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INTRODUCTION 

This  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 thern  Misheguk Mountain quadrangle (fig. 1 ) .  Because t h e  geology i n  a l l  
t h r e e  map a r e a s  is s i m i l a r ,  a composite map exp lana t ion  has 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  wi th  a b e t t e r  pe rspec t ive  
of 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 loch thons  which do 
not  occur  on dl t h r e e  maps, For t h i s  reason,  t h e  exp lana t ion  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 in. 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 thern  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 a s  sedimentary d e p o s i t s  on an ex tens ive  
c o n t i n e n t a l  p la t form l o c a t e d  sou th  of t h e  p resen 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 ,  with 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 o f  shal low water  l imestone and dolomite,  mapped as t h e  Baird Group, 
and t h e  o t h e r  is a near shore  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  of 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 micritic l imes tone ,  mapped as 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  Late  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 he  p rev ious ly  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 te  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 o f  t h e  pla t form Leaving 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 
materials were deposi ted.  

A major change occurred dur ing  t h e  Late  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  sedimentat ion ceased,  and a condensed 
success ion  o f  deep water sedimentary m a t e r i a l s  was deposi ted.  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  of t h e  
Etivluk 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 o f  t h e  s h e l f .  During t h e  La te  J u r a s s i c  and Ear ly  Cretaceous 
ano ther  major change i n  sedimentat ion occurred as t h i s  o ld  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 a l lochthonous 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 the  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 as the  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 a s  t h e  Misheguk igneous sequence,  were t h r u s t  on top  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 lyscho id  d e p o s i t s  of mudstone and graywacke on its nor th  and sou th  flanks. 
The sedimentary  m a t e r i a l s  t h a t  were deposi ted on t h e  n o r t h  s i d e  of t h e  Brooks 
Range are called t h e  Okpikruak Formation. As 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 of the  E a r l y  Cretaceous  f lyscho id  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, 1979), a l s o  
became g r e a t l y  deformed and d i sp laced  by t h r u s t  f a u l t s .  



S C A L E  

Figure 1.--Location of the Mishaguk Mountain quadrangle, this map, and t h e  two 
adjacent maps of this series. 



The Late J u r a s s i c  and Early Cretaceous orogeny produced numerous t h r u s t  
f a u l t s  with up t o  tens  of ki lometers  displacement. I n  l oca l i zed  a reas  where 
t h r u s t  f a u l t s  a r e  c lo se ly  spaced, the s t r u c t u r e  is so  complex that the  t e r r ane  
can be charac te r ized  a s  a l1broken formation" (Hsu, 1968). The d i r e c t i o n  of 
t h r u s t  jux tapos i t ion  occurred such t h a t  upper t h r u s t  shee t s  t rave led  
r e l a t i v e l y  northward over lower shee t s .  Total  displacement of rock u n i t s  
across  t h r u s t  f a u l t s  was grea 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  shee 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. This is 
e spec i a l l y  evident  i n  Mississ ippian rocks which appear t o  have had more 
complex f a c i e s  pa t t e rns  i n  t h e i r  o r i g i n a l  basins of deposi t ion than younger 
rock u n i t s .  Numerous t i g h t  f o l d s ,  many with southward-dipping a x i a l  planes,  
were a l s o  developed i n  the rocks during the  t h r u s t i n g  period. After  the  time 
of major t h r u s t  displacement (pos t  l a t e  Albian) ,  add i t i ona l  tectonism warped 
the  t h r u s t  shee ts  i n t o  broad fo ld s  c u t  by some high angle  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  order  t o  descr ibe  our understanding of' the  complex s t r a t i g r aphy  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 a r e  
grouped i n t o  both the named sequences and al lochthons shown i n  f i gu re  2. On 
t h i s  map, t h e  word "sequencen is used as 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 deposited contiguously o r  
a group of assoc ia ted  and d i s t i n c t i v e  igneous rocks which have wide geographic 
ex t en t ,  Thrust shee t s  t h a t  contain the same or  similar sequences are here in  
grouped toge ther  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  "al lochthonsn.  I n  c o n t r a s t ,  
previous r epo r t s  o f ten  use the same terms, such as " th rus t  t e c ton i c  unitw, 
" s t r u c t u r a l  sequenceI1, o r  " th rus t  sequence", f o r  both l i t ho - s t r a t i g r aph ic  and 
tec tono-s t ra t ig raphic  un i t s .  Th i s  previous terminology can be confusing 
because t h e r e  is commonly a l ack  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. Figure 3 compares the named al lochthons on t h i s  map with 
analogous terminology used i n  o ther  r epo r t s .  

Various pa r t s  of the same sequence a r e  commonly superimposed seve ra l  
times i n  adjacent  t h r u s t  shee t s .  FauJ.ts t h a t  bound t h r u s t  shee t s  may occur a t  
any horizon wi th in  a sequence, so t h a t  each t h r u s t  sheet  usual ly  contains  only 
pa r t  of a complete sequence. Thrust f a u l t s  t h a t  s epa ra t e  t h r u s t  shee t s  with 
d i f f e r e n t  sequences a r e  mapped a s  "intersequence t h r u s t  f a u l t s v ,  and those 
t h a t  s epa ra t e  t h r u s t  shee t s  with t h e  same sequence a r e  mapped as 
"intrasequence t h r u s t  f au l  tsN . 

Thrust shee ts  with the  same sequence almost always occur i n  t he  same 
s t r u c t u r a l  s tack ing  pos i t ion  r e l a t i v e  t o  t h r u s t  shee t s  with d i f f e r e n t  
sequences. This r e l a t i onsh ip  has permitted us to cons t ruc t  the  general ized 
model f o r  t h e  s tack ing  pos i t ions  of t he  var ious al lochthons and sequences 
shown i n  f i gu re  2. This model shows the  r e l a t i v e  s t r u c t u r a l  pos i t i on  of the 
al lochthons,  and a schematic e a s t  t o  west c ros s  s e c t i o n  of t h e  Misheguk 
Mountain quadrangle showing the 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 within each al lochthon.  We be l ieve  t h a t  t h e  s implest  and 
most probable way t o  recons t ruc t  the  o r i g i n a l  depos i t iona l  pos i t ions  of the  
sequences is t o  unstack t h e  a l lochthons i n  a r egu la r  manner such t h a t  upper 
a l lochthons a r e  success ive ly  unstacked south of lower al lochthons.  When t he  
sedimentary sequences a r e  unstacked i n  t h i s  way, t h e  sequences i n  t h e  Nuka 
Ridge al lochthon would have been deposited f a r t h e s t  t o  the  south and the  
sequence i n  t h e  Brooks Range al lochthon f a r t h e s t  t o  t h e  north.  The igneous 



STRUCTURAL STRATSGRAPHIC NOMENCLATURE 

NOMENCLATURE ( V E R T I C A L  POSkTION OF SEQUENCES IS  STRUCTURAL NOT STRATIGRAPHSC) 

IPNAVIK R I V E R  IPbdAVlK SEQUE 
ALLOCHTHON (4 )  NACHRALlK 

LLY RIVER 

WULlK SEQUENCE 

F i g u r e  2.--Diagram showing t h e  u s u a l  s t a c k i n g  p o s i t i o n s  of t h e  s t r u c t u r a l  u n i t s  ( a l l o c h t h o n s ,  1 
l o w e s t  and 7 h i g h e s t )  and s t r a t i g r a p h i c  u n i t s  ( s equences )  i n  t h e  south h a l f  o f  the 
Misheguk Mountain quadrangle .  Although t h e  base  of t h e  Brooks Range a l l o c h t h o n  is 
no t  exposed i n  t h e  quadrang le ,  i t  is a l s o  a l l o c h t h o n o u a  (Mull and o t h e r s ,  1976; Mul l  
and T a i l l e u r ,  1977). L a t e r a l  and v e r t i c a l  p o s i t i o n s  o f  s t r a t i g r a p h i c  and igneous  
sequences  a r e  shown by a s c h e m a t i c  c r o s s  s e c t i o n  from west t o  east a c r o s s  the quadrang le .  



