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Honorable Thomas E . Kel ly , Commissioner 
Department of Natural Resources 
Pouch M 
Juneau, Alaska 99801 

Dear Sir: 

O n  behalf of the employees of the Division of Mines and Geology, i t  i s  a 
pleasure to transmit to you this Annual Report of the Division covering the 
calendar year 1969. The report summarizes mining prmfuction, exploration, 
and developments during the year. The activities and accomplishments of 
the Division are out1 ined; our geological investigations and laboratory work 
are briefly described, and details on information and services available to 
the public are included. 

This Division w i l l  continue to foster and assist the growth of the mining 
industry i n  the best interests OF the State. 

Respectfully submitted, 

/ JAMES A.  WILLIAMS, Director 
--" Division of Mines and Geology 
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F O R E W O R D  

For convenience the  S t a t e  has been divided i n t o  s i x  a r b i t r a r y  unl'ts ( f i g  1 ) .  The boundaries 
of t he se  un i t s  a r e  based on bedrock geology, topography, para1 l e l s  of f a t i  tude ,  and meridians 
o f  longi tude .  The f i v e  u n i t s  a r e  as fo l lows:  

I .  A r c t i c  Alaska, including t he  Brooks Range and o t h e r  p a r t s  of t h e  S t a t e  
north of the  Arc t i c  C i r c l e .  

2 .  I n t e r i o r  Alaska, including t h a t  p a r t  of t he  S t a t e  south of t h e  A r c t i c  
C i r c l e ,  north of the  Alaska Range, and e a s t  o f  meridian 153" W .  

3. Western Alaska, includ'ing the  Seward Peninsu la ,  Pri b i  lo f  I s1  ands , and 
o t h e r  p a r t s  o f  t he  S t a t e  south of t he  A r c t i c  C i r c l e ,  northwest of t he  
A1 aska Range, and west of meridian 153" W. 

4. Southwestern Alaska, inc lud ing  t he  Aleut ian Is1 ands . Kodiak I s l and ,  
and t he  Alaska Peninsula  south of p a r a l l e l  59" N .  

5 .  South-Central A1 aska ,  including t he  Alaska Range, ad jacent  mountainous 
t e r r a i n ,  and in te rmedia te  lowlands. 

6 ,  Southeastern Alaska, including a l l  of the S t a t e  e a s t  o f  meridian 141" W. 



Figure D 

DIVISIONS OF ALASKA, AS USED IN THIS REPORT 



D I V I S I O N  O F  M I N E S  A N D  G E O L O G Y  

G E N E R A L  

The goals and ob j ec t i ve s  of t he  n iv i s ion  of Mines and Geology a r e  t o  a id  and promote t he  min- 
e r a l  indus t ry  .in Alaska. The a u t h o r i t y  and func t ions  of  t he  Div is ion ,  as delegated by t h e  
Cotnmissioner of Natura'l Resources, a r e  i n  Alaska S t a t u t e s ,  T i t l e  2 7 .  Divis ion personnel do 
whatever pos s ib l e  t o  f o s t e r  and encourage mineral explora t ion  and mineral production i n  the  
be s t  i n t e r e s t s  of the  S t a t e .  The f i rm e s t a b l i s h ~ n e n t  of a  s o l i d  mining i ndus t ry  $ s  a  ba s i c  
aim of t he  Division of Ibllnes and Ge~10gy .  The Division can be looked upon as  a  da t a  ga ther ing  
agency where many kinds of information a r e  col l e c t e d ,  i n t e r p r e t e d  and cotn~~iunicated t o  t he  
mining indus t ry  and the  general pub l i c .  

Some of the  s e rv i ce s  t h a t  t he  Division provides t o  t he  c i t i z e n s  of Alaska a r e  descr ibed below. 
The Division i s  respons ib le  f o r  adminis te r ing  laws p s r t a in ing  t o  tnineral production and i s  
respons ib le  f o r  mine s a f e t y ,  The a n a l y t i c a l  l  aboratory s t imu la t e s  d i s cove r i e s  and a id s  
Alaskan prospectors  and miners by providing f r e e  assays and a  mineral i d e n t i f i c a t i o n  s e r v i c e ,  
F ie ld  i nves t i ga t i ons  inc lude  geologic  mappjng, geochemi cal sampl ing , and o t h e r  func t i ons  of a  
s t a t e  geologic  agency; f i e l d  r epo r t s  and geologic  maps a r e  a p r inc ipa l  product of t he  Div is ion .  
l echni  cal a s s i s t ance  and advice i s  f r e e l y  given in  t he  f i e l d  o r  o f f i c e  t o  miners ,  p ro spec to r s ,  
and o the r s  seeking advise .  

Another itnportant func t ion  of the  Divis ion i s  a  c ~ n t i n u a l  survey of mineral resources  and 
~nin<ng opera t ions ;  t h i s  information i s  disseminated f o r  those  i n t e r e s t e d  i n  t he  development of 
Alaska ' s  mineral resources.  Although the  Divis ion i s  requSred t o  f o s t e r  and promote t he  b e s t  
i n t e r e s t s  of t he  minlng, minera l ,  and r e l a t e d  i n d u s t r i e s ,  i t  a l s o  has a  r e s p o n s i b i l i t y  t o  
those who inves t  in t he se  i n d u s t r i e s .  The Divis ion provides an important s e r v i c e  by maintain-  
i n g  an  a c t i v e  f i l e  of a1 1 known mineral d e p o s i t s ,  mining c la ims ,  and claim owners l 'n  t he  
S Late, 

The Division works with i nd iv idua l s  and groups who a r e  i n t e r e s t e d  in  conservat ion of na tu ra l  
resources and those who f e e l  t h a t  c e r t a i n  changes in t he  mining laws a r e  e s s e n t i a l .  I n  t he se  
ma t t e r s  t he  Divis ion does whatever poss ib le  t o  p r o t e c t  t he  b e s t  i n t e r e s t s  of t h e  mjning 
indus t ry  with an awareness of t he  need f o r  wise pol ics 'es t o  a s su re  e f f i c i e n t  use o f  natura l  
resources .  'The Division of P9ines and Geology works c lo se ly  w l ' t h  t he  Divis ion of Lands by 
providing technica l  help and advice on mineral l e a s i n g ,  prospect ing perml'ts, and r e l a t e d  
mat te rs  administ2red by t he  Divis ion of Lands. 

An Edi tor-Researcher  was added t o  t he  s t a f f  of t h e  Divis ion of MSnes and Geology i n  9969. , 

The new pos i t i on  was added i n  o rde r  t o  provide more e f f i c i e n t  s e r v i c e  t o  t he  mjning indus t ry  
and t he  general  publ ic  through ' l ib ra ry  maintenance, thorough answers t o  i nqu l ' r i e s ,  Divis ion 
r epo r t  edi t i  ng  and completi on of research  p r o j e c t s .  

During the  1969 sulntner season DSvis5on f i e l d  p e r s ~ n n e l  cons is ted  of fou r  geo log i s t s  and t h r e e  
engineers. Eleven a r ea s  were i nves t i ga t ed .  Tables 1 and 2 on t h e  fol lowing pages show a 
concise: p i c tu r e  of  Division ~ r g a n i z a t i o n ,  personnel and func t ions  as  we19 as  a  summary o f  
work accon~pl ished i n  1969 and plans f o r  1970. 



Table 1 
Organiza t ion ,  Funct ions,  and Costs - Division of "lines and Geologv 1969 

g f f i c e  of -- Direc to r  ~ l i  rii ng lirancii Geology Branch Laboratory Cranch 

t o i  tor/Kesearcller Cliief l i n i n g  Engineer Chief  Ilining Geologist  Lab Supervisor/  X-Ray "in- 
Cdrtogrdpher Two ,.li ni ng Ltiy  i lief}-s Three ; : ining Geologists  e r a l o g i s t  W 

.z Tiiree ~, l i  ni I I J  I nforii~a- Three Sui~liiier Ass i s ta t i t s  Four Sui11111er Ass i s t an t s  / \ssayer  Cherilist 
t i on  S p e c i a l i s t s  Assayer 

E Secre ta ry  Geochelnir:al Analyst 
a Clerk Mineral Lab Technician 

Tido Clerk Typi;sts 

1;ardex f i l e  of c l a i i~ l  
l oca t i ons  dnd annudl 
labor  

Pubiishiny a11d d i s t r i -  
butiotl of i 11fo1-I,IJ t i 011  

", c i r c u i d r s ,  spec id l  re -  
O . - poi ' ts ,  l d l ,  r e p o r t s j  

f i e l d  r e p o r t s ,  i,lor?tiily 
bul l e t i  ti, dnci dr;nual 
r epo r t  

uudyet,  f i nance ,  arid 
d l 1  ~ I i v i s i u n  records  

l l i l ~e  s a f e t y  il lspectioris 

Geologic iiippirig aritl geo- 
ciit?i,~ SLillIlj I i I I Y  L J ~  t l ~  1.1j.i i t t ! ~ ~  
r epo r t s  

ieclirll cdl cldvi ce (?rid 
dss i  s  tarlce t o  prospec t o r s ,  
ilii l lers,  a ~ ~ d  coi~lpani es  

Ore deposi t i nves t i ga t i ons  

[ ) r e  urovi rlce eva lua t ion  

I<egioriil and de t a i  led geo- 
log ic  i1i~1pl)i ng and geochelil 
sar,lpl i  tiy t!i tii viri t t e n  re -  
ports  

Teciilii ca l  advice and 
a s s i  s tdnce t o  prospec tors ,  
I I I  i riers , and coritp~iri i e s  

Assaying, geochenlical and 
X-ray ana lyses  

Yineral i d e n t i f i c a t i o n  

Lab r e p o r t s  on ana ly t i ca l  
111e thods and pe r t i nen t  i  11-  

for l~iat ion 

Technical advice and 
a s s i s t a n c e  t o  prospec tors ,  
i,ii r1eu.s , dnd corllparii es  



Table 2 
Su~~iiiiary of 1969 liork - Division of Mines and Geology 

DIRECTOR 

Of f i ce  of Oi rec tor  iili r ~ i  ng  Branch Geology Branch Laboratory Eranch 

Processed bbL4 claiol loca - 
t i on  no t i ce s ,  1143 a f f i d d -  
vi t s  drid hii rii n y  docuilients. 
Total of 24,624 ~nining 
claillls on f i l e .  

Published seven profes-  
s iona l  r e p o r t s ,  an annual 
r e p o r t ,  and twelve 111onth- 
ly  b u l l e t i n s  ( c i r c u l a t i o n  
2300). 

O i s t r i  buted 2635 profes-  
s iona l  r epo r t s  and 4570 
i nforiilation c i r c u l a r s .  

Ass i s ted  1725 v i s i t o r s  
and answered :?467 i n fo r -  
111ation reques t s .  

Accounting , budg ? t i  ng , 
and 111ai n1:enance of a1 1 
Uivis ion records.  

Vis i ted  two prospect ing 
and explora t ion  s i t e s .  

Czrr ied out  31 coal niine 
inspec t ions .  

Adii;i ni s  t e red  13 Prospector  
Ass i s tance  Progranls . 

Suiii~ilari zed Prospector  
Ass i s tance  Progra~ils through 
1967 f o r  pub1 i  c  use.  

Coinpl e ted i  nforiiiati on c i  r -  
c u l a r  on s a l e  anti l e a se  
of ]'lining proper ty .  

Geologic niappi n g  and geo- 
che~uical  saillpl i  n g  of f ou r  
a r ea s  encoilipassi ng approx- 
illlately 1700 square ~: i i  1  e s .  
Over 1200 s  treanl sedinien t 
sai~lpl es  were col 1  ec t e d .  

Continued uraniuni i  nves t i -  
gat i  ons.  

Detailed geologic  mapping 
and geocheiiii cal  salilpl i  
of s i x  a r e a s ,  encoliipassil~g 
app rox i~~ ia t e ly  300 square 
i~ii i e s  . Over 91 1 y ?oche~ll- 
i  cal sanipl es  were col 1  ec ted .  

Made deternii na t ions  rang? ng 
from sinlple i d e n t i f i c a t i o n  
t o  x- ray ,  spectrograph and 
d i f f r a c t i o n  ana ly se s ,  heavy 
l i q u i d  and magnetic s epa ra t i on ,  
atomic absorp t ion  quant i  t a -  
t i v e  ana lyses  and f i r e  assays 
f o r  go ld ,  s i l v e r ,  6nd o the r  
noble me ta l s .  

Performed research  on Divisior! 
geochenlical satnples f o r  ana l -  
y s i s  by o p t i c a l  emission spec- 
t rograph and atoniic absorp t ion .  

I n s t a l l e d  s eve ra l  new i n s t r u -  
nlents t h a t  increased  e f f i c i e n c y  
and l a t i t u d e  of l a b  a c t i v i t i e s .  

Received and processed over 
1300 samples from the  publ ic  



I4II;IPI\IG BRANCH R E P O R T  ['REVIEklS 

G e o l ~ g y  anrl Geoche~liistry of \Parts of the Bendeleben A-5 and A-6 Quadrangles,  
Se1:1ar-d Peninsu la ,  Alaska 

R .  R ,  Asher, Chief i4ining Engineer 

Approximately s i x  \,leeks  ere spent  nlapp.ing 70 square illi l e s  and streall1 sediment salnpl ing 100 
square 17liles in  Lhe north cen t ra l  p a r t  of t he  Bendeleben A-5 quadrangle and t he  ea s t e rn  edge 
of the Bendeleben A - 6  quadrangle on the  Seward Peninsu la .  The p r o j e c t  a r ea  i s  along t he  
southern edge of the Betidelehen 1,lountains near  t he  d iv ide  between Bel t  Creek and the  Libby 
River .  There a r e  no known o r e  depos i t s  in  t he  reg ion .  

The ared i s  l a rge ly  tundra-covered ancl niapping was done on the  bas i s  of f l o a t  and f r o s t -  
riven rubble.  l\letamorphic rocks of Precarilbrian age a r e  tlominant. These inc lude  b i o t i t e  
gne iss  and s c h i s t  '3f t he  Kigluaik Group, s c h i s t s  of the  i\lome Group, and a  sequence of black 
g r a p h i t i c  s l a t e s  nalned S l a t e s  of the York Region. Epiclote-bearing calcareous rocks and 
c ry s t a l  1 ine  meta-1 imestone a r e  in  terbeddcd in t he  s c h i s t s .  The ~metaillorphic rocks a r e  
intruded by coarse g n e i s s i c  g r a n i t e  \$I i tl? assoc ia ted  tournial ine- r i  ch pegmati te .  Fine-grained 
quar tz  monzonite t o  g r a n i t e  i s  exposecl in  p l ace s ;  i t  i s  probably younger than t he  g n e i s s i c  
g r a n i t e .  Rhyoli te  d i k e s ,  d io r i  t e  d ike s ,  ' i r rec~ular  s111al1 bociies of d i o r i  t e ,  and o t h e r  nighly-  
a1 t e r e a ,  igneous ai  kes ard presen t .  k v e r a l  no r theas t  , northwest , and e a s t - \ ~ e s  t t rending  
f a u l t s  were 111apped. Dikes and o t h e r  i  i nea r  f ed tu re s  do not conform t o  any obvious pa t t e rn  o r  
sys te~;l of s t r u c t u r a l  control  . 

The upper reaches of both Bel t  Creek and the  Libby River a r e  in  a  broad va l l ey  t h a t  forrns a  
reniarkably s t r a i g h t  1  inea~nent  b i s ec t i ng  t he  a r ea .  There i s  no evidence t h a t  t he  1 i nea r i  t y  
i s  the  r e s u l t  of skruc tura l  control  ; the  f e a t u r e  i s  ~nlost l i k e l y  r e l a t e d  t o  g l a c i a t i o n .  

I-lalos of ep idote -bear ing ,  calcareous hornfe l s  a r e  l o c a l l y  assoc ia ted  with t he  margins of g r a -  
ni t i s  i n t r u s i v e s .  Tiny f l akes  of graphi t e  a r e  abundantly d i s t r i b u t e d  t h r ~ u g h  the  a1 t e r e d  
rocks.  The halos a r c  sl:otty in d i s t r i b u t i o n  and va r i ab l e  i n  width.  No sulphide-bearing 
rocks o r  veins were di scoverecl. 

Streall1 sedinlent samples ano~~ialous in  lead and z inc  were found,  but analyses  o r  rock saniples 
f ro~n  the  apparent  sources of t he  anallla1 i e s  do not  show s i g n i f i c a n t  metal con t en t .  Fur ther  
ana ly t i ca l  work 5s i n  p rogress .  

Geology and Geochemistry of P a r t  of the Eagle A-1 Quadrangle, 
Fortymi l e  D i s t r i c t ,  Alaska 

R. R ,  Asher,  Chief Mining Engineer 

During August and e a r l y  Spptember, 1969, 40 square ~ l i i l e s  near  Boundary, Alaska,  en t h e  - 
I ay lo r  Highway were geological  ly  mapped. Streall1 sediment saniples were c o l l e c t e d  in  t he  sanie 
a rea .  The d i s t r i c t  i s  elell knoe~n f o r  p l ace r  gold product ion ,  but t h e r e  a r e  no knor~n lode 
depos i t s  . 

Two riiap u n i t s  a r e  r ecog r i zab l e .  The lower u n i t  c o n s i s t s  o f  hornblende g n e i s s ,  b i o t i t e  
gne i s s ,  a lnphibol i te ,  niauble, and b i o t i t e  s c h i s t .  Above t h i s  u n i t  i s  a s e r i e s  of qua r t z  
s e r . i c i t e  o r  in~uscovi t e  s c h i s t ,  phy l l i  t e ,  s i 1  iceous g r a p h i t e  s c h i s t ,  and q u a r t z i t e .  The above 
u n i t s  were o r i g i n a l l y  defined by Helen Fos t e r  of t he  U,  S ,  Geological Survey. 

Early workers in  t he  region included a l l  of the  nietanlorphic rocks in  t he  a r ea  under t he  gene- 
ra l  Iieading Bircli Greek S c h i s t  of Precambrian age. /?lore recent  work by t he  U .  S .  Geological 
Survey has shown tha t  p a r t  of t he  rocks niay be Paleozoic in  age.  



The metamorphic rocks a r e  in t ruded  by pegmati te ,  a p l i t e ,  and qua r t z  nlonzoni t e  dikes of prob- 
able  Mesozoic aye. A liiass of s e rpen t in i zed  ul t ramafi  c  rocks of probable l+lesozoi c  age crops 
ou t  near  t he  southeas t  boundary of t he  quadrangle.  

The general s t r i k e  of the  rocks i s  north t o  no r theas t  and t he  dip i s  t o  the  wes t .  Near f a u l t  
zones and along t he  borders of t he  ul tratriafic body, rock a t t i t u d e s  a r e  niore v a r i a b l e .  Faul t s  
a r e  ~iiarked by brecc ia  zones arr '  f a u l t  gouge. I-lost of the f a u l t s  s t r i k e  no r th .  

P y r i t e  i s  an abundant cons t i t uen t  of t h e  s c h i s t  in the upper u n i t .  A t  severa l  l o c a l i t i e s  
p y r i t e  i s  e s p e c i a l l y  p l e n t i f u l  and gossan zones have developed. Below some of t he  gossan 
zones stream sediirient saniples a r e  anomalous 'in l ead  and z i n c .  Fur ther  a n a l y t i c a l  work i s  in  
progress  and tnore ex tens ive  s t u &  of f i e l d  da t a  limy reveal  explora t ion  t a r g e t s .  

Geology and Geochemistry of the  We1 1s Mountain Area, 
Tal keetna i4ountains Quadrangle, Alaska 

Robert E . Anderson, Mining Engineer 

Approximately 50 days were spent  [napping and sampling in t he  Wells i\lountain s ec t i on  of t h e  
Tal keetna Mountains quadrangle . A t o t d l  of 100 square nii l e s  were tiiapped and over  400 saniples 
were c o l l e c t e d .  The l i t ho logy  of t he  a r ea  inc ludes  grani  t e s ,  greenstoner, ,  and sotne r e l a t i v e l y  
recent  lava f lows.  The e f f e c t s  of g l a c i a t i o n  call be seen tl iroughsut t he  a r ea ;  hanging va l l eys  
a r e  colnmon and inajor creeks flak1 through U-shaped v a l l e y s .  Evidence of a  fornier hot  spr ing  
was found a t  one l o c a l i t y .  Field t e s t s  i n d i c a t e  anonialous values from stream sediment Sam- 
p l e s .  Laboratory work now being c a r r i e d  ou t  Inlay indi  c a t e  f u t u r e  exp lo ra t i on  t a r g e t s .  

Geochemical Survey and Geolog-i cal Reconnaissance of t he  Whi t e  River Area, 
South-Central A1 aska 

J e f f  Knaebel, \lining Engineer 

Greenstones in the  headwaters region of the  White River a rea  a r e  o f  i n t e r e s t  f o r  pos s ib l e  
undiscovered copper depos i t s .  During t he  sutnlner of 1969 ,  1500 square 111i 1 es  were geochem- 
i c a l l y  surveyed in d e t a i l  along with a  geological  reconnaissance ,  'The cen t e r  of t h i s  a rea  i s  
about 60 niiles sou theas t  of Nabesna, i n  t he  FlcCarthy quadrangle.  

The nor theas te rn  p a r t  of the  a rea  i s  dominated by volcanic  rocks of Carboniferous age (basal  t s ,  
aggl omerata, t u f f s )  and subordinabe sedimentary rocks and meta-sediments ( sha l e s  , congl omer- 
a t e s ,  a rg i  11 i t e s ,  p h y l l i t e s ) .  Igneous rocks ranging i n  compesi t i o n  fro171 g r a n i t e  t o  andesi t e  
porphyry i n t rude  t he  volcanics  and sedimentary rocks .  The northwestern and southern p a r t s  of 
t he  a r ea  a r e  coniposed priniari ly  of 1 ayered vo 1 cani c  rocks ancl greens tones with ~n i  nor occur- 
rences of 1  imestone, a rg i  11 i t e ,  and s h a l e .  

A t  t h e  north edge of the a rea  a  tnineral ized ( p y r i t e ,  cha l copy r i t e )  con t ac t  zone was niapped 
along a  promir~ent shea r  system where a  g r a n i t i c  i n t r u s i o n  con t ac t s  a rg i  1 l i  t e .  Minor mineral-  
i z a t i o n  was found i n  a1 t e r ed  sedi~i ientary rocks f o r  about 2 1 / 2  ~n i  l e s  along t h e  shea r  zone. 

Ptarniigan Creek has cu t  a  val l ey  wi th in  v~hich g r a n i t e  porphyry, gabbro, and andesi t i c  porphy- 
r i  t i  c  plugs and di kes i n t rude  basal t s  , aggl onierates , t u f f s ,  and a rg i  11 i  t e s .  A small gabbro 
plug a t  t he  junc t ion  of Ptarmigan and Beaver Creek shows p y r i t e  and cha l copy r i t e  niineral- 
i z a t i o n  near  contac ts  with a rg j  l l  i  t e s  and p h y l l i t e s .  This a r ea  and t he  prev ious ly  mentioned 
contac t  zone o f f e r  marginal protriise f o r  f u r t h e r  exp lo ra t i on .  



The greenstones were exalllined froirl Frcderi ka Glac ie r  (west of Skol a i  Pa s s )  t o  t he  headwaters 
of the  klh i t e  River ,  and t l o ~ n  the llhi te  River t o  t he  Yukon Border.  !lo broad geochemical 
anorllal i  es  were i  ndi cated by f i e  l d  t e s  ls , but two irli nor copper anorila 1 i  e s  \ / e r e  found near  t he  
h e a d ~ ~ a t e r s  of the  White River.  iliiior anlounts of chalcoci  t e  in  ariiygdules i s  t h e  probable 
cause of these anoilla1 i e s  . lqlinor occurrences of na t i ve  copper and clial coci t e  no t  a s soc i a t ed  
\i i  t h  geochemi cal  ano~nial i  es  \ ,ere  a1 so observed. 

