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PENETRATED 
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EXPLANATION mimic the familiar transitions in time-equivalent strata from north (margin) to south EQUIVALENT CHUKCHI CHUKCHI F ARCTIC PETROLEUM DISCOVERIES Icy Cape 
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? SEQUENCE CANADIAN BEAUFORT BROOKIAN BASINBASIN ? 0 50 Statute Miles SAGAVANIRKTOK (17 GAS, 22 OIL, OIL  AND  ABSENT of Hanna 
Trough 
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Late Devonian time. A magnetic high may mark a magmatic arc within basement that 
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Point Hope ALASKA 
0-1 km 3-4 km 
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168° METAMORPHIC 0 50 Kilometers HANNA TROUGH STRUCTURE COMPILED BY PETER P. JOHNSON FROM MMS SEISMIC MAPPING 165° SOURCE ROCKS 
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Hanna trough rift structures also developed along northerly lines that mimic the northerly grain 
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DATA of basement. The fundamental structural units of Paleozoic rifting, and the sites of earliest 

sedimentation, are half-grabens that pervasively floor Hanna trough. The half-grabens are 
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floored by wedge-shaped bodies of strata that are correlated by seismic inference to the Endicott POPCORN 
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Group (Upper Devonian to Mississippian). Fault-driven subsidence occurred mostly from ISOPACH MAPS AND STRATIGRAPHIC PANEL ? 
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Devonian (inferred) to Permian time and controlled deposition of over 36,000 feet (11,000 m) of UWA 62 

K CRACKERJACK 
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phase of subsidence controlled the deposition of up to 12,000 feet (3,660 m) of strata of the 
(Upper Devonian to Upper Permian) (Upper Permian to Upper Jurassic) HANNA EAST MARGIN ? 

Upper Ellesmerian sequence in Hanna trough. TROUGH HANNA TROUGH -

EXPLANATION 
EXPLANATION C,K,P,T COMPOSITED K D Pe PLUGGED AND ABANDONED WELL WITH THICKNESS, 

0 0 IN FEET (AND METERS), OF LOWER ELLESMERIAN JU KLONDIKE 
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Minimum thickness in Hanna trough, 680 feet (207 m); 605 feet SS 100 (31 m) SEQUENCE (+INDICATES BASE NOT PENETRATED) 
LOWER ELLESMERIAN PRESENT (185 m) thick at east margin. Bathyal gray shales with glauconitic ARCH The oldest rocks penetrated by wells on Chukchi shelf are Upper Mississippian rocks equivalent Kingak UPPER ELLESMERIAN PRESENT siltstones and sandstones in beds <5 feet (1.5 m) thick. East 
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4,000 ISOPACH, IN FEET X 1,000, FOR LOWER ELLESMERIAN SEQUENCE (GENERALIZED FROM SEISMIC MAPPING) 820 to the Lisburne Group. The lithofacies and petrology of clastic rocks suggest the existence of 4 162° 69° SEQUENCE (GENERALIZED FROM SEISMIC MAPPING) 165° 
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1015 (310 m) HOPE BASIN 4 SEQUENCE (GENERALIZED FROM SEISMIC MAPPING) (43 m) thick in Hanna trough (Tunalik), 85-125 feet (26-38 m) thick AKULIK CLOSED ISOPACH WITH THICKNESS EXCEEDING BENEATH NORTH 4+ ? 
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highland sediment sources both east and west of Hanna trough for Mississippian through 1300 4+ SEQUENCE present in Hanna trough away from uplifts. Glauconitic, very fine- to VALUE, IN FEET X 1,000, FOR UPPER ELLESMERIAN NO ARCTICARCTIC OCEANOCEAN 
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2,000-4,000 ft 18,000-20,000 ft Lower Triassic (Fire Creek Formation-Equivalent): 215 feet (66 BASEMENT USDOI, MMS,Source:Source: USDOI, MMS, AlaskaAlaska OCSOCS Region,Region, 1990.1990. 4- Lisburne (Not Present) CONTOURS FOR DEPTH SUBSEA 
(IN 2,000 FT INTERVALS--HACHURES 
INDICATE DIP) 