Figure  3.--Comparison o f  a l l o c h t h o n s  i n  t h i s  r e p o r t  with equ iva l en t  s t r u c t u r a l  u n i t s  of o t h e r  a u t h o r s  
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Hisheguk Nisheguk His hegu k Hisheguk Not d i s t i n -  Hisheguk 
Mountain Mountain Mountain sequence guished Mountain 
a l l o c h  thon t h r u s t  t h r u s t  t h r u s t  

sequence sequence sequence  

Copter Peak Copter Peak Not d i s t i n -  His heguk Not d i s t i n -  Hisheguk 
a l l o c h t  hon t h r u s t  guiahed sequence guished Mountain 

sequence t h r u s t  
sequence  

Nuka Ridge Huka Ridge Not d i a t l n -  Nuka Not d i s t i n -  Nuka Ridge 
a l l o c h  thon t h r u s t  guished sequence guf shed t h r u s t  

sequence sequence  

U l t r a b a s i c  Misheguk Not d i s t i n -  
p lu ton  t h r u s t  guished 
sequence t e c t o n i c  

u n i t  
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sequence t e c t o n i c  

u n i t  

Nuka Ridge Nuka Ridge Nuka Rldge 
sequence t h r u s t  sequence 

t e c t o n i c  
u n i t  

Ipnavik  R ive r  Ipnavlk  River  Ipnavik  R ive r  Ipnavik  Not d l s t i n -  Ipnav ik  Ipnavik  Ipnavik  I pnavl k 
a l l o c h  thon t h r u s t  t h r u s t  sequence guished R ive r  t h r u s t  sequence t h r u s t  sequence 

sequence sequence sequence  t e c t o n i c  
unit 

Kelly  R ive r  Ke l ly  River  Ke l ly  River  Ke l ly  Not d i s t i n -  K e l l y  River  De Long Ke l ly  Hot d i s t i n -  
a l l o c h  thon t h r u s t  t h r u s t  sequence guished t h r u s t  sequence t h r u s t  guished 

sequence sequence sequence  t e c t o n i c  
u n i t  

P i c n i c  Creek P i c n i c  Creek Kuruk Creek Not d l a t i n -  Not d i s t i n -  Northwestern Not d i s t i n -  Wulik Sequence 
a l l och thon  t h r u s t  t h r u s t  guished guished Brooks guished t h r u s t  a t  Klligua 

sequence sequence Range t e e  t o n i c  River  ( e a s t -  
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F o o t h i l l s  
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Assemblage 
on Drench- 
water  Creek 

Mount Bupto 
( e a s t e r n  
f a c i e s  1 



sequences of the Copter Peak and Misheguk Mountain al lochthons were probably 
formed south of t h e  sequences i n  t h e  Nuka Ridge al lochthon.  The approximate 
r e l a t i v e  l oca t ions  of the sequences p r i o r  t o  t h r u s t  d i s loca t ion  can be viewed 
on t h e  r i g h t  s i d e  of f i gu re  2 i f  each lower sequence is considered t o  have 
been located contiguously nor th  of the adjacent  sequence ( s ) above. 

Although post-Early Cretaceous e ros ion  removed l a r g e  p a r t s  of t h e  upper 
a l lochthons from the a rea ,  they were never continuous across  t he  quadrangle, 
as shown on f i gu re  2. Ins tead ,  t h e  al lochthons a r e  commonly i n  t h e  form of 
l a r g e  lens-shaped bodies or  folded shee t s  from a few hundred meters t o  tens  of 
ki lometers  across  and from a few meters t o  a ki lometer  o r  more i n  th ickness ,  
I n  most v e r t i c a l  s ec t i ons  some of the al lochthons a r e  absent and o thers  are 
i n t e r n a l l y  repeated by intrasequence t h r u s t  f a u l t s .  Some al lochthons t h i n  o r  
pinch out  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  par ts  of 
some shee t s  were d isp laced  northward by g rav i ty  g l i d i n g  o r  t h a t  a complex 
fo ld ing  and t h r u s t  f a u l t i n g  process operated. 

I n  a  few places  a  s t r u c t u r a l l y  lower al lochthon,  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  folded over an al lochthon reg iona l ly  known t o  
be  s t r u c t u r a l l y  higher .  For example, a t  t h e  western end of t he  Poktovik 
Mountains on the southwestern Misheguk Mountain quadrangle map ( l a t  68'4.5 IN. , 
long 161°20tW.), t h e  Ipnavik River a l lochthon is t h r u s t  over t h e  Copter Peak 
al lochthon.  Along the  e a s t  s i d e  of upper T r a i l  Creek on the  south-central  
Misheguk Mountain quadrangle map ( l a t  68'30 I N . ,  long 160~20~W.  ) , t h e  Kelly 
River a l lochthon is t h r u s t  over the  Ipnavik River a l lochthon.  Also, along the  
middle pa r t  of t h e  Anisak River on t h e  southeas te rn  Misheguk Mountain 
quadrangle map (lat 68'26.5 I N . ,  long 159'29 W. ) , the  Kelly River a l lochthon i s  
l o c a l l y  t h r u s t  OP folded over t h e  Ipnavik River a l lochthon.  See t h e  
appropr ia te  geologic map or  f i g u r e  4 f o r  geographic l oca t ions .  However, these  
examples cover only a small a r ea  on t h e  maps, and they appear t o  be unusual. 

I n  addi t ion  t o  abrupt f a c i e s  changes across  intersequence t h r u s t  faults, 
t h e r e  a r e  a l s o  more gradual 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 not iceable  i n  t h e  Late  Mississ ippian and Early Pennsylvanian rocks.  
Where two s imi l a r  sequences occur a t  about t he  same s t r u c t u r a l  l e v e l ,  they 
were probably deposited contiguously and displaced about t h e  same amount by 
t h r u s t  f a u l t s .  I n  such cases ,  the two similar sequences are grouped i n t o  the  
same al lochthon.  For example, t h i s  kind of gradual  f a c i e s  change occurs  i n  an 
approximate east-west d i r ec t i on  between an ea s t e rn  f a c i e s  , the  Endicot 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 the r s ,  1966) and a 
western f a c i e s ,  the Key Creek sequence ( t h i s  map) which compose the  Brooks 
Range al lochthon i n  t h e  c e n t r a l  and western Brooks Range (Mayfield and o the r s ,  
1978). Within the Misheguk Mountain quadrangle, the  E l i  sequence and Kelly 
sequence a r e  grouped i n t o  t h e  same al lochthon,  because they a r e  composed of 
similar sequences which occur a t  approximately t he  same s t r u c t u r a l  l eve l .  
Where t he  two sequences a r e  i n  t h r u s t  f a u l t  contact  south of Kuruk Creek 
(southwestern Misheguk Mountain quadrangle map), the  E l i  sequence is 
s t r u c t u r a l l y  h igher  suggest ing t h a t ,  i n  t h i s  a rea ,  t h e  Kelly sequence was 
deposi ted nor th  of the E l i  sequence. Map units i n  t he  Eli sequence a r e  
d i s t inguished  from those  i n  t h e  Kelly sequence by an "efi which folLows t h e  
al lochthon number i n  the  map symbol. Facies  changes not separated by t h r u s t  
f a u l t s  of major displacement a l s o  probably occur between t h e  P i cn i c  and Wulik 
sequences and the  Ipnavik and Nachralik Pass sequences. These a r e  discussed 
i n  t h e  next section. 
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!!lo j Loaatlon of  gaologle atatlona 160° 

Figure 4.--Map showing locations of f i e ld  traverses used by the  geologists who 
compiled t h i s  map and areas of geologic mapping from other studies 
which are reinterpreted for  this report.  



