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GEOLOGIC MAP SYMBGOLS
Strike and dip of bedding
Strike and dlip of bedding where stratigraphic top Is known
Strike and dip of overturned bedding
Apparent strike and dip of bedding
Horizontal bedding
Strike and dip of cleavage

Strike of the axial trace and plunge of the axis of a farge anticline, dashed where approximately
located

Strike of the axial trace and plunge of the axis of a large synctine, dashed where approximately
located

Axlal trend of a small anticline
Axial trend of a small syncline

Contact, solid where known, dashed where approximately located, dotted whera inferred, querled
where questionable

Fault, sofid where known, dashed where approximately located, dotted where Inferred, queried
where questionable

Thrust fault, teeth on upper plate, solid where known, dashed where approximately located, dotted
where interred, queried where guestionable

Form lines, trace of bedding

Breccia zones
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DESCRIPTION OF MAP UNITS

Canning Formation (Molenaar, Bird, and Kirk, in press) Gray to brown and black, very fine- to
medlum- gralned, thin- to thick-bedded, Interbedded lithic sandstone, siltstone, shale, and minor
tuff and bentonite. Bourmna Intervals are varlable, shows evidence of shallowing-upward
depositional environments, Sandstone are petrographlically similar to those in the Arctic Creek
facles (Molenaar and others in press) of Alblan(?) age. The lower contact with the Hue Shale

(Molenaar and others in press) Is located whenever possible at the flrst up-section occurrence of
sandstone or siltstone turbidites.

Hue Shale (Molenaar et al In press) (formerly the Shals Wall member of the Sea Bee Formation of
the Colville Group) Multi colored organic-rich shale, siitstone, 1uff and bentonite. Distinguished
from underiying Pebble Shale by brightly colored (generally shades cf red, orange, and, maroon)
low rellef exposures, and the first upsection occurrence of bentonite.

Kongakut Formation

The Kongakut Formation (Detterman et al, 1975) Is a lower and upper Cretaceous sequence of shale,
siltstone and sandstone. The Formatlon Is divided tnto four members, In descending order: the Slitstone
member, the Pebbte Shale member, the Kemik Sandstone member, and the Clay shale member. Only the
Pebble Shale and Kemik Sandstone membsrs have been mapped [n the Sadlerochit Mountains.lt Is the
most distinctive unit In the formatlon, Is at least 160 maters thick and contains a manganese-rich zone near
the middle of the sectlon. Flattened, highly polished chert pabbles up to 2.5 cm In diameter and minor well
rounded quartz grains are present throughout the section. Clay ironstona nodules are also common. The
pebbie shale member has kttle fauna to offer as an Indicator of depositional environment. The paucity of
fossils Is Interpreted by Detterman et al (1975) as Indicating a deepwater, inhospitai environment. The
Kemik Sandstone member is mainly a fine-grained, medium- to thick-bedded subfeldspathlc quartz arenite
near the top of the member and is a feldspathic wacke in the lower part. White tripolitic chert grains and
pebbles are characteristic throughout the Kemik section. The Kemik contains sparse megafossil fauna
consisting of ammonites, pelecypods, belemnites, gastropods, and annelld worms (Knock, 1987). A
distinctive ammonite assemblage including Simberskites sp. indicates a Hauterivian (Early Cretaceous) age
(Mull, 1986). The Kemik Sandstone and Pebble Shale units occur above a reglonally extensive lower
Cretaceous age unconformity (LCU) (Cralg et al, 1985 and Mull, 1986) which cuts out stratigraphically
younger unitg to the east across the Sadlerochit Mountains. This resuits In the deposition of the Kemlk
Sandstone on succassively younger rocks to the east. For example, along the north flank of the Sadlerochit
Mountins west of the Nularvik River, Kemlk Sandstone was deposited on Kingak Shale of early Jurassic
age; and at Marsh Creek, 6 kilometers to the east, Kemik was deposited on the Ledge Sandstone member
of the Ivishak Formation of lower Triassic age. East of the Itkilyarlak River, Kemik was deposited on Fire
Creek Sandstone, the lower to middle Trlassic age member of the Ivishak Formatlon; and at Last Creek, still
farther to the east in the Sadlerochit Mountains, Kemik was deposited on sediments of the Shublik
Formation of upper Trlassic age.

Pebble Shaie Member Dark-gray to black shale and siity shale with locally abundant quartz and
black chert pebbles. Zones contalning clay Ironstone concretions commonly occur In weakly
recrystallized beds and lenses which display atleast some original sedimentary structures.

