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EXPLANATION FOR DE LONG MOUNTAINS QUADRANGLE MAPS
INTRODUCTION TO DESCRIPT{ON OF MAP UNITS

This map I8 one of a series of three reconnaissance geologic maps of the
southern De Long Mountalns quadrangle (fig. 1). Because the geology In the
three map areas Is similar, a composite map explanation has been designed to
facllitate their combined use and give a better perspective of the regional
geology. There are some rock units and allochthons which do not occur on all
three maps. For this reason, the explanatlon contains more rock units than
occur on any one map. Rock units which appear on the accompanying map are
indicated by an asterisk beside the map symbol in the explanatlon.

RELATIONS OF TECTONOSTRATIGRAPHIC AND LITHOSTRATIGRAPHIC UNITS

In Early Cretaceous time, the Brooks Range was created during an orogeny
that produced numerous thrust faults with as much as tens of kilometers
displacement. In areas where thrust faults are closely spaced, the structure
is so complex that the terrane can be characterized as a '"broken formation'
(Hsu, 1968). The direction of thrust Juxtaposition was such that upper thrust
sheets traveled relatively northward over lower sheets. Displacement of rock
units across some thrust faults is great enough to superimpose coeval rocks of
different sedimentary facles so that rock units In one thrust sheet may be
lithologlically different from coeval rock units above and below. This is
especially evident in Misslssippian rocks which appear to have had more
complex facles patterns In their original basins of deposltion than younger
rock units. _

In order to descrlbe 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 Tn figure 2. 0On
this map, the word ''sequence' Is used as a stratigraphic term, meaning elther
a distinctive column of sedimentary rocks that were deposited contlguously or
a8 group of assoclated and distinctive Igneous rocks. Although the asslignment
of a rock unit to a particular sequence is usuvally based upon its lithology
and stratigraphic relatlons, its structural position is also Important.

Thrust sheets that contain the same or similar sequences and occur in the same
genaral structural level are herein grouped together Into structural unlts
called "allochthons''. In contrast, most previous reports use terms such as
“Yhrust tectonic unit', “structural sequence', or ''thrust sequence', for both
lithostratigraphlic 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 within a sequence, so that each thrust sheet usually contains only
part of a 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.



Tabie1 --Comparison of allochthons in this veport with equivalent structural units of gther aithors
Curtis fnd Sretson and
others, 1582 1 pyyargieck MayField Tailleur,
Tailleur
Ellersieck and Churkin and Mayfield and 1968;
This report others, 1982 : andlg;gers, andlg;gers, Mull, 1979 others, 1979 others, 19782 Martin, 1970 Tailleur, and}gggers,
Mayfield and and Brosgh
athers, 19892 1970
Misheguk Misheguk Misheguk Misheguk Misheguk Kot distin- Mishequk Ultrabasic Misheguk Not distin-
Hountain Mountain Hountain Mountain sequence guished Hountain pluton thrust quished
altochthon allochthon thrust thrust thrust seguence tectonic
. sequence sequence sequence untt
Copter Peak Copter Peak Copter Peak Not distin- Misheguk Not distin- Mishegquk Ultrabasic Misheguk Mot distin-
allochthon allochthon thrust quished sequence guished Mountain pluton thrust guished
sequence thrust sequence tectontc
sequence unit
Nuka Ridge Nuka Ridge Nuka Ridge Not distin- Nuka Not distin- Nuka Ridge Nuka Ridge Nuka Ridge Huka Ridge
allochthon allochthon thrust gus i hed sequence guished thrust seguence thrust sequence
sequence sequence tectonic
untt
Ipnavik River lpnavik River Ipnavik River [Ipnavik River lpnavik Not distin- Ipnavik Ipnavik Tpnavik Ipnavik
allochthen aliochthon thrust thrust sequence guished River thrust sequence thrust sequence
sequence sequence sequence tectonic
unit
Kelly River Kaliy River Kelly River Kelly River Kelly Not distin- Kelly River De Long Kelly Hot distin-
allochthon allochthon thrust thrust sequence guished thrust sequence thrust guished
sequence seguence sequence tectonic
whit
Picalc Creek Picnic Creek Picatc Creek Kuruk Creek Not distin- Rot distin- Northwestern Not distin- Wultk Sequence
allochthon allochthon thrust thrust guished guished Brooks Range guished thrust at Kiligwa
sequence sequence thrust tectonic River
sequences unit {eastern
facies)
Northwestern Brooks Range Foothills
Brooks Range sequence sequence
thrust segquences
Brooks Hange Brooks Range Brooks Range Brooks Range Endicott Kagvik < Horth Central Ivotuk Hills Foothills Assemblages
atlochthon allochthon thrust thrust sequence structural 8rooks Range sequence thrust on Drench-
sequence sequence {eastern segquence thrust sequence (eastern tectonic water
facies} {eastern facies) unit Creek
facies) ~

Sequence at
Mount
Bupto
eastern

|_facies)




Thrust sheets with the same sequence almost always occur In the same
structural stacking position relative to thrust sheets with dlfferent
sequences. Thls observation has permitted us to construct the generalized
model, shown In figure 2, for the relationshlp between the various allechthons
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 erosion removed large portlons of the upper
allochthons from the area, and some were probably never contlnuous across the
quadranglte, The allochthons are usually In the form of large lens-shaped
bodles or folded sheets from a few hundred meters to tens of kllometers across
and from a few meters to a kilometer or more in thickness. In most vertical
sections some of the allochthons are absent, and the sequences In others are
Internally repeated by intrasequence thrust faults.

In additlon to the abrupt facies dlfferences across Intersequence thrust
faults, there are also more gradual changes within the sedimentary rocks that
make up certaln allochthons. These changes are commonly most notlceable in
the Mississippian and earllest Pennsylvanian rocks. Where a faclies change In
one or more rock units creates reglonally significant differences in the
stratigraphic column, two similar sequences that occur at the same structural
level in different areas are named and described., In such cases, the similar
sequences are presumed to have been deposited In contlguous areas and are
grouped in the same allochthon. For example, the Amphitheatre and Kelly
sequences are lithologically sim{lar 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 location of sequences and allochthons). A similar
relationship also probably exists for the Amaruvk and Wullk sequences.

Map symbols for rock units contain numerical subscrlipts that ldentify the
allochthon in which they occur. If 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 lithologlc units will result.

Figure 4 shows the locatlons of foot traverses used in the compllation of
this map. Not shown are the many observation points from a hovering
helicopter and spot landing sites which were used for sketching geologic
contacts.

ADOPTION OF THE (PEW{K FORMATION

In the Kay Creek and Wulik sequences, there Is a distinctive Jurasslic and
Early Cretaceous [nterval of rocks characterlzed 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 "lpewik Formation" by
Crane and Wiggins (1976). The formatlon was named for its type locality In
the region of the Ipewik River, De Long Mountains quadrangle, Alaska, but was
mispelled "Ipewlck'" in the published abstract. This formation name Is adopted
on thls map, and the spelling is corrected to Ipewlk to accurately reflect its
geographlc namesake. Oue to structural complications and rapid facies
changes, there Is no single place where all lithologles [n the formation are
completely exposed. Well exposed reference sections exist at the following
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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STRUCTURAL NOMENCLATURE STRATIGRAPHIC NOMENCLATURE
(VERTICAL POBITION OF SEQUENCES 18 STRUCTURAL NOT STRATIGRAPHIC)

HIBHEGUK MOUNTAIN ALLOCHTHON (?) MISHEGUK IGNEOUS SEQUENCE
COPTER PEAK ALLOCHTHON (a) COPTER IGNEOUS SEQUENCE
NUKA RIDGE Al‘.LOCHTHON (g) BOGIE SEQUENCE
IPNAVIK RIVER ALLOCHTHON (4) PUZZLE CREEK SEQUENCE
KELLY RIVER ALLOCHTHON (3) AMPHITHEATRE AND KELLY SEQUENCES
PICNIC CREEK ALLOCHTHON (2) AMARUK AND WULIK SEQUENCES
BROOKS RANGE ALLOCHTHON (1) KEY CREEK SEQUENCE

Flgure 2.--Diagram showing the usual stacking position of structural units (allochthons 1 lowest
and 7 highest) and stratigraphic units (sequences} in the southern part of the De
Long Mountains gquadrangle. Ailthough the lowest thrust sheets of the Brooks Range
allochthon are not exposed In the quadrangle, fleld relations from others areas
indicate that the base Is in fault contact with relatively autochthonous rocks (Mull
and others, 1976; Mull and Tailleur, 1977).
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(lat 68°35.7' N., long 164°925.5' W.); upper Thetis Creek (Iat 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 within the [pewlk Formation, named the
Tingmerkpuk member by Crane and Wiggins (1976), is also adopted. Its type
locallty s at Tingmerkpuk Mountain (lat 68°33.7' N., long 162°27.6' \.).

CRITERIA USED TO DISTINGUISH SEQUENCES

The most Important criteria used to distingulsh one sequence from another
are listed in Table 2. WMith the exception of the Bogle sequence, which
contalns the unlque Nuka Formatlon (Tailleur and others, 1973), there is no
single rock lithology that can be used by Itself to distinguish a particular
sed Imentary sequence. The most common |ithologic differences between
sequences are found In middle and Late Mississlppian rocks. However,
Ithologlec differences In thls time interval are not great enough to
distingulsh all sedimentary sequences. Thus, ldentiflication of some saquences
also may require comparlson of the lithologies of the older Mississipplan
and(or) Late Devonlian rocks which underiie each particular set of Late
Mississipplan llthologies,

Late Mississipplan (and Early Pennsylvanian?) rocks In all the
sedimentary sequences are overlain by Pennsylvanlan to Jurasslc chert and
shale of the Etivliuk Group (Mull and others, 1982) and Early Cretaceous wacke
and mudstone of the Okplkruak Formation. Generally, we have not seen enough
lithologic variation in the Etiviuk Group or Okpikruak Formation In the De
Long Mountalins quadrangle to make either of these two rock units useful for
differentiating sequences. The Jurassic to Early Cretaceous lpewlk Formation
{s best exposed In structurally Jower sequences such as the Key Creek and
Wulik sequences, It is generally not useful for differentlating between these
sequences except for the Tingmerkpuk Member of the Ipewlk Formation which
crops out in a narrow belt In the northern part of the Key Creek sequence and
appears to be present In only the northernmost, and presumably lower thrust
sheets of the Brooks Range allochthon.