Map symbols f o r  rock u n i t s  a r e  numbered f o r  easy i d e n t i f i c a t i o n  of each 
a l loch thon .  If i n d i v i d u a l  map u n i t s  a r e  colored by t h e  numbers, a t e c t o n i c  
map showing a l l o c h t h o n s  w i l l  r e s u l t ;  i f  they a r e  colored by l e t t e r  symbols, a 
map showing l i t h o l o g i c  u n i t s  w i l l  r e s u l t .  

UNCERTAIN RELATIONSHIPS BETWEEN ALLOCHTHONS AND SEQUENCES 

Where ou tc rops  are poor or  where f a c i e s  changes may have been r e l a t i v e l y  
r a p i d ,  c o n t i n u i t y  between sequences i n  similar s t r u c t u r a l  p o s i t i o n s  may be 
d i f f i c u l t  o r  impossible  t o  e s t a b l i s h .  For  example, t h e  P i c n i c  Creek 
a l l o c h t h o n  has  two l i t h o l o g i c a l l y  similar s t r a t i g r a p h i c  sequences,  c a l l e d  t h e  
Wulik and P i c n i c  sequences.  I n  t h e  sou thern  p a r t  of t h e  Misheguk Mountain 
quadrangle ,  t h e  Wulik sequence is mapped on ly  west of 161' l o n g i t u d e  and the 
P i c n i c  sequence i s  mapped on ly  e a s t  of 161' long i tude .  Because t h e  
d i f f e r e n c e s  i n  t h e s e  s t r a t i g r a p h i c  sequences are probably due t o  g r a d a t i o n a l  
iacies changes, r a t h e r  than  s e p a r a t i o n  by major t h r u s t  f a u l t s ,  they  a r e  mapped 
as s e p a r a t e  sequences wi th in  t h e  same a l loch thon .  

Within t h e  Ipnav ik  River a l l o c h t h o n ,  mafic sil ls a r e  r a r e  west of t h e  
Kugururok River and common east of t h e  Kugururok River .  S i l l s  a r e  a l s o  r a r e  
i n  what appears  t o  be a lower t h r u s t  s h e e t  of t h e  Ipnav ik  River a l l o c h t h o n  
east of the  Kugururok River .  The sequence of rocks  wi th  few mafic sills is 
c a l l e d  t h e  Nachral ik  Pass sequence,  and t h e  one wi th  numerous mafic s i l ls  is 
c a l l e d  t h e  Ipnav ik  sequence ( f i g .  2 ) .  These two similar sequences a r e  
d i s t i n g u i s h e d  w i t h i n  t h i s  a l l o c h t h o n ,  because t h e  presence o r  absence of mafic  
sills could have important s t r u c t u r a l  i m p l i c a t i o n s  i n  some areas. The 
Nachral ik  Pass sequence is d i s t i n g u i s h e d  by map symbols t h a t  have t h e  l e t t e r  
"nt1 fol lowing t h e  a l loch thon  number. For example,. t h e  rock u n i t  PMc4, i n  t h e  
Nachral ik  Pass sequence is 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  rock u n i t  PMc4 
i n  t h e  Ipnav ik  sequence. 

The Nachral ik  Pass sequence is a l s o  1 i t h o L o g i c a l l y  s i m i l a r  t o  t h e  P i c n i c  
sequence. I n  p laces  where t h e  Ke l ly  sequence does not  occur  between t h e  
P i c n i c  and Nachral ik  Pass sequences,  such as t h e  c e n t r a l  p a r t  of t h e  Misheguk 
Mountain quadrangle,  it is d i f f i c u l t  t o  d i s t i n g u i s h  between them. There is a 
p o s s i b i l i t y  t h a t  t h e s e  two sequences may be t h e  same sequence which has been 
t h r u s t  i n t o  d i f f e r e n t  s t r u c t u r a l  l e v e l s .  However, i t  is more l i k e l y  t h a t  t h e  
P i c n i c  and Nachral ik  Pass sequences were depos i t ed  r e s p e c t i v e l y  n o r t h  and 
sou th  o f  t h e  Ke l ly  and E l i  sequences,  wi th  t h e  P i c n i c  sequence depos i t ed  near  
t h e  Wulik sequence and t h e  Nachral ik  Pass sequence depos i t ed  near  t h e  Ipnav ik  
sequence,  a s  shown i n  f i g u r e  2. 

The Bogie and B a s t i l l e  sequences occur i n  t h e  same s t r u c t u r a l  l e v e l ,  
beneath t h e  Copter Peak a l l o c h t h o n  ( i f  i t  is p r e s e n t ) ,  and above t h e  Ipnav ik  
River a l loch thon  and o t h e r  under lying a l l o c h t h o n s .  For t h i s  reason,  both 
sequences a r e  inc luded  i n  t h e  Nuka Ridge a l loch thon .  The two sequences,  
a l though similar i n  many r e s p e c t s ,  appear t o  have some s t r a t i g r a p h i c  
d i f f e r e n c e s .  The Nuka Formation i n  t h e  Bogie sequence is under la in  by t h e  
Kayak Sha le ,  whereas p o s s i b l y  coeval  rocks  t o  t h e  Nuka Formation i n  t h e  
B a s t i l l e  sequence a r e  conformably under la in  by l imestone o r  s i l t y  and sandy 
l imestone.  The Bogie sequence is t h e  on ly  sequence i n  which a  rock u n i t  ( t h e  
Nuka  orm mat ion) under lying t h e  E t i v l u k  Group may be as young as Permian, The 
l imestone u n i t  under lying t h e  E t i v l u k  Group i n  t h e  B a s t i l l e  sequence ( u n i t  
MD15) has not been p r e c i s e l y  dated wi th  f o s s i l s  and is ass igned  i ts age on t h e  



b a s i s  t h a t  i t  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  wi th  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 f u r t h e 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 par t  of  u n i t  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, 
should  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  MD1 is not  younger than Devonian 9 i n  age ,  then  it is p o s s i b l e  t h a t  t h e  Nuka Format on and Kayak S h a l e  were 
depos i t ed  above u n i t  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  Bastille sequence and Nuka Formation a r e  
not  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  o f  i n t r u s i o n  of 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 t 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 .  The 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 ,  w i th  t h e  Misheguk on top. No 
remnants of the Misheguk-type rocks  are 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 thoq .  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 
Patton and o t h e r s  (1 9 7 7 ) ,  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  o f  t h e  same o r i g i n .  The basement upon which t he  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 imestone,  o r  i t  is 
not  preserved.  The pe t ro logy  of  t h e  Misheguk Mountain a l l o c h t h o n  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, Zimrnerman and Sous tek ,  1979),  i n d i c a t i n g  t h a t  it 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 
a r e  no longer  preserved i n  t h e  quadrangle.  

We wish t o  acknowledge R .  C. Crane (of  Standard O i l  of C a l i f o r n i a )  f o r  
p rov id ing  us  wi th  d e t a i l e d  in fo rmat ion  about  some ou tc rops  t h a t  we d i d  no t  
v i s i t ,  and Crane and C. G. Mull f o r  h e l p f u l  d i s c u s s i o n s  about t h e  s t r u c t u r a l  
e v o l u t i o n  of t h e  western  Brooks Range. 

