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GEOLOGY OF AN AREA ON THE UPPER TALKEETNA R I V E R ,  
TALKEETNA MOUNTAINS QUADRANGLE, ALASKA 

By A r t h u r  W. Rose 

ABSTRACT 

I n  t h e  c e n t r a l  Ta lkeetna Mountains, a  band o f  q u a r t z  d i o r i t e  extends across the  
Talkeetna R i v e r  through an area mapped i n  o l d  r e p o r t s  as ma f i c  vo lcan ics ,  and connects 
w i t h  another  l a r g e  g r a n i t i c  p l u t o n  t o  t he  n o r t h e a s t .  S i m i l a r l y ,  a  n o r t h e a s t - t r e n d i n g  
b e l t  o f  Mesozoic o r  o l d e r  meta-sediments i n  t he  l r o n  Creek area a  few m i l e s  southwest 
extends across t h e  r i v e r  and connects w i t h  a  b e l t  o f  sediments no r theas t  o f  t he  r i v e r .  
Th is  b e l t  o f  sediments i s  the hos t  f o r  copper - i ron  depos i ts  i n  the  l r o n  Creek area. In  
the map area, t he  sediments a r e  i n t e r l a y e r e d  w i t h  greenstone. 

Three minor  copper occurrences were found d u r i n g  t he  mapping, and s t ream sediments 
de r i ved  f r om a  p y r i t i c  p h y l l i t e  u n i t  a r e  moderate ly  t o  s t r o n g l y  anomalous i n  copper 
con ten t .  

INTRODUCTION 

From an a e r i a l  reconnaissance o f  t h e  n o r t h e r n  Talkeetna Mountains i n  1965, severa l  
zones w i t h i n  t h e  p resen t  map area were recognized as s t r o n g l y  i r on -s ta i ned  (Rose, 1965). 
To f o l l o w  up t h i s  i n d i c a t i o n ,  s i x  days d u r i n g  September 1966 were spent mapping i n  t he  
area and c o l l e c t i n g  s t ream sediment samples. The map area i s  about 15 m i l e s  no r theas t  
a long  the  r e g i o n a l  s t r i k e  f rom the copper - i ron  depos i t s  a t  l ron Creek (Capps, 1919). 
The w r i t e r  was a s s i s t e d  by L.J. Ker in ,  who c o l l e c t e d  most o f  the stream sediments. 
Access t o  t he  a rea  was by l i g h t  p lane  t o  a  g rave l  b a r  on the Talkeetna R iver .  
Don Sheldon o f  Ta lkeetna was very  h e l p f u l  i n  a d v i s i n g  on access and t r a n s p o r t i n g  t h e  
p a r t y  t o  and f r om the map area. 

REGIONAL GEOLOGY 

Prev ious geo log i c  work i n  the  n o r t h e r n  Ta lkee tna  Mountains has been incomplete 
and o f  reconna i ssance n a t u r e  a t  best  (Capps , 1940). The reconnaissance mapping shows 
t h a t  the  main p a r t  o f  the  Talkeetna Mountains sou th  o f  the Talkeetna R i v e r  i s  under- 
l a i n  by a  l a r g e  g r a n i t i c  p l u ton ,  and another  l a rge ,  p a r t l y  o u t l i n e d  p l u t o n  i s  p resen t  
eas t  and n o r t h e a s t  o f  the  map area. A  n o r t h e a s t - t r e n d i n g  b e l t  o f  "pre-Cretaceous b a s i c  
lavas and t u f f s  and greenstone" p l us  minor  T r i a s s i c  l imestone bounded on b o t h  s i des  by 
the g r a n i t e  p l u t o n ,  t rends  toward the map area f rom the l r o n  Creek area t o  the  south- 
west. A  b e l t  o f  sediments i s  a l s o  p a r t l y  o u t l i n e d  no r theas t  o f  t he  map area on s t r i k e  
w i t h  the  b e l t .  Accord ing t o  the o l d e r  work, t h e  b e l t s  o f  sediments and t he  g r a n i t i c  
rocks a r e  i n t e r r u p t e d  a long  the Talkeetna R i ve r  by b a s i c  vo lcanics.  The p resen t  work 
shows t h a t  the  o l d  mapping i s  i n c o r r e c t  i n  t h i s  respec t .  Unconformably o v e r l y i n g  t h e  
o l d e r  rocks i s  a  sequence o f  T e r t i a r y  b a s a l t s  and t u f f s  occupying the  h i g h e r  h i l l s  
south o f  t he  Ta l  keetna R iver .  



