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THE STATUS OF MINERAL RESOURCE INFORMATION 

ON THE MAJOR LAND WITHDRAWALS OF THE 

ALASKA NATIVE CLAIM SETTLEMENT ACT OF 1971 

INTRODUCTION 

This  r e p o r t  i s  a n  a n a l y s i s  of t h e  adequacy of t h e  p r e s e n t  l e v e l  of 

g e o l o g i c  knowledge f o r  making m i n e r a l  r e s o u r c e  p o t e n t i a l  e v a l u a t i o n s  of 

126 f e d e r a l  l and  wi thdrawals  made under t h e  Alaska Na t ive  Claims S e t t l e -  

ment Act .  The wi thdrawals  cons ide red  a r e  Na t ive  v i l l a g e  and r e g i o n a l  de- 

f i c i e n c y  a r e a s  (Sec.  l l . A . 3 ,  ANCSA), c l a s s i f i c a t i o n  and n a t i o n a l  i n t e r e s t  

s t u d y  a r e a s  f o r  p o s s i b l e  i n c l u s i o n  i n  t h e  f o u r  n a t i o n a l  sys tems (Sec. 17.d .2)  

and c l a s s i f i c a t i o n  and p u b l i c  i n t e r e s t  a r e a s  (Sec. 1 7 . d . l ) .  N e i t h e r  p r i o r  

w i t h d r a w a l s ,  u t i l i t y  c o r r i d o r s ,  s t a t e  s e l e c t i o n s ,  open l a n d s ,  o r  I n d i a n  

Reserves  a r e  i n c l u d e d .  N a t i v e  v i l l a g e  wi thdrawals  a r e  a l s o  n o t  inc luded  

because  they were t h e  s u b j e c t  of an  e a r l i e r  r e p o r t  (Cobb, E .  H . ,  and 

Trol lman,  W.  T . ,  1971) .  

The p r e s e n t  r e p o r t  c o n s i s t s  of t w o  s e c t i o n s .  The i n t r o d u c t i o n  ex- 

p l a i n s  t h e  method of p r e p a r a t i o n  and p r e s e n t s  a summary t a b l e  and some gen- 

e r a l  remarks on t h e  m i n e r a l  p o t e n t i a l  of Alaska.  The second p a r t ,  t h e  d i s -  

c u s s i o n  of wi thdrawals ,  c o n t a i n s  l i s t i n g s  of t h e  i n v e s t i g a t i o n s  t h a t  have 

been made and a n a l y s e s  of  t h e i r  adequacy i n  view of what needs t o  be  known 

abou t  t h e  wi thdrawals .  

The withdrawal-by-withdrawal a n a l y s i s  of g e o l o g i c  i n f o r m a t i o n  l e v e l s  

was p repared  d u r i n g  t he  l a s t  weeks of May by t h e  Alaskan Minera l  Resources  

Branch of the U . S .  Geo log ica l  Survey.  I n  t h i s  a n a l y s i s ,  Alaska ,  excep t  t h e  

s o u t h e a s t e r n  p a r t  where t h e r e  a r e  no wi thdrawals  of t h e  types  c o n s i d e r e d ,  



i s  subd iv ided  i n t o  1 4  numbered s u b r e g i o n s  ( f i g .  1) which a r e  o u t l i n e d  on 

a  1 :2 ,500 ,000-sca le  c a d a s t r a l  map (U.S. Department of t h e  I n t e r i o r ,  1972) .  

S i n c e  each wi thdrawal  w i t h i n  a  s u b r e g i o n  i s  d e s i g n a t e d  by a  l e t t e r ,  any 

wi thdrawal  i s  un ique ly  s p e c i f i e d  by t h e  combinat ion of t h e  s u b r e g i o n  number 

and wi thdrawal  l e t t e r :  12-A, f o r  example. The s u b r e g i o n s  and wi thdrawals  

a r e  shown on f i g u r e  1. 

Each wi thdrawal  i n  each of  t h e  1 4  s u b r e g i o n s  is  d e s c r i b e d  and ana lyzed  

by a  g e o l o g i s t  hav ing  many y e a r s  of  f i e l d  e x p e r i e n c e  i n  t h e  a r e a .  The 

uniform format  used i n c l u d e s  (I) l o c a t i o n ,  (2)  p r e s e n t  knowledge, and 

(3)  adequacy.  Under t h e  heading " p r e s e n t  knowledge" are t h e  major s t u d i e s  

of t h e  geology and m i n e r a l  r e s o u r c e s  i n  o r  n e a r  t h e  wi thdrawal  a r e a .  Under 

t h e  heading "adequacy" is  a n  a n a l y s i s  weighing what i s  p r e s e n t l y  known o f  t h e  

geology and m i n e r a l  r e s o u r c e s  a g a i n s t  what shou ld  be  known i n  o r d e r  t o  pre-  

p a r e  a  q u a l i t a t i v e  e v a l u a t i o n  of  t h e  m i n e r a l  r e s o u r c e  p o t e n t i a l  of t h e  

wi thdrawal  . 
A t a b u l a r  summary of t h e  a n a l y s i s  of t h e  126 wi thdrawals  i s  c o n t a i n e d  

i n  t a b l e  1. L i s t e d  f o r  each  wi thdrawal  a r e  i t s  c l a s s i f i c a t i o n ,  a r e a ,  and 

some e x p r e s s i o n  of i t s  p o t e n t i a l  f o r  m e t a l ,  pe t roleum,  o r  c o a l  r e s o u r c e s .  

A major  outcome of t h e  withdrawal-by-withdrawal a n a l y s i s  i s  t h e  r e a l -  

i z a t i o n  t h a t  i n  most c a s e s  t h e  g e o l o g i c  i n f o r m a t i o n  l e v e l  i s  t o o  low t o  

de te rmine  t h e  r e s o u r c e  p o t e n t i a l  of s p e c i f i c  a r e a s .  T h i s  i s  i n  s h a r p e s t  

f o c u s  i n  l a r g e  17 .d .2  wi thdrawals  i n  t h e  C e n t r a l  and Western Brooks Range 

(wi thdrawals  1-1, 2-B1, and 2-B2), i n  t h e  C e n t r a l  and Southern  Alaska 

Range (wi thdrawals  9-B, 9-1, and 1 2 - N ) ,  and i n  t h e  Chugach-Wrangell Moun- 

t a i n s  (wi thdrawals  1 1 - E  and 14-B2). Metal  p r o d u c t i o n  has  occur red  i n  some 



of t h e s e  wi thdrawals  and numerous occur rences  of m i n e r a l i z a t i o n  a r e  known 

i n  a 1 1  of  them. But i n  a l l  of t h e  a r e a s ,  t h e  p r e s e n t  l e v e l  of g e o l o g i c  

mapping and geochemical  sampl ing i s  i n a d e q u a t e  t o  comple te ly  d e f i n e  t h e  

p a r c e l s  t h a t  could  be m i n e r a l  e x p l o r a t i o n  t a r g e t s  i n  y e a r s  t o  come. 

The g e n e r a l  dimensions of p o s s i b l e  r e s o u r c e  p o t e n t i a l s  i n  t h e s e  

a r e a s  a r e  p robab ly  b e s t  i l l u s t r a t e d  w i t h i n  and a long  t h e  l e n g t h  of t h e  

Alaska Range. Recent work a n  t h e  e a s t e r n  p o r t i o n  shows t h e  p r e s e n c e  of a 

major porphyry copper b e l t  s i m i l a r  t o  t h e  known and producing porphyry copper 

b e l t s  of the Canadian C o r d i l l e r a  and t h e  sou thwes te rn  Uni ted  S t a t e s .  A con- 

s e r v a t i v e  e s t i m a t e  of t h e  r e s o u r c e  p o t e n t i a l  of the  e a s t e r n  Alaska Range i s  

4 t o  1 0  b i l l i o n  d o l l a r s .  Work i n  t h e  c e n t r a l  and s o u t h e r n  Alaska Range 

a l s o  shows enormous p o t e n t i a l  f o r  porphyry-copper-type m i n e r a l i z a t i o n ,  mas- 

s i v e  replacement  and f i s s u r e - f i l l i n g  l e a d - s i l v e r  v e i n s ,  and gold  d e p o s i t s .  

A c o n s e r v a t i v e  e s t i m a t e  of t h e  r e s o u r c e  p o t e n t i a l  of t h i s  a r e a  i s  8 t o  1 4  

b i l l i o n  d o l l a r s .  

Adequate b a s e  d a t a  t o  gu ide  land-use  d e c i s i o n s  do n o t  e x i s t  f o r  Alaska.  

To d a t e  t h e r e  is  no complete  g e o l o g i c  map of t h e  s t a t e  and o n l y  abou t  h a l f  

of Alaska h a s  been mapped a t  t h e  r e c o n n a i s s a n c e  s c a l e  of 1:250,000.  Less  

t h a n  2 p e r c e n t  of t h e  l and  h a s  been examined by geochemical  sampling pro- 

grams t h a t  would i d e n t i f y  a  major o r e  body and t h e r e  h a s  been v i r t u a l l y  no 

e x p l o r a t i o n  f o r  t h e  more unusua l  t y p e s  of d e p o s i t s  such  a s  s t r a t a b o u n d  

copper- lead-zinc ,  Topaz Mountain-type b e r y l l i u m  o r  C a r l i n - t y p e  go ld  d e p o s i t s .  

Alaska probably  has  a m e t a l  r e s o u r c e  p o t e n t i a l  i n  excess of  100 b i l l i o n  

d o l l a r s ,  b u t  as t h e  a n a l y s e s  i n  t h e  pages  t h a t  f o l l o w  c l e a r l y  show, where 

t h i s  p o t e n t i a l  l i e s  i s  n o t  known w i t h  h i g h  p r e c i s i o n .  
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SUBREGION 1 (NORTHWESTERN ALASKA) 

Subregion 1 c o n s i s t s  of t h e  w e s t e r n  p a r t s  of t h e  n o r t h e r n  Alaska 

pet roleum prov ince  (BrosgA and T a i l l e u r ,  1971) and t h e  Brooks Range moun- 

t a i n  system. From n o r t h  t o  s o u t h  i t  i s  subdivided into t h e  a r c t i c  coas ta l  

p l a i n ,  t h e  n o r t h e r n  and s o u t h e r n  s e c t i o n s  o f  t h e  a r c t i c  f o o t h i l l s  and t h e  

D e  Long, E n d i c o r t ,  B a i r d ,  and Schwatka s e c t i o n s  of t h e  a r c t i c  mountains 

(Wahrhaf t ig ,  1965, p l .  1 ) .  The t o t a l  area i s  approximately  55 thousand 

s q u a r e  miles, 23 thousand of which is  i n  Naval Petroleum Reserve No. 4 ,  

6,800 i n  1 1 . A . 3  l a n d s ,  and 17,000 i n  17 .d .2  l a n d s .  

The geo log ic  e lements  of nor thwes te rn  Alaska are a s t r u c t u r a l  b a s i n  

f i l l e d  w i t h  an o l d e r  and a younger s e r i e s  of  sedimentary  rocks  and a com- 

panion a r c h  o f  complexly deformed sed imenta ry  and s u b o r d i n a t e  igneous  rocks .  

From S i l u r i a n  through J u r a s s i c  t ime ,  sediments  were l a i d  down i n  a broad sea 

a d j o i n i n g  a l a n d  mass on the n o r t h .  An a r c h  formed i n  the s o u t h e r n  pa r t  of 

t h e  b a s i n  by t h e  i n t r u s i o n  of igneous  rocks  d u r i n g  the J u r a s s i c  and by up- 

l i f t  d u r i n g  t h e  Cretaceous .  Through l a r g e - s c a l e  d i s l o c a t i o n ,  f o l d i n g  and 

metamorphism, t h e  a r c h  e v e n t u a l l y  evolved i n t o  t h e  mountains and f o o t h i l l s  

o f  t h e  Brooks Range. Depos i t ion  of d e b r i s  from t h e  growing mountains b u r i e d  

t h e  e a r l i e r  s e r i e s  of sedimentary  rocks and p r o g r e s s i v e l y  s h i f t e d  t h e  shore-  

line northward n e a r l y  t o  the edge o f  t h e  c o n t i n e n t  (BrosgA and T a i l l e u r ,  

1970; T a i l l e u r  and Brosg4, 1 9 7 0 ) .  

Resources i n  subreg ion  1 a r e  known and p r o s p e c t i v e  f o s s i l  f u e l s  i n  t h e  

b a s i n  and p o t e n t i a l  minera l  d e p o s i t s  i n  t h e  mountains.  Ex tens ive  coal f i e l d s  

occur  n e a r  t h e  s u r f a c e  of  t h e  c o a s t a l  p l a i n  and are exposed i n  the n o r t h e r n  

f o o t h i l l s .  P r o s p e c t s  a r e  good f o r  o i l  o r  gas  accumulat ions  i n  t h e  rocks  

a s s o c i a t e d  w i t h  t h e  coal a s  w e l l  as i n  some of t h e  o l d e r  deep ly  b u r i e d  



strata. The mineral resource potential of the mountains is unknown, al- 

though a few occurrences of metallic minerals have been found. The geolo- 

gic setting, especially in the Baird and Schwatka Mountains, is similar to 

some mineralized areas elsewhere in North America. The mineral resource 

potential may be especially difficult to evaluate because the surficial 

effects of permafrost tend to complicate the interpretation of data ob- 

tained through geochemical sampling. 

Withdrawal 1-A (11.A.3) 

Location--Withdrawal I-A (1L.A.3) consists of approximately 216 square 

miles adjoining NPR-4 on the coastal plain east of Point Lay, 

Present knowledge--A 1:125,000-scale geologic map (chapman and Sable, 

1960), prepared from traverses of the two rivers that cross the area and 

by photo-interpretation, shows the area completely covered by unconsolidated 

deposits. A dry, shallow test well is Located about 40 miles to the east. 

Proprietary geophysical surveys reportedly cross the area. 

Adequacy--Projection of known geology into the area suggests broad 

synclines of coal-bearing sandstone near the surface and south-dipping 

potential hydrocarbon reservoir beds at depth$ of 2 or more miles. Sub- 

stantial amounts of coal are indicated by the nearly 350 feet aggregate 

thickness of subbituminous coal in the upper 3,000 feet of the test well, 

but the amount and quality of the coal has not been determined by system- 

atic drilling. Geophysical studies, particularly seismic surveys, will be 

required for adequate evaluation of the petroleum potential of the with- 

dr awal . 
Withdrawal 1-0 (1l.A. 3)  

Location--Withdrawal 1-B (1L.A.3) consists of approximately 5,904 

square miles in the coastal plain and the northern and southern foothills 



of t h e  Brooks Range. It is bounded by t h e  L i sburne  H i l l s ,  t h e  s e a c o a s t ,  

NPR-4 and t h e  w e s t e r n  De Long Mauntains.  

P r e s e n t  knowledge--The c o a s t a l  p l a i n  and n o r t h e r n  f o o t h i l l s  ( n o r t h  of  

68"45'N. l a t i t u d e )  have been mapped a t  a s c a l e  of 1:125,000 (Chapman and 

S a b l e ,  1960) and t h e  s o u t h e r n  f o o t h i l l s  have been mapped a t  1:63,360 o r  

l a r g e r  s c a l e s  (Sab le ,  Dutro ,  and T a i l l e u r ,  unpubl i shed) .  P r o p r i e t a r y  geo- 

p h y s i c a l  su rveys  r e p o r t e d l y  cover  much of the c o a s t a l  p l a i n  and n o r t h e r n  

f o o t h i l l s  and ex tend  i n t o  t h e  s o u t h e r n  f o o t h i l l s .  

Adequacy--Cutbanks on t h e  r i v e r s  i n  t h e  c o a s t a l  p l a i n  expose g e n t l y  

f o l d e d  coa l -bear ing  rocks .  Cutbanks and h i l l s  i n  t h e  n o r t h e r n  f o o t h i l l s  

expose the t h i c k ,  coa l -bear ing  sands tones  of t h e  Corwin Formation and marine  

sands tones  o f  t h e  u n d e r l y i n g  Kukpowruk Formation.  The s t r a t a  a r e  f o l d e d  

i n t o  l o n g ,  broad s y n c l i n e s  s e p a r a t e d  by narrow, r e l a t i v e l y  sharp-c res ted  

a n t i c l i n e s .  The f o l d s  do n o t  p e r s i s t  t o  g r e a t  dep ths .  The coa l -bear ing  

beds  have been eroded from t h e  s t r u c t u r a l  h i g h s  and a r e  p rese rved  i n  t h e  

g e n e r a l l y  shal low-dipping t r o u g h s  of t h e  s y n c l i n e s .  Beds b e l i e v e d  pros- 

p e c t i v e  f o r  pet roleum are i n c l i n e d  southward a t  d e p t h s  of 2 t o  as much as 

5 m i l e s .  The i r  s t r u c t u r e  n e a r  the s o u t h e r n  edge of t h e  n o r t h e r n  f o o t h i l l s  

i s  complicated by f a u l t i n g  and p o o r l y  known a t  p r e s e n t .  

The s o u t h e r n  foothills c o n s i s t  of complexly f o l d e d  sedimentary  rocks 

t h a t  c o n t a i n  t h i n ,  d i s c o n t i n u o u s  l a y e r s  o f  o i l  shale.  

Although bi tuminous c o a l  r e s e n t e s  of 6,400 m i l l i o n  t o n s  have been 

e s t i m a t e d  from s c a n t  d a t a  from t h e  c o a s t a l  p l a i n  and n o r t h e r n  f o o t h i l l s ,  

d e t a i l e d  i n f o r m a t i o n  is a v a i l a b l e  for only  a  few l o c a l i t i e s .  T o t a l  s t r i p -  

pab le  c o a l  r e s o u r c e s  of n e a r l y  20 m i l l i o n  t o n s  (Cal lahan and o t h e r s ,  1969) 

u n d e r l i e  about  9 s q u a r e  m i l e s  of a s y n c l i n e  where it c r o s s e s  t h e  Kukpowruk 



River  (T. 1 S . ,  R. 44 W . ) .  Approximately 8 s q u a r e  miles i n  another syn- 

c l i n e  s o u t h  o f  Cape Beaufor t  (T.  6 S . ,  R. 51 W.) c o n t a i n  5 m i l l i o n  t o n s  of  

s t r i p p a b l e  c o a l  and 245 m i l l i o n  t o n s  o f  minable  c o a l  (Ca l lahan ,  1971) .  

Coking q u a l i t i e s  have been no ted  i n  c o r e  samples from a 20-foot bed of 

b i tuminous c o a l  i n  t h e  Kukpowruk River s e c t i o n  and from t h e  c o a l  east of 

Cape Beaufor t  (Warf ie ld  and o t h e r s ,  1966; Warf ie ld  and Boley,  1969). 

I n  t h e  n o r t h e r n  f o o t h i l l s ,  adequate p r e l i m i n a r y  e s t i m a t e s  of  c o a l  re- 

s o u r c e s  can be based on the mapped extent of t h e  Corwin Formation. In  t h e  

c o a s t a l  p l a i n ,  however, s e i s m i c  profiles w i l l  be  r e q u i r e d  t o  i n t e r p r e t  t h e  

e x t e n t  o f  t h e  c o a l  h o r i z o n s ,  Pet roleum and g a s  prospects  i n  t h e  wi thdrawal  

cannot  be  a d e q u a t e l y  e v a l u a t e d  wi thou t  deep d r i l l i n g  i n  t h e  f o o t h i l l s  and 

s e i s m i c  su rveys  i n  t h e  c o a s t a l  p l a i n .  

Withdrawal 1-C (11  . A .  3) 

Location--Withdrawal I - C  ( l l . A . 3 )  c o n s i s t s  of about  576 square m i l e s  

i n  t h e  c e n t r a l  L i sburne  H i l l s  e a s t  of P o i n t  Hope. 

P r e s e n t  knowledge--The area h a s  been mapped a t  1:63,360 and l a r g e r  

s c a l e s  ( T a i l l e u r ,  unpubl ished)  by means of r i v e r ,  s e a c l i f f  and f o o t  tra- 

verses supplemented by h e l i c o p t e r  r econna iesance  and photointerpretation. 

Adequacy--The L isburne  H i l l s  are composed largely of broad sheets of 

Paleozo ic  c a r b o n a t e  and s u b o r d i n a t e  clastic rocks t h a t  have been t h r u s t  over 

one a n o t h e r  and l a t e r  f o l d e d ,  The t h r u s t  complex i s  bordered on t h e  w e s t  

by deformed, presumably o l d e r  c l a s t i c  rocks  and on t h e  east by deformed 

younger c l a s t i c  r o c k s .  

The known p o t e n t i a l  r e s o u r c e s  of wi thdrawal  1 -C  are beds  of low- 

v o l a t i l e  bituminous c o a l  i n  a c l a s t i c  u n i t  a l o n g  the w e s t  f l a n k  of the  

H i l l s  and vast amounts of l i m e s t o n e  a t  and near t i d e w a t e r .  Thirteen coal  
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seams more than 2 112 feet thick aggregate about 70 feet in thickness in 

a section measured in cliffs near the middle of the west coast (Tailleur, 

1965). The enclosing beds are locally so strongly deformed that detailed 

prospecting will be needed to determine the extent and amount of coal. 

The existing maps, however, adequately show the regional distribution of 

the rock unit that contains the coal. 

Withdrawal 1-D (ll.~.3) 

Location--Withdrawal 1-D (11 . A .  3) consists of approximately 180 square 

miles of vegetation-covered uplands on the mainland north of the village 

of Kotzebue. 

Present knowledge--The area is covered by a generalized geologic map 

at a scale of 1:250,000 (Barnes and Tailleur, 1970). Proprietary and un- 

published reconnaissance aeromagnetic profiles cross the area and a gravity 

traverse has been completed along the Noatak River. 

Adequacy--Most of the withdrawal area is covered by vegetation. Rocks 

in the bordering Igichuk Hills are Paleozoic carbonates believed to be 

allochthonous, South of the Hills are small outcrops of metamorphic and 

mafic igneous rocks. 

No occurrences of mineralization are known in the withdrawal. Numer- 

ous occurrences of copper have been found in the same rocks to the north- 

east and a mineral prospect has been reported near the northeast corner of 

the withdrawal. Present data from the withdrawal block are not adequate 

for a preliminary mineral resource potential evaluation. 

Withdrawal 1-E ( 1 7 . d . l )  

Location--Withdrawal 1-E consists of approximately 90 square miles 

a d j o i n i n g  Cape Seppings on the southwest coast, 



Present knowledge--All of the area except the hills in the southeast 

corner has been geologically mapped (Tailleur, unpublished). The hills in 

the southeast corner are known only from scattered helicopter landings. 

Adequacy--The withdrawal is underlain by strongly deformed younger 

sedimentary rocks comparable to those mapped in detail to the northwest 

(Campbell, 1967). The hills in the southeast corner of the withdrawal ap- 

pear to be composed of deformed, perhaps allochthonous older sedimentary 

rocks. 

Most: of the area is adequately mapped. No mineral occurrences are 

known in the withdrawal and the regional geology suggesta a low resource 

potential. 

Withdrawal 1-F (l7.d.2) 

Location--Withdrawal 1-F consists of approximately 99 square miles on 

the northwest coast south of Point Lay. The area is mostly coastal plain 

but the southeast corner extends into the uplands of the northern foot- 

hills. 

Present knowledge--The area has been mapped photogeologically at a 

scale of 1:125,000 (Chapman and Sable, 1960). 

Adequacy--By interpretation and projection, the northern part of the 

area is underlain by the northwestward extension of the Kasegaluk syncline 

and the southern part by the parallel extension of the Archimedes Ridge 

anticline. At least 13 square miles in the northern part of the with- 

drawal are underlain by the coal-bearing Corwin Formation and coal beds 

are exposed where the Kukpowruk River cuts across the Kasegaluk syncline 

(Chapman and Sable, 1960, p .  158). Like the adjoining areas, withdrawal 

1-F appears to have substantial potential for coal and probably for hydro- 

carbon resources. 
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Withdrawal 1-G (17.d.2) 

Location--Withdrawal 1 - G  (17.d.2) c o n s i s t s  of approximately  144 square  

m i l e s  i n l a n d  of Cape L isburne  and i n c l u d e s  t h e  n o r t h  end of t h e  L i sburne  

H i l l s .  

P r e s e n t  knowledge--The area has been mapped a t  1:63,360 and larger 

scales ( T a i l l e u r ,  u n p u b l i s h e d ) ,  

Adequacy--The n o r t h e r n  L isburne  H i l l s  are composed l a r g e l y  of  Paleo- 

z o i c  c a r b o n a t e  and s u b o r d i n a t e  c l a s t i c  r o c k s  deformed i n t o  asymmetric,  

f a u l t e d  f o l d s .  Border ing on the east a r e  deformed younger,  mainly  c l a s t i c ,  

rocks .  The e x i s t i n g  data are adequa te  t o  show t h a t  t h e  wi thdrawal  h a s  low 

p o t e n t i a l  f o r  m i n e r a l  r e s o u r c e s .  

Withdrawal 1-K (17 . d  , 2 )  

Location--Withdrawal 1-H (17.d.2) c o n s i s t s  of approximately  126 square  

m i l e s  a d j o i n i n g  and i n l a n d  from t h e  A.E.C. project Char io t  s i t e  a t  t h e  s o u t h  

end of t h e  L i sburne  H i l l s .  

P r e s e n t  knowledge--The area h a s  bean g e o l o g i c a l l y  mapped a t  a s c a l e  of 

1:63,360 (Campbell, 1967) .  

Adequacy--The s o u t h e r n  L isburne  H i l l s  a r e  u n d e r l a i n  l a r g e l y  by s h e e t s  

of P a l e o z o i c  c a r b o n a t e  rocks  t h r u s t  over one a n o t h e r  and t h e n  f o l d e d ,  They 

are bordered on t h e  west  by deformed, presumably o l d e r ,  c l a s t i c  r o c k s  and 

on t h e  east  by a broad t r a c t  o f  deformed younger c l a s t i c  rocks .  The d a t a  

a r e  adequa te  t o  show t h a t  t h e  m i n e r a l  r e s o u r c e  p o t e n t i a l  i s  low, 

Withdrawal 1-1 (17.d.2) 

Location--Most of the c e n t r a l  and wes te rn  parts of the Brooks Range 

a r e  inc luded  i n  a s i n g l e  wi thdrawal ,  t h e  l a r g e s t  made under t h e  Se t t l ement  

Act.  T h i s  l a r g e  wi thdrawal  is a r b i t r a r i l y  subd iv ided  i n  t h i s  a n a l y s i s :  the 

p o r t i o n  wes t  of 156" is termed withdrawal  1-1 and is  d i s c u s s e d  i n  t h e  follow- 
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ing paragraphs ;  t h e  p o r t i o n s  e a s t  of 156" are termed withdrawals  2-0 and 1 

2-B and are d i s c u s s e d  i n  a l a t e r  s e c t i o n  of t h i s  r e p o r t .  
2 

Withdrawal 1-1 c o n s i s t s  of about 16,500 square  m i l e s  and i n c l u d e s  much 

of t h e  d r a i n a g e  of the Noatak River  and large p a r t s  of t h e  De Long, Endi- 

c o t t ,  Ba i rd  and Schwatka Mountains. 

P r e s e n t  knowledge--Reconnaissance by h e l i c o p t e r  and s c a t t e r e d  f o o t  and 

r i v e r  t r a v e r s e s  have provided an  unders tand ing  o f  t h e  g r o s s  g e o l o g i c  frame- 

work f o r  the r e g i o n  ( T a i l l e u r  and o t h e r s ,  1967; ~ r o s g &  and o t h e r s ,  1967). 

Geochemical sampling i n  t h e  wi thdrawal  comprises  fewer t h a n  100 samples 

(Brosgk and o t h e r s ,  1967) .  Reconnaissance g r a v i t y  s t u d i e s  have been made 

a long  t h e  Noatak and Kobuk R i v e r s  and adequa te  reconna i ssance  aeromagnet ic  

d a t a  a r e  a v a i l a b l e  f o r  about  20 p e r c e n t  of t h e  a r e a .  

Adequacy--The g e n e r a l  g e o l o g i c  s e t t i n g ,  s c a t t e r e d  - m e t a l l i c  m i n e r a l  

occur rences  and s e v e r a l  geochemical  anomal ies  sugges t  t h a t  t h e  withdrawal 

may have moderate t o  h i g h  r e s o u r c e  p o t e n t i a l ,  A d d i t i o n a l  s t u d i e s ,  however, 

w i l l  be n e c e s s a r y  f o r  an  adequa te  e v a l u a r i o n  of t h e  area. 

The Baird  and Schwatka Mountains appear  t o  have t h e  b e s t  m e t a l l i c  re-  

s o u r c e  p o t e n t i a l  ( C l a r k  and o t h e r s ,  1972) because  they a r e  u n d e r l a i n  by 

s t r o n g l y  deformed, a l t e r e d  sed imenta ry  r o c k s  i n t r u d e d  by s m a l l  g r a n i t i c  

masses.  The D e  Long and E n d i c o t t  Mountains appear  t o  have lower 1 , o t e n t i a l  

f o r  m e t a l l i c  m i n e r a l s .  The De Long Mountains are u n d e r l a i n  by a s e r i e s  of  

f o l d e d  and f a u l t e d  t h r u s t  s h e e t s  c o n s i s t i n g  mainly  of sedimentary  r o c k s .  

I n  t h e  s o u t h e r n  De Long Mountains, however, t h e  uppermost t h r u s t  sheet con- 

t a i n s  l a y e r e d  u l t r a m a f i c  r o c k s .  Layers  of chromite  occur  i n  the u l t r a m a f i c  

body a t  Avan Mountain and one i n t r u s i v e  h a s  been ~ r o s p e c t e d  f o r  p la t inum.  

Mafic and u l t r a m a f i c  r o c k s  a t  t h e  west  end of t h e  Baird  Mountains (Barnes 



and T a i l l e u r ,  1970) are t h e  s o u t h e r n  e q u i v a l e n t s  o f  the  r o c k s  i n  the  De Long 

Mountains. The s o u t h e r n  E n d i c o t t  Mountains are composed o f  f o l d e d  and 

f a u l t e d  c l a s t i c  rocks  of P a l e c z o i c  age. Copper m i n e r a l i z a t i o n  o c c u r s  i n  

weakly metamorphosed phases  o f  t h e s e  r o c k s  a long  t h e  Noatak River  ( T .  31 N . ,  

R. 3 W.), and a remote p r o s p e c t  n o r t h  of t h e  upper Noatak has a t t r a c t e d  

i n t e r m i t t e n t  a t t e n t i o n  s i n c e  World War 11. 

Occurrences  of m i n e r a l i z e d  rock a r e  known i n  t h e  wi thdrawal  and recon- 

n a i s s a n c e  sampling h a s  d i scovered  s e v e r a l  geochemical  anomal ies  (Broagh and 

o t h e r s ,  1967) .  P l a c e r  gold  h a s  been produced s p o r a d i c a l l y  from Klery Creek 

(T. 21 N . ,  R. 8 W.) and a copper p r o s p e c t  (T. 24 N . ,  R. 1 0  W.) has been 

d r i l l e d .  Large, w e l l  exp lored  copper d e p o s i t s  are just east of t h e  with- 

drawal  (Beiner  and o t h e r s ,  1968) ,  and p o t e n t i a l  copper r e s o u r c e s  may occur  

i n  t h e  s o u t h e r n  p a r t  of t h e  wi thdrawal  because  t h e  b e l t  of m i n e r a l i z e d  

marble and p e l i t i c  s c h i s t  t h a t  forms the s o u t h e r n  margin of the Brooks 

Range t r e n d s  westward through t h e  area (Clark and o t h e r s ,  1 9 7 2 ) .  

Although t h e  g e o l o g i c  s e t t i n g  of t h e  area appears  g e n e r a l l y  f a v o r a b l e  

f o r  the occur rence  o f  m e t a l l i c  m i n e r a l  d e p o s i t s ,  t h e  e x i s t i n g  d a t a  are i n -  

adequate  t o  i d e n t i f y  t h e  areas i n  which s i g n i f i c a n t  m i n e r a l  d e p o s i t s  might 

be found. 



P e r t i n e n t  references 

Barnes, D. F., and Tailleur, I. L., 1970, Preliminary interpretation of geo- 

physical data from the lower Noatak River basin, Alaska: U.S. Geol. 

Survey open-file report, 24 p, 

Brosg4, W. P., Reiser, H. N., and Tailleur, I. L., 1967, Copper analyses of 

selected samples, southwestern Brooks Range, Alaska: U.S. Geol. Survey 

open-file report, 1 sheet, 

Brosgh, W. P., and Tailleur, I. L., 1970, Depositional history of northern 

Alaska, - in Geological seminar on the North Slope of Alaska, Proceedings: 

Los Angeles, Calif., Am. Assoc. Petroleum Geologists, Pacific Sec., p. 

Dl-D18. 

1971, Northern Alaska petroleum province, 2 Cram, I. H., ed., Future 

petroleum provinces of the United States--their geology and potential: 

Am. Assoc. Petroleum Geologists Mem. 15, v. 1, p .  69-99. 

Callahan, J. E., 1971, Geology and coal resources of T. 6 S., R. 51 W., un- 

surveyed, Umiat principal meridian, in the Cape Beaufort coal field, 

northwestern Alaska: U.S. Geol. Survey open-file report, 18 p. 

Callahan, J. E., Wanek, A. A , ,  Schell, E. M., Zeller, H. D., and Rohrer, 

W. L., 1969, Geology of T. 1 S., R ,  44 W., unsurveyed, Umiat principal 

meridian in the Kukpowruk coal field, Alaska: U.S. Geol. Survey open- 

file report, 19 p ,  

Campbell, R. H., 1967, Areal geology in the vicinity of the Chariot s i t e ,  

Lisburne Peninsula, northwestern Alaska: U.S. Geol. Survey Prof, Paper 

Chapman, R. M., and Sable, E. G., 1960, Geology of the Utukok-Corwin region, 

northwestern Alaska--Exploration of Naval Petroleum Reserve No. 4 and 

adjacent areas, northern Alaska, 1944-53, Pt. 3, Areal geology: U . S .  

Geol. Survey Prof, Paper 303-C, p .  47-167. 

14 



Clark, A. L . ,  Berg,  H .  C . ,  Cobb, E .  H . ,  E b e r l e i n ,  Donald, MacKevett, E .  M . ,  

J r . ,  and Miller, T. P . ,  1 9 7 2 ,  Metal p rov inces  of Alaska:  U.S. Geol. 

Survey o p e n - f i l e  r e p o r t  ( i n  p r e p a r a t i o n ) .  

He iner ,  L. E . ,  Wolff ,  E. N . ,  and Lu, F. C .  J . ,  1968, Mining r e g i o n s  and 

minera l  commodities, in Heiner ,  L.  E . ,  and Wolff ,  E .  N . ,  eds., Final 

r e p o r t ,  m i n e r a l  r e s o u r c e s  o f  n o r t h e r n  Alaska: Alaska Univ. Mineral  

I n d u s t r y  Research Lab. Rept.  No. 1 6 ,  p. 3-19. 

T a i l l e u r ,  I. L.,  1965, Low-volat i le  b i tuminous c o a l  o f  M i s s i s s i p p i a n  age on 

the  L i s b u r n e  P e n i n s u l a ,  nor thwes te rn  Alaska,  & Geolog ica l  Survey Re- 

s e a r c h  1965: U.S. Geol. Survey P r o f .  Paper 525-By p. B34-B38. 

T a i l l e u r ,  I. L . ,  and BrosgA, W. P . ,  1970,  Tec ton ic  h i s t o r y  of n o r t h e r n  Alaska,  

i n  Geolog ica l  seminar on t h e  North Slope of Alaska, proceedings:  Los - 
Angeles,  C a l i f . ,  Am. Assoc. Petroleum G e o l o g i s t s ,  P a c i f i c  Sec., p .  

El -E20 .  

T a i l l e u r ,  I. L.,  Brosge,  W. P. ,  and R e i s e r ,  H. N . ,  P a l i n s p a s t i c  a n a l y s i s  o f  

Devonian rocks  i n  nor thwes te rn  Alaska,  I n t e r n a t i o n a l  Symposium on t h e  

Devonian System, Calgary 1967, Proceed ings ,  V.  2: Ca lgary ,  A l b e r t a ,  

A l b e r t a  Soc.  Petroleum G e o l o g i s t s ,  p. 1345-1361. 

Wahrhaf t ig ,  Clyde, 1965, Physiographic  d i v i s i o n s  of Alaska: U.S. Geol. Sur- 

vey P r o f .  Paper  482, 52 p. 

W a r f i e l d ,  R. S . ,  and Boley,  C. C . ,  1969, Sampling and coking s t u d i e s  of sev- 

eral c o a l  beds i n  t h e  Kokolik R i v e r ,  Kukpowruk R i v e r ,  and Cape Beaufor t  

areas of A r c t i c  nor thwes te rn  Alaska: U.S. Bur. Mines Rept.  I n v ,  7321, 

58 p .  

Warfield, R. S., Landers, W. S., and Boley, C. C., 1966, Sampling and caking 

s t u d i e s  of c o a l  from t h e  Kukpowruk River  a r e a ,  Arc t ic  nor thwes te rn  

Alaska: U.S. Bur. Mines R e p t .  Inv. 6767, 59 p. 



SUBREGION 2 (CENTRAL NORTHERN ALASKA) 

Subregion 2 ( f i g .  1) ex tends  a c r o s s  t h e  metamorphic, g r a n i t i c  and 

upper Pa leozo ic  sedimentary  r o c k s  exposed i n  t h e  Brooks Range g e a n t i c l i n e ,  

and a c r o s s  t h e  Mesozoic and T e r t i a r y  sedimentary  rocks  of t h e  C o l v i l l e  

geosync l ine  exposed i n  t h e  A r c t i c  f o o t h i l l s  and C o a s t a l  P l a i n .  Beneath 

t h e  Mesozoic rocks  o f  t h e  A r c t i c  coast i s  t h e  A r c t i c  P la t fo rm,  a b u r i e d  

u p l i f t  of Pa leozo ic  sedimentary  r o c k s  which i s  t h e  s i t e  of l a r g e  oil 

accumulat ions .  

Pet roleum is the major r e s o u r c e ;  i t  o c c u r s  wi th in  the C o l v i l l e  geo- 

s y n c l i n e ,  and a t  l e a s t  20 b i l l i o n  b a r r e l s  (Alaska Scou t ing  S e r v i c e ,  1970) 

occur  i n  giant f i e l d s  on the  A r c t i c  P l a t f o r m .  Coal r e s o u r c e s  infer red  

t o  be 2.5 b i l l i o n  t o n s  a t  d e p t h s  of less than  1 ,000 f e e t  occur  i n  t h e  

Cretaceous  rocks of t h e  f o o t h i l l s  and C o a s t a l  P l a i n ,  and c o a l  probably 

a l s o  o c c u r s  i n  t h e  Te r t i a ry  rocks .  Phosphate o c c u r s  i n  the M i s s i s s i p p i a n  

rocks a t  the f r o n t  of t h e  Brooks Range. Gold, antimony, and probably  

copper and s i l v e r ,  occur  i n  t h e  metamorphic r o c k s  of  t h e  s o u t h e r n  Brooks 

Range. 

Withdrawal 2-A ( l l . A . 3 )  

Location--The a r e a  c o n s i s t s  of approximately  7,200 s q u a r e  m i l e s  i n  t h e  

Chandler-Toolik R i v e r s  r e g i o n .  

P r e s e n t  knowledge--The n o r t h e a s t e r n  t h i r d  of the area (2,300 s q u a r e  

m i l e s )  i s  u n d e r l a i n  by poor ly  exposed Upper Cretaceous  and T e r t i a r y  r o c k s ,  

and h a s  been g e o l o g i c a l l y  mapped a t  a s c a l e  of 1:1,000,000 (Lathram, 1965) .  

