
This article was downloaded by: [University of Montana]
On: 05 April 2015, At: 18:41
Publisher: Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number:
1072954 Registered office: Mortimer House, 37-41 Mortimer Street,
London W1T 3JH, UK

Marine Geotechnology
Publication details, including instructions for
authors and subscription information:
http://www.tandfonline.com/loi/umgt19

Tectonic setting of the Gulf
of Alaska
P. D. Guptill a , G. E. Brogan a & T. Turcotte b
a Woodward‐Clyde Consultants , Orange,
California
b Woodward‐Clyde Consultants , San Francisco,
California
Published online: 23 Dec 2008.

To cite this article: P. D. Guptill , G. E. Brogan & T. Turcotte (1981) Tectonic
setting of the Gulf of Alaska, Marine Geotechnology, 4:3, 223-241, DOI:
10.1080/10641198109379824

To link to this article:  http://dx.doi.org/10.1080/10641198109379824

PLEASE SCROLL DOWN FOR ARTICLE

Taylor & Francis makes every effort to ensure the accuracy of all
the information (the “Content”) contained in the publications on our
platform. However, Taylor & Francis, our agents, and our licensors
make no representations or warranties whatsoever as to the accuracy,
completeness, or suitability for any purpose of the Content. Any
opinions and views expressed in this publication are the opinions and
views of the authors, and are not the views of or endorsed by Taylor
& Francis. The accuracy of the Content should not be relied upon and
should be independently verified with primary sources of information.
Taylor and Francis shall not be liable for any losses, actions, claims,
proceedings, demands, costs, expenses, damages, and other liabilities
whatsoever or howsoever caused arising directly or indirectly in
connection with, in relation to or arising out of the use of the Content.

This article may be used for research, teaching, and private study
purposes. Any substantial or systematic reproduction, redistribution,

http://www.tandfonline.com/loi/umgt19
http://www.tandfonline.com/action/showCitFormats?doi=10.1080/10641198109379824
http://dx.doi.org/10.1080/10641198109379824


reselling, loan, sub-licensing, systematic supply, or distribution in any
form to anyone is expressly forbidden. Terms & Conditions of access
and use can be found at http://www.tandfonline.com/page/terms-and-
conditions

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
M

on
ta

na
] 

at
 1

8:
41

 0
5 

A
pr

il 
20

15
 

http://www.tandfonline.com/page/terms-and-conditions
http://www.tandfonline.com/page/terms-and-conditions


Tectonic Setting of the Gulf of Alaska

P. D. Guptill
G. E. Brogan
Woodward-Clyde Consultants
Orange, California

T. Turcotte
Woodward-Clyde Consultants
San Francisco, California

Abstract The Gulf of Alaska is a seismically active area within
which the boundary between the Pacific and North American plates is
located. This active boundary has evolved through a series of shifts
from north to south as successive blocks of continental crust were
moved into southern Alaska. The present plate boundary includes
dominantly strike-slip faulting in the southeastern gulf along the
Fairweather and Queen Charlotte fault systems, a complex transition
zone of thrust faulting combined with strike-slip faulting in the eastern
gulf, and thrust faulting along the Aleutian megathrust in the western
gulf. The faults along this complex plate boundary historically have
been the sources of major earthquakes in this area; future earthquakes
associated with these faults will be of major importance to the de-
velopment of natural resources offshore and onshore in the Gulf of
Alaska area.

Introduction

The Gulf of Alaska is presently a prime target for offshore petroleum
exploration. Unfortunately, the gulf contains many natural hazards,
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224 P. D. Guptill, G. E. Brogan, and T. Turcotte

among which earthquake-related hazards are paramount. The potential
severity of earthquakes to man-made offshore and onshore facilities,
and the potential environmental impacts of petroleum development,
demand particular care in design of facilities. The challenge of safe
designs must be met in synergistic efforts between design engineers,
geologists, and seismologists. One major task is for geologists and
seismologists to identify the sources of future earthquakes, and to define
them adequately so that engineers can accommodate earthquake effects
within their designs.

