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BEDROCK UNITS 

BROOKIAN SEQUENCE 

The Brookian sequence was named by L e m d  (1973) for a Jurassic (?) to Late Cretaceous age sedimentary 
secession in arctic Canada. In the Slope Mountain area, the Brookian sequence comprises approximately 4,000 m 
of marine and nonmarine deposits (Bird and Molenaar, 1987) shed northward from the Brooks Range uplift. 

Nanushuk Group (Albian and Cenomanian)(Schrader, 1902; Gryc and others, 1951; Detterman and others, 1975) 
- Comprises an upper Chandler Formation and a lower Tuktu Formation. The environment of deposition 
interpretation for Slope Mountain (Marmot Syncline) rocks is based on our measured section on the east side of 
Slope Mountain. Here, a large-scale, shallowing upward succession consists of Torok Formation at the base 
overlain by Nanushuk Group Formations: Tuktu and Chandler. This succession represents a generally shallowing- 
up succession of prodelta shale (Torok), inner shelf, above storm wave-base sandstone (Tuktu), and delta plain, 
flood plain and braided stream, with overlying marine sandstone (Chandler). 

Knc Chandler Formation (Albian to Cenomanian) - Gray, yellow-gray, and red-gray, fine- to course-grained 
lithic sandstone, interbedded with conglomerate, siltstone, coal, shale, and mudstone. Sandstone is thin 
to very thick bedded (up to 1 m thick), locally burrowed, in fining-upward successions, homogeneous to 
evenly plane-parallel bedded and evenly laminated, with locally abundant rippled top interval. Sandstone 
successions form resistant ledges up to 15 m thick separated by up to 70 m of generally poorly exposed 
black shale and mudstone. Sedimentary structures include ripples, small-to large-scale tough cross 
bedding, and tabular cross bedding. Sandstone commonly contains woody material up to 25 cm in 
diameter. Tan to red-gray, clast- to matrix-supported, subrounded chert and quartz pebble conglomerate 
is thin to very thick bedded, and commonly medium- to large-scale trough cross stratified. Near the basal 
Chandler Formation, conglomerate beds consists primarily of thin pebble lags. Conglomerate beds 
increase in thickness and abundance in the upper 75 percent of the Chandler Formation. Coal is poorly 
exposed and primarily consists of small chips of float. One Thermal Alteration Index value is 2.3 to 2.5. 
The basal Chandler is interpreted as lower delta plain, high bed load-stacked distributary channels, 
interbedded with bay, marsh and swamp deposits. The upper Chandler Formation contains braided 
stream and flood plain deposits. Near the top of Slope Mountain a transgressive sandstone marks a return 
to marine conditions. Better age control is needed to determine if this marine interval belongs in the 
Nanushuk Group or is in fact the base of the Colville Group at this locality. 

Knt Tuktu Formation (Albian) - Gray, yellow-gray, and red-gray, very fine to fine-grained lithic sandstone, 
interbedded with siltstone, and shale mudstone. Sandstone is thin to very thickly bedded and commonly 
burrowed. Sedimentary structures include ripples, small-scale trough cross bedding, hummocky cross 
stratification, swaly cross stratification, planar bedding, sole marks and load casts. From our Slope 
Mountain measured section this unit is 180 m thick, and micropaleontology analysis yields Aptian to 
Albian and mid - late Albian ages; and Thermal Alteration Index values of 2.5 to 2.3 (Reifenstuhl and 
Plumb, 1993). Biogenic and sedimentary structures suggest shelf deposition above storm wave base. 
The Tuktu Formation overlies the Torok Formation; this contact may be a disconformity. 

Kt Torok Formation - (Albian) (Gryc and others, 1951; 1956) Dark gray to black mudstone, silty 
mudstone, and shale, contains scattered nodules and concretions, becomes sandier upward and grades into 
lower beds of Tuktu Formation of the Nanushuk Group. In map area is well exposed only on lower part 
of Slope Mountain. More than 130 m thick; probably very thick and underlies lowland area south of 
Slope Mountain. Unit is relatively incompetent and probably acts as a detachment zone beneath the 
gently folded overlying Nanushuk Group. From the Slope Mountain measured section, 
micropaleontology analysis yields Aptian to Albian ages and Thermal Alteration Index values of 2.7 to 
3.0 (Reifenstuhl and Plumb, 1993). The Torok Formation is interpreted as prodelta hemipelagic shale 
interbedded with low density turbidites, and lesser high density turbidites. 

Kfm Fortress Mountain Formation (Albian) (Patton, 1956) - Dark-gray and greenish dark-gray, fine to 
coarse-grained graywacke sandstone, pebbly-sandstone, conglomerate, siltstone and interbedded 



mudstone. Conglomerate clasts include dark-gray, black, green, greenish gray, and minor maroon chert, 
and lesser fine-grained mafic igneous rocks, leached silicified limestone, quartzite, plagioclase and other 
sedimentary rocks. On north side of Atigun Gorge consists of more than 15 thick massive intervals of 
graywacke and pebble- to cobble conglomerate up to 15 m thick that form cliffs, high ridges and cuestas 
on south flank of Atigun syncline. Unit thins and fines northward; on north flank of Atigun syncline unit 
consists of only 6 resistant ridge-forming graywacke and pebble conglomerate intervals separated by 
poorly exposed mudstone intervals. To north, consists dominantly of local conglomeratic graywacke that 
forms scattered high hills. Thickness over 3000 m in Atigun syncline. Top is a Holocene erosion 
surface, basal part of unit consists dominantly of graywacke sandstone, and is apparently gradational 
downward into underlying fine grained beds of our lower Fortress Mountain Formation. Contains 
pelecypods of Albian age in Atigun syncline (Brosge' and others, 1979). 

