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EXPLANATION FOR DE LONG MOUNTAINS QUADRANGLE MAPS 

INTRODUCTION TO DESCRIPTION OF MAP UNITS 

This map i s  one of a ser ies  o f  three reconnaissance geologic maps of the 
southern De Long Mountains quadrangle ( f i g .  1). Because the geology i n  the 
three map areas Is s im i l a r ,  a composite map explanat ion has been designed t o  
f a c i l i t a t e  t h e i r  combined use and g ive a b e t t e r  perspect ive o f  the regional 
geology. There are some rock u n i t s  and al lochthons which do not occur on a l l  
three maps. For t h i s  reason, the explanat ion contains more rock u n i t s  than 
occur on any one map. Rock u n i t s  which appear on the accompanying map are 
ind ica ted  by an as te r i sk  beside the map symbol i n  the explanation. 

RELATIONS OF TECTONOSTRATIGRAPHIC AND LITHOSTRATIGRAPHIC UNITS 

I n  Ear ly  Cretaceous time, the Brooks Range was created dur ing an orogeny 
t h a t  produced numerous th rus t  f a u l t s  w i t h  as much as tens o f  k i lometers 
displacement. I n  areas where t h r u s t  f a u l t s  a re  c lose l y  spaced, the s t ruc tu re  
i s  so complex tha t  the terrane can be character ized as a "broken formation" 
(Hsu, 1968). The d i r e c t i o n  o f  t h rus t  j ux tapos i t i on  was such tha t  upper th rus t  
sheets t rave led  r e l a t i v e l y  northward over lower sheets. Displacement of rock 
u n i t s  across some th rus t  f a u l t s  i s  great enough t o  superimpose coeval rocks o f  
d i f f e r e n t  sedimentary fac les  so tha t  rock u n i t s  i n  one th rus t  sheet 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 i s  
espec ia l l y  evident i n  Miss iss ippian rocks which appear t o  have had more 
complex fac ies  pa t te rns  i n  t h e i r  o r i g i n a l  basins o f  deposi t ion than younger 
rock un i ts .  

I n  order t o  describe our understanding o f  the complex s t ra t ig raphy and 
s t ruc tu re  i n  the De Long Mountains quadrangle, most rock u n i t s  on t h i s  map a r e  
grouped i n t o  the named sequences and the al lochthons shown i n  f i g u r e  2. On 
t h i s  map, the word "sequence" i s  used as a s t ra t i g raph ic  term, meaning e i t h e r  
a d i s t i n c t i v e  column o f  sedimentary rocks that were deposited contiguously or  
a group o f  associated and d i s t i n c t i v e  igneous rocks. Although the assignment 
o f  a rock u n i t  t o  a p a r t i c u l a r  sequence i s  usua l ly  based upon i t s  l i t h o l o g y  
and s t ra t i g raph ic  re la t ions ,  i t s  s t ruc tu ra l  p o s i t i o n  i s  a lso important. 
Thrust sheets tha t  conta in the same or  s im i l a r  sequences and occur i n  the same 
general s t ruc tu ra l  leve l  are herein grouped together i n t o  s t ruc tu ra l  u n i t s  
c a l l e d  llallochthons'l. I n  contrast ,  most previous repor ts  use terms such as 
I1 thrust  tec ton ic  un it", l ls t ructura l  sequence", or  " th rus 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 tec tonost ra t ig raph ic  un i ts .  Table 1 compares the 
al lochthons named on t h i s  map w i t h  analogous terminology used i n  other  
reports.  

Various pa r t s  o f  the same sequence are comnonly juxtaposed several times 
i n  adjacent t h rus t  sheets. Fau l ts  t ha t  bound th rus t  sheets may occur a t  any 
horizon w i t h i n  a sequence, so t ha t  each th rus t  sheet usual ly  contains on ly  
p a r t  o f  a complete sequence. Thrust f a u l t s  t ha t  separate th rus t  sheets w i t h  
d i f f e r e n t  sequences are mapped as "intersequence th rus t  faul ts" ,  and those 
tha t  separate t h r u s t  sheets w i t h  the same sequence are mapped as " in t rase-  
quence th rus t  faul ts" .  Note tha t  these are d is t inguished by d i f f e r e n t  map 
symbo 1 s . 
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F igure  1.--Location of the De Long Mountains quadrangle, t h i s  map and the two 
adjacent maps o f  t h i s  series. 



T a b l t q  --Canparison o f  allochthons I n  t h i s  report w i t h  equivalent s t ruc tura l  un i ts  o f  other authors 

Curt is  and Snelson and 
others, 1982 ; Ellersleck Mayf l e l d  Tai 1 leur, 

El lers ieck and others, Mayf l eTd and 1968; Ta l l l eu r  
report others, 1982 ; and others, Mu1 1, 1979 others, 1078a Martin, 1970 and others, 

Mayfleld and 1979 I979 
and BrosgC 1966 

others, 1982 1970 

Hlsheguk Misheguk Hlsheguk Mlsheguk Mlsheguk N o t d l s t l n -  Hlsheguk Ul t rabasic Hlsheguk Not d ls t in- 
Mountain Mountatn Mountain Mount a1 n sequence gulshed Mountain p lu ton th rus t  outshed 
allochthon el lochthon thrust  thrust  th rus t  sequence tectonfc 

sequence sequence sequence u n l t  

Copter Peak Copter Peak Copterpeak N o t d i s t l n -  Mlsheguk Not d i s t l n -  Misheguk Ul t rabaslc Hlsheguk Hot d j s t i n -  
allochthon allochthon th rus t  guished sequence gu 1 shed Hountain p lu ton th rus t  guts  hed 

sequence th rus t  sequence tectonic 
sequence . u n l t  

Nuka Rldge Nuka Rldge Huka Ridge Mot d i s t i n -  Huka Not d l s t i n -  Nuka RIdge Muka Rldge Wuka Rldge Huka Rldge 
allochthon allochthon thrust  gus i hed sequence gutshed th rus t  sequence th rus t  sequence 

sequence sequence tectonlc 
uni t 

Ipnavfk Rjver Ipnavfk River Ipnauik River Ipnavik River Ipnavik Hot d t s t i n -  lpnavik 1 pnavlk Ipnavlk I pnavl k 
a1 lochlhon a l l o c h t b n  thrust  th rus t  sequence gulshed River th rus t  sequence th rus t  sequence 

sequence sequence sequence tectontc 
u n i t  

K e l l y  River K e l l y  RIver K e l l y  River K e l l y  Rlver K e l l y  Hot d i s t l n -  K e l l y  Alver De Long Ke l l y  Hot d l s t i n -  
a1 lochthon a1 1 ocht hon thrust  thrust  sequence guished th rus t  th rus t  gulshed sequence 

sequence sequence sequence tectonlc 
u n l t  

Plcnic Creek Plcnlc Creek Plcnlc Creek Kuruk Creek Not d is t l n -  Not d l s t l n -  Northwestern 
a1 lochthon a1 lochthan thrust  th rus t  gu i shed gut shed Brooks Range 

sequence sequence th rus t  
sequences 

Brooks Range 
thrus t  sequences 

Brooks Range Brooks Range Brooks Range Brooks Range Endlcott Kagvl k 1 Horth Central 
a1 lochthon a1 Tochthon thrust  th rus t  sequence s t ruc tu ra l  Brooks Range 

sequence sequence (eastern sequence th rus t  sequence 
facies) (eastern 

facies)  

Not d l s t l n -  Wullk 
gu\shed th rus t  

tectonlc 
u n i t  

sequence 

Ivotuk H i l l s  Footh l t l s  i sequence th rus t  
(eastern tectonic 
facies 1 u n i t  

Sequence 
a t  K l l l g w a  
R I ver 
(eastern 
facies) 

F o o t h i l l s  
sequence 

Assmblages 
on Orench- 
water 
Creek 

f a c i e s )  





Thrust sheets w i t h  the same sequence almost always occur i n  the same 
s t r u c t u r a l  s tack ing p o s i t i o n  r e l a t i v e  t o  th rus t  sheets w i t h  d i f f e r e n t  
sequences. This  observat ion has permi t ted us t o  construct  the generalized 
model, shown i n  f i g u r e  2, fo r  the re la t i onsh ip  between the various al lochthons 
and sequences. This m d e l  shows the r e l a t i v e  s t ruc tu ra l  p o s i t i o n  o f  the 
al lochthons and the sequence o r  sequences of rocks tha t  occur w i t h i n  each 
al lochthon. Postorogenic erosion removed large por t ions  of the upper 
al lochthons from the area, and some were probably never continuous across the 
quadrangle. The a1 lochthons are usual l y  i n  the form o f  large lens-shaped 
bodies o r  fo lded sheets from a feu hundred meters t o  tens o f  k i lometers across 
and from a few meters t o  a k i lometer  o r  more i n  thickness. In  mast v e r t i c a l  
sect ions some o f  the al lochthons are absent, and the sequences i n  others are 
i n t e r n a l l y  repeated by intrasequence th rus t  f au l t s .  

I n  add i t i on  t o  the abrupt fac ies  d i f ferences across intersequence th rus t  
f au l t s ,  there are a lso  more gradual changes w i t h i n  the sedimentary rocks tha t  
make up c e r t a i n  allochthons. These changes are c o m n l y  most not iceable i n  
the Miss iss ippian and e a r l i e s t  Pennsylvanian rocks. Where a fac ies  change i n  
one or  more rock u n i t s  creates reg iona l l y  s i g n i f i c a n t  di f ferences i n  the 
s t r a t i g r a p h i c  column, two s im i l a r  sequences t h a t  occur a t  the same s t ruc tu ra l  
l eve l  i n  d i f f e r e n t  areas are named and described. I n  such cases, the s im i l a r  
sequences are presumed t o  have been deposited i n  contiguous areas and are 
grouped i n  the same allochthon. For example, the  Amphitheatre and K e l l y  
sequences are l i t h o l o g i c a l i y  s i m i l a r  and occur a t  about the same s t ruc tu ra l  
leve l .  For t h i s  reason, they were probably deposited s ide by side, and on ly  a 
small amount of t h r u s t  j ux tapos i t i on  i s  i n fe r red  t o  have occurred between them 
(see f ig .  3 f o r  l oca t i on  o f  sequences and al lochthons).  A s i m i l a r  
re la t i onsh ip  a lso probably e x i s t s  fo r  the Amaruk and Wulik sequences. 

flap symbols f o r  rock u n i t s  conta in numerical subscr ipts  t ha t  i d e n t i f y  the 
a l lochthon i n  which they occur. I f  ind iv idua l  map u n i t s  are colored by the 
numbers, a tec ton ic  map showing al lochthons w i l l  r esu l t ;  i f  they are  colored 
by the 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 esu l t .  

Figure 4 s h w s  the  loca t ions  of f o o t  traverses used i n  the compi l a t  ion o f  
t h i s  map, Not shown are the many observat ion po in ts  from a hovering 
he l icopter  and spot landing s i t e s  which were used f o r  sketching geologic 
contacts. 

ADOPTION OF THE IPEWIK FORMATION 

I n  the Key Creek and Wulik sequences, there i s  a d i s t i n c t i v e  Jurassic and 
Ear ly  Cretaceous i n te rva l  o f  rocks character ized by maroon o r  gray shale. 
Local ized coquinoid limestone and sandstone a lso occur i n  the northern par ts  
o f  the Key Creek sequence. These rocks were named the "lpewik Formation" by 
Crane and Wiggins (1976). The formation was named f o r  i t s  type loca l  i t y  i n  
the region o f  the lpeuik River,  De Long Mountains quadrangle, Alaska, but  was 
mispel led "lpewick" i n  the publ ished abstract .  This  formation name i s  adopted 
on t h i s  map, and the s p e l l i n g  i s  corrected t o  lpewik t o  accurate ly  r e f l e c t  i t s  
geographic namesake. Due t o  s t ruc tu ra l  complicat ions and r a p i d  fac ies  
changes, there i s  no s ing le  place where a l l  l i t h o l o g i t s  i n  the formation are 
completely exposed. Well exposed reference sect ions e x i s t  a t  the fo l l ow ing  
locat ions:  Horseshoe Bend on the l p w i k  River ( l a t  68'36.51 N., long 
164~11.2'  w.); 10 km west o f  Horseshoe Bend on the lpewik River 
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(Iat 68O35.7' N a y  long 164~25.5' W.); upper Thetis Creek (lat 68'39' N., long 
164~44.6' W.); upper Kukpwruk River (lat 68'29' N., long 162'42' W. ); upper 
Kukpuk River (lat 68O25.1 ' N., long 163~33' U.). 

A distinctive sandstone within the lpewik Formation, named the 
Tingmerkpuk member by Crane and Wiggins (1976), is a1 so adopted. I ts type 
locality i s  at Tingmerkpuk Mountain (lat 68'33.71 N., long 162~27.6' W.). 

CRITERIA USED TO DISTINGUISH SEQUENCES 

The most important criteria used to distinguish one sequence from another 
are listed in Table 2. With the exception of the Bogie sequence, which 
contains the unique Nuka Formation (Tai 1 leur and others, 1973), there is no 
single rock lithology that can be used by itself to distinguish a particular 
sedimentary sequence. The most comnon lithologic differences between 
sequences are found in middle and Late Mississippian rocks. However, 
lithologic differences in this time interval are not great enough to 
distinguish all sedimentary sequences. Thus, identification of some sequences 
also may require comparison of the lithologies of the older Mississippian 
and(or) Late Devonian rocks which under1 ie each particular set of Late  
Mississippian lithologies. 

