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@The International
Geismological Zmmmary for 1919

(APRIL, MAY, JUNE).

FORMERLY THE BULLETIN OF THE
BRITISH ASSOCIATION SEISMOLOGY COMMITTEE.

The practice of retaining an old Epicentre when it gives small
residuals has been found increasingly convenient. It is not
difficult to estimate the appropriate change where necessary or
its effect on the residuals; and meanwhile there is a clear gain
in associating earthquakes in the same neighbourhood, even if
not from actually the same focus. The economy of calculation
is also a consideration, in view of the rapid growth of the work.
Many more records become available as we begin to leave the
restricted years of the War behind. ,

. Attention may be called to the “following cases of “ deep"
focus ”’ (positive) and ‘‘ high focus ”’ (negative) :—

Date. Epicentre. Focal Depth.
d. h.m s o o ,
April 17 20 58 5 14-5N. 91-0W. +-010
April 80 7 16 55 [19-5S. 173-0W.] —-015
May 8 05155 40-7N. 145-8E. +-005
May 6 19 40 45 6-0S. 158-0E. —+080
May 29 10 59 45 81-5N. 100-5E. —+020

June 1 65118 25-7N. 124-8E. +-040

In most of these cases a discussion of the evidence is given ;
for although the assumptions on which these reductions are based
have now been before the seismological public for some two years,
there have as yet been no independent opinions expressed as to
their validity as far as I am aware. OQutside criticism would be
cordially welcomed.

It seems impossible to allow a message of any kind, however
formal, to go out to seismologists without some reference to the
great loss our Science has sustained in the death of Professor
Omori. ' : ’

: H. H. TURNER.
University Observatory, Oxford, L
- 1924 February 1.
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1919 APRIL, MAY, & JUNE.

April 1d. Records at Oh. (Rio Tmto), 1h. (Athens and Taihoku), 4h (Helwan (2)

and San ando), 8h. (Osaka, Kobe, and Taihoku), 9h, (Edinburgh),

10h., llh (2) and 12h. (Taihoku), 13h. (Helwan), 14h. (Batav'ia), 20h.
(Taihoku and Tokyo), 21h. and 22h. (La Paz).

1919, April 2d. Oh. 34m. 48s. Epicentre 6-0S. 105-0E.
A=—257, B=+-961, C=—'104; D =+:966, E = +-259;
G=+-027, H=—-101, K = —-994.
It seems probable that there were two shocks; see, for instance, the Manila

records and note. The adopted solution is for the shock which reached the
distant stations.

Station and A Az P. O-C. S. 0-C. L. M.
Component. ° ° m. s. [ m. S. 8. m. m,
Batavia 1499 96 i1l 11 442 — — — —_
! Manila 260 38 e542 — 6 (¢9 22) -—60 6-5 6-8
Perth 27-9 160 532 —35 — — — —
Colombo 28-2 297 (6 30) +20 (10 36) —27 106 12-2
Kodaikanal 319 301 65 8 (11 6) —61 11-1 20-1
Caloutta 328 332 712 +17 11 54 =27 — —
Taihoku 349 28 e8 +50 —_ — — —
Bombay 40-3 310 740 -—17 — — 219
Zi-ka-wei 404 22 e7 43 —15 e13 48 —-25 — —
Adelaide 424 137 651 —83 14 22 -—18 236 26-2
Simla 456 327 e9 12 +35 1512 —10° 237 24-2
Melbourne’ 48-3 137 9 0 +4 16 6 + 8 233 317
Osaka ' 49-8 34 9 5 —1 1616 -0 242 334
Riverview 510 130 e9 16 + 3 e16 29 — 2 e243 304
Sydney 51-0 130 918 + 5 1642 +11 259 315
Tokyo 529 35 18 34 ? 18 53 ? —_ —
Mizusawa E 554 34 948 + 6 1732 + 6 — —_
N. 554 34 949 + 7 1729 + 3 — —

Helwan E 790 304 12 36 +23 — —  46-7
N, 790 304 21 48 S (21 48) -—24 — 517

Capetown 83-8 237 40 18 L — — (40-3) 52-3
Lemberg 887 321 e13 0 — 9 23 18 —42 — 237
Vienna E. 935 320 113 34 — 1 i24 22 —29 e 55-2¢ —
Pompeii 94-3 311 13 27 -—13 24 17 —42  25-2 —
Monte Cassino N. 948 312 23 17 S (23 17) —10 — 250
Pola ‘950 316 e13 34 — 9 23 56 —T0 e 41-2 —
Rocca di Papa  95-7 312 17 30 PR, 2530 +1 — —
Hamburg 978 3 el13 42 —17 i24 11 —83 e 482 602
Zurich 98-8 317 e14 12 + 8 e24 13 —9 — —
Strasbo 99-3 318 — — 24 10 —99 e 547 56-2
Moncalie; 99-4 315 13 42 —25 24 17 -93 3 —
De Bilt 100-8 322 — — 124 27 —96 e 512 64-2
Uccle 101-4 321 el7 12 ? e24 24 -—10 —  63-2
Paris 102-7 320 — — 124 36 -—105 -57-2 592
Algiers 1031 307  — — — —  10-2 —
Shide 104- 21 — — 12528 —173 — —
Edinburgh 105-1 326 25 12 8 225 12) -91 — 66-2
Eskdalemuir , 105-2 6 24 50 8 24 50) —114 52-2 —
Bidston 1055 4 2730 S 34 30 18R, — 60-9
San Fernando 1106 307 33 12 SR, —_ _— —  80-2
Ottawa 1405 359 22 34 PR, — — e 712 —
cago 142- 12 19 47 [+ 3] — — 562 —
Harvard 1434 353 e77 4 [29) — -—  80-7 —_
Washington %47~0 1 119 80 [— 1) 29 58 —104 — —
La Paz 56-5 197 20 12 [+ 8] 34 31 ? 76-2 - 797
Additiona.l reoords' Manila gives its S as e of another shock. Caloutta
SN = +11m.48s. Zi-Ka-wei - To =0h.34m.50s. Adelaide PR, =
+om.06s, SR~ f17mSls  Melbourne SR, = 4 19m.42s. Osake

MN = +36-Tm., T, —0h,34m.5ls . Riverview PR,=+11m.12s., eS=
+16m.48s,, PS=-+17m.2s., SR,=-+10m.34s, MN=+32-Tm.,, T,=
0h.35m.0s, Sydne SR, = +20m.12s., M= +33-9m. Vienna iPZ=
* +13m.186.,, iSN = +24m.31s. De Bilt iE = +26m.49s, MN = -+58-7m.
Eskdalemuir iE = +27m.36s,, LE=+55-2m., LN =61-2m. - San Fer-
nando MN = +69-2m, Chicago L =+65-7Tm. and +107-2m.
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April 2d. Records also at 4h. (Helwan), 19h. (Helwan, De Bilt, and Capetown),
P 22h. (San Fernando), 23h. (Ber )i;eley .( ’ ’ )

April 3d. Records at Oh. (La Paz), 1h. (Denver), 5h. (San Femando), 7h. and 8h.
(Helwan), 10h. and 11h. (La Paz), 12h. (Taihoku), 13h. (La Paz), 17h.
(M; a.nilad )) h. (Rio Tinto and La Paz), 19h. (La Paz), 20h. (San Fer-
nando

April 4d. Records at 1h. (Athens), 11h. (Tokyo), 13h. (Tokyo, Osaka, and Miz
sawa), 15h. (Batavia), 19h. (Mizusawa and San Fernando), 20h. (Hokoto
and Taihoku), 23h. (La Paz).

April 5d. 4h. 17Tm. 55s. Epicentre 37°-:0N. 26°-0E. (as on 1917 Aug. 274.).
A=+-718, B=+-350, C=+602.
A P, 0-C. 8. 0—-C. L. M.

. ° m. 8. 8. m. s 8 m. m.
Athens 20 e029 -2 1 2 +17 el-1 1-6
Helwan 8-3 1 5 -—61 — —_ (5-1) —_—
Moncalieri 15-9 — —_— — — 7-4 —_
De Bilt 21-0 —_— — 843 -1 1149 127

Athens gives also iP = +38s.

April 5d. Records also at Oh. (Helwan), 1h. (Denver), 3h. (Rocca di Papa), th.
(La Paz), 12h. (Tortosa), 13h. (Bidston), 15h. (La Paz), 16h. (La Paz and
Helwa.n), 20h. (Helwan and Manila); 23h. (La Paz).

April8d. Records at 1h. (San Fernando), 2h. (Athens), 5h. 6h,, and 8h, (Helwa.n),
P 15h. (La Paz), 21h. (Rocca di Papa), g2h, (La'Paz), 28h. (San Fema,qdo

April 7d. Records at Oh. (La Paz), 1h. (La Paz, Tokyo, Miz
P 3h. (La Paz and Helwan), én. (Helwan), 10h. (Koda,ikn.nal), 15h. (Hs?wan
and San Fernando), 16h. (Batavia).

April 8d. Records a.t Oh. (Zurich), 3h. (La Paz), 12h. (Zurich), lBh. (Manila),
16h. (Taihoku).

ril 94. Records at Oh. (San Fernando), 2h. (Algiers), 7h. (Helwan), 13h.
Ap . (Helwan and Tokyo), 15h. (Helwa.ns 16h. (Osaka), 19h. (Tokyo).

April 10d. Records at Oh. (La Paz), 3h. (Kodaikanal and Batavia), 5h., (San Fer-
n 7h. (Riverview), 12h. (La Paz), 15h. (Tokyo), 19n. (Colombo),
( ton), 22h. ( elboume) .

April 11d. Records at 2h. and 4h. (San Fernando).

2d. Reoords at Oh., (Manila Taihoku, and Zi-ka-wei), 1h. (San Fernando),
April1 9h. (Moncalieri M’amla), 13h. (Monte Cassino), 18h. (Helwa.n),
22h. (Rocca di apa).

April 13d. Records at Oh. (San Fernando), 4h. (Apia), 16h. (Roooa. di Papa),
18h. (Rio Tinto).

144. Records at 2h. an San Fernando), 13h. (Athens and Mizusawa),
Aprit ~15h. (Ma.nil:i, 22h. (Iick), 3h. (Lick, Berkeley, and La Paz).

April léd. 23h. 52m. 43s. Epicentre 37°-2N. 139°-0E. (as on 1919 Feb. 18d.).
A=-—-801, B=+522, C=+-605. '

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

. m.s. . 8 m. 8 8. m. m
Tokyo 1 08 +2 04 —2 — —
Mirasawa 95 088 ~7 — ¢z =
Osaka, 39 110 19 @148 +1 18 20
Pikewei - 157 e344 4 — - —

1
N

Osaka gives MN = +3-1m,



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.

40.

April 15d. Records also at 1h. and 2h. (San Femando), 4h, (Paris), 5h. (Paris
and He wan), 9h. (Apia), 17Th. (Harvard), 1 (Manila), 21h. (San Fer-
x%a.nhoﬁu) Manila, Riverview, and Melbourne), 23h. (Toronto Lick and

aiho.

April 16d. 3h. 13m, 53s. Epicentre 39°-0S. 17°-0W.

A=+743, B=—227, C=-1629; =—-292, E=—-956;
=—-602, H= 1184, K= —-777.

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

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

Capetown 28-8 91 - 1131 ¢S (11 31) +18 149 175
Pilar N. 385 270 21 13 L — — §21-2) 53-9
Andalgala E. 422 273 22 55 L — — (229) 28-1
N. 422 2713 — — e — 255 294

La Paz 49-7 282 9 5 0 16 15 0 240 294
San Fernando 76-0 10 —_— — - — — 44-1
Kingston 79-7 307 — _— — —  66-1 —
Helwan E. 822 42 27 37 1SR, — — — 495
) N. 822 42 .25 1 — —  — 5141
Rocca di Papa  85:2 23 (12 49) 0 — — e154 .16-4
Moncalieri 86-9 19 e 16 49 ?PR, — -— 358 —_
Paris 89-5 13 —_ —_— — o451 50-1
De Bilt 931 16 . — — e24 40 — 6 e461 524
Harvard 95-0 325 — — — — 460 s
Hamburg 95-5 17 — — _— — e1491 54-1
Edinburgh 956 9 37 7 1L — — (37-1) 526
Ottawa 99-5 324 — — — — e46-1 —
Colombo 99-6 50 7 L — — 541 57-1
Kodaikanal 998 86 — —_— —_ — 599 620
Toronto E. 1000 321 49 19 2 — —  55- L—
Melbourne 101-4 167 _ — — — e52-1 576
Chica.go E. 103-0 316 —_ e — — 51'0 L
Addit.ional records : Capetown gives S = +12 37s. La Paz Ty = 311 13m.57s.

Mauritius (A =66°-0) PN =3h.12m.12s., PE =3h.9m.0s., ME =3h.41m.30s.
De Bilt eSR;N = +30m.44s.,, MN = + 2:6m. .Harvard L= +58-8m..and
+65-Tm. Chicago LE = +59-6m, : :

April 164. 16h. 39m. 45s. Epicentre 6°-5N. 128°-0E. (as on 1918 July 15d.).

=—612, B=+-783, C=+-113; D=+-788, E=+-616;
G=—-070, H=+089, K=-994

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

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

Manila 107 820 e239 -1 — —_ 44 - 48
Batavia 247 239 e541 + 6 5 53 ? —_ 8-2
Zi-ka-wei 255 346 e534 — 9 e9 56 —-17 —_ —
saka 290 13 517 -—61 _— v — 8:5
Colombo 47-8 274 1515 8 (15 15) -36 —_ —_
Kodaikanal 501 279 34 3 L —-— —  (34:0) —_
Helwan E, 2-6 301 2415 S (24 15) -—26 — —
Hamburg 00-8 329 —_ —_ —_ — e51:2 —
Rocca di Papa 1040 317 _— —_ —_ — ©35-2 —
De Bilt 104-0 329 _— _ — — e542 56-6
1040 329 — — = — 523 559

‘ Edinburgh 105-9 333 5415 L — — (542) 61'%

Additional records : Manila gives MN = +4-9. ﬁelwa.n PN = +23m.15s,

April 16(! Reoords aleo at lh (Sxm Femando), 3h. (La. Paz), 4h. (Victoria and
Pilar), -Th. (Barcelona), 8h. sS‘Tokyo 11h. (Lick), 17h. (Co ombo), 18h
(Rio ’I‘into), 19h. (Taihoku), 22h. and 23h. (San Fernando).
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1919. April 17d. 11h. 22m. 2s. Epicentre 30°-2S. 179°-0W.
‘ A=—864, B=—:015, C=—-503; D=-—-018, E=+1-000;
G =+-503, H=+-009, K = —-864. ) )
The Epicentre 29°-08. 178°:0W. (as on 1917 Nov. 16d.) appears to be too near

Apia and too far from Australia, as is indicated by Riverview, Melbourne,
and Perth consistently. The Epicentre 30°-2S.177°-TW. (as on 1918 Aug. 5d.)

is equally unsuitable.
Station and : A Az P. 0-C. S. 0-C L. M.
Component. ° ° m. 8. 8. m. 8. 8. m. m.
Apia 177 24 i412 -1 (7134) +1 76 —
'verview 255 254 i541 — 2 i10 14 + 1 el2-1 12-8
Sydney E 25-5 254 540 — 3 52 —21 118 14+4
elbourne 306 245 i6 34 0 11 52 + 8 159 18-0
Adelaide 35-8 252 710 —10 12 46 —21 153 217
Perth 550 250 9 39 0 17 21 - 27-4 —
Honolulu 554 25 946 + 4 16 22 —64 27-0 329
anila 731 300 e11 40 + 3 21 28 +25 324 333
Batavia 732 274 1142 + 5 21 8 + 4 326 451
Osaka 77-8 323 12 0 — 6 21 57 — 1 317 40-1
Mizusawa E. 786 330 1210 —1 22 9 + 2 — —
N. 786 -330 12 11 0 22 5 - 2 — -_—
Nagas: 794 320 27 30 ?SR, — — — —
Taihoku 79-4 309 - — e 21 28 —48 — —
Zi-ka-wei 834 313 e12 32 — 6 e 22 47 —14 350 44-2
Ootox 84-2 33 17 2 PR, — — — —
Cipolletti 85-6 133 — (22 46) —40 228 235
Berkeley 86-2 41 112 42 —12 e 23 12 —20 — —
) N. 928 130 23 34 S (23 34) —69 — 59-8
Victoria 930 3 13 34 4+ 2 222 —136 388 53-2
Andalgala 93-5 127 24 22 S (24 22) —29 436 56-0
La Paz 987 116 14 9 + 5 i24 25 —178 418 464
Colombo 103-1 271 18 58 PR, 27 58 +93 640 . 670
Mauritius E. 1057 234 15 58 +80 26 58 + 9 505 540
105-7 234 14 58 420 26 58 + 9 400 537
Kodaikanal 106-8 273 18 46 PR, — — 521 702
Chicago - 110:5 51 19 12 PR, 25 9 —144 506 —
Rio de Janeiro N. 112:1 136 — — — — 53-8 —
Ann Arbor BE. 1134 52 — — 29 22 +85 429 710
E 1134 2 19 40? ?PR 29 28 +91 - 43-0 71-0
Capetown 1138 195 26 1S (26 52) —68 T44 174
Bombay 114-8 279 19 48 PR, — — 655
Toronto 116-8 - 51 18 40 [— 3]1i30 4 4100 €683 1702
Georgetown E. 1170 59 19 2 {PR;, 30 6 4100 56-0 —_—
Was] n 1170 59 20 PR, 25 44 29-6 —
Ithaca E. 1185 53 e29 19 8 35 52 tSR, 533 —
N. 1185 53 e29 23 IS 36 16 SR, 50-3 —
Ottawa 1198 50 19 23 PR, 30 10  +82 499 —
Harvard 1223 55 27 17 S 36 39 SR, 586 658
Dyce 152-9 i20 5 [+ 51 27 51 ? 43-8 539
Helwan E. 1538 2717 46 [+45 — — — 106-8
N. 1538 277 20 58 [+57 —_ —_ — 111-5
Lemberg 153-8 325 e20 4 [+ 3 — — e 581 101-5
Edinburgh 154-2 22 58 PR, — —_ — 110-0
Eskdalemuir 1547 .20 + 1] 31 2 ? 520 531
Hamburg 1556-7 347 119 58 [— 5 — — €720 850
Bidston 156-6 6 2016 [+12] 31 58 ¢ — 850
De Bilt 1579 353 20 4 [— 2]e 34 41 ? e750 945
Oxford 1584 356 20 7 [+ 1] 25 PR, 442 —
Vienna 1585 331 i20 2 [— 4 —_ — e51-1 1052
Kew 1587 2 — — — — — 120-0
Uecle 159-2 354 20 1 [— 6]e30 10 ? — 80-0
Shide 159-4 357 19 54 [—13 — — — 102-8
Athens E. 1597 298 e20 2 [— 6]e31 5 t e46-5 86-8
N. 159-7 208 e20 2 [— 6le31 5 ¢ e51-2 816
Strasbourg 160-9 346 4 [— 5] 34 59 ? — 817
Paris - 161-3 357 e 20 10 [+ 1] 34 37 ? 45-0 450
Zurich 1619 343 e20 6 [— 3] — —_— — —
Pola 1162-2 329 e23 8 PR, _— — 464 1005
B on 162-6 349 20 47¢[+37] — — 870 —

Continued on next page.

