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Introduction

The Japan Meteorological Agency (JMA) operates 107 seismological
stations throughout the country and publishes the origin time, epicentre,
focal depth and magnitude of local earthquakes together with the data
supplied from each station in the monthly Seismological Bulletin of JMA.
This bulletin is the most important source of information for the investi-
gation of seismicity of Japan.

Recently the seismological data processing at JMA has been much
improved by the use of a digital computer.” The computer program
designed at JMA for locating earthquakes is nearly the same as the one
described by Bolt?, except that JMA uses the Wadati-Sagisaka-Masuda’s
travel time table while Bolt uses the Jeffreys-Bullen table. There are,
incidentally, some unique features in the JMA program; it can use S
times as well as P times for earthquake location, thereby avoiding the
indeterminate solution in the absence of direct waves.® Another unique
feature is that the focal depth is determined in such a way that several
trial depths (at 20 km steps) are given and the one with the least sum
of squared residuals is chosen, avoiding the negative focal depth.

The travel time-tables used in the earthquake location by JMA is
now obsolete, as can be seen from the comparison with observations® of
waves from artificial explosions. The discrepancy is as much as 3 seconds
as shown in Fig. 1. The purpose of the present paper is to estimate how
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4) Research Group for Explosion Seismology, Bull. Earthq. Res. Inst., 31 (1953),
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much correction will be required to the origin time, epicentre and focal
depth given by JMA if the travel time data are revised. We used the
computer program described by the present writer in a separate paper®.
This program uses only P waves, and locates earthquakes in a wave
medium which may be, to some extent, arbitrarily specified.

We shall also estimate the error of focal depth determination, which
is not given in the Bulletin of JMA. Since JMA gives trial focal depths
at 20 km steps and solves the least-squares equation for origin time,
latitude and longitude, the probable errors of these three solutions are
given in the Bulletin.

Crustal Structure

The crustal structure in Japan has been studied by various methods.
The refraction method has been applied since 1950 by a group of Japanese
seismologists of the Research Group for Explosion Seismology. The phase
velocity of Rayleigh and Love waves were determined for various regions
of Japan by Aki®"” and Kaminuma®®. Discussion of these data combined
with gravity data was made by Aki and in more detail by Kanamori-2,

The crustal structure is best known for the eastern half of Honshu
{the main island of Japan). We divide this into two regions; Tohoku
{excluding its western part and including northern Kanto) and Chubu
(including western Kanto). In Fig. 1 travel times of P waves along
several refraction profiles (some are reversed and others are not) in Chubu
(open circle) and in Tohoku (closed circle) are shown in a single diagram.
The wave medium in our computer program consists of a crust with
velocity distribution v=vy(r/r,)* and an upper mantle with velocity dis-
tribution v=v,(r/r)*, where r is the distance from the earth’s centre. A
reasonable agreement between the observed and the calculated times was
obtained by the choice of following parameters for Tohoku,

5) K. AKI, Bull. Earthq. Res. Inst., 43 (1965), 15-22,
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8) K. KAMINUMA and K. AKI, Bull. Earthq. Res. Inst., 41 (1963), 217-241.
9) K. KAMINUMA, Bull. Earthq. Res. Inst., 42 (1964), 19-38.

10) K. AKI, Bull. Earthg. Res. Inst., 40 (1962), 425-430.

11) H. KANAMORI, Bull. Earthq. Res. Inst., 41 (1963), 743-760.
12) H. KANAMORI, Bull. Earthq. Res. Inst., 41 (1963), 761-780.
13) H. KANAMORI, Bull. Earthq. Res. Inst., 41 (1963), 801-818.
14) Research Group for Explosion Seismology, loc. cit., 4).
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2,=5.78 km/sec
7r,=6356.8 km
2,=—24.4
7,="7.75 km/sec
r,=6329.8 km
7=—2.3

and for Chubu,

2,=5.78 km/sec
7,=16356.8 km
z2,=—24.4
2,="17.75 km/sec
r,=6319.8 km
2, =—23.

We call the model structure for Tohoku TJBP1, and that for Chubu
CJBP1. The upper mantle in both models is identical with the B-layer
of Bullen.® The low mantle velocity in Japan at the M discontinuity
(v,=17.75 km/sec) is supported from various evidences.” Crustal thickness
(r,—7,) adopted in each region approximately agrees with the average
value in the respective region obtained from the phase velocity of Ray-
leigh waves. Anyway, it is clear from Fig. 1 that our structure models
better explain the observation than the Wadati-Sagisaka-Masuda’s travel
time curve.

