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08%43' — 77T = 68°45' CORREL ATION OF M AP UNITS DESCRIPTION OF MAP UNITS decreas.es to the notthv apd northwest. .Probably grades basinward' tg the lower Torok inclu.de, in ascenfling orderf a basal sanc.lstone (38 m thick), a lower black shale u.nit (180
Formation. Top of unit is not exposed in the map area. Base of unit is not exposed but m thick), an argillaceous limestone unit (25 m thick), an upper black shale unit (43 m
appears to overlie Torok Formation exposed in a few stream cuts on east side of Kanayut thick), and a red limestone unit (up to 5 m thick). The basal sandstone unit consists of light

) SURFICI_AL DEPOSI_TS River. Thickness of unit poorly constrained in map area, estimated at 150 m. gray, brown-gray, and red-brown weathering fine- to medium-grained sandstone and
"""" Alluvial Deposits Colluvial Deposits Polygenetic Deposit  Glacial Deposits Surficial units modified from Hamilton, 1979 minor interbedded dark gray to black silty shale and shale. Sandstone beds range from less
I I I ALLUVIAL DEPOSITS COBBLESTONE PARAUTOCHTHONOUS SEQUENCE than 1 cm to 25 cm thick, include plane-parallel lamination, planar-tabular and sigmoid-
shaped cross stratification, and flaser bedding. Sandstone beds are sparsely to moderately
. . CoBBLESTONE MEMBER OF FORTRESS MOUNTAIN FORMATION (Barremian—Aptian; revised bioturbated and trace fossils consist of vertical, near-vertical, and bed oblique, downward
Qa at Moper~ ALLuvium (Holocene)—Modern cha.nnel and floodplain depos.1t5; ranges from nomenclature, Mull and others, 2003)—Dark, greenish-gray lithic sandstone, chert pebble tapering burrows backfilled with black and maroon mudstone (possibly Cylindrichnus?)
Qal Holocene poorly sprted to moderately sorted, well stratified sand and gravel and includes silt and to cobble conglomerate, siltstone, and mudstone with well developed calcite cement; of the Skolithos Ichnofacies. Sandstones are locally ferruginous. The lower black shale
Qf peat facies. often with conspicuous light- to cream-weathering leached chert or tuff grains that give a unit is very poorly exposed, but chips in float include fissile black shale and dark gray to
. . light-colored weathering appearance to the otherwise dark-colored lithic sandstone. black silty shale. Faint sub-millimeter lamination is visible in some silty shale chips. The
e ALLUV_'UM’ UNDIFFERENTIATED (Holocer'le)—Predommantly cha'mnel and floodplain Flakes of tasmanite, a distinctive black to dark brown organic-rich shale, are also common argillaceous limestone unit consists of poorly exposed interbedded limestone and shale;
Qcu Qsi Qid3 a0 deposits, as described above, mantled with up to 2 m of sand, silt, and peat; 'ge'nerally in some beds and were probably derived from the Ipnavik River allochthon. Sandstone limestone is dark-gray, very argillaceous, fine-grained, with scattered crinoidal debris;
] L VegetatedA and stands 17,2 m abov'e modem floodplains. At the SOl,lth end of Shainin Lake beds are medium- to thick-bedded amalgamated turbidites that form packages up to 4 m shale is dark to medium gray and very calcareous. The upper black shale unit is mostly
Qid Qide |- Qig - Itkillik unit may include lacustrine, deltaic, fluvial, and (or) eolian deposits. thick and are interbedded with mudstones. Coarser-grained sandstones and conglomerate black, fissile shale with thin lenticular beds of dark-gray, fine- to medium-grained,
. || Glaciation . > . . . units were deposited from turbidity currents and associated debris flows. Base of unit argillaceous limestone. The red limestone member is dark- to medium gray, medium- to
S .. TerrACE GRA‘_/EL (Pleistocene)—Oxidized sandy gl;avel, containing re51'dua1 erratic marked by relatively sharp contact with UNNAMED PHOSPHATIC-MANGANIFEROUS SHALE coarse-grained, distinct reddish brown weathering, abundant brachiopods and fragments
- QUATERNARY boulders, fognmg terraces 4576,5 m abpve modern river levels. Caps crosion surfaces (Barremian)—hard, bioturbated shale with conspicuous reddish-brown, manganiferous of gastropods, crinoids, bryozoans, and rugose corals. The Kayak Shale is a
_ formed within the Anaktuvu'k Rlver. drift sheets but beyond outer moraines and above weathering sheen; observed in the map area at only one locality too small to map on the transgressive-regressive unit deposited in tide-influenced intertidal to shallow subtidal
12 5, Pleistocene outwash terraces of Sagavanirktok River age. west bank of the Nanushuk River. Top of unit not exposed in map area but to the east in marine settings. The red limestone member is transitional with overlying Lisburne Group.
© °|( Sagavanirktok River . . Cobblestone Creek area is overlain by Torok Formation at a relatively sharp contact. Unit forms subdued slopes and commonly acts as detachment surface for Lisburne thrust
Qsd . \Giso Glaciation Fan Depostrs, UNDIFFERENTIATED (Pleistocene to Holocene)—Ste.ep alpnTe fa'ns are Although poorly exposed as linear rubble ridges in the map area the unit is well defined as sheets. Thickness approximately 300 m.
ity ; angule}r rock debris at' mouths of avglanche t':hutes and canyons. Active and 1nact1v§ fan amappable unit just to the east in the Cobblestone Creek area and thought to be older than,
deposits are ro<.:k debris commonly with matrix ofcoarse, very poorly sort;d, nonstratified and stratigraphically below, the main complex of Fortress Mountain Formation. This unit KaNAYUT CONGLOMERATE (Bowsher and Dutro, 1957; Nilsen and Moore, 1984)—Named
to weakly stratlﬁ'ed', subang}llar to subrounded,.sﬂty, sgnfly gravel. Dep0s1t. mapped at the is part of the Cobblestone parautochthonous sequence composed of folded, thin, for a thick succession of predominantly nonmarine conglomerate, sandstone, and shale
Anaktuvuk River south end (?f ShalTun Lake is a fan-delta deposit consisting of gravel grading into deltaic imbricated thrust sheets of initial Lower Cretaceous foreland basin deposits that overlie a exposed south of the Brooks Range mountain front where type sections for each member
Qad Glaciation and lacustrine facies. thin section of the upper part of the Endicott Mountains allochthon that has detached and were designated immediately southeast of Shainin Lake. The basal Ear Peak Member
been thrust northward. Thickness, measured just east of the map area, approximately 100 gradationally overlies the Hunt Fork Shale and the contact is placed at the base of the
COLLUVIAL DEPOSITS m. stratigraphically lowest unequivocal fining-upward succession of sandstone overlying
. . . thick phyllitic shale. The Shainin Lake Member gradationally overlies the Ear Peak
Gunsight Mountain | i E Tarus RussLE (Holocene)—Angular, unsorted, nonstratified rock debris forming cones SYNTECTONIC TURBIDITES AND MELANGE Member. This contact is typically expressed by an abrupt change in slope from a distinct
Tod 18] locene to and aprons along the base of steep bedrock slopes. - - : : Py .