Late Mississippian (and Early Pennsylvanian?) rocks in a1 l the 
sedimentary sequences are overlain by Pennsylvanian to Jurassic chert and 
shale of the Etivluk Group (Mu1 1 and others, 1982) and Early Cretaceous wacke 
and mudstone of the Okpikruak Formation. Generally, we have not seen enough 
lithologic variation in the Etivluk Group or Okpikruak Formation in the De 
Long Mountains quadrangle to make either of these two rock units useful for 
differentiating sequences. The Jurassic to Early Cretaceous lpewik Formation 
is best exposed in structurally lower sequences such as the Key Creek and 
Wul i k sequences, It is general ly not useful for differentiating between these 
sequences except for the Tingmerkpuk Member of  the lpewik Formation which 
crops out in a narrow belt in the northern part of the Key Creek sequence and 
appears to be present in only the northernmost, and presumably lower thrust 
sheets of the Brooks Range allochthon. 

UNCERTAIN RELATIONSHIPS BETWEEN ALLOCHTHONS AND SEQUENCES 

A belt o f  Okpikruak Formation stretches from the Wulik River to the 
eastern edge of the De Long Hountains quadrangle through Sheep Mountain and 
the headwaters of the Kelly River. Bordering this large expanse o f  Okpikruak 
Formation are outcrops of Key Creek, Wulik, Amaruk, Amphitheatre, and Kelly 
sequences, Because we have no lithologic criteria for telling what sequence 
the Okpikruak Formation belongs to, we cannot be certain where intersequence 
faults may cut through the Okpikruak Formation. It is also possible that 
parts of the Okpikruak Formation may have been deposited shortly after the 
major faultlng had already juxtaposed some allochthons, so that the 
intersequence faults could be buried under younger sediment. These 
uncertainties permit several interpretations of the structure along the 
carbonate front north of Inaccessible Ridge (fig. 1, De Long Hountains B 1  
quadrangle) and its southwestern extension, and under the Sheep Mountain trend 
of Okpikruak Formation. 



Figure 4.--Map showing locations of foot traverses used by the geologists who 
compiled this  map 



The cher ty  carbonate rocks of the Lisburne Group tha t  crop out  around 
b u n t  Raven, northeast of Punupkahkroak Mountain, and northwest o f  Anxiety 
Ridge ( f i g .  1) a re  cu r ren t l y  mapped as pa r t  o f  the Amaruk sequence i n  
a l lochthon two. There i s  some evidence from bedding a t i t udes  along the lower 
Wulik River and upper lka lukrok Creek tha t  these rocks may be s t r u c t u r a l l y  
belaw the Key Creek sequence, and therefore, they could belong t o  a separate, 
as yet  unnamed, sequence. The upper pa r t  of the carbonate rocks conta in post- 
Miss iss ippian brachiopods near Mount Raven ( foss i  1 l oca l  i t y  SO, De Long 
Mountains, 82 quadrangle), d i s t i n c t l y  younger than any known carbonate rocks 
elsewhere i n  the Amaruk sequence. These outcrops are shown on the geology map 
and cross sect ions as pa r t  o f  a l lochthon two because they are l i t h o l o g i c a l l y  
most s im i l a r  t o  the  Amaruk sequence. They a re  queried as p a r t  o f  a l lochthon 
two on f i gu re  3 t o  r e f l e c t  our uncer ta in ty  about t h e i r  s t ruc tu ra l  pos i t ion .  

The Wulik sequence i s  d i f f e r e n t i a t e d  from the Key Creek sequence mainly 
because o f  the presence o f  f ine-grained Miss iss ippian carbonate rocks which 
are we1 1 exposed i n  the Wul i k  Knot (De Long Mountains 82 quadrangle). There 
are no corresponding carbonates i n  the Key Creek sequence imnediately no r th  o f  
the Wullk Knot. The Wulik sequence can be traced northeastward from the Wulik 
Knot i n t o  the De Long Mountains B1 and C 1  quadrangles. I n  t h i s  d i r e c t i o n  the 
m i c r i t i c  limestone u n i t  o f  the Wulik sequence ( u n i t  Mm12) becomes t h i n  and 
discontinuous, and the black cher t  and l imestone u n i t  ( u n i t  PMcl ) becomes 
more carbonaceous and shaly, approaching Kuna Formation i n  l i t h o  ? ogy. I t  i s  
possib le tha t  i n  the upper Kokol i k  River area ( ~ e  Long Mountains C1 
quadrangle) the Wulik and Key Creek sequences are merging i n t o  the same 
sequence by means o f  a gradual facies change. 

One unresolved problem re la ted  t o  the Wulik sequence i s  the st r*uctura l  
p o s i t i o n  of  Anxiety Ridge (De Long Mountains A2 quadrangle), an an t ic1  ine 
l o c a l l y  overturned t o  the north. Endicot t  Group rocks o f  the Key Creek 
sequence are th rus t  northward over the rocks o f  the southern s ide o f  the 
r idge. (This  i s  best exposed i n  the Noatak quadrangle, south of the map 
area.) The combinat ion o f  f ine-grained black cher t  and 1 imestone (un i t  PMCI~) 
w i t h  Kuna Formation ( u n i t  PMk2)resembles some o f  the th rus t  sheets tha t  
conta in the Wulik sequence i n  the Wulik Knot and some o f  the th rus t  sheets 
tha t  conta in the Key Creek sequence along the west side o f  the upper K e l l y  
River. Two s t ruc tu ra l  p o s s i b i l i t i e s ,  dependent upon whether Anxiety Ridge 
belongs t o  the Wulik sequence o r  t o  the Key Creek sequence, are shown on cross 
sect ion B-B'  f o r  the De Long Mountains A2 map. One p o s s i b i l i t y  i s  tha t  
Anxiety Ridge i s  p a r t  o f  the P icn ic  Creek a l lochthon which was f i r s t  
superposed over the Brooks Range a l lochthon tha t  l i e s  imnediately nor th  o f  
Anxiety Ridge and then l a t e r  was overr idden from the  south by a t h r u s t  sheet 
t ha t  contains rocks o f  another pa r t  o f  the Brooks Range al lochthon. An 
a l t e r n a t i v e  p o s s i b i l i t y  i s  t ha t  Anxiety Ridge could be a t h rus t  sheet i n  the 
Brooks Range al lochthon tha t  extends down d ip  t o  the nor th  and contains a 
l oca l i zed  fac ies  w i t h i n  the Key Creek sequence (shown i n  the a l t e r n a t i v e  cross 
sect ion). 

The Puzzle Creek sequence has been included I n  the lpnavik River 
a l lochthon on f i g u r e  2 and i n  t ab le  1 because i t  occupies the same s t ruc tu ra l  
level ,  and i t  i s  l i t h o l o g i c a l l y  s im i l a r  t o  other sequences i n  the lpnavik 
River a l lochthon fu r the r  east. However, the Puzzle Creek sequence i s  a lso 
l i t h o l o g i c a l l y  s im i l a r  t o  the Amaruk sequence o f  the P icn ic  Creek a l lochthon 
(see f i g .  3 f o r  loca t ions) ,  and i t  i s  poss ib le  tha t  the Puzzle Creek and 



Table 2.--Important criteria used to distinguish sequences 

Approximate age of 
Sequence diagnostic Iithologies Description of diagnostic lithologies in sequences 

Mi sheguk Jurassic 1. The only sequence cornposed of gsbbro and peridotite 
i aneous 
sequence 

Copter igneous Jurassic? and 1. T h e  only sequence that contains pillow basalt 
sequence Triassic 

Bogie Carboniferous 1. T h e  only sequence that contains the Nuka Fm. 
sequence 

Early Pennsylvanian? 1. Relatively thick black chert and(or) black chert an2 
to middle Mississippian limestone or dolunite (thickness generally greater than 

100 rn). Underlain by: 

Puzzle Creek middle to Early 2. Kayak Shale and Utukok Fm. 
sequence Mississippian 

Late and Middlr 3 .  Base of section is Baird Group limestone 
Devon i an 

Late to middle 1. A thick section of Kogruk Fm. (thickness generally 
Mississippian greater than 300 m). Underlain by: 

Kelly middle and Early 2. Thick section of Utukok Fm. (thickness generally greater 
sequence Mississippian then 5 0 0  m) 

Late Devonian 3. Base of section is Baird Group limestone 

Late Hi$sissippian 1. A thick section of  Kogruk Fm. (thickness generally 
Amphitheatre greater than 500 m). Underlain bv: 
sequence 

Late to Early 2. A thick section of  micritic limestone (thickness generally 
Mississippian greater than 200 m) 

Early Pennsylvanian? 1. Relatively thick black chert and(or) black chert and 
to middle Mississippian carbonate (thicknezs up t o  200 rn). Underlain by: 

Amar uk middle Mississippian 2. Relatively thin and discontinuous Kogruk fm. (thickness 
seouence less than 20 m). Underlain by: 

middle to Early 3. Base o f  section is Kayak Shale and(or) Utukok Fm, 
Mississippian 

Early Pennsylvanian? I .  Relatively thick black chert and(or) black chert and 
to Late Mississippian limestone (thickness generally greater than 75 m ) .  

Underlain by: 

Wul ik Late to middle 2. Thin and discontinuous Kuna Fm. i s  generally less than 
sequence Mississippian 30 m thick. Underlain by: 

middle Mississippian 3. Thin to thick section of micritic limestone (thickness 
up to 80 m )  

Early Pennsylvanian to 1. Relatively thick shaly Kuna Fm. (thickness approx. 60 m ) .  
middle Mississippian Bedded black chert o n  top of Kuna Fm. is generally less 

than 15 rn thick. Underlain by: 

Key Creek middle Mississippian 2. Relatively thin and discontinuous Kogruk Fm. (thickness 
sequence less than 30 m) or micritic limestone (thickness less 

than 30 m 

Early Mississippian? to 3. Base is thick section of Late Devonian sandstone and shale 
Late Devon i an o f  the Kanayut Conglomerate, Noatak Sandstone, and Hunt 

Fork Shale (thickness at least 6 0 0  m )  



Amaruk sequences are parts of the same sequence which have been thrust into 
two structural levels, one above and one below the Kelly River allochthon. 
The Devonian shale and 1 imestone of the Baird Group within the Puzzle Creek 
sequence are similar to Devonian rocks in allochthons above the Kelly River 
a1 lochthon in the Misheguk Mountain quadrangle (El lersieck and others, 1982), 
leading us to belleve that the Puzzle Creek sequence is part of the lpnavik 
River allochthon rather than the Picnic Creek allochthon. 

The Nuka Ridge allochthon is represented by only three isolated outcrops 
of the Nuka Formation, one located north and other two located south of the 
Uul lk Peaks (De Long Mountains A3 and 83 quadrangles, fig. 1 and 3). Some or 
all of these outcrops may be 01 istol iths, because they are small, isolated, 
and largely surrounded by Cretaceous wacke and conglomerate which may be part 
of lower sequences. If this interpretation is correct, then these outcrops 
are fragments of s thrust sheet of Nuka Ridge allochthon that once overlaid 
part of the southern De Long Mountains quadrangle, and they slid into a 
Cretaceous basin deposited on structurally lower thrust sheets. More 
extensive outcrops of the Nuka Ridge allochthon are exposed in the Noatak 
quadrangle south of the map area. 

We believe the Permian age, based on brachiopod identifications, for the 
upper part of the Nuka Formation is suspect. Both conodont and foraminifer 
ages from this unit are consistently Late Mississippian and possibly Early 
Pennsylvanian. The base of the Etivluk Group which directly overlies the Nuka 
Formation has not yet been dated by well preserved index fossils. 0. K. 
Holdworth (written cornmun., 1980) has observed radiolarian fossi 1s from chert 
of the Etivluk Group lying above the Nuka Formation at Nuka Ridge (Misheguk 
Mountain quadrangle) and finds specimens which are simi lar to Albai l lel la 
pennata S.S. of earliest Pennsylvanian age. Unfortunately, these specimens 
were not well enough preserved for definitive determination, In structurally 
lower sequences, the base of the Etivluk Group has been dated by radiolarians 
and conodonts as Early or Middle Pennsylvanian. We see no evidence, either 
from fossils or from correlation of chert lithologies, that the base of the 
Etivluk Group should be greatly diachronous. Therefore, we regard the age of 
the Nuka as Early ~ennsylvanian(?) and Late Mississippian. 

The contact between the Copter Peak allochthon and the Hisheguk Mountain 
allochthon is not exposed in the De Long Mountains quadrangle. We infer that 
the Misheguk Mountain allochthon i s  on top, because this is the case in the 
Misheguk Mountain quadrangle to the east and in the Noatak quadrangle to the 
south, 

SUMMARY OF GEOLOGIC HISTORY 

Restoration of stratigraphic sequences to their relative positions before 
the large thrust dislocations that occurred during the Brooks Range orogeny is 
critical to understanding the geologic history of the De Long Hountains. We 
believe that the simplest and most reasonable reconstruction requires a 
consistent unstacking of thrust sheets, with higher sheets restored to the 
south relative to lower sheets (Tailleur and BrosgA, 1970; tiartin, 1970) This 
important premise is based on: 



1 )  our interpretat ion of the probable facies patterns in pre-Cretaceous 
rocks, and 

2) the consistent northward vergence of visible structures in the De Long 
Mountains and Hisheguk Mountain quadrangles. 

Figure 5 shows a palinspastic diagram of the sequences, based on the 
interpretations above. North and south as labeled on the diagram refer to 
present-day directions. This orientation does not take into account the 
possible rotation of the entire Arctic Alaskan plate due to rifting in the 
Canada Basin (Tai 1 leur and Snelson, 1969; Tai l leur, 1973), or possible crustal 
bending about the Chukchi syntaxis (Tai 1 leur, 1973; Patton and Tai 1 leur, 
1977). The scale is purposely vague. The original north-south width o f  
sequences is difficult to determine because of many factors. Erosion during 
the Brooks Range orogeny removed an undetermined amount o f  the northern edges 
of the thrust sheets. Erosion after, and possibly during, the orogeny also 
stripped w a y  an undetermined width of the thrust sheets over the core of the 
Baird Mountains. The amount of shortening caused by folding and thrust 
faulting within allochthons is not accurately known, although in a few areas 
it is undoubtedly substantial. The continuity of allochthons in the 
subsurface, or in their projection above the present surface, is difficult to 
estimate. In all cases, we have tried to make our estimates as conservative 
as possible, so that the north-south width of the sequences shown in figure 5 
is a minimum amount. 