Data

Fig. 2 shows 15 stations in Tohoku used for locating earthquakes in
and near the region. Fig. 3 shows 33 stations used for earthquakes in
Chubu. The P times at these stations as well as the trial values of
coordinates and time of origin are obtained from the Seismological Bul-
letin of the Japan Meteorological Agency for the years 1961 to 1962.
The stations reporting ¢P are neglected in the computation. .

Earthquakes are grouped into A4, B and C (Fig. 2) in Tohoku according
to the position of epicentre. Earthquakes in A region occurred within

15) K. E. BULLEN, Introduction to the Theory of Seismology (Cambridge, 1959),

p. 211,
16) K. AKI, Trans. Amer. Geophys. Union, 44 (1963), 807-811.



the station network, those in B within 100km from the network,
and those in C apart between 100 and 200 km from the network. All
the earthquakes in Chubu studied in this paper occurred within the
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Fig. 8. Map of stations in Chubu

station network. Table 1 lists the coordinates and times of origins of these
earthquakes together with their probable errors as published in the Seismolo-
gical Bulletin of JMA.

Result

The coordinates and times of origins of earthquakes listed in Table 1
are revised by the use of our computer program™ on the basis of the
crust-mantle models described before. We used model TJBP1 for Tohoku
region and CJBP1 for Chubu. The result of computation is shown in
Table 2, where the corrections to the origin time and coordinates are given
with the probable errors for each earthquake. We notice that the cor-

17) K. AKI, loc. cit., ).
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Table 1. List of Earthquakes
(from Seismological Bulletins of JMA)

No.  Date Ofigin Time | Latiode | Jongitude | Denth
Tohoku, Region A

1. 1961 March 9 18:12:40.2+0.4 38:19+1N 141:114+4E 60
2. 1961 April 9 04:18:52.84:0.2 37:55+1 140: 4442 120
3. 1961 July 4 08:14:24.240.2 36:42+1 141: 0142 80

4, 1961 Sept. 2 18:03:52.4:£0.2 36:49+1 140 : 5942 60
5. 1962 April 15 16:32:07.84+0.3 36:16+1 140:57+2 20

6. 1962 April 30 11:26:21.0+0.2 38:44+1 141: 0842 00
7. 1962 April 30 16:55:24.940.3 38:41+1 141: 0942 00
8. 1962 May 14 03:48:52.8+0.3 38:38+1 141:1042 20

9. 1962 June 1 06:43:42.940.2 37:05+1 141 : 0842 60
10. 1962 June 23 13:23:40.9+0.4 37:02+1 141:174+3 40
11. 1962 July 15 15:47:21.640.1 39:29+1 141:18+1 100
12, 1962 July 20 07:05:45.0+0.1 39:30+1 141: 0942 100
Region B

13. 1961 Jan. 16 16:20:04.7+1.3 36:02+3 142:16+6 40
14. 1961 Jan, 16 23:03:49.94+1.4 36: 034 142:31+6 40
15. 1961 Jan. 16 23:44:06.241.0 36:214+3 141 :42+6 00
16. 1961 Jan. 17 00:41:07.0+£1.1 36:094+3 142 : 0815 40
17. 1961 Jan. 21 07:34:46.1+0.4 37:06+1 141 : 3742 40
18. 1961 Feb. 3 22:31:39.84+0.4 36:26+1 141:1542 20
19. 1961 Feb. 26 00:23:07.940.2 36:08+1 139:54+1 60
20. 1961 March 5 07:26:00.64-0.6 37:50+1 142: 2243 40
21. 1961 March 19 18:18:44.5+0.6 36:38+2 141:28+3 60
22. 1961 March 25 07:57:05.54+0.8 35:44+2 141:174+4 00
23. 1961 March 30 03:10:13.7+0.6 36:48+1 141:47+3 20
24, 1961 May 27 19:23:06.840.2 38:40+1 141:54+2 60
25. 1961 June 23 20:04:57.0+0.3 35:43+1 140: 0942 80
26. 1961 Aug. 22 02:00:36.94+0.5 40:54+1 139:19+3 40
27. 1961 Sept. 14 08:17:23.6+0.2 36:08+1 140: 071 60
28. 1961 Sept. 15 06:50:42.340.7 37:33+2 141: 3044 40
29. 1961 Nov. 14 19:02:27.2+0.1 35:28+1 139:22+1 160
30. 1961 Nov. 20 13:32:32.040.3 37:03+1 141:38+2 60
31. 1961 Nov. 26 05:19:46.24+0.6 36:12+1 141:43+3 20
32. 1961 Nov. 29 01:37:50.6+0.5 35:394:2 140:51+3 60
33. 1961 Dec. 19 23:31:11.54+0.5 37:06+1 141:50+3 40
34, 1961 Dec. 29 14:40:46.5+0.4 37:30x1 141:51+3 60