Kfml Lower Fortress Mountain Formation (Albian). Gray to greenish-gray, hard silty mudstone and 
siltstone and thin graywacke sandstone beds containing conspicuous granules of light gray leached 
limestone and flakes of black oil shale (Tasmanite), with conspicuous zones of yellowish gray-weathering 
concretions concentrated along scattered bedding horizons. Over 500 m thick on north side of Atigun 
Gorge. Hard mudstone forms steep slopes beneath gradationally overlying cliff-forming graywacke and 
conglomerate of upper part of Fortress Mountain Formation; elsewhere to north is more poorly exposed. 
Contains Albian or older Lower Cretaceous pelecypods at east end of Atigun Gorge (W. P. Elder, written 
commun., 1990). Micropaleontology analysis yields Thermal Alteration Index values of 3.0 (Reifenstuhl 
and Plumb, 1993). 

Kcs Cobblestone sandstone unit (Aptian? or upper Neocomian) (Kelley, 1990) - Sandstone, graywacke, 
dark-gray; weathers light- to medium-gray, fine- to medium-grained; some places very coarse to granular 
or conglomeratic, beds 1 to 3 m-thick form 20 to 30 m-thick sandstone interval with few shale breaks. 
Sandstone generally homogeneous but with some grading, scattered small-scale cross bedding, apparent 
megaflutes, and carbonaceous material; appears to be amalgamated turbidites, some places with 
interbedded 20 to 25 m mudstone interval separating dominantly sandy intervals. Sandstone consists 
dominantly of black, gray, greenish-gray, and light-green chert, rare dark-green and brown chert, some 
quartz, and up to 20 percent white to light-gray leached chert which gives the light-gray weathering 
character to outcrops. Interval has sharp base with floating granules to rounded pebbles of chert in basal 3 
to 4 cm; basal contact is smooth undulatory surface overlying shale and mudstone. Top of unit, not well 
exposed, appears to grade upward over a short interval into a thick section of dominantly black shale of 
the Torok Formation or lower Fortress Mountain Formation. Forms isolated resistant ridges and ledges. 
Thickness approximately 30 to 70 m. Aptian (?) or late Neocomian age is inferred, based upon 
stratigraphic position bracketed regionally between Valanginian age coquinoid limestone unit and Albian 
age Fortress Mountain Formation. 

Kp Phosphatic shale unit (upper Neocomian ?) - Unnamed hard mudstone and shale; contains finely 
disseminated phosphate, weathers reddish-brown to reddish-black, locally contains softer black clay-shale 
at top and base. Mapped locally in lowlands in western part of map area and at northeastern edge of map 
area. Considered part of the Kongakut Formation by Brosge' and others, (1979). Stratigraphic 
relationships obscure in map area, but to west in Chandler Lake C-1 quadrangle, the phosphatic shale 
underlies the Cobblestone sandstone unit of Kelley, (1990), and in Philip Smith C-5 quadrangle, the 
phosphatic shale and the Cobblestone sandstone are regionally overlain by conglomerate of Fortress 
Mountain Formation (C.G. Mull, unpublished mapping). At the eastern edge of the Philip Smith 
Mountains C-4 quadrangle, the unit is less resistant than to the west, but has intervals with conspicuous 
reddish-brown weathering character, which contrast with the dominantly black-weathering of shales of 
the Torok Formation, which it otherwise generally resembles. Where well exposed in the Chandler Lake 
C-1 quadrangle, the phosphatic shale unit is about 30 m thick; it is generally poorly exposed in the Philip 
Smith Mountains C-4 quadrangle but may be thicker than to the west. Chemical analysis of one sample 
from the Chandler Lake C-1 quadrangle yields: 0.7 percent Mg, greater than 10 percent Fe, 6979 ppm 
Mn, 158 ppm Zn, 1743 ppm Sr, and 128 ppm As. Comparison with geochemical analyses of shales 
worldwide (Turekian and Wedepohl, 1961) shows that arsenic is 13 times, manganese is 8.2 times, and 
strontium is 4.4 times greater than worldwide averages. 



KO Okpikruak Formation (Lower Cretaceous) (Gryc and others, 1951) - Graywacke, dark-gray to black, 
fine- to medium-grained, finely to abundantly micaceous in places, thinly interbedded with black clay- 
shale, contains conspicuous flute and groove casts and other sole markings indicative of turbidite 
deposition. Exposed as intensely deformed broken formation in Atigun Gorge, 5 km south of map area. 
In map area is apparently tightly folded in high rubble-covered hills with scattered exposures. In map 
area nature of contacts with adjacent units is unknown owing to poor exposures, but in Atigun Gorge, 
formation base is a major fault that is probably an allochthon boundary with large scale displacement 
(Mull and Glenn, 1991; Mull, unpub. mapping). Upper contact of Okpikruak with overlying lower part of 
the Fortress Mountain Formation in Atigun Gorge is a fault, but regionally is probably an unconformity. 
Contains pelecypods of Valanginian age (lower Neocomian) in Atigun Gorge south of map area (W.P. 
Elder, written commun., 1990). Palynology analysis of Atigun Gorge samples yields ages oE Hauterivian 
to Barremian and Thermal Alteration Index values of 3.0 (Reifenstuhl and Plumb, 1993). 