The r e s t  o f  t h e  a r e a  has been mapped at 1:125,000 s c a l e  (Detterman and o t h e r s ,  

1963;  P a t t o n  and T a i l l e u r ,  1964) excep t  f o r  about  300 square  m i l e s  i n  t h e  Brooks 

Range i.n the  southwest  c o r n e r  of  t h e  wi thdrawal .  In t h i s  area the  mapping 



is mostly air photo interpretation at  a s c a l e  of L:96,000 ( ~ r o s g &  and 

o t h e r s ,  1960. 

Seismic  t r a v e r s e s  by t h e  U.S. Navy c r o s s  t h e  a r e a  from e a s t  t o  west 

and n o r t h  t o  s o u t h  (Woolson and o t h e r s ,  1 9 6 2 ) .  E x p l o r a t o r y  w e l l s  by t he  

U.S. Navy and o i l  companies g i v e  v a l u a b l e  s t r a t i g r a p h i c  d a t a  (Robinson, 

1958a, b)  . 
The M i s s i s s i p p i a n  phosphate beds  a t  two l o c a l i t i e s  have been sampled 

f o r  chemical  a n a l y s e s  ( P a t t o n  and Matzko, 1959).  No o t h e r  s y s t e m a t i c  

geochemical  sampling h a s  been done. 

Adequacy--The known r e s o u r c e s  i n  wi thdrawal  b l o c k  2-A are gas, o i l ,  

c o a l ,  phosphate  rock and o i l  shale. The e x i s t i n g  o b s e r v a t i o n s  show t h a t  

t h e r e  are probably  no m e t a l l i c  m i n e r a l  r e s o u r c e s  i n  the  a r e a .  

The wi thdrawal  i n c l u d e s  t h e  Gubik g a s  field ( r e s e r v e s  - 300 b i l l i o n  

c u b i c  f e e t )  i n  Upper Cretaceous  r o c k s ,  t h e  East thniat gas  w e l l  i n  Upper o r  

Lower Cre taceous  r o c k s ,  and probably  t h e  edge of t h e  U m i a t  o i l  f i e l d  

( r e s e r v e s  - 70 m i l l i o n  barrels) i n  Lower Cretaceous  r o c k s .  D e s p i t e  s e v e r a l  

d r y  h o l e s ,  t h e  n o r t h e a s t e r n  p a r t  of t he  area may c o n t a i n  a d d i t i o n a l  small 

f i e l d s  i n  s h a l l o w  Cretaceous  r o c k s .  The n o r t h e a s t e r n  p a r t  of t h e  a r e a  may 

a l s o  i n c l u d e  t h e  Carbon i fe rous  and T r i a s s i c  r e s e r v o i r  rocks  i n  the s o u t h e r n  

margin of t h e  A r c t i c  P l a t f o r m  a t  d e p t h s  of abou t  20,000 f e e t .  

The s u r f a c e  g e o l o g i c a l  mapping i n  this a r e a  is  inadequa te  t o  d e f i n e  

c l o s e d  sha l low s t r u c t u r e s ,  and s e i s m i c  mapping would be  r e q u i r e d  t o  d e t e r -  

mine t h e  p resence  and dep th  of t h e  p o s s i b l e  deeper  t r a p s  i n  t h e  Carbonifer-  

ous  and T r i a s s i c .  Elsewhere i n  t h e  n o r t h e r n  f o o t h i l l s  the e x i s t i n g  geolo- 

g i c a l  mapping is  adequate  t o  d e f i n e  f a v o r a b l e  s t r u c t u r e s  and f a c i e s  t r e n d s  

i n  t h e  Cretaceous  rocks .  It is  p o s s i b l e  t h a t  s t r u c t u r e s  like those of t h e  



A l b e r t a  f o o t h i l l s  u n d e r l i e  t h e  s o u t h e r n  f o o t h i l l s  near t h e  Brooks Range 

and t h a t  t h e  Permian c l a s t i c  rocks of t h e  Nuka Formation may be p r e s e n t  t o  

s e r v e  as a r e s e r v o i r ,  

Coal r e s o u r c e s  of abou t  1 .5  b i l l i o n  tons  a t  d e p t h s  of less t h a n  1,000 

f e e t  have been i n f e r r e d  from d a t a  a t  11 l o c a l i t i e s  i n  Lower and Upper Cre- 

t a c e o u s  r o c k s  i n  t h e  mapped p o r t i o n  of t h e  n o r t h e r n  f o o t h i l l s  (Barnes, 

1967) .  The c o a l  d a t a  t h e r e  can be cons idered  adequa te  b u t  could  b e  im-  

proved by d e t a i l e d  mapping and d r i l l i n g .  Data on Cre taceous  and T e r t i a r y  

c o a l  i n  t h e  unmapped f o o t h i l l s  and C o a s t a l  P l a i n  i n  the n o r t h e a s t  a r e  

inadequa te .  

Phosphate  rock o c c u r s  i n  t h e  Brooks Range and i n  t h e  a d j a c e n t  f o o t -  

h i l l s  i n  t h e  southwest  c o r n e r  of t h e  a r e a .  D e t a i l e d  a n a l y s e s  show 9 f e e t  

o f  beds w i t h  P 0 c o n t e n t  more t h a n  18 p e r c e n t  i n  a s e c t i o n  a t  t h e  west  
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edge o f  t h e  wi thdrawal  a r e a ,  and about 4 1 / 2  feet of t h e s e  beds  i n  a s e c t i o n  

25 m i l e s  t o  t h e  e a s t .  The phospha t ic  member is p r e s e n t  over about  30 s q u a r e  

m i l e s  i n  t h e  wi thdrawal  area, b u r  t h e  photogeologic  mapping and the sampling 

is  i n a d e q u a t e  f o r  r e s e r v e  e s t i m a t e s .  

Small l e n s e s  o r  boudins  of o i l  s h a l e  occur  i n  J u r a s s i c  s h a l e  and cher t  

c l o s e  t o  the  Brooks Range but t h e  occur rences  are probably  too small t o  

be cons idered  r e s o u r c e s  e i t h e r  f o r  o i l  o r  f o r  t h e  a s s o c i a t e d  d i s semina ted  

metals. 

Withdrawal 2-B1 (17 . d ,  2) 

Location--To f a c i l i t a t e  d i s c u s s i o n ,  wi thdrawal  2-B, which is cont inu-  ----. , 

ous w i t h  wi thdrawal  1-1, i s  subd iv ided  i n t o  a n o r t h e r n  and s o u t h e r n  pa r t  

( f i g  1 )  Withdrawal 2-B1, t h e  n o r t h e r n  p a r t ,  c o n s i s t s  of about  8,200 square  

m i l e s  i n  t h e  Kurupa-Okokmilaga R i v e r s  a r e a  and upper Nanushuk River  a r e a .  



Present  knowledge--The e n t i r e  area has  been mapped a t  s c a l e s  of 

1:250,000 o r  l a r g e r ,  p a r t l y  by photogeologic methods. 

All of the a r e a  w e s t  of withdrawal 2-A and nor th  of l a t i t u d e  68" N .  

has been mapped at 1:125,000 o r  1:96,000 s c a l e  (Brosgh and o t h e r s ,  1960; 

Detterman and o t h e r s ,  1963; Chapman and others, 1964; Pa t ton  and T a i l l e u r ,  

1964).  The northwest  q u a r t e r  of t h e  a r e a  e a s t  of withdrawal 2-A has  been 

mapped a t  1:125,000 (Pa t ton  and T a i l l e u r ,  1964) i n  t h e  f o o t h i l l s ,  and a t  

1:63,360 (Bowsher and Dutro,  1957) i n  t h e  Brooks Range. The p a r t  of t h e  

a r e a  i n  t h e  Brooks Range south  of l a t i t u d e  68' N. has  been mapped a t  

1:250,000 s c a l e .  Nei ther  coa l  mapping nor  geochemical sampling has  been 

done. 

Adequacy--The p o t e n t i a l  minera l  r e sou rces  a r e  o i l  and gas, c o a l ,  and 

phosphate. 

The no r theas t  corner of t h e  area is on the f l a n k  of the Umiat o i l  

f i e l d  ( r e se rves  - 70 m i l l i o n  b a r r e l s )  i n  Lower Cretaceous rocks ,  and 

about 20 mi les  west of  the Gubik gas f i e l d  ( r e se rves  - 300 billion cubic  

feet) i n  Upper Cretaceous rocks. The nor th-cent ra l  p a r t  inc ludes  the 

Aupuk gas  seep. The geologic  mapping is  adequate t o  show t h a t  petroleum 

p o t e n t i a l  in t h e  Cretaceous rocks is small  except i n  t h e  no r the rn  800 

square  miles of t h e  withdrawal a r ea .  Elsewhere, because of r eg iona l  no r th  

d i p  and e a s t  plunge, the Upper Cretaceous rocks  a r e  absent  and t h e  Lower 

Cretaceous product ive hor izon  is breached on most of t h e  s t r u c t u r e s .  In  

a d d i t i o n ,  t h e  Lower Cretaceous r e s e r v o i r  facies (Grandstand Formation) is  

absent  except i n  the  no r theas t .  One d ry  ho l e  has  been d r i l l e d  by an o i l  

company i n  t h i s  a r e a .  

The geologic mapping o f  t h e  lowest Cretaceous t o  Miss i ss ipp ian  



sedimentary and J u r a s s i c ( ? )  mafic rocks exposed i n  t he  southern f o o t h i l l s  

i s  inadequate  t o  determine t h e  p r o b a b i l i t y  of favorab le  s t r u c t u r e s  and 

r e s e r v o i r  rocks i n  folded t h r u s t  s h e e t s  i n  f r o n t  of the Brooks Range. 

Coal resources  of about 1 b i l l i o n  tons a t  depths  of l e s s  than 1,000 

f e e t  have been i n f e r r e d  from d a t a  a t  26 l o c a l i t i e s  i n  t h e  Lower Cretaceous 

rocks i n  the nor thern  t h i r d  of the area (Barnes,  1967) .  These coa l  d a t a  

can be considered adequate f a r  p re l iminary  a n a l y s i s .  

Phosphat ic  rocks a r e  presen t  ac ros s  a t  least the e a s t e r n  half of t h e  

a r ea .  Although the  photogeologic mapping and sampling a r e  no t  adequate 

f o r  resource  e s t i m a t e s ,  t h e  few d a t a  suggest  that t h e  s t r a t a  con ta in  only 

low concent ra t ions  of P 0 2 5 '  

Most of t h e  mapping of the Devonian clas t ic  rocks t h a t  form t h e  Brooks 

Range d iv ide  has  been by photogeologic methods. Although these  rocks prob- 

a b l y  have no mineral  p o t e n t i a l ,  t h e i r  geo logic  h i s t o r y  bea r s  on the per ro l -  

eum p o t e n t i a l  i n  the upper Paleozoic-lower Mesozoic rocks beneath the 

f o o t h i l l s .  The e x i s t i n g  mapping i s  inadequate  f o r  t h i s  purpose. 

The e x i s t i n g  f i e l d  observa t ions ,  a l though no t  supported by geochemical 

sampling, a r e  adequate t o  show t h a t  t h e r e  probably a r e  no m e t a l l i c  mineral  

resources  i n  the area. 

Withdrawal 2-B, (17.d.2)  
L 

Location--Withdrawal 2-B2 i s  t h e  southern  p a r t  of withdrawal 2-B and 

c o n s i s t s  of about 8,100 square m i l e s  i n  the south-cent ra l  Brooks Range. 

Present  knowledge--The e a s t e r n  th ree- four ths  of the area i n  t h e  

Brooks Range has been mapped a t  1:250,000 s c a l e  ( ~ r o s g k  and Reiser, 1971) 

a s  has  t he  dogleg i n  t h e  Koyukuk Basin ar  t h e  southwest corner  of t h e  with- 

drawal (Pa t ton  and M i l l e r ,  1966) .  I n  t he  western q u a r t e r ,  about 1,000 



s q u a r e  m i l e s  along t h e  Brooks Range d i v i d e  h a s  been mapped by photogeologic  

methods (unpubl i shed) .  The remainder ,  in t h e  area of g r a n i t e  and metamor- 

ph ic  r o c k s  around t h e  S t a t e  s e l e c t i o n ,  has been mapped by photogeologic  

methods a t  1:250,000 s c a l e ,  and has  also been mapped a t  1:63,360 s c a l e  by 

t h e  Alaska Geolog ica l  Survey ( F r i t t s ,  unpubl ished) .  

A reconna i ssance  geochemical  sample  t r a v e r s e  c r o s s e s  the east end of 

t h e  a r e a  from n o r t h  t o  s o u t h  (BrosgA and R e i s e r ,  1 9 7 2 ) .  I n  t h e  w e s t ,  

samples have been c o l l e c t e d  around m i n e r a l i z e d  r h y o l i t e  i n  t h e  sou thwes te rn  

dog leg  i n t o  t h e  Koyukuk Basin  ( M i l l e r ,  1969) ,  and the  a r e a  i n  the  Brooks 

Range h a s  been mapped by t h e  S t a t e  i n  1971 and sampled i n  d e t a i l  ( F r i t t s ,  

unpubl i shed)  . 
Adequacy--The a v a i l a b l e  mappiag, i n c l u d i n g  t h e  photogeology, i s  ade- 

quate t o  show that most of t h e  a r e a  has h i g h  m i n e r a l  p o t e n t i a l ,  bu t  is n o t  

g e n e r a l l y  adequate  t o  show whether o r  n o t  m i n e r a l  r e s o u r c e s  r e a l l y  e x i s t .  

The s o u t h e r n  h a l f  of the area i n  the Brooks Range i s  mos t ly  s c h i s t ,  

p h y l l i t e ,  q u a r t z i t e ,  and Devonian marble  i n t r u d e d  by two l a r g e  g r a n i t e  

p l u r o n s  i n  t h e  wes te rn  p a r t  of t h e  a r e a ,  by a smal l  p l u t o n  a t  t h e  c e n t e r  

of t h e  a r e a ,  and probably  by a p l u t o n  a t  dep th  j u s t  east of the area, 

S t i b n i t e  and go ld  occur  i n  t h e  s c h i s t  and p h y l l i t e  j u s t  east of the area, 

where more t h a n  200,000 ounces of p l a c e r  gold  were mined a t  Wiseman. A 

b e l t  of s m a l l  go ld  p l a c e r s  e x t e n d s  west  from Wiseman b u t  l i e s  mos t ly  out-  

s i d e  the withdrawal .  J u s t  west of t h e  wi thdrawal ,  i n  t h e  r e e n t r a n t  of 

S t a t e  l a n d s ,  a l a r g e  group of claims h e l d  by Bear Creek Mining Co. i s  e v i -  

dence of a d d i t i o n a l  m i n e r a l i z a t i o n  in t h e  s c h i s t .  I n  a d d i t i o n ,  t h e  Devon- 

i an  marble ,  which c o n t a i n s  many small copper  shows and is  m i n e r a l i z e d  n e a r  

a p l u t o n  25 m i l e s  east of  t h e  wi thdrawal ,  is  c o r r e l a t i v e  with the r e e f s  

tha t  hos t  a major copper d e p o s i t  25 m i l e s  west  of t h e  wi thdrawal .  However, 
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except in the area mapped by the State,  the geochemical sampling is inade- 

quate to show whether mineralization occurs in the metamorphic rocks in the 

withdrawal. 

Mineralization in other rocks in the withdrawal is indicated by 

copper, lead, zinc and gold in pyritized rhyolite dikes in the southwest 

corner of the area, by tin anomalies in the granite in the western part of 

the area, and by very large zinc anomalies in lower Paleozoic slate in the 

northeastern part of the area. 
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SUBREGION 3 (NORTHEASTERN ALASKA) 

Subregion 3 extends ac ros s  t he  A r c t i c  Coastal  P l a i n  (under la in  by t h e  

Arc t i c  Platform and C o l v i l l e  Basin) then ac ros s  the  Brooks Range geant i -  

c l i n e  t o  t h e  Yukon F l a t s .  Within t h i s  a r e a  t h r e e  d i s t i n c t  fau l t - separa ted  

s t r a t i g r a p h i c  sequences a r e  exposed. 

The most ex t ens ive  is  comprised of low-grade metamorphosed Precambrian 

sediments ,  exposed i n  t h e  co re  of t h e  g e a n t i c l i n e ,  f lanked on t h e  no r th  and 

south by Paleozoic  sediments and on t h e  nor th  by Mesozoic and Cenozoic 

sediments that f i l l e d  C o l v i l l e  Basin. Both Paleozoic  and Mesozoic g r a n i t e s  

i n t r u d e  t h e  sequence. A second sequence, poss ib ly  al lochthonous,  crops 

ou t  on t h e  Porcupine P la teau .  It c o n s i s t s  of t h i n  Paleozoic  and Mesozoic 

sediments and an ex tens ive  mafic igneous complex. A third sequence crop- 

ping out  sou th  of t h e  Porcupine-Yukon lineament c o n s i s t s  of unmetamorphosed 

Precambrian sediments o v e r l a i n  by Paleozoic  and Mesozoic sedimentary rocks 

and Cenozoic vo lcan ics .  Paleozoic  g r a n i t e  i n t r u d e s  t h i s  sequence. 

Gas and o i l  a r e  the  major p o t e n t i a l  resources  of the a rea .  Estimated 

petroleum re se rves  f o r  t h e  e n t i r e  North Slope reach 40 o r  50 b i l l i o n  o r  

more b a r r e l s  (Gryc and o t h e r s ,  1969; U.S. Department of t h e  I n t e r i o r ,  1972) 

and t h e  ex t r apo la t ed  r e se rves  of Northeastern Alaska could be s e v e r a l  b i l -  

l i o n s  of b a r r e l s .  Phosphate-rich sediments and n a t i v e  copper a s soc i a t ed  

wi th  t h e  vo l can i c s  occur  a long t h e  north f r o n t  of t he  range. 

Place r  gold amounting t o  300,000 ounces has  been recovered i n  and 

nea r  t h e  south f l a n k s  of t h e  Brooks Range, Related t o  t h i s  gold-producing 

a r e a  is  t h e  only a c t i v e  gold lode  mine i n  t h e  Brooks Range. Occurrences 

of copper,  a r s e n i c ,  z inc ,  antimony, n i c k e l ,  molybdenum, s i l v e r ,  and l ead  

a r e  known from t h e  same a r e a  (Brosgk, 1960; Brosg4 and Re i se r ,  1972 ;  Cobb, 



1967).  High mineral  resource  p o t e n t i a l  e x i s t s  f o r  t h e  region pr imar i l y  

because of i ts  geologic  c o n t i n u i t y  w i th ,  and s i m i l a r i t y  t o ,  t he  hos t  rocks 

of t h e  Bornite-Ruby Creek copper depos i t s .  Since the f a l l  of 1969, 279 

lode  claims have been s taked .  

Withdrawal 3-A (11 .A. 3) 

Location--The withdrawal a r e a ,  c o n s i s t i n g  of approximately 2,500 

square miles, l i e s  w i th in  t h e  Sagavanirktok and P h i l i p  Smith Mountains 

quadrangles a long the e a s t e r n  boundary of  t h e  p i p e l i n e  c o r r i d o r .  

Presen t  knowledge--The a r e a  has  been mapped at 1:250,000 (BrosgA and 

o t h e r s ,  1960) ,  and a t  1:1,000,000 scale (Lathram, 1965) l a r g e l y  on t h e  

b a s i s  of photogeology. The nor thern  and e a s t e r n  po r t i on  inc luding  the 

mountain f r o n t  and ad jo in ing  f o o t h i l l s  has  been mapped a t  1: 125,000 s c a l e  

(Ke l l e r  and o t h e r s ,  1961).  The southern and e a s t e r n  po r t i ons  have not 

been mapped. No geochemical s t u d i e s  have been made. 

Adequacy--The s t r o n g  nor theas t - t rending  Brooks Range mountain f r o n t  

i s  due t o  a progress ive  plunge of  an east-west en echelon fo ld ing .  It re- 

s u l t s  i n  t h e  Paleozoic  l imes tones  and sandstones of the range being buried 

under t h e  t e r r i genous  c l a s t i c  rocks of Mesozoic and Cenozoic age. Except 

f o r  minor c o a l  t h e r e  are no known minera l  resources .  Despi te  i ts  proximi- 

t y  t o  t h e  North Slope petroleum province,  withdrawal 3-A has  a low pe t ro l -  

eum p o t e n t i a l  because of high s t r u c t u r a l  e l e v a t i o n ,  breaching of Paleozoic  

rocks and genera l  l a ck  of Mesozoic sediments (Kel le r  and o t h e r s ,  1961).  

However, recoverable  petroleum may be t rapped i n  the  sediments underlying 

t h e  no r theas t e rn  townships. 

The T r i a s s i c  Shublik Formation c rops  ou t  all along t h e  mountain f r o n t .  

Samples taken from phosphate-rich beds  wi th in  the Shublik 45 miles t o  the 
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e a s t  have y i e l d e d  up t o  35 p e r c e n t  phosphate ( P a t t o n  and Matzko, 1959;  

Detterman, 1970) .  Thin minor beds of  c o a l ,  w i t h  f e w  seams up t o  two f e e t  

t h i c k ,  occur  i n  t h e  mapped T e r t i a r y  rocks  exposed over  an a r e a  of approxi-  

ma te ly  60 s q u a r e  m i l e s .  A t  p r e s e n t ,  t h e  sampling i s  inadequa te  f o r  r e s e r v e  

e s t i m a t e s .  

A smal l  maf ic  s i l l  i s  the only  igneous  rock  known i n  t h e  a r e a .  

The minera l  r e s o u r c e s  o f  wi thdrawal  3-A cannot  b e  adequa te ly  a s s e s s e d  

because  of t h e  l a c k  of f i e l d  g e o l o g i c  mapping of about  h a l f  of t h e  a r e a  

and t h e  absence of geochemical sampling over  a l l  o f  the area. 

Withdrawal 3-B ( l l .A .3)  

Location--Area 3-B, c o n s i s t i n g  of about  500 s q u a r e  m i l e s ,  i s  l o c a t e d  

j u s t  wes t  o f  t h e  Canning River  u t i l i t y  c o r r i d o r  i n  t h e  Mount Michelson 

quadrangle .  

P r e s e n t  knowledge--The a r e a  h a s  been mapped a t  1:1,000,000 (Lathram, 

1965) and 1:250,000 ( R e i s e r  and o t h e r s ,  1971) ,  but excep t  f o r  t h r e e  stream- 

sediment samples ,  no geochemical  sampling h a s  been done. 

Adequacy--The a r e a  i s  u n d e r l a i n  by Pa leozo ic  and Mesozoic sediments  

and no igneous rocks  are known. P r e s e n t  g e o l o g i c  knowledge i n d i c a t e s  

l i t t l e  m i n e r a l  r e s o u r c e  p o t e n t i a l .  

The T r i a s s i c  Shubl ik  Formation c rops  o u t  a long  t h e  mountain f r o n t  and 

i n  a s t r u c t u r a l  low w i t h i n  t h e  range for a t o t a l  s u r f a c e  exposure  of about 

1 s q u a r e  mile. Phosphate-r ich  beds occur  i n  t h e  Shubl ik .  Small a n t h r a c i t e  

c o a l  occur rences  a t  t h e  base of  t h e  M i s s i s s i p p i a n  fo rmat ion  have little 

p o t e n t i a l  v a l u e .  



Withdrawal 3-C (11. A. 3) 

Location--Area 3-C, approximately  900 s q u a r e  miles i n  a r e a ,  i s  l o c a t e d  

a long t h e  e a s t  boundary of t he  TAPS u t i l i t y  c o r r i d o r  i n  t h e  Chandalar quad- 

r a n g l e .  

P r e s e n t  knowledge--The a r e a  h a s  been mapped a t  1 : 250,000 s c a l e  ( ~ r o s &  

and Reiser, 1964) .  The a r e a s  t o  t h e  e a s t  and west  have been geochemically 

sampled a t  a d e n s i t y  o f  one sample i n  2 t o  1 5  s q u a r e  m i l e s .  Geochemical 

sampling w i t h i n  t he  withdrawal a r e a  i s  a t  a  d e n s i t y  of one sample i n  75 

t o  100 s q u a r e  m i l e s .  

Adequacy--The e x i s t i n g  mapping and sampling i s  adequate  f o r  t h e  pur- 

poses of t h e  p r e l i m i n a r y  r e s o u r c e  a p p r a i s a l  p r e s e n t e d  i n  t h e  fo l lowing  

paragraphs .  

A b e l t  of P a l e o z o i c ,  predominantly p e l i t i c ,  g r e e n s c h i s t  f a c i e s  rocks  

c rops  o u t  a c r o s s  t h e  wi thdrawal  a r e a  a long  t h e  s o u t h  f l a n k  of t h e  Brooks 

Range. It i s  p a r a l l e l e d  on t h e  north by a l e s s  metamorphosed b e l t  of 

Devonian ca rbona tes  and c l a s t i c s ,  and on t h e  s o u t h  by a  b e l t  of  Pa leozo ic  

and Mesozoic p h y l l i t e ,  v o l c a n i c  and c l a s t i c  rocks .  Mafic igneous  rocks ,  

i n  p a r t  v o l c a n i c ,  occur  i n  a l l  t h r e e  b e l t s .  Mesozoic g r a n i t i c  rocks  have 

i n t r u d e d  and a l t e r e d  rocks  of b o t h  t h e  s c h i s t  and ca rbona te  b e l t s ,  and 

b o t h  b e l t s  a r e  l o c a l l y  minera l i zed  ( ~ r o s & ,  1960; Iirosg; and R e i s e r ,  1972; 

Runne l l s ,  1969; P a t t o n  and o t h e r s ,  1968; ~ r o s &  and R e i s e r ,  1970a,  b )  . 
This  a r e a  h a s  been on ly  a  minor c o n t r i b u t o r  t o  t h e  300,000 ounces o f  p l a c e r  

gold  recovered from t h e  d i s t r i c t  d e s p i t e  i ts  l o c a t i o n  between t h e  main 

p roduc t ion  a r e a s  of Wiseman and Chandalar.  Geochemical sampl ing,  primar- 

i l y  i n  t h e  a r e a s  a d j o i n i n g  t h e  wi thdrawal ,  show anomalous c o n c e n t r a t i o n s  

of b a s e  m e t a l s ,  i n c l u d i n g  l e a d ,  z i n c ,  antimony, copper ,  a r s e n i c ,  and 



molybdenum u s u a l l y  a s s o c i a t e d  w i t h  t h e  anomalous gold  and s i l v e r  concen- 

t r a t i o n s  of t h e  s c h i s t  b e l t  ( ~ r o s g &  and R e i s e r ,  1 9 7 2 ) .  The p e r s i s t e n c e  

of t h e  p l a c e r  gold  i n t o  t h e  wi thdrawal  a r e a  s u g g e s t  bo th  base and pre-  

c i o u s  meta l  m i n e r a l i z a t i o n  i n  t h e  s c h i s t .  A d d i t i o n a l l y ,  geochemical 

sampling w i t h i n  t h e  less metamorphosed, predominantly c a r b o n a t e  b e l t  shows 

anomalous c o n c e n t r a t i o n s  o f  copper ,  n i c k e l ,  s i l v e r ,  and l e a d .  

I n  t h e  Chandalar a r e a  24  m i l e s  t o  t h e  e a s t  anomalous amounts of go ld ,  

s i l v e r  and b a s e  m e t a l s  a r e  concen t ra ted  a long nor thwes t - t rend ing  s h e a r  

zones i n  t h e  s c h i s t .  A l o d e  mining o p e r a t i o n  employing a 100-ton-per-day 

c a p a c i t y  m i l l  h a s  r e c e n t l y  been i n i t i a t e d  (Alaska D i v i s i o n  of Geolog ica l  

Survey, 1972) .  

I n d i c a t i o n s  o f h i g h  m i n e r a l  r e s o u r c e  p o t e n t i a l  i n  t h i s  a r e a  are: 

(1) g r a n i t e  i n t r u s i o n s  w i t h  accompanying h o r n f e l s  i n  two d i f f e r e n t  b e l t s  

of rock ;  ( 2 )  nor thwes t - t rend ing  s h e a r  zones known h i g h l y  m i n e r a l i z e d  a 

s h o r t  d i s t a n c e  t o  t h e  e a s t  may p e r s i s t  i n t o  t h e  a r e a ;  (3) nuggets  o f  copper 

up t o  7 pounds a s  w e l l  a s  s i l v e r  and gold  r e p o r t e d  i n  Mule Creek i n  t h e  

n o r t h e r n  edge of t h e  a r e a ;  (4 )  a sample o f  ga lena  from a p r o s p e c t  nor th -  

east of t h e  wi thdrawal  assayed 360 ppm silver and 6.5 ppm go ld ;  (5) t h e  

c o n t i n u a t i o n  of t h e  c a r b o n a t e  and s c h i s t  b e l t  rocks  o f  t h e  wi thdrawal  i n t o  

t h e  Ruby Creek-Bornite copper d e p o s i t s  (W.  P. I3rosgA, unpubl ished r e p o r t ) .  

The geo log ic  s i m i l a r i t y  between t h e  wi thdrawal  a r e a  and B o r n i t e  is very  

s t r o n g ,  and ex tends  even t o  t h e  occur rence  of cymr i te ,  a r e l a t i v e l y  r a r e  

barium s i l i c a t e ,  i n  bo th  a r e a s .  The B o r n i t e  d e p o s i t s  a r e  d e s c r i b e d  as 

medium-tonnage, high-grade o r e  d e p o s i t s  (Al len Cla rk ,  p e r s o n a l  communica- 

t i o n ) .  Recent s t a k i n g  of copper c la ims  a long  t h e  n o r t h  edge o f  the a r e a  

s u b s t a n t i a t e s  t h e  h i g h  minera l  r e s o u r c e  p o t e n t i a l  p r e s e n t .  



Withdrawal 3-D (11.A.3) 

Location--Withdrawal 3-D, somewhat less than 300 square miles ir) area ,  is 

located in the northeastern portion of the Christian quadrangle, weat of 

the East Fork of the Chandalar but east of the North Fork of the East 

Fork of the Chandalar . 
Present knowledge--The area has been mapped at reconnaissance 

scale (~rosgh and Reiser, 1962),  but no geochemical sarn~line has 

been done. 

Adequacy--The area is underlain by a structurally complex sequence of 

Devonian carbonate rocks and calcareous and noncalcareous clastic rocks. 

The sequence is unmetamorphosed except for partial recrystallization of 

the Skajit Limestone. This area is the eastern terminus of a belt of simi- 

lar rocks that extends westward along the entire south flank of the Brooks 

Range, 

Small mafic dikes cut the carbonate units but no mineral resources 

or potential are known to exist in this area. Eventually the area should 

be sampled for geochemical analysis because equivalent rocks host the 

Bornite copper deposits in the west. 

Withdrawal 3-E and 3-F (11.8.3)- 

Location--Withdrawals 3-E, 72 square miles, and 3-F, 108 square miles 

in area, border the east side of the Venetie Indian Reservation in the 

Arctic and Christian quadrangles. 

Present knowledge--Both areas are mapped at reconnaissance 1:250,000 

scale (Brosgh and Reiser, 1962, 1965). No geochemical sampling has been 

done. 

Adequacy--No mineral resources are known in area E and the only 



minera l  r e s o u r c e  known i n  wi thdrawal  3-F i s  t a s m a n i t e ,  an o i l  s h a l e  ( T a i l l e u r  

and o t h e r s ,  1967) ,  o c c u r r i n g  i n  s m a l l  amounts i n  a c h e r t  and maf ic  rock 

sequence.  The r e s o u r c e  p o t e n t i a l  of t h e  t a smani te  i s  very  low a l though  i t  

may b e  u s e f u l  a s  a l o c a l  s o u r c e  of f u e l .  

(Withdrawal 3-G ( l l . A . 3 )  

Location--Withdrawl 3-G, 2,400 s q u a r e  m i l e s  i n  a r e a ,  i s  a d j a c e n t  t o  

t h e  Canadian b o r d e r  i n  t h e  Black River  and Coleen quadrang les .  

P r e s e n t  knowledge--Preliminary geo log ic  mapping a t  1:250,000 i s  com- 

p l e t e d  ( ~ r o s &  and R e i s e r ,  1969; Brabb, 1970) .  Except f o r  one s t r e a m  

sediment and one rock  sample,  no geochemical sampling h a s  been done, 

Adequacy--The wi thdrawal  i s  u n d e r l a i n  by complexly fo lded  and f a u l t e d  

Precambrian t o  Mesozoic sedimentary  rocks  o v e r l a i n  by minor Cenozoic vol- 

c a n i c  rocks  i n  t h e  n o r t h e r n  p a r t  o f  t h e  a r e a .  A s m a l l  pa tch  of  P a l e o z o i c ( ? )  

v o l c a n i c s  occur  a long  t h e  Black River-Charley River  quadrangle  boundary. 

No m i n e r a l  r e s o u r c e s  are known w i t h i n  t h e  a r e a .  

Withdrawal 3-H (17.d . l )  

Location--Located i n  t h e  c e n t r a l  p o r t i o n  o f  t h e  subregion, ,  wi thdrawal  

3-H ex tends  over  p o r t i o n s  o f  t h e  Chandalar ,  P h i l i p  Smith,  A r c t i c  and 

C h r i s t i a n  quadrangles .  It i n c l u d e s  5,700 s q u a r e  m i l e s .  

P r e s e n t  knowledge--Geologic mapping a t  1:250,000 s c a l e  ( ~ r o s ~ ;  and 

o t h e r s ,  1960; I3rosg& and R e i s e r ,  1962, 1964, 1965) e x i s t s  f o r  a l l  t h e  a r e a .  

A compi la t ion  of metallic m i n e r a l  r e s o u r c e s  i n  Chandalar quadrang le  (Cobb, 

1967) and a geochemical s t u d y  of t h e  Wiseman and Chandalar d i s t r i c t s  

~ r o s ~ &  and R e i s e r ,  1970a,  b ;  1972) i n c l u d e s  a r e a s  of t h i s  wi thdrawal  t h a t  

l i e  w i t h i n  t h e  Chandalar quadrangle .  



Adequacy--This wi thdrawal  a r e a  s t r a d d l e s  t h e  e a s t e r n  end of t h e  

b e l t s  of Pa leozo ic  metamorphic and sedimentary  rocks  that u n d e r l i e  t h e  

s o u t h  f l a n k  of  t h e  Brooks Range. In  g e n e r a l ,  m i n e r a l i z a t i o n  i n  t he  Brooks 

Range occurs where t h i s  group of rocks  i s  a s s o c i a t e d  w i t h  Mesozoic 

and P a l e o z o i c ( ? )  mafic  igneous  rocks  and Mesozoic g r a n i t i c  i n t r u s i o n s .  

Known minera l  r e s o u r c e s  a r e  u n t e s t e d  l o d e  occur rences  of copper ,  s i l v e r ,  

l e a d  and gold  i n  t h e  North Fork of t h e  Chandalar River  and 40 r e c e n t l y  

f i l e d  ( f a l l ,  1971) copper l o d e  c la ims  between t h e  Middle Fork o f  t h e  

Chandalar and t h e  Wind R i v e r s .  

Tasmanite ( o i l  shale) h a s  been r e p o r t e d  w i t h i n  t h e  area of  t h i s  wi th-  

drawal  i n  the C h r i s t i a n  quadrangle  and two occur rences  of tasmanite a r e  

known a d j o i n i n g  the withdrawal  a r e a .  The tasmani te  o c c u r s  i n  l a y e r e d  

c l a y  s l a t e ,  is  ex t remely  r e s t r i c t e d  and of low r e s o u r c e  p o t e n t i a l .  

The p r e s e n t  geo log ic  mapping i s  adequa te  t o  d i v i d e  wi thdrawal  3-H in -  

t o  t h r e e  c a t e g o r i e s :  

1. Having h igh  m i n e r a l  r e s o u r c e  p o t e n t i a l - - t h a t  p o r t i o n  i n  the  Chandalar ,  

P h i l i p  Smi th  and w e s t e r n  Christian quadrang les .  

2 .  Having medium m i n e r a l  r e s o u r c e  p o t e n t i a l - - t h a t  p o r t i o n  t h e  w e s t e r n  

A r c t i c  quadrangle .  

3 .  Having low m i n e r a l  r e s o u r c e  p o t e n t i a l - - t h a t  p o r t i o n  i n  t h e  c e n t r a l  and 

s o u t h e a s t e r n  A r c t i c  quadrang les  and i n  the  C h r i s t i a n  quadrangle. 

Mapping i n  t h e  sou thern  P h i l i p  Smith quadrangle  i s  l a r g e l y  photogeo- 

l o g i c  and inadequa te  as a r e l i a b l e  basis f o r  c l a s s i f i c a t i o n .  

Withdrawal 3-1 ( 1 7 . d . l )  

Location--Almost e n t i r e l y  i n  t h e  western and n o r t h e r n  Beaver quadrangle ,  

3-1 ex tends  i n t o  t h e  B e t t l e s  quadrangle  and i s  approximately  2,000 

s q u a r e  miles i n  a r e a .  
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P r e s e n t  knowledge--There i s  1:250,000-scale g e o l o g i c  mapping f o r  t h e  

p a r t s  of t h e  wi thdrawal  i n  t h e  Chandalar ( ~ r o s ~ 6  and R e i s e r ,  1964) and i n  

B e t t l e s  quadrangles  (Pa t ton  and Miller, unpubl i shed) ,  Other  e x i s t i n g  

mapping is  l a r g e l y  based on photogeologic  i n t e r p r e t a t i o n  and i s  unpublished.  

Adequacy--The wi thdrawal  a r e a  c o n s t i t u t e s  t h e  Hodzana Highlands which 

a r e  u n d e r l a i n  by complexly f o l d e d  and f a u l t e d  Pa leozo ic  p e l i t i c  s c h i s t s ,  

minor c a r b o n a t e s ,  p h y l l i t e s ,  Mesozoic maf ic  i n t r u s i v e s  and v o l c a n i c s  and 

e x t e n s i v e  Mesozoic g r a n i t e s .  Ul t rarnaf ics  a r e  known about  25 m i l e s  t o  t h e  

southwest  and may extend i n t o  t h e  a r e a .  

Minera l  occur rences  w i t h i n  the withdrawal  a r e  an untested l o d e  occur- 

rence of molybdenum and z i n c  on Trou t  Creek (Smith, 1 9 4 2 ) ,  occur rences  of 

p l a c e r  gold  a t  Trou t  Creek (Berg and Cobb, 1967) and an unconfirmed r e p o r t  

of p l a c e r  gold  on T r a i l  Creek (V.  Knorr,  p e r s o n a l  cormnunication). Based 

on t h e  geology of  t h e  a r e a  and t h e  m i n e r a l i z a t i o n  t o  t h e  west  and south-  

wes t  (tin, l e a d  and z i n c  l o d e  d e p o s i t s ;  P a t t o n  and Miller, 1970) ,  t h e  wi th-  

drawal i s  cons idered  t o  have h i g h  m i n e r a l  r e s o u r c e  p o t e n t i a l .  

The e x i s t i n g  g e o l o g i c a l  and geochemical  s t u d i e s  a r e  inadequa te .  

Withdrawal 3-5 (17.d.2) 

Location--Withdrawal 3-5, approximately  800 s q u a r e  m i l e s  i n  a r e a ,  i s  

l o c a t e d  i n  t h e  Table  Mountain quadrangle  s o u t h  o f  t h e  A r c t i c  N a t i o n a l  

W i l d l i f e  Refuge. 

P r e s e n t  knowledge--The a r e a  i s  mapped a t  1:1,000,000 (Lathram, 1965) 

and t h e r e  i s  unpubl ished 1:250,000 s c a l e  mapping o f  approximately  50 

p e r c e n t  of t h e  a r e a  



Adequacy--The a r e a  i s  c rossed  by a  major n o r t h e a s t e r l y  t r e n d i n g  f a u l t .  