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

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

Moncalieri 164-3 342 2011 [ 0] 34 9 ? 487 994
lﬁompeil 164-8 318 20 26 [+14] 30 12 ? 510 930
occa di Papa 1651 324 20 10 [— 2] — — e 475 963
Marseilles 1665 347 e 50 57 ? — — —  98-0
Coimbra 1674 3, 20 38 [+25] 30 40 ? 46-0 90-4
Barcelona 1687 356 e 24 58 PR, 41 5 ISR, e784 - 63-0
Tortosa 169-4 2014 [ 0] 3123 ? 510 - 1072
Rio Tinto 170-2 38 21 58 ? — — — 114-0
San Fernando 1713 42 20 40 [+25] — — 942 1110
Granada 172-1 28 20 18 [+ 2] 32 43 ¢ — —
Algiers 173-2 346 20 25 [+ 9] 30 14 ? 470 950

Additional records: Riverview gives iPR,= +6m.33s., PS = +10m.25s.,

. SR, = +11m.458,, MZ=+16-1m., T,=11h.22m.3s. Epicentre 30°-08.,
178°-0W. Melbourne PR; = +7m.40s. Adelaide PR, = +8m.40s., SR;

= +14m.20s. Perth PR, = +13m.25s., SR, = +22m.28s. ‘Manila be

= +434-2m. Batavia M = +21-6m., T, =11h.22m.17s. Zi-ka-wei MN =

+43-8m., T,=11h.22m.17s. Berkeley ePEN = +12m.52s.%. The P

given inthe table is PZ. Te=11h.28m.1%s. _ Andalgala MN = +52-8m.

Colombo gives no seconds. Chicago L = +428-Tm. Capetown S=

+34m.58s. (¥SR,). Toronto i=+41m.22s., e=+44m.16s.,, eL =

. +109-2m. Geoxgetown L=+414m. Ithaca eE = +25m.16s. ($PRy),
L=+122-0m. larvard SE = +37m.44s., eLN = +50-7m., L =+65-Tm.
Eskdalemuir PZ = +19m.55s., PR, = +23m.37s., To=11h.28m.36s, Ham-

burg MN = +79-0m. Bidston PR, = +23m.58s. De Bilt eN=
+23m.45s. and +27m.53s., MN=+76:1m. Vienna iPE = +420m.3s.

Ucecle PR, = +24m.16s. ‘Athens PR;N = +23m.58s., PR,E =+24m.1s.

— +83-0m. _ Paris iPB

Strasbourg PR, = +24m.38s., MN = + = +20m.19s.

e, = +23m.448., €= +31m.43s. Pola MN = +89-4m. Moncalieri MN

= +4107-0m. imbra PR,E?= +24m.0s., PR:E=+25m.8s.,, MN=

iﬂggm. Barcelona Pﬁ‘l = 4 31m.56s. Ban Fernando MN =
-5m. -

1919. April 17d. 20h. 53m. 5s. Epicentre 14°-5N. 91°-0W.
(as on 1918 Oct. 19d.).

A=—:017, B=~-068, C=+-250; D=-1-000, E=+-018;
G =—004, H=—250, K= —-968. :

The residuals suggest a very slight depth of focus, say 0:010, but even when this
is allowed for it would seem that the epicentre is a little too far from the
European stations, and too close-to the North American. ‘We retain the old
epicentre, but allow for the extra depth of foous. .

: Corr.
Station and for

Component. Focus A Az P. o-C 8. 0-C L. M.

o N o m s s. . m. s s. m. m.

Balboa Hts. . —-01 125 115 3 6 +1 5 48 +17 68 82
N, =01 125 115 3 7 42 5 29 0 64 86

Mobile - —-02 164 9 e4 5 +10 i7 5 + 5 77 78
Lawrence g —05 248 352 e5 25 — 6 (i9 50) i98 - 103
N. —-05 %48 352 i5 18 -13 (i9-51) + 1 ig8 103

Vieques E. —05 248 78 53 +8 10 39 +49 136 196
N. —05. U8 78 6 12 +41 1 2 +90 132 137

Tucson g. —-05 254 318 5 43 + 6 i10 + 5 13-6 16'8
N. -05 254 318 5 -13 §10 1 0 135 —

Cheltenham & -06 273 25 5 583 - 2 10 43 + 8 162 193
N. —06 273 25 55 -5 10 39 + 4 166 194

Georgetown k. —08 2713 24 e5 47 -8 %0 33 -2 1244 156
N, —08 273 % e5 48 -1 0 -2 — 190

Washington 06 273 24 5 48 -9 (10 3 0 108 157
Chicago —-06 274 6 5 45 -11 9 5 -92 114 125
Deaver' -0 280 337 — — (9 58) -53 99 179
Ann Arbor . -08 285 11 - 5 5 -12 1 7 +10 — 19°6
N. -06 285 1 5 43 24 1 1 + 4 1747 195

Ithaca -07 308 21 5 -31 1 14 -18 — 197
Toronto - —-07 308 17 6 55 +28 112 31 ~5 i146 263
Harvard B. -08 328 28 1186 -9 11 52 -16 — 203
- N. -08 3218 28 i¢ 37 -10 11 4 -2 1168 194
Ottawa —-08 335 20 .i6 -10 el2 7 -12 e154 219
Northfield -08 338 26 e5 53 —~62 (11 55; - —26 185 229
Lick -0'8 354 315 - — (el11 85 ~54 ell'9 229
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Corr.
Station and , for

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

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

Berkeley E. —08 362 316 e6 56 —21 -el2 39 -22 el60 231
N. —08 362 318 o6 58 -—19 :el2 39 -22 e165 231

La Paz —08 383 143 i7 26 -8 113 31 0 i180 - 2211
Victoria -09 431 329 7 51 =21 14 7 -31"° 232 31-6
z. —09 431 329 7 58 ~-14 13 38 -60 224 306

La Quiaca E. —09 442 146 32 19 ? — — 394 44-2
N. —09 442 146 32 13 — — — 44-4

Andalgala E. —10 484 150 17 19 ?SR, — — 19-9 20°5
Pilar N. -—11 530 150 40 43 — — — 47-2
Sitka E. —11 541 331 el7 1 ?S (el17 1) + 5 284 342
N, —11- 541 331 el7 7 ?8 (el7 .7) +11 e 332 374

Honolulu —-12 637 287 10 49 +20 19 25 +30 304 330
Coimbra -13 752 52 11 46 + 5 21 26 +13 333 444
Edinburgh -13 768 35 11 55 + 3 — — — 52:2
Eskdalemuir —-13 768 36 1 53 +1 21 4 +12 389 489
Bidston -13 772 39 — — 21 55 +19 — 509
Dyce N. =13 772 33 — — 22 12 +36 340 42-9
San Fernando -13 7738 55 12 7 +12 — — 409 554
Oxfor: -13 785 40 12 5 +3 22 2 +11 274 447
Shide -13 1787 40 12 5 + 2 21 59 + 6 39'1 493
Kew -13 792 39 20 55 ?8 (20 55) —64 — 509
Granada -13 793 55 12 21 414 22 12 412 — —
Paris -13 814 42 i12 21 4+ 1 e22 19 -5 35'9 449
Uccle —-13 822 40 el2 22 -2 e22 25 -9 389 50-9
De Bilt E. -13 823 38 12 27 + 2 22 41 + 6 e419 52'3
N. -—-13 823 38 12 27 + 2 22 41 + 6 €359 54-3

Barcelona —-14 828 49 — — e22 40 + 1 e394 44-4
Bésancon -14 841 43 12 19 -15 — — 399 —
Algiers -14 846 53 e12 42 + 5 23 2 + 3 39'9 564
Hamburg -14 848 37 i12 .38 0 i23 6 + 5 379 52'9
Apia —-1'4 848 254 — —  e22 49 -12 383 —
Strasbourg -14 849 42 12 39 0 23 1 -2 €403 478
Zurich —-14 857 43 12 42 -2 — — e 470 —
Moncalieri -14 858 45 12 47 +3 i23 1 -1 293 .54'6
Florence ~-14 886 45 - 24 3 ? — — 44-9 519
Pola -14 900 42 e12 55 —-13 e23 35 —-24 e375 562
Vienna —-14 904 40 e13 7 -3 i24 6 + 3 439 519
Athens —-15 996 46 — — —_ — e 52:2 -—
Helwan —-15 1089 51 14 55 49 (21 55) ? — 740
Cape Town —-16 1140 120 26 19 ?8 29 19 +90 — 72°4
Nagasaki —16 1187 321 e83 27 °?L — — (e 835) —
Riverview — 12009 238 e16 46 +59 e30 16 +80 556 697
Sydney B. — 12009 238 19 7 [+12] — — —_ —
Zi-ka-wei — 1248 326 20 4 ?PR, — — — —
Melbourne — 1256 234 21 37 ?PR, 26 37 -113 606 669
Taihoku — 1293 320 — — e29 25 -31 — —
Adelaide — 13111 235 — — 31 47 +99 — 76'3
Simla — 1330 14 58 43 -— —  (e58'7) . 792
Manila — 1371 311 el9 21 [-13] — — — 2
Mauritius — 1498 105 17 49 -1 %17 L 82-2 846
Perth — 1499 230 19 52 [- 4] — — — —
Kodaikanal — 152-8 25 38 55 SR, — — 904 985
Colombo , — 1568 24 23 55 ?PR, 97 55 ? 1086 1096
Batavia — 1606 293 20 30 [+2lﬁ e49 57 ?SR, 796 - 988

Additional records: Mobile gives iSN = +7m.20s.,, MN = +12:6m., T,=
20h.53m.28s.  Washington S = +9m.14s., L = +22-9m., T, =20h.54m.33s.
Chi MN = +12-1m. Denver MN = +410-9m. Toronto iL =
+18-6m. and +24-6m., T,=20h.52m.54s. Harvard iN = +17m.24s.,
Te=20h.53m.13s. Ottawa L = +42-9m. and +61-9m., T,=20h.53m.2s.
Northfleld St = +8m.19s. The true 8 is given as the first L. Berkeley
ePV = +6m.558., MZ=+23-6m., T,=20h.52m.49s. La Paz PR,=
+8m.57s., T =20h.52m.50s., Victoria.°L= +18-2m. (¥SR,), T, =20h.53m.0s.
Cotmbra, MN'= +43-1m,, T, =20h.53m.9s, _.San Fernando MN = +50-5m.
De Bilt PR,E = +15m.45s., m = +32m.28s., T, =20h.53m.16s. Barcelona
gives S as e and S (?SR,) at +28m.44s. Hamburg PR, =15m.49s., SR, =
+32m.558., T,=20h.53m.13s. Apia e=+28m.138. (?SR;). Stras-
bourg SR, = 4+38m 435, SR;= +32m.49s,, T,=20h.53m.20s. . Monocalieri
MN = +49-6m., T, =20h.53m. 25s. Pola MN =56-6m. All the records
are given one hour late. Vienna ePE = +13m.55s. Helwan MN =
+70-0m. Riverview ePR,? = +21m.49s,, PR,;?=427m.27s,, PS=
+31m.158.,, eSR,= +37m.0s. and +37m.25s., SR,=+40m.50s. and
+41m.423., MN = +79-4m. Melbourne L= +32:3m., M= +34-9m.
Adelaide PR, = +22m.34s., SR,=+34m.37s.t Manila MN = +70-6m.
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April 174. Records also at 0h. (La Paz), 9h. (Batavia and Manila), 18h. (La Paz,
7Zi-ka-wei, Taihoku, and Toronto), 16h. (Tortosa), 18h. (Mizusawa),
19h. (Rio Tinte), 22h. (Batavia).

April 18d. 6h. 20m. 12s. Epicentre 46°-0N. 25°-0E. (as on 1916 Jan. 26d.).

A= 4630, B=+4294, C=+"719; D= +-423, E= —-906. ;
G = +-651, H= +-304, K= —695.

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

: ° o m. s. 8. m. 8. 8. m. ‘m.
Lemberg 39 351 el 0 —1 —_ —_ — 8-2
Vienna E. 6:3 294 e2 0 +24 — — 7-1 95
Po. ; 79 266 e—12 —132 — — e65 8-3
Strasbourg z. 12-0 289 288 —1 —_ —_ — —
Moncalieri 12-1 269 —_— —_— — — 93  —
Hamburg .12-3 314 3 4 +1 — — €103 109
Uccle 145 297 e330 — 3 — — e10-8 —
De Bilt E. 146 303 —_ — e732 +70 e95 147
Paris 154 288 — — —_ — el1l1:5 118
Helwan 16-8 161 348 —14 —_ —_ —_ —_
Edinburgh 20-2 310 9 48 L _— —  (98) -

Additional records: Vienna gives ePZ =-+1m.49s. Pola MN = +8-0m.
De Bilt eSN = +7m.35s., MN = +12-3m.

1919. April 18d. 21h. Om. 57s. Epicentre 19°-6N. 106°-5W.
A=—268, B=—-903, C=+-336; D=—-959, E=+284;
G =—-095, H=~332, K=— 042 _

Station and A Az P. O0-C. 8. 0-C. L. M.
Component. o ° m. 8, 8. m. 8. 8. m. m.
Tuscon E. 132 344 — — e6 26 437 7-6 9-4
N, 13-2 344 340 +24 — — 80 104

Denver 20-1 —_ — 3 —82 100 120
Lawrence E.N. 217 24 e5 7T + 6 9 17 +18 123 143
Lick 2-1 327 _ - — — e11:0 —
Berkeley N. 228 328 5 9 — 6 — — e12:0 14-3
Chicago 273 32 6 3 +2 1043 ~—3 138 150
Ann Arbor E. 298 35 — — 11 9 -—22 166 176
E 298 35 — — 11 27 — 4 165 17-0

N. 298 35 — — 11 21 —-10 16-4- 170

Victoria 31-8 340 9 29 ? 12 26 +21 183 226
Cheltenham ~N. 31-9 47 742 +56 1216 + 9 183 196
Georgetown E. 319 46 e6 33 —13 12 -4 182 196
‘Was] n 319 46 63T — 9 1 — 6 155 490
Toronto 33-0 37 — — 14 51 SR, 198 206
Ithaca 340 41 eT7 49 +44 €12 24 —16 188 —
Ottawa 36-2 38 719 —-5 13 3 —10 el194 —_
Northfleld . 37-3 40 — — e13 28 0 530 —
Harvard E. 3715 43 78 —4 1331 0 21-8 222
N. 375 43 —_— — 1324 -7 191 —

Sitka E 43-0 339 — —_ - — 250 270
Honolulu 48-1 281 20 51 ? — — —  26-2
La Paz 52-2 130 9 21 0 e16 37 -9 240 280
Cipolletti 68-8 147 32 57 L — — 370 396
Apia i 724 248 — — — — e32-8 —_
Eskdalemuir 81:2 34 — — i2246 + 9 410 —
Bidston 82-0 37 -_— — 24 3 477 46:0
Coimbra 834 50 e12 39 + 1 23 9 .+ 8 420 —
Oxford 837 38 23 5 1S (33 5) -1 — 530
Shide 841 39 13 26% +43 23 19 +10 424 518
Rio Tinto 855 51 — — 2 3 —82 59-0
San Fernando 864 52 48 3 L — — (48-0) 55-0
De Bilt 87-1 35 — — 28 47 + 5 420 488
aris .87-1 39 — — e 23 47 + g -0 460
ocle 87-2 37 —_ — e 23 45 + ©36:0  —
Hamburg 889 31 —_ — 025 +61 400 ¢ 520
Barcelona 902 45 — — 02529 +73 e44:5 560
Strasbo 90-3 39 — — ©24 3 —14 390 —_
Moncal 92-1 40 €24 10 38 (e 34 10) - —26 46-53 —
Florence 949 40 (16 3) +140 . — — 160 370
Pola . 95-8 38 —_ — e40 3 ? o550 563
Rocos diPape 969 41 — — ©23 39 —106 —  26-2
Sydney E- 1107 241 5045 L — — (508) 542
et Me e B PRONE MU

Colombo 1528 346 94 3 ¢ — —  (94-0) -—

For Notes see next page.
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NoTeEs 10 APRIL 18d. 21h. Om. 57s.

Additional records : Denver MN = +13-0m. These records are given 1hr. late.
Berkeley ePV = +5m.11s., eLV = +11-9m. %, eLE = +12-1m., ME = +21-4m.,
T, =21h.0m. 21s.%. Cheltenham PE = +7m.57s,, =~ LE = +19-4m.
Georgetown eL = +15-0m., LN = +18-0m., MN = +19-1m. Toronto L =
+26-2m. Ithaca ePN = +7m.56s., eN = +15m.21s. Ottawa PR, =
.+8m.33s., L=+21-0m., Ty=21h.1m.2s. Harvard iN = +8m.56s., iE =
+8m.58s., LN = +20-6m., T,=21h.1m.0s. De Bilt eSR,;=+29m.37s.,
MN = +44-1m. Paris MN = +41-0m. Moncalieri S = +31m.7s.
Riverview PS? = 434m.52s., MN = +67-0m. Helwan PE = 431m.3s.

April 18d, Records also at_1h. (Helwan), 4h. (La Paz), 5h. (Eskdalemuir), 20h.
(La Paz), 23h. (La Paz).

April 19d. 2h. 57m. 2s. Epicentre 17°-0N. 97°-0W. (as on 1917 Mar. 5d.).

A=-—'117, B=~—'949, C=+-292; =-:992, E=+-122;
G=—-036, H=~—290, K = ~956.

This old epicentre appears to be a trifie too far to the east.

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

B o m. s. 8. m. s, 8. m. m.
Tucson E 198 323 11 35 L — (11-6) —_—
Chic;ﬁ 26-1 5 49 0 0 + 8 165 —_
‘Washington 280 34 540 -28 11'8 + 9 — —_
Toronto 305 27 —_ —_ —_ — 159 —_
Ottawa 335 29 —_ — 1236 + 4 225 —_
Harvard E 337 35 —_ — 1957 tL e227 —
Victoria 38-0 331 — — _— — 217 24-2
La Paz 439 141 821 -4 —_— — 22-4 286
Paris 834 41 —_ — — — 490 —
De Bilt E. 839 39 — — 2313 + 5 450 —
Helwan E. 1117 47 73 58 ?L —_— —  (74-0) —_

Additional records: Tucson gives PN = +11m.21s, Georgetown gives
from 3h.21m.13s. to 3h.25m.0s. Toronto L = +41-3m.
+23-0m., LE =+24-8m., and +25‘7m., LN = +26:6m., T,=3h.5m.50s.
De Bilt eSR;N = +28m.44s,, eSR,E = +28m.538., eLN = 4+-46-0m. De Bilt
says the same epicentre as on 18d., but this does not seem to be the case.
Helwan PN = +75m.58s. . .

April 19d. Records also at 4h. and 21h. (La Paz).

April 20d. Records at 2h. éRio Tinto), 6h. (Rocca di Papa, Monte Cassino, and
Pompeii), 8h. (La Paz). R

1919. April 21d. 11h. 26m. 54s. Epicentre 8-0N. 40°5W.

A=+'753, B=—-643, C=+-139; D=-:649, E=—'760;
' G=+-106, H=—-090, K = —-990.

A Az. P. o0-C. S. 0 -C. L. M.

