i s  type  f l ank ing  a r e a s  of  o l d e r  
rock. In  Alaska t h e  l a t e  geosync l ina l  phase p e r s i s t e d  from t h e  J u r a s s i c  u n t i l  
e a r l y  T e r t i a r y  time. 

Young Platform Phase 

The young p la t form phase begins  when block f a u l t i n g  t a k e s  t h e  p l ace  of  
fo ld ing  a s  t h e  p r i n c i p a l  means of  deformation. This  conso l ida t ion  of  t h e  fo lded  
b e l t s  may t ake  p l ace  a t  d i f f e r e n t  t imes i n  d i f f e r e n t  p l aces  when block u p l i f t s  and 
b a s i n s  a r e  superimposed on t h e  e a r l i e r  fo lded  s t r u c t u r e s .  Deep f r a c t u r e s  formed 
a t  t h i s  t ime a r e  r e spons ib l e  f o r  narrow b e l t s  of igneous i n t r u s i o n s  and ex t rus ions .  
This i s  a  c o n t i n e n t a l  per iod  which, i n  Alaska, has  l a s t e d  from t h e  e a r l y  T e r t i a r y  
t o  t h e  p re sen t .  

The geosyncl ina l  evo lu t ion  t h a t  has  been descr ibed  a p p l i e s  t o  t h e  a r e a  on t h e  
oceanward s i d e  of t h e  mobile b e l t .  This i s  t h e  t r u e  o r  eugeosyncline. Near t h e  
c o n t i n e n t a l  p la t form,  geosyncl ina l  subsidence i s  slower and is  unaccompanied by 
volcanism so  t h a t  l imestone,  sandstone,  and s h a l e  a r e  t h e  normal sediments,  and t h e  
invers ion  i s  not  u sua l ly  accompanied by g r a n i t e  i n t r u s i o n  o r  metamorphism. This  i s  
t h e  1niogeosynclj.ne , which r e p r e s e n t s  a  g rada t ion  between t h e  p l a t f  o m  and t h e  
eugeosyncline. 

In  gene ra l ,  during both  e a r l y  and l a t e  phases of geosyncl ina l  development, 
r a p i d  warping of t h e  c r u s t  l e a d s  t o  t h e  formation of deep f r a c t u r e s  which g i v e  
r i s e  t o  igneous a c t i v i t y .  Af t e r  conso l ida t ion ,  i n  t h e  young p la t form s t a g e ,  
igneous a c t i v i t y  accompanies deep f r a c t u r i n g  wi thout  warping, o f t e n  wi th  b lock  
movements. 

Tectonics  of Alas 

Development of Geosynclines and Cen t r a l  U p l i f t s  

In  Alaska f o s s i l i f e r o u s  e a r l y  Paleozoic roclcs crop o u t  spo rad ica l ly  i n  and 
around t h e  c e n t r a l  u p l i f t s  a s  f a r  south  a s  t h e  Alaska Range. These rocks a r e  
l a r g e l y  limey and sha ley  sediments wi thout  vo1cani .c~  and, wi th  some except ions ,  
a r e  t y p i c a l  of miogeosynclinal sediments depos i ted  along t h e  r e l a t i v e l y  s t a b l e  
c o n t i n e n t a l  margin. Beginning i n  Demian time t h i s  s h e l f  became more mobile,  and 
i n  t h e  Goodnews Arch, post-Devonian roclts changed from l imestone t o  mainly impure 
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s l a s t i c  rocks  and volcanics .  On t h e  nor thern  £Lank of t h e  Yukon-Tanana p l a t eau  
Upper Devonian l imestone i s  interbedded wi th  vo lcan ic s ,  and along t h e  south s i d e  
of t h e  Brooks Range Middle Devonian carbonates  a r e  succeeded by inc reas ing ly  
c l a s t i c  Upper Devonian sediments. Thus, by l a t e  Devonian t ime,  t h e  s h e l f  a r ea  a s  
f a r  no r th  a s  t h e  Brooks Range had d i s i n t e g r a t e d  i n t o  a  mobile volcanic  province 
t y p i c a l  of t h e  e a r l y  phase of geosyncl ina l  development. This  r a t h e r  sudden change 
probably represented  an encroachment of c r u s t a l  mob i l i t y  and deep f r a c t u r i n g  from 
an a r e a  south  of  t h e  Alaska Range onto  t h e  Shel f .  The a r e a s  along and nor th  of 
t h e  Brooks Range remained r e l a t i v e l y  s t a b l e  u n t i l  Nesozoic time. 

The most complete s e c t i o n  of e a r l y  geosyncl ina l  phase sediments is  found i n  
t he  Goodnews Arch. Here from Miss i ss ippian  t o  T r i a s s i c  t ime an es t imated  10,000 
f e e t  of marine sediments were depos i ted ,  l a r g e l y  s i l t s t o n e  b u t  a s soc i a t ed  wi th  
c h e r t  and l imestone and, p a r t i c u l a r l y  i n  t h e  l a t e  Paleozoic and T r i a s s i c ,  much 
greenstone.  On t h e  southern s l o p e s  of t h e  Alaska Range, i n  t h e  Wrangell Mountains, 
and along Cook I n l e t ,  Upper Paleozoic greens tone  and Upper T r i a s s i c  l imestone 
i n d i c a t e  t h e  ex tens ion  of t h e  e a r l y  geosyncl ines  i n t o  t h e  a r ea .  The l ack  of 
elastic rocks  i n d i c a t e s  t h e  low r e l i e f  during t h i s  per iod .  

Fur ther  no r th ,  metan~orphic r o c l ~ s  a r e  common i n  t h e  c o r e s  of t h e  c e n t r a l  
u p l i f t s  and a r e  a g r e a t  source of confusion i n  t h e  i n t e r p r e t a t i o n  of t h e  geologic  
h i s t o r y .  These metamorphics were u s u a l l y  da ted  a s  o l d e r  than t h e  o l d e s t  nonmeta- 
morphosed sediments by t h e  e a r l y  mappers. The l a t e s t  Geologic Map of Alaska 
(compiled i n  1954) shows t h e s e  rocks t o  be  predominantly pre-Devonian Pa leozoics ,  
except  f o r  t h e  Birch Creek s c h i s t  which i s  shown a s  lower Precambrian. 

The Birch Creek s c h i s t  and as soc ia t ed  g n e i s s  which unde r l i e s  a  g r e a t  a r ea  
i n  t h e  Yulcon-Tanana p l a t eau  has  long been da ted  a s  Precambrian. This was done on 
t h e  S a s i s  of metamorphism and d i f f e r e n c e s  i n  l i t h o l o g y  of  t h e  qua r t z  mica s c h i s t  
r e l a t i v e  t o  t h e  CamSr ian  and Ordovician rocks which crop o u t  l o c a l l y  near t h e  
margins of t h e  metamorphic a r e a .  I n  e a r l i e r  days it was reasonable  t o  assume t h a t  
the g r e a t  mass of s c h i s t  was o l d e r  than  t h e  surrounding rocks which were unmeta- 
morphosed. However, 'chis simple conclusion does no t  s a t i s f a c t o r i l y  r e l a t e  t h e  
known f a c t s  when t h e  reg ion  i s  considered from a t e c t o n i c  viewpoint.  I would l i k e  
t o  suggest  a  r e i n t e r p r e t a t i o n  of t h e  f a c t s .  

Along t h e  nor thern  p a r t  of t h e  Yu?;an-Tanana p l a t eau  t h e  upper Paleozoic 
roclcs a r e  a  eugeosyncl inal  assemblage conta in ing  much c h e r t  and greenstone.  To 
t h e  n o r t h e a s t  a c r o s s  t h e  Canadian border  t h e r e  is a  change i n  f a s i e s  -- t h e  rocks 
of t h e  same aye a r e  miogeosynclinal wi thout  any vo lcan ic s .  Thus, during t h e  l a t t e r  
ha l f  o f  t h e  P a l e o z o i . ~ ,  t h e  p r e s e n t  nor thern  boundary of theYhkon-Z'anana p l a t eau  
appears  t o  have been t h e  nor thern  l i m i t  of a  eugeosyncl inal  b a s i n .  The rocks 
along t h e  nor thern  edge of t h i s  b a s i n  have been unaf fec ted  by metamorphism due t o  
l a c k  of deep b u r i a l .  Fur ther  south t h e  b a s i n  underwent i nve r s ion  dur ing  t h e  
PIesozoic w i th  consequent r e g i o n a l  metamorphism, fo ld ing ,  g r a n i t e  i n t r u s i o n ,  and 
u p l i f t .  These metamorphosed eugeosyncl inal  roclcs c o n s t i t u t e  t h e  Birch Creek S c h i s t .  

This  i n t e r p r e t a t i o n  of t h e  o r i g i n  of t h e  Yukon-Tanana c e n t r a l  u p l i f t  o f f e r s  
a simple explana t ion  of t h e  f a c t s  and i s  c o n s i s t e n t  w i th  t h e  h i s t o r y  of b e t t e r -  
s tud ied  reg ions  o u t s i d e  of Alaska. From t h i s  p o i n t  of view t h e  b e l t  of Devonian 
b a s i c  and u l t r a  b a s i c  i n t r u s i v e s  t h a t  c u t s  t h e  Birch Creek s c h i s t  i s  seen a s  p a r t  
of t h e  b a s i c  igneous a c t i v i t y  t y p i c a l  of t h e  e a r l y  phase of geosyncl ina l  
development. The r eg iona l  metamorphism and g r a n i t e  i n t r u s i o n  a r e  p a r t  o f  



i nve r s ion ,  gne i s se s  be ing  e a r l y  g r a n i t e s  emplaced be fo re  t h e  end of fo ld ing  while  
nonfo l i a t ed  g r a n i t e s  were in t ruded  a f t e r  fo ld ing .  As a  r e s u l t  of u p l i f t  during 
inve r s ion  a  c l a s t i c  wedge was shed northward i n t o  t h e  IQndik a rea  dur ing  t h e  
Cretaceous. 

In  t h e  Ruby g e a n t i c l i n e  and t h e  Brooks Range t h e  e a r l y  mappers dated t h e  
metamorphic rocks  a s  o lde r  than  t h e  o l d e s t  fo s s i l -da t ed  sediment, u s u a l l y  wi th  
some evidence of unconformit ies ,  The imp l i ca t ion  i s  t h a t  t h e  metamorphic rock 
was t h e  basement on which l a t e r  sediments were l a  i d  down, t h e  metamorphism having 
taken p l ace  a t  some e a r l y ,  perhaps Precambrian, d a t e .  

Recent d e t a i l e d  s t u d i e s  made i n  t h e  metamorphic b e l t  a long t h e  southern 
Brooks Range by ~ r o s ~ e '  and Reiser  (1962)  i n d i c a t e  t h a t  t h e  metamorphic rocks a r e  
of Upper Devonian age,  younger than t h e  o l d e s t  sediments ,  which a r e  I.Iic1dle 
Devonian l imestone.  The metamorphics c l e a r l y  cannot he t h e  basement. 

This  metamorphic b e l t  along t h e  southern Brooks Range was t h e  s i t e  of a  
narrow eas t - t rending  upper Paleozoic eugeosyncline trough. Other mapping by t h e  
USGS i n d i c a t e s  t h a t  t h i s  trough was f lanked imnlediately t o  t h e  no r th  by a p a r a l l e l  
~niogeosyncl ine w i t h  an eroding highland loca t ed  s t i l l  f u r t h e r  nor th .  Invers ion  of 
t h i s  eugeosyncline during J u r a s s i c  t ime r e s u l t e d  i n  a  r e v e r s a l  of r e l i e f ,  wi th  
c l a s t i c  wedges being shed onto t h e  ad j acen t  a r e a s ,  no r th  and south.  The p a r a l l e l  
w i t h  khe Yukon-Tanana p l a t eau  i s  s t r i k i n g .  

The Ray Mountains, south of the Brooks Range, a l s o  appear t o  be a n  upper 
Paleozoic eugeosyncl ine which was inve r t ed  during t h e  blesozoic . 

The Seward Peninsula i s  another  of t h e s e  metamorphosed c e n t r a l  u p l i f t s .  
Unrnetamorphosed s h e l f  l imestone and s h a l e  of e a r l y  t o  middle Paleozoic age i n  t h e  
northwest  p a r t  a r e  f lanked on t h e  sou theas t  by metamorphic rocks whose l i t h o l o g y  
was o r i g i n a l l y  r a t h e r  s i m i l a r  except  f o r  a  l a r g e r  propor t ion  of c l a s t i c  rocks and 
b a s i c  igneous rocks.  No f o s s i l s  have been found i n  t h e  metamorphic rocks  and 
t h e i r  age i s  c o n j e c t u r a l .  In  t h e  metamorphic a r ea  both e a r l y  f o l i a t e d  and l a t e  
nonfo l i a t ed  g r a n i t i c  rocks a r e  p re sen t .  This  a r ea  was t h e  s i t e  of a  I?aleozoic 
geosyncl ina l  t rough which underwent I+Iesozoic i nve r s ion ,  metamorphism, g r a n i t e  
i n t r u s i o n ,  and u p l i f t .  The h i s t o r y  of t h e  Seward Peninsula  i s  c l o s e l y  analogous 
t o  t h a t  of t h e  Brooks Range. 

The i n t e r p r e t a t i o n  of t h e  e a r l y  t e c t o n i c  h i s t o r y  of t hese  a r e a s  has  been 
p a r t l y  on t h e  b a s i s  of t h e i r  l a t e r  i nve r s ions  and c l a s t i c  wedges shed a s  a  r e s u l t  
o f  invers ion .  This  approach can be appl ied  t o  t h e  Aleut ian  Range-Talkeetna 
Mountains-Wrangell Mountains b e l t ,  h e r e a f t e r  r e f e r r e d  t o  a s  t h e  Talkeetna 
g e a n t i c l i n e ,  which i s  another  metamorphic-igneous b e l t  f lanked on both s i d e s  by 
Mesozoic c l a s t i c  wedges which extend,  wi th  i n t e r r u p t i o n s ,  from Kodiak I s l and  t o  
Yakutat and beyond on t h e  south s i d e  and from t h e  Nutzotin Mountains t o  t h e  
Nulchatna River (nor th  of Lake  lark) on t h e  no r th  s i d e .  The c l a s t i c  wedges, a t  
l e a s t ,  suggest  t h a t  t h i s  i s  a  s i n g l e  b e l t  i n t e r r u p t e d  by t h e  Copper River and 
Sus i tna  River Basins ,  an upper Paleozoic geosyncl ine inve r t ed  dur ing  t h e  blesozoic . 

