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INTRODUCTION

This report summarizes published information for offshore sedimentary
basins of Alaska and adjacent regions (Figures 1 and 2) including: (1)
onshore extensions of offshore basins and (2) several basins of western Canada
and eastern U.5.S5.R.

For each basin there is an isopach or structure-contour map (where
available), a basin history diagram, and descriptive text, Other authors'
original isopach and structure-contour maps are presented as figures with the
text (See Pigure 2 for a list of contributors to this compilation). These
maps have also been compiled on an Albers equal area projection at a acale of
122,500,000 with a 1 kilameter contour interval (Plate 1). Where more than
one horizon has been mapped, Plate 1 shows the oldest or most representative
horizon; maps of other horizons may appear as figures with the text. For
some areas seismic profiles, line drawings of geismic profiles, or cross
sections are shown,

Other authors’ stratigraphic columns have been compiled onto basin
history diagrams that show time verticslly along a left-gide column (time
scale of Harlan and others, 1983) and thickness and lithology (See Appendix
for ey to symbols) vertically along a right-side column, Most of the basin
history diagrams are drawn at the same scale, allowing direct visual
comparisons of sedimentation rates, age and duration of unconformities,
distribution of lithologies, and other parameters.

The subjects covered in the text--where the information is available--are
listed below:

1. General information=--including the basin's location, area, maximum

thickness of sedimentary rocks, age of basin £ill, and water depth.

2. Geologic and geographic boundaries.

3. Basin shape,

4. Structural Geology.

5. Basement.

6. Basin type.

7. Stratigraphy--including textural trends, cocarse-grained units, shapes

of pgedimentary unite, volcanism, plutonism, deformation, and

metamorphism,
8. Prominent seiamic horizons,
8. Gravity. -

10. Magnetices,

11, Petroleum geology-—including geothermal gradient, source rocks,
maturation, diagenesis, and oil and gas bearing rocks.

12, Availability of maps and other illustrationa=-including location,
thickness, isopach, and structure contour maps; seilsmic profiles and
line drawings; cross sections; and stratigraphic columns.

13, Degree of coverage,

t4. Other information.

15. Recent references.

The basina are listed in rough geographical order from north to south,
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Figure 2. Index map to basins described in this report and a list of the
geologists contributing to its preparation.



EAKTOVIK BASIN

Ganeral Infogmation—— Kaktovik basin is located off the Arctic coast of
Alaska at lat., 70°N,, long. 141-145°W. It has an area estimated at 14,000
sguare km and, offshore, reaches water depths of up to 2800 m. More than 12,5
km of Jurassic and younger sedimentary rocks fill the basin, Xaktovik basin
lies within the Diapir Pleld planning area.

Geologic and Geographic Boundaries—— North of Kaktovik basin lie the
shelf break, a field of diapirs, and Canada Bagin (Figure 3). To the west is
Nuwuk basin, Barter Island lies along the southern boundary of the basin and
Demarcation Point is to the southeast. The Alaska—-Canada Border and MacKenzie
River delta are east of the basin,

Basin Shape-- Kaktovik basin is elongate in an east-west direction, It
is deepest to the east and open to the north. Rast of Bartaer Island the
middle to upper Tertiary sequence occurs in two subbasing, Demarcation
subbasin (thickness 7.2 Jm) in the southeast and Barter Island subbasin in the
northwest.

Structural Geology—— Diapiric shale ridges and aasociated diapir-driven
normal faulte occur east of Barter Island (Grantz and May, 1983). These
ridges are 40 to 75 ¥m long by 5 to 10 km wide and show as much as 6,5 km of
upward penetration. Jurasslc, Cretaceocus, and Paleogene fine—-grained
sedimentary rocks are inferred to form the diapir cores, FPlanking units dip
away from ridges. There is evidence for thraee episodes of diapiric movement
(Grantz and others, 1982a)., A regional subsurface horizon of posgsible middle
Eocene age is present in the area of the diapiric ridges. One of these ridges
separates the two subbasing.

Northeast-striking linear folds 40 to 90 Jkm long by 20 km wide are
Quaternary detachment folds, These include the Camden detachment anticline
and parallel folds west of Barter Island which axe active today (Grantz and
othera 1982a; Grantz and May, 1983). North—dipping growth faults lie west of
Barter Iasland (Grantz and other, 1982a)., Kaktovik basin fill is underlain by
Dinkum Graben in the west.

Basement-- A gently eloping surface at the top of the Pranklinian
sequence (pre-Mississippian) forms the bamement beneath most of the basin.
The northern parts of the basin may be underlain by transitional or oceanic
crust.

Basin Type-— Kaktovik basin is a progradational continental margin prism
terrace.
Btratigraphy-~ Prior to the Juraesic, the sediment source lay to the

norths throughout Broockian time (Jurassic and younger), the sediment source
lay to the south. Rocks of the Brookian sgegquence form a northward-thinning
wedge of clastic strata., Locally, the presence of several northward-thinning
wedges of Ellesmerian satrata (Mississippian thru Jurassic) has been
extrapolated from onshore exposures, Texturally mature sandstone and
conglomerate are common in strata of the Ellesmerian sequence 1in adjacent
onshore areas,

Prominant Seismic Horximona—— In Demarxcation subbasin, three angular
unconformities are present in the Brockian sequence (Figure 4). The uppermost
of these (U-3) separates Neogene marine and nonmarine sedimentary rxocks from
mid~Tertiary (Eocene and Oligocene?) rocks., The second unconformity (U-2)
liea within the mid~Tertiary section. The oldest unconformity, the "middle
Bocene® unconformity (0-1), is overlain by tbe mid-Tertiary eection and is
undarlain by lower Tertiary, Cretaceous, and Jurassic marine sgedimentary
rocks. Where an acoustioc-basement horizon is present, it 1is inferred to
represent the top of the PFranklinian sequence or poasibly wedges of the
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Figure ¢ KAKTOVIK BASIN Data from Grantz and May, 1983
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Ellesmerian Bequence in southern parts of the basin, and an unknown,
transitional or oceanic basement beneath the northern parts of the basin.

Gravity— See Ruppel and McBendrie, 1976.

Patroleum Geology-— Basin £illing strata buried at depths from 3 to 6 km
are within the o0il generation window. This includes the upper parts of the
diapirs and the deep parts of the subbasins., Some young folds probably post-
4ate the migration of oil,

Naps and Ocher Illustrations— ILocation and thickness maps are included
with Beismic profiles in Grantz and May, 1983. Location, isopach, and
atructure contour maps along with seismic profiles, cross sections, and
stxatigraphic columns appear in Grantz and others, 1982a,

Dagrea of Coverage—— A multi-channel geimmic grid with 30 km spacing
covers Kaktovilk basin,

Other Information— Jurassic and Cretaceous satrata are thin or absent
west of Barter Island, Diapiric structuxes underlie the adjacent continental
slope and rise.

Raferenceg-- For more detailed information sae Grantz and others, 1982a;
Grantz and May, 1983, 1984b; and Ruppel and McHendrle, 1976.

DINKUM GRABEN

General Information-- Dinkum graben is located at lat. 70°30'N., long.
148°W. (Figure 3). 1Its area is estimated as 4250 square km. Water 25 to 100
m deep covers the basin. Of the 10,6 ¥m total thickness of sedimentary rocks
(Figure 5), 4.7 km are Jurassic and Early Cretaceous graben f£ill and 5.9 km
are younger rocks of Kaktovik basin which overlie the graben, Dinkum Graben
lies within the Diapir Fleld planning area.

Geologic and Gaographic Boundarjes— The northern boundary of the graben
ig formed by a south-dipping normal fault with 2 to 4.7 km displacement. The
southern boundary is formed by a northward-dipping normal fault or faulted
flexure. Displacement on the bounding faults decreases to near zero in the
west. The graben is cannot be resolved beneath Kaktovik basin in the east.

Basin Shape—— Dinkum graben is elongate along an east-socutheast to west~
northwest trend. It is 170 km long by 10 to 40 km wide and is deeper to the
eagst. In north-south cross mectlion the graben is asymmetric, deeper to the
north.

Stxuctural Gesology~— Normal and antjithetic faults parallel the basin
trend. Graben formation stopped by Turonian time (89 Ma); it probably began
in the Jurassic (Grantz and May, 1983).

Basement-— Basement of Franklinian (pre—Missimsippian) rocks forms a
north-dipping slope beneath the graben's southern eide (Grantz and May,
1983). Crustal basement is probably continental beneath the gouthern side of
Dinkum Graben, and may be trangitional or oceanic under the northern side,

Basin Type-- Dinkum graben is an asymmetric graben or half-graben, a rift
valley basin. It is underlain by the older Elleswerian (Migsissippian thru
Jurassic) Arctic Alaska basin (an intracratonic basin), and is overlain by the
sedimentary fill of Raktovik basin (a continental margin prism terrace),

Stratigraphy-—— Within the baasin, bedding diverges to the north.
Northward dips of 2.5 to 12 degrees are common throgghout most of the basin;
gsouthward dips occur near the northern boundary fault. The basin is overlain
by the northward prograding clastic sequence of Kaktovik basin (Pigure 5),

Prominent Seismic Hoxizons-- 7Two prominent seismic horizons probably
represent (1) the “"breakup unconformity™ at the base of the Cretaceous Pebble
Shale and (2) the unconformity above the Pranklinian sequence (basement) on
the southern side of the graben (Grantz and May, 1983),




DINKU® GRABEN Data from Grantz and May, 1923
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Petrolewm Geology-— Lowest Tertiary and Cretaceous rocks are estimated to
lie within the oil generation window, pre-Cretaceous rocks are probably
overmature, but may have been source rocks in the past.

MNaps and Other TIllustrations—- Maps in Grantz and May (1983) show the
graben's location and thickness. Location, isopach, and structure-contour
maps appear with seismic profiles and stratigraphic columns in Grantz and
others, 1982a.

Other Information— The younger sediments that overlie Dinkum Graben
(Raktovik basin) extend laterally into the Tertiary section onshore.

References— For more detailed information see Grantz and others, 1982a;
and Grantz and May, 1983, 1984Db.

HOWUK BASTN

General Information-- Nuwuk basin is located between lat. 72°N., long.
156°W, and lat. 71°20'N., long. 151°W (Fiqure 6). Its area is about 15,000
square km, Water depths range up to 4000 m, More than 12.6 kxm of early
Cretacecus and younger sedimentary rocks fill the basin. Nuwuk basin lies in
the Diapir Field planning area.

Geclogic and Geographic Boundariea—— North of Nuwuk basin is the shelf
break and, beyond that, Canada Basin. NMuwuk basin's northwestern boundary
probably lies along the Northwind fracture zone, In the southwest, a faulted
hinge line and Barrow arch bound the basin. Smith Bay is located near the
southern boundary of the basin and Barrison Bay is near the southeastern
boundary. In the east, the basin extends to about long. 151°W.

Bagin Shape~- The basin is elongate, 300 kn long by 50 km wide. The
western half of the basin trends north-northwest, and the eastern half trends
west-northwest. The basin is open to the north,

Stxuctural Geology-— The most intense period of deformation accompanied
basin formation in the Jurassic and Barly Cretaceous. Down-to—the-northeast
listric growth faults formed a multi-strand system in the Late Cretaceous or
early Tertiary, parts of which are still active (Grantz and May, 1983; Grantz
and others, 1982a). large anticlines have formed as a result of backward
rotation along these growth faults, The anticlines are best developed in
Albian and Upper Cretaceous strata on the outer shelf and slope.

Basement-- Basement is inferred to change from continental crust--the
pre-Mississippian Franklinian sequence of the Arctic Platform--in the south
and southwest to transitional or oceanic crust in the north and northeast
(Grantz and others, 1982a). The "breakup" unconformity, thought to represent
rifting associated with opening of the Arctic Ocean, lies on acoustic basement
under the southern gide of the basin, along a down-to-the-north normal fault,

Basin Type-- NRuwuk basin is a progradational continental terrace sediment
prism, It is underlain in the socuth by an older basin, the Ellesmerian
(Misgissippian thru Juraseic) Arctic Alaska basin, an intracratonic rift
basgin,

Stratigraphy-— The source of basin-filling sediment has been to the south
and southwest since Jurassic time but, prior to the Jurassic, the source
terrane for Ellesmerian strata lay to the north,

Coarsgse~grained units, including texturally mature =sandstone and
conglomerate, occur in the Ellesmerian seqguence.

The Brookian sequence (Jurasgic and younger) consists of northward-
prograding clastics showing foreset and topsat beds, numerous large erosional
channels, and channel fills (Grantz and May, 1983; Grantz and others, 1982a).

Proninent Seismic Horisons-- Three prominent selsmic horizons have been
interpreted as the base of Neogene(?) strata, the base of Senonian(?) atrata,
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and the top of Neocomian strata (Grantz and May, 1983). The horizon at the
top of the Neocomian--the “breakup unconformity®--lies at the top of acoustic
basemant throughout gmuch of the basin (Figqure 7).

Petroleum Geology-— The oil generation window lies between 3 and 6 km for
the Broockian sequence.

Maps and oOther Illuatrations-- Location, thickness, isopach, and
structure maps are included with seismic profiles, cross sections, and
stratigraphic columns in @Grantz and others, 19682a, stratigraphic columns
appear in Grantz and May, 1983,

Degree of Coverage-— About 600 km of 24 channel seismic, with 30 km line
spacing, cover Kuwuk basin.

Other Information-- Seaward progradation of a hingeline formed the
sediment prism of Nuwuk basgsin (Grantz and May, 1983), A submarine canyon cut
more than 1.4 km into seaward prograded Albian marine clastic deposits between
Barrow and Harrison Bay and was then filled with Turonian marine sediments
(Grantz, Eittreim, and Whitney, 1981)

References—— For more detailed information see Grantz and May, 1983,
1984a, b; Grantz and others, 1982a; and Grantz, Eittreim, and wWhitney, 1981.

RNORTH CHUKCHI BASIN

Ganeral Informaticn—— North Chukchi basin iB located at lat. 73°N., long.
167°W. It has an area of more than 15,000 square km. The basin fill of 11.6
km of Brookian strata (post mid-Lower Cretaceous) includes up to 7 km of upper
Brookian (Tertiary) strata, As mich as 2.5 km of Ellesmerian (Mississippian
to mid-Lower Cretaceous) strata underlie the eastern part of the basin
(Pigures 8, 9, and 10). Water depths are less than 100 m throughout the
basin. Those parts of North Chukchi basin that are east of the U.S.,-Russia
convention line of 1867 (long. 169°W.) and south of lat. 73°N. lie in the
Barrow Arch planning area,

Geologic and Geographic Boundaries— North of the basin is the Chukchi
continental borderland. The southeastern boundary of North Chukchi basin is
formed by a tectonic hinge line 1located where the dip of the Ellesmerian
strata and the dip and thickness of the lower Brookian strata increase to the
north and west (Grantz and May, 1984a). At lat. 72°N., North Chukchi basin's
eastern boundary lies at about long. 164°W; farther north, the basin's eastern
boundary probably lies along the Chukchi-Northwind fracture zone (long.
161°W.). Canada Bagin lies northeast of North Chukchi basin,

Baain Shape—— The basin has an asymmetric north-scuth cross section, open
ané deeper to the north.

Structural Geology-- Listric normal faults cut lower Brockian and, in
places, pre-Brookian strata. They parallel the shelf break and hinge zone,
trending east~west in the southern part of the basin and northeast-southwest
in the eastern part of the basin. Along with antithetic faults, the listric
normal faults bound back-rotated fault blocks (Grantz and others, 1962b;
Grantz and May, 1984a). Listric normal faulting was probably induced by
crustal stretching related to initiation of sea-floor spreading (Grantz and
others, 1982b).

Diapirs are probably shale cored; up to 2 km in diameter, they form
piercement structures which rise to within a few tens of meters of the
seabed. Pive have been recognized, but there are probably 30 to 40 in the
bagin, They are Interpreted to originate in lower Brookian or upper
Ellesmerian strata (Grantz and May, 1984a).

Block faulting occurs within the basin (Grant2 and others, 1976). Small
normal faults and a few very low amplitude folds are present (Grantz and May,
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Figure 7 UMUK BASTN Dats from Greatz and Moy, 1983
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MORTH CHUKCHI BASIN

Data from Grantz pnd others, 198]1; 1982b
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1984a).

In the southern part of the basin the strata dip to the north as mach as
15 degrees, dips decreasa to lesas than one degree farther north.

Basament— Oceanic or thinned continental c¢rust underlies the basin
(Grantz and othars, 1981). BAcoustic basement is pre-Ellesmerian but may not
be typical of the Franklinian seguence (Grantz and others, 1962b).

Basin Type— DNorth Chukchi basin is a passive margin baain that
originally formed as a rift basin. 7Two rifting events, one in late Neocomlan
(ca. 125~130 Ma) and the other in the latest Cretaceous or eaxliest Tertiary
(ca. 65 Ma) resulted in the formation of a hinge line along the basin's
southeastern margin. The basin £ill prograded northward from the edge of the
Axrctic Platform into the deep basin.

Praminent Baismic Horiszons—— As many as four stratigraphic packets are
prasent (Figuxe 10); these pxobably represent Neogene, Paleogene, Cretaceous,
and pre-Cretacous units (Grantz and others, 1981).

Nagnetics—— A discussion of paleomagnetic results for the Brooks Range
and Arctic Slope appears in Newman and others (1979).

Patrolemm Geology— Marine source beds are inferred to be present in the
Brookian sequence (Grantz and May, 1984a), Strong seismic reflectors in the
Brookian sequance are suggestive of gandstone and possibly conglomerate beds
that may be potential reservoirg. Listric normal faults and rotated fault
blocks 1in the lower Brookian sequence are overlain by either (1) a selsasmic
unit containig relatively weak reflectors (fine-grained clastic strata?) or
(2) the bagse of the upper Brookian unconformity; in both cases there is
potential for seal and saocurce beds adjacent to reservoir beds. Favorable
trap/seal/reservoir/source relationships may be associated with shale diapirs.

No thermal data is availlable from the basin. Bowever, several thermal
models based on analogies with other rift basins have been proposed by Grantz
and May (1964b), and all predict large volumes of Brookian strata lie within
the o0il generation window.

Maps and Othexr Jlluatrations— Maps showing the location of the basin and

basin atructure apgear with stratigraphic columns and seismic dprofilas
Grantz and others, 1982b. Grantgz, Holmes, and Kososki (1976) and Grantz an

May (1984b) presant seismic profiles from Noxth Chukchi basin. A cross
section based on wells in the Natjional Petroleum Reserve in Alaska (NPRA),
located 200 km to the east, is presented in Grantz and May (1984a),

Dagree of Ooverage— Both multichannel and high-resolution seismic grids
with 50 ¥km line spacing, some single-~channel geismic data, and several selsmic
refraction lines cover the basin, Well data is available from onshore wells
in NPRA.

Other Information—North Chukchi basin 1s inferred to contain
substantially or dominantly marine rocks (Grantz and others, 1982b).