(to be continued)
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Table 1. List of Earthquakes (continued)

No.  Date Opigin Time | Latitude | fongiinde | Depih
35. 1962 April 23 12:54:87.9+0.1 36:13+1N 139:48+1FE 60
36. 1962 May 15 00:19:07.340.2 36:07+1 140:05+1 60
37. 1962 June 9 01:04:21.040.3 37:28+1 141:4042 40
38. 1962 July 27 03:45:23.840.3 35:43+1 140:39+2 40
39, 1962 July 29 04:42:57.5+0.6 36:40+1 142: 0334 40
40, 1962 July 30 19:51:02.7+0.4 39:17+1 142: 0843 40
Region C
41, 1961 Jan. 15 20:53:08.04+0.5 39:36+1 143:16+3 80
42. 1961 June 19 16:38:20.040.6 39:09+2 143 : 3943 40
43. 1961 Dec. 6 11:15:55.6+0.8 37:45+1 142 ;5644 60
44. 1961 Dec, 24 04:11:54.640.1 34:41+2 138:23+2 240
45, 1962 April 12 09:52:39.440.5 37:58+1 142:49+3 40
46. 1962 April 12 14:16:00.94+0.5 37:45+1 142:54+3 40
47, 1962 April 18 05:54:04.3+0.6 38:02+1 142 : 4844 40
48. 1962 April 26 00:47:22.9+0.7 38:14+1 143 : 05+4 60
49, 1962 July 16 00:12:36.6+0.4 40:01+1 142:5243 00
Chubu
50. 1961 Jan. 2 12:39:13.6+0.3 35:83+1 138: 5142 00
51. 1961 Feb. 2 03:39:03.8+0.3 37:27+1 138: 5042 20
52, 1961 Feb. 17 22:31:35.2+0.2 35:381+1 139: 0141 20
53. 1961 July 6 20:23:39.2+0.3 35:32+1 138:1642 20
54, 1961 July 14 08:41:32.1+0.2 36:02+1 139:57+1 60
55. 1961 Aug. 10 21:03:19.6+0.3 37:17+1 137: 0342 40
56. 1961 Aug. 19 14:33:29.940.2 36:01+1 136:46+1 00
57. 1961 Aug. 19 15:25:42.54:0.8 36:05+1 136:43+1 00
58. 1961 Aug. 19 17:07:15.6+£0.4 36:00+2 136:35+1 00
59, 1961 Aug. 19 22:24:11.8+0.2 36:304+1 137:39+1 00
60. 1961 Sept. 2 03:59:32.240.1 35:2641 139: 1241 20
61. 1961 Oct. 25 18:49:27.3+0.2 34:52+1 138:24+1 40
62. 1961 Nov. 14 19:02:27.2+0.1 35:28+1 139:224+1 160
63. 1961 Dec. 15 02:24:20.4£0.1 35:18+1 139:18+1 20
64. 1961 Dec. 15 02:53:10.240.2 35:16+2 189: 1742 © 40
65. 1961 Dec. 24 04:11:54.6+0.1 34:41+2 138:234-2 240
66. 1962 Jan. 4 13:16:01.740.2 35:06+£1 139:17+1 160
67. 1962 Feb. 6 07:55:52.54+0.1 35:52+1 139:1741 120
68. 1962 March 5 16:32:31.2+0.1 35:40+1 136:33+1 20
69. 1962 April 1 13:45:46.3+0.2 35:37+1 137: 0541 20