During the Middle and Late Devonian and Early Mississippian, two partly 
coeval groups of sedimentary rocks were deposited on a continental platform 
with unknown dimensions (Tai 1 leur and others, 1967). The southern part of the 
platform contained the Baird Group, composed of clean, biohermal limestone in 
the Kelly sequence and interbedded limestone, dolomite, calc-siltstone, and 
shale in the sequences south of the Kelly. Conodont ages from the Baird Group 
range f tom Middle to Late Devonian (Famenn i an). Foraminifera ages indicate 
that the top of  the Baird Group is Mamet zone 6 (B. L. Marnet, 
written comnun., 1981) which is latest Devonian or earliest Mississippian in 
age. On the continental platform north of the Baird Group, in the Wulik and 
Key Creek sequences, the Endicott Group o f  clastic rocks was deposited in an 
intracratonic basin during the Late Devonian and Early Mississippian. The 
lower part of the Endicott Group is the Hunt Fork Shale. Above this is the 
Noatak Sandstone and Kanayut Conglomerate, composed of shallow-marine and 
para1 ic sandstone with some shale and conglomerate (Tai 1 leur and others, 1967; 
Nilsen, 1981). 

Throughout the Mississippian, sedimentation over the platform was 
complex. The lower part of the Mississippian in all sequences is 
characterized by intergradational limey siltstone, limestone, sandstone, and 
shale. We have mapped the facies that contains mostly sandy limestone as 
Utukok Formation, the facies with mostly shale as Kayak Shale, and a mostly 
fine-grained, thin-bedded limestone as "micritic limestone". 

During middle and Late Mississippian and possibly Pennsylvanian time, a 
complex series of submarine rises and troughs developed on the platform. The 
different sedimentary facies in these areas are an important key for 
differentiating stratigraphic sequences. The most prominent rise was in the 
Kelly sequence, where up to 650 m of cherty carbonate rocks, the Kogruk 
Formation, was deposited. Tongues of  Kogruk extended to the north into the 
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Figure 5.--Generalized palinspastic map of sequences exposed in the south central 
and southeastern De Long Mountains quadrangle, prior to Hesozoic thrust 
faulting. Inferred direction o f  thrust transport is along a north-south 
line. The width of sequences is based on outcrops within the map area only, 
and does not take into account extent of some sequences south o f  the De Long 
Hountains quadrangle. See text for more complete explanation. 



Wullk sequence and discontinuously into the Key Creek sequence. North and 
south o f  the Kelly sequence, lnterbedded chert and carbonate sediments were 
deposited in broad troughs in the areas of the Puzzle Creek, Amaruk, and Uulik 
sequences. North of the Kelly sequence carbonate rocks, a euxinic basin 
developed in which the Kuna Format ion ( ~ u l  1 and others, 1982) was deposited. 
The Kuna Formation is predominantly black shale, with lesser amounts of 
radiolarian chert, limestone, and dolomite. Some of the carbonate beds are 
detrital, but in at least one locality, there are corals in growth position in 
a clean limestone interbedded with black shale, suggesting that at least some 
o f  the Kuna was not deposited in deep water. The Kuna Formation is best 
developed in the Key Creek sequence, but is also present in the Wulik 
sequence, and some thin tongues probably overlie the Mississippian carbonate 
rocks in parts of the Amphitheatre and Kelly sequences. A similar black shale 
(unit IPMs4) is also present at the top of the Mississippian black chert and 
dolomite unit (unit I P M C ~ ~ )  in the Puzzle Creek sequence. 

The Nuka Formation is unique among the Carboniferous sedimentary rocks in 
the western Brooks Range in that it contains abundant feldspar grains in sandy 
limestone. Coeval units in structurally lower allochthons, which formed a 
belt hundreds of kilometers wide north of the Nuka Formation at this time, 
contain very little sand-size silicate debris, and almost no feldspar. The 
source area for the arkose in the Nuka has not been found, but it was probably 
to the south. The structural position of the Bogie sequence and the arkosic 
limestone and sandstone in the Nuka Formation are best explained if the Nuka 
was deposited on the south edge o f  the Mississippian and Pennsylvanian 
basin. The depositional environment of  the Nuka Formation may have been 
shallow banks with clastic sources in land to the south. It is possible that 
the granitic source for the arkose began to rift away from the Arctic Alaska 
platform during the Pennsylvanian(?), which left the Bogie and other sequences 
mapped In the De Long Mountains quadrangle on a southward-facing continental 
margin, 

The close of the carbonate and shale cycle of sedimentation over the 
entire platform began in the Pennsylvanian and was marked by deposition of 
radiolarian chert and siliceous shale of the Etivluk Group. In areas where 
the Kuna Formation was deposited, t h i s  change i s  gradational. We have chosen 
the boundary between Kuna Formation and Etivluk Group as the distinctive 
horizon that is marked by a change from black chert o f  the Kuna Formation to 
red, green, and gray chert of the Etivluk Group, possibly reflecting a change 
in the oxidation potential of the seawater at this time. In some exposures of 
this horizon, there are yellow or orange clay layers, a few centimeters thick, 
which may be bentonite. 

Where limestone or interbedded limestone and chert underlie the Etivluk 
Group, the contact is sharp, although there is comnonly an increase in the 
percentage of chert in the upper 100 m of some of the underlying chert- 
carbonate units and the Kogruk Formation. This cherty interval is partly 
correlative with the Tupik Formation which has been differentiated in areas to 
the east o f  the map area (Sable and Dutro, 1961; Curtis and others, 1982). 
The contact of the Nuka Formation and Etivluk Group is not exposed in the De 
Long Mountains quadrangle, but farther east the contact is sharp in places and 
possibly gradational in others (Tailleur and others, 1973). There is no 
compelling evidence from any of the sequences that the Etivluk Group was 
deposited on a major unconformity. However, it is possible that future 



de ta i l ed  paleonto logical  sampling may substant ia te loca l  d isconformi t ies  a t  
the top o f  the Kogruk and (o r )  Nuka Format ions. 

Deposit ion o f  the E t i v l u k  Group continued u n t i l  a t  leas t  Ear ly  o r  Middle 
Jurassic time. I n  the northern sequences ( f i g .  5 ) ,  l i thograph ic  limestone, 
packed w i t h  the pelecypod Monotis, was deposited i n  the limestone member o f  
the Otuk Formation o f  the E t i v l u k  Group dur ing Late T r iass i c  time; most of 
t h i s  limestone was subsequently s l l i c i f i e d .  I n  the northern p a r t  o f  the Key 
Creek sequence, the calcareous Honotis i n t e r v a l  i s  ove r la in  by 5 t o  10 m o f  
dark cher t  and paper shale tha t  resembles the Ear ly  t o  Middle Jurassic 
Blankenship Member o f  the Otuk Formation (Mul l  and others, 1982). Ear ly  
Jurassic rad io la r i ans  a lso have been i d e n t i f i e d  from near the top o f  the 
E t  i v l u k  Group i n  the Puzzle Creek sequence a t  Punupkahkroak Mountain (De Long 
Mountains A3 quadrangle). 

P i l l a w  basa l ts  and f lows o f  the Copter igneous sequence are no t  w e l l  
exposed i n  the map area, but are s im i l a r  t o  the Copter igneous sequence i n  the 
Misheguk Mountain quadrangle where rad io la r i ans  from cher ts  in te rca la ted  w i t h  
p i l l w s  have been cor re la ted  w i t h  rad io la r i ans  from the Norian p a r t  o f  the 
Otuk Formation. The higher s t ruc tu ra l  p o s i t i o n  o f  the Copter igneous sequence 
suggests tha t  i t  was erupted south of the coeval rocks o f  the E t i v l u k  Group. 
The basement onto which the Copter basa l ts  were erupted i s  not known; blocks 
of  Devonian limestone are comnonly associated w i t h  the Copter igneous sequence 
and may be pa r t s  o f  t h i s  basement, but  whether the contacts are mainly 
s t ra t i g raph ic ,  i n t rus i ve ,  o r  tec ton ic  has not been determined, 

I n  the Late Jurassic and Ear ly  Cretaceous a major change i n  sedimentation 
occurred as the o l d  cont inenta l  she l f  was broken up i n t o  la rge  allochthonous 
sheets. This  tectonism, which began the Brooks Range orogeny, most l i k e l y  
progressed from south t o  nor th  as th rus t  sheets o f  southern o r i g i n  overrode 
shelf rocks t o  the north, which were i n  t u r n  th rus t  s t i l l  f a r the r  north. The 
orogeny probably began a t  the southern edge o f  the A r c t i c  Alaska p l a t e  when 
the Misheguk Mountain a l lochthon over th rus t  the Copter igneous sequence. 
S t r u c t u r a l l y  lower t h r u s t  f a u l t s  then developed beneath the Copter igneous 
sequence, c rea t i ng  the Copter Peak al lochthon. Both al lochthons then moved 
r e l a t i v e l y  northward over the sedimentary sequences on the o l d  shel f .  The 
leading edges o f  the al lochthons were exposed t o  erosion and began t o  shed 
c l a s t i c  debr is  nor th  o f  the developing mountain range. 

The petro logy o f  the mafic and u l t ramaf ic  rocks tha t  make up the Misheguk 
Mountain a l lochthon i s  t y p i c a l  o f  the lower pa r t s  o f  many oph io l i t es ,  
i nd i ca t i ng  tha t  t h i s  a l lochthon i s  probably a remnant o f  oceanic c rus t  which 
l ay  south o f  the A r c t i c  Alaska cont inenta l  p l a t e  before the Brooks Range 
orogeny (Patton and others, 1977). The basal ts  and oceanic sediment which may 
have been atop the gabbro and p e r i d o t i t e  have been eroded away and are no 
longer preserved i n  the quadrangle. 

The mechanism o f  the th rus t i ng  i s  uncertain. We be l ieve  the best 
conceptual explanat ion i s  t ha t  the A r c t i c  Alaska p late,  on which the Brooks 
Range sedimentary sequences were deposited, was subducted toward the (present) 
south, and the allochthonous sedimentary sequences were detached from the 
upper layers o f  the subducted p late.  I n  t h i s  model, the several hundred 
k i lometers o f  c rus t  on which the sedimentary sequences were deposited are no 
longer near the Earth 's  surface. The suture between the A r c t i c  Alaska p l a t e  



and the southern oceanic(?) plate is now south of the Baird Mountains. 
Remnants of the suture plane also may occur at the base of the gently folded 
ophiollte klippen, mapped as the Hfsheguk Elountain allochthon. 

In the northern sequences, which were probably relatively stable during 
the early parts of the Brooks Range orogeny, the Jurassic and Early Cretaceous 
lpewik Formation appears to lay conformably on the Etivluk Group. Some thin 
tongues of the tpewik Formation possibly extended as far south as the 
Amphitheatre sequence. The lower part of the Ipewik Formation is comnonly 
present in the Wulik sequence in places where it has not been removed by 
erosion at the sub-Okpikruak unconformity, and the upper part of the lpewik 
Formation is bast developed In the northern parts of the Key Creek sequence. 
Coquina beds composed of the pelecypod Buchia, and the clean, well-sorted 
sandstone of the Ttngmerkpuk Member of the lpewik Formation may indicate that 
the water depth was shoaling taward the northern limits of the presently 
mapped Key Creek sequence In Valanginian time. 

The Early Cretaceous Okpikruak Formation was deposited in a foredeep on 
the north side of the ancestral Brooks Range during the Bro~ks Range 
orogeny. The Okpikruak i s  mostly grsywacke and shale, with some conglomerate 
locally. Features characteristic of turbidity-current deposition are 
comnon. Conglomerate clasts are composed of chert of the Etivluk Group, chert 
and limestone of the Lisburne Group, arkose of the Nuka Formation, limestone 
o f  the Baird Group, and gabbrw or diabase derived from the known 
ellochthons. There are also many clasts of volcanic and plutonic igneous 
rocks which have not been recognized within any of the allochthons currently 
present in the De Long Mountains. Their source is problematical; they may 
have been derived from the Copter igneous sequence, the upper parts of the 
Misheguk igneous sequence, or from allochthons structurally above the Misheguk 
Mountain a1 lochthon whi ch now have been enti rely removed by erosion (~ayf ield 
and others, 1978b). 

The base of the Okpikruak Formation is an unconformity in most places, 
although there may have been continuous deposition in the northern areas where 
it sits on lpewik Formation. It is evident from the map pattern that the 
Okpikruak truncates older units, in some places resting directly on Devonian 
rocks, but the angularity of truncation i s  relatively gradual. Depositional 
contacts between the Okpikruak and older units seem to be concordant on the 
scale of an outcrop, I f  any folding preceded deposition of the Okpikruak, it 
must have been relatively gentle. 

Olistoliths from structurally higher thrust sheets slumped into the 
foredeep and were incorporated in Okpikruak sedimentary materials deposited 
atop lower strat igraphic sequences (Mu1 1 ,  1979). The 01 i st01 i ths are comnonly 
blocks of limestone of the Baird Group or Kogruk Formation, chert of the 
Etlvluk Group, and arkose o f  the Nuka Formation. In some cases they are 
surrounded by isolated areas of conglomerate that probably represent submarine 
channel deposits, Isolated blocks of older, more competent rocks completely 
surrounded by graywacke and shale of the Okpikruak Formation are c o m n  in 
many areas. Distinguishing olistoliths from tectonically incorporated blocks 
is difficult in most of these cases. 

