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EXPLANATION FOR DE LONG MOUNTAINS QUADRANGLE MAPS
INTRODUCTION TO DESCRIPTION OF MAP UNITS

This map 1s one of a serles of three reconnaissance geologic maps of the
southern De Long Mountains quadrangle (fig. 1). Because the geology in the
three map areas s similar, a composlte map explanation has been deslgned to
faclllitate thelr comblned use and give a better perspective of the reglonal
geology. There are some rock units and allochthons which do not occur on all
three maps. For this reason, the explanation contains more rock units than
occur on any one map. Rock unlts which appear on the accompanying map are
indicated by an asterisk beslde the map symbol in the explanation.

RELATIONS OF TECTONOSTRATIGRAPHIC AND LITHOSTRATIGRAPHIC UNITS

In Early Cretaceous time, the Brooks Range was created during an orogeny
that produced numercus thrust faults wlith as much as tens of kilometers
displacement. In areas where thrust faults are closely spaced, the structure
is 30 complex that the terrane can be characterized as a 'broken formation'
(Hsu, 1968). The dlirection of thrust juxtaposition was such that upper thrust
sheets traveled relatively northward over lower sheets. Oisplacement of rock
units across some thrust faults is great enough to superimpose coeval rocks of
different sedimentary facies so that rock units in one thrust sheet may be
lithologically different from coeval rock units above and below. This is
especially evident in Mississippian rocks which appear to have had more
complex facles patterns in thelr orlginal basins of deposition than younger
rock units.

In order to describe our understanding of the complex stratigraphy and
structure In the De Long Mountains quadrangle, most rock units on this map are
grouped into the named sequences and the allochthons shown in figure 2. On
this map, the word ‘'sequence'' Is used as a stratigraphlc term, meaning either
a distinctive column of sedimentary rocks that were deposited contiguously or
a group of associated and distinctive Igneous rocks. Although the assignment
of a rock unit to a particular sequence is usually based upon its lithology
and stratigraphic relations, its structural position Is also Important.

Thrust sheets that contain the same or similar sequences and occur in the same
general structural level are herein grouped together Into structural unlts
called "allochthons'. I!n contrast, most prevlious reports use terms such as
“thrust tectonlc unit", "structural sequence', or "thrust sequence'', for both
lithostratigraphic and tectonostratigraphic units. Table 1 compares the
allochthons named on this map with analogous terminology used in other
reports.

Varlous parts of the same sequence are commonly juxtaposed several times
in adjacent thrust sheets. Faults that bound thrust sheets may occur at any
horizon withln a sequence, so that each thrust sheet usually contains only
part of a3 complete sequence. Thrust faults that separate thrust sheets with
different sequences are mapped as ''intersequence thrust faults', and those
that separate thrust sheets with the same sequence are mapped as '"intrase-
quence thrust faults''. Note that these are distinguished by different map

symbols.
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Figure 1.~-Location of the De Long Mountains quadrangle, this map and the two
adJacent maps of this series,



Tabie 1 --Lomparison of allochthons {n this report with equivalent structural units of ather authors
Curtis ;nd Snelson and
others, 1982 ; Tailleur
’ *  Ellersieck Mayfield . Tailleur
Ellersieck and Churkin and Mayfleld and 1548;
This report others, 1887 ; aadlgggers, andlgggers. Mull, 1979 others, 1979 others, 1978a Martin, 1970 Tailleur, andlgégers,
Mayfield and and Brosgé
others, 1982 1970
Misheguk Misheguk Misheguk Misheguk Misheguk Not distin- Misheguk Ultrabasic Misheguk Not distin-
Mountain Mountain Mountain Mountain SBQuUeRce guished Mountaln pluton thrust quished
allachthon altochthon thrust thrust thrust sequence tectonic
. sequence sequence seguence unit
Copter Peak Copter Peak Copter Peak Not distin- Misheguk Not distin- Misheguk Utrabasic Misheguk Not distin-
allochthon allochthon thrust guished sequence gquished Mountain pluton thrust guished
sequence thrust sequence tectonic
sequence unit
Nuka Ridge Nuka Ridge Nuka Ridge Not distin- Nuka Not distin- Nuka Ridge Muka Ridge Nuka Ridge Nuka Ridge
allochthon atlochthon thrust gus | hed sequence guished thrust sequence thrust sequence
sequence sequence tectonlc
unit
Tpnavik River lpnavik River Ipnavik Biver [pnavik Qiver Ipnavik Hot distin- Tpnavik lpravik Tpravik Ipnavik
allachthon allechthon thrust thrust seguence guished River thrust sequence thrust segquence
sequence saguence seguence tectontc
unit
Kelly River Kelly River Kelly River Kelly River Kelly Hot distin- Kelly River De Long Kelly Hot distin-
allochthon altochthon thrust thrust sequence guished thrust sequence thrust guished
sgquence sequence sequence tectonic
unit
Plente Creek Pienic Creek Plcaic Creek Kuruk Creek Not distin-  Not distin- Northwestern Not distin- Wullk Sequence
s1lochthon attachthon thrust thrust quished guished 8rooks Range guished thrust at Xiligwa
seqience sequence thrust tectonic River
58GUEnCces it {eastern
facies)
Rorthwestern Brogks Range Foothills
Brooks Range sequence sequence
thrust sequences
Brooks Range frooks Range #rocks Range 8rocks Range Endicott Kagvik < Morth Central < Ivotuk HiTis  Foothidls Assemblages
allochthon attochthan throst thrust sequence structural Brooks Range sequence thrust T oan Drench-
sequence sequence {pastern sequéence thrust sequence {eastern tectonlc water
facies) {eastern facies) unit Creek
factes) s

Sequence at
Maunt
Bupto
eastern
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Thrust sheets with the same sequence almost always occur In the same
structural stackling positlion retative to thrust sheets with dlfferent
sequences. This observation has permitted us to construct the generalized
model, shown In flgure 2, for the relatlonship between the various allochthons
and sequences. This model shows the relative structural position of the
allochthons and the sequence or sequences of rocks that occur within each
allochthon. Postorogenic eroslon removed large portlions of the upper
allochthons from the area, and some were probably never continuous across the
quadrangle. The allochthons are usually In the form of large lens~shaped
bodles or folded sheets from a few hundred meters te tens of kilometers across
and from a few meters to a kilometer or more In thickness. [n most vertical
sectlons soma of the allochthons are absent, and the sequences In others are
Internally repeated by intrasequence thrust faults.

In additlon to the abrupt facies differences across Intersequence thrust
faults, there are also more gradual changes within the sedimentary rocks that
make up certaln allochthons. These changes are commonly most noticeable in
the Mississippian and earliest Pennsylvanlan rocks. Where a facles change in
one or more rock units creates reglonally significant differences in the
stratigraphlc column, two similar sequences that occur at the same structural
level In different areas are named and described. In such cases, the simllar
sequences are presumed to have been deposited In contiguous areas and are
grouped in the same allochthon. For example, the Amphitheatre and Kelly
sequences are llthologlcelly similar and occur at about the same structural
level. For this reason, they were probably deposited side by side, and only a
small amount of thrust juxtaposition is inferred to have occurred between them
(see fig. 3 for locatlon of sequences and allochthons). A similar
relationship also probably exists for the Amaruk and Wulik sequences.

Map symbols for rock units contain numerical subscripts that identify the
allochthon 1n which they occur. |f individual map units are colored by the
numbers, a tectonic map showing allochthons will result; if they are colored
by the letter symbols, a map showing tlthologic units will result.

Figure 4 shows the locations of foot traverses used In the compilation of
this map. Not shown are the many observation points from a hovering
hellcopter and spot landing sites which were used for sketching geologic
contacts.

ADOPTION OF THE IPEWIK FORMATION

in the Key Creek and Wulik sequences, there Is a distinctive Jurassic and
Early Cretaceous Interval of rocks characterized by maroon or gray shale.
Localized coquinoid limestone and sandstone also occur In the northern parts
of the Key Creek sequence. These rocks were named the "Ipewik Formatlon' by
Crane and Wiggins {1976). The formation was named for its type locallty In
the region of the Ipewik River, De Long Mountalns quadrangle, Alaska, but was
mispelled "Ipewick" 1n the published abstract., This formation name is adopted
on thls map, and the spelling Is corrected to lpewlk to accurately reflect its
geographic namesake. Due to structural complications and rapid facies
changes, there is no single place where all lithologies in the formation are
completely exposed. Well exposed reference sections exist at the followlng
locations: Horseshoe Bend on the Ipewik River (lat 68°36.5' N,, long
164°11.2" W.); 10 km west of Horseshoe Bend on the ipewik River
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(lat 68935.7' N., long 164°25.5" W.); upper Thetis Creek (lat 68°39' N., long
164°44.,6" W.); upper Kukpowruk River (lat 68°29' N., long 162°42' W.); upper
Kukpuk River (lat 68%25.1' N., long 163°33' w.).

A distinctive sandstone withln the Ipewlk Formation, named the
Tingmerkpuk member by Crane and Wiggins (1976), is also adopted. Its type
locality is at Tingmerkpuk Mountaln (1at 68°33.7' N., long 162°27.6' u.§

CRITERIA USED TO DISTINGUISH SEQUENCES

The most Important criteria used to distinguish one sequence from another
are llsted in Table 2, With the exception of the Bogie sequence, which
contains the unlque Nuka Formatlon (Tallleur and others, 1973), there is no
slngle rock 1lthology that can be used by ltself to distingulsh a particular
sedimentary sequence. The most common |lthologic differences between
sequences are found In middle and Late MisslIssipplan rocks. However,
1ithologlic differences in this time Interval are not great enough to
distingulsh all sedImentary sequences. Thus, ldentification of some sequences
also may require comparlison of the lithologies of the older Mississippian
and(or) Late Devonian rocks which underlie each particular set of Late
Mississipplan lithologles.

Late Misslssipplan (and Early Pennsylvanian?) rocks in all the
sedimentary sequences are overlaln by Pennsylvanian to Jurassic chert and
shale of the Etivliuk Group (Mull and others, 1982) and Early Cretaceous wacke
and mudstone of the Okpikruak Formation. Generally, we have not seen enough
Tithologic vartation In the Etiviuk Group or Okpikruak Formation in the De
Long Mountains quadrangle to make either of these two rock units useful for
differentisting sequences, The Jurassic to Early Cretaceous lpewik Formation
Is best exposed In structurally lower sequences such as the Key Creek and
Wulik sequences. [t Is generally not useful for differentiating between these
sequences except for the Tingmerkpuk Member of the Ipewik 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 RELAT|ONSHIPS BETWEEN ALLOCKRTHONS AND SEQUENCES

A belt of Okplkruak Formatlion stretches from the Wullk River to the
eastecn edge of the De Long Mountains quadrangle through Sheep Mountaln and
the headwaters of the Kelly River. Borderlng this large expanse of Okplkruak
Formation are outcrops of Key Creek, Wullk, Amaruk, Amphltheatre, and Kelly
sequences, Because we have no llthologic criteria for telling what sequence
the Okplkruak Formation belongs to, we cannot be certaln where intersequence
faults may cut through the Okplkruak Formation. It Is also posslble that
parts of the Okplkruask Formation may have been deposited shortly after the
ma Jor faulting had already Juxtaposed some allochthons, so that the
intersequence faults could be buried under younger sediment. These
uncertainties permlit several interpretatlons of the structure along the
carbonate front north of Inaccessible Ridge (fig. 1, De Long Mountains B1
quadrangle) and its southwestern extension, and under the Sheep Mountaln trend
of Okpikruak Formattion.



