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EXPLANATORY NOTE a largely fluvial unit less than 50 m thick, rests unconformably on the pre-Mississippian rocks SECTION C-C'

This plate contains a generalized map and sections showing important lithostratigraphic
units in northern Alaska and a table listing published geologic maps by 1:250,000
quadrangle through 1991. The geologic map and explanation are largely from Mull and
others (1987) and Mull (1989) but are modified by reorganization into tectonostratigraphic
terrane and subterrane nomenclature and by replotling onto the base prepared by the
Geological Society of America for the Decade of North American Geology project. Other
modifications include (1) subdivision of the Endicott Mountains and Coldfoot subterranes, (2)
subdivision of the pre-Mississippian rocks of the North Slope subterrane (Arctic Alaska
terrane} in the northeastern Brooks Range, (3) reorganization of Jurassic and Cretaceous
units in the northeastern Brooks Range to highlight their affinity with the Ellesmerian or
Brookian sequences, and (4) addition of more recent geologic mapping by W.P. Brosgé
(unpub. data, 1987) in the Arctic quadrangle. D.L. Jones (unpub. data, 1991) in the Arctic,
Chandalar, and Philip Smith Mountains quadrangles, Mull (1985) in the Misheguk Mountain
and De Long Mountains quadrangles, Inyo Ellersieck (unpub. data. 1989) in the Noatak
quadrangle, Karl and others (1989) in the Baird Mountains quadrangle, T.E. Moore (unpub.
data, 1991) in the Wiseman and Chandalar quadrangles, Mull and others (written comm..
1991) in the Killik River quadrangle, and C.G. Mull (unpub. data, 1991) in the Demarcation
Point, Mount Michelson, and Philip Smith Mountains quadrangles.

The cross sections were selected to illustrate the differing structural styles of the western,
central, and eastern Brooks Range. The sections were constructed by other workers
independent from the generalized geologic map but are modified so that most units and
contacts are the same as shown on the geologic map. Form lines and faults at depth have
been added to the sections to illustrate the general style of structure that is inferred for these
areas. The geometries of these features are highly schematic and are intended only to
illustrate the general style of structure; they do not necessarily correspond with actual
observed structures.

SECTION A-A'

The major subsurface structures shown in the cross section of Namson and Wallace
(1986) and Wallace (1993) are inferred from the geometry of structures exposed at the
surface in the North Slope subterrane (Arctic Alaska terrane). Anticlinoria cored by pre-
Mississippian rocks are interpreted to be fault-bend folds, with backlimb dips reflecting the
dip of ramps at depth. Depth to detachment can be inferred from the surface geometry.
Shortening above a roof thrust in the Mississippian Kayak Shale is interpreted to have been
accommodated mainly by detachment folding. The Kekiktuk Conglomerate,

beneath the Kayak Shale (shaded). The Kekiktuk is included in unit EMs on the geologic
map but is not shown on cross section A-A' because it is too thin at the scale of the section;
the Kekiktuk is therefore combined with Prap, PPm, and DPc. The Mesozoic and Cenozoic
(Brookian) structures illustrated in section A-A’ are discussed in more detail in Wallace and
Hanks (1990) and Wallace (1993).

The pre-Mississippian rocks (units Pzap, P:Pm, and DPc) display pre-Mississippian
structures that are only schematically represented in cross section A-A’. At the surface, pre-
Mississippian strata, fold-axial surfaces, and thrust faults generally dip south with respect to
the sub-Mississippian unconformity. However, the pre-Mississippian structural geometry is
largely unexposed and hence highly uncertain. In the Sadlerochit and Shublik Mountains, the
pre-Mississippian rocks display little internal deformation, whereas in the Franklin Mountains
to the south, the pre-Mississippian structure is characterized by penetrative fabrics, isoclinal
folds, and complex imbrication. The form lines shown in the pre-Mississippian rocks are
highly schematic and intended only to illustrate the gross orientation of bedding and
structures.