West of t h e  f a u l t  e a r l y  P a l e o z o i c ( ? )  s c h i s t o s e  rocks  a r e  o v e r l a i n  by Paleo- 

z o i c  sedimentary  rocks ;  e a s t  of t h e  f a u l t  only  t h e  Pa leozo ic  sedimentary  

rocks  a r e  exposed. Twelve m i l e s  n o r t h  of t h e  wi thdrawal  t h e  lower p a r t  of 

t h e  sequence i s  i n t r u d e d  by Mesozoic g r a n i t e s .  Anomalous c o n c e n t r a t i o n s  

of t i n ,  b e r y l l i u m ,  l e a d ,  z i n c ,  t u n g s t e n ,  copper and molybdenum a r e  asso-  

c i a t e d  w i t h  t h e  g r a n i t e  t h e r e  ( ~ r o s ~ 6  and R e i s e r ,  1968). 

No minera l  occur rences  are known w i t h i n  t h e  a r e a  b u t  because  of the 

p rox imi ty  of known g r a n i t e  i n t r u s i o n s  accompanied by m i n e r a l i z a t i o n ,  t h e  

a r e a  i s  cons idered  t o  have moderate minera l  r e s o u r c e  p o t e n t i a l .  

The g e o l o g i c  mapping o f  t h e  a r e a  i s  inadequa te  and geochemical sampling 

i s  needed. 

Withdrawal 3-K (17.d.2) 

Location--Withdrawal 3-K c o n s i s t s  of about  13,500 s q u a r e  m i l e s  i n  the 

lower t h i r d  o f  subreg ion  3 .  

The withdrawal  l ies  predominant ly  w i t h i n  t h e  Cenozoic b a s i n  of the 

Yukon F l a t s  s e c t i o n ,  bu t  a l s o  i n c l u d e s  areas of the  Kokrine-Hodzana High- 

Lands, Yukon-Tanana Upland, Porcupine P l a t e a u  and Brooks Range. 

The fo l lowing  d i s c u s s i o n  treats t h e  b a s i n ,  t h e  h i g h l a n d s  su r rounding  

t he  b a s i n  and t h e  i n t e r v e n i n g  marg ina l  upland s e p a r a t e l y .  

P r e s e n t  knowledge of basin--Although there h a s  been l i t t l e  geologic 

mapping i n  t h e  Cenozoic b a s i n  of the Yukon F l a t s ,  i t  has  been regarded as 

a  p o t e n t i a l .  pet roleum prov ince  ( M i l l e r  and o t h e r s ,  1959) .  Favor ing the 

petroleum p o t e n t i a l  are g r a v i t y  d a t a  (Barnes ,  1970) t h a t  d e f i n e  two pro- 

nounced Lows i n  t h e  b a s i n  t h a t  may r e p r e s e n t  t roughs  f i l l e d  wi th  T e r t i a r y  



sediments.  Not favor ing  the  petroleum p o t e n t i a l  a r e  magnetic anomalies 

r e s u l t i n g  from concealed volcanic  rocks (Brosgt! and o t h e r s ,  1970).  

Adequacy of bas in  information--The a v a i l a b l e  d a t a  a r e  inadequate t o  

a s s e s s  t he  petroleum p o t e n t i a l  of t h e  Cenozoic bas in  of t h e  Yukon F l a t s .  

Geologic mapping and se i smic  exp lo ra t i on  are requi red .  

Presen t  knowledge of t h e  marginal uplands--The marginal upland a r ea s  

i n  withdrawal 3-K have been geo log ica l ly  mapped a t  a s c a l e  of 1:500,000 

(Williams, 1962)  and the  upland po r t i ons  i n  t he  C h r i s t i a n  quadrangle have 

been mapped at 1:250,000 (BrosgB and Reiser, 1962).  

Adequacy af knowledge of marginal  uplands--The presen t  l e v e l  of geo- 

l o g i c  information is  inadequate  t o  a s s e s s  t he  mineral  resource p o t e n t i a l  

o f  the marginal upland po r t i ons  of withdrawal 3-K. 

The uplands are under la in  p a r t l y  by Cenozoic sedimentary and vo lcan i c  

rocks t h a t  conta in  sub-bituminous t o  l i g n i t i c  c o a l  (Mendenhall, 1902; 

Williams, 1962) of unknown th ickness  and e x t e n t .  Poorly known o l d e r  rocks 

included i n  t h e  uplands comprise Mesozoic sedimentary, i n t r u s i v e  and vol- 

canic  rocks ,  Paleozoic  metamorphic and sedimentary rocks,  and unmetamor- 

phosed Precambrian rocks. 

Present  knowledge of t h e  highlands--There is l i t t l e  geologic  mapping 

i n  t h e  highlands po r t i ons  of withdrawal 3-K. P a r t s  of t h e  Coleen (Brosgk 

and Re i se r ,  1969) , C h r i s t i a n  ( ~ r o s g e  and Re i se r ,  1968) and Livengood quad- 

r ang le s  are mapped a t  a s c a l e  of 1:250,000. 

Adequacy of h igh lands  information--There i s  inadequate information t o  

a s s e s s  t h e  mineral  resource  p o t e n t i a l  of t h e  highlands i n  even t he  most 

p re l iminary  fashion.  



Withdrawal 3-L (17.d.2) 

Location--Withdrawal 3-L, l o c a t e d  between t h e  two u t i l i t y  c o r r i d o r s ,  

s t r a d d l e s  t h e  c r e s t  of t h e  Brooks Range, and is about 2,100 s q u a r e  m i l e s  

i n  a r e a .  

P r e s e n t  knowledge--The a r e a  w i t h i n  the P h i l i p  Smith and Sagavanirktok 

quadrangles  is  mapped at 1:1,000,000 (Lathram, 1965). The a r e a  w i t h i n  

the A r c t i c  quadrangle i s  mapped at 1:250,000 ( ~ r o s g b  and B e i s e r ,  1965) .  

About 60 p e r c e n t  of t h e  mapping is  p h o t o ~ e o l o g i c  i n t e r p r e t a t i o n .  

Adequacy--The withdrawal  a r e a  is u n d e r l a i n  by h i g h l y  deformed Mesozoic 

and P a l e o z o i c  sedimentary  rocks  dominated by t h e  M i s s i s s i p p i a n  Lisburne 

Group, The Mesozoic rocks  occur  i n  two s t r u c t u r a l l y  low areas--one a t  

Wahoo Lake i n  t h e  Mount Michelson quadrangle ,  t h e  o t h e r  a t  Porcupine Lake i n  

t h e  A r c t i c  quadrangle .  Folding is  t i g h t  i s o c l i n a l  and usually overturned 

t o  t h e  n o r t h .  I m b r i c a t e  t h r u s t i n g  o c c u r s  throughout  t h e  area. 

Igneous rocks  comprise a small mafic i n t r u s i o n  l o c a t e d  near the Ivi- 

shak River  (Keller and o t h e r s ,  1961) and a r e p o r t e d  mafic body near t h e  

t o p  of t h e  Mesozoic sequence a t  Porcupine Lake. 

Known minera l  occur rences  are r e s t r i c t e d  t o  two l o c a l i t i e s :  (1) 

P y r i t e  i n  t h e  c a r b o n a t e  rocks  a t  t h e  c o n t a c t  w i t h  t h e  maf ic  i n t r u s i o n  i n  

t h e  I v i s h a k  a r e a ,  and; (2 )  a b lock  of 20 l ode  c la ims  b e l i e v e d  t o  be f o r  

copper (Al len  Cla rk ,  v e r b a l  communication) l o c a t e d  on t h e  Wind River  in 

t h e  P h i l i p  Smith quadrangle .  Twenty similar c l a i m s  i n  two groups  are 

l o c a t e d  just s o u t h  of t h e  wi thdrawal  a r e a  i n  t h e  same r e g i o n .  These lodes  

a r e  on t r e n d  w i t h  known m i n e r a l i z a t i o n  i n  t h e  s o u t h  f l a n k  of  the Brooks 

Range and probably  r e f l e c t  a nor theas tward  e x t e n s i o n  of t h e  a s s o c i a t i o n  of 

anomal ies  (copper ,  s i l v e r ,  z i n c  and l e a d )  found i n  t h e  c a r b o n a t e  t e r r a n e  



a t  the  n o r t h  margin of t h e  g r a n i t i c  rock on t h e  North Fork of t h e  Chandalar 

(I3rosgA and R e i s e r ,  1972) .  

Withdrawal 3-L probably  h a s  moderate minera l  r e s o u r c e  p o t e n t i a l  b u t  

in fo rmat ion  p r e s e n t l y  a v a i l a b l e  i s  inadequa te  f o r  p r e l i m i n a r y  a p p r a i s a l ,  

excep t  i n  t h e  southwest  c o r n e r  o f  t h e  a r e a .  The seven southernmost  town- 

s h i p s  of t h e  southwestern  corner  of t h e  a r e a  appear  t o  have h igh  minera l  

r e s o u r c e  p o t e n t i a l  because  they  a r e  u n d e r l a i n  by t h e  same ca rbona tes  t h a t  

t r e n d  a long t h e  n o r t h  boundary of the Chandalar g r a n i t e  i n  t h e  North Fork 

of t h e  Chandalar River ,  3 m i l e s  t o  t h e  southwest .  There  t h e s e  ca rbona tes  

a r e  1oca.lly h i g h l y  m i n e r a l i z e d  ( ~ r o s ~ &  and R e i s e r ,  1972) .  F u r t h e r  wes t  

s i l v e r  and copper nuggets  occur  i n  t h e  gold  p l a c e r s  of Mule Creek. Anoma- 

l o u s  amounts of l e a d ,  z i n c  and copper a r e  a s s o c i a t e d  w i t h  t h e  gold  i n  Mule 

Creek and w i t h  rock  samples from nearby c a r b o n a t e  rocks .  

Withdrawal 3-M (17. d .  2 )  

Location--Withdrawal 3-M, on t h e  Canning River  d r a i n a g e  east o f  the 

gas  p i p e l i n e  u t i l i t y  c o r r i d o r ,  a b u t s  t h e  A r c t i c  Na t iona l  W i l d l i f e  Refuge 

and i s  approximately  200 s q u a r e  m i l e s  i n  a r e a .  

P r e s e n t  knowledge--The a r e a  i s  mapped a t  1:250,000 s c a l e  i n  t h e  Mount 

Michelson (Re i se r  and o t h e r s ,  1971) and A r c t i c  quadrangles  ( ~ r o s &  and 

R e i s e r ,  1965).  

Adequacy--The area is  u n d e r l a i n  by highly d e f  ormeb Devonian, Carbon- 

i f e r o u s  and Permian sedimentary  rocks  unconformably o v e r l y i n g  more intense- 

l y  deformed older Paleozo ic  rocks which i n c l u d e  s m a l l  amounts of mafic  

v o l c a n i c s  a s  w e l l  a s  sed iments .  No minera l  occur rences  a r e  known w i t h i n  

t h e  area al though n a t i v e  copper is a s s o c i a t e d  w i t h  Pa leozo ic  v o l c a n i c s  

42  m i l e s  t o  t h e  n o r t h .  



The p a r t  of t h e  area w i t h i n  t h e  Mount Michelson quadrangle  i s  ade- 

q u a t e l y  mapped, b u t  t h e  p a r t  i n  t h e  A r c t i c  quadrangle  has been mapped by 

photogeologic  methods on ly .  No geochemical sampling has been done, b u t  

t h e  r e s t r i c t e d  occur rence  of minerals i n  t h e  wi thdrawal  s u g g e s t s t h a t  the 

area h a s  low mineral potential. 
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SUBWGION 4 (SEWARD PENINSULA) 

Subregion 4 i n c l u d e s  a l l  of t h e  Seward P e n i n s u l a  and smal l  p o r t i o n s  

of su r rounding  p rov inces  w i t h  a t o t a l  a r e a  o f  about  20,000 s q u a r e  m i l e s .  

The Seward P e n i n s u l a  is a t h r u s t - f a u l t e d  p rov ince  of sedimentary  and meta- 

morphic rocks  of Precambrian t o  mid-Paleozoic age i n t r u d e d  by a v a r i e t y  

of Mesozoic p l u t o n s .  It is bounded on t h e  e a s t  by t h e  Yukon-Koyukuk 

volcanogenic  p rov ince  of Mesozoic age. 

The subreg ion  has  a high minera l  r e s o u r c e  p o t e n t i a l  based on e x i s t i n g  

knowledge. It h a s  produced about  150 m i l l i o n  d o l l a r s  worth of m e t a l s ,  

about  98 p e r c e n t  o f  which was p l a c e r  go ld ,  w i t h  t i n ,  l o d e  go ld ,  and minor 

amounts o f  s i l v e r ,  copper,  l e a d ,  antimony, t u n g s t e n ,  and g r a p h i t e  c o n s t i -  

t u t i n g  t h e  remainder ( H a r r i s ,  1968; Cobb, 1972).  A l a r g e  d e p o s i t  of f l u o r i t e  

and t i n  w i t h  byproduct  t u n g s t e n  and perhaps  b e r y l l i u m  i s  c u r r e n t l y  i n  t h e  

development s t a g e  a t  Los t  River  w i t h  a p o t e n t i a l  value of s e v e r a l  hundred 

m i l l i o n  d o l l a r s  (Northern Miner, A p r i l  1 3 ,  1972) .  Other  known d e p o s i t s  

o f  l e a d ,  s i l v e r ,  b a r i t e ,  t i n ,  molybdenum and antimony occur  i n  t h e  sub- 

r e g i o n  (Berg and Cobb, 1967) .  A r e c e n t  g e o s t a t i s t i c a l  a n a l y s i s  by H a r r i s  

(1968) e s t i m a t e d  t h a t  t h e  Seward P e n i n s u l a  had about 2.6 b i l l i o n  d o l l a r s  

of p o t e n t i a l  m e t a l l i c  minera l  r e s o u r c e s .  

Pet roleum p o t e n t i a l  on-shore is low excep t  p o s s i b l y  f o r  t h e  extreme 

n o r t h e r n  p a r t  of t h e  Pen insu la .  

Withdrawal 4-A  (11.9.3) 

Location--Western T e l l e r  quadrangle ,  w e s t e r n  Seward Pen insu la .  

P r e s e n t  knowledge--Complete 1:250,000-scale geo log ic  mapping (Sains-  

bury,  1970) ,  1:63,360-scale geo log ic  mapping f o r  most of t h e  b lock .  



CSainsbury, 1969) .  Geochemical sampling of stream sed iments ,  rocks, 

s o i l ,  and p l a n t s  is complete f o r  much of t h e  block. 

Adequacy--Present in fo rmat ion  is adequate  f o r  p r e l i m i n a r y  m i n e r a l  

r e s o u r c e  p o t e n t i a l  a p p r a i s a l .  

The s o u t h e r n  two-thi rds  of t h e  b lock  h a s  a v e r y  h i g h  minera l  re-  

s o u r c e  p o t e n t i a l  because  d e p o s i t s  of f l u o r i t e  and t i n  w i t h  by-product 

t u n g s t e n  and perhaps  b e r y l l i u m  a r e  p r e s e n t l y  be ing  developed i n  t h e  Lost 

River  area (Sa insbury ,  1969; Berg and Cobb, 1967) .  The Lost River  mine 

appears  t o  have a 20-year supply o f  ore  w i t h  an e s t i m a t e d  t o t a l  v a l u e  of 

400-600 m i l l i o n  d o l l a r s  (Northern Miner,  A p r i l  23,  1972) .  The d e p o s i t s  

a r e  r e l a t e d  t o  b i o t i t e  g r a n i t e  stocks and t h e  o r e  s h o o t s  occur  i n  pre- 

Ordovician and Ordovician ca rbona te  rocks  l o c a l i z e d  a l o n g  t h r u s t  f a u l t s  

where t h e  f a u l t s  a r e  c u t  by d i k e s .  

Withdrawal 4-B (11. A. 3) 

Location--Southwestem Nome quadrangle ,  southwestern  Seward Penin- 

s u l a .  

P r e s e n t  knowledge--Reconnaissance g e o l o g i c  mapping a t  1:63,360 s c a l e  

(Sainsbury and o t h e r s ,  1972a).  No geochemical  su rveys .  

Adequacy--The geo log ic  mapping is adequate  b u t  minor amounts o f  

geochemical  s t r e a m  sampling are needed. 

The m i n e r a l  r e s o u r c e  p o t e n t i a l  is probably  low t o  moderate i n  t h e  

p a r t  of t h e  b lock  ( d 6 5  p e r c e n t )  n o t  covered by c o a s t a l  and mora ina l  

d e p o s i t s .  The bedrock i n  t h e  b lock  is  s t r o n g l y  f a u l t e d  Pa leozo ic  marble 



and Precambrian schist i n t r u d e d  by lamprophyre and a l t e r e d  g r a n i t i c  d i k e s .  

The on ly  minera l  p roduc t ion  has been a s m a l l  q u a n t i t y  of p l a c e r  gold 

(Cobb, 1972) .  The a l t e r a t i o n  and r e c r y s t a l l i z a t i o n  of t h e  marble t o g e t h e r  

w i t h  t h e  abundant d i k e s  may i n d i c a t e  a b u r i e d  p l u t o n  w i t h  which minera l  

d e p o s i t s  might b e  a s s o c i a t e d .  

Withdrawal 4-C (1l.A. 3) 

Location--Baldwin P e n i n s u l a ,  Kotzebue and Selawik quadrangles  

P r e s e n t  information--1:250,000-scale g e o l o g i c  mapping ( P a t t o n  and 

M i l l e r ,  196 8) 

Adequacy--The p r e s e n t  g e o l o g i c  i n f o r m a t i o n  i s  adequate  s i n c e  t h e  block 

i s  composed e n t i r e l y  of Q u a t e r n a r y  s u r f i c i a l  d e p o s i t s .  Geophysical  s t u d i e s  

would b e  n e c e s s a r y  t a  adequa te ly  a s s e s s  t h e  pet roleum p o t e n t i a l .  

The m e t a l l i c  minera l  p o t e n t i a l  i s  low s i n c e  t h e  e n t i r e  b lock  i s  

covered by a t h i c k  s e c t i o n  o f  unconso l ida ted  Quaternary s i l t s  and g l a c i a l  

outwash d e p o s i t s .  There may b e  some petroleum p o t e n t i a l ,  however, s i n c e  

t h e  T e r t i a r y  d e p o s i t s  t h a t  have been found a t  s c a t t e r e d  l o c a l i t i e s  a long  

t h e  s o u t h e r n  p a r t  of t h e  Kobuk-Selawik Lowland and t h e  n o r t h e r n  Seward 

P e n i n s u l a  s u g g e s t  the p o s s i b i l i t y  o f  a  T e r t i a r y  sedimentary  b a s i n  under- 

l y i n g  t h e  a r e a .  

Withdrawal 4-D (17.d.l) 

Location--Central  Seward Pen insu la  i n c l u d i n g  p a r t s  o f  t h e  Candle,  

Solomon, Bendeleben, and T e l l e r  quadrangles .  

P r e s e n t  knowledge--Complete 1:250,000-scale mapping and reconna i ssance  

1:63,360-scale mapping f o r  about  h a l f  o f  the block  ( M i l l e r ,  i n  prep. ;  



Sainsbury, i n  p rep . ;  Sainsbury and o t h e r s ,  1969,  1970). Geochemical map- 

ping inc luding  rock and stream sediment sampling f o r  about ha l f  of t h e  

block (Mi l le r  and o t h e r s ,  1971; Asher, 1970; Miller and o t h e r s ,  i n  prep. ;  

Sainsbury and o t h e r s ,  1969; Herreid,  1965).  

Adequacy--The geologic  map coverage i s  adequate but some a d d i t i o n a l  geo- 

chemical mapping would be necessary i n  t h e  c e n t r a l  Bendeleben Mountains. 

The block has medium t o  high mineral  resource p o t e n t i a l .  It inc ludes  

major p a r t s  of t he  Council ,  Kougarok, and Fairhaven placer gold mining 

d i s t r i c t s  which have a pas t  production of about $2-$3 mi l l i on  (Cobb , 1972) . 
Small amounts of a rgen t i f a rous  galena have been mined a t  two l o c a l i t i e s  

and known prospec ts  of l e a d ,  s i l ve r ,  molybdenum, and gold occur i n  the 

block (Berg and Cobb, 1967; Mi l l e r  and o t h e r s ,  1971; Sainsbury and o t h e r s ,  

1969, 1970). The geology of the block is  va r i ed  and inc ludes  both low- 

and high-grade metamorphic rocks,  carbonates ,  and g r a n i t i c  i n t r u s i v e s .  

The s t r u c t u r e  is  complex and dominated by thrust and normal f a u l t i n g .  

Har r i s '  (1968) g e o s t a t i s t i c a l  study of t h e  southern edge of t h i s  block 

sugges ts  a t o t a l  resource e s t ima te  of over a b i l l i o n  d o l l a r s .  

Withdrawal 4-E (17.d.l)  

Location--Western Solomon quadrangle. 

Present  knowledge--Complete reconnaissance geologic mapping a t  1:63,360 

s c a l e  (Sainsbury and o t h e r s ,  1972b, 1 9 7 2 ~ ) .  The pas t  h i s t o r y  of p l ace r  

(Cobb, 1972) and lode  (Berg and Cobb, 1967) gold production has been recorded. 



Adequacy--Geologic map coverage i s  adequate .  There is  no stream- 

sediment sampling coverage a v a i l a b l e  but block h a s  been a c t i v e l y  pros- 

pected f o r  50 y e a r s .  

The b lock  h a s  low t o  moderate minera l  p o t e n t i a l  (Sainsbury and o t h e r s ,  

1972b, 1 9 7 2 ~ ) .  It i n c l u d e s  a few small p l a c e r  gold-mining d i s t r i c t s  

(Cobb, 1972) and t h e  Big Hurrah l o d e  gold  mine, t h e  l a r g e s t  l o d e  go ld  

mine on t h e  Seward P e n i n s u l a  (Berg and Cobb, 1967).  Th i s  mine produced 

about 10,000 oz .  05 gold  from 1900 t o  1940 b u t  i s  p r e s e n t l y  i n a c t i v e .  

Other  l o d e  gold p r o s p e c t s  o c c u r  i n  t h e  immediate area. Most o f  the block  

i s  u n d e r l a i n  by t h r u s t - f a u l t e d  s c h i s t s  and ca rbona tes  w i t h  m i n e r a l i z a t i o n  

concen t ra ted  i n  a g r a p h i t i c  s c h i s t .  

Withdrawal 4-F (17.d.2) 

Location--Kobuk-Selawik Lowland 

P r e s e n t  knowledge--Complete 1:250,000-scale g e o l o g i c  mapping ( P a t t o n  

and Miller, 196 8). 

Adequacy--The g e o l o g i c  map coverage i s  adequate  and stream-sediment 

sampling is n o t  necessa ry  since most of t h e  a r e a  i s  covered by Qua te rnary  

unconso l ida ted  sediments .  A n  aeromagnet ic  su rvey  would be r e q u i r e d  f o r  

e s t i m a t i n g  pet roleum p o t e n t i a l .  

The b lock  h a s  low m e t a l l i c  m i n e r a l  p o t e n t i a l  a l though  t h e  p o s s i b i l i t y  

o f  b u r i e d  a l k a l i n e  complexes w i t h  a s s o c i a t e d  r a r e - e a r t h  d e p o s i t s  cannot  be 

t o t a l l y  d i smissed  ( M i l l e r  and Anderson, 1969) .  The a r e a  does have low t o  

moderate pet roleum p o t e n t i a l  s i n c e  t h e  Kobuk-Selawik Lowland may be  under- 

l a i n  by a b a s i n  of T e r t i a r y  sedimentary  rocks  ( P a t t o n ,  1971) .  



Withdrawal 4-G (17.d.2) 

Location--Northern Seward P e n i n s u l a  

P r e s e n t  knowledge--Reconnaissance 1:250,000-scale geo log ic  mapping 

s o u t h  of 66' N, (Sa insbury ,  1970) ;  o n l y  a broad reconna i ssance  1:500,000- 

s c a l e  compi la t ion  (Hopkins, unpubl ished)  i s  a v a i l a b l e  f o r  a r e a s  n o r t h  of 

66' N. which c o n s t i t u t e s  most of t h e  b lock ,  

Adequacy--Geologic mapping has n o t  been completed f o r  much of  t h e  b lock  

b u t  p a s t  work i n d i c a t e s  t h a t  most of t h e  b lock  i s  u n d e r l a i n  by Quaternary 

b a s a l t s  and unconso l ida ted  sediments .  Geologic mapping and minera l  d e p o s i t s  

s t u d i e s  have been done i n  the a r e a  around Ear  Mountain and sou th .  P r e s e n t  

knowledge is probably  s u f f i c i e n t  t o  adequa te ly  c l a s s i f y  t h e  b l ~ c k  i n  

regard  t o  m e t a l l i c  m i n e r a l s  b u t  a mapping program i n  t h e  Kotzebue and 

Shishmaref quadrangles  would b e  n e c e s s a r y  t o  e s t i m a t e  t h e  p e t r o l e m a n d  c o a l  

p o t e n t i a l .  

The b lock  h a s  low m e t a l l i c  m i n e r a l  r e s o u r c e  p o t e n t i a l ;  t h e  Ear Moun- 

t a i n  a r e a  h a s  been a c t i v e l y  exp lored  f o r  t i n  by s u r f a c e  p r o s p e c t i n g ,  

d r i l l i n g ,  and d r i f t i n g  (Berg and Cobb, 1967).  Some t i n  m i n e r a l i z a t i o n  

h a s  been found and a b e r y l l i u m  geochemical anomaly surrounds t h e  b i o t i t e  

g r a n i t e  of t h e  Ear  Mountain s t o c k  which i n t r u d e s  l i m e s t o n e  and s l a t e  (Sains-  

bury ,  1963) .  For most of t h e  b l o c k ,  t h e  cover  of Quaternary sediments  

and basalts s u g g e s t s  a  low m e t a l l i c  p o t e n t i a l ;  t h e r e  is  a  p o s s i b i l i t y  

of pet roleum and c o a l ,  however, i n  t h e  n o r t h e r n  p a r t .  



Withdrawal 4-H (17.d.2) 

Location--1muruk Lake a r e a ,  c e n t r a l  Seward Peninsula.  

Present knowledge--Geologic mapping a t  1 : 125,000 s c a l e  (Hopkine, 1963) . 
Adequacy--The geologic  mapping is  adequate and no geochemical sampling 

is necessary because of the geology of t h e  block. 

The area has a low mineral  resource p o t e n t i a l .  Most of t h e  block i s  

under la in  by a t h i ck  p i l e  of Quaternary basalt; only along t h e  southern and 

e a s t e r n  edges are g r a n i t e  and o the r  crystalline rocks found. The only re- 

ported mineral  depos i t s  a r e  beds of d ia tomi te  which range i n  thickness from 

4 t o  10 f e e t  and have a su r f ace  a r e a  of about 70 ac re s  (Hopkins, 1963).  

Withdrawal 4-1 (17.d.2) 

Location--Southwestern Seward Peninsula.  

Present  knowled~e--Complete reconnaissance 1:250,000-scale geologic  

mapping (Sainsbury , 1970) ; Sainsbury and o the r s ,  i n  prep. ) , some 1 : 63,360 

mapping (Humel,  1962; Sainsbury and o t h e r s ,  1969).  

Adequacy--The geologic  map coverage is sufficient bu t  a d d i t i o n a l  

geochemical sampling is needed i n  some areas. 

The mineral  resource p o t e n t i a l  of this block i s  h igh ,  with numerous 

repor ted  prospec ts  of lode gold,  i r o n ,  tungs ten ,  lead,  z inc ,  s i l v e r ,  cop- 

per ,  and antimony (Berg and Cobb, 1967) and small  production of lode  gold,  

s c h e e l i t e ,  and graphi te .  A b a r i t e - f l u o r i t e  depos i t  has been found inunedi- 

ately south of  t h e  block (Brobst and o t h e r s ,  1971). The block includes 

pa r t  of t he  Nome placer gold d i s t r i c t  which had a production of more than 

100 m i l l i o n  d o l l a r s  (Cobb, 1972;  Lu and others, 1968). The withdrawal is 

under la in  by f a u l t e d  carbonate  and metamorphic rocks cu t  by small g r a n i t i c  

bosses and dikes wi th  widespread mine ra l i za t ion .  Harris' (1968) geosta- 

t i s t i c a l  s tudy  gave an est imated va lue  of over 500 m i l l i o n  d o l l a r s  f o r  the  

area. 49 



Withdrawal 4-5 (17.d.2) 

Location--South-central Seward Peninsula .  

Presen t  knowledge--Complete reconnaissance 1:63,360 s c a l e  geologic  

mapping (Sainsbury and o t h e r s ,  1972b) and records of pas t  product ion and 

prospec t ing  (Cobb, 1972). 

Adequacy--The presen t  knowledge i s  adequate f o r  a p re l iminary  mineral  

resource p o t e n t i a l  a p p r a i s a l .  

The withdrawal block has  a low t o  moderate mineral  resource  p o t e n t i a l .  

It i s  under la in  by t h rus t - f au l t ed  carbonates  and s c h i s t s  of Precambrian 

and Paleozoic  age. Past mineral. product ion has been chiefly p lace r  gold 

with a t o t a l  va lue  of less than a m i l l i o n  d o l l a r s  ( ~ o b b ,  1972; Lu and 

o t h e r s ,  1968).  

Withdrawal 4-K (17.d.2) 

Location--Southeastem Seward Peninsula .  

Presen t  knowledge--Complete 1:250,000-scale geo log ica l  and geochemical 

mapping (Mi l l e r ,  i n  prep . ) .  

Adequacy--The present knowledge is adequate f o r  p re l iminary  mineral  

resource  p o t e n t i a l  a p p r a i s a l .  

The mineral  p o t e n t i a l  of t h e  block is  low. The withdrawal is  under- 

l a i n  c h i e f l y  by Cretaceous g r a n i t i c  rocks i n t rud ing  Precambrian metamor- 

phic  rocks.  There has  been no pas t  mineral  production and recent  geologic  

and geochemical mapping has not  d i s c lo sed  any a r e a s  wi th  anomalous metals .  
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SUBREGION 5 (YIIKON-KOPUKUK PROVINCE) 

The Yukon-Koyukuk Prov ince  i s  a broad t r i angu la r - shaped  d e p r e s s i o n  of 

Cretaceous  sedimentary  and v o l c a n i c  rocks  bordered  on three sides by a 

metamorphic complex of Pa leozo ic  age. About h a l f  of t h e  p rov ince  is under- 

l a i n  by Quaternary a l luv ium i n  three s e p a r a t e  lowland a r e a s ;  t h e  Koyukuk 

F l a t s ,  the Kanut i  F l a t s ,  and the Kobuk-Selawik Lowlands. P a r t s  of the 

prov ince  are of i n t e r e s t  f o r  t h e i r  pet roleum p o s s i b i l i t i e s ,  p a r t i c u l a r l y  

t h e  a l l u v i a t e d  lowlands and t h e  c o a s t a l  a r e a s  b o r d e r i n g  Kotzebue and Nor- 

t o n  Sounds ( P a t t o n ,  1971).  I n  a d d i t i o n ,  p a r t s  of t h e  p rov ince  and ad jo in -  

i n g  b o r d e r l a n d s  a r e  cons idered  t o  have h i g h  p o t e n t i a l  f o r  b a s e  and p r e c i o u s  

metal d e p o s i t s .  These i n c l u d e  t h e  Cretaceous  v o l c a n i c  and i n t r u s i v e  com- 

p l e x  of t h e  Hogatza t r e n d  where n o t a b l e  amounts of gold  have been mined 

(Cobb, 1968a) ,  and the  metamorphic complex o f  the Kaiyuh Mountains (Cobb, 

1968b) and Ruby d i s t r i c t  (Cobb, 1968c) where gold  and small amounts of 

l e a d  and s i l ve r  have been produced. 

Subregion 5 c o n t a i n s  15 i n d i v i d u a l  wi thdrawal  b l o c k s ;  e i g h t  under 

l l . A . 3 ,  f o u r  under 17.d.1,  and t h r e e  under 17.d.2.  The t o t a l  area wi th-  

drawn under t h e s e  c a t e g o r i e s  is  24,000 s q u a r e  m i l e s .  

Withdrawal 5-A ( 1 7 . d . l )  

Location--A 6,085-square-mile b l o c k  e x t e n d i n g  along the Norton Sound- 

Koyukuk d i v i d e  from t h e  Kobuk-Selawik Lowlands southward t o  t h e  Nula to  

River .  I n c l u d e s  p a r t s  of t h e  Selawik,  Shungnak, Candle,  Kateel R i v e r ,  

Norton Bay, and Nulato  quadrang les .  

P r e s e n t  knowledge--Modern 1:250,000 scale geologic  mapping covers  the 

e n t i r e  b lock  ( P a t t o n  and M i l l e r ,  1968; Par ton and o t h e r s ,  1968; Patton, 

1966, 1967; Bicke l  and P a t t o n ,  1957; P a t t o n  and B i c k e l ,  1956; P a t t o n ,  un- 



publ i shed) ,  Geochemical i n v e s t i g a t i o n s  are confined t o  a 250-square-mile 

a r e a  i n  t h e  Selawik H i l l s  ( E l l i o t t  and Miller, 1969). 

Adequacy- h he nor thern  half  of t h i s  block covers t he  Hogatza t r end ,  a 

plutonic-volcanic  complex which o f f e r s  favorab le  prospec ts  f o r  finding metal- 

l i c  minera l s .  The southern hal f  is under la in  almost e n t i r e l y  by Cretaceous 

graywacke and mudstone and is considered t o  have a low minera l  resource  po- 

t e n t i a l .  

Addi t ional  geochemical sampling i n  Selawik H i l l s ,  southwestern Shungnak 

quarZrangle and northwestern Katee l  River quadrangle i s  requi red  f o r  prelimi- 

nary  minera l  resource  eva lua t ion  of t h e  Hogatza t rend .  

Withdrawal 5-B (17.d.2) 

Location--This block of 5,290 square m i l e s  i n  the  nor thern  and c e n t r a l  

p a r t  of t h e  Koyukuk F l a t s  inc ludes  p a r t s  of t h e  Kateel River ,  Melozitna,  

and Nulato quadrangles.  

Presen t  knowledge--A 250,000 s c a l e  geologic map is  complete i n  Katee l  

River  quadrangle (Pa t ton ,  1966), but mapping is  not complete in r h ~  Melozit- 

na and Nulato quadrangles.  No geochemical d a t a  a v a i l a b l e  f o r  any of t he  

block. 

Adequacy--Most of t h e  block l ies  wi th in  the Koyukuk F l a t s ,  a broad low- 

land  mantled by thick d e p o s i t s  of Quaternary alluvium. Along t h e  e a s t e r n  

and western margins, t h e  block l a p s  onto uplands composed of Cretaceous and 

T e r t i a r y  sedimentary and volcanic  rocks.  

The Koyukuk F l a t s  have long been regarded as a pos s ib l e  petroleum pro- 

v ince  (Mi l le r  and o t h e r s ,  1959) .  Scattered aeromagnetic p r o f i l e s  flown a- 

c r o s s  t h e  F l a t s  by t h e  U.S.G.S. suggest  tha t  at least part of the F l a t s  are 

under la in  a t  shallow depth by Cretaceous vo lcanic  rocks and thus a r e  unpro- 

mising f o r  petroleum (Z ie t z  and o t h e r s ,  1959; Pa t ton ,  1971).  However, u n t i l  

complete aeromagnetic coverage is  a v a i l a b l e  no f i n a l  eva lua t ion  of t h e  pet- 

roleum p o t e n t i a l  of t h i s  Large a r e a  can be made. 



The uplands along the western margin of t he  block a r e  made up la rge-  

l y  o f  Cretaceous sedimentary and v o l c a n i c l a s t i c  rocks which appear t o  have 

low mineral potential. The uplands along the e a s t e r n  margin inc lude  a 

wide v a r i e t y  of i n t e n s e l y  deformed volcanic ,  sedimentary, and i n t r u s i v e  

rocks of Cretaceous and T e r t i a r y  age which are poorly known and l a r g e l y  

unmapped. The genera l  s t r u c t u r a l  and l i t h o l o g i c  cha rac t e r  of these rocks 

sugges ts  t h a t  they may have a high base and ptecious.meta1 resource poten- 

t i a l .  

Geological and geochemical mapping are needed i n  t h e  Melazitna quad- 

rangle  along t h e  e a s t e r n  margin of the  block and complete aeromagnetic 

coverage i s  requi red  t o  app ra i se  t he  petroleum p o t e n t i a l  of the Koyukuk 

F l a t s .  



Withdrawal 5-C ( l l .A.3)  

Location--The 1,500 square m i l e s  of withdrawal 5-C a r e  along the  

nor thern  border  of t h e  Koyukuk F l a t s  inc lud ing  p a r t s  of t h e  P u r c e l l  

Mountains, Zane H i l l s ,  and I s a h u l t i l a  Mountains. 

Presen t  knowledge--This withdrawal is  completely covered by modern 

1:250,000 s c a l e  geologic  maps (Pa t ton  and Miller, 1966; Pa t ton ,  1966; 

Pa t ton  and o t h e r s ,  1968; Pa t ton  and Miller, unpublished).  Most of t h e  

a r e a  i s  a l s o  covered by geochemical sampling (Mi l le r  and F e r r i a n s ,  1968; 

Mi l l e r ,  1969). 

Adequacy--The bedrock i s  c h i e f l y  of Cretaceous vo l can i c  and g r a n i t i c  

rocks although t h e  southern  edge of t h e  block inc ludes  a l l u v i a t e d  lowlands 

of the Koyukuk Flats. The withdrawal conta ins  t h e  Hog River gold p l ace r  

mine. Geochemical sampling i n d i c a t e s  s e v e r a l  a r ea s  favorab le  f o r  pros- 

pec t ing  (Mi l le r  and Fe r r i ans ,  1968): (1) l e ad ,  copper, and s i l v e r  near  

Sun Mountain, (2) uranium and thorium a t  Caribou Mountain, (3)  gold on Clear  

Creek, and (4) l e ad  and s i l v e r  on the south  s i d e  of P u r c e l l  Mountains. 

Overa l l ,  t h e  block i s  considered t o  have a very high p o t e n t i a l  f o r  

both base  and prec ious  meta l s .  The e x i s t i n g  geologic  and geochemical 

information i s  considered adequate f o r  p re l iminary  minera l  resource  poten- 

t i a l  eva lua t ions .  

Withdrawal 5-D ( l l .A.3)  

Location--Withdrawal 5-D c o n s i s t s  of about 650 square mi les  i n  a narrow 

north- t rending block extending from t h e  Indian Mountains near  Hughes north-  

ward ac ros s  t h e  Koyukuk and Alatna v a l l e y s  t o  t h e  Alatna H i l l s .  

P resen t  knowledge--The block i s  completely covered by modern 1:250,000 

s c a l e  geologic  mapping (Pa t ton  and M i l l e r ,  1966),  and some geochemical sampling 

has been done i n  the Ind ian  Mountains along t h e  southern edge of the block 
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(Mi l l e r ,  1969) . 
Adequacy--Bedrock c o n s i s t s  c h i e f l y  of graywacke and mudstone of Cre- 

taceous age. South of t he  Koyukuk River t he se  rocks a r e  intruded by two 

small  quar tz  monzonite p lu tons  and by swarms of small  f e l s i c  d ikes ,  The 

southern edge of t h e  block borders  the  Indian Mountain quar tz  monzonite 

p lu tons .  

The por t i on  of t he  block south of the  Koyukuk River appears  t o  have 

a h igh  minera l  p o t e n t i a l  because o f :  (1) t h e  widespread occurrence of 

p lu ton i c  and hypabyssal i n t r u s i v e  rocks (Patron and M i l l e r ,  1966), and 

( 2 )  t h e  occurrence of p l ace r  gold and base metal  s u l f i d e s  nearby a t  Utopia 

Creek (Cobb, 1968a; M i l l e r  and Fer r i ans ,  1968).  

The por t i on  of t h e  b lock  no r th  of t he  Koyukuk River is regarded as 

having low mineral  p o t e n t i a l .  

Additional geochemical mapping w i l l  be requi red  i n  o rde r  t o  make an 

adequate a p p r a i s a l  of the minera l  p o t e n t i a l  of t h e  p a r t  of t h e  block l y i n g  

south of t h e  Koyukuk River .  

