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GEOLOGY AND MINERAL DEPOSITS OF THE AHTELL 

CREEK AREA, SLANA D I S T R I C T ,  ALASKA 

BY 

Donald H .  Richter  

INTRODUCTION 

This  r e p o r t  and accompanying geologic map i s  a prel iminary pro- 
g r e s s  r e p o r t  of geologic i n v e s t i g a t i o n s  undertaken i n  t h e  Slana d i s t r i c t  
of  sou thcen t ra l  Alaska dur ing  t h e  summer of 1963. A comprehensive repor t  
on t h e  a r e a  w i l l  be publ ished subsequent t o  f u r t h e r  f i e l d  work planned 
f o r  1964. 

The term "Slana d i s t r i c t " ,  a s  used he re in ,  r e f e r s  t o  the r e l a -  
t i v e l y  i s o l a t e d  mountainous a r e a  t h a t  l i e s  nor th  of t h e  Copper River and 
between t h e  Chistochina and Slana Rivers i n  t h e  e a s t e r n  part of t h e  
Alaska Range (Figure 1).  F i e l d  work i n  1963 was confined p r i n c i p a l l y  t o  
t h e  Ahtell and Porcupine Creek drainages i n  t h e  sou theas t  p a r t  of the  
d i s t r i c t .  

Much of t h e  Slana  d i s t r i c t  has  been prospected,  and s ince  1898 
a number of base me ta l - s i lve r  ve in  depos i t s  and gold p l a c e r s  have been 
found, However, t h e r e  has  been no known lode product ion from the  d is -  
t r i c t ,  and t h e  amount of p l a c e r  gold produced has been minor. Some of 
t h e  mineral  depos i t s  i n  t h e  d i s t r i c t  have been descr ibed  by Moffi t  (1929, 
1938) ,  who conducted a rcconnaissance study of t h e  Slana-Tok d i s t r i c t  
between 1929 and 1936 f o r  t h e  U.S. Geological Survey, and by Thorne (19461, 
who examined mineral  occurrences i n  the  a rea  f o r  the U . S .  Bureau of Mines 
c r i t i c a l  and essenti2,l  minera ls  program i n  1945. 

The southcas t  p a r t  of t h i s  d i s t r i c t  i s  r e a d i l y  access ib le  by 
t r a i l s  leading  north from t h e  Glenn Highway and southwest from Mentasta 
Lake. ~ o d k  cxposurcs a r e  poor on the  heavi ly  wooded slopes and va l l ey  
bottoms below 3,000 t o  3,500 and f a i r  t o  good, depending on t h e  topo- 
graphy, above 3,500 f e e t .  
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Figtaro 1. Index map of r part of mouthcentral 
Alaska showing Ahtell Creek arm. 



GEOLOGY 

Setting 

The Slana district is composed of CI central core of igneous 
intrusive rocks surrounded on thc! east, south, z.nd probably the west by 
interbedded sediments, volcznic flows, and tuffs Although the district 
is physiographically part of khe Alaska R~nge, the structural grain of 
the bedded rocks dozs not aFpear to Sc related to the northwest trend of 
the Alaska Range but evidently has been controlled by local intrusive 
activity within the district itself, Bzscd on -the geological reconnais- 
sance of Moffit (1938), who dates the youngest bcdded rocks as Permian 
in age, and .the regional tectonic synthesis of Pzyne (1955), the Slana 
district has remained a posi-Live clcrnent along the north edge of the 
Talkeetna geanticlinc sincc the end of the Paleozoic. Intrusive igneous 
activity probably Gcgan during Jurassic timc and continued intermittently 
until early Tertiary. Quaternary glaciation modified much of the land 
surface, and relatively cxtensivc glaciofluvial deposits floor the main 
strcam valleys and their karger tributaries. 

Bedded Rocks 

Approximately 2,000 feet of interlaycrcd sediments, volcanic 
flows, and tuffs arc present in the Ahtell Creek arca. Sedimentary rocks 
appear to be predominant in the uppcr part of this bedded rock sequence, 
whereas volcanic rocks arc morc abundant in the lower part. According 
to Moffit (1938) these rocks G-rc Permian in age. They are probably cor- 
relztive with the Mankomen formation (Mendcnhall, 1905), exposed in thc 
mountains north of Mankomen Lake, 15-20 miles northwest of Ahtcll Crcck. 
In the map area, howcvcr, volcanic rocks arc considerably morc abundant 
than in the type Mankomcn section described by Mendcnhall. It is also 
possible that the volcanic rocks arc equivalent to the Nikolai Greenstonc 
of Middle or Late Triassic age, which if so, would make the conformably 
overlying sedimcntary rocks considerably younger than Permian. 

Thc sedimcnt2.ry rocks nrc generally thin-bedded and consist of 
buff to pink coarse sandstonc, grit, and arkosic conglomerate with sub- 
ordinate fine-graincd szndstonc, siltstone, and impure limestone. Intcr- 
bedded sediments in the lower, dominantly volcanic section are darker 
in color and consist of dcnse impure sandstones or sandy tuffs that form 
massive homogcncous layers tens of fcet thick. No fossils were observed 
in any of thc scdiments. Best exposures of the sedimentary rocks in the 
mapped area are in the mountains cast of Porcupine Crcek and on the north- 
west side of the 3,500-foot mountain southeast of Willow Creek. 

The volcanic rocks arc largely basaltic in composition. Massive 
porphyritic, arnygdaloid~~l, and fine-grained basalts and basic volcanic 



agglomcratss a r c  t h c  predominan-c rock types.  Thin bas ic  dikes 2nd s i l l s  
wcrc obscrvcd hu t  z r e  noc shown on the geologic  m2p, 

A t  t h e  p o r t e l  of the  small a d i t  at l o c z l i t y  8 on ;,h'cell Crcck 
a  scrpcnt in izcd  o l i v i n e - r i c h  u l t r ~ m a f i c  i s  exposed, howcvcr, no c r i . t c r i -  
were observed t o  specu l? tc  on th2 i n t rus ivu  o r  c x t r u s i v c  o r i g i n  of t h i s  
rock. 

