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Overview

This collection includes digitized boundaries of aftershock regions derived from maps published

in three studies: Sykes (1971), McCann et al. (1979), and Sykes et al. (1981). We also include

documentation for how the published maps were georeferenced and how the boundaries were

digitized.

The digitized boundaries of aftershock regions from the study of Tape and Lomax (2022) are

provided within the online supplement for that publication.

B1 Choice of maps and aftershock regions

The study of Tape and Lomax (2022) builds upon previous studies that identified aftershock

regions of major earthquakes along the southern Alaska plate boundary. Three of these maps are

shown in Figure B1. The map of Sykes (1971) characterizes regions for 26 earthquakes:

• 6 major earthquakes depicted by light shaded regions (west to east: 1965, 1957, 1938, 1964,

1958, 1949)

• 11 magnitude 7.0–7.5 earthquakes depicted by dark shaded regions (west to east: 1940

7.1/7.2, 1965 7.5, 1929 7.3/7.0, 1929 8.6, 1960 7.0, 1957 7.0, 1946 7.4, 1948 7.5, 1951 7.1,

1957 7.1, 1970 7.0)

• 9 magnitude 7.0–7.5 earthquakes depicted as shaded small circles (west to east: 1925 7.2,

1953 7.1, 1926 7.1, 1965 7.1, 1940 7.1, 1923 7.1, 1964 7.1, 1946 7.2, 1927 7.1)

The map of McCann et al. (1979) contains 9 aftershock regions. The map of Sykes et al. (1981)

contains 10 aftershock regions, including for 1979-02-28 Mw 7.5.

We chose the following aftershock region boundaries to digitize:

• Sykes (1971): 6 major earthquakes, 1946, and 1948

• McCann et al. (1979): only 2: 1957 and 1958, which differ from those in Sykes et al. (1981)

• Sykes et al. (1981): all 10

1Part A is published in a separate Zenodo collection. Parts B, C, and D are published together in this Zenodo
collection.
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B2 Georeferencing

The maps we used were extracted from the pdf files of each manuscript. Technical notes on the

georeferencing procedure are provided in the document georeferencing_workflow.pdf. Here

we summarize the main steps.

1. Load map image (e.g., Figure B1a) into ArcGIS Pro.

2. Load digital coastlines of Wessel and Smith (1996), available at https://www.ngdc.noaa.

gov/mgg/shorelines/.

The georeferencing is performed using the ellipsoid NAD 1927 Alaska Albers.

3. Manually choose control points in the map image. We chose points that could most easily

be located in the digital coastline file, such as endpoint of islands and small bays. We also

chose points that span the entire map image (east, west, north, south). As the control

points are chosen, ArcGIS Pro iteratively improves the distortion of the map image to the

known control points.

Figure B3 shows the control points used for each of the three maps. Figures B4 and B5

shows zoom-ins on these maps for two selected regions: Cook Inlet and the 1957 earthquake.

B3 Digitization of boundaries of aftershock regions

Section B1 lists the boundaries that we digitized. Technical notes on the digitization procedure

are provided in the document digitizing_boundaries_workflow.pdf. Figure B6 shows several

examples of digitization points superimposed on the georeferenced published map images.

B4 Description of files

1. TL2022_ZB_boundaries.pdf (this file)

2. georeferencing_workflow.pdf (see above)

3. digitizing_boundaries_workflow.pdf (see above)

4. ZB_sykes1971_mccann1979_sykes1981.zip

Zipped set of ascii files for plotting in GMT (Wessel and Smith, 1991) or a comparable

scripting program.

5. Tape_GEOREFERENCE_10.zip

Complete ArcGIS Pro project, including shape files for use in ArcGIS Pro or QGIS.
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(a) Sykes (1971), Figure 4
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(b) McCann et al. (1979), Figure 5
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Recent large earthquakes of the Alaska-Aleutian seismic zone. Note that the rupture zones 
(hatched regions) tend to extend for several hundred kilometers. Year and magnitude of the events 
are shown. Arrows give direction of motion of the Pacific plate relative to North America (MINsT~ 
e t  al. ,  1974). Three large gaps are stippled regions. Lines in Gulf  of Alaska are 2000 fathom 
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(c) Sykes et al. (1981), Figure 2
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Fig. 2. Aftershock areas of earthquakes of magnitude > 7.4 in the Aleutians, southern Alaska and 
offshore British Columbia from 1938 to 1979, after Sy�s [1971] and McCann et al. [1979]. Heavy 
arrows denote motion of Pacific plate with res pect to North American plate as calculated by Chase 
[1978]. Two thousand fathom contour is shown for Aleutian trench. M and M denote magnitude 
scales described by Kanamori [1977�]. s w 

generally account for only a few percent of either 
the cumulative seismic moment, seismic energy 
release or total plate movement. From 1938 to 
1971, nine large earthquakes ruptured much of the 
length of the plate boundary of Figures 1 and 2. 
Aftershock zones of several of these earthquakes 
abut without significant overlap, which indicates 
that the rupture pattern of sequences of large 
shocks is rather simple. 