Rocks of t h e  e a r l y  phase geosyncl ina l  trough ranging i n  age from Miss i s s ip i an  
t o  T r i a s s i c  crop o u t  a long t h e  b e l t  i n  a  number of p laces .  They a r e  p a r t i c u l a r l y  
w e l l  exposed i n  t h e  Wrangell Mountains, a l s o  i n  t h e  nor thern  s e c t i o n  of t h e  Copper 
River Basin, and s p o r a d i c a l l y  i n  t h e  nor thern  Talkeetna f.1oirntai.n~. 



The rocks i n  t h e  northern Copper River b a s i n  were warped up along wi th  t h e  
Talkeetna g e a n t i c l i n a l  u p l i f t .  Subseyuently during Cretaceous time t h e  southern 
Copper River b a s i n  subsided,  poss ib ly  a s  a  compensation f o r  t h e  u p l i f t  of t h e  
Talkeetna ~ o u n t a i n s ,  and was f i l l e d  with Middle t o  Upper Cretaceous and Cenozoic 
sediments.  

This  a n a l y s i s  of t h e  c e n t r a l  u p l i f t s  i n d i c a t e s  t h a t  t hey ,  and poss ib ly  t h e  
ranges along t h e  Talkeetna g e a n t i c l i n e ,  r e p r e s e n t  t h i c k  sedimentary and volcanic  
and volcanic  accumulations depos i ted  during upper Paleozoic t ime i n  geosyncl ina l  
t roughs.  These t roughs were superimposed on lower Paleozoic limey s h e l f  type 
sediments.  These t h i c k  geosyncl ina l  p i l e s  were fo lded ,  r e g i o n a l l y  metamorphosed, 
invaded by g r a n i t e ,  and u p l i f t e d  during middle Mesozoic t ime. A s  a  r e s u l t  of t h i s  
u p l i f t ,  c l a s t i c  wedges were deposi ted i n  ad j acen t  a r e a s  dur ing  middle t o  l a t e  
Mesozoic time. 

This  h i s t o r y  i n d i c a t e s  t h a t  t h e  e a r l y  Paleozoic sediments which crop o u t  
around t h e  margins of t h e  c e n t r a l  u p l i f t s  a r e  t h e  basement rock,  i f  such can be 
s a i d  t o  e x i s t ,  and t h a t  t h e  metamorphic rocks  a r e  younger products  of Mesozoic 
orogenies  r a t h e r  than  t h e  o l d e s t  rocks ,  a s  they  a r e  s t i l l  o f t e n  mapped. Some of 
t h e  margins of t h e  c e n t r a l  u p l i f t s  have, s i n c e  upper Paleozoic t ime,  been sharp ly  
d i f f e r e n t i a t e d  from t h e  surrounding a r e a s  which a r e  now t h e  s i t e s  of  b a s i n s  and 
c l a s t i c  wedges, so  t h a t  t h e s e  margins a r e  Likely t o  be  important t e c t o n i c  junc t ions .  
There i s  a  tendency f o r  t h e  c e n t r a l  u p l i f t s  t o  behave a s  b locks  wi th  r e c u r r e n t  
movements and igneous a c t i v i t y  along t h e s e  junc t ions .  

Young Platform Stage 

The Mesozoic c l a s t i c  wedges were s t r o n g l y  folded dur ing  e a r l y  T e r t i a r y  t ime,  
u p l i f t e d ,  and eroded t o  su r f aces  of low r e l i e f .  Af t e r  t h e  fo ld ing  had nea r ly  
ceased,  t hese  sediments ,  which g e n e r a l l y  do n o t  con ta in  interbedded volcanic  
rocks ,  were invaded by a c i d i c  and b a s i c  igneous rocks  emplaced a s  shallow 
i n t r u s i v e s  and e x t r u s i v e s .  This  igneous a c t i v i t y  i s  t h e  r e s u l t  of deep f r a c t u r i n g  
and i n d i c a t e s  conso l ida t ion  of t h e  reg ion  i n t o  a b r i t t l e  young platform. The age 
of t h e  igneous rocks i s  only poorly known b u t  t h e  b e l t s  of  gxan i to id  s tocks  
cropped o u t  on t h e  Late T e r t i a r y  e ros ion  su r f ace  and were probably in t ruded  
during t h e  Miocene. 

A t  t h e  end of t h e  T e r t i a r y  t h e  Mesozoic c e n t r a l  u p l i f t s  were g e n t l e  h i l l s  
surrounded by f l a t s .  The p a t t e r n s  of t h e  major r i v e r s  were c o n t r o l l e d  by t h e  
l o c a t i o n s  of t h e  h i l l s .  Thus t h e  Yukon flowed along t h e  nor thern  edge of t h e  
Yukon-Tanana c e n t r a l  u p l i f t  a t  Eagle,  and a f t e r  c ros s ing  t h e  Yukon f l a t s  continued 
southwest a long t h e  edge of t h e  Ruby g e a n t i c l i n e  and f i n a l l y  c rossed  t h e  
g e a n t i c l i n e  along t h e  course  of a major f a u l t .  The Kuskolcwim c u t s  around t h e  
south end of t h e  Ruby g e a n t i c l i n e .  Since l a t e  T e r t i a r y  t ime t h e  lowlands under- 
l a i n  by c l a s t i c  wedge d e p o s i t s  have been u p l i f t e d  slowly enough t o  enable  t o  
r i v e r s  t o  maintain t h e i r  courses  a c r o s s  t h e  mountains t h a t  were formed. Examples 
a r e  t h e  Kuskokwim Rive r ' s  course  a c r o s s  t h e  Kuskokwim Mountains, t h e  Chisana 
ac ros s  t h e  Nutzot in Mountains and t h e  S u s i t n a ' s  course  through t h e  nor thern  
Talkeetna Mountains. The Late T e r t i a r y  e ros ion  s u r f a c e  on which t h e s e  r i v e r s  
flowed has  been preserved over l a r g e  a r e a s  a s  accordant  summit l e v e l s  which s tand  
up above a  younger r o l l i n g  su r f ace  which i n  t u r n  s t ands  above t h e  b a s i n s ,  t hus  
i n d i c a t i n g  two s t a g e s  of u p l i f t  of t h e  mountain b locks  s i n c e  l a t e  T e r t i a r y  time. 
These block u p l i f t s  a r e  r e spons ib l e  f o r  much of t h e  p r e s e n t  topography. 



Tectonic  Cont ro l  o f  Ore D i s t r i c t s  i n  Alaska 

The t h r e e  major o r e  d e p o s i t s  t h a t  have been found t o  d a t e  i n  Alaska a r e  a l l  
near a r c u a t e  t e c t o n i c  l ineaments .  Each i s  near t h e  edge of one of t h e  Mesozoic 
metamorphic-igneous b e l t s  of  invers ion .  The Alaska Juneau Mine l i e s  near  t h e  
western edge of  t h e  Coast Range igneous-metamorphic b e l t  t h a t  extends along t h e  
west  s i d e  of t h e  Coast Range b a t h o l i t h  f o r  s e v e r a l  hundred miles .  Kennecott l i e s  
a long t h e  southern margin of t h e  Tallteetna g e a n t i c l i n e ,  t h e  s i t e  of much f a u l t i n g  
and igneous a c t i v i t y .  Ruby Creek Lies  near t h e  southern edge of t h e  southern 
Brooks Range metamorphic b e l t .  

The c o n t r o l  of g r a n i t i c  s tocks  by deep f r a c t u r e s  and t h e  p r e f e r e n t i a l  
l o c a t i o n  of o r e  d e p o s i t s  near  s tocks  alony f r a c t u r e s  seem:; t o  be ind ica t ed  by the  
p a t t e r n  of o r e  d e p o s i t s  i n  t h e  Kuskokwiln region.  Certain1.y a  more than average 
concen t r a t ion  of o r e  d e p o s i t s  occurs  along t h e s e  f a u l t s .  The I d i t a r o d  f a u l t  i n  
t h e  Iiuskokwin~ reg ion  i s  a  major a r c u a t e  f r a c t u r e  of T e r t i a r y  age which has  
l o c a l i z e d  T e r t i a r y  volcanics  and a  number of g r a n i t i c  stoc?cs wi th  a s soc i a t ed  o re .  
The F l a t ,  Nyac, and Candle p l a c e r  camps, s e v e r a l  q u i c k s i l v e r  d e p o s i t s ,  poss ib ly  
t h e  Goodnews Bay plat inum p l a c e r ,  and some o t h e r  smal le r  mining camps a r e  l oca t ed  
along t h i s  hreak .  The Farewell. f a u l t ,  an appa ren t ly  s i m i l a r  t e c t o n i c  f r a c t u r e  
approximately 70 mi les  sou theas t  of t h e  I d i t a r o d  f a u l t  has a  number of i n t r u s i v e s  
and known mercury, l ead ,  z i n c ,  and gold d e p o s i t s  a long it. The two b e s t  known 
d e p o s i t s  a long t h e  Farewell  f a u l t  a r e  i n  McKinley Park, i n  o r  near i n t r u s i v e  rocks .  

One of t h e  p r i n c i p a l  conclus ions  of e a r l y  mappers f o r  t h e  U. S .  Geological 
Survey was t h a t  t h e  widely s c a t t e r e d  p l ace r  camps i n  t h e  I n t e r i o r  were r e l a t e d  t o  
g r a n i t i c  s tocks .  In many of t h e  camps t h e  o r e  minerals  a r e  gold ,  s c h e e l i t e ,  
c a s s i t e r i t e ,  s t i b n i t e ,  and cinnabar .  These i n d i c a t e  temperatures  of depos i t i on  
ranging from high  t o  low i n  a  small  a r ea  t y p i c a l  of te lescoped  d e p o s i t s  around 
shallow i n t r u s i v e s .  The r i c h e s t  p l a c e r  d e p o s i t s  have been due t o  stream 
concen t r a t ion  of many small  ve ins ,  and t o  d a t e  no l a r g e  lode  d e p o s i t s  have been 
found i n  t h e s e  camps. P lacer  camps on r e c u r r e n t l y  a c t i v e  major s t r u c t u r e s  seem t o  
o f f e r  t h e  b e s t  p o s s i b i l i t i e s  f o r  l a r g e  lode  depos i t s .  A n  example of t h i s  i s  
Kennecott. Here, along a  major s t r u c t u r a l  junc t ion ,  a g r e a t  copper d e p o s i t  and a  
t y p i c a l  p l a c e r  d e p o s i t  wi th  p l ace r  gold a s soc i a t ed  wi th  a  l i t t l e  galena and 
cinnabar  a r e  l oca t ed  near a  g r a n i t e  s tock .  The i n t r u s i v e  is no t  g e n e r a l l y  
considered t o  be t h e  source of t h e  copper a t  t h e  Kennecott mine, b u t  i t  i s  l i k e l y  
t h e  two a r e  r e l a t e d ,  a t  l e a s t  by a  common source on a  common s t r u c t u r e .  

The concent ra t ion  of t h e  mineral  d e p o s i t s  around t h e  Tlrangell 1,iountains 
along t'ne f a u l t e d  n o r t h e a s t  and southwest s i d e s  provides  a  good example of t he  
l o c a l i z a t i o n  of o r e  along boundaries  of t e c t o n i c  blocks.  The lack  of v i s i b l e  
c o n t r o l  by major f a u l t s  i n  t h e s e  a r e a s  i l l u s t r a t e s  t h a t  t h e  r e l a t i o n  of  t e c t o n i c  
f r a c t u r e s  t o  o r e  d e p o s i t s  i s  no t  d i r e c t  and s i n y l e .  Tlillow Creek, on t h e  
southern edge of t h e  Talkeetna c e n t r a l  u p l i f t ,  o f f e r s  a  sornet~hat more d i r e c t  
connection. In  t h i s  d i s t r i c t ,  gold d e p o s i t s  i n  q u a r t z  d i o r i t e  a r e  c o n t r o l l e d  by 
minor f a u l t s  which p a r a l l e l  t h e  major C a s t l e  Mountain f a u l t  along t h e  southern 
edge of t h e  u p l i f t .  

Postmagmatic o r e  d e p o s i t s  a r e  thought t o  form when cool ing  i n t r u s i v e s  a r e  
c u t  by f a u l t s  a t  t h e  proper  time. Such jux tapos i t i ons  of f a u l t i n g  and igneous 
a c t i v i t y  should occur wi th  g r e a t e s t  frequency along t e c t o n i c  l ineaments ,  
p a r t i c u l a r l y  t hose  a t  t h e  margins of t h e  c e n t r a l  u p l i f t s .  The l ineaments  of 



p a r t i c u l a r  i n t e r e s t  f o r  mineral  d e p o s i t s  a r e  t hose  marked by b e l t s  of i n t r u s i v e s  
and ex t rus ives .  This  igneous a c t i v i t y  i n d i c a t e s  t h a t  deep l a y e r s  of t h e  c r u s t  
have been tapped by f r a c t u r i n g .  Fau l t i ng  a t  t h e  s u r f a c e  along t h e s e  zones may o r  
may no t  b e  ev ident .  Typica l ly  t h e  igneous a c t i v i t y  occurs  i n  i s o l a t e d  c e n t e r s  j u s t  
a s  o r e  d i s t r i c t s  a r e  u sua l ly  i s o l a t e d  cen te r s .  I b e l i e v e  t h a t  t h e s e  i s o l a t e d  
igneous c e n t e r s  along t e c t o n i c  l ineaments  have s i g n i , f i c a n t l y  g r e a t e r  than  average 
p r o b a b i l i t y  f o r  o r e  depos i t s .  