The identity of the pre-Mississippian rocks beneath the basal detachment is unknown.
These rocks may be similar to the pre-Mississippian rocks above the basal detachment, or
they may be crystalline basement to those rocks. Because the identity of these rocks has
major implications for the amount of structural shortening. we have not speculated on the
lithologies present beneath the basal detachment.

SECTION B-B'

This cross section is modified from section B-B' of Mull and others (1987) to reflect new
observations and interpretations. The subsurface structure shown in the southern part of the
cross section is based in part on that shown in the cross sections of Oldow and others
(1987). They interpreted duplex structures in the subsurface of the North Slope and
Hammond subterranes (Arctic Alaska terrane), based on down-plunge projection of
structures mapped at the surface. A similar deformational style is extrapolated to the
Coldfoot subterrane; structural duplications and changes in structural relief at the surface are
interpreted to mark horses at depth. Oldow and others (1987) also recognized apparent out
-of-sequence faults based on truncation of pre-existing thrust faults and downward decrease
in grade of retrograde metamorphic mineral assemblages in the footwall. Faults in the
Angayucham "thrust” system are shown with double arrows to reflect a polyphase
displacement history (Gottschalk and Oldow, 1988). In this area. early thrust displacement
was superseded by normal displacement.

This cross section is modified from section B-B' of Mayfield and others (1988). which
they constructed from mapping principally to illustrate relations of allochthons in the
western Brooks Range. Units Pzap, RMs, and KJk of the North Slope subterrane (Arctic
Alaska terrane) are shown to underlie the Endicott Mountains allochthon by analogy with a
similar relation in the sections of Mull and others (1987) and Oldow and others (1987) in the
central Brooks Range. The internal structure of the allochthons of the Endicott Mountains
and De Long Mountains subterranes in section C-C’ contrasts with that of the Endicott
Mountains subterrane in section B-B'. Because the allochthons of the Endicott Mountains
and De Long Mountains subterranes in section C-C' are relatively thin and generally consist
of thin-bedded, incompetent rocks, they are internally imbricated at a scale that cannot be
represented in the cross section.

The structure of the southern part of the cross section is modified substantially to take
into account new observations and interpretations by Karl and others (1989) and Karl and
Long (1990), to incorporate terrane nomenclature, and to reflect a structure similar to that
illustrated in section B-B'. Changes in structural relief at the surface are interpreted to reflect
horses in subsurface. The northward extent of the Endicott Mountains subterrane (KDs) is
controlled by the interpretation of Mayfield and others (1988) that rocks of the Lisburne
Peninsula (located about 100 km west of the section) are part of the Endicott Mountains
subterrane. Although we reassigned rocks of the Lisburne Peninsula to the North Slope
subterrane, we retained the northerly position of the leading edge of the Endicott Mountains
subterrane to maintain the integrity of the section. Rocks of the Brookian sequence near the
northern end of the section are modified to depict the Mount Kelly Graywacke Tongue of
the Fortress Mountain Formation on the basis of mapping by Mull (1985, and unpub. data,
1993).

Subscripts on unit labels refer to the allochthons:

Angayucham terrane
7 Misheguk Mountain allochthon and Kanuti
panel of Patton and Box (1989)
6 Copter Peak allochthon and Narvak panel of
Patton and Box (1989)

De Long Mountains subterrane (Arctic Alaska terrane)
5 Nuka Ridge allochthon
4 Ipnavik River allochthon
3 Kellv River allochthon
2 Picnic Creek allochthon

Endicott Mountains subterrane (Arctic Alaska terrane)
1 Endicott Mountains allochthon
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[See "Description of Map Units" for precise age assignment]
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* Albian and younger foredeep and successor basin deposits of the Colville and Koyukuk basins

are not included in the terranes

DESCRIPTION OF MAP UNITS

SYN- AND POST-TERRANE AMALGAMATION DEPOSITS
SURFICIAL DEPOSITS

QTs Surficial deposits, undivided (Quaternary and Tertiary)—Alluvium, terrace
gravel, glacial till, and outwash (Quaternary). As mapped, also locally

includes Gubik Formation (Pleistocene and Pliocene)

