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INTRODUCTION

This map is the xpsal geologic base for the
resource sssessmend of the Chandler Lake quadrangle
under tho Alaskan Mineral Resource Assessment
Program (AMRAP). Emphasis is on structural
pattarns knd depositional continuity at & scale and
simplicity compatible with the areal density of
gonchemical and geophysical sampling for AMRAP
asgsessment. The map is reduced, simplified, and
interprewsd from previous maps, principally Kelley
(1988),

The map attempts t0 emphasize aspects of the
arcal geology relevant to the strucrural framework of
the Chandler Lake quadrangle, Thin end contiguous
stratigraphic units are combined.  Where
combination of map units does not obfuscete
structural and stratigrapbic rolations, contiguous
map units with similar geochemical signatures are
combined to enhance the usefulness of the map in
interpreting geochemical data.  Assemblages of
lithologically diverse but spatially essociated
rocks, of which the limited and scattered exposures
were mapped at a scale of 1:125,000 (Kelley, 1988),
are also combined to emphasize the distribution of
axsemblages; depiction of the inferred distribution
of assemblages rather than isolated elements of
assemblages better shows the essociation of
geochemical and geophysical signatures with
particular rock assemblages. Structural geologic
information from Kelley (1988) was selected to
emphasize continuity end major structural feahures,

Differing degrees of interpretation are involved
in compiling different parts of the map. The
northern and southern parts of the goologic map are
compiled from mapping of areas in which structural
mnd stratigraphic continuity were mapped at & scale
of 1:125,000 (Kelley, 1988). The intervening
central part of the map is greatly generalized from
isolated outcrops of the same assemblege of rocks
also mapped al a scalo of 1:125,000 (Kelley, 1988).

Near-continuoug outcrop from the range frant,
which is part of the Arctic Mountains province of
Wahrhaftig (1965) south to the quadrangle
boundary, affords interpretation of structures and
map units with considersble objectivity. Generally
thin Quetermary colluviurmn consisting of locally
derived rock debris and nmdracovered solifluction
doposits are not shown on Jower slopes and in larger
villeys. Small faults are selectively omitted,

wheroas larger through-going structures are
em .

There is limited ouwrop in the northern Arctio
Foothills of Wahrhaftig (1965) north of Hatbox
Mess, Tuktu Bluff, Gunsight Mountain, Banded
Mountain, and Table Top mountain (Tuktu
escarpment). Structural pattarms are clear, however,
from exposures of resistant-weathering sandsione
and topography controlled by resistant-weathering
sandstone.

North of the Tuktu escarpment, the progent map
atiempts to emphasize stratigraphic continuity.
Age-equivalent and age-transgressive formations,
members, and tongues aye combined to form map
units on the basgis of overnll lithology, mainly units
of principally sandstone and units of principally
shale. Strata north of the Tuktu escarpment are
complexly intertonguing nonmarine and marine
strata, mostly shallow marine strats. Derterman and
others (1963) used a complex stratigraphic-
nomenclafure based on rock type, depositional
environment, and age ranges of transgressive and
regressive depositional units; additionally
Detterman and others (1963) dealt with stratigraphy
in detail whereas, Moleunaar (1985) dealt with ths
siratigraphy in a regional stratigraphic context.

Because of limited outcrop and structural
complexity, considerable subjective interpretation
is needed to generalize the geology within the
southern Arctic Poothills of Wahrhaftig (1965).
The area between the Tukiu escarpment and the range
front encompasses Is0leted and commonly poor
outcrops.  This involved extrapolation from
individusl outcrops mapped at a scale of 1:125,000
(Kelley, 1988).

Two systems of thrust sheets are found in the
southern Arctic Foothills. The lower system is
infereble from recognition of 4 poorly exposed but
widely distributed, areslly persistent, and thin
stratigraphic sequence consisting of chart, basalt,
and clastic swrata repeated by imbricate fanlts. The
upper system is found as erosionsl remnants of
sandstone and conglomerate overlying ths lower
system. The upper systcrn is better exposed and
structurally more simpls than the underlying
system. West of the Ansktuvuk River, the upper
system comprises structurally simple shects
overlying complexly imbricated blocks of the lower
system. East of the Anaktuvuk River, the upper
system comprises imbricate blocks above the lower
system of thrust sheets. '
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DESCRIPTION OF MAP UNITS

Alluvium (Holocene)—Unit comprises
various unconsolidated debris including
boulders, gravel, sand, silt, clay, and
humic material. Unit includes sediments
in river channels, active flood plains,
bogs, and swamps. Séc Hamilton
(1979) for detailed map and descriptions
of Quaternary deposits

Surficlal deposits (Quaternary)—
Widely inclusive unit that comprises
undivided unconsolidated deposits, in-
cluding glacial drift, outwesh, and high-
level terraces, mostly boulders, gravel,
sand, siit, and clay. See Hamilton
(1979) for detailed map end descriptions
of Quaternary deposits

Schrader Blu!f Formation (Upper
Cretaceous)—Three members make
up the Schrader Bluff Formation;, they
are, in mscending order, the Rogers
Creek, Barrow Trail, and Sentine]l Hill
Members. All three members are found
in Chandler Lake quadrangle but are not
discriminated herein. Dettcrman and
others (1963) reported about 550 m of
the Schrader Bluff Formation at Race
Track Basin syncline.

The Schrader Bluff Formation
consists of shale, claystone, sandstone,
and bentonite. Shale is medium to light
gray. bentonitic, clayey, fissile, and
includes tuff beds. Claystone is medium
gray, commonly well indurated, and
probably at least in part tuffaceous.
Sandstone is light gray to light brown,
fine grained, laminated, and micaceous,
Bentonite beds consist of medlum- to
light-grayish-green bentonite that are
locally silty and grade to gray mffaccous
siltstone. Formation includes shell
fragments, identifiable megafossils, and
coslified wood debris
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Prince Creek Formation (Upper

Cretaceous)—Only the Tuluvak
Tongue of the Prince Creek Formation is
recognized in the Chandler Lake
quadrangle. Detterman and others
(1963) reported 175 m of the Tufuvak
Tongue at type locality at Schrader Bluff
abount 24 kmn north of Race Track Basin,
The Tulavak Tongue appears w0 thicken
radically in northeastern pert of the
Chandler Laks quadrangle where outcrop
widths and dips infer thicknesses
approaching 610 m (Kelley, 1988)
Chasacter of the Prince Creek
Formation changes from southwest to
northonst. In northeastern. part of
quadrangle, it i3 principally sandstone,
siltstone, mudstone, coal, and tuff,

Sandstonc is medium to light medium

gray, yellowish gray, brownish gray,
thin to medium bedded, fine to course
grained, locally conglomeratic, and
mffaceous in part. Sandstone is locally
conglomeratic and includes
conglomerats beds composed mostly of

. small pebbles of black chert and white

quartz and quartzite.  Mudstone,
siltstons, and sghale are end members of
a continuum of lithologies that are
typically medium gray to dark gray,
fissile in part, and bentonitic in part.
Formation includes plant fragments,
identified leaf fossils, tuff beds, coal,
and ironstone nodules.

In northwestern part of goadrangle,
formation comprises conglomerate,
sandstone, siltstone, and shale.
Conglomearate is basal in formation.
Conglomerate is as much as 12 m thick
and coraposed of well-rounded pebbles
of white to light-gray quarnz,
orthoquartzits, and medium- to dark-gray
chert, Conglomerate has sandstone
maltrix and prominent quartz cement that
shines in direct sunlight. Conglomerato
produces prominent posgitive-
weathering topogrephic features such ag
cuestas and rimrock.  Sandstone,
siltstone, md shale in upper part of unit
are very poorly exposed. Samdstone is
gray, probably mostly quartz snd chart,
and prominently cross bedded.
Silistone md shale xre gray, brownish
gray. and poorly indurated

Seabee Formation (Upper Cretac-

eons)—Formation consists of the
Shale Wall Member and overlying
Ayiyak Member in Chandler Lake
quadrangle. Dettarman and others (1963)
reported about 550 m of the Shale Wall
Member slong Nanushuk River at
Rooftop Ridga, Detterman and others
(1963) also reported 110 m of the
Ayiyak Member at iype locality along

Ayiyak River and generally uniform
thickness in map ares. Outcrop widths
and dips suggest that the Scabee
Formation is about 425 m thick and
probably thins to south, probably at
expense of the Shale Weall Member
(Kelloy, 1988). Differences in reported
thicknesses probably are caused by
structural complications in tuffaceous
and shaly Shale Wall' Member.
Members of the Sesbes Formation are
not discriminated in mapping.

Shale Wall Mcmber consists
mostly of medium-gray shale. Shale is
typically bentonitic, c¢layey, and
includes bentonite beds, laminated
siltstone interbeds, and limestone
concretions. Member includes dark-
gray to black organic shale locally,
clayey limestone concretions us thick
83 2.4 m, and marine fossils. Medium-
10 medium-light-gray, finc-grained to
very fine grained sandstone and
siltstone Iocally are present in member.
Calcits cement iz common.