References— For more detailed information see Grantz and others 1982b;
Grantz, Elittreim, and Whitney, 1981; Grantz, BHolmea, and Kososkl, 1976;
Grantz, Elttreim, and Dinter, 1979: Molenaar, 1983y Ruppel and McHendrie,
1976, and Grantz and May, 1984a, 1984b,

SOUTH CRUKCHI BASIN AND YBE ALASKAN NORTH SLOPK
Ganeral Information—— Iocated between lat. 68° and 72°N. and between
long. 140" and 170°W., the South Chukchi basin and Alaska North Slope have a
combined area of more than 240,000 square kilometers, 75,000 of which lie
offshoras. The offshore axaa north of Berald-Wrangel arch, south of North
Chukchi baszin, and south of Barrow arch is referred to here as South Chukchi
bagin (Plate 1) and is treated as an offshors continuation of the North
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Slope. In places the sedimentary sections of South Chukchi basin and the
North Slope include more than 7 km of rocks of the Brookian seguence (Jurassic
and younger), the Cretaceous sequence alone may be 7 km thick. In addition, 4
to 8 m of sedimentary rocks of the Eo-Ellesmerian (Jurassic and early
Cretacecus; Barrovian sequence of Carman and Hardwick, 1983) and Ellesmerian
Bequences are locally present,

Geologic end Geographic Boundariea-- Barrow Arch forms the northern
boundary of the province, older strata onlap the arch and younger strata
overstep 1it, North ¢Chukchi basin lies to the northwesgt. In the wesgt,
offshore, thrust faults of the Berald fauwlt zone bound the province, Thrust
faults and folds of the Brooks Range form the southern boundary onshore.

In the northeast, the basin narrows toward the Alaska~Canada border asg
the Brooke Range and the coast (Barrow Axch) converge. The thick Tertiary
section there is known variously as Sagavanirktok, Camden, or Umiat basin.
This Tertiary section extends offshore to form the progradational sediment
prism of Kaktovik baain.

Basin Shape-- The North Slope is elongate in an east-west direction
(Plate 1). The C(retaceous sequence 18 thickens to the south. The main
Tertiary depocenter 1s in the northeast.

Structural Geology— Eagt-west trending foreland folds occur in the
southern part of the area. These folds are 50 to 100 km long, with
wavelengths of 20 to 25 km and amplitudes to 1.2 Xxm (Grantz and others,
1976). On the Chukchi coast amplitude and tightness of folding (dips range
from 1 to 15 degrees) increase southward from Icy Cape. Detachment is
inferred to be in the Alblan Torok shale (Grantz and othexs, 1981)., The folds
are associated with north verging thrust faults and incipient core
diapirism, Deformation that resulted in the formation of foreland folds
probably occurred i1in the Late Cretaceous or early Tertiary (Laramide
orogeny?). North of the zone of folding regional dips are to the south,

Basement—— Acoustic basement is in the Ellesmerian seqguence, except near
Barrow Arch where seismic penetrates to the top of the Franklinian sequence
(Grantz and others, 1576). Crustal basement ia continental, primarily rocks
of the Franklinian sequence.

Baain Type—- The basin is a southward-deepening asymmetric foreland basin
or foredeep. Colville foredeep 1is underlain by xockge of Ellesmerian age
(Missigsippian thru Jurassic) that are part of the Arctic Alaska basin, an
intracratonic baain,

Strntigr_aggx—- (Figures 11, 12, 13, 14, and 15) The source area for
sediment filling Colville foredeep lay to the mouth. Prior to the Jurassic
(Ellesmerian time) the source was probably to the north. Late Cretaceous and
Tertiary nonmarine sandstones and conglomerates form the thickest sequences of
coarse—grained unite. Cretaceous units are thickest in the south and thin to
the north., Pro-delta and intradelta deposits overlie deep-marine units.

Volcanic rocks in the basin include Middle Jurassic tuffs and Turonian
(90 Ma) ash beds in the Seabee Formation. Plutonic rocks are represented by
Jurassic diabase in NPRA.

Prominent Seismic Borisons-- Many horizons have been mapped within the
NPRA (See Bruynzeel and others, 1982) and in a large area surrounding Prudhoe
Bay {See U.S. Geological Burvey Misc., File Map Serles MF-928), Prominant
horizons include the base of the Tertiary and the Lower Cretaceous regional
unconformity.

Gravity-- See article by May (1985) and Ostenso (1968),

Magnetics— Paleomagnetics of northern Rlaska are discussed by Newman and
others (1979).
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Figure 11 SOUTH CHUKCKHI BASIN Data from Grantz and pthers, 198); 1982b
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Data from Grant2 and others. 19B1;

Flgure 13 WESTERN NOR
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4 NORTH SLOPE Oata from Brantz and others, 1981;
Flgure 14 ENTRAL Molenasr, 1983; Bfostrat. Cht.. 1981
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Figure 15 CASTERM NORTH SLOPE Dets from Neismer and others, 1980
o~ = |x SEDIMEN- ] R
% 5|z g,a g g é O TATION “’Eﬁd"'”' 2
= 8 ;  ond TIE LINE £E
= |22 E £S 5§ (maximum thickness) |{SUSIDENCE 1E LINES PALEOBATH.| & = [LITHOLOGY
g |“” =g|=|E 1n meters ' ORATES —t £
1 er;
{0 5 N_M'}LUQ’_,.\AO-EMO I‘, : 1o-Fiso || === r
3 = L. 3.5 0 0 9 I~ 80~ 640~ == t
57 s+l fs ’ q maring p === ":::'
3 U. Sagavan- b N :;, RS
10.] - 1rktok E.
N Fm. b
3 5 2 e (- ) 1 4
B 300 L
203 L. - //
] :2’/
b b~
25+ 24.6 N F.z 2 v',\/‘\./‘v"\’
JoE § u. Undlvided _ e
1% Tertlary r
1518 2.8 ond s anly 2860m
3 Flelt tretaceous - tlated
403 v 38 rocks C /
3 i 42 {4000) t i
1] e SHE
15 s r /
1 |&|™ o /
50 50.5 -
h L. r
55 ] 54.8 [
1 |#]v. : V
603 |8 60.2 L
HE :
6% 65 p— H\—"\J'\v’\w-\/—
b fas ,.3. Coleville F
73 6 I
p: C
Cep L
89 V- (450) -
83 F
Con San [
90 Tur '3} Ww'
" Cen . Zn (50} y
100 & ’ Bathtub o
2 A Grey- F
110 § wacke C
=) v 13 (1200)
p -
120 .3 119 Kangakut
‘| Brm . Fm.
2
Hau ! (Bo0)
130 121
¥ig 138 ’N
uoi Ser ? ? 1
144
Tth
150 150
U. | Kim
156
160 Dxf
163 o
s AL P f
170, o Bth -
3 " 175 [
180 1ot -
Kingak u
Al o
190 188 Shale [
Toa =
194 (500) s
P1b -
200 L. 200
Sin
206 L
210 Het
213
22 o
. Su.|er Karen Creek §S (30)
8 225
= Cen r
2 E 231 Shubllk Fm, (100) E
R.lLad




Petroleum Geology-—- On the North Slope, the geothermal gradient ranges
from 25 to 40°C/km and is highest near Prudhoe Bay (Tailleur and Engwicht,
1978),

Prudhoe Bay and FKuparuk River hydrocarbons accumulated in combined
stratigraphic and structural traps. Closure is provided by structural dip, an
unconformity, and high=-angle faults, Cretaceous gshales (source rocks?)
commonly seal the reservoirs and are present in large amounts south, east, and
possibly north of the two fields. Othex Bource beds include Triassic and
Jurassic shales (Cayman and Hardwick, 1983; Jones and Speers, 1976). Oil and
gas bearing rocks are discussed in Jones and Speers (1976).

_!EE! and Other Illustrationg-- location maps and stratigraphic columns
are included in Grantz and othexrs, 1981, 1Isopach and structure-contour maps,
as well as seismic profiles, cross sections, and stratigraphic columns, appear
in Bruynzeel and others, 1982. Isopach, structure contour, 1location, and
geothermal gradient maps are included in U.S. Geological Survey Misc. File Map
Series MF-928, S8ee also the BAlaskan Rorth Slope Generalized Subsurface
Biostratigraphic Chart (Biostratigraphics, 1981).

Dagree of Ooverage—— This large area ranges from well covered near
Prudhoe Bay to moderately well covered in NPRA to poorly covered in the Alaska
National Wildlife Refuge.

Other Information-— Nonmarine Cretaceous and Terxtiary strata crop out
along the northern side of the basin.

The basin connects with North Chukchi basin over Barrow Arch in the
northwest and with the Beaufort Shelf (Nukum and Kaktovik basins) in the
northeast.

Raferences-- For more detailed information see Grantz and others, 1976,
19813 Molenaar, 1983; Carman and Hardwick, 1983; Jones and Speers, 1976;
Newman and others, 1979; Ostenso, 1968; Bruynzeel and others, 1982; U.S.
Geological Survey Misc, Field Map Series MF-928; and Biostratigraphics, 1981.

HOPE BASIN

Gaperal Information-— Bope basin is located at lat. 66°30' to 79°N.,
long. 165" to 172°%W, It has an area in excess of 63,000 square km. The
maximum thickness of the basin fill is 5.6 km (Grantz and May, 1984a).
Sedimentary rocks £illing Hope basin are mainly Tertiary and younger, but the
bagin may include strata of late Cretaceous age. Water depths are less than
100 m throughout the area. Most of the basin lies in the Hope planning area,
the northeastern cornmer of the basin (east of long 169°W. and north of Point
Hope) ig part of the Barrow Arch planning area.

Geologic and Geographic Boundaries-— Berald Arch, an uplifted basement
arch extending northwest from Cape Lisburne, and thrust faults of the Berald
fault 2one form the northern boundary of the basin. Wrangel Arch, a
northwestern extension of Berald Arch, forms the northwest boundary of the
baain. In the southwest, sedimentary rocks onlap basement at the Chukotsk
Peninsula (U.S.8.R.), Acoustic basement shallows south of the basin at
RKotzebue Arch wherae the basin f£ill onlaps older high-velocity rocks of the
seward and Chukotsk Peninsulas. Selawik lowland, an onshore extension of the
basin, lies along the northern side of Seward Peninsula and may connect with
the Cretaceous Kobuk basin to the east. Down-to-basin normal faults parallel
the coast on the eastern side of the basin adjacent to the DeLong Mountains.
The Lisburne Hills uplift lies northeast of BHope basin,

Bagin Shape— Hope basin is elongate in an east-west direction (Figure
16)3 the basin 1s deeper in the east, with a more steeply dipping basement
surface to the north. During the Tertiary the depocenter migrated from the
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Figure 16.
From Eitt

Isopach Map of Hope basin. Contour interval 0.2 ki]ometers.
refm and others, 1978,
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south or southwest to the north or northeast through the Tertiary. 1In the
Keogene the depocenter was north of Kotzebue Arch, northwest of Cape
Krusengstern and adjacent to the DelLong Mountaing, The main depocenter during
the Paleogene (possibly Late Cretaceous) was west of Point Hope, sedimentary
rocks were also depcosited south of what ie now Xotzebue Arch. Paleogena rocks
are more uniformly distributed than WNeogene rocks (Grantz and others,
1582b), A series of buried basement ridges divide Bope basin into elongate
troughs or subbasins (Eittreim and others, 1977).

Structural Geology-—— Eastward-trending elongate troughs and ridges occur
throughout the bagin. Some ridges axe asymmetrical, resembling rotated fault
blocks, others are symmetrical and seem to be horsts.

Kotzebue Arch is a major east-west trending mid-Tertiary tectonic warp in
the southern part of the basin., It is older than seiamic horizon "K" and may
connact with the southern Brocks Range (Baird Mountains, Igichuk Hills). &
down~to-the-north normal fault with up to 2.5 km displacement forms the arch's
northern flank, creating an east~west trending half graben. The arch formed
the hingeline for subsidence of the Neogene basin. Active uplift of the ridge
tock place in the late Tertiary (Eittriem and othera, 1977).

There are mmall, deeply buried, east-west trending anticlinea that are
older than (or coevil with) the formation of Kotzebue Arch, Some of these
seam to be offshore extensions of topographic features in western Alaska
(Eittreim and others, 1977),

Thrust faults, high-angle reverse faults, and high-angle normal faults
are all present in Hope basin (Grantz and others, 1982b).

Basement-- The basin formed on continental crust. Some basement ridges
are offshore extensions of topographic features in western Alaska. Seismic
reflections phow strong basement relief, faulting, and warping (Grantz and
others, 1982b). Acoustic basement is probably strongly deformed lower
Cretaceous and older rocks of the Brooks Range orogen (Grantz and others,
1981).

Basin Type—~ Hope basin is an extensional (north-south extension)
intracontinental basin (Grantz and others, 1981) analogous to Norton basin
(Grantz and others, 1982b).

Stratigraphy-- The major source area for sediment filling the basin is
probably east of the basin (Alaska); the amount of gediment derived from the
wast (Siberia) 1s unknown, Sediment distribution is controlled by basement
ridges (Bittreim and others, 1977).

Coarse~grained units were penetrated in two wells at Rotzebue Sound at
600 and 1100 m (Eittreim and others, 1977). Below 1100 m the occurrence of
coarse~-grained units increased in both wells.

In the area north of Kotzebua Arch reflectors younger than aeismic
horigon "K" dlverge to the north.

Basaltic volcanism on the Seward Peninsula began in the late Miocene and
continued into the Pliocene and Pleistocene.

Deformation that resulted in the formation of Kotzebue arch and related
structures took place in the middle Tertiary. Active uplift continued in the
late late Tertiary (Eittreim and others, 1977).

Prominent Seismic Horizons-— Reflector "K" is of unknown age but is
probably late Tertiary and possibly represents the Paleogene-Neogene boundary
(Pigqure 17). It divides the basin fill into two sequences and may be an
unconformity, Reflections in the upper sequence show continuous bedding and
no channeling, this seguence is inferred to have been deposited in a quiet
marine (estuarine or shelf) environment., The acoustic basement surface forms
another prominent seismic horizon.
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Figure 17 BOPE BASIN Data from Eittreim and others, 1977, 1978;
Granty and May, 1984a. i
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Gravity— A positive anomaly has been recognized along Rotzebue Arch
(Barnes, 1976; Ostensgo, 1968).

Petrolewm Geology— The geothermal gradient has been inferred to be 35 to
40°C/km, analogous to Norton basin. Source rocks may be gas prone.

Maps and Other Jllustrations-- Iocation and isopach maps, along with
seigmic profiles and cross sections, appear in Eittreim and others, 1977.
Cross sactions and seismic profiles are included in Grantz and others, 1976.

Dagree of coverage— A single~channel seismic grid with 25 km spacing and
four saimmic refraction lines cover the basin. There are two wells onshore in
the southeastern part of the basin.

Other Information-— Nonmarine rocks are prominent (possibly dominant) in
marginal outcrops and Kotzebue test wells. Tertiary marine faunas were,
however, able to migrate across the Bering Straits.

Refarences-— Foxr more information see Grantz and others, 1976, 1979,
1981, 1982b; Rittreim and others, 1977, 1978; Barnes, 1976; Ostenso, 1968; and
Grantz and May, 1984a, b.

NORTON BASIR

General Information— Norton basin hags an area of 34,000 sguare knm,
Water depths range up to 50 m. As mch as 6.5 km of Eocene (Paleocene ox
Cretaceous?) and younger sedimentary rocks f£ill the basin. It forms the
Norton Basin planning area,

Gaologic and Geographic Boundaries— The basin lies south and southwest
of Seward Peninsula (Figure 18). Along the western part of the peninsula the
basin £ill onlaps a shallow basement platform. To the east lies the east-west
trending North Boundary fault, a down-to—basin normal fault with up to 4 km of
offset. The Bering Straits (shallow basement), Chukotsk Peninsula (basement
outcrops), and U.S. ~ Russia convention line lie northwest and west of Norton
basin. Saint Lawrence 1sland, and the north-northwest trending South Boundary
fault--a down-to~basin normal fault with up to 2.5 km throw--lie southwest of
the basin, South of the basin are the Yukon Delta, Bering Shelf, and the 1 to
2 km thick sedimentary section of Saint Matthew basin. East and southeast of
the basin is a possible crustal suture where Pracambrian rocks are in fault
contact with Cretaceouns sedimentary rocks of the Lower Yukon basin (Yukon-
Koyukuk province).

Bagin Shape-- The basin is elongate in an east-west direction, 350 Jm
long by 50 to 120 km wide. It is divided into three structural areas: (1) an
area with basin fill thinner than 2 km that is located north of Saint Lawrence
Island and west of long, 168° W., (2) Saint Lawrence subbasin, located south
and west of Yukon Horst, containg up to 5 km of sedimentary fill, and (3)
Stuart subbasin, located north and east of Yukon Horst, contains up to 6.5 km
of sedimentary fill.

Stryctural Geology—— Yukon Horst has up to 3 km of relief, the northern
side of the horst is steepest and has the most relief. The hoxrst separates
the eastern part of Norton basin into Saint Lawrence and Stuart subbasins,
Strata overlying Yukon horst are folded., The horst probably formed early in
the basin's history, preventing the movement of sediment between the two
subbasins.

Waest of long. 168°W. northwest-trending grabens shoal to the northwest.
Northwest-trending antiforms may be anticlines or horsts.

Saint Lawrence subbasin contains northwest-trending faults that have been
most active near the Yukon Delta. Drape or compaction structures form broad
anticlines (with 2° to 9° dips on the flanks) that show decreasing relief
upsection. These may overlie volcanic mounds In the basement (Figher and
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otherd, 1982).

Stuart sgsubbasin includes the east-west trending Nome horst and the east-
west tranding North Boundary fault--a down-to-the-south normal fault that is
located along the subbasin's northern side, Other structures have northeast
trends.

Few onghore sgtrutures extend offshore. Major faults were mogt active
early in the basin's history. In general, dips shallow upsection.

pasement-- Precambrian crystalline rocks and Paleozoic rocks {including
carbonates) underlie most of the basin, Cretaceous rocks of the ILower Yukon
basin (Yukon-Koyukuk province) may underlie the southwestern part of the basin
near the Yukon Dslta. Basement was metamorphosed and deformed in the lLate

aggi d Cretaceo b bagement structure observed _toda ropabl
ggﬁui .3 %&nm an ear i ngtiary event. Cretaceous silfbeo s pplutonz

(magnetic) and possibly calc-alkaline plutons (non-magnetic) underlie parts of
the northwestern Baring Sea including Norton basin (Fishar and others, 1982).

Basin Type——~ During the Neogene the basin underwent isostatic regional
subsidence. 1In the Paleogene it was an extensional rift basin which initially
subsided by block faulting.

Stratigraphy-— The metamorphic terrane on Seward Peninsula has been a
major source for basin-filling sediments. Coarse-grained units include

Paleogene continental deposits.

In the northern Bering Sea, calc-alkaline volcaniam occurred from 108 to
92 Ma, 85 to 70 Ma, and 70 to 55 Ma. Flood basalts erupted in the Miocene and
Pliocene. Granitic intrustions have been dated at 110 te 85 Ma and cale-
alkaline intrusions B85 to 70 Ma (Figure 19).

