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Revised age and structural interpretations of the Nuka Formation

at Nuka Ridge, northwestern Alaska

By 1. L. Taillewr, B, L. Mamer, and J. T. Duczra, Jr.

Abstract
New collections of foraminifers and macrofoszsiles from NMuka Ridge,
the type area of the enigmatic Nuka Formation, demounsttate rhat the type

Huka Formation contaiuns at least two, and probably several, thrust sheets

Instead of a single continuous stratigraphic sequence as originally described.

Palecontological evidence indicates the presence of a thruszt-repeated
sequence at Nuka Ridge consisting of Upper Mississippian {Meramec and
youager) strata overlaia by Permian beds which, in tura, are succeeded by
Triassie{?} and Cretaceous rocks. Mississippien calcareous mudstone and
limestone units are correlated with the Lisburne Group; microcline-hearing
arkese unlte with Permian macrofossils and microfoseils represent the Nuka
Formation; unics of chert are inferrad to be of Permian znd Triagsic age;
and wacke at the top of the seguence resembles unnamed wacke assigned to
the Cretaceocus elsewhere.

These new data and thedr interpretations indicate that the type section
of the Nuka Formation 1s inadequate. The standard for the Nuka Formation is
therefore rteferred te 2 newly measzured section of the middle arkosic unit of
the old seccion, and is considered fo be Late Mississippian and Permian in

age,

In L963, the sequence of strata exposed on Nuka Ridge at the north
edge of the eastern De Long Mountains was established as the type section
for the Nuka Formation {(Tailleur and Sable, 1963), a map unit in northe:;
Alaska distinguished by arbosic rocks and extending from the west coast to
the Anaktuvuk River in the central foothills., The 6,500-foot section at
Ruka Ridge was subdivided inte 13 members on the bases of rock type and
stratipraphic succession (Column 1, Fig. 1). Analysis of fossils available
at that time indicarted a Late Mississippian age for the lewer part {Gorden,
1957} and a Permian zge for the upper part. The base of member m was
copaidered to be approrimartely the base of the Permian.

Additional work by several oll cowpanles and the U.§. CGeological
Survey during the past 10 years and recent microfessil analysis by Mawet
disclosed several age anomalies that implied structural complications in
the sequence underlyinog Muka Ridge. To help resolve some of these
anomalies 1n a stratigraphic unit important in evaluating the petroleum
potential of the region, systematic sampliog and reexamination of the
rocks at the southeast end of Nuka Ridge were undertaken in 1971
Conoco-Sun and Socal-Mobil companies provided helicopber transportatioun.
Tailleur, assisted by J. R. LaVolpa, Testudied the type section and twe
other sections in the field. Mamet analyzed dozens of thin-sectioned
gamples for microfossils. Dutro identified the macrofossils from 40 new
collections made fram intervals that had been poorly kuown previously,
and he reevaluated the collecrions made earlier.

These new analyses indicare that the sequence is not a sipple
stratigraphlc succession as had been interpreted. Rocks with a Lare

Misslssippian fauna are structurally repeated at ltesst twice. Macro- and



microfoasil determinatione indicate both that the arkosic subdivisiona
are partly Permian and partly Mieslssippilan in age and that they are also
gtructurally repested. Preliminary results of this aew work show thac
addicional study is needed because biostratigrsphic and physical-
stratigraphic daca do uot completely agree.

A peneralized map of Muka Ridge (Fig. 2) shows the areal distribution
of the rocks and the ipdicated structural and depositicnal discordances in
the type area of rhe Wuka Formation.

Faunal data.-- New aond revised fauaal dara are shown on Column I,
Figure 1. Members £, h, 1 and ¢ are of Late Mississippian age (almost all
middle or upper Meramec correlatives) and are assigned to foraminiferal
zone 14 {late Viséan) by Mamet (see Armstrong and others, 1970).

Yembers g, 1 and n have yielded no significant fossils.

Hember j is of Late Mississippian (early Namurian-Chester) age on the
basis of foraminifers assigned to zome 18 by Mamet.

Member k is unfessiliferous except for poorly preserved pectenids,
collected by Sable dn 1933, that may be Triassic i{n age (N. J. Silberling,
written commun,, 1972}.

tember B is apparently of Permian age, oa the basis of both macro-
and microfossil evidence.

