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sequences represented by clasts indicate selective exposure over time or change of
source, or both. Maximum measured thickness 21 m, most sections about 10 m thick. In
some localities, wood is abundant in sand lenses; some coniferous wood present.
Deposits best exposed on ridges adjacent to river valleys and on knolls.

GLACIAL DEPOSITS

Glacial deposits ‘are preserved in cirques and downstream valleys, in intermontane valleys, and
along major drainages, in some cases laterally for tens of kilometers. Deposits of four glacial episodes are
recognized, and these are presumed, based on extent and morphology, to correspond to early Pleistocene,
middle Pleistocene, early Wisconsin, and late Wisconsin glacial episodes recognized elsewhere in Alaska
(Hamilton, 1986). In each case, till consists of very poorly sorted silt, sand, and gravel. Gravel clasts range up
to boulder size and are angular to subrounded.
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& = a. oL ) - Cobweb dolomite - (Dutro’s unit 2)- Gray to medium dark-gray to brownish-gray, fine- to § . o
A 5 APPROXIMATE MEAN ’ Meters medium-grained, thin-bedded to massive, planer laminated to conglomeratic dolomite. 3 Ie)
Feet A B DECLINATION, 1983 Kiines: Font PCKc Laminations are mm to cm scale, accompanied locally by thin black hummocky layers H] N
5000 Meters Feet 1500 locally. Dolomite conglomerate consists of debris flows with clasts from underlying pCkv. 1 = - O
1500 5000 1500 5000 Lower part of unit contains thin chert layers. Weathers light gray and orange with dense H %
1000 network of white and tan weathering quartz veinlets. Unit ranges to 50 m thick. L g L2 a
1000 39
3000 1000 - Variegated dolomite - (Dutro’s unit 1)- Interbedded light-gray, fine- to medium-grained =
3000 aie 500 silty dolomite, silty limestone, and brown and black thin-bedded, calcareous shale. AAA  Unconformity AAA . 05
1000 500 Dolomite layers contain planer lamination and some minor chert layers near the top of the cd
—— 1000 SEA LEVEL unit. Thicker beds of dolomite contain a network of white quartz veinlets. Tan- to orange- - §
SEA LEVEL e TN e b SEA LEVEL Mo Varvcal Exagoeration weathering. Unit averages 84 m thick where measured at best exposure in Hue Creek in §i
No Vertical Exaggeration 2 - SEA LEVEL No Vertical Exaggeration the Shublik Mountains. 28
— ) NN Unconformity AAA ] d!_.
DESCRIPTION OF MAP UNITS Zebra dolomite - (Dutro’s unnamed dolorhite)- Brown- to brownish-gray, fine-grained, &
. . ; ; i Dutro (1970) divided the Katakturuk into nine informal members baséd on a composite type section thin- to medium-bedded dolomite containing small to medium (1-25 em diam.) irregular
UNCONSOLIDATED DEPOSITS COLLUVIAL DEPOSITS To T G e R SRt e givbably Shte PaR M 4 Shrluas SOsione Karen Creek Sandstone (Late Triassic) - Kavik Member (Early Triassic)- Dark reddish-brown 1o black and brown, lightgray- o the Kewlktuk Gonglomerale localy comtins trin Cacominons o8 e etfingwell Ridge  In the Shublik Mountains. This subdivision does not include two units immediately below the nine members white silicified vugs and chert bands. Unit is brecciated locally and contains black chert
: basin, and the Arctic Creek unit has probably been thrust northward into juxtaposition with the typical Ignek weathering, fine- to very fine-grained, thin-laminated to thin-bedded, and cross-stratified, . % et (¢ihe Jago River is at least 75 m thick and contains dead oll. The Kayak Shale (Bowsher and Dutro and that overlie the mafic flows in the western Shublik Mountains. The Katakturuk Dolomite is here subdivided clasts to 30 cm long. Weathers gray to dark gray. Unit ranges to 57 m thick.