UNCERTAIN RELATIONSHIPS BETWEEN ALLOCHTHONS AND SEQUENCES

A belt of Okplkruak formatlion stretches from the Wullk River to the
eastern edge of the De Long Mountains gquadrangle through Sheep Mountaln and
the headwaters of the Kelly River. Bordering this large expanse of Okplkruak
Formation are outcrops of Key Creek, Wulik, Amaruk, Amphitheatre, and Kelly
sequences. Because we have no lithologic criteria for telllng what sequence
the Okpikruak Formation belongs to, we cannot be certain where intersequence
faults may cut through the Okpikruak Formation. It Is also possible that
parts of the Okplkruak 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
uncertalintles permit severa! interpretations of the structure along the
carbonate front north of Inaccessible Ridge (fig. 1, De Long Mountalns B!
quadrangle) and 1ts southwestern extension, and under the Sheep Mountain trend
of Okplkruak Formation.
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Flgure 4.--Map showing locatlons of foot traverses used by the geologists who
compliled this map



The cherty carbonate rocks of the Lisburne Group that crop out around
Mount Raven, northeast of Punupkahkroak Mountain, and northwest of Anxiety
Ridge (fig. 1) are currently mapped as part of the Amaruk sequence in
allochthon two. There Is some evidence from bedding atltudes along the lower
Wullk 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 contain post-
Mississipplan brachiopods near Mount Raven (foss!l 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 sectlons as part of allochthon two because they are lithologically
most simllar to the Amaruk sequence. They are queried as part of allochthon
two on figure 3 to reflect our uncertainty about their structural position.

The Wulik sequence is differentiated from the Key Creek sequence mainly
because of the presence of fine-grained Misslssippian carbonate rocks which
are well exposed in the Wulik Knot (De Long Mountains B2 quadrangle). There
are no corresponding carbonates In the Key Creek sequence Immedliately north of
the Wulik Knot. The Wulik sequence can be traced northeastward from the Wulik
Knot into the De Long Mountains B1 and C! quadrangles. n this direction the
micritic limestone unit of the Wulik sequence (unit Mml,) becomes thin and
discontinuous, and the black chert and limestone unit (unit PMc!,) becomes
more carbonaceous and shaly, approaching Kuna Formation in Tithology. It is
possible that In the upper Kokolik River area (De Long Mountalns C1
quadrangle) the Wullk and Key Creek sequences are merging Into the same
sequence by means of a gradual facies change.

One unresolved problem related to the Wulik sequence Is the structural
position of Anxlety Rldge (De Long Mountalns A2 quadrangle), an anticline
locally overturned to the north. Endlcott Group rocks of the Key Creek
sequence are thrust northward over the rocks of the southern side of the
ridge. (Thls Is best exposed in the Noatak quadrangle, south of the map
area.) The combinatlon of fine-gralned black chert and |imestone (unit PHch)
with Kuna Formation (unlt PMk,)resembles some of the thrust sheets that
contain the Wulik sequence [(n the Wulik Knot and some of the thrust sheets
that contaln the Key Creek sequence along the west side of the upper Kelly
River. Two structural possibilities, dependent upon whether Anxlety Ridge
belongs to the Wulik sequence or to the Key Creek sequence, are shown on cross
sectlon B-B' for the De Long Mountains A2 map. One possibllity Is that
Anxlety Ridge is part of the Plcnlc Creek allochthon which was flirst
superposed over the Brooks Range allochthon that Tles immediately north of
Anxlety Ridge 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 possibility is that Anxiety Ridge could be a thrust sheet in the
Brooks Range allochthon that extends down dlp te the north and contains a
localized facies within the Key Creek sequence (shown in the alternative cross
sectlion).

The Puzzle Creek sequence has been included in the Ipnavik River
allochthon on flgure 2 and In table 1 because [t occupies the same structural
level, and It 1s lithologically similar to other sequences in the Ipnavik
River allochthon further east. However, the Puzzle Creek sequence s also
lithologically similar to the Amaruk sequence of the Picnic Creek allochthon
(see f1g. 3 for locatlons), and it Is possible that the Puzzle Creek and




Table 2.--Important criteria uscd to distingulsh sequences

Approximate age of

Sequence diagnostic !ithologies Description of diagnostic lithologies in scquences

Misheguk Jurassic 1. The only sequence composed of gabbre and peridotite
igneous
sequence

Copter igneous Jurassic? and 1. The only sequence that contains pillew basalt
sequence Yriassic

Bogie Carboniferous 1. The only sequence thst contains the Nuka Fm.
sequence

Puzzle Creek

Early Pennsylvanien?
to middle Mississippian

chert and{or) black chert ang
(thickness generally greater tnae

Relatively thick black
{{mestone or dolamlte
100 m). Underlaln by:

midgdle to Early

. Kaysk Shale and Utukok

Fr.

sequence Hissigsippian
Late and Middle 3. Base of section is Bpird Group limestone
Devonian
Late to middle 1. A thick section of Kogruk Fm, (thickness generally
Rississippian grester than 300 m). Underlain by:
Kelly middle and tarly 2. Thick saction of Utukek Fm. (thickness generally greater
sequence Mississipplan then SO0 m)

Late Devonian

3.

Base of section is Baird Group )imestone

Amphitheatre

Late Mississtopian

1. A thick section of Kogruk Fm. (thickness generally

greater than 500 m). Underlain by:

sequence
Lave to Ear)y 2. A thick section of micritic Yimestone (thickness generally
Mississipplan greater than 200 m)
Early Pennsylvanian? 1, Relatively thick dlack chert and{or) plack chert andg
to middle Hississippian carbonate (thickness up to 200 m). Undeclain by:
Amar uk middle Misslssippian 2. Relatively thin and discontinuous Kogruk Fm, (thickness
sequence fess than 20 m). Underlain by:
middle to Early 1. B8ose of section is Kayak Shale anc{or) Utukok Fm.
Mississipplan
Early Pennsylvanjan? 1. Relatively thick black chert and(or) black chert and
to Late Hississipplian limestone (thickness generally greater than 75 m).
Undertain by:
Wulik Late to middle 2. Thin and discontinuous Kuna Fm. is generally less than
sequence Mississippian 30 m thick, Underlain by:
middle Mississippian 3. Thin to thick section of micritic [imestona (thickness
up te B0 m)
tarly Pennsylvanisn to 1. Relatively thick shaly Kuna fm. (thickness approx. 60 m).
middle Mississipplan Bedded black chert on top of Kuna Fm. is generaliy less
than 15 m thick. Underlain by:
Key Creek middle Mississippian 2. Relstively chin and discontinuous Kogruk Fm. (thickness
sequence Yess than 30 m) or mieritic Vimestone (thickness less
than 30 m
Early Mississippian? to 3. Base is thick section of Late Devonian sandstone and shale

Late Devonian

of the Kanayut Conglomerate, Noatak Sandstone, and Hunt
Fork Shale (thickness at least 600 m)
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Amaruk sequences are parts of the same sequence which have been thrust Into
two structural levels, one above and one below the Kelly River allochthon.
The Devonian shale and limestone of the Balrd Group within the Puzzle Creek
sequence are simllar to Devonian rocks in allochthons above the Kelly River
allochthon In the Misheguk Mountain quadrangle (Ellersieck and others, 1982),
lesding us to believe that the Puzzle Creek sequence is part of the Ipnavik
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
al) of these outcrops may be olistollths, because they are small, isolated,
and largely surrounded by Cretaceous wacke and conglomerate which may be part
of lower sequences. |f thls interpretation 1s correct, then these outcrops
are fragments of a thrust sheet of Nuka Ridge allochthon that once overlaid
part of the southern De Long Mountalns quadrangle, and they slid into a
Cretaceous basin deposited on structurally lower thrust sheets. More
extenslve 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 ldentificatlons, for the
upper part of the Nuka formation is suspect. Both conodont and foraminifer
ages from this unit are consistently Late Misslssipplan and possibly Early
Pennsylvanian. The base of the Etiviuk Group which dlirectly overlies the Nuka
Formation has not yet been dated by well preserved index fossils. B. K.
Holdworth (wrltten commun., 1980) has observed radiolarlan fossils from chert
of the Etlvluk Group lying above the Nuka Formation at Nuka Rldge (Misheguk
Mountain quadrangle) and finds specimens which are similar to Albaillella
pennata s.s. of earllest Pennsylvanian age. Unfortunately, these specimens
were not well enough preserved for deflnitive determination. In structurally
lower sequences, the base of the Etivluk Group has been dated by radiolarians
and conodonts as Early or Middle Pennsylvanlan. We see no evidence, either
from fossils or from correlatlon of chert lithologies, that the base of the
Etiviuk Group should be greatly diachronous. 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 quadrangle. We infer that
the Misheguk Mountaln allochthon is on top, because this Is the case in the
Misheguk Mountaln guadrangle to the east and in the Noatak quadrangle to the
south.

SUMMARY OF GEOLOGIC HISTORY

Restoration of stratigraphic sequences to their relative positlions before
the large thrust dlslocations that occurred during the Brooks Range orogeny is
critleca)l to understanding the geologic hlstory of the De Long Mountains. We
believe that the simplest and most reasonable reconstruction requires a
consistent unstacking of thrust sheets, with higher sheets restored to the
south relative to lower sheets (Tallleur and Brosgé, 1970; Martin, 1970) This
important premise is based on:
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1) our interpretation of the probable facles patterns in pre-Cretaceous
rocks, and

2) the conslistent nortiward vergence of visible structures Iin the De Long
Mountains and Misheguk Mountain quadrangles.