Prominent Seismic Horigzons— The "A" horizon of risher and others (1982)
lies on top of the acoustic basement surface and is probably Paleozoic or
older (Pigure 19). A discontinuous horizon in the Paleogene section--locally
an unconformity on continental deposits--is the "B" horizon of Fisher and
others (1982) and the "B-1" horizon of Turner and others (1983b). Throughout
the basin a zone of continuocus, moderately strong reflectors overlies a zone
of discontinous, weak reflectors;y the horizon separating these two Bequences
has been designated the *“C* horizon (Fisher and others, 1982), In Norton
bagin COST well no. 2, horizon C occurs in the Oligocene section and
repregents a marine transgression (Turner and others, 1983b). Horizon “D” of
Turner and others (1983b) represents the top of a conformable sequence
throughout the basin and is correlative with a late Oligocene coal-sandstone
sequenca at the COST well. However, horizon *D" of Pisher and others (1982)
is interpreted as an unconformity at the base of the Plioccene or as a Bottom-
Simulating Reflector (BSR) produced by a density contrast associated with
silica diagenesias,

Gravity-- Strength of anomalies is proprotional to basement depth (Fisher
and othera, 1982), A gravity map in Fisher and others (1982) shows Bouguer
gravity onshore on the Seward Peninsula and free-alr gravity offshore in
Norton basin,

Magneticsa-- Anomalies in the basin are probably associated with
Cretaceous silicic plutonic rocks (Fisher and others, 1982).

Patroleum Gaology-- The geothermal gradient in Norton basin was estimated
by PFisher (1982) to be 35 to 40°C/km. The gradient in COST #1 was 36.5°C/km
from 608 to 2745 m and, 36 hours after circulation ceased, was 44.5°C/km from
2896 to 4468 m (Turner and others, 1983a). The gradient in COST 42 was
37°C/km from 305 to 3353 m and, 48.5 hours after circulation ceased, was
45.6°C/km from 3353 to 4267 m (Turner and others, 1983b).

vitrinite reflectance values range from 1.88 to 3.45% in eastern Norton
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NORTOR BASIN Dats from Turner and others, 1983s,.b:
Figure 19 Fisher and othersy, 3982
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Sound, from 0.86 to 0.92% on Seward Peninsula, from 0.22 to (0.39% on Saint
lawrance Island (Fisher, 1982), from 0.2 to 8% (average 0.58%8) in COST #1
(Turner and others, 1983a), and from 0.3 to 1.4% (average 0.5%) in COST #2
(Turner and others, 1983b)., Best hydrocarbon generation 1s associated with
vitrinite reflectance values of 0.6%<x<1.4%. Thase values were encountered
between 2957 and 4206 m in COST #1 (Turner and others, 1983a) and between 3261
and 4359 m in COST #2 (Turner and others, 1983b).

Organic carbon in onshore rocks ranges from 0,16 to 2,1% (Fiaher,
1982), Organic carbon in the COST wells rangea from 0.2 to 52% (coal beds
give high values) and is commonly between 0.2 and 2%. Organic matter in COST
$2 is predominantly type III humic kerogen (Turper and othere, 1983b).

Evidence for diagenesis of the basin £ill includes laumontite £illing
voids sand the posaibility that Fisher and otherxrs' (1982) seismic horizon D
represents a diagenetic front (opal A to opal CT?).,

Numerous faults cut potential hydrocarbon migration paths in Norton
bagin, A gas seep has been observed on the northern end of Yukon Horst
(Fisher, 1982).

Napa and Qvher IllugtrationB—— Structure-contour and location maps appear
along with seiamic profilas in Pisher and others, 1982,

Degree of coverage-- Coverage includes two COST wells, a 24 channel
selsmic net and a single channel seismic net at 20 Jm spacing, and 33 seismic
refraction lines,

Other Information—- Subsidence exceeded sedimentation early in the
bagin's history. An unconformity in the uppermost nonmarine beds (late
Paleogene?) also beveled horst tops flat,

References-- For more detailed information see Pliaher and others, 1982;
Fisher, 1982; and Turner and others, 1983a and b,

ANADYR BASINH

Goneral Information— Anadyr basin is located at lat. 64°N., long. 178°W
(Fiqure 20). It has a total area of 75,000 aquare km, 35,000 square km
onshore in the U.S5.S.R. and 40,000 square km offshore, The maximum thickness
of bagin fill is greater than 9 km, and is 12 km in Qomyougik bagin. Rocks in
the basin are thought to be Cretaceous and younger in age, Water depths are
less than 200 m.

Geologic and Geographic Boundaries-- North and east of the basin is the
Okhotsk-Chukotsk volcanic¢ belt, a broad bedrock high of predominantly igneous
compogition. In the north and northwest the Anaut uplift, a bedrock high,
separates Anadyr basin from the amaller Kresta basin. To the west, Anadyr
basin extends onshore into the U,5.S.R. The gouthern boundaries of the basin
are formed by the Koryak melange belt, the Koryak Range, and Anadyr Ridge--a
northwest~trending, partly igneous, faulted-bedrock high that shows gravity
and magnetic anomalies and may be the offshore extension of the Koryak melange
belt.

Basin Shape-- The offshore part of the basin ie elongate and curved,
trending north-south in the eaatern part (EBast Anadyr Trough) to northwest-
southeaat in the area west of long. 177°W. The cnshore and nearshore parts of
the bagin trend east-wesnt,

Stxuctural Geology— Anaut uplit, located at the northeast corner of the
Gulf of Anadyr, is a basament uplift assoclated with gravity and magnetic
bhighs, The overlying sediments are faulted.

Paleogene and older units are broadly folded in the onshore section, and
are out by reverse and normal faults. More than 50 northeast-trending
anticlines occur onshore, Of £shore, these ridges swing around to trend
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Figure 20. Isopach contours in Anadyr basin. Thickness of Cenozoic (?)
section derived from seismic data is shown on the right side of the
figure and thickness of the lLate Cretaceous and younger section derived
from seismic and well data is shown on the left side of the figure.
From Marlow and others, 1983.
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northwest,

Basement-- Onshore, economic basement is 1in Lower C(Cretaceoua ¢tuff,
sandgstone, andesite, and basalt beds. Acoustic basement is not well defined;
terminal reflectors are not visible on some selsmic profiles. Basement may be
folded and broken blocks of Upper Jurassic and lower Cretaceous rocka,

Benieath the northern parts of the basin, crustal basament is formed by
the Okhotsk-Chukotak magmatic arc, The rest of the basin is inferred to be
underlain by transitional or oceanic crust.

Basin Type— Anadyr basin is a broad crustal sag, possibly a Cretaceocus
forearc basin.
Stratigraphy— The source of basin filling sediment is in the Koryak and

Chukotsk ranges to the north, Onshore, coarse—grained units include up to 80
m of high-porosity sandstone in the Miocene section (Pigure 21). Same
sandstone beds are lenticular.

Volcanism and plutoniam include Cretaceous and early Tertiary calc~
alkaline sequences of the Okhotsk-Chukotsk volcanic belt and diabase sills of
Senonian age (88-65 Ma),

Two distinct periods of deformation include one that accompanied basin
formation in the Masozoic¢, concurrent with development of the Okotsk-Chukotsk
volcanic arc and the Koryak melange belt, and one in the late Cenozoic that
caused uplift near the Anaut uplift and east of Cape Navarin (Marlow and
others, 1983a),

Prominent Seimmic Horigons-— Thera are two prominent seismic horizons,
alpha and beta (Figure 22). The alpha horizon underlies a sequence of flat or
gently dipping, laterally continuous reflectors and is interpreted as the
Neogene-Paleogene boundary. Velocities at the alpha horizon range from 3590
to 3950 m/sec. The beta horizon underlies a more steeply dipping or folded
sequance of short, discontinuous reflectors, and 18 interpretad as the
Cenogoilc~Mesozolc boundary. Velocities at the beta horizon range from 5340 to
4780 m/sec. Alpha and beta are isc-velocity horizong and may be time
transqgressive (Marlow and others, 1983a), In general, at a glven depth,
seismic velocities onshore are higher than seismic velocities offshore.

Gravity-- See Marlow and others (1983a) for a free-air gravity map.

Magnatica-— See Marlow and others (1983a) for magnetic preofiles and a
discussion of magnetics.

Petrolemm Gmology-—- Vitrinite reflectance values show a weak to moderate
thermal history (Mclean, 1979a). Potential oi)l and gas bearing rocks (Miocene
sandatone) show up to 26% effective porosity and 560 md permeablility. Gas
shows occur in Cretaceous and Miocene sandstone beds and in Eocene and
Oligocane rocks onshore.

Maps and Other Illustrationa— See Marlow and others (1383a) for
location, isopach, structure, and thickness mapse and also for Bseiamic
profilea, line drawings of profiles, and croess Bections, Structure~contour
maps and stratigraphic columng appear in MclLean, 197%a.

Degree of coverage— Coverage includes thirty Soviet wells onshore, 1800
kn of offshore geophysical data, 17 seiamic refraction lines offshore, and
line drawings of 300 km of Soviet geophysical Adata.

Other Information-- The history of Anadyr basin is similar to that of
Navarin basin.

Oomyousik baain, lat. 72°20'N., long. 178°W., is a normal=-fault=bound
basin containing more than 12 km of southeast-dipping post-beta-horizon fill.

References-— For more information see Marlow and othexs, 1983a; Cooper
and others, 19793 and Mclean, 1979a,
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ONSHORE AMADYR BASIN

Data from Mciean, 1979;
Mariow and others, 19832

Figure 21
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figure 22 ANADYR BASIN OFFSHORE Dats from Marlow and others, 1983a
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HAVARIN BASIN

Ganeral Information-—- Navarin basin is located on the Bering &helf at
lat. 60°N., long. 177°W (Plate 1). It has an area of about 62,000 square
kon. Throughout the basin water depths are shallower than 800 m, usually
between 100 and 200 m. Cretaceoue (?) and younger sediments that £ill1 the
basin are in places more than 10 Jm thick. Navarin basin forms the Navarin
Basin planning area,

Gaoclogic and Geographic Boundaries-- Anadyr ridge--probably an offshore
extension of the Koryak uplift and Koryak melange belt of eastern Siberia--
forms the northarn boundary of the basin and separates it from Anadyr basin.
The U.S.-U.5.S5.R. convention line forms a political boundary on the northern
and northwestern msides of the basin near lat, 63°N. Navarin Ridge and an
acoustic-basement high form the western and southwestern boundariees of the
basin. The southern margin of the basin is near lat. 58°N. The Okhotsk-
Chukotsk volcanic belt bounds the basin near long. 174°W.

Basin Shapa— Navarin basin is elongate along a north—gsouth trend, 400 km
long by 190 km wide. The thickest sedimentary sections (>10 km) lie in three
filled subbasins, The northern subbasin, Navarinsky, has an area of about
7000 sgquare km. The central subbasin, Pervenets, has an area of about 4000
square km. The southern subbasin, Pionacle Islands subbasin, has an area of
8000 square km,

gtructural Gaology-- Strata in the Navarinsky subbasin are arched into
anticlines 10 to 15 km across. On seismic records the anticlines appear to
have Qiapiric cores. Folding occurred during late Miocene thru Pliocene, in
response to deformation and uplift of the Koryak range (and presumably of
Anadyr Ridge). Pervenets subbasin shows several kilometers of thickaning in
the mid-lowaexr part of the upper reflective sequence. In the northeastern part
of the basin, in an area underlain by a gravity high, the upper part of the
section (late Mioccene thru Pliocene?) shows southwesterly dips. Elongate
grabens 1in the southern part of the basin create a series of northwest-
trending basins and ridges that parallel the basin margin (Marlow and others,
1981). Growth faults parallel the basin margin in the two southern subbasins,

Basemant-— Bagement beneath the northeast side of the basin is volcanic
and plutonic rocks of the Okhotsk-Chukotsk magmatic arc. Acoustic basement i
formed@ by a folded Late Cretaceocus sequence cut by a wave-base unconformity of
early Tertiary age {(and may locally intlude an early Tertiary volcanic
sequance like that drilled in St. George basin., Crustal basement is inferrxed
to be intermediate or oceanic crust.

Basin Type-- Navarin basin is probably a transform basin (inferred from
an echelon nature of the subbasins and intervening ridges, and from plate
motions).

Stratigraphy— Source areas for Navarin basin sediments lie in Alaska and
Siberia, The ancestral Yukon, Kuskokwim, and Anadyr Rivers probably provided
most of the terrigenous basin fill.

Crataceous and early Tertiary calc-alkaline volcanic and intrusive rocks
occur in the Okhotsk—-Chukotsk volcanic belt and were drilled in St. Geoxge
basin to the south. Tuffaceous sediments of Late Cretaceous age (Campanian)
ware encountered in the Navarin COST No. 1 well. Dredge hauls on the Navarin
continental slope recovered tuffaceous sandstones of late Oligocene age
(Turner and others, 1984c). The COST well also drilled through Miocene
diabase pills iptruded into the late Cretaceous sequence (Turnex and others,
1984c), Young basaltic volcanic rocks crop out on the Pribilof Islands and on
the Bering Shelf (Marlow and others, 1983b).

Prominent Seismic Boriszons-- The following is summarized from Turner and
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others (1984c). Pour seismic horizons (A through D) divide the section into
five sequences (I through V). Sequence X (Figure 23) lies between the
seafloor and horizon A, it forms a basin-wide zone of continuous, parallel,
flat-lying reflectors (equivalent to the late Miocene and younger section
above 957 m in the COST well), Borizon A is locally an unconformity, but at
the COST well it represents a boundary between two litholegic zones and may be
a depositional hiatus, Horizon A may also represent a bottom-simulating
reflector (BSR) related to diagenetic alteration of opal A to clinoptilolite
and clay (at the COST well) or opal A to opal CT. Sequence II (late Oligocene
through late Miocene, 2127~957 m in the COST well) consists of laterally
continuous bedding and apparently represents oontinuous deposition; these
strata are the first to extend beyond the structurally controlled limits of
all the subbasinas. Horizon B, at the base of sequence I1I, is locally an
unconformity, in the subbasins it is at most a depositional hiatus. Sequence
III (between 3225 and 2127 m in the COST well; late Oligocene) consists of
discontinuous, parallel, variable-amplitude reflectors at shallow levels and
more coatinuous, higher amplitude reflectors in deeper parts of the basin,
Locally, sequence III strata are interpreted as proximal turbidite deposits
that onlap local structural highs. BHorizon C is an indistinct (diecontinuous
and variable amplitude at shallow levels) to distinct (continuous and high
amplitude in deeper parts of the subbasing) reflector that ia locally an
unconformity. Sequence IV (3743 to 3225 m in the COST well; late middle (?)
Eocene to early Oligocene) consists of laterally discontinuous reflectors
deposited in an apparently continuous vertical sequence. At the shelf break
sequence IV is locally interpreted as proximal turbidite deposits flanking
basement highs. Dredge samples suggest segquence IV may contain early Eocene
and Paleocene rocks not present in the COST well. Seismic horizon D is a
distinct angular unconformity that separates acoustic basement from Navarin
basin f£411, Sequence V (acoustic basement) shows variable amplitudes,
discordant reflections, diffractions, and incoherent noise; it occurs below
3743 m in the COST well where it includes Maastrichtian and Campanian or older
strata,

Gravity-- BAnomalies are associated with diapiric structures and also
occur along the basin margin, bordering the igneous (?) rocks of Nunivak Arch
(Marlow and others, 1983b).

Nagnetics-- An anomaly along the east’ side of the basin may represent a
change in the basement type (Marlow and others, 1983b).

Petrolem Geology-- The following 1s summarized from Turner and others,
1984c. The diagenetic alteration of opal A to clinoptilolite and clay is
observed in cores from the COST well from 929-1019 m. Dredge samplea include
opal CT, so diagenesis of opal A to opal CT to quartz may occur in other parts
of the basin, These diagenetic fronts are 1likely the cause of bottom—
simulating reflectors (BSRS) 8seen on seismic profiles. Authigenic minerals
present in the COST well include pyrite (311-4841 m), clinoptilolite or
heulandite (311-4841 m), chlorite (311-4841 m), siderite (1019-4841 m),
smectite (1019-2723 m), analcite (1019-1369 m), calcite (1019-4841 m), gypsum
(2015-3134 m), quartz (2015~4841 m), feldspar (2015-4841 m), mixed layer clays
(2015-4841 m), chert (3134-4506 m), and kaolinite (3134-4841 m).

One interpretation of interval velocities between 900 and 1020 m suggests
the porosity drops from about 588 to about 38% through the diagenetic =zone
beneath the BSR (astimates from well logs, these porosity values are probably
5 to 15% high). The best potential reservoirs encountered in ths COST well
occur in Miocene to Oligocene rocks between 1019 and 2016 m. Permeabllities
greater than 100 md and porogities greater than 34% were not meaaured below
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Figure 23
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1785 m.

Overprassured zones occur from 604 to 1019 m and from 2723 to 4841 m in
the COST well.

0il shows and relatively high background gas were recorded between 3585
and 3738 m (middle-late Bocene). Fosslls, dark color, and high organic carbon
values suggest sediments in this 2zone were deposited in an anaerobic outer
shelf to upper slope environment. Bright spots and wipeout zones on seismic
profiles collected over the central arch may be caused by shallow gas.

Vitrinite reflectance (Ro) exceeds 0.6% below 2890 m and 1.35% below
4414dm. Anomalously high Ro values (4.0%) are associated with sills that
intrude the section below 3737 m. Nearby dredge samples show vitrinite
reflectance values of 0.31 to 1,14%. Spore coloration index reached 3.5
(threshold for peak oil generation) at about 1824 m and 7.0 in the
uwnmetamorphosed part of the section below 4110 m. Pyrolysis suggest the oil
generation window (435°C < T2max < 470°C) 1s between 3664 and 4396 m,

Total organic carbon (TOC) values range up to 508 (coal), and are as high
as 2% in the intarval between 3585 and 3738 m. A plot of hydrogen index vs.
oxygen 1index (Van Krevelen diagram) suggests type I, II, and III arxe all
present in the well. Four samples from the cored interval between 3715 and
3726 m have hydrogen indices (mg hydrocarbons per gram TOC) of 290 to 370 and
oxygen indices (mg carbon dioxide per gram TOC) of 0 to 7.5.

In the COST well the geothermal gradient is reported as 45.58°C/km in the
upper 1000 m and 32.44°C/km from 1000 to 4841 m, an average of 35.47°C/km.
The basinwide geothermal gradient is estimated at 40°C/km based on the depth
to the BSR (assuming the BSR represents an opal A to opal CT diagenetic
front),

Maps and oOther Illustrations— ILocation and isopach maps appear with
saelsmic profiles and cross sections in Marlow and others, 1983b; and Turner
and others, 1984c, 1985, A structure—contour map has been prepared by Cooper
and others, 1979.

