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~ b t e s  on the General Geology .of 'tho Kako Creek Valley 
i n  the  Anvik-Andreafaki Region of Alaska. 

The fo l lowing no tes  r e f e r  t o  an a rea  of approxi- 

mately one hundred and twenty s q  a re  miles  on lower 

Kako Creek and the  upper dra inage  of t h e  Kuyukutuk 

River, n o r t h  of Russian 'Mission, on the lower Yukon. 

This a r e a  c o n s t i t u t e s  a  p a r t  of the unsurveyed country 

shown o g  t he  map by George T. Harrington and R.  H. 

Sargent accompanying U. S. Geological Survey Bul l e t ing  

683 ( P l a t e  I of t h i s  r e p o r t ) .  As i nd ica ted  on t h i s  

map the  geology of t h e  adjo in ing  country on the  e a s t ,  
a 4  

west, south  w a s  surveyed by Harrington i n  1916 and r e -  
4 

ported i n  the  B u l l e t i n  r e f e r r e d  to. These notes  a r e  

intended t o  supplement Har r ing ton l s  work i n  t h e  v i c i n i t y  

of -the a r e a  inves t iga ted .  



FIELD WORK 

F o r t y  th ree  days during t h e  per iod June 26 t o  

August 7,  1940 were spent  i n  t h e  area.  Of '  t h i s  time 

22 days were spent  i n  a c t u a l  f i e l d  surveying,  8 days 

were spen t  packing, 6 days were spent  on measurement of' 

a  base - l ine  , e r e c t i o n  of t r i a n g u l a t i o n  beacons, g e n e r a l  

reconnaissa ince ,  e t c . ,  and 7 days were s ~ e n t  on maps, 

samples, and g e n e r a l  o f f i c e  o r  camp work. For 1 2  days 

the  w r i t e r  had the  a s s i s t a n c e  of one man. There were 

19 r a i n y  days du r ing  the per iod  when p lane- tab le  work 

was e i t h e r  completely or  p a r t l y  stopped. 

The survey was made by p lane- tab le  wi th  open-sight 

alkdade and anero id .  It  i s  accura te  the re fo re  only t o  

the u s u a l  l l m i t s  of reconnaissa ince  work wi th  these 

inst ruments .  



General  P h y s i c a l  Geograp 

v 
A l l  of the  c e n t r a l  and n o r t h e a s t e r n  p a r t  of t h e  

a r e a  under d i s c u s s i o n  i s  d ra ined  through many minor 

t r i b u t a r i e s  i n t o  Kako Creek which flows southward i n t o  

t he  Yukon River  ( P l a t e  11). A l l  of the  nor thwes te rn  

p a r t  of the  a r e a  i s  d r a i n e d  by va r ious ,  most ly  unnamed, 

headwater t r i b u t a r i e s  of the  Kuyukutuk River  w l ~ i c h  f l o w s  

westward and e n t e r s  t he  Yukon through Five Dav Slough 

below Marshal l .  A s m a l l  b i t  of t he  sou theas t e rn  p a r t  of 

t he  a r e a  d r a i n s  d f r e c t l y  sou th  i n t o  the  Yukon through 
N O U R  

minor c ~ a x m e l s ,  n o t a b l e  among them being Eight  Gkxa ;reek. 

That p a r t  of the  a r e a  ?hovrn on the  map soueh of the  Yukon 

i s  p a r t  of t he  swampy f l a t l a n d  extending between t h e  Yu- 

kon and t h e  Kuskokwim, This p a r t  of the  a r e a  was n o t  

v i s i t e d  excep t ing  t h a t  i t  was observed from the  a i r  on 

s e v e r a l  d i f f e r e n t  f l i g h t s  over t h e  reg ion .  

T h i s  drainage im?oses upon the d i s t r i c t  a mature 

topography of low t o  comparat:velg mloderate r e l l e f .  The 

v a l l e y s  a r e  most ly  broad and of f l a t  p r o f i l e ,  The h i l l s  

a r e  rounded excep t ing  f o r  t he  t e r r a c i n g  mentioned below. 

Assuming an e l e v a t i o n  of 130 f e e t  on the  bank OF t h e  Yukon 

a t  the  mout'l of Kako Creek, t h i s  being based on averaged 

anero id  read?ngs,  t h e  maximum e l e v a t i o n  of the  h5.ll.s i s  

about 2,000 o r  s l i g h t l y  h i ~ h e r .  A no tab le  excep t ion  i s  
STANDS 

Kt. Chinllr1i.k wbi.ch dxda a t  t h e  e a s t e r n  e d ~ e  of t h e  s u r -  

veyed a r e a  and r eaches  an e l e v a t i o n  of about 2,700 f e e t .  

