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INTRODUCTION EXPLANATION OF MAP UNITS

This map presents information relevant to published syntheses. The map shows new mapping, The map includes map units that are widely recognized lithostratigraphic units.and compound map

location of critical field relations, and the degree of extrapolation from previous mapping in the
interpretation of the structural style and framework of the Sadlerochit Mountains and adjacent
aress. '

Mapping compiled here was conducted by the authors during field investigations in 1984 and
1985. The field investigations were part of the U. 5. Geological Survey's contribution to a study of
the Arctic National Wildlife Refuge mandated by Section 1002 of the Alaska National Interest Lands
Consersgéion Act of 1980. The mapping was done between July 12 and 17, 1984 and July 1 and
18, 1985. ,

The purpose our field investigations was to gain insight into the structural style and framework of
areas adjacent to the coastal plain of the Arctic National Wildlife Refuge. Syntheses of our
observations were presented in Kelley and Molenaer ( 1985), Kelley and Foland ( 1987), and
Kelley and others ( 1987).

This compilation compr ises original mapping by the authors and field-checked mapping of Reiser
and others ( 1970 and 1971). The map also shows the location of part of seismic line 14, the
means of extrapolating field relations in the Sadlerochit Mountains to the the subsurface geology of
the adjacent coastal plain (Kelley and Foland, 1987; Kelley and others, 1987).

units. In areas of ittle structural complexity, single units such as widely recognized formations
and groups are mapped. In areas of structural complexity and poor exposure, map units compr ised
of two or more lithostratigraphiic units, the elements of which are mapped as formations or
intervals within formations elsewhere in the map area, are used.

Compound map units show the distribution of particular stratigraphic sequences without regard to
poor ly exposed structures. Imbricate faulting, detachment folding, and limited exposure preclude
mapping most elements of compound map units individually beyond the confines of isolated
outcrops and at very large map scales.

Compound map units infer the distribution of major structural blocks. Structural repetition of a
l1thostratigraphic sequence within each compound map unit implies that the compound units
correspond to structural blocks separated by decollement from adjacent map units. Since & major
purpose in producing the map Is to show structural relations, compound map units are extensively
employed. The distribution of thrust faults that repest the stratigraphic sequence of compound
map units are shown where possible to illustrate structural repetition within compound map units