Dcnsz, f ine-gr?.ined, l i g h t  t o  dark gray,  r e l z t i v e l y  t h i n  s t r n t a  
s c a t t e r e d  throughout t h e  bedded rock sequcncc 2 rc  be l ieved t o  r ep resen t  
origina.1 tuffaccous rocks*  In  thin s e c t i o n  thcse  rocks a re  seen t o  con- 
s i s t  almost c n t i r c l y  of finc-grained quar t z  with minor white mica, 
c h l o r i t e ,  and f e l d s p z r ;  no r e l i c t  shards o r  t c x t u r c s  ind icz t ivc  of a 
tuffaccous o r l g i n  have been prcssrvcd.  

I n t r u s i v e  Rocks ' 

At l c a s t  four  typcs of i n t r u s i v e  igneous rock a r c  exposed i n  
t h e  I ' ihtcll Creclc a r e a .  Thrcc of 'chcsc, hornblende quar t z  monzonitc, 
po rphyr i t i c  b i o t i t e  q u a r t z  monzonitc, and b i o t i t e  d i o r i t e  occur a s  in- 
t imate ly  a s soc ia ted  i n t r u s i v e  masses t h a t  probably represent  the cast 
margin of a  l a r g c  complex composite s tock .  The o t h c r  type,  a  hornblcndc 
grandodior i tc  porphyry g radz t iona l  t o  hornblende d i o r i t e  porphyry i s  
apparent ly r e s t r i c t e d  i n  occurrcnce t o  i3ikas and i r r e g u l a r  e longate  
bodies ,  Thc i n t r u s i v c s  occupy most of t h e  west h a l f  of the  map a rca  wi th  
t h e  d ikes  l a r g e l y  concentrated i n  t h e  Upper Grubstake Crcck drainage. 

The l a r g e r  i n t r u s i v e s  havc not  scvc rc ly  deformed the  marginal 
bedded country rock 2nd werc evident ly  cmplaced passively. ii g rada t iona l  
con tac t  zone, a s  much 2s 1 , 0 0 0  f c ~ t  widc, g c n e r z l l y  sepa ra tes  f resh-  
appearing igncous rock and unal tcrcd country rock. Schis tosc  and meta- 
morphosed country rock inc lus ions  up t o  hundreds of f e e t  long a re  common 
i n  t h e  i n t r u s i v e  rocks ncar the  con tac t .  Thc inc lus ions  lose  t h e i r  idcnt -  
ity across  t h c  poorly defined contac t  zone, g radua l ly  mergirgwith massive 
country rock t h a t  con ta ins  i r r e g u l a r  i n j e c t i o n s  of i n t r u s i v e  roc]<. Thc 
inc lus ions  and country rock i n  the  con tac t  zone havc bccn metamorphosed 
t o  a  hornblende-hornfcls wnich i n  t u r n  passes  i n t o  a quartz-epidote- 
c h l o r i t e  rock i n  t h e  ou te r  contac t  au rco lc .  Primary s t r u c t u r e s  a r c  lack- 
ing i n  the  hornblende-hornfels bu t  bccomc d i s c e r n i b l e  i n  the  quartz-  
cp ido tc -ch lo r i t e  rocks ,  Whcrc observed, t h e  c o n t a c t  bctwccn the  i n t r u -  
s i v e  rocks i s  s i m i l a r l y  d i f f u s c  2nd c o n s i s t s  of a zone of hybrid rock 
t h a t  i s  genera l ly  f iner -gra ined  and r i c h e r  i n  hornblende than t h e  p a r e n t  
i n t r u s i v e s .  

Modal ana lyses  of the four  i n t r u s i v e  rock types a re  given i n  
Table 1 and are p l o t t e d  on .the t r i angu ln r  c l a s s i f i c a t i o n  diagram (Fig-  
ure  2 )  by r e c a l c u l a t i n g  the  quar t z ,  p l a g i o c l a s e  f e l d s p a r ,  and o r thoc lase  



QUARTZ 

Tipaa  2. C o p a i t i m  of Ahtall Croak rocks p1ott.d on basir of 
100 parcmt d l  qwrtc ,  pl..Loclara, rl orthoclara. Solid 
c i rc l sr  rafar to  A l l y  w l y d  rocks sbom in Tabla 1. I ld .1  
a u l y a a s  for op.. e ire la  rock* (A-47, bor.blanda quarts moaronita; 
A-82, horsblsd.  l i o r i t s  porpby~y) u a  mt ( iwn .  



f e l d s p a r  t o  100 percent '  

Hornblende quar tz  monzonitz ( A - 4 4 ,  Table 1) forms t h e  l a r g e s t  
i n t r u s i v e  rock mass i n  the  a r e a .  I t  i s  b e s t  exposed i n  Grubstake Creek 
and on t h e  4 ,  000-£cot moun-Lain immediately north of Grubstake Creek. 
The rock i s  h o l o c r y s t a l l i n e ,  medium-grained (average g r a i n  s i z e ,  2 mrn) 
and on f r e s h  sur faces  has  a  cha rac - i e r i s - t i e  pink color  mott led with l i g h t  
t o  dark green sp lo tches .  P lag ioc lase ,  o r thoc lase ,  and q u a r t z  with minor 
hornblende and epidote ,  s e t  i n  a  subhedral-granular t e x t u r e ,  a r e  t h e  
p r i n c i p a l  cons~c i tuen t s ,  B i o t i t e  and clinopyroxene a r e  conspicuously 
absent .  The p lag ioc lase  (An38-30) has  been p a r t l y  replaced by white  
mica and ep ido te ,  and the hornblende by a  f ine-grained mixture of chlor- 
i t e i  ep ido te ,  and carbonate.  The q u a r t z  and o r thoc lase  a r e  una l t e red .  