The e l e v a t i o n  oT ?!it. Ch in ik l lk  was determlned by Sa rgen t  

i n  1916. A l l  o t h e r  e l e v a t i o n s  shown on t h e  map 



a re  based on averaged aneroid readings  made during the  

bpresen t  survey. There comparisons a re  poss ib le  the 

aneroid e l eva t ions  correspond reasonably c lose ly  t o  the  

e l e v a t i o n s  shown on Sargent 'e  map. 

The main highland. a rea  covered by t h i s  survey con- 

s  t i t u t e s  the  d iv ide  between Kako and Kuyukutuk drainage 

and extends from Arct ic  Cast le  and Base Hill i n  the south- 

west t o  Kako Dome i n  the nor th .  Arc t ic  Cast le  reaches 

an e l e v a t i o n  of approxi.mately 2,125 f e e t ;  o ther  domes i n  

i t s  v i c l n i t y  a re  only s l i g h t l y  lov~er .  Base H i l l  and Kako 

Dome each reach an e leva t ion  of about 2,000 f e e t .  Mid- 

way between them ?!iindy Creek flows through a  gap t h a t  i s  

reduced t o  l e s s  than f i v e  hundred f e e t .  

A minor htghland a r e a  l i e s  nor th  of the  East Fork 

of the Kuyukutuk and reaches e l e v a t i ~ n s  of 1,000 f e e t  

or  s l i g h t l y  more. 

A s  mentioned above M t .  Chin ik l ik  i n  the  e a s t  reaches 

a  higher  e l e v a t i o n  than any o the r  point  I n  the region. 

Only the  western spurs  of t h i s  highland mass a re  included 

i n  t h i s  survey however. O f  t h e s e ,  the dome west of Eight  
h o u  q 

Creek reaches an e l e v a t i o n  of over 2,300 f e e t ,  and 

o a r  o the r  p o i n t s  near the  head of Eight  & a r e  higher.  

Lower r i d g e s  extend from t h i s  high a rea  t o  the west and 

southlrrest i n t o  Kako va l ley .  

As previous ly  s t a t e d  the h i l l s  a re  mostly rounded, 

but t!:ere a re  some notable  exceptions.  Ch:n ik l ik  i s  con- 

spicu.ously coni.ca1; so  i s  the small  h i l l  a t  t h e  southern 

edge of the swampy f l a t  land i n  the  northwest. Arc t i c  



C a s t l e ,  Base H i l l ,  and o t h e r  h igh  p o i n t s  i n  t h e i r  v i c i n i t y  
G 

. - a r e  conspicuously  t e r r a c e d  by t h e  proces which E. M. Eakin 

has t e r ~ e d  a l t i p l a n a t i o n ,  (U. S. G o  S. Bul l .  631, 1916; 

p. 7 8 ) -  'Within t h e  a r e a  under d i s c u s s i o n  t h i s  t e r r a c i n g  

i s  conf ined  Q i t h e r  t o  igneous rocks  o r  t o  rocks  w i t h  

g e n e r a l  p h y s i c a l  p r o p e r t i e s  s i m ' l a r  t o  igneous rocks ,  e - g o  

greens tone  and c o n t a c t  h o r n f e l s .  Also the  t e r r a c e s  have 

formed on ly  above t imber  l i n e .  

For t h e  most p a r t  a11  of t h e  hkghland a r e a s  a r e  

e i t h e r  composed of rock  ou tc rop ,  o r  bedrock occurs  a t  

shal low dep ths  below the  moss. A l l  of the  highland a r e a s  

a r e  above t imber  l i n e ,  an? a r e  mostly covered with  v a r i o u s  

mosses. 

In  the  v a l l e y s  on the  o t h e r  hand t h e r e  a r e  few ou t -  

crops  and bed rock occurs  g e n e r a l l y  beneath a  considerable 

t h t c k n e s s  of muck a n d - s i l t .  In t h e  drainage d i t c h  l e a d i n g  4 
pb from t h e  Yukon Mi-ning Company ' 6  open cu t  on B o b t a i l  Creek 

t o  b"ndy Creek t h e r e  i s  mora t h a n  10 f e e t  of  gray t o  

b l ack ,  r u d e l y  s t r a t i f i e d ,  silty muck conta'nf-ng an abun- 

dance of undecomponed s t i c k s  and logs .  This t h i ckness  i n -  

c r e a s e s  as  the  e l e v a t i o n  r i s e s  away f r o m  t h e  v a l l e y .  Be- 

low t h i s  t h e r e  i s  about  6 f e e t  of g r a v e l  i n  the  lower end 

of  t he  open c u t  and about h a l f  t h i s  t h i ckness  a t  t h e  upper 