Flgure 5 shows a palinspastic dlagram of the sequences, based on the
Interpretations above. North end south as labeled on the dlagram refer to
present-day dlirections. This orlentation does not take into account the
possible rotation of the entire Arctic Alaskan plate due to rifting in the
Canada Basin (Tallleur and Snelson, 1963; Tailleur, 1973), or possible crustal
bending about the Chukchi syntaxis (Tallleur, 1973; Patton and Tallleur,
1977). The scale Is purposely vague. The original north-south width of
sequences is difficult to determine because of many factors. Erosion during
the Brooks Range orogeny removed an undetermined amount of the northern edges
of the thrust sheets. Erosion after, and possibly during, the orogeny also
stripped away an undetermined width of the thrust sheets over the core of the
Balrd Mountains. The amount of shortening caused by folding and thrust
faulting within allochthons 1s npot accurately known, although in a few areas
tt Is undoubtedly substantial. The continuity of allochthons In the
subsurface, or In their projection above the present surface, is difficult to
estimate. In al) cases, we have trlied to make our estimates as conservative
as possible, so that the north-south width of the sequences shown in figure 5
is 2 minlmum amount.

During the Middle and Late Devonlian and Early Mississippian, two partly
coeval groups of sedimentary rocks were deposited on a continental platform
with unknown dimensions (Tailleur and others, 1967). The southern part of the
platform contalned the Baird Group, composed of clean, biohermal limestone In
the Kelly sequence and interbedded limestone, dolomite, calc-siltstone, and
shale In the sequences south of the Kelly. Conodont ages from the Baird Group
range from Middle to Late Devonian (Famennian). Foraminifera ages indicate
that the top of the Baird Group s Mamet zone 6 (B. L. Mamet,
written commun., 1981) which is latest Devonlan or earliest Misslissippian in
age. On the continental platform north of the Balrd Group, In the Wulik and
Key Creek sequences, the Endicott Group of clastlc rocks was deposited in an
intracratonic basin during the Late Devonian and Early Misslssippian. The
lower part of the Endicott Group is the Hunt fork Shale. Above this is the
Noatak Sandstone and Kanayut Conglomerate, composed of shallow-marine and
parallc sandstone with some shale and conglomerate (Tailleur and others, 1967;
Nllsen, 1981).

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

During middle and Late Misslssippian and possibly Pennsylvanian time, a
complex series of submarine rises and troughs developed on the platform. The
different sedimentary facies in these areas are an important key for
differentlating stratigraphic sequences. The most prominent rlse was in the
Kelly sequence, where up to 650 m of cherty carbonate rocks, the Kogruk
Formation, was depositad. Tongues of Kogruk extended to the north into the

12
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detalled paleontologlcal sampling may substantiate local disconformities at
the top of the Kogruk and (or) Nuka Formations.

Deposition of the Etlviuk Group continued untl] at least Early or Middle
Jurassic time. In the northern sequences (flg. 5), lithographlc llmestone,
packed with the pelecypod Monotis, was deposited in the |imestone member of
the Otuk Formatlon of the Etlvluk Group during Late Triassic time; most of
this limestone was subsequently silicified. In the northern part of the Key
Creek sequence, the calcareous Monotis Interval is overlain 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
Jurassle¢ radlolarians also have been Identified from near the top of the
Etiviuk Group In the Puzzle Creek sequence at Punupkahkroak Mountain (De Long
Mountalns A3 quadrangle).

Pillow basalts and flows of the Copter Igneous sequence are not well
exposed In the map area, but are simllar to the Copter igneous sequence In the
Misheguk Mountain quadrangle where radlolarians from cherts intercalated with
plllows have been correlated with radiolarians from the Norian part of the
Otuk Formation. The higher structural position of the Copter Igneous sequence
suggests that It was erupted south of the coeval rocks of the Etiviuk Group.
The basement onto which the Copter basalts were erupted is not known; blocks
of Devonian limestone are commonly associated with the Copter lgneous sequence
and may be parts of thls basement, but whether the contacts are mainly
stratigraphic, Intrusive, or tectonic has not been determlned.

In the Late Jurassic and Early Cretaceous a major change in sedimentation
occurred as the old continental shelf was broken up inte large allochthonous
sheets, This tectonism, which began the Brooks Range orogeny, most 1lkely
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 Arctlc Alaska plate when
the MIsheguk Mountalin allochthon overthrust the Copter lgneous sequence.
Structurally lower thrust faults then developed beneath the Copter Igneous
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 eroslon and began to shed
clastic debris north of the developing mountain range.

The petrology of the maflc and ultramafic rocks that make up the Misheguk
Mountain allochthon is typical of the lower parts of many ophlolites,
Indicating that this allochthon Is probably a remnant of oceanlc crust which
lay south of the Arctlc Alaska continental plate before the Brooks Range
orogeny (Patton and others, 1977). The basalts and oceanic sediment which may
have been atop the gabbro and peridotite have been eroded away and are no
longer preserved In the quadrangle.

The mechan!ism of the thrusting ls uncertain. We belleve the best
conceptual explanation ls 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 thls model, the several hundred
kllometers of crust on which the sedimentary sequences were deposited are no
longer near the Earth's surface. The suture between the Arctic Alaska plate
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Wullk sequence and discontlnuously Into the Key Creek sequence. North and
south of the Kelly sequence, interbedded chert and carbonate sediments were
deposlted in broad troughs In the areas of the Puzzle Creek, Amaruk, and Wulik
sequences. North of the Kelly sequence carbonate rocks, a euxinlc basin
developed in which the Kuna Formation (Mull and others, 1982) was deposited.
The Kuna Formation |s predominantly black shale, with lesser amounts of
radlolarian 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 deposited in deep water. The Kuna Formation [s best
developed in the Key Creek sequence, but s also present in the Wullk
sequence, and some thin tongues probably overlie the Mississipplian carbonate
rocks In parts of the Amphitheatre and Kelly sequences. A simllar black shale
(unit PMs,) is also present at the top of the Mississipplan black chert and
dolomite unit {unlt ?Mcdh) In the Puzzle Creek sequence.

The Nuka Formation is unique among the Carboniferous sedimentary rocks in
the western Brooks Range In that it contains abundant feldspar grains in sandy
limestone, Coeval units In structurally lower allochthons, whlch formed a
belt hundreds of kllometers wlde north of the Nuka Formation at this time,
contaln very little sand-slze sillicate 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 Bogle sequence and the arkosic
limestone and sandstone in the Nuka Formation are best explalined if the Nuka
was deposited on the south edge of the Mississipplan and Pennsylvanian
basIn. The depositlional environment of the Nuka Formation may have been
shallow banks with clastic sources in land to the south. It i3 possible that
the granitic source for the arkose began to rift away from the Arctic Alaska
platform during the Pennsylvanian(?), which left the Bogie and other sequences
mapped [n the De Long Mountalns quadrangle on a soutiward-facling continental
margln,

The ¢lose of the carbonate and shale cycle of sedimentation over the
antire platform began in the Pennsylvanlan and was marked by deposition of
radlotarian chert and siliceous shale of the Etiviuk Group. In areas where
the Kuna Formatlon was deposited, this change is gradational. We have chosen
the boundary between Kuna Formation and Etivliuk Group as the distinctive
horizon that Is marked by a change from black chert of the Kuna Formation to
red, green, and gray chert of the Etivluk Group, posslibly reflecting a change
In the oxidation potential of the seawater at thls time. In some exposures of
this horizon, there are yellow or orange clay layers, a few centimeters thick,
which may be bentonlte.

Where limestone or interbedded 1Imestone and chert underlie the Etiviuk
Group, the contact s sharp, although there is commonly an increase in the
percentage of chert in the upper 100 m of some of the underlying chert-
carbonate units and the Kogruk Formatlon. This cherty interval Is partly
correlative with the Tuplk Formation which has been dlfferentiated in areas to
the east of the map area (Sable and Dutro, 19613 Curtis and others, 1982).

The contact of the Nuka Formation and Etiviuk Group is not exposed in the De
Long Mountalns quadrangle, but farther east the contact is sharp In places and
posslbly gradational In others (Taillesur and others, 1373). There is no
compelling evidence from any of the sequences that the Etivliuk Group was
deposited on a major unconformlity. However, it Is possible that future
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but the Okpikruak 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 s some fossil
evidence to support thils conclusion even though the early orogenlc clastic
sediments are poorly dated by sparse occurrences of the pelecypod, Buchia. In
the more northerly (structurally lowest) thrust sheets that are made up of the
Key Creek sequence along the Kukpowruk River {(De Long Mountalns B2
quadrangle), the base of the orogenlc flyschold sediments, mapped here as the
Fortress Mountain Formation, is younger than the we!l dated Early Cretaceous
(Valanglan) beds of the Tingmerkpuk Member of the tpewlk Formatlion (Crane and
Wiggins, 1976) on which it was deposited. The Ipewik Formation contains the
pelecypod Buchia Sublaevis of Valanginian age. Near the mountain front 22 km
to the southwest in a structurally higher thrust sheet of the Key Creek
sequence (fossi) locallity 9, De Long Mountains B3 quadrangle), the orogenic
flyschold sediments, mapped here as the Okpikruak Formation, are at least as
old as Berriasian age, because they contafn the pelecypod, Buchia Okensis. In
a structurally higher thrust sheet which is part of elither the Kelly River,
Ipnavik River, or Nuka Ridge allochthon, Curtls and others (1982, fossil
locality 48) report a Late Jurassic (Tithonlan) pelecypod, Buchia Flscheriana,
from orogenic flyschoid sediments, mapped as wacke and mudstone, in outcrops
along the lower Kugururok River In the Misheguk Mountain quadrangle. This
fossil evidence shows that the age of the base of the Okplkruak Formatlon and
other related orogenlc clastic beds are older in structurally higher sequences
than they are in lower sequences., Such a diachronous relatlonship supports
the concept of northward prograding flyschoid deposition beginning at least as
early as Tithonlan In hlgher 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, Is based on fleld 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 Is exposed in the De Long Mountains, but it may underlie
the entire area at several kilometers depth,

With the waning of the large-scale thrusting during middle Cretaceous
time, the foredeep north of the mountain range continued to fill with
sediment. The Fortress Mountaln Formation, of late Early Cretaceous age, was
derived from the Brooks Range and deposited on the northern part of the
Okplkruak Formation and the Ipewik Formation. The character of the graywacke
and shale of the southern part of the Fortress Mountaln Formation is so
similar to the graywacke and shale of the Okpikruak Formation that the
southern limit of its extent is not easily differentiated from the
Okpikruak. 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 Formation, and also created broad folds in the stacked
allochthons. The De Long Mountalns 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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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
ophiolite klippen, mapped as the Misheguk Mountain allochthon.