Porphyr i t i c  bioi-,i.te qua r t z  monzonite ( A - 1 1 2 ,  Table 1) , which 
may be a phase of t h e  hornblende q u a r t z  monzonite, i s  w e l l  exposed over 
a l eng th  of 13 miles along khe r idge  tops  west of Ahte l l  Creek oppos i te  
Grubstake Creek. In  con.Lras.c Lo Lhe hornblende quar t z  monzonite t h i s  
rock i s  medium .to coarse-grained ( 2  t o  5 mm) w i t h  conspicuous phenocrysts 
of o r t h o c l a s e ,  as  much as  2 inches long, and contains  b i o t i t e  a s  the  
p r i n c i p a l  mafic mineral together  wi th  both hornblende and clinopyroxene- 
The o r t h o c l a s e  and quar tz  con ten t  of t h e  porphyr i t i c  q u a r t z  monzonite 
( A - 1 1 2 )  i s  l e s s  khan tha-t of t h e  hornblende quar tz  monzoni-te (A-.44) 
p l a c i n g  it near the  granodiori te-dior i-ke f i e l d  on the  t r i a n g u l a r  composi- 
t i o n a l  diagram. The rock i s  only s l i g h t l y  a l t e r e d .  P lag ioc lase  (An3~,30) 
shows tine e f f e c t s  of weak s e r i c i t i z a t i o n ,  and the  b i o t i t e  may, i n  par.2, 
be secondary a f t e r  hornblende. 

Bioki te  d i o r i t e  (A-113, Table 1) i s  exposed along the  southern 
border of t h e  porphyr i t i c  quar t z  monzonite and probably extends south,  
ac ross  F l a t  Creek, t o  S i l v e r  Creek. A smaller mass of b i o t i t e  d i o r i t e  
occurs  one mile southwest of Indian  Pass Lake i n  t h e  n o r t h e a s t  corner 
of the  a r e a .  The b i o t i t e  d i o r i t e  i s  medium-grained and genera l ly  l i g h t  
t o  medium gray i n  co lo r .  I n  t h i n  s e c t i o n ,  zoned p l a g i o c l a s e  (Anq5,35) 
c o n s t i t u t e s  a s  much a s  6 2  pe rcen t  of t h e  rock. Orthoclase and quar t z  
occur a s  l a t e  i n t e r s t i t i a l  m a t e r i a l o  Three mafic minera ls ,  b i o t i t e ,  
hornblende, and clinopyroxene ( d i o p s i d i c  a u g i t e )  a r e  p r e s e n t  i n  approx- 
imately equal  amounts. Weak s e r i c i t i z a k i o n  of the  p l a g i o c l a s e  i s  the  
only a l t e r a t i o n  observed. 

I n  the  v i c i n i t y  of Lo.ca1i-L~ 9 ,  on S i l v e r  Creek, the  d i o r i t e  
i s  darker  colored and conta ins  more hornblende than i n  t h e  blo.ti.Le c i ior i te  
e;:posed e lsev~hcre  i n  ;he a r c a .  Ai.;houcjh ;he accompanying qeologic  nap 
i n d i c a t e s  a  continuous u n i t  of b i o t i t e  d i o r i t e  from nor th  of F l a t  Creek 
t o  S i l v e r  Creelc, .the geology i n  - tn i s  a rca  may we l l  be cons iderably  more 
complex, with the  l i g h t  and dark d i o r i t e s  represent ing  d i s t i n c t  i n t r u -  
s i v e ~ .  



TABLE 1 

Modal analyses of in.crusive rocks 
i n  the Ahte l l  Creek a r e a  

A-44 A - 1 1 2  A-113 A-43 
Hornblende Porphyr i t ic  B i o t i t e  Ho~nblende 

quar t z  monzoni-te b i o t i t e  quar t z  d i o r  i - te  granodior i t e  
monzonite porphyry 

quar tz  2 0  11 7 2 1  
p l ag ioc lase  1/ 35 (An38-30) 45 (An35-3~)  62 ( a 4 5 - 3 5 )  47 - 
or thoclase  31 24 8 6 

hornblende 8 z/ 
b i o t i t e  -- 
clinopyroxene -- 

opayues 
a p a t i t e  
sphene 

carbonate 3/ -tr -- -- 10 

c h l o r i t e  3-7 t r  -- -- 5 

epidote  3/ 4 t r  -- 2 
/-- 

- 

coior  Index 13 20 2 3  

1/ P lag ioc lase  i n  a l l  samples con ta ins  varying amounts of secondary white - 
mica ., 

2/ Includes 4% c h l o r i t e ,  2% white mica, and 1% epidote  as secondary a l t e r -  - 
a t i o n  minera ls .  

3/ Secondary a l t e r a t i o n  minerals wikh no obvious primary mineral  p a r e n t .  - 
L o c a l i t i e s :  

A-44 - Top of 4000-foot h i l l ,  & mile  nor th  of Grubstake Creek 
A - 1 1 2 -  E levat ion  of 3500 f e e t ,  1-3/4 mi les  nor th  of F l a t  Creek. 
A-113- Elevat ion  of 4000 f e e t ,  1 mile  nor th  of F l a t  Creek. 
A-43  - A t  main f o r k  of Grubs.take Creek. 