° m. s. 8. m. 8. 8. m, m.

Vieques = E. - 26-3 294 541 -10 93 ~—52 117 168
} N. 26-3 294 549 -~ 2 1018 -10 — 175

La Paz 36-8 229 i736 + 8 i1317 —4 176 218
Adacra 40-1 90 11 6 ? — 16-1 316
%jan Fernando 423-3 - 43 8 6 —17 143 -3 203 311
io Tinto 427 40 7 6 -70 — — 251
bra 431 371 815 — 4 i14 32 -—17 198 204

. E. 43-6 326 832 + 9 0 + 4 e195 —

;:N. 43-6 326 831 + 8 14 57 + 1 e19-3 _
Georgetown 45-1 319 840 + 6 15618  + 2 211 —
Washington 45-1 319 844 410 1520 + 4 219 —
Pilar 45-5 209 19 24 SR, — — 252 314
Ithaca E. 46-8 322 8371 -9 1527 -11 214 —_
N. 46-8 322 839 -7 15 26 -12 215 —_

Algiers 489 48 863 —6 1661 —14 221 319
Tortosa 491 40 857T —~4 1554 -13 21-3 28-9
49-2 32 —_ _— — — 336 352

Continued on next page.
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A Az P. 0-C S. 0-C. L. M.
° ° m. s. 8. m. s. 8. m. m.
Barcelona 3 41 e9® 2 -~ T 1612 -11 196 288
Ann Arbor 51-2 320 o —_— — — 341 _
Marseilles 33 40 — — 117 &5 + 5 231 316
Shide 536 29 e932 4+ 2 il7 4 0 231 —_
Chicago 536 318 942 +12 17 14 +10 25-6 —_—
Oxford 543 29 41 + 6 17 8 — 5 236 26-6
545 35 e938 + 2 el7 8 -1 23.1 301
Kew 54-5 29 — — — —_ — 31-1
Moncalieri 556 40 e940 — 3 117 25 -4 236 30-2
Besancon 55-7 38 949 + 5 17 31 + 1 251 —
Eskdalemuir 557 26 925 -—19 17 31 + 1 26-1. 26-3
Edinburgh 56-2 24 16 56 18 (16 56) —40 — 281 ¢
Uccle 6-6 32 47 — 3 17 45 + 4 o261 28-1
Strasbourg 57-3 37 57 + 3 17 46 -4 256 312
Zurich 57-3 39 e953 — 1 ell 54 + 4 — —_
Dyce 575 25 e10 16 +20 18 8 +15 240 —
De Bilt 576 32 10 4 + 8 17 55 + 1 e26-1, 29-0
Rocca di Papa 577 46 ) 59 + 2 e 17 56 + 1 317 357
Pompeii 586 - 47 10 6 + 3 18 14 + 8 271 36-1
ola 595 41 e1012 + 3 e18 12 -5 e276 3712
Hamburg 61-1 31 e10 22 4 2 118 45 + 8 e25-1 3804
Vienna 624 40 i1027 —1e19 6 +13 296 346
Athens 649 53 el0 44 0 — — 316 357
649 53 110 54 +10 119 27 + 3 342 409
Lemberg 67 40 e11 24 422 e20 6 + 8 330 381
Capetown 69-8 131 20 42 7S (20 42) +18 (32-2) 40-7
Helwan, E. 70 6 12 0 +41 — —_ — 452
. N. 70 14 54 PR, — —_ —  38-2
Victoria 79-4 31 — — — — 371 475
Mauritius E. 100-6 11 25 6 8 (25 6) =55 47-4 499
N. 1008 11 11 48 ? —_ _— —  48-9
Simla 108- 52 e51 12 L — — (e 51-2) 605
Bomba; 109-1 6 _— —_ _ —_ — 603
Homnolulu 112-1 29 — — —— — 149 791
Kodaikanal 115-6 75 5512 ‘L — — 629 991
Colombo 1187 1718 45 6 ? 64 12 L 86-8 721
Zi-ka-wel 137-2 23 — — o — e64-1 81-2
Taihoku 142-6 29 — —_ - . — 0632 —
Perth 147-5 139 8 — —_— — —
Batavia 147 87 €20 2 [+10] — 743 —
Melbourne 149-8 188 77 12 L 841 88-1
Manila 150+ 40 21 6 [+69) — —_ - —
Riverview 152-0 200 e50 0 ? e 65 18 ? e77-6 818
Additional records : La Paz gives PR, = +9m. 1s.,, To=11h.26m.19s. San
Fernando MN = +27- 1m., To =11h.25m.48s, Coimbra PE = +8m.11s.,
PR,N = +9m.51s., LN = +18"3m., MN = +20-5m., T.=llh.26 3s. T&ere
is also & set of observations with_ the Milne machine, " - ard 1B =
+9m. 28s., T.=llh. 6m.17s. Ithaca e=-+11m:.41s 'oronto’ L=
+17-8m. Barcelona i = +13m.1s., +17m.49s., and +19m.249.
bor gives its record 1h. garl Shide iP = +9m.40s., eS = +16m.3§:
aris = 49m.42s., < +1Tm.17s., MN +27 lm., =ll 264n.
M oa.].ierl MN=+32-§m., T.=llh.21n. 4s. u;g = +26-1m.,
T, =11h.26m.6s. Epicentre yoe N +18m.10s.
e Bilt MN = +38-Tm., T¢=11h.26m.11s. Pola. MN = +34-6m. Ham-
urg MN = +34-1m., '1‘ =11h.25m.55s. Vi%mn €PN = +10m.36s.,
MZ = +94-1m. ' thens R, = +13m.46s. = +14m.568., T,=
11h.25m.56s. eP = +5m.54s. Hono lu gives L one }umr

late. Z;-ka-wei Ml§ = +82-2m. Riverview MN = +910m.

outta. u.nd Helwan) 18h. ), l!h. a Pa.z),
& Washington, ‘Harvard, omwa 16h. (De B

2.Reoodsal t 2h. and P ,h.B bl
AR 2 i At “Batavimy She. ( Smy, “” v, an, &%w &‘ 10n:
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April 22d. 2h. 43m. 38s. Epicentre 1°-ON, 147° OE

A =—-839, B=+-545, C=+017 ; °645, E=+839;
G =—-015, H = +-010, K=—'00

The Australian stations indicate an epicentre considerably nearer them with a

deep focus. he La Paz record, owever, indicates normal depth. Were
there perhaps two shocks ¢
A Az P, 0-C. 8. 0-C. L. M.
° ° m. S. 8. m. s. ‘8. m. m.
Manila 291 300 e6 25 -+ 6 10 42 —-37 13-0 139
Taihoku 344 319 12 53 1S (12 53) + 1 — —
Riverview 350 174 e6 39 —34 e1l 56 —59 e15:0 214
Osaka 35-2 345 7 15 0 —_ —_ — 155
Zi-ka-wei 387 325 e7 42 — 2 e13 42 - 6 — —
Melbourne 38-8 183 13 16 28 (13 16) -—33 209 26-2
- Batavia 407 262 e8 2 4+ 1 —_ —  11-2
Perth 44-2 219 12 58 18 (12 58; —-127 22-8 —
Honolulu 573 68 17 52 S (17 52 + 2 265 329
ictoria 89-1 42 — —_ — 411 499
Mauritius 89-5 250 43 40 L —  (43°7) _—
Helwan 111-6 304 —_— —_ 29 22 +100 — —_
Hambur, 114-8 334 — —_ — — © 644 —
Chicago 1149 42 19 49 YPR, 29 31 +82 604 —_
De Bilt 1180 335 e20 23 ? L — — e604 630
Edinburgh 118-2 341 30 22 IS (30 22) -+106 —_— —_
Eskdalemuir 1187 341 e 20 25 ?PR; i30 11 +91 594 —_
Toronto 119-1 37 —_ — 698 —_
Strasbourg 119-2 330 — —_ — — e 614 —_—
Uccle 119-2 334 — —_— — e 61-4 —
Ottawa 1202 33 — — (e 27 22) -89 e 544 —
Bidston 120-2 340 27 34 ?S 31 22 $ —  66-7
Kew 120-7 338 —_— —_ —_ — 674
Paris 121-5 334 —_ —_ — e614 754
La Paz 1421 119 19 36 [~ 7] —_ — 125
Addltlonal records : Riverview gives iPR1 +8m 5. PS = +12m.31s.,, MN =
23-2m., MZ = +24- 6m., To=2h.43m.4 elbourne S = +18m.16s.
?SR.) Chicago L? = +42-4m., L=+47'4 De Bilt MN = +62-5m.
oronto L = +41-1m. and +72-9m. Ottawa gives eS as the L of a sup-
posed earlier shock.
April 22d.. Records also at 4h. (Manila), 10h. (Tokyo, Osaka, and Kobe), 1

;Bidabon), 17h. (De Bilt and Rocda di Papa), 19h. (Vienna), 21h. (He!wan)
3h. (De Bilt, Rocca di Papa, and Eskdalemuir

April 234. Th. 5m. 10s. Epioentre 19°-08. 177°-0W. (as on 1918 Oct. 134d.).

A=—944, B=—o49 =~—326; D=-—-052 E=+-999;

= és, H=+-017, K = —-046.
A' Az, P. 0-C. 8. 0-C. L. M.
° ° m, 8. 8. m. 8. 8. m. m.
ﬁ{””' 73 4 154 + — — 386 —
verview 319 236 e655 + 9 e12 6 — 1 els4 168
Mel 385 23 — C— 1344 -1 208 221
Adelai 422 23 9 5 453 . 1335 —63 19%3 250
Honolulu 444 26 16 2 18 ug 2) 455 189 196
Perth | 607 243 — — 1 34 — -
697 29. — — e18 50 —92 — e
v 827 38 4235 L —_ — 533 8605
La Pas 101-6 112 e 17 ga ] —_ — 489 719
0% 102-3 50 e17 50 PR, . — —  AT-8 —
Colo 1047 273 55 50 ¢ 63 50 ¢ } 5 ; 738
Kodaikanal 107-9 27 83 26 19l — — 3 - —
Toronto . 1084 4 —_ — — 60 —_—
et 1ibg 288 g g o 080 MB RV e
Edinburgh 1430 6 5560 L — —. (55'8) —
Rekdpomulr 1450 853 019 44 [~ ) — = elt —
. ° - - e _
145-3 55 2 % 6350 L ( § ) -99-8
De 1;3-9 858 1950 [— 1] ~— — o698 1793
mhmrc 150-2 852 20 10 [+14 —_— — e 82 —_
1503 1 — - — o178 —_—
Helwan 1521 —_ — — —

E 208 3510 %
RoocadiPa‘Pa. 1559 332 e?21 15 [+172]
San Fernan 160- 8 37150 ¢

For Notes see next page. ot
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‘NOTES To APRIL 23d. 7h. 5m. 10s.

Additional records: Apia gives L =+2-Tm. Riverview eP = +9m.33s.,
PS=+12m.25s., SR,=14m.125 and +14m.42s., MN =+17-Tm.,, MZ=
+17-3m., To=7h.5m.32s. _ Melbourne PR, = +9m.20s., SR, = +16m.505
Adelaide SR, = +16m.40s. ¥ It is added that these observations may be
+ Y%min, in error owing to the time signal having failed. Manila gives
its record one hour late. Chicago L = +56-8m., +78-8m., and 87-8m.
Ottawa e = +38m. 505, L +56-8m., LE +80-8m., Mauritius PN =
+46m.38s., MN = +56 De_Bilt MN = +70-8m. Helwan PN =
+37m.10s. San Ferna.ndo MN = +114-8m. It is assumed that the
figures for the hour in the records for P and M have been interchanged.

April 23d. Records also at 15h. (Taihoku), 16h. (Batavia and Helwan), 23h.
(San Fernando).

April 24d. 17h. 10m, 32s. Epicentre 6°-0S. 105°-0E. (as on 1919 April 2d.).

A=—-257, B=+-961, C=—-104 D= +966 H=+259;
G=+ 07,H—-161K — 994

A Az P. O0-C. S. 0 -C. L. M.
o o m. s. s. m. s. 8. m. m.
Batavia 19 96 i038 + 9 1 3 410 — —
Manila 260 38 e550 + 2 — —_ — —
Perth 27-9 160 — — 10 54 —3 —_— —
Colombo 282 297 1128 S (11 28) +25 205 215
Kodaikanal 319 301 18 28 IL —_ —  (18:5) —
Zi-ka-wei ° 404 22 — — el4 3 -—10 — —
Mauritius N. 47-8 248 16 46 - S (16 46) +55 229 247
Melbourne 48-3 137 — — (14 58)° —60 150 — -
Riverview 51-0 130 el16 1 S (el6 1) —30 e27-2 286
Helwan 79-0 304 25 28 SR, —_ (39-5) —
Hamburg 97-8 324 —_ —_ _— — e555 695
De Bilt E. 100-8 322 —_ —_— — — e595 682
N. 100-8 322 _ —_ — — e 575 583
Paris 102-7 320 — —_ — — 635 —_
Edinburgh 105-1 326 56 28 !L —_ — 256~5) -
San Fernando 110-6 307 61 28 L —_ — (815) —
La Paz 156-5 197 —_ — — 860 87-0
Additional records : Batavia gives T, —-l7h.10m.395. E icentre 8°-1S. 106°-3E.
~ Colombo gives its records in minutes only. S = +16m.28s. Riverview
MN = +30-8m. Mauritius PE = +15m.10s. Helwan gives its two

records as PE and PN respectively.

April 24d. Records also at 1h. (Melhoume), 'lh (Ta.ihoku 17h. (Batavia and
Melbourne), 19h. (Batavia (2}) saka, obe, Nagasaki, and
Zi-ka-wei), 21h. (Batavia and De i.l

April 25d.  Records at Oh. (San Fernando), 1h. (Pola), 2h. (Vienna and Ro
Papa), 12h. (Zi-ka-wei, Kobe, Osaka, and Nagasaki), 16h. (Batavia (2) ),
23h. (Tokyo, Mlzusa.wa,, and Osa,ka.)

April 26d. Records at Oh. ( ton and San Fernando), 2h. (San Fernando),
3h, (Batavia (2) ), 4h. ( atavia.), 16h. (Tokyo), 17h. (Mizusawa), 18h.
(Batavia), 19h. (Mizusawa).

1919. April 27d. Oh. 21m. 55s. Epicentre 13° ON. 123°-0E.
(a8 on 1919 Mar. 214d.).

A =-—'531, B =+ 8"§3?-H+ 225§9 KD—+97839, E=+ 545 ;

A Az. P. O0-C. S.. 0—-C. L. M.

° ° m. s. B. m. S, 8. m. m.
Manils - 2:6 309 1049 + 8 — — —_ —
Taihoku 12-1 3564 3 9 +9 4 56 —25 70 103
Zi-ka-wei 18-2 356 e4 30 +11 750 + 6 —_ 13 6
N aki 207 17 e2 2 ? —_ — — ‘
Ko 243 25 535 -+ 4 (100 6) +16 18-1 10 6
Osaka, 244 26 533 +1 — — 102 114
Batavia 25-1 221 e5 13 —26 913 —52 — 11-6
Tokyo 272 31 6 32 +32 - - —_ e

Continued on next page.
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A Az P. O-C. S. 0-C. L. M.
° m. s. 8. m. 8. 8. m. m.
tta 34-3 29 629 -38 _ — 244 274
Kodaikanal 447 27 14 17 S (14 17) -—54 262 28-5
458 30 15 5 S (15 .5) -—20 — 298
Bombay 48-5 28 849 -— 8 — — — 320
Riverview 540 15 e931 — 2 el6 53 —16 209 30-1
Melbourne 54-8 160 — — 22 5 ISR; 28-8 31-2
uritius 721 242 24 47 ISR, — — —  33-0
Honolulu 75-1 — — - 241 546
Helwan 850 30( 14 11 ? — — 590
Lemberg 85-7 32 — e 23 —22 e 503 545
Vienna 91-0 321 e13 5 —16 @24 5 —19 480 —
burg 926 32 — — e23 —96 €460 51°1
N Victoria 953 3 — — _— — 519 568
Rooca di Papa 95-9 316 13 5 —43 — — 489 641
De Bilt E. 959 328 — -—- e24 10 —65 e47'1 535
95-9 328 —_ — — — e451 532
Strasbourg 96-1 321 — — — — e461 579
966 333 — — — —  50-1. —
26-9 326 — — —_ e 481 53-1
lon 78 320 el7 1 PR, 32 4 SRy 508 638
Edinburgh 97-8 333 24 5 ? (24 5) -—89 —  56-1
Eskdalemuir 98-2 332 23 49 28 32 11 SR, 441 54-2
aris 990 325 —_ — 124 27 —79 501 541
W 990 328 —_— —_ — — —  62-1
Bidston 993 330 — — 39 5 L (39-1) 535
Oxford 99-5 329 —_— —_— — — " 491 63-1
Shide 100-0 328 —_ — 24 26 —-90 49 62-2
Baroelona 103-0 319 — — e24 2 —142 e 53 63-1
Cape Town 109-2 237 63 5 L —_ — " (63-1) 721
Colmbra 110-3 320 24 51 ?S 44 55 ? 61- 65-1
Rio to 1107 318 57 5 —_ — (57°1) 681
San Fernando 111:3 316 34 17 ’ISR; — — — 671
Chicago 1184 24 20 12 PR, 36 35 ISR, 562 —
Ottawa 119-2 12 _— — 30 12 +89 e 64-1 —
Toronto 119-8 17 —_— — e 63 23 L e172:0 797
arvard E. 123-1 10 —_— — .53 52 L 66-7 —
. N. 123-1 — — 53 38 L 68-6 —
‘Washington 1248 17 20 58 PR, —_ — e73-1 —
La Paz 168-7 109 20 16 [+ 2] et — 921 1103
Additional records:. Zi-kKa-wei gives MN +12:8m., T¢=0h.22m.16s., Kobe

MN = +11-2m. Osaka MN = +14-1m. Calcutta PE = +6m.41s.

ue to a misprint. Riverview MN = 30'4m., To =0h.22m.12s. Mel-
bourne PR;=+17m.41s. Mauritius PE = +25m.59s. . Helwan PN =
+20m.11s. (3PR;), MN = +59:3m. ' Vienna gives its L one hour too early.
Hamburg MN = +48-1m.,, MZ= +57-1m. Strasbou MN = +52-9m.
Moncalieri MN = +65 ~7m. hi Eskdalemuir MN = +63-8m, San Fer-

nando MN = +75-6m. 0 L =+64-1m. a.nd +76:1m., P and S
. doub! Ottawa L + ‘lm. and +83 Har a.rd ek =
+60m. and +61m.365 ., LN =+72-4m., T.,? -0h.55m 45s. ashing-

ton L =+179'1m.

April 27d. 2h. 33m. 35s. Epicentre 25°-0N. 141°-5E.

A=~—-709, B=+564, C=1-423; D ='+-622, E=+783;
G=--331, H= +263,K=-—906

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

° ° m. 8. 8. m. s. 8. m. . m.
Tol 10-7 352 4 0 ?S (4. 0) —48 — —
O 11-0 333 2 47 3 —_ C— 86 12-4
Kobe 11-1 332 2 46 0 —_— L - 8-6 11-8
Zi-ka-wei 187 204 e4 27 + 2 e759 + 4 —_ —
Manila 21 9 246 —_— — ©8 55 - 8 —_ —
Batavia 59 232 — —.e1517 —10 — 155

Additional records : Osaka gives MN = +13'1m. Kobe MN = +13-0m.