I n  a s se s s ing  t h e  o r e  p o s s i b i l i t i e s  of I n t e r i o r  Alaska, even using t h e  
poss ib ly  e r u d i t e  methods of t e c t o n i c  ana lyses ,  it i s  w e l l  no t  t o  overlook any 
c lues .  The mineral  i ndus t ry  of Alaska has  l a r g e l y  r e s u l t e d  from condi t ions  during 
t n e  Cenozoic which were p a r t i c u l a r l y  we l l  s u i t e d  f o r  making concen t r a t ions  of 
p l a c e r  gold.  Areas wi th  only s c a t t e r e d  small  gold ve ins  o r  wi th  a  l i t t l e  gold 
a s s o c i a t e d  wi th  base  metal  d e p o s i t s  may con ta in  p l a c e r  depos i t s .  Both Ruby Creek 
and ICennecott have gold p l a c e r s  nearby. The a r e a s  around even small  gold p l ace r  
d i s t r i c t s  have a  b e t t e r  than  average p r o b a b i l i t y  f o r  conta in ing  base  metal 
depos i t s .  

General c r i t e r i a  f o r  o r e  f a v o r a b i l i t y  t h a t  have been mentioned here  a r e :  
(1) a r e a s  along t e c t o n i c  l ineaments ,  ( 2 )  a r e a s  along l i n e a r  igneous b e l t s  
( i n t r u s i v e  and/or e x t r u s i v e ) ,  (3 )  a r e a s  along margins of c e n t r a l  u p l i f t s ,  and 

more s p e c i f i c a l l y ,  (4 )  a r e a s  around (smal l )  g r a n i t o i d  i n t r u s i v e s  along any of 
t h e s e  b e l t s ,  and ( 5 )  a r e a s  near  p l ace r  gold depos i t s .  

Conclusion - 
I have at tempted t o  o u t l i n e  a  coherent  succession of t e c t o n i c  events  t h a t  

have shaped t h e  geology of Alaska s i n c e  mid-l?aleozoic t ime,  s t r e s s i n g  t h e  
development of t h e  c e n t r a l  u p l i f t s  a s  t h e  major t e c t o n i c  u n i t s  i n  I n t e r i o r  Alaska. 
I have a l s o  emphasized t h e  importance of  deep c r u s t a l  f r a c t u r e s  a s  gu ides  t o  o r e ,  
p a r t i c u l a r l y  t h o s f r a c t u r e s  localized along t h e  m a r g i n s  of t h e  c e n t r a l  u p l i f t s .  
I b e l i e v e  t h a t  t e c t o n i c  th inking  along t h e  l i n e s  used here  can g i v e  a  u s e f u l  
sense of d i r e c t i o n  t o  exp lo ra t ion  and r eg iona l  geologic  i n v e s t i g a t i o n s  i n  Alaska. 

Examples of Favorable Areas,  Based on Tectonic  C h a r a c t e r i s t i c s  

The north- trending igneous b e l t  t h a t  s epa ra t e s  t h e  Seward Peninsula from 
t h e  Koyukuk geosyncl ine  con ta ins  a  number of p l ace r  c reeks .  The pre-Cretaceous 
and Cenozoic vo lcan ic s  and Mesozoic g r a n i t i c  i n t r u s i v e s  i n d i c a t e  r e c u r r e n t  deep 
f r a c t u r i n g  along t h e  margin of t h e  Seward Peninsula block;  and p l a c e r  d e p o s i t s  on 
a  number of c r eeks  i n d i c a t e s  mine ra l i za t ion  i n  t h e  a r ea .  Platinum and base meta ls  
occur i n  some of t h e  p l a c e r s .  Fur ther  west a  p a r a l l e l  igneous b e l t  t r ends  no r th  
from Cape Darby. Here hlesozoic g r a n i t o i d s  a r e  i n t r u s i v e  i n t o  l i n~es tone - sch i s t  
bedrock. Lead-silver mine ra l i za t ion  inc luding  t h e  Qnilak d e p o s i t  l i e s  near  t h i s  
zone. The geology i s  somewhat s i m i l a r  t o  t h a t  of t h e  southern Brooks Range meta- 
morphic b e l t  which con ta ins  t h e  Ruby Creek copper depos i t .  

Southv~est  of Nyac where some p l a c e r  gold has  been found, t h e  I d i t a r o d  f a u l t  
zone con ta ins  s e v e r a l  d i f f e r e n t  lcinds of i n t r u s i v e  anc! e x t r u s i v e  roclcs, a11 of 
T e r t i a r y  age. Deep fracturj.ncj has  ev iden t ly  been recurren. t  i n  t h e  a r e a ,  and t h e  
poss i . b i l i t y  of f i nd ing  economic d e n o s i t s  appears  t o  be good. 



The Farewell  f a u l t  between Farewell  and Swif t  River s e p a r a t e s  t h e  e a r l y  
Paleozoic l imestone from Cretaceous c l a s t i c  wedge depos i t s .  'i.!ithin t h e  l a s t  few 
yea r s  cinnabar  has  been found i n  t h e  l imestone and some p l ace r  gold is  knotrn i n  
t h e  a rea .  Any g r a n i t e  bodies  along t h i s  f a u l t  ( t h e r e  i s  a t  l e a s t  one known)near 
t h e  cinnabar  would i n d i c a t e  favorable  a r eas .  

Fur ther  southriest  a long t h e  Farewell  f a u l t  i n  t h e  Tilrchik Lake reg ion ,  
s c a t t e r e d  g r a n i t e  i n t r u s i v e s  a r e  centered  around a l a r g e  domal a rea .  The f a u l t  
c u t s  along one s i d e  of t h e  dome and should provide l o c a l  s t r u c t u r e s  favorable  f o r  
o r e  depos i t s .  

Along t h e  no r th  s i d e  of t h e  Talkeetna g e a n t i c l i n e  four  small  g r a n i t o i d  
i n t r u s i v e s  w i th  a s s o c i a t e d  molybdenum and/or copper a r e  known. These a r e  t h e  
Orange H i l l  copper-molybdenum d e p o s i t ,  no r th  of t h e  I'lrangell l~lountains; t h e  
molybdenum d e p o s i t  on Long Lake i n  t h e  Slana d i s t r i c t ;  t h e  moly'l~denum d e p o s i t  a t  
Portage Creek, no r th  of t h e  Talkeetna Plountains; and t h e  Hayes Glac ier  rnol.ybclenum 
d e p o s i t ,  west of t h e  Sus i tna  lowland. The geology of t h e  e n t i r e  a r e a  i s  not  t o o  
we l l  knovm b u t  t h e  l o c a t i o n  i s  analogous t o  t h a t  of t h e  porphyry copper and 
molybdenum d e p o s i t s  i n  B r i t i s h  Columbia, and it seems p o s s i b l e  t h a t  t h i s  may he  
a  porphyry b e l t .  

North of Lalte I\linchumina a  b e l t  of Cenozoic i n t r u s i v e s  and e x t r u s i v e s  
extends i n  a  n o r t h e r l y  d i r e c t i o n  f o r  approximately 60 miles .  This  igneous b e l t  
l i e s  a t  t h e  e a s t e r n  edge of t h e  metamorphic roaks of t h e  Ruby g c a n t i c l i n e  and 
probably mar1:s t h e  l o c a t i o n  of a  t e c t o n i c  f r a c t u r e  along t h e  margin of t h i s  o ld  
c e n t r a l  u p l i f t .  Only a l i t t l e  p l a c e r  gold has been found, perhaps due t o  the 
deep overburden i n  t h e  creelcs, and no t  much prospec t ing  appears  t o  have been done. 
This  a r ea  i s  analogous t o  t h e  igneous b e l t  a long t h e  e a s t e r n  marqin of t h e  Seward 
Peninsula  and has  a  s i m i l a r  mineral  p o t e n t i a l .  
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In  1962 t h e  va lue  of meta ls  produced by Alaskan mines was $8,916,000, 
equ iva l en t  t o  an average product ion of $15 per  square mi le  of t o t a l  a r ea  i n  t h e  
S t a t e .  I:n t h a t  same yea r ,  t h e  va lue  of meta ls  (exc lus ive  of i r o n  o r e  and minor 
me ta l s )  produced i n  t h e  eleven western s t a t e s  of t h e  old 48 was over one b i l l i o n  
d o l l a r s ,  equal  t o  an average product ion of $915 per  square mile.  In  o t h e r  words, 
metal  product ion i n  t h e  o lde r  western s t a t e s  i s  s i x t y  t imes  a s  g r e a t  a s  i n  
Alaska, a f t e r  adjustment  f o r  t h e  r e l a t i v e  a r e a s  involved. 

Since t h e  geology and geography of t h e  eleven western s t a t e s  and Alaska a r e  
s i m i l a r ,  and s i n c e  gold d e p o s i t s  i n  both a r e a s  demonstrate widespread mineral iza-  
t i o n ,  it seems c e r t a i n  t h a t  Alaska ' s  mineral  i ndus t ry  has s c a r c e l y  scra tched  a t  
t h e  p o s s i b i l i t i e s  f o r  g r e a t l y  increased  product ion of go ld ,  s i l v e r ,  copper,  Lead, 
z i n c ,  molybdenum, n i c k e l ,  uranium, mercury, t i n ,  and platinum. Deposi ts  of t h e s e  
meta ls  a r e  known i n  Alaska, and simple a r i t h m e t i c  shows t h a t  t h e  odds of 
developing mines a r e  good. 

The odds f o r  f i nd ing  base  metal  mines can be  improved by t ak ing  advantage 
of work done by t h e  gold prospec tors  who flooded t h e  country some s i x t y  yea r s  ago. 
Their  i n d e f a t i g a b l e  digging served t o  o u t l i n e  t h e  mineral ized a r e a s ,  and it i s  
i n t e r e s t i n g  t h a t  t h e  two most important  copper d e p o s i t s  and t h e  one important  
plat inum d e p o s i t  i n  Alaska, and t h e  important s i l v e r  d i s t r i c t  of Yukon T e r r i t o r y ,  
a r e  near  t o  r e l a t i v e l y  unimportant gold p l a c e r  depos i t s .  

The a t t ached  ske tch  shows t h e  l a r g e  number of mines, most ly gold ,  i n  Alaska 
and p a r t s  of Yukon T e r r i t o r y  and B r i t i s h  Columbia. P a t t e r n s  of mine ra l i za t ion  a r e  
ev iden t  and it i s  probable t h a t  t h e  b e t t e r  prospec t ing  chances w i l l  b e  found near ,  
p a r a l l e l  t o ,  o r  along t h e  ex tens ions  of t h e  known minera l ized  b e l t s .  

We know from p a s t  experience i n  t h e  o ld  West t h a t  t h e  l a r g e s t  base  metal  
mines a r e  r a r e l y  a s s o c i a t e d  wi th  t h e  most product ive  gold p l ace r s .  I n  f a c t  t h a t  
i s  t r u e  even of some of t h e  l a r g e r  gold lode  mines. Consequently, t h e  l e s s  
important gold p l a c e r s  and smal le r  l ode  gold mines should no t  be  dismissed a s  
p o s s i b l e  guides  t o  lodes  of gold o r  base  meta ls .  However, t h e  number of small  
gold mines and p rospec t s  i s  so  l a r g e  t h a t  t h e  t a s k  of i n v e s t i g a t i n g  t h e  p o s s i b l e  
a r e a s  near  a l l  of them i s  tremendous. 

Fo r tuna te ly ,  t h e  t a s k  may be somewhat lessened  by conf in ing  t h e  search ,  
o r i g i n a l l y  a t  l e a s t ,  t o  a r e a s  where p l a c e r  concen t r a t e s  show t h e  e x i s t e n c e  of 
o the r  metals .  I t  may be  s i g n i f i c a n t  t h a t  t h e  Kennecott copper d e p o s i t s  and t h e  
Ruby Creek copper dep0si. t  a r e  near gold p l a c e r s  t h a t  contained both  copper and 
s i l v e r  nuggets. Other d i s t r i c t s  i n  which copper and s i l v e r  nuggets have bo th  been 
found, b u t  i n  which no base  metal  mine has y e t  been discovered a re :  



Rampart D i s t r i c t ,  e s p e c i a l l y  S l a t e  and Ruby Creeks. 
Slana D i s t r i c t  near  Grubstake and All te l l  Creeks. 
Denal i  D i s t r i c t  on White Creek. 
Chisana D i s t r i c t  on Bonanza, Bryan, and Chathenda Creeks. 
Kenai D i s t r i c t  on Bear Creek. 

Very probably t h i s  l i s t  is  incomplete,  and some of t h e  old- t imers  could 
make a d d i t i o n s  t o  it. 

Copper nuggets a r e  r a t h e r  common i n  t h e  streams between t h e  Nabesna River 
and t h e  Canadian bo rde r ,  i n  t h e  Ch i t i na  a r e a ,  t h e  Chistochina D i s t r i c t ,  t h e  upper 
p a r t  of t h e  Del ta  River ,  on Su l l i van  Creelc i n  t h e  Tof ty  D i s t r i c t ,  White River near  
Yakataga, and o t h e r  p laces .  

Lead minera ls  may be  more common than  has  been suspected,  s i n c e  oxidized 
l e a d  minera ls  a r e  d i f f i c u l t  t o  recognize and may be  taken f o r  b a r i t e ,  w i th  which 
they  o f t e n  occur.  A few of t h e  p l aces  a t  which l e a d  minera ls  have been recognized 
a r e  : 

Kantishna D i s t r i c t  on n e a r l y  a l l  c reeks .  
Tanana D i s t r i c t  i n  t h e  lower p o r t i o n  of Morelock Creek. 
Rampart D i s t r i c t  on Hunter, L i t t l e  Minook, and Troublesome Creeks. 
Denal i  D i s t r i c t  on White Creek. 
C i r c l e  D i s t r i c t  on Deadwood Creek. 