end of t h e  c u t .  D r i l l  p o f i l e s  on Buster  Creek sh01~31 a 

th i ckness  of 20 t o  40 f e e t  of muck u n d e r l a i n  by 4 t o  25 
C-r ,o ,  

f e e t  of g r a v e l .  The g r a v e l  i s  re- orta tad t o  be 

unwashsd, i . e .  i t  i s  mixed wi th  muck. On the  r i d g e  b3tween 



Buste r  Creek and Montezuma Creek one d r i l l  hole  i s  r e -  

po r t ed  t o  have encountered 58 f e e t  of muck u n d e r l a i n  by 

32 f e e t  o f  g r a v e l .  A t  o t h e r  p o i n t s  i n  Kako Val ley,  no- 

t a b l y  on t h e  smal l  b l u f f s  o r  h i l l o c k s  l o c a t e d  a s  s t a t i o n s  

numbered 40, 41, and 42 bedrock outcrops  a t  t he  s u r f a c e  

( p l a t e  111). S i m i l a r  lo-.v headlands  and r i d g e s  e a s t  of 

Kako Creek were n o t  v i s i t e d .  A r a t h e r  cons~lc . l .ous  r i d g e  

north of A r c t i c  I s l a n d  and Johnson I s l a n d  conts'ns a 

core where undercut  by t h e  Yukon River.  

Most of t he  v a l l e y s  a r e  wi th  spruce ,  w i th  

some p o p l a r  and. b i r c h .  YJillow t h i c k e t s  follo7w most o f t h e  

meandering s t reams.  Alder t h i c k e t s  occur comnlonlg n e a r  

t;-mber l i n e .  I n  most of t h e  a r e a  t imber  lLne occurs  a t  
-,' - 

approximately  t h e  l o l ~ e r  %pam l i n e  shown on P l a t e  11. This  

i s  n o t  e n t i r e l y  t r u e  e a s t  of Kako Creek Where a minor 

piedmont on t b e  west  of the  C h i n i k l i k  h igh lands  i s  f r e e  

of  trees. Likewise t h e  f l a t s  s o u t h e a s t  o f  the Yukon and 

the  s t m i l a r  f l a t s  i n  t h e  northwest  p a r t  of t h e  a r e a  a r e  

no t  wooded. 



General  Geology 

Z u f f i c i e n t  d a t a  a r e  n o t  a v a i l a b l e  t o  wa r r an t  any 

complete s y s t e m a t i c  d e s c r i p t i o n  of the  geology of t h e  

Kako d i s t r i c t .  But s u f f i c i e n t  exposures have been l o c a t e d  

and mapped t o  s a t i s f a c t o r i l y  ex tend  H a r r i n g t o n f s  work 

I n t o  t h i s  d i s t r i c t .  The f o l l o w i n g  c e n e r a l  d e s c r i p t i o n  of 

fo rmat ions  encounte red ,  t h e r e f o r e ,  i s  t o  a  c e r t a i n  e x t e n t  

a  r e c o n s i d e r a t i o n  of fo rmat ions  p rev ious ly  d e s c r i b e d  

more f u l l y  by Har r ing ton  i n  h ' s  d i s c u s s i o n  of t h e  Marsha l l  

d i s t r i c t .  A 1 3 0  i t  should  be s t a t e d  c l e a r l y  t h a t  the  

fo l l owing  i s  e n t i r e l y  a  f i e l d  d e s c r i p t i o n  a s  no l a b o r a t o r y  

i n v e s t i g a t i o n  has  been made of any of t h e  r o c k s  a t  the  

ti-me of t h i s  w r i t i n g .  

Sedimentarv Rocks 

The main a r e a  of exposed sed$imentary rocks  i n  t h i s  

r e g i o n  c o n s t i t u t e s  a  b e l t  ex t znd ing  from Kako Dome sou th -  

westaard  t o  t h e  j unc t ion  of the  main branch and t h e  E a s t  

Fork of t h e  Xuyukutuk River .  Another sma l l  a r e a  of s e d i -  

mentary rocl:s i s  ex3osed nea r  A r c t i c  C a s t l e  i n  t h e  sou th-  

west ;  and s e d i n e n t s  a r e  exposed throughout  most of t hose  

p a r t s  of t h e  C h l n i k l i k  highland t h a t  were v i s i t e d .  