Unconsolidated deposits were mapped by interpreting 1:65,000-scale aerial photographs and | Qcg Retransported granular deposits- Poorly to moderately sorted silt and sand  valley strata (Decker and others, 1987). The Karen Creek Sandstone (Detterman and others, 1975) forms a thin sequence of dark, quartzitic sandy siltstone and shale. Locally contains spheroidal-weathering sandstone nodules. ‘1957) gradationally overlies the Kekiktuk Conglomerate and is gradationally overlain by the itkilyariak into 18 informal mapping units (lithostratigraphic units), which include the unnamed dolomite of Dutro (1970). ‘
incorporating a small amount of field data collected during the summer of 1985. Published data (Yeend, 1973; ' retransported from the site of initial deposition by colluvial and fluvial processes. In most ) ) sandstone that conformably overlies the Shublik Formation and is disconformably overlain by dark shales of Some thin-laminated, flaky black shale occurs near top of the unit. Contains ripup clasts  £otion where present. Where the tkilyariak Formation is absent, the Kayak is gradationally overlain by the ~ The sequence is at least 2,000 m thick in the Sadlerochit Mountains (Clough, 1986 and Clough and others, - Spire dolomite - (Dutro’s unnamed dolomite)- Medium light-gray to gray, thick-bedded [ ,
Carter and others, 1986) also served as a basis for interpretation. Deposits are grouped into four categories localities, the primary cause of retransport is thawing of constituent massive and - Sandstone turbidites- Gray to brown, very fine- to medium-grained, thin- to very thick-  the Kingak Shale. The unit is best exposed in the map area at Fire Creek in the eastern Shublik Mountains. The and pyrite concentrations as blobs and disseminations along bedding surfaces. Thickness |, ,ne Group. In the map area, the Kayak Shale is predominantly dark gray to black noncalcareous shale 1987) and appears to thicken to the east. The Katakturuk Dolomite section strikes generally east-west and dips to massive, pisolitic to faintly laminated dolomite that weathers into spires and tors on ! II
based on primary mode of deposition: fluvial, colluvial, glacial, and periglacial. Eolian deposits also occur, up segregated ice, resulting in subsidence and movement downslope. bedded quartzos lithic sandstone and siltstone, interbedded with black shale. Bouma  Karen Creek Sandstone has a very limited distribution in the map area, and therefore is not mapped as a AREE U 180 with minor siltstone and thin-bedded ferruginous sandstone. The Kayak Shale in the Shublik Mountains ranges ~ between 40" and 55" south. Detailed stratigraphic studies of the Katakturuk in the Sadlerochit and Shublik ridgelines. Dolomite contains a fine network of thin quartz veinlets. Unit about 300 m thick. ; |
to several meters thick, but are discussed as overlying other types of deposits. ‘ intervals are variable but generally contain well developed Tc intervals in turbidites thinner  separate unit but rather included in the Shublik Formation. up to 100 m thick and it thins rapidly o the north in the Sadlerochit Mountains where thick sections are about Mountains has found no evidence of fossils. Extensive sampling for conodonts and other forms in the ARA S B