ROCK UNITS 

S i l i c i c  Sch i s t  and Gneiss (ss )  

A zone ad jacen t  t o  the  g r a n i t i c  con tac t  i n  the  southeast  p a r t  o f  the map area i s  
composed predominant ly  o f  s i l i c i c  s c h i s t  and b i o t i t e - b e a r i n g  s c h i s t  and gneiss,  a long  
w i t h  some sch i s tose  greenstone. The most d i s t i n c t i v e  l i t h o l o g y  i s  a dark s i l i c e o u s  
rock  con ta in i ng  s c a t t e r e d  "eyes" o f  smoky gray quar tz .  The m a t r i x  o f  the rock  c o n s l s t s  
o f  about 50% q u a r t z  a l ong  w i t h  p l ag ioc lase ,  b i o t i t e ,  and muscovi te.  The t e x t u r e  and 
composi t ion suggest t h a t  t he  rock  may be a metamorphosed d a c i t e  o r  d a c i t e  t u f f  which 
o r i g i n a l l y  con ta ined  q u a r t z  phenocrysts.  Other r ock  types i n  the u n i t  may be meta- 
morphosed graywacke, and greenstone metasomatised by the  g r a n i t i c  i n t r u s i v e .  Small 
areas o f  w e l l - f o l i a t e d  q u a r t z  d i o r i t e  a re  inc luded  i n  the  u n i t ,  as a re  numerous d i kes  
o f  u n f o l i a t e d  v o l c a n i c  rocks  presumed t o  c o r r e l a t e  w i t h  t he  T e r t i a r y  vo lcan ics .  

Schi s tose Greens tone and Greens tone (g)  

The most common rock  type i n  the area i s  greenstone and sch i s tose  greenstone, 
which occurs i n  severa l  l a y e r s  separated by o t h e r  r ock  types. The greenstone v a r i e s  
f rom f i ne -g ra ined  t o  p o r p h y r i t i c ,  and occasionally e x h i b i t s  banding o r  bedding, 
suggest ing an o r i g i n  o f  some greenstone as a m a f i c  t u f f  o r  tu f faceous  sediment. Th in  
beds o f  metamorphosed c h e r t  o r  q u a r t z i t e  were found w i t h i n  t h e  greenstone i n  one area. 
Ves ic les  and amygdules can be recognized i n  some zones. A specimen o f  sch i s tose  green- 

- s tone about a m i l e  f r om the  q u a r t z  d i o r i t e  gneiss c o n t a c t  i s  amph ibo l i t e  composed o f  
blue-green hornblende and andesine, bu t  most o f  t h e  greenstone i s  less  metamorphosed. 

Phyl l i t e  (ph) 

A b e l t  o f  p y r i t i c  p h y l l i t e  probably  de r i ved  f rom c l a s t i c  sediments i s  r espons ib l e  
f o r  one o f  the prominent  s t a i n e d  zones seen f rom the  a i r .  P y r i t e  comprises 10% o f  some 
o f  the  p h y l l i t e ,  and may have been in t roduced o r  r e d i s t r i b u t e d  by hypabyssal i n t r u s i v e s  
p o s s i b l y  r e l a t e d  t o  t he  T e r t i a r y  vo lcanics.  The p h y l l i t e  1s up t o  1,000 f e e t  t h i c k  
and can be t r aced  about f i v e  m i l es .  Greenstone l i e s  on bo th  s ides  o f  the p h y l l i t e .  

A r g i l l i t e ,  S i l t s t o n e ,  and Graywacke (ag) 

A b e l t  o f  th in-bedded a r g i l l i t e ,  s i l t s t o n e ,  and graywacke crosses the n o r t h e r n  
p a r t  o f  the map area, between two zones o f  greenstone. Much o f  the a r g i l l i t e  i s  da rk  
gray and has f a i r  s l a t y  c leavage. 

A second exposure o f  a r g i l l i t e  and graywacke l i e s  a long  t he  Talkeena R iver  a t  
the west corner  o f  the  area. The c o r r e l a t i o n  o f  t h i s  sequence w i t h  those t o  t he  n o r t h -  
eas t  i s  no t  c l e a r .  

