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P R E L I M I N A R Y  G E O C H E M I S T R Y  A N D  G E O L O G Y  O F  

T H E  L I T T L E  F A L L S  C R E E K  A R E A  

T A L K E E T N A  M O U N T A I N S  Q U A D R A N G L E ,  A L A S K A  

Robert E. Anderson 

A B S T R A C T  

A nor theas t - t rend ing  group o f  metasedimentary and metavolcanic rocks c u t  i n  places by 
post-Cretaceous igneous rocks i n  the Talkeetna Mountains C-3, C-4, B-3, and B- quad- 
rangles are  associated w i t h  stream sediment copper anomalies and rock sample g!dd 
anomal ies.  These anomalies are  most ly  from th ree  stream drainages which c u t  thr ough i a steep ly  d ipp ing  bed o f  p y r i t i c  p h y l l i t e .  The p h y l l i t e  i s  up t o  1000 f e e t  t h i c  and 
i s  exposed i n  a number o f  places f o r  a t  l e a s t  s i x  m i l es  as a l imon i te -s ta ined  l i n e a r  
b e l t .  The f o l l o w i n g  evidence discounts e a r l i e r  suggestions t h a t  the p y r i t i c  p h y l l i t e  
i s  the source o f  copper i n  the stream sediments: 

1 )  Samples t h a t  conta in  anomalous copper were c o l l e c t e d  on both s ides of 
the  p h y l l  i te. 

2 )  Samples o f  p h y l l i t e  c o l l e c t e d  throughout the  area conta in  on ly  smal l  
amounts o f  copper, b u t  stream sediment samples from streams t h a t  cu t  
the p h y l l i t e  are anomalously h igh  i n  copper. Thus the p h y l l i t e  i s  
n o t  t he  source o f  the copper i n  the  stream sediments. 

3 )  Most o f  the  leaching and ox ida t i on  products are 1 im i ted  t o  sur face 
capping; the type of l i m o n i t e  i n  t he  capping i nd i ca tes  i t  i s  der ived 
from p y r i t e  alone. 

F loa t  conta in ing  copper-r ich ve in  ma te r i a l s  occurs i n  the  area. Vein m i n e r a l i z a t i o n  
i s  probably the  source o f  the  anomalous copper i n  the sediments. No copper-bearing 
veins were found i n  place, b u t  most o f  the area i s  covered by t a l u s .  A l l  o f  the rock  
types sampled along Ocher Creek conta in  anomalous amounts of gold. None of the  go ld  
anomal i e s  noted reach commerci a1 q u a n t i t i e s .  

I N T R O D U C T I O N  A N D  A C K N O W L E D G E M E N T  

Except f o r  reconnaissance work along I r o n  Creek i n  1917 by Capps (1919, p 197-205), 
very l i t t l e  geologic  o r  geochemical work had been done i n  the  Ta l  keetna Mountains 
u n t i l  A. W. Rose d i d  an a e r i a l  reconnaissance i n  1965 (Rose, 1965). I n  1966, Rose 
(1967) s tud ied  an area around L i t t l e  Fa1 1s Creek i n  the  upper Ta l  keetna R iver  Val ley.  
He repor ted  anomalous concentrat ions o f  copper p a r t i c u l a r l y  i n t e r e s t i n g  i n  streams 
d r a i n i n g  an area o f  p y r i t i c  p h y l l i t e .  I n  1968, a D i v i s i o n  o f  Mines and Geology f i e l d  
p a r t y  re tu rned t o  the area f o r  e i g h t  days, from June 28 t o  J u l y  7, t o  c o l l e c t  more 
geologic  and geochemical data. Th is  p r o j e c t  i s  intended as the  beginning of a long 
range study o f  a l l  areas o f  poss ib le  commercial m i n e r a l i z a t i o n  i n  t he  Talkeetna Moun- 
t a i  ns. 



This r e p o r t  re1  i e s  heavi l y  on the  work by Rose (1967) , e s p e c i a l l y  w i t h  regard t o  
l i t h o l o g i c  desc r ip t i ons  and geologic  ages. The w r i t e r  was ass i s ted  by Gardner 
G i l l e s p i e ,  who c o l l e c t e d  the  stream sediment samples and was a g rea t  he lp  i n  h i s  
geologic  observat ions and suggestions. Access t o  the  area was by l i g h t  plane. 
Don Sheldon of T a l  keetna A i r  Serv ice t ranspor ted  the  p a r t i e s  t o  and from the map 
area. 

