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ABSTRACT

REGIONAL CONTEXT

FIELD PHOTOGRAPHS

GEOLOGIC MAPPING: AN INTEGRATED APPROACHHIGHLIGHTS AND KEY OBSERVATIONS
The integration of recent fieldwork with available subsurface data has rendered a new 

geologic map (1:63,360) of the hydrocarbon-bearing Umiat–Gubik region of the central 
North Slope. The map spans ~2100 km2 and lies at the northern extent of the Brooks Range 
foothills fold-and-thrust belt in the Colville foreland basin. 

Cenomanian–Maastrichtian strata of the Nanushuk, Seabee, Tuluvak, Schrader Bluff, 
and Prince Creek Formations locally constitute an ~2-km-thick succession that crops out 
sparsely in the dominantly low-relief, tundra-mantled region; however, exceptional cutbank 
exposures occur locally. The stratigraphy comprises chiefly marine (Nanushuk, Tuluvak, 
Schrader Bluff) and nonmarine (Prince Creek) topsets and slope clinoforms (Seabee). This 
work benefits from and further elucidates recent sequence stratigraphic advances in 
understanding how this part of the Colville basin was filled during Late Cretaceous time. As 
an example, the geologic map of this study is the first of the Umiat–Gubik area to distinguish 
that the three local Schrader Bluff Formation members underlie a regionally significant 
mid-Campanian unconformity and are entirely older than Schrader Bluff strata that crop out 
east of the formation’s Anaktuvuk River type section.

The map reveals a series of west- to northwest-trending gentle folds with km-scale 
wavelengths. Anticlines are locally thrusted and interpreted to be folded above structurally 
thickened and/or duplexed fine-grained successions of Torok Formation. Three culminations 
host known yet undeveloped petroleum accumulations at Umiat (mainly oil), East Umiat 
(gas), and Gubik (gas). These currently stranded discoveries occur along doubly plunging 
anticlinal traps and the main Umiat culmination is modified by what we interpret as 
south-dipping reverse faults. 

The geologic map was prepared through assimilation of our field data, aerial and 
satellite imagery, seismic data, and well logs. Near surface formation picks are available or 
derived for most of the area’s 24 exploration wells and cross sections are constructed along 
lines of section approximately coincident with publicly available 2D seismic data. This 
integrative approach yields an improved understanding of the Umiat–Gubik area geology 
that is constrained by numerous and corroborating datasets.

• The map area hosts dominantly topset strata that record continued filling of 
the Colville foreland basin during the Late Cretaceous (see Regional Context)

• This new geologic map of the Umiat–Gubik area is based on the integration 
of geologic and geophysical datasets, photogeologic mapping, and 
previsously published data (see Geologic Mapping: An Integrated Approach)

• Three known, undeveloped petroleum accumulations occur in the map 
area along doubly plunging anticlinal traps at Umiat, East Umiat, and Gubik
 • Gubik gas field (see A–A’) 
 • Umiat trend oil and gas fields:

• The East Umiat gas field occurs in the hangingwall of a north dipping 
thrust (see A–A’)
• The Umiat oil field lies farther west-northwest along the same trend, 
but is in the hangingwall of a south dipping thrust(s) (cf. Mull et al., 
2004) (see B–B’)
• A transfer fault is locally interpreted in seismic data and mapped 
along the Colville River corridor between these two fields 

• The regional lower part of Schrader Bluff Formation (Ksbl) thins northward 
across the study area (see A–A’), potentially reflecting reduced 
accomodation to the north during Santonian–mid-Campanian time

• The regionally recognized mid-Campanian unconformity (MCU sensu 
Decker, 2007) crops out locally

CORRELATION OF 
MAP UNITS

EXPLANATION AND DESCRIPTION OF MAP UNITS

SURFICIAL DEPOSITS

BROOKIAN MEGASEQUENCE

Qu
ALLUVIAL DEPOSITS (Quaternary)—Undifferentiated alluvium, including depos-
its of active and abandoned fluvial channels, as well as floodplains and alluvial 
terraces up to 8 m above modern streams. Chiefly comprises stratified deposits 
of fine- to coarse-grained sand, silty to gravelly sand, and gravel. Adopted after 
Qal (alluvium) of Carter and Galloway (1986).

