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QUADRANGLE LOCATION 

Figure 1,--Location o f  t h e  Misheguk Mountain quadrangle, t h i s  map, and t h e  two 
adjacent maps of this ser ies .  



INTRODUCTION 

T h i s  map is one of  a s e r i e s  of  t h r e e  reconnaissance  geo log ic  maps of t h e  
sou the rn  Misheguk Mountain quadrangle  ( f ig .  1 ) .  Because t h e  geology i n  a l l  
t h r e e  map areas is similar, a composite map e x p l a n a t i o n  h a s  been designed t o  
f a c i l i t a t e  t h e i r  combined use  and provide  t h e  r e a d e r  w i t h  a b e t t e r  p e r s p e c t i v e  
o f  t h e  r e g i o n a l  geology.  There a r e  some rock u n i t s  and a l l o c h t h o n s  which do 
not occur  on a l l  t h r e e  maps. For  t h i s  r eason ,  t h e  e x p l a n a t i o n  c o n t a i n s  more 
rock u n i t s  than  occur  on any one map. Rock u n i t s  which appear  on t h e  
accompanying map are i n d i c a t e d  by an a s t e r i s k  bes ide  t h e  map symbol i n  t h e  
exp lana t ion .  

Devonian t o  Cretaceous  sedimentary  rocks  make up most of t h e  bedrock i n  
t h e  sou the rn  p a r t  of t h e  Misheguk Mountain quadrangle.  We b e l i e v e  t h a t  t h e s e  
rocks  were o r i g i n a l l y  l a i d  down as sedimentary  d e p o s i t s  on an e x t e n s i v e  
c o n t i n e n t a l  p la t fo rm l o c a t e d  s o u t h  of  t h e  p r e s e n t  day Brooks Range. Marine 
d e p o s i t i o n  appears  t o  have been n e a r l y  cont inuous ,  wi th  on ly  minor 
i n t e r r u p t i o n s ,  from t h e  Devonian through Middle J u r a s s i c .  L a t e  Devonian rocks  
comprise two d i s t i n c t  and coeval  sedimentary success ions .  One is mostly 
composed of  sha l low water  l imes tone  and dolomite ,  mapped as t h e  Baird  Group, 
and t h e  o t h e r  is a near  s h o r e  c l a s t i c  wedge, mapped a s  t h e  Noatak Sandstone,  
Kanayut Conglomerate, and Hunt Fork Sha le .  M i s s i s s i p p i a n  rocks  record  a 
v a r i e t y  o f  sedimentary  f a c i e s  i n c l u d i n g  shal low water l imes tone  and c l a s t i c  
rocks ,  mapped a s  t h e  Kogruk, Utukok, and Nuka Formations,  and b a s i n a l  s h a l e ,  
c h e r t ,  and m i c r i t i c  l imes tone ,  mapped a s  t h e  Kayak Sha le ,  Kuna Formation,  
Tupik Formation,  b lack c h e r t ,  and black c h e r t  and l imestone.  The r a p i d  f a c i e s  
changes i n  La te  M i s s i s s i p p i a n  rocks  may have been produced by aulacogen 
development a c r o s s  t h e  p r e v i o u s l y  formed Devonian and e a r l y  M i s s i s s i p p i a n  
c o n t i n e n t a l  p la t form.  We s u s p e c t  t h a t  t h e  middle o r  l a t e  Carboniferous  was 
t h e  time i n  which t h e  g r a n i t i c  source  a r e a  f o r  t h e  a rkose  i n  t h e  Nuka 
Formation was r i f t e d  away from t h e  s o u t h  edge of  t h e  p la t fo rm l e a v i n g  behind a 
wide c o n t i n e n t a l  s h e l f  on which Pennsylvanian and younger sedimentary  rock 
m a t e r i a l s  were deposi ted .  

A major change occurred dur ing  t h e  La te  M i s s i s s i p p i a n  o r  Pennsylvanian a s  
c l a s t i c  and sha l low water  ca rbona te  sed imenta t ion  ceased,  and a condensed 
success ion  of  deep water  sedimentary  m a t e r i a l s  was depos i t ed .  From 
Pennsylvanian t o  Middle J u r a s s i c ,  r a d i o l a r i a n  c h e r t  and s i l i c e o u s  s h a l e  o f  t h e  
E t i v l u k  Group (Mull and o t h e r s ,  1982) were depos i t ed  over  a l l  t h e  o l d e r  
sedimentary  rocks  of  t h e  s h e l f .  During t h e  L a t e  J u r a s s i c  and E a r l y  Cretaceous  
ano the r  major change i n  sed imenta t ion  occurred as t h i s  o l d  c o n t i n e n t a l  s h e l f  
was broken up and s u c c e s s i v e l y  superimposed i n  broad alZochthonous s h e e t s  
dur ing  t h e  Brooks Range orogeny. I n  t h e  e a r l y  s t a g e s  of t h e  orogeny two 
d i s t i n c t  s u i t e s  of  igneous rocks  predominantly composed of e i t h e r  p i l low 
b a s a l t ,  mapped a s  t h e  Copter igneous sequence,  o r  p e r i d o t i t e  and l a y e r e d  
gabbro,  mapped as t h e  Misheguk igneous  sequence,  were t h r u s t  on t o p  of t h e  
sedimentary  rocks  of  t h e  s h e l f .  The new mountain range shed e x t e n s i v e  
f l y s c h o i d  d e p o s i t s  o f  mudstone and graywacke on i ts  n o r t h  and s o u t h  f l a n k s .  
The sedimentary  m a t e r i a l s  t h a t  were depos i t ed  on t h e  n o r t h  s i d e  of t h e  Brooks 
Range a r e  c a l l e d  t h e  Okpikruak Formation. A s  t h e  a r e a  a f f e c t e d  by t ec ton i sm 
grew l a r g e r ,  many o f  the  E a r l y  Cretaceous  f l y s c h o i d  d e p o s i t s ,  wi th  p o s s i b l e  
o l i s t o l i t h s  composed o f  o l d e r  rocks  (Mull and o t h e r s ,  1976; Mull ,  19791, a l s o  
became g r e a t l y  deformed and d i s p l a c e d  by t h r u s t  f a u l t s .  



The Late J u r a s s i c  and E a r l y  Cretaceous  orogeny produced numerous t h r u s t  
f a u l t s  wi th  up t o  t e n s  of  k i l o m e t e r s  d isplacement .  I n  l o c a l i z e d  a r e a s  where 
t h r u s t  f a u l t s  a r e  c l o s e l y  spaced,  t h e  s t r u c t u r e  is s o  complex t h a t  t h e  t e r r a n e  
can be c h a r a c t e r i z e d  a s  a "broken formation" (Bsu, 1968). The d i r e c t i o n  of 
t h r u s t  j u x t a p o s i t i o n  occurred such t h a t  upper t h r u s t  s h e e t s  t r a v e l e d  
r e l a t i v e l y  northward over  lower  s h e e t s .  T o t a l  d isplacement  of rock u n i t s  
a c r o s s  t h r u s t  f a u l t s  was g r e a t  enough t o  superimpose coeval  rocks  of d i f f e r e n t  
sedimentary  f a c i e s  s o  t h a t  rock u n i t s  i n  one t h r u s t  s h e e t  may be 
l i t h o l o g i c a l l y  d i f f e r e n t  from coeval  rock u n i t s  above and below. Th i s  is 
e s p e c i a l l y  e v i d e n t  i n  M i s s i s s i p p i a n  rocks  which appear  t o  have had more 
complex f a c i e s  p a t t e r n s  i n  t h e i r  o r i g i n a l  b a s i n s  of d e p o s i t i o n  than  younger 
rock u n i t s .  Numerous t i g h t  f o l d s ,  many wi th  southward-dipping a x i a l  p l a n e s ,  
were a l s o  developed i n  t h e  rocks  dur ing  t h e  t h r u s t i n g  pe r iod .  After t h e  t ime 
of major t h r u s t  d isplacement  ( p o s t  l a t e  A l b i a n ) ,  a d d i t i o n a l  t ec ton i sm warped 
t h e  t h r u s t  s h e e t s  i n t o  broad f o l d s  c u t  by some high a n g l e  f a u l t s  and 
r e l a t i v e l y  minor t h r u s t  f a u l t s .  

I n  o r d e r  t o  d e s c r i b e  our  unders tanding of  t h e  complex s t r a t i g r a p h y  and 
s t r u c t u r e  i n  t h e  Misheguk Mountain quadrangle ,  most rock u n i t s  on t h i s  map are 
grouped i n t o  both t h e  named sequences and a l l o c h t h o n s  shown i n  f i g u r e  2. On 
t h i s  map, t h e  word "sequencell is used a s  a  s t r a t i g r a p h i c  term, meaning e i t h e r  
a d i s t i n c t i v e  column of sedimentary  rocks  t h a t  were depos i t ed  con t iguous ly  o r  
a  group of a s s o c i a t e d  and d i s t i n c t i v e  igneous rocks  which have wide geographic  
e x t e n t .  Thrust  s h e e t s  t h a t  c o n t a i n  t h e  same o r  s i m i l a r  sequences are h e r e i n  
grouped t o g e t h e r  i n t o  s t r u c t u r a l  u n i t s  c a l l e d  Na l loch thons" .  I n  c o n t r a s t ,  
p rev ious  r e p o r t s  o f t e n  use  t h e  same terms, such a s  " t h r u s t  t e c t o n i c  u n i t " ,  
l l s t r u c t u r a l  sequencew,  o r  " t h r u s t  sequence",  f o r  both  l i t h o - s t r a t i g r a p h i c  and 
t e c t o n o - s t r a t i g r a p h i c  u n i t s .  Th i s  previous  terminology can be confusing 
because t h e r e  is commonly a l a c k  of d i s t i n c t i o n  between s t r a t i g r a p h i c  and 
s t r u c t u r a l  terms.  F igure  3 compares t h e  named a l l o c h t h o n s  on t h i s  map wi th  
analogous terminology used i n  o t h e r  r e p o r t s .  

Var ious  p a r t s  of  t h e  same sequence are commonly superimposed s e v e r a l  
t imes  i n  a d j a c e n t  t h r u s t  s h e e t s .  F a u l t s  t h a t  bound t h r u s t  s h e e t s  may occur  a t  
any hor izon w i t h i n  a sequence,  s o  t h a t  each t h r u s t  s h e e t  u s u a l l y  c o n t a i n s  on ly  
p a r t  of a complete sequence.  T h r u s t  f a u l t s  t h a t  s e p a r a t e  t h r u s t  s h e e t s  wi th  
d i f f e r e n t  sequences a r e  mapped a s  " in te r sequence  t h r u s t  f a u l t s " ,  and t h o s e  
t h a t  s e p a r a t e  t h r u s t  s h e e t s  wi th  t h e  same sequence a r e  mapped as 
" in t rasequence  t h r u s t  f a u l t s " .  

