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ON A BIAS OF AFTERSHOCK EPICENTERS AT
TRENCHES OF THE PACIFIC OCEAN

By Masajiro IMOTO and Yoshimichi KISHIMOTO

Synopsis

In this paper, we discuss the difference in distributions between larger and smaller after-
shocks that followed some large earthquakes with magnitude larger than 7 at trenches of the
Pacific Ocean. By a method similar to the t-test, it seems probable that the epicenters of
the smaller shocks are located slightly landward in comparison with those of the larger shocks,
especially in South Kuril and Philippine.

On the statistic basis mentioned above, epicenters of the main shocks are compared with
those of their aftershocks. It is ascertained that most of epicenters of the main shocks with
reversal dip-slip fault are situated landward, except the events in New Britain Trench and
New Hebrides.
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Table 1. Chronological caialog of the earthquakes. The earthquakes marked A and B
are referred to Fig. 3 and Fig. 4, respectively.

Date Time Location Magnitude
Y M D h m | Lat. °N Long. °E km | mb Ms
1163 3 26| 9 48| —20.7 ~177.9 48 | 5.9 B
2 6 4 16| 1 2| —-09 1282 6 50 A
316 9 17|19 2 | -101 1653 17 | 6.1 A
463 10 13! 5 17 4.8 149.5 60 AB
5|64 3 28! 3 3 61.0 —147.8 33 AB
6 | 64 7 24, 8 12 47,2 153.8 33 | 5.9 AB
7064 1 17| 8 15| -57 1507 45 | 67 B
g |6 2 4 5 1 5.3 1786 40 | 6.0 AB
9 |6 2 51 8 40 5.3  179.5 40 | 6.4 A
0|6 2 5|13 38 52.0 1740 35 | 5.5 A
nle 3 3| 2 2 50.6 177.9 51 | 5.7 A
126 7 29 8 29 5.9 ~171.4 22 | 6.3 A
1316 8 11 3 40 | —155 1669 14 | 63 B
14 65 8 11 | 22 31, —158 167.2 13 | 6.4 A
15165 8 13 | 12 40 i —159  167.6 94 | 6.2 A
6 {65 8 23 19 46 6.3 — 958 20 : 6.9 B
17 | 66 6 15 0 59 | —10.4  160.8 34 A
18166 8 22| 17 42 | —224 1706 36 AB
19 6 10 17 | 21 41 | -10.7 — 788 24 ; 6.3 AB
20 | 66 12 28 | 8 18 | —25.5 —70.7 32 | 6.8 AB
21 | 66 12 31 | 18 23 | —1L.9  166.4 56 | 5.5 AB
2 | 67 10 417 21 % —57 1539 52 B
23 | 67 12 25 | 1 28| -53 157 64 AB
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Date Time Location 2 Magnitude ‘
Y M D h m |Lat°N Long °E km | mb  Ms l
24 68 1 29 10 19 43.6 146.7 40 AB
25 68 5 16 0 48 40.8 143.2 7 7.9 AB
26 68 5 16 10 39 41.5 142.7 33 A
27 68 5 20 20 5 -30.7 -—178.4 46 7.0 AB
28 1 68 6 12 13 4 39.5 142.7 44 6.0 7.0 AB
29 68 6 19 g 13 -56 —-17.2 28 6.4 6.9 A
30 68 8 2 14 6 16.6 — 97.7 40 6.3 7.1 B
31 68 8 10 i 2 7 1.4 126.2 33 6.3 7.6 A
32 68 9 26 18 2| -30.5 -1782 33 | 58 68 | B
33 69 8 11 21 27 43.5 147.4 28 7.1 7.8 AB
34 70 1 10 12 7 6.8 126.7 73 6.1 AB
35 70 4 7 5 34 15.8 121.7 37 6.4 7.3 A
36 70 4 12 4 1 15.1 122.1 24 59 7.0 A
37 70 4 29 14 1 145 — 926 33 5.8 7.3 B
38 170 12 10 4 34 - 40 -—8.7 25 6.3 7.6 A
39 71 7 9 3 3 -32.5 - T7L2 58 6.6 AB
40 71 7 14 6 11 - 5.5 153.9 47 7.9 AB
41 71 7 26 1 23 ~ 4.9 153.2 48 6.3 7.9 A
42 71 12 15 8 29 56.0 163.3 33 6.1 7.8 AB
43 72 128 21 17 —13.2 166.4 33 59 7.1 B
44 72 2 29 9 22 33.3 140.8 56 6.3 AB
45 72 11 2 19 55 —20.0 168.8 32 6.3 7.0 B
46 72 12 2 0 19 6.5 126.6 33 6.3 7.4 AB
47 72 12 4 10 16 33.3 140.7 66 6.6 AB
48 | 73 2 28 6 37 50.5 156.6 27 6.3 7.2 B
49 73 6 17 3 5 43.2 145.8 48 6.5 7.7 AB
50 73 12 28 I3 4 —14.5 166.6 26 6.4 7.5 AB
51 73 1229 0 19 —15.1 166.9 47 6.2 7.2 A
52 74 1 31 23 30 - 7.5 155.9 34 6.0 7.0 B
53 74 2 1 3 12 - 7.4 155.6 40 6.2 7.1 A
54 74 7 13 1 18 7.7 - 7.7 12 6.4 7.3 A
55 T4 10 3 14 2 -12.3 —-77.8 13 6.6 7.6 B
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Fig. 1. An example of epicenters of after- -100 -50 Otkm) 50 100
shocks and their main shock. Nu- Fig. 2. Histograms of one dimensional
merals indicate the numbers of distribution of aftershocks in
aftershocks in each area. X-Y axes Fig. 1.
are also shown Upper: the case of smaller
) shocks determined with the

readings less than 20. Lower:
lager shocks’ case with the read-
ings equal or more than 20. A
curve in each figure is the best
fitted Gaussian distribution.
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Fig. 3. Results of the analysis. The each arrow shows the direction from z, to z,.
The length of an arrow indicates the significance level at which the null
hypocesis, #; equal to z,, is rejected. Numerals beside the arrows are the
numbers in Table 1. The trench axes are shown by the dashed lines. (a)
Chile-Peru Trench (b) Kuril (¢) Aleutian (d) Jjapan and Bonin (e)
Philippine (f) New Britain (g) New Hebrides.
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Fig. 4. One dimensional extent of aftershocks’ area is indicated in the solid block.
Their main shocks have reversal dip-slip faults and are put at 0(km). The positive
direction is toward the trench axis. The numbers in the first row indicate the
trenches as follows. 1. Chile-Peru 2. Middle America 3. Aleutian 4. Kuril 5. Japan
and Bonin 6. Philippine 7. New Britain 8. New Hebrides 9. Kermadec. The
earthquakes’ numbers in Table 1. are in the second row. The numbers of after-
shocks with readings more than 15 are in the last row.
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