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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 
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