Thrus t  s h e e t s  wi th  t h e  same sequence almost always occur  i n  t h e  same 
s t r u c t u r a l  s t a c k i n g  p o s i t i o n  r e l a t i v e  t o  t h r u s t  s h e e t s  wi th  d i f f e r e n t  
sequences.  Th i s  r e l a t i o n s h i p  has  permit ted  us t o  c o n s t r u c t  t h e  g e n e r a l i z e d  
model f o r  t h e  s t a c k i n g  p o s i t i o n s  of t h e  va r ious  a l l o c h t h o n s  and sequences 
shown i n  f i g u r e  2. Th i s  model shows t h e  r e l a t i v e  s t r u c t u r a l  p o s i t i o n  of t h e  
a l l o c h t h o n s ,  and a schemat ic  e a s t  t o  west c r o s s  s e c t i o n  of t h e  Misheguk 
Mountain quadrangle  showing t h e  l a t e r a l  d i s t r i b u t i o n  of s t r a t i g r a p h i c  and 
igneous sequences w i t h i n  each a l loch thon .  We b e l i e v e  t h a t  t h e  s i m p l e s t  and 
most probable  way t o  reconstruct t h e  o r i g i n a l  d e p o s i t i o n a l  p o s i t i o n s  of t h e  
sequences is t o  unstack the a l l o c h t h o n s  i n  a r e g u l a r  manner such t h a t  upper 
a l l o c h t h o n s  a r e  s u c c e s s i v e l y  unstacked s o u t h  of  lower a l l o c h t h o n s .  When t h e  
sedimentary  sequences a r e  unstacked i n  t h i s  way, t h e  sequences  i n  t h e  Nuka 
Ridge a l l o c h t h o n  would have been depos i t ed  f a r t h e s t  t o  t h e  s o u t h  and t h e  
sequence i n  t h e  Brooks Range a l l o c h t h o n  f a r t h e s t  t o  t h e  nor th .  The igneous 
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sequences o f  t h e  Copter Peak and Misheguk Mountain a l l o c h t h o n s  were probably 
formed s o u t h  of  t h e  sequences  i n  t h e  Nuka Ridge a l l o c h t h o n .  The approximate 
r e l a t i v e  l o c a t i o n s  of  t h e  sequences p r i o r  t o  t h r u s t  d i s l o c a t i o n  can be viewed 
on t h e  r i g h t  s i d e  o f  f i g u r e  2 if  each lower  sequence is considered t o  have 
been l o c a t e d  con t iguous ly  n o r t h  of  t h e  a d j a c e n t  sequence ( s  ) above. 

Although post -Ear ly  Cretaceous  e r o s i o n  removed l a r g e  p a r t s  of t h e  upper 
a l l o c h t h o n s  from t h e  area, they  were never  cont inuous  a c r o s s  t h e  quadrangle ,  
as shown on f i g u r e  2. I n s t e a d ,  t h e  a l l o c h t h o n s  a r e  commonly i n  t h e  form of  
l a r g e  lens-shaped bodies  o r  fo lded  s h e e t s  from a few hundred meters  t o  t e n s  of  
k i lomete r s  a c r o s s  and from a  few meters t o  a k i lomete r  o r  more i n  t h i c k n e s s .  
I n  most v e r t i c a l  s e c t i o n s  some o f  t h e  a l l o c h t h o n s  a r e  absen t  and o t h e r s  a r e  
i n t e r n a l l y  r epea ted  by i n t r a s e q u e n c e  t h r u s t  f a u l t s .  Some a l l o c h t h o n s  t h i n  o r  
pinch o u t  southward. These observed r e l a t i o n s h i p s  may i n d i c a t e  t h a t  p a r t s  of 
some s h e e t s  were d i s p l a c e d  northward by g r a v i t y  g l i d i n g  o r  t h a t  a complex 
f o l d i n g  and t h r u s t  f a u l t i n g  p rocess  opera ted .  

I n  a  few p l a c e s  a s t r u c t u r a l l y  lower  a l l o c h t h o n ,  shown i n  f i g u r e  2 ,  
appears  t o  be l o c a l l y  t h r u s t  o r  fo lded  over  an a l l o c h t h o n  r e g i o n a l l y  known t o  
be s t r u c t u r a l l y  h i g h e r .  For  example, a t  t h e  western  end of t h e  Poktovik 
Mountains on t h e  southwestern  Misheguk Mountain quadrangle  map ( l a t  68'4.5 ' N .  , 
long 1 6 1 ° 2 0 ' ~ .  ) ,  t h e  Ipnav ik  River  a l l o c h t h o n  is t h r u s t  over  t h e  Copter Peak 
a l l o c h t h o n .  Along t h e  e a s t  s i d e  of  upper T r a i l  Creek on t h e  s o u t h - c e n t r a l  
Misheguk Mountain quadrangle  map ( l a t  68'30 ' N . ,  l ong  160'20 l W. ) , t h e  Ke l ly  
River  a l l o c h t h o n  is t h r u s t  over  t h e  Ipnav ik  River  a l loch thon .  Also,  a long  t h e  
middle p a r t  of t h e  Anisak River  on t h e  s o u t h e a s t e r n  Misheguk Mountain 
quadrangle  map ( l a t  68'26.5 'N, , long  159'29 W. ) , t h e  Kel ly  River  a l l o c h t h o n  is  
Local ly  t h r u s t  o r  f o l d e d  over  t h e  Ipnav ik  River a l l o c h t h o n .  See  t h e  
a p p r o p r i a t e  geo log ic  map o r  f i g u r e  4 f o r  geographic  l o c a t i o n s .  However, t h e s e  
examples cover on ly  a smal l  a r e a  on t h e  maps, and they  appear  to be unusual .  

I n  a d d i t i o n  t o  abrup t  f a c i e s  changes a c r o s s  in te r sequence  t h r u s t  f a u l t s  , 
t h e r e  a r e  a l s o  more g radua l  f a c i e s  changes between some s t r a t i g r a p h i c  
sequences t h a t  occur a t  s i m i l a r  s t r u c t u r a l  l e v e l s .  These changes a r e  most 
commonly n o t i c e a b l e  i n  t h e  L a t e  M i s s i s s i p p i a n  and Ear ly  Pennsylvanian rocks .  
Where two similar sequences occur a t  about  t h e  same s t r u c t u r a l  l e v e l ,  they  
were probably depos i t ed  con t iguous ly  and d i s p l a c e d  about  t h e  same amount by 
t h r u s t  f a u l t s .  I n  such c a s e s ,  t h e  two s i m i l a r  sequences a r e  grouped i n t o  t h e  
same a l loch thon .  For  example, t h i s  k ind of g radua l  f a c i e s  change occurs  i n  an 
approximate east-west  d i r e c t i o n  between an e a s t e r n  f a c i e s ,  t h e  E n d i c o t t  
sequence (Mull ,  1979) o r  f o o t h i l l s  sequence ( T a i l l e u r  and o t h e r s ,  1966) and a 
western  f a c i e s ,  t h e  Key Creek sequence ( t h i s  map) which compose t h e  Brooks 
Range a l l o c h t h o n  i n  t h e  c e n t r a l  and western  Brooks Range (Mayfield and o t h e r s ,  
1978). Within t h e  Misheguk Mountain quadrangle ,  t h e  E l i  sequence and Ke l ly  
sequence are grouped i n t o  t h e  same a l l o c h t h o n ,  because they  a r e  composed of 
s i m i l a r  sequences which occur  a t  approximately t h e  same s t r u c t u r a l  l e v e l .  
Where t h e  two sequences a r e  i n  t h r u s t  f a u l t  c o n t a c t  s o u t h  of Kuruk Creek 
(southwestern  Misheguk Mountain quadrangle  map), t h e  E l i  sequence is  
s t r u c t u r a l l y  h igher  s u g g e s t i n g  t h a t ,  i n  this a r e a ,  t h e  Ke l ly  sequence was 
depos i t ed  n o r t h  o f  t h e  E l i  sequence. Map u n i t s  i n  t h e  E l i  sequence a r e  
d i s t i n g u i s h e d  from t h o s e  i n  t h e  Ke l ly  sequence by an "eN which fo l lows  t h e  
a l l o c h t h o n  number i n  t h e  map symbol. F a c i e s  changes not  s e p a r a t e d  by t h r u s t  
f a u l t s  of major d isplacement  a l s o  probably  occur  between t h e  P i c n i c  and Wulik 
sequences and t h e  Ipnav ik  and Nachra l ik  Pass  sequences.  These a r e  d i scussed  
i n  t h e  next  s e c t i o n .  



M D l  ) h a s  not  been p r e c i s e l y  da ted  wi th  f o s s i l s  and is  ass igned  i ts age on t h e  5 basls  t h a t  it conformably o v e r l i e s  f o s s i l i f e r o u s  Devonian l imes tone  and 
r e g i o n a l l y  c o r r e l a t e s  with M i s s i s s i p p i a n  and Devonian l imes tone  u n i t s  i n  o t h e r  
sequences.  Should fu r the r  i n v e s t i g a t i o n  l o c a t e  f o s s i l  evidence t h a t  t h e  Nuka 
Formation and t h e  upper part of  unit MD15 a r e  coeva l ,  t h e  age d i s p a r i t y  would 
be  removed, and t h e  two sequences  may have been depos i t ed  con t iguous ly ,  w i t h  a 
l o c a l  embayment of  t h e  Kayak S h a l e  i n  p a r t s  of t h e  Bogie sequence. However, 
shou ld  f u r t h e r  i n v e s t i g a t i o n s  show t h a t  u n i t  MD15 is no t  younger t h a n  Devonian 
i n  age ,  then i t  is p o s s i b l e  t h a t  t h e  Nuka Formation and Kayak Sha le  were 
depos i t ed  above unit MD15 which would make t h e  Bogie and B a s t i l l e  sequences a  
s i n g l e  sequence. S i n c e  rocks  of  t h e  B a s t i l l e  sequence and Nuka Formation a r e  
no t  found i n  c o n t a c t  wi th  each o t h e r ,  t h e i r  r e l a t i v e  p o s i t i o n s  p r i o r  t o  
t h r u s t i n g  a r e  not  known, and t h e  t r e n d  of  t h i s  p o s s i b l e  f a c i e s  change is 
unknown. 