183° 17

88° 35 = =
R L=
TR L N < : [
H k)f_‘\.>9 . —
- ‘ 1

Flgure 4.,--Map showing locations of foot traverses used by the geologists who
compiled thls map



The cherty carbonate rocks of the Llsburne Group that crop out around
Mount Raven, northeast of Punupkahkroak Mountain, and northwest of Anxlety
Ridge (flg. 1) are currently mapped as part of the Amaruk sequence in
allochthon two. There Is some evidence from bedding atltudes along the lower
Wulik River and upper lkalukrok Creek that these rocks may be structurally
below the Key Creek sequence, and therefore, they could belong to a separate,
as yet unnamed, sequence. The upper part of the carbonate rocks contaln post-
Mississippian brachiopods near Mount Raven (fossil locality 50, De Long
Mountains, B2 quadrangle), distinctly younger than any known carbonate rocks
elsewhere In the Amaruk sequence. These outcrops are shown on the geology map
and cross sections as part of allochthon two because they are lithologlcally
most simllar to the Amaruk sequence. They are queried as part of allochthon
two on figure 3 to reflect our uncertainty about thelr structural position.

The Wulik sequence is differentiated from the Key Creek sequence malnly
because of the presence of fine-grained Mississlppian carbonate rocks which
are well exposed in the Wullk Knot (De Long Mountains B2 quadrangle). There
are no corresponding carbonates In the Key Creek sequence immediately north of
the Wulik Knot. The Wullk sequence can be traced northeastward from the Wullk
Knot Into the De Long Mountains Bl and C! quadrangles. |In this direction the
mlcritic limestone unit of the Wullk sequence {(unit Mmi,) becomes thin and
discontinuous, and the black chert and limestone unit (unlt PMcl,) becomes
more carbonaceous and shaly, approaching Kuna Formation In lithology. It is
possible that in the upper Kokollk River area (De Long Mountains C1
quadrangle) the Wulik and Key Creek sequences are merging into the same
sequence by means of a gradual facies change.

One unresolved problem related to the Wullk sequence is the structural
posltlon of Anxiety Rldge (De Long Mountalns A2 quadrangle), an anticline
locally overturned to the north. Endicott Group rocks of the Key Creek
sequence are thrust northward over the rocks of the southern side of the
ridge. (This is best exposad In the Noatak quadrangle, south of the map
area.) The combination of fine-gralned black chert and [Imestone (unit PHch)
with Kuna Formation (unit PMk,)resembles some of the thrust sheats that
contain the Wullk sequence in the Wulik Knot and some of the thrust sheets
that contalin the Key Creek sequence along the west side of the upper Kelly
River. Two structural possibllities, dependent upon whether Anxlety Ridge
belongs to the Wulik sequence or to the Key Creek sequence, are shown on cross
section B-B' for the De Long Mountalns A2 map. One possibility fs that
Anxlety Ridge Is part of the Picnic Creek allochthon which was first
superposed over the Brooks Range allochthon that lles Immediately north of
Anxiety Rldge and then later was overridden from the south by a thrust sheet
that contalns rocks of another part of the Brooks Range allochthon. An
alternative possibllity is that Anxlety Ridge could be a thrust sheet in the
Brooks Range allochthon that extends down dip to the north and contains a
localized facles within the Key Creek seguence (shown In the alternative cross
sectlon).

The Puzzle Creek saguence has been included in the Ipnavik River
allochthon on flgure 2 and in table 1 because it occupies the same structural
level, and it Is 1lthologically simllar to other sequences In the Ipnavik
River allochthon further east. However, the Puzzle Creek sequence is also
lithologically simllar to the Amaruk sequence of the Picnic Creek allochthon
(see fig. 3 for locations), and it Is possible that the Puzzle Creek and



Table

2.--)mportant criterla used to dlstinguish sequences

Approximete ege of

Sequence diagnostic )ithologies Description of diagnostic lithologies in sequences
Hishequk Jurassic 1. The only sequence composed of gabdro and peridotite
ianecus
sequence
Copter lgneous Jurassic? and 1. The only sequence that contains pillow basalt
sequence Triassic
Bogie Carboniferous 1. The only sequence that contains the Nuka Fm,
sequence
€arly Pennsylvanian? 1. Relatively thick black chert and(or) black chert ang

Puzzle Creck

to middle HMississippian

limestone or dolomite (thickness generally greater than
100 m)., Undertain dy:

middle to Early

Kaysk Shale and Utukok Fm.

sequence Mississipplan
Late and Midgdle 3. Base of section I3 Balrd Group |imestone
Devonian
Late to middle T. A thick secrion of Kogruk Fm. {thickness generszily
Mississippisn greater than 300 m). Underlain by:
Kelty middie ang Early 2. Yhick section of Utukok Fm. {thickness generally grzater
sequence Mississippian then 500 m)

Late Devonlan

Basc of section |ls Baird Group }imestone

Late Mississippian 1. A thick section of Kogruk Fm. {thickness generally
Amphitheatre grester than 500 m), Underlain byv:
sequence
Late to Eariy 2. A thick section of micritic )imestone (thickness generally
Mississipplan greater than 200 m)
Early Pennsylvanian? V. Relotively thick black chert and{or) black chart and
to miadle Hississippian carbonate (thickness up to 200 m). Underlain by:
Amars uk middle Mississippian 2. Relatively thin end discontinuous Kogruk fm. (thickness
sequence less than 20 m). Unoertain by:
middle to Eacly 3. Base of section Is Kayak Shate and{or) Utukok Fm.
Mississippian
Early Penasylvanian? 1. Relstively thick black chert and{or) black chert anc
to Late Mississippian Ilmastone {thickness generally aqreater than 75 m).
Underlain by:
Wulik Late to middle 2. Thin and discontinuous Kuns Fm, i3y generally less than
sequence Mississippian 30 m thick. Underlain by:
middle Mississippian 3. Thin to thick section of micritic )imestone (thickness
up to B0 m)
Early Pennsylvanisn to Y. Relatively thick shaly Kuna Fm. (thickness approx. 60 m).
middle Mississippian Bedded black chert on top of Kuna Fm. is generally less
than 15 m thick. Underlain by:
Key Creek middle Mississippian 2. Relatively thin and discontinuous Kogrok Fm. (thickness
sequence less than 30 m} or micritic )imestone {thickness less
thar 30 m
Early Mississippian? to 3, Base is thick section of Lata Devonian sandstone and shale

Late Devonian

of the Kanayut Conglomerate, Noatak Sendstone, and Hunt
Fork Shale (thickness at least §00 m)

10



Amaruk segquences are parts of the same sequence whlich have been thrust Into
two structural levels, one above and one below the Kelly River allochthon.
The Devonian shale and limestone of the Balrd Group within the Puzzle Creek
sequence are simllar to Devonlan rocks in allochthons above the Xelly River
allochthon In the Misheguk Mountain quadrangle (Ellersieck and others, 1982),
leading us to belleve that the Puzzle Creek sequence Is part of the [pnavik
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
Wullk Peaks (De Long Mountains A3 and B3 quadrangles, fig. 1 and 3)., Some or
all of these outcrops may be ollistoliths, because they are small, [solated,
and largely surrounded by Cretaceous wacke and conglomerate which may be part
of lower sequences. [f thls Interpretation is correct, then these outcrops
are fragments of a thrust sheet of Nuka Ridge allochthon that once overiald
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 brachlopod ldentifications, for the
upper part of the Nuka Formation [s suspect. Both conodont and foramlnifer
ages from this unlt are consistently Late Mississipplan and possibly Early
Pennsylvanian. The base of the Etivliuk Group which directly overlies the Nuka
Formation has not yet been dated by well preserved [ndex fossils. B, K.
Holdworth (wr!ltten commun., 1980) has observed radiolarlan fossils from chert
of the Etivluk Group lying above the Nuka Formation at Nuka Ridge (Misheguk
Mountaln quadrangle) and finds specimens which are similar to Albaillells
pennata s.s. of earllest Pennsylvanian age. Unfortunately, these speclmens
ware not well enough preserved for definitive determination. In structurally
lower sequences, the base of the Etiviuk Group has been dated by radioclarians
and conodonts as Early or Middle Pennsylvanian. We see no evidence, elther
from fossils or from correlation of chert lithologles, that the base of the
Etivliuk Group should be greatly dlachronous. Therefore, we regard the age of
the Nuka as Early Pennsylvanian(?) and Late Mississippian.

The contact between the Copter Peak allochthon and the Misheguk Mountain
allochthon Is not exposed In the De Long Mountains guadrangle. We infer that
the MIsheguk Mountain allochthon 1s 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 Mountains. We
belleve that the simplest and most reasonable reconstruction requlres a
conslstent unstacking of thrust sheets, wlth higher sheets restored to the
south relative to lower sheets (Tallleur and Brosgé, 1970; Martin, 1970) This
Important premise is based on:

1"



1) our Interpretation of the probable facles patterns in pre-Cretaceous
rocks, and

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

Flgure 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 orlentation does not take into account the
possible rotation of the entlire Arctlc Alaskan plate due to rifting In the
Canada Basin (Tallleur and Snelson, 19639; Tailleur, 1973), or posslble crustal
bendIng about the Chukchi syntaxis (Tal!lleur, 1973; Patton and Tallleur,
1977). The scale is purposely vague. The orlglnal north-south width of
sequences [s difflcult to determine because of many factors. Eroslon durling
the Brooks Range orogeny removed an undetermined amount of the northern edges
of the thrust sheets. Eroslon after, and possibly during, the orogeny also
stripped away 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 8 few areas
it Is undoubtedly substantial. The continuity of allochthons in the
subsurface, or in their projection above the present surface, Is difflcult to
estimate. In all cases, we have tried to make our estimates as conservatlve
as posslble, so that the north-south wldth 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 (Tallleur and others, 1967). The southern part of the
platform contalned the Baird Group, composed of clean, bichermal 1imestone In
the Kelly sequence and interbedded 1imestone, dolomite, calec-siltstone, and
shale in the sequences south of the Kelly. Conodont ages from the Baird Group
range from Middle to Late Devonian (Famennlan). Foraminifera ages Indlicate
that the top of the Baird Group Is Mamet zone 6 (B. L. Mamet,
written commun., 1981) which is latest Devonlan or earliest Mississipplan in
age., On the continental platform north of the Baird Group, in the Wullk and
Key Creek sequences, the Endicott Group of clastlc rocks was deposited In an
intracratonl¢ basin during the Late Devontan and Early Mlssissippian. The
lower part of the Endicott Group Is the Hunt Fork Shale. Above thls |s the
Noatak Sandstone and Kanayut Conglomerate, composed of shallow-marine and
parallc sandstone with some shale and conglomerate (Tallleur and others, 1967;
Nilsen, 1981).