QuQal

The Brookian megasequence (Lerand, 1973; Molenaar, 1983; Hubbard et al., 1987) 
records Early Cretaceous through Cenozoic northeasterly progradational infilling of the 
Colville foreland basin (Bird and Molenaar, 1992) with clastic sediments sourced from 
the Brooks Range orogenic belt along the basin’s southern margin (see summary by 
Moore et al. (1994) and references therein). Portions of three major, chiefly progradation-
al and aggradational packages of sediment (megacycles sensu Moore et al., 1994) are 
observed in the Umiat map area: 1) Nanushuk–Torok (e.g., Molenaar, 1985 and 1988; 
Houseknecht and Schenk, 2001); 2) Tuluvak–Seabee (e.g., Mull et al., 2003; Decker, 
2007); 3) Prince Creek–Schrader Bluff–Canning (e.g., Mull et al., 2003; Decker, 2007). 
Brookian units that crop out in the mapped area are limited to Upper Cretaceous stra-
ta—dominantly recording  nonmarine, shallow marine, and shelfal sedimentation—of 
the Nanushuk, Seabee, Tuluvak, Schrader Bluff, and Prince Creek formations (see Cor-
relation of Map Units herein; Detterman et al., 1963; Brosgé and Whittington, 1966; Mull 
et al., 2003 and 2004). Notably, with the exception of Seabee clinoform and bottomset 
seismic facies (Houseknecht and Schenk, 2005, fig. 22 therein), no Brookian slope or 
toe-of-slope strata (i.e., Torok and Canning), or distal, condensed deposits (i.e., Hue 
Shale), were observed during this study. However, regional stratigraphic work (e.g., 
Huffman, ed., 1985; see also summary by Mull et al., 2003) and subsurface data (e.g., 
Molenaar, 1988; Decker, 2007) in northern Alaska indicate that the topset facies units of 
the Umiat area grade basinward (east and northeast) into correlative seismic clinoform 
and bottomset facies. Additionally, recent detailed geologic mapping in the Sagavanirk-
tok River (Gillis et al., 2014) and Gilead Creek (Herriott et al., in preparation) areas of the 
Sagavanirktok Quadrangle further demonstrate the proximal–distal stratigraphic rela-
tionships that developed and evolved through time and space during mid-Cretaceous to 
early Cenozoic infilling in the central  to east-central part of the Colville foreland basin.
 Bedrock exposures in the Umiat area are generally limited to cutbanks along the 
major creeks and rivers, and largely consist of the Schrader Bluff Formation. However, 
superb exposures of Prince Creek strata occur along the Colville River at Shivugak and 
Uluksrak bluffs (see also Flores et al., 2007a). Nanushuk, Seabee, and Tuluvak forma-
tions are mostly poorly exposed in the mapped area, with outcrops generally occurring 
within a several kilometers wide swath northwest of the Colville River near Umiat 
between Seabee Creek and Umiat Mountain; however, generally excellent exposures of 
these three units comprise the south face of Umiat Mountain (see also Houseknecht and 
Schenk, 2005). Furthermore, a notably outstanding outcrop of Nanushuk Formation lies 
along the northwest bank of the Colville River near the southern map boundary (see 
Colville incision locality of LePain et al. (2009)); relatively resistant Nanushuk beds also 
crop out discontinuously on tundra-covered slopes west of Umiat Mountain. Pre-Schrad-
er Bluff units do not crop out south or east of the Colville River in the mapped area. 