As the thrust sheets moved northward relative to the rocks under them, 
they overrode parts of the Okpikruak Formation that were deposited earliest, 



but  the Okpikruak continued t o  be deposited on sequences fa r the r  t o  the 
north. Thus the depocenter of the Ear ly  Cretaceous foredeep migrated 
northward w i t h  t ime (Snelson and T a i l l e u r ,  1968). There i s  some f o s s i l  
evidence t o  support t h i s  conclusion even though the ea r l y  orogenic c l a s t i c  
sediments are poor ly  dated by sparse occurrences o f  the pelecypod, Buchia. I n  
the more no r the r l y  ( s t r u c t u r a l l y  lowest) t h rus t  sheets tha t  are made up o f  the 
Key Creek sequence along the Kukpowruk River (De Long Mountains 82 
quadrangle), the base o f  the orogenic f lyschoid sediments, mapped here as the 
For t ress Mountain Formation, i s  younger than the w e l l  dated Ear ly  Cretaceous 
( ~ a l  angi an) beds o f  the T i  ngmerkpuk Member o f  the l pewi k Format ion (crane and 
Wiggins, 1976) on which i t  was deposited. The lpewik Formation contains the 
pelecypod Buchia Sublaevis o f  Valanginian age, Near the mountain f r o n t  22 km 
t o  the southwest i n  a s t r u c t u r a l l y  higher t h rus t  sheet o f  the Key Creek 
sequence ( f o s s i l  l oca l  i t y  9, De Long ~ o u n t a i n s  B3 quadrangle), the orogenic 
f l y s c h o i d  sediments, mapped here as the Okpikruak Formatlon, are a t  leas t  as 
o l d  as Ber r ias ian  age, because they conta in the pelecypod,.Buchia Okensis, I n  
a s t r u c t u r a l l y  higher t h r u s t  sheet which i s  p a r t  o f  e i t he r  the K e l l y  River,  
lpnavik River, or  Nuka Ridge al lochthon, Cur t i s  and others (1982, f o s s i l  
l oca l  i t y  48) repor t  a Late Jurassic ( T i  thonian) pelecypod, Buchia Fischer iana, 
from orogenic f l yscho id  sediments, mapped as wacke and mudstone, i n  outcrops 
along the tower Kugururok River i n  the Hisheguk b u n t a i n  quadrangle. This 
f o s s i l  evidence shows tha t  the age o f  the base o f  the Okpikruak Formation and 
other  re la ted  orogenic c l a s t i c  beds are o lder  i n  s t r u c t u r a l l y  higher sequences 
than they are i n  lower sequences. Such a diachronous re la t i onsh ip  supports 
the concept of  northward prograding f l yscho id  deposi t ion beginning a t  leas t  as 
ear ly  as Ti thonian i n  higher sequences and beginning as l a t e  as the 
Valanginian i n  the s t r u c t u r a l l y  lowest pa r t  o f  the lowest sequence, 

The stacked a1 lochthons tha t  are mapped i n  the De Long Mountains quad- 
rangle may have been th rus t  over the south edge o f  the sequence o f  rocks 
present i n  the subsurface o f  the North Slope. The evidence f o r  the a l lochtho-  
nous nature o f  the Brooks Range al lochthon, the lowest exposed i n  the map 
area, i s  based on f i e l d  re la t i onsh ips  along the nor th  s ide o f  the Ba i rd  and 
Schwatka Mountains east o f  the map area (Mu1 1 and others, 1976). None o f  the 
North Slope sequence i s  exposed i n  the De Long Mountains, but i t  may under l i e  
the ent i r e  area a t  several k i  lometers depth. 

With the waning o f  the large-scale th rus t i ng  during middle Cretaceous 
time, the foredaap nor th  o f  the mountain range continued t o  f i l l  w i t h  
sediment. The For t ress  Mountain Formation, o f  l a t e  Ear ly  Cretaceous age, was 
derived from the Brooks Range and deposited on the northern pa r t  o f  the 
Okpikruak Formation and the lpewik Formation. The character o f  the graywacke 
and shale of the southern pa r t  of the For t ress Mountain Formation i s  so 
s im i l a r  to the graywacke and shale o f  the Okpikruak Formation tha t  the 
southern l i m i t  o f  i t s  extent i s  not e a s i l y  d i f f e r e n t i a t e d  from the 
Okpikruak. North-south compression I n  the Late Cretaceous and ea r l y  T e r t i a r y  
caused f o l d s  w i t h  east-west trends and some minor t h rus t  f a u l t i n g  i n  the 
For t ress  Mountain Formation, and a l so  created broad fo lds  i n  the stacked 
allochthons. The De Long Hountains probably remained a topographic h igh since 
For t ress Mountain time, because no rocks younger than Ear ly  Cretaceous have 
been found w i t h i n  t h i s  area. 



FOSS l L  TABLE 

Table 3 is a list o f  the fossils which have been identified from the De 
Long Mountains A2,  82, and part o f  C2 quadrangles. Most fossils were 
collected i n  the summer o f  1979 during fieldwork for  this mapping project. 
However, they also include previously unpublished fossil collections dating 
back to the 1 9 5 0 ' s .  Some collections were made by geologists from the 
petroleum and mining industry and dated by U.S. Geological Survey 
paleontologists. 



Table --Selected f o s s i l s  from De Long Mountains A2, B2, and pa r t  of C2 quadrangles 

U.S.G.S 
Map Fie ld  

number La t i tude  , Longitude c o l l e c t i o n  
number number 

Map F o s s i l  
u n i t  type 

I d e n t i f i e d  by 

Mississ ippian? Mk2 

Early Cretaceous KO 
(Valanginian) 

Early Cretaceous Kot 
(Valanginian) 

Early Cretaceous Ko2 
(Valanginian) 

Mississ ippian Mko3 

P robab lyEar ly  Mkl 
Mississ ippian 

Late  Devonian Db13 

Mississ ippian Mu1 l 

Mississ ippian ? 
(probably l a t e  
Mississ ippian ) 

Corals 

Pelecy pods 

Pelecypods 

Pelecypods 

Corals ,  
foraminifera  

Crinoids ,  
bryozoans 

Corals , 
brachiopods , 
gastropods 

Corals 

A .  K .  Armstrong 

D.  L .  Jones 

D.  L .  Jones 

D.  L.  Jones 

A .  K .  Armstrong 

J. T .  Dutro, Jr. 

J. T.  Dutro, J r .  

J .  T.  Dutro, Jr. 

A .  K .  Armstrong 

See footnote  a t  end of t a b l e .  



Table  --Selected f o s s i l s  from De Long Mountains A 2 ,  B2, and p a r t  of  C2 quadrangles--Continued 

U.S.G.S  
Map F i e l d  L a t i t u d e  Longitude c o l l e c t i o n  

number number number 

Map 
unit 

F o s s i  1 
type 

I d e n t i f i e d  by 

10 2 7 6 ~ ~ 1  886 68°04'12" 1 6 2 ~ 5 0 ' 1 0 ~ ~  MI306 M i s s i s s i p p i a n  PMk, Algae, 
C r i n o i d s  

A .  K .  Armstrong 

1 1  79Cx 1 19A 68O08~51" 163'05' 14" -- E a r l y  Mu2 Conodonts , A .  G. Harris 
M i s s i s s i p p i a n  Ostracodes  I .  G .  Sohn 
3 ~ ~ 1 = 3 - 4  

12 79Ek264B 6B018'01" 1 6 3 ~ 1 0 ~  12" -- E a r l y  T r i a s s i c  me2 Conodonts B. R .  Wardlaw 
(probably  
Smithian t o  

)3 
0 

S p a t h i a n )  
~ C A I  2 

13 79Ek 184B 68'2 1 24lV 1 6 2 ~ 5 6  33" 27554-PC E a r l y  PMk2 Conodonts 
M i s s i s s i p p i a n  

middle Osagian)  

-- L a t e s t  Devonian Mus2 Conodonts 
( l a t e  Famennian) 
t o  e a r l y  Missis- 
s i p p i a n  (middle 
Osagian) 
3 ~ ~ ~ = $ / 2  -3 

A .  G. H a r r i s  

A .  G .  Harris 

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



Table --Selected f o s s i l s  from De Long Mountains A 2 ,  B2,  and p a r t  of C 2  quadrangles--Continued 

Ma P F i e l d  
U.S.G.S 

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  

F o s s i l  
type  

I d e n t i f i e d  by 

14 79Ek196F 68'12' 54" 163O04~40 -- L a t e  Devonian Mus2 Foraminif  e r a  B. L. Mamet 
t o  Ear ly  Mis- 
s i s s i p p i a n  ( n o t  
younger than 
Mamet zone 8 )  

15 79Tr74E 68'21 ' 35R 1 6 2 ~ 5 6 '  00" 27569-PC Miss i s s i p p i a n  Mm12 Conodonts 
I (probably  l a t e  

Osagian t o  
e a r l y  
h e s t e r i a n )  

68'03 30" 1 6 3 ~ 0 8 ~ 0 6 "  27505-PC Probably La te  PMk, Conodonts 
Miss i s s ipp ian  
( f a t e  Mera- 
mecian t o  
Ches te r ian)  
3 ~ ~ ~ = $ / 2  -3 

A .  G. H a r r i s  

A .  G .  Harris 

Pennsylvanian JBe2 R a d i o l a r i a  B. K .  Holdsworth 
t o  Permian 

Late lPMc12 Foramin i f  e r a ,  A .  K .  Armstrong 
Miss i s s ipp ian  c o r a l s  
(Meramecian) 

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



Table ,.--Selected f o s s i l s  from De Long Mountains A 2 ,  B 2 ,  and pa r t  of C 2  quadrangles--Continued 

U.S.G.S. 
Ma P 

number 
Lat i tude Longitude co l l ec t i on  number number 

Map F o s s i l  
u n i t  type 

I d e n t i f i e d  by 

19 73ATr 137.1- 68°201 58" 1 6 3 ~ 0 0 '  35" MI 140 Late  M m 1 2  Foraminirera ,  A .  K .  Armstrong 
.8  Mississ ippian a lgae  

(Meramecian) 

20 '2686-2 68°14t00t1 1 6 3 ~ 0 8 ' 5 4 ~ ~  MI109 Late  Mississ ip-  Mko3 Foraminifera,  A.  K .  Armstrong 
Mame t zones c o r a l s  
14-16 

-- La b e  Cretaceous K f w  f alynomorphs 
t o  J u r a s s i c  

-- Pennsylvanian 'PC Ps Radio la r ia  
t o  Early- 
Permian 

-- Late Mississ ip-  JPe3 Radio la r ia  
pian t o  Permian 

-- Late Mississ ip-  JPe2 Radio la r ia  
pian t o  Permian 

-- Mesozoic me, Radio la r ia  

-- Mesozoic JPe Radio la r ia  

-- Mesozoic 'PI IPS, Radio la r ia  

-- Mesozoic J%, Radio la r ia  

R .  A .  S c o t t  

B. L .  Murchey 

B. L .  Murchey 

B. L. Murchey 

B. L. Murchey 

B .  L .  Murchey 

B. L. Murchey 

B. L .  Murchey 



Table .--Selected f o s s i l s  from De Long Mountains A2, B2,  and part of C 2  quadrangles--Continued 

Map Fie ld  
U.S.G.S. 

number number La t i tude  Longitude c o l l e c t i o n  Age 
number 

Map 
u n i t  

F o s s i l  
type 

I d e n t i f i e d  by 

Mesozoic 

Mesozoic 

Mesozoic 

Mesozoic 

Mesozoic 

Middle T r i a s s i c  
(Ladinian)  

Late T r i a s s i c  
(Karnian? t o  
Norian) 

Late Mississ ip-  
pian (Visean) 
probably Mamet 
zone 12 o r  13 

Late Miss iss ip-  
pian (Visean) 
Mamet zone 11 
or younger 

Radio la r ia  

Radio la r ia  

Radio la r ia  

Radio la r ia  

Radio la r ia  

Radio la r ia  

Radio la r ia  

Forarnin i f  era 

Foraminif e r a  

B. L .  Murchey 

B. L. Murchey 

3. L.  Murchey 

B. L .  Murchey 

B.  L .  Murchey 

C .  D .  Blome 

C .  D.  Blome 

3. L .  Mamet 
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Table  --Selected f o s s i l s  from De Long Mountains A2, B2, and p a r t  of C2 quadrangles--Continued 

U.S.G.S. 
Map F i e l d  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  

F o s s i l  
type  

I d e n t i f i e d  by 

44 79Tr 120B 1 68O12~55l~  163'07' 24" -- Late  Miss i s s ip -  Mu3 Foraminifera  B. L.  Mamet 
p ian (Visean)  
Mamet zone 11 
o r  younger 

45 79Tr 120C2 68°12'59" 1 6 3 ' 0 7 ~ 2 4 ~  -- Late  Miss i s s ip -  Mko3 Foraminif  e r a  B. L.  Mamet 
p ian (Visean)  
Mamet zone 12 

4 6 79Md 1 f OC 68O12*26" 163O09'35" -- Late  Miss i s s ip -  Mko3 Foraminifera  B. L .  Mamet 
P 
UI pian (Visean)  

Mamet zone 12 
or younger 

47 79Md l I OE 6801z1 1811 1 6 3 ~ 0 8 ~ 0 6 ~ ~  -- L a t e  Miss i s s ip -  Mu3 Foraminif  e r a  B. L.  Mamet 
pian (Visean ) 
approximate ly  
Mamet zone 1 1 

M i s s i s s i p p i a n ,  Mu3 Foraminif  e r a  B. L.  Mamet 
zone 9 or 
s l i g h t l y  younger 

Late  Miss i s s ip -  Mko3 Foraminif  e r a  B. L.  Mamet 
p ian (Visean)  
Marnet zones 
12-1 3 
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DESCRIPTION OF MAP UNITS IN THE DE LONG MOUNTAINS QUADRANGLE 

(Asterisk identifies map units exposed in this map area) 

Surf icial Deposits 

Qal* ACTIVE ALLUVIAL DEPOS ITS (Quaternary)--~nconsol i dated s i 1 t, sand, and 
gravel which is actively rworked during stream floods. Surfaces 
marked by sparse vegetation in most places 

Qt TERRACE DEPOS ITS (Quaternary)-- 1 nact i v e  a1 1 uvi a l depos i ts composed o f  
silt, sand, and gravel at or above present high water stage. Surface 
covered by stable vegetation 

Q9 0 GLAC I AL OUTWASH DEPOSITS (Qua ternary) 

Qg m GLAC IAL MORAINE DEPOSITS (~uaternary) 

Qu* SURFICIAL DEPOSITS, UNDIVIDED (Quaternary)--Includes alluvium, 
colluvium, lacustrine, and glacial deposits 

Autochthonous Rocks 

(Rocks which have undergone minor thrust displacement relative to the 
older rocks under them.) 