FOREDEEP DEPOSITS OF THE COLVILLE BASIN

- Ts | Sedimentary rocks, undivided (Tertiary)—Consists of upper part (Tertiary) of
} Sagavanirktok Formation-nonmarine and shallow-marine sandstone,
conglomerate, mudstone, and siltstone; upper part (Tertiary) of Canning
Formation—-marine shale, siltstone, and sandstone; and upper part
(Tertiary?) of Hue Shale--marine, black, organic shale

| Jago River Formation of Buckingham (1987) (Tertiary and Creta-
: ceous}—Nonmarine lithic sandstone, conglomerate, siltstone, and
mudstone

Sedimentary rocks, undivided (Cretaceous)—Consists of lower part (Upper
Cretaceous) of Sagavanirktok Formation--marine sandstone,
conglomerate, mudstone, and siltstone; lower part (Cretaceous) of
Canning Formation—predominantly marine shale, siltstone, and sandstone:
and lower part (Cretaceous) of Hue Shale—marine, black organic shale
interbedded with bentonite and tuff. Along and east of Canning River
(map only), also includes pebble shale unit, Kemik Sandstone, and Kingak
Shale (all part of KJk)

Colville Group (Upper Cretaceous)—Shallow-marine to nonmarine sandstone,
: conglomerate, siltstone, and organic shale interbedded with tuff and
bentonite

Kn Nanushuk Group (Cretaceous—Cenomanian and Albian)—Predominantly
shallow-marine to nonmarine sandstone, conglomerate, siltstone,
carbonaceous shale, coal, and minor conglomerate

and
lithic

Cretaceous--Aptian(?)
locally nonmarine

Fortress Mountain Formation (Lower
Albian)—Predominantly deep-marine to
conglomerate, sandstone, and shale

Torok Formation (Lower Cretaceous--Albian), Okpikruak Formation (part)
(Lower Cretaceous and Upper Jurassic), and undivided sedimentary
rocks—In central and western Colville basin consists of Torok
Formation-—-deep-marine shale, siltstone, and sandstone; and Okpikruak
Formation—shale, lithic sandstone, conglomerate, and olistostrome
deposits. East of Canning River, consists of Arctic Creek unit of Molenaar
and others (1987) (Cenomanian and (or) Albian)-deep-marine shale,
siltstone, and sandstone; Bathtub Graywacke (Albian?)-deep-marine lithic
sandstone and siltstone; and upper part (Albian?) of Kongakut Formation-
-shallow-marine shale. siltstone, and sandstone. Locally includes Fortress
Mountain Formation (Kf)

SUCCESSOR-BASIN DEPOSITS OF THE KOYUKUK BASIN

Quartz-pebble conglomerate and graywacke (Upper Cretaceous)—Quartz-.
schist-, and quartzite-pebble conglomerate, lithic sandstone, siltstone,
mudstone, and coal deposited in marine and nonmarine environments in
Koyukuk basin. Unit contains Cenomanian plant fossils (Karl and others,
1989; Murphy and others, 1989), but locally may be as old as Albian
(Dillon and others, 1989)

Ki Igneous-clast  conglomerate (Lower Cretaceous--Albian)—Volcanic-,
gabbroic-, and chert-cobble conglomerate, lithic sandstone, and siltstone
deposited in deep-marine environment in Koyukuk basin