A t o t a l  of 789 strear11 setlinlenl; samples were taken on over  300 strealils and t r i c k l e s .  Di th i -  
zone f i e l d  t e s t s   ere ~~iat le  for  cold extrac.l;iible copper,  l e a d ,  and z i n c .  Ato~nic absorpt ion 
t e s t s  f o r  t o t a l  copper,  l e ad ,  and z i n c ,  aiicl th i r ty -e le inent  e~lli s s i on  spectrometry t e s t s  a r e  
cu r r en t l y  underviay . 

G E O L O G Y  BRANCI-1 R E P O R T  l l R E V I  ELIS 

Geology and Geoche~~lis l ry of .the Cos~iios Iii l l s ,  
Nes t e rn  Arct i  c  Alaska 

Crawford E .  Fr i  t t s ,  Acting Chief i,iitiing Geologist  

A 2-year progralli of d e t a i l e d  geologic  mapping and geoc i~e~~ l i ca l  sa~iipl l'ng in  approxi~i lately 150 
square ~ i l i l e s  in the  Coslllos H i l l s  bras completed in 1969. The a r ea  s tud ied  i s  near  Kobuk 
about 300 11li 1es northwest of Fairbanks.  I t  includes Bear Creek /\lining Company's copper 
prospect  a t  Borni te  and ~iiost of the o ld  Shungnak ~nlining d i s t r i c t ,  \ ~ h i c h  has produced p l ace r  
go ld ,  j ade ,  and some asbes tos .  Approximately one tiiirtl of the a rea  s t ud i ed  i s  in  t he  Shungnak 
D-2 quadrangle and i s  descr ibed in Division of ilines and Geology Geologic R e p o r t 3 7 .  The 
remaining a rea  i s  in  t he  Ambler River quadrangle and 1 be descr ibed in Divis ion of Mines 
and Geology Geologic Report 39. A t o t a l  of 236 geochetllical sarnples were co l l ec t ed  fro111 20 
iliain streanls.  Geocheil~ical salllpling \ ,as pri~llar-i l y  li~lii  ted t o  a r ea s  not  s taked by t he  niining 
cotlipany . 
Bedrock in the lrlappetl area i nc ludes :  1 ) thousandr; of f e e t  of weakly t o  ~~ io t l e r a t e ly  metamor- 
phosed pel i  t i c  rocks ,  grayvlacke, t u f  l-' , basal t , 1 imestone, and do1 or111 ts  of known o r  probable 
Devonian age ,  2 )  hundreds t o  thousands of feel; of weakly ilietamorphosed conglomerate,  sand- 
s  tone, rnudstone, and basal t of Late  Cretaceous age ,  3 )  a  1  112-rilile-wide pluton of g n e i s s i c  
g r a n i t e  of Early Cretaceous age ,  and 4 )  nulrierous s i l l - l i k e  bodies of s e r p e n t i n i t e  as ~iluch as 
400 f e e t  t h i c k ,  sonie of b~hich i n t rude  s t r a t a  of Late Cretaceous age. The s e r p e n t i n i t e  cannot 
be J u r a s s i c ( ? )  in  age as prev ious ly  supposed, ancl iilay be as  young as  T e r t i a r y .  

Tile Coslilos H i  11s vlindo~, clescri bed in  Report 37 i s  s t i  l  l t he  ~ilost iliiportant ye01 ogic  s t r u c t u r e  
in  the  a r e a ,  but  i s  triore coiilplex than previously thought.  This s t r u c t u r e  i s  19 t o  20 mi les  
long and 1 1/2 t o  liiore than 8 111i l e s  vricle. I t  extends ea s t sou thcas t  ac ross  the  boundary 
between the Alilbler River and Shungnak quadrangles .  Mapping in  1968 a t  t he  southeas te rn  end 
o f  t he  window suggested t h a t  i t  i s  bounded by two major ,  low-angle o v e r t h r u s t  f a u l t s ,  but 
mapping i n  1969 revealed a  t h i r d  overl;hrus t  f a u l t  beneath the  ~rlain copper-bearing dolonlite 
and 1 imestone sequence exposed near  and west of Born i te .  The t o t a l  s t r a t i g r a p h  ic  th ickness  
of t h i s  carbonate sequence i s  bel ieved t o  be a t  l e a s t  3000 f e e t ,  but triore than 2000 f e e t  of 
s t r a t a  it1 the  lovrer p a r t  of the  sequence have been re~rloved by ove r th rus t  f a u l t i n g  near  t he  
Kobuk-Borni t e  road. Displace~iients on these  f a u l t s  a r e  liieasured in  rlli l e s .  The o v e r t h r u s t  
f a u l t i n g  was preceded and followed by l a r g e - s c a l e ,  high-angle f a u l t i n g .  

Copper niinera1iza"con near Uornite i s  sur~inlarized on t he  ba s i s  of general f i e l d  observa t ions  
and previous 1 i  t e r a t u r e  r a t h e r  than con f iden t i a l  da t a  col l e c t ed  by t he  illining colAqany. The 
~u ine ra l  izat:on i s  confined l a rge ly  t o  dolo~iii t e  b recc ia  wi 'chin t he  111ain carbonate  sequence.  
The pr inc ipa l  copper depos i t  has been described as s t r a t i f o r ~ i i .  The mostiiniportant primary 



copper minerals  a r e  cha l copy r i t e ,  b o r n i t e ,  and subord ina te  c h a l c o c i t e ,  which a r e  assoc ia ted  
with abundant f ine--grained p y r i t e .  rypi cal  secondary ~ i l i ne r a l s  a r e  ma lach i t e ,  a z u r i t e ,  and 
i ron  oxides .  Some of t he  p y r i t e  shows framboidal and colloforin s t r u c t u r e s  i n d i c a t i v e  of a  
sedimentary o r i g i n .  This sulf- ide mineral , t h e r e f o r e ,  i s  be1 ieved t o  be a t  l e a s t  p a r t l y  syn- 
gene t i c .  The o r i g i n  of the copper s u l f i d e s ,  on t he  o the r  hand, i s  deba tab le .  S u l f u r  i so -  
tope s t u d i e s  led one previous author  t o  conclude t h a t  t he  copper is  ep igene t i c .  He v i s u a l -  
ized deposs'tion from hydrotherlllal scl : l t ions of magmatic o r i g i n  but unknown source .  A l ack  
of evidence f o r  s i g n i f i c a n t  hydrothermal a l t e r a t i o n  of ad jacent  hos t  rock,  however, has 
caused o t h e r  geo log i s t s  t o  r e j e c t  t h a t  i n t e r p r e t a t i o n  and favor  a  syngenet ic  o r i g i n .  

Geology and Geochemistry of the Wi'ld bake Area, 
A r c t i c  A1 aska 

E .  R .  Chipp, Mining Geologist  

The ::i 1 d ekk a r e a ,  40 mi l e s  north of B e t t l e s  and 40 mi les  west of LJiseman in t he  Brooks 
Range, ~ 3 ~ 2  p: ,is some of t he  wes ternmost go1 d  p l ace r s  know in  t he  Mi seman-Chandal a r  go1 d  be1 t .  
About 35 d d j s  were spent  mapping 45 square ~ n i l e s .  A t o t a l  of 115 s tream sediment samples and 
23 rock samples were col l e c t ed  f o r  geochemi cal a n a l y s i s .  

Bedro:': i l?cludes a   hick sequence of calcareous rnisa s c h i s t  ove r l a in  by phyl l  i  t e ,  mica s c h i s t ,  
and t he  Skaj i  t l imes tone ,  of l~ l i dd l e ( ? )  and Upper Devonian age. The Skaj i  t i s  a cotnplex 
assemblage of 1 itnestone and dolomite k~i t h  i n t e rbeds  of c a l c - s c h i s t ,  g r e e n s c h i s t ,  and phyll i t e .  
Greenstone dikes i n t rude  t he  S k a j i t  i n  the  southern p a r t  of t h e  mapped a r e a .  

Minera l iza t ion  in  t h e  a r ea  i s  s t r u c t u r a l  l y  and l i  tho logica l  l y  cont ro l  l ed .  Quar tz -carbonate  
and quartz- tourmaline veins a r e  l oca l i zed  wi th in  and near  no r theas t - t r end ing ,  high-angle 
f a u l t s .  Copper s u l f i d e s  occur spa r ing ly  along \h~i t h  low gold and s i l v e r  va lues .  Thin beds of  
c a l c - s c h i s t  and limestone ~ i  t h i n  t he  phyl l i t e  and c a l c - s c h i s t  u n i t s  a r e  a l t e r e d .  These beds 
a l s o  contain minor copper s u l f i d e s ,  go ld ,  and s i l v e r .  Local l y  s i l i c i f i e d  and a1 t e r ed  S k a j i t  
Limestone beds a r e  s t a i n e d  by copper carbonates .  

Summary of the  Chandalar Area 

E .  R .  Chipp, Mining Geologist  

P a r t  of the  Chandalar gold d i s t r i c t  i n  t he  Brooks Range of northern Alaska was s tud i ed  during 
47 days in  J u l y  and August of 1969. Geologic mapping of 63 square mi les  and pre l iminary  ana l -  
y s i s  of 181 stream sediment and rock samples d e l i n e a t e  c e r t a i n  obvious con t ro l s  f o r  gold 
mine ra l i z a t i on .  

Bedrock c o n s i s t s  mainly of p e l i t i c  s c h i s t s  of Devonian age. Titlo main l i  t ho log i c  u n i t s  a r e  
~napped; t he  lower p l a t e  sequence with loca l  beds of  s l a t e  and s i l t s t o n e  in a  t h i c k  s e c t i o n  of 
s c h i s t  intruded by greens tone ,  and the upper p l a t e  sequence of s c h i s t  with  mappable p h y l l i t e  
and q u a r t z i t e  s c h i s t  beds. B i o t i t e  o r  garne t  bearing s c h i s t s  occur near  one greenstone 
l 'n t rus ive  in  t he  lower p l a t e  sequence, but  most of t he  s c h i s t s  a r e  i n  t h e  q u a r t z - a l b i t e -  
muscovi te-chl o r i  te subfac i  es of t he  g r eensch i s t  f a c i e %  of regional  metamorphism. 

The gross  s t r u c t u r e  i s  a  homocline dipping northwest t o  no r theas t  and c u t  by a  t h r u s t  f a u l t  
dipping l e s s  s t e e p l y  no r theas t .  A s l  i g h t  angular  discordance e x i s t s  between t he  upper and 
lower t h r u s t  p l a t e s .  Open f o l d s ,  mostly i n  lower p l a t e  rocks in  t he  upper Big Creek a r e a ,  
t rend  north no r theas t  along with nunierous mi cro-fol  ds and c r enu l a t i ons .  P r e s su re ,  and poss i -  
bly displacement i s  suggested f ro~n  the  e a s t  sou theas t .  High-angle, northwest- t rending f a u l t s  
a r e  t he  loc i  f o r  s h o r t ,  discont inuous qua r t z  veins wi th in  p h y l l i t e  beds of  t he  upper thrust 
pl a t e .  



I~iost of the ~i l ineral  izecl area occurs vii t h i n  a  north no r theas t  tretidl'ng zone iticlucl.ing upper Big 
Creek, Tobin Creek, 1.i tl;le Squaw Creek, and Dig Sqtrav~ Creek. Arsenopyri te  o r  s co rod i t e  
(FeAs04.2H20) i n  sheared and brecciateci quar tz  veins a r e  the b e s t  s u r f i c j a l  guides t o  gold 
con t e n t .  Chandalar Golcl /,lining and blil 1  itig Conipany hacl j u s t  coliipleted thei r rrii 11 i n  Septeniber, 
1969, artd planned t o  process 100 tons per  clay .fro111 the  i4ikado lode it? upper Tobin Creek. 

P e t r i f i e d  F o r e s t ,  Unga I s l a n d ,  Alaska 

G i lbe r t  R .  Eakins,  liiining Geologist  

4 q e n ~ r a l  - i  n t e r e s t  r epo r t  concern'iiig p e t r i  f i  etl ~ ~ o o d  on t h e  nort1lkles.l; coas t  of Unga Is1 and was 
,.il~ouncs;d in .&he 1968 Antiua'l Report ,  b11.L pub1 .i catioti  was pos-Lponed u11t-i 1 t h i s  y e a r .  The 
unusual s i z e  and abuntlance of pe-Lrified stiriiips and l ogs ,  solrle of which a r e  n ine  f e e t  in  diani- 
e t e r ,  sugges t  t h a t  tlie a rea  be c l a s s i f i e d  as a  park o r  i.ri lderness  a r e a .  The r e p o r t  wi 11 
inc'lucle a  b r i e f  descr ' ipt ion of "Lie l o c a l i t y ,  atlei i t s  geology. Also contained in t he  r epo r t  
a r e  photographs of ~~oocl  specimens, which have been iclentif ' ied as  belonging "c t he  genus Meta- 
sequoia by R. A .  Sco t t  of .Lhe U .  S. Geological Survey. 

A Sul Tui- Deposi t ,  Stepovak Bay, Alaska Peninsula 

G i l b e r t  K .  t a k i n s ,  Mining Geologist  

The occurrence of a  low grade s u l f u r  depos i t  near  Stepovak Bay has been known f o r  riiany y e a r s ,  
but I?as never been niapped. Tile deposi-i: i s  approxiina~Le'1y seven 111iles froiri t he  head of t he  bay 
and i s  exposed OII near ly  ver - t ica l  s lopes  a t  dti approximate e l eva t i on  of 3 ,000  f e e t .  During 
1969 the  a r ea  was v i s i t e d ,  but a  snob! f i e l d  vii ti] nullierous c revasses  prevented access  by f o o t .  
Low clouds usual ly  obscure tile local  i ty  , b11.L one f l  i g h t  pemi  t t e d  v,iewing and photographing of 
.tile depos i t  and associatecl a c t i v e  f'uiiiaroles. A t  t h e  present; titlie t he  depos i t  i s  no t  of co~n- 
merci a'l . in te res t  due t o  i t s  1oi.r grade ant1 inaccess ib i  1i  t y .  

A n  Experiiiien t in Biogeocherni cal  Prospect ing f o r  Uranium, 
Bokan i,lnuntain Area,  Prince of' Wales Is  land 

G i  l b e r t  R. Cakins , i.lining Geologist  

Unusual condi t ions  over l a rge  p a r t s  of  Alaska o f f e r  d i f f i c u l t i e s  t o  urani urn prospec tors  using 
radiometri  c  ins t ruments .  Sorile of these  di f f i  cul t i e s  a r e  the  presence of f o r e s t  o r  t und ra ,  
heavy ra7nfal 'I , per~naf ros t  , ce~iiplex ye01 agi c  s t r u c t u r e ,  and v,idespread ~netamorphism. Such 
condi t i  ons pro~npted t he  w r i t e r  'to spend one nlonth col l e c t i  ng p l a n t ,  IIILI 1 ch , stream sedimen,t, 
and 1 i  chen samples in  t he  Dokan Plountain urani urrl d i s t r i c t  t o  deter~i i ine t h e i r  usefu lness  in  
l oca t i ng  uranium it1 .the S t a t e .  The r ad ioac t i ve  mineral s of t he  Bokan 14ountain d i s t r i c t  a r e  
assoc ia ted  witti a siiial 1 peral  kal iile g r a n i t e  s tock  o-f l4esozoi c  age  hi ch has intruded an o l d e r  
nionzoni t e  pl uton. 

'This r e p o r t  vri 1'1 include a  d i scuss ion  of t he  geology of t h e  a r e a ,  biogeochern.ica1 prospec t ing  
 neth hods , n!aps showing .tile Ross-Adams ~iiinc workings, radionie.tr-i c  surveys ,  f r a c t u r e  p a t t e r n s ,  
saniple loca.Lions, anci r e s u l t s  of t h e  analyses  of var ious types of ~ i l a t e r i a l s  sampled. 

A Geochemical Invest igat ' ion i n  the Kontrashibuna Lake Area, 
Lakc Clark Quaclrangle, A 1  aska 

G i lbe r t  R. Eakins,  irlining Geologl's t 

Three weeks !;,ere spent  co l lec t i t lg  s - t r e a ~ , ,  bed-irrient saniples and  napping geology around 
Kontrashibuna Lake. The presence of a  cotitact-metaniorphic copper- i ron depos.it on Kasna Creek 
o f f e r ed  an opportuni.ty t o  .Lest the  geocheniical prospect ing niethod, Claps showing t he  rock 
types around the perinieter of .ti le lake and geochemica'l sa~iiple l oca t i ons  a r e  included.  Resul t s  
of saniple analyses  a r e  t i iscussed.  Tables shoe1 tlie values o-f copper ,  l e a d ,  and z inc  obtained 
by ato~iiic absorpt ion and the  r e s u l t s  of -thi rty-@lenient spec1;rographi c ana lys i  5 .  



Geology and Geochenlistry of the  Sinuk D i s t r i c t ,  
Se1;lar-d Peninsu la ,  A 1  aska 

Gordon Herre id ,  Ivlining Geologis t 

The Sinuk gossans have been known f o r  liiany y e a r s ,  but su r f ace  shov~ings have not been r i c h  
enocgh t o  encourage d r i  1  l i ng  o r  mining. The d i s t r i c t  contains  numerous minera l ized  loca l  i -  
'cl'es ind ica ted  by gossans ,  sho\.~ings O F  su l f - ide  o r e  mine ra l s ,  and geochemical anomalies.  The 
progress  of geological  and geochelllical ~llapping done in t he  Sinuk d i s t r i c t  by t he  author  
during 1965 and 1966 were reported in Divis ion of Mines and Geology Reports 24 and 29. This 
y e a r ' s  r epo r t  includes t he  previous work and add i t i ona l  nlapping done in 1968 and 1969. A 
t o t a l  of 140 square  miles  have been rnapped during 122 days in  t h e  F i e ld .  Geochemical anom- 
a l i e s  of pos s ib l e  economic sign-if icance found on Aurora Creek and near t he  Quarry and Galena 
prospects  have been reported (i-lerreid , 1966 and 1968).  A re -d iscovered  111i neral  i  zed zone a t  
the head of the  p l ace r  on Oregon Creek i s  reported here f o r  t he  f i r s t  t ime. 

The rnarble rrlasses t h a t  cap the  h i l l s  have been t h r u s t f r o m  the  west over  t he  s c h i s t .  Evidence 
f o r  t h ru s t i ng  i s :  1 )  discordance between bedding planes in  t he  niarble and those in  t he  under- 
lying s c h i s t ,  2 )  discordance of bedding planes in  t he  rliarble with i t s  basal c o n t a c t ,  3 )  loca l  
presence of sheared rllarble a t  t he  base of the  lilassive iilarble, and 4 )  v a r i a t i o n  of rock type 
belov~ the marble. The ~i larble  i s  cut by lrlany s t e e p  f a u l t s  having ~iioderate throb, (probably 200 
f e e t  o r  l e s s )  and dips  of about 65". 

The s t ronge r  gossans a r e  l oca l i zed  near  s t eep  f a u l t s  t h a t  cu t  t he  ~l iarhle  t h r u s t  s h e e t ( s ) .  
The American Lode gossan 'is a  replacerilent of illarble and s c h i s t  along a  s t eep  f a u l t .  The 
Plonarcll gossan,  t he  l a r g e s t  in the  d i s t r i c t ,  i s  in marble along s i t i i i lar  s t e e p  f a u l t s ,  about 
300 f e e t  above a  basal  thrust. Steep f a u l t s  a t  t he  idonarch extend 3 1/2 rniles south t o  t he  
Quarry prospec t ,  which i s  loca ted  along t he  basal t h r u s t .  The s t e e p  f a u l t s  ev iden t ly  con- 
t r o l l e d  c i r c u l a t i o n  of n ~ i n e r a l i z i n g  f l u i d s .  

19ific dikes and plugs (now greens tone)  c o n s t i t u t e  a  source of liiineral i z a t i o n  in  t he  d i s t r i c t .  
This i s  shorn a t  t h e  Aurora Creek p rospec t ,  where s u l f i d e  niinerals along with introduced 
s i l i c a  and dolomite occur a'long a  mafic dike and extend outward along a  favorab le  ca lcareous  
horizon in the  s c h i s t .  I t  i s  a l s o  shown a t  t he  head of t he  gold p l ace r  on Oregon Creek, 
k~here s i l  i c i f i  c a t i o n ,  dolomi t i z a t i  on,  and niinor s u l f i d e  ~ i i inera l  i z a t i o n  near  lnafic plugs and 
dikes i n d i c a t e  t h ? +  ./;hey a r e  the probable source of go ld .  

I t  i s  probable t h a t  a l l  of t he  mineral depos i t s  in the  Sinuk d i s t r i c t  a r e  r e l a t e d  t o  mafic 
i n t r u s i v e s .  The gossans in  the  ~i larble  and t he  low grade su l f i de -bea r ing  depos i t s  along t he  
t h r u s t  probably l i e  above Aurora Creek-type depos i t s  .in t he  underlying s c h i s t .  

Approxi~nately 435 geoche~iiical stream sedi~i lent  and s o i l  samples have been taken i n  t h e  Sinuk 
illap a r e a .  Sampling of the  various gossans shows local  anonlalies a t  t he  American Lode, Monarch, 
Cleveland Greek, and Iron Creek gossans.  

Geology and Geochenii s  t r y  of t h e  S p i r i t  IYlountain Area, 
Valdez Ouadrangie, A1 aska 

Gordon Herre id ,  Mining Geologist  

The S p i r i t  l4ountain nickel  prospect  has been known f o r  liiany y e a r s ,  b u t  t he  surrounding geology 
has no t  been s tud i ed  in  de t a i  1 .  An a rea  of 18 square tiii l e s  was mapped around the prospec t .  
The nickel  -copper showings a r e  assoc ia ted  ni  th  p e r i d a t i  t e ,  pyroxeni t e ,  and gabbro d ikes  in  
~l larble  and q u a r t z i t e  country rock along a  s t e e p l y  north dipping t h r u s t  zone a t  l e a s t  a  mi le  
wide. A d i o r i e e  b a t h o l i t h  l i e s  south of t he  prospec t .  Bedrock i s  a  typ ica l  eugeosyncl inal  
asse?~blage  of pi1 lob1 b a s a l t ,  cher ty  sed iments ,  s l ' l t s t o n e ,  and 1 imy q u a r t z i t e .  Two and one- 
half  lrli l e s  no r theas t  of the  prospec t ,  r u s ty  weathering cher ty  sediments along d i o r i  t e  dikes 
car ry  minor a~l~ounts  of copper.  



One hundred f o r t y  geochetnical strt:am sediment sanlples were taken i n  t he  area and a r e  now being 
analyzed. 

L A B O R A T O R Y  BRAItICH NOTE ABSTRACTS 

The Pol lowing a r e  b r i e f  i t i t r oduc t io t~s  to Laboratory Notes nurnber 10 through 15 w r i t t e n  by t he  
labora tory  s t a f f  of t he  Divis ion O F  tilines and Geology during 1969. These no tes  a r e  of a 
spec i a l i z ed  na ture  and a r e  primari l y  f o r  l abora tory  use .  Xeroxed copies  of t he  notes  a r e  
avai 1 ab le  on reques t  . 
Lab Notes - 10 

Semi-Quant i ta t ive  Ilranium Analysis by X - R a y  Spectrography 

Paul L .  Anderson, Laboratory Supervisor  

In the p a s t t t h e  l abo ra to ry  has used only the  r a d i a t i o n  counter  t o  est i tnate  uranium. The 
counter  i s  s e n s i t i v e  to r ad i a t i on  fro111 sources o t h e r  than uraniulil and s o  t h e  e s t ima te  was 
one of "equivaleni; uranium" ( e U ) .  There has ex i s t ed  a need f o r  a lllethod f o r  t h e  determina- 
t i on  of uratiiuni per  s e .  This i nves t i ga t i on  \,as designed t o  t h a t  end. 