Dagree of coverage—— Coverage includes 14 dredge stations in or near the
baain, 14 selamic refraction lines, a multi=-channel geismic net with 5 km line
spacing, and 1000 km of single channel seismic data,

Referances-~ For more information see Marlow and others, 1983a and b,
1981, 1979, and 1976; Cooper and others, 1979; and Turner and others, 1984c,
1985. ‘

SAINT GRORGE BASIN

General Information—-— BSaint George basin is located on the southern
Bering Shelf batween lat. 55°40'N., long. 165°30'W. and lat, 56°40'N., long.
169°W. The basin covere an area larger than 12,000 square km. Water depths
ranga from 100 to 200 m. Moxe than 10 km of Cenozoic strata £ill the basin
(Pigure 24)., It is part of the Saint George planning area,

Geologic and Gmographic Boundariea-— Basement shallows on the northerxn
Bide of the basin. Southwest-dipping normal faults form the northeastern
boundary of the basin., Pribilof Ridge, a structural high in the basement
complex, ljea northwest of the basain, Black Hills Ridge (an anticlinal
structure), Unimak basin, and Amakx basin lie mouth of the basin. To the
southwest, Pribilof ridge and a system of northeast-dipping normal faults
bound the basin. Bristol Bay basin lies east of Saint George baain.

Basin Shape-— Saint Gaorge basin is elongate, 300 km long by 30 to 50 km
wide, and parallels the northwest-southeast trend of the margin, Although
selasmic profiles across the basin are roughly symmetrical, those along the
basin show two aubbasins--northwest and southeast——separated by an intervening
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Figure 24

SAINT GEORGE BASIN

Bata from Tuener, 1984a.h.
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horst.

Structural Geology--— Noxmal faults and growth faults that parallel the
basin axis have been active since the Late Cretaceous or early Tertiary (70 to
50 Ma). These faults cut the sgection from near basement to the surface.
Broad anticlines and some tighter folds are associated with normal faults and
growth faults. Locally, strata drape over fault blocke in acoustic basement,

Bagsement-- Acoustic basement consistgs of folded Mesozoic sgedimentary
rocks (COST No. 2 well) and middle Bocene or older volcanic rocks (COST No, 1
well). Upper Cretaceous rocks have been dredged near the basin, Basement may
also include Uppex Jurassic eguivalents of the Naknek Pormation exposed to the
east (Flgqures 24, 25, and 26).

Basgin Type-- Saint George basin has been described as a graben, an
extensional rzift basin, and a rifted Memozoic forearc basin (Marlow and
others, 1977).

Stratigraphy—— Sedimentary units in the basin £ill thicken across growth
faults toward the basin center.

Tertiary volcanism and plutonism occurred nearby on the Alaska Peninsula
and BAleutian arc,

Prominent Seismic Horizoms—— Acoustic basement appears to underlie an
angular unconformity. Reflectors at the top of Oligocene strata and at the
top of Miocene strata have been correlated across St. George basin by Turner
and others (1984a,b).

Gravity-- see Watts, 1975. The basin is outlined by a gravity low.

Magnetics-- Total field magnetic anomalies are described in Bailey and
othera (1976). A residual magnetic map has been prepared by Childs and others
(1981).

Patraleum Gaoclogy-- Organic carbon content of dredge samples exceeds
0.25% in Tertiary mudstone, 1% in Cretaceoug mudstone, and 0.27% in one Late
Jurassic sample, Bocene thru Pliocene age dredge samples have an average
porosity of 48%. Neogene sandstone on the Alaska Peninsula has good reservoir
characteristics to 2400 m (McLean, 1977).

Authigenic pyrite is present throughout the wells, Other authigenic
minerals common 1in the COST wells include =mmectite (1571-2336 m), chlorite
{2139-3840 m), calcite (2578-4457 m), siderite (2327-4457 m), laumontite
(3065-4457 m), and quartg (2825-3840 m).

Porosity decreases downhole in COST No. 2 well from 40% to 3% at total
depth (4458 m), and exceeds 10% to a least 3871 m., Permeability ranges from
111 md to less than 0.01 md in conventional cores from the well. Average
permeabilities > 10 md are restricted to sandstone units with porosities >20%
(shallower than 2436 m).

Total organic carbon in the two COST wells typically ranges frxom 0 to 1%
and in a few instances exceed 1%, Kerogen averaged 50% vitrinite; four
samples from the COST No. 2 well exceed 35% amorphous kerogen. One coaly-
siltgtone sample from 3827 m in the COS5T No. 2 well has TOC of 2,3%, 70%
amorphous kerogen, and hydrogen/carbon ratio of 1.16 (Turner and others,
1984a,b) Maturity sufficient for peak o0il generation probably exists below
about 3777 m (Ro > 0.68%).

The geothermal gradient reported by Turner and others (1984a,b) ranges
from 26.8°C/km in COST No. 2 well to 35.,5°C/lkm in COST No. 1 well.
Recalculating these gradients using maximum Dbottomhole temperatures and
assuming seabed temperatures of 4°C gives 32.9°C/km for COST No. 2 well and
37.9°C/km for COST Wo. 1 well,

Maps and Other Illustrations~- Seismic profiles and line drawings appear
in Marlow and otherg, 1979b. A map showing location and thickness appears in
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COMPOSITE COLUMNAR SECTION
NUSHAGAK LOWLANDS, ALASKA

AGE COLUMN FORMATION DESCRIPTION
RIEOTL Nolocene Uneonsolfdated glacia) and post-glacia) sand
T Ye e Quetermary and gravel.
CAT o
; Stratified grave), coarse sandstone, arkose,
Mushegak Fa and clay. Locally cross bedded and folgeo:
ure ( DDOO) »adrihore mar{ne-nommarine envicorment, Some
thickness gravels show glacis) striae. McKay [18081.1884)
9 wnknown) col 1ected Mio-Plfocene fossils from head of
9 Nushagak Bay. Quartz monzon{te and granite
E stocks and plutons,
[
(unnamed) Braywacke snd shale, few bands of conglomerate;
- (1ndeterminste celcfte end gquartz veinlets; zeolites
g thickaess) abundant,
®
(]
-4
5 Impure quartrite, quartzose graywacke. siliceous
Hauterdvian- argi{ilite, slate, minor conglomerate, Local
valanginian red-green chert and s{11caous argillites,
2100-3000 W Contains g«ichh erassfcolis. section strondly
folded 1n dfvergent direction from underlying
carbonazeocus rocks.
A
>
<
Unnamed-thoroughly recrystall{zad white to
(‘mﬁmj crean colored (imestone and imestone cone
° Moric Stage pliomerate. Contafns pseudomonctis, myochonchs,
i placites,
S ,t“‘
=
Upper Volesnic Bark colored flows, sgglomerste; besalt and
5 sequence diabase, tuff; muth chloritized.
E Lower Limestone | Limestone, moderately recrystallized, grades
é sequence upwerd fnto volcanics; contains echinoids,
150-300 m corals, bryozoans snd feramg,
=l®
o3 Mississippian(?) | Chert, grit, conglomerate; quartzite; an
N argi))ite group; also )imestone, calcareous
o sandstone, and shale. Al cut by dikes and
s111s; 2180 gheared and semf-schistose
g 5 (unfossiViferous ).

Composfte columnar sectfon of the Nushayak lowlands derived from

fert{e (1918)

Figure 26. From Marlow and others, 1979b.
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Cooper and others, 1979, An isopach map has been prepared by Marlow and
others, 1979%a.

Degree of coverage—— Six hundred kilometers of multi-channel selamic
data, dredge hauls, three seimmic refraction lines (Marlow and others, 1979b),
and two COST wells (Turner and others, 1984a,b) cover the basin.

Other Information-—- Basin extension may have resulted from rebound
following the cessation of subduction at the shelf edge and formation of the
subduction zone along what is now the Aleutian Arc.

References-— Por more information see Marlow and others, 1977, 1979a and
by Cooper and others, 1979; Bailey and others, 1976; Watts and others, 1975;
Childs and others, 1981; Pratt and others, 1972; Watts, 1975; and Turner and
others, 1984a,b.

AMAK BASIN

General Information-- Amak basin is located on the Baring Shelf at lat.
55°N., long. 165°W. It has an area of 2400 square km and lies in water 50 to
200 m deep. Pour kilometers of Cenozoic sedimentary strata fill the basin.
RAmak basin is part of the North Aleutian planning area.

Geologic and Geographic Boundaries—- The basin fill onlaps Black Hills
Ridge-~an antiform cored by Jurassic sedimentary rocks--on the northern and
northeastern sides of the basin. The sedimentary section thickens towards the
alope on the western and southwestern sides of the basin. Unimak Island and
outcrops of igneous rocks lie south of the basin. Late Cenozoic igneous rocks
also crop out east of the basin on the Alaska Peninsula.

Basin Shape— The western part of Amak basin is narrow and elongate along
an east-west trend, the eastern end of the basin is wider, nearly circular in
plan view., The basin £ill is thicker to the east., In cross section, the
acoustic basement surface on the northeast side of the basin, adjacent to
Black Hills Ridge, is ateeper than on the basin's southwest aide.

Structural Geology-- Flat or gentle southern dips predominate except
where folding and high-angle faulting occur along the southwestern flank of
the Black Hills Ridge. There is also minor faulting and folding in the
north@agkment-— Acoustic basement consists of a sequence of poor reflectors
that lie below a major (early Tertiary?) unconformity. The basement seguence
is probably Mesozoic in age, and may be equivalent to tha Jurassic Naknek
Formation., Crustal basement is probably continental rocks of the Peninsular
Terrane,

Basin Type——- Amak basin is a gentle crustal sag or depression, a shelf
basin.
Stratigraphy— Sedimentary units onlap Black Hills Ridge. They thicken

bagimeard and thin southwest of the basin center.

Throughout most of the Tertiary, volcanism and plutoniam occurred nearby
on the Aleutian arc and Alagka Peninsula.

Prominent Seimmic Horizons— Up to 4 km of laterally continuous
reflectors, interpreted to represent Cenozoic strata, are underlain by a major
angular unconformity, possibly of early Tertiary age (Figure 27). This 4 knm
thick Cenozoic section is underlain by up to 3 km of discontinuous reflectors
that form the Mesozoic (?) acoustic basemsnt.

Gravity-- See Watts, 1975,

Magnetice— A regional magnetic map that includes Amak basin has been
prepared by Childs and others, 1981,

Maps and Other IXllustrations— See Marlow and others (1979a) for an
isopach map of Aamak basin. B8tructure-contour maps of Amak basin include those
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Pigure 27 ANAK BASIN Dats from Marlow mnd Cooper, 1980
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by Cooper and others (1979) and Marlow and others (1979b). Seismic profiles
crossing the basin appear in Marlow and Cooper (1980),

Dagree of coverage—— More than 110 km of 24 channel geismic reflection
data at 100 km spacing is available for Amak basin.

Other Information~- For basin history diagrams derived from nearby
onshore sections see Shumagin basin (Figure 39) and St. Geoxge basin (Figures
25 and 26).

Refarencas— For more detailed information see Marlow and others, 1940,
1979a and b3 Cooper and others, 1979; Marlow and Cooper, 1980; Watts, 1975;
Childs and others, 1981; and Mclean, 1%79b.

BRISTOL BAY BASINM

Ganeral Imformation-— Bristol Bay basin is located at lat. 56°N., long.
162°W (Figure 28). Offshore, the basin covers 18,900 square km (sedimentary
section more than 1.5 km thick)., Estimates of the total area of the basin,
including onshore areas and those with sections less than 1,5 km thick, are as
high as 256,000 aquare km. More than 7 km of Jurassic and younger strata are
present, Water depths are less than 100 m. Bristol Bay basin is part of the
North Aleutian planning area.

Geclogic and Geographic Boundsries-- Mesozolc sedimentary, volcanic,
metamorphic, and crystalline rocks crop out north of RBristol Bay basin.
Nunivak Arxrch lies northwast of the basin. Black Rills Ridge, an antiformal
structure containing Juragaic sedimentary rocks, lies gouth and southwest of
the basin. Folded Jurassic rocks crop out on the Alaska Peninsula southeast
of the basin, Bristol Bay basin ie bounded by deformed, intruded, and
metamorphosed Palaozolc and Mesozoic rocks along its northeastern margin.

Basin ghape— Briatol Bay basin is elongate with an east-northeast trend
(Figure 28). The basin £ill is thickest near Port Moller on the Alaska
Peninsula. It is asymmetric in cross section, with a sgteeply inclined
basement surface on the southeastern £lank and a gently inclined basement
surface on tha northwestern flank,

Structural Geology— Anticlines seem to have formed by differential
compaction of Cenozoic sediments deposited over erosional and faulted basement
highs. The upper part of the basin f£fill 1s flat lying, the lower part is
mildly folded or draped over basement blocks.

Dasement-- Economic basement is formed by igneous rocks of the Alaskan
Peninsula and by Masozoic and Paleozoic sedimentary rocks., Acoustic basement
is made up of deformed Late Cretaceous gsedimentary rocks. Crustal basement is
inferred to be rocks of a Mesozoic magmatic arc. Gravity and magnetics seem
to define two different basement types. Ultramafic rocks are exposed on the
nearby Pribilof Islands, Basement subsidence began in the late Mesozoic and
continued through the Cenozoic.

Basin Type— Bristol Bay basin is a structural sag.
Stratigraphy— The source area for basin £illing sediments was probably

cratonic Alaska.

Coarse-grained units include the Bear ILake Formation and Milky River
Formation. The Bear lake Formation has more than 1500 m of mid-late Miocene
sandstone and conglomerate with lesser thicknesses of siltastone, mudstone, and
coal; sandstone porosity ranges up to 36.5% and permeability to 1,286
millidarcies. The Milky River Formation consists of more than 1000 m of late
Miocene thru Pliocene shallow marine sandetone, conglomerate, and mudstone
(Figures 29 and 30). Sedimentary units thin to the north.

Prominent Seismic Horigzons-- The basin fill is divided into a highly
reflective unit, camposed of many coherent reflactors, underlain by a poorly
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Figure 29 BRISTOL BAY BASIN OFFSHORE Data from Marlow snd others, 1980
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BRISTOL BAY BASIN OWSHORE

Dat2 from McLean, 1979h; Detferman, 19835,

Figure 30 (Alaska Peninsyla) pers. comm.; and Marlow and othars, 1980
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reflective unit (FPigure 29).

Gravity-— See Watts, 1975.

Magnetice—— See Pratt and others, 1972.

Patroleum Gesology-- Paleogene and younger strata are largely ilmmature,
However, the Oligocene Stepovak Formation may have the graatest potantial as a
source xock. The total organic carbon content of the Mesozoic section
penetrated by the Amoco Cathedral River Unit 1 well was congistantly less than
1% (Mclean, 1979b).

Onstable volcanic framework grains and formation of authiganic cements
limit the reservoir potential of the coarse—grained Tertiary units (Mclean,
1979b). The Mesozoic eection alsoc shows low porosity (Marlow and others,
1980).

Maps and Other Illustrations-- See Marlow and others (1980) for a
location map and stratigraphic columns. A structure-contour map, seismic
profiles, and cross sections appear in Marlow and Cooper, 1380, BAn isopach
map has been prepared by Marlow and others, 1979a, Cooper and others (1979)
have prepared a structure-—contour map.

Degree of coverage-- More than 6000 m of geophysical data, including 860
km of 24 channal seilsmic-reflection data, have been collected from tha
basin. Nine waells have been drilled on the Alaska Peninsula.

Other Informmtion—— For onshore geology see Shumagin onshore (Figure 39),
St. George basin (Figures 25 and 26), and Mclean, 1979, The Amoco Cathedral
River Unit 1 well penetrated Triasasic strata in the Black Hills. The
Cretaceous unconformity in the Black Bills becomes a disconformity in Bristol
Bay basin. Subamidence and sedimentation rates seem to have been approximately
equal.

Raferences—- For more detailed information see Marlow and others, 1980,
197%9a; Marlow and Cooper, 1980; Cooper and others, 1979b; Box, 1985; Watts,
1975; pPratt and others, 1972; Mclean, 1979b; and Boare, 1961.

ALEUTIAN BASIN

Gansral Information— The Aleutian Basin is located between lat. 51°N.
and lat. 63°N., mnd between long. 171°W. and 171°B. It coverg an area of
650,000 sguare km in water depths that average 3600 m. Aleutian Basin
includes three major subbasina that contain as mich as 10 km of post-
Cretaceocusg sedimentary fill (Plate 1).

Geologic and Geographic Boundaries-— Aleutian Basin is bordered by the
Beringian margin to the north, the continental shelf off the U.5.S5.R. in the
northwegt, Shirshov Ridge in the west, Bowers Ridge in the southwest, the
Aleutian Ridge in the south, the Aleutian Ridge and Umnak Plateau in the
southeast, and the Bering shelf in the east and northeast.

Basin Shape— The basin shape is irreqular, Stratigraphic sequences ara
thickest near source areas, These include three crescent-shaped (filled-
trench?) subbasins. The remainder of the basin underlies the Bering abyssal
plain in the central part of the Aleutian Basin. Prior to the middle Miocene,
depocenters were in troughe north of Bowers Ridge and southwest of the Bering
Shelf, Since the middle Miocene, the main depocenter has been in the
northwastern part of the Aleutian Basin.

Aleutian Basin may have been open to the south prior to the formation of
the Aleutian Ridge (Cooper and others, 1981).

Structural Geology-- Younger strata seem to be drapad over basement
relief, Deformed and thickened sediments lie adjacent to the north side of
Bowers Ridge and to the Beringian margin. Diapirs occur in parts 6f the basin
{Cooper and others, 1979b). Strike-slip or abligque faults probably occur
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ALEUTIAN BASEM

Oata from Scholl and others, 19682

Ftgure 31 North of Amlia Corridor
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along the Baringian margin.

Basement-- Oceanic crust, probably of Cretaceous age (containa north-
south trending magnetic lineations), at subbottom depths of 4.5 to 5.0 km is
both crustal and acoustic basement throughout most of the bagin (Cooper and
others, 1976).

Younger ridges have formed locally in the acoustic basement, Thesge
ridges have relief up to 1.5 seconds (3 km) and are up to 15 km across.
Normal faults are apparent in adjacent basin £i1l., Ridge growth occurred
mainly in the early Tertiary, but renewed growth occurred in the late
Cenozoic., These ridgea may form barriers to sediment dispersal (Cooper and
others, 1979b).

sin Aleutian Bagin 38 an ocean basin with fillad-txench
subbasins on its southwestern, northeastern, and eastern marging, surrounding
a deep ocean subbasin,

gtratigraphy-— Basin filling sediments presumably fine toward the basin
center. A major post-middle Miocene sediment source is located in the Anadyr
area., Throughout the early Tertiary, and during later low stands of Bsea
levael, the ancestral Yukon River was procbably a major sediment source,

Coarse—grained units in the basgin fill probably include turbidite sands
and conglomerates.

Plat, parallel reflectors cover most of the basin. Deformed and
thickened wedges of sediment occur in filled trench subbasins.

Volcanism occurred on the basin margins throughout most of the Cretacaous
and Cenozoic.

prominant Saismic Borizons—— Two Bottom Simulating Reflectors (BSRs): (1)
is probably a time transgressive horizon in post-middle Mioccene strata and is
interpreted as the opal A to opal (T diagenetic boundary (Figuxe 31); (2) is
probably a shallow gas hydrate BSR,

Acoustic basement forms a second prominent seismic horizon.