In the northern sequences, which were probably relatlvely stable during
the early parts of the Brooks Range orogeny, the Jurassic and Early Cretaceous
tpewik Formation appears to lay conformably on the Etiviuk Group. Some thin
tongues of the lpewik Formation possibly extended as far south as the
Amphitheatre saquence. The lower part of the lpewlk Formation Is commonly
present in the Wulik sequence in places where [t has not been removed by
eroslon at the sub-Okplkruak unconformity, and the upper part of the Ipewik
Formstion Is best developed in the northern parts of the Key Creek sequence.
Coquina beds composed of the pelecypod Buchia, and the clean, well-sorted
sandstone of the Tingmerkpuk Member of the |pewlk Formation may indlcate that
the water depth was shoaling toward the northern limits of the presently
mapped Key Creek sequence In Valanginian time.

The Early Cretaceous Okpikruak Formation was deposited in a foredeep on
the north side of the ancestral Brooks Range during the 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 Etivliuk Group, chert
and limestone of the Lisburne 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 lgneous
rocks which have not been recognized within any of the allochthons currently
present in the De Long Mountains. Thelr source |s problematicalj 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 Okplkruak Formation Is an unconformity in most places,
although there may have been continuous 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 Okplkruak and older units seem to be concordant on the
scale of an outcrop. If any folding preceded deposition of the Okplkruak, It
must have been relatively gentle.

0listoliths from structurally higher thrust sheets slumped Into the
foredeep and were incorporated in Okplkruak sedimentary materials deposited
atop lower stratigraphic sequences (Mull, 1979). The olistoliths are commonly
blocks of limestone of the Baird Group or Kogruk Formatlion, chert of the
Etiviuk Group, and arkose of the Nuka Formation. In some cases they are
surrounded by I[solated areas of conglomerate that probably represent submarine
channel deposits. [solated blocks of older, more competent rocks completely
surrounded by graywacke and shale of the Okpikruak Formation are common in
many areas. Distinguishing olistoliths from tectonlcally incorporated blocks
ls difficult In most of these cases.

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

Table 3 is a list of the fossils which have been identified from the De
Long Mountains A1, B1, and part of C1 quadrangles. Most fossils were
collected in the summer of 1979 during fieldwork for this mapping project.
However, they also Include previously unpublished fossil collections dating
back to the 1360's. Some collections were made by geologists from the
petroleum industry and dated by U.S. Geological Survey paleontologists.
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Table 3.--Selected fossils from De Long Mountains Al, Bi, and part

of C1 quadrangles--Continued

U.5.6.5,

Map Field . . Map Fossil .
number number Latitude Longi tude collection Age unit type ldentified by
number
36 79Cx76C 68°23 114 162928148 28387-PC Late Mississip~  Mko,  Gastropods J. T. butre, Jr.
pian (probably
Meramecian)
37 79Tr156 68°16'06"  162°16'24"  28378-PC Late Mississip-  Mkos Corals J. T. Dutro, Jr.
pian {probably
Meramecian)
38 79Tr348 68°21103"  162°12'12"  10472-SD late Middle Db?3 Brachiopods J. T. Dutro, Jr.
Devonian
39 79Cx203D 68930132 162°22'50"  28389-PC Late Mississip- PMcl, Brachiopods J. T. Dutro, Jr.

pian

Yeollected by geologists from Standard Oil Company of California.

ZConodont color alteration |ndex ((CAl) estimated maximum temperatures reached during diagenesis}:

CAl=3 (120°-160°C).



vT

Table 3.-~Selected fossils from De Long Mountains Al, B1, and part

of C1 quadrangles--Continued

Map Field U.5.6.5. Map Fossil .
Latitude Longl tude collectlon Age : identified by
aumber number unit type
number
30 79Tr458 68°2145  162°28118" - Late Mississip- Mko; Foraminifera 8. L. Mamet
79TrksC pian (Visean)
Mamet zone 12
or younger
31 79Tr47A 68°151 25" 162°29¢50" -- {ate Mississip- Mko3 Foraminifera B. L. Mamet
79 r478B plan (Visean)
79Trk7C Mamet zone 11
79Tr470 or younger, prob-
bably zone 12
32 79Tr471 68°151' 20" 162°28' 48" —- Early Mississip-~ Hu3 Foraminifera B. L. Mamet
79Tr47J pian {middle to
7aTra7K late Tournaisian)
33 797Tr 1348 68°19'50¢ 1621927 -- Late Mississlp- Mko? Foraminifera B. L. Mamet
pian (Visean)
Mamet zones
11-12
34 79Tr157 68%17'351  162%12'46"  28396-PC Late Mississip-  Mkog Bryozoans, J. T. Dutro, Jr.
plan {probably brachiopods
Meramecian)
35 79Ek209C 68°%28' 21" 162°25'25"  28383-pC Late Mississip~ Mml, Brachiopods J. T. Dutro, Jr.

plan



CORRELATION OF MAP UNITS

{asterisks identify map units in the De Long Mountains Al, B, and part of C1 quadrangles)

Surficial Deposits
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DESCRIPTION OF MAP UNITS (N THE DE LONG MOUNTA{NS QUADRANGLE

(Asterisk identifies map unlts exposed In this map area)

Surficial Deposits

Qal®t ACTIVE ALLUVIAL DEPGSITS (Quaternary)--Unconsolidated silt, sand, and
gravel which Is actively reworked durlng stream floods. Surfaces
marked by sparse vegetatlon in most places

Qt# TERRACE DEPOSITS (Quaternary)--Inactive alluvlial deposits composed of
silt, sand, and gravel at or above present high water stage. Surface
covered by stable vegetation

Qgo GLACIAL OUTWASH DEPOSITS (Quaternary)
Qgm* GLACJAL MORAINE DEPOSITS (Quaternary)

Qu* SURFICIAL DEPOSITS, UNDIVIDED (Quaternary)=--includes alluvium,
colluvtum, 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 foothllls of De Long Mountains. Variable thickness which is
probably more than 1t km in some places at northern edge of map.
Divided into:

Kfw% Wacke and mudstone member (Cretacecus)--Commonly more than 50 percent
fine- to medium-gralned wacke which 1s 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 soll and rock fragments have encrustations of
caliche. Contains Albian pelecypod, lnoceramus. Base rests on either
Valanginian part of lpewlk Formation In northern part of map area or
Okpikruask Formation in more southerly exposures.

Kfwe Wacke and conglomerate member (Cretaceous)--Brown-weathering, gray
and gray-green wacke and granule~ to pebble-wacke conglomerate
Interbedded with subordinate slltstone and mudstone. Texturally and
compositionally |mmature with clasts of quartz, llmestone, chert,
diabase, and shale. Mapped only at Mount Kelly, De Long Mountalins B3
quadrangle
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Kfo#

Autochthonous or Allochthonous Rocks
FORTRESS MOUNTAIN AND OKPIKRUAK 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 A1 quadrangle. Letter symbols for map units In
this sequence include the subscript number 1 to slgnify that they are part of
the Brooks Range allochthon

Ko,*

Koc,*

KJE1*

Kity*

OKPIKRUAK FORMATION (Cretaceous)-=-Interbedded gray mudstone and fine-
to medium-grained wacke. Contains Early Cretaceous pelecypods Buchia
Sublaevis and Buchla Okensis. Locally contains blocks of older rocks

which are possible olistoliths from higher allochthons. Exposed
thickness varies from 0 to more than 300 m. Depositional thickness Is
probably variable. In some areas base may be gradational into Ipewik
Formation; In other areas it Is an unconformity. Locally includes:

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

IPEWIK FORMATION (Cretaceous and Jurassic)--Maroon and gray shale,
coquinoid limestone, siltstone, and clean quartz sandstone. Shale
locally contains sparse well~rounded pebbles that conslist of quartz,
chert, gabbro, and granite. Shale contains local light-weathering clay
beds (bentonite?), and at one locatlon on a tributary 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. €arly Cretaceous pelecypod Buchia Sublaevis commonly occurs in
limestone coquina beds and concretions in upper part. Basal contact
appears to be conformable on Otuk Formation but fossil evidence does
not preclude a disconformity. Locally includes:

Tingmerkpuk Member (Cretaceous)-=-Fine=- to medium-grained clean
quartz sandstone. Massive to thick-bedded. Locally lInterbedded
with red shale that has concretions and shell beds with Early
Cretaceous (Valanginian) pelecypod Buchla 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. Contalns Pennsylvanlan to
Triassic radiolarlans} In upper part, Late Triasslc pelecypod Monotis
is common I ——
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OTUK FORMATION (Jurassic and Trlassic)--Light-gray to dark~gray chert
with thin sillceous shale partings. Upper part weathers to cream-
colored or light-brown and green bed surfaces and contains a few
slllceous llmestone beds that contain Late Trlassic pelecypod

Monot[s. 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, i{s gray shale wlth a few carbonate
beds that contain Early Triassic conodonts. Chert also contalns
numerous Mesozoic radlolarlans. Top Is probably Jurassic based on
stratigraphic correlation with similar chert beds that contain
identified radiolartians 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 gradatlonal into the Siksikpuk Formatlon

SIKSIKPUK FORMATION (Trlassic to Pennsylvanlan)--Gray chert and gray,
olive-gray, and maroon sillceous 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
especlially near base. Bottom of sectlon contains Indefinitely dated
Late Mississippian to Early Pennsylvanian radiolarians. Top of section
Is difficult to preclsely determine In outcrop but appears to contain
Mesozolc radlolarians. Depositional thickness s approximately 40-8¢
m. Base appears to be gradational Into Kuna Formation, and in ptaces
the gradational zone contains yellow-weathering clay beds (bentonite?)