Glaciation Pliocene? TERTIARY stair-step pattern in the Ear Peak Member to vertical or near-vertical cliffs in the Shainin
. UNNAMED MELANGE/OLISTOSTROME UNIT (Lower Cretaceous,  post-Valanginian, Lake Member. This change in weathering profile between the Ear Peak—Shainin Lake
Qcu SOLIFLUCTION AND OTHER COLLUVIAL ,DEPOS'TS’ UNDIFFERENTIATED (Plelstocen'e to Aptian—Barremian ?)—Dark gray to black mudstone locally sheared to a scaly argillite, members can readily be seen near ridgetops at the south edge of the map area. The Stuver
Holoc'ene)‘—Ver.y pqorly soned? nonstr?tlﬁed to 'weakly strgtlﬁed,. stony, sandy silt .to and thin-bedded dark gray to black turbidites. Unit contains large sheared exotic blocks Member gradationally overlies the Shainin Lake Member. Along valley slopes the contact
organic silt, p'rlmaflly of glgmal origin, deposited by soliflucation and/or c(’”u‘”?l and elongate masses up to 100 m long of conspicuously white-weathering , partly leached typically corresponds to a distinct upward decrease from steep to moderate slopes charac-
processes. Solifluction deposits w1des1?read on gentle and moderate slopes, form thin chert, greenish gray chert, and silicified mudstone of the Imnaitchiak Chert (JIPi) terized by a prominent stair-step pattern. Along ridgetops, where changes in slope are not
Deposits of the sheets (()1ver deroc]; andbapronIsJtl'lalt).thlckznbdowE sl9pesdand gcc(lingluleﬁe qplto several probably derived from Ipnavik River or Picnic Creek allochthon (see below). Unit as obvious, the contact is arbitrarily placed at the base of the lowest siltstone—shale succes-
Colville Basin Foldbelt meters cep along slope bases. nit 1s'ecte y cotluvium epqmte y alluvial processes appears to be intensely deformed and structurally thickened, and is interpreted to be a sion greater than 5 m thick. The Stuver Member is abruptly overlain by the basal
and/or soliufluction on steep slopes or in moderately steep gullies of ephemeral, tributary large-scale, mass-transport deposit gravitationally transported basinward from an area of sandstone unit of the Kayak Shale. The Stuver Member—Kayak Shale contact in the map
Turonian to streams. active tectonics. However, unit also contains blocks that appear to have been tectonically area is typically present on the south side of prominent topographic saddles; saddles are
Ktu Coniacian sheared in the process of emplacement in the mudstone/scaly argillite groundmass. Unit bounded on their south sides by north-dipping cuestas developed in the uppermost
] UPPER CRETACEOUS POLYGENETIC DEPOSIT is exposed in the lowland area north of upland ridges of resistant Okpikruak Formation sandstone beds of the Stuver Member.
- E)eﬁzi?alin Ice-R. . . . . (Ko). Thickness unknown, but probably variable.
o | ce-RicH Sict DEPO'SITS (P?elstocene to Hololcene)fPoor'ly strgtlﬁed s11§ and organics up STuver Memser (Upper Devonian to Lower Mississippian)—Light gray, light tan, and
- Albian to — to several m.eters Fhwk’ derlyed from loess mixed with sohf"luctlon depos¥ts. Abundant 1ce OkPIKRUAK FormATION  (Berriasian to early Valanginian; Patton and Tailleur, 1964) light to medium brown weathering, locally orange-brown weathering, pebble conglomer-
Cenomanian present as disseminated grains and as lenses and wedges. Fills poorly drained topographic —Predominantly dark gray to medium green-gray weathering, thin rhythmically bedded, ate and sandstone; brown, gray, maroon, green, and black weathering siltstone and shale.
depressions and valleys and exhibits numerous small thaw lakes on surface. mudstone, siltstone, and lithic sandstone (graywacke); locally orange-brown weathering Lithologies are organized in prominent fining- and thinning-upward successions up to 30
Albian concretionary siltstone; in the map area silty shale is rare and is typically present only as m thick, expressed in outcrop as resistant benches of sandstone and minor conglomerate
Svyntectonic Turbidites Cobblestone GLACIAL DEPOSITS thin partings within siltstone and sandstone successions. Sandstone:siltstone ratio ranges separated by recessive weathering successions of siltstone, silty shale, and shale formin,
yntectonie fu Parautochthonous Paring : : b parated Oy T & - i . &
and Mélange - . from 1:10 to 1:20. Mudstone and siltstone beds are typically less than a few cm thick; a distinctive stair-step pattern. Sandstone benches are gradationally overlain by siltstone,
Sequence Itkillik Glaciation sandstone beds range from less than 1 cm to approximately 25 cm thick. Siltstones are silty shale, and shale with abundant thin interbeds of sandstone. Siltstone and silty shale
. . usually characterized by chippy weathering; in well-preserved exposures, sub- are characterized by angular, blocky weathering textures and color mottling (gray, green,
Aptian DRIFT OF ITKILL]K. AGE, UNDIFFERENTIATED (Plelstqcene)—Unsorted to pqorly .sorte.d, millimeter-thick laminae of very-fine-grained sandstone are visible. Sandstones are and maroon) suggestive of paleosols. Plant fragments are common in silty shale and shale.
LOWER CRETACEOUS generally non.stratlﬁed, comp.acF, bouldery till. Mixed sand-to-clay . matrix, with ,SIIt lithic-rich and display normal size grading; internally massive sandstones are also present. Sandstone and conglomerate near the base of fining-upward successions were deposited
ger}efally dorpmant; usually within mountain valleys and cannot be assigned to a specific Ripple cross lamination, convolute lamination, and syn-sedimentary slump folds are in suspended load to mixed-load meandering streams; silty shale and siltstone record
Barremian Itkillik moraine system. present locally. Impressions of pelecypods Buchia sublaevis (early Valanginian), Buchia deposition on alluvial floodplains that flanked stream channels. Common paleosols
. . . . okensis (Berriasian), and Buchia uncitoides (Berriasian) are locally abundant on indicate that these flood plains were repeatedly exposed to surface weathering and
Endicott Mountains DR'FT, OF LATEST ITKILLIK READVANCE (Plels}ocer}elell and 1ce-cont;'1ct deposits, as sandstone bed surfaces; where present in significant numbers, the orientation of valves pedogenic modification. The Stuver Member includes plant fossils of Late Devonian age
Allochthon described above; form arcuate to lobate deposits within valleys at mountain front. suggests that bedding is commonly overturned. Beds are vertical to steeply dipping and throughout much of its thickness. Plant fossils of Early Mississippian age have been
. o . . . . . outcrop-scale folds are common; fold axes typically plunge toward the southwest. recovered from near the top of the unit (Nilsen and Moore, 1984). The overlying Kayak
ANANNNAA unconformity Valanginian DreFr oF ITkILLIK PHASE 1T (Plelstocene)—Tlll and ice-contact deposits, as described Rhythmically interbedded mudstone, siltstone, and sandstone of the Okpikruak Formation Shale includes marine megafossils and microfossils of Early Mississippian (late Kinder-
above; form narrow-crested (3-5 m) moraines. record deposition from dilute turbidity currents in a basinal setting. Rare slump folds hookian) age, which is consistent with an Early Mississippian age for the uppermost
. . . . . . indicate deposition on subtle slopes. Stuver Member. Thickness: approximately 220 m (Nilsen and Moore, 1984).
ANNNNNNA  unconformity DriFt oF ITKILLIK I AGE (Pleistocene)—Till and ice-contact deposits, as described above.