G E N E R A L  G E O L O G Y  

GEOLOGIC SETTING 

A nor theas t - t rend ing  b e l t  o f  metasedimentary and metavolcanic rocks a t  l e a s t  f o u r  
m i l es  wide, bounded on the  northwest and southeast by g r a n i t i c  i n t r u s i v e  rocks, make 
up the  general geo log ic  s e t t i n g  o f  t h e  area. Metamorphic rocks genera l l y  f o l l o w  the 
reg iona l  nor theas t  t rend,  bu t  some u n i t s  a re  n o t  continuous across t h e  e n t i r e  area 
( f i g  1 ) .  Capps (1919, p 197-205) describes metamorphic rocks on I r o n  Creek 20 m i les  
t o  the southwest t h a t  a re  host  rocks f o r  copper deposits.  The metamorphic rocks d i s -  
cussed i n  the  L i t t l e  F a l l s  Creek area  night belong t o  the same s t r a t i g r a p h i c  u n i t .  
They are  poss ib l y  Lower Ju rass i c  i n  age (Capps, 1940, p 74) and the  g r a n i t i c  b a t h o l i t h  
i s  poss ib l y  Middle t o  Upper Ju rass i c  i n  age (Capps, 1940, p 78). Small maf ic  i n t r u -  ' 
s ives  i n  t h e  area are poss ib l y  T e r t i a r y  i n  age (Capps, 1940, p 86).  

The metasediments inc lude phyl  li te ,  a r g i l l  i te ,  s i  1 ts tone and subordinate l imestone. 
The metavolcanic rocks are  main ly  greenstone and schis tose greenstone. I n  some places 
the s t r a t i g r a p h i c  u n i t s  a re  c u t  by d ikes and i r r e g u l a r  bodies o f  andesite, diabase, 
and r e l a t e d  rocks. Dips i n  most places a re  steep, b u t  the geologic  s t r u c t u r e  i s  i n -  
completely known because the  top  and bottom beds i n  the s t r a t i g r a p h i c  u n i t  a re  uncer- 
t a i n .  Only one f a u l t  i s  mapped ( f i g  1 ) .  Although others are  ind ica ted ,  the data are 
i n s u f f i c i e n t  t o  map them o r  t o  determine t h e i r  e f f e c t s .  

PETROLOGY 

Metamorphic Rocks 

S i l i c i c  s c h i s t  and gneiss (Ss) - -  S i l i c i c  s c h i s t ,  b i o t i t e  s c h i s t ,  and schis tose green- 
stone crop ou t  adjacent t o  the i n t r u s i v e  rocks i n  the southeast sec t i on  o f  t h e  map 
area ( f i g  1 ) . These rocks are main ly  metamorphosed, l o c a l  l y  p o r p h y r i t i c ,  vo lcan ic  
u n i t s  about 1500 fee t  t h i c k .  

Greenstone (Gs) -- Greenstone crops o u t  i n  several places i n  the  map area and i s  the  
t h i c k e s t  metamorphic rock exposed. Along L i t t l e  F a l l s  Creek the  th ickness i s  over 
11,000 f e e t  i f  the  greenstone extends under the  g l a c i a l  a l luv ium i n  the  v a l l e y .  The 
f i n e  gra ined rock ranges from poor l y  f o l i a t e d  ma te r ia l ,  p a r t s  o f  which d i s p l a y  ves i cu l  
and amygdaloidal textures,  t o  we1 1 f o l i a t e d  amphibol i t e .  Some o f  the  greenstone conta 
p lag ioc lase  porphyroblasts. I n  places the  u n i t  inc ludes  t h i n  l aye rs  o f  che r t  o r  quar t  
i te. 

P h y l l i t e  (Ph) -- P h y l l i t e  forms a b e l t  as much as 1000 f e e t  t h i c k  and a t  l e a s t  s i x  m i l e  
long. I n  places p y r i t e  c o n s t i t u t e s  as much as 10% of the rock  volume. P y r i t e  i s  most 
abundant along f o l i a t i o n  planes. Surface o x i d a t i o n  o f  t he  p y r i t e  has g iven the  rock  a 
d i s t i n c t  brown t o  reddish-brown 1 imoni t e  capping, p a r t i c u l a r l y  obvious from the  a i r .  
No o the r  s u l f i d e  minera ls  were observed i n  t he  rock. 