Gravity— Gravity profiles are presented in Ben-Avraham and Cooper,
1981. Gravity maps include those of Watts, 1975; and Childs, Magistrale and
Cooper, 1985a,b,c.

Magnetics—— Profiles are presented in Ben-Avraham and OCooper, 1981;
Coopexr and others, 1981; and Cooper and cothers, 1979. North-south trending
magnetic lineations are described in Cooper and others, 1976.

Petroleum Geology— Cooper and others (1979b) suggest the average
geothermal gradient is 58°C/km. Ben~Avraham and Cooper (1981) report 1 to 1.8
heat flow units, There may be a thermal anomaly beneath the central part of
the basin.

Organic carbon measurements on samples from DSDP sites range from 0.2 to
0.88,

Silica diagenesis, from opal A to opal CT (?), is probably respoansible
for the BSR. Diatomacaous sediments above the BSR show porosities which
increase with depth from 58 to 65% and permeabilities which increase from 10
to 35 millidarcies. Below the BSR porosities decrease to 32% and
permeabilities decrease to 0.1 millidarcies (Cooper and other, 1979b).

Turbiditee may form seals over diatomaceocus units. VAMP's (velocity-
amplitude structures) may be gas saturated zones that cause images on deep-
water geismic profiles equivalent to seismic bright spots.

Napa and Other Illustrations— See Cooper and others (1979b and 1981) for
seismic profiles and cross Bections. Cooper and others (1979a) have prepared
a structure-contour map which covers Aleutian Basin. Marlow and others
(1979a) have prepared an isopach map covering the basin.

Dagree of coverage— The basin is covered by a milti-channel seismic
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grid, many dredge hauls, and two-ship and sonobuoy refraction seismic data.
Deep Sea Drilling Project (DSDP) sites 188, 189, and 190 are in or near the
basin,

Other Information— Cretaceous sedimentary rocks may overlie basement.

The most abundant 1lithologies in the baain £fill are diatomaceous
sediments and turbidites.

The north and east s8ides of Bowers Ridge and the Beringian margin are
probably ancient convergent or transpressive margins.

Two other large, deep water basins lie north of Aleutian Ridget BRowers
basin is south and west of Bowers Ridge and Komandorsky basin is west of
Shirahov Ridge and east of the RKamchatka Peninsula (Plate 1).

References-—— For more detailed information see Scholl and others, 1982;
Cooper and others, 1976, 1979%9a and b, and 198%1; Childs and otherxs, 1981; Ben-
Avraham and Cooper, 1981; Watts, 1975; and Marlow and others, 1979a.

PRATT DEPRESSION

General Information-~ Pratt depression is located at lat. 52°N., long.
179°E. It bas an area of 1000 square km in water depths to 850 m. Up to 1.8
Jm of post-middle Miocene sediment has been deposited in the basin.

Geologic and Geographic Boundaries-- The northern boundary of Pratt
depression is poorly defined, it may be a northward-bowed ridge south of
Bowers Ridge. Little Sitkin Island lies west of the depression. The southern
boundary of the depression is formed by Prokhoda Scarp--a 385 m ascarp thought
to represant an east-west trending down-to-basim normal fault. Oglala Sea
Valley and BAmchitka Island lie furthur south of the basin. Semisopochnoi
Island is east of the depression, Bowers Ridge and Kay Sea Cone are northeast
of the depression.

Baain ghape— The depression is rectangular, 50 km long by 20 km wide, it
is elongate parallel to the Aleutian Ridge crest, and liegs near the northern
edge of the ridge.

Structural Geology~— The Kay Sea Cone is a submerged volcanic center that
disrupts the central and northeastern parts of the depression.

Prokhoda Scarp, a major down-to-basin normal fault, and related
atructures are located along the southern side of the deprassion,

Bagement-—- Acoustic basement is formed by middle and/or lower series
rocks (Bocene thru middle Miocene?) of the Aleutian Ridge. Crustal bagement
is the early Tertlary Aleutian Arc massif,

Baain Type— The depression is an elongate, intra-arc, summit baain on
the Aleutian Ridge.

Stratigraphy— Volcanism (middle Miocene and Pliocene thru recent over
much of the Aleutian Arc) may have affected basin £illing sediments.

Proainent Seimmic Horigons-- Acoustic basement is the only well defined
horizon.

Gravity-- Gravity profiles appear in Scholl and others, 197S. Maps
include those of watts, 1975; and Childs, Magistrale, and Cooper, 1985a.

Magnetios— Profiles appear in Scholl and others, 1975.

Maps and Other Illustrations— See 5choll and others (1975) for a
location map and seismic profile,

Dagree of coverage— One reconnaissance multi-channel seiamic reflection
line and one soncbuoy seiamic refraction line cover the depression.

Other Information— The depression is aligned with loci of volcanic
centera on the Aleutian Ridge. There are no gaps in the depression walls deep
enough to sexrve as sediment outlets from the basin. The depth of summit
basina seems to be inversely proportional to the area of the adjacent summit
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platform.
References—- for more detailed information see Scholl and othersa, 1975;
wWatts, 1975; and childs, Magistrale, and Cooper, 1985a.

BULDIR DEPRESSION

Ganeral Information~— Buldir depression is located at lat, 52°15'N.,
long. 176 45'E. The depression has an area of approximately 1000 square km in
water depths of up to 2000 m, Buldir depression contains up to 0.3 km of
Pliocene thru Quaternary-—-mainly Pleistocene--sedimentary fill,

Geoclogic and Geographic Boundaries-- Buldir Island, a volcanic cone,
bounds the basin on the west. The Aleutian arc summit platform lies south of
the basin. An unnamed volcano forms the eastern boundary of the depression,
On the northeast side of the depression is a gap in the basin walls. The
northern boundary of the basin is formed by a ridge whose origin is poorly
understood; Bowers basin lies north of the ridge.

Basin Shape-— Buldir depression is a northwest-trending, elongate,
rectilinear, perched submarine basin, Its minor axis trends northeast,

tranaverse to the Aleutian Ridge.

Structural Geology—— Hydro Cone, probably a volcanic cone, intrudes the
basin filling mediments, The floor of the depression is generally flat with
minor relief--100 to 500 m-in the northwestern portion. Basin-filling
sediments are generally undeformed except where they overlie normal faults in
the basement, In some places sediments seem to be draped over the basin
walls,

Bagsement-- High-angle normal faults in the acoustic basement dip towards
the basin center, Crustal basement consists of the early Tertiary Aleutian
arc massif. Acoustic basement and the basin's wallg are probably middle and
lower Beries rocks of middle Bocene thru middle Miocene aga.

Basin Type—- Buldir depression is probably a graben formed by extensional
rifting. It is a volcano-tectonic depression, a tectonically controlled

subsidencae feature associated with volcanism and magma withdrawal.

Stratigraphy— Hydro Oone, Buldir Island, and an unnamed volcanic cone
near the depression are representative of recent volcaniam. Fairly continuous
volcanism occurred throughout the history of the Aleutian Arc, with major
pulses in the middle Bocene, middle Miocene, and Pliocane thru recent.

Proninent Seimmic MBorimons-- Seismic borigzons include basement and
reflectors in the thin sedimentary section.

Gravity-— Ragional gravity data has been presanted by Watts, 1975; and
Childs, Magistrale, and Cooper, 1985a.

Mape and Other Illustrations-- See Marlow and others (1970) for a
location map, line drawings of seismic profiles, and a strain-release map.

Degrea of coverage—— Cores and single-channel seismic profiles provide
the data base for Buldir depression.

Other Informatiaon-- The depression’s major axis parallels the Aleutian
Ridge and its volcanic centers.

The basin flanks are steep (10 to 20 degree slopes) and straight, except
in the northwest corner of the depression near Buldir Island. The
depression's walls are up to 1300 m high.

w/ Subsidence rates in the depression have been estimated at 200 to 700
m.y.

Southwestr of Buldir depression, at lat. 50°N., long. 175.5°E., is the
filled half graben (normal fault along the northeast side) of Pennant basin
which has an area of about 1500 square km and containg about 3 km of upper
series (Pliocene and youngar) rocks {Scholl, in press).
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Raferences=-- For more detailed information see Marlow and others, 1970;
Scholl and otherm, 1975; Watts, 1975; and Childs, Magistrale, and Cooper,
1985a,

AMLIA AND AMDKTA BASINS

Guneral Information-- Amlia-Amukta basin is located at lat. 52°30°N., and
from long. 172°W. (Amukta) to 173°W. (Amlia). It has an area of 5700 ggquare
km, 2700 square km in Amlia and 3000 square km in Amukta. More than 5 km of
upper Beries rocks fill Amlia basin; and about 3.5 km of middle(?) and upper
series rocks fill Amukta basin. Water depths range from 200 to 1100 m in
Amlia and Amukta basina (Figure 32).

Qeologic and Gaographic Boundaries— North of the basin are Aamlia, Atka,
and Sequam submarine canyons. Amukta and Amlia scarps, two aligned normal-~
fault (?) scarps as high as 650 m, form part of the northern boundary of the
basin. Southwest of the basin is Amlia Island. South of the Amukta part of
the bagin is PFinch scarp (400 m high), Amukta Island is southeast of the
basin. ERast of the Amukta basin is Chagulak shoal, an outlying segmant of the
Alautian summit platform,

Bagin Shape—— The basins are rectangular. Amlia basin is 85 km long by
40 km wide and Amukta basin is 54 km long by 30 km wide., They are elongate
parallel to the Aleutian Ridge and would form a single basin if they were not
separated by 8eguam volcano (and possibly a basement ridge beneath the
volcano). Dips of flanking slopes average 2° to 3° except near Amlia, Amukta,
and Pinch scarps where they are steeper. The sea floor is deepest near scarps
on the noxth side of the basin.

gtructural Geology-— Seguam Volcano, which has probably been active since
the Pliocene, bisectg the basin into two subbasins.

Folding increases down section; folds are commonly flanked by high-angle
growth faults, suggesting deformation contemporaneocus with sedimentation.
*Drag”™ folding occurs adjacent to the basin bounding scarps and associated
with intra-baein faults, A horst or fault block (possibly an intrusive body)
is associated with folded and faulted beds in Amlia basin.

Bagemant-- Basement 18 the early Tertiary (Cretaceous?) transitional
cruat of the Aleutian Ridge massif (and underlying oceanic crust?). lLower and
middle 8series rocks (middle Eocene thru middle Miocene) form the basins'
structural basement. Magnetic basement probably consists of rocks of the
lower series (middle thru late Eocene). A basement high beneath Seguam
volcano may separate Amlia and Amukta basins. The basin seems to have formed
by late Cenozoic rifting of the Aleutian arc's crestal region.

Bagin Type— Amlia and BAmukta basins are intra-arc summit basins
associated with the axis of late Cenozoic volcaniem on the Aleutian arc. The
structural depressions that form the basins are grabens or half-grabens.

Stratigraphy-— In Amlia basin sedimentary unita are lens shaped or form
northward-thickening wedges, In Amukta basin the units are more severely
deformed and may be older.

Major pulses of volcanism occurred during early Tertiary arc building, in
the middle Miocene, and from the late Miocene to the present. At other times,
volcaniam was more or less continuous but volumetrically less important.
Plutons intruded the ridge sequence during the middle Miocene forming contact
metamorphic aureolas.

Prominent Seimmic HBorigona-- There is one prominent horizon separating
uppex series (Pliocene apd younger) bagin £i11 from middle and lower series
rocks (Pigure 33).

Gravity-- See the maps by Childs, Magistrale, and Cooper, 1985a,b; and
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Figure 33 ANLIA AND AMUKTA BASINS Oata from Geist, in prep, and
Sehol) and others, 1982a.
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Watts (1975).

Magnetics— Regional magnetic profiles appear in Scholl and others,
1982; a residual magnatic map has been published by Childs, Cooper, and
Wright, 1981.

Maps and Other Illuatrations-- See scholl and others (1982) for a
location map, seismic profiles, and stratigraphic columns, Line drawings of
seismic profiles appear in Scholl and others, 1975, See Geist, Childs, and
Scholl (in press) for isopach and atructure maps.

Dagrees of coverage— Coverage includes two hundred kilometers of multi-
channel seismic reflection data in three crossing lines, 25 single channel
lines, 15 dredge hauls, and 12 refraction seismic lines (sonobuoys).

Other Information—- Extensional rifting of the summit platform to form
Amlia-Amukta basin may be linked to initiation of lata Canozoic volcaniam.

Mmlia scarp is broken by passes or gaps eroded almost to the top of the
basin £i1l. These gaps lead to submarine canyons that have apparently been
eroded by clastic debris funneling through them. The position of the canyons
is probably structurally controlled (Scholl and others, 1975).

References—— For more detailed information ses Scholl and others, 1982,
1975; Cooper and others, 1980; Watts, 1975; and Gaist, Childs, and Scholl, in
press.

ATKA BASIN, ALEUTIAN TERRACE FOREARC BASIN

QGaneral Information-- Atka basin is located at lat, 50°30'N., long. 174°W
(Pigure 32). It has an area of 6000 square km. Up to 3.3 km of middle
Miocene and younger basin fill (upper series) are underlain by Oligocene thru
middle Miocene (middle series) strata that f£ill the Aleutian Terrace forearc
basin., The combined thickness of middle and upper series atrata ig as much as
5 km. The oldest known sedimentary rocks on the Aleutian Arc (lower Beries)
are middls Eocena age. The maximum combined thicknaess of upper, middle, and
lower series rocks is 7 to 8 km. Water depths range from 4000 to 4700 m.

Geologic and Gaographic Boundaries—— On the north, a 5* to 6° incline
leads to the crest of the Aleutian ridge and the Andreanof Islands, Atka
Island, and Amlia Island. In the west is Hawley Ridge, a late Cenozoic
antiform. The Aleutian terrace continues further west, To the south, a
steeply inclined mBeries of west-trending, steplike linear ridges or antiformal
highs of late Cenozoic age descend to the flooxr of the Aleutian Trench. The
Aleutian Terrace forearc continues east of Atka basin,

Basin Shape— The basin is elongate in an east-west direction. Atka
basin is about 160 km long by 50 km wide, but the Aleutian Terrace forearc
basin, which includes Atka basifn, extends hundreds of kilometers to the east
(to 164°W.) and to the west (to about 176°E.).

landward and seaward shifts of the basin's depocenter have been caused by
basement. warping. The principle shift has been landward, in concert with
uplift of outer terrace antiformal highs (Scholl and others, 1982). Since the
Pleistocena, there have been two depocenters in Atka basin, an inner
depocenter in the north and east and an outer depocenter in the southwest,
separated by Bawley Ridge,

Structural Geolegy-- lLate Oenozoic antiformal highs along the southern
edge of the basin are associated with relative free—air gravity highs (Scholl
and others, 1983), and include beds that dip as steeply as 40° (Stewart,
1978).

Hawley Ridge, located on the southwestern side of the basin, is a large
(200 ¥m long by 25 km wide by 1500 m high) outer terrace antiform that
separates the baain into two eubbasins and forms the basin's western
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Figure 34 ATKA BASIN /ALEUTIAN TERRACE Data from Stewart, 1578;
Scholl and others, in press
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boundary. The ridge formed in the late Cenozoic.

High-angle faults are associated with antiformal highs, including Hawley
Ridge.

Basement=- The undulating surface at the top of the middle series forms a
base on which Atka basin sediments were deposited (Figure 34), lLower series
rocks with "crustal" velocities geem to be the basement rocks for the Aleutian

Terrace forearc basin, Crustal basaement 1ad inferred to be Aleutian arc
transitional crust,

Baain Type—- Atka basin is a late Cenozoic depression in the Aleutian
Terrace forearc basin,

Stratigraphy-—— The coarsest sediment has been deposited on the northern

side of the basin, towards the arec.

Upper series sediment was deposited in lenas shaped packets (5choll and
others, 1982). There is a general seaward thinning of sedimentary units
(Scholl and others, 1982).

Volcaniam and plutonism have occurred more or less continuously since the
middle Eocene and possibly earlier, Volumetrically important periods of
volcanism occurred from about 52 to 39 Ma, 33 to 31 Ma, and 6 Ma to present.

Volumetrically important periods of plutonism occurred in the early (?)
to middle FEocene and, north of the basin, at about 15 Ma. Contact
metamorphiam is associated with 15 Ma plutoniam north of the basin.

Deformation took place from about 12 to 10 Ma and during the Quaternary.

Prominent Seigmic Borisons-- Reflections within Atka basin fill (upper
series rocks) indicate large packets of lens shaped depositional units,
laterally coherent, well-stratified sequences and massive sequences. Basin
filling strata onlapped middle series rocks to form the terrace through
continued depositioen. A prominent undulatory reflection, which is at least
locally an unconformity, occurs at the top of the middle series (base of Atka
basin fill). Velocities in the basin £ill range up to 3.2 ka/sec.

Reflections within the middle series do not show thickening under Atka
basin, but do show thinning southward against basement cores of seaward
antiformal highs, Velocities range from 3.5 to 4.5 km/sec in middle series
rocks.

A reflector called the "Strong, Subbottom, Irregular Reflector—-South"
(SIR-8) is interpreted as an unconformity at the base of the middle series
(top of the lower series), the surface is differentially warped with relief of
1 to 2 km in a distance of 5 to 10 ikm (Scholl and others, 1982).

The few coherent internal reflectors within the lower series rocks are
weak and broadly undulatory. They are interpreted as primarily slope forming,
not basin filling, strata. Velocitles in lower series rocks range from 5.3 to
7.3 ¥m/sec.

GQravity-- A gravity model appears in Marlow and others (1973), for
regional maps see Watts (1975) and Childs, Magistrale, and Cooper, 1985a.

Magnetice— Magnetic profiles appear in Scholl and others, 1982,
Paleomagnetic results indicate the arc has not undergone significant changes
in latitude since its formation (Harbert, Cox, and Mclean, 1984).

Petroclewm Gmology~- Atka basin and the Aleutian forearc have been
underthrust by the Pacific plate to form the Aleutian accretionary wedge
(McCarthy and others, 1984), These underplated sediments may have hydrocarbon
potential and are included in this discussion.

The geothermal gradient 18 probably high near the arc and low near the
tranch. On the southern sjide of the basin it is estimated at 20 to 25°C/km
(Scholl and others, 1983), McCarthy and others (1984) estimate the geothermal
gradient at 20.8 to 22,7°C/km based on the depth of a reflector presumed to
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represent gas hydrate. This places the present oil generation window at
depths of 3.0 to 6.5 km.

Potential hydrocarbon-trapping structures visible on seismic profiles of
the accretionary wedge include antiforms, thrust and normal faults, and
stratigraphic pinchouts with up to 2 km of closure. Porous diatomaceous units
and turbidite sands ara potential raeservoirs, There is no recognizable
alteration of post-0ligocene forearc atrata outside areas of contact
metamorphism,

Dewatering of subducting unita could provide fluid circulation for
hydrocarbon migration (McCarthy and others, 1984). The amount of organic
carbon in dredge samples ranges fraom 0.5 to 1,0% (Scholl and others, 1983).