Ke=0 Incompetent units UPPER TRIASSIC TO MorPhology 1@egular, but smoother than on fe'fltures of Itkillik IT age; moraine crests 5-10 The unit contains scattered, large exotic blocks of bedded chert and mafic igneous rocks SHAININ LAKE MEMBER (Upper Devonian)—Light gray, orange-brown, and, medium to
JI intensely deformed LOWER UPPER JURASSIC m wide; conspicuously channeled outwash trains. (unit JPi/mi described below); blocks of chert are locally associated with highly deformed dark red-brown weathering pebble conglomerate, pebbly sandstone, and sandstone;
AAAAAAAA unconformity and thrust-imbricated . bodies of poorly sorted lithic-rich sandstone that appear to have cannibalized the chert pebble conglomerate is the most abundant lithology, followed by pebbly sandstone, and
Outwash OF ITKILLIK ADVANCE (Pleistocene)—Moderately Well 'sorted, sandy grayel. bodies (three examples of this type of deposition are annotated on the map as “chaotic sandstone; the member is nearly devoid of siltstone and shale. Shainin Lake Member
- PERMIAN Genel'*ally lacks loes's or peat cover. Forms aprons and valley trains in front of, or marginal debris flows”). Blocks of bedded chert range from a few meters thick to approximately 25 typically weathers to form massive near-vertical to vertical cliffs. Pebble conglomerate is
to, drift lobes of Itkillik age. m thick; bedding in the blocks is typically discordant with bedding in the enveloping polymictic and clast-supported, though all gradations have been observed from clast-
ANANNNANANA unconformity . . R lithologies and is interpreted as a tectonic mélange associated with thrust emplacement. supported conglomerate to pebbly sandstone. Clasts are well-rounded and consist
Sagavanirktok River Glaciation Blocks were emplaced either as slide blocks derived from subsea exposures of pre- predominantly of chert, including black, dark gray, light gray, pistachio green, dark green,
m Iﬁg%sg:gg@ggfv ANIAN b S R N Plei Poorl d ified Cretaceous bedded chert, or as thrust slivers detached from their roots during thrust brown, and red varieties; sub-millimeter diameter radiolarian tests are commonly visible
Sheared blocks of unit ! Rl;"c”ll" OF'“ AGAVANIRKTOK ~ RIVER fGE ( .lelstoce;le)b— ;)(;Jr y sortel > n;)nstratl 1ed, emplacement, or through some combination of the two. on moistened, fresh clast surfaces. Clasts of white vein quartz are common and medium
JPi are encased within LOWER MISSISSIPPIAN f;u Fery t d’ r?ngmbg n Cg:inp(;SItlzn rom siity, Zan Y, ouhery graved toc .ayeg, stony gray quartzite clasts are a minor constituent. The maximum clast size in the map area is
unit Kmo and interpreted Zl :w onzs,ftISt;I}:]t(,ul_llt( su ued :n kﬁoralinfi's and topography intermediate in character Reconnaissance observations indicate that the high upland ridges in the disturbed belt approximately 7 cm. Matrix between clasts is medium- to very coarse-grained, poorly to
as a tectonic mélange. UPPER DEVONIAN TO ctween drift o ik age and Anaktuvuk R1ver age. between Alapah Creek on the west and Nanushuk River valley on the east are underlain moderately sorted sandstone. Bed thickness ranges from a few decimeters to several
LOWER MISSISSIPPIAN . by dense, resistant, light gray to greenish gray, medium to thick bedded, fine to medium meters, and most beds are laterally discontinuous. Conglomerates are typically massive or
OuTwasH OF I{ATE SAG,AYAN'RKTOK River ADVANCE (Plelstocenc?)—Moderately well grained, possibly tuffaceous, quartzose graywacke, with minor amounts of interbedded display crude horizontal stratification; planar-tangential cross stratification is present
Dksl s'ort'ed and stratlﬁed,' OXIdlze,d’ san('iy gravel forming outwash trains beyond the outer sheared black shale. These quartzose graywackes are also exposed in a few stream cut locally in sets up to 5 m thick. Lenses of pebbly medium- to very coarse-grained sandstone
limits of the Sagavanirktok River drift sheet. exposures. up to 2 m thick are common. Nilsen and Moore (1984) reported that the Shainin Lake
UPPER DEVONIAN . . Member coarsens upsection to the middle of the unit, and fines progressively upsection
Anaktuvuk River Glaciation The quartzose graywackes display healed fractures characterized by a web-like appear- from there to the contact with the overlying Stuver Member. Pebble conglomerate and
. . . . ance and are more massive, more resistant, and lighter gray weathering than the dark gray, pebbly sandstone of the Shainin Lake Member record deposition in bedload-dominated,
I,)R'FT OF A],VAKTUVUK,RWER A,GE (Plelstocene)—Glamal depos1ts'0f ugknown compost- thinner-bedded, more lithic graywacke facies of the Okpikruak Formation. Time did not low-sinuosity, “braided” streams. No age-diagnostic fossils have been recovered from the
tion, f)verlam by COl’ltll’lu01:IS silt depos1ts;'forms IOW{ broad m'oramal ridges with gentle permit detailed differentiation of the two contrasting facies in the mapping and their Shainin Lake Member, but the age of the member is constrained by marine fossils of Late
ﬂankmgislopes. .Deeply dlsgegted by drainages, which may 1r}clude oquash tral'ns of structural and stratigraphic relationships are unknown. Devonian (Famennian) age from the underlying Ear Peak Member and by plant fossils of
Sagavanirktok River and Itkillik age, and forms the oldest continuous drift sheets in the Late Devonian and Early Mississippian age from the overlying Stuver Member. Nilsen
map area. The Okpikruak Formation is a flysch-like succession deposited in a foredeep, in front of, and Moore (1984) considered the Shainin Lake Member to be of Famennian age.
) 3 . and on top of, the leading edge of northward advancing thrust sheets. It is restricted to the Thickness is approximately 525 m at the type section just south of the map area (Nilsen
Gunsight Mountain Glaciation disturbed belt, where it is poorly exposed on subdued rubble-covered hills in a belt and Moore, 1984).
