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 @he International
Zetsmological Zummary for

1920 April, Way, June.

FORMERLY THE BULLETIN OF THE
BRITISH ASSOCIATION SEISMOLOGY COMMITTEE.

In the present number (for April, May, June, 1920) there are
48 cases where a former epicentre is adopted as satisfying the
observations ; eight others in which a new epicentre is adopted,
but one lying close to a former determination (say within 10-0) :
and 19 cases where a definitely new epicentre seems to be re-
quired. It may be of interest to give for comparison some counts
for the whole series of epicentres determined in the years 19183-
1920 June. There are 859 recorded once only, 181 recorded twice,
and others according to the following table : :

No. of ' No. ot No. ot

times.  Cases. times. Cases. titmes. Cases.
1 359 5 13 9 3
2 1381 6 16 11 1
3 ‘80 7 . (] 14 2
4 30 8 2 16 1

‘These counts are only approximate, for in many cases it has
been difficult to decide whether a subsequent shock has come from
the same epicentre or one slightly differing in localify. When the
difference between two independent determinations is only a
fraction of one degree as in the pair

‘1914 March 6 580-0N. 1580-0E.
' 1914 March 27 580-1N. 1580-4E.

the epicentres have (in the light of accumulated experience)
been regarded as from the same focus: but sometimes there
seems to be good reason for assuming a definite ‘s(ic(alphnur‘e,’ as-on’
1920 May 20, when 110-7S. 168°-8E. has been used, although on
five previous dates, viz., 1914 June 26, 1918 March 20, April 15,
and Dec. 14, and 1919 Nov. 20, the epicentre 18°-0S. 166°-8E.
has been used. It should further be remarked that repetitions
from the same epicentre on the same ‘calendar day (Greenwich)
have not been credited as separate shocks, though when they fall
on a new calendar dateé (even within 24 hLours) they have been so
credited. Briefly the figures are only rough. '
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They suffice to shew, however, that it is about an even chance
whether any new shock will turn out to have come from an
epicentre previously utilized or not. For the epicentre used 16
times provides 15 cases of repetition and one of use for the first
time. Adding up corresponding numbers in all the cases we find
that there are 624 cases of use for the first time and 598 of repeti-
tion. But the figures (given in the opening paragraph) for April,
May, June, 1920, shew a considerable excess of old epicentres
over new. We may infer that the number of unrepeated epi-
centres may in the future not increase indefinitely, but may reach
a limit. It does not seem impossible that something like a cata-
logue of the more important epicentres may be attempted after a
few more years of registration.

In this connection it may further be of interest to give a list
of the 19 epicentres new in this number of the summary, with the
nearest old epicentre in each case.

New. Nearest O1d. Distance
Date. Position. Position. Date. Apart.

1920 April 181 57.8N. 1650W.  55.0N. 169.0W. 1016 April18 82
1620 Jume 23] 830N. 1215W.  32.0N. 110-0W. 1018 Tow 21 L 23
1920 April 19 18-4N. 94-3W. 19-0N. 96-0W. 1914 Mar. 30 18
1920 May 20 65-08. 39-0W. (See below)

(1920 June 26 18-5S. 100W. 13-08. 10-0W. 1917 Aug. 21 55
1920 May 13 49-8N. 12.0E.  47ON. 10-0E. 1917 ept. 6 32
1920 June 20 43-5N. 17-0E.  43-0N. 15-0E. 1920 June 21 1.4
1920 May 19 34-0N. 21.0E.  330N. 220E. 1918 Oct. 14 1.3
1920 May 27 19-0N. 1090E.  15-5N. 109-0E. 1919 Nov. 16 . 35
1920 May 19 6-5S. 126-0E.  8-0S. 127-5E. 1920 Mar. 8 2.2
1920 May 10 5-58. 130-0E.  4-58. 131-0E. 1919 Nov. 18 1.4
1920 April 15 330N. 1390E.  333N. 188-0E. 1910'May 3t 0.8
1920 May 22 23-08. 1420E.  23-38. 150-8E. 1018 June 68 7.9
1920 April 2 10-2S. 1434E. 7-08. 1450E. 1918 Sept. 30 36
1920 June 9 b54-8N. 143-7E. -515N. 1470E. 1915 Feb. 25 3.8
1020 April 11 48-3N. 152-0E.  48-ON. 148-0E. 1919 Sept.12 2.7
1920 May 20 11.78. 166-3E.  13-0S. 168-8E. 1919 Nov. 20 1.4
1920 June 12 23.8S. 1725E.  24.08. 1716E. 1918 Sept.30  0-8
1020 May 0 5178 173.8E.  482S. 1658E. 1918 Nov. 3 . 62

It will be seen that about half of these are 80 or more from any
other epicentre—a quantity about which there ought to be no
mistake. - One of the new epicentres is in the Antarctic. The only
epicentres used up to the present south of 5008, lat. are as follow : -

73°08. 120°0W. on 1917 Mar. 22

. 51-58. 75-5W. ,, 1919 Aug. 11
6508, 39-0W. ,, 1920 May 20
65-08.. 0-0E, ,, 1917 July 15
77-08. 1100E. ,, 1918 Aug. 17
53-88. 148-0E. ,, 1920 Mar. 11
51-78, 173-8E, ,, 1920 May 9
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It will be seen that these dates are all subsequent to 1917
Jan. 1, when a more extensive reduction was begun. Probably
other cases could be recovered in the years 1918-1916 by a more
searching scrutiny : but large earthquakes south of 50°S. are
apparently not common.

Attention may be drawn to the following cases of deep focus
in the present number :
Date. Epicentre. Depth.

April 6d. 19h. 5-08. 155-0E. + 0050
May 6d. 9h. 44-ON. 131-0E. + 0-070
May 10d. 18h. 5-58. 130-0E. + 0-060
May 27d. 5h. 5-0N. 110-0E. + 0-050

' H. H. TURNER.

University Observatory, Oxford.
1924 Aug. 26.
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1920 APRIL, MAY, & JUNE.

April 1d. 18h, 26m. 38s. Epicentre 46°:0N. 9°-0E. (as on 1920 Mar. 304.).
A = +-686, B=+-109, C=+-719.

A Az P. 0-C. S. 0 -C. L. M.
o ° m. s. 8. m. s. 8. m. m.
Coire 10 22 — — 10 47 +19 — _—
Zurich E.- 14 348 'e0 21 0 0 39 0 - 0-7
Neuchatel 1-8 305 014 -—14 0 23 —28 — —
Strasbourg 27 342 e040 — 2 el 29 L (e1l:5) —_

Zurich gives also iP = +23s., iSN = +40s., iSV = +418., T, =18h.26m.37 -5s.

April 1d. Readings also at Oh. (La Paz), 1h. (Helwan and Cape Town), 2h.
(Helwan), 4h. (2), 5h., and 6h. (Stonyhm‘st), 7h. (Stonyhurst and
Helwan), 8h. (Stonyhurst), 9h., 12h., and 14h. (La Paz), 15h. (Stony-
hurst), 18h. (near Zurich, repetition of the above), 21h. (La Paz), 23h.
(near Tacubaya).

April 2d. 1h. 5m. 0s. Epicentre 10°-2S. 143°-4E.

=—-790, B=+-587, C=—"'17T7; D=+-596, E = +-803 ;
G=+-142, H=—-'106, K= —984,

A Az P. O-C. S. (o C L. M.
° ° m. s 8. m. s. m. m.
Riverview 247 164 e534 —1 e955 — 2 e12-5 18:3
Sydney 247 164 -7 0 485 — 110 140
Melbourne 276 171 — — 11 48 +56 148 198
' Manila 33-3 320 e6 50 — -— - — —
Perth 334 225 1345 8 (13 45) +175 16-8 —
Batavia 36-4 273 72 9 18 PR, — 121
Apia 440 100 — — — — — 210
Osaka 45-5 351 72 -12 — — — 164
Honolulu 655 61 el7 12 ? e23 6 ISR, 300 334
Kodaikanal 687 285 52 42 IL — —  (52T) —
Mauritius E. 823 250 3418 L — — (34-3) 434
Victoria 998 42 3831 L 38-5) 493
Helwan 1141 297 30 0 S (30 0) +117 38-0) —
Hamburg 1229 329 e20 0 PR, e 57-0 —
De Bilt 126-2 329 — — e36 44 SSR, e 560 642
Rocca di Papa 1266 315 e18 18 [-52] e 26 30 ? 701 76-1
Strasbourg 26-8 322 —_ — e 580 —_
o0l 27-3 328 — — e 31 0 SR, e57-0 —
. Edinburgh 1274 337 — — 620 —
Moncalieri 1285 320 e23 18 ?PR‘ 37 44 ISR, 626 —
Stenyhurst 1286 334 36 0 ? 56 0 ? 600 —_
Paris 1294 327 —  — e30 42 +45 620 —
Toronto 1302 39 —_— —_— —_ — 650 727
135-2 320 —_— — —_ — e63-0 78-2
La Paz 1389 130 18 24 [—T74] — — 685 696
San Fernando E. 1420 319 67 0 L —_— —  (67-0) 116-0
‘ N. 1420 319 57 0. L —_— — (57-0) 127-0
Additional readings and notes: Riverview gives MN = +17-3m., MZ = +16-9m.
Osaka MN = +17-4m. Honolilu eL +26-Tm. Mauritius PN =
+35m.248, " De Bilt MN = +72 8 bomﬁ L=+63-0
Toronto eL = +66-5m., +70:3m., a.nd +82-1m., for San Fer-
nando hasg been incroased by 2h, to be oonaietent with PE and .
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April 2d. 15h. 10m. 0s. Epicentre 7°-0N. 137°-0E. (as on 1918 June 29d.).

=—-726, B=+677, C=+122; D=+:682, E=+-131;
G=—"089, H=+-083, K=—-993. L

It is impossible to satisty the observations as they stand. The only two direct
determinations of T, from P and S (Manila 15h.12m.15s. Riverview
15h.11m.15s.) are discordant, and either would assign values of A to these
and the Japanese stations too small for their distance apart, unless we assume
a very deep focus.

A Az P. 0 -C. S. 0-C. L. M.

o ° m. 8. 8. m. s. 8. - m. m.

Manila 175 297 e4 53 +42 70 -29 7-8 7-9
Osaka 27-1 357 5 2 =63 — — 9-0 9-6
Tokyo 28-8 4 734 478 — — 106 142
Riverview 430 163 e859 +41 el5 4 +16 e 207 241
)?(ydney 43-0 163 1230 ¢ 16 0 +72. 198 210
elbourne 454 171 — — 1518 -2 —  26-3
Si 60-7 302 30 42 L — —  (30-T) —
, Honolulu 64:2 -70 19 0 S (19 0) —15 354 414
Victoria 912 40 27 38 ¢ — — — 46-8
Helwan 999 302 24 0 S (24 0) -115 — —
De Bilt 108-1 331 —_ — — — e500 539
Strasbourg 1089 326 — —_ —_— — —  66-3
Edinburgh 1091 337 — —_ — — 500 440
Uccle 109-3 330 — — e 36 18 ¥ eb51-0 530
Kew 1110 332 — — — — — 67-0
Moncalieri 1110 324 e 21 31 ?!PR, 28 57 480 350 —
ord 111-2 332 — — 6 ISR, — 596
111-4° 329 — — — — 570 68-0

Algiers 1186 319 — — — —  65-0 —
San Fernando 1245 324 75 0 L — — (715-0) 800
. La Paz 1536 113 20 0 [— 1] — — 75 —_

Additional readings: Manila gives MN = +8-5

+5m. Osaka MN = +10-9m.
Riverview MN = +25-5m. De Bilt MN = +54-4m.

April 2d. 15h. 34m. 20s. Epicentre 37°-5N. 27°-5E. (as on 1918 Nov. 13d.).

A=+-704, B=+-366, C=+609; ,D=+-462, E=—"88T;
G = +-540, H= 4281, K = —793.

A Az P. 0-C. 8. 0-C. L - M
. o N m 8 s m. s. 8. m, m.
Athens . .30 218 044 -3 121 -—2 16 21
Pompeii 105 294 6 40 L - — @& =
126 350 ©0 40 ¢ — — e88 99
fenna 1344 326 14 17 +59 g18 +a5 80 99
Strasbourg 18-1 314 e422 +4 o746 4+ 4 e97 111 .
Hamburg 01 52 o418 T8 evsr 17 eur 159
am . e e 6117 - 15-
U 2141 316 — — e8 4 + 3 — —
Parls 213 310 e454 — 3 e1234 - IL (el26) —
De Bilt E. 214 320 e6 52 2 e 8 5 + 5 117 146
N. 214 330 — — e9 4 +11 — 125
Oxtord 247 314 946 18 (9 46) —11 — —
San Fernando ggg g;g 11 40 S (11 40) +63 _»—7 507
Edinburgh 276 322 e9 10 $ o156 52 L (e 15.'9; —
La Paz -104-3 260 55 44 - IL o — (657 —

" Additional readings and notes: Athens gives its readings min. early, MN =
Ao om. " Hamburg MNZ = +14-5m. ines o

N

April 24, _ Roodings also at Oh. (Christoh h), Th. (Victoria and,nmfoﬁu‘ a,
AP Tacubaya, and Athens), (1311.]?%’&1% and La qjﬁ 14h. (La Pax g} oku,
Xgﬁbosaj, and Manila), 16h. (Hamburg), 17h. (Stonyhurst), 29h. (near
ens). B . .
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April 3d. Readings a (San Fernando), 3h. (near Tokyo and Mizusa,wa),
10h. (near Taihoku), 21h. (Helwa.n

April 44d. Readings at 0h. ( t.o ), 2h, La. Paz and San Fema.ndo), 'lh
$La. Paz), 9h. (near Tacubaya), (near Osaka and Kobe), 1
Helwa.n), 16h. (near Taihoku), 1711 (Batavw,), 18h. (Helwan and La,
Pasz), 20h. (near Tokyo).

April 5d. 12h. 18m. 26s. Epicentre 41°-0N. 13°-5E.
A=+-734, B=+-176, C= +-656.

A Az P.. O0-C. 8. 0-C. L. M.

N N m. 8. 8. m. 8. 8. m. m.
Pompeii 0-9 110 015 + 1 0 27 + 2 —_— 0-7
Rocea di Papa 140 321 i016 + 1 0 30 + 2 —_ 0-7
Florence 3.2 329 - 129 [) (l 29) + 1 — 2-0
Padova 4:5 345 13 425 0 ? (2-5) —_—
Moncalieri 58 316 e2 16 +46 i 29 +50 5-1 —_
Paris 11-0 319 —_ _— — 66 —
De Bilt 12-5 336 — —_ — 53 —
Hamburg 128 351 .e5 34 1S (e 34) -5 — 7-6

No additional readings. :

April 5d. 15h. 52m. 20s. Epicentre 4°:0S. 138°-0E. (as on 1915 Aug. 3d.).

'A——741,B=+667, C=—-070; D= +669,E =+-T43;
+-052, H=—-047, K = —-998.

, This is only a rough agproxlma.tion to the time and place of the shock. The
evidence is slight an nflicting.

A Az P. 0-C. 8 = 0-C. L M
. o . I 8. 8. m. s. 8. m. m.

95-1 317 634 +55 — - = =

Adelaide 309 179  — 5 Jrm o oass w1 207
Batavia 31-3 263 e6 23 o811 PR, —  —
Riverview 332 150 e7 2 +12 ©12 34) +23' 6126 162
Melbourne 344 170  — Z %185 193
erth 348 314 1235 S (12 35) -—17 300  —
Zi-ka-wei 386 337 o746 -+ 3 e13 31 —15 @—  —
Helwan 1063 300 2840 S (37 40) SR, — —
Hamburg 1149 3290 — — 537 —
De Bilt 1182 398 €20 4 PR, e30 11 +95 €607 620
1182 328  — 2 6597 645

Strasbourg 1187 398 — - = T eer  —
Boiapurgh 1195 a4 — [ — — &1 =
urg : - - = - i =
Eckdalomutr ~ 1190 338 — Z 2940 452 — @ —

_ Stonyhurst 120-7 334 7 40 1510 P 232 —
arts 121-5 337 e20 44 25 T 1 —
La Paz 141-0 i i 31’1 = Z 399 430

Additional readings : w records eS as e, and gives eS = +10m.43s.,
MZ = +21-7Tm. Helw ﬁvesltstworeadinssas PN and PE.

April 5d. Readinfs San Fernand: ear O 10h. (Cape
Town) 1 h.ala'% 3 I(Ah. (gelwan o)l'ﬁh (Ln. Paz a?ﬂlsi’l..')(Stonylgmx'at,

tavia, ompeii), 18h. ikanna.zo (near
Twnba,ya), 2111. and 23h. (La wpeil) ¢ ) 20

. April 8d. 16h. 43m. 20s. Epioentre 156°'6N. 97°-8W.

A=-—131, B= - S H69: D= —991, E=+136;
. -0 ée, H = ~366, K = —968.

A Az P. 0-C. 8 0-C. L 'M

° ° m. 8. 8 ° m. 8 8. m. m.
Oaxaca - 17 35 041 +15 (0 41) —-T7- 09 10
Tacubaya, - 40 341 124 +22 — — 33 35
Mazatlan 111 315 245 —1  — — 70 13
Tuoson E 204 327 1118 L — — 115 119
C"“’"‘{o . 276 17 6 7 "+3 11 3 +11 170 —_—
Georgetown - 295 % e617 — 6 1150 +24° — —_
Berkeley 310 32 — - = — e158 —
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A Az P. 0-C S. 0-C. L. M.
° o m. s. 8. m. s. s. m, m.
Toronto 321 26 — — 19 52 $ 26-6 —

Ottawa 35-1 iT 5 - 12 40  —17 —
Victoria 389 333 1356 S (1356) + 5 203 243
La Paz 436 137 e8 23 0 1558 +62 237 273
Stonyhurst 806 38 24 52 ¢ — — — —
Fernando 82-1 53 43 40 IL — — (43'7) 447
Paris 84-9 4 — — €23 37 +19 397 —
De Bilt E. 854 37 — — e23 26 + 3 e427 466
N. 854 37 — - — — e44:7T 465
Uccle 854 38 e1254 + 4 2313 —10 e 407 —
Strasbourg 882 39 e1310 + 4 e24 4 +10 e 467 -
Algiers : 891 51 e24 -5 1S (e24 5) 507 —
Helwan 113-1 47 68 40 ?L — — (68-7) -

Additional readings : Oaxaca rea,dinﬁs increased by 3min. Ottawa gives Ty=
16h.43m.22s. San Fernando MN = +47-Tm. Helwan P = +69m.40s.

April 6d. 19h. 2m. 25s. Epicentre 5°-08. 155°-0E. (as on 1913 July 224.).
A=-:903, B=+-421, C=—087; D=+-423, E=+-906;
G =+079, H=—-037, K = —-996.
This earthquake does not seem to afford a good determination without the

assumption of a deep focus. Although there is no anti-centric support to
this hypothesis, it ht be noticed that on 1918 Dec. 25d. an earthquake

occurred in this neighbourhood which required a very great defxth, 0-070,

to bring its readings into line. In the present case 0-050 is sufficient.

Corr. .
for )
Focus A Az. P. O0-C S. 0-C. L. M.
° ° ° m. s 8. m. 8. S. m. m.
Riverview =31 290 186 e4 41 —88 e10 15 -5 e131 15-3
Sydney -31 290 186 55 4+ 86 10 5 —-15 0132 143
Adelaide —-35 336 205 — — 1 5 -31 14-1 176
Melbourne -35 341 192 6 17 -17 11 41 -3 157 175
Manila -39 390 301 e6 56 —18 12 33 —-25 162 18-2
Mizusawa —-4-4 455 47 788 -8 — — — -
Perth —45 459 229 16 23 ? 14 46 +19 262 —
Batavia —-46 480 266 8 25 +4 15 10 +16 e22'6 —_
Zi-ka-wei —-46 483 321 ed8 49 25 el4 59 + 1 — -—
Honolulu -50 530 58 11 417 i16 11 +17 245 368
Colombo —-60 759 279 20 35 8 (20 35) +10 —_ 436
Kodaikanal —-61 787 282 48 5 ?L C— — (46°1) —
Berkeley —64 873 50 — — 622 3B? +1 — —
Victoria —65 883 41 — — 16 ?PR, 4 293
Mauritius —-6'6 949 250 23 3 78 (23 35) -20 — 539
Chicago — 186 47 28 5 ?8 (28 50) 451 531 —
Toronto — 1187 41 — — —_ — 438 —
Cape Town — 1235 224 32 30 ?8R, — — — 71-3
Hamburg — 1237 335 e2 35 ?PR, — — 586 -—
De Bilt — 1267 337 e2 45 ?PR, e30 59 +81 e566 603
Stonyhurst — 12718 M1 38 35 ?SR, 43 35 ? 56.6 621
Uccle — 1280 337 20 47 ?PR, 27 23 —144 556 606
Strasbour, — 1283 332 20 38 P - — e 626 —
Rocca di Papa — 1302 322 i19 40 g+22 21 38 ?PR, eb596 696
Paris — 1304 336 e20 35 ?PR, — 626 —
Moncalieri — 1309 330 e2 59 ?PR 34 13 ?SR, 58'8 —
Paz —-. 1322 118 19 28 [+ 5] 30 48 554 584
Tortosa — 1375 381 e2 35 ?PR, _— —_ e 646 876
Algiers — 1391 32 e2 25 ?PPR, — — 76-6 —
Rio Tinto — 1435 336 21 35 ?PR, —_ — - 27°6
Additional and notes: Riverview gives PS = +10m.37s., MN =
+14-2m., =+15-9m, Adelaide SR, = +12m.50s. -Manila MN
= +17-8m, Mizusawa PN = +8m.1l1s. (O —C. = +178.). Mauritius
PE = 422m.47s. Toronto L? = +34'7g. De Bilt e = +39m.57s.,
%—I{S“ -fi 1753 6m. Uccle e = +37Tm.35s. (1SR,). Rocca di Papa ePN =
m.478.

‘April 64. Readings also at. Oh. (Manila, Algiers, San Fernando, and near Mizu-
sawa), 1h. (La Paz (2) ), 12h. éﬂarvax'd), 16h. (Stonyhurst (4).), 18h.
;Colmbm,and near La i)ﬁ)' 20h. (La Paz, Mizusawa, and Toronto),

1h. (Toronto, Victorip, Riverview;: and mear Manila), 23h. (Algiers).
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April 7d. Readings at Oh. (San Fernando), 11h. (La Paz), 17h. (near Ba.tavia),
19h. (Tokyo), 20h. (San Fernando), 22h. (near La Paz).

April 8d. Readings at 0h. (Manila), 1h. (De Bilt and Paris), 8h. and 10h. (La
Paz), 14h. (Riverview 2) and~ Sydney), 15h. (Helwan), 16h. (La Paz
and near Tacubaya), 22h. (Riverview).

April 9d. Readings at 4h. (near Balboa Helghts), 5h. (Manila), 6h. (San Fer-
nando), 8h. (near usawa), 11h, (Azores), 14h. (La Paz, near Osaka,
Mizusawa (2), and Manila), 15h. (Victoria and Toronto), 16h. (La Paz),
17h. (near Zurich), 19h. (Batavia and Riverview), 21h. (San Fernando).

April 10d. at 2h. (Algiers), 5h. (near Kobe), Th. (La Paz), 8h. (Helwan
and Victoria), 10h. (near Mizusawa), 13h. and 22h. (San Fernando).
1920. April 11d. 23h. 3m. 35s. Epicentre 48°-3N. 152°-0E.

A=—587, B=+:312, C=+T47; D= +-470, E= +883;
G = —-659, H= +-351, K = —-665.

A Az P. 0-C 8. 0-C. L. M.