The l o c a t i o n  of  i n t r u s i o n  o f  t h e  Misheguk igneous sequence u l t r a m a f i c  
rocks  i n t o  t h e  e a r t h ' s  c r u s t  r e l a t i v e  t o  t h e  l o c a t i o n  of e x t r u s i o n  of t h e  
Copter igneous  sequence p i l low b a s a l t s  is u n c e r t a i n .  T h e  c o n t a c t  between 
t h e s e  sequences is always a t h r u s t  f a u l t ,  wi th  t h e  Misheguk on top .  No 
remnants of  the  Misheguk-type rocks  a r e  found w i t h i n  o r  a t  t h e  lower c o n t a c t  
of  t h e  Copter Peak a l loch thon .  Although both t h e  Copter Peak and Misheguk 
Mountain a l l o c h t h o n s  have been included i n  t h e  dismembered o p h i o l i t e s  of  
Pa t ton  and o t h e r s  (1977), we f i n d  no evidence t o  i n d i c a t e  t h a t  t h e s e  rocks  a r e  
n e c e s s a r i l y  of  t h e  same o r i g i n .  The basement upon which t h e  Copter Peak 
b a s a l t s  were e rup ted  is e i t h e r  a sha l low water  Devonian l imes tone ,  o r  i t  is  
no t  preserved.  The pe t ro logy  of t h e  Misheguk Mountain alLochthon is t y p i c a l  
of t h e  lower p a r t s  of  many o p h i o l i t e s  ( P a t t o n  and o t h e r s ,  1977; Roeder and 
Mull ,  1978, Zimmerman and Soustek,  19791, i n d i c a t i n g  t h a t  i t  is probably a 
remnant of ocean ic  c r u s t  which l a y  s o u t h  of t h e  A r c t i c  Alaska c o n t i n e n t a l  
p l a t e  p r i o r  t o  t h e  Brooks Range orogeny. The b a s a l t s  which were probably 
e rup ted  a t o p  t h e  Misheguk Mountain p l u t o n i c  rocks  have been eroded away and 
are no longer  preserved i n  t h e  quadrangle.  
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F O S S I L  TABLE 

Table  1 is a l ist of t h e  f o s s i l s  which have been i d e n t i f i e d  from t h e  a r e a  
encompassed by t h e  southwestern  Misheguk Mountain quadrangle  geology map. 
Most foss i1 .s  were c o l l e c t e d  i n  t h e  summer of 1978 dur ing  f i e ldwork  f o r  t h i s  
mapping p r o j e c t .  However, they a l s o  i n c l u d e  p rev ious ly  unpublished fossil. 
c o l l e c t i o n e  d a t i n g  back t o  t h e  1960's. A few of t h e  c o l l e c t i o n s  were made by 
g e o l o g i s t s  from t h e  petroleum i n d u s t r y  and da ted  by U.S. Geological  Survey 
p a l e o n t o l o g i s t s .  





Table I.--Selected f o s s i l s  from southwestern Misheguk Mountain quadrangle  

Map F i e l d  
number number 

USGS ' 

Lat i tude  Longitude c o l l e c t i o n  

number 

Age 
Map 
u n i t  

F o s s i l  
t y p e  

I d e n t i f i e d  by 

1 77Md5 68°34151" 161°12t06" -- Probably l a t e s t  PMe2 R a d i o l a r i a  B. K .  Holdsworth 
M i s s i s s i p p i a n  

2 77Md 3D 68°34t00u ?61°17f100fl -- Permian( ? I  me2 R a d i o l a r i a  B .  L.  Murchey 

3 77Mdl4D 6 8 ° 2 9 * 1 2 ~  1 6 1 ~ 4 6 ~ 0 0 ~  -- Pennsylvanian t o  R P s l  R a d i o l a r i a  B, K .  Holdsworth 
Ear ly  Permian 

4 77Md 12% 68°28f21w 16t043'45" -- Carboniferous t o  'Ei IPsl R a d i o l a r i a  B .  L. Murchey 
Permian 

r 5 78Ek 1 18B 68'1 1'39" 161°41 ' 37" -- Mesozoic Jgb6 R a d i o l a r i a  B .  L.  Murchey 
0 

6 78Ek 126A 68O25'36n 1 6 1 ~ 2 4 ~ 0 6 "  -- E a r l y  Pennsylvan- l P s 3  R a d i o l a r i a  B. L .  Murchey 
i a n  t o  Permian 

7 78Md101C 68O24 32" 161°47 12" -- M i s s i s s i p p i a n  t o  PMc2 R a d i o l a r i a  B. K. Holdsworth 
E a r l y  Pennsylvan- 
i an  

8 78Mdd26D 68021100" 1 6 1 ~ 4 6 ' 0 0 "  -- Mesozoic m e 2  R a d i o l a r i a  B. L. Murchey 

9 78Hd 178B 68O14'27" 1 6 1 ~ 1 9 ~ 5 4 ~ ~  -- T r i a s s i c  JPel R a d i o l a r i a  B. L .  Murchey 

10 78Md 147 C 68O22135~ 1 6 1 ~ 2 3 ~ 2 5 "  -- T r i a s s i c  '1C Ps Radio1 a r i a  8 .  L .  Murchey 

11 78Md 129A 68O10t30" 161°41 ~ 0 6 "  27417-PC M i s s i s s i p p i a n  PMcl Conodonts A ,  G .  Harris 
(Osagian-Merame- 
c i a n  ' c A I = I ~ / ~  -2 

See f o o t n o t e  a t  end of t a b l e .  



Table  1.--Selected f o s s i l s  from southwestern Misheguk Mountain quadrangle--Continued 

F i e l d  
USGS 

Map L a t i t u d e  Longitude c o l l e c t i o n  
number number number 

Map 
u n i t  

Fossil I d e n t i f i e d  by 
t y p e  

12 78Md129B 68O10'22" 1 6 0 ~ 4 1  '12" -- L a t e  Devonian t o  Db13e Conodonts A. G. Harris 
M i s s i s s i p p i a n  
'cAI=$/~ -2 

12 78Md 129B2 68°10'22w 161°41 a 12" -- Late Devonian Db13e Foraminifera  B. L .  Mamet 
Mamet Zone 2 o r  
o l d e r  

13 78Md 1 30B 68'21 51 16 1'44 ' 50" 27418-PC M i s s i s s i p p i a n  OMkl Conodonts A. G. Harris 
( l a t e  Osagian-Mera- 
mecian) CAI=2-3 

P 14 78Hd98H 68'28~42" 161~47 '30"  -- T r i a s s i c  Conodonts B. R .  Wardlaw I 
P 

15 78Ek 123C 68°24920w 1 6 1 ~ 3 4 ~ 2 4 "  27500-PC E a r l y M i s s i s s i p p i a n  Mu2 Conodont s A .  G .  Harris 
(ear ly-middle  Osa- 
p l a n )  ' C A I = ~ I / ~ - ~  

15 78Ek 123Dl-2 68'24 ' 2 0 ~  1 61°34 * 2 4 ~  -- E a r l y  M i s s i s s i p p i a n  Mu2 C o r a l s ,  J. T. Dutro ,  Jr. 
Brachiopods 

16 78Tr 157 68°09812fl 1 6 1 ~ 4 4 ~ 0 6 ~  9994-SD Late  Devonian Db13e Conodonts A .  G .  Harris 
(probably  l a t e  
Famennian ) 
1 ~ ~ ~ = ~ 1 / 2  -2 

17 78Md 1 37R 68O15 15" 161°33'48" -- Late Devonian t o  Db13e Conodonts A .  G .  H a r r i s  
E a r l y  M i s s i s s i p p i a n  
(Famennian-Osagian ) 
I C A I = ~  

See f o o t n o t e  a t  end of t a b l e .  
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Table 1.--Selected f o s s i l s  from southwestern Misheguk Mountain quadrangle--Continued 

Map F i e l d  
US GS 

number number L a t i t u d e  Longitude c o l l e c t i o n  
number 

Map 
u n i t  

F o s s i l  I d e n t i f i e d  by 
t Y  Pe 

.-. 
66 'AH? 120- 68V34t39" 161"02'42" M3001-M3004 E a r l y  Cretaceous  K03 Pelecypoda D .  L. Jones  

1123 

67 78Md 150 68O27'02" 1 6 1 ~ 1 6 ~ 5 0 "  M7433 Ear ly  Cretaceous K"4 Pelecypods D.  L .  Jones  
(Ear ly  Valanginian J .  W. M i l l e r  

68 75Tr94.3 68°32t13n 161~26 '06"  -- Probably E a r l y  Pelecypods I.  L .  T a i l l e u r  Ko3 
Cretaceous 

69 78Ek 133C 68°26159t1 t61°2gt36" M7435 E a r l y  Cretaceous Ko3 Pelecypods D .  L .  Jones 
(La te  Valanginian)  J .  W. M i l l e r  

70 78Md 1 57 A 68025'181t 161°08q00" M7434 E a r l y  Cretaceous  Pelecypods D .  L. Jones  K03 
P ( E a r l y  Valanginian)  
m 

J. W. M i l l e r  

7 1 68ATr 1 86 68O18 ' 4 5 ~  1 6 1 ~ 5 7 ~ 5 8 ~ ~  -- L a t e  M i s s i s s i p p i a n  Mko3 Cora l s  A .  K .  Armstrong 
(Meramecian ) 

72 68ATr187 68'1 8 * 45" 161°51 42" -- Late  M i s s i s s i p p i a n  Mko3, Cora l s  A.  K .  Armstrong 
(Meramecian ) 

73 75ATr 100 6 8 O 3 0 ~ 0 6 ~  161°00'24" -- Late  Permian PMn5 Brachiopods J .  T .  Dutro,  J r .  

l ~ o n o d o n t  co lo r  a l t e r a t i o n  index (CAI)--estimated maximum temperatures  reached during diagenes i s :  CAI= 11/2 (60-90'~) ; 
~A1=11/2-2 ( 6 0 - 1 0 0 ~ ~ ) ;  CAI=2 (80-130'~); CAI=2-3 ( 8 0 - 1 5 0 ~ ~ ) ;  CAI=$/'~ -3 (120-150'~); C A f = 3  (120-160'~). 

2 ~ o l l e c t e d  by g e o l o g i s t s  from Standard O i l  Company o f  C a l i f o r n i a  

3 ~ o l l e e t e d  by g e o l o g i s t s  from B r i t i s h  Petroleum Company 









DESCRIPTION OF MAP UNITS 
( A s t e r i s k s  i d e n t i f y  map u n i t s  exposed i n  southwestern  Misheguk 

Mountain quadrangle)  

S u r f i c i a l  Deposits 

Qal* ACTIVE ALLUVIAL DEPOSITS (Quaternary)--Unconsolidated s i l t ,  sand, 
and gravel which is a c t i v e l y  reworked dur ing  s t ream f l o o d s .  
S u r f a c e s  marked by s p a r s e  v e g e t a t i o n  i n  most p laces  

Qg* GLACIAL MORAINE DEPOSITS (Qua te rna ry)  

Qu* SURFICIAL DEPOSITS, UNDIVIDED (Qua te rna ry  )--Includes tundra, s o i l ,  
l a c u s t r i n e ,  t a l u s ,  and g l a c i a l  d e p o s i t s  

Qt TERRACE DEPOSITS (Qua te rna ry) - - Inac t ive  a l l u v i a l  d e p o s i t s  composed 
of  s i l t ,  sand,  and g r a v e l  a t  o r  above p r e s e n t  h igh water stage. 
Sur face  covered by s t a b l e  v e g e t a t i o n  



Alloch thonous Rocks 
Key Creek sequence 

Named f o r  c h a r a c t e r i s t i c  exposures  a long  Key Creek ( l a t  68'08 l N . ,  l ong  162'29 l W. 1, 
De Long Mountains quadrangle.  Map u n i t s  i n  t h i s  sequence i n c l u d e  t h e  
s u b s c r i p t  number 1 i n  t h e i r  map symbols t o  s i g n i f y  t h a t  they  a r e  p a r t  of t h e  
Brooks Range a l l o c h t  hon. 

