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INTRODUCTION AND STJMMARY 

An i n t e r p r e t a t i o n  of t h e  Alaska Div is ion  of Geological  and Geophysical 

Surveys' aeromagnetic d a t a  has  been undertaken t o  a s s i s t  i n  t h e  n a t u r a l  

r e sou rce  e v a l u a t i o n  of l ands  withdrawn f o r  p o s s i b l e  a d d i t i o n  t o  o r  c r e a t i o n  

a s  u n i t s  of t h e  Nat iona l  Park,  F o r e s t ,  W i l d l i f e  Refuge and Wild and Scenic 

R ive r s  System (D-2). Aeromagnetic coverage does no t  extend south  of 62" 

l a t i t u d e  i n  t h e  s tudy  a r e a ,  t h e r e f o r e  t h e  r e p o r t  is  l i m i t e d  t o  t h e  D-2 

l ands  i n  t h e  southwest corner  of t h e  Nabesna quadrangle.  Sur face  geology 

and aeromagnetic i n t e r p r e t a t i o n  i n d i c a t e s  t h a t  t h e  Nabesna g r a n i t e  o r  g r a n i t i c  

t y p e  i n t r u s i v e s  appear t o  have a very  h igh  s u s c e p t i b i l i t y  c o n t r a s t  w i th  

t h e  predominant vo lcan ic  t e r r a i n  of t h e  a r e a .  These g r a n i t e s  a r e  a s s o c i a t e d  

w i t h  known mine ra l  d e p o s i t s  and a r e  considered worthy of a d d i t i o n a l  s tudy.  

A map i s  submit ted showing a zone of D-2 land t h a t  may have p rospec t ive  

minera l  d e p o s i t s  on t h e  b a s i s  of aeromagnetics.  Avai lab le  geochemical d a t a  

a l s o  i n d i c a t e s  a h igh  d e n s i t y  of anomalies i n  t h i s  zone. It is  recommended 

t h a t  t h i s  zone no t  be  considered f o r  i n c l u s i o n  i n  one of t h e  4 systems 

because of p o s s i b l e  mine ra l  p o t e n t i a l .  

REGIONAL GEOLOGY 

The rocks  of t h i s  r e g i o n  a r e  bo th  sedimentary and igneous i n  o r i g i n ,  

and range i n  age  from Permian t o  Quaternary. The Permian rocks  c o n s i s t  

of a n d e s i t i c  l a v a s  and ca l ca reous  t u f f s ,  b u t  inc lude  a l a r g e  amount of 

l imes tone  and subord ina t e  s h a l e .  The T r i a s s i c  rocks c o n s i s t i n g  of massive 

l imestones and s h a l e s  (Nabesna limes tone) and t h e  Permo-Triassic N iko la i  

Greenstone (volcanics )  were depos i ted  unconfarmably on t h e  o l d e r  Permian 

rocks.  Large emplacements of g r a n i t i c  and d i o r i t i c  rock  (Nabesna and Klein 

Creek Ba tho l i t h s )  were in t ruded  dur ing  t h e  mountain-'building d i s tu rbances  



of t h e  l a t e  Mesozoic and cont inued i n t o  t h e  T e r t i a r y .  The rocks depos i ted  

dur ing  J u r a s s i c  and Ear ly  Cretaceous t i m e  c o n s i s t  l a r g e l y  of thin-bedded 

s h a l e s  and a r g i l l i t e  w i th  some a r k o s i c  sandstones.  During T e r t i a r y  t i m e  

renewed u p l i f t  of t h e  Wrangell  Mountains brought about t h e  outpouring and 

depos i t i on  of t h e  Wrangell l a v a s  which a r e  a n d e s i t i c  i n  composition. 

S t r u c t u r a l l y  t h e  reg ion  i s  bounded on t h e  e a s t  by t h e  Totschunda and Cross 

Creek f a u l t s  which a r e  r i g h t - l a t e r a l  s p l a y s  of t h e  Denal i  F a u l t .  A l l  of t h e  

bedded rocks ,  from t h e  o l d e s t  metamorphic t o  t h e  youngest T e r t i a r y ,  show 

f o l d i n g  t o  some degree. West of t h e  Nabasna Glac ier  t h e  s t r u c t u r e  is r e l a -  

t i v e l y  unknown, al though t h e  Wrangell l a v a s  probably were deposi ted uncon- 

formably over t h e  o lde r  Permian rocks.  There a r e  many sma l l e r  f a u l t s  between 

t h e  Cross Creek Fau l t  and t h e  Nabesna Glac i e r .  The o r i g i n  of t hese  sma l l e r  

f a u l t s  is u n c l e a r ,  b u t  they may b e  r e l a t e d  t o  t h e  l a r g e r  systems t o  t h e  e a s t  

and poss ib ly  t o  t h e  emplacement of t h e  g r a n i t i c  i n t r u s i o n s  of t he  a r e a .  