Aylyak Member is mostly
greenish-gray and olive-gray siltstone.
Siltstons is typically shaly and grades
to mudstone. Brownish- and greemish.-
gray mostly fine-grained thin- to
medium-bedded sendstone is also
present in member. Locally, sandstone
is coarse grained, conglomeratic, and
includes thin lenticular beds of
conglomerate composed mostly of
black chert and white quartz pebbles.
Member also includes impure limestone,
shale, and both ironstone and calcareous
concretions

Ninuluk and Chandler (part) Forma-

tions, undivided (Upper Cretac-
eous)~-Unit includes the Niakogan
Tongue of the Chandler Formation,
which 1is principally nonmarine
sandstone that interfingers with the
laterally equivalent and principally
marine sandstone of the Ninuluk
Formation. The Ninuluk Formation
crops out northeast of the Niakogon
Tongue snd compriscs strata deposited
in progressively deeper water to
northeast, Detterman and others (1963)
reported 355 m of the Ninaluk
Formation on east fork of upper Tulugs
River. Outcrop widths aud dips suggest
that 355 m is maximum thickness for
the undivided Niakogon Tonguc and
Ninuluk Formation (Kelley, 1988); both
units are locaily absent either hecause of
crosion along unconformity at base of
the Seabee Formation or abrupt
depositional wedge out.

The Niakogon Tongue comprises
sandstone, siltstone, and mudstone.



Sandstone is light olive gray, greenizh
gray, medium gray, fine to comrse
grained, thin bedded to massive, well
indurated, and locally Jimonite
cemented. Sandstone typically weathers
light gray with a “salt-and-pepper”
appearsnce or buff and yellowish red
where exposures ave iron oxide stained.
Ironstone concretions and beds of
granule conglomerate and
conglomeratic sandstone are present
locally, Grenules in conglomerate and
conglomeratic sandstone are mostly
dark-grey chert snd quartz. Sikswone and
mudstone may form as much as helf of
tongue. Plastic grayish-green bentonile
beds are present in upper part of tongue.

The Ninujuk Formation is mostly
sandstone, siltstone, and shale.
Sandstone is greenish gray to brownish
gray, thin beddsd to massive, laminated
in part, cross bedded, friable to
moderately indurated, and fine to very
fine grained. Sandstone grades to
siltstone. Conglomeratic sandstone in
part includes beds and lenses of granule
conglomerate comprising framework
clasts of varicolored chert and while
quartz. Ripple marks, carbonsceous
dobris, marine fossils, and thoroughly
carbonale-cemented lenses grading to
sandy and silty limestone are found
locally in sandstone. Across map ares,
sandstone beds become progressively
finer grained, thinner bedded, more
clayey, and mors commonly carbonate
cemented in northeasterly direction.
Greenish-gray hard and hasckly
weathering shaly siltstone and dark-
bluish-gray clay shale are present. Both
giltstone and shale are laminated.
Formation also includes soft shale
exposing weathered surfaces that
commonly have a yellowish-gray or
light-gray bloom. Siltstone and shale
contain ironstone concretions. Beds
snd partings of grayigh-green plastic
claystone, probably bentonite, are

in shale

Chandlier Formation (part) (Upper

and Lower Cretaceous)—Consists
of the Killik Tongue of the Chandler
Formation. Detterman and others
(1963) reported thicknesses of 785 and
865 m from measured sections in
Chandler Lake guadmangle where the
Killik Tongue is not interfingered with
other map units. Mapped outcrop
widths and dips suggest that the Killik
Tongue is about 790 m thick, but thins
dramatically to the northeast (Kelley,
1988)—pozsibly becauze of truncation
under unconformity at base of the

Seabee Formation or possibly facies
transition into marine msp units.

The Killik Tongue comprises
sandstone, conglomerste, siltstone,
shale, eand coal. Sandstonpe and
conglomerate sre light olive gray,
greenish gray, and medium gray but
typically weathers light gray with "salt-
and-pepper” color patterns caused by
dark-gray chert and aphsnitic rock
fragments in contrast to very light gray
weathering quartz and light-gray chert
grains. Sandsione is medium grained to
fino grained and characteristically cross
bedded. Conglomeratic sandstone and
conglomerate beds include clasts of
mostly chert and quanz. Conglomerate
is frame-work supported. Cosl beds as
much as 3 m thick are present in upper
part of tongue and together with
siltstone snd shale are not resistant to
weathering and generally poorly
exposed. lIronstone concretions are
common in coal-bearing part of tongue.
Sandstone and conglomerate are very
prominent ledge-forming strata

Tukta and Grandstand Formations,

uudivided (Lower Cretaceous)—
The Tuktu and Grandstand Formations
constiture the basal (sandstone) part of
the Namushuk Group. Basal sendstone is
time transgressive to north; age of the
Grandstand Formation is equivalent to
that part of the Killik Tongue of the
Chandler Formation that overlies the
Tuktu Formation along Tuktu
aescarpment. Both formations are
mapped as undivided unit here, although
the Grandstand Formation i8 younger
than the Tuktu Formation, because (1)
both formations occupy same
stratigraphic position at base of the
Nanushuk Group, (2) units are
chronologic end members of time-
transgressive depositional unit, and (3)
a widespread structural detachment is
present below the undivided Tuktu and
Grandstand Formations. Combination
of map units helps demonstrate
fundamental transition from sandstone
to shale, which is coincident with a
regional structural discontiauity.

Detterman and others (1963)
reported thickness of the Tulktu
Formation from measured sections to
range from 285 to 315 m and 435 m of
the Grandstand Formation at type
section on Anaktuvuk River. Outcrop
widths and dips suggest that undivided
Tukty and Grandstand Formations atiain
thickmeszes as much as 455 m (Kelley,
1988).

The Tuktu Formation and
Grandstand Formation are principally




grayish-green to greenish-gray
sandstone, Sandstone is typically
medium light gray to buff gray
wosnthering, mediom % very fine
grained, shaly in part, and crozs bedded
in part. Ripple marks, wood debris,
marine fossils, conglomerate beds
comprising granules and small pebbles
of mostly chert and quanz, and
bioturbations are present locally.
Greenish-gray siltstone and mudswone
make up small part of formations.
Undivided Tukm &nd Grandstand
Formations are resistant 10 weathering
and together with overlying nonmarine
sandsione form prominent ridges

Fortress Mountaln Formation

(restricted) (Lower
Cretaceous)—Unit consists of 2
lithofacies: (1) nonmarine

conglomerate and gssociated marine
sandstone (Kfc), which is found west of
Anaktuvuk River, and (2) turbidite
sandsione and conglomerate (Kft) east
of Anaktuvyk River. Patton and Tailleur
(1964) reported between 760 and 3050
m_of the Fortress Mountain Pormation
at Fortress and Castle Mountains.
Crowder (1987, p. 454-455) reported
3,660 m of the Fortress Mountain
. Formation at Castte Mountain, Outerop
widths and artitudes suggest that the
Fortress Mountain Formation, shown
west of Anaktuvuk River on this map, is
probably berween 215 and 610 m thick
in Castle Mountain and Fortress
Mountain grea and thins 1o east (Kzlley,
1988). Sandstone snd conglomerate
cast of Anaktuvuk River {s possibly
about 305 m thick; structural
complexity, howevar, limite confidence
in this estimate (Kelley, 1988).
Previous workors (Patton and
Tailleur, 1964, p. 458) consider
stratigraphic relations betwsen the
Fortress Mountain  and Torok
Formations and Nanushuk Group
uncertain, but state that the Fortress
" Mountain Formation is unlikely as
young as middle Albian or age
equivalent to the Nanushuk Group.
Other workers ( Qryc, 1956; Patton,
1956. Jones and Gryec, 1960, p. 151;
Detterman and others, 1963, p. 230;
Chapman and others, 1964; Molenaar,
1981, p. 26; Molenaar and others,
1981, p. 3; Mull, 1979, p. 5; Ahlbrandt
and others, 1979, p. 14; and Crowder,
1987, p. 451) describe the Poruress
Mountain Formation as laterally
equivalent to or lying stratigraphically
below the Torok Formation, which
underlies the Nanushuk Group. Fossils
in marine sandstonie mterbeds, enclosed

within predomingntly nonmarine strata
of the Poruess Mountain Formation in
Chandler Lake quadrangle {Kelley,
1988), include middle to late Albian
bivalves (I.W. Miller, written
commun., 1983), which are same age as
those within lower part of the Nanushuk
Group. . .
. Assignment of strata to the
Fortress Mountain Formation in this
report differs from previous
reconnaissance mapping (Patton end
Tailleur, 1964) in Chandler Lake
quadrangle. . Patton and Taillenr (1964)
included 2 sets of outerops within the
Fortress Mountain Formation. First set
includes prominent eyosional remnants
of conglomerate and sandstone lying on
complexly deformed rocks and melsnge
and fncludes type section of the Fortress
Mountain Formation. The other got of
outcrops consists of sandstonc end
minor conglomerate that sre resistant
lenses  within  strats  largely
indistinguighable from the Torok
Formation. In this report, term
"Fortress Mountain Formation" is
restricted 80 as to apply to only o first
set of exposures, which consists of
Lower Cretaceous sandstone nnd
conglomerats that lie on structuraily
complex Upper Jurassic and Lower
Cretaceous clastic rocks, radiolarian
ribbon chert, and mafic igneous rocks,
West of Anakruvuk River, the
Fortress Mountain Formation (as-used in
this reporl) comprises chiefly
nonmarine strata that are found in
unimbricate shallow-dipping slablike
structural blocks that lie on complexly
imbricated blocks of Mississippian to
Lower Cretaceous strata, melange, and,
locally, the Torok Formation. Outcrops
are mostly massive-weathering
nonmarine conglomerate and sandstone
but locally include marine gandstone,
especially in lower -part of section.
Most outcrops are erosional remnants of
broad basin-shaped syaclines
comprising ridges underlsin by beds of
erosion-resistant conglomerate’ and
sandstone arranged in circular or
ellipsoidal pattern and dipping toward
central point. Ouicrops are remnantg of
more extensive struciural sheets in
probable fault contact, probably fault
superimposed along 8 preexisting
unconformity, with underlying older
rocks including graywacke, ribbon
chert, mafic igneous rocks, and