In t h e  Goodnews Bay D i s t r i c t  plat inum was found i n  go ld  p l a c e r s  some twenty 
yea r s  be fo re  t h e  d iscovery  of t h e  r i c h  plat inum p l a c e r s ,  which contained very 
l i t t l e  gold. Other p l aces  a t  which plat inum has  been found a r e :  

Koyuk D i s t r i c t  on Dime, Bear, and Sweepstakes Creeks. 
Chistochina D i s t r i c t  on S l a t e  Creelc and t h e  Chisna River.  
Nabesna D i s t r i c t  on Platinum Creek. 
Innoko D i s t r i c t  on Boob Creek. 
Matanuska Valley on Albe r t  and Alf red  Creeks and on Metal Creek. 
Beach p l a c e r s  a t  Yakataga and Lituya Bays. 
Upper Del ta  River.  
Livengood D i s t r i c t  on L i l l i a n  Creek. 

O f  course ,  platinum Fn a p l a c e r  may s i g n a l  t h e  presence of a n i c k e l  l ode  somewhere 
i n  t h e  a r ea .  

Some meta ls  a r e  n o t  l i k e l y  t o  appear i n  p l a c e r  concen t r a t e s ,  a s  t h e i r  
minera ls  a r e  e s p e c i a l l y  s u b j e c t  t o  s o l u t i o n  and d i s i n t e g r a t i o n .  Copper i s  r a r e l y  
found un le s s  t h e  o r i g i n a l  copper mineral  has  been oxid ized  t o  n a t i v e  copper; 
galena does no t  t r a v e l  f a r  from i t s  source;  s p h a l e r i t e  i s  r a t h e r  e a s i l y  decomposed 
and d i f f i c u l t  t o  recognize;  molybdenite i s  r e a d i l y  d ispersed .  However, t h e  c l a y  
t h a t  i s  found near  and i n  hedrock i n  nea r ly  a l l  p l a c e r s  absorbs and r e t a i n s  metal  
ions.  Consequently, t h e  t a i l i n g s  p i l e s  and dumps around o ld  prospec t  s h a f t s  a r e  
e x c e l l e n t  l o c a t i o n s  i n  which t o  f i n d  samples of  c l a y  which, wi th  geochemical 
t e s t i n g ,  w i l l  g ive  information on t h e  p o s s i b l e  occurrence of  base  metals .  

Gold mining t o  some degree has  o f t e n  been precedent  t o  t h e  d iscovery  of 
l a r g e  base  metal  mines. Within t h e  c u r r e n t  month (Apr i l ,  1964) t h i s  r e l a t i o n s h i p  



was d rama t i ca l ly  i l l u s t r a t e d  when t h e  Toronto Mining Exchange skyrocketed a f t e r  
t h e  announcement t h a t  a huge, r i c h  copper-zinc-si lver  d e p o s i t  had been found only 
twelve mi l e s  from Timmins, Ontar io,  t h e  h e a r t  of t h e  o l d ,  g r e a t  Porcupine gold 
mining d i s t r i c t .  In  t h i s  presumably well-prospected a r e a  t h e  newly-discovered 
orebody was found beneath a mere twenty f e e t  of overburden. 

There is  a powerful argument f o r  t ak ing  a new, hard Look i n  and near  
Alaska ' s gold  mining camps. 



Figu re  13 



DIVISION OF MINES & MINE1ULS 

General 

The Div is ion  of Mines and Minerals  v7as c rea ted  t o  a id  and promote 
increased mineral  exp lo ra t ion  and product ion i n  t h e  S t a t e  of  Alaska. I t  
adminis te rs  t he  laws wi th  r e s p e c t  t o  mining and petroleum exp lo ra t ion  and 
product ion and mine s a f e t y .  I t  ope ra t e s  p u b l i c  assay l a b o r a t o r i e s  f o r  t h e  
purpose of a id ing  bona f i d e  p rospec to r s  and miners wi th  f r e e  assays  and 
mineral  i d e n t i f i c a t i o n s .  I t  does t h e  geo log ica l  mapping and o t h e r  func t ions  
of a S t a t e  Geological  Survey. I t  provides  t e c h n i c a l  advice i n  t h e  f i e l d  
and o f f i c e  on prospec t ing  and mining problems. The Div is ion  conducts a  
cont inuing  survey of Lhe mineral  resources  and ope ra t ions  i n  t h e  S t a t e  and 
d isseminates  t h i s  information f o r  t h e  a s s i s t a n c e  of p rospec to r s ,  miners,  
and petroleum ope ra to r s .  O i l  and gas conserva t ion  r egu la t ions  a r e  admin- 
i s t e r e d  and enforced.  By law, t h e  Div is ion  i s  requi red  t o  f o s t e r  and 
promote t h e  b e s t  i n t e r e s t s  of t he  mining, minera ls ,  and r e l a t e d  i n d u s t r i e s  
of t h e  S t a t e ,  and i s  a l s o  charged with t h e  p r o t e c t i o n  of i n v e s t o r s  i n  t h e s e  
i n d u s t r i e s .  I t  main ta ins  a n  a c t i v e  f i l e  o r  inventory  of a l l  known mineral  
d e p o s i t s ,  mining cbaims, and mining claim owners. I t  provides  the Divis ion  
of Lands with necessary t e c h n i c a l  h e l p  and advice i n  mineral  l e a s i n g  and 
o t h e r  r e l a t e d  ma t t e r s  administered by t h a t  Div is ion .  

The Div is ion  of Mines and Minerals '  a u t h o r i t y  and func t ions  a s  
delegated by t h e  Commissioner of Natural  Resources a r e  found i n  Alaska 
S t a t u t e s ,  T i t l e s  27  and 31. 

Cha r t s  and tables on the fol lowing pages give  a b r i e f  ove r - a l l  view 
of the Divis ion  o rgan iza t ion ,  personnel ,  func t ions ,  and a summary of work 
accomplished i n  1964 and planned f o r  1965. 



ORGANIZATION, FUNCTIONS, AND COSTS 

DIRECTOR 

ADMINISTRATION MINING BRANCH METALLURGY PETROLEUM 
BRANCH BRANCH BRANCH 

GEOLOGY 
BRANCH 

Personnel 

Administrative A s s ' t  3 Mining Engrs. 3 Assayers P e t r .  Geologist  3 Mining Geologists 
Minerals Analyst Assayer-Engineer Pe t r .  Engineer 
Secre tary  
Off i c e  Manager 
Clerk Typis t  

Functions 

Mineral records & Prospect Examination Ore assaying 
Information geochem sampling & geochemical, & 

r e p o r t s  o the r  analyses 
Publishing 

Safe ty  inspect ions  Mineral iden t i -  
Public  i n q u i r i e s  Public  i n q u i r i e s  f i c a t i o n  

Budget, f inance,  pro- Technical advice & Ore t e s t i n g  
p e r t y  & personnel h e l p  t o  prospectors  Research 

and miners 

Juneau 
Anchorage 

Juneau 
Anchorage 
Fairbanks 

Location 

Conservation Ore province 
regu la t ion  evaluat ion  

Technical aspects  O r e  depos i t  
of u n i t i z a t i o n  & i n v e s t i g a t i o n s  
l eas ing  regula t ions  

Economic geology 
Publ ic  i n q u i r i e s  r e p o r t s  & maps 
Care & r e l e a s e  of 
wel l  logs  & Samples 

Anchorage Anchorage 
Fairbanks 
Ke tchikan 

Costs (FY 64-65 Appropriations) 

Division To ta l  : 

L ~ c h o r  age 



SUYJIARY OF WORK ACCOYGLISHED I N  1364 

DIRECTOR 

Supervision and adminis t ra t ion  of  Divis ion .  Branch 
and f i e l d  supervisory t r i p s .  Chairman of Alaska O i l  
and Gas Conservation Conunittee and Alaska Map Com- 
mi t tee .  Active member of  American Mining Congress 
Public  Lands Committee 

1 
I 

ADMINISTRATION 
BRANCH 

Accounting, budgeting, personnel,  
property,  pub l i c  information, 
pub1 ishing a l l  r e p o r t s  and monthly 
b u l l e t i n  ( c i r c u l a t i o n  1980), 1665 
claim loca t ion  no t i ces  and 5166 
a f f i d a v i t s  processed, 6831 un- 
patented claims now on f i l e ,  278 
v i s i t o r s  a s s i s t e d .  

P 
M I N I N G  BRANCH 

3 proper ty  examinations, geo- 
chemical inves t iga t ion  of 17 
areas ,  43 coal  mine and 2 lode 
mine s a f e t y  inspect ions ,  Pros- 
pector  Assistance Program, 
a s s i s t ance  t o  Division of Lands 
o n  l eas ing ,  r e p o r t s  prepared, 
monthly b u l l e t i n ,  t echn ica l  
a s s i s t ance  t o  ind iv idua l s  and 
companies. 

I 
METALLURGY 

BRANCH 

Received 3330 samples 
completed 8423 analyses & 

i d e n t i f i c a t i o n ,  a s s i s t e d  
2045 v i s i t o r s ,  a s s i s t e d  i n  
f i e l d .  

Petroleun~ Geology 

Approved the  d r i l l i n g  of a l l  new wel l s ,  
administered petroleum conservation 
regu la t ions ,  made numerous w e l l  examin- 
a t ions ,  witnessed t e s t s  fo r  discovery 
roya l ty  purposes, inventoried and s tored  
we l l  samples f o r  l a t e r  research,  compiled 
production and re la t ed  s t a t i s t i c s ,  gave 
t echn ica l  advice t o  Division of Lands i n  
l eas ing  and u n i t i z a t i o n  matters .  

386 square mi les  of  geology 
mapped, geologic r e p o r t s  pre- 
pared, earthquake mapping and 
geologic a s s i s t ance ,  geochemical 
samples taken during geologic 
mapping, a s s i s t ance  given t o  
v i s i t o r s ,  information furnished 
t o  mining company geo log i s t s  and 
prospectors .  



Future Work 

The Divis ion  w i l l  cont inue  t o  a s s i s t  and promote t h e  mineral  i n d u s t r i e s ,  
and provide  information t o  s t i m u l a t e  exp lo ra t ion .  The mining engineers  w i l l  
cont inue t o  make geochemical surveys i n  connect ion wi th  geologic  mapping 
i n  add i t i on  t o  t h e i r  r e g u l a r  work of mineral  and p rospec t  i n v e s t i g a t i o n s .  

Irnprovements a r e  be ing  planned f o r  t h e  assay l a b o r a t o r i e s  and procedures  
which w i l l  a l low b e t t e r  and more rap id  s e r v i c e  on t h e  more important  samples 
t h a t  come i n  and on o the r  mineral  and a n a l y t i c a l  problems t h a t  a r e  submit ted.  

A s  r e l a t e d  elsewhere i n  t h i s  r e p o r t ,  o i l  and gas exp lo ra t ion  i s  inc reas ing  
r a p i d l y  and new product ion i s  assured.  Continued i n t e r e s t  i s  be ing  shown i n  
t h e  A r c t i c  Slope. The Pe t ro leun~ Branch work load w i l l  i nc rease  wi th  t h e  
growing indus t ry  a s  it expands i n  va r ious  p a r t s  of Alaska i n  a d d i t i o n  t o  t h e  
A r c t i c  Slope and t h e  Cook I n l e t  Region. 

The Geology Branch w i l l  cont inue  i t s  geologic  and geochemical i n v e s t i g a t i o n s  
i n t o  t h e  mineral  p o s s i b i l i t i e s  of s e l e c t e d  promising a r e a s  and p repa ra t ion  
of d e t a i l e d  r e p o r t s  f o r  use by p rospec to r s  and exp lo ra t ion  companies. Two of 
t h e s e  a r e a s  w i l l  be ex tens ions  of those  inves t iga t ed  i n  1964 where f u r t h e r  
work was found t o  be advisable .  These a r e  t h e  Slana D i s t r i c t  and t h e  Broxson 
Gulch-Eureka Creek a r e a .  

Areas i n  which economic geologic  i n v e s t i g a t i o n s  a r e  t e n t a t i v e l y  planned 
a r e  a s  fol lows:  

Seward Peninsula* 

Bluff ( 4 ) ,  Sinuk River ( 3 ) ,  Kugruk River ( 2 )  (~ndependence  c r e e k ) .  

Alaska Range & I n t e r i o r  

Slana D i s t r i c t  (14 ) :  cont inue mapping of qua r t z  monzonite p lu ton  
a r e a  i n  search  of o r e  d e p o s i t  i n d i c a t i o n s .  

Nixon Fork a r e a  ( 6 ) :  copper,  gold,  geologic  mapping and geochem. 

Mentasta P4ountains (15 ) :  cont inue  reconnaissance s tudy of d i o r i t e  
i n t r u s i v e .  

Yukon-Tanana Region: Overa l l  minera l ,  geology, geochem, economic 
i n v e s t i g a t i o n  and s tudy.  

Broxson Gulch-Eureka Creek (11): copper,  n i c k e l ,  geologic  mapping 
and geochem. 

Upper Chistochina ( 1 3 ) :  copper, n i c k e l ,  go ld ,  platinum, geologic  
mapping and geochem. 



P a i n t  River ( 1 7 ) :  copper,  i r o n ,  geologic  mapping and geochem. 

Geochemical i n v e s t i g a t i o n s :  Rampart D i s t r i c t  ( 7 ) ,  Kokomo Creek ( 8 ) 1  
Tanana River ( 9 ) ,  E l l i o t  Highway ( 8 ) ,  Nenana Highway (9), Taylor 
Highway ( l 6 ) ,  Willow Creek (18), Glenn Highway (3.9). 

Southeas te rn  Ala- 

Hollis-We1.vemile A r m  ( 3 ) :  copper, l ead ,  z inc ,  molybdenum, gold,  
geologic  mapping. 

Lemesurier I s land  ( 2 6 ) :  molybdenum, geologic  mapping and geochem. 

Geochemical i n v e s t i g a t i o n s :  Pr ince  of Wales I s l and  logging roads ( 3 1 ) ,  
Chichagof I s l and  ( 27 ) ,  and William Henry Bay ( 24 ) ,  Revil lagidedo 
Is land  logging roads (30). 

*Numbers i n  parentheses  r e f e r  t o  l o c a t i o n s  shown on map on Page 8 1  . 



Areas of I n v e s t i g a t i o n s  

The numbers l i s t e d  below r e f e r  t o  those  on t h e  map on t h e  oppos i te  
page. Locat ions of a r e a s  a s  i nd ica t ed  by t h e  numbers a r e  approximate. 