. ° ° m. s. 8. m. s. 8  m. m
Ootomari 6:4 258 2 6 +28 —_ —_ 34 3-8
Hakodate 10-3 235 e2 29 5 — — — —
Mizusawa E 121 224 3 0 0 5 14 -1 — —
Tokyo 156 220 4 5 +18 4 23 ? 6-8 6-9
Nagoya 17-2 226 4 8 +1 —_ —_ — -
Osaka 18-4 228 426 + 4 (1T54) + 5 79 87
Kobe 185 229 425 + 2 (7T 47) -— 4 7-8 8-8
Nagasaki 228 235 e513 — 2 (e9 3) -—18 e 90 —_
Zi-ka-wei 288 245 e7 5 +49 10 53 —-20 — —
Taihoku 33-4 238 — — e12 28 - 2 — —
Manila 423 229 e8 22 + 9 12 20 14-0 151
Honolulu 479 106 15 37 78 215 37) —16 e248 256
Victoria 532 56 1036 +69 (17 0) + 1 170 239
Batavia 673 231 ell 6 + 6 e19 17 —37 e 244 —
Hamb 732 339 ell 37 0e21 3 -1 e§4-4 36-4
Eskdalemuir 74-3 348 — — 12113 -5 74 —_
Stonyhurst 756 346 21 25 78 (21 25) — 8 310 —_
0 757 42 el4 40 PR, 21 13 —-21 299 —

De Bilt E. 757 340 11 54 + 1 21 35 + 1 324 41-8
757 340 — -_— —_ — 364 416

Budapest 75-8 330 11 56 + 1 _ —_ —_ —
Vienna 76-1 331 ill 56 0 und —_ — 22-2
ccle 77-1 340 e12 0 -— 2 21 67 + 7 e34-4 —
Kew 774 345 — — — — 504
Ottawa 774 32 - — e 21 33 —-20 —_ —_
Toronto 77-5 37 — _— —_— — 453 —
Strasbourg 783 337 12 T — 2 — — e 374 —
Zurich E. 792 336 e12 13 -1 i12 17 ? —_ —
: . 792 336 e12 12 -— 2 112 16 2 — 124

. 792 336 e12 11 -— 3 i12 15 ? — —_

Paris 79-3 340 e12 16 + 1 e22 14 -1 414 —
Besancon’ 800 339 1220 + 1 gﬂ 27 + 4 374 —
Florence 816 332 12 0 -—28 22 26 —-16 344 514
Harvard ‘816 30 - — 22 30 -12 - —
Moncalieri 816 336 1234 + 6 2236 — 6 33-5 49-7
Riverview 82:2 181 e12 56 +25 e 22 26 —22 339 385
n 82:5 38 el2 42 4+ 9 2228 ~24 3879 —

825 38 e12 25 — 8 2242 -—10 48-5 —_

Rocca di Pa,pa. 830 330 e12 34 -— e—m L e— 0 — 128
Helwan 856 312 1225 -—26 (22 25) -—-61 @ — —
874 340 1252 — 9(e2225). —80 e224 25-1

930 345 41 25 — (414) 572

344 59 11935 [+ 61 — — 674 —

For Noles sce mext -page.
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NOTES TO APRIL 11d. 23h. 3m. 358.
Additional readings and notes: Mizusawa gives MN = +5m.9s. Osaka
: MN = +8-1m. Kobe MN = +8-9m, Manila MN = +16-6m., T,=
23h.6m.59s. Honolulu records S as P and gives S = +19m.25s. YSﬁ,).
Eskdalemuir records S as i and gives S? = +26m.42s. Stonyhurst S =
+25m.43s. De Bilt T,=23h.3m.46s. Epicentre 45°-5N, 153°-0E.

Vienna i= +12m.6s. The shock seems to have been mistaken for a local
one at Vienna and Zurich Uccle SR,= +27m.1s., T, =23h.3m.36s.
Toronto L = +27-1m. and 48-5m. Florence MN = +50-4m. and +52-9m.
Harvard gives IN at 5 times, including that read as S. The other four are
+19m.41s., +21m.558., +22m.30s., and +22m.358. Riverview MN =
+44-8m., T,=23h.5m.0s. Helwan gives its readings as PN and PE.
La Paz gives L = +58-4m. and +85-9m.

April 11d. Readings also at 3h. (Helwan), 6h. (near Rocca di Papa), 9h. (Helwan),

. 13h. (Zi-ka-wel and near Taihoku), 17h. (2) and 18h. g) (Stonyhurst),
19h. (A?la., Riverview, and Stonyhurst (2) ), 20h. (La , Stonyhurst,
and Colombo), 21h. (Helwan, Stonyhurst, and San Fernando), 22h.
(Stonyhurst and Manila), 23h. (Stonyhurst).

’

* April 12d. Readings at Oh. (Berkeley and near Florence), 2h. (Stonyhurst (3) ),
“"3h. (La Paz), 6h. (La Paz), 8h. (Helwan), 14h. Helwan, Mizusawa, and

near Osaka and ob(g,.rl h. (Helwan, near Tokyo and Mizusawa, and

D Viequcs), 18h. (Helwan), 19h. (Rio Tinto), 20h. (Port au Prince).

April 13d.  Readings at Oh. (Taihoku and La Paz), 2h. (Colombo), 3h. (Da Paz),
4h. (Point Loma), 5h. (near Osaka and Kobe), 10h. (Nagasaki), 14h.
(Chicago and near Mazatlan), 17h. (Harvard and Chicago).

April 144. Rea/ding at Oh, (Algiers), 3h. (near Athens), 12h. (La Paz), 13h.
m!ih. i diP &)pa), 18h. (Osaka), 20h. (Rio Tinto), 21h. (San Fernando),
a Paz). ) .

April 15d. 12h. 13m. 30s. Epicentre 33°-0N. 139°-0E.

A=—633, B=+-550, C=+-545; D=+-656, E=+'755;
G = —-411, H=+-357, K= —"839.

A Az P. 0-C. 8 0-C. L M.
. ° ° m. 8. 8. m. 8. 8. m. m.
“ Tokyo 25 13 057 +18 — — 17 18
o;é : 34 209 057 +4 — — 11 27
o 3.6 208 054 — 2 =— — 18 14

R iooawa 63 15 134 —2 248 —4 — @ —

| Zi-ka-wel 150 268 e3 4 —35 — - = =
ail 247 226 e6 30 +55 — - = -
Helwan 87-1 304 2130 ‘1S (2130 —-132 — @ —
La Paz 150-5 63 19 21 [—351 — - - =

Additional readings: Osaka gives MN = +2-9s.  Helwan PN = +7m.30s.

April 154. also at 2h. (Helwan), 10h. (La Paz), 123h. (La Paz), 19h.
(San Fernando), 20h. (near Mizusawa).
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Apiléd. 22h. 35m. 158, Epicentre 57°-3N. 165°-0W.

A=—-522, B=—-140, C=+4-842; D=—-259, E=+-966;
G=—-813, H=—-218, K = —-540.

Very uncertain.

A Az P. O0-C. S 0 ~-C. L M.
o o m. 8. 8. m. 8 8. m. m.
Tictoria 26-2 92 b 51) +1 — L — 58 152
perkele 339 108 — — e13 45 +66 — —
fonolulu 363 169 8 45 PR, — — — 200
cago 496 75 6 252159 11 30 ?PR, 17-6 —
Tlironto 52:3 67 — — — — e28-0 290
(ttawa, 529 61 — — — — 24-8 —
lhaca 54-7 5 - — — —_ — 29-8 —
Ika-wei 555 276 el 49 2 — — — —
ftorgetown 570 69 ell 14 +82 — — " 350 —
Yashington 57-0 69 — — — — e28:2 —
farvard 57-3 61 — — 13 48 PR, 290 355
pkdalemuir 66-4 11 i12 54 ?PR, — — 32-8 —
Imburg 69-0 3 e30 45 ? — — 38:8  42-8,
Do Bilt E. 703 6 e11 18 —1 e2028 — 2 338 42-9
N. 703 6 — — —_— — e30:8 425
Tew 705 10 — — ~—— — —  51-8
lecle 71-6 8 — — (20 45) 0 e30-8 —
grasbourg 74-0 4 — — — — e41-8 —_
§mla, 77-4 311 e34 21 ?IL — — (e 34-4) —_
joncalieri 775 5 e16 5 PR, 29 23 ISR, 435 —
locca di Papa  81-0 1 i5 58 ? 16 25 PR, e47-2 532
No Tinto - 832 17 . 30 45 ISR, _ — —  63-8
gn Fernando 846 17 15 45 ?PR, — —  (48-8) 588
felwan 91-8 347 18 45 PR, (23 45) —48 — —
jiiitional readings and notes : Chicago gives L = +17-7Tm. All these readings
we assumed to be 10min. early. Toronto L?=+12-8m., L = +22-0m.
ttawa e?E = +12m.15s., €?N = +13m.33s. Georgetown eE and N =
+11m.14s. Washington L = +34-8m, Harvard eE = +15m.39s.,
IN=+29-6m., MN=+35-2m., T,=22h.27m.42s. Uccle reads S as

iR, and gives eS = +14m.15s,
ipil6d. Reeadings also at 6h. (Taihoku), 16h. (La Paz), 18h. (Taihoku).

“yil’d. Readings at Oh. (San Fernando), 4h. (Manila), 5h. (Batavia), 105.
o (near Mizusawa), 17h. (Helwan), 21h, (San Fernando). ( )

pi18d. 21h. Im. 458, VEpicnetre 57°-3N. 165°-0W. (as on April 16d. 22h.).

A =-14522, B=—140, C= +-842; D =—-259, E=+-966;
G=—-813, H=—-218, K = —-540.

A Az, P. O-C. 8. 0-C. L. M.

° ° m. s. 8. m. 8. 8. m. m. ™
fitkea E. 1569 78 e654 1S (e6 54) + 1 7-8 9-0
Victoria 26-2 92 — — — — 131 146
(hicago 496 75 25 5 L 26 0 ? 264 —
inn Arbor 51-2 70 — —_ — — 271 —_
Toronto 52-3 67 —_ —_ _ — 246 -_
Ottawa 529 61 — —_ —_ — e g7.~8 —_
thaca 547 65 — — —_— — e 28:6 —_
Northfield 553 60 e29 5 L —_ — 323 —_
Washington 570 69 29 53 L — — 332 —
@Georgetown 57-0 69 — — 30 4 L 314 —
(heltenham 573 69 29 26 L 31 43 ? — —
Hervard N. 573 61 — — — vo— 303 3812

siditional readings: Sitka gives ePN = +7m.58s. (%eLN ), MN = +10-0m.
Ann  Arbor MN = +.27-3m. Ottawa e = +28m.10s. Georgetown
L% = +335m. Cheltenham PN = +29m.57s., PR,EN = +30m.27s.,
PRyN = +83m.17s,, SRyE = +33m,438, _ : :
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April 18d, Readings also at 2h. (near Osaka and Kobe), 4h. (near N ),
5h. (La Paz), Th. (near Rocoa di Papa, Pompeli, and Athens), 8h. (near
Batavia), 13h. (near Manila), 14h. (near iers), 16h. (La i’az), 20h.
(San Fernando and Apia). -

1920. April 19d. 21h. 6m. 25s. Epicentre 18°-4N. 94°-3W.

A=-:071, B=—-946, C=+-316; D=—-997, E=+-075;
G=—024, H=—-315, K= —-949, :

Station and A Az +P. 0-C. S. 0~C. L. M.
Component. ° ° m. 8. 8. m. 8. 8. m. m,
Oaxaca 27 240 0 1 -—41 — —_ 0-2 —
Tacubaya 4-9 282 039 -37 — — 10 13
Mobile 13-4 23 e4 45 +87 7 1 L 74 79
Tucson E. 20-3 316 426 —19 8 4 —25 102 113
cago 240 12 i530 + 2 9 52 + 8 118 —
- Cheltenham E. 25-3 33 547 + 6 — — 203 24-0
N. 253 33 547 + 6 10 25 +16- 176 24-2
Georgetown E. 254 32 548 + 6 10 30 +19 e 12-3 —
z. 254 32 547 + 5 — — 21-8 —_
‘Was! n 254 32 545 + 3 10 23 +12 — —_
Ann Arbor E. 255 18 559 +16 10 - 8 122 —_
E. 255 18 53 —8 1017 + 4 122 —_
N. 255 18 559 +16 10 11 -2 —_— —
Vieques E. 274 86 637 +35 11 35 +47 16-0 17-2
Toronto 281 23 659 +50 11 11 +10 e 236 26-6
Ithaca 284 28 6 0 -—12 10 57 -9 152 —_
Lick 305 315 e5 59 —34 — —_— — —_
Harvard E. 310 34 633 —5 39 —72 e 11-7 — ’
N. 310 34 632 — 6 (11 48) — 3 e11-8 —_
Ottawa 31-1 26 635 — 4 47 — 6 — —
Berkeley 31.2 316 e6 4 —36 — — e16-8 —
Northfield 315 30 — e 10 35 —85 — —_—
Victoria 381 330 9 25 PR, 12 52 —47 17-8  23-2
La Paz 434 141 8 21 53 -1 17-8 214
Honolulu 596 284 e10 11 + 2 117 41 -37 263 30-1
Coimbra 52 5 55 + 5 47 +19 364 —
Edinburgh 54 37 21 31 78 (21 31) + 1 376 411
Eskdalemuir . 755 37 12 2 +10 47 +15 376 —_
Stonyhurst 6-3 39 21 35 28 (21 35) — 6 356 391
Rio Tinto 70 54 15 35 PR, — — — 266
Oxford 756 40 1236 +32 22 9 +14 — —
San Fernando 77 55 12 + 22 5 + 8 — 256
ow 81 40 — — — — — 236
Granada 95 54 1229 +13 22 46 +28 — —
P; 30-6 41 e12 25 + 2 e 22 23 — 7 4146 — N
De Bilt 11 3 12 34 + 8 22 48 +12 €396 405
Uccle 11 40 12 26 0 22 46 +10 e 396 —
Tortosa 816 50 1235 + T 23 18 +36 357 479
Barcelona 826 .48 e1235 + 1 (22 54) -+ 1 22-9 —_
B 3-3 4 12 42¢ + 4 — —_— —_ —_—
Hamb 34 36 11237 -1 e23 13 +12 e 416 436
Strasbourg 40 4 1239 -3 e23 14 + 68 456 —
ers . 847 52 12 46 0 2311 -5 386 516
\ Zurich 4-9 42 1246 -— 1 —— —_ —_— —_
Moncalieri 52 45 13 6 +17 23 16 -5 313 —_
89-3 39 il3 — 8(024 35) +29 e24-6 —
Rocca di Papa 898 46 e1245 —~30(e 24 11) — 1 242 26-1
Pompeii E. 915 46 13 3 +11 4 35 + 6 _— —_
Helwan 1088 48 19 35 PR, — —_— —_— —
X 129-8 9 e22 5 PR, —_ — (61-1) 74-8
Manila 132-1 311 e 18 35 [—48] —_ —_ — —
Mauritius . 1537 98 75 5 L —_— — (15°1) —
Batavia 1560 298 e 19 11 [—52] -— —_ -
Adaditfonal reuilnﬁs : Tacubaya gives all three components for I and M which
are substantially the same, Mobile _eP = +5m.58. and +5m.23s.
Georgetown SN = +10m.31s., the other N readings being the same as the E
or Z. T,=21h.6m.15s. . Vieques SN = +11m.45s. Toronto eS =
+12m.358., i=+20m.41s., -and _+21m.418., also eL=+336m. T,=
21h.8m.6s. Harvard PR,E = +7m.478., PR,N=+7m.43s., T,=
21h.7m.48s.  Berkeley ePN = +6m.58.  Coimbra IE = +12m.235., iN =

+22m.158. T, =21h,6m.26s. Stonyhurst reads S as P and gives S =
. +26m.358, San Fernando MN. m. 348, Paris
1= +12m.50s. and +28m.11s. T,=21h.8m.508, De Bilt SN = +23m.13s.
i=+24m.6s., MN=+41-9m. T,=21h.6m.43s. - ocle 1
SR, =+28m.0s. T,=21h.6m.28s. Zurich e = +13m.14s, enna
151-5- +%’=l;m.lls., L=+38-6m. Rocca di Papa ePN = 412m.59s., eS =
m.53s. . G : : : .
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April 19d. Readings also at 3h. (near Batavia (3) ), 4h. (Zurich), 11h. (La Paz),
" 14h. (];»ata.via)', 16h. (Stonyhurst), 17h. (Batavia), 20h. (La Paz and

April 20d. Readings at 2h. (San Fernando), 3h. (near Algiers), 5h. (near Taihoku),

10h. (near Tokyo and near Mizusawa different shocks), 15h. (La Paz and
Manila). )

April 21d. Readings at Oh. (San Fernando), . 4h. (Apia and La Paz), 11h.
(Colombo), 12h. (Taihoku), 19h. (Apia), 21h. (Batavia, La Paz, and near
Oaxaca and Tacubaya), 22h. (San Fernando).

April 22d. Readings at Oh. (La Paz), 2h. (San_Fernando), 4h. (La Paz), Th.
(Cape Town), 8h,, 12h., and 15h. (near Mizusawa), 16h. (near Tokyo),
17h. (Cape Town), 19h. (La Paz), 22h. (Nagasaki), 23h. (San Fernando).

April 23d. Readings at Oh. and 2h. (near Mizusawa), 5h. (Nagasaki), 8h. (Uccle
and Hamburg), 9h. (Helwan), 10h. (La Paz), 11h. (near Mizusawa), 12h.
(ba_Paz), 14h. (Cape Town), 15h. (near Mizusawa and Tokyo), 18h.
(Taihoku and San Fernando), 19h. (Uccle, La Paz, De Bilt, Pompeii,
Rocca di Papa, and Strasbourg).

April 24d. Readings at 2h. (La Paz), 3h. (Cape Town), 7h. (La Paz), 8h. (Helwan),

9h. (La Paz), 11h. (Stonyhurst), 14h. and 19h. (La Paz), 23h. (San Fer-
nando).

April 25d. 16h. 45m. 0s. Epicentre 4°-0N. 130°-0E. (as on 1913 Mar: 26d.).

A =—-641, B= 4764, C=+-070; D=+-766, E= 1643 ;
G=—-045, H=+-053, K = —-998.
Very doubtful.
A Az P. O-C S. 0—-C. L. M.
. o m, s. 8. m. s. 8. m, m,
Manila 13-8 321 — — e617 +14 95 106
Batavia 25:3 246 53 —5 — — — 11-0
Riverview 428 154 e 12 el4 6 -39 — 184
Colombo 500 276 21 30 SR, — — — —
Helwan - 957 301 28 0 ISR, — — —_ —
La Paz 158-2 126 20 19 [+13] — — — —

Additional readings: Manila gives MN = +9-8m. Batavia 1= +6m.20s.
Riverview MZ = +18-9m. Helwan PN = +29m.0s,

- April 25d. Readings also at Oh. (near Tokyo), 2h. (Rocca di Papa and Athens),
6h. and 7h. (Colombo), 8h. (near Athens), 9h. (Hamb ), 14h. (Taihoku
-and Helwan), 15h. (Batavia and near Tokyo), 16h. (La Paz and Mel-
bourne), 22h. (San Fernando).

April 26d. Readings at 2h. (near Tokyo and Mizusawa), 7h. (La Paz), 12h. (near

Tokyp), 18h. (near Tacubaya), 23h. (San Fernando, Manila, Iielwan, and
near Barcelona and Tortosa).

April 274. Réadlngs at Oh. (near Bémelona and Tortés&), 4h. (La Paz), 6h. (Hel-
' wan and near Roceca di Pa,ﬁa.), 15h. (Manila and near Athens), 16h. (near
Oaxaca and Tacubaya), 18h. (near Balboa Heights), 21h. (San Fernando).

April 284. Readings at 3h. (near Tacubaya), 4h. and 6h. (La Paz), 10h. (near
Tokyo), 12h. (San Fernando and La Paz), 17h. (Tortosa), 18h. (Lick),
" 23h. ( Fernando). '

April 293, Readings at Oh. (La Paz and near Lick), 3h. (near Mizusawa), 6h.
( , Batavia, and near Tacubaya), Th. (near Osaka and near Tokyo,
independéent shocks), 10h. (Manila and near Tacuba. a), 12h. (near Tacu-
baya), 13h. (La Paz and near Tokyeo), 14h. (near awa), 15h. (Paris
and. Helwan , 16h. (Riverview, La \z, - Batavia, » and Sydney),

17h. (La Paz), 21h. (Algiers), 22h. (San Fernando). ]
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April 30d. Readings at 1h. (near Lick and near Tokyo), 2h. (Riveryiew), 3h.
(near Tokyo), 5h. (Batavia and La Paz), 9h. (near La Paz), 11h. (near
Tw\&b;zya), 14h. (near Tokyo), 19h. (near Tacubaya), 22h. (San Fer-

nando).

May 1d. 6h. 34m. 40s. Epicentre 37°-0N. 28°-TE.

A=+-700, B=+-383, C=+-602; D=+-480, E=—-877;
G=+-528, H=+289, K=—"T99. i

A Az P. 0-C. 8. 0-C. L. M

B o m, . 8. m. s. 5 m. m

Athens 40 286 17 +5 156 + 6 24 28

Pompeii ° 11-6 294 259 + 6 14 20 ? —_ —

Rocca di Papa 13-2 296 312 — 4 — —_ —_— 89

Moncalieri 17-6 304 323 —49 8§ .2 +31 118 —

Strasbourg 191 314 431 +1 e7 T 8T — 134

Hamburg 210 328 i4 58 4+ 5 e10 40 L 14-2 —_

Uccle 921 316 e5 4 — 2 e9 4 — 3 el23 —

Paris 223 310 e5 3 —6 e9 4 —1 13-3 —

De Bilt B 224 320 — — e922 + 9 eldd 153

N. 224 320 — — €920 7 — 156

Additional readings: Athens gives PE also at +1m.16s., MN = +2-9m.
Strasbo MN = +13-3m.

asbourg = +13-3m.,

May 1d. - Readings also at 2h. (Helwan), 6h. (La Paz), 10h. (Apia), 13h. (Mon-
calieri), 14h. (Helwan), 16h. (Lick), 18h. (Pompeii), 23h. (Helwan,
Eskdalemuir, Kew, Edinburgh, Moncalieri, Calcutta, Simla, Hamburg,
Ucele, De Bilt, and Rocea di Papa). »

‘May 2d. 8h. 27m. 50s. Epicentre 35°-0N. 90°-5E. (as on 1919 June 28d.).

A=—-007, B=+-819, C=+-574; D=+1-000, E=+-009;
G=—-005, H=+574, K=—"819.

A Az P. O-—C. 8. 0-C. L. M.
o o m. s. 8. th. s. 8. m. m.
Simla 11-8 255 —_ — eb5 28 +14 75 77
Calcutta E. 126 189 3 34 +27 —_ 6-2 —_
: N. 126 189 3 28 — — 6-1 —_
Bombay 224 229 9 13 8 9 13) 0 — 126
Zi-ka-wei 261 90 eb5 47" — 10 + 4 — 16-8
Kodai 275 208 10 52 1) 10 52) + 2 140 160
Taihoku 28+5 102 11 S (11 )y — 2 15-3 177
Colombo 298 202 12 28 8 (12 28) +57 . 228 277
325 85 e13 9 S (e13 9) +53 —_ —_
34-2 119 e 10 44 - -~ — —
Osaka 363 19 — — 14 43 +89 — 230
Tokyo 398 76 22 37 L — — 252 292
ta 44-0 156 — — — — e25'1 237
Helwan .. 49-5 282 16 10 18 (16 10) - 3 — —_
Vienna 54-7 310 —_ —_ -— — 302 382
Hamburg 57-2 316 — — e23 46 ISR, e332 344
Rocca di Papa 593 303 e43 14 L —_ — (e 432) 464
Strasbourg 60-1 310 — — — e349 381
De Bilt: 60-4 315 _ — 025 10 ISR, e 332 36-2
cole 613 315 —_ —_ — 332 367
Monoalieri 614 309 — —(e19 34) +53 355 418
Dyoe 62-5 323 —_ —_ — 352 —_
Paris 632 313 —_ —_ _— — e 41-2 —
. Kew 638 318 — —_ —_ — — 412
! Eskdalemuir 638 321 —_ — —_ — 332 —
Oxtford . 64-2 318 —_ — — — 381 —
. Barcelons, 666 307 — — —_ — 415 —
Tortosa 679 308 e39 12 IL — — 402 440
Algiers 68-1 301 _— — — — ©437 47-2
San Fernando N. 74-7 306 44 40 L —_ —  (44-7) 56-2
. Chicago 103-2 359 —_ — — — -e 48°7

'S
% |

Additional readings: - Zi-ka-wel gives MN = +15-Tm T, =8h.27Tm.
O#ka MN = +21:8m. Batavia e = +17m.40s. and +22m.6‘s. Helwan
PN = +20m.10s. Moncalieri gives 'S = +27m.40s,, MN =41-5m.

EKskdalemuir L = 438-2m. Barcelona e = +40m.10s. -~ San Fernando

PE = +47m.40s.,, ME = +50-2m. Chicago L= +60-Tm.

;
i
&
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vMay 2d. 14h, 46m. 40s. Epicentre 35°-0N. 90°-5E. (as at 8h.). '

A=-:007, B=+-819, C=+574; D =+1000, E = +-009;
G=—-005 H=+-574, K =—-819.

A Az P. 0 -C. S. 0-C. L. M.

. ° m. s. 8. m. s. 8. m. m.