Maps and Other Illustraticns— sSee Scholl and others (1382) for a
location map, structure map, and seiamic profiles. Line drawings of seismic
profiles appear in Marlow and others (1973).

Dagree of coverage— Six hundred km of multi-channel seismic lines at 50
to 75 km line spacing, 20 dredge haules, 20 refraction seismic lines, and DSDP
sites 186 and 187 cover the basin.

cther Information— At DSDP site 187 the sediment provenance is QFL =
5,30,75. C/Q = 0.68. Lv/Lt = 0.96. Pp/Pt = 0.97. Where Q is quartz, P is
feldspar, L is lithic fragments, C 1s chert, v ia volcanic, p is plagloclase,
and t is total (Stewart, 1978).

A displaced block of middle Miocene terrace sediments in the upper
Pliocene section was drilled at DSDP site 186 (Stewart, 1978; Scholl and
others, 1882).

In the late Cenozoic therxre were intenge episcdes of canyon cutting
(scholl and others, 1982).

Onshore exposures of middle series sedimentary rocks are rare in the
Amlia Corridor. :

References-—— For more detailed information see McCarthy and others, 1984:
Stewart, 1978; Scholl and othars, 1975, 1982, 1983; Marlow and others, 1973;
and Watts, 1975.

ALEUTIAN TRENCR

@Generxal Informatiaon—-— The Aleutian tranch lies along a curve from lat.
56°N., long. 150°W. to lat. 50°N., long, 180° to lat. 53°N., long. 169°E. The
maximum measured thicknesas of the trench fill ig 4 km in the Amlia corridor
(Figure 35). The trench f£ill probably includes Late Cretaceous (?) and
Tertiary oceanic sediments (of unknown thickness) overlain by Quaternary
sediments (Figure 36). Water depths ara near 7300 m,

Geclogic and Gesographic Boundaries— The Aleutian Ridge lies north of the
trench. To the west the trench continues to the Kamchatka Peninsula. South
of the Aleutian trench lies the northern Pacific Ocean basin and Zodiac fan.
To the east the trench continves to the Middlaton segment of the Gulf of
Al aska,

Basin Shape-~ The Aleutian Trench is elongate parallel to the Aleutian
arc. The thickest part of the sedimentary section filling the trench is in
the north, towards the arc. Trench fill is probably thicker near sediment
sources at the trench ends--Alaska and Kamchatka source areas.

Structural Geology— The inner trench slope overlies a thrust thickened
sequence of trench-flcor deposits that thin towards the trench. Gently
deformed, rotated masses or blocks within this sequence are probably no older
than late Cenozoic.

Within the trench, Quaternary sediments up to 0.5 million years old show
northward dips which increase from 0.2 degrees at the seafloor to 5 to 6




ALEUTIAN TRENCK IN AMLIA CORRIDOR

Data from Schol) and others, 1982z
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degrees adjacent to the oceanic basement,

Subsurface antiforms and synforms trend parallel or slightly oblique to
the axis of the trench. The fo0lds are superimposed above ridges and swales in
oceanic basement and their amplitudes increase with depth, suggesting the
structures result from bending of the Pacific plate into the BAleutian
subduction zone,

Near long., 173°W., wast-trending ridges and troughs are present on the
seaward (southern) slope of the trench.

Basement-- (rustal and acoustic basement is Late Cretaceous to early
Tertiary oceanic crust. Basement is offset by a right-lateral fracture zone
in the Amlia corridor and is probably similarly offset in other areas.
Beneath trench filling sediment, the basement surface dips 4 to 10 degrees to
the north, It lies 8 to 10 km subsurface beneath the trench-slope break.

Basin Type—— The basin is a trench; however, the western parts of the
trench are presently in oblique or strike-slip regimes,

Stratigraphy-- Quaternary turbidites that fill the trench have a souxce
at the eastern end of the trench suggesting an overall coarsening and
thickening of the bagin fill towards the east. A similar situation exists in
the west where the Meiji sediment tongue (Siberian source) fills and oversteps
the trench.

Sedimentary units on the Pacific side of the trench are wedge-shaped and
thicken toward the trench axis. On the landward slope, tectonically-thickened
wedges thin toward the trench floor.

Prominent Seismic Horizons-- Parallel reflectors below the trench floor
are interpreted as a wedge of Quaternary turbidites. Landaward of this
turbidite wedge is a wedge of uplifted trench deposits of post middle Miocene
age. Younger units onlap oceanic crust and the overlying ocean basin
sediments (Figure 35).

Gravity-- Gravity modeling based@ on seven gravity profiles across the
trench is presented in Marlow and others (1973). PFree-air gravity profiles
are published in Scholl and others (1982a), Pree-air gravity mapping 1is
published by Childs, Maglstrale, and Cooper, 1985a.

Magneticg-- Total field residual magnetic profiles appear in Scholl and
others (1982a). West-trending magnetic anomalies are pregent in the oceanic
basement (Scholl and othera, 1982b).

Maps and Other Illustrations-- Location, isopach, and structure-contour
maps, along with seismic profiles and cross sections, appear in Scholl and
others (1982b) for the Amlia fracture zone sector of the Aleutian trench.

Dagree of coverage—— Three DSDP core holes near the trench (sites 183,
186, 187), dredge hauls, multichannel seismic reflection data.

References-- For more detajiled information see Scholl and others, 1982a,
b; Marlow and others, 1973; and McCarthy and others, 1984.

SAHAX BASIN

Ganeral Information-— Sanak basin is located south of the Alaska
Peninsula at lat. 54°N., long. 171°W. It has an area of about 7000 square km
and lies in water depths of up to 1200 m {(less than 200 m in central Sanak
subbasin, 200 to 1200 m in east Sanak subbasin). Sanak basin contains more
than 8 km of Miocene and younger sedimentary fill (Figures 37 and 38). It is
part of the Shumagin planning area,

Gaologic and Geographic Boundaries-- North of Sanak basin is the Alaska
Peninsula and its Jurassic thru Quaternary sedimentary section. Deer Island
and Sandman reefs are northwest of the basin,. Sanak 1Island, composed of
isoclinally folded Cretaceous turbidites with minor chext and rare pillow
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Figure 38 SANAK BASIN Bruns and others, in press.
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Data from McLean, 1979b; Detterman, 194S,

Figure 33 Onshore Shumagin Shelf pers. comm.; and Marlow and others, 1980
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basalt (Moore, 1974) lies west of the basin. On the southwest, the basin
boundaxy may be a fault., Down-to-basin normal faults form the southeastern
and eastern boundaries of the basin, Shumagin Islands lie northwest of a
fault that defines the northaastern edge of the basrin,

Basin gShape—— The basin is divided into three subbasins, easat, central,
and weat. East and oentral Sanak subbasins are more than 7 km deep, west
Sanak ig 5 kn deep. The major depocenters of the eastern and western
subbaaina lie north of a faulted basement high. East and weat Sanak subbagins
are elongate along an east-northeagt trend, East Sanak subbasin is 100 knm
long by 40 ka wide and west Sanak {8 40 km long by 25 km wide. Central Sanak
subbasin is elongate along a northwest trend, 80 km long by 25 km wide.

Stxuctural Geology—— Normal faults bound the central subbasin; there is
evidence for up to 5 km of vertical displacement on these faults, Deformation
increases with depth. There arxe broad anticlinal folds in the basin.

pasemant—— Acoustic basement is probably made up of deformed Mesozoic
sadimentary rocks (Cretaceous Shumagin Formation) and early Tertiary granitic
plutons (inferred from magnetic ancmalies and nearby outcrops). Crustal
basement is probably transitional crust of the Chugach, Prince Wwilliam, and
Peninsular terranes underlain by subducted oceanic crust of early Tertiary
age,

Basin Type-- Sanak basin is a fault-bound, graben-like basin, a forearc
{intra-arc?) basin.
Stratigraphy-— Arc¢ volcanism occurred nearby on the Alaaka Peninsula.

Paleocene (ca, 60 Ma) granitic plutons crop out on Sanak Island (Pigure 39).

Rocks of the Shumagin FPormation (acoustic basement) are metamorphosed to
gzeolite facies. There is probably contact metamorphism associated with the
early Tertiary plutons.

Prominent Samimmic Borizons— The top of the acoustic basement is a major
unconformity.

Gravity-- Free-air gravity is discussed in Bruns and von Huane, 1977.

Nagnetics— 5ee Bruns and von Buene (1977) for a discussion of magnetics.

Petrolemm Geology— Organic carbon values from the Shumagin shelf area
average 0.2 to 0,3%, maximum 0.7%, The geothermal gradient ias probably 25—
30°C/)m (Bruns and others, in press).

Maps and Other Illustrations— See Bruns and von Huene (1977) for
location maps, seismic profiles, and cross sections, An isopach map is shown
in Pigure 137.

Degree of coverage— 780 kilometers of geophysical data were collected in
1975 and 1981. 4000 kilometers of mltichannel seiamic rxeflection profiles
and 49 selsmic refraction profilea are available for the entire SGhumagin
shelf,

Other Information— West of west Sanak subbasgin, south of Unimak Island,
apnd west of a margin oblique down-to-the-west fault (fault zone?) is Unimak
basin (Pigure 37; Bruns and others, in press). The basin f£ill1 (4.5 km) is
ponded behind Unimak ridge in the east, but forms a seaward prograding wedge
to the west; the nature of the weatarn boundary of the basin is unknown.

Rafarances-- For more detailed information see Bxuna and von Buene, 1877;
Burk, 1965; Mooxe, 1974: Moore and others, 1983; Moore, 1974; Bruns and
others, in press; and Plumley and others, 1583,

SHIMAGTIH BASIN
Ganeral Informetion——- shumagin basin is located at lat, S55°30'N., long.
158°30'W, It has an area of 3800 square km in water depths less than 200 m,
Shumagin basin containg up to 2.5 km of late Miocane and younger £411l. The
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Data from 8rums snd von Huene, 1977

SHUMAGEN DASIN
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basin is in the Shumagin planning area.

Geologic and Geographic Boundaries— North and northwest of Shumagin
basin is the Alaska Peninsula and its exposures of Mesozoic and Textiary
sedimentary rocks, On the Shumagin Iglands, west of the basin, Tertiary
intrusive rocks and@ deformed Cretaceous turbidites crop out. South of the
basin are the shalf edge and the Aleutian Trench. To the east is the Kodiak
ghelf. Northeast of the basin are the Semidi 1Islands, where Textiary
intrusive rocks are exposed.

Basin Shape-- shumagin baein is ®"v*" shaped in plan view. It has a
steeper basement glope and thicker stratigraphic sequences in the north, east,
and scutheast (Figure 40).

gtructural Gmology~— Within Shumagin basin, small near vertical faults
cut all but the youngest stratigraphic unitasa. Oplift has occurred in the
southeastern part of the basin.

Basemsnt-- Acoustic basement consists of deformed Mesozoic sediments,
probably the Cretaceous Shumagin Formation, and early Tertiary intrusive rocks
inferred from magnetic anomalies and observed in nearby outcrops.

Crusgtal basement i8 inferred to include earxly Tertiary granitic plutons,
transitional (?) c¢rust of the Prince William, Chugach, and Peninsular
terranes, and early Tertiary (53 to 60 Ma) oceanic crust subducting beneath
tha continental maxgin,

Basin Type-— shumagin basin is a sag or dapression in acoustic basement,
a forearc basin.

Prominent Ssimmic Horizons—- Acocustic basement lies beneath a major
unconformity (Figure 41).

Gravity-- Free—air gravity is discussed in Brung and von Buene, 1977.

Magnetics-- See Bruns and von Huene (1977) and Plumley and others (1983)
for a discussion of magnetism.

Petroleum Geology— Organic carbon values as high as 0.7% have been
recorded. Average organic carbon is 0.2 to 0.3%. Geothermal gradients werxe
probably 25-30°C/km (Bruns and otherg, in preas)

Zeolite facles metamorphism has occurred in some parts of the Upper
Cretaceous Shumagin Pormation,

Maps and Other Illustrations-—— See Bruns and von Huene (1977) and Bruns
and others (in press) for location and structure-contour maps and seismic
profiles.

Dagree of coverage—— There is dredge data from Unimak Seamount and from
off the Shumagin Jalands. 817 kilometers of geophysical data was collected
over the basin in 1975 and 1981,

References-- For more detailed information see Bruns and von Huene, 1977;
Burk, 1965; Moore and others, 1983; Bruns and others, in press; and Plumley
and others, 1983.

TUGIDAK BASTN

General Informstior—- Tugidak basin is located at lat., 56°15'N., long,
155°30'W., It has an area of 3000 sgquare km in water depths of less than 300
m. The basin is filled with up to 5 km of upper Miocene and younger sediment
(Pigures 42 and 43). Tugidak basin is part of the Rodiak planning area,

Gsologic and Geographic Poundaries-—— Shelikof Strait, Kodiak Island, and
the Alaska Peninsula lie north of the basin. On the northwest a magnetic
apomaly has been correlated with the Border Ranges fault, Semidi Islands
(Tertiary intrusive rocks) lie west of Tugidak basin. The Shumagin shelf and
Shumagin basin lie southwest of Tugidak basin, Basin filling strata, along
with Oligocene sedimentary rocks, crop out on Chirikof Island scuth of the
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Isopach maps of strata intervals in Tugidak basin.



TUGIOAK BASIN Bata from Fisher, 1979

Figure 43
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basin. Trinity basin and Tugidak uplift--an anticline that began to form in
the early Pliocena~-are located socutheast of Tugidak basin. The northeast end
of Tugidak uplift and a northwest-trending down-to-the-southeast fault form
the eastern boundary of the basin. A bagement high, possibly an extension of
Renai-Kodiak ridge, 1s onlapped by Tugidak basin f£ill to the northeast; it is
breached in places by channels and may have been subaerially exposed. Tugidak
Island, with its exposures of Pliocene and younger sedimentary rocks, lies
northeast of the basin,

Basin ghape— Tugidak basin is circular in plan view The sedimentary
section 18 thicker in the southeast, puring seiamic iptervals 2 thru 35
(Pliocene) the basin was elongate along a southwest-northeast trend. During
seismic interval 1 (late Miocene) <t¢he basin was elongate northwest-
southeast. The maln depocenter hag shifted landward with time (Figure 42).

structural Geology-—- Tugidak basin is broadly synclinal. Folds,
including many that parallel the Tugidak uplift southeast of the basin, show
increasing deformation with depth and are at least partly contemporaneous with
basin filling, There are amall normal faults in the northwestexn parts of the
bagin and small reverse faults in the southeastern parts of the basin. These
faults show increasing throw with depth, and are at least partly
contemporaneous with basin filling. Deformation of the basin-filling strata
seems to be of pliocene age.

Baaammnt—- Acoustic basement of deformed Tertiary and Cretaceous flysh is
inferred from onshore ouwtcrops, seilsmic reflection and refraction data, and
magnetic data (Figure 44}, Crustal basement is probably transitional or
oceanic crust, ILocally, intrusive rocks of Paleocene age ara exposed.

Basin Type— Tugidak basin is a forearc basin. Formed on a convergent
margin, it is a slope basin that wasa later silled on ite seaward side by the
Tugidak uplift,

Stratigraphy-— Volcanism occurred nearby from 65 to 46 Ma (mafic), 44 to
20 Ma, and 10 Ma to present. Quartz~diorite plutons exposed on Kodiak and
Semidi Islands range in age from 65 to 55 Ma and granodiorite plutone on the
Alaska Peningula range in age from 40 to 27 Ma,.

Prominent Seismic Horizonm-— There are six prominent seismic horizons
defining six seismic intervals (Piqure 43). Interval 1 ls interpreted as late
Miocene. Intervals 2 thru 5 are interpreted as Pliocene. Interval 6 is
interpreted as Pleistocene,

Gravity-- see Fisher, von Huene, and Steele, 1583.

Magnetics—— Paleomagneticse puts the Chugach terrane at 1lat, 29° to
38°N.(?) at 37 to 43 Ma and the Prince William terrane at lat. 16° to 34°N.(?)
at 60 to 65 Ma (Moore and othars, 1983; Gromme and Hillhousa, 1981). See
Fisher (1979) for magnetic profiles.

Petrolewm G@mology-— The geothermal gradient for the Kodiak Shelf is
estimated at 20° to 30°C/km.

Maps and Other Illustrations— See Fisher (1979) for location, isopach,
and structure maps and also for seiemic profiles, and cross sections. A
structure map and atratigraphic columns appear in Fisher and von Huene, 1982,

Degree of coverage—— The basin is covered by a multichannel seismic grid
with 60 Jan spacing.

M fexences— Por more detailed information see FPisher, 1979, 1980; Moore,
1969; ML Tson and Moore, 1979; Fisher and von Huene, 1980, 1982; Moore and
others, 1983; and Plumley and others, 1983.

ALBATROSS BASIR
Ganeral Information-- Albatross basin 1s located at lat., 56° to 57°N.,
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Figure M XODJAX ISLAND Data from Fisher, 1979; Moore, 1969;
(Southern and eattern s{des) and N{)sen and Moore, 1979
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Figure 45. Structure map of Albatross basin. Contours on pre-middle (?) Miocene
unconformity. Contour interval 0.25 km. Dashed lines are seismic reflection
profiles. Solid lines with filled circles are seismic refraction lines.
Tnc--middle Miocene to upper Oligocene (?) Narrow Cape Fm., Tsi--Oligocene
Sitkinak Fm., Tsa--Oligocene and Eocene Sitkalidak Fm., Tgr--Eocene and
Pateocene Ghosts Rocks Fm., Tqd--Paleocene quartz-diorite, Kk--upper
Cretaceous Kodiak Fm. From Fisher and von Huene, 1982.
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Data frow Fisher aad von Huene, 2980:
Fisher, pers. comm., 1983

ALBATROSS BASIN

Figure 46
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and long. 152° to 154°W. It has an area of 6000 square km, with most of the
area in water depths less than 200 m (some parts are as deep as 1500 m).
Albatxoss basin contains up to 5 km of late Miccene and younger f£ill. The
basin is divided Jinto two subbasins, eastern and western, The eastern
subbagin containg 3 km of basin filling sediment and the wesatern S km of
£111. Albatross basin is in the Kodiak planning area,

Geologic and Gmographic Boundaries— Kodiak Island, with its Paleocene
intrusive rocks and Mesozoic and Tertiary sedimentary rocks (Figure 44), lies
north and northwest of the basin, On the northwest side of the bagin are up-
to-the-northwest faults., The Tertlary sedimentary sectlion of Sitkinak Island
is exposed west of Albatross basin. Albatross bank forms the southern and
Bouthwestern boundary of the basin, In the southeaat there is an erosional
truncation of the basin fill, The eastern edge of the basin reste along a
northaast-trending anticline. Dangerous Cape High forms the northeastern
boundary of the basin,

Basin Shape— The eastern and western subbasins are separated by
Albatross Bank (Figure 45). The western subbasin is circular in map view (60
km in diameter), but in cross section the basement surface is steeper beneath
the basin's southern side. Originally the western subbasin's flooxr dipped to
the southeast, but the depocenter migrated landward as Albatross Bank grew.
The eastern subbasin is “¥" ghaped with the bottom of the "Y" to the
southwast, The eastarn subbasin is about 70 km long and 40 km widej; in croas
section it is symmetrical,

gtructural Gmology-- Deformation has been fairly continuous since the
late Miocene. Albatross Bank is a broad arch composad of four anticlines that
have been uplifted more than three kilometers since Miocene or Pliocene
time. The bank has been breached in several places by erosion. The east-
trending part of Albatross Bank is older than the northeast-trending part. A
complicated intexrsection of anticlinal structures, Albatross Bank curves
around the southweastern, sgouthern, and southeastern sides of the western
subbasin. This 1is the most tectonically active area on the Kodiak Shelf
(Fisher and von Huene, 1980).