ELLESMERIAN SEQUENCE 

The Ellesmerian sequence was named by Lerand (1973) for a Mississippian to Jurassic age sedimentary 
succession in arctic Canada. Ellesmerian sequence rocks which cropout in the Philip Smith Mountains C-4 
quadrangle, include: Alapah Limestone and Wahoo Limestone of the Lisburne Group (Mississippian and 
Pennsylvanian, respectively), Sadlerochit Group (Permian and Triassic), and Etivluk Group rocks (Permian to 
Jurassic): Siksikpuk Formation (Permian), Imnaitchiak Chert(?) (Triassic to Permian), and Otuk Formation 
(Middle Jurassic to Middle Triassic). 

ETIVLUK GROUP (Pennsylvanian to Middle Jurassic) (Mull and others, 1982, 1987)--Includes Siksikpuk 
Formation (Patton, 1957) and Otuk Formation (Mull and others, 1982) of the Endicott Mountains allochthon, and 
Imnaitchiak Chert (Mull and others, 1987) of the Ipnavik River or Picnic Creek allochthon. 

JTro Otuk Formation (Middle Jurassic to Middle Triassic) - Thinly interbedded black shale and light-gray 
weathering black limestone with abundant Monotis and Halobia pelecypods, and thin beds of banded 
black chert with wispy lamination. In map area present only as small rubble outcrop in gully (SW1/4, 
Sec. 21. T. 9 S., R.13 E.: Brosge' and others, 1979). but is also present extensively in Atigun Gorge 5- to 
krn south of map area and locally east of map area. One km south, in the Philip Smith Mountains B-4 
quadrangle, conodonts from the upper part of the Limestone Member yield a late Middle to Late Triassic 
age and a CAI value of 2 (Anita Harris, written commun., 1993). 

TrPc Chert, (Triassic to Permian) - White and black banded, some greenish-gray, thin-bedded, forms 75 m 
diameter rubble-covered hillside in NW 114 of Sec. 20, T. 10 S, R.14 E., relationship with Okpikruak 
Formation to north is unknown owing to poor exposures. Lithologically resembles Imnaitchiak Chert of 
western Endicott Mountains. Similar isolated exposures of chert in Atigun Gorge mark tectonic 
boundary between Otuk Formation on Endicott Mountains allochthon and overlying Okpikruak 
Formation (Mull and Glenn, 1991). Probably represents fault sliver remnant of Picnic Creek or Ipnavik 
River allochthon emplaced along a major structural zone above the Endicott Mountains allochthon before 
deposition of Fortress Mountain Formation; this structural zone, marked by slivers of chert, trends 
eastward into the adjacent quadrangle. 

Ps Siksikpuk Formation (Permian)(Patton, 1957; Adams and Siok, 1989) - In central and western Endicott 
Mountains, the formation consists of four units: unit A is 5 m-thick yellowish-brown-weathering dark- 
gray calcareous and slightly glauconitic, fossiliferous siltstone characterized by the trace fossil 
Zoophycos; unit B is red and greenish-gray to gray-mottled siltstone and mudstone with barite and 
siderite nodules; unit C is gray-green siliceous mudstone with interbedded shale; and unit D is recessive- 
weathering, dark-gray to black fissile shale. Eastward into the Philip Smith Mountains, units B and C are 
less prominent, the formation consists dominantly of units A and D, and is transitional into the 
Sadlerochit Group of the northeastern Brooks Range. The Siksikpuk-Echooka Formation transition takes 
place in the Accomplishment Creek and Saviukviayak River area, Philip Smith Mountains C-3 and D-2 
quadrangles. Locally a well developed, steeply south-dipping cleavage is the dominant rock fabric; the 
Siksikpuk Formation may be a detachment horizon west of the Ribdon River and in the Accomplishment 
Creek area. In the Philip Smith Mountains C-4 map area, is exposed only in Atigun Gorge, and south of 



the quadrangle boundary, where only units A and D cropout. Age of the Siksikpuk Formation is Lower 
Permian (Wolfcampian) to Upper Permian (Guadalupian, Brosge and others, 1979; Adams, 1991; Anita 
Harris, written commun., 1993). 

TrPs Sadlerochit Group undifferentiated (Permian to Lower Triassic)(Leffingwell, 1919; Keller and others, 
1964) - Siltstone, dark-gray, mottled, apparently bioturbated, locally with Zoophycos and other trace 
fossils; and, hard, dense, quartzite with scattered limonitic spots, and thin barite seams. Interbedded with 
black silty shale. Exposed only at eastern edge of map area; resistant units 2 to 3 m thick form mostly 
rubble-covered hills and local ridges; total interval may be >I00 m thick unless structurally imbricated. 
Overlies about 100 m of mostly covered interval underlain by black silty mudstone that appears to overlie 
Lisburne Group with no exposures of Echooka Formation or unit A of Siksikpuk Formation. Overlying 
beds unknown owing to poor exposures. Section does not resemble Siksikpuk Formation in adjacent 
areas, stratigraphic sequence is more similar to a distal equivalent of the Kavik Shale and Ivishak 
Formation of Philip Smith Mountains 30 km northeast of map area. With Lisbume Group, this section 
forms folded and faulted thrust sheet that locally is both structurally above and below thrust sheets with 
Siksikpuk Formation and Lisburne Group rocks. 