Simla 11-8 255 —_ — 538 +24 7-2 8-0
Calcutta E. 126 189 3 8 +1 — — 6-3 —
: N. 126 189 256 —11 (5 50) +16 5-8 —
Bombay 22-4 229 916 IS (9 16) + 3 — 126
Zi-ka-wei 261 90 eb 49 0 10 24 0 — 159
Kodaikanal 275 208 10 32 7S glo 32) -—18 135 16-1
Tajhoku 28-5 102 11 6 S 11 6) —2 153 18-2
Colombo 29-8 202 12 20 ¢S (12 20) 449 228 263
34:2 119 e10 23 ¢ — — 150 193

Osaka 36-3 79 — — 15 0 +106 — 212
Tokyo 398 176 18 43 L — — 223 245
Batavia 440 156 — — — — 0254 b
Helw: 495 282 17 20 S (17 20) +67 — —
Vienna 54-7 310 — —_ — — e 314 386
Hamburg 57-2 316 — — €21 20 ISR, 333 345
Rocca di Papa 593 303 — — —_ — — 436
Strasbourg 60-1 310 — —_— _— — 353 40-1
De Bilt 60-4 315 —_ — — — €333 364
Uccle 61-3 315 — — — — €323 367
Monecalieri 61-4 309 —_ —(e19 37) +56 356 41-3
yce 62-5 323 —_ — — — 140-3 —
63-2 313 — — e 27 20 ? 34:3 363

Eskdalemuir 63-8 321 — — —_ — 343 —
oW 63:8 318 — — — — —  40-3
Stonyhurst 640 319 —_ — — — 338 363
xford 642 318 — — — — . 383 —
Tortosa 67-9 308 — — — — €393 440
Rio Tinto 74:2 308 44 20 L — — (44-3) 61-3
Coimbra 742 310 0 L — — 433 455
SanFernande 747 306 31 32 L _— — (31-5) 50-8
Cape Town 964 233 55 8 IL —_— — (551) 57-6
La Paz 1534 309 92 44 L —_ — (92°7) —_
Additional readings : Zi-ka-wei gives MN = +15-8m., T,=14h.46m.43s.
Colombo S = +20m.2s. Manila MN = +18-8m. Osaka MN = +20-6m.
Batayvia e=+19m.22s. and e = +22m.56s. Vienna _i= +35m.39s
De Bilt MN = 436-3m. Moncalieri S = +27m.56s., MN = +42-4m.

San Fernando MN = +49-3m. La Paz i = +93m.37s.

May 2d. Readings also at 2h. (Algiers), 5h. (A&ia), 6h. (La Paz), 9h. (Pompeii),
13h. (Kew), 14h. (La Paz), 18h. (Batavia and near Tacubaya), 21h.
(San’ Fernando), 22h. (near Tacubaya), 23h. (Rocca di Papa).

May 3d. Rea,dln%: at 5h. (near Manila (2) ); 8h. (Dehra Dun), 13h. (Helwan),
;:% ((iA)p) and Dehra Dun), 16h. (Pompeii), 20h. (Helwan), 23h. (Naga-

May 4d. Readings at Oh. (San- Fernando), 1h. (La Paz), 9h, (Manila), 11h.
Manils and Riverview), 12h. g(elimme and La Pagz), 16h.. (Athens),
2h, (Helwan), 23h. (Apie and La Paz).

May 5d. 14h. 41m. 55s. Epicentre 45°-5N. 15°-0E. (as on 1918 Aug.13d.).

A=+-677, B=+181, C=+-713; D=+-259, E=—-966;
. ,G=+-689, H=+-185, K = —-701.

A Az P. O-C. 8. 0-C. L. M.

° ° . m. 8. 8. m. 8. B. m. m.,

dova 21 270 031 -2 0 51 -1 —— —
Vienna 39 19 i1 9 424 i117 -3 i18 2:3
lorence 31 229 050 + 1 115 —-11 —_ 2-3
ilan . ) 40 270 152 18 (152 +2 (21 26
Rooca di Papa 40 206 e1 34 +32 —_ — —_ 3-8
Pompeii 4-8 181 3 6 ¢ - — — —_

Oontinued on next page.
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A Az P. O-C S. 0 -cC. L. M.
’ ° ° m. s. 8. m. s. 8. m. m.
Zurich E 48 296 e113 —1 i2 7 — 4 — 2-2
48 296 el 14 0 i2 6 -5 — 2-2
Moncalieri 51 269 123 + 4 — — — 2-9
Neuchatel 58 288 el 28 — 2 2 37 - 2 — —
Strasbourg 5-8 305 127 -3 e217 —22 2-7 2-9
Besancon 6-4 289 137 —1 2 57 + 2 31 31
Hamburg 8-7 340 — — e3 17 —39 — 66
Uccle 88 311 e2 17 + 4 — — 143 —
' aris 91 296 e3 14 456 e3 54 —12 4-6 5.1
De Bilt 9-3 319 — — — — e44 —
Oxford 12-4 306 — — — — 1i6-3 —_
Additional readings : Vienna MZ = +2-1m. Florence S = +1m.11s. Zurich
gt’z = +_:5 4225. Neuchatel P = +1m.41s. Hamburg MN = +4-9m.,

m,

May 5d. Readmgs also at 3h. (near Batavia), 4h. (Padova), 6h. (near Mizusawa),
h (Batavia, La Paz, Apia, Honolulu, Helwan, Manila, Riverview,
d Sydney), 11h. (Manila,) 12h. (Manila and Taihoku), 17h. (Manila

(2) ), 18h. (Melboume), 20h. (near Tacubaya).

May 6d. 9h. 40m. 30s. Epicentre 44°-0N. 131°-0E. (as on 1918 April 10d.).

A=—-472, B=+-543, C=+-695; D=+-755, E= 14656 ;
G=—-456, H=+-524, K=—'T19.
The depth of focus estimated at 0-:070 on 1918 April 10d. has been retained

below. This seems to be indicated by direct comparison of the records of
the two shocks.

Corr

for
Focus A Az P. O0-C. S. 0-C. L. M.
° ° ° m. 8. 8. m. 8. 8. m. m.
Ootomari -0'5 87 68 1 36 -28 — —_ 32 40
Mizusawa . —-086 90 119 2 4 -3 3 43 -4 — —
N. —06 90 119 2 6 -1 " 3 40 -1 — —
Osaka —-08 99 158 2 55 437 — — 43 48
Tokyo -10 107 138 2 22 -4 (4 5 -1 41 42
Zi-ka-wei -19 149 214 e3 4 -9 e5 32 —-12 - —
Manila —44 3086 198 7 30 ?PR, — — — —
Batavia -67 547 210 e8 31 -23 15 24 —30 — 156
De Bilt -7 732 328 — eld 35 + 6 e435 —
Helwan -80 761 299 21 30 7?8 (21 30) +87 — —
g:n Fernando -86 907 327 25 30 ? SR — — — -
Paz — 1482 38 118 57 ﬁ 25 42 ?PR, - —
Adgt}lt.lonal readings : Osaka gives MN = +5-3m. Tokyo reads S as L g.(l)ad
8.

ves S = + 3m.9s. Ootomari MN = +3-3m. Helwan PE = +20m.

\

May 6d‘ ' Readings also at 13h. and 16h pia), 18h. (Simla 2) and Calcutta
. (20!1 (Llck) and Helwan), 21h. &d Manila, and (Riverview), 2213
Mizusawa).
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1920. May 7d. 5h. 40m. 40s. Epicentre 6°-5N. 126°-0E.
' (as on 1918 Sept. 11d.).

A=—584, B = +-804, C=+-113; D=+-809, E=+-588;
G =—-066, H=+:092, K = —-994.

The observation of [P] at La Paz suggesté a high focus: but on trial it was
found that the observations could not be reconciled with that condition.

A Az P. O-C. S. 0-C. L. M.
B o m. 8. 8. m. s. 8. m, :

Manila 95 330 230 + 17 431) +15 4-5 58
Taihoku 19-0 347 423 -6 8 2 0 105 107
Batavia 229 237 i522 + 6 9 34 +11 e 20-6 —
Zi-ka-wei 250 351 €530 — 8 e9 47 —-16 el1.1 175
Kobe 294 15 6 4 -18 — — 141 152
29-5 16 644 +21 —_ — 130 - 20-6

Nagoya 304 18 . 537 —55 — — — —
Tokyo 318 21 6 57 +12 10 47 —78 133 235
wa 354 21 657 —20 12 28 —33 —_ —_

396 194 934 PR, (13 25) -35 134 —_

Calcutta E. 397 299 7566 + 4 —— — 177 —
‘N. 397 299 826 +34 13 26 —-36 17-8 —

Oo 42-7 18 8 0 -—16 — -_ — —
Adehide 429 166 e9 5 +48 il14 32 —15 e 215 24-3
Colombo 45-9 273 750 —49 —_ — 141 294
Riverview 46-8 151 e834 —12 e1521 —17 e 20-6 277
i“»fdney E. 46-9 151 838 —8 1520 —20 225§ 28-3
elbourne 47-7 160 — — 17 8 +78 195 19-8
K 48-2 278 1 38 ? —_— — 308 34-0
Simly 51-8 308 e9 8 —11(el6 26) —15 e16:4 296
Bombay 532 289 924 -3 —_— —_ — 30-3
ia 65-0 109 — — e 19 26 +1 313 343
uritius 719 246 23 44 — — 387 413
Honolulu ‘747 69 111 32 —15 21 44 +22 388 459
elwan 90-8 300 13 20 0 — —_ _— —
Budapest, 964 319 13 50 -— - —— — — —
ienna 97-9 320 13 48 —11 24 28 —67 368 49-8
Victoria 986 40 1529 +86 24 21 —81 366 514
Hamb 99-7 327 e13 55 —14 e 24 23 —90 e 473 55-1
Pompeii 1016 313 17 tPR, 23 59 —132 383 52-3
Stragho 1024 321 e14 39 — — €483 644
Roca di apa, 1026 315 e19 3 PR, 24 38 —102 €526 66-4
De Bilt ‘9 32 — — e 27 45 +82 e48-3 568
102-9 327 — — — — e49:3 557

Dyce E. 37 334 — — 28 8 +98 543 —
Uccle 04-0 326 e 18 32 PRy e 24 20 —133 e42:3 64-3
Monalieri 1046 320 18 35 PR, 33 44 ISR, 490 661
con 104-8 321 — —_ — — 613 —
Ediubntgh‘ 105-0 333 1S (28 5) +83 483 659
Eskdalemuir 105-4 333 i18 46 PR, i27 47 +61. 47-3 —
Stonyhurst 1059 331 28 20 S 35 20 SR, 49-5 58-8
arig 106-1 324 e14 24 —16 29 2 +147 51-3 56-3
Kew 106-1 32 1S (28 20) 487 — 703
Oxford 106-4 32 — 129 135 497 695
Cape Town 108- 35 24 43 — — — . 762
arcdona 109-9 31 — — 28 32 465 52-0. 62-3
'ortoa 111-2 319 19 29 PR, 29 48 +129 e51:3 686
Gronia His 318 °hpdt i LA PR ave 6ed
Coimbra E. 117-4 322 20 58 PR, 30 48 4139 e 58-9 745
RioTato = 1173 3i2 21 20 PR, St +85 o518 S84
o Ti . y — — — .
San Fenando 1180 318 23 10 ? —_— — . — 813
132 29 i20 40 PR, 30 34 +84 5%-3 —_
Ottaws 124- 18 — — —_ — ©54-3 —
Toronto 1249 20 20 50 PR, —_ — 698 877
ashington 1298 21 e 21 26 {PR, 31 29 +89 648 —
La Pay 1629 127 20 22 [+12] 34 20 ? 782 1018

For Notes see next page,
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NOTES TO MAY 7d. 5h. 40m. 40s.

Additional readings and notes : Manila gives also MN = +45-7m, Zi-ka-wei
PS = +10m.17s., MN = +15-4m., T, =5h.40m.47s. Osaka MN = +16-3m.
Tokyo 12m. have been added to these readings. Riverview PS =
+15m.48s., SR,?=+19m.1s., MNZ = +431-9m. Sydney SR,E =
+18m.508. Mauritius LN = +33-9m.,, MN = +37-6m, Helwan
PN = +13m.26s. Adelaide e = +10m.14s., +15m.20s., +18m.38s., and
+20m.20s., i=+17Tm.29s. Hamburg PR,=18m.1s.,, MN=+49-3m.,
MZ = +61-9m. Strasbourg MN = 4 56-6m. De Bilt ePR; =
+18m.26s., T, =5h.40m.32s. Epicentre 6°-5N. 127°-6E. Dyce readings
have been corrected by one hour. Uccle MN = +57-6m. '~ Moncalieri
MN = +66-8m. Eskdalemuir i= +35m.48,, LN =-+50-3m., +56-3m.,
and +66-3m. Coimbra LE = +39-6m. San Fernando MN = +74-3m.
Toronto L= +173-1m., eL=+78-0m. Washington eL? = 448-8m.
La Paz iP = -+20m.29s.

1920. May 7d. 21h. 31m. 10s. Epicentre 8-4S. 155-8E.
(As on 1918 June 164.).

A=-—902 B=+406, C=—"146; D=+-410, E=+912
. G = +-133, H=—-060, K =—989.

A Az P. O-C. sS. 0-C. L. M.

° ° m. 8. 8. m. 8. 8. m. m.

Riverview 258 189 e5 27 -—19 10 4 -—14 121 131
Adelaide 309 208 e7 38 +61 ell 44 — 6 1183 —
Melbourne 310 197 i6 26 —12 11 38 —13 148 182
Apia 323 101 e626 —25 ell —59 132 148
Christchurch 381 160 12 38 S (12 38) —61 175 223
Manila 415 303 e7 50 —17 —_— — —
Perth 439 231 8 —25 14 57 — 4 235 262
. Tokyo 466 342 9 5 +21 1459 —-37 188 290
saka 47-2 337 922 +34 1641 +57 216 263
Taihoku 47-2 318 846 — 2 1543 -—1 220 268
obe 47-3 338 840 — 9 1548 + 3 214 265
48-0 333 844 -—10 — — e17-0 —

Batavia 48-5 269 852 — 5 i16 4 + 4 e21+4 —
Mizusawa 49-4 349 859 —4 1 - 4 — —_
Zi-ka-wei 515 323 e918 + 1 el646 + 8 242 305
Honolulu 54-2 56 110 8 +34 1172 + 9 236 338
Ooto 56-3 350 57 ? — — 167 173
Calcutta N. 728 299 21 26 S (21 26) +26 — —
Colombo 77-2 280 13 20 +78 200 +29 270 343
Kodaikanal 802 282 22 44 IS (22 44) +19 485 522
Dehra Dun 83-8 303 — — 23 50% +43 — —
S 847 304 — — 022 44 —32 —  50-7
Sitka E. 859 31 —_— — e23 8 —21 383 422
B N. 85-9 1 - — e23 9 —20 e36:2 418
Bombay 86-1 290 13 13 +19 — —_ —_ —_
Berkeley E. 888 51 e13 2 -— 1T — — e 394 —_
R N, 888 51 13 1 — 8 e2352 — 9 e375 —_
Lick 89-3 51 — — (e 23 55) —11 e 239 —
Victoria 0-3 41 22 33 S (22 33) —104 398 476
Mauritius E. 945 250 23 56 @S (23 56) —65 437 499
) N. 045 250 23 50 S (23 50) —71 445 469
Tucson E. 973 § —_ —_ — — 436 451
Tacubaya 1067 174 18 52 PR, 29 6 ? 48-3 526
- cago 115-3 . 47 19 32 , 2915 +63 368 —
Ann Arbor E. 1180 45 —_— — — — 570 749
N. 1180 45 — — — — 565 757

Cape Town »121-44 221 3044 S . 3814 ISR, —  84-2
Ottawa 1223 41 e20 26 PR, — -— e50-8 —
Ithaca 123-0 43 — — — — 563 —_
‘Washington 123-8 48 e20 44 PR, 29 50 +32 60-8 —_
Georgetown 1238 4 — — e 27 50 —88 57-2 —_
Helwan ‘E. 1240 300 21 26 PR, — — — 821
) N. 124-0 300 23 26 — e —  97-5
Cheltenham E. 1240 48 22 38 (PR, 30 21 +62 602 706
N. 1240 48 42 50 ? — — 586 —_—

Northfleld 124-8. 40 — — — — ©59-8 —
Harvard E. 1267 42 e21 26 IPR, 138 46 i8R, e59:3 1740
N. 1267 42 e 20 35 P 32 42 ? e593 —

Hamburg 1271 335 e19 10 [— 1 — — ©59-8 838
Vienna 1275 328 19 9 [— 3] 33212 $ 6503 658

P s e e
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A Az P. O0-C. S. 0-—-C. L. M.
B ° m. 8. 8. m. 8. 8. m. m.
- Edinburgh 129-7 345 20 50 ?PR, — — 548 680
La Paz 1299 120 i19 25 [+ 7] 33 5 ? 606 1125
De Bilt 130-2 337 e 21 41 ?!PR, — — e60-8 728
} Eskdalemuir 130-2 345 81 38 ? -— -— — —
Stonyhurst - 131-3 341 39 26 ISR, 44 20 ? 545 66-8
Uccle 1315 337 e19 20 [— 2]e 21 44 PR, €578 1707
Padova 1317 329 20 15 [+53] 27 35 ? — 824
Strasbourg 1317 329 e1922 [ 0] — — e628 1732
Oxford 1327 340 e 21 46 ?!PR, —_— — 547 86-2
Kew 1327 340 40 50 ¢ — — —  T74-8
Pompeii E. 1329 320 19 24 [— 1] 21 59 PR, 68-8 718
Rocca di Papa 1334 322 e 18 54 [—32] 31 28 ? e679 779
Besangon 1335 332 1932 [+ 5 — —  68-8 —
Paris 133-7 337 i19 30 [+ 3 —_ — 628 678
Moncalieri 134-2 328 19 34 [+ 6] 34 9 ? 547 86-8
Vieques E. 138-8 71 —_ —_ — — 665 677
Barcelona 139-5 330 19 46 [+ 7] 40 22 SR, 659 73-8
Tortosa 140-8 331 18 22 [—78] 32 23 ? 640 807
Coimbra E. 1452 339 19 34 [—14 —_ — e 618 76-8
N. 1452 339 19 46 [— 2 — — e 688 806
Granada 145'7 331 19 53 [+ 4 — —_ — —
Rio Tinto 1466 335 20 50 [+59 — — — 908
San Fernando 147-5 332 20 6 [+14] 30 50 ? — 848

Additional readings and notes: Riverview gives also iP=+5m.35s8. and +6m.9s.,
S=+10m.22s. T,=21h.30m.42s. Epicentre 8°:5S. 144°-0E Apia eP =
+7m.14s. Ootomari MN = +17-7Tm., all these readings are increased by
10m. Perth SR, = +19m.2s. Tokyo 12m. are added to all readings. Osaka
MN = 4-24-9m., T, =21h.31m.21s. = Kobe SN = +15m.49s., MN = 426 -3m.
Nagasaki readings are increased by 11m. Batavia i= +11m.13s. and
+13m.22s., iE = 4-17m.44s. Mizusawa PN = +8m.58s., Ty =21h.31m.9s.
Zi-ka-wei MN= +30-8m., T,=21h.31m.6s. Berkeley ePV= 412m.53s., To=
21h.31m.0s. Victoria S=+29m.27s., L (recrudescence)= +2h.20-0m. Tacubaya
LN = +48-4m., MN = +52-Tm. Ann Arbor gives E Bosche-Omori and N
‘Wiechert, also LE (Wiechert)=+57-2m. - Ottawa gives L = 4+63-8m..
+74-8m. and +88-8m. Georgetown eLE? = +32-4m., eLN? = +32-5m.,

LN = +42-9m. Hamburg iZ = +21m.17s.,, eSR,=-+38m.26s.,, e=
+45m.34s., MNZ = +73-9m. Vienna iE = +21m.27s. L PEding%rgh
az 1=

P=+4+39m.9s., PS=+441m.33s, SR;=+53m.26s. a,

+38m.40s., To=21h.33m.54s. De Bilt iE = +22m.44s., iN = +22m.48s.,
MN = +77-9m., To=21h.30m.42s. Uccle MN = +82-0m. Strasbo
MN = +77-6m. Paris PR, = +22m.57s. Moncalieri iP =22m.3s., M.
= +22-9m. All readings given one hour late. Barcelona i = +35m.1s.
San Fernando MN = +90-3m.

May 7d. Readings also at 1h. (Lick and La Paz), 5h., 9h., and 10h. (La Paz),
12h. (Dyce and Algiers), 13h. (La Paz), 15h. (Helwan), 17h. (Balboa
Heights), 21h. (Stonyhurst), 23h. (Manritius).

May 8d. 21h. 3m. 50s. Epicentre 56°-0N. 136°-0W. (as on 1919 May 18d.).

A=—-402, B=—-389, C=+829; D=-—-695, E=+-719;
G=—-596, H=—'576, K = —-559.

The origin should be rather further west, but the old origin is retained for

convenience.
A Az P. O-C. S. 0—-C. L. M.
o . o m. 8. 8. m. 8. 8. m.
Victoria 10-8 129 243 + 2 _ ., = — 81
Lick E. 210 147 — — — — e10-8 —
Chicago 339 93 1310 S (13 10) +31 (23-9) _—
Toronto : 373 84 — — — — 300 31-2
Ottawa 383 179 —_ — —_ — 242 —
‘Washington 41-8 88 —_ — —_ — 192 —_
Harvar 427 80 — —_— — — e 289 —
Edinburgh 61-8 28 — — — — 482 —
Stenyhurst 63-8 28 42 20 L — — _(423) —
e Bilt 673 25 — — —_ — e372 455
Uccle . 38-2 25 — — — — €382 —
‘Paris 9-7 28 — — —_— — ©50-2 —
Granada, 784 37 4713 L — —  (47-2) —

Additiona) readings: Lick gives eLN =10-3m.  Harvard LE = +30-4m.
and +33-1m., bN = +31:2m,



Origi.nal bulletins of the International Seismological Summary (ISS) have been obtained thanks to
funding provided by the US National Science Foundation through grant EAR-9725140 (Villasefior
et al.,, 1997) and have been scanned and collected by SGA Storia Geofisica Ambiente (Bologna)

thanks to funding provided by the Istituto Nazionale di Geofisica e Vulcanologia (Rome), in the
frame of the EUROSEISMOS project.

These data are considered public domain and may be freely distributed or copied for non-profit
purposes provided the previous references are quoted.

n

May 8d. Beadi.nﬁs also at Oh. (Riverview, Adelaide, and Melbourne), 1h. (near
Balboa Heights), 3h. (nea.r Lick and Tokyo), (Dehra Dun), 6h.
(Sapporo and Tacubaya), (Manila and near Roeca dai P a and
Pompeii), 8h. (Ta,cubaya 19h (La Paz), 2011 (Berkele %V
22h. (La Paz), 23h, (La Paz, Chioa,go, Toronto, Ottawa, Washington, De
Bilt, and Victoria).

1

May 9d. 8h. Om. 4s. Epicentre 51°-7S. 173°-8E.

A=—-616, B=+067, C=—'785; D=+-108, E=+994;
G = +-780, H = —-085, K = —-620.

A Az P. O0-C. S. 0-C. L. M.

° ° m. 8. 8. m. 8. 8. m. m.
Riverview 242 309 eb 30 0 e9 48 0 el122 139
Melbourne 245 294 — — —_ — e129 185
Perth 46-0 272 24 56 L o —  (249) —
Honolulu 771 28 21 50 1S (21 50) 0 239 308
Victoria 1135 39 39 28 SR, — — — 449
Chicago 1263 67 18 41 [—28] 28 36 —59 e 549 —
Toronto 1322 69 — — e 27 26 ¥ 31-0 —
Helwan 1449 247 25 56 PR, —_ — — -
Paris 173-7 246 — — —_ — €729 —

No additional readings.

May 9d. 17h. 9m. 20s. Epicentre 9°-8N. 126°-2E.
A=~—-582, B=+'795 C=+'170; D=+-807, E=+-591;

G=—-101, H=+"-137, = —985.

A Az P. 0-C. S. 0 -C. L. M.

e . o m. 8. 8. m. 8. 8. m. m,
Manila 70 314 el 42 — 4 —_ —_ — —_
Taihoku 159 344 e3 54 + 3 — —_— 79 —_
Zi-ka-wei 21-9 349 5 3 —1 e9 1 -2 — —
Batavia 250 231 543 + 6 —_ — — 112
Helwan 893 300 59 40 L — —  (89°7) —_
Hamburg 97-0 328 — — — — e 807 —
De Bilt 00-3 326 —_ — — — e 507 54-4
Rocca di Papa 100-4 315 — — - — o537 557
Uccle 101-4 327 — — — — o497 537
Eskdalemuir 102-5 332 — — — — 5247 —_
Paris 1034 325 — —_ —_— — e 847 —_

Additional readings: Helwan gives PN +53m 408. De Bilt MN=
+53-8m. KEpicentre 11°-5N. 123°-8E.

May 9d. Rea,dings also at Oh. (Paris), 4h. (Taihokn), Th. (La, Paz), 9h. (Helwan
near Tacubaya), 11h. (near Kobe), 13h. (La Paz 14h. (Lick),
16h. (Edinburgh and La Paz), 18h. (Osaka), 22h. (Lic k)

1920. May 10d. 18h. 49m. 40s. Epicéntre 5°-5S. 130%0E.

A =—-640, B=+1-763, C=—096; = 4766, E=+-643;
G = +-062, H=—073,K=-—995

A depth of focus 0-060 has been assumed.