NOT MAPPED m) thick at Klondike well in Hanna trough (not identified at Tunalik); 6+ 8 4+ 4,000-6,000 ft 20,000-22,000 ft 4 PointPoint HopeHope 85-105 feet (26-32 m) thick on east margin (Diamond and Peard). 2 
8 

Composed of shales and siltstones both in Hanna trough and along CRACKERJACK 

Jurassic time. Within the Upper Ellesmerian sequence (Late Permian to Late Jurassic), facies 

transitions from the east margin to paleogeographic deeps in Hanna trough mimic the well-

TRUNCATION OF MID-BROOKIAN 6 6,000-8,000 ft 22,000-24,000 ft 

775+ (236+ m) 

953+ (291+ m) 

1,315 (401 m) 

east margin. Organic carbon-rich potential oil source in Hanna 
trough; non-source along east margin. 

UNCONFORMITY (PALEOCENE) 
AT SEA FLOOR 

12-

12 
DIAMOND 16-

8+ DIAMOND 8,000-10,000 ft 24,000-26,000 ft CRACKERJACK 
499 (152 m) 

TRUNCATION OF MID-BROOKIAN 

BURGER 

6 
68° 0 30 Nautical Miles UNCONFORMITY (PALEOCENE) Lower Triassic (Ivishak Fm.-Equivalent): 445-565 feet (136-172 

16 3658 AT TERTIARY UNCONFORMITY 10,000-12,000 ft 26,000-28,000 ft m) thick in Hanna trough; 440-505 feet (134-154 m) thick on east 68° 
12 8- (Not Penetrated) (1116 m) 0 30 Statute Miles FAULTS margin. Organic carbon-rich potential oil source in Hanna trough; 

12,000-14,000 ft 28,000-30,000 ft marginal marine to marine sandstones at east margin Hanna BURGER 
8- 0 30 Kilometers documented and familiar facies transitions in time-equivalent strata from north (margin) to south 

(deep basin) in the Arctic Alaska basin. 

Additional Information: Sherwood, K.W., Johnson, P.P., Craig, J.D., Zerwick, S.A., Lothamer, R.T., Thurston, D.K., and Hurlbert, S.B., 2002, 

8+ 8+ 567+ trough. DIAPIRS CHUSM027 
U.S. Department of the Interior 

55 3030 4040 5050 for Kirk Sherwood (173+ m) 4157 14,000-16,000 ft 00 1010 2020 STSTAATTUTEUTE MMILESILESSSTATTATUUTTEE MILESMILES 
Minerals Management Service 8 4- 1st ICAM conference 1992 Permian to Triassic (Kavik Formation-Equivalent): Minimum (1268 m) Alaska OCS Region 10055 10 0 8-
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2020 3030 4040 5050 KILOMETERSKILOMETERSKILOMETERSKILOMETERS COMPILED BY PETER P. JOHNSON FROM MMS SEISMIC MAPPING 

8+ 

BASE OF STRATIFIED 4040 MMILESILESNAUTICALNAUTICALNAUTICALNAUTICAL MILESMILES thickness 1,630 feet (497 m) in Hanna trough (Tunalik); 65-110 feet 055 0 1010 2020 3030 
KLONDIKE SEQUENCE NOT E

 

Sherwood\....\ChukchiFold&ThrustMap.cdr U.S. MINERALS MANAGEMENT SERVICE 4,000 (20-34 m) on east margin. In western Hanna trough consists of (Not Penetrated) SEISMICALLY MAPPABLE 
EXPLANATION 

HANNA TROUGH WELLS 
C: CRACKERJACK 
K: KLONDIKE 
P: POPCORN 
T: TUNALIK 

glauconitic shales and siltstones with medial sandstone sequence 
525 feet (160 m) thick. On eastern margin and at Tunalik consists KLONDIKE 16 

12 ? Icy Cape 2,608+ v 
(795+ m) 

Upper Permian (Echooka Formation-Equivalent): 499 feet (152 Icy Cape v ? m) thick in Hanna trough; 85 feet (26 m) thick on east margin v 16+ 8-
8-12 (Brontosaurus well), thickening to 627 feet (191 m) locally within ? v 4- 4-

half-graben (Diamond well). In Hanna trough consists of spiculites, 
argillaceous cherts, and shales. On eastern margin consists of Structure and stratigraphy of the Hanna Trough, U.S. Chukchi Shelf: in Miller, E.L., Grantz, A., and Klemperer, S.L. (eds.), Tectonic Evolution 

of the Bering Shelf-Chukchi Sea-Arctic Margin and Adjacent Landmasses: Boulder, Colorado, Geological Society of America Special Paper 360, 

8-
EAST MARGIN HANNA 
TROUGH WELLS 

K: KUGRUA 

8+ ? 