(to be continued)
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Table 1. List of Earthquakes (continued)
vo v | epmm | g | e | oo
70, 1962 May 6 01:42:59.8+£0.1 35:47+2N 137:1142E 280
71. 1962 May 11 00:09:45.1+0.4 36:41+2 136: 2542 00
72. 1962 May 27 14:37:27.6%0.1 36:10+1 137:32+1 20
73. 1962 June 30 03:54:10.9+0.1 35:34+1 137 :47+1 20
74. 1962 Nov. 13 01:16:58.94+0.1 35:12+1 136:2941 40
75. 1962 Dec. 9 08:15:21.4+0.2 37:30x£2 138:394+2 200
76. 1962 Dec. 31 02:56:26.1+0.1 35:284+0 139:08+1 00

Table 2. Corrections to the times and coordinates of origins
of earthquakes given by JMA and probable
errors of corrections

No. Date Orig(isxéc')rime La(:ciié;tgl)de Lo?dgeiglde I?Eglt)h
Tohoku, region A
1. 1961 March 9 +0.240.35 +.025+0.25 —.0764.069 +25.64- 4.5
2. 1961 April 9 +0.440.44 +.005+.022 —.001+.102 +18.6+ 5.8
3. 1961 July 4 —0.3+£0.48 —.0264.022 +.0884.052 +14.3+ 6.5
4, 1961 Sept. 2 +1.1+£0.09 +.009+.004 —.028+.010 + 3.9+ 1.1
5. 1962 April 15 +2.24+0.32 —.047+£.020 +.010+.035 + 6.84 3.3
6. 1962 April 30 +2.640.32 +.0014.013 —.0204-.038 — 4.3+ 3.7
7. 1962 April 30 +2.0+0.39 4-.019+.019 +.0524.055 —11.74 5.8
8. 1962 May 14 0.0:+£0.46 +.031+.019 —.082+4.049 —34.24 5.7
9. 1962 June 1 +2.0+£0.22 —.005+.011 —.0504.032 —10.6+ 4.0
10. 1962 June 23 +2.440.37 +.0064.018 —.096+ .052 + 9.0% 6.8
11. 1962 July 15 +0.9+0.46 +.031+.020 —.0064:.068 4+ 4.0+ 5.4
12. 1962 July 20 +4.140.20 —.046+.010 —.036+.027 —34.4+ 2.9
Region B
13. 1961 Jan. 16 +5.2+1.36 —.017+.073 —.328+.111 0.0+49.6
14. 1961 Jan. 16 +8.3+0.94 +.187+.045 +.6694.086 +18.5:+15.7
15. 1961 Jan, 16 +3.0+1.80 +.005+.078 —.028+4.128 + 7.0+15.0
16. 1961 Jan, 17 +5.56+0.75 +.069+4.043 —.8724+.079 + 0.2427.0
17. 1961 Jan. 21 +0.840.78 —.0344+.035 +.0474-.100 + 8.64+17.4
18. 1961 Feb. 3 +2.6+0.82 —.056+.031 —.1044.067 + 1.7+ 5.3
19. 1961 Feb. 26 +0.24:0.59 —.1794.031 —.1704.053 —20.94 4.7
20. 1961 March 5 +1.3 +.0174+.024 —.0194-.093 —20.6

(to be continued)
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Table 2. Corrections to the times and coordinates of origins
of earthquakes given by JMA and probable