Kol* OKPIKRUAK FORMATION (Cretaceous)--Gray mudstone w i t h  minor amounts of 
thin-bedded wacke. Conta ins  E a r l y  Cretaceous  pelecypod Buchia; 
lower p a r t  may be La te  J u r a s s i c .  Thickness  i n  ou tc rops  v a r i e s  from 
0 t o  more than  1000 m wi th  an unconformity a t  base.  D e p o s i t i o n a l  
t h i c k n e s s  is probably  v a r i a b l e  

m i , *  MAFIC IGNEOUS ROCKS ( J u r a s s i c  t o  Devonian)--Mafic igneous d i k e s  t h a t  
c u t  Hunt Fork Shale and u n d i f f e r e n t i a t e d  p a r t s  of t h e  Noatak 
Sandstone and Kanayut Conglomerate. Age is u n c e r t a i n  

JIPelW ETIVLUK GROUP ( J u r a s s i c  t o  Pennsylvanian)--Gray c h e r t  wi th  minor 
amounts of  s h a l e ;  weathers  t o  shades  of brown, yellow, g r a y ,  g reen ,  
and maroon. Has Pennsylvanian t o  T r i a s s i c  r a d i o l a r i a n s  and 
T r i a s s i c  pelecypod Monotis i n  upper p a r t .  C o n s i s t s  of :  

J%ol * OTUK FORMATION ( J u r a s s i c  and Tr iass ic ) - -L igh t  g ray  t o  da rk  g r a y  
c h e r t  w i t h  t h i n  s i l i c e o u s  s h a l e  p a r t i n g s  (Mull and o t h e r s ,  
1982).  Upper p a r t  c o n t a i n s  T r i a s s i c  pelecypods,  Monotis and 
HaLobia, t y p i c a l l y  has  cream-colored o r  l i g h t  brown- and green- 
weather ing r i n d  on c h e r t  beds,  and commonly has  a few ca rbona te  
beds. Lower p a r t  has  5 m i n t e r v a l  of b lack c h e r t  which resembles 
Carboniferous  c h e r t .  Chert  c o n t a i n s  T r i a s s i c  r a d i o l a r i a n s .  
Depos i t iona l  t h i c k n e s s  is approximate ly  30-50 m. Base is 
probably  g r a d a t i o n a l  i n t o  t h e  S iks ikpuk  Formation 

R P s l *  SIKSIKPUK FORMATION ( T r i a s s i c  t o  Pennsylvanian)--Gray c h e r t  and 
gray, o l i v e ,  and maroon s i l i c e o u s  s h a l e ,  Middle p a r t  of u n i t  is 
most ly  s h a l e  which g rades  both up and down i n t o  well-bedded g r a y  
c h e r t  wi th  t h i n  s i l i c e o u s  s h a l e  p a r t i n g s .  Mammillary bedding 
s t r u c t u r e s  l o c a l l y  common. Chert  c o n t a i n s  Pennsylvanian t o  
T r i a s s i c  r a d i o l a r i a n s .  Depos i t iona l  t h i c k n e s s  is  approximate ly  
40-60 m. Base c o n t a i n s  bedded c h e r t  which appears  t o  be 
g r a d a t i o n a l  i n t o  t h e  Kuna Formation,  and one o r  more prominent 
orange- and yellow-weathering c l a y - r i c h  hor izons  ( b e n t o n i t e ? )  
t h a t  have r e g i o n a l  e x t e n t  

PMklf KUNA FORMATION (Pennsylvanian and Miss iss ippian)- -Black carbonaceous 
s h a l e  wi th  s u b o r d i n a t e  in te rbedded  black c h e r t ;  has  a few beds of 
gray t o  da rk  g r a y ,  medium- t o  f ine -g ra ined  l imes tone  (Mull and 
o t h e r s ,  1982).  Chert  predominates over  s h a l e  i n  top  10 m of 
unit. S h a l e  i n  lower p a r t  o f t e n  weathers  t o  a b l u i s h  s i l v e r  
sheen.  Chert  c o n t a i n s  r a d i o l a r i a n s  and is c o r r e l a t i v e  wi th  black 
c h e r t  of La te  M i s s i s s i p p i a n  t o  Pennsylvanian age i n  P i c n i c  Creek 
a l loch thon ;  l imes tone  c o n t a i n s  r a r e  brachiopods and M i s s i s s i p p i a n  
conodonts,  Rad io la r i ans  from beds near  t o p  i n d i c a t e  an E a r l y  t o  
Middle Pennsylvanian age and conodonts from l imes tone  beds i n  lower 



p a r t  i n d i c a t e  an E a r l y  t o  Late M i s s i s s i p p i a n  age. Depos i t iona l  
t h i c k n e s s  is approximate ly  40-60 m. Basal c o n t a c t  is e i t h e r  s h a r p  
on l imes tone  ( u n i t  M I 1 )  o r  g r a d a t i o n a l  i n t o  t h e  Kayak Sha le  

PMv,* FELSICVOLCANICROCKS (Pennsylvanian and ( o r )  Miss i s s ipp ian) - -  
Inc ludes  hypabyssal  i n t r u s i v e  rocks .  B i o t i t e  l a t i t e  o r  a n d e s i t e  i n  
exposures  west o f  Nimiuktuk River ( s o u t h e a s t e r n  Misheguk Mountain 
quadrangle  map); p o r p h y r i t i c  b i o t i t e  l a t i t e  and t u f f a c e o u s  
sedimentary  rocks  west of Kugururok River (southwestern  Misheguk 
Mountain quadrangle  map). I n  u n c e r t a i n  s t r a t i g r a p h i c  p o s i t i o n  but  
probably  i n  upper p a r t  o r  t o p  of t h e  Kuna Formation. Potassium- 
argon d a t e  from b i o t i t e  i n  v o l c a n i c  rocks  near  Nimiuktuk River  is 
333 2 17 m. y. (Mayfield and o t h e r s ,  1979) 

PMvcl VOLCANICL,ASTIC ROCKS (Pennsylvanian and ( o r )  1vfississippian)--Thick- 
bedded t o  massive c a l c a r e o u s  rock wi th  v o l c a n i c  fragments.  
Commonly coarse-gra ined l imes tone  wi th  d isseminated l i g h t  green 
c h l o r i t i c  minera l s .  Uni t  h a s  s p a r s e l y  d i s t r i b u t e d  and s t r o n g l y  
a l t e r e d  mafic ( b a s a l t i c ? )  v o l c a n i c  rocks .  Only recognized e a s t  of 
upper P i c n i c  Creek ( s o u t h e a s t e r n  Misheguk Mountain quadrangle  
map), Mapped a s  Carboniferous  because of apparent  s t r a t i g r a p h i c  
p o s i t i o n  nea r  o r  a t  t o p  of t h e  Kuna Formation 

M 1  * LIMESTONE (Miss iss ippian)- -Gray,  medium-grained l imes tone  wi th  b lack  
c h e r t  nodules and l e n s e s .  Resembles t h e  Kogruk Formation of Ke l ly  
sequence and t h e  Alapah and Wachsmuth Limestones of c e n t r a l  Brooks 
Range. Contains c r i n o i d s ,  brachiopods,  and M i s s i s s i p p i a n  
Foraminifera .  Loca l ly  d i scon t inuous ,  wi th  d e p o s i t i o n a l  t h i c k n e s s  
approximate ly  0-20 m. Base is g r a d a t i o n a l  i n t o  t h e  Kayak S h a l e  

Mkl * KAYAK SHALE (Mississippian)--Dark g r a y  and b lack  s h a l e  w i t h  
in te rbedded  rus ty-weather ing f o s s i l i f e r o u s  l imestone and p y r i t i c  
i r o n s t o n e  c o n c r e t i o n s .  Loca l ly  c o n t a i n s  a few t h i n  s i l  t s t o n e  and 
f ine-gra ined sandstone beds. Common f o s s i l s  i n c l u d e  E a r l y  
M i s s i s s i p p i a n  c r i n o i d s ,  brachiopods ,  bryozoa, and Foraminifera .  
Depos i t iona l  t h i c k n e s s  e s t ima ted  t o  vary from 10 t o  more than  40 
m. I n  some a r e a s ,  such a s  around Ginny Creek (southwestern  
Misheguk Mountain quadrangle  map) o r  a t  mouth of  Nimiuktuk River 
( s o u t h e a s t e r n  Misheguk Mountain quadrangle  map), base  is 
g r a d a t i o n a l  i n t o  a t h i n  tongue of t h e  Utukok F o m a t i o a .  I n  p l a c e s  
where t h e  Utukok Formation was not depos i t ed ,  such as t h e  I g g i r u k  
H i l l s  o r  upper P i c n i c  Creek a r e a  ( s o u t h e a s t e r n  Misheguk Mountain 
quadrangle  map), base  is  g r a d a t i o n a l  i n t o  the Noatak Sandstone o r  
Kanayut Conglomerate 

Mul UTUKOK FORMATION (Mississippian)--Gray,  coarse-gra ined l imes tone  wi th  
i n t e r b e d s  of c l e a n ,  f ine-gra ined q u a r t z  sandstone.  Loca l ly  
c o n t a i n s  numerous M i s s i s s i p p i a n  c r i n o i d  and brachiopod fragments.  
L o c a l l y  d i scon t inuous ,  wi th  d e p o s i t i o n d i  t h i c k n e s s  e s t ima ted  t o  be 
approximate ly  0-50 m. Base seems t o  have been depos i t ed  
conformably and p o s s i b l y  g r a d a t i o n a l l y  on t h e  Noatak Sandstone o r  
Kanayut Conglomerate a t  t h e  mouth of  Nimiuktuk River  and at  west  
end of  Ginny Creek lead-zinc  d e p o s i t  



MDn, * NOATAK SANDSTONE AND KANAYUT CONGLOMERATE, UNDIVIDED ( M i s s i s s i p p i a n  
and Devonian)--Interbedded f ine -  t o  coarse-gra ined,  we l l - indura ted  
sands tone ,  si l  t s t o n e ,  and shale, commonly rus ty-weather ing.  Has a 
few t h i n  conglomerate beds. Marine c a l c a r e o u s  sands tone  beds 
l o c a l l y  contain Late  Devonian c r i n o i d s  and brachiopods.  Top is 
a l s o  probably  time e q u i v a l e n t  t o  nonmarine sands tone  t h a t  c o n t a i n s  
M i s s i s s i p p i a n  p l a n t  f o s s i l s  Lepidodendropsis sp .  (S. H . Mamay, 
w r i t t e n  commun., 1976) in Howard Pass  quadrangle  and S t i g m a r i a  
va r rucosa  (Smith and Mertie, 1930) i n  Killik River  quadrangle.  
DepositionaJ. t h i c k n e s s  is probably  g r e a t e r  than  200 m.  Base i s  
g r a d a t i o n a l  i n t o  t h e  Hunt Fork S h a l e  