~ h r o u g h o u t  t h e  maln b e l t  of sediments f i r s t  r e f e r r e d  
,lo C / L  

t o  v a r i o u s  i n d e f i n i t e  s i l i c o u s  t g p a  a r e  most commonly 

encountered i n  w e ~ t h e r e d  ou tc rop .  Near survey s t a t  i o n s  

20, 21, and 22  t h e  rock  exnosed c o n s i s t s  of dense  s f . l l c ious  

m a t s r i a l  resembl ing  g r e y  c h e r t  and r e d  j a spe r  i n  appearanse  

and g e n e r a l  p h y s i c a l  p r o p e r t t  e s .  The v ~ e a t h e r s d  s u r f  , .ce 



of t h i s  rocK , however, i n  some places i n  t h i s  v i c i n i t y  

i s  so d i s t i n c t l y  f l u t e d  i n  the  manner c h a r a c t e r i s t i c  of 

"weathered l imestone t h a t  the re  i s  a s t rong  suggest ion 

t h a t  the rock now exposed represen t s  sur face  s i l i c i f i -  

ca t ion  of an underlying l ime-tone formation. O r  i t  may 

be suggested t h a t  some of t h e  c h e r t  exposed occ:rrs i n  the  

limestone i n  the manner so common i n  many o ther  r eg ions ,  

A t  s t a t i o n s  23 too,  t5ere  i s  abundant che r t  rubble  

exposed but here the re  i s  o ther  r e d  and yellow weathered 

m a t e r i a l  2oss ib ly  der ived  by decomoosltion from impure 

a rg i l l aceous  beds. 

S imi lar  rocks a r e  ex:>osed on the r i d g e  between 

s t a t i o n s  24, 25, and 26, although here some a l t e r a t i o n s  

a r e  imposed by the  minor i n t r u s l v e s  i n  t h i s  v i c i n i t y .  

In  the  h i l l  a r e a  from survey s t a t i o n s  27 and 30 

t o  38 and 39, which inc ludes  Kako Dome, c h e r t ,  j asper ,  

and f l i n t y  rocks s t i l l  predominate, al though these  rocks 

show a  very s l i g h t  change i n  cha rac te r  from about s t a t i o n #  

32 northward. For t4e  most p a r t  the rocks exposed near  

and south of stat7.on 32 megascopica3-ly apoear t o  be com- 

posed b n t i r e l y  of c r y p t o c r y s t a l l t n e  or a ~ o r p h o u s . s i l i c a .  

I n  some of the exposures nor th  of t h i s  l o c a t i o n  t h e r e  i s  

some suggest ion of v s r y  f i n e  gralned granular t ex tu re  i n -  

di.cat;ng probably t h a t  much of the so c a l l e d  "cher t"  here 

r e2 resen t s  e i t h e r  complete s i l i c i f i c a t i o n  of f ine-gra ined  

arenaceous sediments o r  c o m ~ l e t e l y  r e c r y s t a l l i z e d  a u a r t -  

z i t e .  In  the v i s i n i t y  of Kako Dome the s i l i c i o u s  rocks 

a re  ap2arent ly  very f i n e  grained q u a r t z i t e s .  



\Vest of stac?.on 33 and n o r t h  of 37 a re  same exgosures 

of u n s l l l c i f i e d  arenaceous and a rg i l l aceous  beds. Some 

'of  these  beds north of 37 c o n s i s t  of reddish t o  chocolate-  

brown sha le  only p a r t l y  s i l i c i f i e d ,  By as soc ia t ion  i n  

the f i e l d  the d e f f n i t e  impression i s  ga7ned t h a t  t h i s  

red sha le  i s  p ~ r e n t  t o  the r e d  jasper.  

From s t a t i o n  33 westward f o r  about one f o u r t h  mile 

i s  a ledge of una l t e red  c r y s t a l l i n e  limestone. One o the r  

exposure of una l t e red  c r y s t a l l i n e  limestone occurs near 

Arct ic  Cast le  i n  the southwest. 

For the most p a r t  the re  i s  very l i t t l e  s t r u c t u r a l  

evidence revealed anywhere i n  t h i s  sedimentary b e l t ,  

-here t h e r e  i s  any evidence of the  t r u e  a l t i t u d e  of tb 

formations they i n v a r i a b l y  appear t o  be s t eep  dipping,  

commonly near  v e r t i c a l ,  and a t  a  few places there i s  

i n r f i c a t i o n  of contorted fo ld lng .  I n  some places ti.;.ht 

fo ld ing  has l e d  t o  g r a n u l a t i o n  of the s f l i c a  focks; else- 

where i t  has l ed  t o  t h e  deveolprnent of che r t  brecc ia .  

The sediments exposed near  Arc t ic  Cas t le ,  with the  

except ion o f  the c r y s t a l l i n e  llmeatone already r e f  e r r e d  

t o ,  a re  mostly metamornhosed t o  hornfe ls .  Or ig ina l ly  

they cons is ted  of laminated s h a l e  w i t h  small l e n t i c l e s  

of fTne sand ( o r  t i l f f ? ) .  One s e c t i o n  ex:~osed a t  t h i s  

loca t ion  shows these bed-s over a  thickness of about 60 

yards ac ross  the formation which s tands nearly v e r t i c a l .  