Kemik Sandstone Member Medium- to dark-gray slltstone and very fine grained sandstone with
common pabbles. Unit Is extensively burrowed. Consists In general of a lower thin- to medlum-
bedded, hummocky, cross stratified sandstone alternating with highly bloturbated muddy
sandstone, overlain by a unit composed of clean, cross bedded, concholdally fracturing sandstone
and muddy sandstone with vertical, U-shaped burrows. A basa! conglomerate commonly occurs
overlying the uncontormity (LCU) surface (Knock, 1987).
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Kingak Shale

The Kingak Shala (Leffingwell, 1919) consists primarlly of dark, noncalcareous shals, siitstone, claystone
and clay ironstone that ranges in age from Early Jurassic to Eardy Cretaceous (Valanginlan} and
conformably to disconformably overlies rocks of the Shubllk Formatlon, Karen Creak Sandstone and Kemik
Sandstone. The lowest part of the Kingak consists of up to 180 meters of fissile black shale that contains
abundant clay ronstone concretions locally. Overlying the basal shale unit Is a unit composed of at least
100 meters and possibly as much as 300 meters of dark gray, clay shale and claystone. The upper part of
this unit comalns beds and nodules of clay ironstone that weather to a characteristic brick red (Detterman
et al, 1975). The concretions In the Kingak commonly contain distinctive quarnz veining within the core of

the concretions a characteristic that may aid in the Identification of tha Kingak Shale where it is not
fossiliferous.

Kingak Shale Black fissle shale, and claystone that Is rarely slity, and contains some chert and
quartz pebbles tocally. Common clay lronstone concretions and Ironstone layers, that are typlcally
recrystallized. Ironstone rich layers weather to a brick red color. Unit contains a distinctive
assemblage of ammonites locally. Ironstone Is more common than in the Pebble Shale.

Shublik Formation

The Shublik Formatlon forms a distinctive and readily recognizabie unit in northern Alaska. In northeastsmn
Alaska, the unit occurs In a narrow belt along the nonth fiank of the Brooks Range and along the
Sadlerochit and Shublik Mountains. In structurally complex areas, the Shubllk may be missing, or
duplicated. In most of northeastern Alaska, the Shubllk Formation Is divided Informally into three members:
the basal member Is the siitstone member, an averlylng liImestone and dolomite member, averiain by a clay
shale mamber. The siitstone member Is composed predominantly of dark slitstone and calcareous siltstone
with a high organic content. The contact with the underiying Fire Creek Siltstone Member of the Ivishak
Formatlon is an unconformity and is marked by a thin but widely distruibuted chert pebble conglomerate
harizon that overlies siity shale of the Fire Creek. Calclte may constitutes between 20 and 40 psrcent of the
slitstone locally and Is of secondary origin (Detterman et al, 1975), Conformably overlying the basal
siitstone member i3 the limestone and dolomite member that contains many coquinite layers, most of
which contain signlficant amounts of phosphate. Calclte i3 the dominant component of rocks in this
member and constitutes as much as 90 percent of the rock. Secondary doiomlte Is present and may
constitute up to 20 percent of the rock locally. The clay shale member at the top of the formation is
predominantly a very fine-grained, silty, calcareous sandstone. The Shubllk Formation forms a widespread
sequence of rocks that ranges from 100 to 150 meters thick. Locally, structural duplication may account for
much thicker sactions.

Porositias In the Shublik Formation range from 5 to 30 percent (Jones and Spaers, 1976) and total organic
carbon contents range from 0.5% t0 2%. The formation has fairly good source rock potential and reservolr
potential. it has produced gas at the Kemik fleld and it Is part of the maln reservolr at Prudhoe Bay.

Shublik Formation Thin- to medium-bedded, fine- to medlum-grained, calcareous and slliceous,
phosphatic, sandstone interbedded with dark, sooty limestones and calcareous siltstona. The unit
Is very fosslliferous locally and forms subdued outcrops due to lts incompetent nature. Horizons
that contain abundant phosphate nodules weather a light blue color.



SADLEROCHIT GROUP (Detterman et al, 1975)
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The Ivishak Formation (Keller and others, 1961) is the upper-most formation of the Sadlerochit Group in
northern Alaska. The contact between the ivishak and the overlying Shublik Formation Is probably & minor
unconformity. Fossils from the upper-most lvishak and the towest Shubllk indicate that there was
apparently some local pre-Shublik erosion of the Ivishak section (Detterman et al, 1975).

The lvishak Formation s broken into three formal members in northeastern Alaska. The Fire Creek Member
consists of thin-bedded to massive, argillaceous sandstons slliceous slitstone and minor silty shale. Most of
the rocks are cemented by slilica, and secondary authigenic calcite has replaced the silica locally
(Detterman et al, 1975). Detterman et al {1975) believe that the silica content decreasss to the north in the
Fire Creek Membar. Mud lumps, worm trails and clay Ironstone concretions as well as flute and load casts
are common In rocks of the Fire Creek Member.