Most of the large earthquakes of the past 15 
years that have occurred along simple plate 
boundaries of the world ruptured areas that had 
not been the sites of large shocks for many 
decades. Sykes [1971] pointed out that three 
segments of the plate boundary in Figure 1 had not 
broken in large earthquakes for several decades 
and called them seismic gaps. One of these gaps 
was ruptured by the Sitka earthquake of 1972. 
Only a small portion of a major seismic gap near 
60oN, 142°W was ruptured by the St. Elias earth
quake (M = 7.2) of February 28, 1979 [Lahr et al., 
1980; McCann et a1., 1980; Perez and Jacob, 1980]. 
The remaining unruptured area, the Yakataga gap, 
extends for about 175 km along the coast of 
southern Alaska between the rupture zones of the 
1964 and 1979 shocks. Another gap in the 
Commander Islands of the westernmost Aleutians has 
not experienced a great earthquake in the 20th 
century and may not have been the site of such a 
shock since 1858 (Figures 1 and 2). 

Sykes [1971] was uncertain about the dimensions 
of the rupture zone of a great earthquake that 
occurred near the Alaska Peninsula in 1938. 
Recent work [Davies et al., 1980] on the after
shocks of that event, the source region of the 
seismic sea wave (tsunami) generated by the main
shock, and the rupture area inferred from the 
se ismic momen t all ind ica te tha t the 1938 even t 
did not rupture west of about lS8.SoW into what is 

called the Shumagin gap in Figure 1. Although the 
1946 earthquake genera ted a great tsunami that 
affected many areas in the Pacific, the generating 
area of the sea wave appears to have been largely 
confined to the rather small aftershock area. 
Hence, that event neither ruptured into the 
Shumagin gap to the east nor into the possible 
Unalaska gap to the west. The possible Unalaska 
gap is described in the accompanying paper by 
House et a1. [1981]. 

The rupture zones and seismic gaps in Figure 1 
only pertain to large earthquakes of the thrust 
type that occur along the plate interface at 
shallow depth. Large shocks do occur less fre
quently beneath the deeper part of the trench, at 
intermediate depths and to the north of the plate 
boundary in south-central Alaska. No attempt is 
made here to apply gap theory to events of those 
types. Two large earthquakes involving normal 
faulting [Kanamori, 1972; Abe, 1972] within the 
deeper part of the Aleutian trench in March 1929 
and March 1965 are omitted from Figure 1 since 
they occurred within the Pacific plate and were 
not situated along the plate interface. 

The rupture zone of the 1948 shock of magnitude 
7.5 near 161°W is small and is located farther 
from the trench than most shallow events of the 
thrust type. Its main shock is located in the 
midst of a band of high activity along the north
west side of the gap. Data from a recently
installed seismic network in the area indicate 
that the region of high activity is centered at a 
depth of about 40 to 50 km near the downdip end of 
the zone of shallow thrusting [Davies et aI., 
1980]. These observations and the greater depths 
(44 and 48 km) computed from the times of pP-P for 
the two largest aftershocks of the 1948 event 
suggest that it may not have ruptured the plate 
boundary at shallow depths. The magnitude and 

SYKES ET AL. 75 
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Figure B1: Aftershock regions from three published studies. We digitized the boundaries of these
regions after georeferencing these maps in ArcGIS Pro.
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Figure B2: Aftershock zones of major earthquakes along the Aleutian–Alaska subduction zone.
(See also Figure 1 of Tape and Lomax (2022).) (a) Sykes (1971). (b) McCann et al. (1979).
(c) Sykes et al. (1981).
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(a) Sykes (1971), Figure 4

(b) McCann et al. (1979), Figure 5

(c) Sykes (1971), Figure 2

Figure B3: Zoomed-out views of the georefernecing, showing the selection of control points (blue
dots), as well as the alignment of the digital coastlines with the features in the published maps.
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(a) Sykes (1971) (b) McCann et al. (1979) (c) Sykes (1971)

Figure B4: Examples of georeferencing for the region of Cook Inlet and Kodiak Island. Blue dots
are the control points used for georeferencing.
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(a) Sykes (1971)

(b) McCann et al. (1979)

(c) Sykes (1971)

Figure B5: Examples of georeferencing for the region of the 1957 earthquake. Blue dots are the
control points used for georeferencing.
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1946 1948 1938 1979

1958 1972 1949

Figure B6: Digitized boundaries for the aftershock regions of Sykes et al. (1981). Red dots denote
the solid boundaries; orange dots (1957, 1946, 1949) denote the dashed line boundaries.
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