The almost complete indura t ion  of the sediments here i s  

vrithout much doubt due t o  t h e  3roxlmity of the i n t r u s i v e  

rocks. 



Rol.nfels ou t c rop  a l s o  on t he  bast s i d e  of t h e  

a r e a  n e a r  s t a t i o n  43 where t h e y  aga in  occur  i n  c l o s e  

r e l a t i o n  t o  i n t r u s i v e  bodies .  These rocks  here  appear  

t o  be d e r i v e d  frorri s i l t s t o n e .  Other sediments ob- 

se rved  a long  the  r-ldge n o r t h  of s t a t i o n  46 cons!st of 

s h a l e  o r  s l l t s t o n e ,  s reyv~acke ,  and sr ra l l -pebble  con- 

g lomerate  o r  g r i t .  These c l a s t i c s  were observed mos t ly  

a s  f l o a t ,  and a l l  were conf ined  t o  a sma l l  a r e a  sug- 

g e s t t n g  probably  a thin-bedded s e r i e s .  

F ine  g r a i n e d  s e d i m n t s  near  s t a t i o n  46 a r e  ~ u c h  

a l t e r e d  by the  a d j a c e n t  i n t r u s i v e  wi th  the  conspicuous 

development a greer,  mfneral--probably ( ? )  e p i d o t e  . 

Volcan$c and Assoc ia ted  Rocks 

Rocks cons idered  under t h i s  heading inc lude  a 

number of v a r i e t i e s  which, f o r  want of c l o s e r  co r -  

r e l a t i o n ,  a r e  assfgnec! to '  t h r e e  gen.eral groups a s  

f o l l o w s  : 1) -Greens tone ,  k c l u d i n g  metamorphic r o c k s  

p robably  der!ved from l a v a  f l ows ,  2 ) -  P y r o c l a s t i c s ,  

i n c l u d i n g  f r agmen ta l  r ocks  coa r se  enough t o  be i d e n t i -  

f i e d  wi thout  microscopic  examinat ion a s  proba-bly pyre-  

c l e s t i c ,  and 3) "TJndif ferer t ia tedl ' ,  a  group i n c l c d i n g  

t h o s e  ou t c rops  which probably  belong t o  E a r r i n g t o n ' s  

"Greenstones and Assoc is ted  ~ e d i m e n t s " ,  b u t  which do 

no t  d e f i n i t e l y  f a l l  under e i t h e r  o f  t h e  f i r s t  two 

groups  mentioned. 
8 

There a r e  t h r e e  l o c a t i o n s  where t h e  g r e e n s t o r e  i s  

vrell exnosed. The b e s t  of t h e s e  i s  on A r c t i c  C a s t l e  i n  

t he  sou thwes t ,  and on the  s p u r  &cross  Eeed Creel: ~ o r t h -  

e a s t  of A r c t i c  C a s t l e .  k t  t h i s  l o c a t i o n  t he  fo rma t ions  



c o n s i s t  uf very dense green rock shuwing no p a r t i -  

c u l a r  i d e n t i f y i n g  s t r u c t u r e  or  t ex tu re  i n  hand 

specimens. On a l a r g e r  s c a l e  however, p a r t i c u l a r l y  

on Arh t i c  Cas t l e ,  the express ton  of the outcrop 

i n d i  c a t e s  a  nuxber of steep-dipping f'lows t rendfng from 

southwest-northeast  t o  e a s t  fol lowing the  conformation 

of the  h i l l .  A second good exposure occurs a t  s t a t i o n  

3 1  where s e v e r a l  flows ( ? )  a r e  exposed t revding  south-  

west-northeas t. The rock i d t h e  severa l  horfzons a t  

t t h i s  l oca  i o n  v a r i e s  from dense,  green (ep ido te? )  

m a t e r i a l  t o  coa r se r  gra ined  phases of the same, w i t h  

one kroad horizon of dense greenstone contaTning 

r e l i c t  quar tz  a ~ c l  c h l o r i t e  amygdals. The t h i r d  l o -  

c a t i c n  r e f e r r e d  t o  i s  a t  s t a t i o n  40 where amyqdaloidal 

&reenstone i s  agkin exuosed i n  one small  outcrop. 

Around s t a t t o r s  13, 15,  16, and 17 the s e v e r a l  

types mentioned above were a l l  observed, but  exposures 

a re  poor and t o  sore ex ten t  here these formations near  
1 

the  i n t r u s i v e  bodies a re  so i n t u r a t e d  t h a t  i d e n t i f i -  

ca t ion  i s  uncer ta in .  Rocks mapped as greenstone here 

a l s o  inc lude  some bodies  too small  t o  be shown separa te -  

l y ,  which may be in t , rus ive  d o l e r i t e s .  