Limestone ( I )  

Limestone i s  exposed w i t h i n  the a r g i l l i t e  u n i t  near  the  n o r t h  end o f  the map 
area, and a l s o  as a t h i n  bed w i t h i n  greenstone near  sample 28 i n  the northwest co rne r  



o f  the area. Ae r ia l  observat ions suggest t ha t  l imestone forms the low h i l l  j u s t  n o r t h  
o f  the River ,  along s t r i k e ,  southwest f rom the l a t t e r  occurrence i n  sec t i on  21. The 
l imestone a t  the n o r t h  end o f  the  area i s  slabby and che r t y  w i t h  p h y l l i t i c  interbeds, 
and i s  considerably r e c r y s t a l l i z e d ,  apparent ly  by gabbro s i l l s  i n t ruded  along the beds. 
I t  i s  n o t  c lea r  whether there  a r e  several  l imestone beds t h a t  have been sheared out  
a long s t r i k e ,  o r  one l imestone t h a t  has been complexly f o lded  and fau l ted .  

Andesi t e  (a)  

Un fo l i a ted  bu t  h i g h l y  f r a c t u r e d  andesi te w i t h  l o c a l l y  i n t e r l a y e r e d  a r g i l l f t e  
crops ou t  n o r t h  o f  the l imestone and a r g i l l i t e  u n i t s .  Th is  l i t h o l o g y  was no t  noted 
i n  the northwest p a r t  o f  the map area. 

Basa 1 t (b) 

F ine grained t o  a p h a n i t i c  b lack  b a s a l t  forms a smal l  wedge i n  the n o r t h  corner o f  
the  map area. A t h i n  sec t i on  shows t h a t  t h i s  basa l t  i s  composed main ly  o f  f i n e  
a c t i n o l i t e  w i t h  subordinate p l a g i o c l a s e  and magnetite. I r r e g u l a r  gabbro i n t rus i ves  
occur  w i t h i n  the  basa l t  and a long the contact  w i t h  the andesi te.  

Quar tz  D i o r i t e  Gneiss (qd) 

W e l l - f o l i a t e d  qua r t z  d i o r i t e  and g ranod io r i t e  form the  southern margin o f  the 
. map area. Two t h i n  sec t ions  i n d i c a t e  a composit ion o f  about 25% quar tz ,  10% horn- 

blende and b i o t i t e ,  and 60% andesine a long w i t h  minor muscovite, o r thoc lase,  and 
magneti te.  F loa t  i n  the l a r g e r  streams i s  a l l  w e l l - f o l i a t e d ,  i n d i c a t i n g  t h a t  the 
f o l i a t e d  rock makes up a l a r g e  p a r t  o f  the  p luton.  Exposures on Yel lowjacket  Creek 
j u s t  south o f  the map area appear from the a i r  t o  cons i s t  o f  layered sediments o r  
vo lcan ics ,  so the g r a n i t i c  i n t r u s i v e  i s  o n l y  a few m i les  wide where i t  crosses the 
Talkeetna River.  

A second p lu ton  of f o l i a t e d  qua r t z  d i o r i t e  o r  g r a n o d i o r i t e  crops o u t  i n  the 
extreme n o r t h  end o f  the area. This  body was v i s i t e d  i n  o n l y  one spot ,  bu t  has been 
p a r t l y  o u t l i n e d  from d i s t a n t  views. A t h i n  sec t i on  shows a composit ion o f  25% quartz ,  
50% andesine, 3% or thoc lase,  7% hornblende, 3% b i o t i t e ,  and minor magneti te and sphene. 

Gabbro (gb) 

Medium-grained gabbro occurs as s i l l s  i n  the a r g i l l i t e  and l imestone, and as 
i r r e g u l a r  i n t r u s i v e s  i n  the  b a s a l t .  

~ e r t i a r y ( ? )  Andesite, Basal t ,  and Related Rocks 

Numerous dikes and smal l  i r r e g u l a r  bodies o f  u n f o l i a t e d  hypabyssal andesfte, 
b a s a l t ,  and l a t i  t e ( ? )  occur w i t h i n  the metamorphic u n i t s .  They were p a r t i c u l a r y  noted 
a long the Talkeetna River  and a t  the southwest end o f  the p h y l l i t e  u n i t .  