Jointing i s  most prominent i n  the metamorphic s i l t s tone ,  a r g i l l i  t e s ,  and graywackes. 
The following photograph (f ig  2) was taken on Ocher Creek a t  an elevation of about 
3390 fee t  . 

Figure 2 - Jointing ~ l o n . ~  Ocher Creek 

Camera was pointing roughly N 29' W .  Note cap and pick 
i n  lower l e f t  hand corner. The major jointing i s  as 
described above. 

Minor folds are  present i n  several places in the metamorphosed argil  1 i t e ,  s i  1 tstone, 
and graywacke unit. An interesting relationship of barren quartz veinlets found in 
the greenstone unit  along Ocher Creek i s  shown in Figure 3 .  



Metaarg i  1  l i t e ,  metas i  l t s t o n e ,  and metagraywacke (Ag) -- S l i g h t l y  metamorphosed dark 
g r a y  a r g i l l i t e  and l i g h t  g ray  s i l t s t o n e  and graywacke fo rm a  b e l t  1500 f ee t  t o  5000 
f e e t  t h i c k .  Much of t he  a r g i l l i  t e  e x h i b i t s  s l a t y  cleavage. These beds a r e  c u t  by 
t h i n  ba r ren  qua r t z  ve ins  i n  severa l  places. 

C r y s t a l l i n e  l imes tone  (Ls )  -- Slabby, r e c r y s t a l l i z e d  l imestone as much as 600 f e e t  
t h i c k  crops o u t  w i t h i n  t he  main b e l t  o f  a r g i l l i t e  and r e l a t e d  rocks.  The l imestone 
i s  c h e r t y  and con ta ins  beds o f  p h y l l i t e .  The metamorphic grade o f  t he  l imestone 
appears t o  be h i g h e s t  ad jacen t  t o  i n t r u s i v e  gabbro (Gb). The l imestone, where 
observed, does n o t  show s igns  o f  m i n e r a l i z a t i o n .  

Vo lcan ic  and Related Rocks 

Andes i te  ( A )  -- H i g h l y  f r a c t u r e d  andes i te  crops o u t  i n  t h e  no r the rn  p a r t  o f  t h e  map 
area ( f i g  1 )  eas t  o f  Nan Creek. I n  some p laces andes i te  i s  i n t e r l a y e r e d  w i t h  a r g i l -  
l i t e  b u t  t h e  r e l a t i o n s h i p  i s  unce r ta i n .  

B a s a l t  ( B )  -- Basa l t  crops o u t  n o r t h  o f  t h e  andes i te  along t h e  eas t  s i d e  o f  Nan Creek. 
The b a s a l t  c o n s i s t s  ma in l y  o f  f i ne -g ra ined  a c t i n o l i t e ,  some p l a g i o c l a s e  and accessory 
magnet i te .  

Diabase -- Fine-gra ined,  dark  gray diabase d i kes  and s i l l s ,  too  t h i n  t o  show on t he  
map, c u t  t h e  p h y l l i t e  on Ocher Creek and the  greenstone near the  g reens tone -phy l l i t e  
con tac t  on Cy Creek. The rock  con ta ins  abundant p l ag ioc lase ;  l o d e r a t e  amounts o f  
c h l o r i t e ,  ep ido te ,  and b i o t i t e ;  minor quar tz ;  and accessory ma'finetite t h a t  i s  i n  
p laces a1 t e r e d  t o  hemat i te .  

Gabbro ( G )  -- Forms medium gra ined  s i l l s  i n  some o f  t he  metasediments and shows as 
i r r e g u l a r  masses i n  t he  b a s a l t .  

G r a n i t i c  Rocks 

Qua r t z  d i o r i t e  (Qd) -- Well f o l i a t e d  qua r t z  d i o r i t e  and g r a n o d i o r i t e  form t h e  southeast 
marg in  o f  t h e  mapped area and s i m i l a r  rocks  crop o u t  on t he  nor thwest  co rner  o f  t h e  
area mapped. These rocks  c o n s i s t  ma in l y  of andesine, quar tz ,  hornblende, b i o t i t e  w i t h  
subord ina te  o r t hoc lase ,  muscovi te,  and accessory magnet i te  and sphene. 