P y r o c l a s t i c  rocks a r e  prominently exposed v ~ e s t  

of Kako Creek i n  a  b e l t  t rending  southwest-northeast  

between s t a t i o n s  16 and 17 nor th  of Arbt ic  Cas t l e ,  and 

i n  another b e l t  probably ( ? )  t rending east-west  a t  

d t a t i o r .  number ", nor th  of Base H i l l .  A coarse f r a n -  

r e n t a l  forr?&tior  occurs a l s o  e a s t  of lCako Creek i n  the  

Ch in lk l ik  a r e a  a s  noted on P la te  111. 



T h i s  fo rma t ion  e a s t  of Kako Creek c o n s i s t s  of 

g reen ish-gray  b r e c c i a  w i th  a n g u l a r  f ragments  of dense  

' vo lcan i c  rock  up t o  one h a l f  i n c h  i n  s i z e .  No s o r t i n g  

o r  s t r a t i f i c a t i o n  was observed i n  any exposure.  

I n  t h e  ChinSkl ik  areg, n e a r  s t a t i o n  45, a  s im- i la r  

fo rmat ion  i s  cons!dernblg c o a r s e r ,  wi th  f r e g n e n t s  up t o  

s e v e r a l  i n c h e s  i n  s i z e .  The inc luded  f r a ~ m e n t s  he re  

c o n s i s t  p w t l y  of c h e r t  and h o r n f e l s  fn  a d d i t i o n  t o  

vo l can i c  m a t e r i a l .  The fo rma t ion  here  i s  very  dense  and 

t h e r e  a r e  some Lnclvded c r y s t a l s  which may be x e n o b l a s t s .  

Across t h e  s add le  n o r t h  of t h i s  l o c a t l o n  t h i s  f o r -  

mation,  o r  an o l d e r  formatl-on s :mi l a r  t o  i t ,  i s  cons ide r -  

ab ly  c o n t o r t e d  and i n  p a r t  s c h i s t o s e .  I n  t h e  f i e l d  one 

ga in s  t h e  impress ion  t h a t  at b o t h  l o c a t i o n s  c o n t a c t  

metamorphism o r  dynamic metamorph'sm r e s u l t i n g  from t h e  

nearby i n t r u s i o n ,  i s  responsible f o r  the  p r e s e n t  charac-  

t e r  o f  t h e  rock. 
; 

The " u n d i f f e r e n t i a t e d "  group of' rock r e f e r r e d  t o  

i s  exposed on the  r i d g e  a t  t h e  head of B o b t a i l  Creek,  

and i n  ou t c rops  a t  s t a t i o n s  4 1  and 42. A t  s t a t i o n s  8 and 

11, s o u t h  of t h e  hesd of B o b t a i l ,  i s  more c h e r t  s i m i l a r  

t o  t h e  dense r  v a r i e t i e s  of s i l i c a  rock in t he  sedimentary  

b e l t  s o u t k v ~ e s t  of Kako Dom. This  c o r r e l a t e s  v~i- th  no th ing  

i n  t h i s  immediate r e - i o n  and p o s s i b l y  r e p r e s e n t s c r n t a c t  I 
s i l i c i f i c .  t t o n  of coun t ry  rock  n e a r  the a u a r t z - f e l s i t e  

body above t h i s  l o c a t i o n .  Many t h i n  qua r t z  seams t h ~ o u g h  

the  rock  f a v o r  t h i s  view. 

Up t h e  s lope west  of s t a t i o n  8 t h e r e  a r e  c l a s t i c  

sedS ments vary ing  fror? conglomerate,  wi th  sma l l  b l a c k  

c h e r t  pebb le s  , t o  f i n e  grained, q u a r t z i t e .  On the  t o p  



and west  s i d e  of t h e  r i d g e  i s  a f i n e  g r a i n e d  f r agmen ta l  

rock  resembl ing v e r y  c l o s e l y  t h e  p y r o c l a s t i c  a t  s t a t i o n  

7. Over most o f  t h e  r e s t  of t h e  r i d g e  near  s t a t i o n  9 

and s t a t i o n  1 0  i s  dense ,  s t r u c t u r e l e s s ,  g reen ish-gray  

rock ,  c u t  by l i m o n i t e - s t a i n e d  j o i n t s ,  which resemble3 

a  deep ly  weathered b a s l c  igneous  rock.  On the  weathered 

s u r f a c e  however, the  rock  has t h e  appearance of a  b a s i c  

c l a s t i c ,  and on one s u r f a c e  n e a r  s t a t i o n  9 f a i n t  bedding 

was observed.  Near l?indy Creek below s t a t i o n  1 0  one &t- 

crop resembles  g reens tone  ( t h i s  ou tc rop  is ~ y r i t i z e d ) ,  

and ano the r  ou t c rop  nearby resembles  a n d e s i t e  b r e c c i a .  