Throughout the Mississippian, sedlmentation over the platform was
complex. The lower part of the Mississippian In all sequences Is
characterized by Intergradational limey slltstone, limestone, sandstone, and
shale. We have mapped the facies that contalns mostly sandy limestone as
Utukok Formation, the facies with mostly shale as Kayak Shale, and a mostly
fine-grained, thin-bedded !|imestone as "mlcritic limestone''.

Durling middle and Late Mississipplan and possibty Pennsylvanian time, a
complex serles of submarine rises and troughs developed on the platform. The
dlifferent sedimentary facles in these areas are an Important key for
differentiating stratigraphic sequences. The most promlinent 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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Wullk sequence and discontinuously Into the Key Creek sequence. North and
south of the Kelly sequence, Interbedded chert and carbonate sediments were
deposited in broad troughs in the areas of the Puzzle Creek, Amaruk, and Wulik
sequences. North of the Kelly sequence carbonate rocks, a euxinle basin
developed In which the Kuna Formation (Mull 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
of the Kuna was not deposlited 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 overlle the Mississippian carbonate
rocks In parts of the Amphitheatre and Kelly sequences. A similar black shale
(unit PHsA) Is also present at the top of the Mlssissipplan black chert and
dolomite unlt (unit PMcdy) in the Puzzle Creek sequence.

The Nuka Formation is unique among the Carboniferous sedimentary rocks In
the western Brooks Range in that 1t contalns abundant feldspar grains in sandy
limestone. Coeva) unlts In structurally lower allochthons, which formed a
belt hundreds of kllometers wide north of the Nuka Formation at this time,
contain very little sand-size sillcate 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 arkoslc
limestone and sandstone in the Nuka Formatlon are best expltained if the Nuka
was deposited on the south edge of the Misslssipplan 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 granltlc source for the arkose began to rift away from the Arctic Alaska
platform during the Pennsylvanian(?), which left the Bogle 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 aver the
entire platform began In the Pennsylvanian and was marked by deposition of
radiolarian chert and siliceous shale of the Etiviuk Group. In &reas where
the Kuna Formation was deposited, thls change is gredational. We have chosen
the boundary between Kuna Formation and Etivliuk Group as the distinctive
horlzon that ]s marked by a change from black chert of the Kuna Formation to
red, green, and gray chert of the Etivliuk Group, possibly reflecting a change
in the oxldatlon potential of the seawater at this time. In some exposures of
this horlzon, there are yellow or orange clay layers, a few centimeters thick,
which may be bentonite.

Where limestone or interbedded lIimestone and chert underlie the Etivluk
Group, the contact Is sharp, although there Is commonly an [ncrease 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 Tuplik Formation which has been differentiated in areas to
the east of the map area (Sable and Dutro, 1961; Curtis and others, 1982).

The contact of the Nuka Formation and Etiviuk Group is not exposed In the De
Long Mountains quadrangle, but farther east the contact Is sharp In places and
possibly gradational fa others (Tailleur and others, 1973). There is no
compelling evidence from any of the sequencaes that the Etivluk Group was
deposited on a major unconformity. However, It I3 possible that future
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detailed paleontological sampling may substantiate local dlsconformities at
the top of the Kogruk and (or) Nuka Formations.

Deposition of the Etivluk Group continued until at least Early or Middle
Jurassic time. In the northern sequences (fig. 5), lithographic )imestone,
packed with the pelecypod Monotis, was deposited In the |Imestone member of
the Otuk Formation of the Etivluk Group during Late Trlassic time; most of
this limestone was subsequently silicifled. In the northern part of the Key
Creek sequence, the calcareous Monotls Interval s overlaln by 5 to 10 m of
dark chert and paper shale that resembles the Early to Middle Jurassic
Blankenship Member of the Otuk Formation (Mull and others, 1982}, Early
Jurasslc¢ radlolartans also have been ldentified from near the top of the
Etliviuk Group in the Puzzle Creek sequence at Punupkahkroak Mountain (De Long
Mountains A3 quadrangle).

Pillow basalts and flows of the Copter [gneous sequence are not well
exposed In the map area, but are similar to the Copter Igneous sequence in the
Misheguk Mountain quadrangle where radlolarlans from cherts Intercalated with
pillows have been correlated with radiolarians from the Norfan part of the
Otuk Formation. The higher structura) positlion of the Copter lIgneous sequence
suggests that It was erupted south of the coeval rocks of the Etivluk Group.
The basement onto which the Copter basalts were erupted 15 not known; blocks
of Devonian limestone are commonly assoclated with the Copter [gneous sequence
and may be parts of this basement, but whether the contacts are malnly
stratigraphlc, intrusive, or tectonlc has not been determined.

fa the Late Jurassic and Early Cretaceous a major change In sedimentatlon
occurred as the old continental shelf was broken up into large allochthonous
sheets. This tectonism, which began the Brooks Range orogeny, most likely
progressed from south to north as thrust sheets of southern origin overrode
shelf rocks to the north, which were in turn thrust still farther north. The
orogeny probably began at the southern edge of the Arctic Alaska plate when
the Misheguk Mountaln allochthon overthrust the Copter Igneous sequence.
Structurally lower thrust faults then developed beneath the Copter |gneous
sequence, creating the Copter Peak allochthon. Both allochthons then moved
relatively northward over the sedimentary sequences on the old shelf. The
leading edges of the allochthons were exposed to erosion and began to shed
clastic debris north of the developlng mountain range.

The petrology of the mafic and ultramafic rocks that make up the MIshequk
Mountain allochthon is typlcal of the lower parts of many ophiolltes,
indlcating that this allochthon [s probably a remnant of oceanic crust which
lay south of the Arctic Alaska continental plate before the Brooks Range
orogeny (Patton and others, 1977). The basalts and oceanlc sediment which may
have been atop the gabbre and peridotite have been eroded away and are no
longer preserved in the quadrangle.

The mechanism of the thrusting ts uncertain. We belleve the best
conceptual explanation is that the Arctic Alaska plate, 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 of the subducted plate. In this model, the several hundred
kilometers of crust on which the sedlmentary sequences were deposlited are no
longer near the Earth's surface. The suture between the Arctic Alaska plate
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and the southern oceanic(?) plate Is now south of the Baird Mountalns.
Remnants of the suture plane also may occur at the base of the gently folded
ophiollte klippen, mapped as the Misheguk Mountaln allochthon.

In the northern sequences, which were probably relatively stable during
the early parts of the Brooks Range orogeny, the Jurassic and Early Cretaceous
Ipewik Formation appears to lay conformably on the Etivliuk Group. Some thin
tongues of the Ipewik Formation possibly extended as far south as the
Amphltheatre sequence. The lower part of the {pewlk Formation is commonly
present in the Wulik sequence In places where it has not been removed by
erosion at the sub-Okplkruak unconformity, and the upper part of the lpewik
Formation Is best developed In the northern parts of the Key Creek sequence.
Coquina beds composed of the pelecypod Buchla, and the clean, well-sorted
sandstone of the Tingmerkpuk Member of the lpewik Formation may Indicate that
the water depth was shoaling toward the northern limits of the presently
mapped Key Creek sequence In Valanginlan time.

The Early Cretaceous Okpikruak Formation was deposited in a foredeep on
the north side of the ancestral Brooks Range during the Brooks Range
orogeny. The Okpikruak Is mostly graywacke and shale, with some conglomerate
locally. Features characteristic of turbidity-current deposition are
common, Conglomerate clasts are composed of chert of the Etiviuk Group, chert
and limestone of the Llsburne Group, arkose of the Nuka Formation, |limestone
of the Baird Group, and gabbro or diabase derived from the known
allochthons, There are also many clasts of volcanic and plutonic {gneous
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 allochthon which now have been entirely removed by erosion (Mayfield
and others, 1978b).

The base of the Okpikruak Formation is an unconformity [n most places,
although there may have been contlnuous deposition in the northern areas where
It sits on Ipewlk Formation. |t is evident from the map pattern that the
Okplkruak truncates older units, In some places resting directly on Devonian
rocks, but the angularity of truncation is relatively gradual. Depositional
contacts between the Okpikruak and older units seem to be concordant on the
scale of an outcrop. If any folding preceded deposltion of the Okplkruak, It
must have been relatively gentle.

Otistoliths from structurally higher thrust sheets slumped lato the
foredeep and were lIncorporated In Okpikruak sedimentary materials deposited
atop lower stratigraphic sequences (Mull, 1979)., The olistoliths are commonly
blocks of limestone of the Baird Group or Kogruk Formation, chert of the
Etiviuk Group, and arkose of the Nuka Formation. tn some cases they are
surrounded by isolated areas of conglomerate that probably represent submarine
chanre!l deposits. lsolated blocks of older, more competent rocks completely
surrounded by graywacke and shale of the Okpikruak Formation are common 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 Okplkruak Formation that were deposlited earliest,
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but the Okplikruak continued to be deposited on sequences farther to the

north. Thus the depocenter of the Early Cretaceous foredeep migrated
northward with time (Snelson and Tailleur, 1968). There Is some fossil
evidence to support thls conclusion even though the early orogenic clastlic
sediments are poorly dated by sparse occurrences of the pelecypod, Buchla. In
the more northerly (structurally lowest) thrust sheets that are made up of the
Key Creek sequence along the Kukpowruk River (De Long Mountains B2
quadrangle), the base of the orogenic flyschoid sediments, mapped here as the
Fortress Mountain Formatlion, is younger than the well dated Early Cretaceous
(valangian) beds of the Tingmerkpuk Member of the Ipewlk Formation (Crane and
Wiggins, 1976) on which It was deposited. The lpewik Formation contalns the
pelecypod Buchla Sublaevis of Valanginian age. Near the mountain front 22 km
to the southwest in a structurally higher thrust sheet of the Key Creek
sequence (fossil locallty 9, De Long Mountalns B3 quadrangle), the orogenlic
flyschold sediments, mapped here as the Okplkruak Formation, are at laast as
old as Berrlasian age, because they contain the pelecypod,. Buchia Okensis. In
a structurally higher thrust sheet which {s part of elther the Kelly River,
Ipnavik River, or Nuka Ridge allochthon, Curtis and others (1982, fossil
locality 48) report a Late Jurassic (T!thonian) pelecypod, Buchia Flacherliana,
from orogenic flyschoid sediments, mapped as wacke and mudstone, in outcrops
along the lower Kugururok River in the Misheguk Mountaln quadrangle. Thls
fossil evidence shows that the age of the base of the Okplkruak Formation and
other related orogenic clastic beds are older in structurally higher sequences
than they are in lower sequences. Such a diachronous relationship supports
the concept of nortiward prograding flyschold deposition beginning at least as
early as Tithonlan in higher sequences and beginning as late as the
Valanginian in the structurally lowest part of the lowest sequence.