Lab Notes - 11 

Potent ' ial  Geoche~lli cal Salllple Conta~iiination frotri C loth Sanlple Bags 

Paul L . Antlerson, Laboratory Supervisor  

I t  has been suggested t h a t  c l o t h  satnple bags be used f o r  f i e l d  c o l l e c t i o n  of geochemical 
samples. There -is solilts h e s i t a t i o n  in  using c l o t h  bags f ea r ing  t h a t  t h e  c l o t h  o r  t h e  po l i sh -  
ing conipound (probably kaol i n )  may car ry  elelnents t h a t  would contatnina t e  t he  samples. The 
experiment i n v e s t i g a t e s  t h a t  problem. 

Lab Notes - 12 

Colnpari son Analysis 

Paul L ,  Anderson, Laboratory Supervisor  

A sarnple of heavy s u l f i d e  ore  was acquired and has been subjec ted  t o  a co~nparison of ana lyses  
by various methods and l a b o r a t o r i e s .  This approach i s  useful  t o  i n d i c a t e ,  but not  t o  d e f i n e ,  
ana ly t i ca l  accuracy. 

Lab Notes - 13 

Some Experinien t s  i n  t he  Geochelnistry of Copper and Zinc 

Paul 1. Anderson, Laboratory Supervisor  

In conversat ions k r i  t h  t he  f i e l d  geolsg i  s t s  and engineers  one concludes t h a t  t h e  confidence in  
the  f i e l d  geochelii t e s t  is accoiiipanied w i  t h  liiany r e s e r v a t i o n s .  The presen t  atolni c absorp t ion  
ana lys i s  f o r  " t o t a l "  copper ,  l e ad ,  and zinc i s  both accu ra t e  and p r e c i s e  f o r  t he  purpose of 
geochelli i n t e r p r e t a t i o n s .  



B u t  a  ques t ion  a r i s e s  about the  usefu lness  of " t o t a l "  rnetal obtained fro111 a  hot acid leach of 
the sample. The reason f o r  quest ioning the usefu lness  of t o t a l  metal r e l a t e s  t o  geochem 
theory .  Considering t he  theory of stream sediment sampling, should ~e  be more i n t e r e s t e d  in  
only t h a t  por t ion  of t h e  t o t a l  metal t h a t  i s  adsorbed me ta l .  I f  our  purpose i s  t o  be ab l e  t o  
i n f e r  t he  presence of subsur face  ore  bodies by wa.t;er samples then maybe we should be tllore 
i n t e r e s t e d  in t he  ep igene t i c  metal ( i o n i c  metal a t tached  t o  c l ay  p a r t i c l e s  by ion exchange 
fo r ce s )  conten t  r a t h e r  than t o t a l  metal con t en t .  With the above i n  tnind t he  w r i t e r  performed 
a  number of exper in~ents  v~hich have some bearing on the  ques t ion  of t he  a n a l y t i c a l  values and 
use o f :  1 ) t o t a l  illeta1 ( syngenet ic )  by hot  ac id  d i g e s t i o n ,  2 )  ep igene t i c  tnetal determined 
by the  a~ni~ionium c i t r a t e - d i t h i z o n e  i;ylene f i e l d  t e s t ,  3 )  ep igene t i c  metal determined by t he  
f i e l d  t e s t  as run in  t he  l ab  on d r i ed  and screened samples ,  4 )  a  method of deternlining ep i -  
genet i  c  metal by atomic absorp t ion ,  and 5 )  ep igene t ic / syngenet i  c  r a t i o s .  

Lab Notes - 14 

Di th izone  F ie ld  Tes t  - Sotne Suggestions 

Paul L. Anderson, Laboratory Supervisor  
and 

Robert Pe l z ,  F ie ld  Ass i s t an t  

During t he  course of the  Labora tory ' s  work on our  var i  oils geoche~l~i  cal procedures some 
p e r t i n e n t  f a c t o r s  about t he  d i t h i zone  f i e l d  t e s t  r e s u l t e d .  Included i n  these  notes  a r e  
comments on the  va r i a t i ons  obtained and solile suggest ions a s  t o  how t o  reduce t he  v a r i a t i o n  
and obta in  g r e a t e r  confidence in the  tnethod. 

Lab Notes - 15 

A Geochetilical Or i en t a t i on  Study f o r  Lead and Zinc 
in  the  Fairbanks,  A1 aska Area 

Paul L .  Anderson, l abo ra to ry  Supervisor  

Cotnment: Lab I\lotes 15 i s  f e l t  t o  be of p a r t i c u l a r  value f o r  those  conducting geochelllical 
s t u d i e s .  Included belop1 a r e  t he  a b s t r a c t ,  i n t roduc t ion ,  purpose and scope ,  and 
cor~c lus ions  reached. Xeroxed copies  of t he  co~nple te  r epo r t  a r e  a v a i l a b l e  upon 
reclues t .  

Abs t rac t  

A geocheni7cal o r i e n t a t i o n  survey in  a  zone of known lead and z inc  l l i ineral izat ion near  Fa i r -  
banks, Alaska was conducted. One hundred n ine ty  two stream sed i~nen t  saniples were co l l ec t ed  
a t  300 f o o t  i n t e r v a l s .  The sa~liples were analyzed f o r  " t o t a l "  copper ,  l e a d ,  and z inc  by 
atomic absorpt ion a f t e r  an ac id  d ige s t i on  of t he  111inus 80 mesh m a t e r i a l .  Colori tnetr ic  f i e l d  
t e s t s  were run on t he  same sanlples. 

The c o l o r i t ~ l e t r i c  f i e l d  t e s t  co r r e l a t ed  \ . ~ i  t h  z inc  tn inera l iza t ion  and proved t o  be a  v a l i d  t e s t  
i f  c a r e f u l l y  ran .  Duplicate  samples taken f i v e  t o  ten  f e e t  a p a r t  i nd i ca t ed  extreme v a r i a t i o n  
in  ~l le tal  values over s h o r t  d i s t ances  in  anomalous zones. Composite samples over 20-50 f o o t  
d i s t ances  y i e lded  much g r e a t e r  confidence in a s i n g l e  sample. The a n a l y t i c a l  p r ec i s ion  was 
found t o  be about f i v e  pp111 f o r  copper ,  l e ad ,  and z inc .  The p re f e r r ed  sampling i n t e r v a l  when 
prospect ing f o r  lead mine ra l i z a t i on  in  t h i s  a rea  i s  about one q u a r t e r  mi le .  Various methods 
of geochelrlical da t a  i n t e r p r e t a t i o n  a r e  compared. The most i n s t r u c t i v e  method i s  a  p l o t  of 
t he  logarithm of ~nietal values versus  cumulative percent  of samples f o r  t he se  d a t a .  



In t roduc t ion  

iqluch of t h e  D iv i s ion ' s  ilork involves the tectiniclues of explora t ion  geochemistry. A g r e a t  deal 
has been \ ~ r i t t e n  about, the tnany va r i ab l e s  and ~netliods of control  in  geochemical exp lo ra t i on  
f o r  lead and z i n c ,  T h e  resu l  Ls of d i f i e r e n t  case h i s t o r i e s  a r e  n o i  alilays c o n s i s t e n t ,  which 
i s  p r ed i c t ab l e  because each c;tud.y dea l s  \/it11 a unique enviroflnient. Only a  small proport ion 
of t he  explora t ion  geoche~vis t r y  papers deai L I T  t h  sub-Arcti  c  envi ronlments 1  I ke t he  a rea  of 
t h i s  s tudy .  

An o r i e n t a t l o n  survey i s  usua l ly  conducted around a  kr io~~n source of mine ra l i z a t i on .  The 
purpose i s  'Lo de f ine  the prefer red  tilethods f o r  sarnpl ing , a n a l y t i c a l  techniques and i  n t e rp re -  
t a t i on  procedures in o rde r  lo  e f f e c l i v e l y  use explora t ion  geocheini s tuy  in silrii l a r  envi ron- 
ments, o r  t o  sinjply extend outviard fro111 the  a rea  s t u d i e d .  

Purpose and Scope 

So~i~e of the  ques t ions  t h i s  s tudy i i ives t iga ted  i nc lude :  1 )  t h e  s e n s i t i v i t y  and q u a l i t y  of t h e  
co lo r i~ l l e t r i  c  f i e l d  .l;est f o r  heavy ~nietals , 2 )  the  p r e f e r r ed  techniques and pi t f a l l s  \ ~ i  t h i n  
t he  co lo r i~ l l e t r i c  f i e l d  t e s t ,  3 )  t he  geocl-re~ilical de t ec t i on  of mine ra l i z a t i on  2;) 2 c i e ~ ~ i s e d  
)nethod of acid d ige s t i on  of t he  sample and deteri~iin.ing copper ,  l e a d ,  and z inc  by atomic 
absorpt ion spectrophoto1:letry as  a  " t o t a l "  l~ietal a n a l y s i s ,  4 )  the  correspondence between 
m i l l i l i t e r s  of dye iii t he  f i e l d  dye t e s t  and tile atomic a b s o r p t i o n ' s  determinat ion of t he  
~i ietal  l eve l  in t he  di t l i izone e x t r a c t ,  5 )  t o  provide sollie inforrnation about the  p r e f e r r ed  
sample i n t e rva l  , 6) t o  provide infor~ilatiot'l about t he  re1 iab i  l  i  t y  of ind iv idua l  saniples, and 
7 )  t o  provide inforrliation about the techtiiques of geochemical data  i n t e r p r e t a t i o n .  

Conclusions 

1 The co lo r ime t r i c  f i e l d  t e s t  i s  a  va l i d  t e s t  f o r  t h e  de t ec t i on  of z inc  in  s t ream sediments 
i f  the ana ly s i s  is very c a r e f u l l y  run. One should be v~i  1 1  ing t o  run, tilore than once, 
salliples g iv ing  co lor  in order  t o  b e t t e r  cha rac t e r i ze  the  sample. The f i e l d  t e s t  i s  very 
i n e f f e c t i v e  f o r  t he  de tec t ion  of lead per  se except f o r  t he  colilmon a s soc i a t i on  between 
lead and z inc .  

2 .  Lead has a  narrow d i spe r s ion .  In ano~~ialous zones lead values dropped t o  ha l f  t h e i r  
value in an average of 750 f e e t .  Saniple spacings of no more than 1 /4  mi le  i s  reco~mended 
f o r  1 ead surveys.  

3 .  Zinc presented g r e a t e r  d i spe r s ion  than l ead .  I n  anonlalous zones z inc  values dropped t o  
ha l f  t h e i r  value in about 1100 f e e t .  Salllple spacing could t he r e fo re  be g r e a t e r  than f o r  
l ead .  Hoi$~ever, t he  z inc  values viere f a r  l e s s  extreme and so a some\~~hat f i n e r  method of 
data  i n t e r p r e t a t i o n  would be requi red  f o r  z inc .  

4. Both lead and z inc  shobred two populat ions of rile t a l  va lues ;  an anomalous populat ion and a  
non-anomalous populat ion.  Both populat ions f o r  both ~ l l e t a l s  had an apparen t ly  log-nomlal 
frequency d . i s t r i hu t i on .  Ttie use of a  da ta  i n t e r p r e t a t i o n  scheme with a  log transfor111 of 
the  concent ra t ion  values i s  p re fe r red  f o r  l og -no r~~ ia l l y  d i s t r i b u t e d  popula t ions .  Use of 
I og concent ra t ion  vs cuinulative percent  sdmples y i e lded  t he  c l e a r e s t  p r e sen t a t i on  f o r  
lead and z inc .  S t a t i s t i c a l  t r e a tmen t ,  when extrei~le values a r e  p r e sen t ,  conruses t he  
pa t t e rn  b e c a ~ s e  t he  Iliean and s tandard  devia t ion  a r e  both s t r o n g l y  a f f ec t ed  by extrenie 
va lues .  Fro111 the  s t a t i s  t i c a l  treatmenl; two zones anomalous in  lead and z inc  were de f ined ,  
both on Fox Creek. From the  log values-cmnulative percent  of saniples p l o t  severa l  anom- 
alous zones on Flume and S e a t t l e  Creeks were a l s o  discovered 

5. No copper anomalies \./ere found. The copper values seel~ied t o  be norlnally and not  log- 
nor~lial l y  d i s t r i  huted.  



6 .  In anomalous zones metal values were h igh ly  e r r a t i c  based on da t a  from d u p l i c a t e  s a~np le s .  
I t  i s  s t r ong ly  suggested t h a t  composite samples over  a t  l e a s t  20-50 f e e t  comprise a 
sample. This would help g r e a t l y  t o  make an ind iv idua l  sample have more s i g n i f i c a n c e .  

7. Analyt ical  p r ec i s ion  was as  fo l lows:  

Element Standard Deviation - 

Such spreads would not  con t r i bu t e  s i g n i f i c a n t l y  t o  e r r o r  i n  da t a  i n t e r p r e t a t i o n .  

PROSPECTOR ASSISTANCE PROGRAM 

General 

The Division of tilines and Geology received and answered 25 reques t s  f o r  information about t h e  
Prospector  Ass i s tance  Program during 1969. Of those who requested information 15 responded 
with app l i ca t i ons  t h a t  ou t l ined  a prospect ing program. The Screening Board r e j e c t e d  two of 
these  app l i ca t i ons  because t he  prograr~i goa l s  were no t  s u f f i c i e n t l y  c l e a r .  The Screening Board 
a l s o  reco~nnlended t h a t  two o the r  progranis be given low p r i o r i t y ,  because of t h e  p a s t  record of 
t he  appl i c a n t s .  Consequently 11 appl i c a t i  ons were approved; two o t h e r s  were approved on t he  
condit ion t h a t  reinibursement would be made i f  funds were s t i l l  a v a i l a b l e  a f t e r  o t h e r  programs 
were reimbursed. S ix  app l i ca t i ons  had t o  he r e j ec t ed  because of lack of funds t o  cover t h e  
est imated reinibursenlent c o s t ;  t he  app l i can t s  did not  wish t o  accept  the  condi t ion  t h a t  r e -  
imbursement would be made i f  funds were s t i l l  a v a i l a b l e  when they subnii t t e d  t h e i r  program. 
The t o t a l  appropr ia t ion  f o r  1969 was $25,000; cos t  da t a  a r e  presented in  Table 3 .  

Mernbers of t he  Screening Board f o r  t h e  1969 progralils were: 

Lawrence E .  Heiner 

Dr. Donald Cook 

Leo Mark An th~ny  

Mineral Indus t ry  Research Laboratory,  
Univers i ty  of Alaska 

College of Earth Sciences and Mineral I ndus t ry ,  
Univers i ty  of Alaska 

College of Earth Sciences and Mineral I ndus t ry ,  
Univers i ty  of Alaska 

Eddie R .  Chipp S t a t e  Mining Geologist  

G i l b e r t  R .  Eak$ns S t a t e  tilining Geologis t  

Gordon Herrei d S t a t e  Mining Geologist  

Robert E .  Anderson S t a t e  Mining Engineer 

Regula.tions covering t he  Prospector  Ass i s tance  Program provide t h a t  submitted programs wi 11 
be held con f iden t i a l  f o r  a per jed of two y e a r s .  Progranis t h a t  have been submit ted through 
1967 have been summarized and the  su~nmaries a r e  a v a i l a b l e  t o  t h e  pub1 . i~  a t  our Fairbanks,  
Anchorage, and Juneau o f f i c e s .  I f  t he  summary of a p a r t i c u l a r  progra111 i s  of s u f f i c i e n t  
i n t e r e s t  t o  an ind iv idua l  t he  e n t i r e  program can be tnade a v a i l a b l e  t o  him. 



Table 3 
PROSPECTORS ASSISTANCE PROGRAM 

ACTUAL PROSPECTING EXPENDITURES 

tdwi;> " !judsc;;. 
\.NTl:re i',:ii-frccL 

?ic,.arc! GerajLi+ 

TOTAL 

AVERAGE PER k ? A N  DAY 



Costs 

'The cos t s  presented below a r e  based on an average of' expenditures  by p a r t i c i p a n t s  in .the S t a t e  
Prospector  Assis tance Progr,:ni. The prospect ing progralris used in  t he  c a l c u l a t i o n  r ep re sen t  a  
broad range of a c t i v i t i e s  froiri recontia-issai'tre prospect ing by one tilati !.~i t h  ln in i~~ia l  equiplnent 
-to a  ciAei.i of men u t i  1 i z i  tig heavy cqui pmei.1.t f o i -  5tr.i ppi tig overburden. Consequently t he  cos t  
f o r  any indi v'i dual prospect ing :/en-Lure tiiay vary considerably .From tile average,  depending on 
t he  s c a l e  of t h e  proyrani. 

The average expense f o r  1963-1968 i s  SZ2.55 per marl (lay. In t h a t  six-yeai- periocl t o t a l  
expenditures   ere $'126,386 covering 5632 iilan  day^. The c o s t  t o  t he  S t a t e  during t h a t  time 
!./as $84,915 o r  about 67 percent  of t he  t o t a  I . l'he average expense f o r  1969, $17.06 per man 
day, i s  based on on'ly .I;\.,o prograiiis subi~ii-tted t o  d a t e :  

Average cos t s  Soi- the  program a r e  g'ivr-n belo\,]: 

Average Cost Per IdIan Dax 

Tratisporta-ti  011 
Food 
Equi ptilent and S~lppl i e s  
To.tal:"" 

"Data f o r  t he  year  1969 a r e  incomplete; only those  prograllis repor ted  by 
p a r t i c i p a n t s  as  of January 10,  1969 a r e  included i n  t he  average.  

k*Includes cos t  of heavy equ ip~~ ien t  ope ra t i on .  

Transpor ta t ion  includes a i r c r a f t ,  t racked v e h i c l e s ,  rubber t i r e d  equipment, and boats  used t o  
t r ave l  t o  and Froln prospect ing a reas  and t o  t r dnspo r t  supp l i e s  and equipment. Food inc ludes  
g roce r i e s  and o the r  s t a p l e  consuniahle iterns. S i ~ p p l  i e s  include t o o l s ,  calliping equiptnen t ,  
pi-ospect'ing equipmen-l;, f u e l ,  and general s u p p l i e s .  Each yea r  [more heavy equipment i s  used t o  
explore claitiis s taked under t he  prograil; than in previous y e a r s ;  thus t he r e  i s  a  general  in -  
s r e a s e  in  t he  cos t  of equipment atid supp l i e s .  

Travel i s  mainly by c i ~ a r t e r  a i  r c r a F t .  S~ila I1 f ixed-uing a  i r c r a f t  a r e  avai 1 ab l e  f o r  c h a r t e r  in  
most Alaskan towns. Charter  r a t e s  f o r  a P iper  Cru iser  range froni $3C t o  $40 per hour; c h a r t e r  
r a t e s  f o r  a  Cessna 180 range from 550 t o  SGO per  hour. Hzl icopters  a r e  a v a i l a b l e  i n  Ketchikan, 
Juneau,  Anchorage, ancl Fairbanks;  chapter  r a t e s  range from $135 to  $150 per hour w i t h  a  minimum 
guaranteed f l y ing  time of t h r e e  hours per  day. 

REQORlS PUBLISHED D U R I N G  'I 969 

Geologi c  Reports 

i\lo. 33 Geologic and Geocliemi cal Study,  Sololrion C-5 Quadrangle ,  Seward Peninsu la ,  Alaska,  
by R .  I? .  Asher, April  1969. P r i c e  $1 . G O .  

No. 34 Geology ancl Geochemistry, Diana 1.akes Area, Westerti Talkeetna i4ountains, Alaska,  
by R .  E .  Anderson, June 1969. P r i ce  $1 .00 .  

ido. 35 Geology and Geochetni s t r y  , Si thyleiiienkat Lake Area, Be t t l e s  Quadrangle , Pl s s k a ,  
by Gordon Ijerres'd , June 1959. P r i c e  S1 .00. 



No. 37 Geology and Geochomis t ry  ,in Lhe Southeastern P a r t  of the Cosl~los H i l l s ,  Shungnak 
D - 2  Quadrangle,  Alaska, by Crawford E .  F r i t t s ,  June 1969, P r i c e  $1.00. 

No, 38 Uraniu~i l in  Alaska, b y G ,  I?.  Eak'l'ns,May 11969. P r , i c e $ l . 0 0 .  

tieochcmi cal  Reports 

No. 18 Geology and Gcochel:i'is t r y  of P a r t  of t he  Iron Creek Area, Solomon D-6 Quadrangle, 
Seward Pen,insula, Alaska, by I ? .  R .  Asher, Apr i l  1969. P r i ce  $1.00. 

No. 19 Prel iniinary Geochelnistry and Geology, L-i t t l e  Fa1 1s Creek Area, Tal keetna Mountains 
Quadri~ngle,  Alaska, by Robert E. Anderson, March 1969, P r i c e  $1.00. 

DIVTSIOI\I PROGRAiqS FOR 1970 

The purpsse of t he  Divis ion of I4ines and Geology i s  t o  help e s t a b l i s h  mining indus t ry  in 
Alaska. Areas s e l e c t e d  f o r  i nves t i ga t i on  a r e  those judged l i k e l y  t o  conta in  an o r e  d e p o s i t ,  
or those  a reas  where a  be t . t e r  understanding of the  geo'logic s e t t i n g  w i l l  a i d  i n  exp lo ra t i on .  
Fie7 tl inves.Ligat ior~s rosit'l .l: in  publ ica t ions  t h a t  contain geoloy i c  i n t e r p r e t a t i o n s ,  geologic  
\]laps, geochenli cal d a t a ,  and d iscuss ions  of possi  b'le explora t ion  t a r g e t s .  The a r ea s  nlentioned 
below have been seLlec.ted on t he  ba s i s  of econolnic po t en t i a l  o r  geologic  co~iiplexi t y .  The plans 
a r e  ' tcntat ' ive and niay be niodifietl o r  changed l a t e r  in the  season because of unforeseen events  
o r  denlands. The amount o.F f i e l d  work undertaken in  1970 wi l l  depend on t he  nu~iiber of f i e l d  
p e r s ~ n n e l  ava'i l a b l c ,  a l ~ p r o p r i a t i o n s  r ece ived ,  and o the r  d u t i e s  t h a t  t he  Divis ion lnay be cal l ed  
upon "2 perform. 

Mining Dranch 

I n t e r i o r  Alasl<a - 'Three a reas  in the Fori;yliiile D i s t r i c t  wi 1 1  be i nves t i ga t ed .  These inc lude  
Mount Falrpldy i n  the  Tanacross quadrangle,  and Kechulns tuk Creek and Canyon Creek in t he  Eagle 
quadrangle. Broad r~con i i a i s s ance  s t u d i e s  by t he  U .  S .  Geological Survey indi s a t e  favorab le  
geology j n  these  a r ea s .  This p r o j e c t  i s  desi  gned to s e e  i f  prospect ing and exp lo ra t i on  by 
p r l v a t e  indusbry in  the v j c i n i  ty would be worthwhile.  One o t h e r  p r o j e c t  b1i 11 be conducted i n  
I n t e r i o r  t\lasl:a by t he  ilining Branch of t he  l l i v i s i on ,  b u t  the  l oca t i on  has not been t lef ini  t e l y  
decided at. t h i s  bl'ti~e. 

Western Alaska -$ Geo logicdl liiapping toge ther  v1i t h  geochaniical reconnaissance w i  1 l cont inue 
near  Mount Uendeleheti i n  .the Bendeleban quadrangle on the  Seward Peninsula .  An  i nves t i ga t i on  
in  the l:cndc!leban A-5 quadrangle was conducled d u r i n g  t he  sutnnier of 1969. This p r o j e c t  w i l l  
be a continua t i  on eastward of t h e  previous season's work. 

Southedstern Alaska - A p r o j e c t  i s  planned in t he  Dixon Entrance quadrangle on Pr ince  of Wales 
Islancl. Geochelnical sdnipl ing , geologic mapping, atid eval ua t ion  of prospecls  wi 11 be conducted 
in t he  vicl'n i t y  of  a r+eg~onal  Fau l t t h a t  exlends from I\!ichols Bay northwest through Tah Bay. 
Sereall1 sedinlcrlt salnples \ ? r i  11 a l s o  be col l e c t ed  fro111 s trealns flowing i n t o  t h e  numerous coves and 
i n l e t s  dionq t h e  coasL l i n e .  