‘melange,

West of Anaktuvuk Rivey, the
Torok Pormation iz found below the
Fortress Mountain Formation and crops




out on north flank of Fortress Mountain
and east of Fortress Mountawn m T. 10
S,R.2W,

Isolated exposures of the Fortress
Mountain Pormation probably are
present outside mapped arees of the
Fortress Mountain Formation,
especially west of Anektuvuk River.
" Mudstone and sandstone that probably
would be assigned to the Foriress
Mountsin Formation if relations wich
underlying rocks were cxposed are
mapped as Arctic Foothills assemblage.
These strata are depositionally
consanguineous with the Fortress
Mountain Formation but where
structurslly detached and intermixed
with older underlying graywacke and
mudstone are very difficult 1o
discriminate from older strata, Because
of their similer lithology and paucity of
fossils in both older strata and the
Fortress Mountain Formation,

Strata mapped as the Fortress
Mountain Formations west of
Ansktuvuk River, especially in larger
exposed sreas, probably include some
older rocks. There probably are
unrecognized erosional breaches in the
Portress Mountain Formation, breaches
that expose underlying older rocks. The
Poriress Mountain Formation is locally
very thin and infolded and possibly
mmbricated to undetermined degree with
underlying rocks, which increases the
difficulty in discriminating the Fortress
Mountain Pormation from older strata.

The Portress Mountain Formation
east of Anskruvuk River differs in some
respects from the Fortress Mountain
Formation west of the Anakfuvuk River.
Submgrine gravity-flow deposits, rather
than interfingering nonmarine and
marine deposits, cropout along upper
Cobblestone and May Creeks. The
Torok Formation is not recognized
beneath the Fortress Mountain
Formation along upper Cobblestone and
May Creeks, although the Torok
Formation lies adjacent to the Foriress
Mountain Formation and rocks that
underlie the Portress Mountain
Formnation along May Creek. Along
upper Cobblestone and May Creeks, the
Fortress Mountain Formation is found
in imbricate south-dipping blocks in
contrast to exténsive shallow dipping
slablike blocks west of Anaktuvuk
River.

However, exposures of the Fortress
Mountain Formation on both sides of
Anaknivuk River are broadly similar, In
both areas, formation lies in fault
contact on mostly structurally complex
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ribbon chert, mafic igneous rocks,
Mesozoic clestic rocks, and melange.
Exposures on both sides of Anaktuvuk
River contain wood debris and
framework compositions rich in chent
clasts.

In this srca, the Fortress Mountain
Formasion is divided into:

Conglomerate and sandstone—
Nonmarine and marine deposits, mostly
found west of Anakruvuk River, which
consist principally of conglomerate and
sandstone. Pebble conglomerate is
mostly light-greenish-gray weathering,
greenish gray, and framework supported
that cheracteristically is fotnd iff ‘beds
that range from O to 1.2 m thick. Beds
are lenticular and cross bedded. Pebble
imbrication is locelly prominent. Rip-
up clasts, scarce mudcracks in thin and
discontinuous mudstone intervals, and
plant debris ranging from small
carbonized wood debris to coalified logs
are found jn predominantly
conglomeratic strata. Conglomerate
clasts include greenish-gray, bright
greenish-gray, gray, reddish-brown, and
light-gray translucent varieties of chert,
greenish-gray aphanitic, porphyritic
vesicular, and noavesicular mafic
igneous rocks, light-gray 1o medium-
light-gray limestone and dolomitic
limestone, silicified argillite, organic
shale, and granitic rocks. Although
most conglomerate clasts are well
rounded, clasts of sedimentary rock are
typically elongats paralle] to bedding.
Conglomerate is interbedded with
bioturbated matine sandstone and
sandstone that containg local ripple and
wave cross bedding, gravel lenses
containing abundant wood debris, and
locally, marine mollusks.
Conglomerate at Castle Mountein
overlies and may grade abruptly to
marine sandstone including fine- to
coarse-grained thin-bedded to lammated
sandstone with very prominent parting
lineation and flaggy weathering
character. Sandstone includes scerce
shell and wood debris, some of which
are present in small sccumulations with
current crescents about them
Turbldite sandstone and
conglomerate—Turbidite sandstome
and conglomerate not associated with
recognized shuallow-marine or
nonmarine deposits are found east of
Anaktuvuk River. Sandstone is medium
Ereenish gray, fine to very coarse
grainad, and granvlar. Mos! sandstone
is fine 10 medium grained but grades to



very coarse gralned, sandy to granule

' conglomerate. Sandstonc beds are as
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thick a2 1.5 m, but most beds range
from 03 1o 0.6 m. Thicker sandstons
intervals are generally composed of
amalgamated beds. Sandstone beds are
massive, graded, laminated, and Jocally
wispy cross bedded. Solc marke on
sandstone beds include flutc casts and
tool marks. Sandstone locally includes
much carbonized wood dabris some as
long as 0.3 m. Most larger sand groing
and granules are chort including light-
gray, light-greenish-gray, dark-gray,
and very light gray tripolitic cbert.
Sandstone is interbeddod with siltstone
and silty mudstone

ok Formation (Lower Creta-
ceous)—Detterman and others (1963)
reported 1865 m of the Torok Formation
in type section along Torok Cresk
north-northeast of Castls Mountain,
Monotonous character, obscure
imbrication, mechanical incompetence,
and incomplets exposure of unit make
estimates of thickness, bagsed on
ootcrop width and dip alone, unreliable,

Assignment of strata to the Tarok
Formation in this report differs from
previous usage in reconnaissance
mapping in Chandler Lake quadrangle
(Patton and Taillenr, 1964). Provious
workers recognized two map units, the
parts of which are here reassigned to the
Torok Formsation. Patton and Tailleur
(1964, pl. 50) recognized a unit
composed of undivided Torok Formation
and Fortress Mountain Formation and a
set of prominent ontcrops of sandstone
in shale that they recognized as the
Fortress Moufitain Formation, Kelley
(1988) and this report discriminate
sandstone and shale in both units of
Patton and Tailleur (1964)—sandstone
is here reassigned as informal subunit
within lower part of the Torok
Formation and the shale is here
reassigned to the Torok Formation.

The Torok Formation compriges
shale, mudstone, silistone, and
sandstone. Formation i8 mostly and
characteristically bluish.gray, dark-
greenish-gray, medium-dark-gray, and
dark-gray shale, mudstonc, and clayey
siltstone. Shale ig figsile in part,
mostly very thin bedded, and includes
partings and thin intarbeds of siltstone
and fine-grained sandstone. Sandstone
is medium light gray and greenizh gray,
very fine to very coarse grained, silty
and shaly, and in pot conglomeratic.
Sandstone also includes lenses of

granule conglomerate, most granules of
which wre chert
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‘The Torok Formation is locally, divided
into:

Cobblestone sandstone wunlt—
Informal name here applied to msappable
and discrete bodies of sandstone and
conglomerate found within lower part of
the Torok Pormadon. Uit comprises
lenticular and discontinuous bodies of
sandstone and conglomersts that are
present in structurally complex and
south-dipping imbricate fault blocks.
Outerops are discontinuous in trend that
parallels and lies south of Tukm
©SCArpment.

Recognition of (informal)
Cobblestone sandstome unit refines
previous stratigraphy. Previous
workers (Patton arid Tailleur, 1964, pl.
50) mapped strata—which sre herein
reforred 10 the Cobblestone sandstone
unit and enclosing shale—as the
Fortress Mountain Formation.
Cobblestone sandstone umit ax proposed
here discriminates coarse-grained
submarine gravity-flow deposits from
fine-grained strata, shale, mudstone,
silistone, and fine-grained sandstone.
Fine-grained strata sre here mapped
within undivided part (Kto) of the
Torok Formation, Cobblestone
sandstone unit also discriminates
gravity-flow deposits within lower part
of the Torok Formation from strata of
the Fortress Mountain Formation strata
used in this report.

Strata of Cabblestone sandsione
unit are probably older than those of the
Fortress Mountain Formation exposed
west of Anaktuvuk River. Cobblestone
sandgione unit is pregent within lower
part of the Torok Formation, whereas
the Fortress Mountain Formation
locally overlies Torok strata exposed on
north flank of Fortress Mountain and
cast of Fortress Mountain in T. 10 S., R.
2 W, Additionally, fossils near base of
the Foryess Mountain Formation in T.
12 5., R. 2 W. are middle and late Albien
in age (J.W, Miller, written commun.,
1983) and equivalent to fossils in strata
of the Nanushuk Groop, which overlies
the Torok Formation along Tukiu
escarpment.