Within the baasin is a system of open folds and faults, most of which
etrike northeast. Prominent among these is a set of high-angle reverse
faults.

The sea floor shows relect topography, including glacial features.,

Bagement— Acoustic basement is formed by pre-Miocene deformed
sedimentary rocks. The presence of melange is inferred from high seiamic
velocitiea, lack of good reflectors, weak magnetic signatures, and lack of
gravity anomalies. Basement is probably composed of rocks like those exposed
on Kodiak Ialand. A difference in velocity between rocks near the shelf break
and those near shore suggests two basement blocks may be present.

Crugtal basement includes the Prince William Terrane (underthrust by
subducting oceanic cruet and intruded by Paleocene plutons?},

Basin Type-~ Albatrogs basin is a shelf forearc basin with strata ponded
behind a seaward high.
Btratigraphy-- Quartz-diorite plutons were intruded from 65 to 55 Ma,

Volcanism occurred from 45 to 20 Ma and from 10 Ma to present,

Proninent Seismic Horisons-— Horizon "A" is interpreted as an erosional
unconformity at the base of the Pleistocene (Figure 46), Horizon "B is a
horizon of unknown nature that ia probably Pliocene in age and related to the
uplift of Albatrods Bank. Borizon "C" has been interpreted as an unconfomity
at the base of the Pliocene ox possibly upper Miocena. This samooth horizon
may be a subaerial or shallow-marine erosional surface.
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Gravity-=- See Pisher, von Huene, and Steele, 1983,

Petrolemm Geology—— The geothermal gradient for the Kodiak shelf has been
estimated at between 20 and 30°C/km (Fisher, 1980).

Maps and Other Illustrations-- For location and structure-contour maps,
a8 well as geismic profiles and stratigraphic columns, see Fisher and von
Huene, 1980, 1982,

_l_hi_gm of coverage-- Data incluvde a seismic refraction study and a
multichannel seismic reflection grid with 30 xm spacing. Data has not yet
been released from 6 COST wella on the Kodiak shelf,

Paferences-— For morxe detajled information see Figher, 1979, 1980; Fisher
and von Huene, 1980, 1982; Bolmes and others, 19783y Moore and others, 1983;
Hudson, 1979; and Plumley and others, 1983,

_ STEVERSON BASIN

General Information-- Stevenson basin is located from lat. 57°30' to
59°N., long, 148°30' to 150°30'W. It has an area of 7500 square Jm, all of
which is in water less than 400 m deep, b&tevenson basin is filled with more
than 7 km of Pliocene (late Miocene?) and younger sediment. There are two
subbasing in Stevenson basin, the southweatern subbasin has a 7 km thick
section and the northeastern gubbasin has a 3,5 km thick section. S&tevenson
basin is in the Kodiak planning area,

Geologic and Gmographic Boundaries— The Renal Peninsula and Afognak
Island lie north of Stevenson basin. Cook Inlet, the Barren Ialands, and
Shuyak Island are west of the basin. Dangerous Cape High forms the basin's
southern and southwestern boundaries, A broad anticline forms a shelf-edge
uplift that lies along the eastern and southeastern margins of the basin.
There is no data for the area northeast of Stevenson basin.,

Basin Shape— The two subbasing are separated by Portlock anticline. The
southwestern subbasin ia elongate along an east-west trend with a steeper
basement gurface beneath ita southern side (Figure 47). The northeastern
subbasin is symmetrical along a southwest-northeast line and 1s slightly
deeper in the east. Northeastern closure of tha basin has not yet been
defined.

Stxuctoral Geology—— Portlock anticline trends east-northeast and
separates the two subbasina, A system of down—-to-the-goutheast normal faults
has a northeasterly trend.

Bagesent-- BAcoustic basement probably comprigses pre-Miocene deformed
sedimentary rocks and melange (inferred from seismic, gravity, and magnetic
data)., Crustal basement ig8 the Prince William terrane, underthrust Cretaceous
or early Tertiary oceanic crust, and Palaocene intrusives.

Basin Type— Stevenson basin is a forearc basin with a seaward high.
Stratigraphy-— Paleocene quartz-diorite intrusivas are exposed on nearby

Kodiak Island.

Prominent Seismic Borigons—— Horizon "A" is interpreted as representing
the base of the Pleistocene (Figure 48). Horizon "C" is interpreted as the
base of the Pliocene, but could be late Miocene.

Patroleum Geology-—- The geothermal gradient for the Kodiak Shelf has been
estimated at 20 to 30°C/km,

Mapa and Other Illustrations— See Fisher and von Buene (1980, 19B2) for
location and structure-contour maps and for seismic profiles and stratigraphic
colunns.

Dagree of coverage— Most of the basin i3 covered by a mltichannel
seiasmic grid with 30 km line spacing.

Refarences-— Sae Fisher, 1980; Pisher and von Huene, 1980, 1982; Plumley
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Figure 47. Structure map of Stevenson basin. Contours on a pre-middle (?)
Miocene unconformity. Contour interval 0.25 km. Dashed lines are seismic
reflection profiles. Solid lines with filled circles are seismic refraction
lines. From Fisher and von Huene, 1982.
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Figure 48 STEVENRSON BASIN Dats from Fisher and von Huene,
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and others, 1983; and Moore and others (1983) for more information,

: COOK~-SHELIKOF BASIN

General Information-- Cook-Shelikof basin is located at lat. 57° to
61°N., long. 149° to 156'W. It has an area of 40,000 square km; water depths
are less than 300 m, Up to 7 km of Tertiary and 12 km of Mesozoic sedimentary
strata fil) (or underlie) the basin. Cook-Shelikof basin is in the Cook Inlet
planning area,

Geologic and Geographic Boundaries— The Castle Mountain right-lateral
fault and Susitna basin lie north of Coock-gshelikof basin. The Bruin Bay fault
{a high—-angle reverse fault with more than 3 km throw) and, beyond that,
Alaska and Aleutian Ranges batholiths form the northwestern maxgin of the
basin., Southwest and south of the basin are the Semidi Islands, Kodiak shelf,
Kodiak Island, and Tugidak basin., The Border Ranges fault--a suture zone--
bounds the Mesozoic bamin £ill on the southeastern side of C(ook-Shelikof
basin, but is overstepped by Tertiary strata that onlap the Chugach Mountain
front, Deformed Cretaceous sedimentary rocks of the Chugach terrane crop out
east of Cook=Shelikof basin in the Kenai~Chugach Mountains. To the northeast,
a thin corridor of sedimentary rocks extends inland to the Copper River basin.

Basin Shapa— In the late Mesozoic the basin was elongate along a
northeast-southwest trend and was open to the southeagt. Near the end of the
Masozoic the depocenter shifted along the basgin axis, from southwaest to
northeast, The Tertiary basin remained elongate along a northeast-southwest
trend and symmetrical in crxoss section, but was closed to the southeast.

gtructural Geology—— The main part of the basin is formed by two large,
northeast-trending synclines that lie north and south of the Awngustine-
Seldovia arch (Figure 49). These may have originally formed a single
structure that was later interrupted by formation of the arch. The synclines
are Late Cretaceous structures.

Augustine-3aldovia arch 1s a lLate Cretaceous to Tertiary structure that
trendg normal to the basin axis (N80°W at lat. 59°20°'N., long. 153°W).

Small folds, trending N45°E., parallel the basin bounding faults. In the
extreme northern part of the basin the folds have a more northerly trend.
Whare the folds are asymmetrical, they have steeper western flanks. These
folds are mainly of Pliocene age.

Two periods of faulting and folding (Maastrichtian-raleocene and Eocene-
Oligocene) disrupted the Cook-Shelikof basin £ill,

Bagement-- Acoustic basement beneath the southeastern side of Cook Inlet
igs probably camposed of upper Triassic pillow basalt, volcaniclastic rocks,
and limestone, Beneath the northwestern and central parts of the basin,
acoustic basement is thought to represent (1) Permian limestone or (2)
intrusive rocks with enclosed remnants of Devonian and Silurian sediments
{exposed as roof pendants in the Alaska-Rleutian range batholith).

Crustal basement consists of continental crust northwest of the Border
Ranges fault (Peninsular Terrane) and trangitional or oceanic crust southeast
of the Border Ranges fault (Chugach Terrane).

Basin Type-- Cook-Shelikof basin has been a forearc basin throughout the
Cenozoic. However, potagsium oxide txends in the Alaska Range batholith
suggest it may bhave been a backarc basin at some time during the Mesozoic.

Stratigraphy-- Coarse-grained units in Cook-Shelikof basin (Figure 50)
include: (1) Sterling Formation conglomerates of Pliocene~Pleistocene age, (2)
Baluga Formation conglomarates of late Miocene age, (3) Hemlock Conglomerate
of late Oligocene age, (4) West Poreland Formation conglomerates of early
Bocene aga, and (5) the Chisik Conglomerate of Late Jurassic age.
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Figure 49. Maps and cross section of Cook-Shelikof basin. A) Structure contours on
Mesozoic strata. Solid lines are on a Middle Jurassic horizon and dashed lines are
on an Early Jurassic horizon. From Fisher and Magoon, 1978. B) Isopach map of the
Kenai Group (Neogene) in upper Cook Inlet. Contour interval 5000 feet. From
Kirschner and Lyon, 1973. C) Structure section across Cook Inlet. See A for the
location. From Fisher and Magoon, 1979,
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Data from Figher and Magoon, 3978; Kirschner

Figure ED CODK-SHELIKOF BASIN and Lyon, 1973; Megoon and others, 1980; and
Magoon and Claypool, 1981
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Volcanism occurred in the area from 213 to 188 Ma, 65 to 50 Ma, 45 to 20
Ma, and 10 Ma to present. Plutonism occurred from 190 to 154 Ma, 83 to 47 Ma,
and 38 to 26 Ma, Most of the Alaska-Rleutian Range batholith was emplaced
between about 176 and 154 Ma (Fisher and Magoon, 1978).

Prominent Seismic Horimons-- Three unconformities in Lower Cook Inlet
form prominent seismic horigons: (1) The Barremian-Maestrichtian unconformity
(ca. 119 to 73 Ma), (2) the Maestrichtian-late Paleocene unconformity (ca. 65
to 60 Ma), and (3) the early EBocene-Oligocene unconformity (ca. 51 to 33 Mz),

Gravity—— See Fisher, von Huene, and Steele (1983) for gravity
information.

Magneticg—— There is a magnetic anomaly along the Border Ranges fault on
the southeastern sgide of the basin that can be traced offshorxe (Fisher,
1981). Results of an aeromagnetic survey are published in Grantz and others
(1963).

Patroleum Geology-- The Middle Jurassic Tuxedni Group are pxobably the
source rocks for oil in Uppar Cook Inlet. Vitrinite reflectance values from
the Lower Cook Inlet COST well range up to a maximum of 0.65% at the base of
the late dJurassic (3776 m). Laumontite was encountered at 2145 m (Late
Jurassic) in the Lower Cook Inlet COST well,

0il production in Upper Cook Inlet is from the West Foreland Formation
{2¢), the Hemlock Conglomerate (80%), and the rest of the Tyonek Formation
{(18%). Dry gas production comes from the Stexling and Beluga Formations
(Kirschner and Lyon, 1973; Claypool and others, 1980).

Maps and Other Illugtrationa-- For location and structure-contour maps of
Lower Cock Inlet, and for seismic profiles, cross sections, and stratigraphic
columns, see Fisher and Magoon, 1978. For an isopach map, cross sections, and
stratigraphic columns for Upper Cook Inlet see Kirschner and Lyon, 1973, A
geologic map of the area has been prepared by Magoon, Adkison, and Egbert
(1976).

Dagree of coverage-—— In Upper Cook Inlet there are large amounts of
private data. In Lower Cook Inlet there is one COST well and a multichannel
seismic grid with 30 km line spacing. A multichannel seismic grid with 50 km
line spacing covers Shelikof Strait.

Other Information-- The Oook-Shelikof basin is divided politically into
Upper Cock Inlet (State of Alaska), lower Cook Inlet (largely Federal), and
Shelikof Strait (largely Federal).

References—— For more detailed information see Fisher and Magoon, 1978;
Kirschner and Lyon, 1973; Magoon and Claypool, 1981; Stone and othaxs, 1982;
Fisher, 1981; Magoon and others, 1980; Grantz and others, 1963; Claypool and
othexs, 19803 Bruns, 1982a; and Magoon, Adkison, and Egbert, 1976.

NIDDLETON SEGMENT, GULF OF ALASKA TERTIARY PROVINCE

Gapneral Imformation—-— The Middleton segment of the Gulf of Alaska
Tertiary province is located at lat. 59° to 60°30'N., long. 144° to 148°W.
(Figure 51). It has an area of 16,000 square km. Water depths range from 0
to 4000 m. Thexe are up to 5.5 km of middle Bocene and younger strata. The
Middleton segment ig in the Gulf of Alaska planning area.

Geclogic and Geographic Boundaries-- The Contact fault and anticlines of
the central shelf bound the Middleton segment on the north. To the northwest,
deformed Tertiary rocks of the Prince William Terrane crop out in Prince
William Sound and on Montague Island. fThe continental slope bounds the basin
on the south. In the east and southeast, the northeagt-trending Kayak-
Meutian subduction 2zone (upper plate to the northwest) bounds the Middleton
segment. The Pinnacle fault forms the northeastern boundary.
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Figure 51. Middleton segment structure contours and trends on a seismic
horizon in approximately Pleistocene strata. Contour interval 0.5 km.
From Bruns, 1982a.
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Basin ghape—- Offshore, four small subbasins combine to form a northeast
trending, arcuate (convex to the southeast) basin that is deepest in the
southwest and is truncated to the south and east (Plate 1). Before the
subbasina developaed there existed a single seaward-thickening basin,

Structural Geology— Some of the anticlines and thrust faults separating
the subbasins are oriented perpendicular to the northeast trends of the Kayak
zone (thrust faults) and the Aleutian subduction 2one. 7This deformation may
have resulted from subduction of two blocks of different thicknessez, the
Yakutat block {continental crust) in the east and oceanic crust in the west.

Recently formed structures include young, growing, asymmetric anticlines
that are fault bounded on their southern sides.

The Ragged Mountain fault (a northeast- to north-trending thrust fault
located along the northwest side of the basin) thrusts deformed early Textiary
rocks of the Orca Group over younger rock& to the south,

The northwest-trending Pilnnacle fault, located along the northeastern end
of the bagin, has 4 km of Neogene sediment on its southern side overthrust by
poorly reflecting (early Tertiary Orca Group?) rocks on its northern side.

Basemsnt-- Acoustic basement is formed by the Paleocene Orca Group and
Eocene plutonic rocks. Crustal basement, inferred from tectonics, 1s the
subducting (accreting?) Yakutat block, plutonic rocks, or oceanic crust
(seaward of the Yakutat block).

Basin Type-— The Middleton segment 1s part of a forearc basin,
Stratigraphy-- Grain size in Paleocene Oxrca Group rocks decreases to the
gouth. Coarse-grained units include Orca Group conglomerates. These

conglomerates have been Interpreted as submarine fan feeder-channel
deposits. The upper part of the Oligocene Redwood Formmtion alsc includes
coarse—grained units.

Prior to the formation of the subbasing, a seaward-thickening section was
presant, Younger units that £ill the subbasins are lens or wedge shaped.

Submarine mafic volcanic rocke arxe pregent in the Poul Creek Formation
(late Eocene-early Miocene) and in the Orca Group (Paleocene-early Eocene).
Orca Group strata also include tuffaceous beds.

Granitic rocks of Eocene age give K/Ar ages of 53.5 to 50.5 Ma (Winkler
and Plafker, 1981).

Deformation in many areas is contemporaneous with depositon. Late
Pleistocene tilting, faulting, and uplift resulted in the formation of
Middleton Island, a shelf adge high.

In some areas, Orca Group rocks are metamorphosed to zeolite, prehnite-
pumpellyite, and lower greenschist facies.

Pramipnent Seismic Horisons-- Two prominent horizons present in the
Middleton segment have been designated the "M1®™ and "M2" horizons (Figure
52), M1 is a mid-upper Plaistocene(?) unconformity. M2 is an unconformity
underlain by an early Miocene or Paleogene seguence and overlain by latest
Miocene beds (ca, 6.5 Ma),

Pleigtocene rocks in the interval batween M1 and the seafloor, eguivalent
to the Yakataga Formation onshore, have gmeismic velocities of 2.2 to 3.2
km/sec. Velocities of 4,5 to 4.9 km/sec¢c are recorded from rocks between the
M1 and M2 horizons,

Gravity-- Free-air gravity data is published in Burkhard and others,
1980a, b.

Magnetics~-~ A magnetic lineament map has been published by Schwab and
others, 1980.

Petroleum Geology—— Late Bocene to early Miocene Poul Creek and Redwood
Pormations contain potential source rocks. The Orca Group (Paleocene-early
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Eocene) is highly deformed and has negligible resource potential.
and Other Illustrationg-— Structure-contour and location maps, along

with seismic profiles, appear in Brunsg, 1982a. Stratigraphic columns are
presented by Winkler and Plafker, 1981.

Other Information-- The stratigraphy of adjacent onshore areas is complex
(Pigure 53).

References-— For more detailed information see Bruns, 11982a, 1985;
Burkhard and othera, 1980a, b; Naugler and Wageman, 1973; Schwab and others,
1980; and Winkler and Plafker, 1981,

YAKATAGA SEGMENT, GULF OF ALASKA TERTIARY PROVINCE

Ganeral Informstion--~ The Yakataga segment is located between lat. 59°
and@ 60°30'N., long. 141° and 145°W. It has an area of 15,000 sguare km in
water dapths up to 4000 m. This area contains up to 7 km of Rocene and
younger sedimentary fill. It is part of the Gulf of Alaska planning area.

Gaologic and Geographic Boundaries— The northern margin of the Yakataga
segment is8 formed by the east-trending Contact and Chugach-5t. Eliag thrust
faults (Figure 54). Rayak Island and the northeast-trending Rayak thrust zone
(upper plate to the northwest) border the segment in the northwest. The
Middleton segment lies west of Yakataga, beyond the southwest-trending Kayak-
Aleutian subduction gone. Khitrov ridge forms the southern boundary of the
Yakataga segment. The Yakutat segment is east and southeast of the Yakataga
segment; the two segments are geparated by Pamplona spur, a northeast-trending
zone of thruet faults that have upper plates to the northwest. BAlso located
along the southeastern boundary of the segment is the pre-Pliocene, west-
northwast ¢trending, left-lateral Transition fault. Icy Bay 1is located
northeast of the basin,

Basin shape— The segment consists of several small, elongate subbasins
with thrust faults along their northwest sides.