Geology Branch 

Arc t i c  Alaska - Recent v~ork by the  Divis ion near  Borni te  has shown .that Cretaceous s t r a t a  of 
the  Kobuk trough and copper-bearing dolomi t i c  1 iniestone ~f  t he  Brooks Range gean t i c l  ine both 
have been involved l'n l a rge - sca l e  ove r th rus t  fau l  t'ing. The ~llain s t r u c t u r a l  f e a t u r e s  undoubt- 
edly extend eastward toward t he  proposed iilorth Slope t r a n s p o r t a t i o n  c o r r i d o r .  Copper anorn- 
a1 i e s  have a l s o  been reported along the  northern edge of t he  t rough.  A new p r o j e c t  may be 
s t a r t e d  a1 ony this  .important t e c t o n i c  boundary t o  study t h e  r e l a t i o n s h i p  between reg iona l  
gcology and copper niineral i z a t i on .  



I n t e r i o r  Alaska - The Bonnif ield d j s t r i c t  south of Fairbanks conta ins  copper ,  bismuth, and 
a r s en i c  in addi t l on  t o  place? and lode gold depos i t s .  The d i s t r i c t  i s  near  t he  northern f l ank  
of the Alaska Range along a major t e c t o n i c  1 ineament. G r a n i t i c  rocks a r e  exposed i n  and south 
of t h e  a r e a .  The general  geology of t he  d i s t r i c t  i s  knol~n, bu t  d e t a i l e d  lniapping of mineral-  
ized ground has not been done. The Divis ion plans t o  undertake d e t a i l e d  geological  niapping 
and geocheniical sanipl i n g  in  the e n t i r e  d i s t r i c t .  

South-Central A1 aska - A he1 i  copter-supported p r o j e c t  in  t he  Tal keetna Mountains near  
Cantwell has been t e n t a t i v e l y  planned t o  ga the r  and eva lua t e  geological  and geochemical d a t a .  
This a r ea  i s  between severa l  o the r  a reas  in  which work by t h e  U .  S .  Geological Survey has been 
planned, undertaken, o r  conlpleted. I t  i s  considered f avo rab l e  f e r  copper and niolybdenuni 
mine ra l i z a t i on .  The s i z e ,  du ra t i on ,  and success  o f  t he  p r o j e c t ,  however, depend upon the  
a v a i l a b i l i t y  of funds f o r  he l i cop t e r  suppor t .  

Southeastern A1 aska - Uraniuril ti;i neral  i  za t ion  and r ad ioac t i ve  anomal i e s  a t  s eve ra l  1  ocal i t i e s  
krill be examined as  p a r t  of t he  long-range uranium prograin begun by the  Divis ion in  1968. 
This work kji 11 be done on t he  mainland as  well as on Pr ince  of Wales I s l and .  Hydrogeoche~liical 
and geobotanical methods wi 11 be t e s t e d  t o  detertiline t h e i r  usefu lness  f o r  uranium prospec t ing  
in t h i s  region.  B a r i t e  depos i t s  ui 11 a l s o  be s tud i ed .  

Nc-o Hetta I n l e t  on Pr ince  of klales I s l and ,  copper mine ra l i z a t i on  has occurred i n  numerous 
places c lo se  t o  t he  tblount Juinbo g r a n o d i o r i t e  s t ock .  Considerable  nlining was done p r i o r  t o  
World War I ,  and ~nuch prospect ing has been done in rocks o f  t h e  Clales Group. The Divis ion 
plans d e t a i l e d  geologic  mapping of t he se  rocks and prospec ts  a s   ell as  concur ren t  geochem- 
i c a l  sa~iipl .ing. 

The Hyder d i s t r i c t  no r theas t  of Ketchikan has y i e lded  go ld ,  s i l v e r ,  l e a d ,  z i n c ,  and t ungs t en ,  
prinlari l y  frorn t he  Riversicle mine. ivlineralization i s  p r i ~ ~ i a r i  ly  conf itled t o  veins  t h a t  c u t  
s c h i s t  inc lus ions  in granodiori  t e .  Regional geology has been mapped by Buddington (1929) and 
tungsten mine ra l i z a t i on  has been s tud i ed  by Byers and Sai nsbury (1956) .  Underground work 
a l s o  has been done by t he  U .  S .  Bureau of Clines. However, no geocheniical da t a  fro111 the  a rea  
have been publ ished.  Thus a f i e l d  p r o j e c t  in o r  near  t h i s  d i s t r i c t  i s  being considered by 
the Div is ion ,  but  tiiay be postponed in f avo r  of work in  l e s s  thoroughly s t ud i ed  p a r t s  of t h e  
S t a t e .  
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AREAS STUDIED 

A r c t i c  A 1  a ska  

Of f shore  s e i s m i c ,  nlagneti c ,  and dep th  p r o f i  1  i n g  
( c o o p e r a t i v e  p r o j e c t  w i t h  U .  S .  Coas t  Guard) 

Chukchi Sea  
(USGS ) 

l \ lor . theastern Brooks Range 
(USGS) 

D e t a i l e d  s t r a t i g r a p h i c  and s t r u c t u r a l  s t u d i e s  ; r ecen-  
n a i s s a n c e  geologi  c  mapping 

North S lope  and 
Cen t ra l  Brooks Range 

(USGS) 

Pe rmaf ros t  and re1  a t e d  sng i  n e e r i n g  geol ogi c  s t u d i e s  a l o n g  
proposed TAPS a1 i  gnlrlen t 

Cosmos Hi1 1 s  
( DM&G ) 

Geologic  and geochenli c a l  s t u d y  

kli l d  Lake Area 
( DI\I&G ) 

Geol ogi c  and geochemi ca'l s t u d y  

Chandal a r  Quadrang le  
(Dt.l&G) 

Geol ogi c  and geochen~i ca'l s t u d y  

I n t e r i o r  Alaska  

Livengood Quadrang le  
(USGS) 

Reconnaissance  geol ogi c  inapping and illinera1 r e s o u r c e  
e v a l u a t i o n  

Livengood-Bett l  e s  Area 
(USGS ) 

Perlnafros t and r e 1  a t e d  e n g i n e e r i n g  geol ogi  c  s t u d i e s  a1 ong 
proposed TAPS a1 i gninent 

Detai  l e d  geo leg i  c  ~llapping and o r e  g e n e s i s  s t u d i e s  Fa i rbanks  D i s t r i c t  
(USGS ) 

Reconnaissance  geo log i  c  inapping and rrlineral r e s o u r c e  
eval  u a t i  on 

Yukon-Tanana Upland 
(USGS) 

E s t e r  Dorl~e, Fai rbanks 
Di s t r i  c t  

(USBI~l) 

I n v e s t i g a t i o n  o f  1 ode go1 d  d e p o s i t s  

F a r t y ~ i ~ i  1  e  Dis t r i  c t -Eag le  
( Dt.l&G ) 

Geol ogi c  and geoche~r~ i  ca l  s t u d y  

Hogatza P r o j e c t  
(ISGS) 

Detai  l e d  and r e c o n n a i s s a n c e  g e o l o g i c  [napping and illinera1 
r e s o u r c e  e v a l u a t i o n  

S w a r d  Peninsul  a 
(IJSGS) 

Reconnai s s a n c e  g e o l o g i c  rr~apping 

S t .  Lawrence I s l a n d  
(USGS) 

Reconnaissance  geol ogi c  rllappi ng and rnineral  r e s o u r c e  
e v a l u a t i o n  i n  w e s t e r n  p a r t  o f  i s l a n d  

Bering Sea 
(USGS) 

O f f s h o r e  sanlpl i n g ;  seisrlli c ,  ~ ~ l a g n e t i c ,  and dep th  p r o f i l i n g  



Bendel eben Quadrangle 
( D C I & G )  

Geol ogi c  and geochellli cal s tudy 

Geol ogi c and geochemi cal s tudy Sinuk Area 
(DW&G) 

Southwestern A 1  aska 

Col lec t ion  of da ta  f o r  the Alaska g r av i t y  lnap Stony Ri ver/Kuskokwim 
River 

IUSGS ) 

Geol ogi c   napping and geocl-lemi cal  s t u d i e s  Ti kchi k Lakes Area 
(USGS) 

Engineering geologi c  s t u d i e s  re1 ated t o  A E C  nuc lear  t e s t  
s i t e  a c t i v i  t i e s  

Anlchi tka I s land  
(USGS) 

Evaluation of mercury po t en t i a l  in t he  a rea  Koli~iokof Area 
Kuskokwinl Region 

(ussn) 

P e t r i f i e d  f o r e s t  i nves t i ga t i on  Unga I s land  
(DM&G ) 

Su l fu r  depos i t  i nves t i ga t i on  Stepovak Bay 
( DM&G ) 

Sou th-Cen t r a l  A1 as ka 

Detai led geologic  mapping and geocherni cal i nves t i ga t i ons  Eastern A1 aska Range 
(USGS ) 

Central Alaska Range 
(USGS ) 

Detai led geologic  s t u d i e s  of p l ace r  depos i t s  

Valdez Creek Area 
(USGS ) 

Detai 1 ed geologi c mapping and llli neral resource eva lua t ion  

Anchorage Quadrangle 
(USGS) 

Detai led bedrock geologic  mapping and geochemical s t u d i e s  
in  western Chugach Mountains 

Southern A1 aska Range 
(USGS) 

Reconnaissance geologic  lllapping and illinera1 resource 
eval uatl'on near  south fork of Kuskokwiel River 

Cook I n l e t  Area 
(USGS) 

Reconnaissance geologic  niapping and f i e 1  d checking; 
Augus t i  ne I s  1  and, Barren I s  1 ands , and I1 i  al~ina Bay 

Southern Wrangel 1  Mts. 
(USGS) 

Mineral resource eval uat ion and de ta i  led geologi c  nlapping 

Valdez t o  Fairbanks Route 
(USGS) 

Engineering geologi c s t u d i e s  a1 ong proposed TAPS a1 ignnlent 

Anchorage-Cook I n l e t  
Area 

( U S R C I )  

Anal i z a t i o n  of oppo r tun i t i e s  f o r  econollii c ~ l l incra l  develop- 
nlent c rea ted  by the  a v a i l a b i l i t y  of petroleulv and na tura l  
gas in South-Central A1 aska 



White River 
(DI.I&G) 

Geologic and geoche~iiical s tudy  

Lake Clark Quadrangle 
( D M & G )  

Spi r i  t iilaun'tai n 
Val dez Quadrangle 

( DM&G ) 

Geologi s and yeochemi cal  s tudy 

Geol ogi c and geochemi cal  s tudy  

klel 1 s i'lountai n Genl ogi c and geocheiiii cal s tudy 
Tal keetna Mts. Quadrangle 

( D M & G )  

Southeastern A 1  aska 

Porcupi ne-Hai nes Area 
(USGS ) 

Juneau P ro j ec t  
(USGS) 

Thomas Bay- 
Endicot t  Arni Area 

(USGS ) 

Detai 1 ed geologic  mapping and mineral resource i n v e s t i -  
ga t ions  

Detai led geologic  inlapping of g n e i s s i c  rocks in  Juneau 
i  cef i  e l  d 

Reconnaissance geologi c tilappi ng and geochemical s t u d i e s  

Western Prince o f  Wales Detai led and reconnaissance geologic  mapping and l~ i inera l  
Is1 and and o f f sho re  i s1  ands resource eval uat ion 

(USGS ) 

Dall I s land  
(USGS ) 

Boca de Quadra 
(USGS) 

Yakutat 
(USGS) 

Bokan islountai n -  
Pr ince o f  blales 

(DM%) 

General 
(USGS) 

Reconnaissance geologic  inappi ng and geocheini cal s t u d i e s  

Detai led geologic  tilapping focused on tnetailiorphic problems 
and s t r u c t u r e  

Reconnai ssatlcc geologic  ~iiapping and  mineral resource  
eval uat iot i ,  elliphasizing regional s t r u c t u r e  and meta- 
niorphi c s t r a t i g r a p h y  

Biegeocherni ca'l prospect ing f o r  urani um 

"USGS" - United S t a t e s  Geological Survey 

601 l ec t io t?  of da t a  f o r  the  Alaska yravi  t y  niap along t he  
mainland coas t  of sou theas te rn  Alaska and around some 
of fshore  i s l ands  

"USBIII" - United S t a t e s  Bureau of Fines 

"Ur.1&GU - Division o f  ielines and Geology 



USGS A N D  USBI.1 REPORTS PUBLISHED D U R I N G  1969 

;he IJSGS and USBil publ ica t ions  l i s t e d  belo\,   ere re leased  in 1969. Open f i l e  r epo r t s  a r e  
usual ly ava i l ab l e  f o r  study a t  the various USGS, USBI4, and Division of Mines and Geology 
o f f i c e s  in Alaska. Copies of open f i l e  r epo r t s  can usua l ly  be obtained a t  p r i v a t e  expense. 
USGS nuillbered bul l e t i  ns and professional  papers inay be purchased fro171 the  U .  5 .  Governlllent 
Pr in t ing  Off ice  o r  over the counter a t  the USGS Publ i c  Inquiry Of f i ce  in Anchorage. USGS 
c i r c u l a r s  a r e  f r e e .  USBI.1 infonilation c i r c u l a r s  and r epo r t s  of i nves t i ga t i ons  [nay be pur- 
chased from the  Publicat ion D i s t r i bu t i on  O f f i c e ,  U .  S.  Bureau of Mines, P i t t s b u r g h ,  Pa. 
Eivis ion publ ica t ions  a r e  1 i s t e d  elsev~llere in t h i s  r e p o r t .  

USGS Professional  Papers 

;lo. 625-D Lode Mines and Prospects in the Fairbanks D i s t r i c t ,  Alaska, by R ,  ;$I. Chapnian 
and R .  1. Fos te r .  

;lo. 650-B Geological Survey Research 1969, Chapter B .  (Contains t he  f e l  lowing a r t i c l e  
t h a t  i s  not ava i lab le  s epa ra t e ly  . )  Radiocarbon da t ing  of ash depos i t s  on 
Anlchi tka I s l and ,  Alaska, by H .  Y. Shackle t te  and Meyer Rubin. p.  B81. 

iJo. 578 Per~liafrost and r e l a t e d  engineering probletils in Alaska, by 0 .  J .  F e r r i a n s ,  J r .  , 
Reuben Kachadoorian, and G .  W .  Greene. 

USGS Circu la rs  

?,lo. 611 Asbestos occurrence in t he  Eagle C-4 quadrangle,  Alaska, by t i .  1 .  Fos t e r .  

ilo. 61 4  I4etall i  Perous depos i t s  near  Grani te  l~lountai n , eas t e rn  Sev~ard Peninsu la ,  A1 as ka,  
by T .  P .  Mi l le r  and R .  1. E l l i o t t .  

N O .  515 Sollie s l i e r t e r  mineral resource i qves t i ga t i ons  in  Alaska. 

ilo. 617 Resul ts  of geological  and geochetnical i nves t i ga t i ons  i n  an area northwest of the  
Chulitna River ,  cen t ra l  Alaska Range, by C .  C .  Hawley, A. L .  C la rk ,  I.1. A .  Herdrick,  
and S. H .  D. Clark. 

USGS Bu l l e t i n s  

?Jo. 1271-G Reconnaissance geology of the Eagle A-1 and A - 2  quadrangles ,  Alaska,  by 
H .  L .  Fos te r .  

110. 1274-D The coal-bearing group in  the  Nenana coal f i e l d ,  Alaska,  by Clyde Wahrhaftig, 
J .  A .  Holfe,  E .  B .  Leopole, and 1-1. A .  Lanphere. 

iio. 1274-1 Six new Paleozoic and I,lesozoic f o r i ~ ~ a t i o n s  in ea s t - cen t r a l  Alaska, by E .  E .  Brabb. 

:lo. 1274-K Sun~mary of Cretaceous s t r a t i g r a p h y  in pa r t  of t he  I.lcCarthj/ quadrangle,  Alaska,  by 
D .  1. Jones and E .  1.1. i,lacKevett, J r .  

Ilo. 1275 Coal resources of the United S t a t e s ,  January 1 ,  1967, by Paul Averi t t .  

USGS Open F i l e  Reports 

Geoclieliii cal i nves t i ga t i ons  a t  Antimony Creek antinlony prospec t ,  northern Tal keetna l~lountains , 
Alaska, by C .  C .  Ha\.~ley, A .  L .  I.leier, and R .  1. Llil l e r .  



i.letall i c  nlineral resources maps of nine Alaska quaclrang'les (Holy Cross ,  Kotzebue, Melozi t n a ,  
l\lovton Bay, N u 1  a t o ,  Pr ince Rupert,  Survey Pas s ,  Taku River ,  Unal akl e e t )  , conipi 1 ed by 
E .  1-1. Cobb. 

Bathynie t ry and isopach rllap of s t r a t i f i e d  Holocene sedi~l lents  of Nuka Bay, A1 aska ,  by Erk 
Reimnitz and Roland Von Huene. 

I'rel iminary geologic  map of Mt. i4ichelson quadrangle,  Alaska, coinpiled by H .  N .  Re iser  and 
I .  I-. T a i l l e u r .  

Prel imi nary geol ogi c  nlap of t he  Dl ack River quadrangle,  e a s t - cen t r a l  A1 aska ,  conlpi led by 
E .  E. Brabb. 

Geochetnical analyses  of stream-sedinlent and rock sa~rlples , Tanacross quadrangle,  Alaska,  by 
S .  H .  B .  Clark and H .  L .  Fos te r .  

Hetal l  i  c  rlli neral  resources lllap of t he  Cordova quadrangle , A 1  aska , co~npi led by E . H .  Cobb. 

Lletall i  c  11li neral  resources tilap of the  i4cCarthy quaclrang 1  e  , A1 aska ,  conlpi 1  ed by E .  iil. 
IilacKevett, J r . ,  and E .  H .  Cobb. 

Meta l l i c  mineral resources nlap of the  Seldovia quadrangle,  Alaska,  conlpiled by E .  H .  Cobb. 

Metal 1 ic; illi neral resources map of the Tal keetna l~lountains quadrangle,  Alaska,  compiled by 
E .  IH. Cobb. 

Pr inc ipa l  f a c t s  on e l e c t r i c a l  soundings near  Anchorage, Alaska,  by O. B .  Jackson and A .  A .  R .  
Zohdy. 

Analyses of outcrop and streal11 sedilnent fro111 the  Yakutat and lilt. S t .  E l i a s  quadrangles ,  Alaska,  
by E .  I I .  i,lacKevett, J r . ,  and George P l a fke r .  

Prelinlinary geologic  lilap of the Eagle D-2 and D-3 quadrangles ,  Alaska,  by S.  H .  B .  Clark and 
H .  L .  Fos te r .  

Metal 1 i c  mineral resources [naps of eleven A 1  aska quadrangles (Afognak, Beaver, Bering G l a c i e r ,  
B e t t l e s ,  Karl u k ,  Kenai , Iiiiddleton I s l a n d ,  Taylor Plountains , T r i n i t y  Is1 ands , Tyonek, Yakutat)  , 
compiled by E .  H .  Cohb. 

Prelilninary geologic  rllap of Annette I s l a n d ,  Alaska, by H .  C .  Berg. 

Data. on wel l s  in the  Matanuska-Susitna Borough a r e a ,  Alaska, by A .  J .  Feulner .  

Resul ts  of streal11 sedimenl; sainpl ing i ti western Candle and southern Selawi k quadrangles ,  Alaska,  
by R .  1. E l l i o t t  and 9. P .  i , l i l l e r ,  

Resul ts  of stream seditnen i; sampl i  ng  in  t he  northern Me7ozi t n a ,  t he  Hughes, and t he  southern 
Shungnak quadrangles ,  k~es t - cen t r a l  Alaska,  by T .  P. Idil l e r .  

Aerorilagnetic iiiaps of p a r t s  of the  southern Alaska Range, by 13. 1.. Reed and L .  A. Anderson. 

i-letal 1 i  c  mineral resources Inlap of the Anchorage quadrangle,  A1 aska , compi 1  ed by E .  H .  Cobb 
d n d  N .  A .  ikitson, J r .  

i-ietall i c  illinera1 resources lmap o f  the  Gul kana quadrangle,  Alaska, coii~piled by l\i. A .  1-latson, J r .  
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Meta l l ic  mineral resources I I I ~ ~  of the  Nabesna q ~ a d r a n q l e ~  Alaska,  co~lipiled by b l .  A .  Matson, J r .  

T H E  i 4 I N I N G  I N D U S T R Y  

i 4 I N E R A L  PRODUCTION 

Total n~ ine ra l  production i n  1969 i s  es t i~r ia ted  a t  $244.8 mi l l i on  as conipared t o  $226.7 ~ni i l l ion 
in  1968. Crude o i l  and natural  gas .from the  Kenai Peninsula and of fshore  Cook I n l e t  f i e l d s  
were again the  leading ~i l ineral  comniodities, accounting f o r  $219 mi l l i on  o r  89 percent  of 
t o t a l  Illinera1 product ion.  Production of c o a l ,  sand,  g r a v e l ,  s i l v e r ,  and gold a l l  decreased 
in  1969. ~ l i n e r a l  production i  ti Alaska has now reached a  cu~iiulat ive t o t a l  of $2,191,878,000. 
Table 4 below presen ts  a  co~liparison of r ~ ~ i n e r a l  production in  1968 and 1969. 

Table 4 
Mineral Production i n  A 1  aska 

Quanti ty  Value Q u a n t i t y  Value 
(Thousands) (Thousands) 

Antimony---short tons antiniony conten t  3  Wi tliheld 

Eari t e  - - - - - - - - - - - - -  thousand s h o r t  tons l.li thllel CJ l?li tllhel d 95 Ili thhel d 

Coal--------------- thousand s h o r t  tons 81 2 5034 4,647 278 

~qa tura l  Gas--------- l i i i l l ion cubic f e e t  47,343 4,388 49,424 8 ,364 (2 )  

Petroleum, Crude - - - - -  thousatid b a r r e l s  66,204 186,695 74,698 210,372 

S?nd and Gravel ----thousand s h o r t  tons 18,013 20,366 13,542 15,105 

Si lver------------ thousand t roy  ounces 4 8 1 2 

Undistr ibuted ( 3 )  

TOTALS 

( 1 )  Figures f o r  1969 a r e  prel iminary and s u b j e c t  t o  r e v i s i o n ,  

( L )  i~larketed gas only,  lower 1969 u n i t  value r e f l e c t s  Alaska use f o r  petrocheriiical p l a n t  
feed and f o r  l i que fac t i on  p l a n t  feed .  

( 3 )  Includes copper ,  get11 s tones ,  mercury, pea t ,  platinunl group meta l s ,  s tone ,  and t i n  

do te :  The above s t a t i s t i c s  were prepared under a  coopera t ive  agreement f o r  t he  c o l l  e c t i  on 
of mineral da ta  between t he  Bureau of Mines, U.S.  Departr~ient of t he  I n t e r i o r ,  and 
t he  Division of iilines and Geology of t he  Alaska Department of Natural Resources, 
Figures f o r  coal a r e  presented on a u t h o r i t y  of t he  Divis ion of Mines and Geology 
only .  



Year Gold 

T a b l e  5 
P r o d u c t i o n  of Major Corrln~odi t i  e s  S i n c e  1949 

Do1 i a r  Value  (Thousands)  

r.!ercury Coal 
O i  1  

and Gas 

T o t a l  a l l  
P r o d u c t i o n  
( M f l l i o r t s )  

( 1 )  Es t i i l ia te  - no d a t a  a v a i l a b l e  1968 o r  1969.  

( 2 )  1969 f i g u r e s  a r e  p r e l i n i i n a r y  and s u b j e c t  t o  change .  