Conformably underlying the the Fire Cregk Member Is the Ledge Sandstone Member of the Ivishak. The
Ledge Sandstone !s a resistant, massive sandstone unit that forms prominent hogbacks ridges and questas
along the north flank of the Brooks Range and In the Sadlerochit and Shubllk Mountalns. The Ledge
Sandstone Member In outcrop averages from 15 meters thick near Wahoo Lake to as much as 120 meters
thick near the Alaska-Canada boundary. Thicker sections are known In the Sadlerochit Mountains (Harun,
1987). The Ledge Sandstone is primarily a clean, massive quartz arenite, that occurs In beds that range
from .5 to 3 meters thick. Locally the sandstone is conglomeratic, generally In zones In the upper part of
the member. A few thin slitstone and siity shale intervals also occur . Compositionally, the siitstones are
fine-gralned verslons of the sandstone with a sericitic clay matrix (Detterman et al, 1975). Chert forms
between 30 and 40 percent of the rock. Some of the chert Is highly weathered (trlpolitic). Tripolitic chert
grains are characteristic of this member. The composltion and sedimentary stuctures indicate a northerly
source area and the Ledge Sandstone unit becomes thinner and finer grained to the south. Reglonal
isopachs of the thickness of the Ledge suggest that t may have been deposited In several depositional
centers; one at Prudhoe Bay, one north and east of the Sadlerochit Mountains and a third near and to the
east of the Alaska-Canada boundary. Thick accumuiations of the Ledge Sandstone Member correspond o
these depocenters.

Contormably underlying the Ledge Sandstone Member Is the Kavik Member of the lvishak Formatlon. The
Kavik Member Is a recessive-weathering unit of slity shale and slitstone, that varles between 15 meters and
75 meters thick In undisturbed section to structuraily repeated sactions of over 250 meters thick.
Lithologically, the Kavik Member consists of thin-bedded, laminated, siity shale, siltstone and minor
arglllaceous sandstone. Quartz forms about 30 to 40 percent of the rock, generally in well-rounded grains.
Most of the sandstone layers are very fine-gralned quartz arenites with a clay-rich matrix.

Porosities In the Ivishak range between 2 and 10 percent for surface samples In the ANWR compared to
porosities as high as 30 percent for similar units at Prudhoe Bay. Jones and Speers (1976) suggest that the
average porositles In the Ivishak may Improve northward away from the mountain front. Therefore, there is
a high probably that good reservoir quality sandstones occur in the lvishak Formation.

The vishak Formation contains "dead" oil near the Nularvik River In the Sadierochit Mountalns (Gar Pessel,

personnel communication, 1885), it has produced gas at the Kavik field, and it contalns the main reservolr.
at Prudhoe Bay.

Fire Creek Member Fine- to medlum-grained, medium light brown to brown and gray, dark-brown
weathering, thin- to massive-bedded, convolute-bedded, quartz-lithic sandstone Interbedded with
dark-gray to brown very fine-grained siliceous siltstone and minor shale. The sandstone Intarvals
may comaln large crossbeds and may represent storm deposits. Shale and slltstone Intervals
contain abundant mudlumps and show signs of extensive bioturbatlon. Unit forms a distinctive
hump on top of the Ledge Sandstone. The contact between the Fire Creek and the underlying
Ledge Sandstone appears to be conformable and gradational.
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Ledge Sandstone Member Fine- to medium-grained, light gray to brown, bone to brownish
weathering, thin- to massive-bedded, well sorted, mature quartz sandstone. The sandstone
contains abundant pyrite locally. The pyrite occurs as blobs to ten mm in dlameter and as
diseminated concentrations. Layers of poorly sorted, coarse-grained conglomerate occur near the
top of the unit. Clasts in the conglomeratic iayers ranga up to 15mm in diameter and are
composed of gray and black chert and black shale in a clean quanz sandstone matrix. Unit Is thin
to massive-bedded and occurs in beds that range from 2 to 30cm thick that are graded locally.
Bottoms of some massive beds contain lobate bed forms. Some good porosity Is present in the
northem exposures in the Sadlerochit Mountains, where the unit contains dead oil. Contact
batween the Ledge Sandstone and the underlying Kavik Shale is conformable and Is marked by a
change in overall bedding character and decrease In grainsize of the sandstons. Thickness of the
Ledge Sandstone ranges up to 150 meters.

Kavik Member Dark reddish-brown to black and brown, bone weathering, fine- to very-fine
grained, thindaminated, to thin-bedded, and cross stratlfied, sandy slitstone and shale. Contalns
spheroldal-weathering sandstone clots locally. Some thin laminated, flaky, black shale occurs near
the top of the unit. Contains ripup clasts and pyrite concentrations as blobs and digseminations
along bedding surfaces. Often contains brachlopods and crinold debris and the trace fossll
zoophycus(?). Up to 15 meters thick locally.