Member p has yielded micxofessils assignable both to zone 17 {early
tamur {an-Chescer) and to the post-Carboniferous, according to Mamet.
Several collecrious of probable Permian brachiopeds have also come from
this member,

Field data.--New and revised physical stratigraphic observationg are

also shown on Column IT. Newly measured thicknesses of members o and p

are substantially less than the older measured gection, principally
because several small transverse faults duplicating the section were not
recognized originally.

Scatrered occurreaces of arkosic and coarse clastie rocks within
wenber k were found to represent & significant clastic zope just above the
possible Triazssic fossil locality near the middle of the member.

A cut bank just north of the type section consists of euxinic and
calcarzous deposits physlcally above, and possibly gradational with, the
quartzitic arkose of member {. These beds were wot originally described
in the type section,

Member m thins substantially frem the type section to the north
flank of the ridge. The massive to thick-bedded arkose and quartzitic
arkese that hold vp the boghbacks o0n the mose appear to pinch out westward.

Hemativic rocks originally included with the chert in member m are
actually an uppermost phase of member m. They occur at the top of a
sedinentary sequence that grades from typically arkosic limestone, to
hematitic calcarecus arkose, to strongly cross-bedded hematitic arkose,
and finally to fime-grained hemactitic and cherty beds.

The discovery of wacke within the succession at Wuka Ridge is of
fundamental importance., Instead of lying on the uppermost member of the
succession as originally inferred (J? and memher g, section B, Fig. 1},
fine-grained wacke with caomonball copecretions occurs between members n
and 0. Wacke and mudstone are expoged for more thac 100 fzet near the base
of the inrerval between outcrops of members % and 1 in the type sectico,
and rubble of wacke is counspicuous on stream banks adjoining slopes bhelow

member @ on the north flank. Although the wackes do not contain the heavy



mafic minerals common in Lower Cretacecus debritus elsevhere (Patton and
Tatilenr, 1964}, they physically resemble those 2ssigned to the Lower
Cretacecus.

Evidence thac the succession at Nuka Ridge iz allochthonous with
respect to the gequence that digcordantly surrounds it may be exposed on
lower Sorepaw Creek. The upper part of a bank there ie an cutlier or
kKlippen of chert (Flg. 2}, and the lower part 1s deformed wacke
ind{stinguishable from exposures upstream and downstTeam that seem to be
part of the Lower Cretaceous Okplkruak Formation in the sequeunce wrapping
around the southern end of the Nuka Ridge terrane. This may be only a
local structural conditicn, however, as regilonal stratlgraphic relations
and aeromagnetic surveys of the ares (U.5. Geological Survey, 1972) neithet
confirm nor contradict allechthonous telations.

Some of the physical and faunal data de not fit, as shown by the
Column ITI, Figure 1. The arkoses imply sedimentary and provenance
conditions unlikely to be recurring. Yet the absence of Pennsylvanian
fossils, as is common in arctic late Paleczoic faunas, indicates a hiatus
betwean Mississippian and Permian deposition. Member p seems to overlie
member o gradationally; breaks representing unconformicies within and at
the base of pember p, required by the fessil data, were not recognized in
the field. Member i 1s close enough lirhologically to members m and p to
be their thrust-repeated correlative. However, the member is
unfegsitiferous and it seems to grade uwp into dark mudstome thar does not
succeed the other twe arkosic members and it underlies the fine clastic

beds of member ] containing zone 18 foraminifers.

Probable thickness of section

The Ypper Mississippian rocks are probably no rhicker chan 1,000 feet;
member f is less than 750 feet thick, member h about 800 feet and possibly
fauited, and member ¢ is probably nrot more thaa [,000 fs2er thick.

Permian rocks are only a few hundred feet thick om the southeast ewd
of Nuka Ridge; member wm is a maximum of 430 feet thick. Mewmber p, alrthough
thicker, may be structurally complex aud includes both Mississippian and
Fermian fossils. Section E, Column I, has not been restudied, so the
thickness of Permlan rocks in it has not been clearly dafined.

Member k, about 60O feet thick, represents 8 maximum thickness forx the
fermian and Trilasslc cherts, but the arkosic zone near the middle suggests
that the member may contaln fault-repeated strata.