A 27d. Reoords also at Oh. F!o ce), 1h. (Manila and Batavia), 12h. (Edin-
vl and Manila), 201‘:(. (Tl:illlwku and Rivarviom). e 12, (
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April 28d. 6h. 45m. 45s. Epicentre 14°-5N. 91°-0W. (a5 on 1919 Apr. 17d.).

A=—017, B=—-968, C=+-250; D=-1-000, E=+-018;:
G = —-004, H=—250, K= —"988.

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

o ° 8. 8. m, 8. 8. m. m.

Balboa Heights N. 12:5 115 2 42 —24 4 8 —84 5-4 7-9
Vieques E. 248 178 947 @S (9 47) -—-12 131 160
Cheltenham N. 273 25 6 9 4+ 8 — — 152 180
Washington 273 24 6 7T +6 1045 —1 130 —
Georgetown 273 24 e6 0 — 10 40 — 6 el54 —_—
Chicago 274 6 610 4 8 10 49 + 1 136 —
Ann Arbor E 285 12 8 577+164 14 39 +211 - 166 17-0
N. 285 12 — — 13 27 +139 16:6- 20-2

E 285 12 — — 1315 +127 165 17-2

NOBT OB T Toirie i des ™2

Ithaca . —_ — © . —
Toronto 8 17 —_ — 14 15 L 1184 188
Northfleld 0 25 — — — — e 142 —_
Harvard E. 8 28 —— — e11 39 —42 e 180 _
328 28 1210 1S (e12 10) —11 e 182 —_—

Ottawa 5 20 e8 7 PR, e12 23 — 9 e16-2 —_—
Berkeley 6-2 316 — —_— — — e 178 —
La Paz 383 143 738 —2 1314 -—28 174 196
Victoria 43-1 329 — — — — 247 317
Honolulu 63-7 287 — — — — 312 368
Edinburg] 768 35 3015 L — —  (30-2) —
Bidston 7-2 38 915 ? — — — 492
Do Ba o8 = = Zowg 43
De Bilt E. R — —_ — — 6 39" .
N. 825 38 — — — — 0422 459

Hamburg 4-8 37 — — —_ — e40-2 50-2
Strasbourg 49 42 — —_ — e43-2 —_—
Helwan 1089 51 60 15 L —_ —  (60-2) —_
Additional records : - Balboa Heights ves PE = +2m.37s 8 —6h.46m.308.
Cheltenham. PE = 4-6m.14s. Was n L=+17 'f‘ 48m.2s.
For Ann Arbor the Bosch-Omori records are given ﬁrst and the Wieehert
afterwards. Ithaca eEN = +13m.8s., LN = +16-8m. orthfield LE

= +18-2m. Harvard iN = +12m.30s., SN? = +12m.363 iN = +13m.31s.,
LN = +20-4m., and +20-8m., T, —=6Hh.44m.92s. Ottawa L = +26-2m.
and +44-2m. La Paz T, =6h.46m.51s. Helwan PN = +57m.15s.

- April 28(1 Reeords also at 3h. (Mizusa.wa,), 511. (Manila (2) ), 11h. (H. ard),
(Manila (2) ), 17h. (Manila), 19h. (Manila and La Paz) pil
Paz and Algiers), 22h. (Manila).

April 20d. Records at Oh. (San Feuumdo), 1h. (Stra.sbourp:, De Bilt, and Paris),
2h., 4h., and 6h. (Manila), (Accra), 8h. (Manila (2) ), 10h. (Manila,
La Paz, and Helwan), 11h. (Ma.nﬂa), 13h. (Ma.nila 2)), 1511. ( la),
16h. (Athens).

1919. April 30d. 7h. 16m. 55s. Epicentre 21°-2S. 172°-5W.
=-—-924, B=—122, C=—-362; D =—'130, E=+-991;
G =+359, H=+-047, K =—932.

The epicentre 19° 5S 173°-0W. given by Apia was first tried, but found to be too
near Japan x ,. and too far from Australia. The above departure
from it was therefore adopted for use.. But some 30 consistent observations

- of [P] have a mean value +7s., or 10s. greater than the normal [—3s.]
indfcating a focal Aeight of approximately 0:015. It we exclude Apia and
make a new solution from the epicentric stations on this supposition, we find
three good groups of stations giving equations for 3 A as below :—

No. Stns.  Locality. Azimuth. ~ Equation. SA' C 0-C Gy 0-C,
4  Australia, ete. 248 —-93x—-37y=-0-3|—-0-6 +0-4|+01 —0-3

10  Japan, etc. 313 —73x+-68y=-20|-19 —0-1|—16 —0-4

5 Ameriea, eto. 33 + 54x+ ‘84y=—-02|—06 +0'4|—1I1 +09
—the solution of whlch isx=+1° =—1°4 resented in the column C,.
This indicates an oentm at la" SS. 173° 8W., whioh is distin istin 68 17;"’“%“

towards ﬂmt ven b
would be 8{ %yxa+0 -5, y-—l" ?%8 uld give the values C,

Continued on next page.
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and the residuals O —=C, Of these the large positive one is mainly due to
the Honolulu P, which has been hitherto retained, but must be late on almost
any supposition. If we omit it, the Apia epicentre will fit quite well, with
the assumption of high focus, but not without. The solution is, however,
printed with epicentre given above to show the necessity of the assumption
of high foous (or some equivalent).

A Az P. O0-C. S. 0-C. L. M.
° ° m. 8. 8. m. 8. 8. m. m.
ﬁflﬁ ) 7-4 6 i117 -35 (i217) —64 1 23 2-6
'verview 344 240 e7 9 4+ 1 e1248 4+ 2 e160 224
¢ 344 240 17 20 +12 i13 1 +15 — —
Melbourne 40-2 235 769 + 2 1411 + 1 199 24-1
Ad e 448 241 .9 3 +31 1533 +21 212 277
Honolulu 44-8 9 9 5 +33 1529 +17 188 24-6
Tokyo 72-7 321 1132 -— 2 (20 52) — 209 56-0
Mizusawa E. 743 324 1140 — 4 30 0 ISR, —_— —_—
N. 743 324 1141 —3 2945 ISR, — —
Manila 745 292 e11 47 + 1 2122 + 2 365 527
746 319 1148 + 2 2114 -7 302 408
74-8 320 11 48 0 2128 + 4 308 421
754 39 e12 1 +10 e22 4 +34 €336 459
755 38 el1 51 —1e2123 — 9 e32-8 483
755 38 e11 50 — 2 e21 28 — 4 e31:9 489
77-1 315 12 8 -+ 6 2148 — 2 321 410
78-9 330 1220 + 8 (22 7) -— 4 221 236
790 303 1221 + 8 (22 2) -—10 220 231
791 269 '1219 4+ 5 2239 +26 348 563
795 50 12 27 +11 — — 373 568
799 301 ell 56 —23 (22 9) —13 22-2 —
82-2 309 1230 — 1 2246 — 2 377 47-1
823 30 1219 -—13 19 42 —187 32:0 46-3
823 30 12 5 -—27 19 5 —224 36-3 436
842 20 e1245 + 2 e24 16 +66 e47-3 62-8
842 20 1242 — 1 e23 54 +44 e47-8 629
87-3 131 © 12 29 -—32 (23 23) -—21 234 46-0
876 46 22 5 S 28 35 - 18R, 401 511
935 122 16 .35 PR, 227 41) SR, 277 574
93-5 122 16 41 PR, (27 35) SR, 276 589
939 49 1322 —15 17 21? PR, 242 589
939 49 13 24 -—13 — — 432 455
960 -84 1350 + 1 2454 -—22 454 611
960 84 1345 —4 25 5 —11 401 616
960 60 e18 55 PR, e26 47 +91 i453-1 —
96:5 116 — — — 648 987
96-8 110 14 &5 +12 124 41 —43 42:1 470
100- 49 13°57 -—15 2433 —86 421 56-1
103- 49 13 17¢ —69° — 435 1701
103- 49 — — 2563 —33 431 651
103- 49 14 51 —21 — — 429 70-1
103- 49 — — 2559 27 421 69-1
106-0 289 14 53 +14 26 41 —11 33-57 —_
1086-€ 48 e15 & 23 e ? 596 62-1
107 53 e14 25 —20 2525 —98 e44'T 610
107- 53 el14 26 —20 25 28 —9, — 634
107- 5 1434 —11 2525 —98 53-1 —
107-3 54 18 56 PR, — — 549 678
107 54 18 59 PR, 27 1 601 656
108- 50 14 —21 25 26 —108 444 680
108-8- 269 14 —47 PR, 241 741
109- 47 e14 35 -—20 27 17 hod edd-l _—
1115 4 — — e 58 PR, 55°1 —
1119 Tt 19 36 PR, 20 18 +93 455656 744
1119 . 17 18 36 PR, — 579 595
112-2 27 19 59 tPR, (26 5) —103 261 700
112- 50 e14 36 —32 —107 482 618
1123 50 1525 +17 25 55 —113 e458 605
113-8 128 19 59 PR, 30 29 +149 563 659
113 12 — _— +119 564 645
115 2 14 35, —49 2 1 30 66-1
115 232 16 5 +41 20 41 PR, 278 66-1 -
203 20 29 PR, 301 +106 452 66-8
119-1 280 15 52 +14 30 28 +106 < — 644
1239 190 21 11 $PR, 34 5 18R, 66-2 ;3:2
1433 . 19 58 [+l‘3'] 33 14 ] 42-8 96
1445 10;. 19 45 [— 2] — — — 107-8
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A Az. P. 0 -C. S. 0-C. L. M.

. ° ° m. 8. 8. m. 8. 8. Som. m.
Bidston 146-8 © 11 .19 17 [-34 33 23 ? — 731
Hamburg 7. 1476 357 19 49 [~ 3 — e731 1284
West Bromwich 1478 11 1955 [+ 2 _— — — —
Lemberg 1485 339 i20 6 [+12 — — 621 110-8
Oxford 1487 11 19 56 [+ 2 — — 43-17 61-1?
De Bilt 149-1 2 20 2 [+ 8 — — o771 1299
Kew 1492 10 20 5 [+11 — — — 116-1
Shide 1497 11 1956 [+ 1 — —_ 81-3 856
Uccle 150-3 19 57 [+ 1 — — ©43-1 104-8
Paris 1521 7 12013 [+14]e 43 5 ISR, 731 88-1
Vienna N. 152-1 347 20 + 6 — ., — e 5%-4 104-7

Z. 152-1 347 119 57 [— 2 —  — eb581 1066
Strasbourg 1527 358 20 3 [+ 3] 34 11 ¢ e 63-0 1184
Zurich 153-8 358 e20 6 [+ 5 — — — —
Besangon 154-0 2 2012 [+11] 29 o0¢ ¢ 781 —
Milan 155-7 357 20 40 [+37]. 21 6 ? '80-1 868
Pola 1558 349 20 17 [+14]e 31 7 ? el107-1 112-1
Moncalieri 156-2 0 20 + 6] 37 46 ¢ 49-4 110-3
Coimbra 156-7 32 20 15 [+11] 32 57 ¢ 614 102-6
Helwan 156-9 297 ) 53 [—12 — — _—  —
Florence 157-2 353 20 46 [+41] 42 5 ISR, 45-1 . 84-1
Marseilles 1579 4 i 21 [+15]e26 1 PR, e81-1 116-7
Athens - E., 158-2 324 8 [+2] 30 59 H e449 678

N. 1582 324 — — — — €440 114-5
Rocca di Papa 1590 349 e 12 [+ 5]e 34 49 ? e 505 117-8
Monte Cassino 159'1 346 21 [+14 — — — 113-1¢
Barcelona 159-3 11 12 [+ 5] 33 44 ? 453 525
Rio Tinto 1595 33 5 [— 2 —_ — — 1171
Tortosa 1595 15 17 [+10 — —_ 548 © 634
Pompeii 159-6 344 22 [+14] 34 5 ? 61-1 117-1
San Fernando 1607 35 29 [+20 —_ —_ 841 92-1
Granada 1614 29 20 26 [+17 —_ _ — —_—
Algiers 1640 13 © 20 15 [+ 4 — —_ 46-1 120-6

Additional records : Riverview gives i= +7Tm.29s., PR;=+9m. 45.' PR; =
+9m.38s., PS = +l3m.22s ., SR; = +15m.31s., SRy = +16m.47s.,, MN and E =
+17-4m.,” MZ = +20-8m.,” T,—=7h.16m.54s.” Epicentre 17°-0S. 176°-0W.
Melbourne PR, = +9m.29s., SR, = +16m.59s. Adelaide PR, = +11m.52s.,
I?IRa::i—la-‘_i”mSls SR, = +18m.53s. or +19m.13s. Tokyo S = +12m.538

E—+13m.2 s. and - 14m.30s., iN = +14m.31s., and many more
i’s, MN = +42-4m.,, T,=7h.17Tm.5s. Osaka MN = +41-9m., T,=
7h.17m.16s. Kobe MN = +48-2m. Lick ME = +46-6m., T,=
7h.16m.51s. Berkeley =+47-Tm.,, To=Th.17Tm.12s. Ootomari
%ives S as P and records S=-17m.38s. Tajhoku gives S =16m.55s.
TPR,). Zi-ka-wei PS= +23m36s., SR,N +31m.27s., SR,E =
+31m.58s.,, LN = +38-0m., MN = 4-45-4m. =Th.17m.58. “Denver
LN=+42-1m Lawrence LN = +25-1m. obile i = + 25m.0s. La
Paz PR,E = +17m565 PR;N = +18m.3s. and +20m.12s.,, MN = 447-0m.
T =Th.18m.20s. ‘Ann  Arbor records Bosch and Wiechert records
entered in this order above. Calcutta SE = +25m.41s. Toronto
e=+13m.53s., +18m.23s,, and +20m.58., iL =+27-Tm. and +31-1m.
and several other L’s. Georgetown . PR, = +-18m.58s., T.,—'Ih.lSm.lBs.
‘Washington L = +44-5m. and +70-1m, Cheltenham SR;N = 4 34m.31s.
Ithaca PR, = +18m.24s., SN'= +26m.21s. Colombo glves no seconds
throughout. L =+29-1m. - Ottawa ePR;=+19m.23s., L = +63-1m.,
T, =7Th.16m.30s. Northfield L = +60-1m. gues SR;N==
+35m.508., SR:E = +35m.33s. Harvard PR;N = +19m.23s., PR,E

110m’34s., PRLE — +20m.23s,, PR,N = +20m,508., iN = +87m.19s., 1E —
+29m.105 SR,N = +31m.5s., SR, +30m.5l., SR;N = +36m. 55, Ty=
7h.18m.10s. Rio di Janeiro LN = +40- = +41-5m.

ce PE = +20m.6s. _ Bidston P—ﬁ- A9m 17s. liun burg

Pola MN = +114'ln;. Monca.lieri MN= +1036m. ~ Coimbra P!'h

+27m.17s., LN = +65-8m., MN = +119-9m, Helwan PN = +21m.59s.
Athen.s i=421m.27s., iN = +21m.34s iE = +21m.51s., and a number
f M’s. Rocca_di Papa iP-= +20m.185., MN = +110-5m. celona

PR.-+26m.185, MN =+112- .San Fernando MN = +87-1m.

April 30d. Records also at 3h. (Asoension), 6h, (Port au Prince), (ta
%&‘iu(rl;ﬁrutsl;)’ 125 ((Mt?nila.) Yo, (Pa;ris) ﬁnh‘.i s é»l) 1%?l f.‘: Pa !
y 5 Toron! Az
verview, and Apia), 20h. and 23H.(Apia) '
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Epicentre 26°-0N. 143°-0E.

May 1d. 1h. 20m. 45s.
D=+4-602, E=+-799;

A=—118, B=+-541, C=+"438;

’ G = —-350, H =+ 264, K= —-899.
A Az P. 0-C. S. 0-C. L. M.
) e ° m. s. 8. m. s. 8. m. m.
Tokgg 10-1 345 — — — e64 —
Osa 109 325 257 +14 @ — — — 132
Zi-ka-wei 196 200 e440 + 4 e813 — 2 — —
Manila 935 245 e522 — 1 (923) -—12 94 —
‘Apia 593 121 — — - = 478 —
De Bilt 937 336 — _ = — 0492 —
Eskdalemuir 937 341 — — - — 402 —
Helwan 939 306 1515 +98 — — — —
Sen Fernando 111-1 334 25 15 S (25 15) —143 — —

De Bilt gives its records

Additional records : Osaka gives MN = +14-4m.
gives its record one hour

one hour early, eLN = +44:2m, Eskdalemuir
wrong. Helvya.n PN = +18m.15s. (?PR,).

i919. May 1d. 5h. 5m. 33s. Epicentre 10°-0S. 36°-0E.

A=+1797, B=+-519, C=—-174; _D=+-588, E=—-809;
G = —-140, H=—-102, K =—-985.

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

° ° m. s. 8. m. s. 8. m. m.

Mauritins E. 234 118 18 39 ¢ — — 220
Capetown 28-8 - 211 8 39 ? 11 27 +14 — 17-0
Accra 39-2 292 18 27 L — _— (18-4) 274
Kodaikanal 459 66 15 27 78 (15 27) 0 236 27-8
- Bombay 46- 51 8 47 — —_ — 287
Colombo 46- 70 1527 1S (15 27) —11 246 - 28-4
Rocca di Papa 560 340 943 — 3 e17 17 -—17 e30:3 41-2
Algiers 561 330 e8 54 —53 el7l 42 + 7 300 353
Florence 58-3 341 — — —_— — 274 354
Pola 58-4 34 e849 —72 e18 17 +13 €315 396
Granada 60-0 325 i10 14 + 2 1819 - 4 —_— . —
Barcelona 60-2 333 e9 4 —27 —_ — 158 379
Moncalieri 606 339 e9 16 —60 _ —_— 23-2 378
Calcutta 60-7 57 171 9 28 a7 9) -83 — —
‘Vienna N, 608 349 €10 19 -+ 1 18 50 +17 'e336 40:4
San Fernando 61-1 323 _— —_ — —_ 344 374
Rio Tinto 62-2 324 11 27 +61 — —_ — 394
Besancon 632 338 10 52 +19 —_ —_ 344 —
Strasbourg 63-7 40 1034 -2 19 7 -2 331 —
Coimbra E. 649 325 e1040 — 4 1921 -3 337 40-9
: N. 649 325 e1036 — 8 — — 326 404
Paris 658 338 €10 51 + 1 e19 46 +11 324 424
Ucole . 66-8 341 1059 + 2 e1945 — 3 e364 424
Hamb 674 346 €10 59 — 1 e19'54 — 1 e32:4 492
De Bilt 675 343 11 1 0 1958 +. 2 e344 434
Shide 63-8 38 11 6 — 4 20 9 -3 329 451
Kew 69-0 339 —_ — — — — 454
Oxford 69-7 39 1049 —26 2021 -1 366 434
Batavia 701 92 ell 46 —28 —_— — 368 21-2
Bidston 71-6 339 827 ¢ 19 9 -—96 — 390
Eskdalemuir 731 340 1134 -3 2115 +12 47-4, —
Edinburgh 735 340 205 S (20 57) -—11 —! 40-4
e B1 O WCNE W C e
0] . — — . —
A:l‘ehls{g:a 944 128 —_ —_ —_ —_ —  55-4
Cipolletti 945 230 — —_ - —. 592 606
An E. 960 240 — — — — 562 62-6
e 98-5 132 — —_ —_— — 53-2 554

La. 1005 251 el4 i7 + 4 25 4 —57 49-0 574
Migusawa 1080 52 33 30 ISR, —_— —_ — —_
?tta.wa 112-3 315 — — — — ‘e53-4 —_
mt,o E. ﬂig 3(1)11) —_ — e 54 42 t e ggg —_
wn E. . — -_ — -_ . —_
%mmmn 114-3 309 _— — 54 7 L cg-o —
Toronto 115-2° 313 —_ —_— — — 0634 704
Chicago 12156 312 —_ — 54 7 ? 63:4 —
137-8 339 — —_—— —_ 80-3 848

Apia 1436 .. 130 —_ — (30 27) ¢ 304 _—
Betlmll:f' 146-0 328 —_ —_ - — e710 —
Honolulu 162-4 48 —_ — (40 27) SR, 40-4 1056

For Noteé see next page.
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NoTteEs T0 MAY 1d. 5h. 5m. 33s.