Withdrawal 5-E (17 .d . I) 
Location--A 1,010 square-mile block i n  t h e  southern Wiseman and 

nor thern  B e t t l e s  quadrangles .  

Presen t  knowledge--The withdrawal i s  covered by modern 1:250,000 

scale mapping (Brosge and Re i se r ,  1971; Pa t ton  and Miller, i n  p repa ra t i on ,  a), 

No geochemical mapping is  available.  

Adequacy--The southern two-thirds of t he  block is  under la in  by Creta- 

ceous graywacke and mudstone with low minera l  resource p o t e n t i a l .  The 

nor thern  one-third is  under la in  by a Paleozoic  metamorphic and vo lcan ic  com- 

plex which may have mineral  resource p o t e n t i a l .  



Geochemical sampling is  needed f o r  p re l iminary  mineral  resource evalu- 

a t i o n  of t h e  nor thern  one-third of  t he  block. 

Withdrawal 5-F (11 .A. 3) 

Location--About 430 square  mi les  along the  Koyukuk River v a l l e y  south 

of B e t t l e s .  

Presen t  knowled*--Block i s  completely covered by modern 1:250,000 

s c a l e  mapping (Pat ton and Miller, i n  prepara t ion ,  a) .  No geochemical map- 

ping has  been done. 

Adequacy--The block is  under la in  c h i e f l y  by g l a c i a l  and a l l u v i a l  de- 

p o s i t s .  There a r e  a f e w  exposures of Cretaceous graywacke and mudstone 

i n  t he  western p a r t  of the Permo-Triassic vo lcan ic  rocks i n  t he  e a s t e r n  

p a r t .  

The a r e a  appears  t o  have low mineral  resource  p o t e n t i a l  based on pres- 

e n t ,  probably adequate da t a .  

Withdrawal 5-G (17.d.2) 

Location--Withdrawal 5-G i s  i n  the Kanuti  F l a t s  i n  t h e  c e n t r a l  p a r t  

of t h e  B e t t l e s  quadrangle and comprises about 1 ,115 square m i l e s  i n  a r ea .  

Presen t  knowledge--There is 1:250,000 s c a l e  geologic  mapping f o r  t h e  

e n t i r e  block (Pa t ton  and Miller, i n  p repa ra t i on ,  a) and the uplands along 

t h e  e a s t e r n  margin of t he  block are covered by geochemical mapping (Pa t ton  

and M i l l e r ,  1970; Pa t ton  and Miller, i n  p repa ra t i on ,  b ) .  

Adequacy--The western p a r t  of t h e  block covers  t h e  heav i ly  a l l u v i a t e d  

lowlands of  the Kanuti  F l a t s .  I f  t h e  Cretaceous sedimentary rocks which 

border t h e  F l a t s  on t h e  w e s t  and southwest extend beneath the al luvium, 

t h e  F l a t s  could o f f e r  petroleum p o s s i b i l i t i e s .  The e a s t e r n  part  of t h e  

block l a p s  onto t h e  Kokrines-Hodzana Highlands,  a complex geologic  t e r r a n e  



that includes Paleozoic pelitic schist, Permo-Triassic mafic and ultra- 

mafic rocks, Cretaceous granite, and Tertiary volcanic rocks. Geochemical 

and geological mapping indicates that this part of the block has a high 

potential for metallic minerals. 

In order to evaluate the petroleum possibilities of the Kanuti Flats, 

approximately 1,500 square miles of aeromagnetic mapping are required. 

Present geological and geochemical mapping are adequate for a preliminary 

mineral resource appraisal of the eastern part of the block in the Kokrines- 

Hodzana Highlands. 

Withdrawal 5-H (11 . A .  3) 

Location--About 860 square miles in Kanuti River drainage, including 

parts of the Kanuti Flats and the Kokrinee-Hodzana Highlands. 

Present knowledge--Block is covered by 1:250,000 scale geologic map- 

ping (Patton and Miller, in preparation, a; Chapman and Yeend, unpub- 

lished), and the part in the Kokrines-Hodzana Highlands is covered by geo- 

chemical mapping (Patton and Miller, 1970; Patton and Miller, in prepara- 

tion, b), 

Adequacy--The block straddles the southeastern boundary of the Yukon- 

Koyukuk province. The western part consists chiefly of Cretaceous gray- 

wacke and mudstone and is considered to have a low mineral potential. The 

eastern part, which includes Paleozoic schist, Permo-Triassic mafic and 

ultramafic intrusives, and Cretaceous granitic intrusives, appears to have 

a high potential (Pat ton and Miller, 1970) . 
Present geological and geochemical data are adequate for preliminary 

mineral resource potential evaluation. 



Withdrawal 5-1 (17.d.l) 

Location--Withdrawal 5-1 consists of 935 square miles in the south- 

western Melozitna quadrangle. 

Present knowledge--1:250,000 scale mapping is incomplete and no geo- 

chemical data is available. 

Adequacy--The block is underlain by complexly deformed Cretaceous 

graywacke and mudstone, Cretaceous granitic rocks, and Cretaceous and 

Tertiary volcanic rocks. The mineral potential of t h i s  block is unknown 

because there has been no geochemical sampling of any kind and only broad 

reconnaissance geologic mapping. 

A mineral resource appraisal will require complete regional 1:250,000 

scale mapping of the entire block, reconnaissance geochemical sampling of 

the entire block and detailed sampling around the granitic intrusive 

bodies. 

Withdrawal 5-J (Ll.A.3) 

Location--Withdrawal 5-J consists of about 470 square miles in the 

Nulato Hills west of the Koyukuk River. 

Present knowledge--The block is completely covered by 1:250,000 scale 

geologic mapping (Patton, 1966), but no geochemical data are available. 

Adequacy--Bedrock in the withdrawal is composed entirely of Cretaceous 

sandstone, conglomerate, and shale. The mineral resource potential is re- 

garded as low. No additional geological mapping is needed. 

Withdrawal 5-K (1L.A.3) 

Location--About 215 square miles in the Nulato Hills west of Nulato 

village. 



Present  knowledge--Geological mapping a t  1:250,000 s c a l e  Is complete 

(Bickel  and Pa t ton ,  1957; Pa t ton ,  unpubl ished) ,  No geochemical data a r e  

a v a i l a b l e ,  

Adequacy--The withdrawal is  under la in  by h igh ly  deformed Cretaceous 

graywacke and mudstone. The mineral  resource  p o t e n t i a l  appears  low, based 

on p re sen t ly  a v a i l a b l e  adequate da t a .  

Withdrawal 5-L (17.d.2) 

Location--The withdrawal c o n s i s t s  of  755 square miles i n  the  southern 

p a r t  of the  Koyukuk Flats and t h e  ad jo in ing  Kaiyuh Mountains. 

Presen t  knowledge--Geologic mapping of t h i s  block is  incomplete 

(Pat ton,  unpubl ished) ,  and no geochemical d a t a  are a v a i l a b l e .  

Adequacy--The Koyukuk F l a t s  are covered by Quaternary alluvium. 

Gravi ty  d a t a  i n d i c a t e  t h a t  t h i s  p a r t  of the F l a t s  i s  under la in  by a t h i c k  

wedge of Cenozoic sediments and thus may have petroleum p o s s i b i l i t i e s  

(Pa t ton ,  1971).  Kaiyuh Mountains c o n s i s t  of Paleozoic  s c h i s t  and l i m e -  

s t one ,  Cretaceous g r a n i t e ,  and Permo-Triassic mafic volcanic  and i n t r u s i v e  

rocks.  Mul t i va r i a t e  g e o s t a t i s  t i c a l  a n a l y s i s  by Har r i s  (1969) suggest  t h a t  

t h i s  p a r t  of the Kaiyuh Mountains has  very  high p o t e n t i a l  for base and 

precious metals--valued between $25,000 and $1,000,000 per square mi le .  

Small amounts of l e a d ,  s i l v e r ,  and p l ace r  gold have been produced from 

t h i s  a r e a  (Cobb, 1968b). 

Geological mapping and geochemical sampling a r e  needed i n  t h e  Kaiyuh 

Mountains f o r  a p p r a i s a l  of base and precious metal  resource  p o t e n t i a l ,  

Complete aerornagnetic coverage is needed f o r  eva lua t ion  of petroleum pos- 

s i b i l i t i e s  of t he  Koyukuk F l a t s .  



Withdrawal 5-M (17.d.l) 

Location--The withdrawal is a block of 2,180 square miles in the Nor- 

ton Bay and Unalakleet quadrangles. 

Present knowledge--Geological mapping at 1:250,OOO scale is complete 

for the entire block (Patton, unpublished; Bickel and Patton, 1957; Patton 

and Bickel, 1956) . No geochemical mapping is available. 

Adequacy--Most of the block is underlain by Cretaceous graywacke and 

mudstone and appears to have a low mineral potential. However, two small 

areas of granitic and volcanic rocks offer prospects for base and precious 

metal deposits. One area, located on the lower Ungalik River near Christ- 

mas Mountain, has produced small amounts of placer gold (Cobb, 1968b). 

The other area, located in the northern Unalakleet quadrangle, has not had 

any recorded production of minerals but appears to offer attractive possi- 

bilities because of the widespread occurrence of Cretaceous and Tertiary 

felsic plutons and hypabyssal intrusives. 

Geochemical sampling and detailed geologic mapping is needed in the 

Christmas Mountain area and in the part of the withdrawal block that lies 

south of the Unalakleet River. 

Withdrawal 5-N (ll.A.3) 

Location--The withdrawal consists of about 2,170 square miles in a 

narrow strip along the Yukon River between Kaltag and Grayling. 

Present knowledge--Geologic mapping at L:250,000 scale has been com- 

pleted in the northern part of the block in the Norton Bay and Nulato 

quadrangles (Patton, unpublished). Mapping is incomplete in the southern 

part of the block in the Unalakleet and Ophir quadrangles. No geochemical 

mapping is available in any of the block. 
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Adequacy--The geo log ic  terrane is  made up of Cretaceous sedimentary 

and Cretaceous and T e r t i a r y  vo l can i c  and hypabyssal i n t r u s i v e  rocks.  A 

smal l  g r a n i t i c  p lu ton  occurs  i n  t he  Blackburn H i l l s .  Known mineral  de- 

p o s i t s  i nc lude  Cretaceous coa l  d e p o s i t s  (Barnes,  1967) and a quartz-molyb- 

denum prospec t  (Cobb, 1968b). The c o a l  d e p o s i t s  appear gene ra l l y  t oo  t h i n  

and too complex s t r u c t u r a l l y  t o  support  l a rge - sca l e  mining. The prospec ts  

f o r  f i n d i n g  base and prec ious  meta l s  appear t o  be g e n e r a l l y  f avo rab l e  ex- 

cep t  in t h e  extreme no r the rn  p a r t  of t h e  b lock ,  

Geologic mapping and geochemical sampling i n  t h e  Unalakleet and Ophir 

quadrangles  are needed t o  provide d a t a  f o r  p re l iminary  a p p r a i s a l  of the 

mineral resource  p o t e n t i a l .  

Withdrawal 5-0 (11. A. 3) 

Location--Withdrawal 5-0 inc ludes  about 290 square  miles along t h e  

Yukon River near  Kokrines.  

P r e sen t  knowledge--No modern geologic o r  geochemical maps a r e  a v a i l -  

a b l e .  

Adequacy-- The p o r t i o n  of  the block south of t h e  Yukon River i s  under- 

l a i n  by a l l u v i a l  f i l l  and appears  t o  have low minera l  resource p o t e n t i a l .  

The p o r t i o n  no r th  of t h e  r i v e r  i nc ludes  a  mixed t e r s a n e  of Paleozoic  meta- 

morphic and Cretaceous g r a n i t i c  rocks.  Although l i t t l e  i s  known about 

t he se  rocks ,  t h e  f a c t  t h a t  they l i e  on s t r i k e  with  the gold- t in  p l a c e r  de- 

p o s i t s  of t h e  Ruby d i s t r i c t  (Cobb, 1968~) suggests t h a t  they may have a 

h igh  minera l  resource  p o t e n t i a l .  

Both geo log i ca l  and geochemical mapping are needed t o  e v a l u a t e  t h e  

resource  p o t e n t i a l  of t h e  a r e a  n o r t h  of t h e  Yukon River.  
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SUBREGION 6 (EAST-CENTRAL ALASKA) 

Subregion 6 i s  an a r e a  of r e g i o n a l l y  metamorphosed rocks  p r i m a r i l y  

of Pa leozo ic  age  f l anked  on t h e  n o r t h  and nor thwes t  by unmetamorphosed 

sedimentary  rocks  o f  Precambrian t o  T e r t i a r y  age.  G r a n i t i c  p l u t o n s  occur  

throughout  t h e  a r e a  and a r e  e s p e c i a l l y  l a r g e  and abundant i n  t h e  e a s t e r n  

p a r t .  Mafic and u l t r a r n a f i c  r o c k s ,  b o t h  metamorphosed and unmetamorphosed, 

a l s o  occur .  The n o r t h w e s t e r l y - t r e n d i n g  T i n t i n a  f a u l t  zone c r o s s e s  t h e  

n o r t h e a s t e r n  p a r t  of t h e  a r e a ,  and s e v e r a l  major nor thwes te r ly - t rend ing  

f a u l t s  a r e  known i n  t h e  nor thwes te rn  p a r t  of t h e  a r e a .  

Subregion 6 i n c l u d e s  s e v e r a l  gold  p l a c e r  a r e a s  o f  major s i g n i f i c a n c e  

i n  t h e  p a s t ,  and some p l a c e r  g o l d  is  s t i l l  be ing  produced w i t h  t h e  poten- 

t i a l  f o r  cont inued and p o s s i b l y  i n c r e a s e d  p roduc t ion .  The p o t e n t i a l  

e x i s t s  f o r  f i n d i n g  o t h e r  m e t a l s  i n  economical ly  f e a s i b l e  amounts a l though  

t h e r e  i s  no p roduc t ion  a t  p r e s e n t .  Asbestos and c o a l  a r e  known i n  t h e  

a r e a ,  and t h e  f i n d i n g  of pet roleum i s  a p o s s i b i l i t y .  

Withdrawal 6-A ( l l .A .3)  

Location--Mountainous a r e a  i n  t h e  c e n t r a l  p a r t  of t h e  Tanacross quad- 

r a n g l e ,  Yukon-Tanana Upland. 

P r e s e n t  knowledge--Published g e o l o g i c  map a t  1:250,000 ( F o s t e r ,  1970b). 

Not mapped o r  sampled geochemical ly .  Covered by aeromagnet ic  map, 

Adequacy--The a r e a  c o n s i s t s  of f a i r l y  high-grade metamorphic rocks  

c u t  by Mesozoic g r a n i t i c  i n t r u s i o n s  and f e l s i c  d i k e s  and s m a l l  i n t r u s i v e  

masses of probably  T e r t i a r y  age.  There are a l s o  mafic  and f e l s i c  v o l c a n i c  

rocks  of p robab le  T e r t i a r y  age.  There a r e  no p r e s e n t l y  known minera l  



occurrences,  bu t  some a spec t s  of t h e  geology a r e  favorab le .  Geologic 

mapping of the a r e a  i s  probably adequate f o r  p resen t  purposes but  geo- 

chemical sampling is  not .  Reconnaissance type stream-sediment sampling, 

coupled wi th  some bedrock geochemical sampling, is  needed. 

Withdrawal 6-B ( l l .A.3)  

Location--Mountainous a r e a  i n  t h e  no r th -cen t r a l  p a r t  of t h e  Eagle 

quadrangle and south-cent ra l  Charley River  quadrangle.  

Presen t  knowledge--Preliminary geo log ica l  maps at 1:63,360 a v a i l a b l e  

f o r  p a r t  of t h e  area (Clark and F o s t e r ,  1969a; Fos t e r  and Kei th ,  1968), 

and 1:250,000 geologic  mapping a v a i l a b l e  f o r  a l l  of the  a r e a  (Brabb and 

Churkin, 1969(1970); Fos t e r ,  1972). Geochemical d a t a  a v a i l a b l e  f o r  two- 

t h i r d s  of t h e  a r e a  (Eagle quadrangle) (Clark and Foster, 1969b; Fos ter ,  

1969b, 1970a, 1971b; Fos te r  and Yount, 1971). Geomagnetic d a t a  may become 

a v a i l a b l e .  

Adequacy--This geo log ica l ly  complex a r e a  inc ludes  t h e  T i n t i n a  f a u l t  

zone. Serpent in ized  u l t r a m a f i c  rocks and a wide v a r i e t y  of o the r  igneous 

rocks occur.  P l a c e r  gold has  been mined and geochemical sampling i n d i c a t e s  

h igher  than normal background amounts of s e v e r a l  meta l s .  Information i n  t h e  

Eagle quadrangle is  probably adequate f o r  a p re l iminary  minera l  resource  

p o t e n t i a l  a p p r a i s a l ,  bu t  a d d i t i o n a l  geochemical data is  needed i n  t h e  

Charley River A-3 quadrangle.  Stream-sediment sampling along wi th  bedrock 

sampling and a d d i t i o n a l  s tudy of greenstone and u l t r a m a f i c  bodies  i s  needed 

i n  t h e  Charley River A-3 quadrangle.  

Withdrawal 6-C ( l l .A.3)  

Location--Withdrawal 6-C i s  loca t ed  i n  t h e  no r theas t e rn  p a r t  of t he  



Charley River  quadrangle  and i n c l u d e s  t h e  Kandik Basin.  

P r e s e n t  knowledge--The a r e a  i s  mapped g e o l o g i c a l l y  a t  a s c a l e  of 

1:250,000 (Brabb and Churkin,  1969(1970)) ,  b u t  no geochemical sampl ing 

h a s  been done.  

Adequacy--The a r e a  c o n s i s t s  p r i m a r i l y  o f  fo lded  and f a u l t e d  sedimen- 

t a r y  rocks  rang ing  i n  age from Precambrian t o  T e r t i a r y .  Some small igneous 

i n t r u s i o n s  occur .  Loca l ly  t h e r e  is  p o s s i b l e  pet roleum p o t e n t i a l ,  p a r t i -  

c u l a r l y  i n  t h e  a r e a  between t h e  Kandik and Nat ion Rivers. The p o s s i b i l i t y  

of stratiform copper d e p o s i t s  and o t h e r  m i n e r a l i z a t i o n  needs t o  be con- 

s i d e r e d .  Geologic  mapping i s  probably  adequate  f o r  most purposes ,  b u t  

geochemical sampling and m i n e r a l  e v a l u a t i o n  i s  needed. 

Withdrawal 6-D (17. d. 1 )  

Location--Withdrawal 6-D i n c l u d e s  t h e  e a s t e r n  p a r t  of t h e  Tanacross  

quadrang le ,  much of t h e  Eagle  quadrang le ,  and t h e  e a s t e r n  Big Delta quad- 

r a n g l e .  

P r e s e n t  knowledge--The Tanacross  and Eagle  quadrang les  a r e  mapped 

g e o l o g i c a l l y  a t  1:250,000 ( F o s t e r ,  1970b, 1972), and some areas a r e  

mapped a t  1:63,360 (Clark  and F o s t e r ,  1969a; F o s t e r ,  1969a; F o s t e r  and 

K e i t h ,  1968) .  The Big Delta quadrang le  i s  n o t  mapped. The Eag le  quad- 

r a n g l e  h a s  been geochemical ly  sampled (Clark  and F o s t e r ,  1969b; F o s t e r ,  

1969a, 1970a, 1971a; F o s t e r  and Cla rk ,  1969; F o s t e r  and Yount, 1971) but  t h e  

Tanacross  and Big D e l t a  quadrang les  have n o t .  An aeromagnet ic  map i s  

a v a i l a b l e  f o r  t h e  Tanacross  quadrangle .  

Adequacy--This i s  an a r e a  o f  poor ly  exposed,  f a i r l y  h igh  g rade  meta- 

morphic rocks  complexly i n t r u d e d  by Mesozoic and T e r t i a r y  g r a n i t i c  rocks .  



Also inc luded  a r e  l a r g e  a r e a s  of v o l c a n i c  rocks .  Recent e x p l o r a t i o n  i n  

t h e  Tanacross  quadrang le  h a s  i n d i c a t e d  a p o s s i b i l i t y  of porphyry copper 

d e p o s i t s .  P l a c e r  go ld  h a s  been mined i n  t h e  e a s t e r n  Big Delta and Eagle  

quadrang les  and is  s t i l l  mined a t  s e v e r a l  p l a c e s  i n  t h e  Eagle  quadrangle .  

There a r e  i n d i c a t i o n s  o f  o t h e r  meta l s  o f  p o s s i b l e  commercial s i g n i f i c a n c e ,  

i n c l u d i n g  s i l v e r ,  antimony, molybdenum, l e a d ,  z i n c ,  and tungs ten .  Asbestos  

and c o a l  occur .  Geologic  and geochemical  i n f o r m a t i o n  i s  inadequa te  i n  the 

Big Delta quadrang le  (and a s m a l l  a d j a c e n t  p a r t  of t h e  M t ,  Hayes quadrangle)  

and geochemical  in fo rmat ion  inadequa te  i n  t h e  Tanacross  quadrangle .  Geo- 

l o g i c  mapping a t  a minimum s c a l e  of 1:250,000 i s  needed i n  t h e  Big D e l t a  

quadrang le ,  and reconnaissance- type geochemical  sampling i s  needed i n  a l l  

p a r t s  of t h e  a r e a  excep t  t h e  Eagle  quadrangle .  

Withdrawal 6-E (17. d. 1 )  

Location--This a r e a  i s  most ly  i n  t h e  C i r c l e  quadrang le  b u t  i n c l u d e s  

some of  t h e  n o r t h e a s t e r n  p a r t  of t h e  Livengood quadrang le  and a small p a r t  

of t h e  w e s t e r n  Char ley River  quadrangle .  

P r e s e n t  knowledge--Lit t le in fo rmat ion  is a v a i l a b l e  on the geology 

and m i n e r a l  p o t e n t i a l  o f  t h e  C i r c l e  and Big D e l t a  quadrang les ,  b u t  t h e  

Livengood and Char ley River  quadrangles  a r e  mapped g e o l o g i c a l l y  a t  1:250,000 

s c a l e  (Brabb and Churkin,  1969(1970);  Chapman and o t h e r s ,  1971; F o s t e r  and 

Chapman, 1967).  Geochemical d a t a  are l a c k i n g  for most of t h e  a r e a .  

Adequacy--The geology of the C i r c l e  quadrangle  is complex and poor ly  

known, a l though  i t  i n c l u d e s  p r e v i o u s l y  impor tan t  go ld  p l a c e r  mining a r e a s ,  

Much of  t h e  a r e a  is a metamorphic t e r r a n e  c u t  by Mesozoic a n d ( o r )  T e r t i a r y  



g r a n i t i c  i n t r u s i o n s ,  a l though  t h e r e  are some s m a l l  complex a r e a s  of  l i t t l e  

metamorphosed sedimentary  rocks .  I n  o r d e r  t o  p r e p a r e  a m i n e r a l  r e s o u r c e  

p o t e n t i a l  a p p r q i s a l ,  g e o l o g i c  mapping and geochemical sampling would be 

r e q u i r e d  f o r  t h e  C i r c l e  quadrangle  and a d d i t i o n a l  geochemical d a t a  would 

b e  r e q u i r e d  f o r  t h e  Livengood quadrangle .  

Withdrawal 6-F (17.d.2) 

Location--The a r e a  i n c l u d e s  t h e  Yukon River  and a d j a c e n t  a r e a s ,  t h e  

remote nor thwes te rn  p a r t  o f  t h e  Eagle  quadrang le ,  t h e  sou thwes te rn  p a r t  

of t h e  Char ley River  quadrang le ,  and s m a l l  p a r t s  of t h e  Big D e l t a  and 

C i r c l e  quadrangles .  

P r e s e n t  knowledge--The Char ley River  and Eagle  quadrang les  a r e  mapped 

g e o l o g i c a l l y  a t  1:250,000 s c a l e  (Brabb and Churkin, 1969(1970); F o s t e r ,  

1972),  and t h e  Eagle  quadrangle  has  been geochemical ly  sampled (Cla rk  and 

F o s t e r ,  1969b; F o s t e r ,  1969a, 1970a, 1971b; Foster and Cla rk ,  1969; F o s t e r  

and Yount, 1971) .  The Char ley River  map a r e a  h a s  n o t  been geochemical ly  

sampled o r  f u l l y  e v a l u a t e d  f o r  m i n e r a l  r e s o u r c e  p o t e n t i a l .  The s m a l l  p a r t  

of t h e  B i g  D e l t a  quadrangle t h a t  i s  i n c l u d e d  h a s  n o t  been mapped geo log i -  

c a l l y  o r  geochemical ly .  

Adequacy--The T i n t i n a  f a u l t  zone cu t s  t h e  area into two v e r y  d i f f e r e n t  

g e o l o g i c a l  p rov inces :  t o  t h e  n o r t h  of t h e  f a u l t  zone a r e  fo lded  and 

f a u l t e d  sedimentary  rocks  o f  Precambrian t o  T e r t i a r y  age;  s o u t h  of t h e  

f a u l t  zone i s  a complex metamorphic t e r r a n e  t h a t  h a s  been i n t r u d e d  by 

s e v e r a l  k i n d s  and ages  of igneous  rocks .  The f a u l t  zone has l o n g  been 

suspec ted  t o  be  a major f a c t o r  i n  the m i n e r a l i z a t i o n  of t h e  a r e a ,  b u t  i t  

h a s  n o t  been s t u d i e d  i n  d e t a i l .  



The area i n c l u d e s  gold  p l a c e r  mines and p r o s p e c t s  f o r  o t h e r  m e t a l s  

such a s  copper ,  Good q u a l i t y  l i m e s t o n e  and c l a y  d e p o s i t s  occur .  Geo- 

chemical  i n f o r m a t i o n  i s  inadequa te  f o r  much of this a r e a  and g e o l o g i c  

in format ion  i s  inadequa te  f o r  a  small p a r t  of t h e  a r e a .  

The p a r t  of wi thdrawal  6-F inc luded  i n  t h e  Char ley River  quadrangle  

h a s  had minera l  p roduc t ion  and h a s  p o t e n t i a l  f o r  f u t u r e  minera l  p roduc t ion .  

P l a c e r  gold  h a s  been mined from a t  l e a s t  f i v e  l o c a t i o n s :  Woodchopper 

Creek, Coal Creek, Sam Creek,  Four th  o f  J u l y  Creek, and Ruby Creek (Cobb, 

1967) .  The f u t u r e  go ld  p o t e n t i a l  f o r  t h i s  area has n o t  been f u l l y  a s s e s s e d  

b u t  may be s i g n i f i c a n t .  Areas of Precambrian rock  c o n t a i n i n g  i r o n  o r e  

of p o s s i b l e  f u t u r e  economic s i g n i f i c a n c e  are a l s o  inc luded .  Subbitum- 

inous  c o a l  o c c u r s  i n  a d i s t r i c t  t h a t  roughly p a r a l l e l s  t h e  Yukon River  

on t h e  s o u t h  s i d e  and bi tuminous c o a l  h a s  been mined n e a r  t h e  mouth of  

t h e  Nat ion River .  

Geologic  and g k o c h e m i c d d a t a a r e  needed f o r  t h e  e a s t e r n  Big Delta 

quadrang le  and geochemical  and o t h e r  m i n e r a l  r e s o u r c e  d a t a  a r e  needed 

f o r  t h e  Charley River  quadrangle .  Reconnaissance geochemical  sampling i s  

recommended f o r  a l l  b u t  t h e  Eagle quadrangle ,  and a competent assessment  

o f  t h e  gold  and o t h e r  m i n e r a l  p o t e n t i a l  of t h e  a r e a  i n  t h e  Char ley River  

quadrang le  should b e  c a r r i e d  o u t .  



Withdrawal 6-G (17.d.2) 

Location--This area is in the northern part of the Livengood quad- 

rangle. 

Present knowledge--The area is geologically mapped at a sca le  of  

1:250,000 (Chapman and others, 1971) but geochemical data are not avail- 

able. 

Adequacy--The geologic mapping is probably adequate although more 

geochemical work is desirable. No mineral deposits are known in this 

withdrawal area. 
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SUBREGION 7 (CENTRAL ALASKA) 

Subregion 7 embraces about  15,000 s q u a r e  m i l e s  n e a r  t h e  geographic  

c e n t e r  of Alaska.  About 20 p e r c e n t  of  i t  i n  t h e  b a s i n  o f  t he  Yukon-Tanana 

Rivers  c o n s i s t s  of t h i c k l y  v e g e t a t e d  swampy lowlands u n d e r l a i n  by a l l u v i a l ,  

c o l l u v i a l ,  and e o l i a n  unconso l ida ted  d e p o s i t s  t h a t  a r e  l a r g e l y  p e r e n n i a l l y  

f r o z e n ,  Many of t h e  lower bedrock h i l l s  a r e  a l s o  h e a v i l y  mantled w i t h  

col luvium,  l o e s s ,  and v e g e t a t i o n .  

The o l d e s t  bedrock u n i t ,  which forms t h e  c o r e  of t h e  Yukon-Tanana Upland, 

i n c l u d e s  s c h i s t s ,  q u a r t z i t e s ,  s l a t e s ,  and p h y l l i t e s  of lower P a l e o z o i c  (pos- 

s i b l y  i n  p a r t  Precambrian) age.  Th is  u n i t  i s  f l a n k e d  on t h e  n o r t h  and west  

by lower P a l e o z o i c  sedimentary  and mafic igneous  rocks  t h a t  a r e  more o r  

less metamorphosed. The Rampart Group (Permian) ma£ i c  v o l c a n i c s  , c h e r t s  , 

t u f f s ,  and a r g i l l i t e s ,  and t h e  a s s o c i a t e d  basal t -diabase-gabbro T r i a s s i c  

i n t r u s i v e s  l i e  i n  t h e  n o r t h e r n  p a r t  of t h e  a r e a .  Cretaceous  o r  Ju ra -  

Cretaceous  c l a s t i c  r o c k s ,  a l l  a t  l e a s t  s l i g h t l y  metamorphosed, l i e  i n  a 

n o r t h e a s t - t r e n d i n g  b e l t  i n  t h e  c e n t r a l  e a s t e r n  p a r t  of t h e  a r e a ,  and prob- 

a b l y  ex tend  i n t o  t h e  sou thwes te rn  p o r t i o n  of t h e  a r e a .  Small  p a t c h e s  of 

T e r t i a r y  c l a s t i c  r o c k s ,  i n c l u d i n g  minor amounts of l i g n i t i c  c o a l ,  occur  

a l o n g  t h e  Yukon River .  There  a r e  s e v e r a l  smal l -  t o  moderate-s ize  g r a n i t e  

and q u a r t z  monzonite p l u t o n s  of Cre taceous-Ter t i a ry  age i n  t h e  n o r t h e r n  ha l f  

o f  t h e  a r e a ,  and some poor ly  mapped g r a n i t i c  p l u t o n s  i n  t h e  sou thwes te rn  

p a r t  of t h e  a r e a .  

Approximately 545,000 oz .  of p l a c e r  gold  (about  3 p e r c e n t  of t h e  S t a t e ' s  

t o t a l )  has been produced. The Manley Hot Springs-Tofty and t h e  Rampart 

d i s t r i c t s  account  f o r  n e a r l y  a l l  of t h i s .  C a s s i t e r i t e  i s  a s s o c i a t e d  w i t h  

some of t h e  p l a c e r  d e p o s i t s ,  and i n  t h e  former d i s t r i c t  s e v e r a l  hundred tons  



of  c o n c e n t r a t e s  were produced a s  a by-product.  A few l o d e  d e p o s i t s  and 

p r o s p e c t s  of antimony, l e a d ,  mercury,  g o l d ,  s i l v e r ,  manganese, chromium, 

and n i c k e l  a r e  known; most a r e  s m a l l  p r o s p e c t s ,  and t h e  on ly  known produc- 

t i o n  i s  a f e w  hundred t o n s  of high-grade s t i b n i t e  o r e  from t h e  d e p o s i t  on 

Sawtooth Mountain. 

The f u t u r e  m i n e r a l  r e s o u r c e  p o t e n t i a l  of t h i s  subreg ion  i s  low t o  mod- 

e r a t e  based on p r e s e n t  knowledge and mapping. However, f a v o r a b l e  s t r u c t u -  

r a l  s e t t i n g s  f o r  l o d e  d e p o s i t s  a r e  known o r  i n f e r r e d ,  p a r t s  of t h e  subreg ion  

have s c a r c e l y  been p r o s p e c t e d ,  and complete g e o l o g i c  mapping and e x p l o r a t i o n  

by aeromagnet ic ,  geochemical ,  and d r i l l i n g  methods are warran ted .  

Withdrawal 7-A ( l l .A .3)  

Location--About 500 s q u a r e  miles i n  t h e  southwest  q u a r t e r  of t h e  Liven- 

good quadrangle .  

P r e s e n t  knowledge--Geologic map on 1:250,000 scale (Chapman, Weber, 

and Taber ,  1 9 7 1 ) .  Some reconna i ssance  geochemical  sampling of bedrock and 

s t ream sed iment ,  p l o t t e d  on 1:250,000 s c a l e  map, has  been done (Chapman and 

Weber , 1972) .  

Adequacy--The b a s i c  g e o l o g i c  mapping of t h i s  b l o c k  i s  adequate f o r  

l a n d  u s e  d e c i s i o n s ;  t h e  d a t a  a r e  complete enough t o  compile 1:63,360 scale 

maps of most of t h i s  a r e a .  Seven bedrock u n i t s  are d i f f e r e n t i a t e d  and pas t  

p roduc t ion  of s m a l l  amounts of p l a c e r  go ld  and l o d e  antimony a r e  known. 

A d d i t i o n a l  geochemical  sampl ing i n  t h e  zones of h o r n f e l s  and d i k e  i n t r u s i o n s  

around 4 g r a n i t i c  p l u t o n s  should be  done i n  o r d e r  t o  better e v a l u a t e  i n d i c a -  

t i o n s  of p o s s i b l y  anomalous amounts of copper ,  l e a d ,  s i l v e r ,  and t i n  t h a t  

are shown by reconna i ssance  geochemical  coverage.  The s e r p e n t i n i t e  and 

maf ic  rock  u n i t  on Cascaden Ridge is a p o t e n t i a l  source  of nickel, chromium, 



and platinum. 

Owing to structural complexity and to many covered intervals, several 

faults and a complex anticline, the full lateral extent of several rock 

units are only generally indicated. Detailed aeromagnetic coverage, prior 

to additional field work, would be very helpful. A private aeromagnetic 

survey has been made over part of the block, and this may eventually be 

available, 

In summary, at least half of this block can be regarded as favorable 

for mineral exploration on the basis of present knowledge. 

Withdrawal 7-B (ll.A.3) 

Location--About 144 square miles, in 2 parcels, forming a N-S strip 

20 miles east of Tanana and extending from the Tanana River to just north 

of the Yukon River. 

Present knowledge--Existing published maps are inadequate or partly in 

error. Reports on placer tin areas by Wayland (19611, and Chapman, Coats, 

and Payne (1963) include some borderline portions of this area and are use- 

ful for supplementary data. Field work for reconnaissance 1:250,000 scale 

mapping of the northern 40 square miles was completed in 1971, and the re- 

mainder of the area will be covered in June 1972. Only a few geochemical 

samples have been collected in this area. 

Adequacy--The known bedrock in the area is schist, quartzite, phyllite, 

and slate with minor amounts of limestone and greenstone. Possibly small 

belts of serpentinite and Tertiary clastic rocks are included. About half 

of the area is covered by alluvium, and the rest is partly concealed by 

soil and ~eget~qtion, Some placer gold and tin deposits may be concealed, 

b u t  no significant metallization is known in the bedrock. In view of the 

small size of this block, the additional information that will be in hand 



i n  1972 should be adequate f o r  land use dec i s ions .  The minera l  depos i t  

p o t e n t i a l  is  be l ieved  t o  be  low. 

Withdrawal 7-C ( l l .A.3)  

Lc-dtion--About 760 square m i l e s  roughly along t h e  Yukon River i n  t he  

Tanana, Melozitna,  and Ruby quadrangles.  

Present  knowledge--Published geologic  maps are genera l ized  and incom- 

p l e t e .  Reconnaissance f i e l d  work f o r  a 1:250,000 s c a l e  map of 250 square 

m i l e s  of t h i s  a r e a  t h a t  is i n  t h e  Tanana quadrangle was completed i n  1971 

and w i l l  be  compiled i n  1972.  About 45 square  m i l e s  of t h e  block i s  

covered i n  a p l ace r  t i n  d e p o s i t s  r e p o r t  (Chapman, Coats,  and Payne, 1963).  

The Melozitna and Ruby 1:250,000 s c a l e  maps (Cass, 1959a, 1959b) a r e  cam- 

p i l e d  from o l d  maps and supplemented wi th  photogeology. 

Adequacy--Present information i s  not  adequate f o r  a pre l iminary  min- 

e r a l  resource  p o t e n t i a l  a p p r a i s a l .  Bedrock inc ludes  a u n i t  of  s c h i s t ,  

q u a r t z i t e ,  p h y l l i t e ,  and s l a t e  wi th  minor amounts of l imestone and green- 

s tone ,  t h e  Rampart Group, a g r a n i t i c  p lu ton  , and u n i t  of gne iss -hornfe l s .  

Poss ib ly  smal l  patches o f  T e r t i a r y  c l a s t i c  rocks a r e  presen t .  The s t ruc -  

t u r e  is  complex, and a segment of the Kaltag F a u l t  i s  inc luded ,  About 25 

percent  of t h e  area is covered by a l l u v i a l  d e p o s i t s ,  and a t  l e a s t  one-third 

of  t h e  bedrock i s  masked by colluvium and vege ta t ion .  

The known minera l  d e p o s i t s  are p l ace r  gold with minor amounts of t i n  

a s soc i a t ed .  Gold production has been smal l  and marginal ly  profitable. Too 

f e w  geochemical samples were c o l l e c t e d  i n  1971 t o  warrant  any conclusions,  

bu t  a l i m i t e d  amount of panning and prospec t ing  i n  e a r l i e r  years  revealed 

l i t t l e  promise of d e p o s i t s  o the r  than t h e  small  gold p l a c e r s  i n  the Grant 

Dome po r t i on  of t h e  area. 
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In view of the geologic setting, the gold and tin deposits, and the 

lack of adequate mapping and sampling, this area should be regarded as hav- 

ing some potential for mineral deposits. 

Withdrawal 7-D (17.d.l) 

Location--About 2,125 square miles in the southeastern part of the 

Ruby quadrangle and the central-western portion of the Kantishna River 

quadrangle. 

Present knowledge--Geologic knowledge of this block is based on sketchy 

1:250,000 scale maps from early-day pack train traverses by Eakin (1918) 

and Mertie and Harrington (1924). The 1:250,000 Ruby quadrangle (Cass, 

1959b)is based on this mapping plus some photogeologic interpretation. No 

geochemical sampling has been done. 

Adequacy--Mapping is inadequate for preliminary mineral resource po- 

tential evaluations. Apparently some or all of the lower Paleozoic eedi- 

mentary and metamorphic rocks, and the Cretaceous clastic rocks of the 

Livengood and Fairbanks quadrangles are present. Greenstones of probable 

lower Paleozoic age, rhyolitic and andesitic volcanic rocks of uncertain 

age, and several granitic plutons are approximately outlined. A consider- 

able portion of the block is covered by surficial deposits and vegetation, 

and rock exposures and accessibility are poor. 

The structure is complex and details are unknown. Certainly some major 

faults are present, and an alinement of several isolated placer gold  de- 

posits suggests an unrecognized significant fault that is parallel to the 

Iditarod-Nixon Fork ~ault . 
Although the onlv reported mineral deposits are 2 placer gold occurrences 

on the south-central edge of the block, the geological set tin^ is potentiallv 

favnrahl e f n r  m i n ~ r a l i  xatinn. 