errors of corrections (continued)
No. Date Orlgzgréc’)l‘lme L?&L?)de Lo(ra%g)ude D(%)]‘E?
21. 1961 March 19 +2.6+£0.12 —.007+.006 —.2084.018 —11.34 2.6
22, 1961 March 25 +6.0+0.85 +.110+.057 —.0744.075 +20.0+ 7.1
23. 1961 March 30 +6.0+0.60 +.052+.016 —.2624.042 + 8.4+ 3.8
24, 1961 May 27 +1.1+0.38 +.058+.019 —.111+.062 +20.3+ 6.0
25. 1961 June 23 +4.9+0.45 +.144 4 .029 +.0324.037 —39.84+ 3.4
26. 1961 Aug. 22 +9.8+2.15 —.3214 .258 +.819+.303 —23.3429.2
27. 1961 Sept. 14 +0.8+1.36 —.0224.063 —.070+.107 + 5.04 9.8
28. 1961 Sept. 15 +2.140.87 —.0094+.034 —.1234-.120 +25.04+17.1
29, 1961 Nov, 14 +5.9+2.23 +.217+.113 +.104+.166 —29.5410.0
30. 1961 Nov. 20 +2.240.31 —.002+.014 —.1144.045 —10.8+ 8.2
31. 1961 Nov. 26 +4.4+1.15 +.083+.030 —.255+.073 —12.54-10.5
32, 1961 Nov. 29 +2.1+0.89 —.027+.061 —.2444.021 —13.64+ 5.7
33. 1961 Dec. 19 +3.1+1.05 +.055+.029 —.213+.084 —25.44 7.3
34. 1961 Dec. 29 +0.1+£1.02 —.0324.024 —.1354-.057 —64.7+ 5.8
35. 1962 April 23 +2.6+0.96 —.036+.049 +.140+.089 —10.3+ 6.2
36. 1962 May 15 —0.6+1.46 —.036+.062 —.1244-.114 +11.0+ 9.5
37. 1962 June 9 +2.240.22 +.0154.009 —.027+.034 —22.24:12.5
38. 1962 July 27 +3.0+£0.79 +.187+.070 —.044 1,080 —39.0+12.9
39. 1962 July 29 +1.2+2.78 —.0054.047 —.061+.133 —26.1+15.5
40, 1962 July 30 +2.9+0.53 +.062+.019 —.0924.072 + 3.5+ 7.6
Region C
41, 1961 Jan, 15 —2.2+1.88 —.091+.067 +.781+.236 —85.5+25.4
42, 1961 June 19 —0.4+1.48 —.0014-.033 +.2034+.155 —34.94+49.5
43. 1961 Dec. 6 +2.7+£0.78 —.001+£.023 —.0714-.106 —22,9+30.0
44, 1961 Dec. 24 +8.5+4.23 +.357+.235 +.8694+.253 — 8.5+20.7.
45, 1962 April 12 +2.840.68 +.047+.020 —.0634.082 —36.3+37.8
46, 1962 April 12 +1.3+£0.67 —.021+.022 +.1044.075 —41.44-39.4
47. 1962 April 18 +2.9+1.36 4-.001+.043 —.0554.162 - 58.74+74.7
48, 1962 April 26 +2.5+1.54 —.025+.049 +.0104.198 —58.04+42.1
49, 1962 July 16 —4,14+3.89 +.0674.050 +.456+.220 —23.74+16.4
Chubu
50. 1961 Jan, 2 +2.3+£0.21 +.0344.014 —.101+.029 +17.1+ 3.1
51. 1961 Feb. 2 —0.2+3.04 —.082+.125 +.0744+ ,269 —36.3+41.1
52. 1961 Feb. 17 +0.8+0.27 —.009:+.021 —.007+.028 — 8.0+ 5.4
53. 1961 July 6 +1.0+£0.63 +.010+£.013 +.053+.023 —20.2+16.6

(to be continued)
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Table 2. Corrections to the times and coordinates of origins
of earthquakes given by JMA and probable

errors of corrections (continued)
No. Date Orig(isréc')l‘ime Lzé.éggxsde Lo&%g;lde D((la{;;:;;l
54. 1961 July 14 +1.6+0.60 —.0014.026 —.046+.062 — 5.3+ 7.2
55. 1961 Aug. 10 +0.8+1.4 +.0084.076 +.091+.079 —42,5415.0
56. 1961 Aug. 19 +2.8+1.09 +.0651-.049 —.0224-,084 — 3.8+14.9
57. 1961 Aug. 19 +3.9+0.50 —.0894-.024 +.102+.050 — 5.6+ 6.4
58. 1961 Aug. 19 +0.740.80 +.0144-.038 —.0354:.058 —15.9410.6
59. 1961 Aug. 19 +1.2+1.58 +.0104-.077 +.0064.084 —15.84-30.1
60. 1961 Sept. 2 +1.240.22 +.0244-.014 —.0494.021 —-14.9+ 3.8
61, 1961 Oct. 25 4-1.54:0.30 +.135+.038 —.048+.035 —25.5+ 4.2
62. 1961 Nov. 14 +1.8+0.50 —.026+.015 —.019+.028 — 2.5+ 4.4
63. 1961 Dec. 15 +0.7+0.37 +.0364.019 —.0304.028 —30.7+ 7.4
64. 1961 Dec. 15 +1.8+0.26 +.0724-.013 —.0284:.019 —45.34+ 4.9
65. 1961 Dec. 24 +6.04-21.8 +.1524:.713 —.1724.459 —388.7+£284.1
66, 1962 Jan. 4 +3.542.90 —.0294.108 —.0114.159 —24.7426.4
67. 1962 Feb. 6 +1.5+0.60 +.0174.018 +.0134.040 - 8.5+ 5.8
68. 1962 March 5 +1.8+0.30 +.032+.015 +.055+.028 —-17.24 5.1
69. 1962 April 1 +0.8+0.20 —.0174.012 +.0604-.017 —14.24 4.5
70. 1962 May 6 —1.1:+1.80 +.0284:.030 +.093+.035 | +25.4:416.7
71. 1962 May 11 +3.24:3.50 +.0354.171 +.0804-.192 +14.9414.4
72. 1962 May 27 +0.740.24 —.014+.011 +.013+.013 —26.54+ 3.7
73. 1962 June 30 +0.7+0.12 +.0204-.009 —.011+.009 —10.5+ 2.0
74. 1962 Nov. 13 +1.640.82 +.055+.047 +.0244-.079 — 5.1+13.5
75, 1962 Dec. 9 +5.7+6.10 —.327+.33 —.0654-.150 —12.6+51.0
76. 1962 Dec. 31 +1.240.12 +.001+.008 —.013+.011 + 8.7+ 2.8