PRINCE CREEK FORMATION (locally lower(?) Campanian to 
Maastrichtian(?))—Light- to dark-brown- to gray-brown- 
weathering, dominantly light-gray, thick- to very thick-bed-
ded, moderately indurated, commonly cross-stratified (fore-
set amplitudes to greater than 1 m), quartzose pebbly sand-
stone,  fine- to coarse-grained sandstone, and conglomeratic 
lag deposits, with subordinate gray to dark-gray, chiefly thin- 
to medium-bedded, carbonaceous to bentonitic very 
fine-grained sandstone and mudstone, as well as medium- to 
very-thick bedded, dull to bright-and-dull-banded lignitic to 
subbituminous coal. The cross-stratified sandstone and 
pebbly sandstone lithofacies have scoured, sharp basal con-
tacts and centimeter-scale, coalified woody debris is com-
monly observed; pebbles (commonly 1.5 cm long-axis 
dimension) are subangular to subrounded and generally com-
prise vein quartz and cherty argillite; both the pebble and 
sand fractions exhibit “salt- and-pepper” compositional 
coloring. Very fine-grained sandstone and mudstone facies 
are commonly rusty-orange- to tannish-yellow-weathering, 
and root traces are also observed. 

TssKpc

SCHRADER BLUFF FORMATION, REGIONAL LOWER PART, UNDIFFERENTIATED 
(locally Santonian(?) to Campanian)—Typically gray to tan to brown, 
thin- to thick-bedded, chiefly moderately to poorly indurated, tuffa-
ceous to bentonitic to siliceous, bioturbated, dominantly marine mud-
stone, siltstone, and sandstone. In a regional context, Schrader Bluff 
Formation strata that crop out in the mapped area are limited to the 
lower part of the unit (i.e., below the significant mid-Campanian 
unconformity (MCU) of Decker (2007)). In the Umiat area we recog-
nize three generally distinctly mappable units within the Schrader Bluff 
Formation; these units are described below and were mapped in detail 
where we could do so with moderate confidence. Our informal subdivi-
sions of the Schrader Bluff Formation generally follow the members 
mapped by Detterman et al. (1963) and Brosgé and Whittington (1966), 
although these Schrader Bluff members were formally abandoned by 
Mull et al. (2003).   

• Geologic Mapping • Stratigraphic Studies

• Photogeologic Mapping

• Seismic Data (e.g., see A–A’ and B–B’)

• Well Logs

• Time and Depth Structure Maps (e.g., 
Kumar et al., 2002; Molenaar, 1982)

• Geologic Maps (Detterman et al., 1963; Brosgé 
and Whittington, 1966; Mull et al., 2004)

• Stratigraphic Thicknesses (e.g., Collins, 1958; Robinson, 1958; 
Detterman et al., 1963; Brosgé and Whittington, 1966)

• Well Picks (Collins, 1958; Robinson, 1958; Geologic 
Materials Center (Top Picks spreadsheet);  AOGCC)

• Recent Sequence Stratigraphic Advances (e.g., Houseknecht and Schenk, 2005; Decker, 2007; 
Flores et al., 2007a, b; LePain et al., 2009; Gillis et al., 2014; see also Regional Context)

• Time and Depth Structure Maps
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Wells: Uppermost Formation Picks (compiled by this study)

Brookian Sequence Stratigraphic Correlation Section, Umiat 
Field to Milne Point Field, Central North Slope 

Depth Structure Map—Top Nanushuk (generated from publicly available 2D seismic data (this study))

Stratigraphic Studies: Schrader Bluff, 
Anaktuvuk River (this study)

SCHRADER BLUFF FORMATION, REGIONAL LOWER PART, LOCAL 
MIDDLE MAPPABLE UNIT  (informal subdivision)—Light-gray to 
tan to brown, thin- to medium-bedded, typically well-indu-
rated, locally friable, low angle wavy, trough, hummocky, 
and swaley cross-stratified, locally argillaceous, locally 
carbonceous and woody debris-bearing, tuffaceous(?) very 
fine- to fine-grained sandstone, with subordinate gray, 
medium- to thick-bedded, carbonaceous mudstone,  
dark-gray to black, thin-bedded, siliceous tuff, and choco-
late-brown to olive-green, medium-bedded, “pop-
corn”-weathering bentonitic tuff. Finer grained sandstones 
are locally ripple cross-laminated. Sandstone beds locally 
exhibit sharp, scoured bases with up to 80 cm of erosional 
relief. Siderite nodule, sandstone rip-up clast, and extra-ba-
sinal clast conglomerates occur as thin lag deposits. Sand-        