STRUCTURAL GEOLOGY 

The one f a u l t  t h a t  i s  shown on the  map ( f i g  1  ) t rends  N 25" West and d i p s  from 50" t o  
60" SW. I t  cu t s  t h e  a r g i l l i t e ,  greenstone, and p h y l l i t e  on t he  nor thwest  s i d e  of 
L i t t l e  F a l l s  Creek and p robab ly  extends pas t  L i t t l e  F a l l s  Creek t o  t h e  southeast.  
S l i c kens ides  i n  t he  f a u l t  p lane a t  Ocher Creek plunge S 55 W a t  about 50" t o  60" i n d i -  
c a t i n g  movement t h a t  o f f s e t  t h e  a r g i l l i t e ,  greenstone, and p h y l l i t e .  

The b a s a l t ,  andesi  t e ,  and gabbro u n i t s  i n  t he  NE s e c t i o n  o f  t he  mapped area appear t o  
be c u t  off by a  f a u l t  somewhere near Nan Creek t o  and rough l y  p a r a l l e l  t o  it. 

J o i n t i n g  throughout  t h e  map area seems random f rom t h e  l i m i t e d  da ta  c o l l e c t e d .  J o i n t s  
o f  one system found a long a l l  t h r e e  streams d r a i n i n g  t h e  p h y l l i t e  area s t r i k e  from 
N 15" W t o  N 30" W, and d i p  s t e e p l y  t o  t h e  NE. The complementary j o i n t s  s t r i k e  from 
N 12" W t o  N 25" W and d i p  f rom 50" SW t o  37" SW. 



Figure 3 - Barren Quartz Yeir.s 

The veinlet going from lower l e f t  t o  upper right roughly 
parallels the greenstone bedding which a t  th i s  point 
s t r ikes  N 70" E and dips 68" S E ,  toward the pick. The 
veinlet  from upper l e f t  t o  lower center s t r ikes  N 20' W 
and dips 63" N E .  

Similar barren quartz veinlets that  cross a t  about r ight  angles have been observed 
by the author i n  barren sections of the Morenci open p i t  copper mine i n  Arizona and 
the Berkeley P i t  i n  Butte, Montana and have been reported in mineralized d i s t r i c t s  
in New Mexico, Idaho, and South America. No information of the relationship of these 
veinlets w i t h  ore mineralization has been published as f a r  as the author can determine. 
Furthermore, such veinlets were observed in a number of areas where no mineralization 
has been found. 



G E O C H E M I C A L  I N V E S T I G A T I O N S  

STREAM SEDIMENT GEOCHEMISTRY 

The l o c a t i o n s  o f  a l l  samples are  shown on t h e  map ( f i g  1  ). A t o t a l  o f  59 stream 
sediment samples have been c o l l e c t e d  i n  t h e  L i t t l e  F a l l s  Creek area. T h i r t y - n i n e  
samples were c o l l e c t e d  by Rose (1967) i n  t he  general  area ( t a b l e  1 ) .  Twenty sam- 
p les  were c o l l e c t e d  f o r  the author along t h e  th ree  major streams c u t t i n g  t h e  l imon- 
i t i c  s ta ined p h y l l i t e  bed. These were analyzed by semiquan t i t a t i ve  emission spec- 
t r og raph i  c  methods ( tab1 e  2 ) .  

Only two samples c o l l e c t e d  ou ts ide  o f  the  p h y l l i t e  drainages showed anomalous metal  
concentrat ions.  These stream sediment samples were c o l l e c t e d  by Rose (1967, p  5)  
and expla ined as fo l l ows :  

"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 green- 
stone s c h i s t  w i t h i n  t he  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  smal l  s i z e  o f  the  s ta ined zone does no t  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  t h e  mapped area and cannot 
be evaluated. " 