Qe Undifferentiated colluvium- Very poorly to moderately sorted silt, sand, and gravel on than 30 cm; thicker beds are dominated by Ta and Tab intervals. Amalgamated Tbcbe Echooka Formation (Permian) 20 m thick. This depositional thinning across the Sadlerochit may reflect deposition of Kayak across a paleo Katakturuk Dolomite by AK. Armstrong (personal communication, 1986) and others of the USGS has not - Greenstone- Dark green, maroon, and black, fine- to coarse-grained, altered basalt. Basalt
FLUVIAL AND ALLUVIAL DEPOSITS : steep slopes, derived from underlying or nearby bedrock or unconsolidated deposits and turbidites are common along the Hulahula River. Sandstone beds at the base of the high yielded any recovery. The Katakturuk Dolomite is older than Late Cambrian and is probably Proterozoic in age. contains calcite, chlorite, and zeolite-filled vesicles that range from 1 to 5 mm in diam.
: : : f : : : turbidite section are up to 3 m thick and although poorly exposed, can be traced for Shublik Formation (Middle and Late Triassic) ; " ; i s i i i tai i h ic oriai
left on slopes by frost creep and gelifluction. Size distribution of clasts is dependent on several kilometers on aerial photographs. These beds coarsen and thicken upward from " The Echooka Formation (Keller and others, 1961) ¢onformably underlies the Kavik Shale of the :I:gloplase m rcr?lltes oo_nt:m swallow-tail itosrmfinatlons ht at suggest ahvo_lc_:amc origin.
Flood-plain alluvium- Poorly to well-sorted loose sand and gravel with trace to abundant source deposit or bedrock. Where present, gravel clasts are subangular to subrounded , S i ; St . . . - o Ivishak Formation (Detterman and others, 1975). The Echooka is subdivided into two members: the upper The ltkilyariak Formation (Mull and Mangus, 1972) ranges in thickness from a few meters thick in the - Upper siliceous dolomite- Medium-gray to dark-gray and brown, very fine- to medium- esite occurs in a varied textures, ranging from aphanitic to porphyritic - and in
sit deposited by modern rivers. Gravel mostly subangular 1o wellrounded pebbies and and range up to boulder size. Topography generally smooth, and follows the contour of s g s e o gl g i Ty The Shublik Formation (Leffingwell, 1919) s a distinctive and readily recognizable unit In Iiakpaurak Member and the lower Joe Creek Member, The iiakpauralc Member consists of orhoquartite,  Sacferoohit Mountaine 10 over 150 In he subsuaface woetof he Canning River, (Bird and Jordan 1977) and grained, siliceous dolomite. Consists of numerous thick beds of very siliceous dolomite, IHDMIA 0 W thysied Saqusncen. Weshees Coanps s Brown 1o daricgosen. Contans
cobbles; locally contains boulders up to 75 cm diameter. the underlying bedrock surface. ;2‘3;”:?& e bt etm:’s o d‘::'e"f’ 48 'sg%".':'"W:? :Ih'"' tt° .med'”;" northeastern Alaska which occurs in a narrow belt along the southern and eastern flanks of the Sadlerochit  quartzitic sandstone and siltstone that forms the main part of the Echooka Formation (Detterman and others,  may represent marginal marine and nonmarine depositional environment. separated by recessive-weathering, thin-bedded dolomite. Siliceous zones are resistant, native copper and minor chalcocite at one locality. Present only at western end of Shublik
‘ develgpe: thir:nei:gna:?rﬁenieng?pslaarzn:ylczlzs w':e“ e:;:;‘e;ralgr:gesth‘: I-fula%?:?aagiv:re:nz Nt|°Uf:tﬂ":|S :nd"thte dShsutbli::(i M‘I?:n‘a‘"ns-ﬁ In structurally t?mplexh::\?a:' thed'ShUb!;':I l'g:)‘b?: Fmissmg, ?f 1975). The Joe Creek Member conformably underlies the Ikiakpaurak Member and is composed and form noses on ridgelines. Includes algal, cross-laminated and cross-bedded horizons. Mountains.
errace % i ; Debris-avalanche deposits- Very poorly to poorly sorted sand and gravel deposited on : A B i . ; structurally duplicated. Structural duplication may account for much thicker sections. The Shublik Formation is redominantly of calcareous siltstone, limy mudstone, chert, and limestone beds, some of which are bioclastic ¥ : o Weathers brown, gray or orange. Unconformably overlain by Endicott Group or Lisburne
I’ L mm:ty“gmgl:’émzmmsw;?igfmnmg :’::; g::::xm:mr&z::ﬁnn; sst:c slopes and at the bas'::)f slopesryggnera)ily arthe ¥no uth of a chule, bgy s‘:ushﬂo'ivsl(Rapp, less s¢r:'t alongfthe 'r(t:k“\::"t( anier. San:ston:: o: the'r:‘ucf!dle-fankf?cles, contain varying divided informally into three facies a basal siltstone facies: a middlq limestone and dolomite facies, and an lri)mestone or ‘r’nicroooquinite (Detterman :nd others, 1975) composed of rounded fragments of brachiopods, ::::yroﬂﬁe::ﬂr:;:%%ér ";‘g&g‘:: )shh:fed':,gd;:gg;g ri::?;:d::g c:vaitr:-%raaryk, \::2( Group except wgerz Nanoo% Limestone is ):aresent beneath the pre-Mississippian - Katakturuk Dolomite undivided
sibengisr i welktountied pébbles o Subiing; oty aEnaine bouldt;rs - T 1960) and other debris avalanches. Angular'to subangular cobbles, boulders, and blocks, pr:ipo |onis c;' qual 'i 13 m c?-j fan c;,ar nate, with few roc_:t 'r‘agmentsi Clarbon:te upper clay shale facies (Detterman and others, 1975: Tourtelot and Tailleur, 1971). bryozoans, corals, gastropods and foraminifera. Glauconite is a common constituent of this unit. The Joe brown. medium- to thick'-bedded pebble conglomerate. In the northeastern Sadlerochit . unconformity. Unit is absent in the Shublik Mountains, apparently because of truncation
diam. Clasts commonly coated with calcium cari‘»onate. Terraces are up to 18 m above Lithologies correspond to the chute basin or adjacent bedrock. Deposit morphology is g:e ::hm%a ")g a:ez;: "E; bzrrl‘vet e noce;atm:;sf = °2Tpg‘: A exatgofnt?\ patt‘s: tth - Creek Member unconformably overlies carbonates of the Lisburne Group. The unconformity surface is Mount;ai ns, the pebbles in the ;:o nglomerate are don‘1inated by mafic volcanic rock by the overlying Nanook Limestone. Unit is 150 m thick. Neruokpuk Formation (Precambrian) =
modern flood plain, commonly channeled, and locally display well-developed ice-wedge usually lobate, but may also be sheetlike. - Cost m'o ol Ige s s rth : ; ;g{a'c;:g::;; surrfc;r:e o:tcro psemg:rb%natee ';?:h ’beg)s/ The siltstone facies is composed predominantly of dark siltstone and calcareous siltstone with a high  channelized locally, and the channels are filled with coarse chert and quartz-pebble conglomerate and Jagmenits, probably derhed from the undleftyirg Meruokpuk Formtion, =
polygons; generally overlain by peat or organic silt up to 40 cm thick, and locally by eolian e of centnxneters fhick may r?aze St el vidnry pc?rc;sity potenti-all 5 e organic content. The contact with the underlying Fire Creek Siltstone Member of the Ivishak Formation is an limestone ripup clasts from the underlying carbonates. Joe Creek Member ranges from 10 to 120 m thick. ’ - Dolomite breccia- Brown, buff and light-gray, thin- to massive-bedded, siliceous dolomite Leffingwell (1919) named the Neruokpuk Schist for interlayered pre-Mississippian quartzite, siliceous Qo
silt and fine sand up to 1m thick. Peat layers <5 cm thick and wood fragments are Landslide deposits- Very poorly sorted silt, sand, gravel, and large blocks derived from bsurf: Th i ic thi idi it i i unconformity marited by a-thin but widely distrioted chert pebble conglomerate horizon. Secondary calcite Kekiktuk Conglomerate Undifferentiated (Early Mississippian)- Dark- breccia with brown chert beds to 1 m thick near top of unit. Breccia often has light colored, phyliite, argillite, limestone, and shale that crops out in the Romanzof Mountains. Reiser and others (1978) - -
subsurface. The stratigraphic thickness of the sandstone turbidite unit is uncertain may constitute between 20 and 40 percent of the siltstone (Detter d others, 1975). Th P Bl and Kayak Shale and Kekiktuk Cong (Early ppian) . t > | se S
common. adjacent bedrock and deposited on slopes and at the base of slopes by slides. Angular to because of several thrust faults and folds which repeat the section. A composite section e " - i SEEAD S5 SRS, 1700 Tha: cenrformabily &n S S SN TG TUNLE GG Shelbeuiin, Kk gemaed QUi gray to black noncalcareous shale and siltstone (Kayak Shale) and medium dark-gray, rounded to angular dolomite clasts to 4 cm in diam. in a darker dolomite matrix. described the Neruokpuk Formation as interlayered limestone, calcareous and dolomitic sandstone, shale, o
subangular cobbles, boulders, and blocks ar Lithologi d to th A ' gradationally overlying limestone and dolomite facies contains abundant coquina beds composed of highly arenite and siliceous siltstone with abundant calcite and silica cement. The siltstone » g - Brecciated beds locally laced with siliceous webs and form resistant ledges. Weathers to i fic volcanic rocks. and ite which f i i
. "3;" e s °°T;“°"'h T o e generalized from several thrust sheets is about 1,800 m thick. compressed pelecypod Halobia sp. and Minotis sp.; these beds contain significant amounts of phosphate contains secondary quartz veins TN 10 e Geaond St e A R R D S COOMTI (R mottled gray and crea)r,ny orange on slopes. Unit absent in the Shublik Mountains. About phy"ﬂei R Preoarnbiine e for T8 Peselis Sk Forrs ?veralén aptp:bt: oy e Relsel'|fm|d otherst (1971'h1 978(3 2
Alluvial-fan deposits- Poorly to moderately sorted silt, sand, and gravel deposited b underlying bedrock. Topography generally hummocky or chaotic. o dl ¢ . . Conglomerate). : . . suggested a Precambrian age for the Neruokpuk Formation and noted that it is generally less metamorphose a
streams at valley mouths. srzfaee generallyysmooth: dissected by a fgw streampghannelg.l Shale (includes the locality of the Kingak Shale, [Leffi Il, 1919))- Lo rt i Secongarx i 20 N e o TR RN B ’ ) SN 10 i 1o the north. §
Surface slopes less than 20° and slightly concave upward. Gravel clasts are subangular to PERIGLACIAL DEPOSITS e sl bt Absndbres xhropid i oty Byl e iiod sipinia i e e St i Ceekiumiian (asty Pamion) Ssbaddad teown 1 ded-bann, fne- 1 Gonse- FRANKLINIAN SEQUENCE (Lerand, 1973) - 2
subrounded and range up to boulder size; cobbles and boulders are common. shale witt‘: red-weathering ironstoneg beds and is more resistant tiwamhe’:xan derlying black Stk Pormaion: {ilidile sad. Loty Trissste} Dark gray 10 ik, thin- 15 medion girltasi?ed cak(:’ alarenite. zasltcareous ;l:tst;:usn:\agg shale,‘a;;dt 'iit:}y mu::ton:.ﬂ;;e g}lcareoust 4 - Horsetooth dolon:lt:d- ((’ullaper pa:‘t of Dwio-s unit :)- Mgdiur'?-brown,ta;niand blgck, fine- Neruokpuk Formation §
Compositions of clasts match rock types in the associated drainage basin. Inactive fan Qat Thaw-lake deposits- Peat and poorly to moderately sorted pebbly silt or pebbly fine sand i : i Jf ol el siltstone and limy mudstone contain 15 to 30 percent detrital quartz an 0 30 percen ) to very coarse-grained dolomite that contains much webwork quartz veining and coarse- [
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Late Wisconsin (?) till- Presumed to correspond to the late Wisconsin glaciation. Occurs
as a small lobate moraine along Canning. River upstream of intersection with Ignek Valley
and in some cirques and valleys in the Shublik Mountains as valley-bottom till and
moraines. On the Canning River moraine, asymmetric morainal ridges are discernible and
no lakes are present.