Previous workers (Cryc, 1956;
Patton, 1956; Jones mnd Gryc, 1960, p.
151; Detterman and others, 1963, p.
230; Chapman and others, 1964;
Patton end Tailleur, 1964, p. 458;
Molensar, 1981, p. 26; Molenasr and
others, 1981, p, 3; Mull, 1979, p. §;
Ahlbrandt and others, 1979, p. 14; and
Crowder, 1987, p. 451) recognized



continuity beitween sirata seferred herein
to Cobblestone sandstons unit and Lhe
Foxtress Mountain Formation by
assigning both umits o the Portress
Mountein Formation. Present mapping
and nomenclature point out: (1)
discontinnous nature of tongues of
sandstone within lower part of the
Torok Formation, (2) diachronous
relations between sandstone in Jower
part of the Torock Formation and the
Fortress Mountain Formation, and (3)
restricion of the Fortress Mountain
Formation to conglomerate and
sandstone overlying complexly
deformed Mississippian 10 Lower
Cretaceous rocks (including the Torok
Formation). Present work does not
preclude dcpositional consanguinity
between strata referred 1o Cobblestone
sandstone unit and the Portress
Mountain Formation; if consanguinity
exists however, present work suggests
strucharal telescoping of younger and
more proximal facies over older more
distal factes west of Anakmvuk River,
The map pattern suggests chat
sandstone bodies of Cobblesione
sandstone unit renge between 0 and 305
m thick and from 0.6 km to more than
16 km in lateral continuity (Kelley,
1988). Structural complexities oo
small 10 be shown at a scale of
1:125,000 and likely to produce
repeated soction suggest thal estimated
thicknese is maximum value.
Cobblestone sandstona  unit
comprises sandstone, siltstone,
mudstone, and conglomerete.
Sandstone is mosly yelowish-brown-
weathering, olive to grcenmish gray,
coarse to very finc grained, very thin 1o
massive bedded, partly laminated, and
partly small scale and wispy cross
bedded. Sandstone includes locally
abundant small carbonized plant dcbris,
carbonaceous films, flute marks, load
casts, snd o0l marks. Sandstone beds
typically include incomplete turbidite
sequences and are Jocally organized into
thinning-upward cycles consisting of
amalgamated sandstone and gritty
sandstone progressively overlain by
thinner and fewer amalgamated
sandstone beds {nterbedded with
siltstone and mudstone. By hand-
specimen inspection, sandstone
comprises moderatsly sorted subangular
to subrounded clasts of chort, quartz, and
rock fragments. Sifistone is yellowish-
brown-weathering, olive to gresnish
gray, mostly thin bedded to laminsted,
and grades to very fine grained
sandstone.  Siltstone includes locally

common plant debris. Mudstone is
medium dark gray to medium greenish
gray, mostly thin bedded, very silty and
vary sandy in part, and locally includes
sendstone partings. Conglomerate is
framework supported and consists
mostly of well-rounded clasts that range
from granule to cobble size but are
mostly pebble size. Clasts making up
conglomerate are mostly chert but
include common various silicified
aphanjtic rock fragments, mafic igneons
rock fragments, and carbonate-rock
fragments.

Cobblestone sandstone unit
inclndes distinctive iron-stained and
granule- to small-pebble-bearing shale,
mudstone, and siltstone. Some outcrops
of pebbly strata are deeply iron stained
with goethile coatings that give some
beds a metallic sppearance. Clasts in
pebbly beds are scattered, well rounded,
percussion marked and mosty chert and
mafic ignecus rock. Iron-steined and
pebbly units include ironstone lenses.
Unit ncludes some thin beds that are
ough, fisgile, and carbonaceous

KMaf Arctlc Foothllls Assemblage (Lower

Cretaceous to Mississipplan)—
Asgsemblage comprises seven
previously recognized map units
(Kolley, 1988) that are found in Arctic
Poothills (Wahrhaflig, 1965) of central
Brooks Range. Assemblage consists of
coquinoid limestone (Lower
Cretaceous), undivided Upper Jurassic
and Cretaceous strata, mafic igneous
rocks (Jurassic), Permian and Triassic
chert, the Nuka Formation
(Mississippian and Pennsylvanian),
muble, and melange.

Fragmentary evidence provides
basis for inferring stratigraphic and
structural relations within Arctic
Foothills asscmblage in Chandler Lake
quadrangle. Contacts between units
within azsemblage are not excensively
exposed in Chandler Lake quadrangle.
However, distribution over an area
greater than 2,590 km? of assemblage
that comprises units that collectively
may be as thin as 610 m infers shallow
dip or structural repetition; steep dips
and fold- and thrust-belt setting of the
Arctic  Foothills makes latter
interpretation more likely.

Stratigraphic relations between all
of umits within Arctic Foothills
assamblage in Chandler Lake quadrangle
are not clear. Most of the Arctic
Foothills assemblage probably is
structurally rcpested complexly
deformed and tectonically disrupted
depositional sequence consisting of



Permian to Triassic chert contaiming
intrusions and possibly interbeds of
mafic igneons rocks overlain by Upper
Jurassic to Lower Cretaceous sirata.
Stratigraphic relations between this
depositional sequence and the Nuka
Formation, marble, coquinoid
limestone, end melange are 10 differing
degrees uncertain, The Nuka Formation
and marble could be metamorphic
equivalents of one another. Melange
consists of structural blocks of Arctic
Foothills assemblage in sheared matrix
of Upper Jurassic to Lower Cretaceous
strata, mostly shale. Most of melange
is extreme case of structural disruption
of depositional sequence that makes up
most of Arctic Foothills assemblage but
locally blocks of coquinoid limestone
sre fourd in the melange.

Blocks of coquinoid limestone unit
probably are tectomically derived from
strata adjacent to Arctic Foothills
assemblage. Arctic  Foothills
assemblage structurally overlies Upper
Devonian to Lower Cretaceous sequence
of strata that is not intruded by mafic
igneous rocks that are found in
overlying Arctic Foothills assemblage.
Along upper Peregrine, Cobblestone,
May, and Tiglukpuk Creeks, blocks of
coquinoid limestone in Arctic Foothills
sssemblage crop out within 0.6 km and
less than 150 m structurally above strata
from which blocks were likely derived.

Structural and stratigraphic
relations of umits of Arctic Foothills
assemblage exposed in Killik River
quadrangle adjoining to west support
inferred stratigraphic and structural
relations in Chandler Lake quadrangle.
Contacts between equivalents of
Permisn to Triassic cherts and Upper
Jurassic to Lower Cretaceous clastic
rocks in Chendler Lake quadrangle are
exposed in Killik River quadrangle.
Chert, locelly extemsively intruded by
mafic igneous rocks in the Chandler
Lake quadrangle, unconformably
underlies Upper Jurassic and Lower
Cretaceous clastic rocks. A regional
sole thrust underlies chert and mafic
igneous rocks; subsidiary thrusts
produce imbricate blocks of both (1)
chert and mafic igneous rocks and (2)
chert and mafic igneous rocks and Upper
Jurassic to Lower Cretaceous clastic
rocks.

Tectonic blocks of coquinoid
limestone unit (Lower Cretaceous-
Valanginian) are present in melange in
Arctic Foothills assemblage. Coquinoid
limestone is found as slabbly blocks
indicated by  on geologic map in
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highly sheared and disrupted Upper
Jurassic and Cretaceous shale and
sandstone.  Blocks are typically
brownish gray and reddish-brown-
weathering limy siltstone, mudstone,
and impure limestone including
sbundant bivalves, typically Buchia
sublaevis, algae, and shell hash. See
description of coquinoid limestone unit
(Kel) for additional lithologic
description.

Undivided Upper Jurassic and
Cretaceous strata (Kelley, 1988) unit
consists of variety of bedded clastic
rocks of uncertain aggregats thickmess.
Patton and Tailleur (1964, p. 447)
reported between 550 m and possibly
670 m of Berriasian and Valanginian
strata in undivided Cretaceous and Upper
Jurassic strata unit used here. Unmapped
structural complexity, generally poor
and discontinuous exposure, lack of
reliable marker beds, and poor
biostratigraphic contro} limit accurate
estimation of thickmesses.

Upper Jurassic and Cretaceous
strata (Kelley, 1988) comsists of four
recognizable facies, which are: (1)
sandstone and shale, (2) conglomerate,
(3) tuffaceous sandstone, and (4)
volcaniclastic breccia. Sandstone and
shale facies makes up the bulk of the
unit and ranges from shale with
subordinate rturbidite sandstons to
amalgamated wrbidite sandstone with
subordinate shale. Sandsione and shale
facies includes the Okpikruak Formation
(Patton and Teilleur, 1964). Undivided
Upper Jurassic and Cretaceous strata unit
probably includes unrecognized
exposures of the Torok Formation and
Fortress Mountain Formation that
probably unconformably overlay
Okpikruak Formation and other
elements of the Arctic Foothills
assemblage; structural mixing and poor
exposure make these outcrops difficult
to recognize. Undivided Upper Jurassic
and Cretaceous strata unit as used herein
also probably includes tectonically
detached and unidentified shale and
sandstone that was originally in
depositional continuity with coquinoid
limestone unit.

Sandstone and shale facies is
mostly light-olive-gray and greenish-
gray sandstone, siltstone, mudstone,
and shale. Sandstone is mostly medium
to fine gramed subangular to subrounded
ard composed of quartz, feldspar, chen,
and greenish-gray rock fragments in
chloritic matrix. Grain boundaries are
typically obscure in more mamix.rich
sandstone. Graded bedding and



incomplete turbidite sequences are
common. Wood debris, prod marks,
flute casts, and load castz re commion.
Sandstone is locally conglomeratic with
granules of mainly chert and sphanitic
rock fragments.  Facics includes
medium-greenish-gray  siltstone,
mudstone, and shale.

