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t rod  u c t i o  

SOME PLUTONIC ROCKS OF SOUTHWESTEkN ALASKA, 

A DATA COMPILATION 

This  r e p o r t  p resen t s  d e s c r i p t i v e ,  chemical and age da ta  on a  

number of plutons i n  southwestern Alaska. Included i n  t h i s  r e p o r t  

a r e  39 plutons i n  t he  land a rea  immediately south of 62 N and 

west of 156 W. T h i s  by no means inc ludes  a l l  plutons w i t h i n  t h i s  

a r e a  b u t  r e p r e s e n t s  those f o r  w h i c h  s i g n i f i c a n t  d a t a  e x i s t .  

Included a r e  a  l o c a t i o n  map ( f i g .  11, a  t a b l e  of d e s c r i p t i v e  da ta  

( t a b l e  11, a  t a b l e  of  chemical analyses  ( t a b l e  21, a  s e r i e s  of  

t e rna ry  diagrams ( f i g .  2 )  showing p l o t s  of  some of t h e  chemical 

d a t a  f o r  these  plutons and a  t a b l e  of age da ta  ( t a b l e  3 ) .  
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Descript ion of Data 

The p resen ta t ion  of d a t a  i n  t h i s  r e p o r t  r e s u l t s  from s t u d y  



of f i e l d  no tes  and t h i n  s e c t i o n s  of the  se lec ted  plutons.  I n  

a d d i t i o n ,  a number o f  chemical analyses  were ava i l ab le .  F ie ld  

work by t h e  author  wes l imi ted  t o  the  c o l l e c t i o n  of the  H t .  

Yaskey (9) and Zone Creek (11)  pluton samples f o r  potassium-argon 

work. A number of potassium-argon d a t e s  became a v a i l a b l e  a s  t h i s  

compilation was i n  progress ;  those i n  t he  Goodnews quadrangle a r e  

repor ted  by Wilson and Smith (19761, t h e  Shotgun H i l l s  ( 3 )  dated 

sample ( 6 9  ACk 1008) da ta  a r e  reported by Berry and o t h e r s  (1976, 

p.4). and t h e  Nyac ( 1 )  and Nunavachak Hills (35) ages a r e  

repor ted  here f o r  t h e  f i r s t  time. 

Explanation of Associat ions 

During t h e  s t u d y  of these  rocks,  t h r e e  primary a s s o c i a t i o n s  

were found. Named t h e  Late Cretaceous-Early T e r t i a r y  p lu tons ,  

pyroxene-bearing plutons and mafic p lu tons ,  r e s p e c t i v e l y ,  each of 

t h e s e  a r e  cha rac te r i zed  by p a r t i c u l a r  a spec t s  and chemistry.  

Addi t ional ly ,  a  number of plutons a r e  believed t o  f a l l  w i t h i n  t h e  

Late  Cretaceous-Early T e r t i a r y  a s soc ia t ion  b u t  can not be 

d e f i n i t e l y  assigned t o  t h a t  group. These a r e  grouped a s  t h e  

Probable Early T e r t i a r y  plutons.  A f i n a l  group o f  p lu tons  i s  

l i s t e d  as t h e  miscellaneous plutons of unsure a s s o c i a t i o n .  

Late  Cretaceous-Early T e r t i a r y  Plutons 

This  8 s s o c i a t i o n  i s  t y p i f i e d  by rocks composed of  o l i g o c l a s e  

t o  andesine fe ld rpa r8 ,  b i o t i t e ,  amphibole and poss ib ly  pyroxene. 



potassium fe ldspar  and quar t z  e r e  common. These bodies a r e  o f t en  

medium-grained and may have potassium fe ldspar  or  p lagioc lase  

phenocrysts. Ch lo r i t e  is a  common secondary mineral ;  i t  i s  

e s s e n t i a l l y  ubiqui tous throughout t h e  a s soc ia t ion .  The p r inc ipa l  

l i t h o l o g i e s  rauge from g r a n i t e  through t o n a l i t e .  Potassium -argon 

ages vary about t h e  T e r t i a r y  boundary, from 59.2 t o  70.7 m.y. The 

Wyac pluton (11,  dated r t  117 my i s  e s s e n t i a l l y  i d e n t i c a l  t o  

t h e s e  bodies and i s  chemically ind i s t ingu i shab le  from them w i t h  

t h e  da ta  a t  hand. These bodies a r e  charac ter ized  by g r e a t e r  than 

122 normative quar t z  (usua l ly  g r e a t e r  than 17%) and g r e a t e r  than 

15% normative o r t h o c l a s e  (usua l ly  g r e a t e r  than 202). These bodies 

tend t o  appear i n  a b e l t  through t h e  cen te r  of t h e  a rea  s tud ied .  

Pyroxene-bearing Plutons 

The most obvious c h a r a c t e r i s t i c  of these  plutons i s  t h e  

presense o f  pyroxene i n  t h i n  s e c t i o n  i n  a l l  bodies. Commonly t h i s  

i s  accompanied by b i o t i t e  and t h e  notable  absence of amphiboles. 