DESCRIPTION OF MAP UNITS
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CORRELATION OF MAP UNITS

, Tnis compound mapping unit Includes undifferentiated Hue Shale and pebble shale unit (see .
Qal Quaternary alluvium. This unit comprises fluvial gravel in active stream channels and fluvially description of individual units). The unit includes between a 700 to 1,000 foot (215 and 300 m) SNIOF(‘IZM: ?rwp ISLW:: T”m"c and p“mggg- The(%of",p “(x:‘ggisesztm EO')MM&FO;IMUOH and
e Y vyt 550wy S Tt (i S & S i e ot Echooka Formation is pyrito, Focdish-brown-weather ing, and greater than 100 feet (30 m)
, u unit. thick. Ivishak Formation consists of the Kavik and Ledge Sandstone Members. The Kavik Member
Qls s BT s s L o S NS 5 a1t ey consists of medium- to dark-gray silty shale and siltstone that grades fnto the over lying Ledge .
Kemik Sendstone (Lower Cretaceous). This formation is between O and SO feet ( 15 m) thick and - g b seolnd o gl gl g Lot A |
) consists of predominantly light-gray, very fine to fine-grained, medium- to thick-bedded, locally Sadle'rochit Group umforr'nably overies Llsbbrne Group; abrupt contrast between unde'rlying TKe/ Kh
Quaternary deposits. This unit mostly comprises thin deposits of heterolithic fluvially deposited cross bedded, hard, and indurated quar tzose sandstone with abundant chert grains. Thin pebble Tight-gray 1mestone and dolomite of the L isburne Group and overlying derk-reddish-brown-
Qd debris underlying prominent terraces and over lying shallow-dipping erosional surfaces cut in conglomarate beds are common at or near base of the formation. The formation contains trace weather-ing clastics of the Sadlerochit Group marks the contact Kh
. fossils, sparse bivalves, and in a nearby area, the ammonite Simbirstitesof Hauterivian (Early -
Cretaceous) age. The lower contact is a regional unconformity along whit;h su%alcengt;ogg t;slre KhiKp
. progressively truncated to the north. The upper contact is sharp but conformable w e
Canning Formation (Upper Cretaceous to Paleocene) Only the lower 2,000 feet (600 m) of depos i itions.
formation is exposed in map area. The formation comprises interbedded shale and sandstone. Shale IO . S5 W . I MR (S0 S Gt Lisburne Group ( Pennsylvanian and Mississippian). The group consists of the Alapah Limestone -
1s silty, dark-gray to grayish-brown, nonfissile, and bentonitic. Sandstone is mostly very fine to ' 1
fine-grained but includes medium -grained sandstone that typically occurs in graded beds a few SR Lt LS W S N |SO% M USIS ) Sy S
TTTTTT S (o0 )% 8 fow § , . J 4 strata. Light-gray-weathering, medium- to dark-gray, and locally cherty limestone, dolomitic
TKe nohes (om) 1o  few feat (m) thick ; most beds are massive to laminated and have sharp besal limestone, and dolom ite make up most of the section. The group includes small amounts of limy KK/ Kk
L1 contacts with common groove casts and minor flute casts. Carbonaceous debris s common. The Kingak Shale (Lower Cretaceous and Jurassic but probably only the Jurassic part is present in T shale and shaly limestone. Specifically, Armstrong and Mamet ( 1977) report pelletoids] Kp/Kk/KJk |
unit includes turbidites ( See Molenaar and others, 1987). Parts of unit containing more map area). Thickness of the formation in the map area is uncertain owing to 1imited exposure but packstone and grainstone 'bm am'pelmotomm mudstone and wackestone, bryozoan and
sandstone are more resistant to erosion; shalier parts are less resistant to erosion and have probably 1s less than 300 feet (90 m).The formation is mostly dark-gray to black, fissile, T pelmatazoan packstone and wackestone, and oolitic packstone and grainstone from measured AN~
1imited exposure. Unit fs deformed fnto open synclines and narrow and faulted anticlines. noncalcareous, and clayey to sility shale with subordinate amounts of siitstone. Ripple-cross- sections in the Sadlerochit Mountains. The weathering profile of the group commonly consists of a Kk
Sandstone of the Canning Formation occurs subjacent to poor ly developed nor th-nor thwest- bedded, burrowed siitstone is common in the outcrop in section 28, T.4N.,R. 31E. Ironstone massive-weathering basal interval, & thick-bedded and positive weathering upper helf, anda _
dipping cuestas along southern margin of the formation. coneretions are common to rare throughout the formation. The formation contains belemnites and rubbly intervening interval between the two positive weathering intervals '
less commonly ammonites. The Kingak Shale is unconformably overlain by Kemik Sandstone. '
Hue Shale ( Lower to Upper Cretaceous) This formation comprises interbedded shale, bentonite - contactt oo Kﬁ;mki&mle 's&%n b pr:? K: 00'* ’Shalte ?_s '"°"é°°°t'" e thu::t' Rk
. ' ' occurs in @ structurally uninterrupted sequence of Mississippian to Lower Cretaceous strata itkilvarak F i fssissi ' f m 150 f thick but
and lesser amounts of tuff in middle of formation. The formation fs about 700 feet (210 m) thick Last Creek ot the eest end of the Sedlerochit Mountalns, The Kingak Shale, 1n uncertain structurel z (':‘,':r?y“ e fﬂm‘;‘{};ﬁaﬁgmm&% wre i S gLl
gm sguaﬁf;gl'ge %e St;dolremchmm &t‘ nogtgt:é?grmyt?:wmmwm%mm ins mg ?srt; lji p;::yat:(l)vmwk relations to older strata,also occurs in isolated outcrops northeast of the Sadlerachit Mountains. ” maroon limestone, shale, sndstone, conglomerate, breccie, gresnish-gray shale, and quartzose
noncalcareous, mostly fissile, and bentonitic. The lower 100 to 150 feet (30 to 45 m) of the L™ PUUDI (U W A SN . SN 01 MO S s b Rs
o i 4 o g ol e ey e e o o "
o B0 ' Sandstone ( Lower Cretaceous), and Kingek Shale ( Lower Cretaceous and Jurassic) ( see indivi