Withdrawal 7-E (17.d.2) 

Location--About 2,500 square mi les  i n  t h e  nor thern  p a r t  of t h e  Kan- 

t i s h n a  River quadrangle,  the nor thern  and c e n t r a l  par t  of t h e  Ruby quad- 

r ang le ,  and small po r t i ons  i n  t h e  south-cent ra l  p a r t  of the Tanana quad- 

rangle  and i n  t h e  sou theas t e rn  corner  of the Melozitna quadrangle. 

Presen t  knowledge--Geologic knowledge of t h i s  block is  l i m i t e d  ro 

sketchy 1:250,000 s c a l e  maps from pack t r a i n  t r a v e r s e s  by Eakin (1918) and 

Mer t ie  and Harr ington (1924). The Ruby quadrangle 1:250,000 (Cass, 1959b) 

is based on t h i s  mapping p lu s  some photogeologic i n t e r p r e t a t i o n .  A small 

p a r t  of the a r e a  ad jacent  t o  t he  Yukon River  i s  shown on an open-f i le  

s t r i p  map 1:250,000 s c a l e  (Robinson, 1959),  and mapping of s u r f i c i a l  depos- 

i ts  is  based l a r g e l y  on a e r i a l  and photogeologic i n t e r p r e t a t i o n .  The small  

po r t i on  i n  t h e  Tanana quadrangle is  covered by Mertie's (1937) 1:500,000 

s c a l e  map, and i t  w i l l  be remapped dur ing  June 1972 as p a r t  of t h e  1:250,000 

s c a l e  Tanana quadrangle. 

Adequacy--Mapping is inadequate  f o r  minera l  resource p o t e n t i a l  evalu- 

a t i o n .  About 70 percent of t h e  block is  covered by a l l u v i a l  and e o l i a n  

s u r f i c i a l  d e p o s i t s  and is l a r g e l y  swampy vegetation-covered ground wi th  very 

few bedrock exposures. Some T e r t i a r y  c l a s t i c  and coaly rocks  are included 

i n  t h i s  p a r t  of t he  a r e a ,  but exposures are smal l  and rare and t h e  e x t e n t  

and th i cknes s  of t he se  rocks is  unknown. Bedrock inc ludes  lower Paleozoic 

sedimentary and metamorphic rocks and a small b e l t  of Cretaceous c l a s t i c  

rocks s i m i l a r  t o  t h o s e - i n  t h e  Tanana, Livengood, and Fairbanks quadrangles.  

There a r e  some greenstones of probable lower Paleozoic  age, one g r a n i t e  

pluton of unknown age and s i z e  i n  the southwest corner  of the block,  and a 

small  b e l t  of s e r p e n t i n i t e  is p re sen t  i n  t h e  northernmost s e c t i o n  of t h e  
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withdrawal.  Most of t he  bedrock i s  concealed by s o i l  and vege ta t ion .  

The only minera l  depos i t s  a r e  p l ace r  gold depos i t s ,  inc lud ing  some t i n ,  

i n  t h e  smal l  segment of t h i s  block i n  t he  Tanana quadrangle. The T e r t i a r y  

l i g n i t l c  coa l  probably has no economic value. Based on very l i t t l e  in fo r -  

mation, it appears t h a t  only about 10 percent  of t h i s  block may have a poten- 

t i a l  t h a t  would encourage explora t ion .  However, t he  s t r u c t u r e  is  undoubtedly 

complex, there may be s e v e r a l  s i g n i f i c a n t  concealed f a u l t s ,  inc lud ing  a 

segment of the Kaltag F a u l t ,  and o t h e r  i n t r u s i v e s  may be p re sen t ;  thus 

favorab le  s i t e s  f o r  mineral  d e p o s i t s  may e x i s t  beneath s u r f i c i a l  depos i t s  

of unknown, bu t  n o t  n e c e s s a r i l y  economically p r o h i b i t i v e ,  th icknesses .  

Withdrawal 7-F (17.d.2) 

Location--About 750 square  miles i n  t h e  e a s t e r n  p a r t  of t h e  Kantishna 

River quadrangle.  

Presen t  knowledge--No geologic  o r  geochemical mapping o r  other s t u d i e s  

a r e  publ ished.  

Adequacy--Mapping is inadequate  f o r  any proper eva lua t ion  of this 

block,  but  f i e l d  mapping i d t h i n  the block w i l l  no t  c o n t r i b u t e  much t o  a 

knowledge of o t h e r  than s u r f i c i a l  d e p o s i t s .  Poss ib ly  some bedrock o r  rub- 

b l e  could be found on t h e  low h i l l s  i n  the southern  p a r t  of t h e  b lock ,  and 

presumably would be  lower Paleozoic  sedimentary and metamorphic rocks 

similar t o  those i n  t h e  lower p a r t  of t h e  s e c t i o n  i n  the Fairbanks quad- 

rangle .  Poss ib ly  some T e r t i a r y  c l a s t i c  rocks  a r e  p re sen t .  The Id i t a rod -  

Nixon Fork Fau l t  might extend through t h e  southern p a r t  of the  block. 

No mineral d e p o s i t s  ate known o r  reported; t h e r e  is no basis f o r  

specu la t i ng  on t h e  p o t e n t i a l .  
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SUBREGION 8 (SOUTHWEST ALASKA) 

Rocks i n  subreg ion  8 c o n s i s t  of g n e i s s e s  and schis ts  of e a r l y  

Pa leozo ic  and Precambrian(?)  a g e s ,  ca rbona tes  of e a r l y  and middle  

Pa leozo ic  age ,  wackes, t u f f s ,  c h e r t s ,  lavas and minor l i m e s t o n e  of late 

~ a l e o z o i c  and e a r l y  Mesozoic ages ,  graywacke and s i l t s t o n e  of l a t e  

Mesozoic age,  and i n t e r m e d i a t e  and maf ic  l a v a s  of Cenozoic age.  Except 

f o r  t h e  l a t e  Cenozoic l a v a s ,  t h e  rocks  are g e n e r a l l y  t i g h t l y  fo lded  and 

broken by many f a u l t s .  They are i n t r u d e d  by more t h a n  100 s t o c k s  of 

g r a n i t i c  rock of Mesozoic age, thousands  of maf ic ,  i n t e r m e d i a t e ,  and 

s i l i c e o u s  d i k e s  and s e v e r a l  u l t r a m a f i c  bod ies .  

The subreg ion  c o n t a i n s  o u r  c h i e f  domest ic  p la t inum s o u r c e  and h a s  

been t h e  s o u r c e  o f  a p p r e c i a b l e  gold  and mercury p roduc t ion .  

Petroleum p o t e n t i a l  f o r  most o f  the subreg ion ,  where bedrock i s  

exposed,  i s  low because  t h e  rocks  are h i g h l y  deformed, we l l - indura ted  and 

nonporous. However, the d e l t a  r e g i o n  and a d j o i n i n g  c o n t i n e n t a l  s h e l f  

probably  h a s  a h i g h e r  pet roleum p o t e n t i a l .  Reconnaissance aeromagnet ic  

d a t a  i n d i c a t e  t h a t  deep sedimentary  b a s i n s  are p r e s e n t  benea th  the 

al luvium.  A w i l d c a t  w e l l  d r i l l e d  35 m i l e s  wes t  of Be the l  bottomed i n  

Cretaceous  sediments  a t  15,000 f e e t .  P r i v a t e  s o u r c e s  r e p o r t e d  t h a t  t h e  

s trata are on ly  s l i g h t l y  deformed and t h a t  t h e  w e l l  p e n e t r a t e d  about  

30 feet of porous rock  which con ta ined  some i n d i c a t i o n  of o i l .  

D e t a i l e d  geophys ica l  data which show t h e  s i z e ,  s h a p e a n d  dep th  o f  

t h e  sedimentary  b a s i n s  would p rov ide  a u s e f u l  t o o l  i n  e v a l u a t i n g  t h e  

pet roleum p o t e n t i a l .  Commercial aerornagnetic d a t a  i n  t h e  delta a r e a  is 

p r e s e n t l y  a v a i l a b l e .  



Withdrawal 8-A ( l l .A.3)  

Location--Yukon-Kuskokwim d e l t a  reg ion  ( 2  a r e a s ) .  

Presen t  knowledge--The nor thern  a r e a  has  been geo log ica l ly  mapped 

;,t a s c a l e  of 1:250,000 (Hoare and Condon, 1966, 1967); t h e  southern a t  

1:500,000 (Coonrad, 1957).  No geochemical d a t a  a r e  a v a i l a b l e .  

Adequacy--The nor thern  block i s  probably p a r t l y  under la in  by grano- 

d i o r i t e .  The southern  block is under la in  c h i e f l y  by unconsol idated d e p o s i t s  

and l a t e  Cenozoic b a s a l t .  

The e x i s t i n g  d a t a  a r e  inadequate  t o  a s s e s s  t h e  petroleum p o t e n t i a l  

of t h e  withdrawal.  Geophysical d a t a ,  inc lud ing  se i smic ,  aerornagnetic 

and g r a v i t y ,  a r e  requi red .  

Withdrawal 8-B ( l l .A.3)  

Location--East-west block no r th  of c e n t r a l  Kuskokwim River .  

Presen t  knowledge--Most of t h e  withdrawal has  been geo log ica l ly  

mapped a t  1:300,000 s c a l e  (Cady, Wallace,  Hoare, and Webber, 1955).  No 

geochemical d a t a  are a v a i l a b l e ,  

Adequacy--Bedrock c o n s i s t s  c h i e f l y  of Cretaceous graywacke and s l a t e  

wi th  Jura-Cretaceous vo l can i c s  a t  t h e  west end, These rocks a r e  l o c a l l y  
o r  

in t ruded  by monzonitic,  r h y o l i t i c , / d i a b a s i c  s tocks  and d i k e s .  The block 

appears  t o  have moderate gold and high mercury p o t e n t i a l  but p resen t  

knowledge is inadequate  f o r  a prel iminary minera l  resource  p o t e n t i a l  evalua- 

t ion.  

Withdrawal 8-C (17.d.2) 

Location--Withdrawal 8-C i s  e a s t  of t h e  Yukon River, i n  t h e  Kaiyuh 

H i l l s ,  a t  t h e  l a t i t u d e  of Norton Sound. 

Presen t  knowledge--The west edge of block has been mapped a t  1:250,000 

s c a l e  (Hoare and Pa t ton ,  unpub.). No geochemical d a t a  a r e  a v a i l a b l e .  



Adequacy--The block i s  l a r g e l y  covered by brush and alluvium. 

Bedrock is  probably c h i e f l y  Paleozoic  s c h i s t s  t o  t h e  e a s t  and mixed 

Paleozoic  s c h i s t s  and Mesozoic sediments and vo lcan i c s  t o  t h e  west, No 

mine ra l i za t i on  is  known i n  t h e  block but  because s i m i l a r  rocks i n  the 

adjo in ing  block con ta in  lead-zinc and molybdenite prospec ts ,  mineral iza-  

t i o n ,  inc lud ing  gold ,  may a l s o  occur i n  withdrawal 8-C. A prel iminary 

minera l  resource  p o t e n t i a l  of t h e  block w i l l  r e q u i r e  geologic  mapping and 

geochemical sampling. 

Withdrawal 8-D (17.d.2) 

Location--Withdrawal block 8-D is loca t ed  on t h e  southeas t  s i d e  of 

Norton Sound. 

Presen t  knowledge--The block i s  included i n  a  1:250,000-scale 

geologic  map (Hoare and Pa t ton ,  unpub.), but  no geochemical s t u d i e s  have 

been undertaken. 

Adequacy--Bedrock i n  t h e  withdrawal comprises l a t e  Cenozoic b a s a l t s  

over ly ing  folded Cretaceous sediments.  The minera l  r e sou rce  p o t e n t i a l  i s  

low based on e x i s t i n g ,  probably adequate ,  d a t a .  

Withdrawal 8-E (17 .d .2 )  

Location--This i r r e g u l a r  block nor th  and south of t h e  lower Yukon 

River inc ludes  a small pa rce l  south of t h e  Kuskokwim River. 

Present  knowledge--The withdrawal has  been geo log ica l ly  mapped a t  a  

s c a l e  of 1:250,000 (Hoare, 1959a, 1959b; Hoare and Condon, 1966,  1971a), 

but no geochemical o r  geophysical  d a t a  a r e  a v a i l a b l e .  

Adequacy--About one-half of t h e  withdrawal is  covered by unconsolidated 

depos i t s .  To t h e  no r th  a r e  folded Cretaceous sediments in t ruded  by l a r g e  

a c i d i c  sills.  Deformed Paleozoic  and Mesozoic sediments and vo lcan i c s  

in t ruded  by g r a n i t i c  s t ocks  occur i n  t h e  e a s t .  One small  gold p l ace r  i s  known 

and z i n c  has been repor ted  i n  Kusilvak Mts. 

87 



Withdrawal 8-F (17.d.2) 

Location--The withdrawal i s  no r th  of B r i s t o l  Bay and extends as fa r  

e a s t  as the Tikchik Lakes (159'00 long i tude ) .  

Fresen t  knowledge--Knowledge of t h e  reg ion  is  l imi t ed  t o  poor 

1:250,000 s c a l e  geologic  mapping (Hoare, 1961a, 1961b, unpub.) on a very 

poor topographic base.  No geochemical d a t a  a r e  a v a i l a b l e .  Complete 

aeromagnetic coverage has  been r e c e n t l y  prepared by t h e  S t a t e  of Alaska. 

Adequacy--The bedrock c o n s i s t s  of t i g h t l y  folded rocks  of late 

Paleozoic  and Mesozoic age c u t  by many f a u l t s  and in t ruded  by a wide 

v a r i e t y  of igneous rocks.  The withdrawal inc ludes  four  o ld  unoperat ing 

gold p l ace r  mines, o the r  gold prospec ts  and minor platinum occurrences.  

Lead, z inc ,  and copper mine ra l i za t i on  a r e  known and t h e  withdrawal 

probably con ta in s  mercury, The southernmost ex tens ion  of withdrawal 8-F, 

the Nushagak Peninsula ,  is  covered by unconsolidated d e p o s i t s  which may 

o v e r l i e  petroleum prospective s t r a t a  of T e r t i a r y  and Cretaceous ages .  

Although t h e  geologic  knowledge of this r eg ion  is  inadequate  f o r  t h e  

purposes of p re l iminary  minera l  r e sou rce  p o t e n t i a l  eva lua t ions ,  t h e r e  

seems a good chance tha t  po r t i ons  of t h e  withdrawal con ta in  va luab le  

minera l s .  New topographic mapping, complete geologic  mapping and geo- 

chemical sampling a r e  r equ i r ed ,  

Withdrawal 8-G ( 1 7 . d . l )  

Location--This nor theas t - t rending  block i s  e a s t  of Kuskokwim Bay and 

t h e  lower Kuskokwim River. 

Present  knowledge--understanding of t h e  a r e a  is  l i m i t e d  t o  1 : 250,000 

s c a l e  geologic  mapping (Hoare, 1959a, 1959b, 1961b)on a poor topographic 

base.  No geochemical d a t a  a r e  a v a i l a b l e .  



Adequacy--The bedrock c o n s i s t s  of fo lded  and f a u l t e d  Cretaceous  and 

J u r a s s i c  sed iments  and v o l c a n i c s  i n t r u d e d  by g r a n i t i c  and r h y o l i t i c  s t o c k s  

and many d i a b a s e  d i k e s .  Some rocks  of Pa leozo ic  and p robab le  Precambrian 

age  a r e  inc luded  i n  t h e  s o u t h e r n  end of t h e  wi thdrawal .  The a r e a  c o n t a i n s  

one o p e r a t i n g  g o l d  p l a c e r ,  one o l d  unopera t ing  gold-cinnabar p l a c e r ,  a  

c innabar  p r o s p e c t ,  and a l a r g e  a r e a  w i t h  h igh  gold  p o t e n t i a l  i n  rocks  

i d e n t i c a l  t o  t h o s e  a t  Nyac. 

A v a i l a b l e  d a t a  are inadequa te  f o r  p r e l i m i n a r y  minera l  r e s o u r c e  poten- 

t i a l  e v a l u a t i o n s .  Better 1:250,000 s c a l e  g e o l o g i c  mapping supplemented 

by r e g i o n a l  and d e t a i l e d  geochemical  sampling a r e  needed. 

Withdrawal 8-H (17. d. 1 )  

Location--The wi thdrawal  i s  l o c a t e d  n o r t h  of Nushagak and Kvichak 

Bays . 
P r e s e n t  knowledge--No modern g e o l o g i c  mapping o r  geochemical d a t a  

a r e  a v a i l a b l e .  There  i s  p a r t i a l  commercial aeromagnet ic  coverage.  

Adequacy--The bedrock i s  most ly  Mesozoic sedimentary  rocks  w i t h  minor 

l a t e  Pa leozo ic  sedimentary  rocks  i n t r u d e d  by s e v e r a l  g r a n i t i c  s t o c k s ,  The 

a r e a  i s  most ly  covered by moraine and outwash. No m i n e r a l i z a t i o n  is  

known excep t  f o r  magne t i t e - r i ch  p y r o x e n i t e  n e a r  t h e  n o r t h  of t h e  wi thdrawal .  

There  may be  p o t e n t i a l  f o r  gold  and mercury r e s o u r c e s .  

The d a t a  p r e s e n t l y  a v a i l a b l e  a r e  inadequa te  f o r  p r e l i m i n a r y  minera l  

r e s o u r c e  p o t e n t i a l  e v a l u a t i o n ,  

Withdrawal 8-1 ( 1 7 . d . l )  

Location--Hagemeister I s l a n d .  

P r e s e n t  knowledge--The wi thdrawal  i s  covered by 1:250,000 s c a l e  



geo log ic  mapping (Hoare, 1961a) ,  b u t  no geochemical d a t a  are a v a i l a b l e .  

Adequacy--The bedrock c o n s i s t s  of Mesozoic sediments  and v o l c a n i c s  

i n t r u d e d  by two g r a n i t i c  s t o c k s  and numerous d i a b a s e  d i k e s .  Gold has  

been r e p o r t e d  i n  beach sands  a t  t h e  n o r t h  end of the  i s l a n d .  

Although there may be  some p o t e n t i a l  f o r  smal l  gold  p l a c e r d e p o s i t s ,  

t h e  e x i s t i n g  data g e n e r a l l y  s u g g e s t  a  low r e s o u r c e  p o t e n t i a l  i n  t h e  

wi thdrawal .  

Withdrawal 8-5 (17 .d . l )  

Location--Withdrawal 8-J i s  l o c a t e d  on t h e  s o u t h e r n  s i d e  of Norton 

Sound . 
P r e s e n t  knowledge--The r e g i o n  is  covered by 1:250,000 s c a l e  g e o l o g i c  

mapping (Hoare and Condon, 1971b) ,  b u t  no geochemical  o r  geophvs ica l  d a t a  

a r e  a v a i l a b l e .  

Adequacy--Bedrock, which is l a r g e l y  obscured by a l luvium,  consists 

of Cretaceous  sedimentary  rocks  and minor late Cenozoic l a v a .  No miner- 

a l i z a t i o n  i s  known i n  t h e  wi thdrawal  and t h e  e x i s t i n g  d a t a  appear  adequate  

t o  s u g g e s t  a  low m i n e r a l  r e s o u r c e  p o t e n t i a l .  

Withdrawal 8-K (17.d .2)  

Location--The wi thdrawal  i s  a  s m a l l  b lock  l o c a t e d  e a s t  o f  t h e  mouth 

of Kuskokwim River .  

P r e s e n t  knowledge--Most of t h e  a r e a  h a s  been mapped g e o l o g i c a l l y  a t  

1:250,000 s c a l e  (Hoare, 1959b) ,  b u t  no geochemical o r  geophys ica l  d a t a  

a r e  a v a i l a b l e .  

Adequacy--The wi thdrawal  i s  e n t i r e l y  u n d e r l a i n  by t h i c k  unconso l ida ted  

d e p o s i t s ;  t h e  bedrock i s  unknown. The p r o b a b l e  m i n e r a l  p o t e n t i a l  i s  l o w  



b u t  e e o ~ h y s i c a l  d a t a  w i l l  be  needed t o  adequa te ly  evaluate t h e  pos- 

s i b l e  pet roleum potential. 

Withdrawal 8-L ( l l .A.3  ) 

Location--Withdrawal 8-L is  s i t u a t e d  i n  the great bend of the Yukon - 

River wes t  of Holy Cross v i l l a g e .  

P r e s e n t  knowledge--The a r e a  has been mapped a t  a s c a l e  of 1:250,000 

(Hoare, unpubl i shed) ,  b u t  no geochemical o r  geophys ica l  d a t a  a r e  a v a i l a b l e .  

Adequacy--The wi thdrawal  a r e a  i s  brush-covered and u n d e r l a i n  by 

T e r t i a r y  and Cre taceous(? )  v o l c a n i c  rocks  that probably  o v e r l i e  Cretaceous  

sediments .  No minera l  occur rences  a r e  known and t h e  a r e a  probably  h a s  

l i t t l e  p a t e n t i a l .  
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SUBREGION 9 (CENTRAL AND SOUTHERN ALASKA RANGE) 

The dominant phys iograph ic  f e a t u r e s  of subreg ion  9 are t h e  c e n t r a l  

and s o u t h e r n  p o r t i o n s  of t h e  Alaska Range. The c e n t r a l  and s o u t h e r n  por- 

t i o n s  of t h e  Alaska Range a r e  composed c h i e f l y  of Mesozoic and Cenozoic 

~ - l n i i i c  rocks  i n t r u d e d  into and f l a n k e d  by Middle and Upper Devonian 

l imes tone  and b a s a l t ,  M i s s i s s i p p i a n ( ? )  b a s a l t s  and a r g i l l i t e s ,  and Permian 

b a s a l t s ,  c a l c a r e o u s  t u f f s ,  l i m e s t o n e  and s u b o r d i n a t e  s h a l e .  Unconform- 

a b l y  o v e r l y i n g  t h e s e  rocks  a r e  Upper T r i a s s i c  l imes tone  and s h a l e ,  Upper 

J u r a s s i c  and Lower Cretaceous  s h a l e ,  a r g i l l i t e ,  sands tone  and conglomerate,  

and Upper Cretaceous  t e r r e s t i a l  d e p o s i t s .  Ia t h e  nor thwes t  p o r t i o n  o f  

subreg ion  9 ,  n o r t h  of t h e  c r e s t  of t h e  Alaska Range, a r e  s t r o n g l y  meta- 

morphosed rocks  o f  u n c e r t a i n ,  probably  P a l e o z o i c  age. 

The s t r u c t u r e  o f  t h e  Alaska Range and sur rounding  rocks  i s  complex. 

Most of t h e  rocks  a r e  s t r o n g l y  f o l d e d  and f r a c t u r e d .  The predominant 

s t r u c t u r a l  f e a t u r e  i s  t h e  Dena l i  f a u l t  which i s  a major s t r i k e - s l i p  s t r u c -  

t u r e  t h a t  roughly p a r a l l e l s  t h e  c r e s t  of t h e  Range. The Denal i  f a u l t  and 

a s s o c i a t e d  s u b p a r a l l e l  f a u l t s  a r e  t h e  major s t r u c t u r a l  c o n t r o l  f o r  t h e  

emplacement of p l u t o n s  and occur rences  of  o r e  d e p o s i t s  i n  t h e  Alaska Range. 

Mineral  occur rences  with subreg ion  9 a r e  of t h r e e  main types :  l o d e  

v e i n  and replacement  d e p o s i t s ,  d i s semina ted  d e p o s i t s ,  and p l a c e r  d e p o s i t s .  

Depos i t s  of t h e  types  mentioned have produced over  one m i l l i o n  dol-  

l a r s  from t h r e e  d i s t r i c t s  w i t h i n  subreg ion  9: t h e  Upper C h u l i t n a  d i s t r i c t  

(Hawley and Cla rk ,  1968) ,  t h e  Yentna d i s t r i c t ,  and t h e  Innoko d i s t r i c t .  

I n  a d d i t i o n ,  s i g n i f i c a n t  r e s e r v e s  of ant imony-s i lver  a r e  known i n  t h e  

Kant ishna d i s t r i c t .  



A t  p r e s e n t  i t  i s  imposs ib le  t o  e v a l u a t e  t h e  t o t a l  p o t e n t i a l  of sub- 

r e g i o n  9 ,  however, i n  any p r e l i m i n a r y  economic e v a l u a t i o n  s e v e r a l  f a c t o r s  

must be  s t r e s s e d :  

I ,  Recent s t u d i e s  by Hawley and Clark  (1968),  Hawley and o t h e r s  (1969) ,  

E l l i o t t  and Reed (1968),  and Reed and E l l i o t t  (1968a, b ,  1969) have shown 

t h a t  wherever g e o l o g i c  mapping and geochemical sampling have been c a r r i e d  

o u t  i n  subreg ion  9 ,  s i g n i f i c a n t  occur rences  o f  minera l  r e s o u r c e s  have been 

discovered. 

2 .  The known geology of subreg ion  9 i s  i d e n t i c a l  t o  t h e  g e o l o g i c  

s e t t i n g  of known porphyry copper d i s t r i c t s  of t h e  southwestern  United 

S t a t e s  and South America. 

3 .  Numerous incomple te ly  e v a l u a t e d  porphyry copper type d e p o s i t s  

a r e  known i n  subreg ion  9  and throughout t h e  Alaska Range. 

The economic s i g n i f i c a n c e  of d e f i n i n g  subreg ion  9 a s  a porphyry copper- 

b e a r i n g  a r e a  w i t h  numerous a s s o c i a t e d  base meta l  d e p o s i t s  i s  b e s t  sum- 

marized by Jerome (1966, p. 79-80). 

I 1  ... i t  may b e  a p p r o p r i a t e  t o  summarize some of t h e  main char-  
a c t e r i s t i c s  of t h e  porphyry copper o r e  body. It is a l a r g e ,  
low-grade o r e  body dominated by primary and secondary copper 
m i n e r a l s  i n  d i s semina ted  g r a i n s ,  stockwork v e i n l e t s ,  and 
b r e c c i a  p i p e  and v e i n  f i l l i n g s  superimposed on an  i n t e r m e d i a t e  
t o  s a l i c  i n t r u s i v e  rock and i t s  w a l l  rocks. . .The s i z e  of t h e  
combined o r e  bod ies  i n  terms of today ' s  economics ranges  from 
20 m i l l i o n  t o  over  4 b i l l i o n  t o n s ,  w i t h  t h e  v a l u e  o f  s e v e r a l  
of t h e  l a r g e s t  d i s t r i c t s  exceeding $ 4  b i l l i o n ;  cont inued exp lor -  
a t i o n  and development and more economic methods o f  mining and 
m i l l i n g  w i l l  expand t h e s e  f i g u r e s  ... Also i t  should n o t  be fo r -  
g o t t e n  t h a t  t h e  c e n t r a l  o r e  b o d i e s  o f t e n  a r e  surrounded by 
s a t e l l i t e s  of copper ,  m a g n e t i t e ,  l e a d ,  and z i n c ,  some w i t h  
p r e c i o u s  meta l  v a l u e s .  These l a t t e r  o r e  b o d i e s ,  a l though  
g r e a t l y  overshadowed by t h e i r  b i g  b r o t h e r s ,  c o n t r i b u t e  sub- 
s t a n t i a l l y  t o  t h e  tonnage of meta l  and t h e  d o l l a r  va lue  of such 
d i s t r i c t s . "  



In summary, the mineral potential of subregion 9 is inadequately 

evaluated but probably very large (in excess of one billion dollars). 

Withdrawal 9-A (ll.A.3) 

Location--Withdrawal area 9-A comprises approximately 3,200 

square miles located in the Kuskokwim Mountains physiographic province 

(Wahrhaftig, 1965). 

Present knowledge--All existing geological mapping is peripheral to 

the area. No geochemical sampling has been done within or peripheral to 

the area. 

Adequacy--No existing information. 

Withdrawal 9-B (17.d.2) 

Location--Withdrawal area 9-B comprises approximately 8,500 

square miles, exclusive of Mt. McKinley National Park, located in the 

central Alaska Range physiographic province (Wahrhaftig, 1965). 

Present knowledge--Existing geologic mapping within the withdrawal 

area (scale 1:250,000) covers approximately 3,100 square miles northeast 

and southwest of Mt. McKinley National Park (Reed and Lanphere, 1972, in 

press). Larger scale mapping (scale approximately 1:63,360) covelsapprox- 

imately 900 square miles in the areas of the Upper Chulitna district 

(Hawley and Clark, 1968, 1969), the Yentna district (Clark and Hawley, 

1969), and the Kantishna district (Wells, 1933; White, 1942). 

Reconnaissance geochemical sampling has covered approximately 1,000 

square miles, including approximately 800 square miles southwest of Mt. 

McKinley National Park (Reed and Elliott, 1968b) and appraximately 200 

square miles in the Yentna district (Clark and Hawley, 1968). 



Lode and p l a c e r  d e p o s i t s  have been s t u d i e d  i n  d e t a i l  i n  t h e  Kant ishna 

d i s t r i c t  (Wel ls ,  1933; White,  1942) and t h e  Yentna d i s t r i c t  (Cla rk  and 

Hawley, 1968) .  

Adequacy--Recent s t u d i e s  have shown the e x i s t e n c e  o f  a major minera l  

b e l t ,  t h e  Chuli tna-Yentna minera l  b e l t  (Hawley and Cla rk ,  i n  p r e s s ) ,  which 

ex tends  the e n t i r e  l e n g t h  of t h e  s o u t h e a s t e r n  border  o f  t h e  wi thdrawal  

a r e a .  The r e s u l t s  o f  this s t u d y  show an  a r e a  of very h i g h  minera l  poten- 

t i a l  i n  copper ,  g o l d ,  s i l v e r ,  molybdenum, l e a d ,  and z i n c ,  I n  a d d i t i o n ,  

minor occur rences  o f  t i n ,  t u n g s t e n ,  and chromite  were no ted .  

P o t e n t i a l  m i n e r a l  d e p o s i t s  o f  t h e  a r e a  a r e  copper-molybdenum- 

p o r p h y r i e s ,  gold-copper-molybdenum-lead z i n c  b r e c c i a  p i p e s ,  copper-lead- 

z i n c  massive  s u l f i d e s  and copper-gold d i s semina ted  s u l f i d e s  i n  v o l c a n i c  

h o s t s .  

I n  p r e s e n t l y  p a r t i a l l y  exp lored  a r e a s  w i t h i n  and immediately ad ja -  

cent t o  t h e  wi thdrawal  a r e a ,  t h e r e  i s  a  known p o t e n t i a l  of  19 m i l l i o n  dol-  

l a r s  (17 m i l l i o n  d o l l a r s  i n  t h e  Upper C h u l i t n a  d i s t r i c t  and 2 m i l l i o n  

d o l l a r s  i n  t h e  Yentna d i s t r i c t )  and a  p robab le  r e s o u r c e  p o t e n t i a l  of 360 

m i l l i o n  d o l l a r s .  

P re l iminary  reconna i ssance  e v a l u a t i o n  of approximately  800 s q u a r e  

m i l e s  southwest  of M t .  McKinley Nat iona l  Park (Reed and E l l i o t t ,  1968a) 

d e f i n e d  s e v e r a l  a r e a s  of anomalous copper ,  molybdenum, s i l v e r ,  z i n c ,  and 

l e a d .  The anomalous c o n c e n t r a t i o n s  a r e  b e l i e v e d  t o  be  r e l a t e d  t o  porphyry 

copper  type m i n e r a l i z a t i o n  and t o  smaller massive l e a d - s i l v e r  s u l f i d e  

replacement b o d i e s  siinilar t o  those  d i scovered  by Reed and E l l i o t t  (1968a). 



The a r e a  o f  wi thdrawal  9-B s o u t h  of M t .  McKinley National Park i s  

cons idered  t o  have a very  h i g h  economic p o t e n t i a l ,  a l though  l e s s  than  

one-four th  of t h e  a r e a  has  been e v a l u a t e d .  

i n e  Kant ishna d i s t r i c t ,  n o r t h  of M t .  McKinley Nat iona l  Park,  has  

produced g o l d ,  s i l v e r ,  l e a d ,  z i n c ,  and antimony and p r e s e n t l y  h a s  proven 

r e s e r v e s  of  a t  l e a s t  12,000 t o n s  of  s t i b n i t e  o r e  averag ing  more than  6 

p e r c e n t  antimony and an unknown amount o f  go ld  and s i l v e r .  The p o t e n t i a l  

of t h e  district is  unproven b u t  l a r g e .  

The area of wi thdrawal  9-B, n o r t h  o f  M t .  McKinley N a t i o n a l  Park ,  has  

a h i g h  p o t e n t i a l  f o r  m i n e r a l  r e s o u r c e s ,  however l e s s  than  o n e - f i f t h  of 

t h e  a r e a  has e v e r  been s t u d i e d .  

The e n t i r e  a r e a ,  w i t h  the e x c e p t i o n  of  t h e  Yentna d i s t r i c t  and a 

small p a r t  southwest  of M t .  McKinley Nat iona l  Park s t ud i ed  by Reed and 

E l l i o t t  (1968b),  r e q u i r e s  g e o l o g i c  mapping and geochemical sampling.  In 

a r e a s  of cover  o r  high r e l i e f ,  d e t a i l e d  geophys ica l  s t u d i e s ,  i n c l u d i n g  

g r a v i t y  and aeromagnet ics ,  shou ld  be under taken.  

D e t a i l e d  mapping and sampling i s  needed i n  a r e a s  of known m i n e r a l i -  

z a t i o n  t o  e s t i m a t e  t h e  t r u e  economic p o t e n t i a l  of t h e  a r e a .  T h i s  is par- 

t i c u l a r l y  t r u e  of t h e  Kant ishna d i s t r i c t .  



Withdrawal 9-C (17.d.l) 

Location--Withdrawal area 9-C comprises approximately 4,800 square 

miles in part of the Tanana-Kuskokwim lowlands and in the Nushagak-Big 

aver Hills physiographic provinces (Wahrhaftig, 1965). 

Present knowledge--There is no known geologic mapping or geochemical 

sampling within the area. Geological and geochemical studies peripheral 

to the area have demonstrated the presence of quicksilver deposits 

(Sainsbury and McKevett, 1965) and lead-silver deposits (Reed and Elliott, 

1968a, b). 

Adequacy--No existing information. The entire area will require a 

reconnaissance geologic and geochemical study. Because of the large areas 

of covered bedrock, geophysical studies will also be required. 



Withdrawal 9-D (17.d.l) 

Location--Withdrawal area 9-D comprises approximately 250 square 

miles located in part in the Kuskokwim Mountains and in part in the 

Nushagak-Big River Hills physiographic provinces (Wahrhaftig, 1965). 

Present knowledge--There is no known geologic mapping or geochemical 

sampling within withdrawal area 9-D. The nearest geologic mapping is 

approximately 50 miles to the southwest (Cady and others, 1955). 

Adequacy--No existing information. The entire area will require a 

reconnaissance geologic and geochemical study. Because of the large areas 

of covered bedrock, geophysical studies will also be required. 

Withdrawal 9-E (17.d.2) 

Location--Withdrawal area 9-E (17.d.2) comprises approximately 700 

square miles located in part in the Kuskokwim Mountains and in part in 

the Nushagak-Big River Hills physiographic provinces (Wahrhaftig, 1965). 

Present knowledge--There is no known geologic mapping or geochemical 

sampling within the withdrawal area. The nearest geologic mapping (Cady 

and others, 1955) is peripheral to the area on the southwest. 

Adequacy--No existing information. The entire area will require a 

reconnaissance geologic and geochemical study. Because of the large areas 

of covered bedrock, geophysical studies will also be required. 

Withdrawal 9-F (11. A. 3) 

Location--Withdrawal area 9-F (ll.A.3) comprises approximately 1,900 

square miles located in the southern Alaska Range physiographic province 

(Wahrhaftig, 1965). 



P r e s e n t  knowledge--The a r e a  h a s  been mapped i n  reconna i ssance  (Capps, 

1935; Reed and Lanphere,  1969, s c a l e  1:250,000). No geochemical sampling 

has  been under taken.  

Adequacy--Reconnaissance s t u d i e s  by Capps (1935) showed t h a t  t h e  

g e n e r a l  geology of t h e  r e g i o n  is s i m i l a r  t o  t h a t  o f  t h e  remainder o f  sub- 

r e g i o n  9 w i t h  one excep t ion .  The a r e a  has  a h i s t o r y  of volcanism from 

Eocene t o  r e c e n t  (Capps, 1935, p. 70) a s s o c i a t e d  w i t h  t h e  Mount Spur r  

a r e a .  Erup t ions  from Mount Spurr  have r e s u l t e d  i n  the accumulat ion of 

a t h i c k  p i l e  of t u f f s ,  b r e c c i a 8  and lava f lows. 

Little is  known of t h e  economic p o t e n t i a l  of t h e  a r e a  excep t  t h a t  

porphyry molybdenum and copper m i n e r a l i z a t i o n  was r e p o r t e d  n e a r  Hayes 

g l a c i e r  i n  t h e  n o r t h e a s t e r n  p o r t i o n  o f  t h e  a r e a  i n  a h i g h l y  a l t e r e d  gran- 

i t i c  s t o c k  3-4 m i l e s  i n  l e n g t h  and approximately  1 m i l e  wide. I n  addi-  

t i o n ,  copper-bearing f l o a t  samples have been no ted  by M. B. Es t lund  

(persona l  c o m u n i c a t i o n )  a long  t h e  wes te rn  p o r t i o n  of t h e  s t u d y  a r e a  n e a r  

Chackachamna Lake. 

A v a i l a b l e  i n f o r m a t i o n  s u g g e s t s  t h e  p o t e n t i a l  of l a rge  porphyry  type  

d e p o s i t s  o f  copper-molybdenum. There  i s ,  however, i n s u f f i c i e n t  informa- 

t i o n  t o  adequa te ly  e v a l u a t e  t h i s  p o t e n t i a l ,  Thus t h e  e n t i r e  a r e a  r e q u i r e s  

a reconna i ssance  mapping and geochemical sampling program t o  a s s e s s  i t s  

economic p o t e n t i a l  . 
Withdrawal 9-G ( 1 7 . d . l )  

Location--Withdrawal a r e a  9-G comprises approximately  288 s q u a r e  

miles l o c a t e d  i n  t h e  Nushagak-Big River  H i l l s  phys iograph ic  p rov ince  

(Wahrhaf t ig ,  1965) .  



P r e s e n t  knowledge--No g e o l o g i c  o r  geochemical mapping i s  known i n  

the a r e a .  

Adequacy--No e x i s t i n g  in format ion .  The e n t i r e  a r e a  r e q u i r e s  a recon- 

r s i s s a n c e  mapping and geochemical  sampling program. 

Withdrawal 9-H (17 .d . l )  

Location--Withdrawal area 9-H comprises approximately  540 s q u a r e  

m i l e s  l o c a t e d  i n  the Kuskokwim Mountains phys iograph ic  p rov ince  (Wahrhaftig,  

P r e s e n t  knowledge--With t h e  e x c e p t i o n  of t h e  a r e a  of t h e  Innoko mining 

d i s t r i c t  (Mert ie ,  1936, p. 174-192) l o c a t e d  i n  t h e  wes te rn  p o r t i o n  of the 

a r e a ,  t h e  a r e a  is  mapped on ly  i n  reconna i ssance .  No known geochemical 

sampling h a s  been under taken.  

Adequacy--The a r e a  i s  g e o l o g i c a l l y  similar t o  t h e  g e n e r a l  geology 

o f  subreg ion  9 .  The wes te rn  p o r t i o n  of t h e  a r e a  h a s  produced c o n s i d e r a b l e  

p l a c e r  go ld  and l o d e  d e p o s i t s  of s t i b n i t e ,  c innabar  and gold  are known. 

The t o t a l  p o t e n t i a l  of t h e  a r e a  i s  unknown b u t  does  n o t  appear  t o  b e  l a r g e .  

Reconnaissance g e o l o g i c  mapping and geochemical  sampling should be 

under taken f o r  all t h e  a r e a .  I n  a d d i t i o n ,  d e t a i l e d  geology and geochem- 

i c a l  s t u d i e s  shou ld  be  conducted w i t h i n  t h e  Ophir a r e a  t o  determine t h e  

po t e n t i a l  o f  t h e  a r e a .  