Rose (1967) es tab l i shed t h a t  samples from streams d r a i n i n g  the  phyl  l i t e  con ta in  
anomalous amounts o f  copper. The au thor '  s  samples were analyzed by spectrographic  
methods, and as expected they contained h igher  than normal concentrat ions o f  copper 
because they were c o l l e c t e d  i n  an anomalous area. A1 1  o f  t h e  samples from streams 
d r a i n i n g  the  phy l  li t e  are moderately t o  s t r o n g l y  anomalous i n  copper. Th is  conclus- 
i o n  i s  based on a  comparison t o  spectrographic  analyses o f  stream sediment samples 
from a  nearby area t h a t  conta ins on l y  background copper values. I n  each of t he  
t h r e e  streams the  h ighes t  copper anomalies recorded are  imned ia te ly  downstream from 
t h e  g reens tone -phy l l i t e  con tac t  and i n  t he  very  nex t  sample upstream i n  t he  p h y l l i t e .  
However, no copper occurrences, e i t h e r  i n  ve ins o r  as disseminated copper m i n e r a l i z a t i o n  
i n  t he  rocks, were seen near the g reens tone -phy l l i t e  contact .  The samples h ighes t  i n  
copper, up t o  700 ppm, a re  from Cy Creek. The lowest  copper samples, averaging 170 ppm, 
a re  from Nan Creek. Stream sediment samples h igh  i n  barium, chromium, and n i c k e l  are 
found along Nan Creek. However, none o f  these elements i n  t he  concentrat ions recorded 
are  unusual f o r  t he  rock  types i n  the  area (Hawkes and Webb appendix, 1962). 

The lower de tec t i on  l i m i t  f o r  go ld  by t h e  emission spectrographic  a n a l y t i c a l  method 
i s  10 ppm which i s  u n s a t i s f a c t o r y  f o r  t r a c e  element s tud ies .  



Table 1 
Geochemical Data on Stream Sediments (Rose 1967) 

Concentration (ppm) - 

Location Sample 
Fig 1 No. Copper Zinc Lead Molybdenum Nickel 

Analyses done by Rocky Mountain Geochemical Laboratories, Sa l t  Lake City,  Utah. 
Copper, z inc ,  and nickel were analyzed by quant i ta t ive  atomic absorption and Pb, 
Mo, were analyzed co1orimetrically. 
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ROCK SAMPLE GEOCHEMISTRY 

Samples o f  rock types i n  p a r t i c u l a r  areas were c o l l e c t e d  by tak ing  a number o f  
c h i p  samples o r  grab samples across the  areas o u t l i n e d  i n  F igure  4. Resul ts  of 
t h e  atomic absorp t ion  q u a n t i t a t i v e  analyses of these samples a r e  tabu la ted  on 
Table 4. With t h e  except ion o f  two h i g h l y  minera l i zed f l o a t  samples tes ted  
(3,  7A), copper content  o f  t he  rocks seems too  low t o  have caused the  stream 
sediment anomalies. Few rock  exposures i n  p lace are  a v a i l a b l e  f o r  sampling s ince  
most o f  t h e  area i s  covered by t a l u s .  Consequently many samples were c o l l e c t e d  
on t a l u s  slopes which covered the l i t h o l o g i c  contacts. 

There are no angular edges o r  corners on the  quar tz  v e i n  f l o a t  (sample 3)  found 
on Nan Creek. This  i nd i ca tes  t h a t  t he  ma te r ia l  had t rave led  some dis tance.  The 
greenstone i nc lus ions  i n  t h e  quar tz  showed t h a t  i t  came from t h e  metamorphic zone. 
The minera l i zed f a u l t  gouge ma te r ia l  found on Cy Creek (sample 7A)  being very s o f t ,  
cou ld  n o t  have been t ranspor ted  f a r .  These two samples i n d i c a t e  t h a t  t he  minera l i zed 
area extends beyond the p h y l l i t e  bed i n  bo th  d i r e c t i o n s .  

A l l  o f  t he  rock  types sampled showed anomalous go ld  concentrat ions i n  one l o c a t i o n  
o r  another. Gold concentrat ions of over 0.10 ppm a re  considered anomalous f o r  even 
the  h ighest  normal gold-conta in ing rocks,  t he  u l  t ramafics (Hawkes and Webb, appendix, 
1962). With i n s u f f i c i e n t  data t o  c a l c u l a t e  go ld  anomalies f o r  t he  var ious  rock  types 
i n  t he  area, o n l y  concentrat ions o f  go ld  over 0.10 ppm are  considered anomalous. 
Using t h i s  c r i t e r i a ,  t he re  a re  n ine  anomalous samples which average 0.36 pprn. Six  o f  
t he  anomalous samples were c o l l e c t e d  i n  t he  Ocher Creek drainage, and t h e i r  analyses 
averaged 0.45 ppm gold. 