Table  6 
F i~ys ica l  iioi wrne of Aiaska ?!inej-.i'l hi-cductSor; (: ) 

? 4 i  lieral Quantity 

Total ~~ld--------------------------------  t r o y  cuncgs 
tots! Silver------------------------------ t roy  ounces 
Co~per------------------------------------- s h o r t  tons 
Coal--------------------------------------- s!?ort  tens 
Sand and Grave]---------------------------- s h o r t  tons 
rvude Pe t re ]  eu!!l ........................... ", 42 gay S b l s  
i la tural  Gas------------------------11i.P 71 ion cubic feet  
Stone-------------------------------------- s h o r t  tons 
i4ercury--------------------------------- 760 l b  f l a s k s  
T i n - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  tons 
Chronli te--------- (appl-cx. 45%CR203)---------1~11g tous 
Tungsten-------------------------sb l~?'i ton u n i t s  !da3 
Antjlnony---------- (approx. 53% ~ b ) - - - - - - - - - s h o r t  toils 
Lead--------------------------------------- s h o r t  tons 

( 1 )  Except piatinurn, uraniuiil, b a r i t e ,  and o t n e r  commodity f i g u r e s  wj7icn a r e  c c n f i d e n t i a l ,  1969 productioi? estiniated 
and included i n  t o t a l .  

( 2 )  Only o t h e r  crude petroieul-!I recorded productiol-i cdas from the  Ka'cal ia  a r e a .  From ;901 t o  1932, 754,000 b a r r e l s  
of oi  1 were produced t he re .  

( 3 )  Production d a t a ,  i f  any, withheld i n  1967, 1968, and 1959. 

( 4 )  Est-Pmate - no da t a  a v a i l a b l e  1968 - 1969. 
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Precious ideta1 s  

Gold production decreased i n  1969 by approxinlately 5000 t roy  ounces. This decrease appears t o  
be p r i l~ l a r i l y  due t o  the  s teady dec l i ne  in  gold p r i ce s  on t he  f r e e  nlarket. The year- ended b!i ti? 
the  p r i ce  a t  a  new low of $35 .27 ,  i~t i ich i s  ecluivalent t o  t he  " o f f i c i a l  p r ice"  of the  U.S. Gov- 
e r n ~ i ~ e n t .  As a  r e s u l t  of lower production and pr ices  tile value of gold produced in  Alaska was 
j l5s ,000  l e s s  than i n  1968, The United S t a t e s  Smelt ing,  Refining,  and I4ining Compatiy's gold 
dredge continued opera t ing  on the  Hogatza River .  Offshore p lacer  explora t ion  and development 
was ca r r i ed  ou t  by Shel l  Oil Co.,  Anlerican Sli~el t i ng  and Refining Co. ,  Aurora i-lining C o . ,  I n l e t  
O i l ,  Rowan Uril l i n g ,  and In t e rna t i ona l  i luclear Corp. This illcreased explora t ion  can be ex- 
pected t o  r e s u l t  in  increased pr'oduction vii t h in  tile next few y e a r s .  Goodnev~s Bay liining Co. 
cont i  nvea t o  produce pl a- t i  num, tihi 1  e  I n t e rna t i  ona'l I , ! L I C ~  e a r  explored possi b l  e  platinum sources 
in  Icy Bay. 

i.lercury was produced duri  rig 1969 but. production f i gu re s  a r e  not avai lab1 c .  Robert Lyilian con- 
tinued opera t ing  liis White i4ountain  nine ! .~ i th  success  anti Dialilond Shai'11-ock continueti \.loi-k on 
the old Sct iaffer  property on Cinnabar Creek. The Red Top nli  tie was a l s o  reported t o  be in  pro- 
duct ion during 1969. I~lercury explora t ion  co~i t inued  th~-ougliout t he  S t a t e  and production should 
increase  in  f u t u r e  y e a r s .  Tile I-ee Brothers continued t o  ii~itie t i n  a t  Goodwin Gulch 011 t he  Se- 
ward Peninsula and accounted f o r  t he  only t i  n production i ti t he  S t a t e .  Extensive copper ex- 
p lo r a t i on  was c a r r i e d  ou t  throughout the  S-tate  vii th ~ilajoi* expenditures  in  Sou t l ieast  Alaska. 
Halitla ~vli ni ng Co. optioned patented cl ailils coverilig the  old t:ennecott i4othe1- Lode property i n  
the  i~lccarthy d i s t r i c t  and Bear Creek iditling coi~.tinued V I O I - ~  a t  Born i te .  

Coa 1 

Coal productiotl decreased t h i s  y e a r .  The ilenana f  i e l  ci produced a1 1 tile con~rilercial coal used 
in  the  S t a t e  during 1969. Increasetl i  ntet-est i  11 coal by Japanese coli~panies l ~ a s  re:?e\ved hopes 
of developing t he  Bering River f i e l d .  The Japanese col.~panies have a l s o  sno1;ln i n t e r e s t  i n  de- 
velopi ng the  Arc t i c  Kukpowruk River coa ls  . 

PROSPECTILiG A i i D  EXPLORATIOI; 

Arc t i c  A 1  cis ka 

I t  i s  es t imated t h a t  approxil;lately $1 ,080,000 were spent  in  1969 f o r  explora t ion  i n  Arc t i c  
Alaska. Lack of accura te  i n f o m ~ a t i o n  r~lakes t h i s  a  very approxin~ate  es t inlate .  

Ilevelopiilent of t he  Chandalar gold rilini ng and 111i 11 ing f a c i l  i  t i e s  co~ l t i nued .  A shakedo\vn run 
of ore  was processed by t he  rnill . 

Bear Creek Mining Co. continued d r i l l  ing and geologic  s t u d i e s  of i t s  Borni t e  copper proper ty .  
The coliipany continued explora t ion  el sewhere along t he  southern f l anks  of the  Brooks Range, and 
s taked clainls north of t he  Be t t l e s  River .  

Reed i l ineral  Explorat ion Co. \,,as repor ted  t o  be \./orking in Arc t i c  Alaska, a s  was ALVenCo, a  
syndica te  under the  d i r e c t i o n  of Clyde Wetherel 1  of Anchorage. 

Ac t iv i t y  by ind iv idua l  prospectors  in  t h i s  p a r t  of Alaska was appdrent lv l i q l i t .  



I n t e r i o r  Alaska 

txp lora t io l i  expenditures  i  ti I n t e r i o r  Alaska during 1969 a r e  est imated a t  S750,000 

Busty b e l l e  [ , l ines, Inc.  , continued developtrlent work on their- property it? t he  Fox a r e a .  

Glen t x p l o r a t i o n ,  I nc ,  i n s t a l  led gold recovery machinery on t he  f i r m ' s  p lacer  gold property ir- 
the  Kantishna d i s t r i c t .  

ASARCO, Earth Resources, I nc. , and Cache Creek lli lii ng CO . were reported t o  be doing reconnai s -  
salice work. Cass ia r  Asbestos Corp, i nves t i ga t ed  asbes tos  near Cagl e .  It?tertiatiotial Mi t ierals  
and Chell~ical Corp. conducted dl-i 1 1  i  ng on a  gold lode prospec t .  I n t e rna t i ona l  i luclear \.~ot-ked 
l n  the  reg ion ,  and a  l a rge  nuriiber of stiial 1 r ~ ~ i n i  tig f i r r i~s  and prospectors  were a c t i v e .  

Ides t e rn  A1 as  ka 

t xp lo ra t i on  expenditures  i n  l l e s t e r t~  Alaska in 1963 a r e  es t i l~ ia ted  t o  be $2,500,000. A g r e a t  
deal of these  expendi t u r f s  were f o r  offsilore prospc-cting in t he  v i c i n i t y  cf  ilol-le. A l a r g e  
d ~ ~ ~ o u n t  was spent  by Alaska i4ines and i l i ne r a l s ,  Inc.  i ~ :  looking f o r  new o re  a t  t he  Red Devil 
1,Iercury llli ne. 

The fo l l owi~ ig  c o ~ ~ ~ p a n i e s  were prospect ing and d r i l l i n g  offstioi-i: in  tiie ;lonle 61-ea: Aiaerada Petro-  
 leu^,^, Huric  lining C O .  , Aurora  lining Co. , I n l e t  Oil Co. , Ocean Science and Engineering,  Occi- 
dental  i . l inerals Corp, , Rowan Ori 1 1  i  n y  Co. , and t he  She1 l -ASARC0 j o i n t  ven ture .  S O I I I ~  useful  
i ~ i f o r ~ ~ ~ a t i o t i  has been brought t o  l i g h t  by the  experience of t he  opera tors  engaged ill d r i l l i n g  
fro111 of fshore  i c e .  l.Ilien i c e  thickness  ancl k~eatlier condi t ions  a r e  good, d r i l l i n g  citl b? done 
f a r  fro111 snore .  When weather i s  bad, i c e  begi 11s to  s o f t e n ,  o r  i c e  may s i i i f t  and d i - i l l  ing ~nlust 
be done c lo se  t o  shore .  I t  has long been know~i t h a t  t he  i c e  can liiove ou t  finol:i shore very sud- 
uenly,  but u n t i l  r e cen t ly  [!)any of these  iilove~~lents were not  understood. A c o r r e l a t i o n  betrveen 
these rliove~~lents and t i d e  f l  uctuatiotis has noiv been made. ilor~ilal ly  t i d a l  f l u c t u a t i o n s  a t  i.lome 
a r e  not Illore than a  f o o t ,  but occas iona l ly  tiie water \ * / i l l  r i s e  severa l  f e e t  because of d i s t a n t  
stonit co~id i  t i o n s ,  wind, o r  o the r  causes .  I t  .is a f t e r  the  viater subsicles fro1:t a n  1111usua1 ly  high 
level  t h a t  the i c e  liioves ou t  suddenly. 

14ercury prospec t i~ ig  in  t he  Kuskokv~il,~ ai-ca con-ti tiuecl t o  be \/igoi-ous. 2 & ti ' li tiing Co. had a  nev~ 
discovery i n  the  a r ea .  Dia~iiotid Slia~iirock cont i  11i1ed ivork oti Cinnabar Creek. Jacl. Egnaty, J u l i u s  
S i r i  l o ,  a l~d  c o ~ i s u l t a n t  Jari~es Wyl i e  were a c t i v e  in  tile reg ion .  

k l a ska r~~ in  had a  l a rge  creu in  Western Alaska,  rlew~~iont ilinilig Co. ! ' I ~ s  I-epoi-tedly a c t i v e  on Se- 
ward P e r i i n s ~ ~ l a .  PCE txp lora  t ion and Ilestern lrxploration were a  Iso e:orl:incj i ti I.Jestern Alaska.  

Otliers a c t i v e  i  11 Ilestern Alaska included In te rna t iona l  ilucl e a r ,  Rhi neh~ii-t Zei-g, T .  J .  Al~nasy, 
d i l l  i e  Fos t e r ,  Hugh 1-indfors,  and Doti Roberts .  

Soutilk~es t e rn  Al as  ka 

t xp lo ra t i on  expenditures  f o r  t h i s  d iv i s io t i  in  1969 a r e  e s t i ~ i ~ a t e d  t o  be $ 1  10,000.  

Si 11c1ai I- Oi 1  Co. was repor ted  t o  be doi ng recoiit~ai ssance \lot-k on t h c  !\l askr; Pe~;i 11s~il a .  

Trur~iali 1;1,1bei-g agai 11 prospected beacii sands on the Alaska Peninsu la .  



Sou th-Central A1 aska 

Explorat ion expenditures  in Soutli-Central A 1  aska during 1969 a r e  es timated t.o be $1 ,320,000, 

The Danali copper prospect  was developed with nlore underground work and d r i l l i n g  by C i t i e s  Ser-  
v ice  Minerals Corp. This co~llpany a l s o  d id  reconnaissance work south of the  Alaska Range. 

Anchorage geo log i s t  Kirk S tan ley  conducted a d r i l l i n g  progralr~ and reconnaissance work, 

Hanna ivlining Co, i nves t i ga t ed  t he  I~lother Lode property i n  t he  McCarthy d i s t r i c t .  

Wallace iilcGregor of S a l t  Lake City was a c t i v e  in  t h i s  area with a crew of geo log i s t s  including 
Dr. Fred Hu~iiphrey, who d id  d e t a i l e d  s t u d i e s  of t he  Orange Hil l  p roper ty ,  The TlcGregor j o i n t  
venture did some d r i l l i n g  and sa~iipling on a prospect  e a s t  of t he  Chisana River .  

Cortel l a  Coal Corp. of Cordova continued t h e i r  work i n  the  Bering River coal f i e l d .  The Mor- 
gan Coal Co, of Ind ianapol i s  worked i n  t he  Beluga coal f i e l d .  Atlierican Explorat ion worked i n  
the Beluga coal f i e l d  and did research .  The cotlipally plans t o  s t a t i o n  geo log i s t  Bellno Patsch 
in  Anchorage pe r~~ lanen t ly .  Starky Mi 1 soti of Da l l a s ,  Texas conduct,ed a d r i l l i n g  program in  t he  
Be1 uga coal f i e l d .  

S t .  Eugene ivlining Co, continued developrllent of t h e i r  property il? t he  i:as:ia Creek a rea  south 
of Lake Clark and d id  reconnaissance work in o the r  p a r t s  ~f South-Central Alaska. 

Trans P a c i f i c  Resources, Inc .  conducted a lnapping progralll on t he  Tuxedni i r on  d e p o s i t ,  Cool: 
I n l e t .  

Gordon Burdick and Clartin Radovan both worked in  t he  NcCarthy a r e a .  >vloore atid Llohney continued 
-LO explore f o r  gold i n  the  Chi t i n a  a r e a .  Alask;! Yukoil Minerals Co. w0v.k.d in  t he  Copper River 
count ry .  

Others a c t i v e  in  South-Central included R .  S. Ricliard_c (who worked with h i s  a s s o c i a t e s  i n  sev- 
e r a l  a r e a s ) ,  R . H .  IYcGill, and Ron Sume. 

Sou theas t e rn  A 1  a s  ka 

Southeastern Alaska was t he  b u s i e s t  region in  1969.  Explorat ion expenditures  f o r  t he  region 
a r e  extimated t o  be $3,910,000. 

ALVenCo, under t he  d i r e c t i o n  of Clyde Wetherel l ,  was very a c t i v e  in  several  a r ea s  of Southeast-  
ern as  well as o t h e r  p a r t s  of the  S t a t e .  

Hu~i~ble Oil had an e l abo ra t e  f l o a t  camp c+li t h  a he1 i p o r t  and a labora tory  equipped with a c rusher  
and atomic absorp t ion  u n i t .  Work was done in  Groundhog Basin, in  t he  Ross iilountain a r ea  on 
Prince of Wales I s l a n d ,  and o the r  a r ea s  of t h a t  i s l a n d .  

El Paso rlatural Gas Co, has opened a hardrock 111ineral explora t ion  o f f i c e  atid labora tory  i n  
Ketchi kan. A s t a f f  of s i x  o r  seven w i l l  be employed on a year-round b a s i s .  During t he  summer 
El Paso had 14 riien in  reconnaissance explora t ion  on Pr ince  of Is land and t he  ~l iainland.  
One property was d r i l l e d ,  The l a b  i s  c h i e f l y  f o r  analyzing stream sediments and o t h e r  geochem- 
i ca l  sampl e s .  

ASARCO did sorne d r i l l i n g  on t he  Red River proper ty ,  Boca de Quadra a r e a ,  and exarr~ined o the r  
p rope r t i e s  . 
1111 e t  Oi 1 conducted an ex tens ive  of fshore  explora t ion  program. 



rleb~riion.L 1.1ini ng continuecl \ , ~ o r k  oil t h e  Bokaii i lounta in  ui-atiiunl p r o s p e c t .  The dl-i 11 ing  c o ~ i t r a c t  
was he ld  by illcPherson o f  Colorado.  Encoui-aging r e s u l t s  a r e  r e p o r t e d ,  and more work a t  Bokan 
i~lounta in  i s  expec ted  nex t  s e a s o n .  !,lith Union P a c i f i c  R a i l r o a d  a s  a  p a r t n e r ,  I!ewn~ont d i d  a  
f e a s i  b i l  i  t y  s t u d y  of i t s  Brady G l a c i e r  n i cke l  p r o p e r t y .  Deeper d r i  11  ing and underground work 
i s  planned f o r  t h i s  p i -o jec t .  

i4arcona Corp,  d i 0 i l l e d  t h e  S n e t t i s l ~ a r ; ~  iro1-t d e p o s i t  and took 20 tons  of  bulk  sailiples. I t  i s  r e -  
po r t ed  t h a t  development o-f t h e  p r o j e c t  i l inges on n e g o t i a t i o r i  o f  s a t i s f a c t o r y  s a l e s  ag ree~r i en t s  
vii tli Japanese  s t e e l  produceins,  and t h a t  p re l  inli nary  pl anni  ng c a l  1 s  f o r  two p r o c e s s i n g  1  i  nes , 
each c a p a b l e  of l landl ing 15 ,000 ,000  Lons p e r  y e a r  of c r u d e  o r e .  

In ter -nat ior ia l  14uclear  Corp.  : llndei- t h e  d i  t -ec t ion of  Phi 1  J lo ldsr .~or th ,  was v e r y  a c t i v e  i n  t h e  
a r e a .  I r i e l a  crews were i iel icop.Ler suppoi-Led, and an a t o i i ~ i c  a b s o r p t i o n  u n i t  was used i n  t h e  
f i e l d .  

Parar;lount iilinil-tg Co, exarili ned pt-opet-ties and d i d  sollle d r i  1 1  i  tig. Sliaimeholders o f  t h e  colnpany 
klere t o l d  at; t h e  annual rneeting t h a t  a  j o i n t  p r o j e c t  wi tli United Copper Co, i n  tlie Ketclii kan 
d i s t r i c t  lilay l ead  t o  t h e  developii let~t  of  a  l a r g e  ope11 p i t  iiline. 

Dyt~as t y  E x p l o r a t i o n  1-td. was a c t i v e  otr IlcLeai: AI - I :~  i n  tlie 1:etclii kan d i s t r i c t .  

P r o p e r t y  exaiilitiatiol?s r.ler-e i~iadc by Plielps Dodge, Utah Col is t i - t~ct ion anti l , l i l i ing,  F a l c o n b r i d g e ,  
Copper liange Co. , atid I~lobi 1  Oil . 

P r o s p e c t o r  Jiia \.Jalper of  B I - i t i s h  Coluiiibia was a g a i ~ i  v e r y  a c t i v e  ancl was a b l e  t o  r a i s e  colilpany 
i n t e r e s t  on a  new piaospect  on tiunlp I s l a n d ,  tiear Ketchi kati. 

Plielps Dodge niapped and d i d  geocilen~ical  \.lot-k on t h e i r  ilunatak niolybclenu~~i p r o p e r t y .  

Oti iers a c t i v e  i n  S o u t h e a s t e r n  Alaska i n c l u d e  Alaska D r i l l  ing  and C o n s t r u c t i o n  C o . ,  Ke l ly  Adarlls, 
Doii Koss, Dave blcCril1 i s ,  B i l l  Huff ,  Lai-iAy tieinel-, John Brockway, John Gal l a r d ,  Cambridge Min- 
ing  Corp.  o f  Toron to ,  t h e  Baseys ,  t h e  Boerleckers, ijonanza Gold,  I n c . ,  Carl Brad ley ,  L ! .  A .  Haw- 
ki l l s ,  Ken E i c h n e r ,  Angus L i l l i e ,  B i l l  I-libbei-d, J ack  J o h n s t o n e ,  Her1:lan I< loss ,  Olan PlcCoy, Fred 
i4agi 1 1 ,  Jaliles i.lai-dis, l.lineral Basin i;l-ining C o r p . ,  0 . t 1 .  ilewluti, Paul P i e p e r ,  " T i g e r "  O l s e n ,  Fed 
Uotson,  and J o e  Thomas. 

I t  i s  e s  titna t ed  tt1a.t apptnoxiniately S530,OOO were s p e n t  i  ti 1969 i ti g e n e r a l  i n v e s t i g a t i o n s  and 
recotinai s s a n c e  t h a t  canno t  be a s s i g n e d  t o  any p a r t i c u l a r  r e g i o n  because  o f  l a c k  o f  i  n fo r ina t ion ,  

Co~~ipati ies a c t i v e  i n  g e n e r a l  A l a s k a  cxploi -a t ion  i n c l u d e  AL\lenCo, Anaconda, Copper Range, USSR&FI, 
AI.IAX, Asbestos  C o r p . ,  Cyprus i~li n e s ,  Guggenheiiil, Hecl a ,  I~loniestake, I n t e r n a t i o n a l  llline S e r v i c e ,  
U.S. S t e e l ,  I n l e t  O i l ,  and Ocean S c i e n c e  and E n g i n e e r i n g .  

I n d i c a t i o n s  a r e  t h a t  1970 w i l l  b r ing  even g rea tc i -  e x p l o r a t i o n  a c t i v i t y  t o  Alaska  that1 1969 d i d .  
Uliioii Carb ide  a~:d Clien~icdl plat is  t o  hdve one p a r t y  i n  S o u t h e a s t e r n  ancl one i n  t h e  I n t e r i o r  n e x t  
s e a s o n .  The Anaconda C o , ,  iiew J e r s e y  Z inc ,  atid i l a t iona l  Lead have sliov~n i i i t e r e s t  i n  A l a s k a ,  
a s  have nlany o t h e r s .  

The U.S. Geological  Sui-vey reniains a c t i v e  th roughou t  t h e  S t a t e  s u p p o r t i n g  f i e l d  p a r t i e s  it~i t h  
f i x e d  wi ng a i r c r a f t ,  he1 'icop-Lei-s, atid t r a c k e d  v e h i c l e s ,  which r e s u l  t s  i  ti e f f i c i e n t  o p e r a t i o n s  
c a p a b l e  of  r each ing  o t h e r v ~ i s e  i  t iaccess i  b l e  t e r r a i n .  

To ta l  e s t i lna ted  e x p l o r a t i o n  expendi-Lures i n  t h e  S t a t e  it1 1969 i s  $10 ,250 ,000 ,  a  g a i n  o f  
$5,740;000,  o r  127 pet-cent o v e r  1968.  Accot-cli ng t o  D i v i s i o n  r e c o r d s ,  6624 tie\./ c l  aiilis were 
r ecorded  a s  of  January  1 , 1970. 



Division 

Arc t i c  

Southwestern 

I n t e r i o r  

des t e r n  

Sou th-Central 

Southeastern 

General ( 1 )  

TOTAL 

Table 7 
Alaska Explorat ion Expenditures by Geographic Divis ion 

1968 ( $ )  Change ( $ )  

710,000 + 370,000 

50,000 + 60,000 

120,000 + 630,000 

1 ,240,000 +I ,260,000 

850,000 + 470,000 

1 ,540,000 +2,370,000 

Change ( % )  

+ 52 

+I20 

+520 

+I02 

+ 55 

+I54 

(1 ) In 1968 General expenses were d i s t r i b u t e d  elsewhere 

id0Tt: These e s t i ~ i ~ a t e s  a r e  very approximate. Some of t he  changes from 1968 nlay be due t o  v a r i a t i o n  i n  completeness 
of da t a .  



Y E A R  

" information not ovai/ub/e for  /967 ** exclusive o f  o i l  and gas 

Figure 3 

EXPLORATION EXPENDITURES IN ALASKA 
1959 -1969** 



P R O S P E C T O R S  M I N E R S  C O N S U L T A N T S  

PROSPECTORS A N D  IilINERS ACTIVE DURING 1969 

Location of Mines & Approx. 
Name and Address Recording D i s t r i c t s  C r e \ ~  Type o f  Operation 

Nonf 1 o a t  Agoff, S.  E .  
F l a t  

Pr ince  Creek 
Mt. McKinley 

Alaska Ba r i t e  Co. 
345 S ix th  Avenue 
S u i t e  202 
Anchorage 

Cas t le  I s land  20 
Petersburg 

Open p i t  n ine  b a r i t e  
production 

A1 aska Exploration Co. 
506 S ix th  Avenue 
Anchorage 

Norton Sound 
Cape Nome 

Offshore prospect ing 

Alaskamin 
525 Fai 1 ing Bldg. 
Port1 and, Oregon 

Post River 
Bowser Creek 

Alaska Mines & Minerals ,  Inc.  
Ray Wolfe 
Box 422 
Anchorage 

Red Devi 1 Mine 22 
Kus kok\tlim 

l~lercury devel op~~len t  

Alaska Yukon Minerals Co. Copper River region L. 