1. Bear Creek 

2 .  Independence Creek 

Geologic mapping 1964 and prospect  
mapped 

Geologic mapping planned f o r  1965 

3 .  Kugruk River Geologic mapping planned 1965 

4. Bluff Geologic mapping 1964, more planned 
1965 

5. Omilak Geologic mapping 1964 

6. Nixon Fork Geologic mapping planned 1965 

7 .  Rampart D i s t r i c t  Geochemical i n v e s t i g a t i o n s  planned 
1965 

8. E l l i o t  Highway, Kokomo Creek, Geochemical i n v e s t i g a t i o n s  made 1964 
Chatanika River o r  planned f o r  1965 

9 .  Nenana Highway 

10. Richardson Highway 

11. Broxson Gulch-Eureka Creek, 
Rainy Creek 

1 2 .  Paxson 

13. Upper Chistochina 

14. Slana D i s t r i c t  

Geochemical i n v e s t i g a t i o n s  planned 
1965 and geologic  mapping 

Geochemical i n v e s t i g a t i o n s  1964 

Geologic mapping planned 1965 
Geologic mapping 1964 

Geochemical i n v e s t i g a t i o n  and 
geologic  mapping 1964 

Geologic mapping planned 1965 

Geologic mapping 1964 and planned 
1965 

15. Rock Creek, Mentasta Mountains Geologic reconnaissance mapping 1964 

& planned 1965 
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Taylor Highway 

Paint River 

Willow Creek, Susitna River 

Glenn Highway, Matanuska River 

Knight Island, Nellie Juan 

Valdez 

Skagway 

Lynn Canal 

William Henry Bay, Berners Bay 

Taku River 

Lemesurier Island 

Chichagof, Bar anof Island 

Gambier Bay 

Stikine River 

Revillagigedo Island 

Hollis - ~welvemile Arm area 

Geochemical Investigations planned 
1965 

Geologic mapping planned 1965 

Geochemical & magnetometer investi- 
gation 1964 and planned 1965 

Geochemical investigation planned 
1965 

Geologic mapping 1964 

Geologic mapping and geochemical 
investigation 1964 

Geochemical investigation 1964 

Prospect mapped & geochemical 
investigation 1964 

Geochemical investigation 1964 & 

planned 1965 

Geochemical investigation 1964 & 

planned 1965 

Geological mapping and geochemical 
investigation planned 3965 

Geochemical investigation planned 
1965 

Geochemical investigation 1964 

Geochemical investigation 1964 

Geochemical investigation planned 1965 

Geochemical investigation 1964 & 

geologic mapping planned 1965 



Prospec tors  Ass is tance  Program 

The t o t a l  number of  p a r t i c i p a n t s  completing t h e  program i n  1964 was t h e  
sane a s  i n  1963, t he  f i r s t  year  of thepmgram. A t o t a l  of 19 a p p l i c a n t s  
were approved by the  screening  boards f o r  p r o j e c t s  i n  1964, which committed 
a  t o t a l  of $34,398.04. Of these  19 app l i can t s ,  on ly  9 p a r t i c i p a t e d  and 
completed t h e i r  programs a t  a c o s t  t o  t h e  S t a t e  of $9,495.28. 

One p a r t i c i p a n t  a c t u a l l y  mined a  new prospec t .  Addi t iona l  work by a  
prospec tor  who made a  d iscovery  i n  1963 r e s u l t e d  i n  new d i s c o v e r i e s  i n  t h e  
same a r e a  t h i s  year .  One p r o j e c t  by a  g e o l o g i s t  p a r t i c i p a t i n g  i n  t he  program 
yie lded  new geologic  d a t a .  Probably t h e  most important  development under t h e  
program t o  d a t e  was t h e  opt ioning  of one of t h e  new p r o p e r t i e s  by a  l a r g e  
mining company. 

Members of t he  screening  board were: 

Aldon Gooch - 
Robert Saunders - 
Willow Burand - 
Martin J a spe r  - 
W i l l i a m  Race - 
D r .  Donald Cook - 
D r .  Robert Forbes - 
Leo Marlc Antb.ony - 
Roger Mark1 - 

S t a t e  Assayer, Ketchikan 
" Mining Engineer,  Fairbanks 
I I I I I 1  I I 

I 
I I 11 I1  , Anchorage 
I I 11 11 , Juneau 

College of Ear th  Science & Minerals 
I n d u s t r i e s ,  Univers i ty  of Alaska 

CESMI, Univers i ty  of Alaska 
I1  I1  I I I I 

The fol lowing t a b l e  p r e s e n t s  d a t a  on t h i s  y e a r ' s  program. 



Name 

1964 PROSPECTOR ASSISTANCE PROGRAM 

a 
a, z 2 

5 :  
-Q 4 
m 

rn 
2 2 Loca l i t y  Man - Cost of Cost  o f  Equipment T o t a l  C o s t / ~ a n  Cost  t o  

Prospected Days ,!, Travel  Food & Misc. Cost  Day S t a t e  
U m 

J u l i u s  S i r i l o  Taylor 100 2 38 $ 216.00 $ 272.06 $ 145.14 $ 633.20 $ 6.33 $ 474.90 
Mtns . 

J i m  Fuksa Kantishna 60 1 4  1 5  151.44 136.36 287.80 4.79 215.85 

O r a  P. 
Schoonover Talkeetna 45 1 0  7 1200.00 314.05 88.08 1602.13 35.60 1201.60 

B. Moser & 

A. Bauman F l a t  60 0 1 1204.11 268.34 230.45 1702.90 28.38 911.78 

August Palm S i t k a  31  1 3 714.00 177.64 345.84 1237.48 39.92 928 -11 

Tury Anderson Livengood 62 0 20 875.00 693.98 1334.00 2902.98 46.82 2177.23 

Edward Durand Slana  72 6 10  2097.00 392.62 640.23 3129.90 43.47 2347 -43 

Arne Nur-to R a i n y P a s s 3 0  0 6 180.00 104.46 128.68 413.14 13.78 309 -86 

B i l l  Huff Wrangell 60 0 26 990.00 117 -65 130.38 1238.03 20.63 928.52 

Average*" 



LEST OF ALASKA M I N I N G  OPEFGITIONS ACTIVE DURING 1964 

Name and address  of Operator Locat ion of Mine & Approx. Type of Operation* 

- Recording D i s t r i c t  C r e w  

Admiralty Alaska Gold Mining Funter  Bay 
Co., Box 2642, Juneau Juneau 

2 Nickel-copper lode  
developrnen t 

Aho, John 
725  2nd Ave., Fairbanks 

Fortymile  River 2 P l ace r  p r e p a r a t i o n  
Fairbanks 

Ahwinona, Jacob & Sam 
Nsme 

E .  Seward Peninsu la  2 Prospec t ing  
Cape Nome 

Alaska Explora t ion  & Mining Bird Creek 
Co., Ta lkee tna  Ta lkee tna  

1 Hydraul ic  

Alaska Horizons Co. 
V i c  Fondy & Ray Jones 
Box 4933, Spenard 

Treasure  Creek 2 Tes t i ng  ground with 
Ta lkee tna  ca i s son  

Alaska Mines & Minerals ,  Inc.  Red Devi l  Mine 16 Proper ty  leased  
Box 422, Anchorage Kuskokwim 

Alaska Nickel Co. 
Fred Jenkins  
Box 2 ,  Eagle 

Eagle Bluff  
Fairbanks 

2 Lode development 

Alaska Por t land  Cement Co. L td .  Foggy Pass  
136 Kentucky S t r e e t  Nenana 
Petaluma, C a l i f o r n i a  

3 Limestone ex- 
p l o r a t i o n  

Alexander, Be t ty  
Nome 

Q u a r t z  Creek 
Cape Nome 

1 Nonfloat ,  
development work 

Amero, A.W. 
Ch and a 1  a r  

E .  Forlc Chandalar R .  1 Prospec t ing  
Fairbanks 

Anderson, E l l i s  
Chand a 1  a r  

Tobin Creek 
Fairbanks 

l Small s c a l e  hand 

Anderson, Tury & Associa tes  Fairbanks 
Fairbanks Fairbanks 

2 Prospec t ing  

A t l a s  Mines 
George J. Waldhelm 
Box 755,  Nome 

D a h l  Creek 
Cape Nome 

1 Nonfloat 

Baker, V.G. 
Fairbanks 

Jade Mountain 2 Jade l ode  and 
Noat ak-Kobuk p l a c e r  

*Types of  o p e r a t i o n s  a r e  explained a t  end of  l i s t .  



Basin Creek Mining Co. 
Herbert  Engstrom 
Box 554, Nome 

Basin Creek 
Cape Nome 

2 Dredge 

Ruby Creek 50 Copper lode  
Noatak-Kobuk development 

Kennecott Copper Corp. 
161 E .  42nd S t r e e t  
New York 17, New York 

Bear Creek Mining Co. 
W 917 Mallon 
Spokane, Washington 

Orange H i l l  
Ch i t i na  

12 Explora t ion  

Beckwith, Rea 
Box 119, Anchorage 

Alaska gene ra l  3  Mineral i nves t iga -  
Severa l  t i o n s  

Beshores, Paul & Associa tes  
Box 1161, Mollala ,  Oregon 

Kugruk River 
Fairhaven 

1 Nonfloat 

Bierman, W i l l i a m  
Yakima, Washington 

S l a t e  Creek 
Ch i t ina  

2 Nonfloat 

B i t t n e r ,  Paul 
Cen t r a l  

Deadwood Creek 1 Hydraulic 
Fairbanks 

B l i s s ,  P a t r i c k  J. & Sons 
129 E.  l l t h ,  Anchorage 

Ungalilc Creek 3 Nonfloat 
Cape Nome 

H o l l i s  
Ketchikan 

2 Prospec t ing  Boedecker, B i l l  & Jo ines ,  Ever t  
H o l l i s  

Pr ince  of Wales Is. 4 Development 
Ketchikan 

Bonanza Gold, Inc.  
Eas t  15  Walton, Spokane 

Kantishna D i s t r i c t  1 Lode Prospect ing 
Fairbanks 

Bonnell ,  Frank 
1057 W. 80th S t r e e t  
Los Angeles, C a l i f o r n i a  

Bo t t s ,  E a r l  & Lyle 
Box 1465, Fairbanks 

Timberline Creek 1 S t r i p p i n g  and 
Palmer t renching  

Breseman, John W. 
Box 796,  Pe l i can  

Chichagof D i s t r i c t  1 Prospec t ing  
S i t k a  

Brockway, John T.  
1737 Glac i e r  Avenue, Juneau 

Baker Peak 
S i t k a  

1 Copper development 

Bronson, Robert;  France, Jack 
& Wilbur, Palmer 

Old Brasse l  Proper ty  2 Gold lode  mining 
Palmer 

Brown, Erwin 
General Del ivery,  Pe tersburg  

Southeas te rn  Alaska 1 Prospect ing 
Severa l  
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2 Ag lode  development Buck, William & 

Billum, Frank, Glennal len 
A h t e l l  Creek 
Glennal len 

Crooked Creek 
Fairbanks 

2 Nonfloat  Burne t te ,  Dewey & Hunter,  
Martha, Box 1995, Fairbanks 

Canyon Creek Mining Co. 
J ens  Kvamme & Sons 
Akiak 

4 Hydraul ic  Canyon Creek 
Kuskokwim 

Miller Creek 
Fairbanks 

2 Hydraul ic  Car r ,  G . W .  
M i l l e r  House 

Casanof f ,  Jack 
K i  ana 

Klery Creek 
Noatak-Kobuk 

1 Small s c a l e  hand 

Porcupine Creek 
Haines 

1 Small s c a l e  hand Casto,  S teve  
33 Mile, Haines 

Chambers, Wayne 
C a l i f o r n i a  

Bluff  
Nome 

3 Dredge 

Hayes G l a c i e r  a r e a  
Anchorage 

Clement, n i ck  1 Molybdenum p rospec t  

C l ine ,  Harvey 
Cordova 

Yakataga Beach 
Cordova 

1 Small s c a l e  hand 

Cof f i e ld ,  Lawrence 
U s i b e l l i  

Black Creek 
Talkee tna  

1 Gold lode  pros-  
p e c t i n g  

Coleman, George 
Palmer 

Independence Mine 
Talkee t n a  

1 Caretaking & 
Maintenance 

Col lege  Road Pea t  
Kushman Brothers  
12 Timberland D r . ,  Fairbanks 

College Road 
Fairbanks 

2 Peat  

70 M i l e  Creek 
Fairbanks 

l Prospec t ing  Cook 
General Del ivery,  Fairbanks 

White Mountain 
Kuskokwim 

3 Proper ty  leased  Cordero Mining Co. 
131 Un ive r s i t y  Avenue 
Pa10 Al to ,  C a l i f o r n i a  

1 Nonfloat  Davis,  Bon 
Box 45, Nome 

Gold Run 
Cape Nome 



Davis Mines, I nc . ,  T a l b e r t  E .  
Davis, 1511 Mary Ann, 
Fairbanks 

Shovel Creek 
Noatak-Kobuk 

2 Nonfloat  

Mastodon Creek 
M t .  McKinley 

2 Nonfloat  

1 Hydraul ic  

4 Hydraul ic  

2 Gold l ode  

Degnan, Joseph A. 
Ophir 

Delong , Ralph 
Nome 

Coffee Creek 
Cape Nome 

Dickman, 0. J. 
T e l l e r  

Gold Run Creek 
Cape Nome 

Beauty Bay 
Seward 

Duncan, Jason H . 
944 Yellowstone Road 
Xenia, Ohio 

2 Prospec t ing  Ecker s, Theron 
Kasaan 

Kasaan Peninsu la  
K e  t ch ikan  

Edgecumbe Explora t ion  Co. 
C.T. & G.H. Morgan 
Box 758, S i t k a  

S i l v e r  Bay 
S i t k a  

2 Gold lode  
maintenance 

Edwards, Herk & M i l l e r ,  Vern 
Nome 

Nome a r e a  
Cape Nome 

2 Prospect ing 

Emerick, R o l l i e ;  B rake f i e ld ,  
Erwin; Monroe, C. ;  Greathouse, 
C.R. ,  D e l t a  Junc t ion  

Alaska gene ra l  
Seve ra l  

3 Prospec t ing  

Empire Jade Co., Gene J o i n e r  
Kotzebue 

Jade Creek 
Noatak-Kobuk 

1 Jade  recovery & 

c u t t i n g  

Basin Creek 
Norne 

2 Dredge Engstrom, H e r b  
Nome 

Farland,  Gene 
Norne 

Koyana Creek 
Square Rock Mining Co 
Cape Nome 

1 Offshore pros- 
p e c t i n g  

Fennimore, George & Associa tes  
Ta lkee tna  

Yakataga Beach 
Cordova 

2 Prospec t ing  

Ferguson, Archie & 

Belobra id ich ,  John, Kotzebue 
Candle Creek 
Fairhaven 

6 Nonfloat  

Fern Gold Mining C o .  
502 Columbia Building 
Spokane, Washington 

Willow Creek 
Palmer 

1 Gold lode  
development 



F l a t  Creek P lace r s  
Fu l l e r ton  Brothers  
F l a t  

P l a t  & Willow Creeks 3 Nonfloat 
M t .  McKinley 

H o l l i s  
Ke tchilcan 

1 Development & 
d r i l l i n g  

Foreman, Kenneth C .  