SCHRADER BLUFF FORMATION, REGIONAL LOWER PART, LOCAL 
UPPER MAPPABLE UNIT (informal subdivision)—Locally 
distinctly brown-purple-weathering, light- to dark-gray, 
chiefly thin-bedded, moderately to poorly indurated, tuffa-
ceous to locally siliceous, faintly ripple cross-laminated to 
wispy, disrupted, or convolute laminated siltstone and very 
fine-grained sandstone, with subordinate light-gray- to 
brown-purple-weathering, plane-laminated to ripple 
cross-laminated to locally trough cross-stratified, very 
fine-grained sandstone in amalgamated bedsets to 10 m 
thick. Commonly recessive, “popcorn”-weathering intervals 
are light- to dark-gray, bentonitic claystone and yellow-green 
to pistachio-lime-colored bentonite. Amalgamated sandstone 
lithofacies contains thin lag deposits of intra-formational 
siltstone rip-up clast conglomerates, with laminae defined by 
carbonaceous debris and rhizoliths are locally observed. 
Trace fossil assemblage commonly includes Schaubcylin-
drichnus, Paleophycos, and locally densely packed Phycosi-
phon. Shell fragments from large Sphenoceramus are locally 
observed.

KsbuKsbl
3

Ksbl
2

NANUSHUK FORMATION (locally Cenomanian)—Tan- to 
gray-brown- to rusty-brown-weathering, medium-gray to 
light-brown to gray-brown, thick- to very thick-bedded, dom-
inantly well-indurated, commonly normally graded, lithic to 
quartzose, locally structureless but commonly trough, hum-
mocky, swaley, or tabular (planar and tangential) cross-strati-
fied chiefly fine- to medium-grained sandstone. The fine- to 
medium-grained sandstone lithofacies is commonly overlain 
by subordinate dark-gray- to gray-brown- to 
light-rusty-brown-weathering, medium-gray to tan-gray to 
tan, very thin- to thin-bedded, moderately well-indurated, 
ripple to low-angle cross-laminated to plane-parallel laminat-
ed very fine-grained sandstone and siltstone. Centime-
ter-scale, coalified wood fragments and very thin pebbly lags 
are locally observed. Porous, oil-stained sandstone in the 
uppermost Nanushuk Formation was reported by 
Houseknecht and Schenk (2005) at Umiat Mountain, and we 
observed an oil seep along the Colville River near their mea-
sured section locality. 

SEABEE FORMATION (locally Cenomanian(?) to Turoni-
an)—Tan-gray- to medium-gray-weathering, medium- to 
dark-gray, thin-bedded, dominantly poorly indurated, tuffa-
ceous to bentonitic, locally fissile, plane-parallel laminated to 
rippled siltstone, mudstone, and claystone, with subordinate 
tan-gray-weathering, medium-gray, thin- to very thick-bed-
ded, locally well-indurated, commonly normally graded, low 
angle cross-stratified (e.g., hummocky, swaley, and irregular-
ly) very fine-grained sandstone. Discrete, very thin-bedded 
bentonite horizons are common, and mudrock-dominated 
zones within the Seabee are typically covered in benton-
ite-rich, clayey slope wash that exhibits a characteristic “pop-
corn”-weathering style. Inoceramus prisms are locally 
observed.