TUNGAK CREEK 
(Not Penetrated) 12,000+ Lower Permian (Permian Transitional Sequence of Lisburne 

D: DIAMOND 
Point Lay Group-Equivalent): 1,940 feet (592 m) composited thickness in 

18+ 

p. 39-66. TUNGAK CREEK 6097 Pe: PEARD 
Hanna trough. 470 feet (143 m) thick at east margin (Kugrua well), (Not Penetrated) (1860 m) 
thickening locally to over 753 feet (230 m) in half-graben LITHOLOGY Point Lay 
(Diamond). Spiculitic siltstone, shale, and carbonates (lower part) 
in Hanna trough, including 730 feet (223 m) of basaltic volcanics at SANDSTONE 

Tunalik well. Carbonates, sandstones, and shales at Diamond, 
Ledyard 

A

Presented at Joint Conference of Geological Society of America (Cordilleran Section), American Association of Petroleum Geologists (Pacific Bay 
Kugrua, and Tunalik wells. Tunalik well includes 730 feet (223 m) SILTSTONE 
of basaltic volcanics. 

4-
SEQUENCE BOUNDARIES 

AKULIK 

Section), and Society of Petroleum Engineers (Western Region), N orth to Alaska: Geoscience, Technology and Natural Resources, 08-10 NOT MAPPABLE SHALE, MUDSTONE (Not Penetrated) 

MMS 
Ledyard Pennsylvanian (Equivalent to Wahoo Formation of Lisburne AKULIK SPICULITIC SHALE Cape May 2006, Anchorage, Alaska. EAGLE CREEK Group): 2,165 feet (660 m) thick in Hanna trough; over 944 feet Bay (Not Penetrated) Cape Lisburne HOPE (Not Penetrated) (288 m) at Kugrua well. Carbonates, sandstones, siltstones, Lisburne CHERTS, SPICULITES 

shales. Granitoid rock fragments prominent in sandstones and 
BASIN EAGLE CREEK carbonates in western Hanna trough (Popcorn well). CARBONATES 

INDEX HOPE (Not Penetrated) INDEX 

MAP v VOLCANIC ROCKS 
v (TUNALIK) 

0 50 Nautical Miles MAP BASIN 
0 

0 

50 Statute Miles 0 50 Nautical Miles 
Point Hope LCU: LOWER 8262 Reference: Sherwood, K.W., 2006, Structure of Hanna Trough and Facies of Ellesmerian Sequence, U.S. 50 Kilometers 0 50 Statute Miles CRETACEOUS ALASKA ALASKA (2520 m) 

Mississippian (Equivalent to Alapah Formation of Lisburne 
0 UNCONFORMITY 50 Kilometers 

Group: Only uppermost 337 feet (103 m) penetrated in Hanna Point Hope 8599 JU: JURASSIC 
trough; not encountered in wells along east margin but probably Chukchi Shelf, Alaska (Abstract with 2 Posters.): 2006 Joint Meeting of Cordilleran Section, Geological Society (2623 m) UNCONFORMITY 165° present south of erosional truncation. Consists of sandstones, 

MINIMUM CUMULATIVE THICKNESS, IN FEET PU: PERMIAN 
carbonates, siltstones, and shale. Granitoid rock fragments (AND METERS) OF HANNA TROUGH FILL UNCONFORMITY 

162° 165° prominent in sandstones and carbonates in western Hanna trough 

of America (GSA), Pacific Section, American Association of Petroleum Geologists (AAPG), and Alaska/Western 
Section of Society of Petroleum Engineers (SPE), 08-10 May, Anchorage, Alaska, Geological Society of America Alaska OCS Region 
Abstracts, Volume 38, No. 5, abstract 37-2, p. 85. Updated with higher-resolution facies maps on 24 May ‘07. 
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