LISBURNE GROUP (Mississippian to Lower Pennsylvanian)(Schrader, 1902) Named for a thick succession of 
light gray limestone in the Cape Lisbume area of the western Brooks Range. Leffingwell(1919) later referred to 
similar rocks in northeastern Alaska as the Lisburne Limestone. Detailed work by Bowsher and Dutro (1957) in 
the Shainin Lake area of the central Brooks Range subsequently raised the Lisburne Formation to group status and 
subdivided it into two formations: Alapah Limestone (Upper Mississippian), and Wachsmuth Limestone (Lower 
and Upper Mississippian) which apparently thins to the northeast. In the northeastern Brooks Range, the Alapah 
Limestone is overlain by the Wahoo Limestone (Brosge' and others, 1962) of Late Mississippian to Early 
Pennsylvanian age (Imm, 1988; Armstrong and others, 1970). In the Philip Smith Mountains C-3 quadrangle, on 
Accomplishment Creek, the top of the Lisburne Group is Early Pennsylvanian (middle Morrowan-late 
Wolfcampian; CAI 4, Anita Hams, written commun., 1993). 

PMl Lisburne Group undivided - (Mississippian to Lower Pennsylvanian) The Lisburne Group description 
above, and field mapping recognize Wahoo Limestone and Alapah Limestone units where possible but on 
this preliminary map are included in the 'Lisburne Group undivided' unit. Also included in our 
'undivided unit' is the Wachsmuth Limestone locally mapped in the western Philip Smith Mountains 
quadrangle by Brosge' and others (1979). To the east of our map area, in the adjacent Philip Smith 
Mountains C-3 quadrangle, the Wahoo Limestone consists of light-gray to buff and tan, and light-yellow, 
fine- to medium-grained, thin- to massive-bedded, interbedded lime mud and bioclastic grainstone. 
Bedding ranges from a few centimeters to 15 m thick near the base. Irregular layers and nodules of gray 
and black secondary chert are common. The Wahoo Limestone contains abundant crinoids, brachiopods 
and bryozoan fauna, and locally, tan, thin-laminated dolomitic beds. Thickness is approximately 400 m 
(A.P. Krumhardt, unpub. data). The upper part of the Alapah Limestone is light- to medium-gray, thin- to 
medium-bedded limestone and lime mudstone which weathers into small, buff-colored, shard-like 
irregular pieces. Locally, thick-bedded to massive, and chert horizons and nodules may be common. 
Upper Alapah forms distinctive talus aprons below the Wahoo Limestone. The upper Alapah Limestone 
comprises the top of the Lisbume section west of the Ribdon River, where it forms steep, rugged 
outcrops. The upper Alapah is distinctly lighter gray than the lower Alapah. The lower part of the 
Alapah Limestone is very-dark-gray to light-gray, and tan, thin- to massive-bedded limestone consisting 
predominantly of pelletoidal packstone and grainstone in a distinctive cliff-forming unit below the upper 
Alapah Limestone. The contact between the upper Alapah and the lower Alapah appears to be 
gradational. Total thickness of the Alapah Limestone is approximately 100 m (A.P. Krumhardt, unpub. 
data). East of the Ribdon River, the Wahoo is deformed by east-plunging, tight, symmetric detachment 
folds, with subvertical axial planes, and several hundred to several thousand-meter wavelengths. The 
lower Alapah is thrust over the upper Alapah locally west of Accomplishment Creek. The upper Alapah 
forms the high peaks, and the dominant structural trends are southwest-plunging detachment folds (Fl), 
and local south-vergent folds. The latter structures may be the result of fault- and fold rotation and 
overturning by post-F1 folding. 



Adams, K.E., and Siok, J.P., 1989, Permian stratigraphy in the Atigun Gorge area: a transition between the Echooka and Siksikpuk Formations, in 

Mull, C.G., and Adams. K.E., eds., Dalton Highway, Yukon River to P~udhoe Bay, Alaska: Alaska Division of Geological and 

Geophysical Surveys Guidebook 7, v.2, p.267-276. 

Armstrong, A.K., Mamet, B.L., and Dutro, J.T.. 1970, Foraminiieral zonation and carbonate facies of Carboniferous (Mississippian and 

Pennsylvanian) Lisbume Group, central and eastern Brooks Range, Ardic Alaska: American Association of Petmleum Geologists 

Bulletin v. 54, no. 5, p. 687-698, 4 figs. 

Armstrong, A.K., and Mamet, B.L., 1975, Carboniferous biostratigraphy, northeastern Brooks Range, Arctic Alaska: U.S. Geological Survey 

Professional Paper 884.29~. 

Bird K.J.. and Jordan, C.F., 1977, Lisbume Group (Mississippian and Pennsylvanian), potential major hydrocarbon objedive of Arctic Slope. 

