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LIST OF MAP UNITS

SURFICIAL MATERIALS (QUATERNARY)

Main stream alluvium

Surficial deposits, undivided

Glacial deposits, undivided

FOREDEEP DEPOSITS OF THE  
COLVILLE BASIN

(LOWER CRETACEOUS)

Torok Shale and Fortress Mountain Formation, undivided 
(Albian and Aptian)

ENDICOTT SEQUENCE  
(LOWER CRETACEOUS TO DEVONIAN)

Rocks of the Endicott sequence, undivided (Lower 
Cretaceous (Neocomian) to Devonian)

Okpikruak Formation (Lower Cretaceous (Valanginian) to 
Upper Jurassic (Kimmeridgian))

Etivluk Group (Middle Jurassic to Pennsylvanian)

Otuk Formation (Middle Jurassic to Triassic)

Siksikpuk Formation (Permian to Pennsylvanian)

Lisburne Group (Pennsylvanian and Mississippian)

Volcaniclastic rocks (Pennsylvanian? and 
Mississippian?)

Kuna Formation (Lower Pennsylvanian and 
Mississippian)

Bupto facies (Upper and Lower Mississippian)

Rough Mountain Creek unit of Dumoulin and Harris, 
1997 (Lower Mississippian)

Endicott Group (Lower Mississippian and Upper 
Devonian)

Key Creek facies
Kayak Shale (Lower Mississippian)

Limestone unit of Kayak Shale (lower Lower 
Mississippian)
Isikut unit of Mull and Werdon (1994) and Kayak 
Shale, undivided (lower Lower Mississippian)

Volcanic-rich part of Isikut unit of Mull and 
Werden (1994) and Kayak(?) Shale, undivided (lower 
Lower Mississippian)
Kanayut Conglomerate and Noatak Sandstone, 
undivided (Lower Mississippian? and Upper Devonian)

Kanayut Conglomerate (Lower Mississippian? and 
Upper Devonian)

Noatak Sandstone (Upper Devonian)

Aniuk River facies

Isikut unit of Mull and Werdon (1994) (Lower 
Mississippian)

Kanayut Conglomerate (Lower Mississippian? and 
Upper Devonian)
Noatak Sandstone (Upper Devonian)

PICNIC CREEK SEQUENCE
(LOWER CRETACEOUS TO MISSISSIPPIAN )

Rocks of the Picnic Creek sequence, undivided (Lower 
Cretaceous (Neocomian) to Mississippian)

Okpikruak Formation (Lower Cretaceous (Valanginian))

Imnaitchiak Chert of Etivluk Group (Jurassic to 
Pennsylvanian)

Akmalik Chert of Lisburne Group (Pennsylvanian and 
Mississippian)

KELLY RIVER SEQUENCE
(CRETACEOUS TO DEVONIAN)

Okpikruak Formation (Lower Cretaceous (Valanginian 
and Berriasian))

Lisburne Group (Mississippian)

Kogruk Formation 

Utukok Formation 

Limestone (Devonian)

IPNAVIK RIVER SEQUENCE
(CRETACEOUS TO MISSISSIPPIAN)

Rocks of the Ipnavik River sequence, undivided 
(Cretaceous to Mississippian)

Okpikruak Formation (Lower Cretaceous (Valanginian 
and Berriasian))

Tuff (Cretaceous)

Mafic sills and dikes (Jurassic? to Mississippian?)

Imnaitchiak Chert of Etivluk Group (Jurassic to 
Pennsylvanian)

Rim Butte unit of Lisburne Group of Dumoulin and 
others (1993) (Mississippian)

Kayak Shale of Endicott Group (Lower Mississippian)

SEQUENCE AFFINITY UNCERTAIN

Limestone (Devonian)

NUKA RIDGE SEQUENCE
(CRETACEOUS TO MISSISSIPPIAN)

Rocks of the Nuka Ridge sequence, undivided 
(Cretaceous to Mississippian)

Okpikruak Formation (Lower Cretaceous (Valanginian))

Etivluk Group (Middle Jurassic to Pennsylvanian)

Nuka Formation (Pennsylvanian and Mississippian)

Kayak Shale of Endicott Group (Lower Mississippian)

COPTER PEAK SEQUENCE
(CRETACEOUS? TO DEVONIAN)

Volcaniclastic rocks of Memorial Creek (Cretaceous? and 
Jurassic?)