The d i k e s  of hornblende-bearing g ranod io r i t e -d io r i t e  porphyry 
( A - 4 3 ,  Table 1) i n  t h e  Upper Grubstake Creek Drainage appear t o  be very 
c lose ly  r e l a t e d  g e n e t i c a l l y  t o  the b i o t i t e  d i o r i t e .  Apophyses o f f  the  
south end of t h e  b i o t i t e  d i o r i t e  i n t r u s i v e  near Indian Pass Lake a r e  
hornblende porphyr ies ,  and within 'che border zone of the  b i o t i t e  dio- 
r i t e  west of Ahte l l  Creek segregat ion ( ? )  bands of hornblende d i o r i t e  
a r e  present .  I n  t h e  e longate  in . t rusive body n o r t h e a s t  of Grubstake 
Creek the  t e x t u r e  of t h e  rock v a r i e s  from p o r p h y r i t i c  t o  equigranular  
with the  equigranular  phase very s i m i l a r  i n  phys ica l  appearance t o  t h e  
b i o t i t e  diori 'ce. The d ike  rocl.-,s a re  genera l ly  l i g h t  gray and medium- 
grained and con ta in  phenocrysts  of both hornblende and p lag ioc lase  f e l d -  
spar  a s  much a s  one inch long. Al.chough t h e  d ike  rocks appear r e l a t i v e -  
l y  f r e sh  i n  hand samples, they show the e f f e c t s  of profound a l t e r a t i o n  
when ex.amined under -the microscope. The hornblende phenocrysts a r e  
almost completely replaced  by an in t imate  mixture of white mica, 
c h l o r i t e ,  and z ~ i s i t e ,  and khe p lag ioc lase  f e l d s p a r  by a  cloudy mass of 
whiJce mica.  I n  t h e  groundmass, patches of carbonate  and c h l o r i t e  and 
b lebs  of e p i d o J ~ e  a r e  abundant. 

Contact r e l a t i o n s h i p s  i n d i c a t e  t h a t  t h e  monzonite rocks a r e  
e a r l y  and have been in t ruded by Lhe more b a s i c  d i o r i t e .  The d ikes  of 
hornblende d i o r i t e  and g ranod io r i t e  porphyry appear t o  represent  t h e  
end s t a t e  of p l u t o n i c  igneous a c t i v i t y  i n  t h e  a r e a .  

Metamorphism 

With t h e  except ion of the broad c o n t a c t  aureole  surrounding 
the  l a rge r  i n t r u s i v e  masses, the  country rocks a r e  r e l a t i v e l y  unmetamor- 
phoscd, Z e o l i t e  minera ls  and minor c h l o r i t e  were observed i n  some of 
t h e  flow rocks,  b u t  t h e  sediments appear q u i t e  f r e s h .  Most of the  rocks ,  
however, a r e  carbonat ized  and l o c a l l y  p y r i t i z e d ,  presumably due t o  
metasomatic replacement by emanations from t h e  i n t r u s i v e s .  

Around t h e  i n t r u s i v c s ,  con tac t  meLamorphism a s  high a s  t h e  ' .  

hornblende-hornfels f a c i e s  has a f fec ted  t h e  rocks.  The bas ic  volcanics  
e x h i b i t  the  development of hornblende, p l a g i o c l a s e ,  and minor b i o : t i t e  
whereas the  more s i l i c e o u s  sedimen-ts have been a l t e r e d  t o  a s s e m b l ~ g e s  
of quartz-hornblende-plagioclase-microcline Impurc limestone, wl~ere 
p resen t  i n  t h e  c o n t a c t  zone, genera l ly  conkains l a r g e  diopside crys.cals 
i n  a matr ix  of q u a r t z ,  t r c m o l i t c  and c a l c i t e .  Rocks of t h e  hornblende- 
horn fe l s  f a c i e s  grade i n t o  rocks of t h e  a lb i te -cpidote-hornfe ls  f a c i c s  
i n  the  ou te r  l i m i t s  of t h e  contac t  au reo le .  

S t ruc tu re  

The s t r u c t u r c  of 'chc bedded roclcs i n  map a rea  is n o t  
complex. I n  genera l  khe rocks d ip  away a t  angles  varying between 15 

-5- 



and 45 degrees from the  c c n t r a l  i n t r u s i v e  core of the d i s t r i c t .  Local 
r e v e r s a l s  and minor v a r i a t i o n s  of t h i s  quaquaversal p a t t e r n  a re  at2cri-  
buted t o  f a u l t i n g .  Fau l t ing ,  howcvcr, has not  been pronounced - or  per- 
haps no t  too rccognizablc - wi th in  the a r e a "  A number of normal f a u l t s  
wi th  small  displacement r a d i a t e  from -the v i c i n i t y  of Grubstake Creek and 
a few, genera l ly  i n  a s s o c i a t i o n  with quar tz  ve ins ,  have been observed 
elsewhere.  No evidcncc of a f a u l t ,  which according t o  Moffit  (1938) 
has  con t ro l l ed  the  course of Grubstake Creek, was observed. 

Regionally, t h e  s t r u c t u r a l  r e l a t i o n s h i p  between t h e  Slana 
d i s t r i c t  and the  major p a r t  of khe Alaska Range i s  n o t  w e l l  understood. 
The d i s t r i c t  is  hounded on the  north by .the Windy Pass-Shakwak faul . t ,  
which forms p a r t  of a major krans-Alaslcan-Canadian s t r u c t u r a l  lineament 
extending i n  an a rcua te  course from Togiak Bay i n  western Alaska i n t o  
Canada. The s t r a i g h t  southern f r o n t  of t h e  Slana d i s t r i c t  may a l so  be 
f a u l t - c o n t r o l l e d .  I t  i s  pos tu la ted  t h a t  a con.tinua.tion of the  Copper 
Pass f a u l t  (Moffi t ,  1954) i n  the Chisana-Nabesna a rea ,  o r  an unmapped 
s t r u c t u r e  t o  the south (Caribou Creek-Jack Creek a r e a ) ,  extends up 
along t h e  southern border  of t h e  Slana Mountains and westward forming 
the  northern border of  t h e  Copper River bas in .  