In the Gulf of Alaska, the general behavior of major seismic sources
has been defined from historic interpretation of earthquakes and relative
plate motions at the active plate boundary. By evaluating the active
tectonics of the Gulf of Alaska, we can understand and predict the
general behavior of known seismic sources; this information can be used
in developing seismic design considerations. In addition to known
seismic sources of the gulf, other sources may be present, especially
offshore. This paper summarizes the active tectonics of the Gulf of
Alaska as presently known.

Tectonic Setting

Major seismic activity in southern Alaska is associated with the inter-
action of the Pacific and North American plates along the Aleutian
Trench and eastern Gulf of Alaska. In southern Alaska, the boundary
between the plates is characterized by two distinctly different styles of
tectonic deformation. Along the Alaskan panhandle and eastern Gulf of
Alaska north of the Queen Charlotte Islands, the two plates are sliding
past each other along major right-lateral strike-slip fault systems.
Plafker et al. (1978) have identified the Fairweather and Queen Char-
lotte Island fault systems as locations of major late Cenozoic dextral
faulting, although a complex plate boundary history is suggested be-
tween the continental slope on the west and the Denali Fault system on
the east (Figure 1).

The western Gulf of Alaska has developed during a complex history
of plate convergence. Geologic evidence, seismicity, and the geomor-
phic expressions of recent faulting along major faults indicate that the
active plate boundary has shifted from interior Alaska southward to the
present Aleutian Trench, with the Kodiak Shelf adjacent landward areas
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Tectonic Setting of the Gulf of Alaska 225

After Naugter and Wageman, 1973

FIGURE 1. Schematic map of Alaska showing the Transition Zone and major
tectonic features along the Pacific-North American Plate boundary.

(Figure 2) within the upper plate. The tectonic deformation resulting
from boundary shifts is evident more than 400 km northeast of the
present plate boundary. At the present plate boundary (the Aleutian
Trench), the principal stresses are compressional, causing underthrust-
ing of the Pacific Plate beneath the North American Plate north of the
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226 P. D. Guptill, G. E. Brogan, and T. Turcotte
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'c~* located, dotted where concealed or

questionable. Arrows indicate rela-
tive displacement.

—r-i— Submarine surface fault or scarp
recognized from geophysical
data. Hachures on downthrown
side of fault.

_JLJL. . . Thrust fault, dashed where approxi-
mately located, dotted where con-
cealed or questionable. Barbs indi-
cate relatively upthrown side of
fault.

• Volcanic centers. Quaternary
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K 3 '
—I Line of cross-

section.

50 Nautical Miles

100 Kilometers

25 0 50 Statute Miles

FIGURE 2. Tectonic elements of the Kodiak region.
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Tectonic Setting of the Gulf of Alaska 227

trench. The upper plate is only about 5 to 10 km thick near the trench;
locally it is disrupted by the strain of compression and tension that has
resulted in complex faulting on the continental shelf. Figure 3 is a
schematic cross-section illustrating the complexity of the deformation in
the upper plate.

CRUST

Lithologic contact, dashed where inferred.

— •^-=— Fault, dashed where inferred. Single and
double-sided arrows represent the relative
component of displacement inferred for
this cross-sectional orientation.

1 Alaska Peninsula

2 Shelikof Strait

3 Kodiak Island

4 Kodiak Shelf

5 Continental Slope

6 Abyssal Plain

25 0 25 50 100 Kilometers

S t a t U t < J M i ' M

Vertical Scale Equals Horizontal Scale

NOTE: Structures at depth are inferred.

See Fig. 2 for location of section.