Ks
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SCHRADER BLUFF FORMATION, REGIONAL LOWER PART, LOCAL 
LOWER MAPPABLE UNIT (informal subdivision)—Light- to 
dark-gray to olive-brown, thin- to medium-bedded, typically 
poorly indurated, tuffaceous to bentonitic, ripple cross-lami-
nated to structureless siltstone and mudstone, with subordi-
nate light-gray- to light-tan-weathering, locally thick-bedded, 
tuffaceous, ripple cross-laminated, locally well-developed 
hummocky and swaley cross-stratified, coarsening and thick-
ening upward packages of very fine- to fine-grained sand-
stone. Distinctive light-yellow- to white-weathering, very 
well-indurated, siliceous tuff beds locally observed, as are 
rare, buff-weathering, very well-indurated, limestone beds 
with a probable siliciclastic constituent. Common recessive 
intervals are inferred to contain abundant bentonite based on 
“popcorn”-weathering of colluvium. Skolithos traces and 
Sphenoceramus body fossils are observed within the sand-
stone facies.

stone and siltstone beds are locally bioturbated, and discrete   
trace fossils include Macaronichnus, Asterosoma, and 
Schaubcylindrichnus; a medium- to dark-gray, hackly weath-
ering, well-indurated very fine-sandstone and siltstone litho-
facies distinctly occurs within this unit and is commonly 
intensely bioturbated by Phycosiphon. Inoceramus prisms 
are locally abundant, as are partially preserved Sphenocera-
mus specimens.

KcKsbl
1

TULUVAK FORMATION (locally Turonian to Conia-
cian(?))—Tan- to brown- to orange-brown-weathering, medi-
um-gray to medium-brown, chiefly thin- to medium-bedded, 
commonly normally graded, well-indurated, moderate-
ly-sorted, lithic- and locally quartz-rich, locally carbona-
ceous, very fine- to medium-grained sandstone, with subordi-
nate thin-bedded, plane-parallel laminated mudstone. Sand-
stone grains are subrounded to subangular. Mudstone rip-up 
clasts and siderite nodules as clasts are locally observed in 
sandstone beds, as are symmetrical ripples and low angle 
cross-stratification. 

KhuKtu

View westward of Cenomanian-age Nanushuk Formation strata cropping out along the Colville River’s north bank at 
a location informally referred to as the Colville incision (see LePain et al., 2009). Marine sandstones of the Nanushuk 
host the Umiat oil accumulation approximately 20 km northeast of this locality. Hammer is 31 cm long for scale. 

Medium- to dark-gray, hackly weathering, well-indurated, tuffaceous(?) very fine-sandstone and siltstone packages 
are abundant within Ksbl2 (Schrader Bluff Foramtion, informal middle member) and are commonly intensely 
bioturbated by Phycosiphon.

View southeastward of rubble-crop and a laterally extensive traceable bed of the Schrader Bluff Formation within 
an area otherwise covered by tundra, which is characteristic of the mapped area. Tying this and similar traceable 
beds to locally excellent river bluff exposures (e.g., see Uluksrak and Shivugak Bluffs photographs below) is 
integral to mapping the area’s geology beyond river corridors.

View north-northeastward of the southern extent of Uluksrak Bluff, which exposes a thick section of Prince Creek 
Formation. 

View northeastward of Shivugak Bluff, with prominent exposures of Schrader Bluff (regional lower part) and Prince 
Creek Formations. The mid-Campanian unconformity (MCU) crops out at this locality and is a sequence 
stratigraphically significant surface that farther to the east and northeast (i.e., basinward) separates the regional 
lower Schrader Bluff Formation from the regional middle Schrader Bluff Formation (Decker, 2007; see also Gillis 
et al., 2014).

EAST UMIAT ANTICLINE UMIAT STRUCTUREPRINCE CREEK SYNCLINE GUBIK ANTICLINEKUTCHIK SYNCLINE

153°0’W
69°15’N

151°5’W
69°30’N

Field Name Well Name Uppermost Formation Pick Depth Interval (feet) Pick Source Comment (this study) Interpretation (this study)
Umiat Test No. 1 Seabee 9–915 K. Bird (GMC Top Picks) -- Seabee at surface
Umiat Test No. 2 Nanushuk 80–1060 K. Bird (GMC Top Picks) Quaternary: 9–80' (Collins, 1958) Nanushuk near surface

Umiat Test No. 3 Nanushuk 60–total depth K. Bird (GMC Top Picks) not sampled: 9–60' (Collins, 1958); total depth
at 572' in Kn (Collins, 1958) Nanushuk near surface