Corr.

for
A Az P. 0--C. S. 0-—C. L. M.
. R ° o m. s. 8. m. 8. . m. m.
Manila . -27 220 336 e4 33 0 — — 92 —
Batavia —-2'8 230 267 4 2 -1 i9 56 ?L (199 104
Perth -37 296 205 5 3 -9 11 50 +90 17'9 —
Adelaide -38 305 166 i5 50 -5 110 28 -9 i119 178
Riverview —42 M5 148 86 32 +1 11 36 -3 el49 250
8ydhey -42 A5 48 6 26 -5 11 32 -1 179 198
elbourne —4:2 351 160 8 4 +7 12 2 +12 145 222

Zi-ka-wei —45 376 350 e8 55 -—2 el2 16 -10 — 667

Kobe —47 405 8 719 -1 — — 162 170
Tokyo —49 422 12 72 -11 — — 75 76

Continued on mnext page.
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Corr.

for
Focus A. " Az. P. 0-C. 8 0-C. L M.
Mi *« ° ° m. 8. 8. m. 8 S. m. m.
lzusawa g, —gg :gg 13 7 50 -10 14 22 + 17 — —
_ N, - 8 13 7 49 -1 142 +6 — —
gg{ggbt; ~55 495 308 15 14 ?8 (15 4) 412  — —
hnombo -5 516 282 8 38 —2 10 26 ?PR, 11'6 223
Kopochurh, -5 534 141 — — 16 20 +31 31 353
daikanal 59 547 286 9 2 + 3 — 321 333
D -61 579 102 — — - - — 163
Horitius —68 713 251 — — - — 45 66
noluly ~70 754 66 i1l 50 +43 i21 14 467 370 436
Cemvan -7:87°1002 300 17 32 - ? — — — —
videlown g g0 1044 233 19 19 ?PR, 24 49 31 — 275
cloria — 1051 41 92 25 ? 30 46 PSR, 426 539
Lopeley  x  — 1078 50 2 55 ? — — — —
ik — 1079 51 — — — —  e564  —
Henna — 1097 320 17 37 i27 37 412 — 643
pamburg — 111'8 326 ¢19 53 ?PR, — —  e553 651
Deii — 1127 311 15 28 1 - — — —
SMmS%leapa — 1138 313 ¢18 20 [—13] — —  e518 —
dsbourg — 1150 321 ¢19 14 ?PR, e29 37 487 o593 630
o — 1151 325 - — €2 36 -95 e593 653
Monalieri — 1161 324 ¢19 14 PPR, 26 46  —93 —
B L C R MChE.n 22 2 0o
- PR, -9 — 638
Edﬁb}lrsh, — 1175 331 20 44 ?PR, 30 14 +104 — 626
BRS¢ S N O 04 4 Y (A s R
S — e € - 34-3 753
i‘ggyhurst — 1183 330 21 38 ?PR, 28 50 +14 393 603
o — 1184 38 — — — - — 663
Raord — . 1188 328 19 56 ?PR, - — 603
pogjer -~ 1224 310 19 53 ?PR, 31 10 4123 433 783
Gonosa — 1228 316 18 37 E_% 3 33 ?8R, 603 764
Cophada — 1272 312 18 30 [-42] 30 50 469  — —
Seambra — 1291 . 319 22 6 ?PR; 36 30 ?PR, o536  —
Cmcaemando — 1294 313 21 32 ?PR, . — — — 763
Torcago — 1307 37 21 44 ?PR, 32 32 ? 613
Waon! — 1339 28 21 4 ?PR, 28 38 ? 331 423
Lo shington — 1386 30 2 58 ?PR — — — —
— 151 141 19 30 [-28] 32 55 5 95,

Additional readings and i ‘

o notes : Batavia gives iP = +5m.31s., eL = +21-3m.,
Toe wl 8h.49m. 385, Adelaide i= +8m.14s.,, and +10m.50s. River-
1SR, = = +6m.36s., iPR = 47m.57s., i=+11lm.41s,, PR;= +11m.51s.,
an +14m.158., MZ= +17-0m., MN=+20-3m., T,=18h.49m.52s.
_'_Y”.%Y PR. = +7m.56s. Zi-ka~-wei MN = +79-6m. Kobe MN =
Mauri tm' Caloutta PN = +15m.8s. Christchurch PR, = +9m.8s.
1us gives P =18h.44m.12s. earlier than T,. It would seem that some
torig quired. Helwan PN = +20m.20s. (}PR,N). Vic-
e’ eL = 151 -4m, Berkeley 2N = +24m.10s. Hamb ePR, =

+28m.45s., eSR, = +38m.258.,, MN = +58-3m. Strasbo i’
m.22s., MN =+ 62-8m. De Bilt ePR, = +19m.22s., ﬁ§= +-65-6m.

Epicentre 5°:98, 130°4E. Uccle i = +28m.32

iE = +30m 90> T cole i = +28m.32s. Dyce iN = +40m.0s.,
.28, urgh SR, = +35m.32s. Eskdalemuir iE =

-28m.455 Granada i=— +20m.4s. Coimbra PR,E = +29m.58s,,

= +30m'24s., i=+38m.65, L = +67-Tm, San Fernando MN —
&';'715811:& Toronto el .—_m+39~2m., also eL=+73-9m., M= +75-9m.,
prob ebl = +87-2m., M = +90-3m.,. which, although given separately,’ are
and 18% .gloﬁmected with this earthquake. La Paz gives L = +(¥:’).~2m.

May 10d. Reaqi ) Wi
. ings also at Oh. (near Rocca di Papa), 10h. (La Paz), 11h. (Helwan)
13h. ; 7 ;
&t (La I;a,(z )a;{d Balboa Heights), 17h. (2) and 19h. (Tokyo), 20h.

i

May 114 Readings -
. at Oh. (San Fernando), 2h. (Riverview), 5h. (La Paz),
nel‘:l' Mizusawa and Tokyo), 11h. (Manila), 1511.e ‘(vl)m. Paz('), 191?.2)(113»2':
0Kkyo), 21h. (near Algiers, San Fernando, De Bilt, and Tortosa).
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May 12d. 21h. 53m. 12s. Epicentre 38°-0N. 136°-0E.

=—:567, B=+-547, C=+616; D =+-695 E=-+-719;
G=—443, H= +-428, K = —-788.

A Az P. O-C. S. oO0-C. L. M.

° ° m. s. 8. m. 8. 8. m m.

Nagoya 29 166 033 -—12 — — — —
Tokyo 3-3 166 020 -—32 — — 0-6 —
Osaka, 3-4 188 051 — 2 @z -1 1-4 1-8
Kobe 34 192 050 —3 — — 16 16
Mizusawa E. 41 .74 15 +1 154 +1 —_ —
N. 41 74 1 4 [ 1565 + 2 — —

Nag: 7-3 225 154 + 3 — —_— 34 4-0
Zi-ka-wei 13-8 245 1331 + .8 e5 57 - 6 — b
Taihoku 17-9 227 359 —17 (117) -21 7-3 _
Manila 27-0 214 e552 — 6 — — 131 _—
Batavia 51-9 219 — — 11549 —54 — —_—
Hamburg 77-3 330 e12 2 —1 i22 2 +10 —  42-8
Vienna 785 324 i12 8 - 2 22 27 +21 — 550
De Bilt 80-3 331 — — 2226 — 1 438 504
Eskdalemuir 80-4 339 2317 S (23 17) +49 413 —_
Uccle 816 331 e12 23 — 5 2234 — 8 — 468
Strashourg 820 329 e12 26 — 4 e2236 —10 50-8 —_
Padova 826 324 12 48 +14 23 33  +40 — —
Kew 82-7 335 — — — — — 598
Oxford, 82-8 335 — — 122 42 —13 —_ —_
Pompeii 84-8 320 15 37 PR, 22 48 —29 — —_
Rocca di Papa 850 321 e16 15 1PR,; e 23 15 — 4 €562 587
Moncalieri 854 325 e16 9 PR, i 2313 —10 372 —
Tortosa 91-3 328 21 31 — — €332 512
San Fernando 97-8 330 37 48 ? _ — — —_
La Paz 1498 51 19 37 [-19] — — — —_

Adaditional readings : Osaka gives MN = +2-2m., De Bilt ePR, = +15m.36s.,
MN = +46-0m. Epicentre 34°-TN. 139°-3E.

May 12d. Readings also at Oh. (San Fernando), Th. (near Mizusawa), 9h. (Taihoku
and Zi-ka-wei), 14h. (La Paz), 18h. (Riverview), 21h. (Moncalieri, De
Bilt, Uccle, and Helwan).

1920. May 13d. 1h. 48m. 255. Epicentre 4°0S. 144°5E.

(as on 1918 June 10d.).
A=—-812, B=+4-579, C=—-070; D= +-581, E=4-814;

G =+4-057, H=—-041, K= —-998,
A Az . 0-—C. S. 0-C. L. M.
o o m. 8. 8. m. s, 8. m. m.
298 309 e6 13 -13 _— — 144 167
Riverview 305 169 e6 29 -4 11137 — 6 e150 184
ey 05 169 —_ — 11 - 8 153 18-2
Adelaide 314 189 e7 5 +23 11141 —17 e14:7T 234
Melbourne 33-8 179 — — 12 -9 158 242
Taihoku 366 323 720 -7 (@13 0) -—18' 130 206
Batavia 376 265 729 - — — . 216 10-9
rth 38-8 221 7382 -—12° 1338 =11 192 '21-2
Osaka 39-6 348 T 51 0 13'8 52 166 167
Kobe 396 348 7317 —~14 — —-e16-7 192
Tokyo 399 355 816 +22 1350 -—-15 172 242
Naggya 405 350 e8 + 4 -— —_ = —
Zi-ka-wei E. 41-5 330 758 —9 1412 =16 18T 226
Mizusawa N 3-2 356 8 —-11 14 31 -20 . — —
Christchurch 46-7 150 841 — 4 1547 +10 24-3 345 .
Ooto! 0-7 . 359 832 — 16 2¢ -5 212 220
Honolulu 61T 63 e959 —24 i18 17 —27 320 40-2
Colombo 56 276 1935 8 (1935) + 4 238 246
Kodaikanal 68-3 283 1935 18 (19 35) —31 431 457

Continued on next page.
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A Az P 0-C S. 0-~C. L. M.
° ° m. 8 [ m. 8. 8. m. m.
Simla 729 305 — — e2053 — 8 363 433
Bombay 741 291 11 52 + — — —
Mauritius E. 854 250 22 47 S (22 47) -39 329 481
Sitka 880 33 — — — — €399 446
Victoria 94-4 42 24 48 IS (24°48) —12 415 4849
Berkeley Z. 949 52 1324 -19 — — e 432 —
Lick 955 53 e 17 39 7 2542 +31 e 436 —
Tucson E. 1055 57 — — — — 481 52-6
Helwan E. 1120 301 19 47 ‘PR, — — — 7183
N. 1120 301 27 59 S (27 59) +13 — 1119
Cape Town E. 11656 229 2939 28 (29 39) +77 — 692
Vienna 117-56 324 ¢19 2 [+18] 126 47 —103 — 681
Hamburg 118-1 331 €20 23 ‘PR, e30 9 +94 €526 616
Chicago 120-2 20 43 PR, 30 15 484 e 526 —
Dyce 120-7 340 —_ — 30 49 4114 64-8 69-3
De Bilt 1214 332 — — e 30 31 91 e 546 62-8
Padova 121-6 323 20 35 PR, 30 35 +94 —_ —_—
Edinburgh 122-1 339 295 1S (29 55) 4560 496 583
Pompeii 122-1 317 19 43 [+45] 2913 + 8 476 716
Strasbourg 122-3 326 e 20 34 PR, e 30 41 +95 e 596 73-2
Eskdalemuir 1225 339 1 —55 e 24 24 586 —
Uccle . 122-6 330 e 20 35 ?PR, 30 35 +86 506 63-4
Ann Arbor E. 1226 40 21 29 PR, 32 17 +188 625 —
N 1226 40 20 59 PR, 3153 +164 624 —
1226 40 21 35 1P 32 59 +230 — —_
Rocea di Papa 122-8 319 e19 13 [+13]e 25 35 ? 6056 67-4
Stonyhurst 1234 337 32 17 ? 38 ISR, 511 606
Toronto 1240 37 — — 3211 ? 1673 809
Besangon 124-0 326 — — — — 626 —
Kew 124-2 334 26 35 — — 1786
Monca.lien 1243 320 2058 PR, 37 9 ISR, 601 800
Oxford 124-5 335 21 0 PR, 32 27 ¢ 54-1 67-1
Paris 124-8 326 — — €28 44 —41 566 64-6
Ithaca 127-0 37 — — e38 15 ISR, 602 —
Northfield 128-2 32 — — — e 666 —
Georgetown E. 1287 42 €21 35 (PR, 3139 4107 626 —_
N. 1287 42 e21 35 PR, 31 40 +108 e 586 —
. 1287 -~ 42 e 20 51 PR — — 620 —
‘Washi 128-7 42 e 21 25 PR, — — ©556 —
Chelten! a.m E. 1289 41 — — — — 1732 1756
N. 1289 41 — — — — 668 748
Barcelona 129-7 323 '21 42 PR, — — 560 691
Harvard E. 1303 34 e21 33 PR, 33 25 ? e57-3 —
N. 1303 34 e21 23 ¢PR — — 573 64-0
Tortosa 131-1 324 21 29 1P 33 32 ? 56-2 80-8
Algiers 131-8 319 e 19 35 [+12] - 28 40 ? 396 67-6
Granada 135-8 323 19 50 [+18] — - — —
Coimbra E. 136-3 330 22 8 (PR, 34 34 ¢ e606 686
N. 136-3 330 — — — — 686 833
Rio Tinto 137-2 327 23 35 PR, — — — 856
San Fernando ' 137-9 324 — — 44 35 SR, 796 1176
La Paz 141-8 123 e19 50 [+ 7] 31 55 ? 606 73-2

Additional readings : Manila gives also MN +16 6m. Riverview
m.43s SR, = +14m, 255 ., MZ=+21-2m., MN= +2104m.,

I
@
o

lh.48m,25s. Adelaide i = +12m.238 and +12m.59.
9-4m., T, ~1h.49m.36s. = +190m. Zi-ka-wel
+14m 108., SR;N = +16m.6s., S +.l7m 33s., SR.N +18m. 135. MN—
+20-5m., T, =1h.48m.33s. ﬁizusa wa SE = +1 m 275, 'r. =1h, 4ém.z‘:.ies

mi_a ]
NEX

urch SR, = +19m 358. Colombo 8= Mauri
PN = +23m.11s. ctoria S = 4 30m. 425 L (te];etitlon) =4h.9m.50s.
MZ = +171-6m

Hambur%SRl +36m. 38s SRy = +41m.13s, .
_ R, = +20m.45s,, © = +37m.478., ﬁN = 170-4m. Ty = 10.57m. 325,
Edinburg gives S as P and'S as = +37m.32s. Eskdalemuir L? = +37-6m.
Stmsbouég 6PRlE = +21m.58., MN = +72-8m. Ucole SR, = +37m 538.,

M . readings as L o

- 38m.20s., T~ +.56-6m., L Rep = +130-3m, © " Monocalierl MN — 4 7&-Tm,
Paris e, +42m 358, (?SR,) Georgetown LN= +61-6m. Harvard
iPE = +2lm &, iPN = +22m.4s., its readings as on 12d.
Algiers. PR, = 3m.0s. Coimbra L ? =+45 5m, LE% = +48 8m.
San Fernando MN=+123 ‘6m. La Paz gives I = +69-6m.

(



Original bulletins of the International Seismological Summary (ISS) have been obtained thanks to
funding provided by the US National Science Foundation through grant EAR-9725140 (Villasefior
et al.,, 1997) and have been scanned and collected by SGA Storia Geofisica Ambiente (Bologna)
thanks to funding provided by the Istituto Nazionale di Geofisica e Vulcanologia (Rome), in the
frame of the EUROSEISMOS project.

These data are considered public domain and may be freely distributed or copied for non-profit
purposes provided the previous references are quoted.

75

May 13d. 4h. 40m. 40s. Epicentre 49°-8N, 12°-0E.
A=+4631, B=+'134, C=+-764.

A Az P. O-C. 8. 0-C. L. M.

° ° m. s. 8. m. 8. 8. m. m.

Strasbourg 31 246 el 48 L — — (e 1-8) —_
Zurich 33 223 e053 + 1 135 + 4 —_ —
N. 33 223 e0 54 + 2 1 34 + 3 — —

Vienna 33 118 e0 46 — 6 il 26 -5 —_ 16
Padova 4:4 181 1 4 — 4 121 —40 — —
Rocca di Papa 81 176 e2 2 -1 — —_ _— 34

Rocca di Papa gives also ePE = 4 2m.26s., iN = +2m.34s.
May 13d. Readings also at 8h. (Batavia), 14h. (Apia), 21h. (San Fernando).

May 14d. 17h. 57m. 10s. Epicentre 64°-1N. 27°-5W. (as on 1914 June 19d.).

A=+-388, B=—-202, C=+-900; D= —-462, E=—887;
G=+-798, H= —-415, K =—437.

A. Az, P. O0-C. S. 0-cC. L. M.

° ° m. 8. 8. m. 8. 8. m. m.

Edinburgh 14-5 113 —_— —_— — — 6-8 8:5
Eskdalemuir 146 112 — — — — 5-8 —
Oxford 184 120 — — 7 52 + 3 99 139
Kew 19-0 119 — — — — — 11-8
De Bilt 206 110 e4 56 + 7 — — €98 13-2
Uccle 21-3 113 — — e8 38 —12 e10-3 —_
Hamburg 216 101 e8 50 S (8 50), — 7(el7-8) —
Paris 222 119 e7 12 ? — — 118 12-8
Strasbourg 244 112 e536 + 4 e950 — 2. e128 —_—
Coimbra N. 26-4 146 9 20 ? 12 36 ? 144 —
Moncalieri 27-3 117 —_ — e 10 37 -9 142 —
Vienna 28-3 103 e6 20 + 9 — — — 19-3
Tortosa 28-4 131 630 +18 11 2 — 4 146 18-2
Barcelona 287 128 e 8 50 ? — — e150 18-8
San Fernando N. 30-4 145 11 26 S (11 26) -—15 —  18-8
Rocca di Papa 320 114 i6 50 + 3 —_ — 205 21-8
Algiers 329 131 -_— —_ — — e195 203
Toronto 35-3 261 — — — — 341 —_—
Helwan 499 104 34 50 L - — (348) —
Victoria 50-0 300 26 41 L _— — (26-7) 29-2
Additional readings: De Bilt gives MN = +12-1m. Coimbra eE =

+10m.40s. S, LE = +15-1m. Helwan PN = +31m.50s.

Ny

May 14d. Readings also at 2h. (near Lick), 5h. (Apia), 6h. (near Lick), 12h. (near
La Paz), 13h., 14h., and 16h. (Heiwa.n), 21h. (Manila and near La Paz),
23h. (near Tokyo).

May 15d. Readings at Oh. (San Fernando), 2h. (Zi-ka-wei), 3h. (Pompeii, Zi-ka-
wei, Taihoku, Padova, Rocca di Papa, and Manila), 4h. (Manila and near
De Bilt), 5h. (near Zurich), 6h. (near Tokyo), 9h. (La Paz), 11h. (Rocca
% hPaz]I)‘a,),Pm})x. (De Bilt, Hamburg, Paris, and Vienna), 17h. (Helwan),
. (La Paz). ]

May 16d. 21h. 11m. 15s. Epicentre 7°-5N. 121°-5E. (suggested by De Bilt).

A=—-518, B=+-846, C=+4-130; D=+-853, E=+:522"
G=—-068, H=+-111, K= —-991.

A Az P. O-C. S. 0-C. L. M.

o . o m. s. 8. m. 8. 8. m. m.
Manila 72 356 167 +8 (321) + 6 34 4-1
Batavia 20-0 227 4 41 0 18 41 +18 — 130
Zi-ka-wei 237 0 e5 0 —25 el1l0 6 +28 C— —
Colombo 41-2 271 23 45 L — — (23-8) 29-8
Helwan 86-5 299 55 45 1L — . — (55'8) -—
De Bilt 997 325 — — e 24 27 —86 52-8 . 640
Uccle 100-6 324 — —. — — e 50-8 —_—
Paris 102-6 323 — — — — e 60-8 —
La Paz 167-0 135 20 [ I — —

9 —_—
Additional readings : Manila gives MN = +3-8m. Helwan PN = +56m.45s.
De Bilt MN = +54-6m. Epicentre 7°-5N. 121°-5E. (as adopted). .
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Ijid. Miwgelnih, (San Fernando), 3h. (Zi-ka-wei and T
40 libegh  Bilt, and mear Lick), 5h. (La Pag) ot crainoku),
Th(shsarim Manila), 10h. (Taihoku), 1%13 (A%ziz)a’).sh’ (Helwan),

ild, Raingat 1hfan Fernando, Sydney, and near Lick), 6h Manila,
m m ggl‘n&‘aiz kA)thens), 21h. (near Athens), 22h.)’(Fldzfmce an)

Iylid. Mitgstifan Fernando, Florence, and Rocca di P 8
P o ) 3 , 3h.
i ae and 130, (Pariase] hurich), 11h, (oo Hiver
Koty i oky{lih. (La Paz). #) 16h. (Parls and near Osaka,

Ild. Shlnk Butre 3°-0N. 122°-0E. (as on 1913 Jan 11d.).

A=ilB=4l, C=+-052; D =+-848, E=+-530;
0=-28, H = +044, K = — 999,

k. P 0-C. 8. 0-0 L - M

‘e .8 8  m. s 8. n. m.

Ins 14 5 243 — 6 g -
Mo 1in0 334 —49 835 Les 00 83
liok 59 515 10 - = 95 =
e M & T — — 13 =
0 +23 — — 183 —

foh {109 11276 1 11348 —34 0180 236
i RPN
b U148 €13 18 1 ©16 31  +63 ©20-2 53
mo Wi 184t 1654 186 193 260
ok 119 62230 1S (32 30) +13 299 470
R I
hmbw g5 — - = —es40 —
Do Bilt {wgi — —_ — — 550 718
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May 19d. 12h. 41m. 33s. Epicentre 6°-5S. 126°-0E.

Awm—:584, B=+-804, C=—"113; D=+-809, E= 588 ;
G=+-067, H= 092, K=—-994.

A Az P. O-C. S. 0-C. L M.

. ° ° m. 8. 8. m. s. 8. m. m.
Batavia 190 270 423 —6 1821 +19 — 134
Manila 217 346 e4 58 — 3 853 —6 105 —_—
Perth 27-2 199 13 47 —_ — (13-7) 266
Adelaide 30-8 159 — —_ — — 204 —_
Taiho 31-8 354 —_— -— 11 3¢ =31 — ——
Melbourne 357 153 — — — — ©249 285
Riverview 35-9 143 — — 1911 ? 24- 27-5
Zi-ka-wei 37-9 355 e7 41 4 - — — —
Colombo 47-9 285 2315 L T — 261 319
od 51-2 289 28 27 fL — — (28:4) —
tius E 67-2 250 30 3 L — — (30-0) 339
Helwan 97-3 299 2527 S (25 21) - 2 — —
Victoria 1085 40 — —_ — — 523 56T
Hamburg 1104 325 —_ — — — e57-8° 704
Rocca di Papa 1116 313 —_— — e 28 39 +57 395 50-7
De Bilt - 1137 325 — — — — e5875 627
Monoalieri 1144 318 — — e34 5 ISR, 627 —_
Uccle 1146 324 — — — — e 555 —_
Edinburgh 116-5 331 — —_ — — 645 _—
Paris 116-5 322 — — e29 2T +65 675 —_
Eskdalemuir 116-8 331 — — — — 565 —_
Kew 117-0 327 — — —_ — — 565
Rio Tinto 127-0 314 79 27 L — — (79:5) 875
Toronto 136-7 27 — — — — 579 —
La Paz 153-1 149 21 6 [+66] i26 31 ? —_ —

Additional readings and notes: Batavia gives i=+5m.16s. and +7m.27s.
Adelnide i= +22m.9s. Riverview ePR,= +15m.48s., MN = +25-3m.
Probably the readings of Riverview belong to a different shock, but there is
no_ other evidence of it. Helwan PN = +24m.27s. Mauritius PN =
+27m.39s., MN = +36-4m. De Bilt MN = +62-9m. Epiocentre 2°-0S.
120°-0E. Toronto L = +71-0m.

May 19d. also at Oh. (Lick), 1h. (San Fernando and near Athens), 3h.
(near Athens), 4h. (near Algiers), 5h. (Rocca di Papa), Th. (Besanc¢on),
8h. (La Paz), 9h. (Helwan), 19h. (Berkeley), 21h. (La Paz).

M.“y 20d. 4h. 36m. 358. Epicentre 65°-0S. 39°-0W.

A=+-328, B=—266, C=—-906; =—629, E=—777;
G=—704, H=+-570, K= —423.