Basalt (Jurassic? to Devonian?)

Limestone (Permian and Devonian)

MISHEGUK SEQUENCE
(MIDDLE? JURASSIC)

Igneous complex of Siniktanneyak Mountain, undivided 
(Middle? Jurassic)

Basalt

Felsic intrusive rocks

Diabase

Massive gabbro

Layered gabbro

Dunite and harzburgite

Contact—Dashed where approximately located

Trace of bedding—Interpreted from aerial photographs

High-angle fault of unknown type or having 
predominantly vertical movement—Bar and ball on 
downthrown side, where relative displacement known; 
dashed where approximately located, dotted where 
concealed under surficial cover

Sinistral strike-slip fault—Fault having predominantly left-
lateral movement; arrows show sense of relative 
displacement.  Dotted where concealed under surficial 
cover.  Where known locally, subordinate vertical 
component of movement indicated by U, upthrown side, 
and D, down-thrown side.  Mapped only along the 
Makpik fault segment of the Makpik-Bupto fault zone

Late Cretaceous or younger thrust fault—Sawteeth on 
upper plate; dashed where approximately located, dotted 
where concealed under surficial cover.  Thrust faults that 
involve the Albian-Aptian (upper Lower Cretaceous) 
Torok Shale and Fortress Mountain Formation, and (or) 
that displace and therefore post-date major thrust-
bounded sequences, along with their internal and 
sequence-bounding sole thrusts

Early Cretaceous or older thrust fault—Sawteeth on upper 
plate; dashed where approximately located, dotted where 
concealed under surficial cover.  Thrusting involves 
Neocomian (lower Lower Cretaceous) Okpikruak 
Formation in most thrust sequences, and coincides with, 
or predates deposition of, the Albian-Aptian (upper 
Lower Cretaceous) Torok Shale and Fortress Mountain 
Formation

Major sequence-bounding thrust fault—Sole thrust 
marking base of major allochthonous stratigraphic 
sequence

Intra-sequence thrust fault—Imbricate thrust faults of 
variable displacement within a thrust sequence; 
interpreted to have formed mainly during allochthon 
emplacement and to merge with the sole thrust of the 
sequence in which it occurs.  Associated with overturned 
or recumbent folds, in places.  Imbricate faulting and 
associated folding account for significant internal 
shortening within most allochthonous sequences

Axial trace of major Late Cretaceous or younger fold that 
deforms sequence boundaries—Arrows show 
directions of dip and plunge, where known; dotted where 
concealed under surficial cover

Anticline

Syncline

Overturned or recumbent syncline

Form uncertain

Axial trace of major Early Cretaceous or older intra-
sequence fold—Arrows show direction of dip and 
plunge, where known; dotted where concealed under 
surficial cover

Anticline

Syncline

Overturned or recumbent syncline

Form uncertain

Landslide—Hachures point into the landslide deposit

Unidentified bedrock

Barite deposit—Occurs locally in Akmalik Chert of Picnic 
Creek sequence

Coquina deposit—Occurs locally in Okpikruak Formation of 
Endicott sequence
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Figure 1.   Location of map area, showing extent of the Howard Pass and Misheguk 1:250,000 quadrangles, the 1:63,360 
quadrangles that make up the topographic base for this map, and the Brooks Range orogen in northern Alaska.  Adjacent 
1:250,000 quadrangles:  BM, Baird Mountains; DM, DeLong Mountains; KR, Killik River; N, Noatak.
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Figure 2.   Distribution of field stations in the Howard Pass B-3–B-5 and C-3–C-5 quadrangles (scale 1:63,360).  Mapping shown in Misheguk Mountain B-1 and C-1 
quadrangles based on Mayfield and others (1984).
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Figure 3.  Simplified tectonic maps showing distribution of thrust sequences.  Smaller map shows major structural features.  
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Figure 4.   Structure section at Nuka Ridge (Misheguk Mountain 1:250,000 quadrangle) inferred from geologic mapping of Mayfield and others (1984).
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Okpikruak Formation (Lower Cretaceous 
(Valanginian))

Etivluk Group (Middle Jurassic to Pennsylvanian)

Nuka Formation (Pennsylvanian and Mississippian)

Kayak Shale of Endicott Group (Lower 
Mississippian)

Contact—Dotted where concealed, queried where 
doubtful

High-angle, predominantly dip-slip fault
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upper plate.  Dotted where concealed
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