Seward Peninsula  l Lode prospec t ing  
Sever a1 

Fos t e r ,  Neal W.  
Box 279, Nome 

Fos t e r ,  Neal 
Box 279, Nome 

Hannum Creek 
Fairhaven 

2 Nonfloat 

Ghezzi, Alfred R .  
Box 1857, Fairbanks 

3rd & 4 th  D i s t r i c t s  l Prospect ing 
Severa l  

Gi lber t son ,  George 
314 Charles  S t r e e t  
Fairbanks 

Canyon Creek 
Fairbanks 

2 Nonfloat 

Gold Cord Mining Co. 
2309 Lord Baranof Blvd. 
Anchor age 

Fishhook Creek 2 Gold lode  
Palmer development 

Goodnews Bay Mining Co. 
422 White Building,  S e a t t l e  
Platinum 

Salmon R .  & t r i b s .  40 Platinum dredge & 
Bethel  Nonf l o a t  

Grant Mining Co. 
Frank C .  Edg iny ton  
Box 53,  Tanana 

Grant Creek 
Ft. Gibbon 

2 Nonfloat 

Hancock, K.S . 
Haine s 

Porcupine Creek 1 Small s c a l e  hand 
Haines 

Ben Creek 
Fairbanks 

2 Nonfloat Hansen, Burne t t  F. 
Eagle 

Hanson, Aage 
1108 10th  Avenue N. 
S e a t t l e ,  Washington 

C:caigie Creek l Gold lode  
Talkeetna development 

Hassel  Mining Co. 
Harold Hassel 
Box 1071, Fairbanks 

Ready Bul l ion  Creek 2 Nonfloat 
Fairbanks 

Havrilacl<, Harry 
Rampart 

Ruby Creek 
Rampart 

l Nonfloat 

Hawkins, W.A. ; Eichner ,  Ken: 
L i l l i e ,  Angus, Ketchikan 

Southeas te rn  Alaska 1 Prospec t ing  
Sever a1 



Southeas te rn  Alaska 
Seve ra l  

Prospec t ing  Heiner , Larry 
Pe t e r  sburg 

Gold l ode  
development 

Henton, Fred 
Mile 42, Seward Highway 

S l a t e  Creek 
Seward 

Herning, Harold Candle Nonf l o a t  

Hersch & Herning, Harold 
Candle 

Mud Creek 
Fairhaven 

Nonf l o a t  

H i l l . ,  Lloyd 
S t a r  Route, Palmer 

Grubstake Gulch 
Palmer 

Soapstone mining 

American Creek 
Manley Hot Spr ings  

Hydraul ic  Holovics,  Louis 
Manley Hot Spr ings  

Hogendorn, Jack 
Deering 

Inmachuclc River 
Fairhaven 

Hydraul ic  

Red Devi l  Proper ty  
Kuskokwim 

Mercury lode  
s t r i p p i n g  

Holloway, Dorr;  Juancorena, 
Mariano: Neubauer, Jack 

Huff,  J . W .  
B o x  837,  W a r d  Cove 

Groundhog Basin 
W r a n g e l l  

P rospec t ing  

Idaho Bar Mining Co. 
Melnikoff,  Kosta 

Rampart 

Idaho Bar 
Rampart 

Nonf l o a t  

Chisana D i s t r i c t  
Fairbanks 

Nonfloat  Johnson, I v e r  M. 
Fairbanks 

IZawolsl;y, Ignacey 
Nome 

Charley Creek 
Cape Nome 

Prospec t ing  

Kelbar Company 
1 1 1 2  S. Cushman 
Tacoma 

B a r i t e  development 
Duncan Canal 
Pe te rsburg  

Keystone Mines, Inc  . 
Box 630, Fairbanks 

Wolf Creelc 
Fairbanks 

Lode gold 

Kloss,  Herman: Davis,  Jack 
( K  & D Lode) Sunse t  Cove 

Sunset  Cove 
Juneau 

Gold-antimony lode  
development and 
p rospec t ing  

Knorr, Vincent 
B e t t l e s  F i e l d  

Mascot Creek 
IZoyukul; 



Langlow, J ens  
Cen t r a l  

Switch Creek 
Fairbanks 

1 I-Iydr a u l i c  

Lanning , Tony 
ManLey Hot Spr ings  

Eureka Creelc 1 Nonfloat  
Manley Hot Spr ings  

Lee Bro thers  Dredging Co. 
Box 208, Nome 

Cape Creek 
Cape Nome 

10 Tin development 

Leonard, Harry B. 
Wiseman 
A.C.  Mining C o .  

Vermont Creek 1 Small s c a l e  hand 
Fairbanks 

L e s l i e ,  Robert  
Box 1838, Fairbanks 

Gran i t e  Creelc 1 P lace r  development 
Fairbanks 

L ie ,  Harold 
KO tzebue 

Bear Creelc 
Cape No~ne 

1 Prospec t ing  

Lindquis t ,  Hjalmer 
1 3 3  N .  Marion, Bremerton 
Washing ton ,  o r  Ophir 

Beaver Rock& E s t e r  1 Nonfloat 
Creeks 

McGrath 

L i t t l e  Creek Mine 
Ivo r  C.  Carlson 
Ophir 

Ophir 
McGr a th  

2 Nonfloat  

Chandalar D i s t r i c t  5 Gold l ode  
Fairbanks development 

L i t t l e  Squaw Mining Co. 
303 Radio Cen t r a l  Bui lding 
Spokane, Washington 

Sheep M t .  & Soda C r .  1 Copper Prospec ts  
Anchorage & Nabesna 
Quads . 

Eocke, Barney 
Was i l l a  

Long Creek Mining Co. 
Ash Richardson, Ruby 

Long C r e e l c  
Fairbanks 

4 Nonfloat 

Lucky Seven Mining Co. 
Walter E .  Roman 
Box 141, Fairbanks 

F i sh  Creek 
Fairbanks 

3 Nonfloat 

White Mountain 3 Cinnabar product ion  
Kuskokwim 

Lyman, Robert  
Lyman Mining Cot Red Devi l  

Lynx Creek 
F t .  Gibbon 

Nonf l o a t  Lynx Creek Mines 
Edgington, Frank C. 
G r a n t  Creek Landing 
Tanana 



McClure, Francis  Schaefer; 
Schaefer, Norman 
62 Copeland Avenue 
La Crosse, Wisconsin 

Cinnabar Creek 2 Mercury lode 
Kuskokwim explora t ion  

McCombe, R.S. 
Chicken 

Lost Chicken 
Fairbanks 

Assessment work 

Manske, Dan 
Box 797, Fairbanks 

Ing1e Creek 
Fairbanks 

1 Nonfloat 

Martinson Brothers 
Nome 

Kougarok River 5 Golddredge 
Cape Nolne 

Marvel Creek Mining Co. 
Awe, Charles 
h i a k  

Marvel Creelc 
Bethel 

3 Nonfloat 

Mathews Mining Co. 
Box 2061, Fairbanks 

Woodchopper Creek 5 Dredge 
Fairbanks 

Meldrum, William 
Chicken 

Stonehouse & Chicken 2 S t r ipping 
Creeks 

Fairbanks 

Mendenhal, Ray & Evans, W.H. 
Box 811 
Nome 

Milroy Creek 
Fairhaven 

2 Nonfloat 

M i l . l ~ ,  James; Lindgrin, Ear l ;  
Atwood, M. J . Sheep Creel: 

Fairbanks 
3 Nonfloat 

Minalaska, Inc . 
Magnuson Brother s t  Ophir 

Gaines Creek 
M t  . McKinley 

1 Nonfloat 

Mineral Basin Mining Corp. 
Moa, Arthur, Box 126 
Hyder 

lilt. View Property 2 Exploration ( lode)  
Ketchikan 

Miner a1 s , Inc . 
W.W. Gilkey 
Box 1211, Juneau 

Yakutat D i s t r i c t  2 Beach p lace r  
Juneau. inves t iga t ions  

Miscovich Brothers 
Ot ter  Dredging Co. 
F l a t  

Ot t e r  Creek 
M t .  McKinley 

6 Dredge 

Moneta-Porcupine 
Su i t e  1502 
325 Bay S t . ,  Toronto 

Alaska general  12 Prospecting 
Several  

Monte C r i s t o  Mining Co 
R.W. Beck, Gakona 

S l a t e  Creek 
Chi t ina  

5 Nonfloat 



Auric  Off shore l~l ining Co . 
Morgan, Milton F. & Novak, 
M.J., 5115 E l  Cajon Blvd. 
San Diego, C a l i f o r n i a  

Bluff  
Nome 

4 Prospec t ing  o f f -  
shore  

Mrak, W i l l i a m  
Su t ton  

Grubstake Gulch 3 Nonfloat 
Palmer 

M t .  Andrew Mining Co. 
Box 358, Ketchikan o r  
lo l l -1030  W. Georgia S t r e e t  
Vancouver 5,  B.6 .  

Kasaan Peninsu la  1 I ron  & copper 
Ice tchilian exp lo ra t i on  

M t .  Parker  Mining Co. 
A.F. Parker  
Box 2127, Juneau 

M t .  Parker  Mine 1 
Juneau 

Gold lode  
maintenance 

Nesland, E r l i n g  & Associa tes  
2027 Ai rpo r t  Road, Fairbanks 

Tramway Bar 
Fairbanlcs 

Nonf l o a t  

Newlun, O.H .  
Box 623, Ketchikan 

P r ince  of  Wales I s l a n d  1 
Ketch ilc an 

Prospec t ing  

New York-Alaska Gold Dredging 
Corp., 534 White Henry-Stuart  
Bldg . , S e a t t l e  o r  Nyac 

Tuluksak R.,  Ca l i f  14  
C r . ,  Roclc C r .  

Be the l  

Gold dredge 

Novak, John 
1780 Ocean Blvd. 
Coos Bay, Oregon 

Bering Sea & Others  2 
Cape Nome 

Off shore  pros-  
pecting 

Olive C r e e l c  Mines 
C a r l  Parker ,  Box 552 
Fairbanlcs 

Amy Creelc & Olive C r .  3 
Fairbanks 

Nonf l o a t  

Olson, Henry T. "Tiger"  
Taku Harbor 

Juneau & Admiralty 1 
D i s t r i c t s  

Prospec t ing  

O I N e i l l  Ventures 
W i l l i a m  O ' N e i l l  
505 8 t h  Ave., Anchorage 