Umiat Test No. 4 Nanushuk 90–total depth K. Bird (GMC Top Picks) not sampled: 1—90' (Collins; 1958); total 
depth at 840' in Kn (Collins, 1958) Nanushuk near surface

Umiat Test No. 5 Nanushuk 65–1060 Collins, 1958 not sampled: 0–65' (Collins, 1958); probably 
spudded in Kn (Collins, 1958) Nanushuk near surface

Umiat Test No. 6 Seabee 30–220 K. Bird (GMC Top Picks) not sampled: 3–100' (Collins, 1958); top of Ks 
at 31' (Collins, 1958) Seabee near surface

Umiat Test No. 7 Seabee 50–380 K. Bird (GMC Top Picks) Quaternary: 4–50' (Collins, 1958) Seabee near surface
Umiat Test No. 8 Seabee 20–60 K. Bird (GMC Top Picks) Quaternary: 5–20' (Collins, 1958) Seabee near surface

Umiat Test No. 9 Nanushuk 6–1090 K. Bird (GMC Top Picks)       Collins 
(1958) -- Nanushuk at surface

Umiat Test No. 10 Nanushuk 5–250 K. Bird (GMC Top Picks) Nanushuk thrusted over Seabee at 250' Nanushuk near surface
Umiat Test No. 11 Tuluvak 22–775 K. Bird (GMC Top Picks) Tuluvak near surface
Seabee Test No. 1 Seabee 100–280 K. Bird (GMC Top Picks) Seabee near surface

Umiat No. 18 data held confidentially -- -- -- --
Umiat No. 23H data held confidentially -- -- -- --

Gubik Test No. 1 Schrader Bluff (Barrow Trail member) 67–295 Robinson, 1958 Pliocene to Recent: 12-67' (Robinson, 1958) Ksbl2 near surface

Gubik Test No. 2 Schrader Bluff (Barrow Trail member) 160–555 Robinson, 1958 no core or cuttings from 12–160' (Robinson, 
1958)

Ksbl2 near surface

Gubik Unit No. 1 Schrader Bluff 110–1136 K. Bird (GMC Top Picks) Schrader Bluff members not picked Ksbl2 near surface

Gubik No. 3 Tuluvak 1079–? Well Completion or Recompletion 
Report and Log (AOGCC)

Schrader Bluff not designated; top Seabee 
not picked

Ksbl2 near surface

Gubik No. 4 Tuluvak 1461–2315 Well Completion or Recompletion 
Report and Log (AOGCC)

Schrader Bluff not designated; top Seabee 
not picked

Ksbl3 near surface

East Umiat Unit No. 1 Tuluvak 17–510 K. Bird (GMC Top Picks) -- Ktu near surface
East Umiat Unit No. 2 Tuluvak 12–? K. Bird (GMC Top Picks)  top Seabee not picked Ktu near surface

Prince Creek/Schrader Bluff 23–? K. Bird (GMC Top Picks) top Tuluvak not picked --
Seabee 1640–2950 K. Bird (GMC Top Picks) -- Ksbl1 near surface

Colville Unit No. 2 Tuluvak 23–-? K. Bird (GMC Top Picks) top Seabee not picked Ktu near surface

Chandler No. 1 Tuluvak 120–1070 Well Completion or Recompletion 
Report and Log (AOGCC) -- Ksbl1 near surface

-- not applicable

Gubik Gas 
Field

East Umiat 
Gas Field

Umiat Oil 
Field

Colville Unit No. 1

Barrow              arch

northern limit of compressional structures

Colville foreland basin 
orogenic range front

Herald        arch

H
anna      trough

rift- margin   hingle-line      fault zone

N

Gilead Creek area (Herriott et al., in prep.)
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Kavik River area (Wartes et al., 2011)

Sagavanirktok River area (Gillis et al., 2014)

Umiat–Gubik area (this study)