FIGURE 3. Regional tectonic cross-section of the Kodiak region.
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228 P. D. Guptill, G. E. Brogan, and T. Turcotte

The compressive nature of the western Gulf changes in the northern
gulf and interior Alaska to strike-slip faulting in the eastern gulf. The
change in style of faulting occurs in an area referred to as the transition
zone, where both strike-slip and reverse-slip faulting occur, and the
plate boundary is not clearly defined by the known surface geology or
seismicity data (Figure 1). The transition zone, however, includes the
Denali Fault, the Chugach-St. Elias faults and structures in the northern
Gulf of Alaska (Figure 4). The northern Gulf of Alaska is most impor-
tant in the overall tectonic framework of southern Alaska because it
contains two major tectonic elements of the transition zone, which
directly facilitate the change from underthrusting to strike-slip faulting.
These elements include the probable continuation of the Aleutian
Trench faulting across the continental shelf through the Icy Bay-
Pamplona Ridge trend to the strike-slip faults of the eastern Gulf of
Alaska, and oblique underthrusting of the Shelf Edge structure (Figure
1).

Western Gulf of Alaska

The Aleutian volcanic arc lies west of the transition zone with Kodiak
Island, the Kenai Peninsula, and the continental shelf forming the
southern edge of the North American Plate (Figure 1). The Alaska
Peninsula appears to be along a landward continuation of the Aleutian
Islands, as indicated by a volcanic arc that extends inland beyond Cook
Inlet. The volcanic arc is characteristic of a subduction zone, which is
evidenced by an inclined seismic zone (a Benioff zone). Approximately
forty active volcanos have been identified along this volcanic arc
(Coats, 1962). The Aleutian Trench is well defined bathymetrically
southwest of Kodiak Island, and becomes a broad bathymetric low,
which continues northeast of Kodiak Island. That bathymetric low is
interpreted as the present location of the Aleutian Trench plate interac-
tion (Figure 2). An older boundary or trench, roughly paralleling the
trend of the Alaska Peninsula and Alaska Range, is defined by a belt of
Cretaceous turbidites and volcanic detritus from the tip of the Alaska
Peninsula, northeast through Kodiak Island and the Kenai Peninsula
(Moore, 1972). The trend marks the position of a Cretaceous trench,
which through accretion became part of the modern upper plate during
early Tertiary (Moore, 1972) (Figure 1). Fisher and Magoon (1978)
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Tectonic Setting of the Gulf of Alaska 229
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FIGURE 4. Tectonic elements of the Gulf of Alaska region.

summarize data describing the positions and relative ages of shifts of the
boundary from the boundary described by Moore (1972) to the present
Aleutian Trench. The accretion of thick sediments on the edge of the
older trench may have caused the trench to migrate southward, forming
a very broad, decoupled thin upper plate which now includes Kodiak
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230 P. D. Guptill, G. E. Brogan, and T. Turcotte

Island, the Kenai Peninsula, and the adjacent outer continental shelf
(Figure 2).

The Kodiak shelf includes an area approximately 70 to 150 km wide
and 600 km long immediately adjacent to the Aleutian Trench. It
extends from the Chirikof Island northeastward to Montague Island.
The proximity of the area to the Pacific-North American Plate con-
vergence at the Aleutian Trench subjects the shelf to deformation that is
reflected in the local geology of shelf structures and in the historic record
of earthquakes. It is clear from geologic and historic observations that
the Kodiak shelf is in one of the most highly active tectonic environ-
ments in the world, and large earthquakes will continue to occur there in
the future.

The seismicity cross-sections shown in Figures 5, 6 and 7 (see also
von Huene and Shor, 1969) indicate that the Benioff zone lies at depths

DISTANCE ALONG SECTION, km
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EXPLANATION
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SOURCE: NOAA Hypocenter Data File, 1938-1975

FIGURE 5. Seismicity cross-sections showing the Benioff zone in the Kodiak
region.
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Tectonic Setting of the Gulf of Alaska
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FIGURE 6. Seismicity cross-sections showing the Benioff zone in the Lower Cook
Inlet region.

of between approximately 20 to 70 km beneath the Kodiak shelf and
Kodiak Island. The shallower seismicity and the known structure of the
continental shelf and slope suggest that the plate interaction is not a
simple megathrust under the Kodiak shelf, but that the entire shelf is in a
zone of crustal shortening; major crustal deformation is present in the
Deformed Zone (Figures 2 and 3) of the southern coast of Kodiak Island
and the area from the edge of the shelf to the base of the continental slope
(von Huene, 1972; von Huene et al., 1976).