FORTRESS MOUNTAIN FORMATION (Cretaceous)--Exposed in northern part of 
map in foothills of De Long Mountains. Variable thickness which is 
probably more than 1 km in some places at northern edge o f  map. 
Divided into: 

Kfw* Wacke and rnudstone member (Cretaceous)--Cormnly more than 50 percent 
fine- to medium-grained wacke which is usually calcareous, well- 
bedded, and locally conglomeratic. Some wacke beds have numerous 
shale chips.  Comnonly weathers a medium- to light-brown color on 
hill slopes where some soil and rock fragments have encrustations of 
cal iche.  Contains Albian pelecypod, lnoceramus. Base rests on either 
Valanglnian part of lpewik Formation in northern part of map area or 
Okpikruak Formation in more southerly exposures. 

Kfwc Wacke and conglomerate member (Cretaceous)--Brown-weathering, gray 
and gray-green wacke and granule- to pebble-wacke conglomerate 
interbedded with subordinate siltstone and mudstone. Texturally and 
compositionally imnature with clasts of quartz, limestone, chert, 
diabase, and shale. Mapped only at Mount Kelly, De Long Mountains 83 
quadrangle 



Autochthonous or A1 lochthonous Rocks 

Kfo* FORTRESS MOUNTAIN AND OKP IKRUAK FORMATIONS, UND lVl DED (Cretaceous)-- 
lnterbedded wacke and mudstone, Age based on Early Cretaceous 
palynomorphs and pelecypods 

Allochthonous Rocks 

Brooks Range allochthon 

Key Creek sequence 

Named for characteristic exposures along Key Creek (lat 68O8' N., long 
162'29' w.), De Long Mountains A1 quadrangle. Letter symbols for map units in 
this sequence include the subscript number 1 to signify that they are part of 
the Brooks Range allochthon 

Kol* OKP IKRUAK FORMAT ION (Cretaceous)-- Interbedded gray nudstone and f inc- 
to medium-grained wacke, Contains Early Cretaceous pelecypods Buchia 
Sublaevis and Buchia Okensis. Locally contains blocks of older rocks 
which are possible olistoliths from higher allochthons. Exposed 
thickness varies from 0 to more than 300 m. Depositional thickness is 
probably variable. In some areas base may be gradational into lpewik 
Formation; in other areas it is an unconformity. Locally includes: 

Kocl * Conglomerate member (Cretaceous) --Wacke conglomerate w i th rounded 
boulders and pebbles that consist of chert, limestone, granite, 
dacite, diabase, and gabbro. Deposited sporadically with thickness 
that ranges from 0 to approximately 30 m 

KJ i ,* l PEWlK FORMATION (Cretaceous and Jurass ic)--Maroon and gray shale, 
coquinoid limestone, siltstone, and clean quartz sandstone. Shale 
locally contains sparse well-rounded pebbles that consist of quartz, 
chert, gabbro, and granite. Shale contains local light-weathering clay 
beds (bentonite?), and at one location on a tributary o f  upper Kukpuk 
River (shown by a note on De Long Mountains B3 quadrangle), there are 
volcanic rocks of intermediate composition. Variable thickness from O- 
SO m. Early Cretaceous pelecypod Buchia Sublaevis c o m n l y  occurs in 
limestone coquina beds and concretions in upper part. Basal contact 
appears to be conformable on Otuk Formation but fossil evidence does 
not preclude a disconformity. Locally includes: 

Ki tl* Ti ngmerkpuk Member (cretaceous)--~ine- to medium-gra ined clean 
quartz sandstone, Massive to thick-bedded. Locally interbedded 
with red shale that has concretions and shell beds with Early 
Cretaceous (Valanginian) pelecypod Buchia Sublaevis. Thickness 
approximately 0-50 m 

.Pel* ETIVLUK GROUP (Jurass ic to Pennsylvan ian)--Gray chert w i t h  minor 
amounts of shale; weathers brown, yellow, gray, green, and maroon. 
Includes Siksikpuk and Otuk Formations. Contains Pennsylvanian to 
Triassic radiolarians; in upper part, Late Triassic pelecypod Monotis 
is comnon 



J k , *  OTUK FORMATION (Jurassic and T r iassic)--L i ght-gray to dark-gray chert 
with thin siliceous shale partings. Upper part weathers to crearn- 
colored or light-brown and green bed surfaces and contains a few 
sil iceous limestone beds that contain Late Triassic pelecypod 
Monotis. Middle part is well-bedded gray, brown, or dark-gray chert 
with rarely preserved Triassic pelecypod Halobia in shaly layers. 
Lower part, which is locally absent, is gray shale with a f ew carbonate 
beds that contain Early Triassic conodonts. Chert also contains 
numerous Mesozoic radiolarians. Top is probably Jurassic based on 
stratigraphic correlation with similar chert beds that contain 
identified radiolarians from Puzzle Creek sequence (De Long Mountains 
A3 quadran le) and pel ecypods from Howard Pass quadrangle (Mu1 1 and 
others, 19 I 2). Depositional thickness is approximately 30-50 m. Base 
appears to be gradational into the Siksikpuk Formation 

k Psi* S I K S  l KPUK FORMAT I ON (Tr iass i c to Pennsyl van ian)--Gray chert and gray, 
olive-gray, and maroon siliceous shale. Middle part of unit is mostly 
shale which grades both up and down into well-bedded chert with thin 
siliceous shale partings. Mamnillary bedding structures locally common 
especially near base. Bottom of section contains indefinitely dated 
Late Mississippian to Early Pennsylvanian radiolarians. Top of section 
is difficult to precisely determine in outcrop but appears to contain 
Mesozoic radiolar ians. Oeposi t ional thickness is approximately 40-80 
m. Base appears to be gradational into Kuna Formation, and in places 
the gradational zone contains yellow-weathering clay beds (bentonite?) 

PMkl* KUNA FORMATION (Pennsylvan ian and Mi ss i ss i pp ian)--61 ack carbonaceous 
shale with subordinate interbedded black chert, except in top 10 m 
where chert predominates. Contains a f ew  dark-gray, fine-grained 
limestone interbeds. There are a few beds of calcareous granule 
sandstone west of Wulik River. Shale surfaces corrmonly acquire a 
bluish-silver sheen on weathering. Lower part contains Osagian to 
Chesterian conodonts and probable early Meramecian brachiopods. Upper 
part contains Late Mississippian to Early or Middle Pennsylvanian 
radiolarians. Limestone contains rare corals. Depositional thickness 
is approximately 40-70 m. Basal contact is either sharp on Kogruk 
Formation or gradational into micritic limestone unit or Kayak Shale 

PMvl* INTERMEDIATE TO W F I C  VOLCANIC ROCKS (Pennsylvanian or Mississippian)-- 
May include hypabyssal intrusive rock. Andesite or basalt composed o f  
plagioclase, augite, biotite, apatite, and ilmenite(?) which is partly 
altered to chlorite, kaolinite, calcite, and leucoxene. Only found in 
small outcrops near Deadlock Hountain and east of middle part of Wulik 
River (De Long Mountains A2 quadrangle). In uncertain stratigraphic 
position but probably interfingers with upper part of the Kuna 
Format i on 

Mkol KOGRUK FORHATION (Miss i ss ippian)--Gray medium-gra ined 1 imestone wi th up 
to 25 percent black chert nodules and lenses, locally dolomitic. 
Contains crinoids and brachiopods which have not been studied in 
detail. Middle to Late Mississippian age based on stratigraphic 
position between Kuna Formation and Kayak Shale. Outcrops appear to be 
discontinuous, with depositional thickness from 0-20 m. Base is 
gradational into Kayak Shale 



hl l* MICRITIC LIMESTONE (Mississippian)--Dark-gray, 1 ight-weathering, thin- 
bedded limestone with subordinate interbedded black shale. Middle to 
Late Mississippian age based on stratigraphic position between Kuna 
Formation and Kayak Shale south of l w e r  part of Puzzle Creek, De Long 
Mountains A3 quadrangle, Probably laterally gradational into Kogruk 
Formation. Depositional thickness is approximately 0-30 m. Base is 
gradational into Kayak Shale 

Mkl* KAYAK SHALE (Mi rsi .sippian)--Black to dark-gray shale with interbedded 
rusty-weathering fossiliferous limestone and pyritic ironstone 
concretions, Locally contains a few siltstone and sandstone beds. 
Comnon fossils include probable Early Mississippian crinoids, 
brachiopods, bryozoa, and conodonts. Depositional thickness is 
approximately 10-40 m. Base is gradational into Utukok Format ion 

Mul* UTUKOK FORMATION (Miss iss ippian)--Buff w e a t h e r  ing, 1 ight-gray coarse- 
grained limestone with Interbedded clean, fine-grained quartz 
sandstone, siltstone, and shale. Loeally contains numerous Early 
Mississippian crinoid, bryozoan, coral, and brachiopod fossils. 
Exposed only in De Long Mountains Al, A2, and A3 quadrangles. 
Intertongues with top of red-brown siltstone unit in De Long Mountains 
A1 quadrangle. Local 1 y includes: 

Mull* Limestone and shalemember (~1ss iss ipp ian) - -Consis tsof  75 percent 
buffweathering limestone interbedded with 25 percent gray calcareous 
shale. Contains numerous Mississippian crinoid, brachiopod, 
gastropod,and coral fossils, and upper part has Late Mississippian 
foraminifers of Mamet zone 1 1  or younger. Exposed thickness of 100- 
300 m may be, in part, structurally repeated. Basal contact is not 
exposed 

Mu.,* Sandstonemember (Mississippian)--Buffweathering, fine- tomedium- 
grained clean quartz sandstone interbedded with sandy limestone and 
subordinate gray shale. Comnon fossils are crinoids and brachiopods 
which have not been studied in detail. Mapped only in De Long 
Mountains Al, A2, and A3 quadrangles. Exposed thickness is less 
than 40 m; basal contact is a thrust fault 

M~~ RED-BROWN S l LTSTONE (Mi ss i ss i pp i an) --Most 1 y redd i sh brown-weather i ng 
siltstone, locally calcareous, with subordinate amounts of sandstone 
and shale. Ironstone concretions are locally abundant in shaly 
intervals. Cross-beds and ripple marks are comnon features in sandy 
beds. Common fossils include crinoids, brachiopods, and gastropods, 
which have not been studied in detail. Contains Early Mississippian 
conodonts in equivalent beds in Noatak quadrangle (A. G. Harris, 
personal communication, 1982). Exposed thickness is 0-200 m. Base is 
gradational into light-brownweathering, thicker-bedded Noatak 
Sandstone and Kanayut Conglomerate, undivided 

MDnl* NOATAK SANDSTONE AND KANAYUT CONGLOMERATE, UNDIVIDED (Mississippian and 
Devonian)--Mostly light-brown to reddish-brown-weathering, well- 
indurated, fine- to coarse-grained sandstone with interbeds of 
conglomerate, siltstone, and maroon or gray shale. Sandstone is 



locally calcareous. Exposed thickness is probably greater than 300 
m. Base is gradational into Hunt Fork Shale 

Dhf ,* HUNT FORK SHALE (Devonian)--$hale, slate, and phyll i te w i  t h  l e s s e r  
amounts o f  interbedded siltstone and sandstone. Happed only in 
southern p a r t  of De Long Mountains A1 and A2 quadrangles. Thickness is 
g r e a t e r  than 300 m. Base i s  not exposed in map area 



Picnic Creek allochthon 

Wu l i k sequence 

Named for characteristic exposures along the tributaries of the upper 
part of the Wul ik River (lat 68'21' N., long 163' W.), De Long b u n t a i n s  82 
quadrangle. Letter symbols for map units in this sequence include the 
subscript number 2 to signify that they are part of the Picnic Creek 
allochthon. Location of the area where the Wulik sequence occurs relative to 
the Pmaruk sequence is shown in figure 4. 