ARCTIC ALASKA TERRANE
NORTH SLOPE SUBTERRANE

Kingak Shale (Lower Cretaceous and dJurassic), pebble shale unit
(Barremian and Hauterivian), Kemik Sandstone (Hauterivian), and
undivided sedimentary rocks—Kingak Shale--Jurassic and Neocomian
marine, black clay shale; Kemik Sandstone-shallow-marine quartzose
sandstone and minor conglomerate; and pebble shale unit-marine,
pebbly, black clay shale. Also includes Kuparuk Formation (Neocomian)--
shallow-marine quartzose sandstone and siltstone; and lower part
(Neocomian) of Kongakut Formation—marine clay shale and quartz
sandstone

| Sedimentary rocks, undivided (Triassic to Mississippian)}—Consists of
Shublik Formation (Triassic)-shallow-marine, black shale and limestone:
Sadlerochit  Group (Triassic Ivishak and Permian Echooka
Formations)-predominantly quartzose marine shale, sandstone, and
conglomerate;  Lisburne  Group  (Lower  Pennsylvanian  and
Mississippian)—shallow-marine ~ carbonate  rocks;  Kavak  Shale
(Mississippian)—marine, black shale (shaded in cross section A-A'); and
Kekiktuk Conglomerate (Mississippian)-nonmarine quartzose sandstone
and minor conglomerate.  Present in northeastern Brooks Range,
Lisburne Peninsula, and Mt. Doonerak fenster

Carbonate rocks, undivided - (Devonian, Ordovician, Cambrian, and
Proterozoic)}—Consists of Mount Copleston Limestone (Lower
Devonian)-shallow marine limestone; Nanook Limestone (Ordovician,
Cambrian, and Upper Proterozoic?)--shallow- to deep-marine limestone,
dolomite, and minor siltstone and shale; and Katakturuk Dolomite
(Proterozoic)-predominantly shallow-marine dolomite with minor shale

Metasedimentary rocks, undivided (lower Paleozoic to
’ Proterozoic)—Consists of Proterozoic Neruokpuk Quartzite and unnamed
units of phyllite, semischist, and  low-grade-metamorphosed lithic
sandstone, Middle Devonian calcareous sandstone, and limestone

Argillite and phyllite (lower Paleozoic)—Thin-bedded, deep-marine deposits.
Also includes chert. limestone, and mafic volcanic rocks in northeastern
Brooks Range and Mt. Doonerak fenster and graptolitic shale and lithic
sandstone on Lisburne Peninsula

Volcanic rocks (lower Paleozoic)—In northeastern Brooks Range. consists of
basalt and metabasalt. In Mt Doonerak fenster, consists of
metamorphosed basalt and andesite

ENDICOTT MOUNTAINS SUBTERRANE

Sedimentary rocks, undivided (Cretaceous to Mississippian)—Consists of
Ipewik unit of Mayfield and others (1988) (Lower Cretaceous and
Jurassic)--marine shale, minor sandstone, and coquinoid limestone; Etivluk
Group (Jurassic and Triassic Otuk Formation and Permian Siksikpuk
Formation)-marine shale. chert, and limestone; and Lisburne Group
(Lower Pennsylvanian and Mississippian)--shallow-marine carbonate rocks
and marine, black shale and chert. Also locally includes Cretaceous strata
of Okpikruak Formation

Endicott Group (Mississippian and Upper Devonian)—Consists of Kavak
Shale (Lower Mississippian)—marine black shale and minor sandstone and
limestone; Kanayut Conglomerate (Lower Mississippian? and Upper
Devonian)-nonmarine conglomerate, sandstone, and shale; Noatak
Sandstone (Upper Devonian)-marine sandstone and shale: and Hunt Fork
Shale (Upper Devonian)--marine shale and sandstone