Additional records : Mauritius PN = +18m.27s., MN = +21-0m, Colombo
S =+22m.51s. Algiers gives its P and S as e simply, also e = +26m.48s.,
S = +28m,12s. Pola MN = +42-1m. Moncafieri MN = +43-1m.
Vienna ePZ = +10m.18s. Hamburg MN = +49:4m., T,=5h.5m.37s.
De Bilt MN = +43-0m., T,=5h.5m. 37s. Eskdalemuir L = +36-4m.,
Te=>5h.5m.23s. Andalgala MN = +61-2m. La Paz MN = +58-4m.
Ottawa L = +64-4m. and +76-4m. Chicago L = +67-4m.,

May 1d. Records also at Oh. (Melbourne), 1h. (Perth), 2h. (Vieﬂues) 3h. (Apia,
La Paz, Rocca di Papa, and Tokyo), 4h. (La Pag, oda.fka.nal, and
Simla), 5h. (Mizusawa), Th. (Harvard and Dehra Dun), 8h. (La Paz and
Apia), 12h. (Taihoku and Batavia), 13h. (Manila), 14h. (Kobe and
Osaka), 15h. (Melbourne, Manila, Perth, Apia, and Adelaide), 16h.
Victoria, Apia, and De Bilt), 17h. (Marseilles), 19h. (Granada and Apia),
0h. (Tokyo, Mlzusawa., and Osaka), 21h. (Agia, Honolulu, Manila,
Perth, Taihoku, Adelaide, and Melbourne), 22h. (Helwan, Mauritius,
De Bilt, and Victoria), 23h. (Apia).

1919. May 2d. 2h. Tm. 10s. Epicentre 21°-2S. 172°-5W.
(as on 1919 April 30d.).
A=—924, B=—-122, C=—-362; D=—-130, E=+991;
G =+-359, H=+047, K = —932,

T, has been inferred from observations of [P] at the Antipodal Stations. An
epicentre at 20°:4S, 171°-4W, would suit the observations rather better, but
the material is scanty.

A Az, P. O-~-C. S, 0-C. L. n.

o K m 8 8. m. 8, 8. m, m.,

DA‘pia, 74 6 120 -32 —_ | — 2-3 4-0
elbourne 40-2 235 17 50 ? 21 8 ¢ 22-8 35-0
Honolulu 44-8 19 8 2 -30 14 50 —-22 18-1 26-8
Adelaide 44-8 241 82 -1 14 47 —-25 242 291
Perth 339 245 10 47 +10 _ —_— — —
45 292 ell 43 — 3 — - — —

Osaka 46 319 11 3¢ -12 21 20 ~ 1 304 40-2
Berkeley 55 38 —_— — 21 20 —-12 — —
Batavia 791 269 ell 31! —43 22 14 + 1 e 44-7 23-7
Victoria 23 30 22 2 18 §22 21g —22 344 433
Cipolletti 7-3 131 21 56 S 21 56) —108 439 50-9
dalg: E. D3-5 122 —_— — — — 496 526
La Paz 6-8 110 —_— — 24 37 —47 444 493
. oagg 100-3 49 4 4 —~8 2430 —89 50-8 —
Ann Arbor E. 103-2 49 23 50% 18 23 50%) —156 41-8 55-8
3- 49 25 50t 1S 25 50%) —36 428 558

Calcutta E. 1060 289 14 50 +11 — — — —
Toronto 106-¢€ 48 —_ — 126 44 —13 47 61-5
‘Washington 1072 53 — @50 20 L 55-3 —_—
Geprgetown 1072 53 e29 9 S (e29 9) +126 e 550 —_
1084 50 -—_ —_ — o 54- —

Colombo 108-8 269 57 50 L e — (57-8) 176-8
Ottawa 109- 4 —_ — ©26 50 —34 53 —
Northfield 111- 4 —_ _ - — e59- —_
Vieques 1119 17 — —_— — — . 8% —
K 112-2 27 60 38 —— — 81 70-2
Harv, N, 112 el 0 27 19 —~29 e 49-3- 60-8
Mauritius 115;7 23 18 20 tPR, (28 8) -— 8 &7- 63-0
Simla 117-7 293 e 49 1L — — (e 49-0) - —
Capetown 1239 190 40 38 ¢ 68 ¢ L QGS- 87-0
Edinburgh 144- 10 99 50 L — — (99-8) 140-3
Eskdalemuir 145 10 e20 O [+412] 141 34 SR, 733 830
_ Bidston -1486- 1 41 56 ISR, -~ — —_ — 750
Hamburg 1476 357 e 19 48 [— 3 — — e73-8 916
De Bilt E. 149 19 56 [+ e 42 21 ISR, e72-8 884
N, 1491 19 53 [— e 24 23 tPR,; e 758 - 875

Ke ‘ 1492 10— — = — "~ 898
Shi 149 11 —_— —_— — _— — 86-1
Uoole | 1508 4 e19 54 [— 21 — — - 868

Continued on next page.



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.

85
A Az P. O0-C. S. O0-C. L. M.
° ° m. 8. 8. m. 8. 8. m.’ m.
Paris 152-1 7 — — ©42 50 ISR, 788 86-8
Vienna 1521 347 20 4 [+ 5] e34 50 ¢ — 879
Strasbourg z. 152-7 358 20 4 [+ 4] — — — —
Pola 1558 349 = — — €43 50? ISR, e 83-87 104-8
Moncalieri 156-2 0 e34 16 8 47 7 SR, 718 914
Coimbra 1567 32 e 20 32 [+28] — — 429 946
Helwan E. 1669 297 21 44 [+499] —_ —_ — 114-3
N. 1569 297 24 44 PR, — — — 116'5
Florence 1572 353 33 44 1S (33 44) ? — 548
Marseilles 1579 4 — — — — e 86-1 —_—
Barcelona 159-3 11 — -_ —_ — e812 888
Rio Tinto 1595 33 25 50 9PR, —_ — — 114-8
San Fernando 1607 35 84 50 — — (84-8) 112-8
Granada 1614 29 12050 [+41] 33 14 ? — —
Algiers 1640 13 - —_— —_— — e83-8 908
Additional records : Osaka gives MN = +40-4m. Andagala MN = +53-6m.
La Paz PR, =+18m.17s. Ann Arbor gives Bosch-Omori and Wiechert
read 5 Toronto eL = +55-5m. Georgetown eLZ = +4-54-Tm.
Ottawa e = +24m.50s. and many -other L’s. arvard iN = +29m.14s.,
N =51-7Tm. Mauritius S is given as PN. Hamburg MN = +89-3m.,
MZ = +90-9m. Vienna iPZ = +20m.1s. Pola MN = +91-3m.

Moncalieri MN = +90-2m., Coimbra MN = +87-9m. San Fernando
MN = +90-3m. Granada SR, = -+44m.30s. }

May 2d. Records also at Oh. (Batavia and Apia), 4h. (Colombo and Apia), 5h.
(Chicago, Vienna, and Zi-ka-wei), 6h. (Ottawa, Apia, and Strasbourg),
7h. (Helwan, Taihoku, and Victoria), 9h. éApia),‘ 18h. (La Paz), 19h.
(Ascension), 21h. (Helwan and Chicago), 22h. and 23h. (Lick).

1919. May 3d. Oh. 51m. 5&; Epicentre 40°-7N. 146°-8E.

A=--627, B=+426, C=+652; D=-+562 E=+-827;
G =~-539, H=+367, K= —'758, :

The records of this earthquake give a very good determination on the assumption
of a very slight depth of focus. As the evidence is glentitul it seems justifiable
to go to rather greater refinements than usual, and in the following we have
assumed for the depth of focus 0-005, which appears by no means too small

to bring the observations in different azimuths into line.

Corr.

Station and for
Component. Focus A Az P. 0O-C S. 0-C. L. M.
. o o m. s. 8. m. 8. s. m. m.
Mijgusawa E. 00 39 247 1 1 0 —_— - — —
Qotomari 00 64 U1 1 3¢ -4 — 20 33
Tokyo 00 689 226 1 45 0 3 10 +.3 —_ —
Osaﬁa -01 102 237 2 33 +2 — — 55 61
Kobe - N. -01 103 238 2 3 +2 —_ = 49 65
Nba, i -01 150 243 3 37 -1 —_ — 68 109
Zi-ka-wei -02 21'8 252 e4 59 -1 e8 53 -4 — 145
Tathoku -03 256 240 5 4 +3 (10 22 +13 104 107
Manila —-04 339 227 eB 45 16 2 5 -27 155 157
Honolulu -05 509 94 9 11 +2 (18,17 -1 163 311
: Calcutta B, —05 512 260 9 5 -6 6 + 8 291 —
N, —05 512 269 9 5 -6 16 29 +2 201 M3
Sitka - E —-05 . 512 43 9 13 +2 el§ 3 +8 o291 338
N, —-05 512 43 — — .el8 40 +13 e325 A8
- Dehra Dun —-05 548 281 9O 3 0 — — — —
Batavia —-06 590 227 10 § +4 18 12 + 8 e284 447
Vi —-06 613 49 10 0 -17 18 56 +24 328 381
Bombay -086 651 275 10 89 +17 — — 42'4
Apia : -06 672 133 — — el9 53 +8 3-4 32'5
Colombo ~08 674 260 11 5 +8 22 ? 41 481
y R. ~-08 676 58 ell 5 +7 e2 7 +17 — 325
N, -08 §76 58 ell 3 +5 el9 59 +9 o308 356
z. -06 676 58 ell 7 + 9 — — — 358
Lick -06 684 58 —_ —, ©20 43 +43 — 356
» -06 747 175 20 5 ?8 (20 5 -70 38 U4
07 759 188 10 5 -105 21 10 -18 — 51-3

3
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Corr.
Station and for

Component. ~ Focus A Az. P. 0-C. S. 0-C. L. M.

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

Lemberg -07 781 35 ji12 0 +9 i21 41 +11  e409 506
Denver N. =07 771 49 — t— — - 3911 —
Perth —-07 777 205 12 186 +15 — - - -
Hamburg —-07 784 335 i12 9 +4 i22 6 9 e381 451
Tucson -07 784 57 — — 22 20 +23 — —
Dyce B —-07 785 1220 +14 22 14 +16 475 551
N, —=07 785 34 12 18 +12 22 16 +18 U1 475

Melbourne -07 785 181 — — 22 5 + 17 37T -8
Edinburgh -07 799 343 12 5 -9 — —_ = 482
Eskdalemuir -07 804 43 12 19 4+ 2 22 8 + 8 © 31 516
Vienna -07 805 329 i12 20 +2 i22 31 310 414 516
De Bilt -07 8111 337 12 .26 + 5 2 35 + 17 381 448
Bidston —-07 821 32 12 28 +1 i22 43 + 4 — —
Uccle -07 825 337 12 31 +2 e22 45 +1 401 452
West Bromwich -0'7 827 341 12 31 +1 e22 42 -4 — —
Kew -07 832 340 — — .- — — 531

* Oxford -07 832 40 12 36 +2 i22 57 + 5 — -
Strashourg —-07 834 333 12 37 +3 22 51 -3 390 472
Zurich -07 841 331 12 39 +1 23 3 + 2 — —
Pola ~-07 842 329 el2 39 0 e23 -2 ed1 535
Shide ~-07 842 Mo 12 39 0 i23 1 -2 394 504
Chicago -07 844 37 i12 40 0 283 5 -1 39-8 —
Paris —07 848 338 i12 45 +2 i23 8 -1 40-1 411
Besancon -07 851 33 12 46 + 2 23 8 -4 42-1 —
Athens E. -07 853 319 el2 45 -1 23 13 -2 e412 565
. N. -07 853 319 —_ - — — e40'9 554

. Milan -07 855 331 1 20 -87 13 20 - ? — 235
Ann Arbor . B 07 8°7 12 47 -1 23. ‘29 +10 404 462
. B. 07 857 “ 12 47 -1 23 17 -2 401 46°1
—-07 857 M 12 47 -1 23 11 - 8 401 50'1

Florence -07 861 330 13 +15 23 5 -18 301 461
Ottawa -07 862 28 i12 51 0 i23 25 0 -38'6 —
Taronto -07 863 eld 23 +32 e23 59 +33 381 5:'9
Monealieri —-07 865 331 ‘i12 48 -4 i23 21 -1 299 585
Helwan E. 07 870 309 12 47 -8 -— -— - 68-3
N. =07 870 309 12 59 + 4 — —_ = 82'5

Rocca di Papa -07 873 327 12 82 -5 23 21 -16 €430 498
Pompeii -07 874 35 el2 27 -30 23 27 ~11 331 506
- Ni field -07 884 26 13 -1 23 35 —-14 ce451 . —
Ithaca R. -07 885 30 12 58 - 6 23 14 -36 - 399 -
N. -07 885 30 3 1 -3 54 -56 335 -

Marseilles -07 888 332 i13-8 + 2 23 26 -27 21 —
Harvard -07 904 26 13 6 -8 5§ -6 .483 621
Georgetown- B, -07 913 31 el13 18 -1 24 21 +1 e453 512
N. -07 913 31 el13 18 -1 24 18 -2 e453 —

z. -07 913 31 i13 -10 24 22 +2 edl —

‘Washington -07 913 31 13 15 -4 24 18 -2 421 —
Barcelona ., =07 95 333 13 14 - 86 23 49 -33 399 506
Cheltenham, . -0'7 91:5 31 13 +10 24 24 + 2 501 621
N, -=07 915 31 13 19 -1 24 19 -3 469. 627

Tortosa —~ ~ ~ -07 928 1323 =3 23 57 -37 a4 5

Algiers —-07 953 330 el3 29 -12 % 19 -43 461 - 531
Coimbra E. —07 958 13 0 - 24 20 —47 432 571
-07 958 0 — — —_ _ 454 566
Rio Tinto -07 975 339 15 5 472 - — 681-
Fernando N. -0-7 987 13 83 = - % 5 -91 531  58:6
uritius -07 1014 255 16 17 +123 —_ - — 58-2
Vieques E. —08 1143 © 19 44 ?PR,  — — 518 622
N. -08 1143 32 19 53 ?PR, 29 32 +93 626 690

Cape Town — 1382 262 19 23 [-1 23 41 ?PR, 834 874
La Paz BE. — 1420 60 el9 -3 33 44 +149 68-7 801
N. — 1420 60 i19 39 [- 4 33 27 +132 ess 716

Andalgala B. — 1506 74 23 35 ?PR, - - 789 103-2
N, — 1506 74 23 28 ?PR, - — 806 909

OCipolletti — 1540 97. 19 5 [-58) - - — 858

Additional records: Mizusawa PN =-+1m.3s. Zi-ka-wei MN =14-6m.,
To=0h.52m.2s. - Manila MN = +15-8m., To=0h.51m.57s. Dehra Dun
ves {ts record 10m. too early. . Batavia SR, = +22m.0s., T, =0h.51m.56s.
lombo only records minutes. - Lick MN = +37-4m. Adelaide PR, =
+-14m.40s., SR, = +30m.40s. Lemberg PR, = '414m.53s. Denver
LE = +43-1m, Hambur% PR, = +15m.19s., SR,=+27m.16s., MN-=
+45-0m.,, MZ=+450-8m., T, =0$.52m.6s. Melbourne SR, = +323Tm.17
mufr PR, = +15m.48s., SR, = + 27m.358., Ty =0h.52m.1s. .
PR, =15m.33s., = +45-:1m., T, =0h.52m.10s., epicentre 38°-2N. 137°-7TE.

Notes continued on nezt page.
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Bidston PB4=+l5m.405. Uccle iPR,= +15m.458., SR,= +28m.5s,
MN = +45-Tm., MZ = +54-1m., T,=0h.52m.10s. West Bromwich iS
+22m.53s., SR, = 28m.7s. Oxford PR;— +l5m.52s., Slh= +28m.208.
Strasbo = +47 -0m., ém.Oh .52m.16s. Pola .

Shide PR, = +16m.0s., eS = +22m.49s. Chicago PRl 415m.59s., L=
+55-1m. and +71-0m., T,=0h.52m.8s. +16m.33 ., SRy=
" +28m.48s., T =0h.52m.15s. Epioentre 40°- ON 138° i’s} A hens 1=

+16m.13s., SR,E = +28m.55s +33m.54s =0h.52m. Ottawa,
a large number of L’s and T,= h.52m. 0s. 'f‘otont,o i— +30m.5s., iL =
+48-9m. and +54-6m., T,=0h.52m.36s. Moncalieri- MN = +56-0m.,
Te=0h.52m.8s. Northfield L = +62-1m., Ty =0h.52m.22s. Ithaca
PR, = +16m.17s,, T, =0h.52m.55s. Harvard iN = +16m.42s, and
+23m.37s., eLN = +42-8m., LN = +46-1m., Tef =0h.51m.33s. George-
town iZ = +16m.51s., PR;N ='+17m.2s., T. =0h.52m.9s. ‘Washington
- PR,—+18m.57s., P = +18m.458.,, T,=0h.52m.3s. Barcelona PR, =
+18m.535., PR, = +20m.8s., SR,= +30m,14s, and +384m.12s., MN =
Ty =0h.52m.22s. e PR;=+17m.288,, MN = +56- lm,
T, =0h.52m.51s, Coimbra ~ohllm. 28, 1S =*3im.36s., Ty =
0Oh.51m. 29s. San Fernando PE +18m 358, (?P 1 Mauriti =
+19m.29s. (!PR,). La Paz PR, = +23m.25s. algala ME = +45 9m.
and MN = +52-9m.

May 3d. Records als (Mizusawa and A];i)a) 5h. (San: Fernando), 6h.
(Mizusawa), 1 (Apia), 11h. (Apia and De Bilt), 12h, (Helwan), 14h.
(Apia), 21h. and 23h. (Apia).

May 4d. 18h. 30m. 38s. KEpicentre 34°-6N. 140°-7E. (as on 1918 Nov. 10d.).
A =—-637, B=+-521, C=+-568.

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

. m s 8 I S 8. m. m.