TABLE 4 
Geochemical Data on Rock Samples 

P a r t s  Fer [ I i l  l i o n  
F i e l d  

Locations Sample 
Fig 4 Nos. Rock Type Go1 d S i l v e r  Copper Lead 

1 7-1 -2-4 P h y l l i t e ,  leached 0.02 1 20 4 

2 7-1-5 A r g i l l i t e  0.02 1 50 20 

3 1-3 Quartz vn. w/pyr i te  & 
chalcopyr i te .  Green- 
s tone  inc lus ions  0.22 3.0 750 22 

4 4- 16 P h y l l i t e  0.02 1 68 12 

5 4-14 P y r i t i c  phyll  i t e  0.16 1.0 78 17 

6 4-9-12-13-15 Greenstone 0.02 1 56 15 
I 
.-I - 7 4-8-18 Iron s t a ined  p h y l l i t e  0.16 1 64 20 
I 

7A 46- 9 F loa t  - Fau l t  gouge 0.02 1 1,600 - 

8 4-1 1 Greenstone 0.02 1 2 7 8 

9 4-19 Quartz vein-barren 0.02 1 19 4 

10 6-7-8 P h y l l i t e  0.02 1 27 12 

11 H-1-11-13-14 P h y l l i t e  0.14 1 2 7 10 

12 M-9-10 Quartz vein 0.44 1 77 20 

13  J-K-L-12 Greenstone ( i  nterbedded w i t h  
t h e  p h y l l i t e  1.26 9.5 84 45 

14 9-5-6-7 Quar tz  veins along stream 0.22 1 96 10 

15 14-D-5B P h y l l i t e  0.22 1 29 12 

16 9- 13-8 S i  1 t s t o n e  ( a r g i  1 l i  t e )  0.44 1 76 20 

Zinc 

2 0 

6 0 

Area 

Nan Creek 

II I 1  

Cy Creek 

I 1  I I 

Ocher Creek 

11 11 

Atomic Absorption Quanti t a t i v e  Analysis by Division of Mines and Geology Laboratory 





C A P P I N G  I N V E S T I G A T I O N S  

Par ts  o f  t he  p y r i t i c  p h y l l i t e  show prominent l i m o n i t e  s t a i n i n g  and are  considered 
capping. Leaching o f  the  p y r i t e  i s  comparat ively recent  because t h i s  area was 
g l a c i a t e d  i n  1  a t e  Ple is tocene time. E a r l i e r  leaching and ox ida t i on  products would 
have been removed by t h e  g lac ie rs .  I n  most places the  p h y l l i t e  i s  leached on l y  on 
the  sur face and along cracks, w i t h  f r e s h  surfaces showing no s t a i n i n g  and una l te red  
p y r i t e .  I n  a  few places, where the p y r i t e  p a r a l l e l s  the  bedding, leaching i s  more 
complete. 

OCHER CREEK AREA 

On the  r i d g e  near l o c a t i o n  3 ( f i g  4 ) ,  p h y l l i t e  w i t h  two t o  th ree  percent p y r i t e ,  i s  
on ly  s l i g h t l y  leached. Surface s t a i n  on the  rocks examined i n  t h i s  area shows as 
smeary l i m o n i t e  c rus ts  o r  very f i ne -g ra ined  bo t r yo ida l  c rus ts .  The same type of 
s t a i n i n g  p e r s i s t s  even i n  the more completely leached beds i n  t h i s  area, i n d i c a t i n g  
p y r i t e  on ly  as the source f o r  the l i m o ~ i t e  (Blanchard, 1968, p 115-121). 