KO** OKP IKRUAK FORMAT ION (Cretaceous)-- lnterbedded brown-weather i ng, f i ne-to 
medium-grained wacke and gray mudstone. Contains Early Cretaceous 
pelacypod Buchia Sublaevis. Locally contains blocks of older rocks 
which are possible olistoliths from higher allochthons. Exposed 
thickness varies from 0 to more than 700 m. Depositional thickness is 
probably variable. In some areas base may be gradational into lpewik 
Formation; in other areas, it is an unconformity. Locally includes: 

Koc2* Conglomerate member (Cretaceous) --Wacke conglomerate w i th rounded 
boulders and pebbles o f  chert, limestone, granite, dacite, diabase, 
and gabbro. Deposited sporadical ly with thickness from 0 to 
approximately 20 m 

KJ i 2* l PEW lK FORMAT l ON (Cretaceous and Jurass ic)--Maroon or gray shale. 
Depositional thickness is from 0-10 m. Basal contact appears to be 
conformable on Otuk Formation 

$e2* ETIVLUK GROUP (Jurassic to Pennsyl van ian)--Gray chert with mi nor 
amounts of shale; weathers to shades of brown, yellow, gray, green, and 
maroon. Includes Siksikpuk and Otuk Formations. Chert contains 
numerous late Paleozoic and Mesozoic radiolarians and upper part 
contains Late Triassic pelecypod Monotis 

JXoZ* OTUK FORHATION (Jurassic and Tr iassic)--Li ght-gray to dark-gray chert 
with thin siliceous shale partings. Upper part contains Triassic 
pelecypod Monotis, weathers to cream-colored or light-brown and green 
bed surfaces, and c o m n l y  contains a few carbonate beds. Chert 
contains Triassic radiolarians. Top is probably Jurassic based on 
stratigraphic correlation with similar chert beds that contain 
i dent if i ed radio1 ar i ans from Puzz l e Creek sequence (De Long Mountains 
A3 quadrangle) and pelecypods from Howard Pass quadrangle (Mu1 l and 
others, 1982). Depositional thickness is approximately 30-50 m. 
Base is probably gradational into Siksikpuk Formation 

TI BsZ* S IKS IKPUK FORMATION (Tr lass ic to Pennsyl van 1 an) - - ~ r a ~  and maroon 
chert and siliceous shale. Chert contains radiolarians which have 
not been studied in detail in this sequence. Age based on 
stratigraphic correlation with this unit in Key Creek sequence. 
Deposl t Tonal thickness is approximately 40-60 m. Basal contact 
appears to be sharp and conformable on black chert unit or black 
chert and limestone unit 



pMc2* BLACK CHERT (Pennsylvan ian? and Miss i ssippian)--We1 1 -bedded black chert 
with a few siliceous black shale partings. Local white-weathering rind 
on bed surfaces, Chert contains radiolarians which have not been 
studied in detail. Age based on stratigraphic correlation with top of 
Kuna Formation in Key Creek sequence. Depositional thickness varies 
from 0-50 m. Basal contact is sharp on micritic limestone unit, or is 
gradational into Kuna Format ion 

IPMclg* BLACK CHERT AND LIMESTONE (~ennsyl van i an? and Mi ss i ss ipp i an)-- 
Approximately equal amounts of interbedded black chert and micritic 
limestone. Locally may have a few dolomitic beds. Sparse fossils in 
limestone include crinoids, bryozoa, and Late Mississippian 
brachiopods. Age of upper part based on stratigraphic correlation with 
black chert and limestone unit in the Amaruk sequence. Depositional 
thickness varies from 0-200 m. Base is gradational into Kuna Formation 
or micritic limestone unit 

IPHk2* KUNA FORMAT ION (Pennsylvanian? and Mi ssi ss ippian)--Black carbonaceous 
shale with subordinate black chert beds. Locally contains numerous 
thin beds of micritic limestone. Lorrer part contains middle Osagian 
conodonts and upper part contains indefinitely dated Late Mississippian 
to Early Pennsylvanian brachiopods and gastropods. Depositional 
thickness varies from 0-35 m. Base is gradational into micritic 
limestone unit or Kayak Shale 

Ml2* MlCRlTlC LIMESTONE (~iss1ssippian)--Dark-gray, fine-grained limestone; 
weathers light-gray, Beds from 0.5-5 cm thick comnonly weather flaggy 
to platy. Locally contains a few beds of medium-grained crinoidal 
limestone with black chert nodules that probably is a thin tongue of 
Kogruk Formation (not distinguished as a discrete map unit in this 
sequence). Contains Late Mississippian (Meramecian) foraminifers and 
indefinitely dated Late Osagian to Early Chesterian conodonts. 
Megafossils include Late Mississippian brachiopods. Depositional 
thickness varies from 0-80 m. Base is gradational into Kayak Shale or 
Utukok Formation 

MkZ* KAYAK SHALE (Mississippian)--Gray f issile shale with interbedded 1 ight- 
gray-to buff-weathering limestone and local rusty-weathering ironstone 
concretions. Local bioclastic limestone beds contain abundant crinoid 
buttons. Exposed thickness is 5-40 m and may be locally absent south 
of Inaccessible Ridge (De Long Mountains B 1  quadrangle). Base i s  
probably conformable on Utukok Formation 

Mu2 - .  UTUKOK FORMATlON ( ~ i  ssi ssi ppian)-- lnterbedded sandy 1 imestone and 
calcareous sandstone. Contains crinoid and brachiopod fossils which 
have not been studied in detail. Early Mississippian age based on 
stratigraphic correlation with Utukok Formation in Amaruk and Kelly 
sequences. Stratigraphic relation to Kayak Shale is uncertain but is 
probably both laterally and vertically intergradational. Exposed 
thickness is approximately 30 m with a thrust fault at base south of  
lnaccessible Ridge (De Long Mountains 01 quadrangle). Local ly absent 
at Anxiety Ridge (De Long Mountains A2 quadrangle) 



MDnZ* NOATAK SANDSTONE ( M i s s  t s s  ippian and Devonian)--Calcareous, medium-brown 
to buff-weathering, well-indurated, fine- to medium-grained sandstone 
and siltstone. Contains a few ironstone concretions with abundant 
si 1 tstone beds in upper part, Happed only on Anxiety Ridge (De Long 
Mountains A2 quadrangle) and east of map area in Misheguk Mountain 
quadrangle (Curtis and others, 1982). Exposed thickness is about 50 rn 
and base is not exposed 



Picnic Creek allochthon 

haruk sequence 

Named for characteristic exposures along the upper tributaries of the 
Amaruk River (lat 68°14'30" N., long 162~38' W.), De Long Mountains 82 
quadrangle. Letter symbols for map units in this sequence include the 
subscript number 2 to signify that they are part of the Picnic Creek 
allochthon. Location of the area where the Amaruk sequence occurs relative to 
the Wulik sequence is s h w n  on figure 4. 

Ko2* OKP IKRUAK FORMAT ION (Cretaceous)-- l nterbedded gray-brown, fine- to 
medium-grained wacke and gray mudstone. Early Cretaceous age based on 
stratigraphic correlation with similar beds that contain the pelecypod 
~uchia~~ublaevls in this unit in adjacent sequences. Local ly contains 
blocks o f  older rocks which are possible olistoliths from higher 
allochthons. Exposed thickness varies from 0 to more than 1200 m. 
Depositional thickness is probably variable. Has a possible 
unconformity at base. Locally includes: 

Koc2 Conglomerate member (Cretaceous)--Wacke-matrix conglomerate with 
rounded boulders and pebbles of chert, limestone, granite, dacite, 
and diabase. Deposited sporadically with thickness that varies from 
0 to approximately 20 m 

9 e Z *  ETlVLUK GROUP (Jurassic to Pennrylvan ian)--Gray chert with minor 
amounts of shale; weathers to shades of brown, yellow, gray, green, and 
maroon. Includes Siksikpuk and Otuk Formations. Chert contains late 
Paleozoic and early Mesozoic radiolarians and, in upper part, Late 
Triassic pelecypod Monotis 

J4o2* OTUK FORMATION (Jurassic and Tr iassic)--Light- to dark-gray chert 
with thin siliceous shale partings. Upper part contains cream- 
colored bed surfaces and Late Triassic pelecypod Monotis. Lower 
part, which is seldom exposed, is mostly shale with a few limestone 
beds that contain Early Triassic conodonts. Triassic radiolarians 
are comnon in chert. Top is probably Jurassic on basis of 
stratigraphic correlation with similar chert beds that contain 
identified radiolar ians from Puzzle Creek sequence (De Long Mountains 
A3 quadrangle) and brachiopods and pelecypods from Howard Pass 
quadrangle (Mull and others, 1982). Depositional thickness i s  about 
30-50 m. Base is probably gradational into Siksikpuk Formation 

1 Ps2* S IKS IKPUK fORMAT ION (Triassic to Pennsylvanian) --0 1 i ve-gray and 
maroon chert and siliceous shale. Chert contains radiolarians which 
have not been studied in detail in this sequence. Age based on 
stratigraphic correlation with this unit in Key Creek sequence. 
Depositional thickness is about 40-80 m. Basal contact is probably 
conformable on black chert unit, black chert and limestone unit, or 
black chert and dolomite unit 



pMc2* BLACK CHERT (Pennsylvanian? and Mississippian)--Well-bedded black chert 
with a f e w  black shale partings and less than 10 percent gray or brown- 
weathering carbonate beds. Probably laterally gradational into black 
chert and limestone unit or black chert and dolomite unit. Age based 
on stratigraphic correlation with black chert and limestone unit and 
Kuna Formation of Key Creek sequence. Depositional thickness is 0-60 
m. Sharp basal contact on sandstone member of Utukok Formation 

BMc12* BLACK CHERT AND L IflESTONE (Pennsylvanian and Miss i ss ipp Ian)-- 
Approximately equal amounts o f  interbedded black chert and f i ne-gra i ned 
gray limestone. In some areas limestone beds are pervasively 
silicified. Limestone contains sparse crinoids and brachiopods. Top 
contains brachiopods of probable Pennsylvanian or Permian age near M t .  
Raven (De Long Mountains A2 quadrangle). Lower part contains Late 
Mississippian corals and foraminifers. Laterally gradational into 
black chert unit and black chert and dolomite unit. Depositional 
thickness is about 70-200 m. Base is gradational into Kogruk Formation 
or sharp on Kayak Shale or Utukok Formation 

PMcd2* BLACK CHERT AND DOLOM lTE (Pennsylvanian? and Mississippi an)-- 
Approximately equal a m u n t s  o f  interbedded black chert and fine- 
grained, gray- or brown-weathering dolomite. Laterally gradational 
into black chert unit and black chert and limestone unit. Depositional 
thickness is about 50-150 m. Base i s  either gradational into Kogruk 
Formation or is sharp on Utukok Formation and Kayak Shale 

Mm12 MICRITIC LIMESTONE (Mississippian)- ark-gray, f lne-grained 1 imestone; 
weathers light-gray with flaggy to platy beds. Only exposure 
recognized in this sequence is northeast of Wul ik Peaks (De Long 
Mountains 83 quadrangle). Exposed thickness varies from 0-10 m; 
depositional contact on Kayak Shale or Utukok Formation is not exposed 
but is inferred from a similar stratigraphic relationship in Wulik 
sequence 

Mko2* KOGRUK FORMAT I ON (Mi ss i s s i pp i an) --We1 1 -bedded, med i urn-gra i ned 1 i rnestone 
with less than 20 percent black nodular chert. Contains foraminifers o f  
Mamet zone 1 1  or slightly younger, Base is middle Mississippian (late 
Osag i an to ear 1 y Meramec ian) based on i dent if icat ion of bryozoans. 
Comnonly contains crinoids. Depositional thickness varies from 0-20 
m. Base i s  gradatjonal into Utukok Formation 

Mk2* KAYAK SHALE (~ississ1ppian)- i ray f issi le shale with subordinate 
amounts o f  interbedded rusty or buffweathering limestone. C o m o n  
fossils include crinoids and brachiopods. Probably laterally 
gradational into Utukok Formation. Exposed thickness varies from about 
0-30 m; basal contact i s  a thrust fault 

flu2* UTUKOK FORMAT ION (Hiss i ss ipp ian) --Approximately 60-70 percent buf f  - 
weather ing 1 imestone or sandy 1 imestone and 30-40 percent interbedded 
shale. Contains Early Mississippian ostracodes and conodonts. Comnon 
megafossils are crinoids, brachiopods, and Early Mississippian 
gastropods. Probably laterally gradational into Kayak Shale. Exposed 
thickness is less than 30 m; basal contact is a thrust fault, Locally 
includes: 



Sandstone member (Miss i ss 1 pp i an)--Buf f -weather i ng, f i ne- to med i um- 
grained clean quartz sandstone interbedded with sandy limestone and 
subordinate gray shale. Comnon fossils are crinoids and brachiopods 
which have not been studied in d e t a i l  in this sequence. One locality 
in De Long Mountains A2 quadrangle has Early Mississippian 
foraminifers of Mamet zone 8 or older. Only mapped west of Wulik 
River in De Long Mountains A2, 02, and 83 quadrangles. Exposed 
thickness i s  less than 50 m; basal contact is a thrust fault 



Kelly River allochthon 

Amphitheatre sequence 

Named for characteristic exposures around Amphitheatrc Mountain 
(lat 6801y8 N., long 162'34' W.), De Long Mauntains B1 quadrangle. Letter 
symbols for map units in this sequence include the subscript number 3 to 
signify that they are part of the Kelly River allochthon. Location of the 
area where the Amphitheatre sequence occurs relative to the Kelly sequence is 
shawn in figure 4. 