Alaska: American Association of Petmleum Geologists Bulletin, v. 61, no. 9, p. 1493-1512. 

Bird, KJ., and Molenaar, C.M., 1987, Petroleum geology of the northern part of the Arctic National Wildlife Refuge, northeastern Alaska: in 

Bird, K.J., and Magoon, L.B., eds., U.S. Geological Survey Bulletin 1778, p. 37-60. 

Blodgett, R.B., Clough, J.G., Dutro, J.T., Jr., Ormiston, A.R.. Palmer. A.R., and Taylor, M.E., 1986. Age revisions of the Nanook Liestoneand 

Katakturuk Dolomite, noriheastem Brooks Range, Alaska: in Bartsch-Winkler, S.. and Reed. K.M., eds.. Geologic studies in Alaska 

by the U.S. Geological Survey during 1985: U.S. Geological Survey Circular 978, p. 5-10. 

Bowsher, A.L., and Dutro, J.T.. 1957. The Paleozoic section in the Shainin Lake area, central Brooks Range, northern Alaska: U.S. Geological 

Survey Professional Paper 303-A, 39 p. 

Brosge', W.P., Dutro, J.T. Jr., Mangus, M.D., and Reiser. H.N., 1962, Paleozoic sequence in eastern Brooks Range, Alaska: American Association 

of Petroleum Geologists Bulletin v. 46, no. 12, p. 2174-2198. 

Brosge', W.P.. Reiser. H.N., Dutro. J.T. Jr., and Detterman. R.L.. 1979, Bedrock geologic map of the Philip Smith Mountains quadrangle, Alaska: 

U.S. Geological Survey Miscellaneous Field Studies Map MF-879b. scale 1:250.000,2 sheets. 

Bujak Davies Group, 1989, Palynological analysis of 48 outcrop samples from the Colville River and Ivishak River areas, northern Alaska: 

Alaska Division of Geological and Geophysical Surveys Public Data File Report 89-26c, 48p. 

Carlson, Randall, 1986, Stratigraphy of the Lisburne Group, eastern Sadlerochit Mountains, northeastern Alaska: Alaska Division of Geological 

and Geophysical Surveys Public Data File Report 86-864 33 p. 

Carter, L.D., Fenians, OJ., Jr., and Galloway, J.P.. 1986, Engineering geologic maps of northern Alaska coastal plain and foothills of the Arctic 

National Wildlife Refuge: U.S. Geological Survey Open-file Report 86-334,9 p., scale 1:125,000,2 sheets. 

Clough. J.G., 1986, Peritidal sedimentary facies and stromatolites of the Katakturuk Dolomite (Proterozoic), northeastern Alaska [abs]: 12th 

International Sedimentological Congress, Abstracts, Canberra, Australia, p. 64. 

Clough, J.G. and Bakke, Arne, 1986, Measured stratigraphic section of the Lisbume Limestone (85LSB). western Sadlerochit Mountains. Mt. 

Michelson C-3 Quadrangle, Alaska: Alaska Division of Geological and Geophysical Surveys Public Data File 86-86h, 1 plate. 9 p. 

Clough, J.G., Reifenstuhl, R.R., Smith, T.E., Pessel. G.H.. Watts, K.F., Rhyherd, T.J., and Bakke, Arne, 1987, Precambrian carbonate platform 

sedimentation of the Katakturuk Dolomite (Proterozoic), Sadlerochit Mountains, northeastern Brooks Range, Alaska [abs]: Geological 

Society of America, Cordilleran Section, Abstracts with Programs 1987, v. 19, no. 6, p. 367. 

Detterman, R.L., Reiser, H.N., Brosge, W.P., and Dutm, J.T. Jr., 1975, Post-Carboniferous stratigraphy of northeastern Alaska: U.S. Geological 

Survey Professional Paper 886.46 p. 

DGGS Energy Section staff, 1990, Palynology report of outcrop samples from Norih slope, Alaska: Alaska Division of Geological and 

Geophysical Surveys Public Data File Report 90-21,21p. 

1 9 9 0 ,  1990 palynology report of outcrop samples from North Slope, Alaska (preliminary): Alaska Division of Geological and Geophysical 

Surveys Public Data File Report 90-25,13p. 

Dutro, J.T., Jr., 1970, Pre-Cahiferous carbonate mks ,  northeastern Alaska, in Adkinson. W.L., and Brosge, W.P., eds., Proceedings of the 

geological seminar on the North Slope of Alaska: Los Angeles, California. American Association of Petroleum Geologists, Pacific 

Section, p. M1-M8. 

Fackler W.C., 1971, Northwest to southeast stratigraphic correlation section Pmdhoe Bay to Ignek Valley, Arctic North Slope, Alaska: Alaska 

Geological Society, Anchorage, Alaska. 



Goff, B.. 1989, Fortress Mountain Formation: M.S. Thesis, University of Alaska Fairbanks. 

Gryc, George, and Mangus, M.D., 1947, Preliminruy report on the stratigraphy and structure of the Shaviovik and Canning River areas, Alaska: 

U.S. Geological Survey Geological Liv. Naval Petmleum Reserve No. 4, Alaska, open-file report 10. 