At the shelf edge, the shelf sediments are arched upward. This
arching is either in response to underthrusting of the Pacific Plate
beneath the continental shelf (von Huene, 1972) or to the rebound of the
lower density crustal material being subducted. Shoreward from the
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DISTANCE ALONG SECTION, km

Ul 100

160

160

KODIAK SECTION K1-K r

LOWER COOK INLET SECTION L3-L3. .

EXPLANATION
Magnitude Range
O 8.0-8.9
O 7.0-7.9
O 8.0-6.9
O B.0-6.9
O 4.0-4.9

? 1:8-1:8

K-D-H Deformed Zone

V Volcanic Ridge

T Trench Axis

NOTE: Include! earthquakes located within 100

kilometers of the cross section line

SOURCE: NOAAHypocenter Data f i le, 1938-1975

FIGURE 7. Seismicity cross-sections showing the Benioff zone in the Lower Cook
Inlet and Kodiak regions.

arch, the shelf is down warped and arched again near the deformed zone
at Kodiak Island (Figure 2). The deformed zone appears to be a major
crustal discontinuity, although a lack of continuity between individual
surface structures has been noted (von Huene et al., 1976).

The southward migration of the subduction zone and the accretion of
sediments complicate the structure of the megathrust such that faults
may break through the upper plate. The seismicity cross-sections (Fig-
ures 5, 6, and 7) show that the position of the deformed zone corre-
sponds closely to a change in dip of the Benioff zone from near
horizontal to approximately 10-20°. This change in dip may be as-
sociated with the heavy concentration of shallow-focus earthquakes
along the line of the deformed zone and may result from the megathrust
splaying upward through the deformed zone.
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Tectonic Setting of the Gulf of Alaska 233

Sections Ku \^, L3 (Figures 6 and 7) depict a striking lack of
intermediate-depth (greater than 70 km) earthquake activity when com-
pared with seismicity to the northeast and to the southwest. This lack of
intermediate-depth earthquakes appears to be associated with an abrupt
change in the trend of the volcanic arc adjacent to the northeast end of
Kodiak Island (Figure 2), which is also associated with a change in the
dip of a lower portion of the Benioff zone. The aftershock zone of the
1964, M 8.4, Prince William Sound earthquake terminated abruptly in
the vicinity of Chirikof Island along a line almost perpendicular to the
arc. Several investigators, notably Mogi (1968), Sykes (1971), Stauder
(1972), Engdahl (1971), and Kelleher (1970), have shown that the
aftershock zones of large earthquakes occurring along the Aleutian arc
generally terminate abruptly, and that the arc appears to be segmented
into "blocks." Engdahl (1971) and Spence (1977) have found that the
ends of the aftershock zones in the western and central Aleutians
correspond to submarine canyons that are transverse to the arc, and with
offsets in the otherwise smooth curve of the volcanic arc. Spence (1977)
also found that the offsets in the volcanic line at longitudes 180° and
173° W correspond with slight changes in the dip of the Benioff zone at
depth.

The segmentation of the arc into "blocks," the dip of the shallow
Benioff zone, and the volcano-trench gap width may influence the
magnitude of earthquakes that occur at different locations along the arc.