DE LONG MOUNTAINS SUBTERRANE

| Sedimentary rocks, undivided (Jurassic to Mississippian)}—Consists of
. Etivluk Group (Jurassic to Pennsylvanian)-marine siliceous shale, chert,
and limestone; Nuka Formation (Pennsylvanian? and Mississippian)—
marine and nonmarine arkose; Lisburne Group (Pennsvlvanian and
Mississippian)-shallow- to deep-marine carbonate rocks, siliceous shale.
and chert; and Kayak Shale (Mississippian)-marine, black shale. Contains
locally abundant diabase sills. Includes Jurassic, and possibly Cretaceous,
strata of Okpikruak Formation

| Kugururok Formation and unnamed limestone strata, undivided
- (Devonian)—Predominantly shallow-marine carbonate rocks

HAMMOND SUBTERRANE

Sedimentary rocks, undivided (Triassic? to Mississippian)—Consists of
Sadlerochil(?) Group (Triassic? and Permian?)}-marine quartzose
sandstone and black phyllite; Lisburne Group (Mississippian)-—-shallow-
marine carbonate rocks; Kayak Shale (Mississippian)—-marine, black shale;
and Kekiktuk Conglomerate (Mississippian)-nonmarine  quartzose
sandstone and minor conglomerate

Ll | Baird Group (Devonian to Cambrian)—Consists predominantly of deformed
7 shallow-marine Cambrian to Devonian limestone, dolomite, and marble.
Includes Skajit Limestone (Devonian).  DE€bw--designates distinctive
Ordovician to Devonian carbonate sequence of Dumoulin and Harris
(1987) in western Baird Mountains quadrangle

Metasedimentary rocks (Devonian to Proterozoic)—Quartzite, phyllite,
schist, marble, and calcareous schist. Locally contains metabasalt, tuff,
and amphibolite

COLDFOOT SUBTERRANE

Quartz-mica schist and Ambler sequence, undivided (Devonian to
Proterozoic?)—Predominantly quartz-mica schist with interleaved
metasedimentary and metavolcanic rocks of Ambler sequence

DBs

Calcareous schist, quartz-mica schist, and marble (Devonian to Proter-
ozoic)—Quartz-mica schist, calcareous schist, calcareous quartz-mica
schist, and marble

SLATE CREEK SUBTERRANE

Phyllite and metasandstone (middle Paleozoic)—Structurally interleaved
quartz-rich phyllite and Devonian deep-marine chert-lithic sandstone, and
argillite

GRANITIC ROCKS OF THE ARCTIC ALASKA TERRANE

Granitic rocks, undivided (Devonian)—Locally porphyritic stocks, plutons,
and batholiths of predominantly quartz monzonite, granite, and tonalite.
Commonly consists of granitic orthogneiss in southern Brooks Range.
Intrudes North Slope, Hammeoend, and Coldfoot subterranes

Granitic rocks, undivided (Proterozoic)—Metamorphosed stocks of granite,
granodiorite, diorite, and gabbro. Intrudes Hammond and Coldfoot
subterranes

ANGAYUCHAM TERRANE

Mafic volcanic and hypabyssal rocks (Jurassic to Devonian)—RBasaltic rocks.
containing local pillow structures, and diabase. Includes minor chert and
carbonate rocks

: Layered ultramafic and gabbroic rocks (Middle Jurassic)—Cumulate gabbro
; and ultramafic rocks, deformed peridotite, isotropic gabbro, and local
bodies of amphibolite

GEOLOGIC SYMBOLS

Contact—Dashed where inferred; dotted where concealed

P
“ R

~ Bedding and foliation form line—On cross section only, shows hypothetical
marker beds to illustrate inferred large-scale structures

Faults—Dotted where concealed. On cross section, short dashed where
projected above present erosional surface; long dashed where inferred at
depth

Important thrust fault—Sawteeth on upper plate. On cross section. half
arrows show relative movement; double-headed arrows indicate younger
normal-fault movement

Normal fault—Hachures on downthrown side. On cross section, double-
headed arrows indicate older contractional movement

Fault, undivided—On cross section, half arrows indicate direction of
relative movement. A, motion away from observer; T, motion toward
observer

4——t—- Antiform—Showing trace of axial surface and plunge of axis. Dotted where
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