. . . . trending east-west a few kilometers north of the Brooks Range mountain front. In the map
MAP SYMBOLS Tod DRIFT OF GUNS]GI'-IT MOUNT.AIN AGE .(Tertlary)—nghly e'rod'ed glacial fiepos%ts of area, the best exposures are located along banks of Erratic Creek and Welcome Creek. Ear Peak MEMBER (Upper Devonian)}—Medium brown, olive-brown and maroon
unl'mown cor'nposm'on, overlain by cgntlnuous cover of organic silt, and lacking primary Unit is probably deformed by numerous unmapped thrust faults. Contact relations with weathering siltstone and silty shale; light tan-gray, light brown, orange-brown, and red-
,,,,,,,, Contact - dotted where concealed. relief. Assoc1atefi with Aablhmdant erratics of Kanayut Conglomerate. Occurs beyond limits underlying and overlying formations are not exposed, but top of unit may have been brown sandstone, pebbly sandstone, and sandy pebble conglomerate. Lithologies are
of Anaktuvuk River drift in northeastern map area. unconformably overlain by lower Torok Formation or lower Fortress Mountain formation. organized in prominent fining-upward successions up to 25 m thick, expressed in outcrop
. . . . . as resistant benches of sandstone and conglomerate separated by poorly exposed recessive
- Fault - dasheq where inferred or approximately located; dotted where concealed; queried BEDROCK UNITS The northern limit of the Okpikruak Formation in the Kanayut River map area is weathering silty shale, siltstone, and thin-bedded sandstone. Alternating resistant
where uncertain. interpreted as a regional thrust fault overlying the unnamed mélange/olistostrome (Kmo). sandstone and recessive silty shale-siltstone successions create a distinctive stair-step
o §] ) ) o DEPOSITS OF THE COLVILLE BASIN FOLDBELT The belt of Okpikruak Formation and the unnamed mélange/olistostrome projects weathering pattern. Sandstone benches are 2 m to 10 m thick and commonly include a
— High-angle fault - displacement indicated where known. ) o ) southeastward across the glaciated valley of the Nanushuk River into the adjacent Cobble- basal pebbly sandstone or sandy pebble conglomerate; the grain size and scale of sedimen-
D Kiu TuLuvak FormatioN (Turonian to Con1ac1an;.reV1sed nomgnclatl}re, Mull and others, stone Creek map area. The quartzose graywacke facies of the Okpikruak appears to tary structures decrease progressively upward in each bench. Plant fragments up to 25 cm
Thrust fault - sawteeth on upper plate. 2003)—Sandstone and conglomerate exposed in low (2 m high) ridges in thff northeast converge with the mountain front just east of the Nanushuk River and is present in only long and 4 cm wide are common on sandstone bed surfaces. Carbonized plant rootlets and
corner of map arfeahrepresent thef western e)l('lllosurtis (:if th? }I:/Ilay Cllreek s.ynchr;e.dBetter one small exposure at the west edge of the Cobblestone Creek map area. thin paleosols are common features near the tops of the sandstone portions of fining-
: : . exposures east of the map area form mesa-like uplands with locally resistant ledges or upward successions. Sandstone benches are gradationally overlain by silty shale, siltstone,
—A—A A4 Major thrust fault bounding structural provinces - sawteeth on upper plate. rounded benches of relatively resistant intervals up to 25 m thick. Sandstone, clean, well- Thickness: A complete section of the Okpikruak Formation is unknown in outcrop and its and thin interbeds of very fine- to fine-grained sandstone. Siltstone and silty shale are
. . . . sorted, fine to medium-grained, >95 percent well rounded quartz, friable, exhibits low- thickness in the map area is unknown. An approximately 400-m-thick coherent section of predominantly brown to olive brown, but include distinctive lens-like accumulations of
&S —& & Major detachment surface bounding structural provinces - does not imply older over angle cross bedding, probably dominantly marine. East of the map area, in May Creek Okpikruak Formation turbidites has been measured on Tiglukpuk Creek, west of the map maroon siltstone; chips of silty shale and siltstone locally have a mottled olive-brown and
younger; nub-teeth on upthrown plate. syncline, unit has >20 percent porosity and >800 md permeability. Conglomerate consists area. maroon appearance. Sandstone interbeds up to | m thick are common. Small plant
of conspicuously well-rou1.1ded, Well-shorted, pea gravel t‘? small pebble clasts of whi?e fragments are locally abundant in siltstone and larger plant fragments (up to 20 cm long)
<+ — — Fold axis - showing trace of axial plane and direction of plunge; dashed where inferred or quartz and black Ch?“ with no matrix, but with conspicuous druzy quartz on gram ImNarTcHIAK CHERT AND MaFIc IGNEOUS Rocks (Pennsylvanian to Jurassic)— Varicol- are common on sandstone bed surfaces. Blocky texture and color mottling suggest that
approximately located; dotted where concealed; queried where uncertain. surfaces. TO_P of unit not exposed in map area. L'ower part of Tuluvak consists of ored, thin-bedded chert and possible tuffaceous silicified mudstone with minor interbed- paleosols are common in silty shales and siltstone. Sandstone and conglomerate benches
sa'ndstone, siltstone, and interbedded shal'es expos.ed m bluffs on west bank of Nanushuk ded siliceous shale and organic-rich shale. In some places the unit has distinctive thicken progressively upward toward the contact with the Shainin Lake Member.
¥ Syncline River, on south flank of May Creek syncline. Estimated thickness: 150 m. yellowish-orange weathering color, with cherts most commonly gray to greenish gray, Sandstone and conglomerate benches were deposited in suspended load and mixed-load
4 i ) ) less commonly gray to maroon and dark gray on fresh surface, and occasionally bright meandering streams; silty shale and siltstone record deposition on alluvial floodplains that
s o - SEABEE FORN{AT[ON (Cenomam.an to Turonian; rev1§ed nomer}clgture, Mull and other45, turquoise green chert in close association with mafic igneous bodies. Wispy laminations flanked stream channels. Paleosols indicate that these flood plains were repeatedly
¥ Anticline 2003)—Dominantly soft, organic-rich black shale, with bentonite interbeds and some thin suggest some bioturbation. Pennsylvanian to Jurassic age is based on radiolarian fauna in exposed to surface weathering and pedogenic modification. Stream channels in the Ear
silicified tuff beds, mostly tundra-covered in map area; exposed as slumped flowage, as is samples from scattered locations elsewhere along the Endicott Mountain front (Mull and Peak Member fed delta lobes in the underlying wacke member of the Hunt Fork Shale.
Y Overturned anticline typical of the formation, and observed as white weathering patches in tundra-covered others, 1987). Exposed as exotic blocks of bedded chert ranging from a few meters thick The Ear Peak Member includes plant fossils of Late Devonian age (Mamay, 1962, in
valleys; exposure on th? 'southeast side of a lake bank in the An(?rtheast corner of the map to approximately 25 m thick in mélange (see description in Ko unit above). A few outcrops Nilsen and Moore, 1984); brachiopods of Late Devonian (Famennian) age have been
U Overturned syncline area; upper part of unit is probably partly eXPosed where it interfingers with Tuluyak of diabase sills or dikes (up to 60 m thick) west of the Kanayut River are the easternmost recovered from marine beds approximately 150 m above the base of the member (Nilsen
For.mation 1n.bluffon west bank of Nanushuk River on south flank of May Creek syncline. mapped exposures of these rocks. These mafic igneous rocks (unit mi) are believed to and Moore, 1984). The Ear Peak Member is approximately 500 m thick in the map area
Traceable beds Estimated thickness: 400 m. have intruded the lower Etivluk Group, which includes Imnaitchiak Chert (JPi), of the (Nilsen and Moore, 1984).