Early Wisconsin (?) till- Presumed to correspond to the early Wisconsin glaciation.
Occurs along Canning, Sadlerochit, Okpilak, and Hulahula Rivers as lobate moraines with
slightly greater relief than older moraines. Asymmetric morainal ridges are discernible and
lakes are fewer in number and smaller than on older moraines.

Silt and sand over Middle Pleistocene (?) till- Middle Pleistocene till (Qgt3) covered by
eolian and colluvial silt and sand in layers up to several meters thick.

| : Middle Pleistocene (?) till- Presumed to correspond to the middle Pleistocene glacial
episode. Present in Ignek Valley and as large lobate moraines on Canning and Hulahula
Rivers. Moraines are gently irregular, but not as subdued as moraine of early Pleistocene
till along the Canning River. Rounded ridges are discernible, and lakes are present in
Canning River moraine. Moraines on Hulahula River are possibly early Pleistocene.

Silt and sand over Early Pleistocene (?) till- Early Pleistocene till (Qgt4) covered by
eolian and colluvial silt and fine sand in layers up to several meters thick.

Early Pleistocene (?) till- Presumed to correspond to the early Pleistocene glacial
episode. Present in Ignek Valley and as a large lobate moraine extending eastward along
Canning River to Tamayariak River. Lobate moraine subdued and rolling, with lakes near
its terminus. Till deposits to the east more subdued and possibly older. Based on extent,
early Pleistocene (?) till should occur along streams east of the Sadlerochit Mountains.
These correlate with similar deposits on the coastal plain. However, available evidence
indicates that early Pleistocene (?) till is not present (see discussion of middle Pleistocene
(?) till); it may have been reworked or is covered by later outwash and eolian deposits.