Pyr i t c  and Carbonate Metasomatism 

P y r i t e  i s  g e n e r a l l y  p resen t  i n  minor amounts i n  both the bedded 
and i n t r u s i v e  rocks i n  t h e  a r e a -  Local zones of s t ronger  p y r i t e  mineral-  
i z a t i o n ,  where p y r i t e  may c o n s t i t u t e  up t o  10 pe rcen t  by volume of t h e  
rock ,  a r e  common bu-t a r e  generally res t r ic -ced  t o  t h e  bedded rocks near 
t h e  hornblende quar t z  monzonite con tec t .  Besides t h e  disseminated dc- 
pos i - t  on The Dome ( l o c a l i t y  1) where p y r i t e  i s  clssociated with chalcopy- 
r i t e  and l o c e l i t y  5 ,  where it occurs wikh q u a r t z ,  p y r i t e  zones are 
p r e s e n t  from t h e  upper Boulder Crcek bas in  south t o  l o c a l i t y  6 .  In  t h e  
Upper Grubstake Creck b a s i n  p y r i t e - r i c h  zones a r e  exceedingly numerous 
( n o t  a11 shown on map) and occur ind i sc r imina te ly  i n  both bedded and 
i n t r u s i v e  rocks,  The p y r i t e  zones a re  a l l  conspicuously marked by 
s t rong  l imonite  s t a i n i n g .  

Carbonization i s  widespread and apparent ly  h a s  a f f e c t e d  most 
of t h e  bedded rocks observed i n  the  mapped a r e a .  C a l c i t e  and a n k c r i t e  
arc t h e  pr incip31 carbonate  rnincrals p resen t  and c o n s t i t u t e  a s  much a s  
5 percent  of the  whole rock.  

ECONOMIC GEOLOGY 

A number of base mcta l -s i lver  v e i n  d e p o s i t s  and gold p l a c e r s  
have been prospected and workcd i n  the  Ahtc l l  Creek a r e a .  Some gold 

\ 

has  been recovered from t h c  p lace r  opera t ions ,  c h i e f l y  from the workings 



on Grubstake Creek, but  no lode producrion of any o re  i s  known from the  
a r e a .  During the course of t h i s  i n v e s t i g a t i o n  a  s i l v e r - l e a d  occurrence 
and a s t rong  geochemical anomaly were discovered. These d i scover ie s  and 
t h e  o l d  prospects  i n  the  a r e a  a r e  descr ibed below. 

Lode P r o s ~ e c t s  

Local i ty  1, A massive,  l i g h t  colored dense h o r n f e l s  contain- 
i n g  ve ins  of quar tz  and c a l c i t e  i s  exposed a t  an e l e v a t i o n  of 
approximately 3,700 f e e t  on Lhe s t e e p  nor theas t  f l a n k  of The 
Dome. The ve ins ,  a s  much a s  a  f o o t  t h i c k ,  f i l l  and a r e  apparent- 
l y  con t ro l l ed  by a  l o c a l  j o i n t  system confined t o  t h e  massive 
h o r n f e l s .  Prominent j o i n t s  s t r i k e  N6Ob7 and d i p  59"FJ ;  weaker 
j o i n t s  s t r i k e  N 7 2 O W  and d i p  7g0Na Veins exposed i n  kwo shallow 
prospec t  p i t s  e x h i b i t  weak copper s t a i n i n g  and con ta in  a few 
small  g ra ins  of cha lcopyr i t e  and galena.  I n  t h i n  s e c t i o n  t h e  
h o r n f e l s  i s  a  compact anhedral-grznular  nass  of q u a r t z ,  which 
c o n s t i t u t e s  over 50 pe rcen t  of khe rock, and p l a g i o c l a s e  f e l d s -  
pa r  t h a t  has been a l t e r e d  .to whi,ce mica and carbonate .  No ortho- 
c l a s e  o r  mafic minerals were observed. Average g r a i n  s i z e  i s  
about 1 mm, with some l a r g e r  subhedral p lag ioc lase  c r y s t a l s  a s  
much a s  2 mm long. The rock i s  apparent ly a  metamorphosed sedi-  
ment aAong the  con tac t  of the hornblende quar t z  monzonite s tock .  

A few hundred f e e t  southwest of t h i s  occurrence and extend- 
i n g  over the  top of The Dome i s  a  zone of disseminated p y r i t e  
and minor chalcopyr i te  minera l i za t ion .  The su l f ide -bea r ing  
rocks a r e  h o r n f e l s i c  flows and poss ib le  t u f f s ,  conspicuously 
a l t e r e d  to l imonite  on t h e  s u r f a c e ,  X-ray spec t rographic  anal-  
y s i s  of a composi-Le chip  sample represent ing  an a r e a  400 f e e t  
long by 100 f e e t  wide d i sc losed  between 0-05 and 0 .1  pe rcen t  cop- 
p e r .  

Local i ty  2 .  Described under gold p lace r  s e c t i o n .  

Local i ty  3 .  P y r i t e  wi th  minor chalcopyr i te  occurs  i n  a  
l imonite-s tained band of dark green metamorphic rock outcropping 
on t h e  south s i d e  of t h e  south fork  of Grubstake Creek a t  an 
e l e v a t i o n  of about 3,700 f ee t ,  A small  p i t  dug i n t o  t h i s  band 
a  f e w  f e e t  above creek l e v e l  exposes weak copper-stained f rac -  
t u r e s  t rending N76OE and d ipping  73ON. The metamorphic rock is 
an unassimilated volcanic  rock inc lus ion  i n  t h e  hornblende quar t z  
monzonite . 

Local i ty  40 Small i r r e g u l a r  and discon-kinuous quar t z  
ve ins ,  a s  much a s  6 inches wide, with minor p y r i t e  and chalco- 
p y r i t e  have been exposed i n  a 10-foot a d i t  and a  number of p i t s  
high on Lhe r idge ,  a-L an e l e v a t i o n  of about 4 , 5 0 0  f e e t ,  due 
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south of tlle p lace r  workings on Grubs.take Crcek. The ve ins  a r e  
i n  a dark chlor i te-hornblende-r ich Sand of metamorphic rock s i m -  
i l a r  t o  the  inc lus ion  exposed a t  l o c a l i t y  3 .  