Ipnavik River allochthon. We interpret this belt of the Okpikruak Formation, with the
. . NanusHuk FormatioN (revised nomenclature, Mull and others, 2003)—The Nanushuk associated Imnaitchiak Chert (JPi), to be of the Ipnavik River allochthon based on the Hunt Fork SHALE (Chapman and others, 1964; Brosgé and others, 1979) (Upper
Strike and dip of beds Formation is a thick, clastic succession characterized by two regionally mappable general- presence of the mafic igneous rocks. A small outcrop of the Okpikruak Formation Devonian)—Named for a well-defined, thick (up to 1,400 m) succession of predominantly
ized units: (1) a basal interval of dominantly marine sandstone and mudstone gradation- associated with Imnaitchiak Chert at the mountain front east of Shainin Lake is possibly a shale, locally metamorphosed to slate, in the central Brooks Range. The Hunt Fork Shale
R 30, Inclined ally overlain by (2) marginal-marine to nonmarine sandstone, conglomerate, mudstone, small klippe of the Picnic Creek allochthon based on its position at the leading edge of the is divided into a lower shale member and an upper wacke member; only the wacke
68°30" = 68730 and coal. The upper Nanushuk is distinguished from the lower Nanushuk by a lower Endicott Mountain allochthon. Original stratigraphic thickness of the Imnaitchiak Chert is member is exposed in the map area. Predominantly poorly exposed light- to medium-gray
e Vertical sand:shale ratio, coarser-grained sandstone, the presence of conglomerate, coal seams, unknown, probably <100 m. and gray-green silty shale and siltstone; subordinante, but better exposed gray-tan, olive-
and.carbon'flceous shale, a'greater abundance_of plant ren'lains, a general absence of tan, pink-tan, and red-brown weathering very fine- to coarse-grained sandstone, locally
& Horizontal marine fossil fauna, and a higher percentage of iron-weathering products. ENDICOTT MOUNTAINS ALLOCHTHON fossiliferous and conglomeratic with granule- and pebble-sized clasts of quartz, chert, and
) ) ) ) . ironstone. Lithologies are organized in coarsening-upward successions up to 25 m thick;
20 In the map area, the upper Nan}lshuk is best e).cposed m th? axis OfAle Mountain syr'1c11ne BucHia LIMESTONE AND COQUINA AND ASSOCIATED SHALES (Valanginian)—An important coarsening-upward successions stack vertically to form at least seven cycles in the map
—~— Overturned where it forms intermittent resistant ledges with less persistent bedding traces than in the marker horizon informally called the coquinoid limestone; distinctive reddish-brown area. Silty shale, siltstone, and thin sandstone interbeds form the base of coarsening-
lower Nanushuk, in which sandstone beds are generally closely spaced and laterally weathering, thin-bedded limestone coquina, composed entirely of highly compressed upward successions and are typically poorly exposed and only seen in float; interbedded
104 Approximate persistent. Lower Nanushuk forms the more resistant elevated flanks of Arc Mountain Buchia sublaevis pelecypods of Valanginian age, with thin interbeds and partings of dark sandstones are a minor but conspicuous component near the base of coarsening-upward
anticline to the north OfAr? Mountain synsline, _a“fi the Tuktu Escarpment,.wh%ch forms gray to black fissile shale. Commonly structurally infolded and thickened within Blanken- successions and consist of red-brown weathering, medium- to coarse-grained, moderately
e National Park Boundary the south limb of the syncline. Backtl}rustu}g 'w1th1n the Nanusk'lukiFormatlon 1s present ship Member of the underlying Otuk Formation and possibly the silty shale of the Kingak to poorly sorted with locally common to abundant disarticulated thick-walled brachiopods
on the south flank of the Arc Mountain anticline where north-dipping sandstones of the Shale. Undeformed stratigraphic thickness unknown, but probably <2 m. and thin-walled bivalves. The upper few meters to 15 m of coarsening-upward succes-
lower Nanushuk override nearly vertical, nonmarine conglomerate beds of the upper sions consist predominantly of thin- to thick-bedded, fine- to medium-grained sandstone
Nanushuk that form the south limb of the anticline. UnpivipeEp CRETACEOUS AND JUrassic Rocks—Dominantly dark gray to black silty shale and minor granule and pebble conglomerate. Vertical burrows up to 5 mm in diameter
and mudstone; associated with the limestone coquina (Kc) described above. This unit is similar to the trace fossil Skolithos are locally present in some sandstone beds, but are
Ko NanusHuk Formarion, Upper Part  (Albian to Cenomanian)—Pebbly sandstone and interpreted in map area to possibly represent the lower part of the KINGAK FORMATION, never abundant or prominent, but help distinguish the wacke member from the overlying
B 7 LOCATION INDEX pebble conglomerate, light gray to red-brown, thin- to thick-bedded; forms resistant beds based on the silty composition of the shale, interbedded concretionary limey siltstone and Kanayut Conglomerate. Coarsening-upward successions represent stacked delta lobes
~<hddic and rubble traces. Interbedded recessive rocks, which make up the greater thickness of the mudstone nodules with rusty weathering, occasional horizontal and vertical burrows, and that were fed by fluvial systems in the Kanayut Conglomerate. The wacke member is
/5 debris ‘ unit, consist of dark gray silty shale, clay shale, black carbonaceous shale, siltstone, and a silvery sheen on weathered surfaces. Unit is structurally contorted and poorly exposed gradationally overlain by the Ear Peak Member of the Kanayut Conglomerate. The wacke
flow=of U@ Kmo BT O\~ S E\@ Kmo Ny LI [ s N A N U T gL, local coal beds. Sandstone is typically medium- to very-coarse-grained and commonly on the east and west sides of the Kanayut River, near the leading edge of thrust sheets of member is restricted to the south edge of the map area, where it lies in thrust fault contact
includes floating pebble-sized clasts of quartz, quartzite, argillite, and chert. Horizontal the Endicott Mountains allochthon, and may also contain the BLANKENSHIP MEMBER OF above younger carbonates of the Mississippian—Pennsylvanian Lisburne Group.
153° 150° and trough cross stratification are common; trough cross sets range from few decimeters THE OTUK FORMATION as described below. The best exposure of the unit is on the west side Thickness is 250 m to 300 m in the map area.
Chandler Lak to 50 cm thick. Plant fragments are present on some sandstone bed surfaces. Pebble of the Kanayut River in a small gully in the northeast corner of sec. 20, T12S, R5E.
Ikpikpuk Sagavanirktok Qtl dre;n ?e e conglomerates are polymictic and predominantly clast-supported; massive textures, crude Exposed thickness: <20 m.
River € horizontal stratification, and planar-tangential cross stratification are present. Ongoing mapping and structural and stratigraphic studies in the Siksikpuk River— Tigluk-
5 ) ) ) i Otuk FormatioN (Middle Triassic to lower Upper Jurassic)—Interbedded fossiliferous puk Creek area (Peapples et al., 2007) to the west have resulted in some revised
o i » . In the map area, the upper Nanushuk is characterized by prominent east-west-trending black chert, limestone, and organic-rich black sooty shale in five lithogenetic units, in structural and stratigraphic concepts that have not been fully evaluated in the Kanayut
-JTF’?" "N K?“‘k ChandIig 4 Philip Smlth ™~ ledges or cuestas of pebbly sandstone and pebble conglomerate; ledges are 3 m to approxi- ascending order: (1) a basal, poorly exposed shale member—black, organic, sooty, River map area. In addition, some differences in structural and stratigraphic interpreta-
| River Lake Mountains mately 15 m thick and extend laterally (east-west) less than 1 km to several km. The map noncalcareous, pyritic shale and silty shale, distinctive white weathering precipitate and tions between the Kanayut River area and the adjacent Cobblestone Creek—-May Creek
pattern of resistant, coarse-grained ledges separated by recessive, tundra-covered intervals minor interbedded thin limestone beds and nodules with thin lamination (Middle area (Mull and others, 2008) also remain to be reconciled.
imparts a distinctive cyclicity to the upper Nanushuk Formation. The upper Nanushuk Triassic); (2) chert member—black silicified mudstone and chert and rhythmically
Wiseman Chandalar Formation is interpreted to record deposition in a low-sinuosity, braided fluvial system. interbedded black, sooty, calcareous shale with some pelecypod coquinas, Halobia sp.,
s The recessive %ntel"vals, although not exposed, areilnterpreted by ar'lalogy Wlﬂ'l poorly and subordinate thin black limestone beds (Middle and Upper Triassic); (3) limestone
exposed recessive intervals east of the Nanushuk River, as the deposits of alluvial flood member—light-gray and yellowish-tan weathering banded limestone and silicified
153° 150° basins. Top of Nanushuk is not exposed in map area but regionally appears to be an abrupt limestone, thin-bedded (5-20 cm), wispy laminations and wavy bedding with thinly SELECTED REFERENCES
Sh. transgr.essive marine flooding surfa‘c?. Sandstones have measured porosity <11 percent, interbedded black, sooty, calcareous shale, commonly with abundant pelecypods Monotis
2‘;3??838;5 percent, and permeability <l md (Ahlbrandt and others, 1979). Thickness: sp- and Halobia sp. (Upper T'rlassw); (4) Karen Creek Member—orange and tan weather- Ahlbrandt, T.S., ed., 1979, Preliminary geologic, petrographic, and paleontolqgic results
ing, dark gray, very-fine-grained quartzose sandstone to calcareous siltstone, commonly of the study of Nanushuk Group rocks, North Slope, Alaska: U.S. Geological Survey
‘ . ) i . contains finely disseminated pyrite (Upper Triassic); and (5) Blankenship Member— Circular 794, 163 p.