A Az P, 0-C. 8 0-C. L M.

e B m. s. 8. m. 8. 8. m, m.
Cape Town 46-1 77 23 9 L —_ — (23-2) —
La Paz : - 52-3 324 9 22 0 16 48 0 2556 274
Helwan . 107-6 60 26 25 S (26 25) —41 — —
Tortosa 108-6° 31 —_ —_ —_ — o544 600
Strasbourg 1177 36 —_ — - . — 58 —
Paris 1185 30 _— — €29 25 +47 584 —_—
Kew . 1187 26 —_— —_ —_ —_ — 118+4
Uocle 1190 30 —_ —_ — — e 564 —_
De Bilt 1204 30 —_ — e20 26 133 e594 608

Additional readings: Helwan gives PN = +26m.258. Strasbour ves
another reading at +62-4m. De Bilt e = +35m.81s., MN = +6§frgmgi :
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1920. May 20d. 7h. 25m. 555. Epicentre 11°7S. 166°3E.

A =~—-952, B= +232 C=—-203; D=+4-237, E=+-972;

G =+-197, H=—-048, K = —979.

A Az P. O-C. S. 0-C. L. M
° o m. s. 8. m. s. 8. m. m
Apia 21-5 98 i4 48 —11 i8 42 —-13 10-1 —
verview 26-1 209 i535 —14 i9 58 —26 - e11-3 129
1"grdmay 26-1 209 523 —26- 9 53 -31 126 156
elbourne 32-3 211 6 53 2 12 11 - 151 180
Christchurch 32-3 170 8 5 PR, 11 35 —38 143 181
Adelaide 34-2 223 i6 47 —20 ill 59 —44 e144 194
Honolulu 482 47 917 +22 il6 5 4+ 9 236 359
Perth 505 238 9 10 0 11 15 PR, 183 —
Manila 521 300 e916 — 5 — — —_ —
okyo 536 332 e9 21 — 3 — —_ — 416
Osaka 54-9 329 939 + 1 17 24 + 4 247 301
Taihoku 570 310 951 —1 — — — —
Batavia 589 270 i10 5 + 1 18 7 — 3 e28-8 —
Zi-ka-wei 60-8 318 e 10 18 0 e18 36 + 3 —_ —
Calcutta 836 29 1235 — 5 — — — —
Victoria 86-2 39 1314 +20 23 9 —23 360 470
Colombo 88:0 278 17 35! ?PR, (24 29) 31 245 249
Tucson E 90-3 56 23 55 ? (23 55) —22 410 43-1
Kodaikanal 910 280 49 11 L — — 6156 641
Mauritiue E. 102-8 244 26 47 S (26 47) +25 52-1 559
N. 1028 244 26 11 S (26 11) -—11 506 130-0
cago 1097 50 19 7 PR, 28 35 +70 521 _
Ann Arbor E. 1126 49 — . — — — 549 —
Toronto 1156 46 e5 5 ¢ 30 29 +134 364 T4-1
Ithaca 117-8 47 —_ —_ — 56-2 —
Georgetown 1179 51 —_ — — —  56-1 —_
asg n 1179 51 —_ — —_— —. e 50-1 —
Cheltenham 1181 51 — — — —  56-2 —
Paz 1192 117 e19 18 [+28] 30 26 +103 502 581
Harvard E. 1217 47 e20 49 PR, e 33 39 ? 56-7 —
N. 1217 47 e20 2 PR, — — €508 —
Lemberg 1309 329 e19 23 [+ 2]e 22 47 PR, — 229
Hamburg 1341 341 i49 19 [— 9] — — €631 781
Helwan 134-5 301 22 PR, — — — —
Edinburgh 1350 352 19 5 [—25] — — — —
Eskdalemuir 1356 352 122 1 PR, — — 531 —
Vienna 1357 333 119 26 [— 5 — — 561 847
De Bilt 136-8 343 19 47 [+14] — — 661 876
Stonyhurst 1370 350 23 23 PR, _ — 360 —
Uccle 138-2 343 19 17 [-19] — —_ — .833
Oxford 1387 349 20 5 [+28] — — 625 1144
Kew 138-8 349 —_ — — — — 89-1
Strasbourg 1390 338 e19 25 [—-13] — — eT741 806
Padova . 1399 332 20 45 [+66] — — — —
Paris 1405 345 119 28 [—12] — — 771 901
Florence 1414 331 2 [+23) — — _— —
Pompeii E. 1418 325 19 25 [—18] 29 25 2 — —
Moncalieri 1420 337 19 32 [—11] 33 37 ? 47-8 896
Rocca di Papa 142-1 329 19 30 [—13] — — 1797 877
Barcelona 147-2 338 19 36 [—15] — — 560 915
o 148-3 340 19 49 [— 4] — — e481 959
Al?em 150-7 332 19 55 [— 2] 29 30 ? 431 110-1
mbra 151-1 352 19 26 [—32] — — 581 904
1530 342 19 23 [—37] 25 18 PR,  — —
Rlo 'l‘into 1563-2 347 40 5 ISR, — —_ 97-1
San Fernando 154-4 346 19 47 [—14] — — 88 1 117-1

Additional readings Apia gives also i = +5m.4s. Riverview iP = 4+ 5m.59s.,
PS'= +10m.3%s., and +10m.48s., MZ = +12-6m., T, =7h.25m.51s. Epicentre
13°-58. 167° 0K. Melbourne SR, = +13m. 475 Adelaide i = +8m.58.,
+12m.23s., +12m.53s., xmd +13m.35s. Osaka MN = +3 Batavia

< i=+13m.4%s. Caloutta PN = +12m.418. (O —C. = +18s. ) Toronto
gives also L = +61-8m., eL +72-0m., L rep. ==+130'5 +132-3. Ann
Arbor LN = +54-Tm. and +55-4m. Georgetown LN = +60-1m. ‘Wash-
ington L = +55-1m. La Paz iP=419m.258.,, MN = +59-2m., T,=
7h.32m.0s. Helwan PN = +21m.5s. Harvard eN? = +4m.50s. Ly
eN = 4 6m.40s., eE =+3Tm.458., eN=+3Tm.59s., LN =+53-1m. and
+56-4m., LE = +61-5m. 1 L(repetition)— +112-4m. Hamburg i=
+21m.56s. (1PR,), MN +66-1m., MZ = +79-1m. " Vienna i= +22m.7s.,
+23m.5s. De Bilt iPR, +22m 178., MN = +76-2m., T, =7h.25m.51s.
Uccle e, = +22m.17s., = +40m.53s. Strasbo PR, +22m.28s.,
MN = +84-8m. Paris PR, = +22m.35s. Coimbra P = +21m.40s.,

. PR.E1 = +27m.58., eLN +45-8m. San Fernando MN = +114 6m.
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May 20d. Readings also at Oh. (Batavia), 2h. (Helwan), 4h. (La Paz), 6h. (Esk-
dalemuir), 9h. (Mauritius), 14h. (La Paz), 17h. (San Fernando).

Mé.y 21d. 19h. 19m. 15s. Epicentre 34°:0N. 131°-0E. (as on 1919 July 2d.). .
A = —:544, B=+-626, C= +-559.

A Az P. O0-C. S. 0-C. L. M.
° ° m. 8. 8. m. 8. 8. m. m.
Na%&saki 16 216 0 24 0 0 40) — 5 0-7 0-8
Kobe 35 83 — — 132 -5 — 3-2
Osaks 3-8 83 1 56 + 6 (143) -1 17 37
Zi-ka-wei 8-5 254 —_ —_ — — e43 —_—

No additional readings.

May 21d. Readings also at Oh. (San Fernando), 5h. (La Paz), 8h. (Zi-ka-wei,
Calcutta, Manila, and Colombo), 9h. (Uccle and Helwan), 10h. (near
Athens), 13h. and 14h. (Point Loma), 16h. (near Tokyo and Mizusawa),
17h. (Toronto), 21h. (San Fernando and Lick).

May 22d. 17h. 4m. 4s. Epicentre 35°-0N. 139°-5E. (as on 1918 June 26d.).

A=-—-623, B=+4-532, C=+"574; D=+4-649, E=+760;
G =—-436, H=+-372, K=—'819.

A Az P. O0-C. 8. 0o-C. L. M.
o ° m. s. 8. m. 8. 8. m = m
Tokyo 07 16 e0 7 — 4 — — e03 0-3
Osaka 344 266 1 9 +16 — — — 26
Mizusawa 4-3 17 117 0 — — 4-9 —
Zi-ka-wei 156 261 e3 47 0 e711 +25 —_ —_
Manila 264 224 e5 32 —20 — — —_ —
Honolulu 55-8 87 _— — — — 239 329
Adelaide 70-0 181 —_ — — — — 119
Additional readings and notes : Tokyo gives MN = +0-4m. Zi-ka-wei P has
been corrected by -2m. Manila has been corrected by +7m.
May 22d. 17h. 8m. 50s. Kpicentre 23°-0S. 142°-0E.
A=—'725, B=+-567, C=—'391; D=+-616, B=4-788;
D= +-308, E=—-240, G = —-920.
A Az, P. O-C. S. O0-C. L. M.
° ° m. s. 8. m. 8. 8. m. m.
Riverview 135 145 3 20 0 i5 57 +1  e6:7 9-3
Sydney 135 145 310 —-10 (6 4) +8 61 77
elbourne 150 171 —_ . — — — 177 8-2
Victoria, B.C. 1100 44 — — — — 335 40-0
Helwan 118-5 203 60 10 L — —  .(60-2) —_
Hamburg 132-8 323 —_ — — — e512 —
caﬁo 1349 53 — — —_— — e80T —
De Bilt 136-1 321 — — — — o442 569
Uccle 137-1 320 —_ — — — e45-2 —
Paris, 1390 320 . — — —_ — €562 —_
Coimbra 1497 310 — — - — e582 —

Additional readings : Riverview gives iS = +6m.30s. Sifdne " correction
of 7Tmin. for P only. Helwan PN = +57m.10s. De Bilt MN = +58-8m.
Coimbra e? =16h. 48m. 30s. '

'

May 22d. Readings also at 3h. (Vienna), 5h. (Taihoku and Manila), 13h. Guear
Tokyo), 17h. (Toronto, La Paz, and Riverview), 18h. (near Tokyo,
Osaka, Kobe, Batavia, Rocca di Papa, and Rio Tinto).
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May %201, 13m. 6s. Epicentre 3°-08. 149°-0E. (as on 1913 June 4d.).

4=-856, B=+-514, C=—052; D=+-515, B=+-857:
G=t-05, He—0371, K = — pgg B=1857:

A Az P. 0-C. S. 0-C. L. M.

° ° m. 8. 8. -m. 8. 8. m. m.

Rivavigw 309 176 €638 + 1 el1l51 +1 e153 164
o 32:8 303 854 ¢ — — — —
BOBIE e w9 2 DS
. o _ 2 el - _

Helyay 1153 302 33 54 ¢ — — — —

Rivevigy gives also MN = +17-8m. .

May 2. Reagi
3 dings also at 4h. (near Pompeii), 6h. (Taihoku , 16h. (Stonyh
Uh."(La Paz, Melbourne, and Riverview§, 20h. (%an Fegag;] o)fmt)’

May 24 Reading '
g s at 2h. (near Tokyo), 6h. (Manila), 9h. (near Tokyo), 1ih
( and near Athens), 12h, (Manila and La. P oar ,
1Th, (Taihoku), 18h. (Dyoce), 22h. (San ﬁlelman.do;’:z)' 14n. (n Azilens),

May 254, 1h. 39m. 55s. Epicentre 33°-5N. 46°-5K. (as on 1917 Nov. 24d.).

A=1.574, B= 4605, C=+552; D =-+-725, E = —-688;
G=+-380, H=+-401, K = —-834. 688 ;

A Az P. 0-C. S.s 0-C. L. M.

o ° m. s. 8. m.: 8. 8. m. m.
e £ BTHOIE OB G b 83 3
o B L A BN B .

k i +6 10 E .
nadi Papa 278 297 o6 5 - 1 Q44 +S5els8 w3
Stm"g.}le 1-8 304 — — ell 52 —13 181 —
Hampo T8 324 309 — — e12 26 +12 — —_—
Uccle °% 32-7 319 — — el2 § —14 231 et
pat By = ZelS Mg
Bekialomuir 405 313 2— 2 _©12% -~ 4egs1l 21

No additiong) readings.

May 254 Ree.dlngs
y also at 2h. (Lick), 4h. (near T , 10h. (Manila), .
f%g‘ragkg;ltg), 13h. (Manila aBd Batavia), 140h.kyacl’l)d 15h. ((Mnnlla)), %%lﬁ.

#20. May 26d, 12n. 21m. 40s. Epicentre 18°0S. 173°0W.
(as on 1918 Feb. 3d.). ’

A~ —.944, B=—116, C=—309; D=--122, E=+-993 ;
G=+-307, H=+-038, K = —-951.

_ A Az P. 0-C. 8. 0-C. L M

Apia o o m. s. 8. m. s. 8. m. m.

43 17 1057 —10 117 —41 146 —

Sydnonew 357 236 e72 + 461313 + 7 e158 195

Mot 357 236 1256 13 (12 56) —10 17-1 193

Homo 416 233 — — 201 248

Adelagd . 420 21 615 8 IS (el15 8) +33 198 259

e 460 239 1850 +10 115 44 116 e22:8 292

Berkelo, 28 202 e11 49 414 — — T =

Potavia 188 24 11328 476 ig3 ey w1 0

GRS mpaenw or o T 0
- 0+ 538 — 2 417

Toicogo 98-6 49 24 20 S 3136 iSH. 506 o

1 1048 48 2938 7 e41,32 . t e559 599

I n 1057 54— — = — o548 = —

o . 1067 50 — - — — 550 . —

ta 1077 41— — e4920 7 583 —

Continued on next page.
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A Az P. O-C. 8. 0-C L. M.
° ° m. s. 8. m. s. s. m. m.
Harvard 1106 51 — — 28 41 +68 574 585
Eskdalemuir 141-8 9 19 44 [+ 1] — — — —_
Hamburg 144-3 357 e 20 20 [433] — e70:3 853
Oxford 145-6 10 19 51 {+ 2] — — — 893
De Bilt 145-9 2 1949 [— 1] — — — 900
ew 146-0 — —_ _ —_ — 833
Ueccle 147-1 i19 53 [+ 2] — — — 863
Vienna 148-8 349 119 57 [+ 3] —_— — — —
149-0 i20 0 [+ 6] — - — 823 883
Strasbourg 149-4 358 19 57 [+ 2] — — 783 —
Moncalieri 1531 359 20 [+ 8] 3529 ¢ 833 —
Coimbra 4-3 2 20 10 [+ 9] 32 13 ? e783 —
Helwan 154-7 303 24 20 PR, — — — —
Rio Tinto 156-9 28 80 20 [25] — — (80-3) 93-3
San Fernando 158-0 29 22 50 ? —_— —_ — 953
Algiers 160-9 9 €20 28 [+19] — — 873 —_

Additional readmgs Riverview gives also PR, +8m.56s., PS = +13m.43s.,
MN = +20 MZ = +20-3m,, Ty =12h.21m.5s. Honolulu S = +17m.8s.
Harvard SR,E’ +34m.35s., LE= 68~3m., Ty =12h.28m.9s. Eskdale-

muir PR,? = +23m.23s. De Bilt MN = +86-6m. Vienna PE =
+2_‘(-)31 lss , 1=+20m.4s. Helwan PN =26m.20s. San Fernando MN

May 26d Rea,dmgs also at Oh. (San Fernando and La Paz), 2h. (near Athens),
(La Paz), 20h. (Stonyhurst), 21h. (La Paz), 22h. (Helwan and
Batavm), 23h. (Zi-ka-wei).

May 27d. 5h. 49m. 30s. Epicentre 19°-0N. 109°-0E.

A=—-308, B=+-894, C=+:326; D=+946, E= +-326;
G =—-106, H =+ 308, K =—-946.

This solution is about the best that can be done w1th the observations as the

sta.nd : but there are probably some errors. ni]a, S is 1 min. too smaﬁ

d Zi-ka-wei both P and S one min. too then T, may be about

5h 47m.30s., and the epicentre 10°N. 100°E. wo' d 'suit all but the European

observations. OF r educing T, 18 seconds only we get the alternative solu-
tion with deep focus, given below.

A Az P. O0-C. 8. 0~-C. L. M.

° ° m. s. 8. m. s. 8. m. m.

Hokoto : 10-8 63 5 54 L — —_ 5-9) -
Manila 123 109 e3 2 —1 5 24 - 2 6-2 6-7
Taihoku 13-1 60 6 18 7S (6 18) 432 8-9 —_
Zi-ka-wei 16-5 40 ° 514 +75 e10 23 +196 — —_
Calcutta 19-6 284 512 +36 —_ —  10-2 —
Kobe 279 51 0 611 + 4 — — e12-2 —_—
Nagoya 291 51 611 — 8 —_ — —_ —_—
Colombo 30-8 250 6 48 +12 —_ —_ — 90
Kodaikanal 31-7 260 13 48 L — —  (13-8) —_
okyo ‘318 52 e734 +49 ell 3 —62 128 14-8
wa 342 4 7 2 ~—~5 13 40 +57 —_ _
Adelaide 609 152 i10 0 —18 —_ —_ — 223
Melbourne 66-1 149 (11 36) +44 —_ — 116 11-8
Riverview 66-5 142 —_ — (21 6) +82 e21-1 276
Helwan 70-3 295 — 20 30 0 —_— —_
Hamburg 80-0 324 il16 2 'IPRl e 24 14 +111 50-5 _—
Pom&eii E. 810 310 14 18 ¢PR, — —
Roceca di Papa - 82-0 e 16 PR, —_ —_ — 338
Strasbourg v. 830 320 e 16 11 PR, —_ — — —
De Bilt 832 323 e16 24 ?IPR, — — — 654
Uccle 84-2 322 e16 18 PR, 25 48 -t —_ —_
Eskdalemuir 86-3 329 16 571 ?PR; 23 35 + 2 294 —
xford 870 324 16 50 PR, — —_ —_ —
Victoria 98-0 31 —_ — — —_— — 317
Chicago - 1173 14 20 0 ¢?PR, 30 7 +99 —_ —_
La Paz 176-3 314 17 33 ? — 397 424
Additlona.l readings and notes:, Manila gives MN = +6-4m. Zi-ka-wei
P has been oorrected by +10m. Mizusawa SN = +13m.38s.  -Adelaide
e=+5m. 69., and_+6m.36s., {=+13m.30s., .+15m.12s., +18m.36s., and
+21m.24s. Rlverv'lew "MN = +217m,” Helwan . PN-= +21m.30s;

“De Bilt MN = +59-1m,
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ALTERNATIVE SOLUTION WITH DEEP FOCUS.

May 27d. 5h. 49m. 12s. Epicentre 5°-0N. 110°-0E. (as on 1920 Feb. 26d.)..

=-341, B=+-936, C=+087; D =+-940, E= 4342 ;
G = —-030, H=+-082, K= —996.

The focal depth 0-050 is retained as on Feb. 26d.

Corr.
for

Focus A Az P. 0o-C. S. 0-C. L. M.
. o o o m. s. s. m. s. 8. m, m.
Manila -1-3 144 48 e3 20 + 6 5 .42 -4 65 70
Hokoto -21 207 26 6 12 +108 (6 12) -101 —_ —
Taihoku —-23 229 28 6 36 108 9 12) +-36 92 —
Calcutta —-29 273 312 5 30 - 2T — — 105 —
Zi-ka-wei -30 283 21 5 32 -9 ¢gl10 41 +32 — —
Colombo -32 301 275 7 6 ?PR, — — — 93
Kodaikanal —-34 327 280 4 6 °?L — — (141) —
- Kobe -38 377 36 6 29 -35 — — €125 —
Nagoya -39 391 36 6 29 -—46 — — — —
"Tokyo —41 411 38 el 52 422 ell 21 -—123 132 151
Mizusawa —43 442 36 7 20 —34 13 '58 -1 — —
Melbourne —-51 537 145 (11 54) ?PR, — —_ 119 121
Riverview —52 549 139 — — — — e 214 279
Helwan -61 770 300 - — 20 48 +11 — —
Pompeii E. —65 908 312 14 36 +112 — — — —
Hamburg —-65 91'9 325 18 20 ?PR, e2 32 +69 508 —
Rocca di Papa © —65 921 313 e16 18 ?PR, — — — 341
Strashourg ~ v. —6'6 943 320 e18 29 ?PR, — — — —
De Bilt +66 951 324 el18 42 ?PR, — — - 657
Uccle —66 959 322 el6 36 ?PR, 26 6 ?SR, — —
Eskdalemuir * -67 987 329 17 15 ?PR, 23 53 —42 297 -
ord —67 990 324 17 8 ?PR, — — - —
Victoria — 1093 34 — — — — — 320
Chicago — 1306 17 20 18 ?PR, 30 25 ? — —
La Paz — 1884 189 i17 51 [-14 — — 400 427

May 27d. Readings also at Oh. (San Fernando), 3h. (Stonyhurst), 5h. (near
) Batavia), 6h. (Riverview), 14h. (La Paz), 15h. (Helwan), 16h. (Stony-
hurst), 19h. (Monecalieri), 21h: (near Athens), 22h. (near Kobe).

May 28d. 18h. 25m. 0s. Epicentre 36°-1N. 137°-3E. (as on 1919 Sept. 12d.).
A=—-594, B= +-548, C=+-589.

B
Z

A P. 0-C. L. ME. .
. ° m. 8. 8. m. m. m.
Tokyo 2-0 0 31 0 0-9 10 10
Osaka 2-1 0 33 0 1-0 —_ 1-7
Kobe 2-3 0 40 +4 11 1:2
No additional readings.

May 284. Readings also at Oh. (Helwan and San Fernando), 20h. (Heivva.n), 21h,
(neal" Athens). ) )

May 29d. 12h. 23m. 0s. Epicentre 25°v~0N. 119°-5E. (as on 1918 Dec. 184.).
A =—446, B=+ 789, C= +-423.

A Az P. O0-C. 8. 0-C. L. M.

o ° m. 8. - S8 m. s. 8. m. m.

Hokoto 15 179 —_ — 1.1 +19 14 1-5
Taihokn 19 89 02 —4 (0,42 -11 0-7 0-9
Zi-ka-wel 64 15 13 +1 e25 -2 — 3-8

- Manila 10-5 172 245 + 8 — — — —_
Hamburg 80-8 325 —_ —_ — © 440 —
De Bilt . 841 326 —_ — 02246 —23 e47-0 476

Zi-ka-wei gives MN = +4-0m., T,=12h.23m.8s.  De Bilt MN = +47-8m.
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May 29d. 19h. 12m. 30s. Epicentre 43°-0N. 15°-0E.

A=+706, B=+-189, C=+682; D= +-259, E=—-966 ;
G=+-659, H=+176, K= —'731.

A Az P. 0 —-C. S 0-C L. M.

° ° m. s. 8. m. 8. 8. m. m.

Rocea di Papa 21 233 e0 44 +11 140 +42 _— 19
Pompeii 2:3 189 046 +10 121 +18 —_ 2-2
Florence 28 286 1 5 +21 a 5) -12 — 2-0
Padova 33 317 153 461 2 51 +80 —_ —_—
Vienna . 53 10 i1 7 -—15 - — 120 2-6
Moncalieri 56 293 129 +-2 2 51 ? (2-8) —
Zurich E. 6-3 316 133 — 3 1248 — 4 i34 37
N. 6-:3 316 132 —4 1249 -3 134 37

Strasbourg 75 320 el 56 -+ 2 —_ — e4-0 —
Paris 10-4 308 —_ — e5 53 +73 6-7 75
Uccle 106 321 e5 6 S (5 6) +21 is57 —
Hamburg 11-0 344 _ — e4 54 0 — 73
De Bilt 11-2 327 — —_ . — — e56 6-1
Edinburgh 174 324 — —_ —_ 95 —
Manila 91-3 69 e 54 30 L — — (e 54+5) —_

Additional readings :—Padova: Are the readings 1 min. too large ? See
May 30. Vienna glves also iZ = +1m.22s., iN = +1m.26s., iE = +lm 328.
Ha,mburg MZ = +6-9m. De Bilt MN = +6-3m. Manila probably
records an independent shock.

May 29d. Readings also at Oh. (Helwan and San Fernando), 2h. and 5h. (La
Paz), 6h. (Riverview and Osaka) &h. (Vlenna.), 12h. (Vienna, Roceca di
Papa, and near Mizusawa, (near La Paz and near Mizusawa),
17h (Taihoku Manila, and eBllt), 21h. (Vieques), 22h. (Port au Prince),
23h. (near Barcelona (2 )).

May 30d. 10h. 11m. 10s. Epicentre 43°-0N. 15°-0E. (as on 1920 May 29d.).

A Az P. O-C. S. 0 —-C. L. M.