Undifferentiated till- Not assigned to a glacial episode on the basis of either location or
form.

The Hue Shale ranges in age from Aptian(?) (Early Cretaceous) to Campanian or Maestrichtian (Late
Cretaceous) (Bird and Molenaar, 1987) and is conformably(?) overlain by sandstone turbidites and slope and
shelf facies shales of the Canning Formation, which ranges in age from Campanian or Maestrichtian to as
young as Pliocene (Bird and Molenaar, 1987). The base of the Arctic Creek Unit may be as old as Jurassic and
the top may be as young as Campanian or Maestrichtian.

Canning Formation (Molenaar and others, 1987)- Gray to brown and black, very fine- to
medium-grained, thin- to thick-bedded, interbedded lithic sandstone, siltstone, shale, and
minor tuff and bentonite. Bouma intervals are variable, shows evidence of shallowing-
upward depositional environments. Sandstone is petrographically similar to that of
Albian(?) age in the Arctic Creek facies (Molenaar and others, 1987). The lower contact
with the Hue Shale (Molenaar and others, 1987) is located when ever possible at the
lowest occurrence of sandstone or siltstone turbidites. Unit varies between 1,200 and 1,800
m thick west of the Canning River (Bird and Molenaar, 1987)

Hue Shale (Molenaar and others, 1987) (formerly the Shale Wall member of the Sea Bee
Formation of the Colville Group)- Black organic-rich shale and siltstone, with interbedded
tuff and bentonite. Weathers to form brightly colored (orange and maroon), bare, low-relief
hillslopes. Base is at the lowest stratigraphic occurrence of bentonite. Thickness generally
less than 45 m (Bird and Molenaar, 1987).

ARCTIC CREEK UNIT (Jurassic (?) to Maestrichtian)

The Arctic Creek unit consists of deformed Cretaceous (Albian) sandstone, siltstone, and shale
turbidites interbedded with shale that occur in poorly exposed low relief hills between the Shublik Mountains
and the Aichilik River. Preliminary studies of the Arctic Creek unit indicate that the section includes, from
bottom to top; black shale (Jurassic to Early Cretaceous), manganiferous shale, interbedded black shale and
siltstone turbidites, and sandstone turbidites (Albian). Bentonite occurs locally but its volume and stratigraphic
position have not been determined due to poor exposures. Beds are generally south-dipping and the section
has been repeated along north-vergent faults.

The Arctic Creek unit is dissimilar to the typical Cretaceous section exposed in Ignek Valley. The
more typical Ignek Valley sequence consists of Kingak Shale (Jurassic to Neocomian), Kemik Sandstone
(Hauterivian), pebble shale unit (Hauterivian-Berremian), Hue Shale (Aptian? to Santonian), and turbidites of
the Canning Formation (Campanian to Pliocene). The two main differences which distinguish the Arctic Creek
unit from the typical ignek Valley section are: 1) the lack of the regionally persistent Kemik Sandstone in the
Arctic Creek section, and 2) the lack of Albian turbidites in the typical Ignek Valley section.

The Arctic Creek unit is more similar to the Cretaceous section exposed at Bathtub Ridge about 80
km to the southeast, which consists of black shale with local siltstone beds (Jurassic to Early Cretaceous),
manganiferous shale, interbedded shale and siltstone turbidites (Albian), and sandstone turbidites (Albian?).
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sparse megafauna consisting of ammonites, pelecypods, belemnites, gastropods, and annelid worms (Knock,
1987). A distinctive ammonite assemblage including Simberskites sp. indicates a Hauterivian (Early
Cretaceous) age (Mull, 1987). The Kemik Sandstone and pebble shale unit occur above a regionally extensive
Lower Cretaceous unconformity (LCU) (Mull, 1987). This unconformity cuts out stratigraphically younger units
to the north and east across the Sadlerochit Mountains and results in the deposition of the Kemik Sandstone
on successively younger rocks to the northeast. For example, in Ignek Valley, on the south side of the
Sadlerochit Mountains, Kemik Sandstone was deposited on Kingak Shale of Jurassic age; at Last Creek, on
the eastern end of the Sadlerochit Mountains, Kemik was deposited on the Triassic Shublik Formation; East of
the ltkilyariak River, in the eastern Sadlerochit Mountains, Kemik was deposited on the lower and middle
Triassic Fire Creek Siltstone member of the Ivishak Formation; and at Marsh Creek, on the northeast side of
the Sadlerochit Mountains, Kemik was deposited on the Early Triassic Ledge Sandstone Member of the Ivishak
Formation.

Pebble shale unit (Barremian)- Dark-gray to black noncalcareous shale and silty shale.
Flattened, highly polished chert pebbles to 20 cm diam. and well-rounded matrix-
supported quartz grains are abundant throughout the section. Zones containing clay
ironstone concretions and nodules are present. The pebble shale member has little fauna
to indicater depositional environment. The paucity of fossils is interpreted by Detterman
and others (1975) as indicating a deepwater, inhospitable environment. Unit thickness
varies between 60 and 90 m (Bird and Molenaar, 1987).