""" NanusHUK FORMAT_'ON9 LoweR Part (Alblan)—Pr'edommantly greenish gray to medium organic-rich, black, sooty, shale and marl, minor thin-bedded siliceous mudstone, pelecy- ) o o
..... ) ) o 1 .2 - gray sandstone, minor pebble conglomerate and 1nter‘.bedded dark gray silty shale aqd pod Otapiria tailleuri sp. common (Lower and lower Upper Jurassic). Bowsher, A.L., and Dutro, J.T., Jr., 1957, The Pa4160201c section in the Shainin Lake area,
Geologic field investigations by: C.G. Mull’ (1984-1985, 1989, 1999-2003); E.E. Harris~ (1985, 1999-2000, 2002-2003); P.R. siltstone; locally includes brown and red-brown sideritic siltstone and coal. Sandstone is central Brooks Range, Alaska: U.S. Geological Survey Professional Paper 303-A, B,
Delaney® (2002-2003); D.L. LePain® (2000-2001, 2003); M.A. Wartes® (2001-2002); R.R. Reifenstuhl® (2003); P.A. Craw? typically very fine- to fine-grained lithic arenite. Shale is fissile, commonly silty, and The unit is commonly intensely deformed in the map area, with exposures along both 43 p, 6 sheets, scale 1:63,360.
(2003); W.K. Wallace* (2002); M.T. Whalen® (2003); A.M. McCarthy* (2001-2002); R.A. Kirkham® (2000-2001); J.A. typically poorly exposed. Lithologies are arranged in prominent coarsening-upward banks of Erratic Creek in 15- to 30-m-high bluffs and at the mountain front on a small Bodnar, D.A., 1984, Stratigraphy, age, depositional environments, and hydrocarbon
Dumoulin® (2003); E.S. Finzel’ (2002-2003); K.D. Ridgway’ (2003); and R.R. Casavant® (2003); D.A. Bodnar® (1983); K.E. cycles from 5 m to 45 m thick that, in ascending order, consist of silty shale, siltstone, and north-flowing tributary of Welcome Creek where Bodnar (1984) measured partial sections source rock evaluation of the Otuk Formation. north-central Brooks Ran ge, Alaska:
Adams® (1984-1985); D.W. Houseknecht'? (2003). sandstone; coarsening-upward cycles stack to form successions up to 200 m thick. of the limestone, Karen Creek, and Blankenship members, including the overlying Fairbanks, Alaska, University of Alaska, unpliblished master’s thesis, 232 i,
. Sandstone beds thicken progressively up-section within individual cycles and finer- coquinoid limestone, in relatively undeformed, although discontinuous, blocks. The 1.75 ) . . .
Technical review by: P.L. Decker grained lithologies gradually become less prominent; sandstone beds typically amalgam- m exposure of the Karen Creek Member on Welcome Creek is the westernmost known Brosggé, W.P., Relser., H.N., Dutro, J.T., and Nilsen, TH, _1979, Geologic map of
) _ ate at the top of cycles. Shale rip-up clasts, plane-parallel lamination, wavy lamination, exposure of this unit. The Otuk is a condensed section deposited in an open-marine, Devonian ros:ks in parts of the Chandler Lake and Killik RI.VGT quadrangles, Alaska:
Edited by: PK. Davis J.M. Robinson’® and hummocky cross stratification are commonly observed in sandstone beds. Sandstone middle neritic to inner bathyal environment distant from a source of clastic detritus U:S. Geological Survey Open-file Report 79-1224, scale 1:200,000.
N \ beds near grad;'itlor_lal contact with the upper Nanu§huk Formation include abundant (Bodnar, 1984). Regionally this unit constitutes an excellent hydrocarbon source horizon Cole, Frances, Bird, K.J., Toro, J., Roure, F., O’Sullivan, P.B., Pawlewicz, M., and
Digital cartography: P.R. Delaney orange-blfown siderite clasts, svyaley cross strgtltlﬁcatlon, and large-scale sets (sets up to with 5 percent to >10 percent TOC. Top and base of unit are not exposed in map area; Howell, D.G., 1997, An integrated model for the tectonic development of the frontal
------- . _ 1.5 m tth.k) of planar-taqgentlal cross str'atlﬁca.tlon. The lower Napushu.k Formation, regionally disconformably overlain by Lower Cretaceous marine shales and coquinoid Brooks Range and Colville basin 250 km west of the Trans-Alaska Crustal Transect:
Petroleum Geologist, Santa Fe, NM deposited in a wave-modified deltaic setting with stacked coarsening-upward cycles, limestone beds. Regional total thickness: <100 m. Journal of Geophysical Research, v. 102, n. B9, p. 20,685-20,708.
2Geologist, Ignacio, CO records repeated progradation of individual delta lobes. Upward intertonguing of marine
iAlaska Division of Geological & Gepphysipal S.urveys, Fairbank.s, AK and marginal-marine to nonmariqe sediments marks transition‘tp the upper Napushuk. Siksikpuk  FormaTION (Permian)—Four informal lithostratigraphic units have been Chaprﬁ?ﬁ;kfléx/fukl)lgit\tgr?ilé ilo{r.lL'/’%l:stlii' ggn%l:;mM{gf S&?\i‘h Pi)efglszgnafgaﬂ;
SDepartme.nt. of Geology & Geophysics, University of Alaska, Fairbanks, AK Sandstones have measured porosity <10 percent and permeability <1 md. Thickness: recognized for this unit in the north-central Brooks Range (Siok, 1985) in ascending 303-F, p. 325-407, 7 shee%s seale 1:125.000 € Y P
6Alaska Division of Mining, Land & Water, Anchorage, AK ~400 m. order: Unit (A) yellow-orange-weathering pyritic siltstone; Unit (B) gray to greenish-gray T ’ ’ T
7U'S' Geological Survey, Anchorage, AK o ) ) and maroon mottled mudstone and siltstone, containing nodules of barite and siderite; Hamilton, T. D., 1979, Surficial geologic map of the Chandler Lake Quadrangle, Alaska:
Department of Earth & Atmospheric Sciences, Purdue University, West Lafayette, IN Torok FormatioN (Aptian—Cenomanian; Mull and others, 2003; Patton, 1956)— Unit (C) wispy-laminated, greenish-gray silicified mudstone or chert, a resistant unit; Unit U.S. Geological Survey Miscellaneous field studies map MF 1121, 1 sheet, scale
8Department of Mining & Geological Engineering, University of Arizona, Tucson, AZ - Predominantly dark gray to black shale and silty shale, with subordinate amounts of thin- (D) wispy-laminated, dark gray fissile shale and minor siltstone. The Siksikpuk is a 1:250,000.