Withdrawal 9-1 (17 .  d. 2 )  

Location--Withdrawal a r e a  9-1 comprises approximately  5,000 square  

m i l e s  l o c a t e d  i n  t h e  s o u t h e r n  Alaska Range phys iograph ic  p rov ince  

(Wahrhaftig,  1965) .  



P r e s e n t  knowledge--The e n t i r e  wi thdrawal  a r e a  has  been mapped i n  

reconna i ssance  ( s c a l e  1:250,000) by Capps (1935) and Reed and Lanphere 

(1969).  No geochemical sampling h a s  been done w i t h i n  t h e  study a r e a ,  

however r e g i o n a l  geochemical  s t u d i e s  were conducted n o r t h  of wi thdrawal  

a r e a  (Reed and E l l i o t t ,  1970) .  

Adequacy--The g e n e r a l  geology of  t h e  a r e a  a s  d e s c r i b e d  by Capps 

(1935) is  s i m i l a r  t o  t h e  g e n e r a l  r e g i o n a l  geology of subreg ion  9.  The 

primary d i f f e r e n c e  i s  that t h e  e a s t - s o u t h e a s t  p o r t i o n  of t h e  area i s  

o v e r l a i n  by T e r t i a r y  and Quar te rnary  b a s a l t i c ,  a n d e s i t i c ,  and d a c i t e  

f lows and t u f f s ,  Within the a r e a ,  copper ,  g o l d ,  s i l v e r ,  l e a d ,  z i n c ,  and 

molybdenum replacement ,  v e i n ,  and disseminated d e p o s i t s  occur  i n  sedimen- 

tary r o c k s ,  i n  p r o p y l i t i z e d  a n d e s i t i c  and d a c i t i c  v o l c a n i c  rocks ,  and i n  

complex hypabyssal  i n t r u s i v e  c e n t e r s ,  

Recent e x p l o r a t i o n  i n  t h e  a r e a  has  proven t h e  e x i s t e n c e  of a t  l e a s t  

one medium tonnage copper d e p o s i t  s o u t h e a s t  o f  Lake Cla rk  which h a s  an 

expected r e s o u r c e  v a l u e  o f  a t  l e a s t  200 m i l l i o n  d o l l a r s .  I n  a d d i t i o n ,  

a c t i v e  e x p l o r a t i o n  is  p r e s e n t l y  underway on a t  l e a s t  two o t h e r  porphyry 

type d e p o s i t s .  Work by Reed and E l l i o t t  (1970) n o r t h  of t h e  s t u d y  a r e a  

showed t h e  p resence  o f  a r g e n t i f e r o u s  g a l e n a - s p h a l e r i t e  and s p h a l e r i t e -  

p y r r h o t i t e  f r a c t u r e  f i l l i n g s  i n  igneous b r e c c i a s .  The s i m i l a r i t y  i n  geol-  

ogy and geographic  proximity  t o  a r e a  9-F s t r o n g l y  i n d i c a t e s  t h e  p o t e n t i a l  

f o r  similar t y p e s  of d e p o s i t s .  

The o v e r a l l  g e o l o g i c  environment c o n s i s t i n g  o f  m u l t i p l e  igneous  



i n t r u s i o n s  of varying age wi th  a s soc i a t ed  a n d e s i t i c  vo lcan ics  and the  

presence of known porphyry type  mine ra l i za t i on  makes this area very s i m i -  

l a r  t o  the porphyry copper a r ea s  of  t he  southwest United States and 

s t rong ly  suggests a comparable p o t e n t i a l .  I f  comparable p o t e n t i a l  exists, 

t h e  a r e a  may we l l  have a resource  va lue  i n  excess of one b i l l i o n  d o l l a r s .  

The e n t i r e  a r e a  r equ i r e s  semi-reconnaissance ( s c a l e  1:100,000) map- 

ping and a geochemical sampling program t o  assess its economic p o t e n t i a l .  

Selected areas w i l l  need t o  be s tud i ed  geophysical ly  f o r  s i m i l a r i t y  wi th  

known porphyry copper depos i t s .  



P e r t i n e n t  r e f e r e n c e s  - 
Cady, W. M . ,  Wallace,  R. E . ,  J r . ,  Hoare, J.  M . ,  and Webber, E.  J . ,  1955, 

The c e n t r a l  Kuskokwim r e g i o n ,  Alaska: U.S,  Geol. Survey P r o f .  Paper 

268, 132 p. 

Capps, S.  R . ,  1935, The s o u t h e r n  Alaska Range: U.S. Geol. Survey Bul l .  

862 ,  101  p.  

C la rk ,  A .  L . ,  and Hawley, C. C . ,  1968, Reconnaissance geology, m i n e r a l  

occur rences  and geochemical  anomalies of t h e  Yentna d i s t r i c t ,  Alaska: 

U.S. Geol. Survey o p e n - f i l e  r e p o r t .  

E l l i o t t ,  R. L . ,  and Reed, B. L . ,  1968, R e s u l t s  o f  stream-sediment sampling 

between Windy Fork and P o s t  R i v e r ,  s o u t h e r n  Alaska Range: U.S. Geol. 

Survey o p e n - f i l e  r e p o r t .  

Hawley, C. C . ,  and Cla rk ,  A .  L . ,  1968, Occurrence of g o l d  and o t h e r  meta l s  

i n  t h e  Upper C h u l i t n a  d i s t r i c t ,  Alaska: U.S .  Geol. Survey C i r c .  576, 

21  p. 

The Chuli tna-Yentna m i n e r a l  b e l t ,  s o u t h - c e n t r a l  Alaska: U.S. Geol. 

Survey P r o f .  Paper 758-A. ( i n  p r e s s )  

Geology and minera l  d e p o s i t s  o f  the Upper C h u l i t n a  d i s t r i c t ,  Alaska: 

U.S. Geol. Survey Paper 758-B. ( i n  p r e s s )  

Hawley, C. C . ,  C l a r k ,  A. L . ,  Herdr ick ,  M. A . ,  and Cla rk ,  S .  H.  B . ,  1969, 

R e s u l t s  of g e o l o g i c a l  and geochemical i n v e s t i g a t i o n s  i n  an a r e a  noth- 

wes t  of the C h u l i t n a  R i v e r ,  c e n t r a l  Alaska Range: U.S. Geol. Survey 

C i r c .  617, 19 p .  



Jerome, S. E. ,  1966, Some f e a t u r e s  p e r t i n e n t  t o  explora t ion  of porphyry 

copper d e p o s i t s ,  in Geology of t h e  porphyry copper depos i t s ,  south- 

western North America, e d i t e d  by S.  R. T i t l e y  and C. L.  Hicks: 

Univers i ty  of Arizona P re s s ,  p. 75-85. 

Mertie, J. B . ,  J r . ,  1936, Mineral d e p o s i t s  o f  t h e  Ruby-Kuskokwim reg ion ,  

Alaska: U . S .  Geol. Survey Bull .  864-C, p. 115-255. 

Reed, B. L . ,  and Elliott, R. L . ,  1968a, Lead, z inc ,  and s i l v e r  depos i t s  

a t  Bowser Creek, McGrath A-2 quadrangle,  Alaska: U.S. Geol. Survey 

Circ. 559, 1 7  p. 

1968b, Geochemical anomalies and m e t a l l i f e r o u s  lode  d e p o s i t s  between 

Windy Fork and Post  River ,  southern Alaska Range: U.S. Geol. Survey 

Circ .  569. 

1970, Reconnaissance geologic map, ana lyses  of bedrock and stream- 

sediment samples, and an aeromagnetic map of p a r t s  of  the southern 

Alaska Range: U.S. Geol. Survey open- f i le  r epo r t .  

Reed, B. L . ,  and Lanphere, M. A . ,  1969, Age and chemistry of Mesozoic 

and T e r t i a r y  p l u t o n i c  rocks i n  south-cent ra l  Alaska: Geol, Soc. 

America Bul l . ,  v. 80, p. 2 3 - 4 4 .  

Geochronology and chemistry of the Alaska-Aleutian Range b a t h o l i t h :  

G e o l .  Soc. America Bull .  ( i n  p re s s )  

Sainsbury,  C. L., and MacKevett, E. M , ,  Jr . ,  1965, Quicksilver d e p o s i t s  

of southwestern Alaska: U.S. Geol. Survey Bull. 1187, 89 p. 

Wahrhaftig, Clyde, 1965, The physiographic d i v i s i o n s  of Alaska: U.S .  

Geol. Survey Prof .  Paper 482,  52 p. 



Wells, F. G., 1933, Lode deposits of Eureka and vicinity, Kantishna dis- 

trict, Alaska: U.S. Geol. Survey Bull. 849-F, p. 335-379. 

White, D. E., 1942, Antimony deposits of the Stampede Creek area, Kantishna 

district, Alaska: U.S. Geol. Survey Bull. 936-N, p. 331-348. 



SUBREGION 10 (CENTRAL ALASKA RANGE) 

Subregion 10 is loca t ed  i n  south-central  Alaska and is  approximately 

bounded by the Alaska Rai lroad on t h e  west and by t h e  Richardson Highway 

on t h e  e a s t  and nor th .  The southern boundary l i e s  j u s t  nor th  of l a t i t u d e  

62'N. 

The northernmost por t ion  of subregion 10 i s  under la in  by the  Tanana 

River lowlands, the  c e n t r a l  p a r t  by t h e  rugged Alaska Range, and most of 

t h e  southern por t ion  by the  Talkeetna Mountains. The Copper River lowlands 

extend i n t o  the southeas t  corner  of t he  subregion. 

The geologic  backbone of subregion 10 is  the east-west t rending Denali  

f a u l t  system, s epa ra t ing  two geo log ica l ly  d i s s i m i l a r  t e r r anes .  The a rea  

no r th  of t h e  Denali  system c o n s i s t s  c h i e f l y  of Precambrian t o  upper Paleo- 

zo ic  metamorphic and sedimentary rocks,  l e s s e r  T e r t i a r y  marine and non- 

marine d e p o s i t s ,  and a number of small i n t r u s i v e  bodies  ranging i n  compo- 

s i t i o n  from f e l s i c  t o  mafic.  South of t h e  f a u l t  system t h e  t e r r ane  i s  

dominated by l a r g e  g r a n i t i c  plutons and by a v a r i e t y  of vo lcanic  and sedi-  

mentary rocks ,  a l l  of l a t e  Paleozoic and Mesozoic age. Quaternary s u r f i -  

c i a 1  depos i t s  a r e  widespread i n  both t e r r a n e s .  

Lode mine ra l i za t ions  of  gold,  s i l v e r ,  lesser copper, and some anti- 

mony and molybdenum, genera l ly  near  the borders  of f e l s i c  i n t r u s i v e s ,  a r e  

common throughout t h e  subregion. However, as t h e  lodes  a r e  small o r  of 

low grade,  only smal l  amounts of gold with subordinate  s i l v e r  and some 

antimony have been produced (Berg and Cobb, 1967) .  Considerable p l ace r  

gold was mined along t h e  nor thern  f o o t h i l l s  of the Alaska Range and around 

Denal i  (Cobb, 1972).  Subs t an t i a l  p l ace r  gold reserves  (approximately 

480,000 f i n e  ounces) remain near Denali  i n  withdrawal block LO-C according 



to Smith (1970b). Extensive deposits of subbituminous coal along the 

northern flank of the Alaska Range are the most important mineral resources 

in subregion 10 (Wahrhaftig and others, 1951; Barnes, 1967). Until 1964 

a total of 9.6 million tons of coal was produced from the Nenana field 

(Barnes, 1967) . 
Evaluation of the mineral resource potential of subregion 10 is 

greatly hindered by the paucity of geologic information. On the basis of 

the information available, no withdrawal block boundary changes are pro- 

posed. 

Withdrawal 10-A (ll.A.3) 

Location--In the Fairbanks 1:250,000 quadrangle just west of the Wood 

River, about 30 miles southwest of Fairbanks, the withdrawal block underlies 

an area of approximately 350 square miles within the Tanana River lowlands. 

Present knowledge--The entire block is covered by up-to-date geologic 

mapping at 1:250,000 scale (Pkwk and others, 1967). However, geochemical 

information is lacking. 

Adequacy--The withdrawal block is underlain solely by Quaternary gla- 

cial outwash deposits and alluvium. No economic placer deposits are known 

to occur in the withdrawal block or in adjacent areas of similar geologic 

composition. The probability of substantial placer deposits appears to be 

small, although the lack of geochemical data does not permit a definitive 

evaluation. 

Withdrawal 10-B (ll.A.3) 

Location--In the Healy 1:250,000 quadrangle along the southern flank 

of the Alaska Range near the headwaters of the Nenana River, the withdrawal 

block has an approximate area of 400 square miles. 



Present knowledge--Modern geologic map coverage, as well as geochemical 

information, are lacking, Available geologic maps consist of an early-day 

1:250,000 reconnaissance map by Moffit and Pogue (1915) and subsequent re- 

gional compilation and aerial photo interpretation maps at 1:250,000 scale 

(Capps, 1940; Wahrhaftig, 1958). Aeromagnetic maps at 1:63,360 scale pre- 

pared by the Alaska Geological Survey are available for the southern half 

of the withdrawal block. 

Adequacy--Intensely deformed upper Paleozoic to Upper Cretaceous(?) 

sedimentary rocks intruded by granitic plutons comprise the exposed bed- 

rock. Quaternary morainal deposits and alluvium cover almost half of the 

withdrawal block. The McKinley strand of the Denali fault system cuts  

across the withdrawal block at its northern tip. Although no mineral de- 

posits are known to occur within the withdrawal block, its mineral potential 

cannot be evaluated on the basis of present geologic information. A pro- 

gram of geochemical sampling, both bedrock and stream sediments, and some 

geologic mapping at a scale 1:125,000 is needed. 

Withdrawal block 10-C (ll.A.3) 

Location--This area of approximately 1,250 square miles is located in 

the Healy, Mount Hayes, and Gulkana 1:250,000 quadrangles, mostly around 

the upper MacLaren River. 

Present knowledge--Much of this large withdrawal block is covered only 

by early-day exploratory geologic mapping at 1:250,000 scale (Chapin, 1918). 

Portions of the area have never been geologically mapped, In contrast, 

up-to-date geologic and geochemical maps at an approximate scale 1:150,000 

cover the westernmost part of the withdrawal block around Denali (Smith, 

1970a). Aeromagnetic survey maps by the Alaska Geological Survey a t  the 



scale of 1:63,360 are available for the northern portion of the block 

and an aeromagnetic map at a scale of 1:125,000 covers the southern pos- 

tion (Andreasen and others, 1958). The placer gold deposits around Denali 

have Scen investigated by Smith (1970b). 

Adequacy--Except for the westernmost areas, the geology of the with- 

drawal block is inadequately known. Dominant rock types comprise a sequence 

of andesitic metavolcanics and clastic metasediments of late Paleozoic age, 

overlain by Mesozoic mafic volcanic and volcaniclastic rocks. Small gran- 

itic intrusive bodies are common. A large portion of the withdrawal block 

is underlain by Quaternary glacial deposits and alluvium. Considerable 

placer gold was mined from Pleistocene alluvial gravels near Denali, and 

Smith (1970b) calculates the remaining potential gold reserves to be more 

than 480,000 fine ounces (over $18 million at $38 per ounce). None of the 

lode mineralizations around Denali are economic. The mineral resource 

potential of the remainder of the withdrawal block is unknown. 

Withdrawal block 10D (ll.A.3) 

Location--Withdrawal 10-D consists of about 420 square miles in the 

Talkeetna Mountains and Gulkana 1:250,000 quadrangles, around the Tyone 

River along the western edge of the Copper River lowlands. 

Present knowledge--Available geologic information is limited to early- 

day exploratory investigations shown on 1:250,000 geologic maps (Chapin, 

1918). The withdrawal block is covered by an aeromagnetic map at the 

scale of 1:125,000 (Andreasen and others, 1958). 

Adequacy--Most of the withdrawal block is underlain by Quaternary gla- 

cial deposits and alluvium. Mesozoic basic lavas and upper Paleozoic 

elastic sediments crop out in a few small areas. The mineral potential of 



the withdrawal block cannot be evaluated on the basis of present geologic 

information. A program of geochemical sampling and geologic mapping of 

bedrock areas at the scale of 1:125,000 is needed. 

Withdrawal block 10-E (17.d.l) 

Location--The withdrawal block underlies approximately 3,400 square 

miles in the northern Talkeetna Mountains. 

Present knowledge--Over half of the withdrawal block has never been 

geologically mapped, not even by early-day exploratory surveys. Thus this 

block constitutes one of the least known areas not only in subregion LO 

but in the State of Alaska as well. What geologic information there is is 

shown on a 1:250,000 reconnaissance geologic map by Capps (1940). 

Adequacy--The withdrawal block is underlain by a variety of metavol- 

canic and sedimentary rocks of late Paleozoic and Mesozoic age intruded by 

numerous Late Mesozoic granitic plutons. A few lode mineralizations of 

gold, silver, and minor copper occur in the withdrawal block (Berg and 

Cobby 1967) but none appear to be economic. Available geologic information 

is inadequate to assess the mineral resource potential of this withdrawal 

block. An exrensive program of reconnaissance geologic mapping at a scale 

of 1:125,000 and geochemical sampling is needed. 

Withdrawal block 10-F (17.d.2) 

Location--Withdrawal 10-F consists of approximately 820 square niLes 

in the Gulkana 1:250,000 quadrangle, within the Copper River lowlands. 

Present knowledge--Map coverage consists of an exploratory geologic 

map of 1:250,000 scale by Chapin (1918) and of an aeromagnetic survey map 

of 1:125,000 scale by Andreasen and others (1958). 

Adequacy--Except for some low hilla along its northern edge, the 



withdrawal block i s  underlain e n t i r e l y  by Quaternary glacial deposits  and 

alluvium. The hills along the northern edge are comprised of late Paleo- 

zoic mafic metavolcanic rocks. There are no known mineral depos i t s  within 

the withdrawal block, and the probability of finding some i n  the future 

appears t o  be small. 
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SUBREGION 11 (EASTERN ALASKA RANGE AND WRANGELL MOUNTAINS) 

Subregion 11 inc ludes  the  Nabesna and McCarthy quadrangles and p a r t s  

o f  t he  ad jacent  Tanacross,  Mount Hayes, Gulkana, and Valdez quadrangles,  

Physiographical ly ,  t h e  southern ha l f  of the  subregion i s  charac te r ized  by 

t h e  high and rugged Wrangell and Chugach Mountains and t h e  nor thern  hal f  

by t h e  e a s t e r n  p a r t  of t h e  Alaska Range and i t s  subs id i a ry  mountains. The 

mountainous regions a r e  separa ted  by l o c a l l y  ex tens ive  lowlands t h a t  a r e  

l a r g e l y  mantled by Quaternary s u r f i c i a l  depos i t s .  The physiography of t h e  

subregion s t rong ly  r e f l e c t s  g l a c i a t i o n  and g l ac i e r - r e l a t ed  e ros iona l  and 

depos i t i ona l  processes .  

The subregion is  d i v i s i b l e  i n t o  t h r e e  d i s t i n c t  geologic  t e r r a n e s  t h a t  

a r e  separa ted  by f a u l t s .  The southernmost t e r r a n e  i s  e n t i r e l y  w i th in  t h e  

Chugach Mountains and is  bounded on the nor th  by a northwest-s t r iking f a u l t  

t h a t  extends ac ros s  the  southwestern p a r t  of the McCarthy quadrangle i n t o  

the Valdez quadrangle. A t h i c k  sequence of Mesozoic f lysch-type graywacke 

and a r g i l l i t e  dominates t h e  geology south of t he  f a u l t .  The in te rmedia te  

t e r r a n e  is bounded by the  aforementioned f a u l t  and by t h e  Denali  F a u l t ,  

which extends northwestward ac ros s  the nor thern  p a r t  of the  Nabesna quad- 

rangle  i n t o  the Tanacross and Mount Hayes quadranales.  Basement rocks of t he  

in te rmedia te  t e r r a n e  comprise genera l ly  metamorphosed l a t e  Paleozoic sub- 

marine volcanic  and v o l c a n i c l a s t i c  rocks t h a t  a r e  a s soc i a t ed  with subordi- 

n a t e  sedimentary rocks,  gabbro, and l o c a l  alpine-type u l t r amaf i c s .  Diverse 

Mesozoic sedimentary and volcanic  assemblages o v e r l i e  t h e  basement rocks.  

Quaternary s u b a e r i a l  vo lcanic  rocks cover p a r t s  of t he  Wrangells and cons t i -  

t u t e  t he  youngest bedrock. The t e r r ane  no r th  of the Denali  Fau l t  c o n s i s t s  

mainly of g reensch i s t  f a c i e s  metamorphic rocks. Gran i t i c  plutons are 



sporadically distributed throughout all three terranes and, in a few 

places, attain batholithic dimensions. The subregion's lowlands and many 

of its intermontane valleys are Largely covered by surficial deposits. 

Structural trends throughout most of the subregion are northwestward. 

The intermediate terrane has a high mineral resource potential, but 

the potential of the northernmost and southernmost terranes is minimal. 

Production from the intermediate terrane is dominated by the Kennecott mines 

whose output of copper valued in excess of $500,000,000 and about $9,000,000 

worth of byproduct silver far exceeds the amounts of gold, copper, and 

silver recovered from the few other mines in the subregion. In addition, 

the intermediate terrane contains numerous promising prospects and large 

scantily explored tracts that are geologically favorable for mineral de- 

posits. Several large low-grade porphyry type copperlnolybdenum deposits 

are associated with Cretaceous granitic plutons along the northern flanks 

of the Wrangells in the Nabesna quadrangle. These deposits were mainly dis- 

covered during the past 10 years and are mostly still in the exploration 

stage. Preliminary evaluations indicate that these deposits contain about 

2 billion tons of material averaging 0.3 percent copper and a substantial 

quantity of potential byproduct molybdenum. Besides copper, gold, silver, 

and molybdenum the intermediate terrane contains a few other mineral com- 

modities of potential economic significance, notably nickel and antimony. 

The southernmost terrane has produced small amounts of gold. Except 

for the likelihood that it contains additional small gold-bearing vein and 

placer deposits its mineral potential is regarded as poor. Likewise the 

northernmost terrane has a low mineral resource potential. This terrane 

contains an antimony deposit, scattered small placer gold deposits, and 



local magnesitic marble. However, production has been insignificant, and 

the possibility of important new discoveries in the northernmost terrane is 

considered poor. 
(17.d.2) 

Withdrawal 11-A ( Z X C A 3 )  

Location--Withdrawal 11-A includes approximately 108 square miles in 

the Valdez quadrangle between the Richardson Highway and the Chitina River. 

Present knowledge--For practical purposes withdrawal 11-A is unmapped 

geologically, although Moffit's (1938) 1:250,000 reconnaissance map covers 

a small part of the area. 

Adequacy--The fault that separates the southernmost terrane from the 

intermediate terrane projects through the area. The approximately om-third 

of t h e  withdrawal that lies north of the projected fault probably is largely 

underlain by a late Paleozoic complex of metamorphic rocks, gabbro, and 

ultramafics. Ultramafic rocks have been mapped by Barry Hoffman (University 

of Alaska) during his thesis study in an area about 10 miles north of the 

withdrawal, and similar ultramafics and mafics occur at Spirit Mountain, 

about 10 miles east of the withdrawal. The region north of the projected 

fault has some mineral potential because nickel-copper deposits are associ- 

a t e d  with the ultramafic-mafic complex at Spirit Mountain (Kingston and 

Miller, 1945; Herreid, 1970), and because the ultramafic rocks are possible 

hosts for chromite and platinum. Chromite, along with traces of nickel and 

platinum, occurs in a dunite sill about 10 miles north of the withdrawal, 

but the deposits probably are too lean and t o o  small to be exploited at 

present. The region south of the fault is probably largely underlain by 

Valdez Group graywacke and argillite and except for gold has a low mineral 

potential. Gold lodes clustered near Tonsina Lake, several miles west of 



the withdrawal,  a r e  Localized i n  Valdez Group rocks near small  g r a n i t i c  

plutons.  They have yielded only a small  production. 

An adequate mineral resource p o t e n t i a l  eva lua t ion  of withdrawal 11-A 

would r e q u i r e  reconnaissance geologic mapping and concomitant geochemical 

sampling of the e n t i r e  a r e a  and would be  abe t ted  by aeromagnetic and gra- 

v i t y  geophysical s t u d i e s .  

Withdrawal 11-B (11.8.3) 

Location--Withdrawal 11-B inc ludes  1,300 square miles in t h e  Nabesna 

quadrangle,  504 square mi les  i n  the Gulkana quadrangle,  432 sauare milen in 

t h e  Valdez quadrangle, and 108 square mi les  i n  t h e  McCarthv quadrangle.  

Present  knowledge--Except for its northeasternmost 4 townships, which 

a r e  i n  the Nabesna quadrangle no r th  of t h e  Denali Fau l t ,  t h e  e n t i r e  area 

of withdrawal 11-B is in the in te rmedia te  t e r r a n e  a s  def ined  i n  the genera l  

s ta tement  on t h i s  subregion. The withdrawal area is covered by Mof f i t ' s  

(1938, 1954) 1:250,000 reconnaissance geologic maps, which, despite t h e i r  

general  u se fu lnes s ,  are n o t  adequate f o r  modern mineral  resource p o t e n t i a l  

eva lua t ions .  In add i t i on ,  a 1:62,500 geologic  map by Moffi t  and Mertie 

(1923) inc ludes  a few square m i l e s  near t h e  southeas te rn  p a r t  of t he  with- 

drawal i n  the McCarthy quadrangle,  and about one-third of t h e  withdrawal 

i n  t h e  Nabesna quadrangle is covered by 1:63,360 maps by Richter  (1971a) 

and by Matson and Richter  (1971a, 1971b). S u r f i c i a l  d e p o s i t s  in t h a t  pa r t  

of the Copper River bas in  wi th in  t h e  withdrawal have been inves t iga t ed  by 

s e v e r a l  U,S. Geological Survey geo log i s t s .  R ich te r ' s  and   at son's s t u d i e s  

and those i n  t h e  Copper River bas in  are considered adequate f o r  t h e  present  

eva lua t ions .  

Adequacy--The geology and resource a p p r a i s a l  f o r  t h e  withdrawal are 



summarized on a quadrangle basis. 

Nabesna quadrangle : 

The four townships in the withdrawal that lie north of the Denali Fault 

contain scattered low hills of Paleozoic schist that are surrounded by 

lowlands mantled by Quaternary surficial deposits. No mineral deposits are 

known in these townships, and the potential for significant deposits in 

them is poor. 

The remaining 32 townships in the Nabesna quadrangle part of the 

withdrawal are characterized by three northwest-trending geologic belts. 

The northernmost belt consists of a thick Upper Jurassic-Lower Cretaceous 

graywacke-argillite-silrstone-conglomerate sequence; the medial belt con- 

tains diverse Paleozoic and Triassic sedimentary and volcanic rocks and 

scattered Cretaceous granitic plutons; the southernmost belt is dominated 

by the Quaternary Wrangell Lava. 

The medial belt has the best mineral potential of the three belts. 

It contains the Nabesna mine near White Mountain, a contact-metamorphic 

deposit with production (mainly gold) valued at $1,870,000, and a few gold 

or copper propsects. Parts of the medial belt offer geologically favor- 

able targets for mineral exploration. Both the northern and southern belts 

have small mineral resource potentials; however, they cannot conclusively 

be regarded as lacking potential. 

Gulkana quadrangle : 

The part of the Gulhna quadrangle in the withdrawal includes some of 

the spectacular volcanic peaks of the Wrangells. It is largely underlain 

by Wrangell Lava, but it contains some shallow Tertiary plutons that are 

affiliated with the lava, and a few windows of Mesozoic and Permian rocks. 



Errors 

Withdrawal 11-A is erroneously listed as withdrawn under 
s e c t i o n  ll.A.3. It is actually withdrawn under section 
1 7 . d . 2  and should be considered as pa r t  o f  withdrawal 
11-E ( 1 7 .  d .  2) . 



The mineral  p o t e n t i a l  of t h i s  area is  considered l o w ,  but, i n  places, 

g r a n i t i c  plutons assoc ia ted  with Wrangell Lava a r e  mineral ized and a r e  

poss ib l e  exp lo ra t ion  t a r g e t s .  

McCarthy quadrangle: 

Three townships near  t h e  northwest corner  of the McCarthy quadrangle 

a r e  included i n  the withdrawal.  They are under la in  by Wrangell Lava and 

by Permian and Mesozoic rocks, c h i e f l y  volcanics .  

Several copper prospec ts  are repor ted  from the Kluvesna River drainage 

i n  t h i s  p a r t  of t h e  withdrawal (Moffit  and Mert ie ,  1923, p .  112-115). 

These prospec ts ,  which a l s o  conta in  minor amounts of s i l v e r  and gold,  are 

in the Nikola i  Greenstone o r  Permian volcanics .  None have produced. The 

Permian and Mesozoic rocks have the b e s t  promise as h o s t s  f o r  mineral  de- 

p o s i t s ,  bu t  t he  Wrangell Lava t e r r a n e  i s  considered t o  have a poor poten- 

t i a l ,  

Valdez quadrangle: 

That pa r t  of the withdrawal i n  t h e  no r theas t e rn  p a r t  of the Valdez 

quadrangle i s  l a r g e l y  under la in  by Wrangell Lava. It a l s o  conta ins  Te r t i -  

a r y  p lu tons ,  some i n l i e r s  of Mesozoic and l a t e  Paleozoic rocks ,  and Quater- 

nary s u r f i c i a l  depos i t s .  The region conta ins  one prospec t ,  which explored 

a copper-bearing ve in  i n  t h e  Nikolai  Greenstone. The o l d e r  rocks and the 

plutons have t h e  b e s t  mineral  p o t e n t i a l ,  but  t h e  withdrawal a r e a  wi th in  

the  quadrangle i s  l a r g e l y  covered by Wrangell Lava, and i t s  o v e r a l l  poten- 

t i a l  is  low. 

An adequate mineral resource p o t e n t i a l  eva lua t ion  of withdrawal 11-B 

would r e q u i r e  geologica l  mapping and geochemical sampling of a l l  bedrock 



a r e a s  i n  t h e  wi thdrawal  excep t  those i n  the Nabesna B-4,  C-4 and C-5 

quadrang les .  

Withdrawal 11-C ( l l . A . 3 )  

Location--Withdrawal 11-C i n c l u d e s  about 828 square m i l e s  i n  the  south-  

e a s t e r n  p a r t  of t he  Mount Hayes quadrangle  and i n  t h e  n o r t h e a s t e r n  p a r t  of 

t h e  Gulkana quadrangle .  

P r e s e n t  knowledge--Except f o r  h a l f  a township i n  its extreme nor th -  

e a s t e r n  c o r n e r  t h a t  l ies  n o r t h  of the D e n a l i  F a u l t ,  t he  wi thdrawal  i s  with- 

i n  t h e  i n t e r m e d i a t e  t e r r a n e  of the subreg ion .  

The wi thdrawal  area i s  covered by M o f f i t ' s  (1954) 1:250,000 recon- 

n a i s s a n c e  map and l o c a l l y  by r epor t s  s t r e s s i n g  t h e  s u r f i c i a l  deposi t s .  

Adequacy--None of t h e  wi thdrawal ' s  bedrock r e g i o n s  a r e  considered t o  

be a d e q u a t e l y  mapped f o r  m i n e r a l  p o t e n t i a l  e v a l u a t i o n s .  

The wi thdrawal  i n c l u d e s  bedrock t e r r a n e  of t h e  s o u t h e r n  f l a n k  of the 

Alaska Range and lowlands of the Copper River  b a s i n  t h a t  a r e  covered by 

s u r f i c i a l  d e p o s i t s .  The small p a r t  of t h e  wi thdrawal  n o r t h  of t h e  Dena l i  

Faul t  is  u n d e r l a i n  by s c h i s t s  of Devonian and o l d e r ( ? )  age. The remaining 

much l a r g e r  p a r t  of t h e  wi thdrawal  is  u n d e r l a i n  by late Pa leozo ic  v o l c a n i c  

and sed imenta ry  rocks ,  d i v e r s e  p l u t o n i c  rocks ,  and Quaternary s u r f i c i a l  

d e p o s i t s .  

The wi thdrawal  c o n t a i n s  p l a c e r  gold  d e p o s i t s ,  but  no l o d e s  are r e p o r t e d  

from w i t h i n  i ts c o n f i n e s .  Probably  less than  h a l f  of the $3,000,000 placer 

gold  p roduc t ion  from the Chis toch ina  d i s t r i c t  was recovered from t h e  with- 

drawal .  The a r e a  i s  cons idered  t o  have some p o t e n t i a l  f o r  a d d i t i o n a l  

placer gold  p roduc t ion  and f o r  lode gold  d e p o s i t s .  Several nearby areas 

t h a t  have been s t u d i e d  i n  d e t a i l  c o n t a i n  b a s e  m e t a l - s i l v e r  l o d e s  and good 



exploration targets, although none of the areas have yielded significant 

production. These areas include the Slana district (Richter, 1966), the 

Upper Slana-Mentasta Pass area (Richter, 1967), the Upper Chistochina 

River area (Rose, 1967), and the Eureka Creek and Rainy Creek areas (Rose, 

1966). 

The bedrock tracts of the withdrawal need mapping and geochemical 

sampling for an adequate evaluation. 

Withdrawal 11-D (17.d.l) 

Location--Withdrawal 11-D includes large parts of the Nabesna and 

McCarthy quadrangles and contains most of the Wrangell Mountains and a few 

subsidiary mountains of the eastern Alaska Range. 

Present knowledge--Most of the withdrawal has been mapped at 1:250,000 

by Moffit (1938, 1954). Several geologists have investigated mines, pros- 

pects, and specific geologic topics within the withdrawal, and their publi- 

cations are useful, but, like   off it's maps, they are not entirely adequate 

for the objectives of this study. Modern mapping and related investigations 

that are considered satisfactory for the present objectives in the Nabesna 

quadrangle part of withdrawal 11-D covers the Nabesna A-1, A-2, A-3,  A-4, 

and B-4 quadrangles (Richter, 1971a, b; Matson and Richter, 1971c, 1972 (in 

press)). Similarly adequate investigations in the McCarthy quadrangle by 

MacKevett and coworkers cover the McCarthy B-4, B-5, B-6, C-4, C-5, C-6, 

and C-8 quadrangles. Recent investigations, as yet unpublished, in the 

McCarthy B-7 and parts of the C-7 quadrangles provide a basis for apprais- 

ing these quadrangles. 

Adequacy--The small part of the withdrawal n o r t h  of the Denali Fault 

is characterized by widespread Cenozoic surficial deposits that surround 



h i l l s  composed of Paleozoic s c h i s t  and p h y l l i t e  with subordinate  g r a n i t i c  

and gabbroic plutons.  The v a s t  pa r t  of the withdrawal south of t h e  Denali 

Faul t  inc ludes  most o f  the  Wrangell Mountains and is  under la in  by a gener- 

a l l y  well-exposed sequence t h a t  ranges from l a t e  Paleozoic t o  Quaternary 

i n  age. This  region conta ins  a basement complex of t y p i c a l l y  weakly meta- 

morphosed mafic l a v a s ,  v o l c a n i c l a s t i c  rocks,  and gabbro that is  ove r l a in  

by Permian marine sedimentary rocks and by ex tens ive  Mesozoic rocks.  The 

layered  Mesozoic rocks c o n s i s t  of abundant Middle(?) and Late T r i a s s i c  

rocks inc luding  widespread s u b a e r i a l  b a s a l t s  and marine she l f  d e p o s i t s ,  i n  

part  carbonates ,  and i n  the southern Wrangells by l o c a l  Jurassic rocks that 

mainly c o n s i s t  of d i v e r s e  c l a s t i c  assemblages of shallow marine genes is .  

Cretaceous rocks i n  t h e  southern Wrangells c o n s i s t  of e p i c l a s t i c  shallow 

marine sedimentary types  t h a t  genera l ly  a r e  separa ted  from o lde r  rocks by 

a marked unconformity. North of t h e  Wrangells t h e  Late  J u r a s s i c  and Ear ly  

Cretaceous a r e  represented by a t u r b i d i t e  sequence of graywacke and a r g i l -  

l i t e  t h a t  is  o v e r l a i n  Locally by a n d e s i t i c  vo lcanics .  Cenozoic rocks i n  

t h e  withdrawal inc lude  the voluminous Wrangell Lava t h a t  caps most of t he  

Wrangells, l o c a l  s u b a e r i a l  sedimentary rocks that a r e  subjacent  t o  o r  

p a r t l y  coeval  wi th  o lde r  Wrangell Lava, and d i v e r s e  s u r f i c i a l  depos i t s  t h a t  

are mainly of g l a c i o f l u v i a l  o r i g i n ,  P1utonj.c rocks a r e  widely d i s t r i b u t e d  

throughout t h e  withdrawal and formed during s e v e r a l  i n t e r v a l s .  They com- 

p r i s e  gabbro and less abundant g r a n i t i c  rocks of Permian age,  l o c a l  Juras- 

s i c  g r a n i t i c  rocks,  mid-Cretaceous g ranod io r i t e ,  and shallow-seated grani-  

t i c  and subvolcanic types i n t e r p r e t e d  as genet ic  a f f i l i a t e s  o f  t he  Wrangell 

Lava. The dominant s t r u c t u r a l  t r ends  are northwestward and a r e  ref lec ted 

by outcrop t r ends ,  l o c a l i z a t i o n  of p lu tons ,  and by f a u l t s ,  inc luding  numerous 
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t h r u s t  f a u l t s  i n  the southern Wrangells and many of the  s t e e p  faults. 

Some of t he  f a u l t s ,  such as the  Totschunda, a r e  of reg iona l  t e c t o n i c  s ig-  

n i f i cance .  

Withdrawal 11-D has the  best  mineral  resource  p o t e n t i a l  of a l l  the  

withdrawals i n  subregion 11. It conta ins  t he  major mines t h a t  have domi- 

nated t h e  subregion ' s  minera l  product ion,  numerous prospects  inc luding  

some wi th  large r e se rves ,  l a r g e  resources ,  and an e x c e l l e n t  mineral resource 

p o t e n t i a l .  

Production from the withdrawal i s  dominated by t h e  Kennecott mines 

wi th  an output  of copper valued i n  excess  of $500,000,000, and of  s i l v e r  

valued a t  about $9,000,000. Other production from the  withdrawal comprises 

small  amounts of copper and byproduct s i l v e r ,  about 143,500 ounces of p l ace r  

gold from the  Nizina d i s t r i c t ,  and 44,760 ounces of p l ace r  gold from t h e  

Chisana d i s t r i c t .  The a rea  has the p o t e n t i a l  t o  again a t t a i n  i t s  status 

a s  one of the  n a t i o n ' s  foremost copper producers.  It conta ins  s e v e r a l  

types of copper depos i t s  i n  var ious  geologic  s e t t i n g s .  Porphyry copper 

depos i t s ,  mainly r e c e n t l y  discovered,  along the  nor th  f l anks  of t he  

Wrangells conta in  Large resources and r e se rves  est imated a t  about two b i l -  

l i o n  tons  conta in ing  0.3 percent  copper and probably byproduct molybdenum 

and s i l v e r .  The Kennecott mines, which a r e  b e s t  descr ibed by Bateman and 

McLaughlin (1920), exp lo i t ed  l a r g e  cha lcoc i te - r ich  lodes l o c a l i z e d  i n  lower 



strata of the Triassic Chitistone Limestone. They still contain some 

reserves. Other Kennecott-type copper lodes are known in the subregion, 

and some may develop into important producers. Copper deposits and occur- 

rences are widespread in the area's mafic lavas, and, although production 

from these deposits has been scant, they still afford worthwhile explora- 

tion targets. The region contains many attractive exploration targets for 

copper deposits, and some of them are scheduled for exploration. An addi- 

tional small production of placer gold from the area is likely, but the 

probability of significant lode gold production is small. In addition to 

copper and gold, the withdrawal contains small known deposits of molybdenum, 

antimony, iron, and silver, and occurrences of a few other commodities. 