Conglomerate facies includes
framework-supported conglomerate
typically found as beds and lenses in
association with turbidite sandstone.
Conglomerate is composed of well-
rounded to subangular granules and
small pebbles of quarz, chert, and rock
fragments. Chert includes greenish-
gray, light-gray, and dasrk-gray
varieties. Most rock fragments are
greenish gray to dark gray, sphanitic,
and silicified Framework-supported
conglomerate is also typically found in
isolated bodies, some of which appesar
to fill channels cut in sandsione and
shale. Isolated outicrops of heterolithic
conglomerate include subrounded to
subangular pebbles of greenish-gray and
various-colored chert, yellowish-gray-
weathering silicifted limestone or
mudstone, and organic shale,

Tuffaceous sandstone facies is
postly grayish-green fine- to coarse-
grained tuffaceous sandstone and
interbedded silistone and shale. Most
grain boundaries in mffaceous sandstone
are indistinct. Sandstone is typically
very chloritic. Sandstone includes
chloritized rock fragments and tocally
relict glass-shard textures in thin
section. Bedding ranges from 0.15 to
0.3 m thick and is commonly graded but
also massive or obscure. Chlorjte
development and prain obliteration is
especially prominent along broken and
slickensided surfaces. Tuffaceous
sandstone is interbedded with greenish-
gray to olive-gray to medium-dark-gray
siltstone and shale.

Volcaniclastic breccia facies
includes grayish-green breccia and
grayish-green graywacke. Breccia is
composed of mostly granule to pebble-
size clasts of pgreenish-gray rock
fragments in grayish-green chloritic
matrix, Breccies are both framework
and matrix supported. Volcanic rock
fragments are mostly chloritized
aphanitic rock fragments, but some
fragments include fine-grained
plagioclase laths. Few claste arc of
vesicular and amygdaloidal mafic
igneous rocks. Scattered chert clasts are
found locally in breccias. Matrix of
most breccias is typically dense feltsd
mess of chlorite.
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Mafic igneous rocks (Jurassic)
(Patton ardd Taillour, 1964) Jocally make
up large part of Arctic Foothills
assemblage. Some are sills, although

mozt =re podlike rnasm in structurally

disturbed comtact with_ their host rock;
undisturbed chilled marging are rare.
$.W. Karl (oral commun., 1986) reports
observing pillow structures in mafic
igneous rocks on Tigiukpuk Creek.
Outcrops of mafic igneous rocks are
typically poor and scattered and
indicated on the map by an  within

"Arctic Poothills assemblage.

Mafic igncous rocks include dark-
greenish-gray, olive-gray, and light-
olive-gray rocks with = variety of
textures. Most rocks are fine gruned
and equigranular, but thc unit also
includes saphanitic, porphyritic, and
coarse-grained varieties. Porphyritic
varieties include plagivclase laths in a
grayish-green groundmauss of chloritized
mafic minerals, mostly pyroxene.
Some varieties have diabase lexture.
Some are amygdalmdal and vesicular.
Some are mutoclastic, consisting of fine-
grained to ephanitic clasts in crystalline
groundmass of similar apparent
composition.

Permian and Triassic chert Is widely
distributed within Arctic Foothills
assemblage in Chandler Lake
quadrangle. Patton and Tailleur (1964,
P- 439) reported ribbon chert bodies as
thick as 90 m in Chandler Lake
quadrangle. Although structural
complexity, poor and discontinuous
outcrop, and pgeneral lack of
stratigraphic control from outcrop to
outcrop, limit confidence in estimating
thickness of Permian and Triassic chert
unit, chert appears to be as much as 150
m thick east of Anakwvuk River and
appears in general to thin esstward
toward Cobblestone Creek area (Kelley,
1988). Chert iz present as structural
blocks that renge from hand-specimen-
size clasts in melange to large blocks
that probably include original
depositional thickness of chert.

_ Localities are indicated by s A within

Arctic Foothills usemb&age on mapy
Chert found. within Arctic Foothills
assemblage is radiolarian ribbon chert.
It is medium light pray, prayish green,
very light gray, and moderate yeliowish
green to grayish green, very finely
laminated in part, locally obscurely
graded, evenly parallel bedded, and
found in beds that range from 2.5 to 15
¢m thick with most beds between 5 10 6
em thick. Radiolarians are locelly
ebundant end especially conspicuous in
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Caquinoid

light-greenish-gray chert. Siliceous
shule snd black-carbonaceous shale
partings, some of which are locally
doeply irom stained on weathered
surfgces, are present between chext beds.
Chert is locally very limy suggesting
alterstion from carbonate protolish

The Nuka Formation
(Mississippian and Pennsylvanjan)
(KMaf, part) is found within the
gastern part of Arctic Foothills
assemblage. Pormation consists of
sandstone and limestone. Sandstons is
light gray © yeilowish gray, and fine to
very coarse grained but mostly coansc lo
very coarse grained. Sandstone iz
composod mostly of subangular quartz
end foldspar, most of which appears to
be microcline, Glanconite is abundant
acoeasory mineral locally, Limestone Is
Light 1o light medium gray, very coarse
grained o fine grained, and composed
maostly of crinoid debris and lime mud
Limasione it thin bedded mnd cross
bodded, Outcrops of the Nuka Formation
mre small, poor, and typically rubbly.

Marble is found in a few isolaled
wnd scattered outcrops within westam
part of Arctic Foothills assamblage.
Marble is light gray to light yellowish
gray, mostly cosrsely crystalline, but

to medium-grained limestone.
olict thin bedding locally present.
Ontcrops are friable weathering. highly
fractored, and robbly. Some parts of this
unit consist of friable-westhering
muxiures of large smgle-crystal calcita
griing in recrystallized finer grained
matrix, possibly recrystallized encrinite
limestone.

Melange is found extensively
within Arctic Foothills assemblage wnd
consists of blocks of Permian and
Trisasic ribbon chert, mafic igneous
rocks, Juressic and Cretaceous
sandstone, coquinoid limesione, and
probably marble in thoroughly sheared
sod disrupted matrix of greenish-gray
and olive-gray shale and mudstone,
Matrix and sandstone blocks are

ishable from strata elsewhere
astigned o the undivided Upper Jurassic
saxd Crotaceous strata map onit
limestone umlt(Lower
Cretaceous, Vtunginln).——[n the
Chandler Lake quadrangle, Unit is found
i dopasitional contact with the Omk
Formation {(JVos, part) and the
wndivided Otuk and Shoblik Formations
(JRas), md also ss tectonic blocks in
melange in Arctic Foothills
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with the Otuk Formation and the
undivided Otuk and Shublik Formations.

Unit s typically brownish-gray
and reddish- bmwn-wuthcﬂng limy
siltstone, mudstone, and impure
limestone comprising abundant
bivalves (typically Buchia sublaevis)
algae, and shel]l hash.  Outcrops
typically weather to slabby blocks.
Surfw pn-pmdim!n to bedding have
plicate differential-
weathering pattern reflecting deposition
as Mlmd algal mats.

i patiems
large numbex of whole or nearly whole
bivalve valves that made up slgal and
shell mats from which rock likely
formed
vk (Jurassic and Triagsic) and
Shublik (Triassic) Formatfons,
undivided—Unit is equivalent to thres
map units used by Kelley (1988)—the
Otk Formaton (see also Mull and
-others, 1982), the Shublik Formation
(sce alzo Patton and Tailleur, 1964), and
the "Owmk and Shublik Formations
undifferentisted." Probable overall
thickness of umnit, based on outcrop
width and dip ss measured on the map
and sections of the Omk Formation
measured by Bodnar (1984, fig. 10), is
shout 130 m. Unit includes stuchrslly
induced variations in thickness.

Map units rocognized in previous
mapping but combined here have
restricted distributions (Kclley, 1988).
The Shublik Formation as used in thiz
report is restricted 10 outcrops east of
the Ansktuvuk River, The "Omk and
Shublik Formations, undifferentisted”
crops out along range front between
Anaktuvuk River and Cobblesione
Creek. The Ouk Formation as used in
this report crops out along range front
west of Anakruvuk River and i isolated
outcrops along Ekokpuk Creek in
southwesiern part of quadrangle.

The Otuk FPormation(J hos, part)
consists of (ascending) shale, chert, and
limestone mecmbers, and the
Blankenship Member, Shalc member
comprises dark-gray, grayish-black, and
greenish-gray shale and mudstone, thin
beds of dark-gray limesione, and dark-
gray to black chert. Much of shale
member has sooty appesrance in
outcrop and iz Jocally phosphatic.
Chert member is charscterized by dark-
gray to black chart, silicifiad micritic
limestone, and dark-gray to black, soft,
sooty, silty shale. Chert in chert
member is rhythmically bedded, thin
bedded, laminated in part, and locally



fossiliferous contsining abundant
Halobia and Monotis. Limestone
member is mainly rhythmically
interbedded yeliowish-gray, light-
brownish-gray, and ten-weathering,
dark-gray, fine-grained and very impure
fimestone with partings and interbeds of
dark-gray and black shale. Limestone
member includes coguina composed
mostly of Monotix and Halobia. The
Blankenship Member is mostly dark-
gray to black carbonaceous shale with
brownish-gray-weathering pliable
laminated oil shale and thin chert
interbeds.