Loca l i ty  5 ,  Massive p y r i t e  a s soc ia ted  wi-kh f ine-grained 
q u a r t z  i s  poorly cxposed on khe w e s t  Sank of Ahte l l  Crcek about 
200 f c c t  nor th  of the  Grubstake Crcek t r a i l  crossing.  Both the 
p y r i t e  and t h c  quartz appear t o  be a hydrothermal replacement 
of an o r i g i n a l  sedimentary.rock. A l ight -colored  dense s i l i c i f i e d  
rock s i m i l a r  t o  the  hornfe l s  exposed on The Dome and i n d i c a t i v e  
of t h e  hornblende quar tz  monzonite border zone, crops o u t  a few 
f e e t  away from the p y r i t e - r i c h  rock.  

Loca l i ty  6 .  An unprospected quar t z  vein conta in ing  minor 
galena b u t  assaying relaJcively high i n  s i l v e r  crops o u t  on a 
s t e e p  h i l l s i d c  about 500 f e e t  n o r t h e a s t  and 200 f e e t  abovc a 
small  l ake  -2% miles south of Grubstalcc Creek (Figure 3 ) .  The  
q u a r t z  v e i n ,  which t rends  n o r t h c a s t c r l y ,  i s  poorly exposed over 
a lengkh of 1 0  f e e t ,  and has  a width of a t  l e a s t  5 f e e t .  The 
hanging wa l l ,  composed of raddish  calcareous mudstonc, s t r i k e s  
N52OE and d i p s  80°NVJ, A gray t u f f  ( 3 )  probably forms t h e  foo twa l l  
b u t  'the a c t u a l  contacJc i s  covcred by t a l u s -  A number of small ,  
ba r ren  q u a r t z  ve ins  are a l s o  p r e s e n t  i n  t h e  cuff ( ? )  1 0  t o  20 
f e e t  c a s t  of t h e  main ve in .  The vc in  i s  composed p r i n c i p a l l y  of 
l imoni t z - s t a ined  massive rnillcy q u a r t z e  Vuggy zones l i n e d  wi th  
q u a r t z  c r y s t a l s  a r e  common and pa tches  of coarse white  c a l c i t y  
a r c  occas iona l ly  prcsen.io Coarsely c r y s t a l l i n e  galcna,  the  only 
s u l f  i d c  mineral  observed, appears t o  be r e s t r i c t e d  -Lo a 2-foot 
zone along t h e  hanging wal l  where i-t  const i tuLcs not  more than  
5 pe rcen t  by volume of the  vc in  ma-kerial., A 3-foot channel . . 
samplc ac ross  the galena-bearing p a r t  of the  vcin assayed 19.8 
oz.  s i l v e r  and 1.6 percent  lead;  a 1- foot  sample v i s i b l y  contain-  
ing  more galena assayed 2 1  oz. s i l v e r  and 2 . 4  percent  l e a d o  
Both samples contained a Lracc of yold.  Although s i lve r -bea r ing  
t e t r a h c d r i t c  h2-s bccn rcpor tcd  from the a rca ,  p rc l imi ru ry  labor-  
a t o r y  s t u d i e s  of ihc vcin m a t e r i a l  i n d i c a t e  chat the s i l v e r  i s  
p r e s e n t  i n  t h c  galena.  

Two p y r i t i z c d  and limonite-stained arcas  a l s o  occur i~ Lhc 
v i c i n i t y  of the ve in"  A small  outcrop of greenish-buff g r i t  
conta in ing  abundant pk-r i t i :  i s  cxposcd on the  west wa l l  of a f a u l t -  
controlled ravinc  and ZL l a r g e r  a r c a  of p y r i t i z c d  sediments i s  
cxposed on the north s i d c  of a hornblende d io r ikc  porphry d ike  
n o r t h e a s t  of the ve in ,  

Loca l i ty  7 .  Dcscribcd under gold p lacer  scc.t ion.  
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L o c a l i t y  8 .  Thc Bronnickc Gold-Quartz p r o s p e c t  on tho  no r th  
bank of A h t e l l  Creck about  !i milc  west  of t h e  conf luence of Willow 
Creck has  bccn ex>.nlnzd by Ja spe r  (1956) of  t h e  S t a r c  Div is ion  of 
Mines and Minera l s .  Thc p r o s p e c i  1 s  on a quar tz-carbonace ve in  
c h a t  ou tc rops  a long  n sma l l  c l i f f  n fcw £doc obovo the  l c v e l  of  
A h t o l l  Creek. I n  1955-56 Frcd Bronnicke of S l ana  drove an a d i t  
on the  vc in  b u t  cncoun-wred g l a c i a l  d e b r i s  a t  a  d i s t a n c e  of 55 
f e e t  from thc  p o r t a l .  No work hzs bcen d  onc s i n c e .  

The v c i n  t r e n d s  N5' to BOP1 and d i p s  67OW. A dark  se rpen t in -  
i z c d  o l i v i n e  b a s a l t  o r  gabbro,  con in in ing  abundant c h r y s o t i l e -  
c a l c i t e  v e i n l c t s  forms t h e  hanging w a l l  and a dense gray  t u f f  ( ? )  
t h e  f o o t w ~ l l .  T h e  w a l l  rocks  a r e  b r e c c i a t e d  and l imoni te -s ta ined  
a s  much a s  5 f e e t  on bo th  siclcs of the v c i n .  S l i c k e n s i d e s  plung- 
ing  50°NW along  khe hanging w a l l  2nd l o c a l  development of clay 
gouge contzdning broken v e i n  m a t e r i a l  i n d i c a t e  s t r o n g  p o s t - .  
minera l  movement. The v c i n  ranges  from 3 t o  5 f e e t  i n  width and 
i s  composed p r i n c i p a l l y  of n a s s i v c  rnilky q u a r t z ,  l o c a l l y  b r e c c i a t e d ,  
and i r r e g u l a r  pods of  carbonate ( a n k c r i t e ? )  . S p h a l c r i t e ,  wi th  
subord ina te  ?mounts of chalcopyri 'ce, ga lena  and p y r i t e ,  occurs  
s p a r s e l y  s c a t t e r e d  throughout  cha vc in .  Samplcs c o l l e c t e d  i n  
1955 assnycd bctwern 0 .02  and 0.90 oz. gold. and between a t r a c e  
and 0.76 oz. s i l v e r  ( J a s p e r ,  1956) .  