Koj* OKP l KRUAK FORMATI ON (Cretaceous) -- l n terbedded f i ne- to med i um-gra i ned 
lithic wacke and mudstone. Early Cretaceous age based on regional 
stratigraphic correlations. Exposed thickness varies from 0 to more 
than 300 m. Depositional thickness is probably variable. Mapped west 
of upper Wrench Creek and in upper Kelly River drainage, De Long 
Mountains B1 and 82 quadrangles. Has a probable unconformity at base 

S e  * EflVI.UK GROUP (Jurassic to Pennsylvanian)- ray chert with mi nor 3 amounts of shale; weathers to shades o f  brown, yellow, gray, green, and 
maroon. Includes Siksikpuk and Otuk Formations. Chert contains late 
Paleozoic radiolarians and in upper part, Late Triassic pelecypod 
nonotis in cream-colored beds 

JTo3* OTUK FORMTION (Jurassic and Triassic)--Gray to dark-gray, well- 
bedded chert with siliceous shale partings. Contains a few 
Interbedded siliceous limestone beds near top. Weathers to brown, 
green, yellow, and cream-colored bed surfaces. Cream-colored zone 
near top contains Late Triassic pelecypod Monotis. Chert beds 
contain radiolarians. Top is probably Jurassic based on stratigraphic 
correlation with similar chert beds that contain identified 
radiolarians from Puzzle Creek sequence (Dc Long Mountains A3 
quadrangle) and pelecypods from Howard Pass quadrangle (Mu1 1 and 
others, 1982). Depositional thickness is about 30-50 rn. Base i s  
probably gradational into Siksikpuk Formation 

1 Ps3* S IKSIKPUK FORHATION (Triassic to Pennsylvanian)--Gray, radiolar ian 
chert and gray, olive-gray, and maroon siliceous shale. Age based on 
stratigraphic correlation with this un i t  in other sequences. 
Depositional thickness is approximately 40-60 m. Basal contact is 
sharp and probably conformable on a thin tongue of Kuna Formation or 
Kogruk Format ion 

PMkj KUNA FORMAT I ON (Pennsylvanian? and M i  ss i ss i pp ian)--Black, carbonaceous, 
calcareous shale with subordinate interbedded fine-grained limestone. 
Age based on stratigraphic correlation with Kuna Formation in 
structurally lwcr sequences. Poorly exposed; thickness varies from O- 
15 m. Basal contact seems to be conformable on Kogruk Formation 

Mko3* KOGRUK F O R M T  ION (Mississippi an) --L i ght-gray-weather i ng, medi urn-gra i ned 
limestone with up to 25 percent black chert nodules and lenses. Common 
fossils are Late Mississippian corals, crinoids, brachiopods, and 
foraminifers of Hamet zone 1 1  or younger (Armstrong and Marnet, 1977). 
Depositional thickness i s  greater than 600 rn, Base i s  gradational into 
micritic limestone unit 
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Mml * MICRITIC L IMESTONE (Mi ssi ssi ppian)--Gray to dark-gray, f ine-grained 3 
limestone. Weathers light-gray to buff in color and platy to flaggy on 
talus slopes. Locally contains medium- to coarse-grained crinoidal 
limestone beds near top that resemble buff limestone member of Utukok 
Formation of Kelly sequence. Upper half locally contains Late 
Mississippi an (probably ear 1 y ~erameci an) brach iopods, pel ecypods, horn 
corals, and crinolds, and Late Mississippian foraminifers of Hamet zone 
1 1  or younger. Exposed thickness is approximately 130-200 m; 
depositional contact on Baird Group limestone is not exposed and is 
Inferred from regional stratigraphic relationships. Locally, lower 
part is mapped as: 

Hlsg . Shale and micritic limestone member (Mississippian)--Mostly gray to 
black carbonaceous shale with from 20-40 percent interbedded micr i t ic 
limestone, Probably laterally gradational into Utukok Formation of 
Kelly sequence 

BAIRD GROUP--Consists of: 

Db13 LIMESTONE (Devon ian)--Light-gray, medium- to coarse-grained. Occurs 
as isolated blocks along thrust faults at base of micritic limestone 
unit along upper part of Saksot Creek (De Long Mountains 01 
quadrangle). Contains i ndef ini tely dated Middle Devonian to Early 
Mississippian conodonts. Age based on correlation with similar 
limestone thrust slices at base o f  Kelly sequence that are Middle and 
Late Devonian in age. Exposed thickness i s  up to about 25 m; basal 
contact is a thrust fault 



Kelly River allochthon 

Kelly sequence 

Named for characteristic exposures along the Kelly River (lat 68O16' N., 
long 162'15' W.), De Long Mountains B1 quadrangle. Letter symbols for map 
units in this sequence include the subscript number 3 in their map symbols to 
signify that they are part of the Kelly River allochthon. Location of the 
area where the Kelly sequence occurs relative to the Amphitheatre sequence is 
s h w n  in figure 4. 

Ko3* OKP IKRUAK FORHATI ON (Cretaceous)-- I nterbedded f i na- to mod i um-gra i ned 
lithic wacke and mudstone with local wacke conglomerate. Contains 
Early Cretaceous pelecypods Buch ia Sublaevi s and Buch ia Crassicol is 
Solida in this sequence east of the map area (Curtis and ochers, 

Locally contains blocks of older rocks which may be olistol iths 
from higher allochthons. Lower part may be Late Jurassic. Exposed 
thickness varies from 0-300 m. Depositional thickness is probably 
variable.  Has a probable unconformity at base. Locally includes: 

Kocg* Conglomerate member (Cretaceous)--Wacke conglomerate w i th rounded 
cobbles and pebbles of chert, limestone, granite, and basalt. 
Deposited sporadically with thickness that varies from 0 to 
approximately 20 m 

Hej* ETIVLUK GROUP (Jurassic to Pennsy Ivan ian)--Gray, black, brown, or 
maroon, radiolarian chert with siliceous shale partings. Includes 
Siksikpuk and Otuk Formations 

J7h3* O N K  FORHATION (Jurassic and Triassic)--Gray or maroon, well-bedded 
chert with siliceous shale partings. Cream-colored zone near top has 
a few limestone beds and contains Late Triassic pelecypod Monotis. 
Lwer  part of section has 5-m zone of black chert with shale partings 
that contain Middle or Late Triassic pelecypod Halobia. Chert 
contains Triassic radiolarians. Top is probably Jurassic based on 
stratigraphic correlation with similar chert beds that contain 
identified radiolar ians from Puzzle Creek sequence (De Long Mountains 
A3 quadrangle) and pelecypods from Howard Pass quadrangle (Mu1 1 and 
others, 1982). Depositional thickness about 30-50 m. Base is 
gradational into Siksikpuk Formation 

E Psj* S IKS IKSUK FORMATION (Triassic to Pennsylvanian)--Gray, 0 1  ive-gray, 
and maroon radiolarian chert and siliceous shale. Age based on 
stratigraphic correlation with this unit in other sequences. 
Depositional thickness is approximately 10-40 m. Sharp basal 
contact, a possible disconformity, on cherty limestone member of 
Kogruk Formation or a thin discontinuous tongue of Kuna Formation 

PMk3* KUNA FORMATION (Pennsylvanian? and Miss i ss ippian)--Black chert and 
carbonaceous shale, thin and discontinuous. Mapped only at two small 
areas along east side of upper part of West Fork of Uulik River, De 
Long huntains A3 quadrangle. Age based on stratigraphic correlation 
with the Kuna Formation in lower sequences. Exposed thickness i s  about 
10 m 



Mko3* KOCRUK FORMATION (Mi ssi ss ippian)--Light-gray 1 imestone which in m s t  
places has less than 25 percent black chert nodules and lenses. 
Locally contains subordinate thin zones of dark-gray, micritic 
carbonate with lenses of black chert. Comnon megafossils are middle 
and Late Mississippian corals, crinoids, and brachiopods. Conodont 
identifications range from Early Mississippian (possibly as old as late 
Osagian) to Late Mississippian (Chesterian) in age. Foraminifers are 
Late Mississippian, and range from approximately Mamet zone 1 1  or 
sl ightly younger to zones 14 or 15 (Armstrong and Mamet, 1977). Basal 
contact with Utukok Formation in Wulik Peaks area appears to be Mamet 
zone 12. Depositional thickness varies from about 200-600 m. Base is 
gradational into Utukok Formation. Locally, upper part mapped as: 

Mkoc3 Cherty l imestone member (Mi ssi ss ippian)--Consi sts of medi urn-gra ined 
limestone with 25-50 percent black chert lenses and beds. Mapped 
only at top of the Kogruk Formation in Wulik Peaks area, De Long 
Mountains A3, A4, and B3 quadrangles. Probably grades lateral ly into 
Tupik Formation as mapped in Misheguk Mountain quadrangle (Curtis and 
others, 1982b, Sable and Dutro, 1961). Locally contains crinoids but 
otherwise is sparsely fossi 1 iferous. Late Mississippian age (Mamet 
zones 14 to 15) based on collections of foraminifers from De Long 
Mountains A3 quadrangle. Depositional thickness is approximately 30- 
75 m. Base is gradational into less cherty limestone of the Kogruk 
Format ion 

Mu3* UTUKOK FORMATION (Miss i s r  i pp i an)--Buff r e a t h e r  i ng 1 imestone, randy 
limestone, and fine-grained sandstone. interbedded gray shale may 
comprise up to 50 percent in lower part west of Wulik River. Early 
Mississippian fossils are abundant and include brachiopods, corals, 
bryozoans, gastropods, crinoids, and pelecypods. Foraminifer ages 
range from Early Mississippian, Mamet zone 7 or slightly older, to Late 
Mississippian, approximately Mamet zone 12. Exposed thickness is up to 
about 1,000 m; depositional contact on limestone o f  the Baird Group is 
not exposed and is inferred from regional stratigraphic 
relationships. Locally, divided into: 

MugI3 Light-gray 1 imestone member (Mi sr i ssippian)--Medi urn- to thick-bedded, 
medium-grained l imestone mapped locally in Wul ik Peaks area (De Long 
Mountains A3 and 83 quadrangles). Resembles Kogruk Format ion but 
does not have black chert. Foraminifer ages are Mamet zones 1 1  or 
12. Depositional thickness is approximately 20 m 

Mu13 Buff 1imertonemernber(Mlssissippian)--Buff-ueatheringl imestone 
interbedded with subordinate sandy limestone and shale. Depositional 
thickness is about 200-500 m, and base i s  gradational into limestone 
and shale member or sandstone member 

Mus3 Sandstone member (Mississippi an)-- l nterbedded buff-weather ing, fine- 
grained sandstone, calcareous sandstone, sandy limestone and shale. 
Mostly mapped in De Long Mountains A1 and B1 quadrangles but also 
occurs at base of high ridge west of lower Amaruk River (De Long 
Mountains A4 quadrangle). Depositional thickness approximately 200- 
400 m. Basal contact is commonly a thrust fault 



Mu1 s3 Limestone and shale member (Miss i ss i ppian)--Approximately equal 
amounts of interbedded buff-limestone and gray silty shale. May 
contain a few calcareous sandstone beds. Only mapped west of Wulik 
Rfver. Exposed thickness is approximately 200 m. Basal contact is 
not exposed 

BAIRD GROUP--Divided into: 

LIMESTONE (Devon ian)--Light-gray, medium- to coarse-grained. Occurs 
as isolated blocks along thrust faults at base of  Utukok Formation in 
mountains east and west of Kelly River (De Long Mountains A1 and 01 
quadrangles); also occurs near south edge of De Long Mountains A2 
and A3 quadrangles. Contains indefinitely dated Silurian to Devonian 
corals and stromatoporoids, and Middle to Late  Devonian brachiopods 
and conodonts. Exposed thickness is 0-70 m. Basal contact is a 
thrust fault 

Dbs3 LIMESTONE AND SHALE ( ~ e v o n  ian)--Gray shale interbedded w i  th 1 i ght- 
gray- to buff-weathering limestone. Most limestone is fine-grained 
and weathers to platy and flaggy fragments. Shale Is locally 
carbonaceous, Mapped only above a thrust fault on east side of 
Punupkahkroak Hounta i n, De Long Mountains A3 quadrangle. Age 
uncertain and based on lithologic similarity to shale and limestone 
unit in Puzzle Creek sequence 



lpnavik River a1 lochthon 

Puzzle Creek sequence 

Named for characteristic exposures in the hills around the upper part o f  
Puzzle Creek (lat 68O10' N., long 163~33' W . ) ,  De Long Mountains A3 
quadrangle. Letter symbols for map units in this sequence include the 
subscript number 4 to signify that they are part of the lpnavik River 
allochthon. 

Ko4 OKP l KRUAK FORMAT l ON (Cretaceous) -- l n terbedded f i ne- to med i urn-gra i ned 
lithic wacke and mudstone with local wacke conglomerate. Upper part is 
probably Early Cretaceous based on stratigraphic correlation with 
fossiliferous parts of the Okpikruak Formation in other sequences, 
Lower part may be Late Jurassic. Locally contains blocks of older 
rocks which are possible olistoliths from higher allochthons. Exposed 
thickness varies from 0 to more than 200 m. Depositional thickness is 
probably variable. Has a probable unconformity at base. Locally 
i nc 1 udes: 

Koc4- Conglomerate member (Cretaceous)--Wacke conglomerate with rounded to 
angular cobbles and pebbles that consist of chert, limestone, 
granite, end basalt. Deposited sporadically with thickness that 
varies from 0 to approximately SO m 

R e 4  ETlVLUK GROUP (Jurassic to Pennsylvan ian)--Gray, black, brown, and 
maroon, radiolarian chert with siliceous shale partings. Includes 
Siksikpuk and Otuk Formations. 