The Shublik Formation (JTos,
part) is mostly shale and impure
limestone, Shale it mostly dark to very
dark gray, soft, sooty, and fissile in part
with paperlike weathering character.
Shale is in part calcarecus, end includes
apatite concretions. Limestone is dark
gray, medium dark gray, and brownish
gray. Limestone typically resistant to
weathering and lighter shades of gray
than associated shale and includes
abundant thin-shell bivalves including
Halobia and Monotis. Unit includes
ferruginous-weathering shale aad
mudstone, and Yyellowlsh-gray-
weasthering silicified beds that grade
into the Otk Formation (JThos, part)

Sikslkpuk Formation of Mull and

others (1987) (Permian)—The
Siksikpuk Pormation of Mull and others
(1987) used in this report is consistent
with type section of Patton (1957),
usage of Patton and Taillewr (1964), and
age of Siok (1985) and Mull and others
(1987). Patton (1957) first suggested
name "Siksikpuk Formation" for
outcrops of Lower(?) Permian strata
along Skimo and Tiglukpuk Creeks in
central Chandler Lake quadrangle.
Patton and Tailleur (1964) subsequently
traced their Siksikpuk Formation across
Chandler Lake quadrangle referred to
formation as Permian(?) in age. Mull
and others (1982, p. 357) stated that the
Siksikpuk Formation is Penmsylvanian,
Permain, and Early Triassic in age based
on fossil collections from widely
scaitered localities. Siok (1985, pl. 7)
reportad Barly Permian fossils in two
measured sections of his Siksikpuk
Formation along range front between
Confusion and Firestone Creeks in
Chandler Lake quadrangle. Mull and
others (1987) etratigraphically
restricted their Siksikpuk Formation to
Permjan strata in Killik River
quadrangle sdjacent and west of Chandler
Lake quadrangle.
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The Siksikpuk Formation of Mull
and othors (1987) is between 61 and 175
m thick. Patton and Tailleur (1964)
reported between 61 to 107 m of wmit in
Chandler Lake quadrangle, where Siok
(1985) reported 175 and 145 m from
measured sections. Top of the
Siksixpuk Formation of Mull and others
(1987) is not exposed in either saction
measured by Siok (1985) but outcrops of
overlylng Otuk Formation are found
near top of both measured sections.

The Siksikpuk Formation of Mull
and others (1987) in Chandler Lake
quadrangle consists of three lithofacies
(Kelley, 1988). These lithofacies are
end members of continuum partially
obscured by erosion. Lithofacies 1 is
found along range front between west
boundary of map erea and Anektuvuk
River. Lithofacies 2 is present east of
Nanushuk River ulong range front
Lithofacics 3 is found near head of
Ekokpuk Creek in southwestern srea of
map.
Lithofacies 1 is mostly mudstone
and siltstone with smaller amounts of
shale, and limestone. Mudstone and
siltstone are variegated reddish brown,
grayish red, light to dark greenish gray,
and medium dark gray to black,
laminated in part, thin to medium
bedded, calcareous in part with
gradational relations to very silty and
shaly limestone, Jocally reddish orange
weathering, and locally pyritic.
Mudstone and siltstone includes barite
veins end nodules, carbonate nodules,
and reddish-orange claystone partings
and thin interbeds. Limestone is
medium dark gray to black, very impure,
very shaly and silty, and locally
fossiliferous. Shale is black to dark
gray, fissile, and sooty in part. Shale
includes siltstone and mudstone
partings. Lithofacies includes medium-
dark-gray to black and greenish-gray to
dark-greenish gray, wispy, laminated,
and resistant siliceous mudstone
resistant to weathering.

Lithofacies 2 is mostly shale and
mudstone with smaller amouats of very
impure limestone. Shale and mudstone
is medium gray, black, dark greenish
gray, fissile in part, silty in part, and
calcareous in part. Lithofacies mncludes
soft fissile dark-gray to black shale and
sooty silty mudstone with obscure
bedding. Mudstone and shale includes
prominent barite nodules with radiating
crystal structure and barite veins.
Limestone makes up very small part of
aection and typically is very impure,
mostly shaly, and nodularform. Some



of limeswone beds are ferruginous
weathering. Siok (1985) reports
Zoophycos on bedding surfaces near
base of section.

Lithofacies 3 is siltstone and shale,
Siltstone is light gray, dark to very dark
gray, and brownish gray and is
characterigtically, hard, siliceous, very
uniform in texture but with faint eolor
laminations, conchoidal fracturing but
bocky weathering, thin to medium
bedded, and partly rhythmically bedded.
Siltstone grades to porcslaneovs chert,
Shale is dark gray lo black. soft. sooty
in pest, and poorly exposed. Barite
concretions and veinlats a8 much as 7§
num m greatest dimension are rare

Sadlerochit Group (Permian)—Only

the Permian (including the basal) part of
the Sadlerochit Group is present in msp
wen. Slablike bodies of Sadlerochit
strata as thick es 15 m thick are found
within imbricate fault blocks composed
mostly of carbonate strata of the
Lisburne Group east of and adjacent o
head of Nanushuk River. Strata in the
Sadlerochit Group are mostly siltstone,
sandsione, and mudstona.  Silistons and
mudstone are reddish brown, iron oxide
cemented, and deeply iron steined on
wanthered surfaces. Greenish-gray
varieties of siltstone and mudsione
without much iron stain also are present
in group. Sandstone is very fine to fine
prained, ripple-scale cross bedded, and
grades to siltstone. Group includes
coquina of brachiopeds, gastropods,
echinoderm debris, bryozoans, and shell
debnis. Large Zoophycos sre pregent

Lisburne Group (Mississlppian)—

Map unit only discriminates two of
three map units proviously recognized
in Chandler Lake quadrangle by Kelley
(1988). Previous mapping showed
distribution of (1) platform carbonate
rocks of the Alapah snd Wachsmuth
Limestones, (2) prominent shaly
intervals within platform carbonate
strats, and (3) chert replacement of
greatly thinned section of platform
carbonate strara.

Strata of the Lisburne Group in
Chandler Lake quadeangle are herein
mapped as undivided Alapsh and
Wachsmuth Limestones, The Lisburne
Group here also includes two facies that
Mull and others (1982) previously
identified as part of the Kuna Formation,
These shale and chert facies were
identified—but not sssigned to the Kuna
Formation—in previous mapping
(Kelley, 1988). In this repont, chent
facies is shown as separate méap unit
(Mawc) within the Listarne Group and
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shale facles is described, but not
differentiated from, undivided Alapah
and Wachmuth Limestones (Maw).

Chert facies (Mawc), whose atrata
sre here geographically restricted from
the Kuna Formation is regarded ag part
of undivided Alapah and Wachsmuth
Limestones because bedding
characteristics and likely protolith of
these strata are more akin to platform
carbonate strata than strata assigned
slsewhere 1o the Kuna Formation. Chert
facies is commonly massive bedded,
wheress very prominent bedding,
ranging from rhythmic to uneven, is
characteristic of the Kuna Formation.
Protolith in choert facies at least in part
i8 very coarse grained grainstone more
typical of platform carbonate sirats than
the fine-grained clastic sirata, possibly
mudstone turbidites, the most likely
protolith of ruch of the Kuna
Formation,

Although not included within the
Kuna Formation, chert facies in
Chandler Lake quadrangle is probably
part of regionsl transition from the
Alapah and Wachsmuth Limastones to
the Kuna Formation. Transition is from
shelf carbonate rocks on northeast o
chert and poseibly to the Kuna
Formation on southeast and takes place
across linear zonc that extends
southeast from range front in Outwash
Creek area about 80 km west of Chandler
Lake guadrangle, through Ekokpuk
Creek ared in southwestern Chandler
Lake quadrangle, and thence south of
Doonerak Mountain, sbout 16 km south
of Chandler Lake quadrangle. In
transition zone, the Listarne Group is
anomalously thin. Chert replaces
grainstone and wackestone in Qutwagh
Creck ares, cspecially silica-spiculitic
limestone, and greinstone and
wackestone in the Bkokpuk Creck area.
Bedded chent of the Kuna Formation is
found on uppar Otk Creek, shout 24 km
west of Outwash Creek st range front,
and probably is facies southwest of
chert facles inm Chandler Lake

" guadrangle.