L o c a l i t y  9.  Thi s  s i l v e r  p rospcc t ,  one of t h e  o1dcs.c known 
minera l  occurrcnccs i n  the r r e a ,  i s  on S i l v e r  Creck about 1% mi le s  
west  of loc i l l i~ky  8 .  Mof f i t  (1938) was a p p a r e n t l y  t h e  f i r s t  t o  
d e s c r i b e  t h e  p r o s p c c t ,  b u t  even a t  t h e  Lime of  h i s  v i s i t  i n  1936 
t h e  exp lo ra to ry  a d i t s ,  s h a f t s  and open c u t s  w e r e  l a r g c l y  caved and 
b u r i e d .  I n  1945 t h e  p r o p e r t y  was rc-examined and sampled by 
Thorne (1946);  however, from t h e  description given  no work had 
been done s i n c e  Moffii-' s c n r l i c r  v i s i t .  Within  a yea r  p r i o r  t o  
our  i n v e s t i g a t i o n  i n  August 1963 a crude t r a c t o r  road had been 
completed t o  t h e  p r o p e r t y  from Grubstake Crcek and some s t r i p -  
p ing  done. 

The p r o s p e c t  c o n s i s t s  of a number of quar tz -carbona te  ve ins  
con ta in ing  minor s u l f i d e s  t h a t  s t r i k e  NW and d i p  s t e e p l y  NE. Tho 
ve ins  appa ren t ly  occupy c r o s s  f r a c t u r e s  i n  a 100-foot ,  o r  more, 
wide f a u l t  zonc s t r i k i n g  N10-20°E and d ipp ing  65O-80°W. P r i n c i p a l  
rock w i t h i n  'chc f a u l t  zonc i n  the prospcc t  a r e a  is  a denso gray  
s i l i c i f i e d  nnd p y r i t i z e d  h o r n f e l s  of scdimcntary o r i g i n .  A fcw 
hundred f e e t  wes t  of chc f a u l t  a dark g ray ,  medium-grained horn- 
blende-bear ing i n t r u s i v e  roclc, which i s  probably  a phase of t h e  
b i o t i t e  d i o r i t c  stocl:, i s  cxposcd i n  n few sma l l  o u t c r o p s  Immcd- 
i a t e l y  no r th  of t h e  proopecc a r e a  ihc  f a u l t  appears  t o  mark t h z  
c o n t a c t  be-tween i n t r u s i v e  rock and t h e  in te rbedded  sediments and 
f lows.  -9- 



Near the ve ins  the  rock i s  highly carbonat ized and limoniJce- 
s t a i n e d ,  Chalcopyrite,  galena,  s p h a l e r i t e ,  and p y r i t e  were ob- 
served i n  minor amounts i n  old dump mater ia l  throughout t h e  pros- 
pect  a rea .  S i l v e r ,  which runs a s  high as 1 7 . 5  02 .  pe r  ton 
a c r o s s  1-foot  channel samples, i s  evident ly  contained i n  assoc- 
i a t e d  t e t r a h e d r i t e  (Thorne, 1946) - 

Local i ty  10. A mass of b recc ia ted  and sheared q u a r t z  and 
carbonate  has been exposed i n  a small  c l i f f  f ace  south of Ahte l l  
Creek and 200 f e e t  e a s t  of t h e  Grubstake Creek t r a i l  a t  an eleva- 
t i o n  of 2,750 f e e t ,  Shears i n  khe rock s t r i k e  N67OW and d i p  71°N. 
No s u l f i d e s  were observed, nor i s  the  country rock exposed. 
According t o  Mr. 0 .  Hoaglund, a l o c a l  r e t i r e d  p rospec to r ,  t h e  
prospect  a rea  exh ib i t ed  weak anomalous r a d i o a c t i v i t y o  

Local i ty  11. Described under gold p lace r  s e c t i o n .  

Gold P l a c e r s  

Three gold p l a c e r  d e p o s i t s  ( l o c a l i t i e s  2, 7 and 11) are known 
i n  t h e  mapped area bu t  none have been a c t i v e  wi th in  t h e  l a s t  3 o r  4 
y e a r s .  Moffi t  (1938) has  descr ibed  t h e  b e t t e r  known p l a c e r  on Grub- 
s t a k e  Creek ( l o c a l i t y  2 )  which was i n t e r m i t t e n t l y  worked up .to about 1959 
and a l s o  mentioned the ex i s t ence  of gold i n  Boulder Creek, ac ross  the  
r i d g e  from Grubstake Creek i n  t h e  Porcupine drainage.  Subsequently i n  
t h e  mid-1950's p lacer  mining was conducted on Boulder Creek ( l o c a l i t y  11) 
by M r .  F. Bronnicke, but  the  opera t ion  was shor t - l ived .  A p l a c e r  on 
Willow Creek ( l o c a l i t y  7 )  was ev iden t ly  worked and abandoned i n  t h e  l a t e  
1930' s .. 

The p lacer  gold i s  assoc ia ted  with na t ive  s i l v e r  and na t ive  
copper i n  Grubstake Crcck and wi th  na t ive  s i l v e r ,  n a t i v e  copper,  and 
bismuth minera ls  i n  Boulder Creelc (Moffi t ,  1938, p .  49: Moff i t ,  1954, 
p .  1 9 5 ) .  Most of the gold and s i l v e r  i n  the Ahte l l  and Porcupine drain-  
ages i s  wiry o r  d e n d r i t i c ,  showing l i t t l e  o r  no evidence of lengthy 
t r a n s p o r t .  A t  Grubstake Creek, i n  f a c t ,  the  bedrock source of the  gold 
i s  probably wi th in  a few hundred f c e t  of the junction of t h e  nor th  and 
south f o r k s .  Howevcr, c a r e f u l  prospect ing  s ince  the discovery  of the 
p l a c c r  d e p o s i t s  has f a i l e d  t o  r avca l  any lode gold occurrence i n  the  area .  