KUNA FORMATION (Pennsylvanian and Mississipplan)=-Black carbonaceous
shale with subordfnate interbedded black chert, except in top 10 m
where chert predominates. Contains a few dark-gray, fine-grained
limestone Interbeds. There are a few beds of calcareous granule
sandstone west of Wulik River. Shale surfaces commonly acquire a
bluish-sllver sheen on weathering. Lower part contains Osagian to
Chesterian conodonts and probable early Meramecian brachlopods. Upper
part contalins Late Mississippian to Early or Middle Pennsylvanlan
radiolarians. Limestone contains rare corals. Depositional thickness
is approximately 40-70 m. Basal contact Is either sharp on Kogruk
Formation or gradational Into micritic |imestone unit or Kayak Shale

INTERMEDATE TO MAF{C VOLCANIC ROCKS (Pennsylvanian or Mississippian)--
May include hypabyssal intrusive rock. Andesite or basalt composed of
plagloclase, augite, biotite, apatite, and ilmenite{?) which Is partly
altered to chlorite, kaolinite, calcite, and leucoxene. Only found In
small outcrops near Deadlock Mountaln and east of middle part of Wulik
River {(De Long Mountains A2 quadrangle). In uncertain stratigraphic
position but probably Interfingers with upper part of the Kuna
Formation

KOGRUK FORMATION (Mississippian)--Gray medium-gralned |imestone with up
to 25 percent black chert nodules and lenses, locally dolomitic,
Contains crlnoids and brachlopods which have not been studled in
detail. Middle to Late Mississippian age based on atratigraphic
position between Kuna Formation and Kayak Shale., Outcrops appear to be
dlscontinuous, with depositional thickness from 0-20 m. Base is
gradational into Kayak Shale
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MICRITIC LIMESTONE (Mississipplan)--Dark-gray, light-weathering, thin-
bedded limestone with subordinate Interbedded black shale. Middle to
Late Mississippian age based on stratigraphic position between Kuna
Formation and Kayak Shale south of lower part of Puzzle Creek, De Long
Mountains A3 quadrangle. Probably laterally gradational Into Kogruk
Formatfon. Depositional thickness is approximately 0-30 m. Base is
gradational into Kayak Shale

KAYAK SHALE (Mississippian)=-Black to dark-gray shale with Interbedded
rusty-weathering fossiliferous limestone and pyritic Ironstone
concretions. Locally contains a few siltstone and sandstone beds.
Common fossils Include probable Early Mississippian crinoids,
brach{opods, bryozoa, and conodonts, Oepositional thickness is
approximately 10-40 m. Base Is gradational 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 brachiopod fossils.
Exposed only in De Long Mountains Al, A2, and A3 quadrangles.
Intertongues with top of red-brown siltstone unlt in De Long Mountains
A1 quadrangle. locally includes:

Limestone and shale member (Mississipplan)--Consists of 75 percent
buff-weathering limestone Interbedded wlth 25 percent gray calcareous
shale. Contalns numerous MIssissippian crinoid, brachiopod,
gastropod,and coral fossils, and upper part hss Late Mississipplan
foraminifers 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 gquartz sandstone Interbedded with sandy |imestone and
subordinate gray shale. Common fossils are crinoids and brachlopods
whlch have not been studied in detail. Mapped only in De Long
Mountains A1, A2, and A3 quadrangles. Exposed thickness Is less
than 40 m; basal contact lIs a thrust fault

RED-BROWN SILTSTONE (Mississippian)--Mostly reddish brown-weathering
siltstone, locally calcareous, with subordinate amounts of sandstone
and shale. Ironstone concretions are locally abundant in shaly
intervals, Cross-beds and ripple marks are common features in sandy
beds. Common fosslls Ipclude crinoids, brachiopeds, and gastropods,
which have not been studied in detail. Contains Early Mississipplian
conodonts In equivalent beds in Noatak quadrangle (A. G. Harris,
personal communication, 1982). Exposed thickness is 0-200 m. Base is
gradational into light-brown-weathering, thicker-bedded Noatak
Sandstone and Kanayut Conglomerate, undlivided

NOATAK SANDSTONE AND KANAYUT CONGLOMERATE, UNDIVIDED (Mississippian and
Devonlan)--Mostly light-brown to reddish-brown-weathering, well-
indurated, fine- to coarse-grained sandstone with interbeds of
conglomerate, siltstone, and maroon or gray shale. Sandstone Is
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locally calcareous. Exposed thickness is probably greater than 300
m. Base Is gradational [nto Hunt Fork Shale

Dhf,* HUNT FORK SHALE (Devonlan)=-Shale, slate, and phyllite with lesser
amounts of Interbedded siltstone and sandstone. Mapped only In
southern part of De Long Mountalns Al and A2 quadrangles. Thickness is

greater than 300 m. Base is not exposed In map area
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Plcnic Creek allochthon

Wulik sequence

Named for characterlistic exposures along the tributaries of the upper

part of the Wullk River (lat 68°21' N,, Tong 163° W.), De Long Mountalins 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
aliochthon. Locatlon of the area where the Wulik sequence occurs relative to
the Amaruk sequence is shown In figure 4.

KOz*

JIo, %

r Psz*

OKPIKRUAK FORMATION (Cretaceous)--Interbedded brown-weathering, fine-to
medium-gralned wacke and gray mudstone. Contalns Early Cretaceous
pelecypod Buchia Sublaevis. Locally contalns blocks of older rocks
which are possible olistoliths from higher allochthons. Exposed
thickness varies from 0 to more than 700 m. Depositional thickness |s
probably varlable. In some areas base may be gradational Into lpewlk
Formation; In other areas, it Is an unconformlity. Locally includes:

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

{PEWIK FORMATION {Cretaceous and Jurassic)--Maroon or gray shale.
Depositional thickness 1s from 0-10 m. Basal contact appears to be
conformable on Otuk Formation

ETIVLUX GROUP {Jurassic to Penn5ylvanian)--Gray chert with minor
amounts of shale; weathers to shades of brown, yellow, gray, green, and
maroon. fncludes Siksikpuk and Otuk Formations. Chert contains
numerous late Paleozoic and Mesozoic radiolarlans and upper part
contains Late Triassic pelecypod Monotis

OTUK FORMATION (Jurassic and Triassic)=~LIght-gray to dark=gray chert
with thin siliceous shale partings. Upper part contalns Triasslic
pelecypod Monotis, weathers to cream=colored or light-brown and green
bed surfaces, and commonly contsins a few carbonate beds. Chert
contalns Triassic radlolarians. Top is probably Jurassic based on
stratigraphic correlation with similar chert beds that contain
identifled radiolarians from Puzzle Creek sequence (De Long Mountains
A3 quadrangle) and pelecypods from Howard Pass quadrangle (Mull and
others, Deposlitional thickness 1s approximately 30-50 m,

Base Is probab1y gradational Into Siksikpuk Formation

SIKSIKPUK FORMATION (Trlassic to Pennsylvanlan)--Gray and maroon
chert and slliceous shale. Chert contalns radiolarlans which have
not been studied in detail in thls sequence. Age based on
stratigraphic correlation with thls unit In Key Creek sequence.
Deposltional thickness is approximately 40-60 m. Basal contact
appears to be sharp and conformable on black chert unlt or black
chert and limestone unit
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BLACK CHERT (Pennsylvanian? and Misslssippian)--Well-bedded black chert
with a few siliceous black shale partings. Local white-weatherlng rind
on bed surfaces. Chert contains radiolarians which have not been
studied In detail., Age based on stratigraphic correlation with top of
Kuna Formation in Key Creek sequence. Depositional thickness varies
from 0-50 m. Basal contact is sharp on micritic )imestone unit, or is
gradational into XKuna Formation

BLACK CHERT AND LIMESTONE (Pennsylvanian? and Mississipplian)--
Approximately equal amounts of interbedded black chert and micritic
limestone. Locally may have a few dolomitic beds. Sparse fossils in

| Imestone include crinoids, bryozoa, and Late Mississippian
brachiopods. Age of upper part based on stratigraphic correlation with
black chert and limestone unit in the Amaruk sequence. Depositional
thickness varles from 0-200 m. Base Is gradational into Kuna Formation
or micritic limestone unit

KUNA FORMATION (Pennsylvanian? and Mississippian)--Black carbonaceous
shale with subordinate black chert beds. Locally contalns numerous
thin beds of micritic limestone. Lower part contains middie Osaglan
conodonts and upper part contains indefinitely dated Late Mississippian
to Early Pennsylvanian brachiopods and gastropods. Depositional
thickness varies from 0-35 m. Base is gradational Into micritic
limestone unit or Kayak Shale

MICRITIC LIMESTONE (Misslssippian}-~Dark-gray, fine-grained |imestone;
weathers light-gray. Beds from 0.5-5 cm thick commonly weather flaggy
to platy. Locally contains a few beds of medium=-gralned crinoidal
limestone with black chert nodules that probably is a thin tongue of
Kogruk Formation (not distingulshed as a discrete map unit in this
sequence). Contains Late Mississippian (Meramecian) foraminifers and
Indefinitely dated Late 0Osaglan to Early Chesterian conodonts,
Megafossils Include Late Mississippian brachiopods. Depositlional
thickness varies from 0-80 m. Base is gradational into Kayak Shale or
Utukok Formation