Eastern Gulf of Alaska

The eastern Gulf of Alaska is characterized by major strike-slip faulting
from Yakutat Bay southward along the coast. The main tectonic struc-
ture in the area is the active Fairweather Fault (Figures 1 and 4), which
ruptured for its entire known length during the 1958, Magnitude 7.9,
Yakutat earthquake. The fault is parallel to the direction of Pacific Plate
motion relative to the North American Plate. From teleseismic data, the
focal mechanism of the 1958 earthquake has been determined to be
right-lateral strike-slip (Stauder, 1960). At the south end of the Fair-
weather Fault, where it projects offshore near Cross Sound, it is inter-
preted to connect with the Queen Charlotte Fault. The Queen Charlotte
Fault continues southward across the continental shelf and may coincide
with the edge of the continental shelf far south of Cross Sound. The
Queen Charlotte Fault is the probable source of the 1949 Queen Char-
lotte and 1972 Sitka earthquakes.
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234 P. D. Guptill, G. E. Brogan, and T. Turcotte

Inland from the Fairweather-Queen Charlotte faults, another major
strike slip-fault trends roughly parallel to the Pacific Plate motion; that is
the Denali Fault system (Figure 1). No large historic earthquakes are
known along this fault system, but clear offsets of geologic units and
abundant geomorphic evidence attest to the youthful right-lateral
strike-slip nature of these faults.

In addition to the Fairweather-Queen Charlotte and Denali fault
zones, several authors have suggested that the base of the continental
shelf west of the Fairweather Fault is an active member of the tectonic
elements governing the eastern Gulf of Alaska (Page, 1975; Plafker et
al., 1978; Perez and Jacob, in preparation). The geometric configura-
tion of the shelf edge and the tectonic plate motion require convergence
between the North American and Pacific plates along the shelf edge,
which is slightly oblique to the motion of the Pacific Plate.

Transition Zone

Available geologic data indicate that the behavior of the transition zone
between strike-slip motion to the east and subduction to the west is
complex and poorly defined. Packer et al. (1975) review several possi-
ble solutions to the problem of a transition zone, although evidence is
lacking to select a preferred model. Subsequent accumulation of
geologic data from the offshore area in the Gulf of Alaska suggests that
the North American Plate and the Pacific Plate are at least partially
decoupled in the Gulf of Alaska at the shelf edge (Page, 1975; Bea,
1976), as well as along the Fairweather Fault. The resultant strain in the
northern Gulf of Alaska is characterized by oblique slip, likely on a
continuation of the Aleutian Trench structure across the continental
shelf to Icy Bay (Figure 4). These shelf structures are interpreted to
represent southernmost tectonic elements in the transition from the
compressional environment in the western gulf to strike-slip plate mo-
tions in the eastern gulf.

The existence of the transition zone has been inferred by seismologi-
cal studies, but a complex picture emerges from these data. Stauder and
Bollinger (1966) showed that the aftershocks of the 1964, M 8.4, Prince
William Sound earthquake in the Kodiak Island area all had focal
mechanisms compatible with a low-angle thrusting in a northwesterly
direction, which is associated with subduction of the Pacific Plate
(Figure 8). To the east, at Prince William Sound, the focal mechanisms
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Tectonic Setting of the Gulf of Alaska 235

156 g 152" 148°

58"

KODIAK ISLAND REGION

58°

54°

156° 148C

FIGURE 8. Focal mechanisms of aftershocks in the Kodiak Island region following
the great Alaska earthquake of March 27,1964. Shaded areas represent compression;
arrows represent horizontal compressive stress orientation. (After Stauder and Boll-
inger (1966).

of aftershocks are inconsistent in orientation and mode of faulting
(Figure 9). Strike-slip faulting is combined with normal and shallow-
dipping thrust fault mechanisms in that area. The orientations of these
focal solutions vary in general conformity with the regional structural
trends, changing trend from their alignment with the underthrusting slab
in the northwest to align with the strike-slip fault systems in the east and
southeast.