The stacked allochthons that are mapped in the De Long Mountains quad-
rangle may have been thrust over the south edge of the sequence of rocks
present in the subsurface of the North Slope. The evidence for the allochtho-
nous nature of the Brooks Range allochthon, the lowest exposed in the map
area, |s based on field relationships along the north side of the Balrd and
Schwatka Mountains east of the map area (Mull and others, 1976). None of the
North Slope sequence I!s exposed In the De Long Mountalns, but it may underlie
the entlire area at several kilometers depth.

With the waning of the large-scale thrusting durlng middle Cretaceous
time, the foredeep north of the mountain range continued to fill with
sediment. The Fortreas Mountain Formation, of late Early Cretaceous age, was
derived from the Brooks Range and deposited on the northern part of the
Okplkruak Formatlion and the lpewik Formation. The character of the graywacke
and shale of the southern part of the Fortress Mountaln Formation s so
similar to the graywacke and shale of the Okpikruak Formation that the
southern limit of its extent is not easlly differentlated from the
Okpikrusk. North-south compression in the Late Cretaceous and early Tertiary
caused folds with east-west trends and some minor thrust faulting in the
Fortress Mountain Formatlon, and also created broad folds in the stacked
allochthons. The De Long Mountains probably remained a topographic high since
Fortress Mountain time, because no rocks younger than Early Cretaceous have
been found within this area.
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FOSSIL TABLE

Yable 3 is a list of the fossils which have been ldentified from the De
Long Mountains A2, B2, and part of C2 quadrangles. Most fossils were
collected in the summer of 1979 during fleldwork for this mapping project.
However, they also Include previously unpublished fossil collections dating
back to the 1950's. Some collections were made by geologists from the
petroleum and mining Industry and dated by U.S. Geological Survey
paleontologists,
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Table ~-Selected fossils from De Long Mountains A2, B2, and part of C2 quadrangles
M Field u.5.G.S Ma Fossail
ap N Latitude Longitude gollection kge e Igentified by
number number unit type
nuanber
1 68ATr156.1 68%00t24n 1629511 30 - Mississipplan? Mk, Corals A. X. Armstrong
2 65ATr38 68°26130"  162°42100" M2938 Early Cretaceous Ko, Pelecypods D. L. Jones
(Valanginian)
3 65ATrU0 . 1 68926100  162°u87001"  M29HO Early Cretaceous Ko, Pelecypods D. L. Jones
(Valanginian)
y 65ATr39 68°231 30" 1629411301 M2939 Early Cretaceous Ka, Peleaypads B. L. Jones
(Valanginian)
> 5 TIATr134A-D 689131 35" 163%0L 24 M1123 Missiagsippian Hko3 Corals, A. K. Armstrong
foraminifera
6 79Ek196J 68%12106"™  163°031 45" - Probably Early Mk, Crinoids, J. T. Dutro, Jr.
Mississippian bryozoans
7 68AT 164 £8001136"  163°11'48"  8319-SD Late Devonian Dbls  Brachlopods J. T. butro, Jr.
8 55ATr8Y 68%02130"  163%87 30" -- Mississippian Mul, Corals, J. T. Dutro, Jr.
brachicpods,
gastropods
9 126292-2 £8°14 100" 163°%01148" M1110 Mississippian 7 Corals A. K. Armstrong
{probably late
Mississippian)

See footnote at end of table.
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Table --Selected fos3ils from De Long Mountains A2, B2, and part of C2 guadrangles--Continued
0.5.G.5
Map Field Latitude Longitude collection Age Map Fossil Ydentified by
number number unit Lype
number
10 276RD1886 68°04r 12n 162950110 M1306 Mississippian PMk, Algae, A. K. Armstrong
Crinoids

11 79Cx 1194 68°08'51"  163°%05" 14" -~ Early Mu,  Conodonts, A. G. Harris
Mississippian Gstracodes I. G. Sohn
CAI=3-4

12 TOEK264R 68°18'01"  163%107 12" - Early Triassie JPe,  Conodonts B. R. Wardlaw
(probably
Smithian to
Spathian)
3cAT=2

13 TOEKL 184B 68C21124n 1620561331 27554-PC Early PMk,  Conodonts A. G. Harris
Missisgippian
5middle Osagian)
Cal=2/ -3

1 T9EK 196F £8°121 54 163%Y 1 yon - Latest Devonian Mus, Conodonts A. G. Harris

See footnotes at end of table.

{late Famennian)
to esarly Missis-
sippian (widdle
gsagian)

CAI=3/p -3



Table

—-Selected fossils from De Long Mountains A2, B2, and part of CZ2 quadrangles-~Continued

Map
rtumber

Field
number

Latitude

Longitude

U.8.G.3

cglilection

nuaober

Age

Map
unit

Fossil
type

Identified by

L]

15

1T

16

17

18

79EK 196F

TITrT4E

79EK 1582

T8EK116C

68ATr188

68% 12154

689211350

£8°¢03' 39

£8°221 121

6806 ug"

See footnote at end of table,

163°047 40

1629561 pgn

163°081 06"

162%7 1300

163%08' 36

27569-PC

27505-PC

Late Devonilan
to Early Mis-

sissippian (not

younger bLhan
Mamet zone 8)

Mississippian

{probably late

Osagian to
early
hesterian}
CAI=2-3

Probably Late
Mississippian
{late Mera-
mecian to
Chesterian)
3car=2/ -3

Pennsylvanian
to Permian

Late
Mississippian
{Meramecian)

MUSZ

PHK

IPe,

TMclz

Foraminifera

Conodonts

Conodonts

Radiolaria

Foraminifera,
corals

B. L. Mamet

4. G. Harris

A. G. Harris

B. ¥. Heldsworth

A. K. Armstrong



Table

~—=Selected fozsils from De Long Mountains A2, B2, and part

of ¢2 quadrangles--Continued

0.5.G.5.
Map Field Latitude  Longitude  collection Age Map  Fossil Identified by
number number unit type
number
19 T3IATr131.1- £8°201 58 163°001 35"  M1140 Late Mpl, Foraminifera, . Armstrong
.8 Misaissippian algae
{Meramecian)
26 Y2686-2 68%14100"  163%08's4"  M1109 Late Mississip- Mkoy Foraminifera, . Armstrong
Mamet zones corals
14-16
21 bSATr2s 68°29718"  162°4310pn ~- Late Cretaceous Kfw Palynomorphs . Scott
te Jurassic
33
» 22 T9Md11e 68°031 24 162057128 —_ Pennsylvanian R Ps, Radiolaria . Murchey
to Early-
Permian
23 79Cx19Ug 68°13150"  163%11*20" - Late Mississip- JPe; Radiolaria . Murchey
pian to Permian
24 79Mdé3a £8915106" 162901 rysn - Late Mississip- JPe, Radiolaria . Murchey
pian to Permian
25 T9Cx11b 689051 han 162954+ 120 - Mesozoic JPe, Radiolaria . Murchey
26 79Cx7TTe 6821957 162938118 - Mesozoie JPe Radiolaria . Murchey
27 79Md9c 689061 4sn 162%421 00" - Mesozoic R Ps, Radiolaria . Murchey
28 79Md11b 68°03 127 162°47 1 20n - Mesozoic JED Radiolaria . Murchey



Table .--Selected fossils from De Long Mountains A2, B2, and part of C2 quadrangles--Continued

U.8.G.S.

197

Map Field . . Map Foasil .y
number number Latitude Longitude collection Age unit type Identified by
number
29 79Md 11 f 68°g3t2un 162471 250 — Mesozoic ®Ps, Radiolaria B. L. Murchey
30 T9Md6 te 6821806  162°37'00" - Mesozoic JPe Radiclaria B. L. Murchey
3 79Ek7H 68%07 1 24 162°47 180 — Mesozolc JEe, Radiolaria B. L. Murchey
32 T9EK182¢ 68°181157  163°037086" - Mesozoice JPe; Radiolaria B. L. Murchey
33 TOEk262e £8%151 480 163°06 1 gon - Mesozoic JE0, Radiolaria B. L. Murchey
33 788k 119b 68%22100" 162957 1o - Middle Triassic JPe, Radiclaria C. D. Blome
(Ladinian)
35 7BEk11%e $8°221 a5 162059 110" - Late Triassic Jee, Radiolaria C. D. Blome
{Karnian? to
Norian)
36 T9Cx1954 68213158 163%07 48w - Late Mississip- Mko3 Foraminifera B. L. Mamet
pian {(Visean)
probably Mamet
zone 12 or 13
37 TICx195E 68°13 36" 163%07 12 - Late Mississip- Mu3 Foraminifera B. L. Mamet

pian (Visean)
Mamet zone 11
or younger
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Table

—-Selected fossils from De Long Mountains A2, B2, and part of C2 quadrangles--Continued

Map

number

Field
number

Latitude

Longitude

U.5.G.8.

collection

number

Age

Map
unit

Fossil
type

Identified by

st

1

45

16

Ky

48

49

T9Tr120B1

79Tr120C2

79Mad110C

TeMd 110Kk

T9Md 110G

79Tr151b

68121557

6£89121t5gn

689127 26"

£8%121 18"

6589121 15

68917 30"

163% 7 24n

163%07 T 24n

163°091 35%

163°08 1 g6n

163%07 1 u0n

1629421 24w

Late Mississip-
pian {Visean)
Mamet zone 11
or younger

Late Misaissip-
pian (Visean)
Mamet zone 12

Late Misaissip-
pian (Visean)
Mamet zone 12
or younger

Late Mississip-
pian (Visean)
approximately
Mamet zone 11

Mississippilan,
zone 9 or

slightly younger

Late Mississip-
plan (Visean)
Mamet zones
12-13

Mu3

Mu3

MU3

Mk03

Foraminifera

Foraminifera

Foraminifera

Foraminifera

Foraminifera

Foraminifera

. Mamet

. Mamet

. Mamet

. Mamet

. Mamet

. Mamet
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DESCRIPTION OF MAP UNITS IN THE DE LONG MOUNTAINS QUADRANGLE

{Asterisk identifies map units exposed in this map area)

Surficial Deposits

Qal* ACTIVE ALLUVIAL DEPOSITS (Quaternary)--Unconsolidated silt, sand, and
gravel which is actively reworked during stream floods. Surfaces
marked by sparse vegetation in most places

Qt TERRACE DEPOSITS (Quaternary)--linactive alluvial deposits composed of
siit, sand, and gravel at or above present high water stage. Surface
covered by stable vegetation

Qgo GLACIAL OUTWASH DEPOSITS (Quaternary)
Qgm GLAC IAL MORAINE DEPOSITS (Quaternary)

Qu* SURFICIAL DEPOS!TS, UNDIVIDED (Quaternary)=--Includes alluvium,
colluvium, lacustrine, and glaclal 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 mere than 1 km in some places at northern edge of map.
Divided into:

Kfw* Wacke and mudstone member (Cretaceous)--Commonly more than 50 percent
fine~ to medium-gralned wacke which is usually calcareous, well-
bedded, and locally conglomeratic. Some wacke beds have numerous
shale chips. Commonly weathers a medium- to light-brown color on
hill slopes where some soil and rock fragments have encrustations of
caliche. Contalps Albian pelecypod, Inoceramus. Base rests on either
Valanginian part of Ipewik Formation in northern part of map area or
Okplikruak Formation In more southerly exposures.