STRUCTURAL GEOLOGY 

W i t h i n  a  zone about two mi les  wide border ing  the southeastern qua r t z  d i o r i t e  
gneiss, the vo.lcanics and sediments have a  good f o l i a t i o n  which i s  approximately p a r a l l e l  
t o  the contac t .  Myloni tes are  l o c a l l y  present  i n  the contact  zone. The rocks near the 
can tac t  show metamorphism t o  the amph ibo l i t e  fac ies.  The sediments and vo lcan ics  
f a r t h e r  nor theas t  are most ly u n f o l i a t e d  and less metamorphosed, bu t  minor f o l d i n g  and 
crumpl ing a re  common i n  the less competent sedimentary u n i t s .  

I n  general the l i t h o l o g i c  u n i t s  p a r a l l e l  the regional  nor theas t  t rend,  bu t  i n -  
d i v i d u a l  u n i t s  do no t  p e r s i s t  across the e n t i r e  area. The andesi te and b a s a l t  a t  the 
extreme n o r t h  o f  the map area were n o t  recognized four  mi les  southwest, and a  u n i t  o f  
graywacke and a r g i  l l i t e  along the  ' ~ a l  keetna R iver  was n o t  i den t  i f i e d  t o  the nor theast .  
Most l i k e l y  these u n i t s  are f a u l t e d  o r  sheared ou t  by movements p a r a l l e l  t o  the quar tz  
d i o r i t e  contac t ,  bu t  i t  i s  a l s o  poss ib le  t h a t  c lose  f o l d i n g  has caused o f f s e t  o f  un i t s .  

The sediments and volcanics o f  the map area almost c e r t a i n l y  c o r r e l a t e  w i t h  the 
l imestone, s l a t e ,  shale, q u a r t z i t e ,  and greenstone o f  the I r o n  Creek area t o  the south- 
west, and w i t h  the s l a t e ,  a r g i l l i t e ,  graywacke, and greenstone t o  the nor theast .  A 
T r i a s s i c  age has been suggested f o r  the sediments and a  Jurass ic  age (Talkeetna forma- 
t i o n )  f o r  the  greenstones (Capps, 1940, p. 70-741, but  the ages o f  bo th  these groups 
o f  rocks a re  based on ra the r  tenuous c o r r e l a t i o n s .  The g r a n i t i c  i n t r u s i v e s  o f  the 
reg ion  have been dated as Jurass ic ,  and the  sediments and vo lcan ics  a r e  c l e a r l y  o l d e r  
than the  i n t r u s i v e s .  

The c o n t i n u i t y  o f  the g r a n i t i c  rocks across the Talkeetna R iver  suggests t h a t  the 
l a r g e s t  g r a n i t i c  body i n  the Talkeetna Elountains i s  elongated a long the  reg iona l  t rend 
r a t h e r  than being two equant masses as shown on the geologlc  map o f  Alaska (Dutro and 
Payne, 1957). The be1 t o f  sediments i s  a l s o  more continuous than p r e v i o u s l y  rea l  ized. 

ECONOI41 C GEOLOGY 

Local i t y  1 

A t  t h i s  l o c a l i t y ,  h igh l y -s ta ined  qua r t z  d i o r i t e  gneiss w i t h  i nc lus ions  o f  b i o t i t e  
s c h i s t  conta ins  moderate t o  abundant p y r i t e  and p y r r h o t i t e ,  and t races  o f  chalcopy- 
r i t e .  Chips from one o f  the most h i g h l y  s ta ined  outcrops conta ined o n l y  0.06% copper 
and t races o f  go ld  and s i l v e r .  

L o c a l i t y  2 

Th is  l o c a l i t y  i s  a  s t rong ly  s ta ined  patch about 200 fee t  i n  diameter on a  steep 
h i l l s i d e .  F l o a t  below i t  inc ludes gabbro w i t h  moderate amounts o f  disseminated 
p y r r h o t i t e  and t races o f  cha l copy r i t e  disseminated and i n  v e i n l e t s .  

Local i t y  3 

A sample o f  h i g h l y  a l t e r e d  p h y l l i t e  from t h i s  v i c i n i t y  conta ined t races  o f  gold 
and s i l v e r ,  bu t  no copper, lead, o r  z inc.  See the sec t ion  on geochemistry f o r  
f u r t h e r  d iscuss ion  o f  the p y r i t i c  phy l  li te .  