FOSSIL TABLE 

Table  1  is a  list 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 the  area 
encompassed by t h e  sou th -cen t ra l  Misheguk Mountain quadrangle  geology map. 
Most f o s s i l s  were c o l l e c t e d  i n  t h e  summer of  1978 d u r i n g  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 f o s s i l  
c o l l e c t i o n s  d a t i n g  back t o  t h e  1960 t s .  A few of  the 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 1.--Selected f o s s i l s  from s o u t h - c e n t r a l  Misheguk Mountain quadrangle  

Map F i e l d  
number number 

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

number 

Map 
unit 

F o s s i l  
type  

I d e n t i f i e d  by 

1 78Ek62 68O32 ' 18" 1 60°1 9 ' 00" -- Pennsylvanian t o  I% Ps2 R a d i o l a r i a  
Ear ly  Permian 

2 78Cx29 C 68O32'04" 1  60'15 '05" -- Late  M i s s i s s i p p i a n  PMc2 R a d i o l a r i a  
t o  Ear ly  Permian, 
probably Pennsyl- 
vani an  

Ear ly  Pennsylvanian JIFe2/ R a d i o l a r i a  
@Me2 
c o n t a c t  

Ear ly  Pennsylvanian m e 2 /  Conodonts 
(Morrowan) PMc2 

c o n t a c t  

Pennsylvanian t o  'PC IPS, R a d i o l a r i a  
Permian 

Mesozoic neb R a d i o l a r i a  

Late  T r i a s s i c  JPe4 R a d i o l a r i a  

Mesozoic .We4 R a d i o l a r i a  

La te (  7) T r i a s s i c  JPe4 R a d i o l a r i a  

Mesozoic JPeU R a d i o l a r i a  

B. K .  Holdsworth 

8. L. Murchey 

B. K.  Holdsworth 

B .  R. Wardlaw 

3. L. Murchey 

B .  L .  Murchey 

B. L. Murchey 

B .  L.  Murchey 

B. K.  Holdsworth 

B .  L.  Murchey 

La te  T r i a s s i c  JPeqn R a d i o l a r i a  B. K. Holdsworth 
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DESCRIPTION OF MAP UNITS 
(As t e r i sks  i d e n t i f y  map u n i t s  exposed i n  south-central  

M i s  heguk Mountain quadrangle ) 
S u r f i c i a l  Deposits 

ACTIVE ALLUVIAL DEPOSITS (Quaternary)--Unconsolidated s i l t ,  sand, 
and grave l  which is a c t i v e l y  reworked during stream f loods.  
Surfaces marked by sparse vegetation i n  moat places  

GLACIAL MORAINE DEPOSITS (Quaternary)  

SURFICIAL DEPOSITS, U N D I V I D E D  (Quaternary)--Includes tundra,  s o i l ,  
l a c u s t r i n e ,  t a l u s ,  and glacial  depos i t s  

TERRACE DEPOSITS (Quaternary )--1nac t i v e  a l l u v i a l  depos i t s  composed 
of s i l t ,  sand, and gravel at  o r  above present  h igh water s tage .  
Surface covered by s t a b l e  vegetat ion 



Allochthonous Rocks 
Key Creek sequence 

Named f o r  c h a r a c t e r i s t i c  exposures along Key Creek ( l a t  68'8 l N . ,  long 162'29 l W. 1, 
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 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  part of the  
Brooks Range al lochthon.  

KO,* OKPIKRUAK FORMATION (Cretaceous)--Gray mudstone with minor amounts of 
thin-bedded wacke. Contains Ear ly  Cretaceous 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  

m i  MAFIC IGNEOUS ROCKS ( J u r a s s i c  t o  Devonian)--Mafic igneous d ikes  t h a t  
cu t  Hunt Fork Shale  and und i f f e r en t i a t ed  p a r t s  of the Noatak 
Sandstone and Kanayut Conglomerate. Age is uncer ta in  

mel* ETIVLUK GROUP ( J u r a s s i c  t o  Pennsylvanian)--Gray che r t  with minor 
amounts of sha l e ;  weathers t o  shades of brown, yellow, gray,  green, 
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 pa r t .  Consis ts  of: 

JTo * OTUK FORMATION ( J u r a s s i c  and Triassic)--Light  gray t o  dark gray 
che r t  with t h i n  s i l i c e o u s  s h a l e  pa r t i ngs  (Mull and o the r s ,  
1982). Upper pa r t  contains  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  Light brown- and green- 
weathering r i nd  on cher t  beds, and commonly has a few carbonate 
beds. Lower pa r t  has 5 m i n t e r v a l  of black che r t  which resembles 
Carboniferous che r t ,  Chert contains  T r i a s s i c  r ad io l a r i ans .  
Deposi t ional  th ickness  is approximately 30-50 m. Base is 
probably grada t iona l  i n t o  the  Siksikpuk Formation 

%Ips,* SIKSIKPUK FORMATION (Triassic t o  Pennsylvanian)--Gray che r t  and 
gray,  o l i ve ,  and maroon s i l i c e o u s  sha le .  Middle pa r t  of u n i t  is 
mostly s h a l e  which grades both up and down i n t o  well-bedded gray 
che r t  with t h i n  s i l i c e o u s  s h a l e  par t ings .  Mammillary bedding 
s t r u c t u r e s  l o c a l l y  common. Chert conta ins  Pennsylvanian t o  
T r i a s s i c  r ad io l a r i ans .  Deposi t ional  thickness  is approximately 
40-60 m. Base contains  bedded che r t  which appears t o  be 
grada t iona l  i n t o  the Kuna Formation, and one o r  more prominent 
orange- and yellow-weathering clay-r ich horizons (bentoni te?)  
t h a t  have reg iona l  extent  

PMkl* KUNA FORMATION (Pennsylvanian and Mississippian)--Black carbonaceous 
s h a l e  with subordinate  interbedded black chert; has  a few beds of 
gray t o  dark gray, medium- t o  fine-grained limestone (Mull and 
o thers ,  1 982). Chert predominates over s h a l e  in top 10 rn of 
un i t .  Shale i n  lower part of t en  weathers t o  a b lu i sh  s i lver  
sheen. Chert contains  r ad io l a r i ans  and is c o r r e l a t i v e  with black 
che r t  of Late Mississ ippian t o  Pennsylvanian age i n  P i cn i c  Creek 
al lochthon;  l imestone contains  r a r e  brachiopods and Mississ ippian 
conodonts. Radiolar ians  from beds near top  i n d i c a t e  an Ear ly  t o  
Middle Pennsylvanian age and conodonts from limestone beds i n  lower 



p a r t  i n d i c a t e  an E a r l y  t o  La te  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  MI,) o r  g r a d a t i o n a l  i n t o  t h e  Kayak Sha le  

PMv FELSIC VOLCANIC ROCKS (Pennsylvanian and ( o r )  Miss iss ippian)- -  
I n c l u d e s  hypabyssal  i n t r u s i v e  rocks .  B i o t i t e  latite or  a n d e s i t e  i n  
exposures  west of 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)  

PMvc VOLCANICLASTIC ROCKS (Pennsylvanian and ( o r )  Mississippian)--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  f ragments .  
Commonly coarse-grained l imes tone  w i t h  d isseminated l i g h t  green 
c h l o r i t i c  minera l s .  Unit  has s p a r s e l y  d i s t r i b u t e d  and strongly 
a l t e r e d  maf ic  ( 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 as Carboniferous  because o f  apparen t  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 I , *  LIMESTONE (Mississippian)--Gray,  medium-grained l imes tone  w i t h  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 Wachsrnuth 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 .  L o c a l l y  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 (Miss iss ippian)- -Dark g r a y  and black s h a l e  wi th  
in te rbedded  rus ty-weather ing f o s s i l i f e r o u s  l imes tone  and p y r i t i c  
i r o n s t o n e  concre t ions .  L o c a l l y  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 -g ra ined  sands tone  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 i m a t e d  t o  vary from 10 t o  more than 40 
m. I n  some a r e a s ,  such as around Ginny Creek (southwestern  
Misheguk Mountain quadrangle  map) or  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 Formation. 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 

M"l UTUKOK FORMATION (Mississippian)--Gray , coarse-gra ined l imes tone  w i t h  
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.  L o c a l l y  
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 fralynents. 
L o c a l l y  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  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 at  t h e  mouth of Nimiuktuk River  and a t  west 
end of Ginny Creek lead-zinc  d e p o s i t  