Geochemical Anomalies 

One hundred and f i f t e c n  stream sediment samples w e r e  t e s t e d  
f o r  heavy metals  during the  course of the f i e l d  work. The Universi ty  
of  Alaska cold heavy metal  t e s t  (Mukhcrjce and Mark Anthony, 1957)  was 
used i n  t h e  f i e l d  and anomalous samplcs analyzed by x-ray spectrograp>ic 
methods i n  the  labora tory .  



Four geochemical anomalies in or near known mineralized areas 
and one anomaly of unknown origin were detected. The anomalies cp~.'- -.-. 1. 

related to known mineralization are: (1) east side of The Dome, down 
weak drainage from locality 1, (2) Upper Grubstake Creek drainage, ( 3 )  
Silver Creek, downstream from locality 9, and (4) small lake below silver- 
lead prospect at locality 6. 

The geochemical anomaly of unknown origin (locality 12) at 
the headwaters of Willow Creek may be economically significant. High 
concentrations of zinc (approximately 10X background) were detected in 
six stream and lake samples in a zone 4,000 feet long along the main 
Willow Creek drainage (Figure 3). One sample from just below the mouth 
of lake 2750, which contained a very high concentration of zinc, was 
also enriched in copper and lead. The anomaly is underlain by thin 
glaciofluvial deposits: the country rock of the drainage area consists 
principally of sediments (south) and volcanic flows (north). No base 
metal deposits are known to occur in the drainage area. 

Summary 

The genesis of the small, scattered sulfide deposits in the 
. mapped area is poorly understood. The ore minerals are principally 

simple sulfides (chalcopyrite, sphalerite, and galena) and occur with 
quartz and minor carbonate in fissure-filling-type hydrothermal veins. 
Native gold, silver, and copper are also undoubtedly present in some of 
the veins as evidenced by the local placer deposits. Although it ap- 
pears reasonable to assume that the hydrothermal solutions responsihl- 
for the deposition of the quartz and sulfide minerals were derived from 
the monzonite-diorite magmas there is only the evidence of the spatial 
relationship between the sulfide deposits and intrusives to support this 
view. Three of the deposits (localities 1, 3, and 4) occur in contact 
rocks along the periphery of the hornblende quartz monzonite intrusive, 
one (locality 5) may be in the quartz monzonite contact zone and one 
(locality 9) is near the diorite intrusive. These same deposits can 
also be related to other features such as faults (localities 1 and 9) 
and dikes (localities 3 and 4 ) ,  hence the relationship between the 
deposits and large known intrusive bodies may be entizely fortuitous. 
Moreover, three deposits also occur well outside the intrusive contact 
zone (localities 6,8, and 10) and may be controlled by faults (localities 
8 and 10) or a combination of faulting and dike injaction (locality 6). 

Other than thc general lack of sulfide deposits in the intru- 
sive~, the type of country rock does not appear to exercise any control 
on the deposits. Wall rocks may bc either volcanic or sedimentary and 
range from ultramafic to acidic in composition and from schistose to 
massive in texture. 
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CONCLUSIONS AND RECOMMENDATIONS 

The geologic  inves i iga t ions  underkaken to date i n  h e  A h t e l l  
Creek a r e a  i n d i c a t e  t h a t  the  Slana d i s t r i c t  has  been favorable  f o r  t h e  
widespread depos i t ion  of s u l f i d a  minerals .  This observat ion together  
with (1) t h e  presence of a  passive igneous i n t r u s i v e  complex (Stringham, 
1960). ( 2 )  proximity of major s t r u c t u r a l  brcaks ,  ( 3 )  the  l o c a l  b i o t i t i -  
za t ion  and hydrothermal a l t e r a t i o n  exh ib i t ed  by some of t h e  i n t r u s i v o s ,  
and ( 4 )  the  r e g i o n a l  p y r i t i z a t i o n  and carboniza t ion  of t h e  bedded coun- 
t r y  rock, suppor ts  and economically o p t i m i s t i c r c c o m m ~ n d a t i o n  f o r  t h e  
d i s t r i c t .  On t h e  b a s i s  of the  l imi ted  knowledge ava i l ab le  on t h e  d i s +  +=;. 
t r i c t ,  however, no a t tempt  w i l l  be made t o  recommend s p e c i f i c  a r e a s  f o r .  
explora t ion .  Although t h e  quar t z - su l f ide  ve ins  may be genetically re-  
l a t e d  t o  t h e  massive i n t r u s i v c s ,  it does n o t  necessa r i ly  follow t h a t  
explora t ion  should be confined t o  t h e  i n t r u s i v e s  o r  t h e i r  c o n t a c t s .  On 
t h e  cont rary ,  a s  shown i n  the  Ahtoll  Creek a rea ,  tho l a r g e r  ve ins  may be 
a s  much a s  two mi les  from the  intrusive-bcddcd rock contac t .  

The d i s t r i c t  i s  amenable t o  gcochcmical stream sediment -' 

sampling. I n  t h e  A h t e l l  Creek a rea  t h e  favor.ably loca ted  known mineral-  
ized zones and t h e  unprospected s i l v e r - l e a d  occurrences a t  l o c a l i t y  6 
a r e  a s soc ia ted  wi th  geochemical anomolies. One anomaly of unknown 
o r i g i n  was d e t e c t e d  and roughly de l inea ted .  

Information concerning t h e  new s i l v e r - l e a d  prospect  and t h e  
geochemical anomaly was re leased  t o  t h e  p u b l i c  on January 20 ,  1964. 
Both of t h e s e  d i s c o v e r i e s  warrant f u r t h e r  exp lo ra t ion  work. 
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