L o c a l i t y  4 

A ve in  and replacement zone i n  a small g u l l y  a t  t h i s  l o c a l i t y  s t r i k e s  N65E and 
dips 70" southeast.  The zone contains a few percent  p y r r h o t i t e  and cha lcopy r i t e  rep lac ing  
greenstone across widths o f  s i x  inches t o  two fee t .  A one inch quartz ve in  l i e s  along 
one s ide  o f  the zone. No a l t e r a t i o n  o f  the adjacent  schistose greenstone (probably 
amphi bol  i t e )  was noted. 

Local i t y  5 

A zone about a foo t  wide i n  a l t e r e d  a r g i l l i t e  a t  t h i s  l o c a l i t y  on the r i v e r  i s  
copper-stained and contains minor cha lcopy r i t e  and p y r i t e .  The zone s t r i k e s  N87W 
and dips 54' SW, almost p a r a l l e l  t o  bedding, and i s  located about 10 f e e t  from the 
a x i a l  p lane o f  a small i s o c l i n a l  fo ld.  Minor copper s t a i n  was a lso  noted a few hundred 
feet upstream i n  p y r i t i z e d  and bleached greenstone. 

STREAM SEDIMENT GEOCHEMISTRY 

T h i r t y - n i n e  stream sediment samples were c o l l e c t e d  from ac t i ve  stream channels 
i n  the area and have been analyzed f o r  t o t a l  copper, z inc ,  lead, molybdenum, and 
n i c k e l  a f t e r  d r y i n g  and s iev ing  t o  -80 mesh. Based on the resu l t s  f o r  these stream 
sediments and o t h e r s i n  the Alaska Range, contents h igher  than 150 ppm copper and 200 
ppm z inc  are  considered anomalous. No d e f i n i t e  anomalies are  recognized f o r  lead, 

. molybdenum, and n i c k e l .  

The moderate t o  s t rong copper anomalies i n  samples 23 and 26 a re  the  most  
i n t e r e s t i n g  fea tu re  o f  the data. Both streams d r a i n  the p y r i t i c  p h y l l i t e ,  and i t  i s  
l i k e l y  t h a t  the  copper anomalies are r e l a t e d  t o  t h e  h igh  s u l f i d e  content of t h i s  u n i t .  
Samples 1 1  and 27 a re  weakly anomalous i n  copper and a l so  d ra in  the p y r i t i c  p h y l l i t e .  
A sample o f  the  p h y l l i t e  c o l l e c t e d  a t  mineral l o c a l i t y  3 contained less than 500 ppm 
copper, bu t  h igher  values almost c e r t a i n l y  occur i n  some par ts  o f  the  u n i t  i n  order  
to fu rn i sh  the  sediment anomalies. Prospect ing and add i t i ona l  sampling o f  t h i s  u n i t  
i s  d e f i n i t e l y  recommended. 

Sample 14 i s  weakly anomalous i n  copper and has a r e l a t i v e l y  h igh  n i c k e l  content.  
The sample was taken j u s t  below a zone o f  h i g h l y  s ta ined greenstone s c h i s t  w i t h i n  the 
s i l i c i c  s c h i s t  u n i t .  The weak anomaly combined w i t h  the  r e l a t i v e l y  small s i z e  o f  the 
sta ined zone does not encourage f u r t h e r  work. 

A weak z i n c  anomaly i n  sample 2 i s  ou ts ide  the  mapped area and cannot be 
evaluated. 

SUGGESTIONS FOR PROSPECTORS 

Add i t i ona l  sampling o f  stream sediments and rocks along the p y r i t i c  p h y l l i t e  u n i t  
should be undertaken i n  order t o  evaluate the o r i g i n  o f  the copper anomalies i n  these 
drainages. 



The b e l t  o f  sedimentary rocks mapped i n  t h i s  p r o j e c t  i s  almost c e r t a i n l y  the 
extension o f  the sediments o f  the I r o n  Creek area where copper- i ron deposits re-  
p lac ing  l imestones a r e  known. Fur ther  exp lo ra t i on  o f  t h i s  be1.t o f  sediments, e s p e c i a l l y  
on the south s ide  o f  the Talkeetna River ,  seems wor thwhi le  t o  search f o r  s i m i l a r  
mineral  i za t i on .  
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Table I. Geochemical Data on Stream Sediments 

A l l  analyses by Rocky Mounta in  Geochemical Labo ra to r i es ,  S a l t  Lake C i t y ,  Utah. 

Map Samp 1 e Concen t r a  t i o n  (pprn) 
No. -. No. --- Copper -- Z inc  -- Lead Mo l bdenum - - -  Y - - - -  N i c k e l  