MDn, f NOATAK SANDSTONE AND KANAYUT CONGLOMERATE, UNDIVIDED (Mississ ippian 
and Devonian)--1nterbedded f ine-  t o  coarse-grained, well-indurated 
sandstone, sil t s t one ,  and sha l e ,  commonly rusty-weathering. Has a 
few t h i n  conglomerate beds. Marine calcareous sandstone beds 
l o c a l l y  contain Late Devonian c r ino ids  and brachiopods. Top is  
also probably time equiva len t  t o  nonmarine sands tone t h a t  conta ins  
Mississ ippian plant  f o s s i l s  Lepidodendropsis s p ,  (S. B. Mamay, 
wr i t t en  comun., 1976) i n  Howard Pass quadrangle and St igmaria  
varrucosa (Smith and Mertie, 1930) i n  K i l l i k  River quadrangle. 
Deposi t ional  th ickness  is probably greater than 200 m. Base is  
grada t iona l  i n t o  t he  Hunt Fork  Shale  

IYDS 1 SANDSTONE (Mississ ippian and ( o r )  Devonian)--Well-indurated, medium- 
t o  thick-bedded, medium-grained quar tz  sandstone. Commonly appears 
black or dark gray from covering of black l i chens .  In te r tongues  
with the  Noatak Sandstone, and may be p a r t l y  equivalent  t o  
sandstone of t h e  Kanayut Conglomerate. Deposi t ional  th ickness  
probably less than 30 m 

Dhf * HUNT FORK SHALE (Devonian)--Shale, s l a t e ,  and p h y l l i t e  with l e s s e r  
amounts of well-indurated, t h i n  interbedded s i l t s t o n e  and ffne-  
grained sandstone. Calcareous beds have a few impressions of Late  
Devonian c r ino ids  , brachiopods, and cephalopods . Deposi t ional  
thickness  probably g r e a t e r  than 300 m. Base not exposed i n  map 
area  



Wulik sequence 

Named f o r  c h a r a c t e r i s t i c  exposures  a l o n g  t h e  upper Wulik River ( l a t  68'21' N . ,  
l ong  163' W. ) , 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  are 
p a r t  of the  P i c n i c  Creek a l loch thon .  Th i s  sequence is on ly  mapped west of 
l o n g i t u d e  1 61 OW. on t h e  southwestern  Misheguk Mountain quadrangle  map. 

K02 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  varies from 0 t o  more than  200 m 
wi th  an unconformity at  base.  Depos i t iona l  thickness 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  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  S iks 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 .  Inc ludes :  

1 Ps2  S I K S I K P U K  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  Early 
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 

PMc2 BLACK CHERT (Pennsylvanian and M i s s i s s i p p i a n  )--Well- bedded black 
c h e r t  wi th  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 surfaces. Chert  con ta ins  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  M12) 

M12 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 f l aggy  t o  p l a t y ,  
Contaf n s  La te  M i s s i s s i p p i a n  Foraminif  era. 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  Ms2) 

Ms2 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 rn. 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  

Mu2 UTUKOK FORMATION (Mississippian)--Buff-weathering l imes tone ,  sandy 
l imestone,  and sandstone.  Mapped o n l y  n o r t h  of lower  Kagvik Creek 
(southwestern  Misheguk Mountain quadrangle  map). Contains Early 
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 m. Depos i t iona l  c o n t a c t  on t h e  Noatak 
Sandstone 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  

MDn2 NOATAK SANDSTONE (Miss i s s ipp ian  and Devonian)--Light brown, well-  
bedded, medium- t o  f ine-gra ined sandstone.  Only exposures  l o c a t e d  
s o u t h  of  Kuruk Creek and n o r t h  of  lower  Kagvik Creek (southwestern  

Th ic  ess i n  ou tc rop  is :$:s,kbdo&tt6nmq%P~"a@L,ei!a~bt e x p o s 9  



Ds12 SANDSTONE, SHALE, AND LIMESTONE (Devonian )--These l i t h o l o g i e s  a r e  
interbedded and occur i n  only a few i so l a t ed  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 ul t ramaffc  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 La te  
Devonian clast ic  rocks of t h e  Noatak Sandstone and carbonate rocks 
of t h e  Baird Group. Limestone beds contain numerous well-preserved 
Late  Devonian brachiopods. Thickness i n  outcrop is approximately 
150 m 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  68'331 N . ,  
l ong  159'1 7 l  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 2 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  are 
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  1 61 OW. 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. 

KO** OKPIKRUAK FORMATION (Cretaceous)--Gray mudstone w i t h  minor amounts of 
thin-bedded, f ine -g ra ined  wacke. Conta ins  E a r l y  Cretaceous  
pelecypod, Buchia;  lower part 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  500 m with  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  

me2* ETfVLUK 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 .  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 :  

J%bZ* OTUK FORMATION ( J u r a s s i c  and Tr iass ic ) - -L igh t  t o  da rk  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 .  L o c a l l y  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  S iks ikpuk  
Formation 

a PS,* SIKSIKPUK FORMATION ( T r i a s s i c  t o  Pennsylvanian )--Olive gray and 
maroon c h e r t  and s i l i c e o u s  s h a l e .  Chert  has  Pennsylvanian t o  
Permian r a d i o l a r i a n s .  Depos i t iona l  th ickness  is approximate ly  
40-60 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  PMc2) 

tPMc2* BLACK CHERT (Pennsylvanian and Mississippian)--well-bedded.  Conta ins  
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 top.  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 Shale 

Mk2* KAYAK SHALE (Mississippian)--Brown t o  b lack,  f ine-gra ined s i l t s t o n e  
and shale with  orange-weathering i r o n s t o n e  concre t ions .  Some tan-  
weather ing,  t h i n  l imes tone  beds. Thickness i n  ou tc rop  i s  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 along t h e  Kel ly  River ( l a t  68'13' N . ,  
long 1 6 2 ~ 3 0 '  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  a r e  che 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 J u r a s s i c .  Thickness i n  outcrops va r i e s  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 chert with s i l i c e o u s  
shale 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 cher t  with a few 
interbedded limestones near top  conta ins  T r i a s s i c  pelecypod, 
Monotis and T r i a s s i c  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 .  Depositional thickness  is approximately 30-40 
m. Base is probably grada t iona l  i n t o  t h e  Siksikpuk Formation 

- 

'PC Ps3* SIKSIKPUK FORMATION ( T r i a s s i c  t o  Pennsylvanian)--Gray che r t  and 
gray, o l i ve ,  and maroon s i l i c e o u s  sha l e .  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 
similar 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 Fomat ion  could be a disconformity 

Mt3* TUPIK FORMATION (Mississippian)--Approximately equal amounts of 
interbedded fine-grained l i g h t  gray l imestane and black che r t .  A 
sparse fossil 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 t ema t i ca l l y  sampled f o r  f o s s i l s  and may prove t o  be 
Pennsylvanian i n  age. Depositional t h i c h e s s  is l e s s  than 30 m. 
Base is grada t iona l  i n t o  t h e  Kogruk Formation 

Mko3* KOGRUK FORMATION (Mississippian)--Light gray-weathering limestone 
with black che r t  nodules and l enses .  Common f o s s i l s  are 
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  
thickness  varies from about 30 m west of Nimiuktuk River  i n  t he  
southeastern part 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 Fomat ion  

Mu3* UTUKOK FORMATION (Mississippian)--Buff-weathering limestone, sandy 
limestone, and fine-grained sandstone with a few t h i n ,  gray s h a l e  
beds. Contains numerous Ea r 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  ou tc rop  is less than  100 a. Basal c o n t a c t  is u s u a l l y  
a t h r u s t  fault 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 reg ion  ( s o u t h e a s t e r n  M i s  heguk Mountain 
quadrangle  map) 

Db3* BAIRD GROUP (Devonian)--Medium t o  thick bedded, light gray l imes tone  
and dolomite.  Most exposures  a r e  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  th ickness  of approximate ly  100 m 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  
fau l t s  



Eli 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  drainage 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 
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 
belong t o  par t  of the Kelly River a l lochthon;  t he  subsc r ip t  number 3 is 
followed by t h e  l e t t e r  "elv 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 inguished  from those i n  the  Kelly sequence. 