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

Autochthonous or Allochthonous Rocks
FORTRESS MOUNTAIN AND OKP{KRUAK FORMATIONS, UNDIVIDED (Cretaceous)--
Interbedded 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 68°8' N., long

162°29' W.), De Long Mountains Al quadrangle. Letter symbols for map units in
thls sequence Include the subscript number 1 to signlfy that they are part of
the Brooks Range allochthon

Koi*

Koc1*

KJi1*

Klt1*

OKP IKRUAK FORMATION (Cretacecus)--Interbedded gray mudstone and fine-
to medium-grained wacke. Contalns Early Cretaceous pelecypods Buchia
Sublaevls and Buchla Okensis. Locally contalns blocks of older rocks

which are possible ollstoliths 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 [nto !Ipewik
Formationj in other areas it Is an unconformity. Locally Includes:

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

IPEWIK FORMATION (Cretaceous and Jurassic)--Maroon and gray shale,
coquinold 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 trlbutary of upper Kukpuk
River {shown by a note on De Long Mountains B3 quadrangle), there are
volcanic rocks of Intermediate composition. Variable thickness from 0-
50 m. Early Cretaceous pelecypod Buchia Sublaevis commonly occurs in
|imestone coguina 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:

Tingmerkpuk Member (Cretaceous)--Fine- to medium=grained clean
quartz sandstone. Massive to thick-bedded. Locally Interbedded
with red shale that has concretions and shel] beds with Early
Cretacecus (Valanginian) pelecypod Buchia Sublaevis. Thickness
approximately 0-50 m

ETIVLUK GROUP (Jurassic to Pennsylvanian)--Gray chert with minor
amounts of shale; weathers brown, yellow, gray, green, and maroon.,
Includes Siksikpuk and Otuk Formations. Contains Pennsylvanlan to
Triassic radiolarians; In upper part, Late Triassic pelecypod Monotis
18 common -
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JTQ1*

'HPsl*

PHkt*

PHV1*

Hkol

OTUK FORMATION (Jurassic and Trlassic)--Light-gray to dark-gray chert
with thin siliceous shale partings. Upper part weathers to cream-
colored or light-brown and green bed surfaces and contains a few
siliceous limestone beds that contain Late Triassic pelecypod
Monotls. Middle part Is well-bedded gray, brown, or dark-gray chert

with rarely preserved Triassic pelecypod Halobla in shaly layers.,

Lower part, which Is locally absent, is gray shale with a few carbonate
beds that contain Early Triassic conodonts. Chert also contains
numerous Mesozoic radlolarians. Top Is probably Jurassic based on
stratigraphic correlation with similar chert beds that contain
Tdentified radiolarians from Puzzle Creek sequence (De Long Mountains
A3 quadrangle) and pelecypods from Howard Pass quadrangle (Mull and
others, 1982). Depositional thickness is approximately 30-50 m. Base
appears to be gradational into the Siksikpuk Formation

SIKSIKPUK FORMATION (Trliassic to Pennsylvanian)--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
sillceous shale partings. Mammillary bedding structures locally common
especlally near base. Bottom of section contains indefinltely dated
Late MIssissippian to Early Pennsylvanian radioclarlans. Top of section
is difflcult to precisely determine in outcrop but appears to contain
Mesozolc radlolarians. ODepositional thickness is approximately 40-80
m. Base appears to be gradational into Kuna Formation, and In places
the gradstional zone contains yellow-weathering clay beds {bentonite?)

KUNA FORMATION (Pennsylvanian and Mlssissippian)--Black carbonaceous
shale wlth subordinate interbedded black chert, except in top 10 m
where chert predomlingtes. Contains a few dark-gray, fine-grained

| Imestone interbeds, There are a few beds of calcareous granule
sandstone west of Wullk River. Shale surfaces commonly acquire a
bluish-silver sheen on weathering, Lower part contains 0Osagian to
Chesterlan conodonts and probable early Merameclan brachiopods. Upper
part contains Late Mississippian to Early or Middle Pennsylvanian
radlolarfans. Llimestone contains rare corals. Depositional thickness
is approximately 40-70 m. Basa) contact is either sharp on Kogruk
Formation or gradational into micrltic limestone unit or Kayak Shale

INTERMED IATE TO MAFIC VOLCANIC ROCKS (Pennsylvanian or Mississippian)--
May include hypabyssal intrusive rock. Andesite or basalt composed of
plagioclase, augite, blotite, apatite, and jlmenite(?) which is partly
altered to chlorlite, kaolinite, calcite, and teucoxene. Only found in
smal]l outcrops near Deadlock Mountain and east of middle part of Wulik
River (De Long Mountains A2 quadrangle). |In uncertain stratigraphic
positlon but probably Interfingers wlth upper part of the Kuna
Formation

KOGRUK FORMATION (Mississippian)--Gray medium-grained limestone with up
to 25 percent btack chert nodules and lenses, locally dolomitlc.
Contains crinoids and brachiopods which have not been studied in
detall. Middle to Late MississIpplan age based on stratigraphic
position between Kuna Formation and Kayak Shale. Outcrops appear to be
discontinuous, wlth depositional thickness from 0-20 m., Base is
gradational into Kayak Shale



Hut*

Hull*

Husl*

H51

MDn ¢ *

MICRITIC LIMESTONE (Mississipplan)--Dark-gray, light-weathering, thin-
bedded |imestone with subordlnate interbedded black shale. Middle to
Late Mississipplan age based on stratlgraphic position between Kuna
Formation and Kayak Shale south of lower 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

KAYAK SHALE (Mlssissippian)--Black to dark-gray shale with interbedded
rusty-weathering fossiliferous limestone and pyritic ironstone
concretions. Locally contalns a few slltstone and sandstone beds.
Common fosslils include probable Early Mlssissippian crinoids,
brachlopods, bryozoa, and conodonts. Depositional thickness is
approximately 10-40 m. Base is gradationsl into Utukok Formation

UTUKOK FORMATION (Mississipplan)=--Buff-weathering, light-gray coarse-
grained )imestone with Interbedded clean, fine-grained quartz
sandstone, siltstone, and shale. Locally contains numerous Early
Mississipplan crinoid, bryozoan, coral, and brachlopod fossils.
Exposed only In De Long Mountains Al, A2, and A3 quadrangles.
Intertongues with top of red-brawn silitstone unit in De Long Mountains
A1 quadrangle. Llocally Includes:

Limestone and shale member (Mlssissippian)--Consists of 75 percent
buff-weathering limestone Iinterbedded with 25 percent gray calcareous
shale. Contains numerous Mississipplan crinoid, brachlopod,
gastropod,and coral fossils, and upper part has Late Mlssissipplan
foraminlfers of Mamet zone 11 or younger. Exposed thickness of 100-
300 m may be, in part, structurally repeated. Basal contact is not
exposed

Sandstone member (Mississippian)--Buff-weathering, fine- to medium-
grained clean quartz sandstone interbedded with sandy limestone and
subordlnate gray shale, Common fossils are crinoids and brachlopods
which have not been studled in detail. Mapped only In De Long
Hountalns A1, A2, and A3 quadrangles. Exposed thlckness is less
than 40 mj basal contact Is a thrust fault

RED=-BROWN SILTSTONE (MIssisslppian)=-Mostly reddish brown-weathering
siltstone, locally calcareous, with subordinate amounts of sandstone
and shale. lronstone concretions are locally abundant In shaly
Intervals. Cross-beds and ripple marks are common features in sandy
beds. Common fossils Include crinoids, brachiopods, and gastropods,
which have not been studled In detail. Contains Early Mississipplian
conodonts fn equivalent beds in Noatak quadrangle (A. G. Harris,
personal communication, 1382), Exposed thickness is 0-200 m, Base Is
gradational Into light-brown-weathering, thicker-bedded Noatak
Sandstone and Kanayut Conglomerate, undlvided

NOATAK SANDSTONE AND KANAYUT CONGLOMERATE, UNDIVIDED (MIssissipplan and
Devonian)--Mostly light-brown to reddish-brown-weathering, well-
indurated, fine- to coarse-grained sandstone with Interbeds of
conglomerate, siltstone, and marocon or gray shale. Sandstone is
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locally calcareous. Exposed thickness is probably greater than 300
m. Base is gradational Into Hunt Fork Shale

HUNT FORK SHALE (Devonian)--Shale, slate, and phyllite with lesser
amounts of interbedded siltstone and sandstone. Mapped only in
southern part of De Long Mountalims Al and A2 quadrangles. Thickness is
greater than 300 m. Base is not exposed in map area

Dhf *
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Picnic Creek allochthon
Wul ik sequence

Named for characteristic exposures along the tributaries of the upper
part of the Wulik River (lat 68°21' N., long 163° W.), De Long Mountains B2
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 Amaruk sequence is shown in figure 4,

Kop*  OKPIKRUAK FORMATION (Cretaceous)--Interbedded brown-weatherlng, fine-to
medium-grained wacke and gray mudstone. Contalns Early Cretaceous
pelecypod Buchlia Sublgevis. 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 gradatlional Into lpewik
Formatlon; in other areas, it Is an unconformity. Locally includes:

Kocz* Conglomerate member (Cretaceous)--Wacke conglomerate with rounded
boulders and pebbles of chert, limestone, granite, dacite, diabase,
and gabbro. Deposited sporadlically with thickness from 0 to
approximately 20 m

KJ1,* [IPEWIK FORMATION (Cretaceous and Jurassic)--Maroon or gray shale.
Deposlitional thickness is from 0-10 m. Basal contact appears to be
conformable on Otuk Formation

JPe,*  ETIVLUK GROUP (Jurassic to Pennsylvanian)--Gray chert with minor
amounts of shale; weathers to shades of brown, yellow, gray, green, and
maroon. Includes Siksikpuk and Otuk Formations. Chert contains
nunerous late Paleozoic and Mesozoic radiolartans and upper part
contains Late Trlassic pelecypod Monotis

Jko,* OTUK FORMATION (Jurassic and Trlassic)=-=-Llght-gray to dark-gray chert
with thin sillceous shale partings. Upper part contains Triasslc
pelecypod Monotls, weathers to cream-colored or light-brown and green
bed surfaces, and commonly contalns a few carbonate beds. Chert
contains Triasslc 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 quadrangle) and pelecypods from Howard Pass gquadrangle (Mull and
others, 1982). Depositional thickness is approximately 30-50 m.