° ° m. B. 8. m. 8. 8. m. m.
Rocca di Papa 21 233 e036 + 3 1 26 +28 —_— 1-7
Pompeii E. 2-3 189 048 +12 130 +27 _— 20
Florence 2-8 286 045 + 1 —_— —_ s — 1-8
Padova 33 317 150 +58 2 47 +76 | — —
Vienna 53 10 il125 + 3 — — i19 2-6
Moncalieri 56 293 1 27 0 2 43 + 8 — —
Zurich 6-2 316 e131 — 4 i2 50 + 1 e3-3 3-6
Strasbourg 75 320 el 44 -—10 —_ — e39 —_
Paris 104 308 —_ — e4 58 +18 66 —_
Uccle 10-6 321 —_ — —_ — eb54 —
De Bilt 11-2 327 —_— o _ — 55 6-2

Additional readings : Florence gives its reading as 11h. Padova: Are th
readings 1 min. too large ¢ See May 29. Vienna iPZ = +1m.0s.  The P
. entered is given as i. Zurich ePV +1m.32s. De Bilt MN = +6-0m, \

o

May 30d. 20h. 51m. 20s., Epicentre 32°-0N. 110°-1W. (as on 1918 Feb. 12d.).

A=—-291, B=—-794, C=+:533; D=-—939, E=+344;
= —-183, H=—-500, K = —-846.

A Az P. O-C. S. 0-C. L. M.

. ° ° m. 8. 8. m. 8, 8 m. m.

Tucson N. 0-6 275 0 6 - — — 0-6 1-2

3 08 275 020 8 0 20) + 3 06 1-1

Mazatlan 96 159 —_— _ —_— —_ — —-12

Lick 10-8 302 — — —_ — e4:6 —_

Berkeley 115 302 — —_ — — e50 —
Victoria 19-0 332 7 33 S (71 33) -—29 11-5 135 .

Chicago 20-3 56 6 5 ? 9 50 +81 10-7 —

Continued on next page.
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A Az P. O0-C. S. 0-C. L. M.

° ° m. 8. 8. 8. 8. m. m.

Ann Arbor 232 57 —_ — —_ —_ 12-0 _—
Toronto 26-6 56 —_ —_ —_ — 13-0 _
Georgetown 27-5 66 —_ — e12 59 L el50 _
‘Washington 27-5 66 — — —_ — el131 —
Cheltenham 277 67 13 28 L — _ 158 150
Ithaca - 284 59 — —_ —_— — el51 —
Ottawa 29-5 53 — — e13 40 ? e15-0 165
Harvard N. 323 60 e5 40 -—T1 —_ — el51 160
De Bilt 78-6 34 —_ — — — ©38-7 468
Paris 79-2 38 —_ — €37 40 L 40-7 —
Additional readings: Toronto gives L = +26-8m. Cheltenham PE =

+13m.56s. The L and M given are from the E and N component instru-
ments resEectively. Ithaca eN = +12m.53s. Harvard ePR,E?=
+7m.18., eE = +10m.44s., and +11m.34s., eLE = +16-1m.

May 30d. Readings also at 2h. (Manila), 3h. (San Fernando), 6h. (near Midusawa
and Tokyo), 12h. (La Paz), 13h. (Helwan), 14h. (San Fernando), 16h.
(De Bilt, Paris, Helwan, Rocca di Papa, and La Pagz), 21h. (Tucson).

May 31d. Readings at 6h. (near Pompeii and Rocca di Papa (2) ), Th. (Algiers,
Adelaide, and Manila), 9h. (near Adelaide).

June 1d. Readings at 1h. and 7h. (near Manila), 15h. (Lick), 18h. (near La Paz),
22h. (Vienna), 23h. (Lick).

1920. June 2d. 22h. 1m. 40s.  Epicentre 21°0N. 106°-5W.
(as on 1919 Sept. 15d.).

A=—-265, B=—895, C=+358: D=—-959, E=+284;
G=—-102, H=—-344, K= —934.

Th& georgetown and Harvard readings suggest a second shock about 15min.
r.

A Az P. 0-C.  S. 0 -—-C. L. M

‘o o m. 8. 8. . s, 8. m. m.

Mazatlan 2-4 — — _— — — 2-3
Tacubaya 70 10 2 37 +51 5 25 ? 5-8 8:7
Tuecson N. 119 34 32 +27 516 -1 5-8 6-3
E. 119 34 4 51 8 (4 51) —26 5-3 5-8

Lick - E. 20-8 324 —_ — (e8 22) —18. e84 —_
Berkeley E. 21-7 32 e5 1 0 (e921) +22 e93 15°1
Chicago 26-2 3 514 -—36 941 —45 12-0 138
Ann Arbor E. 287 3 626 +11 11 14 + 2 144 170
N. - 28+7 3 614 —1 11 8 — 4 14-1 16-8

Victoria 306 33 8 47 ? 11 44 0 152 181
‘Washington 309 4 715 +38 14 40 L 17-1 _—
Georgetown E. 309 48 el1l7 6 L 20 56 t e21-8 —
Cheltenham E. 31-0 48 17 16 L _ — (17-3) 29-0
;‘oronto 319 39 —e0 18 ? — — 161 182
thaca 330 44 — - — ell 50 —34 16-6 _
Ottawa 351 39 —_— — e13 8 +11 e 178 —
orthfleld -~ =~ 363 42 —_ — — — e19-1 —_
arvard E. 365 46 e 19 58 ? 20 49 ? 222 237
onolulu 47-8 280 15 38 S (15'38) -—13 216 26-1
burgh 799 34 —_ . - — — 373 475
Stonyhurst 811 35 —_— — 38 20 ? 420 _—
Coimbra E 825 50 e12 40 + 7 — — ©43-8 —
Kew 832 39 —_ —_— e —_ — 493
Rio Pinto 84-7 52 — — — — 453 513
San Fernando . 85-4 53 45 20 L —_ —  (45-3) —
N. 854 53 5320 L —— — - (53:3) 57-3

De Bilt E. 859 35 — — e23 53 +26 — 536

Continued on mext page.
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\ A Az P. O0-C S. 0-C. L. M.
° ° m. 8 8. m. s. 8. m. m.
Paris 860 39 e13 30 +37 — — 393 —
Uccle 86-1 37 — — €23 56 +24 e38-3 49-8
Hamburg 87-7 31 — — — — e413 533
Tortosa 884 46 —_ — — — e363 559
Strasbo) 891 38 — — — — o413 534
Moncalie 91-0 40 —_— — e24 41 +17T 44-3 —
Rocca di Papa 958 40 - — — e 510 64-2
Helwan 149 40 —_ — — — 473 —_
Additional readings: Lick gives eLN 48-3m. Berkeley gives eLN =
+9:5m,, ME = +12:2m., MN = +16-0m. Ann Arbor, Wiechert PE =

+l5m 26s., PN =+14m.44s., SE=419m.26s.,, SN =+20m.2s., LN=
+22-4m. The B readings for P, S, and L have been diminished by 9min.,
and these Wiechert readings require correction also. But see note on.p. 99,

Georgetown gives eLN = +21-9m., LE = +23-0m., LN = +22-Tm.  Chelten-
ham gives PN = +17m.17s. Toronto gives oL = +l7 6m Harvard
gives eLE = +22-9m., T,? =22h.12m.35s. Eskdalemuir A80°-0 Az. 34°
g‘lves L =22h.38m. Coimbra—the readings have been increased by

+4min. gives a.lso eN? = +1m.20s.,, eLN = +33-3m. San Fernando gives
PN +20h 55m.08. De Bilt gives eSR, = +29m.22s. ., MN = +47-8m.
Strasbourg gives MN = +47-0

June 2d. 23h. 55m. 24s. Epicentre 23°-0N. 135°-0E.

A=-651, B= +651 C=+:391; D=+:707, E=+-707;
G=—276, H= 1276, K = —-920.

A Az P. O-C. S. o0-cC. L. M.
. ° m. s. 8. 'm. 8. 8. m.’ m.
Nagasaki 107 336 e243 + 3 — — 69 —
Taihoku 124 282 3 0 —5 (5 4) —-25 51 —
Zi-ka-wei 146 307 e4 44 +70 e6 4 —18 — — B
157 240 — — — — e86 —
Hamb 90-0 331 — — — — e46°6 —
De Bilt 93-1 332 — — —_ — e486 530
Edinburgh 93-5 338 — — — — 49-6 —
Eskdalemuir 94-D 338 _— — —_ _— 516 —_
Uccle 94-4 331 — —_ — — 476 528
Strasbourg 94-4 329 —_ — — — e49'6 —_
Stonyhurst 94-9 336 — — — —_ 531 —
95-8 335 — — — — — 566
Rocca di Papa  96-1 321 —_ — — — e51'9 622
Paris 96-6 330 — — — — e52:6 526
Monoalieri 96-8 326 — —r — — e50-8 —
Tortosa 103-5 327 —_ —_— — — e516 560

No additional readings.

June 2d. Readings also at 1h. (Osaka and Kobe), 8h. (near Osaka and Kobe),
13h. (La Paz), 18h. (near Tokyo).

-

June 3d. Readings at 1h. (Llck and near La Paz), l5h (San Fem&ndo), 16h.
(Zi-ka-wel), 18h near Tokyo and near Mizusawa), 20h. (near Oaxaca
and Tacubaya and near Mizusawa).

June 4d. 4h. 44m. 57s. (1) t Eploentre 44°-6N. 13°-3E. (as on 1918 Nov. 6d.).

A.=-+ +693, Bg 184§C==+ 702 D= +280,E=~973'

‘162, K= —712.
A Az, P. 0-C. S. o0-C. M.
. o ms 8. MBS m.
1 Padova 1-3 308 021 +1 . 0438 + 97 —
o 13 308 024 +4 045 + 9  —
1 Rocca di Papa 29 189 0 45 — — 28
u 29 189 121 18 a2y +1 23
1 Moncalieri 40 276 —_ — €139 -11 —
n 40 276 — — e125 25 -—
11 Zurich 43 312 e110 + 3 1 53 -5 —_
I Strasbourg 55 318 233 18 5»2 33) + 1 —
656 318 e229 18 229 -— 2 —

No addltional readings.
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June 4d. 15h. 29m. 158. (1) | 5 o, o,
15h. 36m., 40s. (11) ; Epicentre 32°-2N. 110°-1W. (as on 1920 May 30d.).

A=--291, B=—794, C=+533; D=—-939, E=+-344 ;
G=-—-183, H=—-500, K = —846.

It seems clear that there was more than one shock near Tucson, but the inter-
pretation of the material is very doubtful.

A Az P. O0-C. S. 0 -C. L. M.

° ° m. s. 8. m. 8. 8. m. m.

I Tucson E. 06 275 — —_— —_ —_— 03 0-6
1 N. 06 275 010 + 1 — — 0-9 1-4
i E. 06 275 — — — — 0-1 0-7
1 N 06 275 — — — — 0-8 14
I Berkeley 11-5 302 0 5 ? (4 54) —13 e49 —
I Victoria 19-0 332 4 55 +26 — — 9-8 138
1 Chicago 202 55 4 25 —18 719 —68 83 —
n 20-2 55 522 +39 7 45 —42 —_— —
I Ann Arbor 23-2 57 — — 11 9 SR, — —_
i1 232/ 87 — — 10 38 SR, 140 —_
1 Toronto 266 56 —_ —_ —_ —_ 2-0 —_—
" Washington 370 94— T epe - X =
1 Was n . — — e - — —
1 Ithaca 28-4 59 — — ell 45 439 — —_
1 Northfield 316 57 — — 13 45 SR, — —_
I Harvard 2:3 60 — — — — e16:6 196
i 323 60 — — — — — 18-4
1 La Paz 632 13¢ 13 1 PR, — —_ _ —_
Additional readings :—Ann Arbor: The readings entered as S (1) and S (11) are
given as PE and SE with the Bosch instrument, which gives PN =

+11m.3s. #SR, for (1) and SN = +10m.26s. $SR, for (11). With the
Wiechert instrument we have further PN = +10m.45s. ( =SR, for I ?) and
LN for (11) = +14-0m. Mazatlan (A =9°-6) gives P =15h.25m.42s.,
M =15h.23m.44s., suggesting some error, or another shock.

June 4d. Readings also at Oh. (La Paz), 2h. (La Paz and Riverview), 10h.
lsdﬁz%sg,v%: via.:)d Cheltenham), 12h. (Manila), 13h. (Berkeley), 18h. and
. (Baf 3

1920. June 5d. 4h. 21m. 30s. Epicentre 24°0N. 120°-0E.
(as on 1019 Sept. 8d.).

A=—-457, B=+-792, C= 4407 ; D =+-866, E=+-500;
G=—-204, H=+352, K= —-914,

A Az P. 0-C. 8 0-C. L M

o o m s 8 m. s. 8. m. m.

H 6 222 058 +49 1 7T +50 16 2.1
Taihoku 1.8 53 030 +2 — = = =
Zi-ka-wei 3 10 el 51 0 e32 +71 @—
Manila 5 172 i215 —8  — — 140 46
Nagasaki 123 42 50 —13 (538) — 3 54 64
JFinsen 146 21 24 —10 —13 82
Kobe 170 47 53 —12 531 PR, T4 165
Osaka 172 48 37 —30 — = 72 ‘81
Nagoya 185 49 13 59 % — — — —
Tokyo 207 51 436 —28 6.15 PR, 78 104
wa B 234 45 454 —27 9 0 -33 — -

- 23.4 45 55 —26 2 —8 —
Sapporo 260 = 37 54 +126 1215 +113 132  —
Coloutta = 291 253 18 =1 1130 +11 168 —
291 273 ¢ —-13 11 +11 10—

Qotomari 20-1 33 555 —24 (10 54) —325 109 143
tavia 32-8 205 16 43 —12 14 +158 2146 -
Dehra Dun 37-7 289 0 —96 - — —_ _— -
imla, 384 290 30 —11 1836 — 8 221 229
Colombo 421 252 736 —38 14 6 —30 173 22:0
Kodaikanal 428 260 9 48 PR, — = 254 311.
Bombay 441 213 834 +71 — . — T 993

Continued on next page.
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A Az P. 0-C S. 0-—-C. L. M.
° o m. 8. 8. m. s. s. m. m.
rth 56-1 184 940 — 7 15 42 ] 22-3 —
Adelaide 616 163 110 12 —11 11836 — 7 e24-8 436
Riverview 650 1562 e10 34 —11 i191 —15 260 316
Sydney 650 152 — — 1930 + 5 298 385
Melbourne 66-1 160 10 6 —46 19 18 —20 307 435
' Honolulu 746 75 i11 52 + 8 i21 6 —15 e371 50-1
Lemberg 756 320 e10 44 —69 120 20 —64 e42-3 473
Apia 766 111 11 42 —17 2119 —25 365 40-5
Helwan BE. 772 297 12 24 422 —_ — —  61-1
N. 772 297 10 48 T4 — — — 496
Sitka E. 776 33 1154 —11 2148 — 8 380 —
Athens 802 309 el12 0 —20 2223 — 2 e28-5 495
Vienna 80-8 320 11223 — 1 12239 + 6 e37-9 464
b 819 328 11229 — 1 12248 + 3 e38-5 462
Christchurch 831 146 1230 — 7 2254 — 4 377 437
ova 849 320 1266 + 9 2317 — 1 401 487
De Bilt 852 326 1248 —1 2256 —25 €365 494
Pompeii E. 854 314 1148 —62 2215 —68 348 675
Dyce 856 334 1250 —1 2324 & 3569 —
Strasbourg 85-7 322 11246 — 6 2310 —17 405 493
Zurich 859 322 e1246 — 7 12326 — 3 — —
Florence 861 319 13 10 +18 40 + 9 415 48-8
Rocca di Papa N. 86-1 31 1252 — 2 2343 +12 473 536
Uccle 86-3 327 11250 —5 2313 —20 355 489
Milan 865 320 13 28 +32 24 0 424 445 565
Edinburgh 868 332 1255 —3 2335 — 4 375 480
Eskdalemuir 872 332 1255 — 5 2339 — 4 381 447
Besangon 874 322 - 13 9 + 8 2338 —T7 395 —_
Moncalieri 876 319 1258 — 5 2336 —12 351 506
Stonyhurst 87-8 330 1248 —16 23 18 —32 422 515
Kew 88-2 329 2230 S (2230) -84 - — 535
Victoria 88-2 37 1143 —83 2232 —82 417 619
z. 882 3 11 48 —78 2216 —98 — —
Paris 88-4 326 112569 — 8 23 20 —36 405 485
Oxford 886 32 1287 —11 2330 —29 337 525
Puy de DOme 90-0 322 17 10 PR, — — — —
Barcelona 930 320 e13 12 —20 23 50 —55 e41'T 534
ortosa 943 32 5 —25 24 —56 411 564
Berkeley 95-0 5 €13 20 —23 23 55 —T1 e39-4 —
Algiers 95-1 315 13 44 0 2356 —T71 415 555
Lick E. 957 45°e13 25 —22 e 24 —173 — —
N. 957 5 013 27 —20 e24 16 —58 —_ —
Granada 99-1 319 el4 12 + 6 12515 —32 — —
Coimbra E. 9098 323 1352 -—18 2432 —82 435 567
N. 99-8 323 — — 2424 —90 430 559
San Fernando 1010 320 17 50 PR, 24 54 -—71 51-5 607
Tucson 1054 43 17 58 PR, 24 57 —109 496 545
Chicago 1094 22 6 0 1 23 50 -—213 333 —
Toronto 11000 14 14 48 — 9 2548 —100 1620 634
Ann Arbor E. 1102 18 17 54 PR, 28 18 +48 586 60-0
1102 18 1812 PR, 28 6 +36 601 722
Northfield 110-8 9 — — €25 30 —125 o525 _—
Ithaca 1118 13 1755 PR, — — 508 —
Cape Town 1122 240 29 58 8 (29 58) +110 — 645
Harvard E. 1131 9 119156 PR, 29 0 465 e50-6 695
. 1131 9 i19 21 PR, 30 15 +140 e 51-2 —
‘Washington 1151 12 e18 30 [~ e — © 505 .
Georgetown E. 115-1 12 e19 18 PR, 26 40 -—9 568 76-8
N. 1151 12 e19 18 IPR, 26 43 -8 670 175-8
Cheltenham E. 1153 12 19 47 PR, 26 40 —92 561 769
N. 115-3° 12 10 28 $PR, 26 40 —92 552 78-1
Vieques 1375 21 27 PR, — -— 64T 1789
La Paz 169-3 47 120 14 [0] 131 59 $ 709 82-2

Additional readings and notes : Manila gives MN = +-4-2m. Kobe MN =
+10-0m. Osaka MN = +8-8m, Tokyo MN = +12-9m. Sapporo :
Beadjngs corrected by —9h.  Adelaide i=+12m.18s.,, e = +14m.18s. and
+156m.12s., i = +21m.6s.,, +22m.6s., and +22m.48s. Riverview iP =

+10m.38s.,  iPR, = +13m.18s., i= +19m.18s., PS= +19m.32s., MN =

= =4h.21m.26s., epicemntre 128°-0N. 133°-0E.

+31-0m, = +36-5m., T ¥
Sydney ,EfR; = +23m.48s., 'SR,f = +26m.42s. elbourne PRy = +14m.12s.,
Sih = +23m.36s., SR, = +26m.308. Lemberg e = +37m.34s. Apia

m.3 P
readings at +12m.33s. and at +32m.30s. Athens MN = +46-4m.,
To=4h.21m.58. Vienna iPEN = +12m.24s., i = +332:365., MN = +49-5m.

Notes continued on next page.
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fimbug SR, = +28m. 358., +32m.49s. MZ = +53-0m. To=
B SR = . Oy — b 1o " Do Bile PN =+ 12m.48s.,
{i=42.92s., iN = 4+ 23m.258., MN +48-9m., T, =4h.22m.8s. Epicentre
PN 1T E. Dyce LN = +35-8m. ’ Strasbourg MZ = +58-0m.,
l=thin.49s Ueccle PR;=+16m.19s., SR;= +29m.29s,, - To=
hiim s, Edinburgh SR; = +29m.30s Eskdalem =
Him, %, Ty =4h.22m.34s. Moncalieri MN = +54:1m. Stonyhurst

b=+ 1308, (YPRy). Victoria eL = +70-7Tm., +-101-3m., and +134-6m.
1=thtin.218. Paris PR, = +16m.34s., T, 2 4h.22m. 65, Barcelona
I=+1n,16s., iN=+17m.37s., iE = +26m.40s., iN = +26m.52s., Ty =

imk Berkeley ePNV = +13m.18s., eLN=+38:0m.,  eLV =
#39m, Ty =4h.22m.88s Algiers PR, = +17m.29s.,, L =447-5m.,
= 4i5m., T., ={h.23m.0s. Lick ePV = +13m.24s., T =4h.22m.16s.
(nuadsP = 4+ 14m.188., To=4h.22m.358. Coimbra PSE = +23m.48s.,
= +2M6s —4h.22m.47s.  Chicago L = +46-5m., +60-5m., +65-5m.,
ud + 8}5m. ° Toronto L = +35-9m., and +39-9m., iL = +67-2m. and
iidm, eL = +86 1m., T,=4h.23m. ios. Ottawa P%=-+18m.30s,,
#=+%1,308., L = +46-5m., record fo. d Ann Arbor LEN (Wiechert)
4594 Ca.pe Town S = +33m.16s. Harvard ePE? = +l7m.388 oy
N?=+35m.28., T¢=4h.21m.26s. Wa.shlngton L=+68-5m

forgetim e LIS = +35 -8m. Vieques LE = +177-6m La Paz PR, =

Mlm &, PR = +26m 568., SR, = +38m.59s., T, =4h.27m.49s.

e, also at Oh. (Helwan), 1h. (near Mizusawa), 4h (Ta.ihoku 4) )

5h.ﬂ‘ oku (3), Hokoto (2), and Zi-ka- el (2 ), (La Paz (2),
la, and Bata 7h (Taihoku (4) »

lelNhoku (4) ), 9h &Ta.ihoku (2) ), 10h (Taih ku (4) and Mizusawa,

12hlaihoku (3) and h. (Taihoku), 14h. (Ta,ihoku 4) ),

lﬁh (’l‘a.thokn (3) and Zi-ka-wi 16h (Taihoku (3), Hokoto, and
Balila), 7% (Ta.lhoku, Paris, Ham \ug Eskdalemm.r, Rocea di "Papa,

]

Staghurst, Kdibureh, D e Bilt, Kew lwan, urg, and Uccle),
18h, (xodaikml (2) Taih ), 18h. (Ta.lho’ku (2)),_ 20h.
(Taloku (4), Zi-ka-wei, La, Paz, a.nd N&ga.saki) 21h. (De Bilt, Paris,

Romdl Papa, Taihoku, Kew, Stonyhurst Eskdalemmr, Stra.sbourg,
enué ema,ndo, Uccle, H urf Helwan, Tortosa, and Edin-
burg) 22h. (Hokoto and La, ‘Paz), 23h. (La Paz).

luil Reiings at 1h.(2) and 3h. (Taihoku), 5h. (near Ootomari, Osaka, ‘Manila,
and ear Ca.pe Town), 6h. (Kobe, Helwan, and Taihoku), 7h. m-
sk 8h. (La Paz), 9h. (La Paz and Taihoku), 11h. (Zi-ka-wei,
Talliku, Riverview, and Melbourne), l3h (Vienna and Rocca di Papa),
l5h(uesr Osska), 16h. (Taihoku), 18h. (Tokyo), 19h. (Taihoku (2),
Maih, and Zi-ka-wei), 20h. (8 a.sbou:ﬁl an Fernando, Uccle, De Bilt,
Taibku (2), and Zi-ka-wei), 21h, (Taihoku), 22h. (Manila. Zi-ka-wei,
neggglho) 2), and near Hokoto), 23h. (De Bilt, Paris, 'i‘u.ihoku (2 ),
andlocle.

il 22him, 20s. Epicentre 21°:0S. 67°-0W. (as on 1919 Aug. 9d.).

A=1385, B=--860, C=—'358 ; D=-—:920, E=—-391;
=—-140, H= +330 K=-—-934.

A . Az P.. O0-C. L. M.

B m. s. 8. m. m.

Ia Pu 4-6 346 i1 1 0 2-3 2-5

+ Paris 93-2 38 — — 497 —
Monalieri 94-3 43 e46 T L 539 —
Uools 95-1 38 —_— —_— — 56-7
Do Bit 96-1 36 —_ — 537 547
96-1 40 - —_ — 567 —

Roouii Papa * 965 49 e 51 46 L e 55°1 —
' 99-4 36 — —  e467 eb4-7
Taihdn 171-2 299 -— —_— — e81$

litmalmdings : De Bilt MN = +55-0m.