o) tick 4e nlorbede nd par1Ine 1 the formation Tog Lt 15 e oetiod i st 1 B e st iy repadid o i e A Oits el pronn by |
. sequence occurs fn structurally r and imbr au 3 pr R Ps
llgnt gray , fine textured, hard, indurated, and thinly bedded; it weathers to red on rubble-covered repetitions of the Kemik Sandstone. Repetitions within this map unit are shown on the map by Srakrants 7). e orule ists of sbout 7500 feet (2.500 m) of
hills (Refer to Molenaar and others, 1987). t and imbricate thrust faults Katakturuk Dolomite ( Proterazoic ?). ormation consis g ’
distribution of the Kemik Sandstone, indicated by a dot pattern, and imbricate thrust faults. mostly dolomite and 1imy dolomite. The formation fs probably Proterazoic in age; it lacks fossils Jrenpragemruiiy
other than t(llml structures and unt:géi)es lt;oflorm‘tt)tion It‘r;‘tt imeg‘:das Cunb{iwz&si Is i';i:mmt Shublik
' ' aceou eocene Mountains ( Blodgett and other's, 1986). Dolomite is light medium gray to derk gray, PMI
v rpetany st Iy om o e e e Karen Creek Sandstone ( Upper Triessic). The formation fs sandstone and stltstone. Sandstone fs <k medium to Tight gray weather ing, thin-Dbedded to massive but commonly laminated, cross-
Canning Formation and upper half of Hue Shale  see description of individual formations.). Unit is gray, hard, resistant-weathering, very fine grained, and quartzose. The sandstone.grades to Jem inated, and algal - laminated, commonly vuggy , generally fine grained, and limy locally. Algel
A, very poorly exposed. Exposures are mostly isolated, conspicuous, red-weathering, rubbly stitstone. Bedding fs thick to massive, commonly bioturbated, and locally contains small derk structures including stromatolites, pisolite beds, mud chip clasts, and silica-replacement are
v, TKe/Kh7/ -~ y 4 burrows. The formation is fossiliferous, mostly bivalves. The formation is O to 25 feet (0 to 8 characteristic 11thologic features of the formation. In thin section, dolomite, making up much of
mounds ( labeled tuff on map) separated by tundra-mantied low areas. Poor exposures in stream \ Mi
Neleiiiiiss cuts suggest that most of the low- lying areas are under lain by shale and scattered turbidites. This m) thick in the northeastern Brooks Range; the only accurrence in the map area is a poorly the formation, appears to have been pelletoigg! 1imestone devoid of shelly debris. The formation fs
unit may be as much as 1,000 feet (300 m) thick. The unit consists of shale, scattered exposed and prabably very thin interval at Last Creek at east end of Sedlerachit Mountains. ublquitously fractured on scales ranging frof handspecimen to outcrop scale. P
tur;bidnes, and tuff. The outcrop area is structurally intricate and the sequence making up the , , ‘ . ' pMm
unit is repeated numerous times by thrust faults and detachment folds. s%%om; {g‘rcr‘?ation (Middle tf03Upper Triassic). The formation is between O and SO0 feet (O to Undiv1ided Prmbrim(rwks. )This unit includes m(;tly &lg,t? rg%ﬁ& Prott:;omu; '? p€k .
150 m and consists of 3 members in ascending order: siltstone member, limestone As much as 2,000 feet (600 m) of these rocks may be ex n ountains;
; . v . . member, and clay shale member. The siitstone member 1S dark-gray to black, sooty, calcite bass of the section is not exposed. The rocks of this unit pessibly are structurally complex. The
. 5 SO 9% 08 300 R (00 & o0 o ot k. witty resegnind asrsiyr e cemented, quartzose, organic, phosphatic, and regular bedded. The limestone and dolomite of the unit includes reddish-brown and greenish~gray argillite, orthaquar-tzite, and chert-quartz and
port and grades upwerd to clay shale, Shale fs dark aray to black . sil o §]°"t° . . - limestone member s very siity, sandy, thin-bedded to messive, and interbedded with sooty black PE== quartzite conglomerate. The rocks are locally highly sheared. Pencil cleavage is present locally. pe
g Ay oo~ Appmrs e b, bkt g L i i oy enabi to derk-gray shale. The carbonate layers include coguina intervals of flattened and typically Some fine-grained racks have phyllitic sheens on cleevage surfaces, especially in essociation with
grains. and minor amounts of matrix-supported chert and g;‘:' ! scam . mg"s %] phosphate-replaced bivalves. Weathered surfaces of the carbonate beds locally weather to pastel ‘shear zones. Other rocks appear little deformed and unrecrystallized.and contain recognizable
Where the under lying Kemik Sendstone . Shin o ot e iy i Aot ot Lot shades of yellowish-gray. The clay shale member is poorly exposed. Dark-gray to black sooty sedimentary structures such as dune and ripple cross-bedding, lamination, and mud cracks.
B A s i e A o e T s e R calcareous shale, siltstone, and fossiliferous limestone and dolomite best character ize most
PeDDIe 20neS are CoMMON a1 Dase of the un’t. The UNT 1s unfossI1iferous, exCapt for carbonecaous e B . S AT I UG LS 4 018 G S ¢ B et
plant debris, palynoflora, and microfauna, which indicate Houterivian to Barremian (Ear] Mountains were it s part of a structurally uninterrupted Mississippian to Lower Cretaceous Mafic igneous rocks ( Pre-Mississippian). This unit includes extrusive and/or intrusive, dark-
Cretoceous) ae. The lower contect is sher'p but conformable with Kemfk Sandstone. Whero Kemik o SRS b St T A SRy W o W e pHm Srowrr-wosther ing bessitic end/er endieitic resks.
Sandstone s absent, contact is unconformable on under lying Jurassic and Triassic rocks in map SO Pibwt
area. The upper contact is gradational with overlying Hue Shale and is placed at the change from
non-bentonitic shale below to bentonitic shale of gamma-ray zone of the Hue Shale above.
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