Gym, George, Patton, W.W., Jr., and Payne, T.G., 1951, Present Cretaceous stratigraphic nomenclature of northern Alaska: Washington 

Academy of Sciences Journal, v. 41.no.5, p. 159-167. 

Gyrc, George, and others, 1956, Mesozoic sequence in Colville River region, northern Alaska: American Association of Petroleum Geologists 

Bulletin. v. 40. p. 209-254. 

Hamilton, T.D., 1978, Surficial geologic map of the Phillip Smith Mountains, Alaska: U.S. Geological Survey Miscellaneous Field Studies Map 

MF-879-A. 1:250,000 scale. 

1 9 8 6 ,  Late Cenozoic glaciation of the central Brooks Range, in Hamilton, T.D., Reed, K.M., and Thorson, R.M., eds., Glaciation in Alaska, 

the geologic record: Alaska Geological Society, p. 9-50. 

H a m ,  N.H., 1987, Eighteen measured sections of Lower Triassic Ivishak Formation in the Sadlemchit Mountains, northeastern Alaska: Alaska 

Division of Geological and Geophysical Surveys Public Data File Report 86-86j, 16 p. 

Irnm, T.A., 1986, Preliminary detailed stratigraphic sections and bedrock maps of the Lisburne Gmup, Mt. Michelson C-3 and C-4 quadrangles. 

western Sadlemchit and northwestern Shublik Mountains, northeastern Alaska: Alaska Division of Geological and Geophysical 

Surveys Public Data File Report 86-86e. 2 plates. 1:25.000 scale. 35 p. 

Jones, H.P., and Speers, R.G.. 1976, Permo-Triassic reservoirs of Prudhoe Bay field, North Slope, Alaska: in Braunstein, J. ed., North American 

oil and gas fields: American Association of Petroleum Geologists Memoir 24, p. 23-50. 

Keller, A.S., Moms, R.H., and Detterman, R.L., 1961, Geology of the Shaviovik and Sagavanirktok Rivers region. Alaska: U.S. Geological 

Survey Professional Paper 303-D, p. 169-222. 

Kelley, J.S., 1990, Generalized geologic map of the Chandler Lake Quadrangle, north-central Alaska: U.S. Geological Survey Miscellaneous 

Field Studies Map MF-2144-A, scale 1:250,000. 1 sheet. 

Knock, D.G., 1986, Thirty-seven measured sections of the Kemik Sandstone, Arctic National Wildlife Refuge, northeastern Alaska, Alaska 

Division of Geological and Geophysical Surveys Public Data File Report 86-86b, 21 p., 7 sheets. 1:100 scale. 

1 9 8 7 ,  Neocomian Kemik Sandstone, Arctic National Wildlife Refuge (ANWR), northeastern Alaska: unpublished M.S. thesis, University of 

Alaska, Fairbanks, Alaska, 135 p., 7 sheets, 1:100 scale. 

Leffingwell, E. de K,1919, The Canning River region, northern Alaska: U.S. Geological Survey Professional Paper 109,251 p. 

Lerand, Monti, 1973, Beaufort Sea, in McCmssan, R.G., ed., The future petroleum provinces of Canada--their geology and potential: Canadian 

Society of Petmleum Geologists Memoir 1, p.315-386. 

Mayfield, C.E, I.L. Tailleur, and I. Ellersiek, 1988, Stratigraphy, structure, and palinspastic synthesis of the western Brooks Range, norhtwestern 

Alaska, in G. Gryc, ed., Geology and exploration of the National Petmleum Reserve in Alaska, 1974 to 1982: USGS Professional 

Paper 1399. p. 143-186. 

Molenaar, C.M., Egbelt. R.M., and Krystinik, L.F., 1981, Depositional facies, petrography, and resevoir potential of the Fortress Mountain 

Formation (Lower Cretaceous), Central North Slope, Alaska: U.S. Geological Survey Open-file Report OF-81-967,32 p. 

Molenaar, C.M., Bird, KJ., and Kirk, A.R., 1987, Cretaceous and Tertiary stratigraphy of northeastern Alaska, in Tailleur, LL., and Weimer, Paul, 

eds., Alaskan North Slope geology: Bakersfield, California, Pacific Section of Society of Economic Paleontologists and Mineralogists, 

and the Alaska Geological Society, V. 50, p. 513-528. 

Moore, T.E., Wallace, W.K, Bird, K.J., Karl, S.M., Mull, C.G., and Dillion, J.T., 1992, Statigraphy, structure, and geologic synthesis of northern 

Alaska: U.S. Geological Survey Open-file Report 92330, 183 p., 1 sheet, various scales. 

Mull, C.G. and Mangus, M., 1972, Itkilyariak Formation: new Mississippian formation of Endicott Group. Arctic Slope of Alaska; American 

Association of Petmleum Geologists Bulletin, v. 56, no. 8, p. 1364-1369. 

Mull, C.G., Tailleur, LL., Mayfield, C.F., Ellersieck, I.F., and Curtis S.M., 1982, New upper Paleozoic and lower Mesozoic stratigraphic units, 

central and western Bmoks Range, Alaska: American Association of Petroleum Geologists Bulletin, volume 66, no. 3, p. 348-362. 

Mull C.G., 1986, Kemik Sandstone, Arctic National Wildlife Refuge, northeastern Alaska: Alaska Division of Geological Surveys Public Data 

File Report 86-le, 56 p. 