I n  summary i t  may be s a i d  t h a t  t h i s  group of rocks  i n  

the  r i d g e  above B o b t a i l  p robably  c o n s i s t s  of some g reen -  

s t o n e ,  w i th  c o n s i d e r ~ b l e  v o l c a n i c  t u f f  and b r e c c i a ,  

and some a s s o c i a t e d  sediments .  A l l  of t h e s e  fo rmat ions  

a r e  deep ly  weathered and v e r y  poo r ly  exposed; p r a c t i c a l l y  

no f r e s h  rock and no f o r m a t i o n a l  c o n t a c t s  were observed.  

I n t r u s l v e  Igneous Rocks 

The most impor t an t  occur rence  of i n t r u s i v e  igneous  

rock  i n  t h e  d i s t r i c t  i s  t h a t  exposed on Base H i l l .  Other 

mrnor bod ie s  which a r e  probably  r e l a t e d  t o  t h i s  same 

i n t r u s i v e  a r e  exposed, 1) w e s t  of Base Y i l l ,  2 )  r e a r  s t a t i o n  

24 n o r t k  of t h e  E a s t  Fork of t h e  Kuyukvtuk, and 3)  i n  t h e  

( ;hi-niklik d i s t r i c t .  A s  i n d Z c a t e d  on P l a t e  LII t h e s e  i n -  

t r u s i v e ~  a r e  a l l  mapped a s  pro'cably aua r t z -d i  o r t t e  and 

a s s o c '  ~ t e d  s t )ec ies .  

Over most of' Ease Y i l l  t h i s  i n t r u s i v e  c o n s i s t s  of 



medium t o  coarse  gra7ned whol ly  c r y s t a l l i n e  rock,  w i t h  

wFi t i sh-gray  t o  g l a s s y  f e l d s p a r s ,  and cons ide rab l e  q u a r t z ;  

i t  c o n t a i n s  here  a l i t t l e  b i o t i t e  and a minor a u a n t i t y  

of o t h e r  dark acces so ry  mine ra l s  n o t  i d e n t i f i e d .  The 

rock weathers  s l i g h t l y  ye l l owi sh  o r  brownish gray.  Loca l ly  

fin Base %ill the  f e l s p a r s  have developed a s  euhed ra l  

r e c t a n g u l a r  phenocrys t s  up t o  1/4 i nch  lcng.  I n  p l a c e s  

qua r t z  i s  abundant i n  i r r e g u l a r  g r a i n s  n e a r l y  a s  l a r g e  

a s  t he  f e l s p a r  ~ h e n o c r y s t s .  I n  o t h e r  pla,ces c p a r t z  

a p p a r e n t l y  i s  no t  p r e s e n t  a t  a l l .  I n  g e n e r ~ l  the r o c k  

t ends  t o  become d a r k e r ,  more dense ,  and more b a s i c ,  

i . e . ,  wf t h  1 s s  v i s i b l e  q u a r t z ,  nea r  exposed c o n t a c t s .  

Plost of t h e  sma l l  exposures  west  of t he  Base Ffill body 

a r e  of t he  d a r k e r  more b a s i c  phase. 

The exposure sou th  of s t a t i o n  24 i s  almost  f e l s i t i c  

i n  t e x t u r e  b u t  c o n t a i n s  some f e l s p a r  and a 1 ; - t t l e  q u a r t z  

i n  grarns large enough t o  be observed w i t h  a hand l e n s .  

More n o t a b l y ,  t h i s  ou tc rop  i s  mine ra l f zed  w i th  f i n e l y  

d i s semina t ed  pg r i - t e ,  Another s m a l l  body between s t a t i o n  

24 and 26 i s  s i m i l a r  t o  the  one j u s t  d e s c r i b e d  e x c e p t i n g  

t h a t  no p y r i t e  was observed,  

The i n t r u s l v e s  i n  t h e  C h i n i k l i k  a r e a  have the  same 

g e n e r a l  appearance a s  t he  moqre b a s i c  phase of t h e  i n t r u -  

s i v e  r e f e r r e d  t o  above,  and t h e  imnress ion ga ined  i n  t h e  

f i e l d  i s  t h a t  they  a r e  probably  de r ived  from t h e  same 

magpa. 