T(Iformerly Department of Geology & Geophysics, University of Alaska, Fairbanks, AK bedded n}edium gray and green-gray siltstqne and lithic sandstone (graywacke) poorly transgressive unit, representing mostly suspension sedimentation in an inner to middle Harris, E.E., Mull, C.G.. and Reifenstuhl, RR., 2002, Geologic map of the Dalton
“U~S~ Geol.oglf:al Surv.ey, Reston, VA e'xposed n map area. Along Fhe Chapd}er River, west of the map area, th? Torok Forma- neritic environment (Siok, 1985). In the map area, exposures of the Siksikpuk Formation Highway (Atigun Gorge to Slope Mountain) area, southern Arctic Foothills, Alaska:
Alaska Division of Oil and Gas, Anchorage, AK tion includes a thick succession of lithic sandstone greater than 300 m thick. In the map are nearly absent, or very poorly exposed, and appear to be limited to units A and B. Both Alaska Division of Geological & Geophysical Surveys Preliminary Interpretive
area sandstone beds and local chaotic debris flows are most common in the upper parts of the upper contact with the Otuk Formation and the basal contact with the Lisburne Group Report 2002-2, 1 sheet, scale 1:63,360.
gle 'format;oil anl(li a;h)pelard to lack lat(eiral co;l'tirll(uilty. $hale ?nd s(iiltz shezile ;;re typiczillbi may be a disconformity. Both the Siksikpuk and the Otuk Formations act as detachment Kellev. 1S. 1990. G lized o f the Chandler Lake Quadrangl
. . . . - A . . . issile, and locally include mm- and cm-thick laminae of graded and plane-paralle surfaces above the Lisburne Group and are commonly tectonically deformed and elley, J.S, » Generalized geologic map of the Chandler Lake Quadrangle,
E:tl;?S(igtsbz::L?i?:z;ngzﬁf;%ﬁii (:: :ﬁ:éﬁ:}ﬁgﬁg&iﬁ Og:aizz:ézn;}fg (r}e(s}e;rch. [thas received modest technical review lafninate.d siltstone ar}d very fine- to ﬁne-'grained sandstone. Sandstones are typically thickened at the mountain front. Regional thickness: <100 m. Age: Permian, based upon north-central Alaska: US Geological Survey Miscellaneous Field Studies Map MF
micromicaceous and include small carbonized plant fragments on bed surfaces. Small megafossil fauna (Patton, 1957). 2144-A, 1 sheet, scale 1:250,000.
slump fOI,dS ipvolving a limit'ed stratigraphic thickness (few decimetgs to meters) are Molenaar, C.M., Depositional history and seismic stratigraphy of Lower Cretaceous rocks
This Geologic Map was funded in part by the U.S. Geological Survey National Cooperative Geologic Mapping Program under comimon 1 silty shales and Sl.l stones. Calcareous spherical- and 0V01dtshaped eonere- LissurNe Group (Lower Mississippian, Osagean to Middle Pennsylvanian, Morrowan; as in the National Petroleum Reserve in Alaska and adjacent areas, in Gryc, G., editor,
assistance award number 03HQAG0055. The views and conclusions contained in this document are those of the authors and tions, up to several decimeters in filameter, are common in s'11ty shale ar}d 1mpartacha'rac- described by Dumoulin®, written commun., 2003)—Dominantly massive, light- to dark- Geology and Exploration of the National Petroleum Reserve in Alaska, 1974 to
should not be interpreted as necessarily representing the official policies, either expressed or implied, of the U.S. Government. teristic nodular fracture to the unit where present. Shale, silty shale, siltstone, and minor gray weathering, cliff-forming crinoidal limestone and dolomite (hatch pattern); in places 1982: U.S. Geological Survey Professional Paper 1399, p. 593-621.
sandstone of the Torok Formation in the map area record hemipelagic deposition and contains abundant black chert nodules, lenses, and beds, and leached pinpoint to vuggy .
deposition from dilute turbidity currents in basin, slope, and outer shelf settings. porosity filled with solid hydrocarbon. Distinctive sooty black phosphatic shale and Mull, CC.b(t}).l, Hams(,: E.E,MDelegley,k PR, and Sweni(gl, Rl.(F.i{2009,FGe§!ﬁgy A(if I{he.
The State of Alaska makes no express or implied warranties (including warranties for merchantability or fitness) with respect to L . . . limestone in upper part of unit, more so west of map area. The type section for both A?askzs]tgir;eisiorjeo; Gzzloéie:al agrcea(,}:(z:}s)t};;:irg;? Surr(\)/(;yz Pirlglgifnin(:;; llnst;rpriii\i;
L ‘ /GATi‘ GE ‘ i the character, functions, or capabilities of the electronic products or services or their appropriateness for any user's purposes. In E:Eﬁgiﬁ?ﬁggg;:r;gzlfy tlllrécrir:;) ZEZEF ?tni:t\;e:z 'f Z(e)tr;i]}fr)r(lzgfzglrl;f: fi)is(ti-evzzlslte- V\Eascllll smpt}iLlime]sgtonelf nd A(lia];;a}; Li1;19e;t70ne thlltiLisbu:I:E Grouﬁlis li)c;,teg smit.hea'st Report 2009-5, 40 p., 1 sheet, scale 1:63,360.
1R 'TH ; ; el ndi ; ; > - of Shainin Lake (Bowsher and Dutro, and is the most thorou, studied section in
401>J / -«E 1 1 ‘ E(s)ef\(/)in;:nv;l(l)lt}izre I)Setjlstsnogﬁjzl:; :ifiiiﬁt:)iefrf}))rrnal?si 1:; :ﬁ:r::f; ; tigilii:e;tr’ofiiec(t:;atl)’r (;erljie(ll;m:g’l’f:l)irlu(;ihf}:e(::gtl,aogrezt;l;gz:: Zﬁ dﬂ:z ment folding of the overlying competent Nanushuk Formation. Exposures usually include the area. The fo(rmal subdivisions Alapah) and Wachsmuth Limegsto}llle are difficult to Mull, C.G., Houseknecht, D.W., and Bird, K.J., 2003, Revised Cretaceous and Tertiary
no event will the State of Alaska's liability to the Requestor or anyone else exceed th’e foe paid for the electronic pr0>duct or outcrop- and small_er—sce'ile drag folds of t'ectoni.c qrigin. Upper part qf unit forms tundra- recognize in regional mapping and are not differentiated on this map. Conodonts and stratigraphic nqmenclature in the Colville basin, northern Alaska, U.S. Geological
service. covered lqwlands in axis of Arc'Mountam anticline 'and on s'outh side of Tuktu Escarp- foraminifers indicate that the lower 280 m of the section is Early Mississippian (mostly Survey Professional Paper 1673, 51 p.
ment and is gradationally overlain by shelf and deltaic deposits of the Nanushuk Forma- Osagean); remainder of the section is Late Mississippian (Meramecian and Chesterian). Mull. C.G.. M T.E.. Harris. E.E.. and Tailleur. LL.. 1994. Geologi Fthe Killik
tion. The contact between the upper part of the Torok and lower Nanushuk Formation is ull, &4, voore, 1.E., Hartis, &.E., and Tatlleur, L.L., +, Leologic map o the Killi
. . . River Quadrangle, Brooks Range, Alaska: U.S. Geological Survey Open-file Report
not exposed; for mapping purposes the upper contact is arbitrarily placed at the base of the Lower 480 m of section at Shainin Lake consists of extensive intervals of cross-bedded 94-679. 1 sheet, scale 1:125,000.
stratigraphically lowest prominent sandstone bed at least 2 m thick. The base of the Torok skeletal grainstone intercalated with thinner bedded cherty and (or) muddy limestone; ’ ? ’
is nowhere exposed, but to the south, the lower part of the Torok Formation is interpreted these strata were deposited in and around a belt of skeletal sand. Much of the grainstone Mull, C.G., and Sonneman, H.S., 1974, Reco_nnaissance geologic map of the Chandler
to have regionally graded southward into the Fortress Mountain Formation (Molenaar, is dolomitized and contains effective porosities as high as 11 percent. Upper part of Lake Quadrangle: Unpublished manuscript map, Exxon Co., USA, scale 1:125,000.