MDsl SANDSTONE ( M i s s i s s i p p i a n  and ( o r )  Devonian)--Well-indurated, medium- 
t o  thick-bedded, medium-grained q u a r t z  sandstone.  Commonly appears  
b lack o r  dark g r a y  from cover ing  of b lack l i c h e n s .  I n t e r t o n g u e s  
wi th  the Noatak Sandstone,  and may be p a r t l y  e q u i v a l e n t  t o  
sands tone  of t h e  Kanayut Conglomerate. Depos i t iona l  t h i c k n e s s  
probably  l e s s  than 30 m 

Dhfln  HUNT FORK SHALE (Devonian)--Shale, slate, and p h y l l i t e  wi th  l e s s e r  
amounts of we l l - indura ted ,  t h i n  in te rbedded  s i l t s t o n e  and f i n e -  
g ra ined  sandstone.  Calcareous  beds have a few impress ions  of Late 
Devonian c r i n o i d s ,  brachiopods ,  and cephalopods.  D e p o s i t i o n a l  
t h i c k n e s s  probably g r e a t e r  than 300 m. Base not  exposed i n  map 
a r e a  



Wulik sequence 
Named f o r  c h a r a c t e r i s t i c  exposures  a long  t h e  upper Wulik River ( l a t  68'21 l N . ,  
l o n g  163' W. 1, De Long Mountains quadrangle.  Map u n i t s  i n  t h i s  sequence 
i n c l u d e  t h e  s u b s c r i p t  number 2 i n  t h e i r  map symbols t o  s i g n i f y  t h a t  they  a r e  
p a r t  of  t h e  P i c n i c  Creek a l loch thon .  Th i s  sequence i s  only  mapped west  of 
l o n g i t u d e  1 6 1 OW. on t h e  southwestern  Misheguk Mountain quadrangle  map. 

OKPIKRUAK FORMATION (Cretaceous)--Gray mudstone w i t h  minor amounts of 
thin-bedded, f ine-gra ined wacke. Lower p a r t  may be  L a t e  
J u r a s s i c .  Thickness i n  ou tc rops  v a r i e s  from 0 t o  more than 200 m 
with  an unconformity a t  base .  Depos i t iona l  t h i c k n e s s  is probably 
v a r i a b l e  

ETIVLUK GROUP ( J u r a s s i c  t o  Pennsylvanian)--Gray c h e r t  wi th  s i l i c e o u s  
s h a l e  p a r t i n g s .  I n c l u d e s  u n d i f f e r e n t i a t e d  p a r t s  of t h e  Siks ikpuk 
and Otuk Formations.  Cher t s  c o n t a i n  r a d i o l a r i a n s .  Includes:  

SIKSIKPUK FORMATION ( T r i a s s i c  t o  Pennsylvanian)--Gray and maroon 
c h e r t  and s i l i c e o u s  s h a l e .  Chert  c o n t a i n s  Pennsylvanian t o  E a r l y  
Permian r a d i o l a r i a n s .  Depos i t iona l  t h i c k n e s s  is approximate ly  
40-60 m 

BLACK CHERT (Pennsylvanian and Mississippian)--Well-bedded black 
chert with a few s i l i c e o u s  black s h a l e  p a r t i n g s .  Local white- 
weather ing r i n d  on bed s u r f a c e s .  Chert  c o n t a i n s  Late M i s s i s s i p p i a n  
t o  Pennsylvanian r a d i o l a r i a n s  . Depos i t iona l  t h i c k n e s s  is 40-60 
m. Sharp  b a s a l  c o n t a c t  wi th  l imes tone  ( u n i t  ~ 1 ~ )  

LIMESTONE (Mississippian)--Black,  f ine -g ra ined  l imes tone ,  weathers  
l i g h t  gray.  Beds from 0 .3  t o  5 cm t h i c k  weather flaggy t o  p l a t y .  
Conta ins  L a t e  M i s s i s s i p p i a n  Foraminifera .  Depos i t iona l  t h i c k n e s s  
probably  v a r i e s  from 5 t o  30 m. Base is g r a d a t i o n a l  i n t o  b lack  
s h a l e  ( u n i t  Ma2) 

BLACK SHALE (Miss iss ippian)- -Conta ins  a few f ine-gra ined l imes tone  
and black c h e r t  beds. Probably s t r a t i g r a p h i c a l l y  e q u i v a l e n t  t o  t h e  
Kayak S h a l e  o r  lower p a r t  of the  Kuna Formation. Depos i t iona l  
t h i c k n e s s  is more than 20 m. Depos i t iona l  c o n t a c t  on t h e  Utukok 
Formation is not exposed but is  i n f e r r e d  from r e g i o n a l  
s t r a t i g r a p h i c  r e l a t i o n s h i p s  

UTUKOK FORMATION (Mississippian)--Buff-weathering l imes tone ,  sandy 
l imestone,  and sands tone .  Mapped on ly  n o r t h  of lower Kagvik Creek 
(southwestern  Misheguk Mountain quadrangle  map). Contains E a r l y  
M i s s i s s i p p i a n  brachiopods and c r i n o i d s .  Depos i t iona l  t h i c k n e s s  
probably  more than 30 rn. Depos i t iona l  c o n t a c t  on the Noatak 
Sandstone is no t  exposed but  is i n f e r r e d  from r e g i o n a l  
s t r a t i g r a p h i c  r e l a t i o n s h i p s  

NOATAK SANDSTONE ( M i s s i s s i p p i a n  and Devonian)--Light brown, well-  
bedded, medium- t o  f ine -g ra ined  sandstone.  Only exposures  l o c a t e d  
sou th  of Kuruk Creek and n o r t h  o f  lower  Kagvik Creek (southwestern  
Misheguk Mountain quadrangle  map). Thickness i n  ou tc rop  i s  
approximate ly  10 rn and base  is not exposed 



DslZ* SANDSTONE, SHALE, AND LIMESTONE (Devonian)--These l i t h o l o g i e s  are 
interbedded and occur i n  only a few i s o l a t e d  places, mainly along 
t r i b u t a r i e s  of Kuruk and Kagvik Creeks nor th  of Avan H i l l s  mafic 
and u l t ramaf ic  complex (southwestern Misheguk Mountain quadrangle 
map). Thought t o  represen t  in te r tonguing  r e l a t i o n s h i p  between Late 
Devonian c l a s t i c  rocks of t h e  Noatak Sandstone and carbonate rocks 
of the B a i r d  Group. Limestone beds conta in  numerous well-preserved 
Late  Devonian brachiopods. Thickness i n  outcrop is approximately 
150 rn and base is not exposed 



P i c n i c  sequence 

Named f o r  c h a r a c t e r i s t i c  exposures  a long  upper P i c n i c  Creek ( l a t  68'33' N . ,  
l ong  15g017' W, ) , Misheguk Mountain quadrangle.  Map u n i t s  i n  t h i s  sequence 
i n c l u d e  t h e  s u b s c r i p t  number 2 i n  t h e i r  map symbols t o  s i g n i f y  t h a t  they  a r e  
p a r t  of the  P i c n i c  Creek a l loch thon .  T h i s  sequence is  on ly  mapped e a s t  of 
l o n g i t u d e  161%. on t h e  sou th -cen t ra l  and s o u t h e a s t e r n  Misheguk Mountain 
quadrangle  maps. 

K02 OKPIKRUAK FORMATION (Cretaceous)--Gray rnudstone wi th  minor amounts of 
thin-bedded, f ine-gra ined wacke. Conta ins  E a r l y  Cretaceous  
pelecypod, Buchia;  lower p a r t  may be L a t e  J u r a s s i c .  Thickness  i n  
ou tc rops  v a r i e s  from 0 t o  more than  500 m wi th  an unconformity a t  
t h e  base. Depos i t iona l  t h i c k n e s s  is probably v a r i a b l e  

JPe2 ETIVLUK GROUP ( J u r a s s i c  t o  Pennsylvanian)--Gray c h e r t  w i t h  s i l i c e o u s  
s h a l e  p a r t i n g s .  Has Pennsylvanian t o  T r i a s s i c  r a d i o l a r i a n s .  
C o n s i s t s  o f :  

J302 OTUK FORMATION ( J u r a s s i c  and Tr iass ic ) - -L igh t  t o  d a r k  g r a y  c h e r t  
wi th  t h i n  s i l i c e o u s  s h a l e  p a r t i n g s .  Loca l ly  cream-colored on bed 
s u r f a c e s .  Commonly c o n t a i n s  T r i a s s i c  pelecypod, Monotis and 
T r i a s s i c  r a d i o l a r i a n s .  Depos i t iona l  t h i c k n e s s  is approxmately 
30-40 m. Base is probably g r a d a t i o n a l  i n t o  t h e  Siks ikpuk 
Formation 

%Ips2 SIKSIKPUK FORMATION ( T r i a s s i c  t o  Pennsylvanian)--Olive g ray  and 
maroon c h e r t  and s i l i c e o u s  s h a l e .  Chert  h a s  Pennsylvanian t o  
Permian r a d i o l a r i a n s .  Depos i t iona l  t h i c k n e s s  is approximately 
40-60 rn. Base is g r a d a t i o n a l  i n t o  b lack chert ( u n i t  PMc2) 

PMc2 BLACK CHERT (Pennsylvanian and Mississippian)--well-bedded,  Contains 
a few black s h a l e  p a r t i n g s  which a r e  more common near  bottom and a 
few t h i n  rus ty-weather ing ca rbona te  beds near  t o p ,  Contains 
M i s s i s s i p p i a n  t o  E a r l y  Pennsylvanian r a d i o l a r i a n s  and g r a d a t i o n a l  
zone a t  t o p  c o n t a i n s  conodonts of Morrowan age,  Depos i t iona l  
t h i c k n e s s  is approximate ly  40-60 m. Basal c o n t a c t  is s h a r p  on t h e  
Kayak S h a l e  

Mk2 KAYAK SHALE (Mississippian)--Brown t o  b lack,  f ine-gra ined s i l t s t o n e  
and s h a l e  wi th  orange-weathering i r o n s t o n e  c o n c r e t i o n s .  Some tan- 
weather ing,  t h i n  l imes tone  beds. Thickness i n  ou tc rop  is  about 20 
m and b a s a l  c o n t a c t  is a t h r u s t  f a u l t  



Kelly sequence 

Named f o r  c h a r a c t e r i s t i c  exposures a long t h e  Kelly River ( l a t  68'13' N . ,  
long 162'30 W. ),  De Long Mountains quadrangle. Map u n i t s  i n  t h i s  sequence 
inc lude  t h e  subsc r ip t  number 3 i n  t h e i r  map symbols t o  s i g n i f y  t h a t  they a r e  
pa r t  of the Kelly River a l lochthon.  