For  t h e  most p a r t  t h e  ~ c t u a l  form of t h e  v a r i o u s  

i n t r u s i v e  bodies  i s  no t  f u l l y  apparen t .  Many of  tke  



s m a l l e r  bod ie s  appear  t o  be d i k e - l i k e  and have been s o  

i n d i c a t e d  on t h e  map, but a c t u a l l y  very  few c o n t a c t s  

have beer, observed,  a id  t he  f o r m  of the  va r ious  bod ie s  

has been l a r g e l y  surmized. 

On the  n o r t h  s l d e  of Base HS.11, n e a r  s t a t i o n s  7 ,  

11, and 1% a r e  s c a t t e r e d  ex7osures  of dense white f e l s i t e  

which may be an ac7.d d i f f e r e n t i a t e  of  t h e  d i o r f t i c  

i ~ t r u s i v e  d e s c r i b e d  above. Jvlostly the  t e x t u r e  of t h i s  

rock i s  t o o  f i n e  t o  be observed w i t h  a  hand lens . ,  b u t  

i n  p l a c e s  i t  conta'ns smal l  e u h e d r a l  q u r r t z  c r y s t a l s ,  

and l e s s  commonly s m a l l  e u h e d r a l  f e l s p a r  phenocrys t s  

a r e  v i s i b l e .  Narrow d i k e s  of t h i s  f e l s l t e  have been un- 

covered i n  t h e  Yi~kon Mining Companyls open c u t  on B o b t a i l  

where t h e y  c u t  g reens tone  coun t ry  rock.  The g r a v e l  an3 

cobbles  c a r r i e d  by ~~lontezuma and Bus te r  Creeks a r e  l a r g e l y  

composed of s r m i l a r  f e l s i t e ,  and the  p r o b a b i l i t y  i s  t h a t  

i n t r u s i v e  bodies  of this rock  a r e  more e x t e n s i v e  In  t h i s  

p a r t  of t h e  a f e a  t h a n  t he  o u t c r o p  map ( P l a t e  111) i n d i -  

c a t e s .  

There i s  a n a t u r a l  tendency t o  a s s o c i a t e  t h e  o c c u r r -  

ences of  gold  l.n t h e  Kako Creek a r e a  wj t h  the  Q u a r t z - f e l -  

s i t e .  It  mag ve ry  w e l l  be t h a t  t h e r e  7 s  such a  Pen-ettc 

r e l a t i onsk i ip ,  p a r t i c u l a r l y  a s  a l l  t he  impor tan t ,  known 

p l a c e r  d e ? o s i t s  i n  the  a r e a  occur  i n  c reeks  ( B o b t a i l ,  

Montezuma, and B u s t e r )  t h a t  d r a i n  from the  exposed f e l s L t e ,  

o r  a p p a r e n t l y  c r o s s  f e l s i t e  d i k e s .  There i s  no d i r e c t  

f -3eld  ev ldence  b e a r i n r  on t h i s  s u b j e c t  however, and t h e r e  

i s  l i t t l e  reasor,  t o  b e l i e v e  t h e r e f o r e  that,  any occurrence 

of d i o r i t e  o r  n  the  a r e a  may no t  have been 
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a s  c l o s e l y  r e l a t e d  t o  g o l d  d e p o s i t i o n  a s  t h e  more a c i d  

i n t r u s i v e .  Q,uar tz  Creek i n  t h e  west  and E i g h t  3km 

Creek i n  t h e  e a s t ,  bo th  of which a r e  known t o  c a r r y  some 

p l a c e r  g o l d ,  each d r a i n  from p a r t s  of t h e  a r e a  where on ly  

t he  more b a s i c  phase of t h e  I n t r u s q v e  has been observed.  

B a s i c  i n t r u s i v e s  no doubt  a r e  more common i n  t h e  

a r e a  t h a n  the  map ( P l a t e  111) i n d i c a t e s .  A s  p r ev ious ly  

s t a t e d  some b a s i c  i n t r u s i v e s  probably  a r e  includ.ed among 

rocks  manped as g reens tone ,  One d o u b t f u l  occurrence 

( d o u b t f u l :  because of e x t e n s i v e  weather ing and decompo- 

s i t i o n )  i s  l o c a t e d  a t  s t a t i o n  25 i n  t he  h i l l s  n o r t h  of 

t h e  E a s t  Fork of t h e  Xuyukutuk, The r o c k  h e r e  may have 

been d o l e r i t e .  1t' i n t r u d e s  t h e  s i l i c i o u s  sediments  

p r e v i o u s l y  d e s c r i b e d  and has  g iven  r i s e  t o  heavy f e r r u -  

g inous  m e t e r i a l  on both  margj-ns, Both t h e  marg ina l  de-  

p0s-l.t and t h e  d o u b t f u l  rock  must be f u r t h e r  examined i n  

the  l a b o r e t o r y  be fo re  f u l l y  i d e n t i f i e d ,  