J k 4  OTUK FORMATION (Jurassic and Tr iassic)--Light- to dark-gray chert 
with thin siliceous shale partings. Upper part has cream-colored 
rind on bed surfaces and Late Triassic pelecypod Monotis. 
Radiolarians range from Triassic to as young as Early Jurassic 
(Toarcian to late Pl iensbachian). Depositional thickness is 
approximately 30-50 m. Base is gradational into Siksikpuk Formation 

'R Ips4. S lKS l KPUK FORMAT l ON (Tr iass i c to Pennsy 1 van i an)--01 i ve-gray and 
maroon, radiolarian chert and siliceous shale. Age based on 
stratigraphic correlation with this unit in other sequences. Exposed 
thickness varies from about 20-60 m. Base is probably conformable on 
black chert unit, black chert and limestone unit, or black chert and 
dolomite unit 

S m 4  HAFIC SILLS AND DIKES (Jurassic to Pennsylvanian)--Mostly consists of 
diabase composed of plagioclase and augite. Intrudes black chert and 
Baird Group limestone in southern part of DeLong Hountains A3 
quadrangle 

PMcq BLACK CHERT (Pennsy 1 van i an? and Mi ss i ss i pp i an) --We 1 1 -bedded, b 1 ack 
chert with a few black shale partings and less than 10 percent gray- or 
brown-weathering carbonate beds. Probably vertically and laterally 
gradational into black chert and limestone unit, black chert and 
dolomite unit, or black shale unit. Age based on stratigraphic 
correlation with black chert and black chert and limestone units in 
Nachralik Pass and lpnavik sequences in south-central Misheguk Mountain 



quadrangle (El lersieck and others, 1982) which contain indefinitely 
dated Late Mississippian to Pennsylvanian radlolarians and Late 
Mississippian foraminifers. Depositional thickness varies from 0 to 
approximately 70 m. Base is gradational into black chert and limestone 
unit on Punupkahkroak Mountain (De Long Mountains A3 quadrangle) 

PHsS BLACK SHALE (Pennsy 1 van i an? and Miss i ss i pp i an) --B 1 ack carbonaceous 
shale with a few interbedded black siliceous shale, chert, and thin, 
fine-grained, dark-gray limestone or dolomite beds. Local small 
calcareous concretions. Probably laterally gradational into black 
chert unit. Depositional thickness is approximately 0 to 10 m and is 
locally thickened by folding. Base i s  gradational into black chert and 
limestone unit or black chert and dolomite unit 

IPMc14 BLACK CHERT AND L1 MESTONE (Pennsylvan Ian? and Miss i ss i pp i an) -- 
Approximately equal amounts of interbedded black chert and fine-grained 
limestone. Probably laterally gradational into black chert and black 
chert and dolomite unit. Maximum exposed thickness is about 70 m. 
Sharp basal contact on Kayak Shale 

IPMcd4 BLACK CHERT AND DOLOMITE (Pennsy 1 van i an? and Mi ss i ss i pp i an) -- 
Approximately equal amounts of interbedded black chert and gray or 
brown-weathering dolomite. Probably laterally gradational into black 
chert and black chert and limestone units. Maximum exposed thickness 
is approximately 100 m. Sharp basal contact with either Kayak Shale or 
buf f  limestone member of Utukok Formation 

Mk4 KAYAK SHALE (Miss iss t ppian)--Black f i ss i le shale with interbedded 
orange-weathering limestone, siltstone, and ironstone concretions. 
Probably interfingers with Utukok Formation. Limestone contains Early 
Mississippian corals and conodonts. Maximum exposed thickness is about 
30 m; depositional contact on Baird Group limestone is not exposed but 
is inferred from regional stratigraphic relationships 

UTUKOK FORMATION--Divided into: 

Mu14 Buff 1 inestone member (Mississippian)--Predominately 1 irnestone w i t h  a 
few interlayered sandstone beds. Contains Early Mississippian 
conodonts. Thickness i s  about 100 m. Base is gradational into 
limestone and shale member 

f l u l s ~  Limestone and shalemember (Mississippian)--Interbedded buff- 
weather ing si 1 ty 1 imestone and gray shale. Probably lateral 1 y 
gradational into Kayak Shale. Contains Early Mississippian (probably 
Osagian) brachiopods. Exposed thickness is about 100 m; depositional 
contact on Baird Group limestone is not exposed but is inferred from 
regional stratigraphic relationships 

BAlRD GROUP--Divided into: 

Db14 LIMESTONE (Devonian)--Massive- to thin-bedded, light-gray medium- to 
coarse-grained; weathers blocky to flaggy. Sparse fossils include 
stromatoporo ids, coral s, and Late Devon 1 an (~arnenn ian) conodonts. 
Seems to overlie or, in part, interfinger with shale and limestone 
unit. Maximum exposed thickness i s  up to about 200 m. Basal contact 
is comnonly a thrust fault 



Dbs4 SHALE AND L IHESTONE (Devon ian) -- 1 nterbedded 1 i ght s i 1 very-gray sha 1 e 
and light-gray limestone. Locally has a few thin sandstone beds. 
Limestone is mostly fine-grained and weathers light-gray with flaggy 
to platy beds, but locally may be medium-grained and weathers buff-  
colored and medium-bedded. Shale is cormonly well-indurated and in 
some places has slaty cleavage. Youngest conodont age is Late 
Devonian (Frasnian), and oldest age is Early to Middle Devonian. 
Hegafossils include brachiopods and crinoids which have not been 
studied in detail. Haximum exposed thickness is up to about 500 m; 
basal contact i s  a thrust fault 



Nuka Ridge allochthon 

Bogie sequence 

Named for characteristic exposures along upper Bogie Creek and Nuka Ridge 
(lat 68O38' N., long 1$g015' W.), Misheguk Mountain quadrangle. Letter 
symbols for the map unit in this sequence include the subscript number 5 to 
signify that it is part of the Nuka Ridge allochthon. The position of 
outcrops of  this sequence leads us to believe that some, if not all, of the 
mapped occurrences are olistoliths and are at a lawer structural level than 
most other occurrences of the Nuka Ridge allochthon in the western Brooks 
Range. 

PMn5 NUKA FORMATION (Pennsylvanian? and M i  ssi ss i ppian)--Li ght-gray- to buff - 
weathering, coarse-grained arkose, limestone, arkosic limestone, and 
glauconitic calcareous sandstone. Mapped at three small isolated 
occurrences: one in the stream bed of Puzzle Creek, another about 4 km 
to the west (De Long Mountains A3 quadrangle), and the third along 
01 i stopuk Creek (De Long Hounta ins B3 quadrangle) . Each occurrence i s 
associated with Cretaceous conglomerate and may be an olfstolith. 
Locally contains Early Pennsylvanian conodonts, and Late Mississippian 
foraminifers. Megafossils include brachiopods of possible Permian 
age. The upper part of the Nuka has previously been dated on the basis 
of brachiopod identifications as Permian in age (Tai 1 leur and others, 
1973). Hawever, recent collections of conodonts from the top beds at 
Nuka Ridge (east o f  map area) indicate its age is not older than Early 
Pennsylvanian (A.G. Harris, written commun., 1982). Late Mississippian 
foraminifers and conodonts occur in the Nuka from a wide area of the 
western Brooks Range. The age of the Nuka is therefore considered to 
be Early ~enns~lvanian(?) and Late Mississippian 

Copter Peak allochthon 

Copter igneous sequence 

Named for character istic exposures at Copter Peak (lat 68O30' N., long 
161°18' W.), Misheguk Mountain quadrangle. Letter symbols for the map unit i n  
this sequence include the subscript number 6 to signify that they are par t  of 
the Copter Peak allochthon. 

Jlb6 BASALT (Jurassic? and Tr lassie)--Local ly has pi 1 low structures. Poorly 
exposed in southern part of Oe Long Mountains A3 and A4 quadrangles. 
Basal contact is a thrust fault. Triassic age based on lithologic 
correlation with similar rocks in Misheguk Mountain quadrangle that 
contain intercalated Triassic chert that has been dated by radioiarian 
fossils. Jurassic(?) age is based on the possibility that gabbroic 
rocks of Jurassic age, similar to those exposed in the Misheguk igneous 
sequence, may have been the source for some of the basalt 



Misheguk Hountain allochthon 

fl i s heguk igneous sequence 

Named for characteristic exposures at Misheguk Mountain (lat 68°15' N., 
long 161°5' W.) ,  Hisheguk Mountain quadrangle. Letter symbols for map units 
In this sequence include the subscript number f to signify that they are part 
of the Hisheguk Mountain allochthon. 

Jg, GABBRO (~urassic)--fledium- to coarse-grained. Predominant mineral r are 
plagioclase, clinopyroxene, orthopyroxene, hornblende, and olivine, 
Locally banded with plagioclase- and pyroxene-rich layers, and locally 
includes small dikes of  peridotite, pyroxenite, and hornblende- 
plagioclase pegmatite. Age based on potassium-argon dates on 
hornblende from simi 1 ar rocks in Misheguk Mountain quadrangle (Patton, 
and others, 1977). Mapped only in southeast part of De Long Mountains 
A1 quadrangle and southern part of De Long Mountains A4 quadrangle 

Ju7 ULTRAMAFIC ROCKS (Jurassic)--Predominant1 y orange-weather ing per idot i te 
and partly serpentinized dunite with minor amounts of pyroxenite in 
small dikes. Basal contact is a thrust fault. Mapped only in De Long 
Mountains A1 and A4 quadrangles 



Rocks not assigned t o  a spec i f i c  t h rus t  sequence 

Koc* 

K J i  

Mka* 

OKPIKRUAK FORMATION (Cretaceous)--Greenish-gray, l i t h i c  wacke and gray 
mudstone. Contains Ear ly  Cretaceous pelecypod Buchia. I n  some areas 
where t h i s  u n i t  was deposited upon K e l l y  o r  Puzzle Creek sequences 
lower pa r t  may be Late Jurassic. Loca l ly  includes: 

Conglomerate member (Cretaceous)--Wacke conglomerate w i t h  rounded 
cobbles and pebbles tha t  consist  of chert,  limestone, g ran i te  and 
mafic igneous rocks 

IPEW l K  FORMATION (Cretaceous and Jurass ic)--Th in-bedded maroon or  gray 
shale. Deposit ional thtckness var ies  from 0-10 m. Mapped a t  m u n t a i n  
f r o n t  east o f  upper Saksot Creek and along upper K e l l y  River ( ~ e  Long 
k u n t a i n s  01 quadrangle). Base appears t o  be conformable on Otuk 
Format i on 

ETlVLUK GROUP (Jurassic t o  Pennsylvan ian)--Gray, rad i o l a r  ian chert  w i t h  
s i l i ceous  shale par t ings.  Includes Siksikpuk and Otuk Formations 

OTUK FORMATI ON (Jurassic and Tr iass ic)- -L i  ght-gray to  dark-gray, 
rad io la r i an  chert  w i t h  t h i n  s i l i ceous shale par t ings.  Upper p a r t  
weathers to cream-colored or  l ight-brown and green bed surfaces 

S IKS I KPUK FORMAT l ON (Tr !ass i c t o  Pennsy 1 van i an) --Maroan and gray 
rad io la r i an  chert  and s i l i ceous  shale. Chert contains rad io la r ians  

BLACK CHERT (Pennsyl van i an? and M i  ss i ss i pp i an)--We1 1 -bedded black 
rad io la r i an  chert  w i t h  a few black s i l i ceous  shale par t ings 

BLACK CHERT AND LIMESTONE (Pennsy 1 van i an? and M i  3s i ss i pp i an) --Occurs as  
i so la ted 01 i s t o l  i t h s ( ? )  and ( o r )  t h rus t  s l i c e s  i n  Okpikruak Formation 
i n  De Long k u n t a i n s  A3 and B2 quadrangles 

KUNA FORMAT I ON (Pennsylvan tan and Miss i ss i pp ian)--0 lack carbonaceous 
shale and subordinate black chert.  Contains a few th in,  f ine-grained 
limestone beds, Age I s  based on co r re la t i on  w i t h  Kuna Formation i n  Key 
Creek sequence. Contains Late Miss iss ippian fo ramin i fe rs  and 
pelecypods on nor th  s ide o f  Inaccessible Ridge (De Long Mountains 81 
quadrangl e) 

KOGRUK FORMATION (Hiss i ss ipp ian) - -L igh tgray  1 imestone w i t h  black chert 
nodules and lenses. Crops out  as a th rus t  block on west edge o f  Avan 
u l  tramaf i c  complex (De Long b u n t a i n s  A1 quadrangle) and as o l  i s t o l  i t h s  
I n  Okpikruak Formation (De Long Mountains A3 and 82 quadrangles) 

KAYAK SHALE (Hississippian)--Dark-gray shale w i t h  a few interbeds o f  
rusty-weathering limestone and ironstone concretions. Occurs i n  small 
i so la ted outcrops on west edge of Avan u l  tramaf i c  comp 1 ex (De Long 
Mountains A1 quadrangle) and nor th  of Punupkahkroak Mountain (De Long 
Mountains A3 quadrangle) 

LIMESTONE UlTH UNCERTAIN STRATIGRAPHIC AFFINITIES (Mississippian or 
Devon i an)--Li ght-gray-weather i ng, medium- t o  t h  ick-bedded 1 imestone. 
Loca l ly  includes a few dark-gray chert  nodules. Outcrops may be th rus t  
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Exp 1 ~ n a  t ion of n i p  s /. , L i r ~  I . 

- -7- . CONTACT--Dashed where approximately located; queried where doubtful 

.. . . HIGH-ANGLE FAULT--Dotted where concealed; queried where extension of fault 
is doubtful 

A?&--? THRUST FAULT BETWEEN ALLOCHTHONS ( i ntersequence t h r u s t  faul t)--Dashed were 
approximately located; dotted where concealed; sawteeth  on upper plate; 
queried where extension of fault is doubtful; queried and dashed where 
existence of fault is doubtful. Half arrows show relative motion on cross 
section. Where thrust faults can be inferred to occur near outcrop 
boundaries a thrust fault symbol i s  shown next to Quaternary sediments. 
In such cases the bedrock i s  not thrust over the Quaternary deposits but 
is thrust over bedrock that occurs under a thin cover of unconsolidated 
sed i men t 

-h h?A - ?  THRUST FAULT W l TH l N AN ALLOCHTHON ( i ntrasequence thrust faul t)--Dashed 
where approximately located; dotted where concealed; sawteeth on upper 
plate; queried where extension of fault is doubtful; queried and dashed 
where existence of fault is doubtful 

+-- ANTICLINE--Showing trace of axial plane and plunge of axis; dashed where 
approximately located 

s-- OVERTURNED ANTICLINE--Showing trace of axial plane and plunge of axis; 
dashed where approximately located 

--+-- SYNCLINE--Showing trace of axial plane and plunge of axis; dashed where 
approximately located 

3-- OVERTURNED SYNCLINE--Showing trace of axial plane and plunge of axis; 
dashed where approximately located 

STRIKE AND D I P  OF B E D S  OR LAYERS: 
@ Horizontal 
7 5  lncl ined 
T~~ Approximate inclined 
t Vertical 
5 Overturned 
7 Layers  in igneous rocks 

QUERIED OUTCROPS--Plotted from aerial photographs and not investigated in 
the field 

FOSSIL LOCATIONS--Listed on table 3 

@ 
Z i  nc-1 ead-s i lver *prospects 
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