Toﬂo 13 017 —-3 041 + 5 — —
s 43 1 3 —4¢ — — 22 23

Mizusa 45 112 + 2 27 +3 — -

w8 N. .
. Taihoku © 192 3356 -—56 —_ — — —_
Helwan 874 43 22 v _— — (434) —

Mizusaws PN = +2m.4s. Taihoku gives its record as on 3d.

May 4d. 22h. Om. 12s. Epicentre 21°-1N. 121°-7E. (as on 1918 April 26d.).
’ A= ~—-490, B=+-794, C= +-360.

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

. m, 8. 8. m. 8. 8, m. m.
Taihoku 39 149 18 (1 49; + 2 e24° - —

6-5 l 31T —2 (254) —3 29 3-2
Zi-ka-wel 10-1 — — C— 56 —
De Bilt 88:4 —_— — . 508 5
Edinburgh 90-1 48 48 YL —_ —  (48'8) 121-8

Additlonal records : Manila gives MN = +3-

lh

De Bilt MN = +53-4m.

M&y 4d. 22h. 42m. 38s. Epicentre 21°-28. 172°-5W. (as on 1919 May 2d.).

~ A= —-924, B=—-122, C= —-362 =—:130, E=+-991;
G=+-359, H=+ 047, K =—-932.

T. has been inferred chiefly from the antipodal stations but the observations
Melboume, Honolulu, and Chicago t an increase of T, to about
43m.0s. in which case the. antipodal stal !ln‘s indicate a dee toenp than
r But the material m }g
: probab y refer to another shock. may be one minute ln»error.

: A Az, P. 0-C. 8. 0-C. L. M.
) e o I B. 8. m. s 8. m. m.

A 74 6 226 +34 — — 28  —
Moy = 344 240 23 22 L — = b a4
Toi03 235 1828 1 — 233 246
Honolulu 48 19— s 5.22) +10 154 289

_ - 639 25 — = 307 - —
: 745 293 e 10 50 —56 — - = —
Yistoris 833 30 — — 333 458
 La 968 110 — - = — 558 582
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A Az, P. 0-C. 8. 0~C. L. M.
e ° m. 8. 8. m. s. 8. m. m.
Chicago 1003 4 15 30 +78 25 21 —32 424 —
Toronto 1066 4 — -— — —_— 88 619
Ithaca © 1084 50 —_ —_ — — 617 —_
Harvard 112-3 50 - — 594 —
Eskdalemuir 1450 1 — — e 41 28 ISR, 1724 —
Hamburg 1476 357 119 44 [~ 8 — e 844 —
De Bilt E 1491 — — e 42 16 SR, 1794 86:6
N. 149-1 — — 764 873
Strasbourg 1527 35 20 0 [ 0] — — — —
Helwan 156-9 29 38 2 —_ — —_ —
Rocca di Papa 1590 349 e 20 22 [+15)(e 20 34) [+27] — 209
1500 349 e20 4 [— 3] — — 894 20-
San Fernando 160 7 3 22 22 PR, _— _— —_—

Additional records : Chicago gives L = +50-4m., Ty =22h.6m.49s. 'l‘oronto
el = +60-4m. Ha!fva.rd L= +61-9m. Hskdalemuir eN = +54m.57s.

May 4d. Records also at lﬁ., 2h., and 8h. (Aﬁ ), 10h. (Helwan), 11h. (Apia),
12h. (Rocca di Papa), 15h. (Apia), 16 (Mizua&wa), 17h. (Apia).

May 5d. 20h. 27Tm. 45s. Epicentre 55°:0N. 35°-0W. (as on 1917 Mar.-3d.). -
A =+-470, B——329,C +-819; D——574,E—-819‘

= 4671, H=—-470, K = —-574.

A Az, P. O0-C s. 0-C L M.

o ° m. s. 8 m. s. 8. m. m.
Eskdalemuir 180 76 — —_ 715 -25 — —_
Shide 20-6 88 — —_ — — — 13-8
Kew 20-9 84 —_ — — —_ —  12-2
Coimbra 230 . 119 — —_ — -— ell-7 —
De Bilt 237 80 531 + 6 937 -1 112 148
Hamburg 258 75 e5 44 — 2 _— — e150 15-2
San Fernando 27-0 122 1515 L — — (15'2) —_

Additional records: De Bilt gives MN = +15-0, T,=20h.28m.8s. . Ham.
burg MN = +16- 2m., Ty =20h.33m.29s. San’ Fernando PN = +14m.45s.

May 5d. Records also at Oh. (Helwan and Paris), 2h. (Cape Towf), 4¢h. (Rio
Tinto), 5h. (Georgetown), 6h. (De Bﬂt and Esk a,lemuir (2) ), 13h, -
i_tl&gia. and Ha.mburg) 14h, (Vienna. and S h. (Colombo and

elwan), 1 ur%_ s, a.nd De Bllt (2)£I l7h. (Rooca. dai Pap:
and Vlenna), 18h az), - (Zi-ka-wei, elwa.n, Eskdalem:
Moncalieri, and De Bllt), 23h. (Helwan and De Bilt

May 6d. 4h. 8m. §0s. Epicentre 21°-28. 172°-5W. (as on 1919 May 4d.). .

A=—924, B=—122, C=—-362 =—-130, E=+-991;
G=+-359, H= +047,K=-,-9 2,

The identity of the epicentre is very ‘doubttul.

A Az P. 0-C. S 0-C. L M
o o m. s. 8. m. s. 8. m. m.
Apla 74 6 3 0 468 1310 —11 — 48
elbourne 40-2 235 — — 14 10 0 240 247
Honolulu 448 19 1510 18 (1510) — 2 19-0 ‘28-2
laide 448 341 18 4 ISR, 33 54 1L 973 39
 Perth 639. 245 1910 18" (1910 -2 —— 2
745 202 012 20 +34 @ — - .—  —
Goubts 813 131 418 L — = @8 58
"Pas 563 110 es8 23 WSk = o R sa
, 49 ° " — 2543 -16 467 532
o 1088 286 7110 . — = &1
Z : = = & 1
Edinburgh 1445 10 4210 18R, — — 2 goa
kdglomutr 1450 10 — 7410 SR  —. o —
Hamburg 1476 337 €20 20 [+37] — — o793 942
De Bt m M1 Cf - o 04 7 1SRestT a1
N 14 €320 54 [+60] — — 3862 868
Eew Med 10— - = — %7 902
P 158 — S — — e85
Vie 152 347 120 41 [+42] 23847 1PR, g;_-g-
urg . — - - b
Herwaol® . 1369 387 s010 18 G010) 1

l?llll

tecords Melbourne gives PR, = 4-9m.22s., S, 20m.4
-4 58-9m, Toronto eL = +58-5m,
Aw 438 100, (TBR,). ¥ &m
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1919. May 6d. 19h. 40m. 45s. Epicentre 6°-0S. 153°-0E.
(as on 1918 Aug. 8d.). Focus 0:030 above normal.
A=—-886, B=+-451, C=—-104;  D=+-454, E=4-891;
G=+-093, H=—-047, K = —-995.
There seem to be several mistakes of whole minutes. The solution adopted is

the outcome of a good deal of work on the material, which pointed persistently
%h:iehigh focus. It will be seen that the antipodal observations support
W.

Corr.
for

Focus A Az. P. 0—C. S. 0—C L. M.
o o o m. s. 8 m. s s m m.
Sydney +18 279 183 — — —_ — — 17'8
Adelaide +21 318 203 6 59 -5 11 59 —40 16-9 189
Melbourne +22 327 192 715 +3 13 51 +57 — 202
Apia +22 355 104 73%% -1 (13 21 -13 160 202
nila +24 379 303 e7 42 -15 14 3 -8 175 20°7
Perth +27 433 228 6 33 -—127 15 15 -13 — —
Taihoku +27 435 319 8 46 + 5 13 42 109 185 20°0
Tokyo +2'7 435 347 8 31 -10 16 24 +53 196 23'5
Hokoto +2'7 440 316 e7 25 -80 — — — —
Kobe +2'7 440 339 8 47 + 2 — 188 222
Osaka +2:7 440 339 8 38 -— 15 23 —14 197 199
Nagasaki +2'8 445 332 8 31 18 — — 19-2 237
Batavia +2'8 .45°9 268 (4) 48 (-10) (12) 36 (—26) 189 21-3
Mizusawa © 429 464 349 8 40 22 19 38 ?SR, - —
Ootomari +33 534 354 8 41 -89 15 31 -13 205 228
Honolulu +34 553 59 9 15 -—-48 il5 45 142 24-8 332
Calcutta . +38 693 299 11 33 -4 21. 27 +24 307 36°5
N. +38 693 299 11 21 -18 20 45 —-18 30°7 —
Colombo +39 741 279 12 15 + 8 23 15 +175 372 502
Dehra Dun +40 802 1 15 -88 — — — —
Simla +40, 811 303 12 27 -22 22 45 —35 346 495
Bombay +41 828 290 13 23 25 — — — —
Sitka e, +41 852 31 e24 11 ?8 24 1) + 5 398 425
N. +41 852 31 e2 40 ?8 (26 40) +94 392 427
Berkeley E. +42 84 52 e13 19 -17 e25 1 4+ 9 — 52'8
N. +4'2 894 52 e13 55 +19 e?2 +14 €366 435
z. +42 894 52 e13 23 —13 e24 56 + 4 —  .528
Lick +42 899 52 — e2 +70 - 542
Victoria +4-2 903 41 16 6 +145 24 28 -33 382 56'9
Tucson +43 983 58 — — — —_ 407 426
Denver +44 1030 S50 47 15 ? — — 592 602
Chicago — 1157 45 18 g— 5] 30 5 ? 502 —
Ann Arbor ®. — 1183 4§ 20 33 ?PR, 30 27 ? 509 642
N, — 1183 45 20 21? ?PR, — — 51'2 652
B — 1183 45 20 39 ?PR, — — §1°0 642
N. — 1183 45 20 45 ?PR, — — 512 —
Lemberg — 189 324 20 45 ?PR, — -— e524 682
Helwan E. — 12014 301 53 21 ? - — (53'3) 1436
N — 12004 301 55 21 ?L — — (55'3) 134'8
Toronto — 12008 42 e20 39 ?PR, 31 15 ? 393 821
— 1208 42 21 27 ?PR, e32 3 ? 434 —
Cipolletti — 12112 142 21 51 °?PR, — — 838 774
Cape Town — 1214 223 17 51 [?—35 31 33 ? 653 723

Ottawa — 1224 39 e20 21 ?PR, 31 8 ? 50-2

1232 42 e21 4 ?PR, —

allowance for high focus has ceased to be applicable—except by guess. The
Th% al der ott thygbserv. ations are chiefly interesting at present for the value
of 5

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

° o m. s. 8. m. 8. 8. m. m.

Hamburg 123-7 333 e19 18 [+16] ~ — = — e53-2 681
Vienna 1240 336 19 23 [+20] 3117 t e50:2 552
Gt Bl s B L e 1 o83d fo
E. N e e e * .

W N 124.2 44 e20 4 [160] 31 48 t e532 629

Was! n 124.2 46' 02015 PR, 3145 t 537  —
Chel £ 1244 46 0 PR, —  — 552 708
Northfield ﬁ?ﬁ g B8 IR o0 v 5ig 22
[0 e *! —
g 1857 344 235 $PRy . — — 531 650

Dyoe. = 131 344 23 §5 PR, 3117 1 392 631

Continued on next page.
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A Az P. 0 -C. S. 0—-C. L. M.
o ° m. s. 8. m. s 8. m. m.
Edinburgh 1266 344 20 15 [+65] — — — 672
Harvard 1267 40 e20 12 ([+62] 31 28 e 531 621
De Bilt E 1269 336 e 15 54 —20 e28 36 —63 eb542 591
. N. 126-9 336 e19 50 [+39] e 32 30 ¢ — 155
Eskdalemuir .  127-2 343 14 56 —79 e?21 47 PR, 30-2 —
Pola . 1274 324 e2015 [+63] e32 15 ? e53T 674
Uccle 128-1 335 e19 15 [+ 1] — — e542 195
Strasbourg 128-3 330 19 33 [+18] —_ — €223 676
ch 1287 329 e19 27 [+12] — — e 44-2 —
Bidston - 128-7 342 21 15 PR, 33 45 ¢ — 722
Pompeii 129-3 319 19 47 [+30 31 41 ? 432 652
Andalgala 129-3 133 271 3 ? — — 675 784
129-3 133 45 3 2 —_ —  67-8 79-0
Kew 1294 339 22 15 PR, — — — 712
Oxford 1295 339 20 1 [+44] — — — 823
Florence 1295 322 22 24 PR, 39 59 SR, 592 642
Milan . 1296 327 18 21 —56 — — 632 855
Rocca di Papa 1298 322 19 28 +10 28 5 ? e56-0 674
Besangon 130-0 331 19 56 +3 — — 542 —
Shide 130-4 339 20 +41 23 15 PR, 434 173-1
Paris 130-5 335 19 56 +3 — — 562 612
Moncalieri 130-7 328 20 14 +54 35 59 ?- 453 823
. La Quiaca 132-8 129 60 21 L — — (60-3) 663
Marseilles 1331 329 i2332 PR, e29 9 —73 572 787
La Paz 1335 119 20 1 +35 33 27 ? 561 692
Barcelona 136-1 328 e20 2 +30 36 18 ¢ 542 705
Tortosa 137-4 329 19 50 +15 — — 474 710 .
ers 1387 323 20 4 +27 29 35 —81 612 722
Vieques E. 1406 68 21 13 +93 23 59 PR, 696 793
N, 1406 68 21 20- [ 4100 — — 600 796
Coimbra 1419 337 20 12 [+29 31 26 +12 570 764
- 1419 337 e2249 PR, 42 15 ?SI% 592 76-7
Granada 1423 320 e19-55. [+11] e33 3 +10 — ——
Rio Tinto 143-2 333 19 15 -30 — — . — 912
San Fernando 144-1 332 20 9 +22 —_ — 742 942
Rio de Janeiro 147-1 151 e21 3 +172 _ — 438 —_
1471 151 e 20 51 +60 — — 436 —
Azores 148-3 357 21 27 +94 — — — —_

Additional records: Adelaide PR,= +8m.2is.éRSR1 = +13m.11s. Mﬁla-'

bourne PR§ = +9m.27s., SR,=+16m.21s,, = +17m.27s. Man
MN = +-20-3m., T, =19h.40m.258. Perth PR, = +10m,43s., SR,=
+18m.27s. Kobe \MN = +21-9m. Osaka MN = +22-1m., Te=

19h.40m.48s. Batavia : In forming the P and S residuals the records have
been increased by 4m. Mizusawa PN = 48m.44s. Honolulu i=

gives a large number of L’s, T,=19h.48m.19s. :
+23m.39s., PR,=+26m.48s., SR, =+39m.17s., SR, = +43m.1s.,, MN =
1741m., 'MZ=+1783m. . Vienna PR, = +23m.54s, PR,=+26m.45s.,
+98m.258.  Athens PR, = +26m.49s., PS=+431m.25s., SR,=
+34m.438., LN = +53-4m., MN = +63-2m., T, =19h.47m.39s. W&BMIIS'
ton L =+58-9m. and +68-2m. Northfleld L = +60-Tm., +75-2m., and
+82-2m. Dyce iN = +25m.37s. . Harvard 2 88.
+21m.48s., eE'= +36m.1s., iN = +39m.22s., iE = +39m.42s., L = +56-2m.,
and 460-3m. - De Bilt e=+39m.15s.  Eskdalemuir eN = +18m.37a.
and +21m.39s. Rola_ MN = +67-Tm. Uccle MN = +75-6m., MZ=
+79-4m.-  Strasbo MN = +80:3m. Pompeii L =+58-2m. -~ Paris
ek = +20m.24s., 1= +22m.8s. Moncalieri =+81-2m. La
MN = +115-6m. La Paz PR,N = +24m.7s. and +28m.3s., MN = +72-2m.,
L=+579m. and -+64-0m. Baroelona PR§= +28m.383., . PRy=
+29m.34s., SR, =+42m.17s. Algiers PR, = +22m.598.,, MN = +83-2m.
Coimbra gives a set of Milne observations given in the second of its two
lines in the table, also PR, = +23m.58s., PSN = +31m.68., SR, = +36m. 28s.,
SR, = +42m.32., LN = +60-0m., MN = +74-3m., T, =19h.47m.38s. San
Fernando MN = +89-2m.

May 6d. Records also at Oh. (San Fernando), 1h. (De Bilt), 3h. (Algiers), 6h.
Kodaikanal), 7Th. (Harvard), 8h. (Helwan, Apia (2), and Balboa Helg'hte),
(1301‘1'0&%31). ), 12h. (La Paz), 14h. ‘(Helwan), 18h. (Berkeley), 18h.
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May 7d. 5h. 13m. 38s. Epicentre 6°-0S. 153°-0E.
(as on 1919 May 6d. 19h., but there is no evidence of high focus).
A=—-886, B=+-451, C=—-104; D =+-454, E=+-891;

G=+-093, = —-047, = —995.
A Az P. O0-C. 8. 0-C. L. - M
° ° m. 8. 8. m. 8. 8. m. m.
Sydney 27-9 183, 510 —57 10 46 —-11 156 17-0
Adelaide 31-8 - 203 651 -+ 6 11 58 -7 160 185
A 355 104 7 22 + 4 —_ — —_ —_
> 379 303 e7 22 -—15 — —_ —_ —
Perth 43-3 228 829 + 9 — — 228 —
Tekyo 43-5 347 831 + 9 — — — —
Osa) 440 339 830 + 4 1650 +108 24-7 31-1
Batavia 459 268 e8 44 + 5 — — 257 161
Mizusawa  E. 464 349 821 -—22 14 49 —44 — —_
N. 46-4 349 8 21 -—16 15 16 -17 —_ —_
Zi-ka-wei 479 325 e850 — 3 — — — —
Honolyju 553 59 11 28 +107 (i18 28) +63 298 347
cut{p 69-3 299 10 52 —21 19 46 —-32 —_— —
Kodaikanal 76-7 282 30 46 —_ — 492 536
erkeley 894 52 — — — — e359 —
Victoria 90-3 41 24 5 S (24 5) —12 393 492
Mauritius 92-6 249 24 40 3 (24 40) —1 500 530
Chicago 115°7 45 19 8 1P 29 22 +66 487 —
Ann Arbor E. 1183 45 22 22% YPR; 31 58 ? 564 684
Toronto 120-8 42 45 58 IS Ry e 59 16 IL e69:4 774
Cipolletti 121-2 142 —_ — 682 698
Capetown 1214 223 57 5 L — (58+0) 174-0
Ottawa 1224 39 e20 34 IPR, e 30 46 +99 e 504 —_
Hamburg 123-7 333 e 20 22 PR, — — 574 724
Vienna 1240 32 19 6 [+ 3] — — e584 " 724
De Bilt 126-9 336 21 23 PR, —_ — o574 605
m! 1272 343 21 4 PR,/ — — 594 827
Ucole . 1281 335 — — —_ bt — 614
Strasbourg 128:3 330 20 22 ¢{PR, — —_ — —_
Bidston 128-7 342 22 40 PR, 33 46 ? — 731
Andalgala E. 1293 13 —_ —_ —_ 76-2 837
Kew 1294 33 — — — —_ — 874
Rocca di Papa 1298 322 22 22 PR, 37 52 SR, — —
Paris " 1305 335 e32 49 1S — — 674 924
Monoalleri 130-7 32 134 PR, 31 1T +62 394 811
La 183-5 119 e19 28 [+ 2] 33 27 . % 704 755
Colmbra 1419 337 e23 4 PR, 34 56 ? 62'4 —_
Granada 142-3 3290 19 22 [—22] — —_ —_
San Fernando 144:1 332 71 22 L — — (71 4) 1124
Additional records : Adehnde glves PR, = +7m.585 SR, = +14m.41s.  Perth
SR, = +18m.19s. Osaka MN = 4305 . T.= 5h.11m.50s. | Apia
ves its record as 6d. Honolulu glves as i, also 1=+24n1.34s.
cutta PN'=+11m.22s. (O —-C. +98.). V ictoria S = +29m.30s,
Mauritius PN= +24m.22s. ag L= +54-4m., L=+61-4m., and
L=-+76-4 Toronto E = +54m.52s., S%=+56m.52s., e=+62m.58s
Ottawa eSR = +37m.22s T,=5h21m.58s. . Hamburg MN = +75" 4m.
De Bilt MN = + Mekaniomuis MN = +78-6m. - Parls M
4-89-4m. Monoalieri MN = 481:3m. La Paz PR,= +23m.103.
Coimbra L = +83-Tm. San Fernando MN = +94-4m.
May 7d. s also at Oh. (Colombo), 2h. Ithwa.), 3h. Mizusawa, %h&
i)Batavia), 5h. ('l‘oronto). 6h. ( anila, and A elalde), 8 (
b, (De Bilt and Maaila), o Weronto v’ieto
Ba.tavh). lh. (Harvard Edinburgh)

an )s
s&ka‘ d T , 20h. Cheltanhmn d &)e Bilt), 211:.
20010 0), Z?ﬁ%MnFemg:yg)) ¢ m
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May 8d. 10h. 7m. 30s. Epicentre 219-28. 172°-5W. (as on 1919 May 6d. 4h.).