KAYAK SHALE (Mississipplan)--Gray fissile shale with interbedded }light-
gray-to buff-weathering limestone and local rusty-weathering [ronstone
concretions. Local bioclastic limestone beds contaln abundant crlnoid
buttons. Exposed thickness Is 5-40 m and may be locally absent south
of Inaccessible Rldge (De Long Mountalns 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 studled In detail. Early Mississippian age based on
stratigraphic correlation wlth Utukok Formation in Amaruk and Kelly
sequences. Stratigraphic relation to Kayak Shale is uncertain but Is
probably both laterally and vertically Iintergradational. Exposed
thickness is approximately 30 m with a thrust fault at base south of
Inaccessible Ridge (De Long Mountains 81 quadrangle). Locally absent
at Anxiety Ridge (De Long Mountains A2 quadrangle)
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MDn,  NOATAK SANDSTONE (Mlssissippian and Devonian)--Calcareous, med!um=brown
to buff-weathering, well-indurated, fine~ to medlum~grained sandstone
and slltstone. Contains a few lronstone concretlons with abundant
s}1tstone beds in upper part. Mapped only on Anxiety Ridge (De Long
Mountalins A2 quadrangle) and east of map area in Mlsheguk Mountain
quadrangle (Curtls and others, 1982). Exposed thickness s about 50 m
and base is not exposed
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Pienic Creek allochthon

Amaruk sequence

Named for characterlstic exposures along the upper tributaries of the
Amaruk River (lat 68°14'30" N., long 162°38' W.), De Long Mountains 82
quadrangle. Letter symbols for map units In this sequence include the
subscript number 2 to signify that they are part of the Picnlc Creek

allochthon.

Location of the area where the Amaruk sequence occurs relative to

the Wullk sequence is shown on flgure 4.

Koz*

J‘HOZ

R iPsz*

OKP {KRUAK FORMATION (Cretaceous)-~Interbedded gray-brown, fine- to

medlum-gralned 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 contains

blocks of older rocks which are possible olistoliths from higher
allochthons. Exposed thickness varles from 0 to more than 1200 m.
Depositional thickness |s probably variable. Has a possible
unconformity at base. Llocally includes:

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

ETIVLUK GROUP (Jurassic to Pennsylvanlan)=-Gray chert with minor
amounts of shalej; weathers to shades of brown, yellow, gray, green, and
maroon. Includes Siksikpuk and Otuk Formatfons. Chert contains late
Paleozolc and early Mesozoic radiolarians and, in upper part, Late
Triassic pelecypod Monotis

OTUK FORMATION (Jurassic and Trlassic)~--Light=- to dark-gray chert
with thin siliceous shale partings. Upper part contalns cream-
colored bed surfaces and Late Triassic pelecypod Monotis. Lower
part, which (s seldom exposed, is mostly shale with a few Yimestone
beds that contain Early Trlassic conodonts. Triassic radlolarians
are common in chert. Top Is probably Jurassic on basls of
stratigraphic corretation with similar chert beds that contain
identifled radiolarians from Puzzle Creek sequence {De Long Mountalns
A3 quadrangle) and brachiopods and pelecypods from Howard Pass
quadrangle (Mull and others, 1982). Depositional thickness is about
30-50 m. Base 1s probably gradational Into Sikslkpuk Formation

SIKSIKPUK FORMATION (Triassic to Pennsylvanlan)=-~0llve=-gray and
maroon chert and slliceous shale. Chert contains radlolarians which
have not been studied in detail in thls sequence. Age based on
stratigraphic correlation with this unit in Key Creek sequence.
Depositional thickpess is about 4L0-80 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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BLACK CHERT (Pennsylvanian? and Mississipplan)--Well-bedded black chert
with a few black shale psrtings and less than 10 percent gray or brown-
weathering carbonate beds. Probably laterally gradational into black
chert and Iimestone unlt or black chert and dolomite unit. Age based
on stratigraphlc correlation with black chert end )Imestone unit and
Kuna Formation of Key Creek sequence. Depositional thlickness is 0-60
m. Sharp basal contact on sandstone member of Utukok Formation

BLACK CHERT AND LIMESTONE (Pennsylvanlan and Mississipplan)--
Approximately equal amounts of interbedded black chert and fine-grained
gray limestone. In some areas limestone beds are pervasively
stliclfied. Limestone contains sparse crinoids and brachiopods., Top
contalns brachliopods of probable Pennsylvanian or Permian age near Mt.
Raven (De Long Mountains A2 quadrangle). Lower part contains Late
Mississlipplan corals and foraminlfers. Laterally gradational into
black chert unit and black chert and dolomite unit. Depositional
thickness s about 70-200 m. Base is gradational Into Kogruk Formation
or sharp on Kayak Shale or Utukok Formation

BLACK CHERT AND DOLOMITE (Pennsylvanlan? and Mississipplan)=~
Approximately equal amounts of Interbedded black chert and fine-
gralned, gray- or brown-weathering dolomite, Laterally gradationa)
into black chert unit and btack chert and limestone unit. Depositional
thickness is about 50-150 m. Base Is elther gradational Into Kogruk
Formation or Is sharp on Utukok Formatlion and Kayak Shale

MICRITIC LIMESTONE (Misslssipplan)--Dark-gray, fine-grained 1imestone;
weathers light-gray with flaggy to platy beds. Only exposure
recognized In this sequence is northeast of Wullk Peaks (De Long
Mountalns B3 quadrangle). Exposed thlckness varies from 0-10 m;
depositional contact on Kayak Shale or Utukok Formation Is not exposed
but is Inferred from a simllar stratligraphic relationship 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 Mississippian {(late
Osaglan to early Meramecian) based on identificatlon of bryozoans.
Commonly contains crinoids. Depositional thickness varies from §-20

m. Base is gradatlonal Into Utukok Formation

KAYAK SHALE (Mississippian)--Gray fisslle shale with subordinate
amounts of interbedded rusty or buff-weathering limestone. Common
fossils Include crinolds and brachiopods. Probably laterally
gradational into Utukok Formatlon. Exposed thickness varies from about
0-30 m; basal contact is a thrust fault

UTUKOK FORMATION (Mississippian)=--Approximately 60-70 percent buff-
weathering limestone or sandy |imestone and 30-40 percent interbedded
shale. Contains Early Misslssippian ostracodes and conodonts. Common
megafossils are crinolds, brachiopods, and Early Mississippian
gastropods. Probably laterally gradational Into Kayak Shale. Exposed
thickness 1s less than 30 m; basal contact is a thrust fault. Locally
includes:
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Sandstone member (Hls:isslpplan)--Buff—weathering, fine- to medlum-
gralned clean quartz sandstone interbedded with sandy limestone and
subordinate gray shale. Common fossils are ¢rinolds and brachlopods
which have not been studled in detail In this 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 (s less than 50 m; basal contact Is a thrust fault

37



Kelly River allochthon

Amph{theatre sequence

Named for characteristic exposures around Amphltheatre Mountaln
(1at €8°19' N., long 162°34' W.), De Long Mountains B1 quadrangle. Letter
symbols for map units in this sequence include the subscript number 3 to
signify that they are part of the Kelly River allochthon. Location of the
area where the Amphltheatre sequence occurs relative to the Kelly sequence is
shown in figure 4,

%
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OKPIKRUAK FORMATION (Cretaceous)--|nterbedded fine~ to medium-grained
lithic wacke and mudstone. Early Cretaceous age based on regional
stratigraphic correlations. Exposed thickness varies from 0 to more
than 300 m. Depositional thickness Is probably variable. Mapped west
of upper Wrench Creek and In upper Kelly River drainage, De Long
Mountains 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. Includes Slksikpuk and Otuk Formatlions. Chert contains late
Paleozoic radiolarlans and in upper part, Late Trlasslc pelecypod

Monotis in cream-colored beds

OTUK FORMATION (Jurassic and Triassic)--Gray te dark-gray, well=
bedded chert with slliceous shale partings. Contains a few
interbedded siliceous limestone beds near top. Weathers to brown,
green, yellow, and cream-colored bed surfaces. Cream-colored zone
near top contains lLate Triassic pelecypod Monotls. Chert beds
contaln radiolarians. Top Is probably Jurassic based on stratigraphlc
correlation with similar chert beds that contain identifled
radiolarians from Puzzle Creek sequence (De Long Mountains A3
quadrangle) and pelecypods from Howard Pass quadrangle (Mull and
others, 1882). Depositional thickness is about 30-50 m. Base is
probably gradational into Slksikpuk Formation

SIKSIKPUX FORMATION (Triasslc to Pennsylvanian)--Gray, radiolarian
chert and gray, ollve-gray, and maroon siliceous shale. Age based on
stratigraphic correlation with this unit In other sequences.
Depositional thickness Is approximately 40-60 m. Basal contact is
sharp and probably conformable on a thin tongue of Kuna Formation or
Kogruk Formation

KUNA FORMATION (Pennsylvanlan? and Mississipplan)--Black, carbonaceous,
calcareous shale with subordinate interbedded fine=gralned limestone.,
Age based on stratigraphic correlation with Kuna Formation In
structurally lower sequences., Poorly exposed; thicknass varles from 0-
15 m. Basal contact seems to be conformablie on Kogruk formation

KOGRUK FORMATION (Mississippian)--Light-gray-weathering, medium-grained
limestone wlith up to 25 percent black chert nodules and lenses. Common
fosslls are Late Mississippian corals, crinoids, brachlopods, and
foraminifers of Mamet zone 11 or younger (Armstrong and Mamet, 1977).
Depositional thickness is greater than 600 m. B8ase ls gradational Into
mlcritic limestone unit
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MICRITIC LIMESTORE (Mississippian)--Gray to dark-gray, flne-gralned
}imestone. Weathers light-gray to buff in color and platy to flaggy on
talus slopes. Locally contains medium=- to coarse-grained erlnoldal
limestone beds near top that resemble buff |Imestone member of Utukok
Formation of Kelly sequence. Upper half locally contains Late
Mississippian (probably early Merameclan) brachiopods, pelecypods, horn
corals, and ecrinoids, and Late Mississipplan foraminifers of Mamet zone
11 or younger. Exposed thickness is approximately 130-200 mj
depositlonal contact on Baird Group limestone [s not exposed and s
inferred from reglonal stratigraphic relationships. Locally, lower
part is mapped as:

Shale and micritic limestone member (Mississippian)--Mastly gray to
black carbonaceous shale with from 20-40 percent Interbedded micritic
limestone. Probably laterally gradational into Utukok Formatlon of
Kelly sequence

BA{RD GROUP~-=Consists of:

LIMESTONE (Devonian)=-Light=-gray, medium~ to coarse-grained. Occurs
as lsolated blocks along thrust faults at base of micritlc llmestone
unlt along upper part of Saksot Creek (De Long Mountains B1
quadrangle}. Contains indefinitely dated Middle Devonian to Early
Misstssippian conodonts. Age based on correlation with similar

] Imestone thrust sllces at base of Kelly sequence that are Mlddle and
Late Devonian in age. Exposed thickness is up to about 25 m; basal
contact Is a 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 Mountalns B1 quadrangle, Letter symbols for map
units in this sequence Include the subscript number 3 in thelr map symbols to
signlfy 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 figure 4,
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OKPIXRUAK FORMATION (Cretaceous)--interbedded fine- to medium-grained
I{thic wacke and mudstone wlith local wacke conglomerate. Contains
Early Cretaceous pelecypods Buchlia Sublaevis and Buchia Crasslcolis
Solfda In this sequence east of the map area (Curtis and others,

1982). Locally contains blocks of older rocks whlch may be ollstoliths
from higher allochthons. Lower part may be Late Jurassic. Exposed
thickness varies from 0-300 m. Depositional thickness is probably
variable, Has a probable unconformity at base, Locally includes:

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

ETIVLUK GROUP (Jurassic to Pennsylvanlan)--Gray, black, brown, or
maroon, radiolarlan chert with slliceous shale partings. Includes
Slksikpuk and Otuk Formations

OTUK FORMATION (Jurassic and Triassic)~-Gray or maroon, well-bedded
chert with silliceous shale partings, Cream-colored zone near top has
a8 few limestone beds and contains Late Triassic pelecypod Monotis.
Lower part of sectlon has 5-m zone of black chert with shale partings
that contain Middle or Late Triassic pelecypod Halobia. Chert
contains Triasslc radiolarians. Top Is probaebly 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), Depositlonal thickness about 38-50 m., Base is
gradational into Siksikpuk Formation

SIKSIKSUK FORMATION (Trlassic to Pennsylvanlan)--Gray, olive-gray,
and maroon radlolarian chert and siliceous shale. Age based on
stratigraphic correlation with this unit in other sequences.
Depositional thickness 13 approximately 10-40 m. Sharp basal
contact, a possible disconformity, on cherty limestone member of
Kogruk Formation or a thin discontinuous tongue of Kuna Formation

KUNA FORMATION (Pennsylvanian? and Mississippian)=--Black chert and
carbonaceous shale, thin and discontlnuous. Mapped only at two small
areas along east side of upper part of West Fork of Wullk River, De
Long Mountalns A3 quadrangle. Age based on stratigraphic correlation
wlith the Kuna Formatlion in lower sequences. Exposed thickness i5 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 subordlnate thin zones of dark-gray, micritic
carbonate with lenses of black chert. Common megafossils are middle
and Late Mississipplan corals, crinoids, and brachiopods. Conodont
identifications range from Early Mississipplan (possibly as old as late
Osagian) to Late Mississippian (Chesterlang in age. Foraminifers are
Late Mississipplian, and range from approximately Mamet zone 11 or
slightly younger to zones 14 or 15 (Armstrong and Mamet, 13977). Basal
contact with Utukok Formation In Wullk Peaks area appears to be Mamet
zone 12, Depositional thickness varies from about 200-600 m. Base Is
gradational into Utukok Formatlon. Locally, upper part mapped as:

Cherty limestone member (Misslssippian)--Consists of medium-grained
limestone with 25-50 percent black chert lenses and beds. Mapped
only at top of the Kogruk Formation in Wulik Peaks area, De Long
Mountains A3, A4, and B3 quadrangles. Probably grades laterally into
Tuplk Formation as mapped in Misheguk Mountain quadrangle (Curtis 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
Mountalins A3 quadrangle. Depositional thickness |s approximately 30-
75 m, Base is gradational into less cherty |limestone of the Kogruk
Formation

UTUKOK FORMATION (Mississipplan)--Buff-weathering limestone, sandy
limestone, and fine-grained sandstone. Interbedded gray shale may
comprise up to 50 percent in lower part west of Wullk River. Early
Mississippian fossils are abundant and Include brachiopods, corals,
bryozoans, gastropods, crinoids, and pelecypods. Fforaminlifer ages
range from Early Mississippian, Mamet zone 7 or slightly older, to Late
Mississtppian, approximately Mamet zone 12. Exposed thickness Is up to
about 1,000 m; depositional contact on limestone of the Balrd Group is
not exposed and is inferred from reglional stratigraphic

relationships. Locally, divided into:

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

Buff limestone member (Mississipplian)--Buff-weathering limestone
Interbedded with subordinate sandy limestone and shale. Depositional
thickness Is about 200-500 m, and base Is gradational into limestone
and shale member or sandstone member

Sandstone member (Misslissippian)--Interbedded buff-weathering, fine-
grained sandstone, calcareous sandstone, sandy limestone and shale.
Mostly mapped in De Long Mountains Al and B1 quadrangles but also
occurs at base of high ridge west of lower Amaruk River (De Long
Mountains A4 quadrangle). Depositlional thickness approximately 200-
400 m, Basal contact Is commonly a thrust fault
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Limestone and shale member (Misslssipplan)--Approximately equal
amounts of Interbedded buff-~limestone and gray silty shale. May
contain a few calcareous sandstone beds. Only mapped west of Wullk
River. Exposed thickness l|s approxIimately 200 m. B8asal contact Is
not exposed

BAIJRD GROUP-~~Divided Into:

LIMESTONE (Devonian)=--Light-gray, medium=- to coarse-grained. Occurs
as Isolated blocks along thrust faults at base of Utukok Formatlion in
mountains east and west of Kelly River (De Long Mountains Al and Bl
quadrangles); also occurs near south edge of 0e Long Mountains A2
and A3 quadrangles. Contalns Indefinitely dated Silurian to Devonian
corals and stromatoporolids, and Middle to Late Devonian brachiopods
and conodonts. Exposed thickness is 0-70 m. Basal contact is a
thrust fault

LIMESTONE AND SHALE (Devonian)--Gray shale interbedded with light-
gray- to buff-weathering llmestone. Most limestone is fine-grained
and weathers to platy and flaggy fragments. Shale Is locally
carbonaceous. Mapped only above a thrust fault on east side of
Punupkahkroak Mountain, De Long Mountains A3 quadrangle. Age
uncertalin and based on lithologlic similtarity to shale and limestone
unit In Puzzle Creek sequence
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Ipnavik River allochthon

Puzzle Creek sequence

Named for characteristic exposures in the hllls around the upper part of

Puzzle Creek (lat 68°10' N., long 163°33' W.), De Long Mountains A3
quadrangle. Letter symbols for map units In this sequence include the
subscript number 4 to slgnify that they are part of the lpnavik River
allochthon.

Kok

Koch

JToy,

1§P5h

PHCh

OKPIKRUAK FORMATION (Cretaceous)=--Interbedded flne- to medium-gralned
11thic wacke and mudstone with local wacke conglomerate. Upper part is
probably Early Cretaceous based on stratigraphic correlation with
fossiliferous parts of the Okpikruak Formation In other sequences.
Lower part may be Late Jurasslic. Locally contains blocks of older
rocks which are possible olistoliths from higher allochthons. Exposed
thickness varies from 0 to more than 200 m. Depositional thickness is
probably varfable. Has a probable unconformity at base., Locally
fncludes:

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

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

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

SIKSIKPUK FORMATION (Triassic to Pennsylvanlan)--0live-gray and
maroon, radiolarian chert and siliceous shale. Age based on
stratigraphic correlation with this unit in other sequences. Exposed
thlckness varies from about 20-60 m., Base ls probably conformable on
black chert unit, black chert and limestone unit, or black chert and
dolomite unit

MAFIC SILLS AND DIKES (Jurassic to Pennsylvanlan)--Mostly consists of
dlabase composed of plagioclase and augite. Intrudes black chert and
Balrd Group limestone in southern part of Delong Mountalns A3
quadrangle

BLACK CHERT (Pennsylvanian? and Misslissippian)--Well=bedded, black
chert with a few black shale partings and tess than 10 percent gray- or
brown-weather ing carbonate beds. Probably vertically and laterally
gradational Into black chert and limestone unlt, black chert and
dolomite unit, or black shale unit. Age based on stratlgraphic
correlation with black chert and black chert and limestone units [n
Nachralik Pass and Ipnavik sequences In south-central MIsheguk Mountain
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quadrangle (Ellersieck and others, 1982) which contain indefinltely
dated Late Mississippian to Pennsylvanian radlolarians and Late
Mississipplan foraminifers. Depositional thickness varies from 0 to
approximately 70 m. Base is gradational into black chert and limestone
unit on Punupkahkroak Mountain (De Long Mountalns A3 quadrangle)

BLACK SHALE (Pennsylvanian? and Misslissippian)~-Black carbonaceous
shale with a few Interbedded black siliceous shale, chert, and thin,
fine-grained, dark-gray limestone or dolomite beds. Llocal small
calcareous concretions. Probably laterally gradational into black
chert unit., Depositional thickness is approximately 0 to 10 m and is
locally thickened by folding. Base [s gradational into black chert and
limestone unit or black chert and dolomite unit