Ko3* OKPIKRUAK FORMATION (Cretaceous)--1nterbedded medium- t o  fine-grained 
l i t h i c  wacke and mudstone with l o c a l  conglomerate. Pebble- t o  
cobble-sized conglomerate c l a s t s  are c h e r t ,  mafic igneous rocks,  
g r a n i t e ,  and limestone. Has Neocomian pelecypod, Buchia. Lower 
pa r t  may be Late Ju ra s s i c .  Thickness i n  outcrops varies from 0 t o  
more than 1000 m with an unconformity a t  base. Deposi t ional  
thickness  is  probably v a r i a b l e  

JPe3* ETIVLUK GROUP ( J u r a s s i c  t o  Pennsylvanian)--Gray che r t  with s i l i c e o u s  
sha l e  par t ings .  Chert contains  r ad io l a r i ans .  Consis ts  of :  

m3" OTUK FORMATION ( J u r a s s i c  and T r i a s s i c )  --Gray, well-bedded c h e r t  
with s i l i c e o u s  s h a l e  par t ings .  Cream-colored che r t  with a few 
interbedded limestones near top  conta ins  T r i a s s i c  pelecypod, 
Monotis and Triassic r ad io l a r i ans .  Local ly ,  che r t ,  sha l e ,  and 
limestone is maroon i n  co lor .  Chert and s i l i c e o u s  l imestone beds 
have r ad io l a r i ans .  Deposi t ional  thickness  is approximately 30-40 
m. Base is probably grada t iona l  i n t o  t h e  Siksikpuk Formation 

R Ips3* SIKSIKPUK FORMATION ( T r i a s s i c  t o  Pennsylvanian)--Gray che r t  and 
gray,  o l i v e ,  and maroon s i l i c e o u s  sha le .  Chert contains  
r ad io l a r i ans .  Age based on s t r a t i g r a p h i c  c o r r e l a t i o n  with 
s imi l a r  rocks i n  s t r u c t u r a l l y  lower sequences. Deposi t ional  
thickness  is approximately 20-40 m. Abrupt basal contact  with 
t h e  Tupik Formation could be a disconformity 

Mt3* TUPIK FORMATION (Mississippian)--Approximately equal amounts of 
interbedded fine-grained l i g h t  gray limestone and black che r t .  A 
sparse  f o s s i l  fauna includes Mississ ippian sponge sp i cu l e s  and 
cephalopods (Sable and Dutro, 1961) and Late Mississ ippian 
Foraminifera of Mamet Zones 14-15. Top beds of un i t  have not been 
sys temat ica l ly  sampled f o r  f o s s i l s  and may prove t o  be 
Pennsylvanian i n  age. Deposi t ional  thickness  is l e s s  than 30 m. 
Base is grada t iona l  i n t o  t h e  Kogruk Formation 

Mko3* KOORUK FORMATION (Mississippian)--Light gray-weathering limestone 
with black cher t  nodules and l enses .  Common f o s s i l s  a r e  
Mississ ippian c o r a l s ,  c r i no ids ,  brachiopods, and Foraminifera 
(Sable and Dutro, 1961; Armstrong and Mamet, 1977). Deposi t ional  
th ickness  varies from about 30 m west of Nimiuktuk River i n  t he  
southeastern pa r t  of Misheguk Mountain quadrangle t o  over 300 m 
west of Nunaviksak Creek i n  southwestern pa r t  of Misheguk Mountain 
quadrangle. Base is grada t iona l  i n t o  t h e  Utukok Formation 

Mu3* UTUKOK FORMATION (Mississippian)--Buff-weathering l imestone,  sandy 
limestone, and fine-grained sandstone with a few t h i n ,  gray s h a l e  
beds. Contains numerous Ear ly  t o  Late Mississ ippian brachiopods, 



gas t ropods ,  pelecypods,  and c r i n o i d s  (Sab le  and Dutro,  1961).  
Thickness  i n  o u t c r o p  is l e s s  than 100 m. Basal  c o n t a c t  is u s u a l l y  
a t h r u s t  f a u l t  but  may conformably o v e r l i e  l imes tone  of the  Baird  
Group i n  upper P i c n i c  Creek r e g i o n  ( s o u t h e a s t e r n  Misheguk Mountain 
quadrangle  map) 

Db3* BAIRD GROUP (Devonian)--Medium t o  t h i c k  bedded, l i g h t  gray l imes tone  
and dolomite .  Most exposures  are d i scon t inuous  t h r u s t  s l i v e r s ,  and 
g r e a t e s t  t h i c k n e s s  of approximate ly  100 rn occurs  e a s t  of lower 
Nimiuktuk River.  Where base  is exposed,  i t  is t r u n c a t e d  by t h r u s t  
f a u l t s  



E l i  sequence 

Named f o r  c h a r a c t e r i s t i c  exposures  i n  t h e  d ra inage  of t h e  E l i  River  ( l a t  67' 
38.5' N . ,  long 162' 0-5' W. 1, Noatak quadrangle.  Map u n i t s  i n  t h i s  sequence 
i n c l u d e  t h e  s u b s c r i p t  number 3 i n  t h e i r  map symbols t o  s i g n i f y  t h a t  t h e y  
belong t o  p a r t  of t h e  Ke l ly  River  a l loch thon ;  t h e  s u b s c r i p t  number 3 is  
followed by t h e  l e t t e r  "en s o  t h a t  rock u n i t s  i n  t h i s  sequence can be 
d i s t i n g u i s h e d  from t h o s e  i n  t h e  Ke l ly  sequence.  

K o ~ ~ *  OKPIKRUAK FORMATION (Cretaceous)--1nterbedded medium- t o  f ine -g ra ined  
l i t h i c  wacke and mudstone w i t h  l o c a l  conglomerate. Pebble- t o  
cobble-s ize  conglomerate c l a s t s  are l imes tone ,  c h e r t ,  g r a n i t e ,  and 
mafic igneous rocks .  Lower p a r t  may be L a t e  J u r a s s i c .  Thickness  
i n  ou tc rops  v a r i e s  from 0 t o  more t h a n  100 m wi th  an unconformity 
a t  base. Depos i t iona l  t h i c k n e s s  is  probably v a r i a b l e  

JPe3e* ETIVLUK GROUP ( J u r a s s i c  t o  Pennsylvanian)--Well-bedded gray chert 
w i t h  s i l i c e o u s  s h a l e  p a r t i n g s .  Chert  c o n t a i n s  r a d i o l a r i a n s .  
C o n s i s t s  o f :  

OTUK FORMATION ( J u r a s s i c  and Tr iass ic) - -Gray c h e r t  t h a t  commonly 
weathers  brown o r  ye l lowish  brown and has  cream-colored bed 
s u r f a c e s  i n  upper p a r t .  Contains T r i a s s i c  pelecypod, Monotis ,  
and r a d i o l a r i a n s .  Mapped i n  o n l y  a few small ou tc rops  n o r t h  and 
northwest  of Misheguk Mountain ( sou thwes te rn  and sou th -cen t ra l  
Misheguk Mountain quadrangle  maps). Thickness  i n  o u t c r o p  is  
approximate ly  20 a; d e p o s i t i o n a l  c o n t a c t  on t h e  S iks ikpuk  
F o m a t i o n  is not exposed but  is i n f e r r e d  from r e g i o n a l  
s t r a t i g r a p h i c  r e l a t i o n s h i p s  

' ~ P s ~ ~ *  SIKSIKPUK FORMATION ( T r i a s s i c  t o  Pennsylvanian)--Gray and maroon 
c h e r t  and s h a l e .  Chert  c o n t a i n s  r a d i o l a r i a n s  , Depos i t iona l  
t h i c k n e s s  is es t ima ted  t o  be 20-40 m. Age based on s t r a t i g r a p h i c  
c o r r e l a t i o n  wi th  similar rocks  i n  s t r u c t u r a l l y  lower sequences . 

M t 3 e *  TWIK FORMATION (Mississippian)--Medium-grained,  l i g h t  g r a y  l imes tone  
w i t h  25-50 pe rcen t  nodular  t o  bedded b lack  c h e r t .  Depos i t iona l  
t h i c k n e s s  is approximate ly  20 m. Base is g r a d a t i o n a l  i n t o  t h e  
Kogruk Formation 

Mkoge* KOGRUK FORMATION (Miss iss ippian)- -Light  gray-weathering l imes tone  
wi th  b lack c h e r t  nodules and l e n s e s .  Common f o s s i l s  a r e  L a t e  
M i s s i s s i p p i a n  c o r a l s ,  c r i n o i d a ,  brachiopods ,  and Foraminif  e ra .  
Depos i t iona l  t h i c k n e s s  is approximate ly  250 m. Base is g r a d a t i o n a l  
i n t o  m i c r i t i c  l imes tone  ( u n i t  Mm13,) 

M I I I ~ ~ ~ *  M I C R I T I C  LIMESTONE (Miss iss ippian)- -Light  t o  da rk  gray-weathering,  
t h i n l y  laminated t o  p l a t y  m i c r i t i c  l imes tone  and l e s s e r  thin-bedded 
or  nodular  b lack c h e r t .  Only mapped west of Kugururok River  
(southwestern  Misheguk Mountain quadrangle  map) where i t  probably  
i n t e r t o n g u e s  wi th  t h e  Kogruk F o m a t i o n .  Upper p a r t  l o c a l l y  
c o n t a i n s  L a t e  M i s s i s s i p p i a n  brachiopods ,  bryozoans,  and 
Foraminif  era. Lower p a r t  c o n t a i n s  Late Devonian t o  E a r l y  
M i s s i s s i p p i a n  Foramin i fe ra ,  Depos i t iona l  t h i c k n e s s  is  l e s s  than 



Ipnavik  sequence 

Named f o r  c h a r a c t e r i s t i c  exposures  a long  t h e  Ipnav ik  River  ( l a t  68'39' N . ,  
long 1 5 7 ~ 1 0 '  W. 1, Howard Pass quadrangle .  Map u n i t s  i n  t h i s  sequence i n c l u d e  
t h e  s u b s c r i p t  number 4 i n  t h e i r  map symbols t o  s i g n i f y  t h a t  they  belong t o  t h e  
p a r t  of  the  Ipnav ik  River  a l l o c h t h o n  t h a t  has numerous maf ic  sills. 