A=-924, B=—-122, C="--362; D=--130, E=+-991;
G=+:359, H=+'047, K= —-932.

A Az P. O-C. 8. 0-C. L. M.
° ° m. s. 8. m. 8 8. m. m.
Apia 7-4 6 156 + 4 — _— — 4-3
1S\gd‘uey 344 240 8 0 ?PR, — — 152 204
elbourne 402 235 14 O 78 (14 0) -—10 (19:5) 275
Honolulu 448 19 14 24 78 (14 24) —48 e 225 275
Adelaide 44-8 24 —_ — 22 54 L (22-9) 291
Perth 639 24 —_ — —_ —  33-2 —_—
anile 745 292 e12 27 441 —_ —_ - —_—
Victoria 823 3 — — — — 40-1 450
Cipolletti 87-3 13 44 54 L —_ — (44°9) 540
La Paz 96-8 11 —_ — — — 487 56-8
Chicago 100-3 4 12 0 ? 24 50 —69 515 —
Toronto 1066 4 — . — — — '555 612
Colombo 108-8 269 73 30 ?L — — (73:5) i
ttawa 109-5 4 — —_ — 575 ——
Edinburgh 1445 1 41 30 SR, _— — — 810
Eskdalemuir 1450 1 — — 40 30 7SR, — —
Bidston 146-8 11 77 54 L 83 48 ? (17-9) 98-5
Hamburg 1476 357 e 20 6 [+14] —_ — €795 915
De Bilt E. 1491 2 €20 11 [+17]e 42 47 ISR, e 815 894
Paris 152-1 e 20 30 [+31] — — e80:5 875
Vienna 152-1 347 20 21 [+22]) — _— — —_
Strasbourg 152-7 358 5 28 ? —_— — — —_
Helwan 156-9 297 25 30 PR, —_— —_ —_ —
Rocca di Papa 159-0 349 20 30 [+23‘] — — — 375
San Fernando 1607 35 87 30 — — (87-5) 123-0
Additional records Apia 1= 42m.30s, dney gives P=10h. 5m.308.,
assumed to be 10m. in error. Melbom'ne gi ves S as P and records S =
+19m.30s. Honolulu glvos S as P and records i8 = +18m.128.  Adelaide
gives L as S and records SR, = +25m.14s., L = +27-3m. Chi 0o L=
+70-5m. Toronto E? =+43m.0s8., eL = +57-3m. MN =
+89-5m. ¢ Bilt eE = +44m.11s., eLN +79-5m., MN +81 -5m.

San Fernando MN +117-5m.

May 8d. Records also at 5h. (De Bilt, Simla, Honolulu, Taihoku, and Manila),
6h. (Taihoku, Calcutta, and De Bilt), Th. (Zi-ka wei), 8h. (Andalgala),
9h. (Apia), 18h. (Honolulu, Calcutta, Syd.ney, and Melbourne), 19h.

». Honolulu, Melbourne, Sydney (2), Perth, Helwan, Ascension,
and De Bilt), 21!1. (Ottawa, Toronto, Chicago, Viotoria, and Berkeley).

May 9d. Records at 1h, (Melbourne, é)oi ia), . 2h. (De Bilt)
-ka-wei and Tajhoku), o (nelwan), i (Colmbra), 1 and

h. (Zi
19h. (Helwan), 21h. (Paris and Athens), 22h. and 23h. (La ).

May 104. L5h. E{n. l)sss Epioentre close to Nagasaki, wl'dch gives P =5h.15m.0s.,

o

A P. 0~-C. L. M.
° m. 8. 8. m. m.
Osaka 4-8 1 43 +29 29 - 50
Zi-ka-wel 72 — — e38 —_

Osaka gives MN = +4-6m.

May 10d. Reocords also at Oh. (Sa.n Femmdo), 2h. (Helwa.n), 6!1. (Azoree), 10h.

i"l'&ogzz ,, 13h. (Manila an

Eskdalemuir, and Helwa.n),

May 11d.  Records at 4h. (San Fema.ndo 5h.

7h, (De Bilt and Algiers

(Helwan), 13h. (Manila and Tokyo),

May 12d. _Records st
(Helwan),
sion), 20

(R
lih. (Taiho

1911. (Heiw&n),

wa),

18h, (De Bilt,

21h. (Sa.n Fernando). .

dai Papa. and Koda.lkansl).

h. (San Fernando), 3h. (Mizusawa), 4h.
11h. (Apia. and Bidston), 14h. and 15h. (Apia), 1
(MeIbourne), 21h. (Lick and Ber

keley).

pia and Chicago), 1
ku), 19h. (Asoension)

%Apia). Bh.
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May 13d. Records at 6h. (Batavia), 14h. (Manila), 23h. (San Fernando).

May 14d. Records at 3h. (Apia), 4h. (Victoria, Toronto, and Chicago), 5h. (De
Bilt and Helwan), 12h. (Osaka and Helwan), 15h. (Mizusawa), 19h.
(Ascension), 21h. (Batavia).

May 15d. Records at 0h. (San Fernando), 5h. (Rocca di Papa), 6h. (Manila.;,
12h. (Helwan), 19h. (Tortosa and Barcelona), 20h. (Lick), 22h. (Cipo:
letti), 23h. (Apia).

May 16d. 1h. Om. 0s. Epicentre 21°-0N. 127°-0E. (as on 1915 July 2d.). '
A=—:562, B=+-746, C=+-358; D=+4799, E=+602;
. G =—216, H= 1-286, K = —-934.

Manila and the residuals generaz‘l!iy suggst an addition of +10s. to T, and a deep
focus, but the evidence is inadequate to justity introducing any correction.

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

o ° m. s. 8. m. 8. 8. m. - m.
Taihoku 6-4 310 150 +12 — — 37 39
Manila 86 223 e213 + 3 351 — 2 4-3 6-0
Zi-ka-wei 11-4 335 —_— — e4 55 -9 —_ —
Osaka 156 27 349 4 2 — — — 169
Colombo 477 260 15 0 S (15 0) —50 —
Honolulu 692 T4 e 24 54 1 — — €380 425
Helwan 84-4 300 23 0 S (23 0) -—12 — —
Hamburg 88-0 328 — — 23 0 —52 430 470
De Bilt 91-1 328 — — e24 15 —10 e 420 498
Uccle 924 327 — — — — e 450 —
Edinburgh 924 335 30 0 ISR, — — — 515
Rocca di Papa 928 316 13 6 —25 (e 18 42) PR, e¢187 396
Bidston 94-1 333 29-36 ¢ 38 42 L (38'7) 514
Oxford 94:4 330 — — — — — 526
Paris 94:5 327 — — — — e 480 —
Shide 95-1 330 —_ —_ — — — 526
Coimbra 106-1 325 —_ — — — €515 —_

Additional records : Osaka gives MN = 414 -Tm. Helwan PN = 4+ 30m.0s.
(*SR,). De Bilt eSR;N = +30m.19s., eSR,E = +30m.33s., ¢ = +3Tm.14s.

May 16d. 11h. 44m. 20s. Epicentre 45°:0N. 135°-0E. (as was adopted for the
revised determination of the earthquake on 1918 Jan. 30d. in the appendix to
that year).

A=-—:500, B=+-500, C=+-707; D=+4-707, E=+-707;
=—-500, H=+-500, K = —-707.

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

. ° ° m. 8. S. m. s. 8. m. m.

Mizusawa E. 74 220 140 —3 313 -8 — —
T 74 220 158 +8 314 -7 — @

Tokyo 100 157 38 455 340 —49 — @ —
Osaka 103 178 — — 440 +3 58. 66
Kobe 103 119 . — — 447 410 61 65
Zi-ka-wel 174 282 —  — e7 .3 —2 — —

Additional records :  Tokyo P may be a minute wrong. Osaka gives MN =
‘=+8~4m. Kobe MN = +6-6m. & st

* May 16d. 21h. 1m. 35s. Epicentre 24°-0N. 123°-0E.
A= ~—-498, B=+-766, C= 1 -407. .
A P. O-C. 8. 0 ~C, L. M.

o m. 8. 8. m. s, 8. m m.
Taihoku 1-7 02 -3 - — 05 - 06
Hokoto 32 —_ — 1 22 -6 1-9 2-3
Zi-ka-wei 7-3 — — ©248 -39 — —_

9-6 e4 25 18 (e425) +17 — —
De Bilt 867 . — — —_— — 4 497

e

De Bilt gives also MN = 4 49-6m. ) "
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May 16d. Records also at Oh. (San Fernando and Strasbourg), 3h. (Colombo),
v 10h. (Eddhslburgh), 14h. ((Apia,), 18h. (Pompeii), 22h. “rﬁelwan and Lick).

May 17d. Records at Oh. (Batavia), 6h. (Ithaca), 10h. (Tokyo and, Bidston).'
13h. (Rocca di Papa), 23h. (Cipolletti).

May 18d. 10h. 23m. 56s. Epicentre 56°0N. 136°-0W.

T A=-—-402, B——389 C = 1829 ; D=-—-695, E=+-T19;
G= , H=—576, K= —559.

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

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

Sitka E. 1.1 19 018 + 1 — —_— e 0-9

. 1-1 19 0 30 78 0 30) -1 — 1-0

Victoria 10-8 129 4 51 28 451) +1 54 6:3

. 108 129 4 48 7S (4 48) — 2 55 65

Berkeley 20-3 148 — — — — e10°6 -_

Chi 339 93 13 4 1S (13 4)  +25 (164) —=

Honofulu 38-3 214 — - — — 166 171

Ithaca 39-7 84 e19 44 L e — (e 19°7) —_

No! eld 40-7 79 — _ _— — e19-6 _

Donbhene o2 s -t L —  — HY —

De Bﬂ(?mu 673 25 — — e1952 -2 37-1 388

Chioa%o gives S as P and L as S; also L? = +20-1m. De Bilt gives MN =
+43-6m.

May 18d. 10h. 38m. 0s. Epicentre 24°-ON. 87°-0W.
A=+‘048,B=—912 C = +-407 =-999, E=—052;
G =031, He — 406, K= — 914,

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

. ° B m. s. 8. m. s. 8. m. m.

Cheltenham E. 170 28 —_ — 716 - 2 — 76

N. 170 28 — — 712 -6 — 80

Georgetown 17-1 27 e3 5 -—61 715 -5 e92 —

ashi n 171 27 e4 10 + 4 77 -13 9-2 _

Ann Arbor N. 185 8 424 +1 648 —63 104 —_

Harvard E 226 32 e4 55 —17 — — 8-4 —

226 32 e519 + 7 —_— —_ 7-6 —_

Harvard LEf? =

Addl’il;igna.l reeord.s Ann Arbor gives PE = +4m.12s.

May 18d.. Records a.lso at Oh. (San Fernando), Sh, (La Paz), 7 (Ma.n!lu
(Harvard), 9h. (Washington oano, an Sitka), 12h. (Toronto), 1,3h
gelwan 14h. (Azores), ﬁlil. (A % ), San_ Fernando Rocea di

pa), 22h. (De Bilt and Chicago), 3h. (Apia, Eskdalem ui’r and Helwan).

May 19d. 3h. 55m. 54s. Epicentre 19°-0N. 144°-0E. (as on 1918 June 21d.).
A=—785.B==+ 566, C=+-326 D= +588,E +809.

G=-—-263 H=+: 151, K = = '046. ,
A Az, P, O-C. 8. 0 -C. L. M.
o s M. B8 8 m. 8. 8. m.
'l':}kyf 17-1 348 41 +10 714 -6 — | —
O 174 336 4 8 — — —_ 79 89
T ) ‘21-6 - 200 9 4 18 o 4 +7 —_ —_
225 262 e5 12 + — .
Zi-ka;wei 237 305 e534 + 9 —_ _— —-— -—
Honolulu 541 78 e23 18 ? — — 20-1 329
Victoria 776 43 — — —_ — 369 458
Helwan 989 306 66 6 ‘L — — (66-1) —
De B 100-4 335 _ — © 26 42 +42 e 481 56-4
Eskd&lemnir 100-6 342 — — —_ -— 481 —
Bidston 02-2 340 40 18 ? 51 6 ‘L (61-1) 58-8
102-7 37 — —_— —_ — e 40'6 _—
Teron 108 8 - 30 — by —_ — - 857 —
La Paz 1493 90 19 28 [-27] —_ -— -_— -
Addm%na.l records: Osaka gives MN = 4.9-9m. ' Helwm PN = +65m.6s.
=+0 “Tm. Eskdalemuir gives its record as on 18d.

Chicago L = 4+51-6m. and +59-1m.



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.

65

May 194. Records also at 8h. (La Paz), 10h. (Tokyo), 12h. (La Paz and Taihoku
(2) ), 18h. (Helwan), 23h. (Victoria).

May 20d. 4h. 20m. 12s. Epicentre 40°-5N. 122°-0W.

= —:403, B=—-645, C=+649; D= —-848, E=+'5630;
G = —-344, H= ~551, K=—"760, .

(See Note at end.)

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

° ° m. s. 8. m. 8. 8. m. m.

Berkeley B. 2-6 186 —_ —_ — — o245 50
, o N. 2:6 186 — —_ — e27 60
Lick 31 174—e1 12 —121 —_ — _— —
Victoria 8-0 354 23 -—38 — — 2-4 34
80 354 — — — — 2:3 ' 34

Sitka E. 18-7 337 6 48 S (6 48)  —67 e78 , —
cagg 258 76 611 +25 11 0 +42 143 —
Ann Arbor E. 285 74 — — — — 171 178
Toronto 3144 70 9 0 PR, — — 185 219
Ottawa 335 65 659 -— 12 45 +13  17-3 —_
Ithaca 337 71 — — al9 5 L 20-0 —_
Georgetown 342 79 e7 3 — 4 e1231 ~12 e 20-8 —
ag] n 342 79 658 — 9 —_ — 2014  —
Cheltenham 344 79 1633 ? — 208 —
Honolulu 360 250 13 24 1 +14 — _
Northfield 361 66 — — ©158 —
Harvard E. 376 70 116 37 S 7 e22:3 252
376 70 116 47 t e223 248

Edinburgh 706 31 24 48 — —  42-8
Eskdalemuir 71-0 31 — - 8 338 —
Bidston 7244 33 21 0 + 5 — 404
Kew 750 33 —_ — — 438
Shide 752 35 —_— —_— — — gs‘o
De Bilt 767 30 —_ — e21 44 -~ 1 e358 9-0
Hamburg 77-3 21 — —_ —_ — 368 §5'8
Uccle 774 30 —_ —_— — —_— _— 9-8
aris 782 35 _— — e2159 — 3 3388 478
Coimbra 79-3 45 —_ —_ —_ — €399 —_—
Strasbourg 80-5 32 —_ —_ -_— — 424 —_—
San Fernando 831 47 47 48 L — (47-8) —
Rocca di Papa 881 31 21 48 1S (21 48) —125 e50:2 558

Additional records : Chicago gives L = +15-8m,, Ty =4h.20m.19s. Toronto
eL = +21-5m., Ottawa gives many _other L’s, also T,=4h.19m.54s.
Georgetown eN = +11m.48s. Harvard eN.= +21m,24s., To =4h.31m.11s.
Eskdalemuir eN = +25m,2s., L=+39-8m. '~ De Bilt eN=+30m.31s.,
eE = +30m.35s., MN = +44-0m. Strasbourg L = +45-4m.

May 20d. 4h. The above solution is about the best that can be given on the
hypothesis of a single shock, but has many obyious defects. The Lick record
for P is earlier than T,: the determination of T, suits Chicago and George-
town, but not Ottawa, and_there are no other records of both S and P: The
epicentre should & ntly be nearer Washingtoxt; and Chicago, azimuth
78°, and also nearer Honolulu, azimuth 250°: and the same may be said of
agzitaths 180° and 350°. This last defect could be remedied by the
_hypothesis of a deep focus, but we have no evidence from antipodal stat-ions..

But further it seems probable that there was a second shoek ahout
4h.31m.11s., a8 sugglested by Harvard (in the Notes). - If the De Bilt observa-
tion (given in the Notes) eN = +30m.31s. may be taken as 8, we have.-

P. s-P. A Te
: ) m 8 - mS. ° m. 8.
Harvard 416 317 3 31 188 +12 10 -
De Bilt +21 44 8 47 66-2 +10 51
The accordance is none too good, but may perhaps be accepped as evidence
of a second shock about 11min. later than tﬁrﬂrst, say at 19°-ON, 70°-0W.,
as on 1917 July 13d. 5h.  This would work out for the stgtions which possibly

record this later shook, a8 follows :(— _

[
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May 20d. 4h. 31m. 5s. At 19°-0N. 70°-0W. (as on 1917 July 13d. 5h.).
© A=+-323, B=—889, C=+-326.

A P. 0o-C. 8. 0 -C. M. M.

° m. s. 8. m. 8. 8. m. m.

Cheltenham 20-6 540 +5 — 9-9 —
Harvard 23-4 i5 44 +23 915 —18 ell4 14-3
Bidston 61-2 10 7 -1 —_ — —
Eskdalemuir 61-3 9 37 —44 — — 229 —
burgh 61-4 13 55 PR, — — — 21-9

ar 644 ell 6 +25 — — 279 369
De Bilt 661 e1051 ~1 19 38 0 e24-9 282

May 20d. Records also at Oh. (Tokyo, San Fernando, Ootomari, and Helwan),
4h. (La Paz), 6h. (Helwan), 10h. (Helwan), 12h. (Bidaton), 17h. (Simla),
19h. (San Fernando).