Echooka Formation
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Conformably to disconformably underlying the Kavik Member of the Ivishak Formation is the Echooka
Formation (Keller and others, 1961). The Echooka has been subdivided into two members: the upper
Iklakpaurak Member and the lower Joe Creek Member. The |klakpaurak Member consists of a sequence of
orthoquanzite, quartztic sandstone and siitstone that form the main part of the Echooka Formatlon
(Detterman et al, 1975). The sandstones are generally dark, fine-grained quanz arenites. Quartz grains are
generally subround to subangular and are cemented by silica that has formed overgrowths. Calcite Is a
dominant cementing agent localty, and where calcite is the dominant cement, the rocks commonly contain
abundant glauconite. Siitstones and shales are essentlally fine-grained verslons of the quartz arenite with a
siliceous clay-rich matrix. The lkiakpaurak Member ranges from lass than 10 meters thick to as much as
110 meters thick In the central part of the Sadierochit Mountlans and it thins rapidly to the north.

Undenying the Iklakpaurak Member conformably Is the Joe Creek Member, a unit dominated by
calcareous siitstone, limy mudstone, chert, and limestone. The calcareous siitstone and limy mudstone are
composed of 15 to 30 percent detrftal quartz and 15 to 30 percent rounded detrital calcite. Euhedral
dolomite grains are pressnt and suggest dolomitlzation of the unit. The Itmestones in the upper part of the
member are quartz calcarenites and contaln 10 to 30 percent detrital quartz. Some of the limestone beds
are bloclastlc limestone or microcoquinite (Defterman et al, 1975) composed of rounded fragments of
brachlopeds, bryozoans, corais, gastropods and foraminifera. Glauconite is a common constituent of this
unit. The Joe Creek Member ranges from 10 meters to 120 meters thick.

Echooka Formation Unditferentiated Unit mapped where the |kiakpaurak Member and the Joe
Creek Member are to thin to be represented separately at this map scale.

Ikiakpaurak Member Interbedded dark-brown, fine-grained quanz arenite and slliceous sittstone.

The siltstone contalns secondary quartz velning locally. Both caicite and silica are common
cementing agents.
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Joe Creek Member interbedded brown to dark brown, fine- to coarse-grained, calc arenite and
calcareous shate. Contalns a glauconitic sandstone and shale interval that forms a resistant ledge
above the contact with the underlying Wahoo Limestone. A distinctive orange-weathering horizon
at the contact with the Wahoo Limestone is composed of calcareous pebble conglomerate, pebbly
lithic sandstone, and glauconitic shale and slitstone. Black chert pebbles are the most common
pebbles in the orange-weathering unit, although gray and white chert pebbles also occur. Fossil
debris composed of brachiopod, crinald and coral fragments also form a major component of the
orange-weathering unit. Unit commonly channets into the underlying Wahoo Limestone.

LISBURNE GROUP

Schrader (1902) described and named a thick sequence of fight gray Iimestone in the Anaktuvak River
area, of the central Brooks Range, the Llsburme Formatlon. Later, Leffingwell (1919) referred to similar
rocks In nontheastern Alaska as the Lisburne Limestone. Detalled work by Bowsher and Dutro (1957) In the
Shainin Lake area, subsequently raised the Lisburne Formation (Limestone) to the Group status and
subdivided the rocks Into two formations. The lower formation, the Wachsmuth Limestone Is of Lower and
Upper Mississippian age and the upper formation Is the Alapah Limestone Is of Upper Misslissipplan age.
The Wachsmuth Limestone apparently thins to the east and northeast and Is absent In the map area. In the
northeastern Brooks Range, the Alapah Limestone ts overlaln by the Wahaoo Limestone (Brosge and others,
1962) of Late Mississipplan to Early Pennsyivanian age (Armstrong and others, 1970). Lisburne Group

rocks thicken to the east along strike in the Sadlerochit Mountains and also to the south in the Shublik
Mountains.