P lagioc lase  composition ranges from o l i g o c l a s e  t o  andesine w i t h  

p e r t h i t i c  f e ldspa r  present  In t h e  more s i l i c a - r i c h  rocks.  

Textura l ly  both medium-grained, equigranular  and porphyr i t i c  

rocks a r e  found. potassium fe ldspar  Is not uncommon. Normative 

q u a r t z  ranges from 0 t o  23% and normative o r thoc lase  from 18 t o  

35%. Chemically t h e s e  p lu tons  are q u i t e  s i m i l i a r  t o  t h e  Late 

Cretaceous-Early T e r t i a r y  p lu tons .  Wo radiometr ic  d a t e s  a r e  a s  

y e t  a v a i l a b l e  on t h e s e  bodies.  These p lu tons  t e n d  t o  be found on 



t h e  e a s t  s i d e  of  the  s t u d y  a rea .  

Hafic Plutons 

The mafic p lu tons  comprise t h e  widest range o f  chemistry of 

any o f  t h e s e  a s soc ia t ions .  The main bodies of t h e  group a r e  

gabbros and a r e  charac ter ized  by l a b r a d o r i t e  and amphiboles, 

though pyroxene i s  f a i r l y  common. Two bodies ,  t h e  T u n u l i k  ( 2 6 )  

and Tokomarik Wtn. ( 2 5 )  plutons appear t o  belong t o  t h i s  

a s s o c i a t i o n ,  based on f i e l d  and t h i n  s ec t ion  evidence. The 

Tunulik body has a  mineralogy s i m i l i a r  t o  the  pyroxene-bearing 

p lu tons  b u t  has l e s s  normative o r thoc lase  and s i g n i f i c a n t l y  more 

aormative pyroxenes. The Tokomarik H t n .  body i s  e s s e n t i a l l y  

composed of quar t z  and p lagioc lase  and is c l a s s i f i e d  a s  

trondhdemite o r  p lag iogran i t e .  The gabbros of t h e  a s soc ia t ion  a r e  

t y p i c a l l y  coarse-grained w i t h  t he  l e s s  mafic being medium- 

gra ined .  The only d a t e  a v a i l a b l e  (Cra ter  H i l l ,  ( 2 8 ) )  i s  o f  middle 

t o  l a t e  J u r a s s i c  age,  implying t h a t  t h e  mafic p lu tons  may be t h e  

o l d e s t  rocks s tud ied .  General ly  t h e s e  bodies tend t o  be found on 

t h e  southwest s i d e  o f  t h e  8 t u d y  a rea .  

Wiscellaneous Plutons o f  Unsure Association 

t h e r e  a r e  8 i x  bodies i n  t h i s  group, s c a t t e r e d  throughout t h e  

a r e a  and of q u i t e  d i f f e r e n t  chemis t r i e s  and mineralogies.  Two of  

t h e s e  bodies  a r e  poss ib ly  a s soc ia ted  w i t h  t h e  mafic p lu tons  ( i . e .  

t h e  Eek River S i l l  (38) a n d  Chagvan Wtn. (39)) but  t h e y  a r e  



altered enough t o  make identif ication uncertain. Chagvan U t n .  may 

be t h e  o ldest  of  the mafic plutons (J.M. Hoare, oral 

communication, 1976).  The other miscellaneous plutons are quite 

d i s t inc t  i n  relation to  each other and the associated groups of 

plutons. 
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Notes fo r  T a b l e  4 

1 U p p e r c a s e  l e t t e r s  a f t e r  s a m p l e  n u m b e r s  i n d i c a t e  s a m p l e  
d a t a  t y p e s  u s e d ;  

B l a n k  F i e l d  n o t e s  a n d  u s u a l l y  a h a n d  s a m p l e  
T  T h i n  s e c t i o n  
C C h e m i c a l  a n a l y s i s  
A P o t a s s i u m - a r g o n  age d e t e r m i n a t i o n  

2 M i n e r a l s  l i s t e d  i n  o r d e r  of a b u n d a n c e .  

3 B r b i o t i t e ,  H t h o r n b l e n d e ,  A = a m p h i b o l e .  
T n e  plus a n d  m i n u s  v a l u e  i s  a n  estimate of t h e  s t a n d a r d  
d e v i a t i o n  of a n a l y t i c a l  p r e c i s i o n  u s i n g  t h e  m e t h o d  of 
Cox a n d  D a l r y m p l e  ( 1 9 6 ? ) ,  t o g e t h e r  w i t h  a n  est imate o f  
u n c e r t a i n t y  b a s e d  o n  e v a l u a t i o n  of t h e  v a r i a t i o n s  i n  t h e  
c o n c e n t r a t i o n  of  t h e  38-Ar t racer  a n d  t h e  p o t a s s i u m  
m e a s u r e m e n t s .  

4 S a m p l e  a n d  a n a l y t i c a l  d a t a  f o r  t h i s  age d e t e r m i n a t i o n  a re  
l i s t e d  I n  T a b l e  3. 
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