Kemik Sandstone - Ignek Valley Member (Hauterivian)- Medium- to dark-gray siltstone
and very fine-grained sandstone with chert and quartz pebble lenses. Lower part consists
of thin- to medium-bedded, hummocky cross-stratified sandstone alternating with highly
bioturbated muddy sandstone; upper part dominantly clean, cross-bedded, conchoidally
fracturing sandstone and muddy sandstone with vertical, U-shaped burrows. A basal
conglomerate occurs overlying the Lower Cretaceous unconformity (LCU) surface (Knock,
1987). Unit thickness varies between 5 and 30 m.

Kemik Sandstone - Marsh Creek Member (Hauterivian)- Medium- to dark-gray siltstone
and gray, fine-grained sandstone interbedded with dark-gray to black mudstone and
argillaceous siltstone. Matrix-supported chert and quartz pebbles are common (Mull,
1987). Unit is extensively burrowed.

Kingak Shale (Jurassic to Early Cretaceous)

The Kingak Shale (Leffingwell, 1919) consists primarily of dark, noncalcareous shale, siltstone,
claystone and clay ironstone that ranges in age from Early Jurassic to Early Cretaceous (Valanginian) and
conformably to disconformably underlies rocks of the Kemik Sandstone and overlies rocks of the Shublik
Formation and Karen Creek Sandstone. The lowest part of the Kingak is fissile black shale containing
abundant clay ironstone concretions. Overlying the basal shale unit is a unit composed of dark gray clay shale
and claystone. The upper part of this unit contains beds and nodules of clay ironstone that weather to a
characteristic brick red (Detterman and others, 1975). The concretions in the Kingak commonly contain
distinctive quartz veining within the core of the concretions — a characteristic that may aid in the identification
of the Kingak Shale where it is not fossiliferous.

Kingak Shale (Jurassic to Lower Cretaceous)- Black fissile shale and silty claystone;
contains scattered chert and quartz pebbles. Common clay ironstone concretions and
ironstone layers. Ironstone layers weather brick red and are more common than in the
pebble shale unit. Locally contains a distinctive ammonite fauna. Unit thickness ranges
between 100 to 300 m thick (Bird and Molenaar, 1987).

Siltstone Member; 2) Ledge Sandstone Member; and 3) Kavik Shale. The Fire Creek Siltstone Member at the
top of the formation consists of sandstone, siliceous siltstone and minor silty shale. Most of the rocks are
cemented by silica, and secondary authigenic calcite has replaced the silica locally (Detterman and others,
1975). Detterman and others (1975) believe that the silica content decreases to the north in the Fire Creek

Siltstone Member. Mud lumps, worm trails and clay ironstone concretions as well as flute and load casts, are
common.

The Ledge Sandstone Member conformably underlies the Fire Creek Siltstone Member and is a
resistant, massive sandstone unit that forms prominent hogbacks, ridges, and cuestas along the north flank of
the Sadlerochit, Shublik, Philip Smith, Romanzof and British Mountains. The Ledge Sandstone Member in
outcrop ranges from 15 m thick near Wahoo Lake to as much as 120 m thick near the Alaska-Canada

boundary. Sections that average 90 m thick are common in the Sadlerochit and Shublik Mountains (Harun,
1987).

Composition and sedimentary structures indicate a northerly source area. The Ledge Sandstone unit
thins and becomes finer grained to the south.

The Kavik Shale conformably underlies the Ledge Sandstone Member. The Kavik Shale is-a
recessive-weathering unit of silty shale and siltstone that varies between 15 and 75 m thick; structurally
repeated sections are over 250 m thick. Lithologically, the Kavik Member consists of thin-bedded, laminated,
silty shale, siltstone and minor argillaceous sandstone.

Porosities of lvishak surface samples taken in Arctic National Wildlife Refuge range between 0.5 and
10 percent. Based on subsurface work, Jones and Speers (1976) suggest that the average porosities in the
Ivishak may improve northward away from the mountain front.

The Ivishak Formation contains 'dead’ oil near the Nularvik River in the Sadlerochit Mountains (G.H.

Pessel, personnel communication, 1985), it has produced gas at the Kavik field, and is the main reservoir at
Prudhoe Bay.

Fire Creek Member (middle Early Triassic)- Medium light brown to brown and gray,
dark-brown weathering, fine- to medium-grained, thin- to massive-bedded, convolute-
bedded, quartz-lithic sandstone interbedded with dark-gray to brown very fine-grained
siliceous siltstone and minor shale. Sandstone beds contain large crossbeds and may
represent storm deposits. Shale and siltstone beds contain abundant mudlumps and
extensive bioturbation. Unit forms a low ledge overlying the Ledge Sandstone. Contact
between the Fire Creek and the underlying Ledge Sandstone appears to be conformable
and gradational.