Ko4* OKPIKRUAK FORMATION (Cretaceous)--Interbedded coarse- t o  f ine -g ra ined  
l i t h i c  wacke, conglomerate,  and muds tone.  Pebble- t o  cobble-sized 
conglomerate c l a s  ts c o n s i s t  of c h e r t ,  maf ic rocks ,  g r a n i t e ,  and 
l imestone.  Has e a r l y  Valanginian pelecypod, Buchia. Lower p a r t  
may be L a t e  J u r a s s i c .  Thickness  i n  ou tc rops  v a r i e s  from 0 t o  more 
than 1000 m wi th  an unconformity a t  base. Depos i t iona l  t h i c k n e s s  
is probably v a r i a b l e .  Inc ludes :  

Kot4 TUFF (Cretaceous)--Weathers l i g h t  gray and occurs  as t h i n  
d i scon t inuous  bed ( s )  i n  t h e  Okpikruak Formation.  Predominantly 
composed of  c l a y ,  p l a g i o c l a s e ,  and q u a r t z .  G r e a t e s t  th ic lmess  i s  
l e s s  than  4 m. Best exposures  a r e  i n  t h e  nor the rn  p a r t  of t h e  
I g g i r u k  Mountains ( s o u t h e a s t  Misheguk Mountain quadrangle  map) 

nm4* MAFI C SILLS AND DIKES ( J u r a s s i c ?  t o  Pennsylvanian )--Fine- t o  coarse- 
g ra ined  d i a b a s e  mainly composed of p l a g i o c l a s e  and a u g i t e .  
Commonly shows p a r t i a l  o r  complete a l t e r a t i o n  t o  c l a y  minera l s .  
General ized age based upon apparent  i n t r u s i o n  of d i a b a s e  i n t o  
imprec i se ly  dated c h e r t  of t h e  E t i v l u k  Group. The a u t h o r s  a r e  
u n c e r t a i n  t h a t  t h i s  rock unit  is as young a s  upper p a r t  of t h e  
E t i v l u k  Group 

m e 4 *  ETIVLUK GROUP ( J u r a s s i c  t o  Pennsylvanian)--Gray o r  g r e e n i s h  gray 
c h e r t .  Upper p a r t  r a r e l y  has  T r i a s s i c  pelecypod, Monotis. 
Conta ins  r a d i o l a r i a n s  . I n c l u d e s  : 

'B Ps4* SIKSIKPUK FORMATION ( T r i a s s i c  t o  Penns y1vanian)--Maroon and g r a y  
c h e r t  and s i l i c e o u s  s h a l e .  Chert c o n t a i n s  Pennsylvanian t o  
T r i a s s i c  r a d i o l a r i a n s .  Depos i t iona l  t h i c k n e s s  is approximate ly  
30-60 m. Base is g r a d a t i o n a l  i n t o  b lack  c h e r t  ( u n i t  P M C ~ )  

PMc4* BLACK CHERT (Pennsylvanian? and Mississippian)--well-bedded c h e r t  
wi th  a few s h a l e  p a r t i n g s .  May c o n t a i n  minor amounts of 
in te rbedded  l imes tone  and black c h e r t .  Conta ins  p e r s i s t e n t  maf ic  
s i l ls  and d i k e s  up t o  100 m t h i c k .  Conta ins  L a t e  M i s s i s s i p p i a n  
Foramin i fe ra  of Mamet Zone 11 o r  younger. Upper p a r t  may be 
Pennsylvanian based on s t r a t i g r a p h i c  c o r r e l a t i o n  wi th  b lack  c h e r t  
i n  s t r u c t u r a l l y  lower  sequences .  I n t e r t o n g u e s  with black  c h e r t  and 
l imes tone  ( u n i t  f P ~ c l ~ ) .  Depos i t iona l  t h i c k n e s s  is es t ima ted  t o  be 
l e s s  t h a n  100 m. Basal  c o n t a c t  is s h a r p  on t h e  Kayak S h a l e  

PMcl4* BLACK CHERT AND LIMESTONE (Pennsylvanian? and M i s s i s s i p p i a n  )-- 
In terbedded black c h e r t  and f ine -g ra ined  l imes tone .  Beds range 
from 1 t o  20 cm t h i c k ,  Rare sponge s p i c u l e s  and c r i n o i d s  i n  
l imestone.  Conta ins  p e r s i s t e n t  maf ic  sills and d i k e s .  Age based 
on s t r a t i g r a p h i c  c o r r e l a t i o n  and i n t e r t o n g u i n g  r e l a t i o n s h i p  w i t h  
b lack c h e r t  ( u n i t  PMc4). Depos i t iona l  t h i c k n e s s  is es t ima ted  t o  be 
l e s s  than 100 m. Basa l  c o n t a c t  is s h a r p  on the Kayak Shale 



Mk4* KAYAK SHALE (Mississippian)--Black f issi le s h a l e  with l e s s e r  amounts 
of i n t e r  bedded orange-weat her ing  limes tone and r u s t  y-weathering 
sandstone beds. Age based on presence of Mississ ippian 
conodonts. Thickness i n  outcrop is approximately 70 m; 
depos i t iona l  contact  on t he  Baird Group i s  not exposed but i s  
i n f e r r e d  f rm regiona l  s t r a t i g r a p h i c  r e l a t i o n s h i p s  

Db4 BAIRD GROUP (Devonian)--Thin-bedded, white t o  medium gray micrit ic 
l imestone. Contains some t h i n  beds of gray sha l e .  Probably 
conf omable with t he  over ly ing  Kayak Shale. F o s s i l s  include 
brachiopods of  La t e  Devonian age, c r ino id  columnals, and 
bryozoans. Thickness i n  outcrop is approximately 50 m ,  w i th  a 
t h r u s t  Fau l t  a t  base a t  only mapped l o c a l i t y  on upper T r a i l  Creek 
(south-central  Misheguk Mountain quadrangle map). Probably 
c o r r e l a t i v e  with some Devonian limestone t h r u s t  s l i v e r s  (unit D l )  
mapped i n  uncer ta in  sequence at  base of Ipnavik River a l lochthon 



Bastil le sequence 

Named f o r  c h a r a c t e r i s t i c  exposures  a t  Mount B a s t i l l e  ( l a t  68'28' N . ,  
l ong  160'53 W. ) , Misheguk Mountain quadrangle.  Map u n i t s  i n  t h i s  sequence 
i n c l u d e  t h e  s u b s c r i p t  number 5 i n  t h e i r  map symbols t o  s i g n i f y  t h a t  t h e y  a r e  
p a r t  of t h e  Mount B a s t i l l e  d l lochthon.  The let ter  "b" fo l lowing  t h e  
a l l o c h t h o n  s u b s c r i p t  number 5 i n  t h e  map symbol d i s t i n g u i s h e s  t h e  Okpikruak 
Formation and E t i v l u k  Group from s t r a t i g r a p h i c a l l y  c o r r e l a t i v e  u n i t s  i n  t h e  
Bogie sequence. 

K o ~ ~ *  OW IKRUAK FORMATION (Cretaceous)--Greenish g ray ,  l i t h i c ,  medium- t o  
f ine -g ra ined  wacke wi th  l e s s e r  amounts of  gray mudstone. Age is 
E a r l y  Cretaceous  based on r e g i o n a l  s t r a t i g r a p h y ,  but  t h e  lower p a r t  
may be  L a t e  J u r a s s i c .  Thickness  i n  ou tc rops  v a r i e s  from 0 t o  200 m 
wi th  an unconformity a t  base. Depos i t iona l  t h i c k n e s s  i s  probably  
v a r i a b l e  

JPegbf ETIVLUK GROUP ( J u r a s s i c  t o  Pennsylvanian )--Gray c h e r t  wi th  s i l i c e o u s  
s h a l e  p a r t i n g s .  Conta ins  r a d i o l a r i a n s  

MD15* LIMESTONE ( M i s s i s s i p p i a n  and ( o r )  Devonian)--Light gay-wea the r ing ,  
well-bedded l imes tone .  L o c a l l y  c o n t a i n s  g l a u c o n i t e .  In te rbedded  
coarse- t o  f ine-gra ined f e l d s p a t h i c  sands tone  a t  t o p  of  Mount 
B a s t i l l e  ( sou th -cen t ra l  Misheguk Mountain quadrangle  map) c o n t a i n s  
up t o  15 pe rcen t  potassium f e l d s p a r  and may be e q u i v a l e n t  t o  t h e  
Nuka Formation.  Age based on u n c e r t a i n  c o r r e l a t i o n  wi th  
f o s s i l i f e r o u s  M i s s i s s i p p i a n  l imes tone  i n  o t h e r  sequences and 
Devonian l imes tone  and dolomite ( u n i t  Dl5). I n c l u d e s  upper p a r t  of 
t h e  Kugururok Formation a t  Mount B a s t i l l e  (Sab le  and Dutro,  
1961). I n  most p laces  base  is a t h r u s t  f a u l t ;  a t  Mount B a s t i l l e  
base  is  g r a d a t i o n a l  i n t o  l imes tone  and dolomite  ( u n i t  D l  ) , and 
s o u t h  of Copter  Peak ( s o u t h w e ~ t e r n  Misheguk Mountain qua8rangle  
map) base  is g r a d a t i o n a l  i n t o  ca lca reous  s i l t s t o n e  of unit  D s 1 5  

D l 5 *  LIMESTONE AND DOLOMITE (Devonian)--Massive t o  t h i n -  bedded l imes tone  
and l e s s e r  dolomite.  Gray c h e r t  nodules are l o c a l l y  common. Late 
Devonian horn c o r d s  and brachiopods a r e  l o c a l l y  common i n  upper 
two-thirds of u n i t .  Lower p a r t  has  s t romatoporoid ,  Amphipora. A s  
mapped, i n c l u d e s  upper p a r t  of t h e  Kugururok Formation named by 
Sable and Dutro (1961).  Depos i t iona l  t h i c k n e s s  i s  es t ima ted  t o  be 
g r e a t e r  t h a n  300 m; b a s a l  c o n t a c t  is s h a r p  on s h a l e ,  l imes tone ,  
c a l c a r e o u s  sil  t s t o n e ,  and sands tone  ( u n i t  ~ 3 1 ~ )  

D s 1 5 *  SHALE, LIMESTONE, CALCAREOUSSILTSTONE, ANDSANDSTONE (Devonian)-- 
Contains a few h e m a t i t i c  conglomerate beds a t  Mount Bastil le 
( s o u t h - c e n t r a l  Misheguk Mountain quadrangle  map). Predominant 
l i t h o l o g y  is s h a l e  a t  Mount B a s t i l l e  and ca lca reous  s i l t s t o n e  s o u t h  
of Copter  Peak. In  p a r t  e q u i v a l e n t  t o  lower part of t h e  Kugururok 
Formation (named by S a b l e  and Dutro,  196 1 ) . Contains brachiopods 
and conodonts of Middle t o  L a t e  Devonian age .  Thickness is  l e s s  
than  150 m. Basal c o n t a c t  is a t h r u s t  f a u l t  



Bogie sequence 

Named f o r  c h a r a c t e r i s t i c  exposures along upper Bogie Creek a t  Nuka Ridge 
( l a t  6a0381 N . ,  long 1 5 9 ~ 1 5 '  W. , Misheguk Mountain quadrangle. Map u n i t s  i n  
t h i s  sequence inc lude  t h e  s u b s c r i p t  number 5 i n  t h e i r  map symbols t o  s i g n i f y  
t h a t  they a r e  p a r t  of the Nuka Ridge al lochthon.  