On the  upper p a r t  of the southeast f o r k  o f  Ocher Creek, much of the sta ined p h y l l i t e  
i s  s i m i l a r  t o  t h a t  described above. I n  add i t i on ,  there  are  very f ine-gra ined dark 
brown box works t h a t  show a c e l l u l a r  s t ruc tu re .  I n  a very few places, a  dark brown 
box works was observed i n  con junc t ion  w i t h  the smeary l i lnoni  t e  ( f i g  5 ) .  
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LIMONITE BOX WORKS 

I n  t h i s  area several pieces o f  quar tz  ve in  f l o a t  were observed, some o f  which showed 
minor green copper s ta ins .  Samples of t h i s  ve in  m a t e r i a l  were analyzed ( f i g  4, loca-  
t i o n  12) and showed an average o f  on ly  77 ppm coppqr which i s  on ly  s l i g h t l y  above the 
rock  sample average o f  51 ppm. 



Downstream from t h i s  area (southwest) i n  the  greenstone, o ther  quar tz  ve ins were 
observed i n  place, b u t  here the  quar tz  i s  completely barren o f  s u l f i d e  minera l -  
i z a t i o n ;  i t conta ins on l y  minor accessory b i o t i t e  and c h l o r i t e .  The veins vary  
i n  th ickness from 1/4 t o  2 inches and are  no t  continuous i n  length  f o r  more than 
a  few tens o f  f ee t .  

LITTLE FALLS CREEK, PHYLLITE EXPOSURE 

I n  t h i s  l o c a t i o n  t h e  p h y l l i t e  narrows t o  about 250 feet ,  and the  leaching and 
o x i d a t i o n  a re  l i m i t e d  t o  exposed surfaces and major cracks. The p h y l l i t e  shows 
o n l y  minor p y r i t e ,  l ess  than one percent. No copper s t a i n s  o r  quar tz  veins were 
observed i n  t h i s  area. L imon i te  capping i s  of the  smeary c r u s t  v a r i e t y ,  probably 
der ived from the  p y r i t e  (Blanchard, 1968, p  115-121). 

NAN CREEK AREA 

Capping, where f i r s t  observed j u s t  upstream from the greenstone-phy l l i te  contact ,  i s  
l imon i te -s ta ined  on the  surface and along cracks w i t h  f resh surfaces showing una l te red  
p y r i t e .  On the  west f o rk  about 500 f e e t  upstream from the major f o r k ,  p y r i t e  i n  t h e  
p h y l l i t e  i s  h i g h l y  leached. The l i m o n i t e  observed here shows most ly  as smeary c rus ts  
w i t h  minor bo t r yo ida l  l imon i te .  Far ther  up the  west fo rk  j u s t  below the  contac t  w i t h  
the  greenstone, t h e  l i m o n i t e  s t a i n i n g  i n  p h y l l i t e ,  i s  l i m i t e d  t o  the  sur face and cracks. 
A few inch - th i ck  beds are  more completely a l t e red .  Capping i s  l i m i t e d  t o  the smeary 
c r u s t  and b o t r y o i d a l  types, i n d i c a t i n g  t h a t  p y r i t e  alone was the  source of i r o n  
(Blanchard, 1968, p  103, 118). 

A p iece o f  quar tz  f l o a t  observed i n  t h i s  same area showed a  l i m o n i t e  box works from 
1/4 t o  3/4 i nch  s i z e  i n  a  rhombohedra1 p a t t e r n  probably der ived from s i d e r i t e  (Blancharc 
1968, p  167, 168). 

One l a r g e  p iece o f  quar tz  v e i n  f l o a t  along west f o r k  of Nan Creek ( f i g  1, l o c a t i o n  3) 
showed abundant p y r i t e ,  cha lcopyr i te ,  minor a z u r i t e ,  and l i m o n i t e  s ta in ing .  The 1  imon- 
i t e  s t a i n i n g  i s  f i n e l y  c e l  l u l a k ,  which i s  of ten t y p i c a l  o f  cha l copy r i t e  ( ~ l a n c h a r d ,  
1968, p  135). 

On t h e  east f o r k ,  l i m o n i t e  s t a i n i n g  i s  absent except i n  a  few narrow and on ly  s l i g h t l y  
s ta ined areas. Because of t h i s  absence, stream sediment sampling was no t  cont inued 
up t h i s  fork. 

C Y  CREEK AREA 

A l l  of t he  i r o n  s t a i n i n g  i s  e i t h e r  b o t r y o i d a l  o r  smeary c rus t ,  and no l i m o n i t e  box 
works were observed i n  the  p h y l l i t e .  Leaching seems t o  be somewhat more in tense than 
i n  t he  o ther  areas examined. The interbedded phy l l i te -greenstone sec t i on  i s  more 
extensive i n  t h i s  drainage and i n  places the  greenstone c a r r i e s  up t o  th ree  percent 
p y r i t e .  