111 East  F i f t h  Avenue Chi t i n a  
Anchorage 

Prospect ing 

Almasy , Theodore J . 
McGrath 

Nixon Fork a r e 2  1 
Mt. McKinley 

P?,;saecting 

Prospec t ing ,  d r i  11 ing A1 VenCo 
Clyde Wetherel 1 
2805 Bering 
Anchorage 

A1 as ka General 18 
Several  

AMAX Explorat ion Inc.  Al as  ka general 
601, 535 Thurlow S t r e e t  Several 
Vancouver, B . C .  

I nvas t i ga t i ons  

Amerada Petroleum 
Box 2040 
Tulsa ,  Oklah~ma 

Bering Sea 
Cape Nome 

Offshore prospect ing 

American Exploration & 
Mining Co. 
Russ Bui 1 ding 
San Francisco 

A1 aska general  
Several 

I nves t i ga t i ons  

American Smelting & Alaska general 
Refining Co. Several 
504, 535 Thurlow S t r e e t  
Vancouver, B .  C .  

P roper ty  explora t ion  
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Small s c a l e  hand Ames , Robert 
1220 F i f t h  Avenue 
Fai rban ks 

Ready Bull ion Creek 9 
Fairbanks 

Anaconda 
P.O. Box 1764 
Spokane, llashington 

Inves t i ga t i ng  prospects  

Glen Gulch 
Manley Clot Springs 

Nonf 1 o a t  

Explorat ion 

Anderson, Red 
Man1 ey Hot Springs 

Asbestos Corp. Ltd.  
814, 837 W .  Ilasiings 
Vancouver, B.C. 

A 1  aska general 
Several 

H u  Limited 
Henry biarner 
Box 674 
Col lege 

Porcupine Creek 
Fairbanks 

P 1 acer  devel oplnen t 

Auric Llining Co. 
FI OIN e 

Bluff 
Cape Notlie 

Offshore d r i  11 ing 

Offshore d r i  l l i n g  

Prospect ing 

Aurora I4ining Co. 
N olne 

Bluff 
Cape [dolne 

Ba l l a rd ,  John  D .  
Box 920 
Si tka 

Chi chagof I s land  
Si tka 

Basey, B i l l  8 lilartin, Lloyd 
Box 1173 

George I n l e t  
Ketchi kan 

Lode explora t ion  

Ketchi kar! 

Bear Creek INininy Colnpany 
1135 1.1. 8 th  

Kobuk region & 
Alaska Range 
Several 

Dri 11 ing and recon 

Anchorage 

Berg, Rliinehart 
Kobu k 

Explora t ion ,  d r i l l i n g  

Go1 d 1 ode devel oplnent 

Kugruk 
Fai rhaven 

B l a i r ,  Boyd 
320 Lakeview T r a i l e r  Court 
Fai rban ks 

Eva Creek 
Fairbanks 

B l i s s ,  Pa t r i ck  J .  & Sons 
129 E .  lit-h 
Anchorage 

Ungal i k Creek 
Cape No111e 

Bucket l i n e  dredge 

Boedecker , Ri 'I 1 , J ~ i n e s  , 
and Evert 
Hol l i s  

Holl i s  
Ketchi kan 

Prospect ing 

iilonfloat Roese, Earl 
W.i senlan 

Linda Creek 
Fairbanks 



Bonanza Gold, Inc.  
E .  15 Wal ton 
Spokane, Washington 

Pr ince  of Wales I s land  4 
Ketchi kan 

Iron lode development 

Bonnell , Frank 
1057 W.  80th S t r e e t  
Los Angeles,  Ca l i fo rn i a  

Kantishna d i s t r l c t  1 
Fai rbanks 

Lode prospect ing 

Boo kwal t e r  , Vern 
N ome 

Buster Creek 
Cape Nome 

Nonf l o a t  

Prospect ing 

Copper devel oplnent 

Bradley, Carl 
Wrangell 

S .  E .  Alaska 
Several 

Baker Peak 
Si tka 

Brockway, John T, 
1737 Glac ie r  Avenue 
Juneau 

Bruce, Fa r r e l l  
Box 10149 Kla t t  S t a t i on  
Anchorag e 

Chicken 
Fairbanks 

Lead-si l v e r  development 

Bunker Hi l l  
Box 29 
Kel logg, Idaho 

Alaska general 
Several 

I nves t i ga t i ons  

Burdi ck,  Gordon 
McCarthy 

i4cCarthy 
McCarthy 

Copper developnlent 

Iionf 1 oa t  

Lode development 

Burns, John 
Boundary 

Poker Creek (40-Mi l e )  1 
Fai rbanks 

Busty Bel le  tiline 
Tury Anderson & Associates  
101 E .  S t r e e t  
Fairbanks 

Fai rbanks 
Fairbanks 

Cache Creek Exploration Co. 
701 Welch Road 
Pal  o A1 t o ,  Ca l i fo rn i a  

I n t e r i o r  Alaska 
Fairbanks 

7 Recon explora t ion  

Canibridge Mining Corp. Ltd. 
1130 Bay S t r e e t  
Toronto, Canada 

Seal Cove 
Ketchi kan 

5 Dr i l l i ng  

Canyon Creek Mining Co. 
Jens  Kva~nme & Sons 
Akiak 

Canyon Creek 
Kuskokwim 

4 Hydraulic 

Cassi a r  Asbestos Corp. 
Cas s i a r ,  B . C .  

Eagle 
Fairbanks 

5 Prospect  i nves t i ga t i on  

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

Porcupine Creek 
Hai nes 



Chandalar  Gold \:lining Co. 
Box 1332 
Fai rbanks 

Chandal a r  Ois t r i  c t  10 
Fai rbanks  

Plonfl o a t  anti 11li 11 
c o n s t r u c t i o n  

C i t i e s  S e r v i c e  Mineral  Corp.  
61 Droad\,/ay 
Fie\,, York 

D e i ~ a l i  Iiighway a r e a  23 
Tal keeti ia 

Copper l o d e  development 

Alaska  gene ra l  
Seve ra l  

P r o s p e c t  i  t i v e s t i g a t i o n s  Copper Range Co. 
4401 blall i n g f d r d  Ave. I. 
S e a t t l e ,  b!ashington 

Coal deve l  opnlen t C o r t e l l  a  Coal Corpora t i  on 
Box 745 
Cordova 

Ber ing R i v e r  F i e l d  8 
Carbon Creek 

N ~ n f l  o a t  

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

C r a i g ,  Glenn 
Juneau 

Canyon Creek 
Fai rhanks  

Alaska  gene ra l  
Seve ra l  

Cyprus [ l i n e s  Corp. 
822-510 W .  Has t inys  St. 
Vancouver,  B. 6 .  

Diainond Shamrock C ~ r p .  
300 Union Con~lierce Bldg 
C l e v e l a n d ,  Ohio 

Cinnabar  Creek 
1.i t . i,lc Ki n 1 ey  

i4ercury 1 ode devel  opinent 

S o u t h e a s t  A 1  a ska  P r o s p e c t i n g  

D r i l l i n g  copper  p r o s p e c t  

Dotson,  R .  i 
Ketclli kan 

Orange l l i l l  
Fai rbanks  

Duva l Co rpora t ion  
506-602 W. Has t inys  S t r e e t  
\!ancouver, B .  C .  

Dynasty E x p l o r a t i o t ~  Lttl. 
330-355 Bur ra rd  S t r e e t  
Vancouver,  B .  C .  

E x p l o r a t i o n  

E a r t h  Resources 
90 Park Avenue 
i'ie\,~ York 

I n t e r i o r  Alaska  
Fa i rbanks  

Recon e x p l o r a t i o n  

Edgecunhe E x p l o r a t i o n  Co. 
C:i. C G . H .  i,lorgan 
Box 758 
Si t k a  

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

Gold l ~ d e  ma in tenance  

Egnaty ,  J a c k  
S 1 e e t ~ i l  u .t e  

George R ive r  
Kuskokwim 

S o u t h e a s t e r n  
C~enera l  

El Paso i l a tu ra l  Gas 
1014 Idater S t r e e t  
Ketctli kan 

Recon e x p l o r a t i o n  6 
i l l  1 1  1 1 1 ,  

Eirlberg , Trul1:an E .  
Di 11 i  rig hain 

Egegik Bay t o  Ugashil, Bay 4 
Alaska  P e n i n s u l a  



Emerson, Fred 
Hai nes 

Porcupine Creek 1 
Hai nes 

Small s c a l e  hand 

Jade recovery and c u t t i n g  Empire Jade Co. 
Gene J o i n e r  
Kotzebue 

Jade  Creek 
Noatak-Kobuk 

Central  A1 aska 
Several  

Recon exp lo ra t i on  Falconbridge ( S t .  Eugene 
Mining Co.) 
504, 11 12 Nest Pender S t r e e t  
Vancouver, B . C .  

Fa r r e l l  , Ed & Rainey, Del 
Fairbanks 

Boulder Creek 2 
Manley Hot Springs 

P l ace r  prospect ing 

Gold lode development Ferguson, Bi 11 
Box 985 
Fai rbanks 

Es t e r  Dome 
Fairbanks 

Fos t e r ,  Wi l l i e  
Nonle 

Hannum Creek 
Fai rhaven 

Nonfloat and lode 
prospect ing 

Ful l e r t on  Brothers 
F l a t  

W i  1 low Creek 
M t .  McKinley 

Nonfl o a t  

Garrughi,  Ron 
Fai rbanks 

A1 a t n a r  Nonf 1 oa t  

Colorado Creek 3 
Mt. McKinley 

Gates ,  Tex 
Ophi r 

Nonf 1 oa t  

Gi 1 ber t son ,  George 
314 Charles S t r e e t  
Fai rbanks 

Dan Creek 
McCarthy 

Nonf 1 o a t  

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

Salmon River & T r i b s .  40 
Bethel 

Platinum dredge 

Guggenheiln Exploration Co. Inc.  
G .  A .  Dirotn 
4554 Was t S ix th  Avenue 
Vancouver, B .  C .  

A1 aska general  1 
Several  

I nves t i ga t i ons  

Hanna Mining Corp. 
1300 l e a d e r  Bui lding 
Cleveland, Ohio 

Alaska general 
Several 

Explorat ion 

Hansen, Burnet t  F.  
Eagle 

Ben Creek 
Fairbanks 

Nonf 1 o a t  

Nonf l o a t  

Nonf l o a t  

Hapeman, Fred 
Chicken 

For tyf ive  Pup (40-Mile) 1  
Fairbanks 

Hassel Mining Co. 
Harold Hassel 
Box 1071 
Fairbanks 

Ready Bull ion Creek 2 
Fairbanks 



Hawkins, W. A . ,  Eichner ,  Ken 
and L i l l i e ,  Angus 
Ketchi kan 

Southeast  A1 aska 
Several 

Prospect ing 

Open pit; c innabar  mining 

Inves t i ga t i ons  

Hay and Day Mining Co. 
llubbard, A .  

Cinnabar Creek 
i4t. ClcKinley 

Hecla Mining Co. 
11 05-900 W. Has ti ngs S t r e e t  
Vancouver, B .  C .  

Alaska general  
Several 

Prospect i  n y  

Prospect ing 

Heiner , Larry 
Petersburg 

Southeas t e r n  A1 aska 
Several 

Southeastern Alaska 
Several  

Hi bberd, Ri I1 
1723 A .  Tonyass 
Ketchi kan, Alaska 

H i l l ,  Howard 
221 2nd Avenue 
Fairbanks 

P l a t t e  Creek 
iilenana 

iionf l o a t  

Hogendom, Jack 
Deering 

Inriiachuck River 
Fai rhaven 

tlydraul i c 

tlol 1 oway, Dorr and Rehard, 
Robert 
Box 16 
Ani ak 

blercury e x p l o r a t i o r ~  and 
d r i l l i n g  

Kolniakof P r ~ p e r t y  
Kus ko kw i ni 

Iiomestake bl'ineral Devel . Ce. 
304, 535 Thurlow S t .  
Vancouver, B .  C .  

A1 aska general  
Several 

I nves t i ga t i ons  

Hudson, Edwin and W i  t t r o c k ,  
Wayne 
817 Lakeview T r a i l e r  Court 
Fai rbanks 

L i  vengood 
Fairbanks 

Go1 d lode prospect ing 

Huff, J .  W .  
Box 837 
Ward Cove 

5 .  E .  general Prospect ing 

Hurrlble Oil & Ref'injng Co. 
P.O. Box 'I20 
Denver, Col orado 

5 .  E .  Alaska 
General 

Recon exp lo ra t i on ,  
d r i l l i n g  

I n l e t  Oil 
345 6 t h  Ave., S u i t e  202 
Anchorage 

Goodnews Bay d i s t r i c t  
Bethel 

Offshore prospect ing 

I n tc rna t iona l  i,li neral  and 
Chemi cal  Corp. 
Old Orchard Read 
Skokie,  I l l i n o i s  

Fairbanks d i s t r i c t  
Fairbanks 



In te rna t iona l  Mine Se rv i ce ,  Ltd. Alaska general 
Box 1052 Several 
Wtli t ehorse  

1 I nves t i ga t i ons  

10 Recon exp lo ra t i on  In t e rna t i ona l  Nuclear Corp. S. E .  Alaska 
Phi l  R .  Holdsworth Several  
1009 Mendenhall Apts. 
Juneau 

Pr ince  of Wales I s land  2 Prospect ing 
Ketchi kan 

Johnstone,  Jack 

Porcupine Creek 
Haines 

7 Small s c a l e  hand J u r g e l e i t ,  Art & J o  
Haines 

Unuk River 1 Nonf 1 o a t  Kilbury, Claude E .  
2415 E .  Hemlock 
Ketchi kan 

Kiwal i k Mining Company 
N olne 

Kiwal i k 
Cape Nome 

2 Dredge 

1 Prospect ing Kl oss , Herman 
K&D Lode 
Sunset Cove 

Sunset Cove 
Juneau 

Lanning, Tony 
Man1 ey Hot Springs 

Thanksgiving Creek 
Manley Hot Springs 

1 Iqonfl o a t  

1 Nonf 1 o a t  Larsen,  C l i f f o r d  
P . O .  Box 1875 
Fairbanks 

McKinley Park 
Nenana 

S .  E .  Alaska 
Several 

1 Prospect ing Larson, Ken 
Box 1388 
Ketchi kan 

Lee, Richard 
N ome 

Tin Ci ty  
Cape Nome 

5 Nonfloat t i n  product ion 

1 Small s c a l e  hand Leonard, Harry B .  
A.C. Mining Co. 
Wiseman 

Vermont Creek 
Fai rbanks 

L i  ndfors ,  Hugo 
N ome 

Rocky M t n .  Creek 
Cape Nome 

7 Development 

7 Nonf 1 o a t  Lucky Seven Mining Co, 
Walter E .  Roman 
Box 141 
Fa i rbanks 

Fish Creek 
Fairbanks 

4 Cinnabar product ion 

2 Nonf 1 o a t  

Lyman, Robert 
Lyman Mjning Co. 
McGrath 

White Mountain 
Kuskokwiln 

idarch, Fred Koyukuk River 



4 6 

Dri 11 i ng i ron depos i t  Marcona Iron Co. St le t t i  sham 
1 Maritime Plaza Juneau 
San Francisco,  C a l i f .  

iil and i d 1  !.lining Co. 
Box 1591 
Anchorage 

Taylor  Greek 
Kuskokwim 

2 Nonf l o a t  

ii/rcCanse, Ed Klery Creek 
Ronde Val ley lumber Co. Noatak-Kobuk 
P -0. Rox 608 
Union, Q regon 

4 Dredge 

McCa,y, Alan V. 
Box  513 
Wrarlgel 1 

S .  E .  Alaska 
Several 

2 Prospect ing 

McCri 'I  1 i s  , Dave 5 .  E .  Alaska 
Alaska Dri 11 ir\g & ConstructSon General 
C 0111 party 
Box 2325 
Ka,l;ch? kan 

50 Contract  d r i  11 i n g  and 
geol sgi  ca l  work 

ivlcGee, 1. 
836 Lind'ley W;y/ 
Reno, Nevada 

Tufty 5 
Mar11e.y H o t  Springs 

li/rcGreyor, Waf l a ce  
Box 6351 
S a l t  Lake C i  t j ~  

A 1  as ka general  
Several  

Kecon explora t ion  

Maqi I 1 , Fred 
Petersburg 

Admiral t y  I I s  and 1 
Petersburg 

Prospect ing 

Dredge 

Prospect ing 

Magnusen, Warren 
Opl~i r 

Gaines Creek 
M t .  McKinley 

Mardis,  Jalnes E. 
General Del i very 
Anchorage 

G lac i e r  Bay 
Juneau 

Marvel Creek tilining Co. Marvel Greek 
Awe, Charles Bethel 
Aniak 

Ilredge 

Me1 drurn, Bi 1 l y  
Chicken 

Chicken Creek (4Q-Mile) 1 
F a i  rhanks 

S t r i pp ing  

Nonfloat M i  e t tunen ,  Ray 
332 Dunbar 
Fai rbanks 

A1 der  Creek (40-Mi 1 e )  1 
F a i  rhanks 

Mineral Basin Minjng C ~ r p .  Mt. Vlew Property 2 
idea, Arthur Ke-Itchi kan 
Box 126 
Hyder 

l o d e  development 



Miscovich,  Andrew 
779 8th 
Fairbanks  

Porcup ine  c r e e k  
Fai rbanks 

Miscovi ch ,  John Otter Creek 
O t t e r  Dredging Co. M t .  McKinley 
F l a t  

Mobil Oi l  Company S .  E .  Alaska 
612 S. Flower S t r e e t  Severa l  
Room 1342 
Los Angel e s ,  Cal i f o r n i  a 

2 Nonf 1 o a t  

1 Nonf l o a t  

Morgan Coal Co. 
I n d i a n a p o l i s  

Beluga F i e l d  2 

Moore, Norman Chis toch ina  Rive r  2 
326 Baranof S t .  C h i t i n a  
Fai rbanks , and Dohney , Edward 
Box 604 
Col 1 ege 

Flunz, Will iam 
N onle 

Newlun, 0 .  H .  
Box 623 
Ketchi kan 

Dahl Creek 
Noatak-Kobuk 

P r i n c e  o f  Wales I s l a n d  1 
Ketchi kan 

N e ~ n o n t  E x p l o r a t i o n  L td .  A1 a s  ka genera l  3 0 
300 Park Avenue Severa l  
New Ysrk 

North American Dredge Co. O t t e r  Creek 
John S tevens  Mt. McKinley 
F l a t  

North1 and Mines 
Char les  W .  Monroe 
Box 876 
Big De l t a  

Nowi  t n a  
Mt. McKinley 

Occ iden ta l  Minerals  Corp. Ber ing Sea 
6073 West 44th Avenue Cape Nome 
Wheat Ridge,  Colorado 

0 ' C a r r o l l  , Michael J . Spruce Creek 
14615 - 25th S.W. Nulato  
S e a t t l e  

Ocean S c i e n c e  & Engineer ing Norton Sound 
4905 Del Ray Avenue Cape Nome 
Washington, D . C .  

01 i v e  Creek Mines 
Car l  P a r k e r  
Box 552 
Fa i rbanks  

Amy Creek 
Fai rbanks  

E x p l o r a t i o n  

E x p l o r a t i o n  

Lode go ld  e x p l o r a t j o n  

J a d e  recovery  

P r o s p e c t i n g  

D r i l l i n g  n i c k e l  and 
uranium p r o s p e c t  and 
recon e x p l o r a t i o n  

Dredge 

P r o s p e c t i n g  

O f f s h o r e  p r o s p e c t i n g  

Nonf 1 o a t  

O f f s h o r e  p r o s p e c t i n g  

Nonf 1 o a t  



O'lson, !-lenry T .  "Tiger"  
'I'al;u Harbor 

Juneau & Admi rill '&y 1 Prospect ing 
Di[;tric.ts 

Chicago Creek 1 Nonf 1 e a t  
Manley Hot Springs 

0L.i. illartin H ,  
332 N .  Boundary 
F a ?  rbanks 

Stealnkoat Creek 3 Prospect ing 
Fa i rbanks 

Pact f i c Construct ion Cvnlpany 
I-undgv'en , Js'm 
707 Steese 
Fa-i rhanks 

2 Nonfloat Pann'i ck ,  Harry 
General Uel ivery  
Fa.i rbanks 

F lu~ne  Creek 
Fairbanks 

Paramount Mining CO. 
505 t3urrav.d S t r e e t  
Vai.icoiiver, U.  C. 

Gravina I s land  
Ketchi kan 

4 Explorat ion 

Glac ie r  B a y  
Juneau 

2 Go1 d I ode lnai ntenance Parxkcr,  iil be\ - t  
Box 289 
Juneau 

4 Nonfl oa t  

3 Prospect ing 

Inrllachuck River 
Fai rhaven 

P C E  Exp'lora.t'ions , I, t d .  
Murray Watts  
iq orne 

Seward Peninsula 
General 

Ophir Creek 
Cape Nonle 

2 Dredge 

4 Explorat ion 

P ~ d e r s e n ,  S t e v e  
Lounc-i 'I 

Phc Ips Dodge Corp. 
EOX 991 
Dsugl  a s ,  Arizona 

l4ui  r I n l e t  
Juneau 

S. E .  Alaska 
Several 

1 Prospect ing P,iepeiA, Paul  
Box 1294 
i:etchi kan 

Prospector John 
Box 271 
Skayway 

S kagway 
Skagway 

1 Small scale  hand 

GI a c i e r  Creek 
McCarthy 

1 Copper 1 ode prospect ing Radovan , Mar.t.in 
14cCdr.thy 

Rainbow b1i n,i ng Co. 
Ed Dal,i;on 
Box 990 
North Pole 

Fairbanks 
Fa! rbanks 

2 13r-i 1 7  i ng 

1 N o n f l o a t  Ra~ilbaud , John 
Chicken 

Fortymi l e  River 
Fai rbanks 



Rasmussen, C .  T .  
Alaska Red Top Mine, Inc.  
7933 Jewel1 Lake Road 
Anchorage 

Marsh Mountain 
Br l s t o l  Bay 

4 Mercury production 

4 klonf 1 o a t  Redstone Mining Co. 
Car 1 Hefl i nger 
409 Clara  S t r e e t  
Fai rbanks 

Livengood Creek 
Fairbanks 

R & H Mining Co. 
P.O. Box 16 
Ani ak 

I n t e r i o r  Alaska 4 

Rhode I s land  Creek 3 
Man1 ey Hot Springs 

I\!onfl oa t  Rhode I s land  
A. W .  Pr ingle  
Manley Hot Springs 

R .  S.  Richard & Associates  
Box 1817 
Anchorage 

N .  Fork Kashwitna River 3 
& Alaska Peninsula  a rea  
Several 

Copper, i ron  R gold 
prospect ing 

Seward Peninsula  1 
Cape Notlie 

Prospect ing Roberts ,  Don 0 .  
Box 1700 
Fai rbanks 

Robinson, George F ,  
Chicken 

Jack Wade Creek (40-Mile) 1 
Fai rbanks 

S t r i pp ing  

P lacer  d r i l l i n g  

Prospect ing 

Yankee Creek 
Lit. McKinley 

Rosander , Toivu 
Ophir 

5 .  E .  Alaska 
Several 

Ross, Don 
Box 2307 
Ketchl kan 

Rowan Dri 11 ing Company, Inc .  
3023 Humble Building 
Houston, Texas 

Bering Sea 
Cape Nome 

Offshore prospect ing 

Ruby Mining Co. 
A1 Kangus 
Ruby 

Long Creek 
Flulato 

2 Nonf l o a t  

10 Offshore prospec t ing  

6 Prospect ing 

1 Prcrslec 1 i t iy  

She1 1 -ASARC0 
Shel l  Bldg; 100 Bush S t r e e t  
San Franc isco ,  Cal i f o r n l a  

Bering Sea 
Cape Nonle 

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

Alaska Peninsula 
Several 

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

Aniak d i s t r i c t  
Kus kokwl~n 



Smi.l;h, Arthur  I*/. 
Box 3-252 
Eastches t e r  Branch 
Anchorage 

Nhite River 
McCarthy 

Prespec t i  ng 

S tan ley ,  Kirk W. 
7003 Mink Place 
Anchorage 

Slana d i s t r i c t  
Chi .ti na 

Stevens,  John 
F'l a t  

O t t e r  Creek 
M t ,  McKinley 

1 Dredge 

2 Nonf l o a t  

2 Copper devel epmen.1; 

S t o u t ,  A1 
Eagle 

Eagle 
Fai rhanks 

S t .  Eugene Mining Co. 
504, 1200 W .  Pender S t ,  
Vancouver, B .  C .  