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-size conglomerate clas ts a r e  l imestone, che r t ,  g r an i t e ,  and 
mafic igneous rocks. Lower pa r t  may be Late Ju ra 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. Depositional thickness  is probably v a r i a b l e  

me3,* ETIVLUK GROUP ( J u r a s s i c  t o  Pennsylvanian)--Well-bedded gray cher t  
with s i l i c e o u s  s h a l e  par t ings .  Chert contains  r ad io l a r i ans .  
Consis ts  of:  

OTUK FORMATION ( J u r a s s i c  and Triassic)--Gray che r t  t h a t  commonly 
weathers brown or yellowish brown and has cream-colored bed 
su r f aces  i n  upper par t .  Contains T r i a s s i c  pelecypod, Monotis, 
and r ad io l a r i ans .  Mapped i n  only a few small outcrops north and 
northwest of  Misheguk Mountain (southwestern and south-central  
Misheguk Mountain quadrangle maps). Thickness i n  outcrop is 
approximately 20 m; depos i t iona l  contact  on t he  Siksikpuk 
Formation is not exposed but is i n f e r r e d  from reg iona 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  

1 I P s ~ ~ *  SIKSI KPUK FORMATION ( T r i a s s i c  t o  Pennsylvanian )--Gray and maroon 
che r t  and sha le .  Chert contains  r a d i o l a r i a n s ,  Depositional 
th ickness  is estimated 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  with similar rocks i n  s t r u c t u r a l l y  lower sequences 

Mt3,* TUPIK FORMATION (Mississippian)--Medium-grained, l i g h t  gray limestone 
with 25-50 percent nodular t o  bedded black che r t .  Depositional 
th ickness  is approximately 20 a. Base is grada t iona l  i n t o  t h e  
Kogruk Formation 

Mko3,* KOGRUK FORMATION (Mississ ippian )--Light gray-weathering limes tone 
w i t h  black chert nodules and lenses .  Comon f o s s i l s  are Late 
Mississ ippian co ra l s ,  c r i no ids  , brachiopods , and Foraminif era .  
Deposi t ional  th ickness  is approximately 250 m. Base is grada t iona l  
i n t o  m i c r i t i c  l imestone ( u n i t  Mm13,) 

Mm13e M I C R I T I C  LIMESTONE (Mississippian)--Light t o  dark 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 imestone and l e s s e r  thin-bedded 
or  nodular black che r t .  Only mapped west of Kugururok River 
(southwestern Misheguk Mountain quadrangle map) where i t  probably 
i n t  ertongues with t h e  Kogruk Formation. Upper p a r t  l o c a l l y  
contains  Late  Mississ ippian brachiopods , bryozoans , and 
Foraminif e ra .  Lower pa r t  conta ins  La te  Devonian t o  Ear ly  
Mississ ippian Foraminifera.  Deposi t ional  thickness  is l e s s  than 



500 m. Base l i e s  on a t h i n  tongue of the Utukok Formation north of 
Avan H i l l s  mafic and u l t ramaf ic  complex; e a s t  of t he  complex, i t  
may l i e  conformably on limestone of the  b i r d  Group 

M"3ei UTUKOK FORMATION (Mississ ippian)  --Buff-weathering limestone and 
l o c a l l y  calcareous,  iine- grained sandstone. Contains brachiopods , 
c r ino ids ,  and co ra l s .  May represen t  a t h i n ,  discontinuous tongue 
below the  Kogruk Formation o r  m i c r i t i c  l imestone ( u n i t  M a 3 , ) ,  and 
may not have been deposited i n  some places  i n  t h i s  sequence. 
Deposi t ional  thickness  probably ranges from 0 t o  g rea t e r  than 30 
m. Base is probably grada t iona l  i n t o  Baird Group 

Db3,* BAIRD GROUP (Devonian)--Light g r a y  l imestone and d a r k  gray dolomite 
( T a i l l e u r  and o the r s ,  1967). 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  mapped i n  uncer ta in  sequence a t  
base of Ipnavik al lochthon.  Common io s s iLs  a r e  Late Devonian 
brachiopods , stromatoporoids , and conodonts . Thickness i n  outcrop 
is l e s s  than 700 rn west of Kugururok River.  Basal contact  is a 
t h r u s t  f a u l t .  Local ly  divided in to :  

Db13e UNNAMED LIMESTONE AND E L I ( ? )  FORMATION--Massive, l i g h t  gray Limestone 
in upper par t  contains  c o r a l s ,  brachiopods, and latest Devonian 
t o  e a r l i e s t  Mississ ippian Foraminifera of Manet Zones 5 o r  6 .  
Lower part contains  buf f-weat her ing,  thin-bedded limestone and 
minor shale with Late Devonian Foraminifera of Mamet Zone 2 or  
o lder  and may be s t r a t i g r a p h i c a l l y  equivalent  t o  t he  E l i  
Formation (Tailleur and o the r s ,  1967).  Common f o s s i l s  are 
brachiopods and stromatoporoids . Greates t  t h i c h e s s  of about 500 
m occurs west of Kugururok River 

Dbd3e DOLOMITE--Well-bedded, gray t o  dark gray  dolomite. Common f o s s i l  is 
stromatoporoid,  Amphipora. Thickness less than 200 m with t h r u s t  
f a u l t s  a t  base west of Kugururok River 



Nachralik Pass sequence 

Named f o r  c h a r a c t e r i s t i c  exposures near  Nachralik Pass ( l a t  68'33' N . ,  
long 1 6 1 ~ 1 0  l W. ) , Misheguk Mountain quadrangle. Map u n i t s  i n  t h i s  sequence 
inc lude  t h e  subsc r ip 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  par t  of the Ipnavik River a l lochthon;  the  subsc r ip t  number 4 is 
followed by the l e t t e r  "nll 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 inguished  from those i n  the  Ipnavik sequence. 

Kohn* OKPIKRUAK FORMATION (Cretaceous )--Interbedded l i t h i c ,  coarse- t o  
fine-grained wacke, conglomerate, and mudstone. Pebble- t o  cobble- 
s ized conglomerate c l a s t s  a r e  c h e r t ,  mafic rocks,  g r a n i t e ,  and 
limestone. 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 te  J u r a s s i c .  Thickness i n  outcrops va r i e s  
from 0 t o  more than 300 m with an unconfomity a t  base. 
Deposi t ional  th ickness  is probably va r i ab l e  

JRqn*  MAFIC SILLS AND DIKES ( J u r a s s i c  t o  Pennsylvanian)--Occurs as s m a l l  
and spa r se  sills and dikes .  Mostly diabase mainly composed of 
p lag ioc lase  and augi te .  Age based on c o r r e l a t i o n  with s i m i l a r  
mafic rocks i n  Ipnavik sequence which i n t r u d e  che r t  of t h e  E t iv luk  
Group 

JIFeqn* E T I V L U K  GROUP ( J u r a s s i c  t o  Pennsylvanian)--Gray and maroon che r t  with 
s i l i c e o u s  3 hale  par t ings .  Chert contains  r ad io l a r i ans .  Includes:  

1 lPsbn* SIKSIKPUK FORMATION ( T r i a s s i c  t o  Pennsylvanian )--Maroon and gray 
cher t  and s i l i c e o u s  sha l e .  Chert conta ins  Pennsylvanian t o  
T r i a s s i c  r ad io l a r i ans .  Deposi t ional  thickness  is estimated t o  be 
30-60 m. Base is grada t iona l  i n t o  black che r t  ( u n i t  PMcqn) 