Dan Creek 
McCarthy 

Development work 

Pade, Ot to  
Skagway 

Skagway 
Skagway 

Prospec t ing  

Palmer, R.B.  
Box 1617, Fairbanks 

Sourdough Creek 1 
Fai rbanks  

Prospec t ing  

Pan American Petroleum Corp. 
P.O. Box 591 
Tulsa ,  Oklahoma 

Alaska Peninsu la  2 0 
I l iamna 

I ron  C l a i m s  
l o c a t i o n  



Pankratz ,  Fred; Doyle, A l  
Nome 

Pannick, Harry 
General  Del ivery ,  Fairbanks 

Parker ,  Fred 

Bering Sea & Beaches 4 Beach & Offshore 
Cape Nome p rospec t ing  

Flume Creek 
Fairbanks 

l. Nonfloat 

Inmachuck River  3 NonfLoat 
Fairhaven 

Pearson, Clayton T.  & 
Grothe, Lenhard, Red Devi l  
Mine 

Los t  River 
Cape Nome 

5 Prospec t ing  

Pederson, S t eve ,  Box 
68 5 , Nome 

Niuklu'l: River  2 Dredge 

Pekovich, W.S. 
Box 2642, Juneau 

P o r t  Snet t isham 1 I r o n  lode  
Juneau development 

Kings River  
Palmer 

2 Limestone 
e x p l o r a t i o n  

Permanente Cement Co. 
Oakland, C a l i f o r n i a  

P i epe r ,  Paul  
Ke tchilcan 

Kasaan 
Ketchikan 

l Prospec t ing  

P i lgr im,  E a r l  R.  
Box 1896, Fairbanks 

Stampede Creek 2 Antimony lode 
Fairbanks Development 

P r a t t ,  Jack;  Dube, Tony 
Sunt rana  

No Grub Creek 2 Nonfloat  
Fairbanks 

P r i c e ,  S tan ton  
c/o Dean Goodwin 
Box 1 2 6 2 ,  Juneau 

Windfal l  Harbor 1 Prospec t ing  
Juneau 

P r ince  Creek Mining Co. 
Agoff, S.E. 
F l a t  

P r ince  Creek 
M t .  McKinley 

4 Nonfloat 

Purdy Bro thers  
Chicken 

blyer s Forlc 
Fairbanks 

2 NonfLoat 

Purkeypi le ,  I .W. & Associa tes  
320 - 3rd S t .  Hamilton Acres 
Fairbanks 

Tonzona D i s t r i c t  3 Lode p rospec t ing  
M t .  McKinley 

Q u a i l  Creek Mining Co. Quail. Creek 
Rampart 

2 Nonfloat 



Qui t sch ,  William 
VaXdez 

Mineral Creek l 
Valdez 

Gold lode  
prospec t ing  

Radovan, Martin 
McCar thy  

Glac i e r  Creelc 1 
McCar thy  

Coppel: lode  
p rospec t ing  

Redstone Mining Co. 
C a r l  Hef l inger  
409 Clara  S t r e e t ,  Fairbanks 

Livenyood Creek 4 
Fairbanks 

Nonf l o a t  

Reed, C u r t i s s  & Rybachek, 
S tan ley ,  T r i p l e  R,  Livengood 

Wilbur Creek 
Fairbcm1cs 

Hydraulic 

Renshaw, A.L. & Associa tes  
2309 Lord Baranof Blvd. 
Anchor age 

Flillow Creek 
Palmer 

Gold lode  
development 

Rhode Is land  Creek Mines 
A.W. ~ r i n g l e  
Manley Hot Springs 

Rhode I s l and  Creek 3 
Manley Hot Springs 

Nonfloat 

R.S. Richards & Associa tes  
Box 1817, Anchorage 

N .  Fork Kashwitna R.  & 5 
Alaska Peninsula  a r e a  

Copper, i r o n ,  gold 
Lode 

Ricks, Dean 
Fairbanks 

Fairbanks D i s t r i c t  1 
Fairbanlrs 

Prospec t ing  

Robinson, George P. 
Chicken 

Wade Creek 
Fairbanks 

Nonf l o a t  

Nonfloat Rosander & Gates 
Oph i r  

Bear Creek 
M t .  McKinley 

Rosander & Reed 
Ophir 

Yankee Creek 
M t .  McKinley 

Nonf l o a t  

Ruby Mining Company 
Asher B. Richardson 
326 Boundry S t . ,  Fairbanks 

Long Creelr 
Nulato 

Nonf l o a t  

Shapley, George 
Cra ig  

T u x e k a ~  I s l and  1 
ICetchikan 

Prospec t ing  

Sheldon, Cha r l i e  
Shungnal; 

Shungndc River l 
lioatak-Kobuk 

Jade  p l a c e r  

S h e l l  O i l  Co. 
S h e l l  Bldg., 100 Bush S t . ,  
San Francisco,  C a l i f o r n i a  

Bering Sea 14  
Cape Noine 

Off shore pros- 
pec t ing  



Sherman, Mike 
Candle 

Pat terson Creek I. 
Fairhaven 

Nonfloat 

S i n c l a i r  O i l  Co. 
Box 584, Anchorage 

Alaska general  6 
Several. 

Prospecting 

S i r i l o ,  J u l i u s  
Box 625, Bethel 

Aniak D i s t r i c t  1 
Kuskolcw i m  

Prospecting 

Nonf l o a t  S l a t e  Creek Mining Co., DeeRand, 
Edward H. Box 1564, Fairbanks 

S l a t e  Creek 
Fairbanks 

Smith, Bob 
Nome 

Kougarok River 2 
Norne 

Dredge 

Smith, Pete & Associates 
Box 1660, Fairbanks 

Steamboat Creek 2 
Fairbanlcs 

Prospec,ting 

Nonfloat 

Development 

Development 

Squaw Creek Mining Co. 
Jack Wilke, Chicken 

Canyon Creek 
Fairbanks 

S t .  Arnand, Loren Midas Mine 
Valdez 

Standard 14etals Corp. 
Box 1081, Ketchikan 

IZendrick Bay 
Ketchikan 

S teea r s ,  A l  
Box 826,  Ketchilcan 

Southeastern Alaska 1 
Several  

Prospecting 

S t e l t i n g ,  H.W. 
Box 13, Haines 

Haines 
Haines 

Prospecting 

Stensland,  A.H. 
Box 1985, Ketchikan 

Helm Bay 
Ketchikan 

Prospecting 

Strandberg Mines, Inc . 
Box 2099, Anchorage 

Eureka Creek 3 
Planley Hot Springs 

Nonfloat 

Stuver , J u l e s  
F l a t  

Moore Creek 
M t  . IvIcKinley 

Hydraulic 

Sweepstd;es Mine 
Charles Moon & Baldwin 
Box 371, Nome 

T and T Mining Co. 
W i l l i a m  Thomas 
Box 1464, Fairbanks 
o r  Rampart 

Sweepstakes Creek 1 
Cape Norne 

Nonf l o a t  

Hunter Creek 1 
Rampart 

Nonf l o a t ,  
s t r ipp ing  



Taylor ,  Arley & Associa tes  
c/o S n i t e l y  Bros . 
Wenatchee, Washington 

Eureka Creelc 
Fairbanks 

Nonfloat  

Te t inek ,  Eugene 
Fortuna Ledge 

Willow Creek 
Wade FIampton 

Nonfloat  

T i t u s ,  Jack ;  Cook, Fred 
Solomon 

Shovel Creek 
Cape Nome 

Small s c a l e  hand 

Totem Explora t ion  Co. 
Joe  Blazek 
317 Dock S t r e e t ,  Ketchilcan 

Southeas te rn  Alaska 1 
Sever a1 

Prospec t ing  

Tozer , James ; Kuzminslci , Robert;  
IZellog, Joseph; Ransom, Chan~pe 
Box 34, Adak 

Los t  River a r e a  4 
Cape Norne 

Prospec t ing  

Tweet, N.B. & Sons 
T e l l e r  

Kougarok River G 
Cape Nome 

Nonf l o a t ,  
h y d r a u l i c  

U l r  ich,  Henry 
Nome 

Roclc Creek 
Cape Nome 

Small s c a l e  hand 

Uo t i l a ,  G u s  
Ophir 

Birch Cree?:: 
Nu1 ate 

S t r i p p i n g  

Uranium & S t r a t e g i c  Ore 
Development Co . , CLr. Hammond 
Anchorage 

Cra ig i e  Creek 2 
Ta lkee tna  

Gold l ode  pros-  
pec t ing  

U.S.S.R. & M. Co. 
Box 438, Nome 

Nome D i s t r i c t  4 
Cape Nome 

Prospec t ing  

Hogatza River  34 
F t .  Gibbon 

U.S.S.R. & &I. Co. 
Box 1170, Fairbanks 

Gold dredge 

Flosqui t o  Forlc 15 
Fairbanlcs 

Dredge U.S.S.R. & M.  Co. 
Box 1170, Fairbanlcs 

U . S . S t e e l  Corporat ion Alaska General  8 
Seve ra l  

Development 

VaLdez Mines Ltd. 
W .  F i l l i p e k ,  P re s iden t  
10032 105th S t r e e t  
Edmonton, A lbe r t a  

Canyon Creelc 
C h i t i n a  

Niclcel-copper pros-  
p e c t i n g  

Waclcwitz, Char les  & Fred 
Box 1595, Fairhanlcs 

Bedrock Creek 2 
Fairbanks 

Prospec t ing  



Wall, Melvin 
Box 3256, Spenard 

Watson, F l r s .  Ben 
Cape Uakataga 

Weber, Glen 
Mil ler  House 

Weinard, Fred 
Candle 

Weisner Trading Co. 
I r a  Weisner, R a p a r t  

Weston, David 
Fairbanks 

Wheeler, Vernon & Associates 
Box l4A, WasilLa 

W i l l i a r ~ ~ s ,  Burton A .  
Play Creek v i a  Cordova 

ruillis, George 
Red Devil 

Alice & Bessie I4ine 

Withrow, Alfred W .  
B e t t l e s  Fie ld  

Fliurm, Andrew 
Box 431, Nome 

Woodman, I. N . 
BOX 573, Valdez 

Wor-thington, John 

Zaiser  , Clarence 
Ruby 

Valdez Creek 
Palmer 

2 Placer  development 

Yakataga Beach 2 Small s c a l e  hand 
Cordova 

Porcupine Creek 3 Placer  development 
Fairbanlcs 

Mud Creek 
Fairhaven 

2 Nonfloat 

L i t t l e  Minook & 4 Nonfloat 
Hoosier Creeks 

Rampart 

Dome Creek 
Fairbanlcs 

Grubslidcc Gulch 2 Gold lode 
Palmer development 

Rex Gulch 
McCarthy 

1 Small s c a l e  hand 

Parks Property 1 Small mercury 
Kuslcolwim operat ion 

Koyulcul: River 1 Small s c a l e  hand 
Fairbanks 

Dome Creek 
Cape Nome 

1 Hydraulic 

Tonsina Lake area  1 Prospecting 
Valdez 

Prince of Wales Island 2 Prospecting 
Ketchikan 

Greenstone Creek 2 hTonfloat 
Nu1 a to  



Zimin, Niclc 
South lvalcnek 

Alaslca Peninsula & l Prospecting 
B r i s t o l  Bay D i s t r i c t  

Bonnifield D i s t r i c t  1 Nonfloat 
Nenana 

"Nonfloat" ind ica tes  mechanical p lacer  gold opera t ion  using d rag l ines  and/or 
bul ldozers  t o  t r anspor t  gravel  t o  nonfloat ing washing p l a n t ,  bedrock 
sluiceboxes,  o r  elevated s l u i c e s .  

"fIydraulic" ind ica tes  p lace r  gold opera t ion  i n  which gravel  i s  excavated and 
transported t o  sluisebo:ces s o l e l y  by water j e t s  from hydraul ic  nozzles. 

"Small s c a l e  hand " i nd ica tes  p lace r  gold operat ion i n  which gravel  excavation 
and t r anspor ta t ion  i s  accomplished by hand o r  ground s lu ic ing .  



OIL AND GAS COMPANIES ACTIVE DURING 1964 

Name and Alaskan Home o r  Regional Type of Ac t iv i ty  
Address of Company Office 

All ied Chemical Corp. P.O. Box 2120,Houston D r i l l i n g  

American Pet rof ina  Expl. Co. 
P.O. Box 4-TI Anchorage 

A t l a n t i c  Refining Company P.O.  Box 2819 
P.O. Box 59, Anchorage Dallas 

Geophysical f i e l d  p a r t y  

Geophysical f i e l d  p a r t y  

B r i t i s h  American O i l  Producing Mercantile-Dallas Bldg. Geophysical 
Co., 426 Eagle S t . ,  Anchorage Box 749, Dal las  

B r i t i s h  Petroleum Explorat ion 620 5th Avenue 
Co. (Alaska),  Inc. New York Ci ty  

Geologic f i e l d  p a r t y  
geophysical,  d r i l l i n g  

C i t i e s  Service O i l  Company B a r t l e s v i l l e ,  Okla. Geologic f i e l d  pa r ty  

Colorado O i l  and Gas Corp. Box 749, Denver D r i l l i n g ,  geophysical 

Humble O i l  & Refining Co. 612 S. Flower S t .  D r i l l i n g ,  geophysical 
326 H S t . ,  Anchorage Los Angeles, C a l i f .  

Marathon O i l  Company 550 S. Flower S t .  Geophysical, d r i l l i n g  
259 W. Fireweed, Anchorage Los Angeles, C a l i f .  

Mobil O i l  Company 
Box 1734, Anchorage 

612 S.  Flower S t .  
Los Angeles, C a l i f .  

Pan American Petroleum Corp. Box 591, Tulsa 
1829 E. 5th,  Anchorage 

Geophysical, d r i l l i n g  

Geophysical, geologic 
f i e l d  pa r ty ,  d r i l l i n g  

P h i l l i p s  Petroleum Corp. B a r t l e s v i l l e ,  Okla. Geologic f i e l d  par ty ,  
Box 419, Anchorage geophysical,  d r i l l i n g  

Pure O i l  Company 
Box 1651, Anchorage 

Richf i e l d  O i l  Corp. 
Box 2241, Anchorage 

35 East  blacker Drive Geologic f i e l d  par ty ,  
Chicago, I l l i n o i s  geophysical,  d r i l l i n g  

555 S. Flower S t .  D r i l l i n g ,  geophysical,  
Los Angeles, C a l i f .  geologic f i e l d  pa r ty  

She l l  O i l  Company S u i t e  1055 Geologic f i e l d  pa r ty ,  
5 t h  & E S t .  , Anchorage Dexter Horton Bldg. geophysical,  d r i l l i n g  

S e a t t l e ,  Washington 



S i n c l a i r  O i l  and Gas Company Box 521 
Box 584, Anchorage Tulsa ,  Okla. 

Ske l ly  O i l  Company 
Box 1314, Anchorage 

James H. Snowden 

Box 1650 
Tulsa ,  Okla. 

Geologic f i e l d  p a r t y ,  
geophysical ,  d r i l l i n g  

Geophysical, D r i l l i n g  

750 W. 5 t h  S t r e e t  D r i l l i n g  
F o r t  Worth, Texas 

StCmdard O i l  Co. of C a l i f o r n i a  225 Bush S t r e e t  Product ion,  d r i l l i n g  
Box 7-839, Anchorage Standard O i l  Bui lding geologic  f i e l d  p a r t y ,  

San Francisco,  C a l i f .  geophysical ,  r e f i n i n g  

Superior  O i l  Company 
Box 1167, Anchorage 

Texaco, I n c .  
Box 664, Anchorage 

550 S.  Flower S t .  o r  Geologic f i e l d  p a r t y ,  
Box 3015 Terminal Annex geophysical ,  d r i l l i n g  
Los Angeles, C a l i f .  