KNOWN MINERAL RESOURCES 

The minera l ized  a r e a  w i t h  t h e  b e s t  commercial p o s s i b i l i t i e s  w i t h i n  t h i s  

r e g i o n  i s  Orange H i l l .  Orange H i l l  is a rounded i s o l a t e d  knob on t h e  e a s t  

s i d e  of t h e  Nabesna River nea r  t h e  terminus of t h e  Nabesna Glac ier .  

Geologica l ly  Orange H i l l  is p a r t  of a mass of qua r t z  d i o r i t e  of probable  

J u r a s s i c  age  in t ruded  i n t o  t h e  group of Permian bedded rocks  t h a t  i n c l u d e s  

b a s i c  l a v a  f lows ,  graywacke and a t h i c k  d e p o s i t  of l imestone.  The predom- 

i n a n t  s u l f i d e  mine ra l s  i n c l u d e  b o r n i t e ,  cha l copyr i t e ,  molybdenite,  and 

s p h a l e r i t e .  The o r e  r e s e r v e s  of Orange H i l l  a r e  considered t o  b e  of a l a r g e  

magnitude ( s e v e r a l  hundred m i l l i o n  tons  of o r e  t h a t  ranges  from . 3  t o  .5 

percent  copper) .  

To t h e  n o r t h e a s t  of Orange H i l l  a l a r g e  minera l ized  a r e a  along t h e  

margin of t h e  Nabesna b a t h o l i t h  was discovered i n  the e a r l y  1960's and is  



now he ld  by a number of unpatanted mining claims.  This  a r e a  is  now known a s  

t h e  Bond Creek porphyry copper-molybdenum d e p o s i t .  The d e p o s i t  c o n s i s t s  of 

disseminated i r o n  and copper s u l f i d e s  w i t h  minor molybdenite i n  g r a n o d i o r i t e ,  

and inc ludes  some con tac t  s u l f i d e  d e p o s i t s .  

GEOCHEMICAL INVESTIGATIONS 

Geochemical i n v e s t i g a t i o n s  of t h e  Nabesna A-2, A-3, and A-4 quadrangles  

were conducted by D .  H. R ich te r  and N.  A .  Matson Jr .  dur ing  1969-70 f f e l d  

season ,  and r e l e a s e d  a s  U.S.G.S. Open F i l e  Reports  no. 365, 397, and 398. 

For t h e  purpose of t h i s  r e p o r t ,  t h e  elements  a r e  considered anomalous i f  

t hey  a r e  p r e s e n t  i n  concen t r a t ions  g r e a t e r  t han  3 times t h e  mean background. 

The mean background i n  t h e  quadrangle c l o s e l y  approximates t h e  average 

c r u s t a l  abundance, i .e . ,  copper ,  55 ppm; l e a d ,  12.5 ppm; z i n c ,  70 ppm; and 

molybdenum, 1.5 ppm. Only t h e  anomalous geochemical l o c a t i o n s  have been 

p l o t t e d  on P l a t e  I V  s o  t h a t  aeromagnetic and geochemical anomalies may b e  

compared. Three concen t r a t ions  of anomalies a r e  apparent :  (a )  There i s  

a s t r o n g l y  anomalous a r e a  about  3 miles sou th  of Orange H i l l  t h a t  c o n s i s t s  

of a number of hydrothermally a l t e r e d  porphyry d ikes ,  and sma l l  masses of 

q u a r t z  d i o r i t e  w i t h  disseminated c h a l c o p y r i t e  and p y r i t e  occur  i n  t h i s  a r e a .  

The copper v a l u e s  i n  t h i s  a r e a  a r e  between 200 and 700 ppm; (b) The upper 

p o r t i o n  of t h e  Bond Creek d ra inage  shows anomalous v a l u e s  f o r  copper 

ranging  from 300 pprn t o  1000 ppm; and (c) Near t h e  headwaters of Nikonda 

Creek t h e r e  a r e  s i x  anomalous samples w i t h  v a l u e s  of 150 t o  200 pprn copper ,  

w i t h  one sample showing a z i n c  va lue  of 200 ppm. 