Structural Geoloqgy-—- Broad, doubly-plunging, northeast~ or east-trending,
agymmetric anticlines have high-angle thrust faults on their seaward sides.
There are antithetic faults on the north or northwest flanks of the
anticlines. Northwest~southeast compression has resulted in 2-4 km shortering
in this segment (Bruns and Schwab, 1983). Deformation has been less intense
offshore than it has onshore. Three structural zones are oriented parallel to
the shoraeline, Near shore there has been continucus deformation throughout
the Cenozoic, The age and intensity of deformation decreases seaward.

Sedimentation, subsidence, and uplift rates on the order of 1000 m/m.y.
(locally aas high as 10,000 m/m,y.) have been measured for the latest 4300 year
period.

There has been recent reactivation of some older structures.

Basemgnt-- Eocene (50-35 Ma) basaltic rocks form the acoustic basement.
Crustal basement consists of Bocene basaltic rocks of the northwest part of
the Yakutat block. In the southwest, oceanic crust (36 to 42 Ma) underlies
Khitrov Ridge.

Basin Type-- The Yakataga segment is a transform margin basin located
near the junction of transform and convergent margins.
Stratiqraphy-— Coarse-grained units include conglomerates in the Yakutat

Group, in unnamed Paleocene-Eocene rocks, in the Kulthieth Formation, and in
the Yakataga Formation.
Volcanism includes Eocene basalts of the Yakutat block (55 to 50 Ma),
Praminent Seismic Horizons—-- There are four prominent seismic horizens in
the Yakataga segment: "“A", °"B", "C", and "D" (Figure 55). Horizon A is a
middle Pleistocene unconformity on the tops of the basin anticlines. Horizon
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Data from Bruns and Schwab, t983
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YAXATAGA SECHENT Data from Stonely, 196); Plafker,
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B is an early Pleistocene horigon, Horizon C is a late Pliocene (about 3.5
Ma) non-depositional unconformity. Horizon D {(middle Miocene to early
Pliocene?) occurs at the base of the Yakataga Formation,

Gravity-— A map of free-air gravity data has been published by Burkhard
and others, 1980b.

Nagnetics—- Magnetic lineaments are discussed in Bruns and Schwab (15983)
and in Schwab and others (1980). Schwab and Bruns (1979) pregent a residual
magnetlc map. neromagnetics are presented by Taylor and O'Neill (1974).
Palecmagnetic results ara discussed in Gromme and Hillhouse (1981) who locate
the Chugach terrane at lat., 38°N. plus or minus 10° between 39 and 43 Ma.

Petroleun Gesology—— The geothermal gradient ranges from 10 to 30°C/kam and
iz highest in the northern and northeastern parts of the basin.

There 1is poor to negligible source potential in late Cenozolc strata
{Bruns, 1982a). The aligocene-Miocene s8ection is immature, an inadaquate
source.

Excellent trap potential axists in numerous large anticlines (Bruns,
1982a), petroleum seeps occur in adjacent onshore sgtructures. Reservoir
potential is poor to negligible.

Maps and Other Illustrations—— See Bruns and Schwab (1983) for location
and structure-contour maps, seimmic profiles, and crogs sections. Structure-
contour maps and cross sections also appear in Bruns, 1982a, Sea Plafker
(1971) for stratigraphic columns.

Dagree of coverage—— There have been more than ten wells drilled offshore
and more than 50 wells drilled onshore. There is complete coverage by
multichannel reflections seismic data with 10 km line spacing. Seismic
refraction data 1is presented in Bayer and othera, 1976. Sections from
eguivalent strata onshore (Figure 56) have been described by Stonely (1967)
and Plafker (1971}.

other Information—— There is faunal evidence for origin of the Yakutat
block at lat, 40°N., near the present location of California (Bruns, 1983).

References~- For more detailed information see Brunsg, 1985; Bruns and
Schwab, 1983; Bchwab and others, 1980; Naugler and Wageman, 1973; Schwad and
Brunsg, 1979; Burkhard and others, 1980b; Plafker, 19715 Stonely, 1967; Winkler
and Plafker, 1981; Taylor and O'Neill, 1974; Gromme and Hillhouse, 1981; and
Bayer and others, 1978.

YAKUTAT SEGNENT, GULP OF ALASKA TERTIARY PROVINCE

General Information— The Yakutat segment of the Gulf of Alaska Tertiary
province is located at lat. 58" to 60°30'N., long. 137° to 143°W (Figure
57). It has an area of 35,000 square km in water depths of up to 2800 m,
More than 9 km of Cenozolc sedimentary sgtrata underlie the area (Plate 1,
Figure 58). Tha Yakutat segment is part of the Gulf of Alaska planning area.

Gaologic and Geographic Boundaries-- The east-trending Chugach-St. Elias
thrust fault lies north of the Yakutat segment. In the northwest and west are
Icy Bay and the Pamplona gzone, a northeast-trending zone of upper-plate-to-
the-northwest thrust faultg, The Pacific Ocean basin lies to the southwest
and south. The west-northwest trending leftr—lateral Transition fault
truncates the Paleogene section at the continental slope, Southeast of the
Yakutat segment is the Southeastern Alaska segment of the Gulf of Alaska
Tertiary province. The Fairweather fault, a northwest-trending right-lateral
fault, lies east and northeast of the Yakutat segment.

Basin Shape-- There are two offshore basins, one in the eastern part of
the Begment and one in the western part, Their major axes parallel the
coast, The eastern basin is elongate along a northwest—-southeast trend with
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the thickest section in its northern part, The wastern basirn is alongate
along a west-northwest to east-southeast trend with the thickest section on
the landward side.

Structural Gealogy-—— Fairweather Ground is a west~northwest-trending
gtructural high at the shelf edge that is cored by rocks of Mesozoic to early
Tertiary age. &ince "D" time (late Miocene or Pliocene) it has been uplifted
more than 2 km with the fastest uplift occurring in the Plic-Pleistocene;
Neogene sediments onlap its landward side.

The north~northwest trending Dangerous River zone separates the eastern
and western basins. Acoustic basement shallows more than 2 km along the
Dangerous River zone. Paleogene strata of the western basin are truncated by,
or onlap, the Dangerous River zone. Folding and faulting are present in basin
sediments adjacent to the zone's northern end.

In the eastern basin, dips are generally toward the basin axis. The
pasin £ill is deformed near the up-to-the~northeagt Lituya fault zone that
parallels the coast near Lituya Bay.

Minor deformation occurred prior to the late Miocene or Pliocene in the
western basin.

Basement— Yakutat block basaltic rocks (Eocene) with sedimentary
interbeds form the acoustic basement beneath the western basin. Acoustic
basement beneath the eastern bagsin is made up of rocks of the Yakutat
Formation.

Crustal basement is inferred to be oceanic west of the Dangerous River
zone and transitional east of the zone,

Basin Type—- A transform margin during the Neogene, the Yakutat segment
may be underlain by dispersed remnants of a Palecgene pagsive margin sequence,
the "Yakutat block."

Stratigraphy-- Coarse-grained units include Plio-Pleistocene tillites and
glacial marine deposits (Pigure 59).

Paleogene units 4in the western basin thicken to 5 Jm about 65 Jm
southwest of Yakutat and then thin farther to the southweat. Neogene units in
both hasine thicken shoreward.

Prominant Seimmic Horisons-- Thare are three prominent seismic horizons,
*D", "E", and "P", in the Yakutat segment (Figure 58). Horizon D is of late
(?) Mlocene age and forms a widespread unconformity at the base of the
Yakataga Formation. BHorizon E is locally an unconformity that is probably of
middle Oligocene age. Horizon F, at the top of the acoustic basement, is
probably of early Eocene age and is locally an unconformity.

Sediments above horizon D thicken landward and may onlap D, The seguence
between horizons D and E onlaps horizon E in the seaward parts of the basins,
but they are concordant claser to shore. The sequence between horizons E and
F thickens seaward.

Gravity-— See BEruns (1982b) and Burkhard and others (1980a, b) for
gravity data.

Magnetica— See Bruns (1982b) and Schwab and others (1980) for magnetics
data. '

Petroleum Geclogy-— The geothermal gradient is 20 to 30°C/km, Values for
vitrinite reflectance range from 0.3 to 0.6%. Paleogene dredge samples from
the elope are marginally mature.

Diagenetic features include deformation of sgoft sediment grains,
formation of carbonate, esilica, zeolite, and chlorite cements or grain
overgrowths, Some secondary porosity has developed locally.

Maps and Ocher Illustrations— See Bruns (1982a, b) for location,
isopach, and structure maps and for seismic profiles. Cross sections and
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stratigraphic columns are also shown in Bruns, 1982b, Stratigraphic columns
appear in Plafker, 1971.

ree of qoverage-—- The area is covered by a grid of multichannel
selgmic reflection lines with 25 to 50 km spacing, Several wells penetrate
Cretaceous units., There are dredge samples from sites spaced about every 25
km. Pour core holes were drilled offshore.

References-— For more detailed information see Brunsg, 1982a, b, 1983,
1985; Bruns and others, 1981; Burkhard and others, 1980a, b; Plafker, 1971;
Platker and others, 1980; Schwab and others, 1980; Stonely, 1967; and Keller
and others, 1984.

SOUTHEASTERN SEGMENT, GULF OF ALASKA TERTIARY PROVINCE

General Information-- The Southeastern segment of the Gulf of Alaska
Tertiary province is located at lat. 54° to 58°N., long. 132° to 131°W (Figure
60), It has an area greater than 25,000 square Jm in water from 0 to 2400 m
deep. The sedimentary section in this segment contains up to 5 km of Neogene
strata., The Southeastern segment is part of the Gulf of Alaska Planning area.

Geologic and Geographic Boundarjes-~ Cross Sound ig north of the
Southeastern segment, The continental slope forms the northwestern, western,
and southwestern boundaries of this segment. Dixon Entrance and the U.S.-
Canada border form a political boundary along the southern side of the
basin, The northwest-trending, left-lateral Fairweather fault forms the
southeastern margin of this segment. To the east is the Chatham Strait fault.

Basin ghape-~ Two north-south trending, elongate subbasins are separated
by the Fairweather fault 2one. The eagtern subbasin thickens toward the
Fairweather fault, the western subbasin thina seaward.

Structural Geology-- Folds and faults are associated with splays of the
Queen Charlotte-Fairweather fault system, These include two zones of en
echelon structures.

Folds at the base of the slope are probably Quaternary. The magnitude of
folding decreases to the north. There is only minor deformation from Chathan
Strailt to Sitka; the strata are undeformed from Sitka north to Cross Sound.

Abyssal strata onlap the margin near Cross Sound.

Basement-- The acoustic basement is highly consolidated, probably similar
to Mesozoic and Paleogoic rocks exposed onshore.

Crustal basement 13 inferred to be oceanic crust outboard of the Queen
Charlotte~-Fairweather fault and Meso20ic and Paleozoic continental crust
inboard of the fault.

Bagin Type-~ The BS5outheastern segment of the Gulf of Alaska Tertiary
province developed on a narrow transform margin.
Stratigraphy-- In the eastern subbasin, the gedimentary units thicken

towards the Pairweather fault. Sedimentary units thin seaward in the western
subbasin,

Quaternary volcaniam onshore may be reflected in sedimentation offshore.

Prominent Seismic Horizons-- There is a prominent seismic horizon at the
top of the acoustic basement (Figure 61),

Gravity-~ See Bruns and others (1381) for gravity data.

Magnetics-- See Bruns (1982a) for a location map, seismic profiles, and
cross sections.

Petrolem Geology-— A reconnaissance multichannel seismic reflection grid
with 25 to 50 kmn line spacing covers the area,

Raferences— For more detailed information see 8runs, 1982a; and RBruns
and others, 1981.
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PACIFIC OCEAR SEGMENT IN THE GULF OF ALASKA

General Information— Sediment filling the Pacific Ocean basin in the
Gulf of BAlaska is thickest along the base of the continental slope and thins
seaward. The greatest thickness of sedimentary strata is 6 km, deposited
seaward of the Yakutat segment, Off the Southeastern segment the secticn is 3
to 4 km thick and strata are 2 to 3 km thick seaward of the Middleton ang
Yakataga segments (Figure 62). These Bections occur where water depths are
1600 to 4000 m.

Geclogic and Geographic DBoundaries-- The left-lateral Transition fault
and the base of the slope lie north of the Pacific Ocean segment. To the west
15 the convergent margin of the Aleutian trench., In the south the section
thins to 2 km in the firast 60 km seaward from the base of the slope.

East of the Pacific Ocean segment is the right-lateral transform margin
and the base of the sglope.

Basin Shape-- The main depocenter is elongate parallel to the coast and
the strata thin seaward.

structural Geology-- Anticlines at the base of the slope developed during
Pliocene and Pleistocene time.

Baseament-- Basement is Oligocene oceanic crust.

Bagin Type-- The basin is a filled trough or trench.

Stratigraphy-- strata £illing the trough probably include turbidites and
pelagic and hemipelagic sediments. Coarse-grained units include turbidite
sands., Pre-Pliocene strata are thickest at the base of the glope and thin
seaward.

Prominent Seismic Horizxamng-— Three prominent horizons are degignated
“A1®, "a2", and "A3" (Figure 63). Horizon Al is lies at the base of the
Pleistocene sgection, Horizon A2 1is inferred to lie at the base of the
Pliocene section. Horizon A3 is on oceanic crust (Bruns, 1982b).

Gravity-- See Bruns and others (1981) for gravity data.

Petroleum Geology-- The geothermal gradient is low (Bruns, 1582a).
Source rocks are probably immature (Bruns, 1982a). Traps are present at the
base of the slope, but not seaward of the slope (Bruns, 1982a).

Degree of Ooverage— A few multichannel and several =single-channel
seiemic lines cover the segment,

othey Information-- Off southeastern Alaska, Baranof fan fills a trough
(trench?) with 5 km of sediment.

References-- For more detailed information see Bruns, 1982a and b; Bruns
and others, 1981; and Burkhard and others, 1980a and b.

QUEREN CHARLOTTE BASIN

General Information—— Queen Charlotte basin 1is located in Canadian
territory at lat, 52°N., long. 131°W (Fiqure 64)., It has an area of 35,000
square xm, The basin filling strata are exposed onshore and extend into water
depths of 1000 m offshore, Water depths over most of the basin are less than
200 m. ‘The basin contains up to 5 km of upper Tertiary fill and more than 5
km of Mesozoic and middle Tertiary strata.

Geclogic and Gaographic Boundaries—- North of Queen Charlotte basin is
Dixon Entrance and the U,S. - Canada border. The Queen Charlotte Islands and
the right-lateral Sandspit fault lie northwest of the basin. West of the
basin is the right-lateral Queen Charlotte fault., A ridge-~tranaform—trench
triple junction occurs southwest of the basin. Vancouver Island is south of
Queen Charlotte basin. To the east lie the coagt mountains metamorphic
complex and the coastal crystalline belt of mainland British Columbia.

Bagin ghape— The basin is elongate along a northwest-southeast trend,
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400 km long by 100 )m wide, A narrow strip of Tertiary sediment along the
western margin of the Queen Charlotte Islands is scometimes considered part of
the Queen Charlotte basin as it connects to the main part of the basin in the
south.

Structural G@aology— There are three large northwest-trending zones of
right-glip faulting: (1) the Sandspit fault was active majnly 1n the
Cretaceous but shows evidence for movement as recent as 1929, (2) the Rennell
Sound-Louscoone fault zone was most active in the early Cretaceous, and (3)
the Queen Charlotte fault zone that is currently active. Bach of these faults
dips steeply to the northeast and has a dip-slip component that is down to the
east. Smaller faults that cut upper Eocene and younger strata trend
northeast, Tertiary sediments have been gently folded.

Basemént-- Acoustic and magnetic basement may be an early Tertiary
volcanic unit. This unit is probably underlain by older sedimentary rocks in
some areas, Basement includes the rocks of the Mesozoic volcanic belt and
Paleozolic intrusives, Crustal basement is continental,

Bagin Type-- Queen Charlotte basin is a transform margin basin inboard of
the active transform fault, It may have been a forearc or intra-arc basin
earlier in its history.

Stratigraphy— Upper Tertiary facles change from predominantly marine in
Queen Charlotte Sound to non-marine farther north (Figure 65), Sediments on
the western side of Queen Charlotte Island thicken eastward. This eastward
thickening is particularly well developed in Miocene sediments that onlap the
basement (Shouldice, 1971).

Volcanic rocks includes those of the Early Cretaceous Longarm Formation
and 2 km of early Tertiary subaerial basalt and rhyolite of the Masset
Formation. Arc type volcanism ended in the Pliocene, Plutonism occurred in
the middle Jurassic and early Tertiary.

Metamorphism in the coastal mountains of British Columbia occurred during
the Cretaceous.

Prominent Seismic Worxizons-— Prominent seismic horizons include a pre-
upper Miocene unconformity and the top of the Tertiary volcanic sequence.
There is regional evidence for an unconformity at about the base of the
Pliocene.

Gravity— A gravity model and comparison of gravity derived thickness
maps with isopach maps derived from seismic data is presented by Chase and
others, 1975. The model suggests older sedimentary rocks underlie the early
Tertiarxy volcanic sequence.

Magnetics-- An aercmagnetic map and regional magnetic map appear in
Shouldice, 1973, Broad anomalies within the basin relate to the depth of the
early Tertiary volcanic sequence (Shouldice, 1573).

Petroleum Geoclogy—— Numercus sandstone unitg are present in the Tertiary
sequence. O0il stained sandstone wag drilled in one well (Figqure 65).

Shouldice (1973) says it is not possible to correlate from one drill hole
to another on the basis of lithologies or log characteristics.

Hapa and Other Illustrations—— See Shouldice (1973) for location and
isopach maps, seismic profiles, cxoass sections, and stratigraphic columns,

Dagres of coverage— Coverage includes seismic reflection data and well
data from 14 wells. Of these, 6 are onshore on the northeastern Queen
Charlotte Islands and 8 are offshore east and southeast of the Queen Charlotte
Iglands.

Othar Information—- Pronounced topograhic relief exists at the top of the
Tertiary volcanic mequence (Shouldice, 1973).

References-- For more detailed information see Chase and others, 1975;
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Figure 64. Isopach map of low velocity (Tertiary?) sediments,
Queen Charlotte basin. Contour interval 5000 feet. From
Shouldice, 1973.
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Shouldice, 1971, 1973; and Stacey, 1975,
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APPENDIX

KEY TO LITHOLOGIC SYMBOLS USED ON BASIN HISTORY DIAGRAMS

Sedimentary rocks

===2| mudstone/claystone

shale

carbonaceous shale

siltstone

sandstone

=wusil conglomerate

3| breccia
MG r
M -

T

1 1 imestone

sandy 1imestone

“T-14 oolitic limestone

@ chert

dolomite

Igneous rocks

mafic volcanic

felsic volcanic

tuff

intrusive

Metamorphic rocks

_AZ high grade metamorphic
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