Ledge Sandstone Member (Early Triassic)- Light-gray to brown, light-gray to brownish-
gray-weathering, fine- to medium-grained, thin- to massive-bedded, well sorted mature
quartz sandstone and conglomerate lenses. The sandstone locally contains abundant
pyrite that occurs as rounded masses to 10 mm in diam. Layers of poorly sorted, coarse-
grained conglomerate occur near the top of the unit. Conglomerate clasts range to 15 mm
in diam. and consist of gray and black chert and black shale in a clean quartz sandstone
matrix. Beds are thin- to massive-bedded,are locally graded and range from 2 to 30 cm
thick. Bases of some massive beds contain lobate bed forms. Porous beds are present
locally in the northern Sadlerochit Mountains and in some places contain dead oil. Contact
between the Ledge Sandstone and the underlying Kavik Shale is conformable and
gradational. Thickness ranges to 150 m.

to the northeast, and it is absent in the map area. In the northeastern Brooks Range, the Alapah Limestone is
overlain by the Wahoo Limestone (Brosge and others, 1962) of Late Mississippian to Early Pennsylvanian age
(Imm, 1988; Armstrong and others, 1970). In the Sadlerochit and Shublik Mountains area, the Lisburne Group
thins to the northwest.
l PMw Wahoo Limestone (Late Mississippian to Early Pennsylvanian)- Light-gray to buff and tan,
d fine- to medium-grairied, thin- to massive-bedded, interbedded lime mud and bioclastic
grainstone. Bedding ranges from a few centimieters to as much as thick as 15 m near the
base. Irregular layers and nodules of gray and black secondary chert are common. The
Wahoo Limestone contains abundant crinoids, brachiopods and bryozoan fauna. Tan,
thin-laminated dolomitic beds occur locally. The formation is unconformably overlain by
the Echooka Formation. Thickness varies between 172 and 384 m(imm, 1986, 1989 in
press; and Carlson, 1986).

Alapah Limestone upper part (Late Mississippian)- Light- to medium-gray, thin- to
medium-bedded limestone and lime mudstone which weathers into small, buff-colored,
shard-like irregular pieces. Formation poorly exposed in the Sadlerochit Mountains; forms
distinctive talus aprons below the Wahoo Limestone. In the Shublik Mountains, the upper
Alapah is thicker and consists of dark-gray to medium-gray interbedded lime mudstone. At
top of Alapah is a massive bed of yellow-brown weathering limestone. Unit ranges
between 105 and 190 m thick (Imm, 1986, 1989 in press; and Carlson, 1986).

Alapah Limestone, lower part (Late Mississippian)- Medium-light-gray to gray and tan,
thin- to massive-bedded limestone consisting predominantly of pelletoidal packstone and
grainstone in a distinctive cliff-forming unit below the upper Alapah Limestone. The
contact between the upper Alapah and the lower Alapah appears to be gradational.
Bedding ranges from less than 1 m to over 10 m thick. Locally, massive-bedded
pelletoidal grainstones contain large-scale forset crossbeds that are capped by
ferruginous interbeds of hematite-stained sand and shale. Dark-gray to green and red
shale is also present locally. Unit varies between 35 and 155 m thick (Imm, 1986, 1989 in
press; and Carlson, 1986).

Lisburne Formation undivided

The Endicott Group in northeastern Alaska includes rocks of the Kekiktuk Conglomerate, Kayak
Shale, and ltkilyariak Formation. Brosge and others (1962) named the Kekiktuk Conglomerate for a thin unit of
quartzitic sandstone and chert-pebble conglomerate that is gradationally overlain by the Kayak Shale
(Bowsher and Dutro," 1957) and unconformably overlies the Neruokpuk Formation (Leffingwell, 1919). Clasts
consist of subangular to rounded granules, pebbles and cobbles of black, gray, and white chert, quartz,
quartzite, sandstone, and siltstone. In the northeastern Brooks Range, the Kekiktuk Conglomerate ranges from
0 to 100 m thick, and grades upward from a conglomeratic base to finer grained paralic sediments near its top
(Armstrong and Mamet, 1975). The Endicott Group in the Sadlerochit Mountains is highly variable in nature
and ranges from O to 25 m thick.

ENDICOTT GROUP (Lower Mississippian)

Nanook Limestone in the Sadlerochit Mountains - (Ordovician to Upper
Cambrian)(Dutro’s unit 8)- Light-tan or creamy pink and light-gray, fine- to medium-
grained, thick-bedded (>10 meters common), gray- to tan-weathering, siliceous dolomite
and limestone with faint peloidal textures. Contains network of quartz and sparry calcite
veinlets and clots. Contains Ordovician trilobites west of Sunset Pass. Unit may be as old
as Cambrian near its base. Unit at least 200 m thick.

Upper most unit of the Nanook Limestone in the Shublik Mountains - (Middle
Devonian, Ordoviclan, and Upper Cambrian)(Dutro’s unit 8)- Medium dark-gray to gray
and buff, fine- to medium-grained, thin- to thick-bedded and massive, peloidal, limy
mudstone. Corals, brachiopods, gastropods, trilobites, and conodonts indicate the
presence of mid Upper Cambrian, Ordovician and Lower Devonian (Emsian) strata. Unit is
about 60C m thick.

Upper limestone and dolomite member - (Dutro’s units 6 and 7)- Light- to medium-
gray, fine- to medium-grained, thick-bedded, limy mudstone and medium-gray, medium-
grained, vuggy dolomite. Unit about 70 m thick.

Vuggy dolomite - (Dutro’s units 4 and 5)- Medium-gray to buff and tan, fine- to medium-
grained, thick-bedded to massive, siliceous dolomite that contains abundant quartz-filled
vugs and secondary open-space filling type quartz veinlets. Also contains dark-gray to
black, thin-bedded limestone that conformably underlies the vuggy dolomite. Unit is at
least 305 m thick.