Kasna Creek 
P 1 i amna 

Sume , Ron K .  
General Del lvery 
Anchorage 

Knik Glaciev 
Palmer 

1 Prospect ing 

Chi chagof Mine 
S i t ka  

2 Devel spment 

ihern~ai  Energy Company 
4681 F i r s t  National Bank 
Building 
Dal l a s ,  Texas 

Vari ous 
Several 

tlolding ex t ens ive  coal 
deposi t s  

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

Kougarok River  
Cape Nome 

6 Nonf l o a t  

1 S1na71 scale hand 'rwei t e n ,  Oscar 
Box I62 
Fairbanks 

Chatham Creek 
Fairbanks 

United Copper Company 
ivlarkham, I?. V ,, 

Gravi na I s land  
Ketch< kan 

3 Expl o r a t i  en 

2 Development U.  S.  S t ee l  Csrp. 
525 William Penn Place 
P i  t t shu rgh ,  Pa. 

Alaska general  
Several 

U.S.S.R.  & M .  Co. 
Box 1170 
Fairbanks 

Hogatza River 
Nulato 

20 Gold dredge and Alaska 
explora t ion  general  

Utah Construct ion & Mining 
Company 
718-510 W .  Hastings S t r e e t  
Vancouver, B . C .  

Alaska general  
Several 

6 Explorat ion 

V e t t e r ,  Rudy & Adolph 
1425 Ash S t r e e t  
Fa i rbanks 

Cleary Summit 
Fairbanks 

1 Gold lode devel spment 



Vogler, Joe (Joseph E . )  Deadwood Creek 
Box 7 Fairbanks 
Fai rbanks 

Walper, Janles A .  5. E .  Alaska 
25212 12th Ave. RR3 Ketchi kan 
Alder Grove, B . C .  

Warwick, B i l l  (William W.) Fortyni l e  
315 5th Avenue Fairbanks 
Fairbanks 

2 ?ionf 'I oa t  

8  Prospect ing 

1 b l e r c~ ry  devel co~nent 

Western Exploration Seward Peninsula and 4 Prosoect ing 
Locke Jacobs Western Alaska 
S u i t e  5A, 428 4th Avenue 
Anchorage 

Weston, Dave (David M .  ) Do~iie Creek (40-lli l e )  1 llonfl oz t  
Box 1938 Fairbanks 
Fai rbanks 

Wigger, Walter 
900 Park Drive 
Fairbanks 

Eva Creek 
Fai rbanks 

2 t lonfloat  

Wilson, Starkey A .  Beluga Coal F ie ld  3 2 r i  11  fr; 
852 Wilson Building Anchorage 
Dall a s ,  Texas 

Wol f  f  , Ernest  and Coben, Dan Woodchopper Creek 2 Pros?ec t ing  
Box 5-1 65 Man1 ey Hot Springs 
Col 1 ege 

Woodman, I .  N .  
Box 573 
Valdez 

Worthington, John 
Ketchi kan 

Wright, Vi rgi 1 J .  
Box 980 
Si tka 

Wyl i e ,  James R .  
Box 208 
Aptos , Cal i f  o rn ia  

Tonsina Lake a rea  1 Prospect ing 
Valdez 

Prince of Wales I s land  1 Prospect ing 
Ketchi kan 

Herbert Groves I s  land 1 Prospect i  nu 
S i  tka  

Kus kokwim 
Kus kokv~inl 

6 Prospect ing 

"Nonfloat" i n d i c a t e s  mechanical p l ace r  gold opera t ion  using drag1 ines  and/or bul l  dozers t o  
t r anspo r t  gravel  t o  nonfloat ing washing p l a n t ,  bedrock s luiceboxes , o r  e leva ted  s l u i c e s  . 



"l iydraul ic"  i nd i ca t e s  p l ace r  g o l d  opera t ion  in  which grave l  i s  excavated and t ranspor ted  t o  
s l  ui ceboxes so le ly  by kwater j e t s  from hydraul i c r ~ o ~ t l e s .  

"Slna l l s c a l e  hand" i n d i c a t e s  p l ace r  gold opera t ion  i t 1  which gravel  excavat ion and t r anspo r t a -  
t ion  i s  acconiplishecl by hand o r  ground s l u i c i n g .  

Location o f  Irlines Approx. -- 
iiaine and Adclress 5, Cciai F k l d  -- -- Crew Iype of  o p s r a t . i x  

Alaska Matanuska Coal Co. Pre~~i- ier  !* l i t ) ( ,  2 
(Pau l  Om1 i n )  ilatanusl;a F i k I d  
Box 1 3  
Pa111ier 

1Js.ibel l i  Coal Mines, Inca  Healy Creek 
Us.ibe'l '1 i Flenana F j e l c !  

Vi tr.0 b l i  nera? s Corp 
Eox '1070 
Fai r i .~dnks 

Healy Creek 
idenaiia Fi  e l  d 

Stri p 

S i;ri p 



CQNSULTANTS 
(Avai f a b l e  f o r  Work i n  A,laska) 

Adamson, Rober t  S. 
Dolmage, Campbell & A s s o c i a t e s  Ltd .  
S u i t e  808 - 900 Irl. Has t ings  S t r e e t  
Vancouver 1 ,  B . C . ,  Canada 

Alaska Dr i l  Sing & C o n s t r u c t i o n  Co. 
David McCri 11 is  
Box 2325 
Ketchi kan, A1 aska 99901 

A1 aska Exp lo ra t ion  Corpora t ion  
Gera ld  Ganopol e 
S u i t e  210, 700 Bldg. 
Anchorage, A1 aska 99501 

Alaska Geologi caS C o n s u l t a n t s  
2227 Spenard Road 
Anchorage, A1 aska  99503 

Alaska Mineral Lab (Assaying)  
2229 Spenard Road 
Anchorage, A1 a s  ka 99503 

AlVenCo 
Clyde Wetherel 1 
639 I S t r e e t  
Anchorage, A1 aska 99501 

Anderson, Eski 1 
W .  924 22nd Avenue 
Spokane, Washington 99203 

Anderson & Kel ly  
606 Idaho Bui l d i n g  
P .  0 .  Box 1411 
B o i s e ,  Idaho 83701 

Archer ,  Cathro  & A s s o c i a t e s  
#1 B e n t a l l  Cen t re  
Vancouver 1 , B .C ,  , Canada 

Bacon-Crowhurst 
11 17 W .  Georgia  S t r e e t  
Vancouver 1 , B . C .  , Canada 

Bech to ld ,  I r a  C .  
1987 S k y l i n e  V i s t a  Drive  
La Habra, C a l i f o r n i a  80631 

Beckwith,  H .  Rea 
Box 119 
Anchorage, A1 aska 99501 

Behre Dolbear  & Company, I n c .  
11 Broadway 
New York, New York 10004 

B e i s t l i n e ,  Ear l  H .  
Box 148 
C o l l e g e ,  Alaska 99701 

Boyd, Glen A . ,  P ,  E .  
Route 3 ,  Box 6377 
Lake Salnman~i sh  
I s s a q u a h ,  Washington 98827 

Brad1 ey , Wari ng 
1639 S u n r i s e  Drive  
Anchorage,  A 1  a ska  99504 
Phone 279-3903 

Col p , Doug 1 as  
1101 Gillat11 Way 
Fa i rbanks  , A1 aska 99701 

Cook, Donald J .  
B O X  5-93 
C o l l e g e ,  Aiaska 99701 

D a i l y ,  Arthur F .  
488 Fai rbanks Avenue 
Oakland,  C a l i f o r n i a  94618 

Di ckinson-Oswal d & A s s o c i a t e s  
433 9 t h  Avenue 
Anchorage,  Alaska 99504 
(Land Surveyors )  

Gardner ,  R .  C. & A s s o c i a t e s  
615 S .  Flower S t r e e t  
S u i t e  303 
Los Ange les ,  C a l i f o r n i a  90017 

Hei ne r  , Lawrence E . 
BOX 5-433 
Col l e g e ,  Alaska 99701 

Heinr i  chs Geoexp lo ra t ion  Colnpany 
P .  0. Box 5671 
Tucson,  Arizona 85703 

H e r b e r t ,  Char les  F .  
Box 1464 
Anchorage,  A1 aska 99501 



llubl~el I A Hal l e r  Engincerlny C ~ r p .  
'I0 liarrison S t . ,  P .  0 .  UQX 9305 
SoaLt l e ,  Washington 98109 

Jasper ,  i,iartiil LJ. 
3007 I)!. 3OLh Avcnue 
Anchorage, A'l aslca 

Lehmann, Ernes t  I< .  
1705 Enlersan Avanue South  
Min~ieapal 'is, Ciinnesota 55403 

L indgrer~ Cxp I ovat ion Company 
338 Sou-i:ii !>!a ! kars ilvenue 
Wiiyzata ,, I.,li il;.~uso.ta 55.197 

McGregiir, b l a l l  ace  
Box 6351 
S a l t  l.alci. C i ty ,  IJtah 84106 

O!i\!c:i 'i-l L!i l1iat11 A *  
5U5--8,til Avenilr 
Anc:horagc, 111 aska 

Reiishaw, A .  I.., , 3r. 
1850 l.iicltershatii Drive 
Anchorage, A1 aska 99502 

Rsns l~ t~b~,  lian 
1329 "5" Street 
Anchorage, Alaska 99501 

Saundars , Robert ti. 
P, 0 .  Oax 1801 
Fairbanks , Alaska 99701 

Scraph, i~~l ,  R. Ii. 
427-470 Granvi 1 1  (2 
Vdncouver 2: B . C .  , Canada 

Schtnidt, R u t h  A .  M .  
1040 C S t r e e t  
Anchorage, A1  aslca 99501 

Smyi;l~, S ,  K .  
K e i  ly P i t t e l k o  Fritz R Forssen 
S u l  t e  900, 424 ' C '  S t .  
Anchorage, Alaska 99501 

Stevenson,  William G .  
509, 475 Hswe S t r e e t  
Vancouver, B , C .  

Thompson , Ray~rloncl I4 . 
5752 Sol~Ch d asnli nc 
t:ny lewood, Colorado 801 10 

Utermohlc, George E . ,  J r .  
Box 5338 
Fairbanks, Alaska 99701 

Western Exploration 
loeke  Jacobs 
428 4 t h  Avenue, 5 A 
Anci~oraye, A iaslta 9950 I 

Wilson, L ,  I<enneth 
400 Montgomery S1:res.l; 
Sat1 Franc isco ,  C a l i f o r t ~ i a  94.704 

!*li l ~ o n ,  : i tartkey A .  
851 Mi lson 13ui ldiny 
Dal las , Texas 

Lclolff, Ernest  
BOX 5- J 65 
CoS l ege ,  Alaska 99701 

Ldylylic, James R .  
Box 208 
Aptos , Cal i fo rn i  a 95003 

ftyat~, i rene E .  
Box 84, S t a r  Koui;o A 
Anchorage, Alaska 99502 



Alaskamin Inc .  
525 Fai 1 ing  Bui 1 ding 
P o r t l a n d ,  Oregon 
Willialn P. blurray 

COI-IPAII I ES* 
( I n t e r e s t e d  i n  Alaska Mining P o s s i b i  1 i t i e s )  

American E x p l o r a t i o n  & Mining Co. 
2300 Russ Bui 1 ding 
San F r a n c i s c o ,  C a l i f o r n i a  94104 
Robert  G ,  Garwood 

American Smel t ing ei Re f in ing  Co 
504,  535 Thurlow S t r e e t  
Vancouver 5 ,  B .  C . ,  Canada 
Thomas C .  Osborne 

American I-letals Cl illlax (AMAX) 
60'1 , 535 Thurl ow S t r e e t  
Vancouver 5 ,  B . C . ,  Canada 
R .  A .  Barker  

Anaconda A~neri can Brass  
B r i t L a n i a  Beach, E .  C .  o r  
116 ,  744 West Has t ings  S t r e e t  
Vancouver 1 ,  B.C., Canada 
Glenn Waterman 

Arrow Inter-Ameri ca Corpora t i  on 
304-535 Thurlob~ S t r e e t  
V a n c ~ u v e r  5 ,  B . C . ,  Canada 
F. B .  Whiting 

Asbestos  Corp. ( E x p l o r a t i o n s )  Ltd .  
814, 837 West Has t ings  S t r e e t  
Vancouver 1 ,  B . C .  

A t l a n t i c  R i c h f i e l d  Co. 
Box 59 ,  Anchorage, 99501 
o r  Box 749, D a l l a s ,  Texas 75221 

At1 as  ( o r  ~ y n a s t y )  E x p l o r a t i o n  Co, 
325, 355 Burrard  
Vancouver, B .  C .  , Canada 
John Brock 

Bear Creek Mining Co. 
E .  7621 Sprague . . 

Spokane, Washington 
David P I .  Snyder 

Bunker Hi 1 1 Colnpany 
P. 0 .  Box 29 
Kel logg , Idaho 83837 
F o s t e r  Howland 

Cache E x p l o r a t i o n  Co. 
701 Welch Road 
Pa lo  A l t o ,  C a l i f o r n i a  94304 
Rober t  L .  F o s t e r  

Canex ( P l a c e r  Development, L t d .  ) 
800, 1030 l,Jest Georgia  S t r e e t  
Vancouver 5 ,  B . C .  , Canada 
A .  G .  Horton 

Cass i  a r  Asbestos  Corp 
C a s s i a r ,  B . C .  , Canada 
id. N .  Plulnb 

C i t i e s  S e r v i c e  Minera l s  Corp. 
61 Broadway 
blew York, Ill. Y .  10006 
Owen Ki nglnan 

Conwest Exp lo ra t ion  Co. 
901, 675 blest Has t ings  S t r e e t  
Vancouver 2 ,  B . C .  

Copper Range E x p l o r a t i o n  Co. , I n c .  
4401 Wall ingfo rd  Avenue, N .  
S e a t t l e ,  Washington 98103 
C .  P h i l l i p s  Purdy,  J r .  

Cordero [ l i n i n g  Co. 
131 U n i v e r s i t y  Avenue 
Pa lo  A l t o ,  C a l i f o r n i a  
J .  Eldon G i l b e r t  

Cyprus Ivli nes  Corp.  
822 ,  510 West Has t ings  S t r e e t  
Vancouver 2 ,  B . C . ,  Canada 
Donald W .  T u l l y  

Di atilond Shalnrock Corp. 
300 Union Colnlnerce Bui l d i n g  
C l e v e l a n d ,  Ohio 44115 
Don Deardorf 

Duval Corp. 
506,  602 West Has t ings  S t r e e t  
Vancouver 2 ,  B . C . ,  Canada 
Rober t  Gale 

Dynasty E x p l o r a t i o n  L t d .  
330,  355 Burrard  S t r e e t  
Vancouver, B .  C .  

*Best cotlipany c o n t a c t  man 1 i s  t e d  where known. 



;ic.f:'! .l ;,i.ii;-i rly Cod 
1 ; 13'; 900 ';!e:: i, l-i;il; t'i nys S t y e ?  i: 
~ ] r ~ l : ! , ~ j ~ ~ i ! i ! , ~ ~ 3  H *  . C i ~ t i i l . ( l L \  

! ) ] I \  1 ( . ( q j ! ! c ~ y  



Springer  & Associates  
502, 1200 blest Pender S t r e e t  
Vancuuver 1 ,  E.C.,  Canada 
Karl J .  Springer  

S t .  Eugene Mining Corp. 
(Falconbridge)  

504, 1112 West Pender S t r e e t  
Vancouver 1 ,  B . C . ,  Canada 
Alex Snii t h  

Standard Oil Co. ( Ind i ana )  
910 South Michigan 
Chicago, I l l i n o i s  50580 
P.14. P i t che r  

Superior  0 i l  Co. 
1 East F i r s t  S t r e e t  
Reno, Nevada 

Texas Gulf Sulphur Co. 
701, 1281 West Georgia S t r e e t  
Vancouver 5, S . C . ,  Canada 
J .  Russel 1 Lowdon 

Utah Construct ion & Flining Co. 
718, 510 West Hastings S t r e e t  
Vancouver 2,  b .C . ,  Canada 
E.S. Rugg 

U . S .  S tee l  Corp 
Box 51 0 
Provo, Utah 
J .  K ,  Hayes 

Union Oi 1 Conipany of Cal i f o r n i a  
2805 Denali S t r e e t  
Anchorage, Alaska 99503 
E . D .  6 .  Laudernan 

U.S. Stile1 t ing  Refining & Mining Co. 
Box 1170 
Fairbanks,  Alaska 99701 

o r  
235 East  42nd S t r e e t  
New York, /.lev/ York 10017 

Western Explorat ion 
S u i t e  5-A 
428 4 t h  Avenue 
Aticnorage. 41 aska 99501 
Loc ke Jacobs 



P R E V I O U S  R E P O R T S  
(Division of Mines and Geology and Preceding Agencies) 

*Report of the  Mine Inspec tor  f o r  the  'Terr i tory of Alaska t o  tha Secre ta ry  O F  t he  I n t e r i o r ,  
f i s c a l  yea r  ended June 30, 1912. 

*Report of t he  Mine l n spec to r  f o r  t he  T e r r i t o r y  of Alaska to  t he  Secreta.ry oF t h c  I n t e r i o r ,  
f i s c a l  yea r  ended June 30, 1913. 

*Report of t he  Mine Inspec tor  f o r  the  T e r r i t o r y  of Alaska t o  t he  Secre ta ry  of t he  I n t a r f o r ,  
f i s c a l  yea r  ended June 30, 1914. 

.kReport of the  T e r r i t o r i a l  Mine Inspec tor  t o  the  Governor o f  Alaska f o r  t he  y e a r  1915. 

*Report of Wil liani Maloney, T e r r i t o r i a l  Mine In spec to r ,  t~ the  Governor sf Alaska f o r  t he  year 
1916. 

*Report of t he  T e r r i t o r i a l  Mine 1nspec:tor t o  the  Governor of Alaska f o r  t h e  y e a r  19'17. 

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

"Annual Report of t he  T e r r i t o r i a l  Mine Inspec tor  t o  t he  Governor of  Alaska, 1921. 

*Annual Report of the Mine Inspec tor  t o  t he  Governor of Alaska, 1922.  

*Annual Report of t h e  Mine Inspec tor  t o  the  Governor of Alaska,  1923. 

*Report upon Indus t r i a l  Accidents Compensation and Insurance In Alaska f o r  the biennium c n d i n g  
December 31 , 1924 .  

"Report o f  t he  Te r r i  t o r i  a l  Mine In spec to r ,  calendar  yea r s  1925-26. 

"Report of cooperat ion between t he  'Terri to ry  of Alaska and the  Unl' bed S t a t e s  i n  niaking illininy 
inves- t igat ions and i n  the ihspec t ion  of niines f o r  the bienn,ium ending Elarc11 31, 1929. 

*Report of cooperation between t he  T e r r i t o r y  s f  Alaska and t he  Un'itcsd S ta t e s  i n  nlaking m i n i n g  
i nves t i ga t i ons  and i n  the  inspec t ion  of mines for' ,the hiei?n.iun cndiny ?:larch 31, '1931. 

*Mining Inves t i ga t i ons  and Mine Inspec.t;ion in  Alaska, bienni UIII t2tiding I!ldrch 31 , 1933. 

*Report of t he  Conimissioner of Mines t o  the  Governor, b'ienniutii ending Decetnber 3'1, 1936. 

*Report of the  Commissioner of Mines t o  the  Governor, biennium ending December 31, 9938, 

*Report o f  the  Commissioner of Mines t e  t h e  Governor, biennium ending Decetnber 37, 1940. 

*Report of t he  Conimissioner o f  Mines t o  t he  Governor, i;wo bienn'ia ended December 31,  1944. 

*Report of the  Commisss'oner of  Mines, biennium ended December 3'1 , 1946. 

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

*Report of the Co~ntni s s i  oner of Mines , bi enni un ended Decen~ber 3'1 , '1950 

*Report of the  Co~nmissisner of Mines, biennium ended December 31,  1952. 

*Report of t he  Commissioner of' Mines , bienni urn ended December 31 , 1954, 

q u t  of r n  On f i l e  j n  c e r t a i n  publ ic  and University l i b r a r i e s .  



*Report of t h e  Com~iiissioner of Mines,  biennium ended December 31 ,  1956. 

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

*Report  of t h e  Div i s ion  of M7'nes and i - l inera ls  f o r  t h e  y e a r  1959. 

*Report  of t h e  Div i s ion  of klines and t4 inera ls  f o r  t h e  y e a r  1960. 

*Report  o f  t h e  Div i s ion  o f  /,lines and l4ineral  s f o r  t h e  y e a r  1961. 

*Report  o f  t h e  Div i s ion  o f  Mines and Minerals  f o r  t h e  y e a r  1962. 

*Report  o f  t h e  Div i s ion  of Mines and Minerals  f o r  t h e  y e a r  1963. 

Repor t  s f  the Div i s ion  o f  Mines and Minerals  f o r  t h e  y e a r  1964. 

Report  o f  t h e  Div i s ion  of Mines and Minerals  f ~ r  t h e  y e a r  1965. 

*Report  of t h e  Div i s ion  o f  Mines and Minera l s  f o r  t h e  y e a r  1966. 

Repor t  o f  t h e  Div i s ion  o f  iblines and Minera l s  f o r  t h e  y e a r  1967. 

Report  of t h e  Div i s ion  of Mines and Geology f o r  t h e  y e a r  1962. 

" J o e s t i n g  , Henry R . ,  S t r a t e g i c  Mineral Occurrences  i n  I n t e r i o r  AlaqI5q, Palliphlet 5 1 ,  May 1942. 

" J o e s t i n g  , Henry R . ,  Suppleniental t o  Pamphlet ;fl  - S t r a t e g i c ,  : : inera1 Occurrences  i n  I n t e r i o r  
Alaska;  Pamphlet # 2 ,  March 1943. 

*Anderson, E s k i l ,  Iilineral Occurrences  o t h e r  than  Gold Depos i t s  i n  i \ lo r th \ ,~es te rn  Alaska;  
Paliiphlet #5-R, May 1944. 

*S tewar t ,  R. L . ,  P r o s p e c t i n g  i n  Alaska (25-page pamphlet )  Deceniber 1944. (Revised t o  November 
1949) 

"Glover,  A ,  E . ,  I n d u s t r i a l  I - l inera ls  a s  a F i e l d  f o r  P r o s p e c t i n g  i n  A l a s k a ,  i n c l u d i n g  a Glossa ry  
o f  Elements and Minerals  (82-page b o o k l e t )  Ilzrch 1945. (Revised t o  :lay 1946) 

"Anderson, Esk i l  , Asbestos  and J a d e  Occurrences  i n  t h e  Kobuk River  Region, Alaska ;  Pamphlet 
$3-R, May 1945. 