Base is probably gradational I[nto Siksikpuk Formation

iszz* SIKSIKPUK FORMATION (Triassic to Pennsylvanlian)-~Gray and maroon
chert and siliceous shale. Chert contains radlolarians which have
not been studied in detail In thlis sequence. Age based on
stratigraphic correlation with this unit In Key Creek sequence.
Depositional thickness |s approximately 40-60 m., Basal! contact
appears to be sharp and conformable on black chert unit or black
chert and limestone unit
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PHCz*

PHclz*

PHi, *

Mmlz*

sz*

Huzp

BLACK CHERT (Pennsylvanfan? and MIssissippian)--Well-bedded black chert
with a few siliceous black shale partings. Local white-weathering rind
on bed surfaces. Chert contains radiolarians which have not been
studled tn detall. Age based on stratigraphic correlatlon 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 Formation

BLACK CHERT AND LIMESTONE (Pennsylvanian? and Mississippian)-~-
Approximately equal amounts of interbedded black chert and micritic
limestone. Locally may have a few dolomitic beds. Sparse fossils In
limestone include crlinolds, bryozoa, and Late Mississipplan
brachiopods. Age of upper part based on stratlgraphic correlation with
biack chert and limestone unit in the Amaruk sequence. Depositional
thickness varies from 0-200 m, Base is gradatlonal into Kuna Formation
or micritic limestone unit

KUNA FORMATION (Pennsylvanian? and Misslssipplan)--Black carbonaceous
shale with subordinate black chert beds. Locally contains numerous
thin beds of micritic 1imestone. Lower part contains middle Osagian
conodonts and upper part contalns Indefinitely dated Late Mississipplan
to Early Pennsylvanian brachiopods and gastropods. Depositional
thickness varies from 0-35 m. Base is gradational into micritic
limestone unit or Kayak Shale

MICRITIC LIHESTONE (Mlssissipplan)--Dark-gray, fine-grained limestone;
weathers light-gray. Beds from 0.5-5 cm thlick commonly weather flaggy
to platy. Locally contains a few beds of medlum-grained crinoidal
limestone with black chert nodules that probably is a thin tongue of
Kogruk Formation (not distingulshed as a discrete map unlt in this
sequence). Contains Late Mississippian (Meramecian) foraminifers and
indefinitely dated Late Osagian to Early Chesterlan conodonts.
Megafossils include Late Mississippian brachlopods. Depositional
thickness varies from 0-80 m. Base is gradational into Kayak Shate or
Utukok Formation

KAYAK SHALE (Mississipplan)--Gray flssile shale with interbedded 1ight-
gray-to buff-weathering limestone and local rusty-weathering ironstone
concretions. Local bloclastlic limestone beds contain abundant crinoid
buttons. Exposed thickness is 5-40 m and may be locally absent south
of tnaccessible Ridge (De Long Mountains B1 quadrangle). Base is
probably conformable on Utukok Formation

UTUKOK FORMATION (Mississippian)--Interbedded sandy limestone 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 uncertaln but is
probably both laterally and vertically intergradational. Exposed
thickness [s approximately 30 m with a thrust fault at base south of
Inaccessible Ridge (De Long Mountains B1 quadrangle). Locally absent
at Anxiety Ridge (De Long Mountains A2 quadrangle)
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MDn,* NOATAK SANDSTONE (Mississippian and Devonlian)--Calcareous, medium-brown
to buff-weathering, well-Indurated, fine- to medium-grained sandstone
and si)tstone. Contalns a few l[ronstone concretions with abundant
s{itstone beds in upper part. Mapped only on Anxiety Ridge (De Long
Mountalns A2 quadrangle) and east of map area In Misheguk Mountaln
quadrangle (Curtis and others, 1982). Exposed thickness is about 50 m
and base Is not exposed
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Picnic Creek allochthon

Amaruk 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 B2
quadrangle. Letter symbols for map units in thls sequence include the
subseript number 2 to signify that they are part of the Picnic Creek
allochthon. lLocation of the area where the Amaruk sequence occurs relative to
the Wulik sequence Is shown on figure 4,

KOz*

Jioz*

R IPSZ*

OKP IKRUAK FORMATION (Cretaceous)--Interbedded gray-brown, fine- to

medium-grained wacke and gray mudstone. Early Cretaceous age based on
stratigraphic correlation with similar beds that contain the pelecypod
Buchia Sublaevis in this unlt in adjacent sequences. Locally contalns

blocks of older rocks which are possible ollstoliths from higher
allochthons. Exposed thickness varies from 0 to more than 1200 m.
Depositional thickness Is probably varlable. Has a possible
unconformity at base. Locally includes:

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

ETIVLUK GROUP (Jurassic to Pennsylvanlan)--Gray chert with minor
amounts of shale; weathers to shades of brown, yellow, gray, green, and
maroon. Includes Sikslikpuk and Otuk Formations. Chert contains late
Paleozolc and early Mesozoic radiolarlans and, in upper part, Late
Triassic pelecypod Monotls

OTUK FORMATION (Jurassic and Triassic)--Light- to dark-gray chert
with thin slliceous shale partings. Upper part conatalns 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 Trlassic conodonts. Triassic radiolarians
are common in chert. Top Is probably Jurassic on basis of
stratigraphlc correlation with similar chert beds that contain
identifled radiolarians from Puzz2le Creek sequence (De Long Mountains
A3 quadrangle) and brachlopods and pelecypods from Howard Pass
quadrangle (Mull and others, 1982). Depositional thickness is about
30-50 m, Base is probably gradational into Siksikpuk Formation

SIKSIKPUK FORMATION (Triassic to Pennsylvanian)--0live-gray and
maroon chert and siliceous shale. Chert contains radlolarians which
have not been studied In detail in this sequence. Age based on
stratigraphlc correlation with this unlt 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
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PHCz*

PHclz*

PMcdz*

Hmlz

Nka*

Mkz*

Mu,*

BLACK CHERT (Pennsylvanian? and Mississippian)--Well-bedded black chert
with a few black shale partings and less than 10 percent gray or brown-
weather ing 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 Formatlon of Key Creek sequence. Depositional thickness 1s 0-60
m. Sharp basal contact on sandstone member of Utukok Formation

BLACK CHERT AND LIMESTONE (Pennsylvanian and Misslissipplan}--
Approximately equal amounts of Interbedded black chert and fine-grained
gray limestone. In some areas limestone beds are pervasively
sllicified. Limestone contains sparse crinoids and brachiopods. Top
contains brachiopods of probable Pennsylvanian or Permian age near Mt.
Raven (De Long Mountains A2 quadrangle). Lower part contains Late
Mlssissipplan corals and foraminifers. Laterally gradatlonal Into
black chert unit and black chert and dolomite unit. Depositional
thickness is about 70-200 m. Base s gradatlonal into Kogruk Formation
or sharp on Kayak Shate or Utukok formation

BLACK CHERT AND DOLOM!TE (Pennsylvanian? and Hisslsslpplan)--
Approximately equal amounts of Interbedded black chert and flne-
grained, gray- or brown-weathering dolomite. Laterally gradational
into black chert unit and black chert and limestone unlt. Depositional
thickness is about 50-150 m. Base Is elther gradational Into Kogruk
Formation or Is sharp on Utukok Formation and Kayak Shale

MICRITIC LIMESTONE (Mississlppian)=--Dark-gray, flne-grained }imestone;
weathers llght=-gray with flaggy to platy beds. Only exposure
recognized in this sequence !s northeast of Wullk Peaks (De Long
Mountains B3 quadrangle). Exposed thickness varies from 0-10 m;
depositional contact on Kayak Shale or Utukok Formatlon is not exposed
but is inferred from a similar stratigraphic relatlonship In Wulik
sequence

KOGRUK FORMATION (Mississipplan)--Well=-bedded, medium-grained |imestone
with less than 20 percent black nodular chert. Contains foraminifers of
Mamet zone 11 or slightly younger. Base is middle Mississipplan (late
Osagian to early Merameclan) based on Identification of bryozoans.
Commonly contalns crinolds. Depositional thlckness varies from 0-20

m. Base is gradatlonal Into Utukok Formation

KAYAK SHALE (Mississipplan)~-Gray fissile shale with subordinate
amounts of interbedded rusty or buff-weathering llmestone. Common
fossils Include crinolds and brachiopods. Probably laterally
gradational I1nto Utukok Formatlon. Exposed thickness varies from about
0=-30 m: basal contact i1s a thrust fault

UTUKOK FORMATION (Mississippian)-=-Approximately 60-70 percent buff-
weatherfng lIimestone or sandy }Imestone and 3G-40 percent Interbedded
shale. Contalins Early MIssissipplan ostracodes and conodonts. Common
megafosslils are crinoids, brechlopods, 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:
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Husz*

Sandstone member (Mississlipplan)--Buff-weathering, fine- to medium-
grained clean quartz sandstone Interbedded with sandy limestone and
subordinate gray shale. Common fossils are crinoids and brachiopods
which have not been studied In detail In thls sequence. One locality
in De Long Mountalns A2 quadrangle has Early Mississipplan
foraminifers of Mamet zone 8 or older. Only mapped west of Wulik
River In De Long Mountains A2, B2, and B3 quadrangles. Exposed
thickness is less than 50 m; basal contact Is a thrust fault
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Kelly River allochthon

Amphitheatre sequence

Named for characterlistic exposures around Amphitheatre Mountain
(1at 68°19' N., long 162°34' W,), De Long Mountains B1 quadrangle. Letter
symbols for map units in thls 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
shown In figure A,

%
K03

® IPsB*

PHk3

*
Hk03

OKPIKRUAK FORMATION {(Cretaceous)--lInterbedded fine~ to med fum-grained
I1thic wecke and mudstone. Early Cretaceous age based on regional
stratigraphlc correlations. Exposed thickness varies from 0 to more
than 300 m. Depositlonal thickness is probably variable. Mapped west
of upper Wrench Creek and in upper Kelly River drainage, De Long
Mountalns B! and B2 quadrangles. Has a probable unconformity at base

ETIVLUK GROUP (Jurassic to Pennsylvanian)--Gray chert with minor
amounts of shale; weathers to shades of brown, yellow, gray, green, and
maroon. Ipcludes Slksikpuk and Otuk Formations. Chert contalns late
Paleozoic radiolarlans and in upper part, Late Triassic pelecypod

Monotls In cream-colored beds

OTUK FORMATION (Jurassic and Triassic)--Gray to dark-gray, well-
bedded chert with sillceous shale partings. Contains a few
interbedded sl)iceous llmestone beds near top. Weathers to brown,
green, yellow, and cream-colored bed surfaces. Cream~colored zone
near top contalns Late Triassic pelecypod Monotis. Chert beds
contaln radiolarlans. Top Is probably Jurassic based on stratigraphic
correlation with similar chert beds that contain identified
radiotarians from Puzzle Creek sequence (De Long Mountains A3
quadrangle) and pelecypods from Howard Pass quadrangle (Mull and
others, 1982). Depositional thickness Is about 30-50 m. Base is
probably gradational into Stksikpuk Formation

SIKSIKPUK FORMATION (Triassic to Pennsylvanian)--Gray, radlolarian
chert and gray, ollve-gray, and maroon siliceous shale. Age based on
stratigraphic correlation wlth thls unit in other sequences.
Deposltional thickness is approximately 40-60 m. Basal contact Is
sharp and probably conformable on a thin tongue of Kuna Formation or
Kogruk Formation