Ko5* OKPIKRUAK FORMATION (Cretaceous)--1nterbedded gray mudstone and minor 
greenish  gray medium- t o  fine-grained l i t h i c  wacke. D i s t i nc t i ve  
cannon-ball concret ions occur i n  mudstone around Nuka Ridge. Age is  
Ear ly  Cretaceous based on reg iona l  s t r a t i g r aphy  but lower pa r t  may 
be La t e  J u r a s s i c .  Thickness i n  outcrops va r i e s  from 0 t o  more than 
100 m with an unconformity a t  base. Deposi t ional  thickness  is  
probably va r i ab l e  

JP m5 MAFIC SILLS AND DIKES ( J u r a s s i c  t o  Permian)--Occurs a s  sills or  dikes  
north of lower T u m i t  Creek ( south-cent ra l  Misheguk ivlountain 
quadrangle map) and a s  dismembered shallow i n t r u s i v e  bodies around 
Nuka Ridge ( southeas te rn  Misheguk Mountain quadrangle map). Age 
based on l i t h o l o g i c  s i m i l a r i t y  with mafic rocks i n  Ipnavik sequence 

JPe5* ETIVLUK GROUP ( J u r a s s i c  t o  Permian)--Gray, greenish gray, black, and 
maroon cher t  and minor sha le .  May include pa r t  of the Siksikpuk 
Formation. Chert contains  r a d i o l a r i a n s ,  Upper par t  r a r e l y  has 
T r i a s s i c  pelecypod, Monotis . Deposi t ional  thickness  estimated t o  
be l e s s  than 150 m; base is grada t iona l  i n t o  t h e  Nuka Formation a t  
Nuka Ridge 

PMn5* NUKA FORMATION (Permian? t o  Mississippian)--Light gray- t o  buff- 
weat her ing,  coarse t o  medium-grained arkose, a rkos i c  l imestone,  
and limestone. Has l o c a l l y  abundant g lauconi te  and rare hematite 
cemented beds. Arkose cons i s t s  of quar tz  with potassium and 
p lag ioc lase  f e ld spa r s  apparent ly  der ived from an unknown g r a n i t i c  
source.  Locally contains  numerous brachiopod, c r ino id ,  g o n i a t i t e ,  
conodont, and Foraminifera f o s s i l s ,  H a s  been i d e n t i f i e d  a s  La te  
Mississ ippian and Permian based on Permian brachiopods and Late 
Mississ ippian Foraminifera (Ta i l l eu r  and o the r s ,  1973). One 
conodont sample is Early Pennsylvanian. (Note--the au thors  f e e l  
t h a t  a Late  Mississ ippian and Early Pennsylvanian age for the  Nuka 
Formation bes t  f i t s  t h e  reg iona l  s t r a t i g r aphy .  ) Deposi t ional  
t h i c h e s s  is estimated t o  range from a few meters t o  300 m; base i s  
grada t iona l  i n t o  t h e  Kayak Sha le  

Mk5* KAYAK SHALE (Mississippian)--Dark gray  shale, with interbedded, 
orange-weathering limestone, sil t s t one ,  and minor fine-grained 
sandstone. Contains Miss i ss ipp ian  Foraminif era and brachiopods , 
Maximum th ickness  i n  outcrop is est imated t o  be 350 m. Basal 
contact  is  a t h r u s t  f a u l t  



Copter igneous  sequence 

Named f o r  c h a r a c t e r i s t i c  exposures  a t  Copter  Peak ( l a t  68'30' N., 
long  161 '18 W. 1, Misheguk Mountain quadrangle.  Map u n i t s  i n  t h i s  sequence 
i n c l u d e  t h e  s u b s c r i p t  number 6 i n  t h e i r  map symbols t o  s i g n i f y  t h a t  t h e y  a r e  
p a r t  of the  Copter Peak a l loch thon .  

J'Pti6* INTERMEDIATE IGNEOUS ROCKS ( Jurassic? and T r i a s s i c  )--Includes a 
q u a r t z  d i o r i t e  d i k e  i n  mafic rocks  s o u t h e a s t  of upper T r a i l  Creek 
( sou th -cen t ra l  Misheguk Mountain quadrangle  map) and va r ious  fine- 
g r a i n e d  igneous rocks  of d a c i t e ,  a n d e s i t e ,  and basal t i c  composit ion 
i n  lower K u g ~ r u r o k  Val ley  (southwestern  Misheguk Mountain 
quadrangle  map) and s o u t h e a s t  of Kaluktavik River  ( s o u t h - c e n t r a l  
Misheguk Mountain quadrangle  map). Age based upon common 
a s s o c i a t i o n  and i n t r u s i v e  r e l a t i o n s h i p  with b a s a l t  ( u n i t  Jm6) 

J'Cb6* BASALT ( J u r a s s i c ?  and Triassic)--Commonly shows p i l low s t r u c t u r e s .  
I n c l u d e s  minor amounts of g ray  s h a l e  and r a d i o l a r i a n  c h e r t ,  
T r i a s s i c  age based on r a d i o l a r i a  i d e n t i f i c a t i o n s  from c h e r t  
i n t e r c a l a t e d  with p i l low b a s a l t .  J u r a s s i c  age  is  more s p e c u l a t i v e  
and is based upon t h e  p o s s i b i l i t y  t h a t  gabbro ic  rocks  of J u r a s s i c  
age, e q u i v a l e n t  t o  t h o s e  exposed i n  t h e  Misheguk igneous sequence,  
may have been t h e  source  f o r  some of the  basalt.  Basal  c o n t a c t  is  
a thrust f a u l t  



Misheguk igneous  sequence 

Named f o r  c h a r a c t e r i s t i c  exposures  a t  Misheguk Mountain ( l a t  68'15' N . ,  
l ong  161'5~ W. ), Misheguk Mountain quadrangle.  Map u n i t s  i n  t h i s  sequence 
i n c l u d e  t h e  s u b s c r i p t  number 7 i n  t h e i r  map symbols t o  s i g n i f y  t h a t  t h e y  a r e  
p a r t  of the  Misheguk Mountain a l loch thon .  

Ji3* INTERMEDIATE PLUTONIC ROCKS (Jurass ic) - -Coarse-gra ined p l u t o n i c  r o c k s  
t h a t  occur as small d i k e s  o r  plugs i n  gabbro ( u n i t  Jg7). 
Composition is d i o r i t e ,  q u a r t z  d i o r i t e ,  and g r a n i t e  w ~ t h  varying 
propor t ions  of q u a r t z ,  p l a g i o c l a s e ,  hornblende,  and b i o t i t e .  Age 
based on i n t r u s i v e  r e l a t i o n s h i p  i n t o  gabbro ( u n i t  Jg ) and 7 
potassium-argon d a t e s  from rocks  of s imi lar  l i t h o l o g y  and g e o l o g i c  
s e t t i n g  a t  S in ik tanneyak  Mountain maf ic  and u l t r a m a f i c  complex i n  
Howard Pass quadrangle  where b i o t i t e  and hornblende s e p a r a t e s  g i v e  
ages  of 163 and 172 m.y. r e s p e c t i v e l y  (M. L .  S i lberman,  w r i t t e n  
commun. , 1978) 

GABBRO ( J u r a s s i c  )--divided into: 

Jfg7* Fine- t o  medium-grained phases. Most m i n e r a l s  are p l a g i  o c l a s e ,  
c l inopyroxene,  and green amphibole 

Jg7* Medium- t o  caars e g r a i n e d  phases . Most m i n e r a l s  are p l a g i o c l a s e ,  
cl inopyroxene,  orthopyroxene,  hornblende,  and olivine, Commonly 
banded w i t h  p l a g i o c l a s e  and pyroxene r i c h  l a y e r s .  L o c a l l y  
i n c l u d e s  minor small d i k e s  of p e r i d o t i t e ,  p y r o x e n i t e ,  and 
hornblende-plagioclase  p e g n a t i t e .  Age based on potassium-argon 
d a t e  of 164 m.y. from hornblende s e p a r a t e  from gabbro c o l l e c t e d  
a t  Misheguk Mountain maf ic  and dtramafic igneous  complex (south- 
c e n t r a l  Misheguk Mountain quadrangle  map) ( Pat ton  and o t h e r s ,  
1 977) 

Ju7* ULTRAMAFLC ROCKS ( J u r a s s i c  )--Includes mainly orange-weathering 
p e r i d o t i t e  and p a r t l y  s e r p e n t i n i z e d  d u n i t e  wi th  minor amounts of 
pyroxen i t e  i n  small d i k e s ,  Basal c o n t a c t  i s  a t h r u s t  fau l t  



Explana t ion  of  map symbols 

- - ?- Contact ,  dashed where approximate ly  l o c a t e d ,  quer ied  where d o u b t f u l .  

-. ... .? Him-angle fault, d o t t e d  where concealed,  quer ied  where e x t e n s i o n  o f  
fault is doub t fu l .  

-?A * *? Thrus t  fault between a l l o c h t h o n s  ( i n t e r s e q u e n c e  t h r u s t  fault) dashed 
were approx imate ly  l o c a t e d ,  d o t t e d  where concealed,  saw t e e t h  on 
upper plate. Quer ied  where doub t fu l .  Where thrust f a u l t s  can 
reasonab ly  be i n f e r r e d  t o  occur  n e a r  ou tc rop  boundar ies  a t h r u s t  
f a u l t  symbol is shown next  t o  Q u a t e r n a r y  sediments.  I n  such c a s e s  
t h e  bedrock is no t  t h r u s t  o v e r  t h e  Q u a t e r n a r y  sediments  but  is 
thrust over bedrock t h a t  occurs  under a t h i n  cover of 
unconso l ida ted  s e d h e n t a r y  m a t e r i a l s .  - Overturned t h r u s t  fault between allochthons 

w Overturned t h r u s t  f a u l t  w i t h i n  an a l l o c h t h o n  

- 7 4  = ?  T h r u s t  f a u l t  which occurs  w i t h i n  an a l l o c h t h o n  ( i n t r a s e q u e n c e  t h r u s t  
f a u l t ) ,  dashed where approximate ly  l o c a t e d ,  d o t t e d  where concealed,  
saw t e e t h  on upper p l a t e .  Quer ied  where doub t fu l  

+-- A n t i c l i n e ,  showing t r a c e  of a x i a l  plane  and plunge of a x i s ,  dashed 
where approximate ly  1 ocated 

*+- - - Overturned a n t i c l i n e ,  showing t r a c e  of aldal plane  and plunge of  
axis, dashed where approximate ly  l o c a t e d  

+-- Sync l ine ,  showing t r a c e  of a f i a l  plane and plunge of axis, dashed 
where approx imate ly  1 ocated 

+-- Overturned s y n c l i n e ,  showing t r a c e  o f  axial plane and  plunge of axis, 
dashed where approx imate ly  l o c a t e d  

S t r i k e  and d i p  of beds: 
H o r i z o n t a l  

'L I n c l i n e d  
92 Apparent i n c l i n e d  
+ V e r t i c a l  

lo+ 0 v e r t  urned 

Quer ied  o u t c r o p s  are p l o t t e d  from a e r i a l  photographs and have not; 
been i n v e s t i g a t e d  i n  t h e  f i e l d  

17 F o s s i l  l o c a t i o n s  an geologic map l i s t e d  i n  t a b l e  1 X> 
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