Tt Budiﬁgs also at 3h. (Talhoku and near Tacubaya and Oaxaca), 4h.
(Vidhra), (Taihoku), h. (Athens La near Tucson), 10h.
(Tathku d Batavia), , 13h., and 14h. (’l‘aihoku). 15h. (La Paz),

h“h‘ ; Coimt’)m), 17h. (near Athens), 19h., 20h., and 23h. (2)



Original bulletins of the International Seismological Summary (ISS) have been obtained thanks to
funding provided by the US National Science Foundation through grant EAR-9725140 (Villasefior
et al.,, 1997) and have been scanned and collected by SGA Storia Geofisica Ambiente (Bologna)
thanks to funding provided by the Istituto Nazionale di Geofisica e Vulcanologia (Rome), in the
frame of the EUROSEISMOS project.

These data are considered public domain and may be freely distributed or copied for non-profit
purposes provided the previous references are quoted.

" 89
June 8d. 16h. 12m. 50s. (1)

17h. 17m. 10s. (11) } Epicentre 44°5N. 11°-5E. (a8 on 1919 Sept. 204.).
18h. 29m. 35s. (1)

A=+-699, B=+-142, C=+'701.
A P. O-C. S. 0-C. L. M.
° m. 8. s. m. 8. 8. m. m.
1 Florence 0-7 014 + 3 —_ — —_ 0-4
II 0-7 0 7 — 4 —_ — — —_
hii 0-7 012 + 1 — — —_ —
1 Padova 0-9 033 +19 0 48 +23 — 1-2
I 0-9 0 50 ? 118 ? —_ 2-2
I 09 035 +21 1 3 +38 — 1-4
I Rocca di Papa 2-8 i047 + 3 — — — 2-2
I 28 el 9 S (el 9) — 8 — 2-0
I 2-8 el 46 + 2 117 0 _— 16 -
1 Zurich 35 el 7 +12 1 58 +21 — —
1 35 el 1l +16 i1l 57 +20 —_ —
1 Pompeii E. 44 110 + 2 2 20 +19 — —
josd 44 215 1S (2 15) +14 (2-8) —_
1 Strasbourg 4-8 el 24 +10 — — — —
m 4-8 e1 28 +14 (e2 28) +17 (e 2-7) —_
1 Vienna 50 e2 9 S 2 9 -8 131 —
I 50 €330 L — —  (3:5) 43
v 50 e219 1S (219 + 2 i32 3-9
1 De Bilt 8-9 — — — — e6:2 e66
1 Hamburg 9-1 — —_ — e52 7-8

Several stations give other alternative readings not very different from those
given in this table. Strasbourg gives its readings for 111 as ePZ, ePN, and
ePE respectively. Other shocks felt in this neighbourhood are :
4h. 21m. 558. Rocca di Papa, 13h. 31m. 578, Rocea di Paga, 16h. 35m. 15s.
Florence, 17h. 44m. 0s. Zurich and Strasbourg, 17h. 59m. 39s. Rocca di Papa,
18h. 5m. 42s. Florence, 19h. 37m. 6s. Rocca di Papa. [These times are as
m;a% ast the]station, not reduced to T,. They accord closely with a period
o -8min.

June 8d. Readings also at 2h., 3h. (2), 4h., and 5h. (Taihoku), 8h. (Helwan and
La Paz), 9h. and 11h. (Taihoku), 12h. (near Naga.saki), 13h. (Paris and
?ﬁrm Tgcgbaya), 14h. (Kodaikanal), 16h. (La Paz), 18h. and 23h. (2)

oku

June 9d. 3h. 9m. 37s. Epicentre 54°-8N. 143°-TE.

A =-—:465, B=+-341, C=+817; D=+4-592, E=1-806;
G =—-659, H=+-484, K= —576.

A Az P. 0-C, S. 0-C. M.

o ° m. s. 8. m. 8. 8. . m.

Mizusawa E 15-8 187 .3 49 0 -6 50 0o —
Tokyo ' 19-3 190 3 48 —45 — — —_
- Nagoy4 20-2 196 438 —5 —_— — —
Osaka 20-9 199 4 52 — 109
‘439 211 el5 0 S (el§.0) -1 —_

De Bilt 67-8 332 —_ — e20 +20 —_
Paris 7144 334 el12 2 —_ —_ —
Florence 735 325 —_ -_ —_— — 174
Rocea di Papa 748 323 e1l 49 + — — 1246
Helwan 775 305 19 23 18 (19 23) —152 _—
La Paz 1345 44 20 20 [+51] : — - -

Additional readings: Mizusawa gives E = +4m.8s. Florence gives P? =

2h,54m.52s, (an error somewhere apparently),
1]
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.
1920. June 9d. 11h. 30m. 36s. [Epicentre 3°5S. 129°-0FE.
(See also 1919 Aug. 294.).

A=-—-628, B=+-776, C=—-061; D=+-177, E=+-629;
G=+-038, H=—-047, K = —-998,

The residuals indicate a displacement of the epicentre 2°-0 to the East, to
3°-58. 131°-0E. They also suggest a diminution of T, by 6sec. or 7sec., to
11h. 30m. 29s., say, which would strengthen the anticentric indications of
high focus; but the epicentric stations do not allow of this. )

A Az P 0-C. S. 0-C L. M.

B o m. s 8. m. s. 8. m. m,

Manila 19-8 336 e4 42 + 3 i7 55 —24 i88 89
Batavia 222 262 5 5 — 2 e9 11 + 2 e244 —_
Taihoku 29-4 346 615 — 7 — —  12-2 —_—
Perth 31-0 201 633 — 5 13 5 +74 19-2 —_—
Adelaide 327 165 1619 —35 i11 25 —54 e14-8 18°1
Zi-ka-wei 354 350 e7 — 8 e12 49 —12 _ _—
Nagasaki 36-3 1 e722 — 2 (13 11) — 3 e132 —
Riverview 36-7 148 e6 58 —30 112 42 —38 e161 21°1
Sydney E. 36-7 148 6 25 —63 12 55 —25 187 19-7
elbourne 37-3 159 6 43 —49 12 31 —57 182 214
Kobe : 38-6 9 722 -21 (1339) -1 136 23-8
Osaka 387 10 743 —1 13 58 +10 166 186
Nagoya 394 10 730 -20 — —_— — —_
Tokyo 404 13 8 + 3 (14 0) —13 e14-0 160
Jinsen 41-1 357 750. —14 13 34 —48 —_— —_
Mito 41-3 14 8 5 0 14 16 -9 —_ —_
Mizusawa E. 438 14 817 ~1 14 50 -9 —_ —_
N 438 1 822 — 2 14 57 -2 — —_

Calcutta N 475 307 849 — 2 (15 55) — 15-9 —
Colombo 50-2 281 949 +41 16 49 +28 209 224
Kodaikanal 53-1 285 13 49 ? —. 250 31-2
Christchurch 55-6 142 955 +12 17 25 — 4 25T 35-4
Bombay 596 294 925 —44 — — — —
Honolulu 755 67 1149 —3 12131 — 1 e371 46-7
Helwan E. 983 300 17 55 1PR, —_ —_ — 62-1
N. 983 300 20 37 PR, — — — 609

Lemberg 1023 320 e 18 19 ?PR, e 26 19 + 1 — 278
Victoria 104-3 40 21 44 ? 27 30 +54 349 56-0
Cape Town 104-8. 233 25 44 28 (25 44) —56 — —_
Berkeley 106-8 51 — — €25 18 -—101 — —
enna 107-5 321 e 17 54 ? 20 10 +124 e 539 634
Hamburg 1096 326 e18 49 PR, e 29 47 +143 e 549 574
Padova 111-2 317 11 25 ? 19 41 PR, — 206
Rocca di Papa N. 1117 312 e18 20 ?PR, e 26 30 —173 e 570 59-0
Strasbourg 1128 320 e19 13 ?PR, e 29 16 +84 e 574 70-0
De Bilt 1129 325 — — _— — e 544 60-0
Uccle. 1139 324 e19 13 PR, —_, — e 484 604
Dyce 1140 3 -— —_ — 56-4 —_
Moncalierf 114-2 318 e 18 34 30 26 +142 41-7 —
burgh 1152 330 e20 5 PR, = — — 514 589
Eskdalemuir 1156 331 20 6 ¢PR, — — 524 594
Paris 1159 322 el5 15 — e30 16 +119 584 61-4
Stonyhurst 1160 329 3 7 1S 31 7)) +169 — —
Kew 116-2 327 37 25 ISR, —_ — — 80-4
Oxford 116-5 327 20 0 PR, —_— —_ — —
Barcelona 1193 315 e 20 31 PR, — — ©54-6 64-3
Algiers 120-3 310 €20 19 tPR, €26 18 —153 e 5904 77-4
Tortosa 1206 31 0 40 PR, 35 21 ISR, 506 80-8
Coimbra 126-9 319 20 55 ?PR, 32 30 ? 504 —
Rio Tinto 127:0 315 23 25 1 — _ — 924
Fernando 1273 312 21 25 ?PR, — — —  93-9

0" 1207 34 20 30 ?PR, 27 25 —154 434 —
Toronto 132-7 27 — — —_ — e 757 85-0
Ottawa 1329 21 e22 34 PR, —_ —_ —_— —
Hervard E. 137-2 20 e19 40 [+ _ — 664-1 —
! . 1372 20 e19 62 [+18 _ — e 641 —_
Georgetown 1374 29 e22 25 7 —_ —_ _— —_
ashington 13744 29 1035 [ 0] — —_—
La Paz . 1538 140 20 6 [+ 51 34 .6 ? 731 88-8

For Noles see next page.
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NoTEs TOo JUNE 9d. 11h. 30m. 35s.

Additional readings: Manila gives also MN = +11:7m,, To=11h.31m.17s.
Batavia P;? = +6m.15s., S;% = +10m.8s. Adelaide i= 46m.37s., e=
+9m.19s.,, i=+12m.13s., +12m.43s., and -+13m.31s. Riverview i=
+7m.9s., PR,=+8m.41s, PS=+12m.52s, MN=+23-4m., T,=
11h.30m.15s. Melbourne SR, = +14m.49s. Kobe MN = +13-8m.
Osaka MN = +19:6m., T,=11h.30m.24s. Tokyo eS= +9m.55s. (?PR,),
MN = +22-2m, Calcutta LE = +16:0m. Vienna i=+419m.12s.,, S
= +28m.59s.,, SR,? = +34m.41s. Hamburg MZ = +70-4m. Stras-
bourg MN = +63-0m. De Bilt ePR, = +19m.36s., eLN = +53-4m., M
=59-8m., T,=11h.30m.20s. Epicentre 4°-7S. 130°-3E. Coimbra LN =

+61-4m. Chicago L = +51-4m., +59-4m., and +62-9m. Toronto

eL = +79-8m. Harvard eN = +22m.46s., eE = +22m.49s., eN =+

lﬂi1213§g.54ls§ LE = +64-8m., LN = +97-4m. La Paz L= +68-3m., T,=
.33m.13s. '

June 9d. Readings also at Oh. (San Fernando), 1h. (La Paz and nead Osaka),
5h, and 6h. (Taihoku), 7Th. (Apia), 8h. (Taihoku), 11h. (Toronto), 12h.
(Taihoku), 13h. (Toronto, Zi-ka-wei, Hokoto, and near Taihoku), 15h.
(near Rocca di Papa), 16h. (near Osaka), 19h. (Riverview and Mel-
bourne), 20h. (Helwan and De Bilt), 21h. (La Paz and ‘near Taihoku),
22h. (La Paz), 23h. (Helwan).

t

June 104d. 2h, 29m. 30s. Epicentre 11°-0N. 127°-0E.

A=-—-591, B=+-784, C=+-191; D=+4-799, E=4602;
= =115, H= 4152, K = — ‘982,

A Az P. O-C. S. 0-C. L. M.

° ° m. s. 8. m. 8. 8. m. m,

Manila 69 303 el 45 0 ed ] 34 54
Taihoku 149 341 347 + 9 (6 50) 420 6-8 —
Zi-ka-wei 20-8 347 454 + 3 51 +11 —_— —_
Osaka, 249 17 531 —6 (947) -—-14 9.8 12-0
Batavia 26-4 230 16 32 +40 9 54 36 — 127
Tokyo 272 23 e6 51 PR, — — — —
Kodaikanal 487 275 — — — — 274 29-2
Melbourne 516 162 e16 30 %S (616 30) — 9 — 336
Honolulu 722 71 2036 S (20 36) —16 340 515
Helwan - 894 301 2330 S (23 30) -—37 —_ —
Hamburg 96-4 328 — — €24 30 —50 e52:5 625
De Bilt E. 996 329 —_ — e24 42 70 e495 625
N. 996 329 — — —_ — e485 561

Rocca di Papa 1000 318 e 18 36 ?!PR, — — €561 —_
Strasbourg 100:0 324 —_ — e 46 30 L e555 —_
Uccle 100-8 327 — — — — e505 - —
Edinburgh 101-4 335 — — 2455 —T4 — 650
Eskdalemuir 101-8 335 27 23 S (27 23) +70 - 48-5 —
Moncalieri 101-8 321 e 2 26 ? —_ — 578 —_
Paris 102-8 327 el4 7 —17 — — 525 595
La Paz 164-3 112 20 19 [+ 8] 25 56 PR, — —

Additional readings: Manila gives also MN = +4-6m. Helwan PE =
+22m.308. Hamburg MN = 465-5m. Roceca di Papa PR; = +27m.6s.
La Paz i=+31m.41s.,, T,=2h.42m.43s.

June 10d. 17h. 53m. 43s. Epicentre 46°:5N. 151°-5E.

=—-605, B=+-328, C=+-725; D=+-477, E=+4-879:
G =—-638, H=+-346, K = —-688.

A Az P. 0-C. 8. 0-C. L. M.

° o m. 8. 8. m. 8. 8. m. m.

Ootomari 60 274 13T +5 (2400 — 4 27 39
Sapporo 8-0 248 2 45 +44 519 L 67 -
Mizusawa E. 106 229 2 go — 8 4 —16 —_— —
. N. 106 229° 232 — 6 431 -—14 — —_—
Osaka 169 232 414 +10 —_ —_ —  12-3
. Zi-ka-wef 277 247 eB6 6 + 1 —_ —_ -_ —_
Manila 400 230 e7 17 -—-38 —_ —_— - C—
Hamburg, 74-7 337 _ — _ — ©38:3 403
Edinburgh 754 346 — —_ — — 303 —
Eskdalemuir 760 346 — — 2117 -20 _— —_—

Continued on mext page.
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A Az P. 0-C. s. 0-C. L. M.

0 ° m. 8. 8. m. 8. 8, m, m.
LE B 739 340 e17 56 PR, e21 40 —12 €353 47-0
TN 713 340 - — -_ — e41:3 426
S n3 346 44 5 L 51 6 ? 600 —_
Vi 5 331 — — — — e42:3 509
Tk 6 340 — —_ — — o413 443
T Wl 345 — — — — — 463
by 09 337 — — — — e403 —
i 09 341 —_ — — — e43:3 453
Vil %1 336 — — e21 47 -T1 A5°1 —_
RomiPa, 85 330 e2 53 ¢ —_ — " e41-9 —
Him 85 311 34 1 ? e — — —

%9 340 23 20 S (23 20) —42 e46-3 534
i %5 344 53 17 L — — (53-3) 6583
wimdo Y7 343 41 47 L — —  (41-8) 578

(il nadings: Osaka gives also MN = +11-3m. Hamburg MN =

Wi De Bt eSR, = +26m.398., To=17h.54m.47s. Paris MN =
Hi Moncalieri S = +34m.34s. . Helwan PN = +429m.17s.
iymmdings we given as June 11d. Oh. and have been corrected by
“igd of -th, the usual longitude correction for Japan.

Jue i, Isdings abo at Oh. (Taihoku), 1h. (Monecalieri), 2h. (Batavia), 3h.
uih, (Tailoku), 5h, (Helwan and Manila), 8h. (2), 9h. (2), and 18h.
(ioku), 20h, (Taihoku and near Mizusawa and Tokyo), 21h. (Taihoku
ulls Paz), Bh. (Tokyo (2) and Taihoku). -

Juelil ladings st 1h. (San Fernando), 10h. (Batavia), 11h. (Taihoku), 14h.
fulernando), 17h. and 18h. (Taihoku). :

juiAi0m. 0s. Epicentre 37°-0N. 20°-5E. (as on 1919 June 3d.).
A=+748, B= +-280, C= +-602.

A P. O0-C. S. 0 -C. L. M.
., LB 8. m, 8. 8. m. m.
Tub M 0 0 —2¢4 — — — —
A 44 039 —5 — — 1 13
mi B 9 137 + 6 3 32 L (3-5) —
Mmitapa 16 el 52 —3 — — — 50
Him e 7 0 L - —_ (7-0) —
Vi 14 e537 S (e537) +28 e64 7-4
Yonalet 1 — — e6 43 L 80 - —
by B —, — —_ — e65 79
Sovdony Wy — — — — e886 —_—
) ne — —_— — 90 —
Ttk B — — — — 100 —
Tualey B — — — — o100 —
Dol B — — e756 +5 e103 108
\iltinlradings: Athens gives MN = +1-4m. Helwan PN = +14m.0s.
DBt =+ 114m.
Jwlilh 26m. 16 Epicentre 23°-88. 172°-5E.
4907, B=+119, C= — 404 ; D =+'130, E=+-992. ;
4=+-400, H=—-053, K= —'915. : .
A Az P. O0-C. S. 0-C. L. M.
N o m. 8. 8. m. s. 8. m. m.
Rt 92 237 e455 -0 e8 48 0 e99 121
m 19 237 -1 28 ? (8 50) + 2 8-8 121
3 233 — — — — . 116 16-8
A 34 241 — — e11 44 —14 116-0 194
it s 35 2132 ISR, — — e26-6 328
Huk B4 302 e 50 —44 —_ —_ - —
B 53 274 10 46 — 1 —_ —_ — 204
T W0 289 82 50 L - —  (82-8) —
Iow z W5 341 e19 50 [— 2] — — —_ —_
Vi U2 328 e19 46 [— 81 — —_ — 2141
Dl 1501 344 — —_ = — e73-8 807
huilepa 155 322 e 20 2 [01e2250 PR, - — 246

\itinvadings: Riverview gives also eP = +5mn.8s., PS = +9m.9s., MN
=i, T,=15026m.14s. Helwan PN = +80m.50s, Vienna 1=
#ni~  Row di Papa ePN = +20m.10s., iE = +20m.11s, .
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June 12d. 0 at 4h. (near Athens), 5h. (Za.nte), 11h. (Manila), 14h.
Sau Fema.ndo) 16 and 17h. (Taihoku), 20h. (Taih oku, Harvard, near
a az, and near usawa), 21h. (near Mizusawa), 23h. (Manila and

June 13d. Readings at 0h (La. Paz), 1h. and 4h. (near Tacubaya), Th. (near La
Paz), 9h. mm), (San Fernando), 15h. (near Tokyo and Barcelona),
18h. (Moncalieri), 19h. (Taihoku). )

June 14d. 13h. 6m. 14s. Epicentre 40°-0N. 76°-0E. (as on 1919 July 24d.).

A Az. . P. O-C. S. 0 —C.
o o m. s. 8. m. 8. 8.
Vienna _ - 425 301 e816 + 1 — —
Rocca di Papa  46-8- 293 8 46 0 — — .
Moncaleri 491 300 —_ — €15 51 —-16
512 308 e930 +16: - — —
Edinburgh 522 316 —_ — :18 46 .0

June 14d. 13h. 8m. 10s. Epicentre 40°-ON. 76°-0E. (as on 1919 J;xly 24d.).
A=+-185 B=+-743, C=+:643; D=+-970, E=—-242;
"G =+-155, H=+-624, K=—"766. ;
Direct comparison with 1919 July 24 shows close accordance for some of the

. following observations: and a discordance of about two minutes for others,
collected under the preoeding assumed shock.

. A Az P. O0-C. 8. 0-C. L. M.

° ° m. 8. 8. m. s. 8. m. m.

9-0 174 2 2 -—14 — — 44

Calcutta 20-4 146 7 38 1S (7 38) —54 106 —
Helwan 3716 268 17 50 L — — (17-8) —
Vienna 425 301 e6 20 —115 — — e 214 285
Hamburg 45-4 310 —_ — e16 50 +90 — 303
Rocca di Papa  46-8 293 6 50 —116 e 16 50 +72 — 389
Strasbourg 480 302 e8 50 — 4 —_ — 248 —
De Bilt 486 310 5 7 — — 0248 302
Moncalieri 491 300 — — e13 55 —132 — —_
cc] 494 309 e9 14 411 —_— — e22-8 —
aris 512 308 e7 34 —100 — — 278 32-8
Edinburgh 522 3 — — 14 50 -— — 348
Stonyhurst 524 313 32 2 L — —. (32-0) -
Eskdalemuir 524 3 — —_— —_ — 278 —_—

Additiopal readings: Calcutta gives also PN = +7m.32s. De Bilt ePE =
+8m.46s., MN = "+26-5m. Rocca di Papa iE = +7m.139., probably
erring to preceding shock. Hambu:g =+25'1m.-

June 14d. Read.ings also at Oh. (Taihoku (2) ), Th. (La_Paz), 8h. (Helwan), 14h.
(near Mizusawa), 15h. (Stonyhurst and Vienna), 19h. (La az)

June 15d. 3h. 3m. 0s. Epicentre 24°-5N. 143°-5E. (a8 on 1919 Sept. 11d.).
A=—-732, B=+-541, C=+415; D =+-595, E=+'804;
G=—333, H=+-247, K= —910.

A Az . P. O0-C. 8. ~0-C. L. M.

e . 4 - m s B m. 8. 8. . m.

Tokyo 11-6 345 2 41 -—-12 —_ —_ —  18-2
saga 123 327 3 1 S e _ — 131
Taihoku 200 279 4 58 +1'l —_— —_ 87 —
Zi-ka-wel 206 294 e4 56 —_ —_— —_ —_
anila 234 249 e5 0 —21 — — —_ —
Honolulu 536 80 —_ — e 17 36 +32 27-1 36-6
a 93-3 328 1328 -— 6 — — 85§20 610
Edihburgh gg-‘l 342 —— — 24 0 —63- —_ —
41 3086 62 0 ? — _— — _—

De Bilt E. 92 344  — — 02412 -56 o520 593
Uoccle . 966 344 —_ — - —  e85§0-0 —
Paris . 98-7 335 — —_ t — e540 650
Moncalieri 996 330 —_ — — e533 —
. Rooca di Papa ~ 99-7 324 —_ _— — €622 —_
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June15d. 14h. 2m. 158. KEpicentre 43°-0N. 15°-0E. (as on 1920 May 30d.).
A=+'706, B=+-189, C= + -682.

A Az P. O-C. 8. 0-C. L. M.

o ° m. s. 8, m. 8. 8. m. m.
Rocca di Papa 21 233 023 -—10 059 +1 _— 1:2
Pompeii E, 23 192 1 6 S 1 6 + 3 — —
Padova 33 317 045 — 7 26 -5 — 1-7
Vienna 53 10 el 37 +15 — — 126 31
Iurich E. 62 316 el41 + 6 i2 11 —38 — _—
Strasbourg 75 320 €221 +27 e322 —2 e3- —

Zuwich gives eN ='+1m.39s. Strasbourg eN = +2m.50s.

June15d. Readings also at Oh, (Lick, Vienna, La, Paz, and near Apia), 1h. (San
Femando and near Algiers), 2h. (La Paz and Helwan), 5h. (La Paz,
Manila, and Batavia), 10h. (San Fernando and near Tokyo), 11h. (near
Taihoku), 16h. (Athens), 19h. (Rio Tinto).

June16d. 16h. 47m. 25s. Epicentre 24°-0N. 120°-0K,. (a8 on June 5d.).

A =—457, B=+4-792, C=+-407; D= +-866, E=+500 :
=—204, H=+-352, K = +-914.

A Az P. 0-C L. M.

° ° m. s. 8. m. m.
Taihoku 1-8 53 022 -6 0-6 0-8
Zi-ka-wei 7-3 10 e2 0 + 9 — —
Manila 95 172 —_ — e 52 —
DeBilt 852 326 —_— — ©466 563
Stresbourg 857 322 — — e55'6 —_
Ucole 86-3 327 — — e42-6 —_
Edinburgh ~ 86-8 332 —_ — 488 _—
Moncalieri 87 319 — — 53-1 —_
Paris 884 326 — — . e556 —

De Bilt gives MN = +56-0m.

Jan. 16-1.h W& also at Oh. (San Fernando, Helwan, and De Bilt), 12h. (Stony-
urs

and near Lick and Berkeley), 13h. (Manila, , 14h. (Moncalieri and
nea Taihoku (2) ), 20h. (Harvardy, o ¢ ) (Monca

17d. Readings at Oh. (San Fernando), 4h.'_ La Paz (2) ), 5h. and 6h.
T AT ratoga T3 (L P 4 o Nagasabi). 11 oon Rermmmad S
(Talhoku and near Berkeley), 18h. (Helwan), 19h. (Rio Tinto).

Jug 184, 10h. 8m. 3s. Epicentre 33°-0N. 121°-5W.