rection to orign time exceeds the corresponding probable error for 80%
of the earthquakes, and that to focal depth for two-thirds of them. On
the other hand, the corrections to latitude and longitude (except for re-
gion B of Tohoku) exceeds the probable error for nearly half of the
earthquake. This is expected by the definition of probable error, if these
corrections are random and insignificant. Therefore, we may say that
significant corrections are necessary to origin time and focal depth, but
not for latitude and longitude (except for region B).

In order to estimate the proper values of corrections for each region,
we averaged the corrections with the weight inversely proportional to
the squared probable error. The averaged corrections are shown in Table 3,
where the italic is used when the average value exceeds three times its
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probable error. The averages for Chubu are given separately for shocks in
the crust and those in the mantle.

We see in the table that a significant correction to origin time as
much as +1 to +2 seconds is required for all the regions. The correc-
tion to latitude is insignificant for all the regions. A significant correc-
tion to longitude is required for B region of Tohoku. The epicentres in
this region are all in the ocean and the stations are on the west side of
the epicentre, therefore the revision of reference travel time caused a
significant correction of longitude.

Table 3. Averaged Corrections

Origin time Latitude Longitude Depth

(sec) (deg) (deg) (km)
Tohoku (A) +1.58 +0.002 —0.026 —0.02
Tohoku (B) +2.64 +0.010 —0.151 —12.7
Tohoku (C) +1.96 +0.008 +0.081 —33.5
Chubu (erust) +1.16 +0.013 —0.003 —9.54
Chubu (mantle) +1.40 —0.004 +0.015 —2.68

The correction to focal depth is negative for all regions. However,
the values for B and especially C regions of Tohoku may not be trust-
worthy because our result is based on an over-simplified assumption that
the crust under region A extends to these oceanic regions uniformly.
For an accurate location of earthquake in these regions, we need a
network of ocean-bottom seismograph stations.

The revised epicentres are shown in Fig. 4 and Fig. 6. The revised
focal depths are shown in Fig. 5 and Fig. 7 in profiles taken perpendi-
cular to the trend of Honshu Island (for Chubu along A— A" in Fig. 6).
These figures confirm the well-known fact that the shocks in the mantle
occur in a zone which deepens towards the continent, the width of the
zone being about 100 km, and that, in the land area, the seismic activity
in the crust is separated from that in the mantle by an aseismic block
of the upper mantle.

As mentioned before, JMA gives focal depths at 20km steps and
does not publish the error of depth determination. We gave the probable
error for each earthquake in Table 3, from which we counted the num-
ber of earthquakes which show the error in specified ranges. The result
is shown in Table 4. We see that the majority of earthquakes show the
error less than 10 km, and most of them less than 20km. Therefore,
the step of 20 km taken by JMA seems to be appropriate.
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DISTANCE IN KM FROM THE OCEAN DEPTH OF 5000m
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Table 4. Number of shocks in given range of probable

error of depth determination

Probable error Total
of depth 5 0 15 20 2% 8 35 40km
Chubu 9 6 4 3 0 1 1 0 2 26
Tokoku (A) 6 6 | 0 0 0 0 0 0 0 12
Tohoku (B) 4 10 | 4 5 0 1 0 0 1 25
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