TAPS—trans-Alaska     
              pipeline system

ALASKA

0 40 120 160 200 mi80

0 80 240 320 400 km160

Prudhoe 
Bay

168°

70°
68°

162° 156° 150° 144° 138°

C
an

ad
a

U
n

ited
 States

C
an

ad
a

U
n

ited
 States

Re
g

io
n

al
 c

ro
ss

 s
ec

ti
on

 (b
el

ow
)

Re
g

io
n

al
 c

ro
ss

 s
ec

ti
on

 (b
el

ow
)

Umiat

SU G

K

SU G

K

SS

UU

GG

KK

BEAUFORT 
SEA

CHUKCHI
SEA NORTH

BROOKS

RANGE

SLOPE

sandstone

Gubik gas �eld 
(projected)

Prudhoe Bay 
oil �eld 

shale

limestone

basement

400 kilometers
250 miles

Figure modified from Bird 
and Houseknecht (2011)

sandstone

Gubik gas �eld 
(projected)

Prudhoe Bay 
oil �eld 

shale

limestone

basement

400 kilometers
250 miles

Figure modified from Bird 
and Houseknecht (2011)

5

7

6

4
7

8

9

7

6

9

7

6

6

5

9

6

7

54

5

7

10 10

32

84

25

34
621723

11

12

7

6

7

4

6

6

7

9

6

4

7

7

5

8

6

5

3

2

7

16

10

10

10

10

20

20

11

15

10

11

9

9

6

5

4

388

5

9

3

3

7

5

9

8

8

8

6

9

8

4
2

5

5

23

11

31
25

18

11

15

12

13

153°0'W

151°20'W

151°20'W

151°40'W

151°40'W

152°0'W

152°0'W

152°20'W

152°20'W

152°40'W

152°40'W

69°25'N
69°25'N

69°20'N
69°20'N

69°15'N
69°15'N

69°30'N
69°30'N

151°5'W

151°5'W

153°0'W

Gubik No. 4

Gubik No. 3

Chandler No. 1

Gubik Unit No. 1

Gubik Test No. 2

Gubik Test No. 1

Umiat Test No. 9

Umiat Test No. 8

Umiat Test No. 7

Umiat Test No. 6

Umiat Test No. 5

Umiat Test No. 4

Umiat Test No. 3

Umiat Test No. 2

Umiat Test No. 1

Seabee Test No. 1

Umiat Test No. 11

Umiat Test No. 10

Colville Unit No. 2

Colville Unit No. 1

East Umiat Unit No. 2

East Umiat Unit No. 1

GUBIK ANTICLINE

KUTCHIK SYNCLINE

EAST UMIAT ANTICLINE

PRINCE CREEK SYNCLINE

UM
IAT ANTICLINE

FOSSIL CREEK STRUCTURE

PRINCE CREEK SYNCLINE

UMIAT STRUCTURE

UMIAT THRUST

UMIAT ANTICLINE

?

?

?

?

? ?
?

Ksbl
1

Ksbl
1

Ksbl
1Ksbl

1

Ksbl
1

Ksbl
1

Ktu

Ktu

Ktu

Ktu

Ktu

Ktu

Ks

Ks

Ks

Ks

Kn

Kn

Kn

Kn

Qal

Qal

Qal

Qal

Qal

Ksbl
2

Ksbl
2

Ksbl
2

Ksbl
2

Ksbl
2

Ksbl
2

Ksbl
2

Ksbl
2

Ksbl
3

Ksbl
3

Ksbl
3

Ksbl
3

Ksbl
3

Ksbl
3

Ksbl
3

Kpc

Kpc

Kpc

Kpc

Kpc

?

? ?

?

Ktu
Ksbl

1

Ks Ks

Kn

Kn

Kt

KJk

�s + �Ps 

Kh + Kps

�Ml

Me

pre-M

Ksbl
2

Kpc

Kpc

Ktu
Ksbl

1

Ksbl
2

Kpc

Ksbl
3

Kt

KJk

�s + �Ps 

Kh + Kps

�Ml

Me

pre-M

Ksbl
3

SEA LEVEL

2,500’

-2,500’

-5,000’

-7,500’

-10,000’

-12,500’

-15,000’

-17,500’

-20,000’

-22,500

-25,000’

-27,500’

SEA LEVEL

2,500’

A A’

-2,500’

-5,000’

-7,500’

-10,000’

-12,500’

-15,000’

-17,500’

-20,000’

-22,500

-25,000’

-27,500’

GUBIK 3 GUBIK TEST 2

?