Wahoo Limestone Light-gray to buff and tan, fine- to medlum-gralned, thin to massive-bedded,
Interbedded llme mud and bloctastic grainstone. Bedding ranges from a few centimeters to as
much as 15 meters thick near the base of the unlt. Irregular layers and nodules of gray and black
replacement chert are common. It Is abundantly fosslliferous, and contains a rich fauna of crinoids,
brachiopods and bryozoans. Some tan, thin-laminated dolomitic beds occur locally. Top of the unit
is marked by a slight unconformlity, on which the orange-weathering unit of the Echooka Formation
was deposited. Soame channellng on the unconformity surface Is present. Where the channels are
well exposed, large rip up clasts of limestone are present in the channels.

upper Alapah Limestone Light- to medium-gray, thin- to medium-bedded limestone that weathers
buff locally. Composed predominantly of lime mudstones that weather into small shard-like
Irregular pleces. The unit is poorly sxposed In the Sadierochit Mountalns and form distinctive talus
aprons below the Wahoo Limestone. In the Shubllk Mountains the unit is thicker and is represented
by dark gray 1o medlum gray, interbedded lime mudstones. The contact betwesan the upper Alapah
and the Wahoo Limestone Is marked by a massive bed of yellow-brown weathering limestone.

lower Alapah Limestone Medium light gray to gray and tan, thin- to massive-bedded limestone
that forms a distinctive cliff-forming unit below the upper Atapah Limestone. The contact between
the upper Alapah and the lower Alapah unit appears 1o be gradational. Bedding in the lower unit
ranges from less than 1 meter to over 10 meters thick of predominantly pelletoldal packstone and
grainstone. Massive bedded pelletoidal grainstones contain large-scale forset crossbeds that are
capped by ferruginous intaerbeds of hematite-stained sands and shales. Some dark gray to green
and red shale are also present locally.
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ENDICOTT GROUP

Brosge and others (1962) described the Kekikiuk Conglomerats as a thin quartzitic chert-pebble
conglomerate that occurs beneath the Kayak Shale (Bowsher and Dutro, 1957) and unconformably above
rocks of the Neruokpuk Formation (Leffingwell, 1919} throughout much of nonhsastern Alaska. The
formation Is almost entirely conglomerate and coarse-grained quartzitic sandstone. Clasts In the
conglomerate consist of sub angutar to rounded granules, pebbles and cobbles of black, gray, and white
chert, quartz, quartzite and sandstone and siltstans (Dutro and othaers, 1962). Thickness of the Kekiktuk
Conglomerate ranges from 0 to more than 100 meters thick, and the unit grades upward from a
conglomeratic base Into finer grained parallc sediments near the top of the unit (Armstrong and Mamet,
1975). Locally the Kekiktuk Conglomerate contalns thin discontinuous coal beds In a sequence of
interbedded coarse-grained conglomerate and coarse-grained, calcareous sandstone. A coal sample from
a bed In the Kekiktuk Conglomerate collected during the 1985 field season on Leffingwell Ridge just east of
the Jago River had a vitrintte reflectance value of 4.0 and an average air drled BTU content of 13,516 (Roy
Merrit, DGGS unpublished data). A conglomerate sequence In the Kekiktuk Canglomerate Just east of the
Jago River on Leffingwell Ridge is at least 75 meters thick and contalns dead olf (DGGS, unpublished data).
Conformably overlying the Kekiktuk Conglomerate and disconformably underlying rocks of the Lisburne
Group in the northgastern Brooks Range Is the Kayak Shale (Bowsher and Dutro, 1957), a formation
dominated by dark gray to black noncalcareous shale and minor siltstone and thin-bedded ferruginous
sandstone .

The Endicott Group In the Sadierochit Mountaing Is highly variable in nature and ranges from 0 to 25

meters thick. The Kayak Shale thickens to the south in the Shubllk Mountalns where it ranges up to 100
meters thick.

Kayak Shale and Kekiktuk Conglomerate Undifferentiated Dark gray to black shale and
siitstone of the Kayak Shale and sandstone and conglomerate of the Kekiktuk Conglomerate.
These rocks occur only sporadically In the Sadlerochit Mountalns.

Nanook Limestone

The Nanook Limestone (Dutro, 1970) is a thick sequence of limestone, dolomite and minor shale that
disconformably overlies rocks of the Katakturuk Dolomlte in the Shublik and Sadierochit Mountalns. The
Nanook Limestone in the Shublik Mountains Is at least 1,000 meters thick. Dutro (1970) described fossils
found near the top of the unit as Middle Devonian and suggested that the entlre sequence, Including the
lower units were Middle Devonian in ags. Recent work by Blodgett, Clough of the DGGS and others in the
central Shubitk Mountains has resulted in the discovery of fossitiferous horlzons below Dutro's unit within
the Nanook Limestone (Blodgett and others, 1986). Gastropods and triiobites in these rocks indicate
indicate that Ordovician, Silurian and mid Upper Cambrian strata are present.

Nanook Limestone Undifferentiated (central Sadlerochit Mountalns) light tan or creamy pink and
light gray, fine- to medium-grained, thick-bedded (>10 meters common), gray- to tan-weathering,
slliceous doiomite and limestone with pelletal textures. Contains sponge-llke webs of quartz and
sparry calchte in clots and velns. Unconformably overlies the Katakturuk Dolomite with slight
angularity and Is unconformably overlain by rocks of the lower Lisburne Group. Irregular, spotty
occurrencas of this unit suggests that the Nanook In the central Sadlerochit Mountains may

represent erosional remnants of the Nanook on the unconformity at the base of the Mississipplan
sequence.