Some of the Triassic carbonate rocks constitute a possible source 05 cement, 

but their utilization, at least in the near future, is unlikely. 

An adequate evaluation of withdrawal 11-D requires geologic mapping 

and geochemical sampling of parts of the withdrawal that have not been in- 

vestigated by modern methods. Some geophysical work, particularly local 

resistivity surveys of favorable areas, would be helpful. 

Withdrawal 11-E (17.d.2) 

Location--Withdrawal 11-E consists of Large tracts in the southern 

parts of the McCarthy and Valdez quadrangles. It includes the northern 

flanks of the Chugach Mountains, parts of the Chitina Valley, and the 

southeastern extensions of the Wrangell Mountains. 

Present knowled~e--About two-thirds of the withdrawal is covered by 

 offi it's (1938) 1:250,000 reconnaissance map. The few other geologic 

studies in the withdrawal consist mainly of brief prospect examinations. 

Miller and MacColl (1964) mapped the northern part of the McCarthy A-4 



quadrangle  i n  s u f f i c i e n t  d e t a i l  for the  p r e s e n t  e v a l u a t i o n ,  and t h a t  p a r t  

of t h e  McCarthy B-4 quadrangle i n  the withdrawal  h a s  a l s o  been adequa te ly  

s t u d i e d  (MacKevett and Smith,  1972; MacKevett, 1970~). 

Adequacy--Withdrawal 11-E i n c l u d e s  p a r t s  of t h e  southernmost and in-  

t e r m e d i a t e  t e r r a n e s .  The southernmost t e r r a n e  c o n s i s t s  l a r g e l y  of Valdez 

Group graywacke and a r g i l l i t e .  It c o n t a i n s  f a i r l y  abundant s m a l l  gold- 

b e a r i n g  q u a r t z  veins and s t r i n g e r s ,  bu t  e x c e p t  f o r  a smal l  p roduc t ion  from 

l o d e s  n e a r  Golconda Creek, none have been mined. T h i s  t e r r a n e  h a s  t h e  

p o t e n t i a l  f o r  an  a d d i t i o n a l  s m a l l  p roduc t ion  of l o d e  and p l a c e r  gold. 

The i n t e r m e d i a t e  t e r r a n e  p a r t  of t h e  wi thdrawal  is  Large ly  u n d e r l a i n  

by metamorphosed l a t e  Pa leozo ic  v o l c a n i c  and sedimentary  rocks  t h a t  a r e  

a s s o c i a t e d  locally with gabbro and u l t r a m a f i c s .  These basement r o c k s  are 

c u t  by d i v e r s e  g r a n i t i c  rocks i n c l u d i n g  some i n  t h e  e a s t e r n  p a r t  of t h e  

wi thdrawal  that a t t a i n  b a t h o l i t h i c  p r o p o r t i o n s .  Shallow marine  c l a s r i c  

Cretaceous  sedimentary  r o c k s  o v e r l a p  t h e  basement i n  and a d j a c e n t  t o  t h e  

C h i t i n a  Valley, and, i n  t u r n ,  are covered by Quaternary e u r f i c i a l  d e p o s i t s  

throughout  much of the v a l l e y .  The N i k o l a i  Greenstone and T r i a s s i c  car- 

bona tes  and s h a l e s  extend i n t o  t h e  s c a n t i l y  exp lored  p a r t  of t h e  area n o r t h  

of t h e  upper  r e a c h e s  of the C h i t i n a  River .  Th i s  p a r t  of the  wi thdrawal  

a l s o  c o n t a i n s  f a i r l y  abundant g r a n i t i c  plutons .  

The i n t e r m e d i a t e  t e r r a n e  c o n t a i n s  a few known mineral d e p o s i t s ,  bu t  

excep t  f o r  small amounts of p l a c e r  gold  from nor th-f lowing t r i b u t a r i e s  of 

t h e  C h i t i n a ,  none have produced. Capper i s  a s s o c i a t e d  w i t h  o t h e r  base  

metals i n  v e i n s  n o r t h  of t h e  headwaters  of t h e  C h i t i n a  R i v e r ,  and s e v e r a l  

small copper-bear ing d e p o s i t s  o r  occur rences  a r e  l o c a l i z e d  i n  N i k o l a i  

Greenstone i n  t h e  g e n e r a l  v i c i n i t y .  Molybdenite-bearing q u a r t z  v e i n s  cu t  

g r a n i t i c  rocks  i n  the h i g h  mountains w e s t  of U n i v e r s i t y  Peak, b u t  they  



have no t  been thoroughly explored.  Small magnet i te-r ich skarns  a r e  devel- 

oped ad j acen t  t o  some g r a n i t i c  p lu tons  i n  the e a s t e r n  p a r t  of the with- 

drawal.  Ultramafic  and mafic  rocks near  t he  southern margin of t h e  i n t e r -  

mediate t e r r a n e  a r e  pos s ib l e  h o s t s  f o r  n i c k e l ,  copper,  chromite,  and p l a t i -  

num, bu t  they  have nor been thoroughly prospected.  

Much of withdrawal 11-E has a h igh  minera l  p o t e n t i a l .  The r e l a t i v e  

s c a r c i t y  of known depos i t s  is p a r t l y  a t t r i b u t a b l e  t o  t h e  l a c k  of explora- 

t i o n .  Much of t h e  remote area of d i f f i c u l t  access  no r th  of t h e  Chitina 

River has, a t  b e s t ,  been c u r s o r i l y  prospected.  T h i s  a r e a  con ta in s  s e v e r a l  

rock types  t h a t  a r e  favorab le  o re  h o s t s  elsewhere i n  t h e  Wrangells,  which, 

coupled with i ts  abundant g r a n i t i c  rocks,  should provide favorab le  explora- 

t i o n  s i t e s ,  p a r t i c u l a r l y  f o r  copper and molybdenum. 

Withdrawal 11-F (17.d.2) 

Location--Withdrawal 11-F inc ludes  about 486 square miles near t h e  

n o r t h e a s t e r n  corner  of t h e  Nabesna quadrangle.  

Presen t  knowledge--No s u b s t a n t i a l  geo log ica l  i n v e s t i g a t i o n s  have been 

made i n  t h i s  withdrawal.  

Adequacy--Reconnaissance along t h e  Alaska Highway and p ro j ec t i ons  of 

mapping from the nearby Tanacross quadrangle (Fos t e r ,  1970) i n d i c a t e  t h a t  

t h e  reg ion  is  l a r g e l y  unde r l a in  by Paleozoic  quartz-muscovite s c h i s t  wi th  

subord ina te  Mesozoic and T e r t i a r y  g r a n i t i c  rocks. Unconsolidated s u b a e r i a l  

d e p o s i t s  mant le  much of the  a r e a ' s  ex t ens ive  lowlands. No mineral  d e p o s i t s  

a r e  r epo r t ed  from t h e  a r e a .  The p o t e n t i a l  f o r  economic depos i t s  i s  poor ,  

a l though t h e  a r e a  probably conta ins  some small  gold-bearing lodes and 

p l ace r s .  
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SUBREGION 1 2  (ALASKA PENINSULA) 

The Alaska Peninsu la  is p a r t  of the A l e u t i a n  I s l a n d  a r c  system t h a t  

c o n t a i n s  many a c t i v e  o r  r e c e n t l y  a c t i v e  vo lcanos ,  It c o n t a i n s  a l s o  a t h i c k  

sequence of  bedded sedimentary  and v o l c a n i c  rocks  of Mesozoic and T e r t i a r y  

age.  The bedded rocks have been i n t r u d e d  i n  numerous p l a c e s  by g r a n i t i c  

rocks  rang ing  from small s t o c k s  and p lugs  t o  l a r g e  b a t h o l i t h s .  The i n t r u -  

s i o n s  range i n  age  from J u r a s s i c  t o  Q u a t e r n a r y ,  and m i n e r a l i z a t i o n  is 

common n e a r  some of them. 

The region h a s  great p o t e n t i a l  f o r  pet roleum and m i n e r a l  r e s o u r c e s .  

The few w e l l s  d r i l l e d  t o  date  have produced L i t t l e  o i l  b u t  t h e  p o t e n t i a l  

is  l a r g e l y  u n t e s t e d .  The a r e a  h a s  about  2,800 s q u a r e  miles of p o s s i b l e  

pet roleum l a n d  w i t h  an  e s t i m a t e d  1,500,000,000 b b l s  o f  o i l .  

The subreg ion  i s  known t o  c o n t a i n  g o l d ,  s i l v e r ,  copper ,  l e a d ,  i r o n ,  

and molybdenum. Some go ld  h a s  been produced on Unga I s l and ,  b u t  the main 

p o t e n t i a l  i s  s t i l l  l a r g e l y  unknown. Using t h e  H a r r i s  p r o b a b i l i s t i c  

approach,  a p o t e n t i a l  v a l u e  of  about $500,000,000 can be set on t h e  min- 

e r a l  p o t e n t i a l  of t h i s  subreg ion .  

Withdrawal 12-A ( l l .A .3)  

Location--Withdrawal 12-A i s  on t h e  P a c i f i c  s i d e  of t h e  Alaska Penin- 

sula, between t h e  southwest  end of Wide Bay and t h e  n o r t h e a s t  s i d e  of 

Pua le  Bay. 

Present knowledge--me area has been mapped at the s c a l e  of 1:250,000 

by Smith and Baker (1924).  Other 1:250,000-scale mapping i n c l u d e s  the ten 

townships a t  t h e  southwest  end (Burk, 1965) and t h e  n o r t h  edge (Mather, 

1925). There  a r e  no geochemical  s t u d i e s  i n  t h e  area b u t  t h e r e  h a s  been 

some aeromagnet ic  work (Andreasen and o t h e r s ,  1963) .  



Adequacy--The a r e a  is  under la in  p r imar i l y  by Middle and Upper J u r a s s i c  

sedimentary rocks folded i n t o  s e v e r a l  large a n t i c l i n e s  and a dome, Large 

o i l  seeps a r e  known and the  a r e a  has been of i n t e r e s t  t o  petroleum companies 

f o r  years. Although d r i l l i n g  t o  d a t e  has  produced l i t t l e  o i l ,  t h e  with- 

drawal has cons iderab le  petroleum p o t e n t i a l .  About 540 square miles of 

p o t e n t i a l  o i l -bea r ing  coarse  c l a s t i c  racks  occur in t h e  withdrawal and 

probably average about 5,800 f e e t  i n  th ickness .  Assuming a petroleum po- 

3 t e n t i a l  of 50,000 b b l s l m i l e  , t h e r e  would be 30,000,000 b b l s  of o i l  i n  

withdrawal 12-A. 

The p o t e n t i a l  of the area f o r  metallic resources  is  unknown al though 

several geochemically un tes ted  intrusivee a r e  known. In a s t a t i s t i c a l  

s t udy ,  H a r r i s  (1968) found a p r o b a b i l i t y  between .9 and 1 .0  t h a t  the reg ion  

con ta in s  between $100,000 and $1,000,000 i n  base  and prec ious  meta l s .  

Withdrawal 12-B ( l l . A . 3 )  

Location--The withdrawal i s  s i t u a t e d  on the P a c i f i c  s i d e  of the Alaska 

Peninsu la  between Dorenoi and Clark Bays. 

Present  knowledge--The most r e c e n t  geologic  mapping (1:250,000) is  

t h a t  of Burk (1965); e a r l i e r  mapping is by Atwood (1911) a t  1:250,000, No 

geochemical sampling o r  aeromagnetic surveys have been made. 

Adequacy--Burkts work is probably adequate f o r  gene ra l i za t i ons  on t h e  

petroleum p o t e n t i a l ,  bu t  c e r t a i n l y  n o t  f o r  the m e t a l l i c  mineral  p o t e n t i a l .  

This withdrawal block may have some petroleum p o t e n t i a l  i n  t h e  thick Ter- 

t i a ry  and Mesozoic s e c t i o n  presen t  over a major a n t i c l i n e .  The p o t e n t i a l  

may be reduced by numerous smal l  i n t r u s i v e s ,  but: f i e l d  work w i l l  be needed 

t o  determine the amount: of a l t e r a t i o n .  The a r e a  of t h e  block i s  sma l l ,  s o  

i t  would prabably contain no more than 3 t o  5,000,000 b b l  of petroleum. 



Surface exposures a r e  mainly Paleocene t o  Oligocene sediments and 

volcanics  in t ruded  by numerous small  T e r t i a r y  plugs and s tocks .  The min- 

e r a l  p o t e n t i a l  i s  good near  a l l  t he  small  i n t r u s i v e s  and gold has  been 

reyor ted  near  t h e  head of Por t  Moller.  P o t e n t i a l  f o r  copper and s i l v e r  

may a l s o  e x i s t .  The Har r i s  r e p o r t  (1968) r a t e s  i t  a s  having .9 t o  1 .0  

p r o b a b i l i t y  of conta in ing  $1,000,000 t o  $10,000,000 i n  minera l s .  

Withdrawal 12-C (11 . A .  3) 

Location--Withdrawal 12-C i s  on t h e  Pacific coas t  of  the  Alaska Penin- 

s u l a  between the  head of Canoe Bay and Balboa Bay. 

Present  knowledge--The area was s tud i ed  by Burk (1965) and i n  p a r t  by 

Atwood (1911) a t  a s c a l e  of 1:250,000. No geochemical sampling d a t a  i s  

a v a i l a b l e .  

Adequacy--The p re sen t  mapping i s  probably s u f f i c i e n t  t o  eva lua t e  t he  

petroleum p o t e n t i a l  of t h e  area around Canoe Bay. The Canoe Bay a n t i c l i n e  

has  been of cons iderab le  i n t e r e s t  t o  t h e  petroleum indus t ry  and s e v e r a l  

we l l s  have been d r i l l e d .  Although no product ion has been r epo r t ed ,  the  

area s t i l l  has cons iderab le  p o t e n t i a l .  About 5,000 f e e t  of coarse  c l a s t i c  

l a te  Mesozoic sediments underlie about 150 square  mi l e s  of this block, sug- 

ges t i ng  a p o t e n t i a l  of approximately 7,500,000 b b l  of o i l .  

There i a  no a v a i l a b l e  work on possible minera l  resources  o f  t h e  block. 

Copper has been found on the nor th  shore of Balboa Bay, and the condi t ions  

are good that minera l s  w i l l  be found near  the  small stocks around Mount 

Dana and Hoodoo Mountain. H a r r i s  (1968) r a t e s  this area as  having a .9 t o  

1 .0  p o t e n t i a l  of having a $1,000,000 t o  $10,000,000 resource  p o t e n t i a l .  

Withdrawal 12-D (11.A.3) 

Location--Outer Shumagin I s l a n d s .  



Present  knowledge--Grant2 (1963) v i s i t e d  t h e  i s l and  b r i e f l y  and Burk 

(1965) included the  i s l a n d s  i n  h i s  1:250,000 mapping. 

Adequacy--The i s l a n d s  are p a r t  of t h e  oceanic c r u s t  composed of tu r -  

b i d i t e s ,  s h a l e s  and a r g i l l i t e s  of Early Cretaceous age in t ruded  by e a r l y  

T e r t i a r y  g r a n i t i c  rocks. The outermost i s l a n d s  cons i s t  e n t i r e l y  of i n t ru -  

s i v e  rocks.  Although t h e  presen t  knowledge is adequate ,  t h e  a r e a  has lit- 

tle p o t e n t i a l  f o r  either o i l  or m e t a l l i c  minera l s .  

Withdrawal 12-E ( l l .A.3)  

Location--Withdrawal 12-E is a small  area near  the t i p  of the  Alaska 

Peninsula  between Mount Emons and Mount Hague, and inc ludes  Ukolnoi, 

Wosnesenski, and Poperechnoi I s l ands .  

Present knowledge--The p a r t  o f  t h e  block on t h e  Alaska Peninsula  was 

mapped by Kennedy and Waldron (1955) a t  a scale o f  1:100,000, and t h e  en- 

t i re  a r e a  was mapped by Burk (1965) a t  a scale of 1:250,000. There has  

been no geochemical mapping. 

Adequacy--The a r e a  of t h i s  block i s  under la in  by Tertiary and Quater- 

nary vo lcan ic  rocks t h a t  a r e  c u t  by smal l  i n t r u s i v e  d ikes  and plugs. The 

geologic  mapping i s  adequate, but  no geochemical sampling has been done. 

Both gold and copper have been found by prospec tors  (Kennedy and Waldron, 

1955).  Extensive copper mine ra l i za t i on  was repor ted  by ~ e n n e d y  and Waldron 

(1955) where t h e  Belkofski  Tuff is  c u t  by quartz d i o r i t e  s t o c k s ,  and minor 

mine ra l i za t i on  occurs  near  p lugs ,  necks,  and d ikes  of b a s a l t  and andes i t e .  

Mineral d e p o s i t s  valued between $1,000,000 and $10,000,000 have a p r o b a b i l i t y  

between 0.9 and 1.0 of occur r ing  i n  t h i s  a r e a  (Har r i s ,  1968).  



Withdrawal 12-F (ll.A.3) 

Location--Withdrawal 12-F is the tip of the Alaska Peninsula between 

Morzhovoi and Cold Bays, including a small area on the west shore of Morzho- 

voi Bay. 

Present knowledge--The part on the west shore of Morzhovoi Bay has 

never been mapped; the rest of the area was mapped at 1:250,000 scale by 

Waldron (1961), and Burk (1965). 

Adequacy--This block is underlain by late Tertiary and Quaternary vol- 

canic rocks with a few Pliocene sedimentary rocks and volcanic plugs la- 

cally. Mineralization has not been reported and there probably ia not much 

potential. The mapping should be adequate except for unmapped part. 

Withdrawal 12-G (ll.A.3) 

Location--The withdrawal comprises the Krenitzin Island group includ- 

ing Akum, Akutan, and Tigalda Islands. 

Present knowledge--There is no geologic or geochemical data available 

for these islands. 

Adequacy--The area should be mapped and sampled because Unalaska Island 

just to the west contains considerable mineralization. The potential of 

these islands is completely unknown, but their proximity to the mineralized 

eastern end of Unalaska Island suggests that they may also be mineralized. 

Based on what is known of the adjacent islands, these islands are probably 

underlain by Tertiary and Quaternary volcanic and intrusive rocks. 

Withdrawal 12-H (ll.A.3) 

Location--Unalaska and Sedanka Islands, Aleutian Island system, 

Present knowledge--Geologic mapping at 1:250,000 scale is available 

(~rewes and others, 1961), as is some geochemical work on a zinc deposit 

(Webber and others, 1946). 



Adequacy--Unalaska Island is formed primarily of late Tertiary and 

Quaternary volcanic and intrusive rocks. The intrusive5 include both gran- 

odiorite and gabbro which have locally altered and mineralized the volcanic 

rocks. Because of these intrusions, Unalaska and Sedanka Islands probably 

have the highest mineral potential of any of the Aleutian Islands. Many 

occurrences of gold, copper, zinc, iron, and eulfur were noted during the 

geologic mapping, but little or no regional geochemical work was done. 

Analyses by the Bureau of Mines of samples from an area 240 feet long 

and 60 feat wide indicates the Sedanka Island zinc deposit to average 9.1 

percent zinc, 0.25 percent lead, 0.45 copper and 112 o z .  gold and 1.4 oz. 

silver per ton (Webber and others, 1946). The ore is readily amenable to 

flotation with 95 percent recovery of zinc. 

Geochemical studies will be necessary to properly evaluate the mineral 

potential of the withdrawal. 

Withdrawal 12-1 (ll.A.3) 

Location--Withdrawal 12-1 consists of Umnak Island. 

Present knowled~e--Geologic maps at 1:63,360 and 1:96,000 scale cover 

the entire area of this withdrawal block (Byexs, 1959). 

Adequacy--Umnak is primarily underlain by late Tertiary and Quaternary 

I volcanic and volcaniclasric rocks. The southwest end of the island con- 

tains an albitized sedimentary and igneous complex of middle Tertiary age, 

The mapping of most of the island is adequate to show that Umnak Island 

probably does not have great potential for mineralization. 

Withdrawal 12-5 (17.d.l) 

Location--This withdrawal includes the northwest corner of the Iliamna 

quadrangle and the southwest corner of the Lake Clark quadrangle. 



P r e s e n t  knowledge--The Iliamna quadrangle  has  been g e o l o g i c a l l y  

mapped a t  a s c a l e  o f  1:50,000 and t h e  d a t a  is  on open f i l e  a t  1:200,000 

( D e t t e m a n  and Reed, 1967, 1968). Geochemical sampling i s  complete. 

No mapping h a s  been done i n  t h e  Lake C l a r k  quadrangle .  

Adequacy--The a r e a  mapped is u n d e r l a i n  by T e r t i a r y  v o l c a n i c  rocks  

which probably  ex tend  northward i n t o  t h e  Lake Clark  quadrangle .  There 

a r e  no known minera l  occur rences  w i t h i n  t h e  known p a r t  of t h i s  b lock ,  

and t h e r e    rob ably a r e  none i n  t h e  n o r t h e r n  p a r t .  The a r e a  a l s o  h a s  no 

pet roleum p o t e n t i a l .  

Withdrawal 12-K (17.  d. 1 )  

Location--Withdrawal 12-K is i n  t h e  Naknek quadrang le  j u s t  wes t  of 

Katmai N a t i o n a l  Monument. 

P r e s e n t  knowledge--The only data on t h i s  a r e a  concerns  t h e  s u r f i c i a l  

d e p o s i t s  and a r e  i n  unpubl ished m i l i t a r y  documents. 

Adequacy--The e n t i r e  a r e a  o f  t h i s  wi thdrawal  b lock is  covered by 

g l a c i a l  d e p o s i t s  t h a t  obscure  the bedrock.  G r a n i t i c  rocks  o f  t h e  A l e u t i a n  

Range b a t h o l i t h  a r e  exposed t o  the east and probably  u n d e r l i e  t h e  with- 

drawal.  There  is  no need f o r  f u r t h e r  s t u d y  i n  t h i s  block.  



Withdrawal 12-L (17.d.l) 

Location--The area extends south from the south side of Becharof Lake 

to Amber Bay on the Pacific side of the Alaska Peninsula, then west nearly 

across the peninsula. It includes Sutwik Island, 

Present knowledge--Most of the area is mapped at the scala of 1:250,000 

(Burk, 1965; Smith and Baker, 1924). 

Adequacy--The area contains a thick section of clastic sedimentary 

rocks of Jurassic, Cretaceous, and Tertiary ages. Numerous Tertiary plugs 

and stocks associated with volcanic rocks intrude the sedimentary rocks, 

mostly near the Pacific coast of the block. 

The withdrawal has good potential for both petroleum and minerals, 

The western part of the area has a thick sedimentary section with known 

structures. The rocks are about 10,000 feet thick and underlie about 800 

square miles of the block. Using a conservative estimate of 50,000 bbllper 

mile3 there is a potential of at least 80,000,000 to 100,000,000 bbls of 

petroleum in this block, 

In the mountainous areas near the coast numerous small stocks and 

plugs intrude the sedimentary section, No known prospecting or geochemical 

sampling has been done in the area, but the potential for mineralization 

should be high. Harris (1968) rates this coastal area as having a 0.9 to 

1.0 probability of mineral deposits worth $1,000,000 to $10,000,000. 

Withdrawal 12-M (17.d.l) 

Location--Withdrawal 12-M extends from Kujulik Bay and Cape Kumliun 

on the Pacific side of the Alaska Peninsula west and south to Black Lake. 



Present knowledge--All of the withdrawal is geologically mapped at a 

scale of 1:250,000 (Burk, 1965; Smith and Baker, 1924). 

Adequacy--Withdrawal 12-M includes the large Chignik Bay anticline in 

which sedimentary rocks of Jurassic and Cretaceous age are exposed. Appro- 

ximately 5,000 feet of potential reservoir rock are present in the anti- 

cline and could contain from 20,000,000 to 25,000,000 bbls of petroleum. 

Gold, silver, lead and zinc occur just east of Black Lake outside the 

withdrawal. The host rocks for this mineralization extend into the with- 

drawal but whether they are mineralized is unknown. 

Coal has been produced a t  Chignik Bay and a coal bed 3 feet thick 

occurs near Hook Bay. The extent and tonnage of the coal reserves are un- 

known. 

Withdrawal 12-N (17.  d .  2) 

Location--This withdrawal block includes most of the subregion north 

of the Katmai National Monument. 

Present knowledge--Much of the area of this withdrawal block has been 

mapped at scales ranging from 1:50,000 to 1:250,000 (Martin and K a t z ,  

1912; Mather, 1925; Moffit, 1927; Kirschner and Minard, 1949; KeLler and 

Reiser, 1959; Detterman and Hartsock, 1966; Detterman and Reed, 1964, 1965, 

1966, 1967, 1968; Detteman and Lanphere, 1965; Detterman, Reed, and Rubin, 

1965; Jones and Detterman, 1966; Detterman, 1968). In addition, there are 

numerous reports on geochemical sampling (Detterman and Reed, 1965; Reed 

and Detterman, 1965; Reed, 1966; Detterman, 1969; Detterman and Cobb, 1969). 

Aeromagnetic surveys have been made of parts of the area (Henderson and 

others, 1963; Grantz and others, 1963). Parts of the area in the Lake Clark, 

Naknek, and Dillingham quadrangles are unmapped. 



Adequacy--The p r e s e n t  s ta te  of knowledge is  adequate  f o r  most of t h e  

b lock  excep t  t h e  unmapped p a r t s  of Lake Cla rk ,  Dill ingham, and Naknek quad- 

r a n g l e s .  A d d i t i o n a l l y ,  t h e  a r e a  s o u t h  o f  Nonvianuk Lake should be sampled 

geochemically a s  a m i n e r a l i z e d  area was r e c e n t l y  found t h e r e .  

The geology of t h e  a r e a  is v e r y  complex and i n c l u d e s  metamorphic, 

sed imenta ry ,  v o l c a n i c ,  and i n t r u s i v e  rocks  of l a t e  P a l e o z o i c  t o  Recent age.  

The major Bruin  Bay f a u l t  b i s e c t s  t he  e a s t e r n  p a r t  o f  t h e  a r e a ,  There 

a r e  many a r e a s  of known m i n e r a l i z a t i o n  i n c l u d i n g  copper ,  i r o n ,  go ld ,  s i l v e r ,  

and molybdenum. I n  a d d i t i o n ,  t h e  l n i s k i n  P e n i n s u l a  has  numerous o i l  seeps  

and c o n s i d e r a b l e  pet roleum p o t e n t i a l .  

There  a r e  known m i n e r a l  d e p o s i t s  i n  t h i s  wi thdrawal  b lock  and mineral -  

i z a t i o n  i s  suspec ted  i n  o t h e r  a r e a s  t h a t  c o n t a i n  t h e  same g e o l o g i c  s e t t i n g  

as t h e  known m i n e r a l  areas. Areas of  copper m i n e r a l i z a t i o n  a r e  p r e s e n t  

n e a r  t h e  head of Cottonwood, I l i amna ,  I n i s k i n ,  and C h i n i t n a  Bays, and n e a r  

P i l o t  Lake. Gold and s i l v e r  are p r e s e n t  n o r t h  o f  B a t t l e  Lake. Large 

d e p o s i t s  of magne t i t e  a r e  p r e s e n t  n e a r  Crevice  Creek, i n  Chenik Mountain, 

i n  t h e  mountains east of t h e  Lake Fork of P a i n t  R i v e r ,  and near Iliamna 

Bay. 

The o i l  s e e p s  on I n i s k i n  P e n i n s u l a  were t h e  f irst  known i n  Alaska 

and a l though  t h e r e  h a s  been s p o r a d i c  d r i l l i n g  f o r  70 y e a r s ,  t h e  p o t e n t i a l  

is s t i l l  u n t e s t e d .  The p r o s p e c t i v e  a r e a  i s  small b u t  could c o n t a i n  about  

10,000,000 b b l s  of o i l .  



Withdrawal 12-0 (17.d.2) 

Location--This withdrawal is an irregularly shaped block adjoining the 

Katmai National Monument on the south and west sides. 

Present knowledge--Most of the area was mapped by Keller and Reiser 

(1959) at 1:250,000 scale.  

Adequacy--The area is mainly underlain by Upper Jurassic clastic rocks, 

Middle Jurassic intrusive rocks and minor Quaternary volcanics. Occurrences 

of copper, lead, and molybdenum are reported from the area around Mount 

Kubugakli near Shelikof Strait. This block has minor mineralization that 

should be checked, but the potential is not great. Most of the mapping is 

adequate for evaluation 

Wi~hdrawal 12-P (17,d.2) 

Location--North of the west end of Becharof Lake. 

Present knowledge--There are no geologic reports covering this area, 

but some aeromagnetic coverage exists (Andreasen and others, 1963). 

Adequacy--Most of this block is covered by glacial deposits and pre- 

sumably has low potential. A minor amount of granitic rock occurs in the 

southeas tern corner. 

Withdrawal 12-Q (17.d.2) 

Location--The withdrawal is located on the Pacific coast of the Alaska 

Peninsula and includes Cape Kumlik and Amber Bay. 

Present knowledge--The area has been geologically mapped at the scale 

of 1:250,000 (Burk, 1965). 

Adequacy--Withdrawal 12-4 is underlain by Late Jurassic and Cretaceous 



c l a s t i c  sedimentaryrocks unconformably ove r l a in  by Eocene t o  Oligocene 

v o l c a n i c l a s t i c  rocks.  The west end of t h e  block conta ins  t h e  l a r g e  ca lde ra  

o f  Aniakchak volcano and is  covered by Quaternary vo lcanics .  

There a r e  no known minera l  d e p o s i t s ,  but  no geochemical sampling has 

been done around t h e  small  T e r t i a r y  and Quaternary i n t r u s i v e s .  Harris 

(1968) cons iders  t h e  a r e a  has  an 0 .8  t o  0.9 chance of have a depos i t  of 

$1,000,000 value.  

The petroleum p o s s i b i l i t i e s  a r e  good, a s  t h e r e  a r e  s e v e r a l  a n t i c l i n e s  

w i th  p o s s i b l e  c lo su re  and coarse c l a s t i c  rocks a t  depth. Included i n  the 

withdrawal are about 360 square  miles with 5,000 t o  7,000 f e e t  of p o t e n t i a l  

petroleum producing sediments.  Petroleum resources  could be from 20,000,000 

t o  30,000,000 bb l s .  

Withdrawal 12-R (17.d.2) 

Location--This withdrawal i s  no r theas t  of Por t  Moller along t h e  west 

s i d e  of t h e  mountains i n  t h e  i n t e r i o r  of t h e  Alaska Peninsula .  

Present knowledge--The a r e a  has  been geo log ica l ly  mapped a t  1:250,000 

(Burk, 1965). 

Adequacy--The withdrawal is  under la in  by la te  T e r t i a r y  and Quaternary 

vo lcanic  rocks in t ruded  by small  T e r t i a r y  and Quaternary stocks and plugs.  

The nor thern  p a r t  of  t h e  block is covered by Quaternary v o l c a n i c l a s t i c  de- 

p o s i t s  from Veniaminof volcano and probably l acks  mineral  depos i t s .  The 

p o t e n t i a l  of t h e  southern  p a r t  of t h e  withdrawal i s  unknown. 

Withdrawal 12-S (17.d.2) 

Location--Withdrawal 12-S is a s t r i p  ac ros s  the Alaska Peninsula  t h a t  

inc ludes  t h e  Pavlof volcanos,  Pavlof Bay, Canoe Bay and Herendeen Bay. 



Present  knowledge--The most r ecen t  mapping i n  t h e  a r e a  i s  by Burk 

(1965) bu t  p a r t s  of t h e  a r e a  a r e  mapped by Atwood (1911), and by Kennedy 

and Waldron (1955). 

Adequacy--This block must be considered a s  having cons iderab le  poten- - 

t i a l  f o r  petroleum, coa l ,  gold,  and copper,  bu t  more f i e ldvo rk  i s  needed t o  

proper ly  eva lua t e  t h i s  p o t e n t i a l .  

The withdrawal conta ins  a t h i c k  sequence of l a t e  Mesozoic sedimentary 

rocks unconformably ove r l a in  by Paleocene t o  Oligocene sedimentary and vol- 

can i c  rock. Small plugs and s tocks  of l a t e  T e r t i a r y  t o  Quarternary age c u t  

t h e  sediments a t  numerous l o c a l i t i e s  and gold and copper a r e  repor ted  f r o m  

a 1  t e r ed  t u f f s  ad jacent  t o  i n t r u s i v e s  . 
The area near  Canoe Bay is of cons iderab le  i n t e r e s t  t o  o i l  companies 

and al though s e v e r a l  we l l s  have been d r i l l e d ,  t h e  p o t e n t i a l  i s  s t i l l  l a r g e l y  

un tes ted .  About 400 square m i l e s  a r e  under la in  by 5,000 t o  7,000 f e e t  of 

sediments wi th  petroleum p o t e n t i a l  p o s s i b l e  r e s e r v o i r  c h a r a c t e r i s t i c s ;  t h e  

a r e a  could conta in  from 20,000,000 t o  30,000,000 b b l s  of o i l .  

The Mesozoic s e c t i o n  at Herendeen Bay and Oligocene s e c t i o n  a t  Coal 

Bay conta in  s i g n i f i c a n t  d e p o s i t s  of coal .  A t  Herendeen Bay 30 t o  40 f e e t  

of c o a l  occurs  i n  beds 1 f o o t  t o  8 f e e t  t h i ck .  

Withdrawal 12-T (17.d.2) 

Location--Outer Shumagin I s l ands .  

Present  knowledge--Withdrawal 12-T has been geo log ica l ly  mapped a t  t h e  

s c a l e  of 1:1,000,000 (Crantz,  1963),  and 1:250,000 (Burk, 1965) .  

Adequacy--Area i s  e n t i r e l y  under la in  by b i o t i t e  g r anod io r i t e  of e a r l y  

T e r t i a r y  age. No m e t a l l i c  minera l s  are repor ted  and probably none a r e  

presen t .  
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SUBREGION 1 3  (SOUTH-CENTW ALASKA) 

Most of the withdrawal a r eas  i n  subregion 13  a r e  i n  the Kenai-Chugach 

Mountains, an a rcua te  range of high rugged mountains bordering the Gulf of 

Alaska. One withdrawal a r e a  (13-A) and a small p a r t  of another  (13-B) are 

i n  the  southern  Talkeetna Mountains. Small p a r t s  of area 13-B and 13-C, 

r e spec t ive ly ,  a r e  i n  the Upper Matanuska Valley and t h e  Copper River Low- 

lands .  The subregion is i n  an a c t i v e  orogenic a r e a  with a high incidence 

of earthquakes. Bedrock i n  t he  Kenai-Chugach Mountains is predominantly 

weakly metamorphosed but  s t rong ly  deformed Mesozoic eugeosyncl inal  bedded 

d e p o s i t s  of  metagraywacke, s l a t e  and a r g i l l i t e .  Mafic volcanic  and volcan- 

i c l a s t i c  sequences a r e  exposed i n  t he  Pr ince  William Sound a rea  near  the 

no r th  and west Kenai-Chugach Kange f r o n t  and i n  t h e  Talkeetna Mountains. 

Ultramafic  and r e l a t e d  rocks c rop  out  l o c a l l y  i n  an a rcua te  belt near  the  

no r th  and west Kenai-Chugach Range f r o n t  and i n  one area on Pr ince  William 

Sound near  Seward. T e r t i a r y  i n t r u s i v e  bodies, genera l ly  of small  size, cut  

t h e  bedded rocks of t h e  Kenai-Chugach Range. A Mesozoic b a t h o l i t h i c  complex 

i s  widely exposed i n  the southern Talkeetna Mountains and smal le r  Mesozoic 

plutons crop out  near  t h e  no r th  f l ank  of the Chugach Mountains. 

The m e t a l l i c  mineral  depos i t s  of t h e  western Kenai-Chugach Mountains 

can be c rude ly  grouped i n t o  th ree  a r c u a t e ,  concent r ic  zones that conform 

gene ra l ly  t o  t he  a r cua te  t rend of the  range. The innermost zone includes 

copper and gold d e p o s i t s  around Prince William Sound. Most of  t h e  depos i t s  

are i n  o r  near  greenstone.  Almost 214 m i l l i o n  pounds of copper has been 

produced from t h i s  a r e a ,  most of which was from t h e  Ellamar and Larouche 

depos i t s  (Berg and Cobb, 1967).  Gold was produced from lode  mines and as 

a byproduct of t he  copper mining. The recorded production was 137,600 

ounces (Berg and Cobb, 1967). 



An i n t e r m e d i a t e  zone c o n t a i n s  mos t ly  gold  d e p o s i t s  i n  a b e l t  roughly 

p a r a l l e l  t o  t h e  c e n t r a l  p a r t  of  t h e  range n o r t h  and west of  t h e  h i g h  i n t e r -  

i o r  mountains.  Gold has been produced c h i e f l y  from smal l  l o d e  and p lacer  

d e p ~ s j ' .  i n  the Hope, Girdwood, and Moose Pass a r e a s .  The gold  d e p o s i t s  

a r e  probably  r e l a t e d  t o  T e r t i a r y  i n t r u s i v e  a c t i v i t y .  Recorded produc t ion  

from t h e  Kenai P e n i n s u l a  d i s t r i c t ,  which i n c l u d e s  most of t h e  d e p o s i t s  

from 1895 through 1959, was 120,375 ounces (Koschmann and Bergendahl,  1968) .  

The outermost  b e l t  in t h e  Chugach-Kenai Mountains i n c l u d e s  the chrom- 

i t e  associated w i t h  u l t r a m a f i c  b o d i e s  n e a r  t h e  west and n o r t h  f l a n k  o f  t h e  

range.  Chromite p roduc t ion  c o n s i s t s  of about 30,000 t o n s  of o r e  f rom de- 

p o s i t s  a t  Red Mountain and Claim P o i n t  near t h e  southwestern  t i p  of t h e  

Kenai P e n i n s u l a  (Berg and Cobb, 1967) .  Chromite has also been r e p o r t e d  

from u l t r a m a f i c  bod ies  near Ek lu tna  (Rose, 1966) and t h e  headwaters  of 

Wolverine Creek (Clark, 1972). 

I n  t h e  p a r t  o f  t h e  Ta lkee tna  Mountains inc luded  i n  t h e  subregion, gold 

h a s  been produced from v e i n  d e p o s i t s ,  mos t ly  a t  t h e  s o u t h e r n  b o r d e r  of t h e  

Ta lkee tna  b a t h o l i t h ,  and from p l a c e r s .  Total produc t ion  was about 404,425 

f i n e  ounces o f  go ld  from l o d e  mines and about 204,000 f i n e  ounces of gold  

from p l a c e r s  (Berg and Cobb, 1967).  A s m a l l  number of copper prospects  

e x i s t  i n  t h e  sou thern  Ta lkee tna  Mountains and t he  n o r t h e r n  Chugach Moun- 

t a i n s ,  b u t  none have been p r o d u c t i v e .  

The m e t a l l i c  m i n e r a l  r e s o u r c e  p o t e n t i a l  of t h e  subreg ion  can be  evalu-  

a t e d  o n l y  on t h e  b a s i s  of e x i s t i n g  inadequa te  knowledge of the g e o l o g i c a l l y  

f a v o r a b l e  s e t t i n g s  and known minera l  occur rences .  The p o t e n t i a l  of the 

innermost  zone of t h e  Kenai-Chugach Mountains is  cons idered  moderate ly  h igh  

f o r  massive s u l f i d e  d e p o s i t s  because  of p a s t  p roduc t ion  and the l a rge  e x t e n t  



of geologically favorable greenstone terrane. The potential of the inter- 

mediate zone of the Kenai-Chugach Mountains is considered moderate for 

small deposits of precious metals but low for large deposits. Much of this 

area h a s  not been mapped or intensively prospected, however, and t h e  poten- 

tial is unknown. The potential of the outermost belt is considered moder- 

ately high for chromite and possibly copper, nickel, iron, titanium, plati- 

num, and cobalt in the area of known ultramafic bodies, as well as unex- 

plored areas on trend with the known bodies. In addition, a potential for 

gold and copper mineralization associated with the Mesozoic intrusive bodies 

exists. Although past production from this zone is small, the variety of 

potent5ally favorable geologic settings, combined with the relative inac- 

cessibility of much of the northern portion of the belt, make this a zone 

of moderately high potential. The Willow Creek district and vicinity must 

be considered geologically favorable f o r  mineral deposits on the basis of 

past production. Because of lack of indication of significant mineraliza- 

tion other than gold and probable intensive past exploration in the area, 

the probability of future production is considered only moderate. 