Presently, the area between Prince William Sound and Icy Bay is
considered to be a seismic gap, which is an area that has not experienced
a large earthquake as recently as adjacent portions of the plate boundary.
Several large earthquakes occurred in the area at the turn of the century
(Tarr and Martin, 1912), and a recurrence of such events is apparently
now due. The St. Elias earthquake of M 7.7 in 1979 has partially filled
this gap (Lahr et al., 1979). That earthquake resulted from reverse
faulting east of Prince William Sound. Other large earthquakes should
be expected to fill the gap in the future. Because of the lack of instrumen-
tal earthquake data, seismologic studies have not been able to define the
nature of the transition zone in this area in detail.
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236 P. D. Guptill, G. E. Brogan, and T. Turcotte

154° 150° 146° 142° 138°

60

- 58°
58° -

154° 150 1461- 142"

FIGURE 9. Focal mechanisms of aftershocks in the Prince William Sound region
following the great Alaska earthquake of March 27, 1964. Shaded areas represent
compression; arrows represent horizontal compressive stress orientation. (After
Stauder and Bollinger (1966).

The onshore geology indicates a series of thrust faults in the St. Elias
area with strike-slip faults in the interior of Alaska, suggesting a struc-
tural transition from underthrusting on the west to strike-slip on the east.
The northern Gulf of Alaska contains the elements that translate the
underthrusting of the Aleutian Trench to the Fairweather Fault. Appar-
ently, the northward motion of the block west of the Fairweather Fault
is interrupted in the northern Gulf of Alaska and absorbed by a zone of
folding and underthrusting from the northern continuation of the Aleu-
tian Trench past Pamplona Ridge to Icy Bay. Although the tectonic
setting suggests a Benioff zone beneath the gulf, the lack of seismic
events makes this interpretation inconclusive at this time. This Pam-
plona Ridge-Icy Bay trend is interpreted as the relatively youthful
Pacific-North American Plate collision boundary. The Fairweather
Fault, Pamplona Ridge-Icy Bay structure, and the shelf edge structure
postulated by Page (1975) bound a relatively stable block referred to as
the Yakutat Block by Plafker et al. (1978) (Figures 4 and 10).

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
M

on
ta

na
] 

at
 1

8:
41

 0
5 

A
pr

il 
20

15
 



Tectonic Setting of the Gulf of Alaska 237

G A

IGulf of Alaskal

I 1 I 2 I 3

«* //

LEVEL

Lithologic contact, dashed where inferred.

__-=•©_ Fault, dashed where inferred. Single sided
© arrows and plus and minus signs represent the

relative component of displacement inferred for
this cross-sectional orientation.

1 Continental Shelf

2 Continental Slope

3 Abyssal Plain

NOTE: Structures at depth are inferred.
See Fig. 4 for location of section.

25 0 25 50 100 Kilometers

25 0 25 50 Statute Miles

FIGURE 10. Regional tectonic cross-section of the northern Gulf of Alaska region.

Leading Plate Edge

The northern Gulf of Alaska has been relatively unknown tectonically.
Recent research such as that by Plafker et al. (1975) and Carlson (1976)
has shown two youthful structural trends transecting the shelf; these are
along the trend through Kayak Island and along the trend through
Pamplona Ridge-Icy Bay. These trends are apparently major zones of
crustal shortening, where the motion along strike-slip faults northeast of
the continental shelf in the gulf has been translated to thrust faulting and
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238 P. D. Guptill, G. E. Brogan, and T. Turcotte

asymmetrical folding perpendicular to the line of motion for the Pacific
Plate. The central Gulf of Alaska and the continental shelf southeast of
the Pamplona Ridge-Icy Bay structure appear to be relatively unde-
formed, with bedding essentially horizontal. Based on the distribution
of zones of deformation on the continental shelf and mainland Alaska, it
appears that the Pamplona Ridge-Icy Bay structural trend is the leading
southern edge of the North American Plate.