Upper limestone member (Unit 8 of Dutro, 1970) Medium dark-gray to gray and buff, fine- to
medium-grained, thin- ta thick-bedded and massive, pelletoidal, limy mudstone. Unit contains
abundant fosslis Including; corals, brachlopods, gastropods, and trilobites that range In age from
upper mid Cambrlan to middie Devonian. Unit Is at least 600 meters thick.
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Upper limestone and dolomite member (Units 6 and 7 of Dutro, 1970} Light- to medium-gray,
fine- to medium-grained, thick-bedded, limy mudstone and medium-gray, medium-grained, vuggy
dolomite. Unit Is about 70 meters thick.

Vuggy dolomite (Units 4 and 5 of Dutro, 1970) Medium-gray to buff and tan, fine- to medium-
grained, thick-bedded to massive, sliceous dolomite that contains abundant quartz-filled vugs and
secondary open-space filling type quartz veinlets. Unit also contains dark-gray to black, thin

bedded, limestone that conformably underties the vuggy dolomits. The vuggy dolomite unit is at
least 305 meters thick.

White dolomite (Unit 3 of Dutro, 1970) White to very tight-gray, fine-grained, dolomite that occurs
in massive tayers to 3 meters thick. Unit forms a distinctive horizon above the massive gray
dolomite. The white dolomite unit Is about 76 meters thick.

Gray dolomite (Unit 2 of Outro, 1970) Medium gray to light gray and brown, fine- to coarse-
grailned, thick-bedded to massive, dolomite. Massive beds range up to 1.5 meters thick. Locally the

gray dolomite contains siliceous tube-shaped burrow trace fossiis. The gray dolomite unit is about
200 meters thick.

Limestone turbidites (Unit 1 of Dutro, 1970) Light brown to tan and buff, fine-grained, thin
bedded, thin laminated, limestone turbidites that weather to a medium-gary to redgish-yellow
color. A basal sequence of thin-bedded, cross laminated and cross-bedded, sandy lime muds is
overlain by a thick sequence of thin- to massive-bedded, medium-gray to reddish-brown and
creamy, fine-grained, dotomite and dofomitic limestone Interbedded with dark maroon, very fine-
grained, thin laminated, shale. This unit contains abundant burrow structures.

Katakturuk Dolomite

The Katakturuk Dolomite uncomformably underles rocks of the Lisburne Group, Endicott Group, and
Nanook Llmestone in the Sadlerochit and Shublik Mountains, and structurally overlle rocks of the
Sadlerochit Group, Lisburne Group, and Neruokpuk Formation in the same ranges. Dutro (1970) named
the thick sequence of dominantly dolomitic rocks exposed In the Katakturuk River canyon, the Katakturuk
Dolomite. He informally subdivided the unit into nine members based on his composite type sectlon In the
Shublik Mountains. Dutro’s subdivision did not inctude two units Immediatety below his nine members and
overlying the mafic flows in the western Shublik Mountains. These units were considered to be an older
highly silicified unnamed dolomite. During this study, the Katakturuk Dolomite was subdivided into thirteen
Informal mappable units, which Include the unnamed dolomite of Dutro (1970), In the Mt, Michelson C4
quadrangle based on distinctive lithologies and weathering character. The sequence as recognized s at
least 2000 meters thick and appears to thicken to the east. Tha Katakturuk Dolomite section in this
quadrangle Is not repeated and generally strikes east-west and dips between 40 and 55 degrees to the
south. Extensive sampling for conodonts and other forms in the Kaktakturuk Dotomite by Gus Armstrong
and others of the USGS has not yielded any resuits. Recent work by Blodgett and Clough and others
(Blodgett and others, 1986) in the Shubilk Mountains has resulted In the discovery of a mid Upper
Cambrian through late early and/or early Middie Devonian sequence of rocks that overie rocks of the
Katakturuk Dolomite. Additonal detalled stratigraphic studies of the Katakturuk Dolomite in the Sadlerochit
and Shublik Mountains has found no evidence of skeletal metazoan fossils (Clough, 1986; Clough and
others, 1987). Therefore the Katakturuk Dolomite is now considered to be older than mid Upper Cambrian
and probably is Proterozole In age.
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Upper siliceous dolomite Medium-gray to dark-gray and brown, very fine- to medium-grained,
brown, gray or orange weathering, silicecus dolomita. Consists of numerous, thick beds of very
slliceous dolomite, separated by recessive weathering, thin bedded dolomite. Siliceous zones are
resistant, and form noses on ridgelines. includes algal, cross- laminated and cross-bedded
horizons. Uppermost unit of the Katakturuk Dolomite in the Sadlerochit Mountains, absent in the
Shublik Mountains. Overlain by Lisburme Group. and Endicott Group rocks at the pre-Mississippian
unconformity. About 150 meters of upper Siliceous Dolomite is exposed beneath the pre-
Mississippian unconformity.