3350 Wilsh i re  Blvd. Geophysical, geologic  
Los Angeles, C a l i f .  f i e l d  p a r t y  

Union O i l  Co. of C a l i f o r n i a  Union O i l  Center D r i l l i n g ,  Geophysical,  
2805 Denal i ,  Anchorage Eos Angeles product ion 



ACTIVE COAL MINES, 1964 

Name and Address of Location of Mines Type of  Approx. 
Operator & Coal F i e l d  Opera t i o n  Crew - --- 

ALaska blatanuska Coal Co. Premier 14ine S t r i p  
(Paul Omlin) Flatanuslca F i e l d  

Box 13,  Palmer 

Evan Jones Coal Co. JonesviLle S t r i p  6 8 
Box 619, Anchorage llatanuska F ie ld  
o r  J o n e s v i l l e  

Blrak Coal Co. 
Box 16,  Sut ton  

Near Eslca S t r i p  3 2 
biatanuska F i e l d  

U s i b e l l i  Coal I~iines,  Inc. I-Iealy Creel; 
U s i b e l l i  Nenana F ie ld  

Vi t ro  IWi.nerals Corp. I-Iealy Creek 
Box 1070, Fairbanks Ncnana F ie ld  

Yutan Const. Co. L ign i t e  
(Jas .  A. C a r r o l l )  Menana F i e l d  
Box 1775, Fairbanks 

S t r i p  7 7 

S t r i p  3 4 

S t r i p  4 

Note: Above da t a  from Dt1Ed.I r ecords .  



LIST OF REPORTS ISSUED BY THE DIVISION OF MINES 
AND MINEWS AND CORRESPONDING PRECEDING AGENCIES 

*Report of t h e  Mine Inspec tor  f o r  t h e  T e r r i t o r y  of  Alaska t o  t h e  Sec re t a ry  of 
t h e  I n t e r i o r ,  f i s c a l  year  ended June 30, 1912. 

*Report o f  khe Nine Inspec tor  f o r  t h e  T e r r i t o r y  of Alaska t o  t h e  Sec re t a ry  of 
t h e  I n t e r i o r ,  f i s c a l  year  ended June 30, 1913. 

*Report of t h e  Mine Inspec tor  f o r  t h e  T e r r i t o r y  of Alaska t o  t h e  Sec re t a ry  of 
t he  I n t e r i o r ,  f i s c a l  year  ended June 30, 1914. 

*Report o f  t h e  T e r r i t o r i a l  Mine Inspec tor  t o  t h e  Governor of Alaska f o r  t h e  
year  1915. 

*Report of CVilLiarn Maloney, T e r r i t o r i a l  Mine Inspec to r ,  t o  t h e  Governor of 
Alas?;a f o r  t h e  year  1916. 

*Report of t h e  T e r r i t o r i a l .  Mine Inspec to r  .to t h e  Governor of Alaslra f o r  t h e  
year  191'7. 

*Annual Rcport of t h e  T e r r i t o r i a l  Mine Inspec tor  t o  t he  Governor of Alaska, 1920. 

*Annual Report o f  t h e  T e r r i t o r i a l  Mine Inspec tor  t o  t h e  Governor of  Alaska, 1921. 

*Annual Report o f  t h e  1,Iine Inspec tor  t o  t h e  Governor of Alaska, 1922. 

*Annual. Report o f  t h e  Wine Inspec tor  t o  t h e  Governor of Alaska, 1923. 

*Report upon I n d u s t r i a l  Accidents,  Compensation and Insurance i n  Alaska f o r  
t h e  biennium ending December 31, 1924. 

*Report of t h e  T e r r i . t o r i a l  14ine Inspec tor ,  ca lendar  yea r s  1925-26. 

*Report of cooperat ion between t h e  T e r r i t o r y  of Alaska and t h e  United S t a t e s  
i n  making mining i n v e s t i g a t i o n s  and i n  t h e  in spec t ion  of mines f o r  t h e  
biennium ending March 31, 1929. 

*Report s f  cooperat ion between t h e  Ter r i - tory  of  Alaska and t h e  United S t a t e s  
i n  making mining i n v e s t i g a t i o n s  and i n  Yne in spec t ion  of mines f o r  t h e  
biennium ending March 13,  1931. 

*Mining i n v e s t i g a t i o n s  and mine in spec t ion  i n  Alaska, biennium ending 
March 31, 1933. 

*Report of t h e  Commissioner of Mines t o  t h e  Governor, biennium ending 
December 31, 1936. 

*Report of t h e  Conmissioner of Mines t o  t h e  Governor, biennium ending 
December 31, 1938, 



*Report of t h e  Commissioner of Mines t o  t h e  Governor, biennium ending 
Decerher 31, 1940. 

*Report of t h e  Commissioner of Mines t o  t h e  Governor, two b i e n n i a  ended 
Deceniber 31, 1944. 

*Report o f  t h e  Commissioner of Mines, biennium ended December 31, 1946. 

*Report o f  t h e  Commissioner of Mines, biennium ended December 31, 1948. 

*Report of t h e  Commissioner of  Mines, biennium ended December 31, 1950. 

*Report of t h e  Commissioner of Mines, biennium ended December 31, 1952. 

*Report o f  t h e  Commissioner of Mines, biennium ended December 31, 1954. 

*Report of t h e  Commissioner of Mines, biennium ended December 31, 1956. 

*Report of t h e  Commissioner of  Mines, biennium ended December 31, 1958. 

*Report o f  t h e  Div is ion  o f  Mines and Minerals  f o r  t h e  year  1959. 

Report of t h e  Div is ion  of Mines and Minerals  f o r  t h e  year  1960. 

Report o f  t h e  ~ i v i s i o n  of Mines and bl inerals  f o r  t h e  year  19131. 

Report of t h e  Div is ion  of  Mines and Minerals  f o r  t h e  year  1962. 

Report of t h e  Div is ion  of Plines and Minerals  f o r  t h e  year  1963. 

*Joes t ing ,  Henry R. ,  S t r a t e g i c  Mineral Occurrences i n  I n t e r i o r  Alaska, Pamphlet 
No. 1, May 1942. 

"Joes t ing ,  Henry R e ,  Supplemental t o  Pamphlet No. 1 - S t r a t e g i c  Mineral 
Occurrences i n  I n t e r i o r  Alaska; Pamphlet No. 2, March 1943. 

*Anderson, E s k i l ,  Mineral Occurrences o t h e r  than  Gold Deposi ts  i n  Northwestern 
Alaska: Pamphlet No .  5-R, May 1944. 

"Stewart,  R.L., P rospec t ing  i n  Alaska (26-page pamphlet),  December 1944. 
(Revised t o  November 1949).  

*Glover, A.E. ,  I n d u s t r i a l  Minerals  a s  a F i e ld  f o r  Prospec t ing  i n  Alaska, 
i nc lud ing  A Glossary of ~lements and Minerals  (82-page b o o k 1 e t ) ~ a r c h  1945. 
(Revised t o  May 1946).  

*Anderson, E s k i l ,  Asbestos and Jade Occurrences i n  t h e  Kobulc River  reg ion ,  
Alaslca: Pamphlet No. 3-R, May 1945. 

*Roehm, J .C . ,  Some High Calcium Limestone Deposi ts  i n  Southeas te rn  Alaska: 
Pamphlet No. G I  March 1946. Mimeographed cop ie s  a r e  a v a i l a b l e .  



Proper Claim Stak ing  i n  Alaska; Information C i r c u l a r  No. 1, May 11, 1964. 

R igh t s  o f  Canadians i n  Alaska under t h e  IiIining Laws: Information C i r c u l a r  No. 2 ,  
September 15,  1953. 

Band P lace r  Mining Methods; Information C i r c u l a r  No. 3 ,  A p r i l  16,  1962. 

*Alaska Uranium Information:  Information C i r c u l a r  No. 4, March 15, 1955. 

General Alaskan Mineral Information;  Information C i r c u l a r  No. 5,  February L O ,  
1964. 

Alaskan Prospec t ing  Information;  Informa.tion C i r c u l a r  No. 6, Play 27, 1964. 

*Compulsory Assessment IrJorli A f f i d a v i t s ;  Information C i r c u l a r  NO. 7, J u l y  15,  1957. 

Mineral Indus t ry  ConsuL.tants Avai lab le  f o r  T;Jorlc i n  Alaska; I n f o n ~ ~ a t i o n  C i r c u l a r  
No. 8, December 18, 1964. 

Dea le rs  i n  Alaskan Rocks and Minerals ;  Information C i r c u l a r  No. 9 ,  A p r i l  6 ,  1964. 

Skin Diving f o r  Gold i n  Alaska; Information C i r c u l a r  No. 10,  November 5 ,  1964. 

L i s t  o f  D I M  Pub l i ca t i ons ;  Information C i r c u l a r  No. 11, December 21, 1964. 

S e r v i c e s  of t h e  Div is ion  of  Mines and Minerals ;  Information C i r c u l a r  No. 1 2 ,  
Novernber 2 0, 19 64. 

Dangers i n  Old Mine Openings; Information C i r c u l a r  No. 13,  November 6,  1962. 

Mining Laws Applicable  i n  Alaska, Information C i r c u l a r  No. 14, J u l y  10, 1964. 

Race, W i l l i a m  H . ,  The Mineral Indus t ry  of  t h e  Kenai-Cook I n l e t - S u s i t n a  Regions, 
1962. 

Report No. PE 85-22; Report on Pre l iminary  I n v e s t i g a t i o n  of  t h e  Kings River  Area 
Limestone Deposi.ts, Anchorage Quadrangle ,  by bIartin W.  J a spe r  and Miro Mihelich, 
S t a t e  Mining Engineers ,  January 1961. 

Report No. PE 65-1; Report on t h e  Mespelt Cline of Strandberg blines, Inc. ,  Nixon 
Fork D i s t r i c t ,  Medf r a  Quadrangle ,  Alaslca, by lilartin W .  J a spe r ,  S t a t e  Mining 
Engineer,  February 1961. 

A la ska ' s  New Mining Law f o r  S t a t e  Lands, by James A .  Williams, D i r e c t o r ,  S t a t e  
Div is ion  of  Mines and Minerals ,  December 1961 1Reprinted from blining 
Enqineerinq Maqazine). 

Geology and Ore Depos i t s  of  Alaska, by Gordon Herre id ,  Geologis t ,  S t a t e  ~ i v i s i o n  
of Mines and Minerals ,  December 1961 ( ~ e p r i n t e d  from Mining Engineer inq 
Idagazine) . 



Tectonics  and Ore Depos i t s  i n  Alaska, by Gordon Herre id ,  Mining Geologis t ,  
S t a t e  Div is ion  of  t4ines and Minerals ,  Presented a t  t h e  1964 Alaska AIME 
Conference, Col lege,  Alaska, March 19,  1964. 

A Poss ib l e  Guide t o  Metal Depos i t s  of  Alaslca, by Char les  F. Herber t ,  Deputy 
Commissioner, S t a t e  Department of  Natura l  Resources.  Presented a t  t h e  1964 
Alaslca A I I a  Conference, Col lege,  Alaska, March 20, 1964. 

Map: Better-Known Mineral Depos i t s ,  P o s s i b l e  Petroleum Provinces ,  and E x i s t i n g  
and Proposed Roads 

Map: M.I. Report No. 194-1; A Pre l iminary  Map o f  t h e  Bedrock Geology of t h e  
Fairbanks Mining D i s t r i c t ,  Alaska, by Robert  B. Forbes and J i m  M. Brown, 
Department of Geology, Col lege of  Ear th  Science and Mineral I n d u s t r i e s ,  
Un ive r s i t y  of  Alaska f o r  t h e  Div is ion  o f  Mines and Minerals ,  December 1961. 
P r i ce :  $1.00 

Geochemical I n v e s t i g a t i o n s  of  Se l ec t ed  Areas i n  Southeas te rn  Alaska, by 
C.F. Herber t  and W.H. Race, November 1964. (27 pages p l u s  numerous maps 
and t a b l e s )  P r i c e .  $1.00. 

Pre l iminary  Report on Geologic Mapping i n  t h e  Coast Range Mineral B e l t ,  by 
Gordon Herre id .  Th i s  r e p o r t  included i n  Annual Report of  t h e  Div is ion  of 
Mines and Minerals  f o r  t h e  yea r  1962. No charge.  Very l i m i t e d  supply.  

Geologic Report #2: Bedrock Geology of t h e  Rainbow Mountain Area, Alaska Range, 
Alaslca; an M.S. t h e s i s  prepared by Larry G .  Hanson of t h e  Un ive r s i t y  of  
Alaska i n  coopera t ion  w i t h  t h e  D iv i s ion  of  Mines and Minerals .  P r i c e  $2.00 

Geologic Report  #3: Geology of  t h e  Por tage  Creek-Susitna River  Area, by 
Donald H. R i ch t e r ,  1963. ( 2  l a r g e  s h e e t s )  P r i c e  $1.00 

Geologic Report  #4: Geology and Mineral Depos i t s  o f  t h e  Denali-Maclaren River 
Area, Alaska, by M.A. Ikufman, May 1964. (19 pages p l u s  l a r g e  map) 
P r i c e  $1.00 

Geologic Report  #5: Geology o f  t h e  Niblack Anchorage Area, Southeas te rn  Alaska 
by Gordon Herre id ,  May 1964. (10 pages p l u s  l a r g e  map) P r i c e  $1.00 

Geologic Report #6: Geology and Mineral Depos i t s  of  t h e  A h t e l l  Creek Area, 
S lana  Dis t r ic t ,  Sou thcen t r a l  Alaska, by Donald 13. Rich te r ,  Nay 1964. 
(17 pages p l u s  l a r g e  map) P r i c e  $1.00 

Geologic Report $7: Geology of  t h e  Dry Pass  Area, Southeas te rn  Alaska, by 
Gordon Herreid and M.A. Kaufman, June 1964. (16 pages ) P r i c e  $1.00 

Geologic Report #8: Geology o f  t h e  P a i n t  River  Area, I l iamna Quadrangle ,  Alaska, 
by D.H. R i ch t e r  and G. Her re id ,  January 1965. P r i c e  $1.00 



The G r e a t  Alaslca Ear thquake,  March 2 7 ,  1964: May 19, 1964.  

Mine Safe ty  R e g u l a t i o n s ,  1963,  from t h e  Alaska A d m i n i s t r a t i v e  Code. 

O i l  and Gas Conserva t ion  ~ e g u l a t i o n s  and Sta t .u te ,  1964,  from the Alaslca 
Adminis.krative Code, and ALaslca S t a t u t e s .  

*Out o f  P r i n t .  On f i l e  i n  c e r t a i n  pub l i c  and u n i v e r s i t y  l i b r a r i e s .  
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