Stata comprising shale facies
(Kelley, 1988) sre here geographicafly
restricted from the Kuna Formation a3
previonsly assigned (Mull and others,
1982) because exposures of facies Jack
lateral persistence, consistent
stratigraphic position, or unique
lithology. In cxtemsive exposures of
the Lisburne Group northwest of
Anaktuvuk Pass, two intervals of shaly
facies are found, separoted by as much as
120 m of the Alapah Limestone. Upper



Maw

interval is wansitional into Permian
shale of the Siksikpuk Formation of
Mull and others (1987) and lower
interval was previously identified as
black chert and shale member of the
Alepah Limestone (Patton and Tailleur,
1964, p. 419). Lower interval, which is
locally phosphate bearing, does not
have locally persistent stratigraphic
position probably duc to intertonguing
of subtlc facies. Not all workers
recognize interval in lower pant of the
Alapah Limestone lithologically
distinctive enough to be indiceted in
measared seclions; along Skimo Creek,
Patton and Tailleur (1964) reported
lower shaly interval within the Alapah
Limestone, whereas Armstrong and
Mamet (1977, pl. 40 and A1) failed to
recognizo samc interval as distinctive in
measuring the ssme seclion

The Lisburne Group in Chandler Lake
quadrangle consises of:

Alapab and Wachmuth
Limestones, undivided
(Mlselsslpplan)—Mostly light-
brownish-gray packstones and
wackestones composed of bioclastic
framework clasts and interstitial lime
mud; sbundantly fossiliferous including
brachiopods, foraminifers,
echinoderms, corals, bryozoans, and
gastropods. In most places, clastic
chatacter of limestone is apparent, but
dolomitization obscures grain fabric,
Bedding ranges from thin to massive
and includes cross-bedded and cross-
laminated beds. Dark-gray shale,
carbonaccous limestone, shaly
limestone, and' limy shale make up
between 10 and 30 percent of section.
Dark-gray to light-medium-gray chert is
present es nodules and nodularform
beds,  Ferruginous-weathering &nd
ospecially fossiliferous beds crop out
necar base of the Wachsmuth Limestone
(Maw, part). Undivided Alapah and
Wachsmuth Limestones is about 1018 m

thick (Bowsher and Dutro, 1957;
Armgtrong and Mamet, 1977, and
Armstrong and Mamet, 1978)

throughout quadrangle except in
Bkokpuk Creek area, southwest of
confluence of Ekokpuk Creek and John
River, and between John River and
uppor Inukpasugruk Creek where
Lisburne strata are hundrods rather than
thousands of feet thick,

Very dark gray to medium-dark-gray
argillaceovs limestone, limy shale, and
nodular chert ere found in lower part of
the Alapah Limestone (Maw, part).
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Mk

Kayak

Beds include abundant phosphatic
nodules and (or) ooids. Most of
fimestone and limy sheale is fine-
grained, carbonaceous, thin bedded to
laminated, and platy weathering.
Carbonaceous shale partings are
common. Some outcrops have sooty
carbonaceous bloom on weathered
surfaces, Facies grades to medium-gray
bioclastic limestone and dolomitized
limestone. Mull and others (1982)
previously assigned shale facies
described in this report to easternmost
tongue of black chert and shale facies of
ths Kuma Formation

Locally, this undivided uomit is divided
into:

Chert facles—Unit comprises
mostly very dark gray to black chert.
Chort is dense, nearly opague, mostly
massive, &nd conchoidal fracturing.
Outerops of chert are typically highly
fractured and while quartz veined. Chert
wmecludes locally abundant medium-light-
gray dolomitized mijcrite to very coarse
grained grainstone in lenses, layers of
dark to very dark gray argillaceous
silistone and medium-gray limestone,
and faint wispy structures, which may be
relict bedding, Chert facies is
replecement foature of anomalously thin
parts of undivided Alapah end Wachmuth
Limestones
Shale (Lower
Mississipplan)—Formation is
predominantly shale with interbedded
bioclastic limestone and finely
crystalline limestone, Shale is dark
grey to grayish black, carbonsceous,
generally micaceous and fissile, clayey
to very silty, and soft to brittle.
Formation is not resistant to weathering
in comparison to overlying and
wnderlying formations. Shale grades to
mudstone and siltstone and includes thin
quartz-rich and commonly bioturbated
sandstone beds ncar base of formation.
Bioclastic limestone beds are generally
less than 1.8 m thick and composed of
reddish- and yellowish-brown-
weathering accumulations of megafossil
hash including abundant crinoid parts
with smaller amounts of brachiopod,
bryozoan, and corsl debris.
Argillaceous limestone consists of fine-
grained crysialline limestone that is
dark-gray to  grmyish-black,
carbonaccous, end generally resistant to
weathering. Reiser and others (1979)
report beds of andesitic wff and volcanic
conglomerate in the Kayak Shale ar the
head of Inukpasugruk Creek. Formation



ranges in thickness from 82 to 265 m
thick, The Kayak Shale is a rogional
decollement zone (Kelley and Bohn,
1988) and ranges radically in apparent
rather than true depositjonal thickness.
Where ths formation is best exposed and
least disturbed, it is about 171 m thick

MDku Kanayot Conglomerate (upper part)

(Lower Misslssippian? amd
Upper Devonian)~Unit consists of
the Stuver Member (Upper Devonian and
Lower Mississippian) (Bowsher and
Durro, 1957; Nilsen and Moore, 1982,
1984; Nilsen and others, 1980, 1981;
snd Porter, 1966), the Shainin Lake
Member (Upper Devonian) (Nilsen and
Moore, 1982, 1984; Nilsen and others,
1980, 1981; Nilsen, 1981;), and sirata
mapped as the "upper part of the
Kenayut Conglomerate”
(Mississippian? and Devonian) by
Kelley (1988). Thicknass of unit in
map ares is uncertain but probably
ranges between 760 and 305 m.

The Stuver Member (MDke, part)
of the Kanayut Conglomerate exiends
from Chandler River to east boundary of
quadrangle and from Toyuk Mountain
thrust 1o range front (Kelley, 1988).
The Stuver Member changes facics in
south and southwest part of guadrangle.
Latorally equivalent map unit, which
includes the underlying Shainin Lake
Member, is abour 305 m thick in
southeagtern part of quadrangle (Kelley,
1988).

The Stuver Member comprises
sandstone, siltstone, conglomerate, and
shate. Variously iron-stained sandstone
ranging from very fine greined o very
coasse grained and conglomeratic,
orthoquertzite to guartz-rich sandstone
i8 principal rock rype. Sandstone
consists of very light gray quartz, chen,
and siliceous rock fragments.
Sandstone beds are ag thick as 1 m thick
and typically sre found as elements of
fining-upward cycles. Cross bedding is
common in the sandstone. Member
includes conglomerate consisting of
granvles and small pebbles of chert,
quartz, and siliceous rocks typically in a
matrix of quartz sandstone. Member
algo includes dark-gray to grayish-black
shale and argillaceous siltstone which
are micaceous, very silty, and sandy.
Siltstone and shale grade to silty
sandstons, The Stuver Member contains
Dovonian and Early Misaissippian(?)
plant foseils.

The Smver Member locally includes
Lower Mississippian(?) grayish-black
to dark-gray shale in its uppermost part
(Kelley, 1988). Lower Mississippian(?)

16

shale is carbonaceous and inclwdos plant
debris. local ironstones and partings of
siltstone, and very fine grained
quartzose sandstone. Dark-gray
commonly carbonacecus shaly quariz
sandstong beds are found as weathering-
resistant tabular bodies in Lower
Mississippian(?) shale. Lower
Mississippian(?) shale is exposed along
outcrop belt of the Stuver Mamber
oxtending from T. 15 S., R. 7 E, weatl
across Nanushak River and head of
Alapah Creok to Kanayut River. Other
outcrops are present m T. 13 8., R. 6 E
between Erratic Creek and Nanushuk
River end T.158..R.7E,

The Shainin Lake Member (MDku,
part) of the Kanayut Conglomerate
underlies tho Smiver Member and has
similar arcsl extent to the Stuver
Member. The Shainin Lake Member
extends from east side of Chandler River
1o east boundary of quadrangle and from
Toyuk Mounain thrust to range front
(Kelley, 1988). The Stuver Member
changes facies in south and southwest
parte of quadrangle, ar least in part by
wedge out. Locally, southward thinning
in the Shainin Lake Member is abrupt
(Kelley, 1984b). Mapping further
suggests that the Shainin Lake Member
thins and probsbly wedges out in
northeast part of quadrangle.

The Shsinin Lake Member
comprises mostly conglomerate and
sandstope, Conglomerste is a8 much as
half of member. Conglomerate is
principally framework supported and
composed of generally well-rounded
pobbles and cobbles of mostly chert,
quartz, and quartzite, Matrix of
conglomerate consists of quartz- and
chert-rich sandstone and granules.
Conglomerate crops out in hard and
registant intervals as thick as 4.5 m.
Conglomerate is typically silica
comented although calcarecus and lron
oxjde cements are present.  Sandstone is
hard, resistant, cemented to varying
degrees with silica, carbonate, and iron
oxide, end composed of moderately to
poorly sorted quartz, chert, and silicified
rock fragments, Sandstone beds are
cormmonly cross bedded, moderately to
poorly sorted, conglomeratic in part,
and include pebble trains. Much of

.conglomerate and sandstone s

organized into recognizable fining-
upward sequences. The Sheinin Lake
Momber includes reddish-brown,
greenish-gray, and dark-gray 10 grayish-
black, silty, sandy shale, siltstone, and
argillaceous sandstone in various
amounts,



Resiztant to crosion and cliff-
forming cheracter of the Shainin Lake
Member contrasts sharply with relative
recesslve outcrops of overlying and
underlying members of the Kanayut
Conglomerate. Additionally,
alternating recessive and resistant
weathering character of the shale and
sandstone making up members of the
Kanayut Conglomerate that overlie and
underlie the Shainin Lake Member,
contrasts with the massive-weathering
character of the Shainin Lake Member.

The "upper part of thé Kanayut
Conglomerate” of Kelley (1988)
(MDku, part) crops out in mountaing
east of Chendler River and south of
Toyuk Mountain thrust. Upper part of
the Kanayut Conglomerate is laterally
oquivalent to the Stuver and Shamin
Lake Members of the Kanayut
Conglomerate.