A=-438, B=—'715, C=+-545; D=—-853, E=+-522;
G=--284, H=— 464, K = — 830,

The Geomwn and Harvard observations may refer to another shock some
13min. lster. '

A Asn P, 0-C. 8. 0-C. L M.
i ° ° m. 8, 8. m. 8. 8. m., m.
ok N. 43 358 el 2 —5 . — —_ = =
Berkely 2. 49 352 el117 +d e217 + 3 e26. —
uoson . E. 90 92 326 ¢ 4 +1 — 54
Victoris 154 '356 620 3 (62) -21 93 11.3
Ann Atbor 310 68 1657 Ih @ — — a0 =
Wi #18 = = = S BP
: = - = Z ei6. -
Georgelown E. 36:1 68 e17 40 L 20 46 1 e216. —
1 363 62 — - = —ell4 —
Ottaws 379 59 — = — el74
H E. . 403 62 e17 39 SR, — — e21:0 234
N. 40 62 e17 46 ISR, 20 22 IL ‘e 21-0 21.3
DeBit E s¥4M 30 1 <1 — e450 491

Additionsl readings : - ’rkele‘yN vel oSN =-+2m.20s. = Tucson SN =
+3m.b%. - Georgetown ePN = +17m.46s. De Bilt eLN = +43:0m.



Original bulletins of the International Seismological Summary (ISS) have been obtained thanks to
funding provided by the US National Science Foundation through grant EAR-9725140 (Villasefior
et al.,, 1997) and have been scanned and collected by SGA Storia Geofisica Ambiente (Bologna)
thanks to funding provided by the Istituto Nazionale di Geofisica e Vulcanologia (Rome), in the
frame of the EUROSEISMOS project.

These data are considered public domain and may be freely distributed or copied for non-profit
purposes provided the previous references are quoted.

95

June 18d. Readings also at Oh. (S&n Fernando), 1h. and 4h. (La Paz), 5h. (San
Fernando), 6h. (Manila.) h. (Harvard (2) ), 10h. (Harvard), 12h. (San
Fernando), 13h. (La Paz and Na.ga.sa,ki) 16h (Manila), 18h. (nea.t Tokyo),
23h. (near Tokyo and Taihoku).

June 19d. Rea at Oh. (San Fernando), 1h. (Tokyo), 8h. (Apia and La Paz),
9h, (Taihoku), 10h. (Batav-ia. and near Rocoa. -di Papa), 13h. (Manila),
16h. and 23!1 (Taihoku).

June 20d. 12h. 14m. 56s. Epicentre 43°-5N. 17°-0E.

A=+4-694, B=+'212, C=+-688; D=+-292, E=—-956:
G=+-658, H=+-201, K= —"725.

A Az P. O0-C. 8. 0-C. L. M.

° ° m. s. 8. m. 8. 8. m. m.

Pompeii E. 3-3 220 1 0 4+ 8 1 50 +19 (1-8) 19
Rocca di Papa 36 243 i1 & + 8 152 +13 (l~9g 2.7
Padova 41 299 — — 3.1 L (3-0 4-9
Vienna 48 355 12 3 S (12 3) —8 e30 38
Zurich E. 7-1 307 e153 4+ 5 i3 22 + 9 — —_
N. 7-1 307 i154 + 6 1323 +10 _— —

Athens 76 135 i2 7 +13 i3 44 +20 — 4-4
Lemberg 80 35 — — — — e44 50
Strasbo Z. 8-2 312 2 8 + 4 e3 51 + 9 — —
Puy de Déme 10-1 287 4 4 L — — (41 _—
Barcelona 11-1 264 i1 59 —47 3 57 —60 — _—
burg 111 338 12 57 411 — —  (153) —
Uccle 113 315 e4 50 38 (e4 50) —12 —_ —_
Paris 11-3 303 i4 35 S (14 35 -—27 —_ —_—
De Bilt 11-7 321 254 —1 5 14 + 2 — —
ers 125 242 i2 3 —63 —_— — 36 3.7
Tortosa 12-5 263 2 14 -—52 4 0 —92 41 4-1
Helwan 17-8 136 7 4 18 (T 4) -—32 — —
San Fernando 190 256 5 57 +88 —_— —_ —_ —
Additional readings and notes: Rocca di Papa gives also MN = +2-0m.
Zurioch gives its S’s two minutes early—earlier than the P’s, Hamburg

gives L as iPE, also L?=+22-1m., T,=12h.14m.58s. Helwan PN =
+5m.48

N

June 20d Rewdings also at Oh. (Rlverview, Batavia, and La Paz), 1h. (Manila,
e Bilt, Helwan, Paris, and San Fema.ndo), 2h (Manila), 3h. (Ta.ihoku),

7h (Florence), 8h. ( verview 9h. (De Bilt, Paris, and Manila), 10h.
(Roceca di Papa), 12h. (La Paz), l3h (Apia, Coimbra,, and near Mizusawa).

June 21d. 7h. 21m. 35s. Epicentre 43°-0N. 15°-0E. (as on June 15d.).
A =+-706, B=+-189, C= +-682.
(Clearly not from the same focus as June 20d. 12h.),

A Az, P. O —C. S. 0-0C. L. M.
. o m. 8. 8. - I 8. 8. m. m.
Rocoa di Papa 2:1 233 1040 + 7 0 52 - 6 —_ 0-9
aglpeﬂ E. 2-3 192 047 +13. 1 1 -2 —_— 1-4
Padave 33 317 2 4 472 3 6 +95 — 39
Viennd 53 10 231 L — — (e26) 48
Moncalieri 56 203 el13 -—14 —_ —_— — 37
Zurich E. 62 316 e2 10 +35 1237 -12 —_ —
Hamburg 110 345 —_ —_ - — eT4 —_

Zurioh gives eN = +2m.8s. : . .
June 2ld Readings also near Rowa dl Pa La. Paz a.nd Taihoku),
12h. (Gnnada); l3h. { 'aihoku), Harvard,

and near Tacuba;

8h. (T oku), a.ihoku), 20h.
(Helwan), 21h. ( C
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June 22d. 2h. 48m. 6s. Epicentre 33°-0N. 121°-5W. (as on June 18d.).

A=—438, B=—'715, C=+545; D=-—853, E=+522;
G=—-284, H=—-464, K = —839.

A Az, P.” 0-C. S. 0-C. L. M.
° ° m. 8. 8. m. 8. 8. m. m.
Lick E. 43 358 e110 + 3 — —. e22 26
N. 43 358 el 15 + 8 — — e21 26
Berkeley E. 49 352 el113 —3 e?215 +1 ‘26 4-3
N. 49 352 el115 —1 e217 + 3 2-6 44
Tucson N. 9:0 92 3 18 ? — — 3-8 4-1
Victoria 15-4 356 — — — — — 1141
Chicago 281 62 8 58 PR, 11 26 +25 123 —_
Toronto 34-3 61 — — — 168 _—
Georgetown E. 36-1 68 e16 54 ISR, 22 38 $ — —
‘Washington 361 68 el5s 4 17 10 L 181 —_
Cheltenham N. 362 68 17 8 — — 180 183
:36-3 62 _— — — — el74 —
Ottawa 370 59 —_ —_ — — e 178 —
Additional readings and notes : Point Loma ( A =3°1) gives 2h.67m., probably
.. misprint for 2h.47s. Lick e?E = +1m.28s. Berkeley e?E = +1m.36s.
Tucson PE = +3m.21s., ME = +4-3m. .
June 22d. 8h. 9m. 51s. Epicentre 34°-5N. 138°-0E. (as on 1919 Feb. 5d.).
A =—613, B=+-551, C= +566.
A P. 0-C. S. 0 -C. L. M.
° m. 8. 8. m. s. 8. m. m.
Tokyo 19 033 + 4 0 53 0 11 l-é
Osaka 2-2 — — 056 — 4 15 2-
Mizusawa E. 52 121 + 1 2 23 + 1 _— —_
N. 5-2 122 + 2 224 + 2 — —
Taihoku 171 217 ? — —_ 25 —

June 22d. Readings also at 2h. (Harvard), 10h. (near Tokyo), 12h. (Stonyhurst),
13h. (La Paz), 15h. (Point Loma), 18h. ('i‘a;hoku), 22h. (Ann ubzr);

June 23d. Readings at 13h. (Apia), 16h. (La Paz), 17Th. (Helwan and Manila),
%gg ?Ilga.i )Alglers and near Mizusawa), 21h. (La Paz and San Fernando),
.. (Lick). P

\

June 24d. 5h. 48m. 45s. Epicentre 64°-1N. 27°-5W. (as on 1920 May 14d.).

A =+-388, B=—-202, C=+900; D = —-462, E = — 887 ;
G=+-798, H=—-415, K = —437.

A Az P. O0-C. . 0-=C. L. M.

o o m. s. 8. m. s. 8. m. m.
Edinburgh . 145 113 321 -8 —_ — — 87
Oxford 184 120 418 -~ 4 — —_ 89 125
Dgoe.lt 2086 110 e447 - — 1 e832 — 4 98 120
Ui 213 113 e451 —6 e851 + 1 —_ -
Hamburg 25'8 101 e5 6 + 6 —_ — ell12’ 152
Paris 222 119 e5 6 — 1 — — 112 122
Strasbourg 23"4 112 e4 47 —45 — — el4d —
Coimbra 284 146 5 52 0 10 -21 12-6 —_
Tortosa 284 131 e10 15 S (e10 15) —51 .e 132 182
Rocoa di Papa 820 114 — —_ — e18-8 194
Helwan 499 M4 34 15 L —_ —  (34'2) —

Additional readings : De Bilt gives MN = +11-4m. Coimbra PE = +6m.5s.
Helwan PE = +38m.15s.

i

! & . s ; ,
June 24d. : “at Oh. (near Kobe), 3h. (near Tokyo), .6h. (La Paz),

6h, (near Athens), 8h. (Batavia, La }:'a':, a(: ),)llh. (and lﬁh).
(La Paz), 18h. (Paris and De Bilt), 19h. (San Fernando).
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June 25d. 10h. 23m; 45s. Epicentre 42°-0N. 141°-0E. (as on 1919 July 21d.).
A=—-577, B=+-467, C=+-669.

A P. o -C. S. 0 -C. L. M

° m. 8. 8. m. 8. 8. m. m.

Mizusawa  E. 2-9 0 50 + 5 1 26 + 6 —_ —_
N. 2-9 0 51 + 6 128 + 8 —_ —_

Ootomari 4-8 19 -5 —_ — 2-0 —
Tokyo 6-4 el 40 + 2 —_ — €30 46
La Paz 1443 119 41 [— 61 20 51 ? 21-2 —

Tokyo gives MN = +4-7Tm.

June 25d. 10h. 29m. 38s. Epicentre 64°-1N. 27°-5W. (as on June 244d.).

A Az P. 0-—C. S. 0-C. L. M.

o ° m. 8. 8. m. 8. 8. m. m.
Eskdalemuir 146 112 — — — — 54 —_
Oxford 1844 120 — — 725 —24 104 —
De Bilt 206 110 — — — — e11:4 129
Uccle 21-3 113 —_ —_ — — 104 —
Paris : 222 119 e5 T 0 e9%9 9 0 114 124
Strasbourg 244 112 — — — — 154 —_

Additional readings : De Bilt gives MN = +12-6m. Paris eSE = +9m.4s.
June 25d. 18h. 21m. 458. Epicentre 64°-1N. 27°-5W. (as at 10h.).

A Az P. O0-C. 8.° 0-C. L. M.

° ° m. s. 8. m. s. 8. m. m.
Stonyhurst 16-4 118 —_ —_— — — 8-0 —
Oxford 18-4 120 — — 740 — 9 95 —
De Bilt 206 110 e455 + 7 e823 —13 €98 130
Uccle 213 113 e5 3 + 6 e839 -—11 e98 —
Hamburg 216 101 e5 15 +156 — — el4-2 —
Paris 222 119 e515 + 8 i9 3 — 6 112 13-2
Strasbo 244 112 e535 + 3 e915 —37 eld42 —_
Moncalieri 27-3 117 — — —_ 144 —
Tortosa 28-4 131 617 + 5 —_ —_ 142 197
Rocca di Papa 320 114 — — — — €190 220

De Bilt MN = +11-8m. Moncalieri gives e=}8h.2m.85., S%=18h.20m.58s.

June 25d. 21h. 17Tm. 10s. Epicentre 43°-0N. 15°-0E. (as on June 21d.).
A=+-706, B=+-189, C= +-682.

A P. O0-C. S. 0~C. L. M.
° m, 8. 8. m. B. 8. m, m.
‘Rocca di Papa 21 e011 -—-22 = — -_— —_ 2-5
Pompeii E. 2-3 0 0 .— 1 5 + 2 _ e
Padova 33 2 7 18 2 7)) +36 — 4-8 0
Vienna N. 53 el 22 e22 +1 e28 33
Moncalieri 5-8 —_— _ 6-9 —
Strasbourg 15 — — — — e4-2 —_
8 10-4 — — — —_ 8-8 —_—
Hamburg 11-0 —_— — _— — e68 —
De Bilt 11-2 —_ — — — e69 —_
Additio;m.l ;eudlngs Vienna gives also ePZ = +1m.19s, Strasbourg e;N
= +4m.5 .

.

June 25d. Readings also a,t 2h. (Lick), 9h. (La Paz), 11h. (Uccle, Paris, and Rocca
Sodl ), 14h. (near Mizusawa), 16h. (Stonyhurst), 20h. (Helwxm), 22h
(neu' keley). 23h. (Apia, Manila, and Pull) )

\
\
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June 26d. 7h. 30m. 34s. Epicentre 18°-5S. 10°-0W.

A=+934, B=—-165 C=—31T; D=-'174, E=—985;
=—-312, H= +-055, K = —-948,

The T, is taken from Coimbra which, however, appears badly out in the table.

A Az P. O-C. S. 0-C. L. M.

° m, 8. 8. m. 8. 8. m. m.

La Paz 5 2 265 941 + 1 —_— — 254 29-0
Coimbra 587 1 839 —84 15 26° —161 e 286 —
Helwan 626 41 19 26 S (19 26) +30 29 4 —
Rocca di Papa 638 20 e10 44 + 7 — e 3 37-2
Moncalieri 65-5 14 — — e 18 55 —36 30 7 —
Paris 682 10 ell 3 — 2 —_ — 324 364
Strasbourg 68-9 13 ell 10 0o . — — — 344
Uccle 704 11 el1l1 16 -— 3 —— — ©334 —
De Bilt 71-8 11 —_ — e 24 52 ISR, — 425
Additional readings: La Paz gives i = 410m.1s., To =7h.31m.2s. Rocca

di Papa i = +10m. 47s De Bilt MN = +41-7Tm.

June 26d. Readings also at Oh. (Rocca di Papa), 3h. (De Bilt, Paris, Washington,
and Chicago), 13h. (Helwan, ‘Batavia, Manila, Rlverview, and near
Mizusawa), 14h. (Batavia). :

June 27d Rea,dings at Oh. (Manila), 4h. (Taihoku (2) ), 7h. and 8h. (La Paz),
h. (Eskdalemuir, Rocca di Papa, Paris, Edinburgh, Uccle, and De Bilt),
16h (Batavia), 17h. (Tacubaya), 18h. (near Oaxaca), 20h. (La Paz).

»

June 28d Readings at Oh. gManilo,), 3h. (La Paz), 4h. (De Bilt, Uccle, and
Helwan), 9h. (near Lick), 10h. (Manila), 16h. (near La Paz) 20h. (San
Ferna.ndo), 21h. (La Paz), 23h. (Helwan and near Tokyo).

June 29d. Readings at Oh. and 4h. (La Paz), 16h. (Coimbra), 19h. (La Paz, Rocca
di Papa, Padova, and Rio Tinto), 21h. (San Fernando).

.

June 30d. 4h. 15m. 20s. (1) . o.
4h. 24m. 20s, (11) z Epicentre 53°-5N. 159°-0W. (as on 1919 July 31d.).

A=-—:555, B=—-213, C=+-804; . D=—-358, E=+-934;
G=—-751, H= ~—-288, K =—-595.
The hypothesis of two separate shocks from the same epicentre has no direct

support as no station records a double phase. But .it seems impossible to
19.;%0.1111 31 e readings with a single shock. Similar dificulties were found
on y

Az, P. O0-C. S. 0 -C. L. M.
° ° m. 8. 8. m. 8. 8. m. m.
11 Victoria 22-8 89 — — — — — 136
11 Chicago 474 76 853 4+ 3 1540 -— 86 21-2 —
11 Toronto 50-7 67 — —_ —_ — @321 343
1 Hamburg 72-5 7 11 33 (1] — — ©40-7 487
I De Bilt E. 736 10 —_ —'e21 19 +10 e40-7 43°1
N. 1736 10 — — — — 387 424
ll[Iocle 747 11 — — 2130 4+ 8 e38-7 407
i1 Paris 76-5 12 — — — 3971 —
I Rocoa. di Papa N. 844 6 e 12 35 — 9. 225 —18 e56-2 —_ \
1 Pompeii “E. 85 5 14 8 477 24 8 +43 —_ -
I Helw&n 96-1 351 — .— 24 40 37 —  —
11 La Paz 01037 99 2538 IS (25 38) —52 41-3 42+4

Additional readings: Chicago L = +24-Tm. and = +28-Tm. Hamb; 1

. gives also MN = +50-7Tm. Ueccle SR, = +26m.48s, Paris gives :Lul‘;g{y
5h.4m. to 20m. Rocca_di Papa. The L may belong to (11). Helwan
gives s,lso +23m 403 La Paz L and M may belong to (1). : )

June 30(1. Readings also at 3h (Manila), 5h (Toronto), 8h. (La Pu) 9h. (Ls‘
az and Helwan), 12h. (La Paz), 13h. (Helwan), 15h. s]
(Manﬂa and Lick), 18h. (Rio Tinto), 19h. (Stonyhurst), 22h. (La Pa.z)
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The merest glance at these collated records suggests that there are many
cases of mistakes, which could probably be corrected if the records were again
sorutinised with the fizures given as a guide. But it must be admitted that this
suggestion is not always confirmed by experience. A striking example occurs
on 1920 June 2d. 22h. The residuals for Ann Arbor shown on p. 84 are
satisfactorily small, but (as mentioned in the Notes on p. 85) this result is only
attained by subtracting 9 minutes from the published records, which are as
follows (for two machines, of which B is given in the text):— o

P. S. L. M.
h. m. h. m. h. m. h. m.
B —EW 22 17-1 .22 219 22 251 22 17-7
B —NS 22 16-9 22 21-8 22 24-8 22 17-5
W—-EW 2 171 22 21-1

Il

2 —
W —NS 22 16-4 22 217 22 24-1

It will be seen that the M readings precede the L, thus independently.
esting a correction to P, S, L of about 9min. The correction was thus
e confidently; but at the same time inquiry was made at Ann Arbor for
justification. The following letter from the Director, however, shows that
no justification is h ing, according to the ordinary standard of procedure.
The readings are a complete puzzle. ‘ g

Detroit Observatory,
University of Michigan,
Ann Ar

. T,
September 24, 1924.
My dear Professor Turner,

‘We have re-examined the Ann_Arbor seismograms of June 2, 1920, and
find nothing to change in the record as published. We have examined the
clock correction, and find that it has been applied correctly. The seismo-
graphic record, nine minutes earlier than the published times, is a straight
line without any indication of the approaching disturbance.

The seismograms are difficult of interpretation, owing to their
peculiarities. The note No. 384 was written by an Assistant, Mr. Carpenter,
who is no longer with us. The times for PR,, PR,, and SR,, which he
obtained, have not been preserved. Dr. Rufus, who now has this work in
hand, thinks that these times cannot be determined with certainty. I am
sorry that we cannot furnish them. ) i

I am,
Yours very sincerely, . .
W. J. HUSSEY. '

Y
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TABLE.
ga P 8 |8s-Pp gg P | 8 [8-P gg P 8 |8-P
sec. sec sec. sec. sec. 8sec sec sec sec
1 15 28 13151 | 553 | 991 | 438 | 101 | 855 | 1565 | 710
2 31 55 24152 | 560 | 1004 | 444 | 102 | 860 | 1575 | 715
3 47 83 36 | 53 | 566 | 1016 | 450 | 103 | 865 | 1584 | 719
4 62 | 110 48 1 54 | 573 |.1029 | 456 ] 104 | 870 | 1593 |- 723
5 771 187 60 | 55 | 579 | 1041 | 462 | 105 | 874 | 1602 | 728
6 92 | 164 72 156 | 586 | 1054 | 468 ] 106 | 879 | 1612 | 733
71 106 190 | 8457 | 592 |'1066 | 4741 107 | 884 | 1621 | 737
8| 121 217 96 | 58 | 599 | 1079 | 480 | 108 | 888 | 1630 | 742
9] 136 | 243 | 107 ] 59 | 605 | 1091 | 486 | 109 | 893 | 1639 | 746

10| 150 | 269 | 11960 | 612 | 1103 | 491 | 110 | .897 | 1648 | 751
11} 164 | 294 | 130 |61 | 619 | 1116 | 497 | 111 | 902 | 1657.! 755
121 179 | 319 | 140 62| 625 | 1128 | 503 | 112 | 907 | 1666 | 759 |
13| 193 | 344 | 151163 | 632 | 1141 | 509 | 113 | 911 | 1674 | 763
14| 206 | 368 | 162 )64 | 6338|1153 | 515 | 114 | 916 | 1682 | 766
15| 219 | 392 | 173 |65 | 645 | 1165 | 520 115 | 920 | 1690 | 770
16 | 232 | 415 | 183166 | 651 | 1177 | 526 | 116 | 925 | 1698 | 778
17| 245 | 438 | 193 1 67 | 658 | 1190 | 532'} 117 929 | 1706 | 777
18| 257 | 460 | 203 | 68 | 664 | 1202 | 538 | 118 | 934 | 1714 | 780
191 269 | 482 | 213169 | 671 | 1214 | 543} 119 | 938 | 1722 | 1784
20| 281 503 | 222 )70 | 6771226 | 549 | 120 | 942 | 1729 | 787
21} 293 | 524 | 231 |71 | 6831238 | 555 | 121 | 947 | 1737 | 790
122) 805 | 545 | 240172 | 690 | 1250 | 560 | 122 | 952 | 1744 | 792
23| 317 | 565 | 24873 | 696 | 1262 | 566 | 123 | 957 | 1752 | 795
24| 328 | 584 | 256 |74 | 1702|1274 | 572 | 124 | 961 | 1759 | 798
25| 338! 603 | 265 ] 75| 709 | 1286 | 577] 125 | 966 | 1766 | 800
26| 348 | 622 274]76 | 7151297 | 582 | 126 | 970 | 1773 | 803

28 | 368 659 | 291|778 | 7271320 | 593) 128 | 978 | 1787 | 809
29| 378 | 677 | 299 |79 | 733 (1332 | 599 | 129 | 983 | 1794 | 811
30| 388 694 | 30680 | 7391343 | 604 ] 130 | 988 | 1801 | 813
31| 398 | 711 | 313 )81 | 745 |1355 | 610 | 131 | 992 | 1807 | 815
32 | 407 | 728 | 32182 | 750 | 1366 | 616 | 182 | 996 | 1814 | 818 |
33| 416 | 744 | 328 |83 | 756 [ 1377 | 621 | 133 | 1001 | 1821 | 820
34 425 | 760 | 335]84| 762 | 1388 | 626 134 | 1005 | 1827 | 822 |
85| 438 | 775 | 34285 | 768 | 1399 | 631 | 135 | 1009 | 1833 | 824
86| 442 | 790 | 348 |86 | 773 | 1410 | 637 | 136 | 1014 | 1840 | 826

38 | 458 | 818 | 360 |88 | 1785|1432 | 647 ] 138 | 1023 | 1852 | 829
39 | 466 | 832 | 366 189 | 790 | 1443 | 653 | 139 | 1027 | 1858 | 831
140 | 475 | 847 | 372190 | 796 | 1454 | 658 | 140 | 1031 | 1864 | 833
41 | 483 | 861 | 378191 | 801 | 1464 | 663 ]| 141 | 1035 | 1869 | 834
42 | 491 | 875 | 384]92 | 807 | 1475 | 668 | 142 | 1039 | 1875 | 836
43 | 498 | 888 | 390]93 | 812 | 1485 | 673 | 143 | 1043 | 1881 | 838
44| 506 | 902 | 396 | 94 | 818 | 1496 | 678 | 144 | 1047 | 1886 | 839 |
45| 513 | 915 | 402 1 95| 823 | 1506 | 683 | 145 | 1051 | 1892 | 841,
46 | 520 | 928 | 408 |96 | 829 | 1516 | 687} 146 | 1055 | 1897 | 842
AT | 527 | 941 | 414197 | 834 1526 | 692 147 | 1059 | 1902 | 843

49 | 540 966 | 4_2; 99 | 845 | 1546 | 701 | 149 | 1067 | 1912 | 845
482 J100| 851 | 1556 | 705| 150 | 1071 | 1817 | 846