1 9 8 7 ,  Kemik Sandstone , Arctic National Wildlife Refuge, noltheastem Alaska: in Tailleur, I.L., and Weimer, Paul, eds., Alaskan North 

Slope geology: Bakersfield, California, Pacific Section of Society of Economic Paleontologists and Mineralogists, and the Alaska 

Geological Society. V. 50, p. 405-431. 

Mull C.G. and Adams K.B., 1989, Guidebook, Dalton Highway, Yukon River to Pmdhoe Bay. Alaska: Alaska Geological and Geophysical 

Surveys Guidebook 7, volume 2,309 p. 

Mull, C.G. and Glenn, R.K., 1991, Stratigraphy and deformational history of the Atigun Gorge area, northcentral Brooks Range, Alaska: 

O'Sullivan. P.B., 1989, Preliminary results of nine apatite fission-track analyses of samples from the Slope Mountain and Sagavanirktok River 

region, North Slope, Alaska: Alaska Division of Geological and Geophysical Surveys Public Data File Report 89-2c, 15p. 

1 9 8 9 ,  'herma1 history of Mississipian to Tertiary sedimentary rocks on the North Slope, Alaska: using fission-track analyses: Alaska 

Division of Geological and Geophysical Surveys Public Data File Report 89-2f, 132p. 

1 9 9 1 .  Timing of tectonic events on the North Slope of Alaska by apatite fission track analysis, and a comparison between these tectonic 

events and the offshore sedimentary record: Alaska Division of Geological and Geophysical Surveys Public Data File Repolt 91-13, 

147p. 

1 9 9 1 ,  Preliminary results of 25 apatite fission track analyses of samples from the Gilead Creek region, North Slope of Alaska: Alaska 

Division of Geological and Geophysical S U N ~ ~ S  Public Data File Report 19-21c, 4%. 

Patton, W.W., Jr.. 1956, New and redefined formations of Early Cretaceous age, in Gyrc, George, and others, Mesozoic sequence in the Colville 

River region, northem Alaska: American Association of Petroleum Geologists Bulletin, v. 40, no. 2, p. 219-233. 

Payne, T.G. and others, 1951, Geology of the Arctic slope of Alaska: U.S. Geological Survey Oil and Gas Inv. Map OM-126.3 sheets, scale 

1:l,ooO,ooo. 

Pessel, G.H., Robinson, M.S., Clough, J.G.. Imm. T.A., Reifenstuhl, R.R., Ryherd. T.J., Myers, M.D., and Mull, C.G.. 1990, Preliminary geologic 

map of the Gilead Creek area, Sagavanirktok A-2 Quadrangle, Arctic Foothills, Alaska: Alaska Division of Geological and 

Geophysical Surveys Public Data File Report 90-18,7p., scale 1:63,360, 1 sheet. 

Rapp, Anders, 1960. Recent development of mountain slopes in Kukevagge and surroundings, northern Scandinavia: Geografiska Annaler, v. 

XLII, no. 2-3, p. 138-147. 

Reifenstuhl, R.R., 1989, Measured stratigraphic section of the Gilead Creek sandstone, northeastern Alaska, Alaska Division of Geological and 

Geophysical Surveys, Public-data File 89-26b, 16 p.. scale 1 in. = 60 ft. 

1 9 9 0 ,  Vitrinite reflectance data for some Early Tertiary through Jurassic outcrop samples, northeastem Alaska: Alaska Division of 

Goelogical and Geophysical Surveys Public Data File Report 90-5,3p. 

1 9 9 1 ,  Gilead sandstone, northeastern Brooks Range. Alaska: an Albian to Cenomanian marine clastic succession, in. Short notes on Alaskan 

geology 1991, R.D. Reger, (ed.), Alaska Division of Geological and Geophysical Surveys Professional Report 11 1, p.69-76. 

1 9 9 1 ,  Paleontology data from 29 outcrop samples of Late Cretaceous to Jurassic age. Sagavanirktok Quadrangle, northeastem Brooks 

Range, Alaska: Alaska Division of Geological and Geophysical Surveys Public Data File Report 91-21b, llp., scale 1:250,000,1 

sheet. 

1 9 9 1 ,  Biostratigraphic report of 12 Cretaceous to Jurassic age outcrop samples from the Sagavanirktok, Mt. Michelson, and Chandler Lake 

Quadrangles, North Slope, Alaska: Alaska Division of Geological and Geophysical Surveys Public Data File Report 91-21d, 1%. 

Reifenstuhl, R.R. and Myers, M.D., 1992, Kemik Sandstone: and environmental of deposition interpretation from a Canning River section, N o h  

Slope, Alaska (abstract), International Conference on Arctic Margins, Abstracts, p. 51. 

Reifenstuhl, R.R., and Plumb. E.W., 1993. Micropalwntology of 38 outcrop samples from the Chandler Lake, Demarcation Point, Mt. Michelson, 

Philip Smith Mountains, and Sagavanirktok Quadrangles, northeastem Alaska: Alaska Division of Geological and Geophysical 

Surveys, Public Data File 93-30b, 14p. 