Withdrawal 13-A (11 ,A. 3) 

Location--Withdrawal 13-A consists of about 540 square miles in the 

southern Talkeetna Mountains north of Palmer. 

Present knowledge--Present knowledge of the area is primarily from 

maps at a scale af  1:250,000 by Paige and Knopf (1907) and Capps (1940). 

A small part of the area was mapped by Barnes (1962) at a scale of 1:63,360. 

Adequacy--The bedrock is predominantly granitic rocks (mostly quartz 

diorite) of the Talkeetna batholith. Part of the area in T. 20 N., R. 3 W. 

is underlain by sedimentary rocks of the non-marine Arkose Ridge Formation 



and t h e  marine Matanuska Formation and is c u t  by t h e  C a s t l e  Mountain f a u l t  

(Barnes ,  1962).  The Willow Creek d i s t r i c t ,  a n  a r e a  of p roduc t ive  l o d e  and 

placer  d e p o s i t s  (Ray, 1954) ,  is a d j a c e n t  t o  t h e  s o u t h  border  of t h e  with- 

dr---r.:I a r e a .  However, no p r o s p e c t s  a r e  known w i t h i n  the withdrawal  a r e a .  

The area h a s  been a d e q u a t e l y  s t u d i e d  for plrrposes of a p r e l i m i n a r y  m i n e r a l  

r e s o u r c e s  p o t e n t i a l  a p p r a i s a l .  

Withdrawal 13-B (Ll.A.3) 

Location--Withdrawal 13-B c o n s i s t s  of about 1 ,470 square m i l e s  mos t ly  -- 
i n  high rugged p a r t s  of t h e  Chugach Mountains n o r t h e a s t  o f  Anchorage. 

Present knowledge--Early g e o l o g i c  mapping i n  the a r e a  was mainly by 

Landes (1927), a t  a scale of approximately  1 inch  t o  5 m i l e s ,  Capps (1927 , 

s c a l e  1:62,500; 1940, s c a l e  1:250,000),  Waring (1936, scale  1:62,500) ,  and 

Mart in  and Katz (1912, s c a l e  1:62,500).  Most of t h i s  work i s  i n  t h e  Mata- 

nuska Val ley  and c o v e r s  o n l y  t h e  n o r t h  edge of t h e  wi thdrawal  area. 

E x i s t i n g  modern g e o l o g i c a l  and geochemical mapping i n  t h e  a r e a  con- 

sists of a s t u d y  a t  a s c a l e  of 1:63,360 on an u l t r a m a f i c  body near the 

headwaters  of Wolverine Creek (Clark, 1972) ,  unpubl ished reconna i ssance  

geo log ic  mapping and geochemical  sampling a t  a scale of 1:63,360 from par t s  

of t h e  Anchorage C-5, C-4, B-5, and A-5 quadrangles  by S .  N. B .  C l a r k ,  

E r n e s t  Dobrovolny, and H .  R. Schmoll, and g e o l o g i c  mapping a t  a s c a l e  of 

1:48,000 of t h e  Anchorage 0-2 quadrangle  (Grantz ,  1961a) .  P a r t  of  the  map 

area on t h e  n o r t h  f l ank  of t h e  Chugach Mountains w a s  mapped by Barnes (1962)  

a t  a s c a l e  o f  1:63,360. 

Adequacy--Existing mapping and e x t e n s i o n  of knowledge of a d j a c e n t  

areas i n d i c a t e  t h a t  t h e  wi thdrawal  a r e a  i n c l u d e s  p o r t i o n s  of t h ree  d i s -  

t i n c t l y  d i f f e r e n t  t e r r a n e s .  Bedrock i n  t h e  s o u t h e r n  half  t o  t h r e e - q u a r t e r s  



of t h e  a r ea  is predominantly s t rong ly  deformed l a t e  Mesozoic metagraywacke, 

a r g i l l i t e ,  s l a t e ,  and minor amounts of weakly metamorphosed volcanic  rocks. 

North of a l i n e  from near  Jim Creek t o  near the  Metal Creek Glac i e r ,  bedrock 

i s  a l a t e  Paleozoic t o  Ear ly  J u r a s s i c  t e r r ane  o f  mafic volcanic and volcan- 

i c l a s t i c  and u l t r amaf i c  rocks in t ruded  by plutons.  Much of t h i s  t e r r a n e  

is  complexly deformed and metamorphosed. I n  t he  area near the Matanuska 

River v a l l e y ,  Cretaceous sandstones and s i l t s t o n e s  o v e r l i e  rocks of the 

l a t e  Paleozoic t o  Early J u r a s s i c  t e r r ane .  

Two copper occurrences have been repor ted  from the a rea ;  one near t h e  

head of J i m  Creek (Landes, 1927),  and one near  t h e  head of t h e  Glac ier  Fork 

of t h e  Knik River (Richter ,  1967). P lacer  gold has been mined i n t e r m i t t e n t l y  

on a small  scale along lower Metal Creek (Richter ,  1967). Some platinum 

may have been recovered i n  the  gold placers (Richter ,  1967).  

The withdrawal area is  adjacent  t o  T e r t i a r y  coa l  depos i t s  of the  

Matanuska Valley but does n o t  inc lude  any known coa l  depos i t s  or  Tertiary 

beds t h a t  might be c o a l  bearing.  

The e x i s t i n g  d a t a  a r e  no t  adequate t o  prepare a prel iminary mineral  

resources  p o t e n t i a l  assessment. 

Withdrawal 13-C ( l l .A.3)  

Location--Withdrawal a r e a  13-C c o n s i s t s  o f  about 3,580 square miles  

mostly i n  the rugged center  p a r t  of t h e  Chugach Mountains west of t h e  Bich- 

ardson Highway and no r th  of Valdez. On the no r th ,  the  area inc ludes  p a r t  

of t h e  Copper River Basin and the  upper Matanuska Valley. 

Present knowledge--Geologic mapping i s  a v a i l a b l e  f o r  parts of the  with- 

drawal area a t  a scale of 1:250,000 by Chapin (1918) and Moffit  (1938, 1954) .  

More r ecen t  geologic  mapping a t  a s c a l e  of 1:48,000 by Grantz (1960, 1961a,b) 



and at  a s c a l e  o f  1:96,000 by C o u l t e r  and Coul te r  (1962) covers  s m a l l  por- 

t i o n s  of t h e  area on ly .  The n o r t h e r n  p a r t  of t h e  withdrawal a r e a  i s  in-  

c luded i n  aeromagnet ic  and g r a v i t y  su rveys  of t h e  Copper River  Basin  

(Andreason and o t h e r s ,  1964) .  

Adequacy--Bedrock i n  t h e  s o u t h e r n  p a r t  o f  the wi thdrawal  a r e a  is  pre- 

dominant ly  f o l d e d  and metamorphosed graywacke and s l a t e  of Mesozoic age. 

Bedrock i n  the Chugach Mountains i n  the n o r t h e r n  p a r t  of t h e  wi thdrawal  

a r e a  i s  predominant ly  s t r o n g l y  deformed e a r l y  Mesozoic or  l a t e  Pa leozo ic  

metamorphic rocks and J u r a s s i c  v o l c a n i c  and sedimentary  rocks intruded by 

small p l u t o n s .  Mapping i n  a d j a c e n t  a r e a s  s u g g e s t s  t h a t  t h e  two t e r r a n e s  

a r e  probably  i n  f a u l t  c o n t a c t .  Much of  t h e  c e n t r a l  p a r t  o f  the withdrawal  

a r e a  h a s  n o t  been mapped. 

The p a r t  of t h e  wi thdrawal  area i n  t h e  Ta lkee tna  Mountains and upper 

Matanuska Val ley is underlain mainly by E a r l y  J u r a s s i c  volcanic and sedi- 

mentary rocks  o v e r l a i n  by marine  sedimentary  r o c k s  of  J u r a s s i c  and Creta-  

ceous age, Both u n i t s  are f o l d e d  and f a u l t e d .  

I n  t h e  p a r t  of t h e  a r e a  w i t h i n  t h e  Copper River  Basin, t h e  marine  

J u r a s s i c  t o  Cretaceous  u n i t s  are o v e r l a i n  by T e r t i a r y  cont inenta l  s e d i -  

mentary rocks .  Most o f  the bedrock i n  t h i s  area i s  covered by Quaternary 

a l l u v i a l  and g l a c i a l  d e p o s i t s .  

The wi thdrawal  a r e a  i n c l u d e s  m i n e r a l  occur rences  i n  t h e  Shoup Bay 

area, n e a r  upper Minera l  Creek,  between Tonsina  Lake and the Richardson 

Highway, and near Sheep Mountain. I n  t h e  Shoup Bay and Mineral Creek 

areas n e a r  Valdez,  occur rences  are mainly  free gold i n  vein and fissure 

d e p o s i t s  (Brooks, 1912 ;  Johnson, 1915) .  Gold p roduc t ion  is  recorded from 

some o f  t h e  p r o p e r t i e s .  Assoc ia ted  m e t a l s  i n c l u d e  l e a d ,  copper ,  silver, 

and zinc. 



In t he  area between Tonsina Lake and t h e  Richardson Highway, two 

p l ace r  gold depos i t s  (Moxham and Nelson, 1952; M o f f i t ,  1918) and one Lode 

copper-gold-lead prospect (Moffi t ,  1918) with no recorded production are 

inc ' ud~?~  wi th in  the  withdrawal a r ea .  

Two copper prospec ts  (Martin and Mer t ie ,  1914; J a s p e r ,  1965) and a 

gypsum occurrence (Eckhart,  1953) are included i n  the  withdrawal area near 

Sheep Mountain. 

Much of t h e  a r ea  has not  been mapped geologica l ly .  The only modern 

geologic  mapping is i n  t h e  Anchorage D-1 and D-2 quadrangles.  I n  t h e  re- 

mainder of the withdrawal a r e a  geologic  mapping is  inadequate and no geo- 

chemical sampling is a v a i l a b l e .  

Withdrawal 13-D ( l l .A.3)  

Location--Withdrawal 13-D c o n s i s t s  of about 740 square miles bordering 

the Gulf of Alaska southwest of Seward, 

Present  knowledge--Geologic mapping of t h e  withdrawal area ie l imi t ed  

t o  mapping of sho re l ines  a t  a s c a l e  of 1:250,000 by U. S.  Grant and D. F. 

Higgins (Martin,  Johnson, and Grant,  1915) . 
Adequacy--Bedrock was described a s  h igh ly  f o l d e d  graywacke and s l a t e  

in t ruded  by g r a n i t i c  rocks. The only mineral  occurrences known i n  t h e  

a r e a  a r e  some small gold prospects near  Two A r m  Bay. L i t t l e  work was done 

on t h e s e  prospec ts  (Berg and Cobb, 1967). Because of the absence of modem 

geologic  o r  geochemical studies, t he  information l e v e l  i s  inadequate  f o r  

mineral  resource p o t e n t i a l  a n a l y s i s  of the a rea .  

Withdrawal 13-E ( l l .A.3)  

Location--Withdrawal a r e a  13-E comprises about 140 square mi les  i n  the  

Kenai Mountains of t he  south-cent ra l  Kenai Peninsula ,  about 20 mi les  east of 

Homer. 



Presen t  knowledge--A s m a l l  p a r t  o f  t h e  withdrawal area t h a t  b o r d e r s  

t h e  North Arm and E a s t  A r m  of Nuka Bay was mapped by M a r t i n ,  Johnson, and 

Grant a t  a s c a l e  of 1:250,000 (1915).  

Adequacy--In t h e  area mapped, bedrock is  h i g h l y  fo lded  graywacke and -. 

s l a t e .  The remainder o f  t h e  area h a s  no t  been mapped g e o l o g i c a l l y .  No 

minera l  d e p o s i t s  a r e  known b u t  t h e  p r e s e n t  l e v e l  of knowledge i s  inadequa te  

f o r  purposes  of mineral r e s o u r c e  p o t e n t i a l  a n a l y s i s .  

Withdrawal 13-F (17.d . l )  

Location--Withdrawal a r e a  13-F comprises  about 290 s q u a r e  miles i n  the  

Kenai Mountains west  of Nuka Bay on t h e  Kenai Pen insu la  about 20 miles 

e a s t - s o u t h e a s t  o f  Homer. 

P r e s e n t  knowledge-- The area a l o n g  the s h o r e l i n e  of r h e  North and Wesr 

A r m s  o f  Nuka Bay w a s  mapped a t  a scale of  1:63,360 and geochemical ly  sampled 

by R i c h t e r  (1970).  The on ly  mapping i n  o t h e r  pa r t s  of t h e  area i s  mapping 

a long  the s h o r e l i n e  a t  a s c a l e  of 1:250,000 by M a r t i n ,  Johnson, and Grant  

(1915).  

Adequacy- ln  the mapped a r e a s  the bedrock i s  mainly  f o l d e d  sequences  

of in te rbedded  graywacke and s l a t e .  Gold-bearing q u a r t z  v e i n s  were d i s -  

covered i n  the Nuka Bay a r e a  i n  1918. S e v e r a l  smal l  mines o p e r a t e d  between 

1920 and 1940 w i t h  a t o t a l  p roduc t ion  of about $166,000. R i c h t e r  (1970) 

concluded t h a t  the Nuka Bay a r e a  appears t o  war ran t  f u r t h e r  i n v e s t i g a t i o n  

a s  a p o t e n t i a l  producer  of  s m a l l  amounts o f  gold.  With t h e  e x c e p t i o n  of 

t h e  a r e a  d e s c r i b e d  by R i c h t e r  (1970) ,  t h e  d a t a  a r e  inadequa te  f u r  purposes 

of a p r e l i m i n a r y  minera l  r e s o u r c e  a p p r a i s a l .  

Withdrawal 13-G ( 1 7 , d . l )  

Location--Withdrawal a r e a  13-G i n c l u d e s  about 600 s q u a r e  miles i n  south-  



c e n t r a l  Chugach Mountains e a s t  of  A n c h ~ r a g e  and n o r t h  of P r i n c e  W i l l i a m  

Sound. 

P r e s e n t  knowledge--The p a r t s  of wi thdrawal  a r e a  1 3 - G  t h a t  a r e  acces- 

s i b l e  from f i o r d s  and i n l e t s  were mapped by Moff i t  (1954) at  a scale of 

1:250,000, Much of t h e  n o r t h e r n  p a r t  of t h e  a r e a  i s  covered by i c e f i e l d s  

and g l a c i e r s  and i s  uns tud ied .  

Adequacy--In t h e  a r e a  mapped by Moff i t  ( 1 9 5 4 ) ,  t h e  bedrock is i n t e r -  

bedded slate and graywacke of Cre taceous(? )  age. T h i s  is  probably  t h e  pre-  

dominant bedrock f o r  t h e  rest of t h e  a r e a  a l s o .  

S e v e r a l  small p r o s p e c t s  have been d e s c r i b e d  i n  t h e  Harriman Fiord-  

Barry  Arm a r e a  (Cobb and Matson, 1969) b u t  none have been produc t ive .  The 

withdrawal  a r e a  is  near t he  border  of t h e  P r i n c e  Wil l iam Sound d i s t r i c t ,  

which had a c o n s i d e r a b l e  p roduc t ion  of copper and gold .  Most o f  the known 

d e p o s i t s  from t h e  d i s t r i c t  were i n  o r  n e a r  g reens tone .  No greens tone  is  

known t o  occur  i n  t h e  wi thdrawal  a r e a .  

Because of the  absence of modem geo log ic  o r  geochemical  s ~ u d i e s  f o r  

any of t he  wi thdrawal  a r e a ,  t h e  p r e s e n t l y  a v a i l a b l e  in format ion  is  inade- 

q u a t e .  

Withdrawal 13-H (l7.d.l) 

Location--Withdrawal a r e a  13-H comprises about 130 square miles i n  t h e  

Kenai Mountains of the s o u t h - c e n t r a l  Kenai P e n i n s u l a  about 25 m i l e s  east- 

n o r t h e a s t  of Homer. 

P r e s e n t  knowledge--No g e o l o g i c a l  o r  geochemical  i n v e s t i g a t i o n s  have 

been made o f  t h e  a r e a .  

Adequacy--Geologic i n v e s t i g a t i o n  w i t h  mapping a t  a scale of 1:250,000 

i n  su r rounding  a r e a s  (Mar t in ,  Johnson, and Gran t ,  1915) show t h a t  bedrock 



in sur rounding  a r e a s  is  predominantly graywacke and s l a t e  i n t r u d e d  by 

g r a n i t i c  p l u t o n s .  No minera l  occur rences  a r e  known i n  t h e  wi thdrawal  area 

b u t  t h e  i n f o r m a t i o n  i s  c l e a r l y  inadequa te  f o r  t h e  purposes  of a preliminary 

minera l  r e s o u r c e  p o t e n t i a l  appra isa l .  

Withdrawal 13-1 (17 .d .2 )  

Location--Withdrawal 13-1 c o n s i s t s  of about  120 square  m i l e s  a d j a c e n t  

t o  the  Chugach N a t i o n a l  F o r e s t  and Kei;ai N a t i o n a l  Moose Range nor thwest  of 

Seward. 

P r e s e n t  knowledge--No geo log ic  i n v e s t i g a t i o n s  of t h e  wi thdrawal  a r e a  

a r e  a v a i l a b l e .  

Adequacy--Moffit, J ~ h n s o n ,  and Grant (1915) mapped graywackes and 

s l a t e s  i n  a d j a c e n t  a r e a s  a t  a s c a l e  of 1:250,000. They showed symbols f o r  

a  "gold l o d e  mine or  p r o s p e c t t t  on P l a c e r  Creek and Redman Creek i n  t h e  

wi thdrawal  area. The m i n e r a l  occur rences  were n o t  desc r ibed  and there i s  

no o t h e r  i n f o r m a t i o n  a v a i l a b l e  t o  v e r i f y  the  e x i s t e n c e  of these p r o p e r t i e s .  

Adequate knowledge is no t  a v a i l a b l e  f o x  any of t h e  area. 

Withdrawal 13-5 (17 .d .2)  

Location--Withdrawal 13-5 comprises approximately  460 square miles 

i n  the e a s t e r n  Kenai Mountains east of Seward. 

P r e s e n t  knowledge--Gordon Her re id  (1965) made a g e o l o g i c  and geochem- 

i c a l  t r a v e r s e  a long  t h e  sou thern  p a r t  of the N e l l i e  Juan River. The map 

a t  a s c a l e  of  1:63 ,360  and d e s c r i p t i o n  of t h e  geology a long  t h e  t r a v e r s e  

a r e  t h e  on ly  r e p o r t s  a v a i l a b l e  on t h i s  area. 

Adequacy--Herreid ( l 9 6 5 )  d e s c r i b e d  t h e  bedrock as graywacke and s l a t e  

c u t  by some d i k e s  and q u a r t z  ve ins .  S i m i l a r  rocks  were mapped by o t h e r  

workers i n  a d j a c e n t  a r e a s .  No minera l  occur rences  are known i n  the area. 



H e r r e i d  (1965) r e p o r t e d  s l i g h t l y  anomalous amounts o f  metals i n  o n l y  

t h r e e  samples. With the exception of the  vicinity of the s o u t h  p a r t  of 

the N e l l i e  Juan R i v e r ,  t h e  e x i s t i n g  in format ion  i s  i n s u f f i c i e n t .  

Withdrawal 13-K (17 .d .2)  

Location--The wi thdrawal  a r e a s  c o n s i s t  of s i x  townships (216 square 

m i l e s )  which i n c l u d e  t h e  islands a t  t h e  ends o f  two peninsulas i n  the Gulf 

of Alaska southwest  of Seward. 

P r e s e n t  knowled~e--Both areas were mapped a t  a s c a l e  of 1:250,000 by 

Mart in ,  Johnson, and Grant (1915). 

Adequacy--The bedrock is  predominant ly  g r a n i t i c  i n t r u s i v e  rocks .  No 

m i n e r a l  occur rences  are known from t h e  i s l a n d s .  Because of the absence of 

modern g e o l o g i c  o r  geochemical  s t u d i e s ,  in fo rmat ion  about  t h e  i s l a n d s  i s  

inadequa te  f o r  purposes  of a p r e l i m i n a r y  mineral resources appraisal. 
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SUBREGION 14 (SOUTHEm ALASKA) 

Withdrawal 14-A (ll.A.3) 

Location--Approximately 600 square miles in the Chugach Mountains be- 

tween t he  Copper River on the east, Prince W i l l i a m  Sound on the west,  Chu- 

gach National Forest on the south and the Lowe River-Tiekel River valleys 

on the north. The a r e a  is uninhabited and has no land transportation routes, 

Present knowledge--No geological or geochemical mapping is available 

for any of this area. Approximately 2 days of helicopter-supported recon- 

naissance was spent in the southern part of the area during 1971. Brief 

descriptions of the geology and mineralization at the abandoned Midas Mine 

in the extreme western corner of the area are the only published geologic 

information (Moffit and Fellows, 1950; Rose, 1965). 

Adequacy--Bedrock i n  area consists of a complexly deformed, thick, 

bedded sequence of Mesozoic and early Tertiary metamorphosed siltites, 

graywackes, conglomerates, impure limestone, and mafic vo lcan i c  rocks. 

Metamorphic grade ranges from zeolite to probable epidote-amphibolite 

facies. Bedded rocks are intruded by granodioritic stocks, a p l i t e  to mafic 

dikes, and quartz veins of probable early Tertiary age. Gold-and-silver 

bearing copper sulfides were mined in the early part of the century from 

mineralized shear zones in black slates and related rocks at the Midas 

Mine near the western apex of the block. Comparable geologic conditions 

potentially suitable for mineralization appear to exist throughout much or 

all of this block but available data are inadequate for preliminary mineral 

resource potential evaluation. 

An adequate resource appraisal will require geological and geochemical 

mapping of the entire block at scale of 1:250,000 supplemented by gravity 

and ground and airborne magnetometer surveys in selected areas. 



Withdrawal 14-B  (17 .  d. 2) 

Location--Withdrawal 14-B comprises p a r t s  of t h e  Chugach-Saint E l i a s  

Mountains and t h e  border ing  f o o t h i l l s  and c o a s t a l  lowlands a long t h e  Gulf 

of Alaska between Tongass N a t i o n a l  F o r e s t  on t h e  e a s t  and Chugach Nat iona l  

F o r e s t  on t h e  w e s t ,  The a r e a  i s  un inhab i ted  and h a s  no roads .  

P r e s e n t  knowledge--The s o u t h e r n  h a l f  of t h e  block (des igna ted  B1 on 

f i g .  1) h a s  been mapped a t  s c a l e s  ranging from 1: 96,000 t o  1: 500,000 ( M i l l e r ,  

1 9 6 l a , b , c ,  1971; P l a f k e r ,  1967) ; t h e  n o r t h e r n  h a l f  of t h e  b l o c k  ( B ~ )  i s  

unmapped excep t  f o r  a  narrow nor th-south  t r a v e r s e  t h a t  c r o s s e s  t h e  Chugach 

Mountains (Brabb and M i l l e r ,  1962) .  Geochemical sampling has  been completed 

on reconna i ssance  basis  over  bedrock a r e a s  i n  t h e  s o u t h e r n  h a l f  of t h e  

b lock  and i n  c o a s t a l  a r e a s  w i t h  p l a c e r  d e p o s i t  p o t e n t i a l  ( P l a f k e r  and 

MacKevett, 1970) .  

Adequacy--Information i n  t h e  s o u t h e r n  h a l f  of t h e  b lock  (B1), which 

i s  u n d e r l a i n  mainly by T e r t i a r y  sedimentary  rocks  and Quaternary unconsol i -  

d a t e d  d e p o s i t s ,  i s  adequate  f o r  m i n e r a l  r e s o u r c e  p o t e n t i a l  e v a l u a t i o n s .  

A c c e s s i b l e  p a r t s  of the  a r e a ,  and a d j a c e n t  withdrawn b locks  t o  t h e  s o u t h ,  

have been u n s u c c e s s f u l l y  exp lored  f o r  petroleum dur ing t h e  p a s t  1 9  y e a r s  

and a l l  onshore  p r o s p e c t s  have probably  been adequate ly  t e s t e d .  Reach 

p l a c e r  go ld  d e p o s i t s  a long t h e  c o a s t  a r e  t o o  s m a l l  and low-grade t o  be of 

immediate economic s i g n i f i c a n c e  (Thomas and B e r r y h i l l ,  1962) .  Geochemical 

sampling i n  t h e  bedrock a r e a s  d i d  n o t  r e v e a l  any s i g n i f i c a n t  anomalous 

c o n c e n t r a t i o n s  of m e t a l s ,  and t h e r e  a r e  no known mines o r  p r o s p e c t s  w i t h i n  

t h e  a r e a .  

In format ion  on t h e  n o r t h e r n  half of t h e  b l o c k  ( B ~ )  i s  t o t a l l y  inade-  

q u a t e  f o r  m i n e r a l  r e s o u r c e  p o t e n t i a l  e v a l u a t i o n .  Th is  p a r t  of t h e  block 

i s  u n d e r l a i n  by a d i v e r s e  sequence of s l a t y ,  s c h i s t o s e ,  and g n e i s s i c  



metasedimentary  and metavo lcan ic  rocks  of Mesozoic and P a l e o z o i c  age t h a t  

a r e  c u t  by g r a n i t i c  p l u t o n s  of Mesozoic and p robab le  Cenozoic age. No 

mines o r  p r o s p e c t s  a r e  known t o  occur  w i t h i n  this p a r t  of t h e  b lock  a l though  

g e o l o g i c a l l y  comparable con t iguous  a r e a s  t o  t he  n o r t h  and east h o s t  copper ,  

g o l d ,  n i c k e l ,  and chromium m i n e r a l i z a t i o n .  

An adequa te  m i n e r a l  r e s o u r c e  p o t e n t i a l  a p p r a i s a l  w i l l  r e q u i r e  g e o l o g i c a l  

and geochemical  mapping of t h e  e n t i r e  n o r t h e r n  half of t h e  block (approxi-  

ma te ly  4,000 s q u a r e  m i l e s )  a t  a s c a l e  of 1:250,000, supplemented by geo- 

p h y s i c a l  d e t a i l i n g  where war ran ted .  
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THE A B B R E V I A T E D  SUMMARIES OF M I N E R A L  RESOURCE POTENTIAL ARE QUOTED IWHERE 
P O S S I B L E l  FROM THE O I S C U S S I O N S  OF THE Y l T H D R A W h L S  I N  THE M A I N  9 0 0 Y  OF T H I S  
REPORT. THE SUMMARIES ARE REMOVED FROM THE CONTEXT INTENDED FOR THEM AND 
SHOULD THEREFORE BE EMPLOYED C O N S E R V I T I V E L Y .  MOREOVER, THE ANhLYSES FRDM 
WHICH THE SUMHARlES hRf DRAWN WERE MADE FOR SUBREGIONS T H h T  ARE KHOUM I N  
V A R Y I N G  DEGREES DF CDHPLETNESS BY I N D l V l D U A L S  WHOSE CDNCEPTS OF RESOURCE 
P O T E N T I A L  D I F F E R  GREATLY. 

S U B D I V I S I O N S  OF 4 S I N G L E  LdRGE UITHORAYAL.  
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prepared a repor: on rtic sCr+i:t)s of m i z i : > ~ c l  resoulact? j.niormat<oxr on t l ~ e  

mzjot:. Iland w i t t x c : * ~ : ~ v i ~ n r . . l ~  of r:!tt! h:~.a::la. P:.it.iirf?. C l i l i ~ : ;  Settlesi-n:: A c t  o f  

1971 (U . S. Ceol.. Sl.lswey, 3 973) , Ths ~ :Lthc l~ar rz l . s  considered .r.:ere Natlve 

vi l1a~ ;e  and. r e g i . c j ~ a l  deficj.enby areas ( s e e .  11.0.. 3 ,  FJJCSA) , cl.assifi.cation 

and n;-l'ii.onal isxtcr c s t  s t u d y  r-; i'cas f o r  pr;s:;s'.l:lt! irrclusiol-1 in the  four  

t~ar i .on; i  syste13>-> (PAC.  17 .d  - 2 )  ::nd ~ 1 ~ l i : ~ i f i c a t i o z  and publ ic .  5.nr.erest areiis 

( see .  1.7 ,d ,I) . ;;he lilzfc.rrlnati.oll b> tlrc- r c p n r t  \.:as used 1-by t.k113 33eysartmc:1t 

of Interior: a n d  tile J o i n t  F'ecl(-.ralm-Stacc: Land Use P.Lxnning Corrm~issJurr f o r  

1J.aakn i n  arz-iving at: the. firs.r;L coni ' i i :~~ ra t ior i  r.rit:hdra\m I.:i.ucl s i;zl-!nsnnccii 

i n  S{+pt"i"bcr It172 (U.S. 3ui'c;r.u rjl: I,nr,d I;r:!~azcmt?nt:, 1 9 7 2 ) .  
. . 

TI;- f j.nc.? r:~nfl~~nrzt:i.r3;ii.-. cf :La. a. ,'l , 17 , rl : 2 , s n d  I'/ . d . 1 lxnda  Incf udt..cl 

ra:i.nj; i::-jAnor 3x3 !ziil::e m a j ~ ~  l!aunfi:il:y c;llr.r:~gi .s i"r*ixi. i;ha.-,e u sed  in tile dune 

1 9 7  2 :jtudj., bat: the ruc(;rial l ands  ?~,lr~o:!:,-cd rc=A~:;.J.ii:..? tlie s;a;!e t r l t h  two 

e:iccyi'ri.ons . 'Yhorjc: exc,cptj.ons are t . 1 , : ~  t~rit?~i;i.nt~:~~I.s (here designatr;.,d d%--38 

mid 42--39 zrsi.!rr* thc kLUT"i.; ~ys tcrn)  j.?: i:,~tl-~e::til:c:~n hl.a.sl:u whi.rlx wel:r-; 1 ~ 0 t  
': -'.L 

i ~ ~ ~ j . ~ ~ d p d  ;:I>,E c ? ; I x ~ ~ , c : ~  T ~ ~ , ? . ~ I ~ x : ~ I ~ ~ G L ~  E: Li.,? wI-~~.c: .II  \<C.T~? ~ ~ C : I . . ~ . I ~ ! Q C {  j'l.1 the 1.7 .d 



Locar i nn  
-. ----- 

\J:ith?~,cl.wa.l d2--?t! ( f i g  , I) 3.l.e~ adjari?rr t. to t h e  Tntcrnr; t . i~nal .  

Liounriary J.wx tlie Meade Cl.acier a::.d Juneau ].ref i el(.; part:; of t l : ~  Unaorlary 

Rarlgcs si:ihdivi si.on 0 2  t t l e  Coesl. Ihurrtainc; (:;ahrtlaf r i g ,  1965, p l ,  1.) . 
The tc)?: i i l  area :is estjmated 1.0 i!e ab:iut ?36 equajye rni3.e~ (47].,0&0 acres).  

r- nkk Coast Moriu:.alins arc: i n  p.snei-.al. ii c?:ystal.liri:: clo~nplcx of : ; ch i s t s ,  

g n r i s ~ t : ~ ,  and zr::r: i Lir rock:;. 'itlc: sc-hisr;s and st;:ne k;rrc<sses are probably 

derivcil f rom de.tr:ital c l r t s~5 .c  ririd -voJ.carlic   rocks of i~1csozoi.c =~gr?, but 

scne ;::ny h e  deriver? from oldi-:s lhiL>cli.s. Struc t ru . rcs  -in t he  sc'ilists I'.ndcllca.te 

compl!$-..: and repes tt!< . clef . oralst:i;.~l'. J,arge Sod.i.es c f  orthngccis: ;  der ived 

taos.i: u f  t h e  Coast  Mounta:inz. . T'Z),c ratlJ.o of insite b'lc:sr:::oic gr;x.ie%c:; to 



hr:ross the  I:~:ter~lr~;tic',::oi ?$ounrlary lin "--' I . ; J  4 . t i s I i  Coluirrbia tllcre are 

scattel-cd nrcas of Kar1.y t o  Middle r'el. t< .nry  v;ol.cani.c brcccj.as and t u f f s  

~ I ~ L N L  IJ~:I:P H P ? ~ T ( L ~ L ~ ~  e r~ !~~c . i !  ir3:;1 d J.scrret e ci;tlLcrs at about: t he  sanla 

t:intc trlrabr cite Cczl.cszoic g;r:;inil:Iir. rocks .r'rc:rc being emplaced,  Pew ou t c rops  

of tl!:r:se rocks slrc knu~m oil i:he U.S.  s f d e  of  t h c  boundary.  

-1 ~ h c  ~;ithdrawrril. inclt!r!.c:: ;,:irt of t11::' Silnczu 1cefiel.d (on.? of t h e  

largc::t i n  Nor", hc;;,crica), ?i,e f1cad.e Gl.zeier Iccf5.eld, and n series of 

steep.-:;idc:d g3.iici.s.l -valley:-;. Thc Juneau ]:ref icl-cl. f crrane Is chriracterizetl 

by hso;id umdul.:af %I-tg gl.acier:: at. el .c~vatioi~s of 3,01:0 Lo 6,002 f e e t  

sejmartil.jg sbrz~!,t--sidcd bc?d.xc?ck r~unar.,.:l,;..; that reach  8,500 feet:. The Meadc 

feci: rimt j o i n  togetihzr to foum t l ~ e  Meade Gl.i:cj.cr wl~ich de.scl:tnds gr:.:&ial:!.y 

I n 1.7,: :. j-:j 11 7 f c!.' !!rlnJl:.~,:~ fer.i.  t:.l:.nve t i c 1  i?.~,rut:er . '!'kc 3:l:ea of :-:!:~:hi?.-,r,<.d (;C! 

vi.~?lcys belr\:.u;n Lhe Mca! l~  G l a c i e r  and t!lo Jt l~icau I:cefield:; cc,;itains v.:iJ : i c y  

P1*(>< .-. .. ..._ e.3.t Kt?owler!~.@ ...... . A:-. 

There al:e p~bl!.c;hi,r] gco.1ogS.c riiaps cove.' j.i-ig The w?' :.i'.i:.:;lwr;?, , 



prosprc; ts  a n d  ndnes  of the  Ju::eau Gold l: i~:.t  (Cub11, i 9 7 2 ) ,  to tI?e sotlt:Ilcast 

18 i3  1:ecenrl.y di.scovt:.irc:d ~~io:l.ybilcn~m--sj..l~i:r occ,u,:crcncc (Ere%! slid Ford, 19Ij9), 

and to the east xiid, ssonthesst are the copper ,  gnlcl,  :;J.lvcr, lead, z i n c ,  and 

antilua:~y deposj_tt: r*s.rsocia'ied \~rj.i:h thc corsntry ?:ock:i ~ a o r r h e a s t  of t h e  

B r t t l s h  C n l u i ~ b i a  silgge8ts :;trr~rl~;!.y that sank? of the rock:; conta.rtning 

metzll3.c mine ra l .  d e p a s i t s  ca;.;t of Irhe Lr t t i : r naCio i~o ,  Bo~.~rldi;ry n::.i.y extend 

across i n t o  the U. S. In Lh-, 3:-<-.a of the i : i~hdrawal. 

Cl.z?rk and clt1ier.s ( 1 9 1 2 )  do not  ccrr~sfder the area tu IIe ~,withl.n any of 

tl-ic rilc~allogertic provinces 1:11,?1: they rr t?ccrg~~ize;  nc..vert:heleoe the: area. 15; 
I 

cannidc:.rt..d here t o  have conle,~:ote:tti~!.l. f o r  gol.d, s i . lver,  molybdenusl~, and 

c--op~.)er . The cxi:;l.lng g c o l f i ~ ' : ~  iind geoc'i~riilicaL j.nFti~~!m.tion IE l ir lndequate 



Left-.-$:it r,cc.s ..-" 

R r e w ,  TI. A.  , a1l.d Ford,  A. f j ,  , I.!iC-9, Sourd;),-rjl. Crc.?li, aioY.ybdr:i.t.irm--silver 

accelrre:li:e: 7'.n I T .  S CCOI , -.Tr~mr?y C ~ T C .  GI ,5, p ,  12-15. 
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Acr:or;s the  T.i:t~:rr~nticrn;.l. lionnrlrtry i u  111 tti.si.1 Colulnbin there. a r e  

:;catt;cl:c;i areas 0: Early t o  1~lic'dl.e TcrtJa3:y ' i ~ ~ i l c n n i c  trrec:.c,j.as and tuffs 

that wrrc appa.rcnt:l.y cruptt td f~:i\:tr. d.i!:cri.tc centers  aI. abou t  the r-;3mc. time 

t h a t  the Ccnozoic grran:l.tic ~:oc::s were 'Lc!ing ernpl;tccc!. Ye[.; ou t c rops  of 

these rot_lcs are knc~wn on t h e  L? . 2 .  side of the boul.lc!ery. 

T h u  i:i';hdrswz:l. inc2.1.1de:; t h e  higb~s!-: !!arts of a r:oni-rected sciAj.es of 

gl.acic~-s t!-larr f l o w  ge.~zeral.l.y we:;tward to t:idewarer, I-l:i.gl; bedrock r idges 

oepiiratc! ttlc i t l d i v i d u a l  gl.ac:icz:.s swd t:h.c?i.::. I - r i b u t : ; i . r i ~ ~  ~ , I I C ~  110 ~: i~ .kg l f?  vlzry 

large :i, .cefield is present .  Glaciers j.11 the area a r e  at cl.eva.tinras of  

3,003 to G ,  003 f e e t  3n.J ~ l i c  I~T..f.!iest pr,inB is above 1.0,0(j0 fee t  . 
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Presvnt J<n?xledp.e  . 
h l  ..- 
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reccurraaissancc s t  t.n3ies by Suu;l:r:r (3.959) cover: t:hc ;ires i~:~n~.:d:i::~.f;cl.y c z s t  

of the  3_nterna~.ic>1>a4 Boulzdnj-y xl.ong ~::c.r~:t of the ~i . ;~ . t i~ ; iq<~~,>I . ,  l'lec:~>x& work 
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immedi:;cc.:l.y t o  w e s t  of t:i;c: v:'a.tlzdi::wnl. ( C l a r k  ;:l:ri .  u"ihcr.~:? 1.9'70) i i~cln(?.cd . 

reconn,:-issance geo log ic  cispj,:i~::; t h a ~  J.s  u:ipuS1:ishr:ri. 
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Gold I;r.lt (and i t s  extcnsi.a:i t o  t he  . . ; i ; r i~t l i~a.~i-)  and t h e r e f o r e  prc,b;:bly 

have I.:it"ie bccc'rrir.ig on tl:c ~lnterrtiaJ. r>:l tt-I(:! t > j . t l i j ~ : i i * ~ ~ l  j - t ~ ~ 1 . f .  
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C O L ~ C I : ~ ~ . I ~ ~  thr, k,lilz'ti:::rawal, ;:I "ciqugh t : ! !~ ba:.!uldai:y of ;I 1,ax'ge copl.!r?r-lead- 

zinc-gol.4--sf 1-vcrr provin.ce 1.:lr?s not: fill: :lo t h e  ;,:!:s'i. Nevertl;.~.S.et;s, the 

area i.s here considzred t o  11;1;1.~ SFL~P ~:(~i:<-?~ltj.:!l f i ? ~ '  C C ~ I I E T .  ~,TI.CI, n~al.:ybdenuzil. 
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