Along the Pamplona Ridge-Icy Bay structure, a series of well-
developed parallel folds traverse the continental shelf obliquely through
the Gulf of Alaska. Locally, anticlines are flanked on the southeast by
north-dipping reverse faults (Plafker et al., 1975). The structural style of
the Icy Bay trend is similar to the Kayak Island trend, although the
flanks of the folds are not as steep as those of the Kayak Island trends,
and they have not been severely uplifted and exposed to erosion (Bruns
and Plafker, 1976). Considering the anomalies in bathymetry along the
same northeast-southwest trend of these folds, a similar structural trend
appears to branch to the shelf edge (Plafker etal., 1978; Rogers, 1977)
and may tie into the shelf edge structure postulated by Page (1975) and
Bea (1976).

The Pamplona Ridge-Icy Bay structural trend is a zone of crustal
weakness that has been deformed in response to active compression of
the North America and Pacific tectonic plate collision. In adjustment to
that compression, the crust has experienced shortening in a zone travers-
ing the shelf that is similar to the zone of deformation traversing the
shelf parallel to Kayak and Middleton islands. Givin the current
geophysical data, it is possible to assume development of a major crustal
structure underlying the area; however, no evidence of a Benioff zone
marking a plate boundary has been identified there.

Shelf Edge Structure

At the base of the shelf in the eastern Gulf of Alaska, the structurally
stable continental shelf off Yakutat Bay has been warped into a shelf-
edge arch, which may result from oblique underthrusting at the base of
the continental slope along the shelf edge structure proposed by Page
(1975). Seismic refraction data of Bayer et al. (1977) suggest that
oceanic crust may be located 7-12 km beneath the Gulf of Alaska area.
If so, the nearly horizontal surface may indicate the location of the plate
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Tectonic Setting of the Gulf of Alaska 239

boundary Benioff zone beneath the Gulf of Alaska. A critical element in
testing the existence of this boundary is the shelf edge structure. Page
(1975) and Bea (1976) have both suggested that a major tectonic
structure exists at the base of the continental slope from the eastern end
of the Aleutian Trench to south of Cross Sound, parallel to the coast, and
to the edge of the continental shelf. In the context of plate tectonics, such
a fault would represent the southernmost expression of the plate bound-
ary. Several lines of evidence support the existence of this shelf edge
structure; these are summarized in the following paragraph.

Although instrumental records define few events, Page (1975) has
shown that a Magnitude 6.7 earthquake in 1973 and its aftershocks align
at the base of the continental slope west of Cross Sound. Analysis by
Page of the main event shows that the relative motion involved oblique
underthrusting toward the northeast. The relative motion suggested by
that earthquake is consistent with the relative motion suggested by
regional tectonics, where the Pacific floor would be thrust obliquely
beneath the continental shelf (Page, 1975). Also, evidence of arching at
the shelf edge in the northern Gulf has been defined by Plafker et al.
(1975) and by Rogers (1977) as similar to the arching at the edge of the
Kodiak shelf above the active Aleutian Trench. The arching may result
from underthrusting at the base of the continental slope. This relation-
ship suggests that parts of the eastern Gulf of Alaska shelf edge have
been influenced by underthrusting in the past; this is likely to continue
into the near future.

Conclusion

Southern Alaska is a highly active seismic area where large earthquakes
have been associated with major tectonic structures. Many of these
structures are well defined by tectonic models and seismicity; however,
the transition zone and parts of the eastern gulf are poorly understood
with regard to their earthquake potential because of the lack of detailed
geologic and seismologic data in these areas. Several significant struc-
tures with earthquake potential exist in the offshore area; these struc-
tures and other data suggest a megathrust may exist beneath the conti-
nental shelf in the Gulf of Alaska. Such a megathrust, if it exists, could
strongly influence seismic design for offshore and coastal facilities.
Conservative assumptions can be postulated regarding the earthquake
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potential of these earthquake structures, which are not well defined, but
additional data are needed in order to better address the problems of the
engineering designer, who must accommodate the tectonic setting in his
design.
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