Reiser, H.N.. Dutro, J.T, Jr., Bmsge, W.P., Armstrong, A.K., and Dettennan. R.L., 1970, Progress map, geology of the Sadlemhit and Shublik 

Mountains, Mt. Michelson C-I, C-2, C-3, and C-4 Quadrangles, Alaska: U.S. Geological Survey Open-file repolt 70-273, scale 

1:63,360.5 sheets. 

Reiser, H.N., Brosge, W.P., Dutro, J.T., Jr., and Dettennan, R.L., 1971, Preliminary geologic map of the Mt. Michelson Quadrangle, Alaska: U.S. 

Geological S u ~ e y  Open-file Report 71-237, scale 1:200,000, 1 sheet. 



Reiser, H.N., Norris, D.K., Dutro, J.T., Jr., and Brosge, W.P., 1978, Restriction and renaming of the Neruokpuk Formation, northeastern Alaska. 

in Sohl, N.F., and Wright, W.B., 1977. Changes in stratigraphic nomenclature by the U.S. Geological Survey, 1977: U.S.Geological 

Survey Bulletin 1457-A, p. A106-A107. 

Robinson, M.S., Decker. John. Clough, J.G., Reifenstuhl, R.R., Bakke, Ame, Dillon, J.T., Combellick, R.A., and Rawlinson, S.E., 1989, Geology 

of the Sadleerohit and Shublik Mountains, Arctic National Wildlife Refuge, noltheastem Alaska, Alaska Division of Geological and 

Geophysical Suweys, Professional Report 100, scale 1:63,360,1 sheet. 

Ryherd, T.J., 1990, Fan-Delta Deposition in the Cretaceous (Albian) Fortress Mountain Formation, central North Slope, Alaska: American 

Association of Petroleum Geologists Bulletin, volume 74, no. 5, p. 753. 

Sable, E.G., 1977, Geology of the westem Romanzof Mountains, Brooks Range, Alaska: U.S. Geological Survey Professional Paper 897.84 p. 

Schrader, F.C., 1904, Geological studies of the Rocky Mountains in northem Alaska: Geological Society of America Bulletin, v. 13, p. 238-252. 

Tailleur, I.L., Pessel G.H. and Engwicht, S.E., 1978. Subcrop map at Lower Cretaceous unconformity, and maps of Jurassic and Lower 

Cretaceous seismic horizons, eastern North Slope petroleum province, Alaska: U.S. Geological Survey Miscellaneous Field Studies 

Map MF-9281, scale 1:500,000,1 sheet. 

Tourtelot, H.A., and Tailleur LR., 1971, The Shublik formation and adjacent stmta in northeastem Alaska: U.S. Geological Survey Open-File 

Report 462.62 p. 

Turekian, K.K.. and Wedepohl, K.H.. 1961 Distribution of elements in some major units of the earth's crust: Geological Society of America 

Bulletin, vol, 72, p. 186. 

Waythomas, C.F., 1991, Surficial geologic maps of the Sagavanirktok A-1, A-2, and B-2 Quadrangles, northeastern Brooks Range. Alaska: 

Alaska Division of Geological and Geophysical Surveys Public Data File Report 91-21a, 5p., scale 1:63,360.3 sheets. 

- 1991, Surficial geologic map of the Sagavanirktok B-1 Quadrangle, northeastem Brooks Range Alaska: Alaska Division of Geological and 
Geophysical Surveys Public Data File Report 91-21e, 5p., scale 1:63,360, 1 sheet. 

1 9 9 2 ,  Description of Surficial Geologic Map Units: Philip Smith Mountains C-3 and C-4 Quadrangles, northeastern Brooks Range, Alaska: 

Alaska Division of Geological and Geophysical Surveys Public Data File Report 92-21, 5p., scale 1:63,360, 1 sheet. 

Wittington, C.L. and Sable, E.G., 1948, Preliminary Geologic repolt of the Sadlerochit River area: U.S. Geological Survey Preliminaty Report 20, 

Geological Investigations of the Naval Petroleum Reserve No. 4, Alaska Open-file report. 18 p. 

Yeend, W., 1973, Preliminary geologic map of transpoltation route from Prudhoe Bay, Alaska to the Canadian border, part 2, Mt. Michelson 

Quadrangle, Alaska: U.S. Geological Survey Miscellaneous Field Studies map MF-494, scale 1:125,000,2 sheets. 



Stratigraphic Correlation of Map Units 
Central North Eastcentral North 
Slope Foothills Slope Foothills 

LATE 



MAP SYMBOLS 

, , . .?.Contact - Solid where known; dashed where inferred; queried where 
uncertain. 

0 , , ..? . High Angle Fault - Solid where known; Dashed where approximately 
U located; dotted where concealed; queried where uncertain; 

D,downthrown side; U,upthrown side. 

A A A. A . ? .Thrust Fault - Sawteeth on upper plate; Dashed where approximately 
located; dotted where concealed, queried where uncertain. 

Strike and dip of beds 2 Inclined 

n- Overturned 

Estimated strike and dip from a distance 

Folds - Showing trace of axial plane; shows direction of plunge where 
known; dashed where approximately located; dotted where 
concealed; queried where uncertain. <+ - - -- . . .7 Anticline 

+&. , , - . . - 7  Overturned anticline 

Minor anticline 

<+ - - - . . .? Syncline 

fi Strike and dip of cleavage 