PMc4,+ BLACK CHERT ( Pennsylvanian? and Mississippian)--well-bedded. Rusty- 
weathering dolomite interbedded with che r t  i n  lower pa r t  near  
Nachralf k Pass. Contains Late Mississ ippian t o  Pennsylvanian 
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 
f o s s i l i f  erous rocks i n  black che r t  ( u n i t  PMc4) of Ipnavik 
sequence. Deposi t ional  thickness is estimated t o  be less than 100 
m. Basal contact  is sharp on the  Kayak Shale  

Mk4,* KAYAK SHALE (Mississippian)--Dark gray shale with a few t h i n ,  fine- 
grained,  brown sandstone beds. Contains spa r se  calcareous iron- 
s ta ined  concret ions.  Age based on i d e n t i f i c a t i o n  of probable Ea r ly  
Mississ ippian corals and 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 t he  
f o s s i l i f e r o u s  Kayak Sha le  i n  Ipnavik sequence. Thickness i n  
outcrop is  up t o  40 m. Basal contact  is a t h r u s t  f a u l t  



Ipnav ik  sequence 

Named f o r  c h a r a c t e r i s t i c  exposures  a l o n g  t h e  Ipnav ik  River  ( l a t  68'39' N . ,  
l ong  157°10f W. ), 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  t h e  Ipnav ik  River a l l o c h t h o n  t h a t  has numerous mafic sills. 

Ko4* OKPIKRUAK FORMATION (Cretaceous)--1nterbedded coarse- t o  f ine -g ra ined  
l i t h i c  wacke, conglomerate,  and mudstone. Pebble- t o  cobble-sized 
conglomerate c l a s t s  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 imes tone .  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  th ic l rness  
is probably  v a r i a b l e .  Inc ludes :  

Kot 4 TUFF (Cretaceous)--Weathers l i g h t  p a y  and occurs  a s  t h i n  
d i scon t inuous  b e d ( 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  t h i c k n e s s  is  
l e s s  t h a n  4 m. Best  exposures  are 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) 

JIPm4* 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  or 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  
i m p r e c i s e l y  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 u n i t  is as young as 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  g ray  
c h e r t .  Upper p a r t  r a r e l y  h a s  T r i a s s i c  pelecypod, Monotis. 
Contains r a d i o l a r i a n s .  Inc ludes :  

E ps4*  SIKS1K.UK FORMATION ( T r i a s s i c  t o  Pennsylvanian)--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  @Mc4) 

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  mafic 
sills 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  
Foraminif  e r a  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 b lack c h e r t  and 
l imes tone  (unit PMc14). 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 Shale 

PMc14f 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-gra 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 t h e  Kayak Shale 



Mk4* KAYAK SHALE (Mississippian)--Black f i s s i l e  s h a l e  with l e s s e r  amounts 
of interbedded orange-weathering limestone and rusty-weathering 
sandstone beds. Age based on presence of Mississ ippian 
conodonts. Thickness i n  outcrop is approximately 70 m; 
depos i t i ona l  contac t  on the  Baird Group is not exposed but is 
i n f e r r e d  from reg iona 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 m i c r i t i c  
l imestone. Contains some t h i n  beds of gray sha le .  Probably 
conformable with the overlying Kayak Shale. F o s s i l s  include 
brachiopods of La te  Devonian age, c r ino id  columnals, and 
bryozoans. Thickness i n  outcrop is  approximately 50 m, with a 
t h r u s t  faul t  at  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 thrust s l i v e r s  (unit Dl) 
mapped i n  uncer ta in  sequence a t  base of Ipnavik River a l lochthon 



B a s t i l l e  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  the  Mount B a s t i l l e  a l loch thon .  The l e t t e r  "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. 

* OKPLKRUAK FORMATION (Cretaceous)--Greenish g ray ,  l i t h i c ,  medium- t o  
f ine -g ra ined  wacke with l e s s e r  amounts of g r a y  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  is  probably  
v a r i a b l e  

JPegb* 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  

m15* LIMESTONE ( M i s s i s s i p p i a n  and ( o r )  Devonian)--Light gray-weathering,  
well-bedded l imestone.  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  ( s o u t h - c e n t r a 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  fault; 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 
sou th  o f  Copter  Peak (southwestern  Misheguk Mountain qua 1 r a n g l e  
map) base  is g r a d a t i o n a l  i n t o  c a l c a r e o u s  s i l t s t o n e  of u n i t  D s 1 5  

D l 5 *  LIMESTONE AND DOLOMITE (Devonian)--Massive t o  thin-bedded l imes tone  
and l e s s e r  dolomite.  Gray c h e r t  nodules a r e  l o c a l l y  common. La te  
Devonian horn c o r a l s  and brachiopods a r e  l o c a l l y  common i n  upper 
two-thi rds  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 
S a b l e  and Dutro ( 196 1 ) . Depos i t iona l  t h i c k n e s s  is es t ima ted  t o  be 
g r e a t e r  than  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  s i l t s t o n e ,  and sands tone  ( u n i t  Ds15) 

D s 1 5 f  SHALE,  LIMESTONE, CALCAREOUS SILTSTONE, AND SANDSTONE (Devonian -- 
Contains a few h e m a t i t i c  conglomerate beds a t  Mount B a s t i l l e  
( 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  at  Mount B a s t i l l e  and c a l c a r e o u s  s i l t s t o n e  s o u t h  
of Copter  Peak. I n  p a r t  e q u i v a l e n t  t o  lower p a r t  of t h e  Kugururok 
Formation (named by S a b l e  and Dutro,  196 1 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 contact is a t h r u s t  fault 



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 
(lat 68'38' N . ,  long 159'15 ' W. 1, 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 are pa r t  of the  Nuka Ridge al lochthon.  

Ko5* O E P I K R U A K  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 Late  Ju ra s s i c .  Thickness i n  outcrops va r i e s  from 0 t o  more than 
100 m with an unconfomi ty  a t  base. Deposi t ional  thickness  is  
probably var iab le  

JPm5* MAFIC SELS AND DIKES ( J u r a s s i c  t o  Permian)--Occurs as s i l ls  or dikes 
north of lower Tumit Creek (south-central  Misheguk Mountain 
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 pa r t  r a r e 1  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 

PMn5Q 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 glauconite and rare hemati te  
cemented beds. Arkose c o n s 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 .  Has been i d e n t i f i e d  a s  Late 
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  fits t h e  reg iona l  s t r a t i g r aphy .  ) Deposi t ional  
thickness  is  estimated t o  range from a few meters t o  300 m; base is 
grada t iona l  i n t o  t h e  Kayak Shale 

Mk5* KAYAK SHALE (Mississippian)--Dark gray sha l e ,  with interbedded, 
orange-weathering limestone, s i l  t s tone ,  and minor fine-grained 
sandstone. Contains Mississ ippian Foraminifera and brachiopods. 
Maximum th ickness  i n  outcrop is estimated t o  be 350 rn. Basal 
contac t  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 (lat 68'30' N . ,  
l ong  161°18' 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 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'Iii6* INTERMEDIATE IGNEOUS ROCKS ( J u r a s s i c ?  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  rnafic rocks s o u t h e a s t  of upper T r a i l  Creek 
( s o u t h - c e n t r a l  Misheguk Mountain quadrangle  map) and v a r i o u s  f ine -  
g ra ined  igneous  rocks  of d a c i t e ,  a n d e s i t e ,  and b a s a l t i c  composit ion 
i n  lower Kugururok 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  
M i s  heguk Mountain quadrangle  map 1 . 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  J3b6) 

J B 6 *  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 r a y  s h a l e  and r a d i o l a r i m  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 basalt. 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 the source f o r  some of the b a s a l t .  Basal c o n t a c t  is 
a t h r u s t  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 ,  , 
long 161'5 W. ) , Misheguk Mountain quadrangle. Map units i n  t h i s  sequence 
inc lude  t h e  subsc r ip 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  they a r e  
pa r t  of the Misheguk Mountain d l o c h t h o n .  