None o f  the  p h y l l i t e  o r  greenstone rocks analyzed showed anomalous copper content.  
Quar tz  ve ins i n  t he  greenstone downstream from the greenstone-phy l l i te  contact  a re  up 
t o  12 inches t h i c k ;  a l l  those observed are  barren of s u l f i d e  m ine ra l i za t i on .  



C O N C L U S I O N S  

Atomic absorpt ion analyses o f  rock  samples i n d i c a t e  t h a t  copper i s  no t  concentrated 
i n  e i t h e r  the  greenstone o r  t he  p h y l l i t e  ( t a b l e  2) i n  s u f f i c i e n t  q u a n t i t y  t o  account 
f o r  the  stream sediment anomalies ( t a b l e  1 ) .  The copper concentrat ions i n  t h e  stream 
sediment samples may be der ived  from ep igenet ic  py r i t e - cha l copy r i t e -qua r t z  ve ins 
s i m i l a r  t o  t h e  rocks seen as f l o a t  i n  sample 3 ( t a b l e  2) on Nan Creek. No ve ins  o f  
t h i s  nature were seen i n  place, b u t  because so much o f  t he  area i s  covered by t a l u s ,  
odds are aga ins t  ve ins  being exposed. H igh ly  minera l i zed  f a u l t  gouge m a t e r i a l ,  found 
as f l o a t  along Cy Creek may a l s o  r e f l e c t  the  ep igenet ic  source o f  copper m i n e r a l i z a t i o n  
Because the  m i n e r a l i z a t i o n  cuts  through o l d e r  metamorphic rocks o r  conta ins them as 
i nc lus ions ,  an assoc ia t i on  between the  m i n e r a l i z a t i o n  and the  post-Cretaceous igneous 
rocks i s  probable. Both stream sediment samples and rock samples i n d i c a t e  t h a t  copper 
m i n e r a l i z a t i o n  extends northwest o f  t he  l i m o n i t e  s ta ined phyl  li t e .  Sampling was n o t  
extended f a r  enough t o  determine where the  minera l i zed  area ends. 

Fur ther  geochemical and geologic  work i s  needed i n  t h i s  e n t i r e  reg ion  o f  t he  Talkeetna 
Mountains t o :  

1)  O u t l i n e  the  ex ten t  o f  copper m i n e r a l i z a t i o n  i n  t he  L i t t l e  F a l l s  Creek 
area and t o  determine ta rge ts  f o r  f u r t h e r  e x p l o r a t i o n  by prospectors. 

2 )  Determine the ex ten t  and cause o f  the  go ld  anomalies found i n  t h e  
geochemical rock  samples i n  an e f f o r t  t o  l o c a t e  areas of poss ib le  
economic concentrat ions of go1 d. 

3 )  Evaluate poss ib le  extensions o f  m i n e r a l i z a t i o n  along the  metamorphic 
se r i es  of beds southwest o f  t h e  L i t t l e  F a l l s  Creek area across the  
Talkeetna R iver  toward I r o n  Creek. 

S U G G E S T I O N S  F O R  P R O S P E C T O R S  

Stream sediment samples show t h a t  Cy Creek i s  t he  bes t  area f o r  more d e t a i l e d  copper 
exp lo ra t i on .  I n  order  t o  l o c a t e  t he  expected hydrothermal s u l f i d e  veins bu r i ed  i n  
t a l u s  slopes, t rench ing  o r  geophysical  methods a re  requi red.  

Rock sample geochemistry shows t h a t  Ocher Creek i s  a favorab le  area f o r  f u r t h e r  go ld  
exp lo ra t i on .  The g o l d  i s  poss ib l y  associated w i t h  o r  inc luded i n  t he  p y r i t e .  Gold 
panning t h e  stream sediments and assaying t h e  heavy res idua l s  could i n d i c a t e  economic 
g o l d  p o s s i b i l i t i e s  i n  t he  area. De ta i l ed  rock  sampling i s  necessary t o  determine if 
the re  a re  lode concentrat ions o f  poss ib le  economic i n t e r e s t .  
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