Dolomite breccia Brown, buff and light-gray, thin- to massive bedded, siliceous dolomite breccia.
brown chert bads to 1 meter thick occur in the upper part of the unit. Breccias often have light
colored, rounded to angular dolomite clasts 160 4cm In diameter in a darker dolomite matrix.
Brecciated beds locally laced with siticeous webs, and form resistant ledges. Unit weathers to
mottied gray and creamy orange slopes. About 300 meters thick. Unit is absent in the Shublik
Mountains.

Horsetooth dolomite Medium-brown, tan and black, fine-to very coarse-grained, dolomite that
contains much webwork quanz veining and coarse-gratned secondary quartz flooding that resuits
in a texture resembling horseteeth and vugs filled with quartz crystals. These appear to be the
result of tectonic overprinting that may be lithologically controlled. Locatly, black-weathering, thin
laminated and crossbedded dolomite and dolomite are present. About 75 to 100 meters thick.
Corrasponds to upper part of Dutro (1970) Unit 9.

Black laminated dolomite Dark-gray to brown, fine- to medium-grained, thin-laminated to thick-
bedded, dolomite, Interbedded with fine-grained, brown dolomite and dolomite breccla. Unit
contains abundant, large-scale trough cross-bedding composed of ooids. Where oold beds are
sliicified they weather a distinctive black, similar to pCkso. About 75 to 100 meters thick.
Corresponds to upper part of Dutro (1970) Unit 9.

Pink dolomite Medium-gray, brown, pink and buff, medium- to coarse-grained, dolomite.
Weathers to distinctive pinkish gray aiternating with gray in beds averaging 5 meters thick.
Generally cross bedded to massive grainstone with ooids and algal mat debris. Locally, thin-
laminated , dark-gray, dolomite horizons occur near the top of the unit. Minor tectonic breccla and
secondary quartz veining and vugs are present. White, gray and pink dolomite crystals and clear
quartz crystals fill the voids locally. About 200 meters thick. Corresponds to lower part of Dutro
(1970) Unit 8.

Upper gray craggy dolomite Medium dark-gray to gray, fine- to coarse-grained, thick-bedded,
coarsely crossbedded dofomite. Weathers to gray to light gray. Unit contains abundant ooids and
algal mat rip up debrls including tabular clasts parallei to bedding. Minor occurrences of laterally
linked to discrete columnar stromatolltes in the middle to lower part of unit. Ridge-forming unit due
to Its resistant nature. About 250 meters thick. Correspands to Dutro (1970) Unit 8.

Thin bedded algal dolomite Dark-gray to gray, thin bedded to thin laminated, dark-gray, locally
recessive weathering, dolomite. Weathers to various shades of light gray to dark brownish-gray.
Thin laminated horizons contaln various algal mat types. Some laterally linked to discrate columnar
stromatotites are present in the lower part of the unit. Thin bedded layers often composed of algal
debris grainstone. Thickness of pCka is varlable ranging from about 50 to 150 meters thick.
Corresponds to upper part of Dutro (1370) Unit 7.



pCklc

pCkbn

pCkw

pCkso

pCkl

pCke

pCkv

Lower gray craggy dolomite Medium- to dark-gray, fine- to medium-grained, thick- and massive-
bedded, dark-gray to black weathering dolomite. Unit characterized by coarse cross- and paratlel-
bedded rip up clasts of algal debris and oolds; and laterally linked to discrete columnar and
digitate stromatolites. Forms prominant ledges due to its resistant nature. Averages 150 meters in
measured thickness. Corresponds to middle part of Dutro (1970) Unit 7.

Brown marker Interbedded, brown to light-brown, fine- to medium-grained, thin- to medium-
bedded, sandy dolomite; and dark-gray to black, thin-iaminated, racessive weathering, dofomite.
Contains minor polygonal mudcracks, small collapse breccias and speleothem infillings. Locally
contains minor algal debris, cross bedding, and ripup clasts. Unit averages 35 meters in measured
thickness. Corresponds to lower 50 feet of Dutro (1970) Unit 7.