*Roehm, 9 .  C . ,  Sonie High Ca'lcium Litliestone Depos i t s  i n  Soutl?eas t e r n  Alaska;  Paniphle"c6, March 
1946. Mjmeegraphed cop ies  a r e  ava i  1 a b l e .  

In fo rmat ion  C i r c u l a r  #1: Proper  Clailli S t a k i n g  i n  Alaska ;  Rev'ised /$:arch 1 ,  1968. 

Enforniation C i r c u l a r  #2: Mineral R igh t s  o f  Al iens  i n  the S t a t e :  Revised tlarch 1 ,  1968. 

Infor inat ion C i r c u l a r  #3: Hand P l a c e r  lYlining Methods; Revised March 5 ,  1968. 

Inforil iat ion C i r c u l a r  #4: Uraniutii P r o s p e c t i n g  i n  Alaska ;  Rev! sed  Marc11 7 ,  1968. 

In fomia t ion  C i r c u l a r  #5: General  Alaskan Mineral In fo rmat ion ;  Revised February 1 8 ,  1969. 

' n f o r ~ ~ i a t i o n  C i r c u l a r  #6: Alaskan P r o s p e c t i n g  In fon i l a t ion ;  Revised 14arch 8, 1968. 



*Infomiation C i r cu l a r  # 7 :  Compulsory Assessment Work A f f i d a v i t s ;  Discontinued. 

Information Ci rcu'lar 8 :  Explorat ion Companl'es and Avai lable  Consul tan ts ;  Revised 
June 19, 1969. 

Information C i r cu l a r  #9:  Alaska Rockhound Information,  Revised August 1 , 1.969. 

Information C i r cu l a r  # lo :  Skin Ilivitig f o r  Gold i n  Alaska; Revised April  2 ,  1968. 

Information C i r cu l a r  #I1 : L'ist of Reports Issued by t he  Divis ion of Mines and Geology and 
Corresponding Preceding Agencies ; Revised January 6 ,  1970. 

Information C i r cu l a r  n"12: Serv ises  of t he  Divis ion of Mines and Geology; Revised June 19 ,  
1969. 

Infonnation C i r cu l a r  873: Dangers i n  Old Mine Openings, November 6 ,  1962. 

Enforination C i r cu l a r  ti14: Mining Laws Applicable in  Alaska; Revised November 1 5 ,  1966. 

Inforn~at ion  C i r cu l a r  #15: A Prospectors  Guide t o  the  Sa l e  and Lease of Mineral P r o p e r t i e s ;  
June 12 ,  1969. 

Race, Will iam H .  , The M.inera1 Indus t ry  of t he  Kenai-Cook In le t - .Sus i tna  Regions, 1962. 

*Report N Q .  PE 85-22: lieport on Prel iminary Inves t i ga t i on  of t he  Kings River Area Limestone 
Deposi ts ,  Anchorage Quadrangle, by Martin W .  J a spe r  and Miro bli he1 i c h ,  S t a t e  Mining 
Engineers,  January 1961. 

Report No. PE 65-1 : Report on the Mespelt M5ne o f  Strandberg Mines, Inc.  , Nixon Fork D i s t r i c t  
Medfra Quadrangle, Alaska, by Martin W. J a s p e r ,  S t a t e  Mining Engineer,  February 1961 . 

Alaska ' s  New Min9ng Law f o r  S t a t e  Lands, by James A .  Williams, D i r ec to r ,  S t a t e  Divis ion sf 
Mines and Minerals ,  December 1961 (_Reprinted from - Minl'ng IEngineering Magazin-e). 

Geology and Ore Deposits of Alaska, by Gordon Herre id ,  Geo log i s t ,  S t a t e  Divis ion of Mines and 
Minerals ,  December 1961 (Repri nted from Mining Engineering Magazine). 

Tectonics  and Ore Deposits i n  Alaska, by Gordon Herreid,  Mjning Geologis t ,  S t a t e  Divis ion of 
Mines and Minerals.  Presented a t  t h e  1964 Alaska AIME conference,  Col lege ,  Alaska,  March 19 ,  
1 964. 

A Poss ib le  Guide t o  Metal Deposits of Alaska, by Charles F. Herber t ,  Deputy Commissioner, 
S t a t e  Department of Natural Resources. Presented a t  t he  1964 Alaska AIME conference,  
College,  Alaska, March 20, 1964. 

*Map: Better-Known Mineral Deposits , Poss ib l e  Petroleum Provinces ,  and Exis t ing  Roads. 

Map: M.I .  Report 994-1; A Prel iminary Map of t he  Bedrock Geology of the  Fairbanks Mining 
D i s t r i c t ,  Alaska, by Robert B .  Forbes and Jim M .  Brown, Department of Geology, CQI lege of 
Earth Sciences and Mineral Inclustry, Univers'ity of Alaska f o r  t he  Divis ion of Mines and 
Minerals , December 1961. P r i ce  $1.00 

* G e o l ~ g i c  Report # I  : Prel iminary Report on Geologic Mapping i n  t he  Coast Range Mineral B e l t ,  
by G .  Herreid.  This r epo r t  formerly included i n  Annual Report of t he  Divis-ion of Mines and 
Minerals f o r  the  yea r  1962. P r i c e  #1 . O O  



* G e ~ ' I o g i ~  Report # 2 :  Bedrock Geology of t he  Rainbow Mountain Area, Alaska Range, Alaska; an 
M.S. t h e s i s  prepared by Larry G .  HanS~n of t he  Universl'ty of Alaska i n  cooperat ion with t he  
Divi s ion  of P/lines and Minerals ,  November 1963. P r i c e  $1.00 

*Geologic Report #3: Geology o f  t he  Portage Creek-Susitna River Area, by Donald R ich t e r ,  
1963. ( 2  l a rge  s h e e t s )  P r i ce  $1.00 

Geologic Report #4:  Geology and Mineral Deposits of t he  Denal i -Mac1 aren Rjver Area, Alaska,  
by M .  A .  Kaufman, May 1964. (19 pages & l a rge  map) P r i ce  $1.00 

"Geologic Report k'5: Geology of: t he  Nib1 ack Anchorage Area, Southeastern Alaska, by 
G ,  Herreid,  May 1964, (10 pages & l a r g e  map) P r i ce  $1 , Q O  

*Geologic Report #6: Geology and Mineral Deposits n f  t he  Ahtel l  Greek Area, Slana D i s t r i c t ,  
Southcentral  Alaska, by Donald H .  R i ch t e r ,  May 1964. (17 pages & l a rge  map) P r i c e  $1 .OQ 

Geologic Report 87:  Geology s f  t he  Dry Pass Avea, Southeastern Alaska, by G .  Herreid and 
14. A .  Kaufinan, June 1964. (16 pages) P r i c e  $1  . O O  

Geologic Report 7%8: Geology of the  Pa in t  River Area I l5amna Quadrangle,  Alaska, by D .  H .  
Rl'chter and G .  Herreid,  January 1965. (18 pages & map) P r i c e  $1.00 

*Geologic Report ft9: A Geologic and Geochem-ical Traverse Along the  Ne l l i e  Juan River ,  Kenai 
Peninsu la ,  Alaska, by G .  Herreid,  August 1965. ( 2  pages & map) No Charge 

"Geologic Report #10: Geology of t he  Bluff Area, Solomon Quadrangle,  Seward Peninsu la ,  Alaska, 
by G .  Herreid,  June 1965. (21 pages & l a rge  map) P r i c e  $1.00 

"eo1og.i c Report $1 1 : Geology o f  t he  Omi l  ak-Otter Creek Area, Bendeleben Quadrangle, Seward 
Pens'nsula, Alaska, by G .  Her re id ,  June 1965. (12 pages & l a r g e  map) P r i c e  $1.00 

%eoloy? c Report #12: Geology of t he  Bear Creek Area, Seward Peni nsul a ,  Candle Quadrangle, 
Alaska, by G .  Herreid,  Flay 1965. (16 pages & map) P r i c e  $1.00 

*Geologic Report # I  3: Geol ogy and Geochem? cal  1nves.t'igations Near Paxson, Northern Copper 
R.iver Basin, Alaska, by A .  W. Rose and R .  ti. Saunders,  June 1965. (35 pages) P r j ce  $1.00 

Geologic Report #-14: Geology and Mineral Deposits o f  t he  Rainy Creek Area, Mt. Hayes Quad- 
rangle Alaska, by A ,  W .  Rose. (51 pages & map) P r i ce  $1.80 

Geologic Report #15: Geology and Minera l iza t ion  of t he  Midas Mlne and Sulphide Gulch Areas 
Near Valdez, Alaska, by A .  W. Rose, March 1965. (21  pages & may) P r i c e  $1.00 

*GeologAi c Report H16: Geology and Mineral Deposits of Central  Knfght I s l a n d ,  Pr ince  W i  11 iam 
Sound, Alaska, by D .  H .  R i ch t e r ,  J u l y  1965. (37 pages & maps) P r i ce  $1.80 

Geologic Report #17: Geology and Geochemistry of t he  Ho l l i s  and 'Twelvemi l e  Creek Areas ,  
Pr ince ~f Wales I s l and ,  Southeastern Alaska, by G .  t lerreid and Arthur W .  Rose, Apri 1 1966. 
(32 pages with numerous maps and f i g u r e s )  P r i ce  $1.90 

Geel ogi c Report #18: Geology of Chromi te-Bearing U l  t ramafi  c Rocks Near Ekl u tna ,  Anchorage 
Quadrangle, Alaska, by A .  W. Rose, May 1966. (20 pages, tnaps and f l 'gures)  P r i c e  $1.00 

Geologic Report #19: G e ~ I o g y  of p a r t  of t he  Amphl'theatre Mountains, Mt. Hayes Quadrangle, 
Alaska, by A.  W .  Rose, February 1966. (14 pages, inc ludes  maps and f i g u r e s )  Prl'ce $1 .QO 



beolag ic  Report $20: G e o l ~ g i c a l  and Geochemical I nves t i ga t i ons  in  t he  Eureka Creek and Rainy 
Creek Areas, M.t. Iiayes Quadrang'te, Alaska, by A .  W .  Rose, June 1966. ( Inc ludes  t a b l e s  $4 

maps) Prbi cc $1 ,00 

Geologic Report #21 : Geology KIT the Slana D i s t r i c t ,  Sou,l;hcentraS Alaska, by D. 1 1 .  K.ici.iter3, 
Ju1.y 1966. (51 pages & maps) Pr4icc $1 .00  

Geologi c Report #22:  Genl ogy and Geocheliiistry o f  t h e  Nl'xon Fork Area, Medfra Qundrang'le, 
Alaska, by G .  Herreld,  J u l y  9966. (37 pages) P r i c e  $9.00 

Geologic Report l 2 3 :  The Geology and Geochemistry o f  t he  Inl~~achuk River Map Area, Seward 
Peninsu la ,  Alaska, by G ,  I l e r re id ,  November 1966, (25 pages & map) P r i c e  $1.00 

Geologic Report ii24: Prel iminary Geology and Geochemistry of t he  Sinuk River Arca, Sewarrl 
Peninsu la ,  Alaska, by G ,  tlerre.id, May 1966. (19 pages &nlap)  P r i c e  $1.110 

GeoSoglc Report; HZ5: Geoloy i c a l  and Geocherni cal Inves t iga t io i i s  in  t he  Metal Creck Area, 
Chugacl? Mountains, Alaska, by D .  14. Rich t e r ,  May 1967. P r i c e  $1.00 

Geelogi c Kaport #%6: Geologi cal and Geochemi cal Investiga.i;ions Southwest s f  Farewell , Aldsk; . 
by G .  Herreid,  J u l y  1968, P r i c e  $7.00 

Geologic Report #27: Geology and Mineral Deposits o f  the  Dolomi Area, Pr ince  o f  Wales Is ldnd, 
Alaska, by G .  l i e r re id ,  June 1967. P r i ce  $1.00 

Geologic Report #28: Geology s f  the Upper Ch-istochina Raivcr Area, Fit. Hayes Quadrang'li:, 
Alaska, by A .  W. Rose, February 1967.  Pr i ce  S1.OO 

Geo'logic: Report #29: Progress Report on t he  Geology and Geocheml'stry o f  t he  Sinuk Area, 
Seward Peninsula ,  Alaska, by G. Herreid,  J u l y  1968. P r i c e  $1.00 

Geologic Report #30: Gc?elogy o f  the  Upper Slana - Mentasta Pass Area,  Southcen bra1 A l a s k < i ,  
by U. ti. Richter ,  M a y  1967.  P r i ce  $1.00 

Geologic Report !/31: Geology and Stream Sodinlent Geeche~nistry of Anton ILarsun [jay and 
Vicin. i ty ,  Kocliak I s l a n d ,  Alaska, by A ,  W. Rose and D. H .  R i ch t e r ,  Apri l  1967. Pr i cc  $i.rIc 

Geologic Report #32: Geology o f  an Area on the Upper Tal keetna RJver,  T a l  keetnd Msunlai ns 
Qudclrangle, Alaska, by A .  W .  Rose, February 1967. P r i c e  5'1 .a0 

Geo'l ogi c Report :/33 : Geol ogi c ancl Geochemi cal Study, So'l olrlon 6-5 Quadrangle , Seward 
Pen'insula, Alaska, by R .  R .  Asher, April  1969. P r i ce  $1,00 

Geolsg~i  c Rcpor"c/34: Geology and Geechemi s t ~ y  .y, Diana Lakes Area, Western Ta1 keetna Moun La ins , 
Alaska, by R ,  E .  Anderson, June 1969. P r i c e  $1.00 

Geologic R e p ~ r t  1135: Geology and Geochemistry , Si.thyle\nenkat Lake Area, Be t t l  e s  Quadrang'l e , 
A1 aska,  by Gordon Herreid,  June 1969. Prl ce  $1 . O O  

Geologic Report X37: GeoS~yy and Geochem-istry In the Southeastern Part o f  the Cosmos 1i.i 1 Is ,  
Shungnak D-2 Quadrangle, Alaska,  by Crawford E .  F r i t t s ,  June 1969. PrSce $1.00 

Geologic Report ii38: Uraniunl i n  Alaska,  by G .  R .  Eakins,  May 1969. P r i c e  $7.00 



,),.Geoc)?fi;il,i cci1 r<epor.i; $1 : [ ieochemi ca'l Invcs t i  gat9ons o f  Selec ted  Areas in  Southeastern A9 aska ,  
by  C ,  I - .  i-lprbei7.% R I I ~  !:I. H a  tid;ice, Nsvemb~r 1964, O u t  o f  P r i n t .  I-las been included w'i t h  1965 
yjork l; n Gcoc})ci;i'i ca'l R ~ p o r t  $6 cuvc i \ i  ng hof::h yei jrs , 

$<Geocheril-i (;a! Kr-tport #2t C7~0~hei.fl.i c2.I :i nv~.s.i;.i y a t l ' ( 3 ~ 1  ~ . f  t).ie S i  ana  [ ) i s  tr'l ct , Southcentral  
i ' \ ' lasiia, I963 anti 1964., by i). !I. R,ich.i;er., i-larch 1965. ( 1 4  pages P1 nlap) P r i ce  $1 .00 

*I;r:.:~c.he~~li cal Rspaust 3 :  A Gcnehenll'cai l ! i \ / es t iga t ion  '$11 the R'ichardson /Area, Big Delta 
I)vatli..ar~g'le, P,'laska, by R ,  1 1 .  Saunrlers, ,i\pr.i 1 1965. ( 1 1  pages & maps) P r i c e  $1.00 

iieocheini cal Re12oi.t :/4: Geochemical ln\ict: t i g a t i o n s  of 5elec.Lecl Areas in  Southcen,tra] A1 asks, 
' I Y 6 l i ;  b,!/ M .  I/!. J a s p e r ,  1.11d.Y 1965. (3'1 pages $4 m i l p )  P r i c e  $1.00 

Geocham'i c:ii'i Report PI;: I: Gec~ci iami c a i  I~i \ /es 'c iga. t ' l~~, ; ,  i3etween Ch2ta.n-i ka and C i r c l e  Hot Sp r ings ,  
Ala:ika, i~.y L J ,  i d .  Buratid, I:!d,y 1965, ( 1 1  pages, % ; ~ l a? : e s )  13;,ir;c $3.00 

L;eochr!il~.i [:a1 f i epo r t  6 Gacjcheni cal I t7vest.i ya t i on r ;  of  Sa-lcicted Arcas in  Southeastern Alaska,  
! Y 6 4  and '1965, by C. I-', Hcrbert dnd \,I. 1-1. I4acs, [ lacemb~r '1965. (66 pages, plus  imps and 

L.. I ,; ,gur ,es)  Pric:e $ 1  . O n  

Geoi.hon1.i ca'l Kepo,:.k 7 Gecici1em.i ca  l lilves'dicjat$ciri 14'1 ong !l.ighb!w and Secondary Roads i n  
Sou ti1r;etitr~~:l Alaska, 1965, by  T . 1 .  1.1. Jasper ,  Ji! i j r  1906. ( 8  pages,  var ious t a b l e s  and 
I 1  l u s t r a t i a n s )  P r i ce  $1.00 

. . ICOC~~,;I ; I . I  1 I?c?l)ori; 8 :  G ~ ? O C ~ I Q I I ~ ~  ca'l ar~d Gt-!01 o9.i chl i ~ n v & s  t< gat. ions o f  Admiralty Is1 and,  
A 1  sr;i<s, by !jJ. ! i i Ka.ce anci A .  Ld. Kose; !.larch 1967.  FJr* l '  cc $i .06 

Geacl~em'i cal  I?epurt 9 :  A Geacheroi ca'l li~\!esi;ig;i-i;iot~ Along  t he  Tay'ior Highway, East-CenbaI  
A l c s k a ,  hy il. I-1, Saunders, 1'shruar:j '1966. (1.1 pages R appendix) P r i c e  $1.00 

Geoc:l)iiin.i ca' l  1tepor.t # I  0: A Gcoc,heiii'i ca l I: t?\~iis.i;i ga.L'i o n  o f  t he  Nenana Highway Area, Central  
,Ala::;ka, Ily \.I. tsl. K~.rrand, April  1956, ('I3 piiges .inc7ucii;!g f i g u r e s  and t i laps) Pr'ice $1.00 

G~o(.:l.i:,!!ri cct 1 Ilepor t $1 1 : A Ceoctieni'i c a ?  Znvcst'igaLion [if :itrean1 Sarl'iirlents i n  the  E l  1 j o t t  
!i-ighway Area, A'laska, Ihy W .  1.1. Gurand, Ju ly  i966.  (17 pages and nurllerous f i g u r e s )  
PiA'ici? S1 . 00 

Gooc;:c?r~~'i i:al Reporl; $12 : A Geoshemi cal  Invest igat l 'un 0.F liiir~ook C ~ n c k ,  1:atilpar.t D i s t r i c t ,  
A l i i s l ; ~ ,  by Is!? I:\. Burand aiid I?. H .  Saunders,  /\ptel'l iY66. ( ' 1  5 Iltiges Cii appendix) PrSca $1.00 

I;col:l-lc?mi::al Report; # l3 :  Geachems'ca'l 1nvest'iya.l;~ons; af: Sa i rdctc~ j  ,'ireas in the  Yukon-Tanana 
Region (1.;' A'laskii, i965 and 9966, by bd. M :  Dlirand, blay 7968, P r l c a  $7,00  

Gcocl?tm.i ca'l lieport # I d - :  Geocilerni ca'l ' [nvest i  ga.t'i 09s W i  11 01'1 Creek Souther ly  t o  Kenai 1,alte 
i<uq ion Sc t i~ t i~cent ra l  Alaska,  by 14. k l .  J a s p e r ,  June '1967. P r i c e  $1.00 

Geociietni cal Repor't P I  5: Geoct1em.i c a l  Ii~vestiga.ti t lris Along .the Va'ldez t o  Chi  t i n a  Highway j n  
Soui:;hcr?n.Lra1 Alaska,  I96r5, by ti. b i .  Ja!,pc?, i\pr'il 196;?, P ~ ~ i c e  $'I .OO 

Geocheiili cal Repor t  !;.I 6: A Gcochemi ci11 : inves.tigat ien of a Poifitlon of t he  Fortymi l e  D j ~ t r j  c t  
Alaska,  tlry \I. i!* 9nitI1, June 1968, Pr,ice $1.00 

Gcoc l~emi  ci\I liepol+t # I  7 i A Geochan! ca l  I n \ ~ e s ' i i g a t i n n  of -the Wood K'i'ver-.T'ikshil: I,akes Area, 
Sou~ih~,ics-i-,crncrn /\,'I askri., by G .  R .  Eak'i 115 1968, Prmi ce $1 ,0(j  



Geochemicai Report if.18: Geology and Geochetnistry o f  P a r t  of t h e  Iron Creek Area, Solomon 
D-6 Quadrangle, Seward Peninsu la ,  Alaska,  by R .  R .  Asher, Apri l  1969. P r i c e  $1 .OQ 

Geochemical Report 11 9 :  Pre l iliiinary Geochemistry and Geology, L i t t l e  Fa1 1s Creek Area,  
'i'alkeetna Mountains Quadrangle, Alaska, by Robert E .  Anderson, March 1969. P r i c e  $1.00 

The Great Alaska Earthquake, March 2 7 ,  1964: May 1 9 ,  '1964. 

Mine Safe ty  Regulations , 1963, froni t he  Alaska Adniinistratl 've Cede. 

Alaska Map Information,  June 16 ,  1969, 

S P E C I A L  REPOI<LI"S 

Mineral Occurrences i n  t he  Yukon-Sanana Region, Alaska,  by R .  ti. Saunders,  Apri l  1967. 
P r i ce  $1 . O O  

History of Mines and Prospec ts ,  Ketchikan D i s t r i c t ,  P r i o r  t o  1952, by John Bufvers.  
P r i c e  $1.00 

LAKORR'TOKY NOTES - SHOW PAPERS 

The following a r e  labora tory  notes  and s h o r t  papers dea l ing  with l im i t ed  s u b j e c t s  prepared by 
the  labora tory  s t a f f  of the Division of Mines and Geology. These papers a r e  not  publ ished f o r  
d i s t r i b u t i o n  b u t  a r e  ava i l ab l e  on  r eques t .  

Laboratory llotes No. 1 :  Pr t lc is isn ancl accuracy of' t he  g e l d - s i l v e r  ana ly s i s  by atomic absorp- 
t i o n  on a quar.i;z.-type rock. 

Laboratory N o t e s  110. 2 :  I.aboratory best  o f  z.inc in wa.ter and i c e .  

Laboratory No.tes No, 3 :  AAS analyses  o f  gold and s i ' l ve r  i n  h i g h  antimony samples. 

Laboratory Notes No, 4: Digestion of heavy su ' l f ide  o r e s  f o r  AAS ana ly se s .  

Laboratory Notes No. 5 :  Suggested repor t ing  procedures ,for atomic absorpt ion s i l v e r  and gold 
ana lyses .  

Laboratory Nates No. 6:  I~iiproveci [nercury analyses  by XRS, 

Laboratory Nates No. 7 :  iilolybdenurii analyses  by atomic spectroscopy.  

Laboratory Notes No. 8: An ' inves t iga t ion  of t he  2833A0 AUS lead l i n e .  

Laboratory Notes No. 9: I n t e r f e r ence  by calcium, magnesium, and i ron  on lead ,  z i n c ,  and 
s i l v e r  by AAS ana lyses .  

babora.l;ory Notes No. 10:  Semi-Quanti t a t i v e  uraniuni ana ly s i s  by X - R a y  spectrography.  

Laboratory Notes No, 11 : Po ten t i a l  geochemical sample contamination from c l o t h  sample bags. 

Laboratory Notes No. 12: Compar'isun ana lyses .  

Laboratory Notes No. 13: Sollie experiments in t he  geochemistry of copper and z inc .  



Laboratory Notes No. 1 4 :  D'i thizone f ie1  d t e s t  some ~ u g g e s t l o n s  , 

Laboratory Notes No. 15: A geochemical o r i en ta t ion  study f a r  l e a d  and z i n c  in  the Fasirbanks, 
Alaska area .  
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