KUNA FORMATION (Pennsylvanian? and Mississippian)==Black, carbonaceous,
calcareous shale with subordinate Interbedded fine-grained 1lmestone.
Age based on stratigraphic correlation with Kuna Formation in
structurally lower sequences. Poorly exposed; thickness varies from 0-
15 m. Basal contact seems to be conformable on Kogruk Formatlon

KOGRUK FORMATION (Mlssissippian)--Light-gray-weathering, medium~-gralned
limestone with up to 25 percent black chert nodules and Jenses. Common
fossils are Late Misslssippian corals, crinoids, brachlopods, and
foraminifers of Mamet zone 11 or younger (Armstrong and Mamet, 1977).
Depositional thickness !s greater than 600 m. B8ase Is gradational into
micritic limestone unlt
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Hm13* MICRITIC LIMESTONE (Mississippian)--Gray to dark-gray, fine~grained

H‘SB

Db13

limestone. Weathers light-gray to buff in color and platy to flaggy on
talus slopes. Locally contains medium- to coarse-grained crinolidal
limestone beds near top that resemble buff limestone member of Utukok
Formation of Kelly sequence. Upper half locally contains Late
Misslssippian (probably early Meramecian) brachiopods, pelecypods, horn
corals, and crinolds, and Late Mississlppian foraminifers of Mamet zone
11 or younger. Exposed thickness is approximately 130-200 m;
depositional contact on Baird Group limestone ls not exposed and Is
Inferred from regional stratigraphic relationships. Llocally, lower
part [s mapped as:

Shale and micritic )imestone member (Mississippian)--Mostly gray to
black carbonaceous shale with from 20-40 percent interbedded micritic
|imestone. Probably laterally gradational Into Utukok Formation of
Kelly sequence

BAIRD GROUP--Consists of:

LIMESTONE (Devonian)--Light-gray, medium~ to coarse-grained. Occurs
as isolated blocks along thrust faults at base of micritic |lmestone
unit along upper part of Saksot Creek (De Long Mountains B1
quadrangle). Contains Indefinitely dated Middle Devonian to Early
Mississipplan conodonts. Age based on correlation with similar
|imestone thrust slices at base of Kelly seguence that are Mlddle and
Late Devonlan In age. Exposed thickness is up to about 25 m; basal
contact is a2 thrust fault
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Kelly River allochthon

Kelly sequence

Named for characteristic exposures along the Kelly River (lat 68°16" N.,
long 162°15' W.), De Long Mountains Bl quadrangle. Letter symbols for map
units in this sequence Include the subscript number 3 in their map symbols to
slgnify that they are part of the Kelly River allochthon, Location of the
area where the Kelly sequence occurs relative to the Amphitheatre sequence is
shown in flgure 4.

3
K03

R Ps,x

Pﬁk3*

OKP{KRUAK FORMATION (Cretaceous)--interbedded fine- to medium-grained
lithic wacke and mudstone with local wacke conglomerate. Contains
Early Cretaceous pelecypods Buchia Sublaevis and Buchia Crassicolis
Solida in this sequence east of the map area (Curtls and others,

1982). Locally contains blocks of older rocks which may be ollstoliths
from higher allochthons. Lower part may be Late Jurasslic. Exposed
thickness varies from 0-300 m. Oepositional thickness is probably
variable. Has a probable unconformity at base. Locally lIncludes:

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

ETIVLUK GROUP (Jurassic to Pennsylvanlan)--Gray, black, brown, or
maroon, radialarian chert with sillceous shale partings. Includes
Sikslkpuk and Otuk Formations

OTUK FORMATION (Jurassic and Triasslc)--Gray or maroon, well-bedded
chert with sillceous shale partings. Cream-colored zone near top has
a few limestone beds and contsins Late Trlassic pelecypod Monotis.
Lower part of section has 5-m zone of black chert with shale partings
that contain Middle or Late Triassic pelecypod Halobia. Chert
contains Trlassic radlolarians. Top is probably Jurassic based on
stratigraphic correlation with simllar chert beds that contaln
identified radlolarians from Puzzle Creek sequence (De Long Mountains
A3 quadrangle) and pelecypods from Howard Pass quadrangle (Mull and
others, 1982). Depositional thickness about 30-50 m. Base is
gradational into Sikslkpuk Formation

SIKSIKSUK FORMATION (Triassic to Pennsylvanian)--Gray, ollve-gray,
and maroon radlolarfan chert and slliceous shale, Age based on
stratigraphic correlation with this unit in other sequences.
Depositional thlckness ls approximately 10-40 m. Sharp basal
contact, a possible disconformity, on cherty |imestone member of
Kogruk Formation or a thin dlscontlinuous tongue of Kuna Formation

KUNA FORMATION (Pennsylvanian? and Mississipplan)--Black chert and
carbonaceous shale, thin and dlscontinuous. Mapped only at two small
areas along east side of upper part of West Fork of Wulik River, De
Long Mountalns A3 quadrangle. Age based on stratigraphlc correlation
with the Kuna Formation In lower sequences. Exposed thickness Is about
10 m
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KOGRUK FORMATION (Mississipplan)~=Light-gray limestone which In most
places has less than 25 percent black chert nodules and lenses,
Locally contains subordipate thin 2ones of dark-gray, micritic
carbonate with lenses of black chert. Common megafossils are mlddle
and Late Mississipplan corals, crinoids, and brachiopods. Conodont
Identifications range from Early Mississipplan (possibly as old as late
Osagian) to Late Mississipplan (Chesterlan) in age. Foraminifers are
Late Mississippian, and range from approximately Mamet zone 11 or
slightly younger to zones 14 or 15 (Armstrong and Mamet, 1977). Basal
contact with Utukok Formation in Wulik Peaks area appears to be Hamet
zone 12. Depositional thlckness varies from about 200-600 m. Base is
gradational into Utukok Formation. Locally, upper part mapped as:

Cherty limestone member (Mississippian)--Consists of medium-grained
limestone with 25-50 percent black chert lenses and beds. Mapped
only at top of the Kogruk Formation in Wullk Peaks area, De lLong
Mountains A3, Ab4, and B3 quadrangles. Probably grades laterally into
Tuptk Formation as mapped in Misheguk Mountain quadrangle (Curtls and
others, 1982b, Sable and Dutro, 1961). Locally contains crinoids but
otherwise is sparsely fossiliferous. Late Mississippian age (Mamet
zones 14 to 15) based on collections of foraminifers from De Long
Mountains A3 quadrangle. DOepositional thickness is approximately 30~
75 m. Base is gradatlonal into less cherty llmestone of the Kogruk
Formation

UTUKOK FORMATION (Mississipplian)--Buff-weathering limestone, sandy
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 fnclude brachiopods, corals,
bryozoans, gastropods, crinoids, and pelecypods. Fforaminifer ages
range from Early Mlississlppian, Mamet zone 7 or slightly older, to Late
Mississipplan, approximately Mamet zone 12. Exposed thickness is up to
about 1,000 m; depositional contact on limestone of the Baird Group Is
not exposed and is inferred from regional stratigraphic

relationships. Locally, divided into:

Light-gray |imestone member (Mississippian)--Medium- to thick-bedded,
medium-grained |imestone mapped locally in Wullk Peaks area (De Long
Mountains A3 and B3 quadrangles). Resembles Kogruk Formation but
does not have black chert. Foraminifer ages are Mamet zones |1 or
12. Depositional thlickness Is approximately 20 m

Buff |imestone member (Mlississippian)--Buff-weathering limestone
interbedded with subordinate sandy limestone and shale. Depositional
thickness Is about 200-500 m, and base |s gradational into limestone
and shale member or sandstone member

Sandstone member (Mississippian)--lnterbedded buff-weathering, fine-
grafned sandstone, calcareous sandstone, sandy limestone and shale.
Mostly mapped In De Long Mountains Al and B1 quadrangles but aiso
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
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Limestone and shale member (Mlssissippian)--Approximately equa)
amounts of interbedded buff-]imestone and gray silty shale. May
contain a few calcareous sandstone beds. Only mapped west of Wulik
River, Exposed thickness Is approximately 200 m. B8asal contact is
not exposed

BAIRD GROUP--Divided Into:

LIMESTONE (Devonian)--Light-gray, medium- to coarse-gralned. Occurs
as isolated blocks along thrust faults at base of Utukok Formation in
mountalns east and west of Kelly River (De Long Mountains A1 and B
quadrangles); also occurs near south edge of De Long Mountains A2
and A3 quadrangles. Contains indefinitely dated Silurlan to Devonian
corals and stromatoporoids, and Middle to Late Devonlan brachiopods
and conodonts. Exposed thickness 13 0-70 m. Basal contact is a
thrust fault

LIMESTONE AND SHALE (Devonlan)--Gray shale interbedded with light-
gray- to buff-weathering limestone. Most limestone Is flne-grained
and weathers to platy and flaggy fragments. Shale Is locally
carbonaceous. Mapped only above a thrust fault on east side of
Punupkahkroak Mountaln, De Long Mountalns A3 guadrangle. Age
uncertain and based on lithologlic simllarity to shale and limestone
unit In Puzzle Creek sequence
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Ipnavik Rlver allochthon

Puzzle Creek sequence

Named for characteristic exposures in the hills around the upper part of
Puzzle Creek (lat 68°10*' N., fong 163°933¢ W.), De Long Mountains A3
quadrangle. Letter symbols for map units In thls sequence Include the
subscript number 4 to signify that they are part of the lpnavik Rlver
allochthon,

Kol‘

Kocu-

J¥o,

hﬂ’sh»

PHC"

OKP IKRUAK FORMATION (Cretaceous)=--Interbedded fine- to medium-grained
11thlc wacke and mudstone with local wacke conglomerate. Upper part Is
probably Early Cretaceous based on stratigraphic correlation with
fossillferous parts of the Okpikruak Formation In other sequences.
Lower part may be lLate Jurassic. Locally contains blocks of older
rocks which are possible olistoliths from higher allochthons. Exposed
thickness varles from 0 to more than 200 m. Deposlitional thickness Is
probably variable. Has a probable unconformity at base. Locally
Includes;

Conglomerate member (Cretaceous)--Wacke conglomerate with rounded to
angular cobbles and pebbles that consist of chert, limestone,
granite, and basalt. Deposited sporadically with thickness that
varles from 0 to approximately 50 m

ETIVLUK GROUP (Jurassic to Pennsylvanian)--Gray, black, brown, and
maroon, radlolarian chert with siliceous shale partings. Includes
Sikslkpuk and Otuk Formations.