Ji7* INTERMEDIATE PLUTONIC ROCKS (Jurassic)--Coarse-grained p lu tonic  rocks 
t h a t  occur as small dikes  o r  plugs i n  gabbro ( u n i t  J g 7 ) .  
Composition is d i o r i t e ,  quar tz  d i o r i t e ,  and g r a n i t e  wlth varying 
proport ions of quartz, plag ioc lase ,  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  Jg7) and 
potassium-argon da tes  from rocks of similar l i t ho logy  and geologic  
s e t t i n g  a t  Siniktanneyak Mountain mafic and u l t ramaf ic  complex i n  
Howard Pass quadrang1 e where b i o t i t e  and hornblende sepa ra t e s  give 
ages of 163 and 172 m. y. r e spec t ive ly  (M. L .  Silberman, wr i t t en  
comrnun., 1978) 

GABBRO (Jurassic)-divided i n t o :  

J fg7 * Fine- t o  medium-grained phases. Most minerals  are p lag ioc lase ,  
clinopyroxene, and green amphi bole  

Jg7* Medium- to coarse-grained phases. Most minerals  are p lag ioc lase ,  
clinopyroxene, or tho pyroxene, hornblende, and o l iv ine .  Commonly 
banded with p lag ioc lase  and pyroxene r i c h  l aye r s .  Locally 
inc ludes  minor small d ikes  of p e r i d o t i t e ,  pyroxenite,  and 
hornblende-plagioclase pegmatite. Age based on potassium-argon 
da t e  of 164 m.y. from hornblende s e p a r a t e  from gabbro co l l ec t ed  
a t  Misheguk Mountain mafic  and u l t r amaf i c  igneous complex (south- 
c e n t r a l  Misheguk Mountain quadrangle map) (Pa t ton  and o the r s ,  
1 977 

Ju7* ULTRAMAFIC ROCKS (Jurassic)--Includes mainly orange-weathering 
p e r i d o t i t e  and p a r t l y  se rpent in ized  duni te  with minor amounts of 
pyroxenite i n  small dikes .  Basal contact  is a t h r u s t  f a u l t  



Rocks not ass igned a s p e c i f i c  sequence 

cu* 

JPe* 

JXo 

a f P s  

PMc 

PMcl 

M l *  

Mk 

Dl* 

met a* 

OKPIKRUAK FORMATION (Cretaceous)--Greenish g ray  l i t h i c  wacke and g r a y  
muds tone  

WACKE AND MUDSTONE (Jurass ic) - -Rhythmical ly  bedded mudstone and wacke 
a long  t h e  lower  Kugururok River .  Conta ins  L a t e  J u r a s s i c  s p e c i e s  of  
pelecypod Buchia. Contacts  are covered 

CHERT, UNDIVIDED ( J u r a s s i c  t o  Mississippian)--May i n c l u d e  u n i t s  J P e ,  
J%, KIPS, and ( o r )  lPMc 

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 .  Cher t  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  of :  

OTUK FORMATION (Jurassic and Triass ic) - -Gray and cream-colored, 
well-  bedded c h e r t  with s i l i c e o u s  s h a l e  p a r t i n g s  

SIKSIKPUK FORMATION ( T r i a s s i c  t o  Pennsylvanian )--Maroon and g ray  
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  r a d i o l a r i a n s  

BLACK CHERT (Pennsylvanian and Mississippian)--well-bedded.  Contains 
r a d i  o l a r i a n s  

BLACK CHERT AND LIMESTONE (Pennsylvanian and Miss i s s ipp ian) - -  
In terbedded black c h e r t  and f ine -g ra ined  l imestone.  Mapped i n  o n l y  
a few i s o l a t e d  ou tc rops  west of lower Kugururok River (southwestern  
Misheguk Mountain quadrangle  map), and may r e p r e s e n t  a t r a n s i t i o n a l  
M i s s i s s i p p i a n  facies between Nachra l ik  Pass  and E l i  sequences 

LIMESTONE, UNDIVIDED (Miss i s s ipp ian  and ( o r  ) Devonian )--Occurs as 
i s o l a t e d  blocks a long  t h r u s t  f a u l t s  and as p o s s i b l e  o l i a t o l i t h s  i n  
Okpikruak Formation 

LIMESTONE (Mississippian)--Occurs a s  i s o l a t e d  blocks commonly a long  
t h r u s t  f a u l t s  

KAYAK SHALE (Mississippian)--Dark g r a y  s h a l e  w i t h  a few i n t e r b e d s  of  
rus ty-weather ing l imes tone  and i r o n s t o n e  concre t ions .  Mapped i n  a 
few i s o l a t e d  ou tc rops  i n  t h e  hi119 west of lower Kugururok River 
(southwestern  Misheguk Mountain quadrangle  map) 

LIMESTONE OR WLOMITE (Devonian)--Occurs as i s o l a t e d  blocks commonly 
a long  t h r u s t  faults.  Conta ins  p robab le  Middle and L a t e  Devonian 
brachiopods and s t romatoporo ids  . Gray c h e r t  nodules i n  dolomite  
are l o c a l l y  abundant i n  P i c n i c  Creek area ( s o u t h e a s t e r n  Misheguk 
Mountain quadrangle  map) 

METAMORPHOSED SEDIMENTARY AND IGNEOUS ROCKS (Mesozoic and ( o r )  
Paleozoic)- - Includes  quar tz-muscovi te-chlor i te-garnet  s c h i s t ,  
actinolite-albite-chlorite s c h i s t ,  and marble probably de r ived  from 
p e l i t i c  sedimentary  rocks,  rnafic igneous  rocks ,  and l imestone.  
Metamorphism probably occurred dur ing  Late J u r a s s i c  and ( o r )  Ear ly  
Cretaceous  a t  base  of Misheguk Mountain a l loch thon  d u r i n g  o p h i o l i t e  



abduction. Only mapped north and west of Misheguk Mountain 
(southwestern and south-central  Misheguk Mountain quadrangle 
maps). Basal contact  is a thrust f a u l t  



Explanat ion of map symbols 

- - ?- Contac t ,  dashed where approximately l o c a t e d ,  quer ied  where doub t fu l .  

- .... .? High-angle f a u l t ,  d o t t e d  where concea led ,  q u e r i e d  where e x t e n s i o n  of 
faul t  is doub t fu l .  

-?A * A * ?  Thrust f a u l t  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  faul t )  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 p l a t e .  Quer ied  where doub t fu l .  Where t h r u s t  faults can 
reasonab ly  be i n f e r r e d  t o  occur  n e a r  o u t c r o p  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 cases 
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 
t h r u s t  over bedrock that occurs  under a t h i n  cover of 
unconso l ida ted  sed imenta ry  materials. 

* Overturned t h r u s t  f a u l t  between a l l o c h t h o n s  - 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  

"?A 0 . 1  T h r u s t  f a u l t  which occurs  within 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 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 p l a t e .  Quer ied  where d o u b t f u l  

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

- - Overturned a n t i c l i n e ,  showing t r a c e  of a ~ a l  plane and plunge of 
a x i s ,  dashed where approximate ly  l o c a t e d  

+-- Sync l ine ,  showing t r a c e  of a x i a l  p lane  and plunge of axis ,  dashed 
where approximate ly  1 ocated 

-b"-- Overturned s y n c l i n e ,  showing trace o f  axial. plane and plunge of a d s ,  
dashed where approximate ly  l o c a t e d  

S t r i k e  and d i p  of beds: 
CB H o r i z o n t a l  
''A I n c l i n e d  
P A  Apparent i n c l i n e d  
+ V e r t i c a l  
m+ 0 v e r t  urned 

Quer ied  ou tc rops  a r e  p l o t t e d  from a e r i a l  photographs and have n o t  @ been i n v e s t i g a t e d  i n  t h e  f i e i d  

Fossil l o c a t i o n s  on geo log ic  map l i s t e d  i n  t a b l e  1 
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