? ?

?

Ktu

Ks Ks

Kn

Kn

Kt

KJk

�s + �Ps 

Kh + Kps

�Ml

Me

pre-M

Ktu

Kt

KJk

�s + �Ps 

Kh + Kps

�Ml

Me

pre-M

Kt

SEA LEVEL

2,500’

-2,500’

-5,000’

-7,500’

-10,000’

-12,500’

-15,000’

-17,500’

-20,000’

-22,500

-25,000’

-27,500’

SEA LEVEL

2,500’

A A’

-2,500’

-5,000’

-7,500’

-10,000’

-12,500’

-15,000’

-17,500’

-20,000’

-22,500

-25,000’

-27,500’

U
PP

ER
 C

RE
TA

C
EO

U
S

Q
U

A
TE

RN
A

RY

Maastrichtian

Campanian

Santonian
Coniacian

Turonian

Cenomanian

Ks

Ktu

Kn

Kpc

BR
O

O
K

IA
N

 M
EG

A
SE

Q
U

EN
C

E
(C

ol
vi

lle
 fo

re
la

nd
 b

as
in

 s
uc

ce
ss

io
n)

Ksbl3
Ksbl2
Ksbl1

basinward east

MCU sensu 
 Decker (2007)

west

MCU mid-Campanian unconformity

(probable minor transgressive erosion)

unconformity

Qal

SEA LEVEL

2,500’

-2,500’

-5,000’

-7,500’

-10,000’

-12,500’

-15,000’

-17,500’

-20,000’

-22,500

-25,000’

-27,500’

SEA LEVEL

2,500’

-2,500’

-5,000’

-7,500’

-10,000’

-12,500’

-15,000’

-17,500’

-20,000’

-22,500

-25,000’

-27,500’

B B’section 
hinge

section 
hinge

section 
hinge

Kn

Kn

Kt

KJk

�s + �Ps 

�Ml�Ml

Me
Me

pre-M

Ktu
Ksbl

1

Ks

Ksbl
2

KpcKsbl
3

Ktu
Ks

Ks

Kh + Kps

SEA LEVEL

2,500’

-2,500’

-5,000’

-7,500’

-10,000’

-12,500’

-15,000’

-17,500’

-20,000’

-22,500

-25,000’

-27,500’

SEA LEVEL

2,500’

-2,500’

-5,000’

-7,500’

-10,000’

-12,500’

-15,000’

-17,500’

-20,000’

-22,500

-25,000’

-27,500’

B B’section 
hinge

section 
hinge

section 
hinge

Kn

Kn

Kt

KJk

�s + �Ps 

�Ml�Ml

Me
Me

pre-M

Ks

Ks

Kh + Kps

UMIAT TEST 08UMIAT TEST 09 UMIAT TEST 10 UMIAT TEST 11SEABEE 1 section 
hinge

section 
hinge

section 
hinge

Kn

Kn

Kt

KJk

Kh + Kps

Ks

UMIAT TEST 08UMIAT TEST 09 UMIAT TEST 10 UMIAT TEST 11SEABEE 1

1,300 units

4,000 units

2,500 units
Thrust fault cut at 9,060 
ft MD; 1,485 ft 
stratigraphic separation

Thrust fault cut at 2,680 
ft MD; 130  ft 
stratigraphic separation

DST 4: 2,652 - 2,664 ft MD:
Gas to surface in 9 
minutes, too small to 
measure, recovered gas 
cut mud w/ oil globules

DST 3: 5,366 - 
5,394 ft MD:
Flowed 4.0 - 
6.7 MMCF/D
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The geologic map and accompanying figures and text have not yet under-
gone peer or editorial review.  Please contact trystan.herriott@alaska.gov 
for further information regarding pending publication of this work.
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