OTUK FORMATION (Jurassic and Triassle)--Light~ to dark-gray chert
with thin sillceous 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
(Toarclan to late Pliensbachlan). Depositional thickness Is
approximately 30-50 m. Base is gradatlonal into Siksikpuk Formation

SIKSIKPUK FORMATION (Triassic to Pennsylvanian)~-0live-gray and
maroon, radiolarlan chert and slliceous shale. Age based on
stratigraphic correlation with this unit in other sequences. Exposed
thickness vartes from about 20-60 m. Base is probably conformable on
black chert unit, black chert and limastone untt, or black chert and
dolomlte unit

MAF1C SILLS AND DIKES (Jurassic to Pennsylvanian)--Mostly consists of
dlabase composed of plagioclase and auglte. Intrudes black chert and
Baird Group llmestone in southern part of Delong Mountains A3
quadrangle

BLACK CHERT (Pennsylvanian? and Misslssippian)--Well-bedded, black
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 |Imestone units in
Nachrallk Pass and Ipnavik sequences [n south-central Misheguk Mountaln
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quadrangle (Ellersieck and others, 1982) which contaln indefinitely
dated Late Misslissipplan to Pennsylvanian radiolarlans and Late
Mississipplan foraminifers. Depositional thickness varles from 0 to
approximately 70 m. Base Is gradatlional Into black chert and |imestone
unit on Punupkahkroak Mountaln (De Long Mountains A3 quadrangle)

BLACK SHALE (Pennsylvanlan? and Hlssfssipplan)--Black carbonaceous
shale with a few Interbedded black siliceous shale, chert, and thin,
flne-gralned, dark-gray limestone or dolomlte beds. Local small
calcareous concretions. Probably laterally gradational into black
chert unit. Depositional thickness Is approximately 0 to 10 m and Is
locally thlickened by folding. Base Is gradational Into black chert and
limestone unit or black chert and dolomite unit

BLACK CHERT AND LIMESTONE (Pennsylvanlan? and Mississippian)--
Approximately equal amounts of interbedded black chert and fine-gralned
limestone. Probably laterally gradatlional Into black chert and black
chert and dolomlite unlt. Maximum exposed thickness Is about 70 m.
Sharp basal contact on Kayak Shale

BLACK CHERT AND DOLOMITE (Pennsylvanlan? and Misslissipplan)--
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
buff limestone member of Utukok Formation

KAYAK SHALE (Mlsslssippian)--Black fisslle shale with Interbedded
orange-weathering limestone, siltstone, and Ironstone concretions.
Probably interflingers with Utukok Formation. LImestone contalns 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:

Buff limestone member (Mississippian)=-Predominately limestone with a
few Interlayered sandstone beds. Contalns Early Mississlippian
conodonts. Thickness is about 100 m. Base [s gradational Into
limestone and shale member

Limestone and shale member (Mississippian)-~Interbedded buff-
weathering silty lImestone and gray shale. Probably laterally
gradational into Kayak Shale. Contalns Early Mississippian (probably
Osaglian) brachiopeds. Exposed thlckness is about 100 m; depositional
contact on Baird Group limestone [s not exposed but is Inferred from
regional stratigraphic retatfonships

BAIRD GROUP--Divided into:

LIMESTONE (Devonian)--Massive- to thin-bedded, light=-gray medium- to
coarse-grained; weathers blocky to flaggy. Sparse fossils include
stromatoporolds, corals, and Late Devonlan (Famennlan) conodonts.
Seems to overlle or, in part, Interfinger with shale and limestone
unlt. Maximum exposed thickness is up to about 200 m. Basal contact
Is commonly a thrust fault
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SHALE AND LIMESTONE (Devonian)--Interbedded light silvery-gray shale
and light-gray llmestone, Locally has a few thin sandstone beds.
Limestone is mostly flne-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 commonly well=indurated and (n
some places has slaty cleavage. Youngest conodont age Is Late
Devonlan (Frasnian), and oldest age ts Early to Middle Devonlan.
Megafossils include brachlopods and crinolds which have not been
studled In detail. Maximum exposed thickness is up to about 500 m;
basal contact Is a thrust fault
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Nuka Rldge allochthon
Bogie sequence

Named for characterlstic exposures along upper Bogle Creek and Nuka Ridge
(1at 68°38' N., long 159°15" W.), Misheguk Mountaln quadrangle. Letter
symbols for the map unit in this sequence Include the subscript number 5 to
slgnify that it is part of the Nuka Ridge allochthon. The position of
outcrops of this sequence leads us to belleve that some, If not all, of the
mapped occurrences are olistollths and are at a lower structural lfevel than
most other occurrences of the Nuka Ridge allochthon in the western Brooks
Range.

\PMn5 NUKA FORMATION (Pennsylvanian? and Mississipplan)--Light-gray- to buff-
weathering, coarse-grained arkose, limestone, arkosic limestone, and
glauconitic calcareous sandstone. Mapped at three small {solated
occurrences: one In the stream bed of Puzzle Creek, another about 4 km
to the west (De Long Mountalns A3 quadrangle), and the third along
0llstopuk Creek (De Long Mountains B3 quadrangle). Each occurrence is
assoclated with Cretaceous conglomerate and may be an ollistolith,
Locally contains Early Pennsylvanlan conodonts, and Late Mississipplan
foraminifers. Megafossils Include brachlopods of possible Permian
age. The upper part of the Nuka has previously been dated on the basis
of brachiopod identifications as Permian In age (Tailleur and others,
1973). However, recent collections of conodonts from the top beds at
Nuka Ridge (east of map area) Indlcate Its age is not older than Early
Pennsylvanlan (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 consldered to
be Early Pennsylvanlan(?) and Late Mississipplan

Copter Peak allochthon
Copter igneous sequence

Named for characteristic exposures at Copter Peak (lat 68930 N., long
161°18" W.), Misheguk Mountain gquadrangle. Letter symbols for the map unit in
this sequence include the subscript number & to signify that they are part of
the Copter Peak allochthon.

JEbg BASALT (Jurassic? and Triasslic)=--Locally has pillow structures. Poorly
exposed in southern part of De Long Mountains A3 and A4 quadrangles.
Basal contact is a thrust fault. Trlassic age based on lithologic
correlation with similar rocks in Misheguk Mountain quadrangle that
contain intercalated Triassic chert that has been dated by radiolarian
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

47



Misheguk Mountain allochthon

Misheguk Tgneous sequence

Named for characteristic exposures at MIsheguk Mountain (lat 68915 N.,

long 16195' W.), Misheguk Mountalin quadrangle. Letter symbols for map units
In this sequence Include the subscript number 7 to signify that they are part
of the Misheguk Mountain allochthon,

Jg7

Ju7

GABBRO (Jurassic)--Medium~ to coarse-grained. Predominant minerals are
plagioclase, cllinopyroxene, orthopyroxene, hornblende, and olivine.
Locally banded with ptagloclase- 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 similar rocks In Misheguk Mountain quadrangle (Patton,
and others, 1977). Mapped only in southeast part of De Long Mountalns
Al quadrangle and southern part of De Long Mountains A4 quadrangle

ULTRAMAF IC ROCKS (Jurassic)--Predominantly orange-weathering peridotite
and partly serpentinized dunite wlth minor amounts of pyroxenite In
small dikes. Basal contact Is a thrust fault. Mapped only in De Long
Mountalns Al and A4 quadrangles



Ko*

Koc*

KJ1

JPe*

Jo*

& Ps*

PMc

PMc i *

PMic*

Mko*

Mk

MD1%

Rocks not assigned to a speciflc thrust sequence

OKP IKRUAK FORMATION (Cretaceous)--Greenlsh-gray, lithic wacke and gray
mudstone. Contains Early Cretaceous pelecypod Buchla. In some areas
where this unit was deposited upon Kelly or Puzzle Creek sequences
lower part may be Late Jurassic. Locally Includes:

Conglomerate member (Cretaceous)--Wacke conglomerate wlth rounded
cobbles and pebbles that conslst of chert, limestone, granite and
mafic igneous rocks

IPEWIK FORMATION (Cretaceous and Jurassic)--Thin-bedded maroon or gray
shale. Depositional thickness varies from 0-10 m, Mapped at mountain
front east of upper Saksot Creek and along upper Kelly River (De Long
Mountains 81 quadrangle), Base appears to be conformable on Otuk
Formation

ETIVLUK GROUP (Jurassic to Pennsylvanian)--Gray, radlolarian chert with
siliceous shale partings. Includes Sikslkpuk and Otuk Formatlons

OTUK FORMATION (Jurassic and Trlassic)--Light-gray to dark-gray,
radiolarian chert with thin slliceous shale partings. Upper part
weathers to cream=-colored or llght=-brown and green bed surfaces

SIKSIKPUK FORMATION (Triasslc to Pennsylvanian)==Maroon and gray
radiolarian chert and siliceous shale. Chert contains radiolarians

BLACK CHERT (Pennsylvanian? and Mlssissippian)--Well-bedded black
radiolarlan chert with a few black silfceous shale partlngs

BLACK CHERT AND LIMESTONE (Pennsylvanlan? and Mississippian)--Occurs as
isolated olistollths(?) and (or) thrust sllces In Okpikruak Fermation
in De Long Mountains A3 and B2 quadrangles

KUNA FORMATION (Pennsylvanlan and Mlsalssipplan)==Black carbonaceous
shale and subordinate black chert. Contalns a few thin, fine-grained
limestone beds. Age !s based on correlation with Kuna Formation in Key
Creek sequence. Contalns Late Mississipplian foraminifers and
pelecypods on north slde of Inaccessible Ridge (De Long Mountains 81
quadrangle)

KOGRUK FORMATION (Mississippian)--Llght-gray limestone with black chert
nodules and lenses. Crops out as a thrust block on west edge of Avan
ultramaflc complex (De Long Mountaina Al quadrangle) and as olistollths
in Okplkruak Formation (De Long Mountains A3 and B2 quadrangles)

KAYAK SHALE (Misslssippian)--Dark-gray shale with a few Interbeds of
rusty-weathering llmestone and ironstone concretions. Occurs in small
Isolated outcrops on west edge of Avan ultramafic complex (De Long
Mountalns Al quadrangle) and north of Punupkahkroak Mountaln (De Long
Mountains A3 quadrangle)

LIMESTONE WITH UNCERTAIN STRATIGRAPHIC AFFINITIES (Mississipplan or
Devonian)-~LIght-gray-weathering, medium= to thick-bedded I|Imestone.
Locally includes a few dark-gray chert nodules. Outcrops may be thrust
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Explanaticon of ncp symo0l.

CONTACT--Dashed where approximately located; queried where doubtful

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

THRUST FAULT BETWEEN ALLOCHTHONS (intersequence thrust fault)--Dashed were
approximately located; dotted where concealed; sawteeth on upper plate;
quer led where extension of fault Is doubtful; queried and dashed where
existence of fault ts doubtful, Half arrows show relative motion on cross
section, Where thrust faults can be inferred to occur near outcrop
boundaries a thrust fault symbol [s shown next to Quaternary sediments.

In such cases the bedrock is not thrust over the Quaternary deposits but
is thrust over bedrock that occurs under a thin cover of unconsolldated
sediment

THRUST FAULT WITHIN AN ALLOCHTHON (Intrasequence thrust fault)--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 |s doubtful

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

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

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

STR{KE AND O{P QF BEDS OR LAYERS:
Horizontal
lactined
Approximate inclined
Vertical

a5 Overturned

Layers in igneous rocks

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

FOSSIL LOCATIONS--Listed on table 3

Zinc—\ead-silver‘prospects
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