MAGNETIC INTERPRETATION 

Aeromagnetic coverage is shown on P l a t e  11. The S t a t e  of Alaska 

survey completed i n  1971 d id  n o t  extend sou th  of 62' l a t i t u d e  and t h e r e f o r e  

t h e  i n t e r p r e t a t i o n  has been l imi ted  t o  a smal l  D-2 land a r e a  of the  Nabesna 

quadrangle. Geological  maps by Richter  were a v a i l a b l e  i n  t h e  Nabesna A-2, 

A-3, A-4, and B-4 quadrangles. Geochemical da ta  were no t  a v a i l a b l e  west 

of 143' longitude.  

Examination of the  aeromagnetic da ta  ve r sus  su r face  geology maps i n d i c a t e s  

t h a t  4 rock formations comprise t h e  key magnetic horizons i n  the  southwest 

Nabesna quadrangle. These rock types a r e  shown on P l a t e  111. High 

s u s c e p t i b i l i t y ,  positive-anomaly formations, a r e  the  Wrangell lava and t h e  

Nikolai  Greenstone occurring west of t h e  Cross Creek Fau l t  and p lu ton ic  rocks 

of pyroxene d i o r i t e  occurring e a s t  of t h e  f a u l t .  Negative-anomaly Cretaceous 

g r a n i t e s  of t h e  Nabesna Ba tho l i th  occur west of the  f a u l t  and a r e  considered 

prospect ive  f o r  minerals .  

A d i s t i n c t i v e  low-frequency negat ive  a r e a  south of t h e  Nabesna Ba tho l i th  

i s  in te rp re ted  t o  b e  under la in  by g r a n i t i c  t e r r a i n .  Three s t rong negat ive  

anomalies, two on o r  near t h e  su r face  and one a t  a depth of approximately 

5000 f e e t ,  a r e  considered t o  b e  g r a n i t i c  type  i n t r u s i v e s  i n  t h i s  zone. 

Geochemical anomalies a r e  concentrated around magnetic anomalies 1 and 2 

which a r e  near  t h e  surface .  Anomalies 1 and 2 a r e  topographic h ighs ,  and 

t h e  depth e s t i m a t e  t o  anomaly 3 i s  approxhnately 5000 f e e t  t o  t h e  top of 

t h e  magnetic anomaly. 

East of t h e  Cross Creek F a u l t ,  geochemical anomalies appear t o  b e  

associa ted  w i t h  t h e  negat ive  g r a n i t i c  anomalies and not  t h e  p o s i t i v e  pyroxene 

d i o r i t e .  Depth c a l c u l a t i o n s  a r e  shown on t h r e e  p o s i t i v e  anomalies assumed t o  

be s imi la r  t o  t h e  s t rong pyroxene diori.de anomaly ou t l ined  on t h e  map. 
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Negative anomalies beneath g l a c i e r s  a r e  not  r e l i a b l e  s i n c e  they could 

r e s u l t  from t h e  absence of s u r f a c e  volcanics  caused by g l a c i a l  scouring.  

Both t h e  Nabesna and Chisana Glaciers  have s t rong negative anomalies and t h e  

smaller  mountain g l a c i e r s  a l s o  appear t o  i n t e r f e r e  with t h e  magnetic p a t t e r n s .  

The a rea  w e s t  of 143" longi tude  e x h i b i t s  the  t y p i c a l  high-frequency 

p a t t e r n s  of su r face  or  near-surface volcanic  t e r r a i n .  Determinations of 

prospect ive  anomalies i n  t h i s  a rea  i s  not r e l i a b l e  without s u r f a c e  geologica l  

d a t a  and a d d i t i o n a l  processing of t h e  magnetics. 

RECOMMENDATIONS 

It i s  recommended t h a t  t h e  a rea  comprising anomalias 1 thru  3 b e  exempted 

from D-2 land s t a t u s  s i n c e  they merit f u r t h e r  study on t h e  b a s i s  of p o s s i b l e  

economic mineral  p o t e n t i a l .  The aeromagnetic da ta  should be processed th ru  

d i g i t a l  programs t o  determine reg iona l  t rends  and f i l t e r e d  t o  e l imina te  high- 

frequency s u r f a c e  volcanics .  
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