White marker Unit fight gray dolomite weathering to yellowish-tan and very fight gray. Extensively
cryptalgal laminated dolomitic mudstone and locally stromatolitic. Stromatolite morphologies
follow a regular vertical succession from discrete columnar forms to hemispheroid forms to
elongated forms representing intertidal shallowing. This unit averages 44 meters in measured
thickness. Corresponds to Dutro (1970) Unit 6 with the exception of Dutro’s pisolite zone which is
depositionally parn of and placed in the underlying pCkso unit.

Sllicified oolite unit Light- to dark-gray, fine- to very coarse-grained, thin laminated to cross-
bedded, light-gray weathering oolitic dolomite interbedded with light-gray , thin-bedded silicified
ooflitic and stromatolitic dolomite. Unit contains abundant ooids and compound ooids, algal debris,
and algal mat horizons including columnar stromatolites near the top. Algal mats are commonly
sllicified locally along with cross-bedded oolitic grainstone horizons which generally weather to a
distinctive black. The base of this unit is marked by a 22 meters thick, medium gray weathering to
brownish-gray, dolomite containing black chert spheroids to 2 cm in diameter and thinly laminated
dotomite. The top of this unit Is marked by a very distinctive 11 meters thick pisolitic dofomite. The
entlre chert and oolite unit Is about 320 meters thick. The basal chert spheroid unit corresponds to
Dutro (1970) Unit 4; the predominantly ooiltic portion to Dutro (1970) Unit §.

Thin laminated dolomite unit Medium gray, rhythmically thin bedded, orangish-tan to red
weathsering dolomitic mudstone at base; and black o dark gray weathering to gray and tan, thin
bedded platy fimestone and calcareous shale at top. Rhythmites contaln rip up clasts locally and
numerous channels which pinch out laterally. Unit is 53 meters thick, 42 meters of orangish-tan to
red weathering rhythmites overlain by 11 meters of platy limastone to shale. Corresponds to Dutro
(1970) Unit 3. Where not mapped as separate pCk, this unit is included in underlying pCkc.

Cobweb dolomite Gray- to medium dark-gray to brownish-gray, fine- to medium-gralned, thin
bedded to massive, light gray and orange weathering planar laminated to conglomeratic dolomite.
Laminations are mm to cm scale, accompanied by thin black hummocky layers locafly. Dolomite
conglomerate consists of debris flows with clasts derived presumabty fram underlying pCkv. Unit
characterized by a dense network of white and tan-weathering quartz veinlets. Lower part of the
unit contains thin chen layers. 50 meters thick. Corresponds to Outro (1970) Unit 2. Overlying pCkl
rocks, where poorly exposed, are Included in this map unit.

Variegated dolomite interbedded light-gray, tan to orangish weathering, fine- to medium-grained,
slity dolomite, silty limestone, and brown and black, thin bedded, calcareous shale. Dolomits
layers contain planar lamination and some minor chen layers near the top of the unit. Thicker beds
of dolomits contain a network of white quartz veinlets. 84 meters thick where measured at best
exposure In Hue Creek, Shubllik Mtns, Corresponds to Dutro (1870) Unit 1.



pCkz Zebra dolomite Brown- to brownish-gray, fine-grained, thin- to medium-bedded dolomite
contalning small to medium (1 cm to 25 cm high) irregular white silicifled vugs and chert bands.
Unit {s brecciated locally and contalns black chert clasts to 30 c¢cm long. 57 meters thick.
Corresponds to Dutro (1970) unnamed dolomite.

pCks Splre dolomite Medium light-gray to gray, thick-bedded to massive, pisalitic to faintly laminated
dolomite that weathers into spires and tors on ridgelines. Dolomite contains a fine network of thin
quanz velnlets. About 300 meters thick. Corresponds to Dutro (1970) unnamed dolomite.

pCkgn Greengtone Dark green, maroon, and black, fine- to coarse-grained, orange and brown to dark-
green weathering, altered andesite. Andesite contalns calcite, chlorite, and zeollte filled vaslcles
that range from 1 to 5Smm In diameter. Plagioclase mircrolites contain swaillow-tall terminations;
suggestive of volcanic origin. Andesite occurs In a variety of textures, ranging from apbhanttic to
porphyritic, and occurs In massive to welidayered sequences. One occurrence of andesite in the
Shublik Mountains contalns native copper and minor chalcocite.

pCku Undifferentiated Undifferentiated units of the Katakturuk Dolomite.
Neruokpuk Quartzite
pCn Neruokpuk Quartzite undifferentiated Crops out In the central and eastern Sadlerochit

Mountains. Unit Is In thrust fault contact with overlying Katakturuk Dolomite. It Is polyformed and
contains Isoclinal folds and well deflned axial ptane cleavage as the dominant fabric. Lithologles
include: gquanzite, fine-grained metasedimentary rocks (locally phyllitic and schistose) and
argiilaceous dolomite.
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