1988; Wanés,'ZOOS). Although not preserved in outerop, the upper part of the Tquk section is largely skeletal grainstone and lesser coralline boundstone that formed in a Nilsen, T.H., and Moore, T.E., 1984, Stratigraphic nomenclature for the Upper Devonian
Formation is interpreted to have originally overlain the Fortress Mountain Formation. generally open-marine environment. and Lower Mississippian(?) Kanayut Conglomerate, Brooks Range, Alaska: U.S.
L . ] East of the Kanayut River, an unknown thickness of Torok Formation apparently underlies Geological Survey Bulletin 1529-A, 64 p. ’ ’
DGGS publications can be purchased or ordered from the Fairbanks office at: Fortress Mountain Formation that forms a prominent northwest-plunging syncline on the Youngest Lisburne strata recognized in map area are found at Erratic Creek, 8 km ,
. . . west side of Kanayut River. The lower Torok in this area contains local proximal chaotic i ; ; ; Patton, W.W., Jr., 1956, New and redefined formations of Early Cretaceous age: AAPG
?:;lgjké (]))1 ;:lil(ﬁlongeOlOglcal & Geophysical Surveys debris-flow deposits that have a mounded, convex-upward profile and contain angular to nMogtrlrl(es:;n)oig: };ilélul? inL:rl(iz})iﬁ?:ckf;l;igg;e (ig rena rézztw Is}?: Itl(s,};,l‘;;‘ntl}?: Lg:&rllrlﬁ: Bulletin, v. 40, n. 2, p. 219-223.
Fairbanks ilaska 99709-3707 subangular clasts that appear to have been derived from the cherts in the belt of mélange Youngest Lisburne section documented in Chandler Lake Quadrangle is at Cobblestone Patton, W.W., and Tailleur, LL., 1964, Geology of the Killik—Ttkillik region, Alaska:
’ that lies immediately to the south. Thickness: 5,600 m (Mull and others, 2003). Creek, 10 km east of map area; uppermost Lisburne here is bioclastic limestone that U.S. Geological Survey Professional Paper 303G, p. 409-500.
Phone: 907-451-5000 ) o contains conodonts of Middle Pennsylvanian (late Morrowan) age. Uppermost Lisburne )
---- ) ForTRESs MOUNTAIN FORMATION (Aptian)—Gray to gray-green conglomerate and lithic at Skimo Creek, west of map area, consists of ~40 m of dark shale, mudstone, and Peapples, P.R., Wallace, W.K., Wartes, M.A., Swenson, R.F., Mull, C.G., Dumoulin,
Fax: 907-451-5050 sandstone, forms low, linear, resistant ridges, interbedded with medium gray siltstone and spiculitic limestone that appear to represent an extremely condensed section. Uppermost J.A., Harris, E.E., Finzel, E.S., Reifenstuhl, R.R., and Loveland, A.M., 2007,
e DKShun | E-maq: dggspubs@alaska.gov - dark gray silty mudstone in mostly covered intervals, exposed mostly in a northwest- spiculitic limestone yielded conodonts of early Morrowan (early Early Pennsylvanian) Geologic map of the Siksikpuk River area, Chandler Lake Quadrangle, Alaska:
Dk 68°18.6' Web site: http://www.dggs.dnr.state.ak.us plunging syncline on the west side of the Kanayut River. Conglomerate is in beds up to 10 age (A. Harris, written communs., 2004, 2005). Alaska Division of Geological & Geophysical Surveys Preliminary Interpretive
s A - 150°36 m thick but typically 1-2 m thick; clast-supported, poorly sorted, and well-rounded, with ' ’ ’ ’ Report 2007-1, 1 sheet, scale 1:63,360.
SCALE 1:63.360 T~ local lenses of better-sorted, ﬁn.e'r-gre'lined conglomerate. Avergge maximum clast size is The Lisburne is exposed in a series of folded thrust sheets forming the northern flank of Siok, J.P., 1?85_, Geologic history of the Siksikpuk Formation on the Endicott Mquntains
:63, ~10 cm; average clast composition is 30-40 percent black, siliceous mudstone; 20-30 the Endicott Mountains. Lower contact with Kayak Shale, well exposed at Shainin Lake, and Picnic Creek allochthons, north-central Brooks Range, Alaska: Fairbanks,
Base from U.S. Geological Survey 05 0 1 2 £ A percent gray to tan chert; 5-10 percent green-brown plutonic rock with white phenocrysts; is sharp but appears conformable. Upper contact with Siksikpuk Formation is also sharp; Alaska, University of Alaska, unpublished master’s thesis, 253 p.
Chandler Lake B-2 and C-2 Quadrangles (1971). = = : ! : CONTOUR INTERVAL 2 S 5-10 percent finely crystalline volcanic rock; rare silicified limestone clasts and flakes of it appears conformable at Skimo Creek west of map area but may be disconformable in the . . . o .
Universal Transverse Mercator projection, zone 5. 3.000 0 3.000 6.000 9.000 12,000 21,000 50 feet north of 68°30' 2 f tasmanite (an organic-rich algal shale). Interbedded sandstone has lenticular geometries castern part of Chandler Lake Quadrangle (Siok, 1985). Thickness: >700 m. Wartes, M.A., 2008, Evaluation of stratigraphic continuity between the Fortress Mountain
1927 North American Datum HHH B — — e 100 feet south of 68°30' K on the scale of a few meters and includes erosional scours filled with conglomerate. ’ and Nar}ushqk Formations in the central Brooks Range foqthﬂls-—are they partly
1 0.5 0 1 2 3 KILOMETERS . L - : . L . . correlative? in Wartes, M.A., and Decker, P.L., eds., Preliminary results of recent
o —_— — Sandstone is poorly sorted lithic arenite with angular fragments dominated by chert and Kavak Suae (Early Mississippian, Kinderhookian)—Bowsher and Dutro (1957) named geologic field investigations in the Brooks Range foothills and North Slope, Alaska:
AR Vqlcamc fr'agments; 9cca51onal carbonaceous and plant debrl_s; ﬁnej to medlum-gralged the Kayak Shale for approximately 300 m of shale, quartzose sandstone, and argillaceous Alaska Division of Geological & Geophysical Surveys Preliminary Interpretive
with occasional floating pebbles and pebble conglomerate stringers in thicker beds; thin- limestone exposed near the mountain front in an east-west-trending belt south of Shainin Report 2008-1C, p. 25-39.
to medium-bedded, weathers to slabby rubble. Lithologic description, in part, from 135 m Lake. The type section, located in the map area, was designated in the saddle on the south
section measured on the Kanayut River (Ridgway’, written commun.). Grain size side of Mt. Wachsmuth, where five informal members were recognized. The members
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