White dolomite - (Dutro’s unit 3)- Distincitive white to very light-gray, fine-grained,
dolomite that occurs in massive beds to 3 m thick. Unit is 76 m thick.

Gray dolomite - (Dutro’s unit 2)- Medium-gray to light-gray and brown, fine- to coarse-
grained, thick-bedded to massive dolomite. Beds range to 1.5 m thick. Locally contains
siliceous tube-shaped burrows. Unit about 200 m 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 medium gray to reddish
yellow. A basal sequence of thin-bedded, cross-laminated and cross-bedded, sandy lime
muds is overlain by a thick sequence of medium-gray to reddish-brown and creamy, thin-
to massive-bedded, fine-grained dolomite and dolomitic limestone interbedded with dark-
maroon, very fine-grained, thin-laminated, shale. This unit forms a distinctive reddish-
yellow marker horizon along the north flank of the Shublik Mountains and marks the
contact between the Nanook strata and the underlying Katakturuk Dolomite. Unit contains
abundant burrows and is up to 60 m thick.

Katakturuk Dolomite (Precambrian)

The Katakturuk Dolomite (Dutro, 1970) is named for the thick sequence of dominantly dolomitic
rocks exposed in the Katakturuk River area of the Sadlerochit Mountains.

Upper gray craggy dolomite - (Dutro’s Unit 8)- Medium- dark-gray to gray, fine- to
coarse-grained, thick-bedded, coarsely cross-bedded dolomite. Weathers gray to light
gray. Contains abundant ooids and algal mat rip-up debris, including tabular clasts
parallel to bedding. Minor occurrences of laterally linked to discrete columnar
stromatolites in the lower half of unit. Resistant ridge-forming unit. Unit about 250 m thick.

: ]

Thin bedded algal dolomite - (upper part of Dutro’s unit 7)- Dark-gray to gray, thin-
bedded to thin-laminated, locally recessive weathering dolomite. Thin-laminated horizons
contain various algal mat types. Some laterally linked to discrete columnar stromatolites
are present in the lower part of the unit. Thin-bedded layers often composed of algal
debris grainstone. Weathers light gray to dark brownish-gray. Thickness ranges from
about 50 to 150 m.

Lower gray craggy dolomite - (middlie part of Dutro’s unit 7)- Medium- to dark-gray,
fine- to medium-grained, thick- and massive-bedded dolomite. Unit characterized by
coarse cross- and parallel-bedded rip-up clasts of algal debris and ooids; laterally linked to
discrete columnar and digitate stromatolites. Forms resistant ledges. Weathers dark-gray
to black. Unit averages 150 m thick.

Brown marker - (lower 50 feet of Dutro’s unit 7)- Brown to light-brown, fine- to medium-
grained, thin- to medium-bedded sandy dolomite interbedded with dark-gray to black,
thin-laminated, recessive weathering dolomite. Contains minor polygonal mudcracks,
small collapse breccias, and speleothem infillings. Locally contains minor algal debris,
cross-bedding, and rip-up clasts. Unit averages 35 m thick.

White marker unit - (upper part of Dutro’s unit 6)- Light-gray thin- to medium-bedded
dolomite. Locally planer cryptalgal laminated stromatolitic mudstone. Stromatolite
morphology follows a regular vertical succession from discrete columnar forms, to
hemispheroid forms, to elongated forms, representing intertidal shallowing. Weathers to
yellowish-tan and very light gray. Unit averages 44 m thick.

Silicified oolite unit - (Unit 4 and 5 and base of Dutro’s unit 6)- Light- to dark-gray, fine-
to very coarse-grained, thin-laminated to cross-bedded oolitic dolomite interbedded with
light-gray, thin-bedded, silicified oolitic and stromatolitic dolomite. Contains abundant
ooids and compound ooids, algal debris, and algal mat horizons including columnar
stromatolites near the top. Algal mats are commonly silicified along cross-bedded oolitic
grainstone horizons and weather distinctive black. Unit weathers light gray except for
black oolitic grainstone. Base of unit is marked by a 22 m thick, medium gray to brownish-
gray, thinly laminated dolomite and dolomite containing black chert spheroids to 2 cm in
diam. Top of unit is marked by a distinctive 11 m thick pisolitic dolomite. Light-gray
weathering. Total thickness of unit is about 320 m.

Thin-laminated dolomite - (Dutro’s unit 3)- Medium gray, rhythmically thin-bedded,
orange-tan to red weathering dolomitic mudstone at base; and gray and tan, thin-bedded
platy limestone and calcareous shale at top. Unit consists of turbidites locally containing
rip-up clasts and numerous channels which pinch out laterally. Unit is 53 m thick.
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Slate- Dark red, black, and green. Tightly folded and contorted with pencil cleavage and
rodding structure developed locally. Occurs with quartzite (pCngq); best exposed in upper
Marsh Creek near Mt. Weller.

Undifferentiated- Crops out in central and eastern Sadlerochit Mountains. Unit is in thrust
fault contact with overlying Katakturuk Dolomite. Quartzite is fine-grained, light brown to
buff. :\tgillaceous dolomite is light brown to brown, thin-bedded, and highly deformed.
Isoclinal folding and well defined axial-plane cleavage is the dominant fabric within these
rocks.
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