BLACKX CHERT AND LIMESTONE (Pennsylvanian? and Mississippian)--
Approximately equal amounts of interbedded black chert and fine-grained
limestone. Probably laterally gradational into black chert and black
chert and dolomite unit. Maximum exposed thickness is about 70 m.
Sharp basal contact on Kayak Shale

BLACK CHERT AND DOLOMITE (Pennsylvanlan? and Mississipplan)--
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 Formatlion

KAYAK SHALE (Mississippian)--Black fissile shale with Interbedded
orange-weathering limestone, siltstone, and ironstone concretions.
Probably Interfingers with Utukok Formation. Limestone contains Early
Mississippian corals and conodonts. Maximum exposed thlckness is about
30 m; depositional contact on Baird Group limestone is not exposed but
s inferred from reglional stratigraphlic relationships

UTUKOK FORMATION--Divided Into:

Buff }imestone member (Misslssippian)--Predominately limestone with a
few interlayered sandstone beds. Contains Early Mississippian
conodonts. Thickness is about 100 m. Base I3 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
Osagian) brachiopods. Exposed thickness is about 100 m; depositional
contact on Baird Group limestone Is not exposed but [s inferred from
regional stratigraphic relationships

BAIRD GROUP--Divided into:

LIMESTONE (Devonian)--Massive- to thin-bedded, light-gray medium- to
coarse-grained; weathers blocky to flaggy. Sparse fossils include
stromatoporoids, corals, and Late Devonian (Famennian) conodonts.
Seems to overlle or, in part, interfinger with shale and 1imestone
unit. 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 )ight-gray llmestone. Locally has a few thin sandstone beds.
Limestone 1s 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 [s commonly well-indurated and in
some places has slaty cleavage. Youngest conodont age is Late
Devonian (Frasnian), and oldest age is Early to Middle Devonlan.
Megafossils [nclude brachiopods and crinoids which have not been
studied in detail. Maximum exposed thickness |s up to about 500 m;
basal contact is a thrust fault
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Nuka Ridge allochthon
Bogie sequence

Named for characteristic exposures along upper Bogle Creek and Nuka Ridge
(1at 68°38' N., long 169°15' W,), Misheguk Mountain quadrangle. Letter
symbols for the map unit In this sequence include the subscript number 5 to
signify that It )s part of the Nuka Ridge allochthon. The position of
outcrops of thls sequence leads us to believe that some, If not all, of the
mapped occurrences are olistoliths and are at a lower structural level than
most other occurrences of the Nuka Ridge allochthon in the western Brooks
Range.

PMng  NUKA FORMATION (Pennsylvanian? and Misslssipplan)--Light-gray~ to buff-
weathering, coarse-grained arkose, |imestone, arkosic lImestone, and
glauconltic calcareous sandstone. Mapped at three small Jsolated
occurrences: one In the stream bed of Puzzle Creek, another about 4 km
to the west {De Long Mountains A3 gquadrangle), and the third along
0llstopuk Creek (De Long Mountains 83 quadrangle}. Each occurrence s
assoclated with Cretaceous conglomerate and may be an ollstolith,
Locally contalns Early Pennsylvanian conodonts, and Late MIssissippian
foraminifers. Megafosslls [nclude brachiopods of possible Permian
age. The upper part of the Nuka has previously been dated on the basls
of brachlopod Identlfications as Permlan in age (Tailleur and others,
1973). However, recent collectlons of conodonts from the top beds at
Nuka Ridge (east of map area) indlcate Its age s not older than Early
Pennsylvanlan (A.G. Harrls, written commun., 1982). Late Mlssissipplan
foraminifers and conodonts occur in the Nuka from a wide area of the
western Brooks Range. The age of the Nuka is therefore considered to
be Early Pennsylvanian(?) and Late M{ssissippian

Copter Peak alloechthon
Copter Igneous sequence

Named for characteristic exposures at Copter Peak (lat 68°30' N., long
161°18* W.), Misheguk Mountaln quadrangle. 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 Triassic)~-Locally has pillow structures. Poorly
exposed in southern part of De Long Mountains A3 and A4 quadrangles.
Basal contact is a thrust fault. Trlasslc age based on lithologic
correlation with similar rocks In Misheguk Mountaln quadrangle that
contain intercalated Triassic chert that has been dated by radiolarian
fossils. Jurassic(?) age 1s based on the possibility that gabbroic
rocks of Jurassic age, simllar to those exposed in the Misheguk igneous
sequence, may have been the source for some of the basalt
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Misheguk Mountain allochthon

Misheguk lgneous sequence

Named for characteristic exposures at Mlsheguk Mountain (lat 68°15' N.,

long 161°5* W.), Misheguk Mountaln quadrangle. Letter symbols for map units
in this sequence include the subscript number 7 to signify that they are part
of the Misheguk Mountaln allochthon.

Jg7*

*
Ju7

GABBRO (Jurassic)--Medlum~ to coarse-grained. Predominant minerals are
plagloclase, clinopyroxene, orthopyroxene, hornblende, and ollvine.
Locally banded with plagloclase- and pyroxene-rich layers, and locally
Includes small dikes of peridotite, pyroxenite, and hornblende-
plagloclase pegmatite. Age based on potassium-argon dates on
hornblende from simflar rocks In MIsheguk Mountain quadrangle (Patton,
and others, 1977). Mapped only In southeast part of De Long Mountains
A1 quadrangle and southern part of De Long Mountalns AL quadrangle

ULTRAMAF [C ROCKS (Jurassic)-=Predominantly orange-weathering peridotite
and partly serpentinized dunite with minor amounts of pyroxenite in
small dikes. Basal contact is a thrust fault. Mapped only in De Long
Mountalns Al and A4 quadrangles
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Rocks not asslgned to a specliflc thrust sequence

OKPIKRUAX FORMATION (Cretaceous)--Greenish-gray, lithic wacke and gray
mudstone. Contalns Early Cretaceous pelecypod Buchla:. In some areas
where this unit was deposited upon Kelly or Puzzle Creek sequences
lower part may be Late Jurasslc., Locally includes:

Conglomerate member (Cretaceous)=--Wacke conglomerate with rounded
cobbles and pebbles that conslst of chert, limestone, granite and
maflc 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 BY quadrangle). Base appears to be conformable on Otuk
Formation

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

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

SIKSIKPUK FORMATION (Trlasslc to Pennsylvanlan)--Maroon and gray
radiolarlan chert and slliceous shale. Chaert contalns radiolarians

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

BLACK CHERT AND LIMESTONE (Pennsylvanian? and Mississipplan)~=Occurs as
isolated olistoliths(?) and {or) thrust slices in Okpikruak Formation
in De Long Mountains A3 and B2 quadrangles

KUNA FORMATION (Pennsylvanian and Mississippian)~=Black carbonaceous
shale and subordinate black chert. Contains a few thin, flne-grained
llmestone beds. Age Js based on correlation with Kuna Formation in Key
Creek sequence. Contains Late Mississipplan foraminifers and
pelecypods on north slde of Inaccessible Ridge (De Long Mountains B1
quadrangle)

KOGRUK FORMATION (Mississipplan)--Light~gray limestone with black chert
nodules and lenses. Crops out as a thrust block on west edge of Avan
ultramaflc complex (De Long Mountains Al quadrangle) and as olistoliths
in Okpikruak Formation (De Long Mountains A3 and B2 quadrangles)

KAYAK SHALE (Mississipplan)--Dark-gray shale with a few interbeds of
rusty-weathering limestone and ironstone concretions. Occurs in small
Jsolated outcrops on west edge of Avan ultramafic complex (0e Long
Mountalns A1 quadrangle) and north of Punupkahkroak Mountain (De Long
Mountains A3 quadrangle)

LIMESTONE WITH UNCERTAIN STRATIGRAPHIC AFFINITIES (Mississipplan or
Devonian)-~Light-gray-weathering, medium- to thick=-bedded )imestone.
Ltocally includes a few dark-gray chert nodules. OQutcrops may be thrust

43



Dbl -

slivers and (or) olistoliths. May locally Include parts of the Kogruk
Formation or Limestone of the Balrd Group

BAIRD GROUP--Consists of:

LIMESTONE (Devonian)--Masslve- to thick-bedded, light-gray. Age
based on 1ithologlc correlatlon with nearby Devonian limestone.

Crops out southeast and northwest of lower part of Wullk River, De
Long Mountalns A3 quadrangle. Thrust slivers and {or) olistoliths
locally may belong to Kelly, Puzzle Creek, Bogle, or Bastille {Curtls
and others, 1982; Etlersleck and others, 1982) sequences. Large
thrust sheets made up of this unit on mountain tops In southern part
of De Long A2 and A3 quadrangles probably belong to Ipnavlk River or
Nuka Ridge allochthons. Exposed thickness Is up to 200 m
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Explanation of map symbol:

CCNTACT--Dashed where approximately located; queried where doubtful

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

THRUST FAULY BETWEEN ALLOCHTHONS (intersequence thrust fault)--Dashed were
approximately located; dotted where concealed; sawteeth on upper plate;
queried where extension of fault is doubtful; queried and dashed where
existence of fault is doubtful. Half arrows show relatjve motion on cross
section. Where thrust faults can be inferred to occur near outcrop
boundaries a thrust fault symbel is shown next to Quaternary sediments.

in such cases the bedrock is not thrust over the Quaternary deposits but
}s thrust over bedrock that occurs under a thin cover of unconsolidated
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 is doubtful

ANTICLINE--Showing trace of axial 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

STRIKE AND DIP OF BEDS QR LAYERS:
Horizontal
Inc)ined
Approximate inclined
Vertical

425 Overturned

Layers in Jgneous rocks

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

FOSSIL LOCATIONS--Listed on table 3

Zinc~lead-silver prospects
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