The “upper part of the Kanayut
Conglomerate” s used in Kelley (1988)
comprises sandstone, conglomerate,
and ghale. Sandstone is light byownish
gray, reddish brown, and light olive
gray. Sandstone is typically iron
stained to various degrees, cross bedded,
very fine grained to very coarse grained
but mostly coarse grained, and granular
conglomeratic in part. Sandstone
graing are mostly chert, quartz, and
silicic rock fragments. Conglomerate is
framework zupported and mostly
consists of granules mnd small pebbles
of chert, quartz, and siliceous rock
fragments. Sandstone end conglomerate
organized into fining-upward sequences.
Shale is dark gray, carbonaceous
locally, very silty, sandy, and iron
stained in part. The "upper part of the
Kanayut Conglomerate” is characterized
by iron-stained outcrops of
differentially weathering sandstone-
conglomerate intervals and shaly
intervals, One or more massive-
weathering intervals consisting of
amalgamated sandstone and
conglomerate are present, but generally
less than 60 m thick sand probably
discontinuous

Kanayut Conglomerate (lower part)

and Noatak Sandstone,
undlvided (Upper Devonlan)—
Uit consists of the Ear Peak Member of
the Kenayut Conglomerate (Nilsen and
Moore, 1982, 1984; Nilsen and others,
1980, 1981; and Nilsen, 1984) and the
Nostak Sandstone. Map information
. (Kelley, 1988) suggests undivided unit
may be as much a5 760 m thick and
thing abruptly 10 northeast, :
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The Ear Peak Member (MDku,
part) of the Kanayut Conglomerats {g
mostly shale, mudstone, sandstone, and
conglomerate. Shale Is reddish brownm,
grayish green, brownish grey, and
grayish black, typically very silty and
micaccous, and grades (o siltstone.
Sandstone is quartz rich and ranges
between orthoquartzite and quartz-rich
sendstone with various amounts of
silica, carbonate, and iron oxide
cements. Sandstoncs are granule to
pebble conglomerstic in part and grade
to conglomerate. Cross bedding is
common in sandstone beds and ranges
from large scale to ripple laminae,
Conglomerate is framework supported
with framework clasts comsisting of
granules, pebbles, and cobbles of
mostly quartz and chert. Sandsione
consisting principally of quartz and
chert make up the matrix {n
conglomerates. Principal rock types of
the Ear Peak Member typically are
organized into fining-upward cycles
wilh conglomerate or massive
sandsione at base grading upward to
finer grained and cross-bedded strata.

Lithology of the Ear Peek Member
varles scross map area, Sandstone ls
most abundant in north and east parts of
its outcrop ares, mostly north of the
Toyuk Mountain thrust. Dark-gray
shale is most sbundant south of the
Toyuk Mountain thrust fault.

The Noeatak Sandstone (Dklin,
part) iz principally sandstone and
mudstone. Pinkish-gray, light-
brownish-gray, and light-gray
calcareovs-cemented sandstone Is
typical. Sendstone is mostly fine to
coarse grained with scaftered granules
and small pebbles of quartz and chen
focally. Sandstone is laminated in part,
ranges from thin to thick bedded and in
part cross bedded. Load cests, marine
fossils, and scaltered plant debriz are
present locally in sandstone. Mudstone
is dark gray and brownish gray.
Principal distinguishing characteristics
of the Noatak Saadstone include;
pinkish-gray-weathering outcrops,
continuous and tabular-weathering beds,
moderate or good sorting, and carbonate
cement.

In Thibodesux Mountain avea, the
Noatak Sandstone is coarser grained
than elsewhere in map area and includes
possible evidence of nonmarine
sedimentation. The Noatak Sendstone
is highly iron stained, granular
conglomeratic containing granufes of
quartz, chert, and iromstone, and
includes conglomerate beds and lenses



Kanayut

Hunt

in Thibodeaux Mountain ares.
Formation includes deeply irom-stained
shale partings, prominent cross
bedding, and marine fossils in deeply
iron-stained lenscs. It also imcludes
possible palcosols, rain-print
structures, snd mud-cracks structures.
Conglomerate and conglomeratio
ssndstone are common in Thibodeaux
Mountain area. Sandstone/shale ratio
decreases to south and west of
Thibodeaux Mountain area.

The Noatak Sandstone is found
discontinuously in map area and
probably interfingers with the Hunt
Fork Shale locally, but structural
detachment (Kelley and Bohn, 1988)
and thrusting greatly obscure the
interfingering
Conglomerate (part) and
Noatak Sandstone, undlivided
(Upper Devonlam)—Thickness of
this map unit is very poorly constrained
but probably around 760 m.

Unit comprises sandstone, shale,
and conglomerate.  Sandstone is
typicelly reddish brown weathering,
reddish brown to brownish gray, iron
stained, thin to medium bedded, and
prominently cross bedded. Most
sandstone is fine to coarse grained,
moderately to poorly sorted, and granule
conglomeratic locally. Ferruginous,
silica, and carbonate cements are
present in sandstones in various
amounts {n different localities,
Reddish-brown and dark-gray shale is
very silty, sandy in part, carbonaceous
in part, and ferruginous in part.
Conglomerate is fremework supported,
granule to pebble m size, and composed
of chert, quartz, and silicic rock
fragments. The Stuver, Shainin Lake,
end Bar Peak Members of the Kanayut
Conglomerate are obscure, if present.

Dark-gray Lower Mississippian(?) shale .

is not present, or else unrecognized.
Much of this unit eppears transitional
into the Noatak Sandstone as mapped
elsewhere in this part of Brooks Range,
especially in southwestern part of map
area
Fork Shale (Upper
Devonlan)—Unit consists of
undivided wacke and shale members
(units Dhw and Dhs, respectively,
which ere mapped sepamely locally).
Thickness of undivided uait is uncertain.
Undivided unit comprises mostly
shale and sandstone, Shale is medium
dark gray and olive gray. Unit includes
argillite with poorly developed
cleavage. Most fine-grained and
argillaceous rocks have poorly
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Dhw

developed phyllitic sheen on pertings
and include sandstone partings mnd
interbeds. Sandstone is grayish green
and greenish gray, mostly fine to
medium grmnbd. micaceous, and nipple
cross bedded in part. Sandstone beds are
locslly graded. Much of outcrop, in
which the wacke and shale members are
vndiscriminated, is shaly streta
(indicated by short-dashed-line pattern
on map). Unresolved structural
complication precludes determining
whether shale member thickens or
wacke member wedges out Lo southwest:
shaly strata are more prominent in
southeestern parts of map area

On map, exposures of especially
shaly strata (shale? member) are
indicated by same mep pattern us for
shale member (Dhs) of the Humt Fork
Shale, but without contact boundaries or
map-unit symbols

Locally divided into:

Wacke member—Outcrop widths and
dip from previous mapping (Kelley,
1988) suggest that wacke member is
around 760 m thick. Wacke member
appears to thin to northeast.

Member consists of silistone,
mudstone, and sandstone, Siltstone and
mudstone ere greenish gray, brownish
gray, olive gray, and medium dark gray.
Siltstone snd mudstone are typically
brownish gray, yellowizsh brownish
gray, and hackly weathering.
Manganiferons filmg on weathered
surfaces ars common on siltstone and
mudstone. Silistone is very shaly and
mudstone gradez to siltstonme.
Sandstone is light to medium olive
gray, fine o medium grained, and
conglomeratic locally. Sendstone is
also commonly limonitic, ferruginous
weathering in part, and locally
fossiliferous. Conglomeratic sandstone
includes small pebbles and granules of
chert, argillite, and ironstone. Fossils
typically sre found In conglomeratic
lenses containing plant debris.
Sandstone beds are as thick as 0.9 m and
ranges from wackes containing quartz,
chert, mica, and aphanitic rock
fragments to quartzites composed of
quertz and chert. Unit highlighted by
small dot pattem on map. Load casts
and bioturbation are locally common.
Wacke member locally interfingers with
overlying Noatak Sandstone (Dkn,
part), but structural complexities
obscure gradational relations between
watke member and the Noatak (Kelley
and Bohn, 1988)



Dhs

Shale member—Ouicrop widths and
dips suggests thet shafo member atains
maximum thickness of 610 m and
probably thins to northeast (Kelley,
1988).

Membor comprises mudstone,
shale, and sandstone. Mudstone and
shale are medium to modium dark gray,
very silty, fissile, and interbeddod with
sendstone. Mudssons and shale grade to
siltstone, argillite, and slate.
Sandstone is brownish gray .and
greenith gray, fine to medium grained,
mastly fine grainad, laminated, low-
angle cross beddod, and wavy laminated
in part. Sandstone beds include ripple
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marks, load casts, and & few rip-up clasts
of derk-gray shale. Sandstones consist
of generally well-sorted grains of quartz,
chert, argillite(?), feldspay, and white
mijca.  Sandstone/shale ratios range
from 1:5 to 2:3. Unit is structurally
thickened and locally repeated by
imbricate fault blocks.

Member appears o be slightly
metamorphosed. Mudstone and shale
commonly have a poorly developed
axial-plare cleavage in cores of
mesoscopic folds.  Bedding and
clesvage surfaces have micaceous sheen
and shale and mudstone are gradational
to slate and argillite