As a result of this reinterpretation, it seems probable that the
total thickness of vocks apanning Mississippian to Triassic time 1s oo
more than 2,000 feet.

Conclusions

New data indicate that the succession at Nuka Ridge, originally
designated the type secrion, consists of thrust-repeated stratigraphic
units (Column III, Fig. 1) instead of the single stratigraphlc sequence
previousiy interpreted (Column 1, Fig. 1}. The type section of the Nuka
Formation is therefore inadequake aud no longer copstrains the map unit ko
a defi{nitioa rhat is arypical regionally {(Dutro, written commwuen., 1933).

In the type arezs, the Nuka Formarion can be restricted, as it has been
elsewhere, Lo coarse-grained, arkosic rocks containing microcline. Until
inconsistencies are resolved by additicmal work, a sectiom within the

succession is designated a reference gection for the formacioa.



On the basis of characteristic fauna and lithology, the fine-grained
clagtic and calcareoug members f, h, 1, and o of the type section are
correlative in time with the Alapabh Limestone of the Lisburne Group aund,
in rock-iype, mostly with the Lisburoe Group but partly with the Rayak
Shake {Bowsher and Duttro, 1957}. In gross aspect, they represent the
"black Lisburne" facies of informal usage (part of the Tuplk Formatfon of
Sable and Dutro, 1961) and can be mapped as Lisburne Group.

The chert members g, k, and n are of Permian and Triassic age. They
correspend to but are not necessarily correlative with the Permian
Siksikpuk {Patton, 1957) and Triassic Shubiik Formations {(Parten and
Tailleuwr, 1964), respectively.

The arkogic lithology of members 2, i, m, and most of p distinpuishes

them as Nuka Formation. Exposures measured in 1971 on hogbacks of member m

north of Nose Creek ("A™ within m on Fig. 2) are here designated the
reference section for the Nuka Formation. Fossils of Permian age have been
found in this section., Although arkozic rocks contailning Mississippian
.fossils appear Lo be microscopically distinpuishable from those with
Permian fossils, they are indistinguishable in the field. Therefore, on
the bagis of the identifiable fossils in the map unit, the Huka Formation
1a now considered to be Late Mississipplan and Permlan in age.

The information and interpretations reported heve clarify to some
extent the enigma of the Wuka Formetion., More work is required, however,
to provide an adequate grasp of the depositional and iectenic record

uniquely displayed on Huka Ridge.
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Figure 1.--Columnar sections ac the sourheast end of Nuka Ridge. Sections originally
reported (Tailleur and Sable, 1963) are shown In Column L; section A was dcsignated
the type section for the Nuka Formation. Sections measured or reexamined in 1971
are ghown in Column TI; as plotted on figure 2, rthe line of section "A" coincides
with the line for the lower part of section A but lics north of that line for the
upper part; section T. 71.28 crosses the north flank of Nuka Ridge about 3 miles to
the northwest. Tentative stratigraphic and structural interpretations--wavy lines
for unconformity, arrow for flat thrust, and queried arrow for uncertain discordance--
are shown in Column II1, based on the foraminiferal zonation by Mamet and macrofaunal
determination by Dutro. The new reference sectlon for the Nuka Formation is the
ind{cated arkosic unict near the middle of section “A".
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Figure 2.--Sketch map of reinterpreted structural and stracigraphic relatlons at southérn
end of Nuka Ridge syncline (from rectified twinplex photograph GS-{AL~18-110L). Heavy
lines - faults, barbs on upper plate of flar thrust; wavy lines ~ unconformities; heavy
dots - lines of sections shown in figure l; Ku - undivided wacke and mudstone resembling
lower Cretaceous rocks outside of ares; BPu - Triasssic and(or) Permian chert beds; PMm -
Nuka Formation, characterized by arkosic rocks; Ml -~ Lisburne Group, fine-grained clastic
and carbonate rocks; Ko, Ml/ir - Okpikruak Formation, Lower Cretaceous wacke and mudstone,
and Lisburne Group, mafic sills, respectively; and (p), (m), (i) and (e) - arkosic mem-
bers. The new reference section is composited from the two segments of section "A"
within (m).