May 21d. Records at Oh. (Mizusawa), 1h. (San Fernando), 4h. (Manila), 5h.
(Athens), 11h. (Taihoku), 17h. (La Paz), 18h. and 19h. (Helwan), 22h.
(Lick), 23h. (Batavia and Manila).

May 22d. 11h. 52m. 36s, Epicentre 52°-0N. 178°-0W. (as on 1918 Dec. 9d.).

A = ~-615, B==--021 C=+-788; D~-035 E= +999
G = —-788, H=—-028, K = — 616

A Az. P. O-C. S. 0~-C. L. M.
° . m. 8. 8. m. 8. 8. m. . m.
Honolulu 344 146 €12 6 ?S (e 12 6) —40 e15-8 17-3
Victoria 344 76 — (12 18) -28 12:3 14-8
Osaka, 37-2 261 7 22 —10 —_ — 20-8
Berkeley 40-8 90 — — —_ — e159 _
-ka-wei 48-2 271 e8 45 0 —_ —_ — _—
Chicago 585 62 1011 + 9 18 10 + &5 281 _—
Ann Arbor 50-2 59 — —_— —_— — 374 _—
ila 0-8 259 e10 24 + 6 — — S e
Toronto 615 & — — (18 42) 0 e36:5 42-8
Qttawa 620 51 102 + 1 18 — 5 294 —
Northfield 64-4 50 -— — 037 24 L 409 _—
‘Washington 66-1 58 1050 — 2 1928 —10 e 322 —
Georgetown 61 58 el0 44 — 8 1925 —13 375 —
arvar 65 50 10 34 —21 19 43 - 1 337 —
Edinburgh 2 3 20 24 18 (20 24) —26 — —
Eskdalemuir 2- 3ell 2 —-31e21 5 + 9 394 —
Hamburg 4.2 355 12 24 +41 _ — 374 454
Bidston 74 - 2 342 1% — — — 399
De Bilt E. 15-8 357 — _— — — e384 450
N 58 357 ‘1155 + 1 - 21 44 + 9 e874 526
Kew. 65 2 _— _— — —_ — 604
Ucole 71 858 €12 0 — 2 e21 54 + 4 — 534
Vienna 9-0 350 12 13 0 22 54 +42 043'4 474
g g-' 0 —_ — 02223 + 9 434 474
Mot ST HISHQ fpoES 3 M on
opa ape . e - — — o &2 8
T 8T 1 1244 -—-16 2317 -—26 378 593
Coimbra 7. 8 — — ©30 24 ? 494 —
Kod! 30-7 200 63 42 L — —  (53-7) —_
)1-2 369 — @ — e23 54 . -3% — —
San Fernando 91 - 6 55 54 L — — (55-9) 1724
-Colombo p1-9 . - 55 2¢ 3L — — (654 —
Helwan . - .- 94 336 26 24 1S (26 24) +8 —
LaPaz . - 1151 89, — = — —_ — 748 —
Additional records: Osaka g-lves MN = +23- 2 Chicago LE = +51-9m.,
T =11h.52m.5 2a. Toronto S i8 given as L, also L = +32 Om. Ottawa
vee four other L’s and 'l’.=llh 52m.48s. Washington L = +37-9m.
town PN = +10m.42s. Harvard LE=+37-5m. and -+40-6m.
Esk alemuir eEK = +16m.34s., eN = -~16m.38s., iN = +21m.7s. De Bilt
s}}a - ;nﬁm.ss 'r._uh.ézm.ws. Parls MN = +554m.  Helwan
= 48,

ey 10, Bosin o g A ket ST 3l
&), He! s
Fernando), 23h. (He ka (2),

s
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May 23d. 3h. 7m. 358. Epicentre 8°-28. 79°-3W.

A=+-184, B=—-973, C=—-143; D=~—-983, E=~—"-186;
G =—-0%6, H=+-140, K = —-990. .

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

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

La Paz 13-7 128 13 22 0 6 1 0 70 8-9
Andalgala N. 22-9 149 13 37 L — —_ 17-5 18-2
Pilar E. 275 151 — — (10 25) —25 104 180
Vieques 297 27 10 35 S (10 35) —54 — —
Cipolletti 32-3 164 10 55 8 (10 55) —78 140 22-1
Toronto 51-9 0 — — —_ — 260 326
Ottawa 537 ig 28 —63 117 17 + 2 e 244 —
Coimbra 81-1 8 el2 8 -—18 22 32 — 4 e384 —
Honolulu 82-7 294 e 32 13 — — €394 445
Bidston 88:6 38 24 1 IR} (24 1) + 2 (319 407
Eskdalemuir 890 35 — — 23 25 —38 — —
Barcelona 891 49 — o —_ — ¢ 495 —_
Edinburgh 892 35 16 25 1IPR, — — — —_
Oxford 89-2 39 119 5 ? i23 2 -39 — —
De Bilt E. 931 40 —_ — e 23 55 —51 0454 534
931 40 — — © 24 —18 e44-4 53°7

Moncalieri 93-7 46 e 17 11 PR, 25 51 +58 42-1 —
Hamburg 96-3 37 —_ —_ — — e474 554
Rocca di P: 970 50 — — — —_ — 496
Helwan 1120 61 26 25 1S (26 25) —81 — —
Colombo 1593 92 89 25 1L —_ —_ (89-4) 99-4

Additional records: La Quiaca A =19°'1 Az =138° gives L=11-0m., M=
+50-2m, What is the error in the time ? Ottawa L = 437-4m.
Helwan PN = +30m.25s.

May 23d. 6h. 10m. 38s. Epicentre 30°:0N. 71°-0E. (as on 1918 Nov. 29d.).

A=+-282, B=+819, C=+-500; D=+:946, E=—-326;
G=+'163, H=+-473, K= —-866.

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

° ° m. s. 8. m. 8. 8. m. m,

Simla 55 16 122 -3 2 22 -9 — 42
Dehra Dun 6-0 85 2 42 78 (2 42) - 2 — —_—
Bombay 112 171 136 =171 6 11 L (6-2) —
Calcutta E. 173 112 4 34 +25 8 34 +69 10-2 —_—
N. 17-3 112 428 +19 8 4 +39 9-7 —

Kodaikanal 207 161  — —_— - — 107 150
Colombo 24-5 158 11 22 ? 13 28 $ 13-8 16-1
Lemberg 402 313 e9 34 PR, — — 220 297
Zi-ka-wei 430 75 e8 30 +12 —_— —_ —  26-2
Taihoku 44-8 83 20 22 ?IL —_ —  (20-4) —_
Vienna 450 311 1834 + 1 15 24 + 9 279 359
Pompeii 46-5 299 849 + 5 — — — —
Pola 46-7. 307 —_ — e15 28 -9 291 336
Rocoa di Papa 478 301 e919 426 el5 41 -~10 e 273 345
Manila 48§ 98 e9 50 +54 —_ _ — —
Hamburg 494 319 e9 8 + 5 — — e 244 315
Strasbourg 508 310 e10 2 -+50 — — © 294 —
Moncalieri 51-1 306 11 49 PR, 1631 -1 268 324
De Bilt E. 522 315 _— — e16 52 + 6 e274 355
N. 522 315 —_ — o 16 48 + 2 e264 gl-%

Ueccle 528 314 — — e1l7 22  +28 — 7-4
Osaka 53- 68 e9 5 -—26 — — — 345
Paris 54-2 311 — — ©23 11 SR, 324 364
Barcelona 556 303 —_— — e17 % —~28 €882 444
Oxtord 56-3 311 93 -—-12 17 4 + 8 310 401
8| 564 315 1743 18 (1743) + 4 328 392
Edinburgh 56-9 320 13 52 tPR, —_— —_ — 394
0! g ) 56-9 303 952 + 1 17 47 + 2 356 —_
Eskdalemuir 570 319 e10 12 +20 e19 40 +114 284 —
B n 571 3¥7 16 22 1S 22 28 ISR, — . 33-4
ando 63-2 299 37 22 L —_ — (37-4) 444
Coimbra 63-7 304 —_ —_ — — 0320 —
Melbourne 96-8 132 — —_, — — 069-3 64-9
Victoria 100-6 55 45 1L —_ —_ (ﬂg' ) 671
Toronto 101-5 340 — — — — 580 614
cago ’ 1056 345 —_ —_— - — 0489 —
La Paz 140-4 281 —_ — —_ 685 1712-8

Additional records: Zi-ka-wel gives MN = +25-2m. Pola MN = +31-3m.
Rocca di Papa L = +30-4m. Bamb%MN = +310m., MZ = +33-1m.
Moncalieri MN = +34-Tm. Osaka = +32-3m. Paris MN =
+32-4m. Eskdalemuir LN = +33-4m. Coimbra L = +42-4m:

‘
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May 23d. 18h. 8m. 40s. Epicentre 30°-0N. 71°-0E. (as at 6h.).

.

N A Az P.
° ° m. 8
Simla 55 76 el 20
Bombay 11-2 171 2 53
- Calcutta E 17-3 112 7 44
Helwan 34-2 280 20 20
Hamburg 49-4 319 —_
De Bilt 52-2 315 —

Calcutta gives SN = +9m.20s. (?L).

May 23d. Records also at Oh. (Moncalieri, Eskdalemuir,
(Rocca di Papa), 6h. (Taihoku- (2f

%Ma.nila, Mizusawa, and Tokyo),

3

),
h.
0h. (La Paz), 23h. (San Fernando).

-C.
8.
-5
+ 6
78
L

A

S

Pl el
&

8h. (Vienna),

A=+-282, B=+-819, C=+ 500,
0]

w
(=]

RREINED

. o0

B

+

Br

WIS W '
ol |

LR T~
P

and Edinburgh), 2h.
10h. (Taihoku), 12h.
and 15h. (La Paz), 19h. (Manila),

May 24d. Records at 3h. (La Paz), 4h. (Algiers), 5h. (Manila), 9h. (Helwan, La

Paz, and Taihoku), 10h. (Apia), 14h. (San Fernando),
and Ascension), 23h. (Mizusawa).

May 25d. Records
and

San Fernando), 22h. (La Paz and Manila).

May 26d.

May 27d. 10h. 34m. 20s.

A=+-649, B= 1461, C=+-605;

A Az, . P
° ° m. 8.
Helwan 8-1 206 3 40
Athens E. 9-3 278 e219
9-3 278 —
Lemberg 150 331 e3 40
Budapest 158 316 e3 34
Pompeii 16-5 288 3 54
Vienna 17-7 314 i4 15
ola 178 302 e4 14
Rocea di Papa 180 292 i4 16
Moncalieri 221 299 i5 20
Zurich 221 306 e5 2
Strasbourg 230 308 5 20
Hamburg 240 321 e 34
De Bilt E. 258 315 eb 38
’ N. ag-s 315 —
Tortosa 27-1 289 6 12
Kew ' 28-8 311 —
-Shide _ 292 309  —
Oxford 29-5 311 6 20
Eskdalemuir 319 317 —
Edinburgh 31-8 318 11 40
San Fernando 330 282 21 40

Additional records : Pola gives MN = +10-5m. .
urich e = +1m.46s.
time—1h. east of Greenwich.

Te =10h.35m.4s. Z
apperently in Central European

Records at 3h. (Batavia), 6h. (Rocca di Pa]i
(Bidston and Manila), 16h. (Manila), 17h. (Helwan), 19h.

Epicentre 37°-2N. 35°-4E.

19h. (Mizusawa
at 11h. and 14h. (Manila), 18h. l(?:scension), 21h. (La Paz

a), 13h. (La Paz), 14h.

(Pompeii).

D=+:579, E=—815;
G =+-493, H=+-350, K =—"'796.

0-C.
8

+97
e

—
NS TCE YT

P+ 1L+ +
-

+
ool 18] comeom

- 18
L

S. 0~C. L. M.
m. s. 8. m. m.
— — 5-2 5-84
419 + 9 4-8 5-6
e6 46 +24 91 10-8
10 14 L (10-2) —
i740 4+ 7 — 1440
e734 —2 e 96 118
e7 49 + 9 e10-3 —
i9 1. -6 132 ‘156
93 +5 122 —
—_— — e13:7 167
e959 -—19 133 191
— — . 14:3 174
10 22 —-21 119 184
— — — 197
—_ — — 212
— — 136 179
J— — 157 —
(11 40) -25 — 212
—_ o= (217) 227
Moncalieri MN = 4-15-4m.
Tortosa gives its record
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May 27d. 17h, 27m. 3s. Epicentre 54°-0N. 161°-0E.

.A—-'556,B—-+ 191, C=+-809 ;. D= +328, E=+046;
G =—-765, H=+263, K =—"588.

The e gioentre 54°-5N. 164°-0E., used on 1917 Jan. 30, would suit the European
Stations, but not Mizusawa or Zi-ka-wei.

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

° o m. 8. s. m. s. 8. m. m.

Mizusawa, E. 20-1 230 4 42 0 324 - — —
Zi-ka-wei 36-2 248 . — — (e 12 48) -—25 e 128 —
Honolulu 449 120 e13 21 ?S e 18 45 R, e 224 270
Manila . 503 234 e9 35 +26 — — —_ —
Chicago 67-7 —_— — e 1 +23 38 —_—
Edinburgh 69-4 351 19 57 S (19 57) -—22 — 364
Toronto 696 42 — — — 366 41-4
Hamburg 69-8 342 i1l 16 0 — — ©350 430
Eskda.lemuir - 699 351 1117 + 1 20 25 0 350 —
e Bilt 720 346 1131 + 1 20 52 + 2 e350 ' 428
Kew 734 350 —_ —_ —_— — — 5§20
Uccle 73-4 347 — — — — €400 —
Vienna 73-5 338 — — — — 460 —
Strasbourg 75-0 344 11 57 + 8 -— — — —
Kodaikanal - 78-0 272 48 33 L — —  (48-6) —
Moncalieri 784 342 —_ — ¢ 31 20 ? 41-6 —
Colombo 79-2 269 50 57 L — — (51-0) 540
Rocca di Papa 805 339 e 12 22 0 24 23 +114 e42:8 53-8
805 339 e1219 — 3 — — — 12-8

Pompeii 810 335 1221 — 4 — —_ — —
Tortosa 837 347 1236 — 4 23 1 — 5 447 521

. Helwan N. 85-6 319 . 22 57 S (22 57) -—29 — —
' Rio Tinto 76 350 5257 L — — (530) 68-0
San Fernando N. 88 9 350 50 57 (L - @ — — (51-0) 620
Additional records : Toro: gives L = +24-4m. (?SR;) De Bilt MN=
+48-9m., T.=17h.27m.l 8. Helwan gives = +24m.57s. San

Fernando PE = +53m.57s.

May 27d. Records also at Oh. (San Fernando and Helwan), lh (Helwan), 18h.
«(Mizusawa), 20h. (Helwan), 22h. (San Fernando).

May 28d. 3h. 3m. 555, Epicentre 53°-5N. 163°-5E.
A=—570, B=+169, C=+:804; .D=+-284, E=+-950;
G=—-111, H= +-238, K = — -595.

This is 8 puzzling case. It is difficult to reconcile the fairly definite mdications
of the Kuropean stations with the absence of any records from China and Japan.

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

o ° m. S. 8. m. 8. 8. . Im. m.

Honolulu 434 123 e18 5 ISR, — — 21-1 261

0 66:9 51 — — — — 36°1 —
Hamburg 70-7 346 e11 20 — — e411 491 °

De Bilt 728 34 11 35 0 2055 —5 e361 427

Strasbourg 75-9 345 11 68 + 4 —_— — — ——

76-4 350 — —_ — — e46:1 51

Moncalieri 79-3 345 — — —_— — 436 _

Colombo 806 271 525 L —_ — (521 —

Rocca di Papa 815 340 e12 18  —10 — —_ — 124

ortosa 84-5 349 12 38 — 23 5 -9 471 57-8

Helwan 87-2 58 5 L — —  (68'1) -—

De Bilt gives also MN = +48-8m., T, =3h.4m.98 .
May 28d. 5h. 39m. 22s. Epioentre 37°-0N. 20°-5E. (as on 1918 July 5d.).

A=+748, B=+-280, C=+-602; D =+-350, E=—-937;
G = +564, H=+ 201, K=—-799,

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

° ° m. 8. 8. m. 8. 8. m. m.
\thens 28 69 o044 0 117 0 14 16
_Pompeli - 59 311 133 +1 332 44 @G -~
mdipapa T8 31 18 ma0t T T— - T— 44
Helwa, 116 125 1238 ¢ = - Z =
Monaliorl 184 314 — —_ = — o83 —
De Bilt 185 330 — B — — 94 112

De Bilt also gives MN = 4-10-5m.
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May 28d. Records a.lso at 4h. (Helwan), 10h. (Colombo), 1411. (Manila), 1811.
(Li i) ), 18h. (Athens), 2kh. (Ootomari), 22h. (San Ferneando), 2

May 29d. 10h. 59m. 45s. Epicentre 31°-5N. 100°-5E.
A ~—166, B=+-838, C=+-522: D=+-983, E=+-182;

=-+095, H=+514, K= —-853.
A focal height 0:020 above the normal level has been assumed for this earthquake.
Corr.
for
Focus A Az, P. O-C. S. 0-C. L. M.
o ° ° m, s. 8. m. s, s. m. m.
Calcutta E. +04 140 233 33 +1 8 33 . +15 82 104
N. +04 140 233 3 38 +7 6 27 + 8 82 104
Zi-ka-wei +07 17'9 8 e4 16 -8 e7 38 -15 ~ 109
Taihoku +08 196- 104 4 40 -8 — 105
Simla +08 199 275 e9 3 ?8 e9 3 +2% — 13-2
Manila +11 252 127 e5 40 11 10 57 +29 129 150
Bombay +1:3 279 250 11 ?8 (11 5 -15 — 180
Kobe +14 291 4 8 49 +18 - — 178
Osaka +14 293 74 8 47 +12 — — 189
Kodaikanal +14 301 230 12 9 78 12 9 + 9 102  2%8
Colombo +14 312 3224 10 15 — \— S—_ 232
Tokyo +15 327 75 18 3 ?L — — (18-0) —
Batavia +17 382 171 e7 22 -32 — — €202 —
Lemberg +24 581 312 3 33 °?L 32 27 ? (30-6) 346
Helwan B. +24 584 289 19° 9 ?8 19 . 9) +36 — 398
N. +24 584 289 25 15 — — (25°2) 399
Vienna +25 634 314 11 411 16 10 °?PR; 302 368
burg - . +25 654 320 — — e?% 15 ?8R, e342 370
Rocca di Papa = +2'6 681 309 20 13 ?S (o20 13) 21 e388 422
Strasbourg +26 686 315 — — e2 15 ?8R — —
De Bilt e 426 687 320 — — e 42 0 ex2 38
N. +26 ‘687 32 — — e20 43 +1 — 391
Uccle +26 7000 319 - — ed62 392
Moncalieri +26 701 312 e21 0 P8 (e?21 0) + 2 367 434
Edinburgh +2:6 713 325 21 15 7?8 (21 15) + 2 — 42:8
Paris +26 716 318 — — — - 362 —
Eskdalemuir +26 716 325 — — — - 30-2 —
Kew +26 719 321 — — — 48-2
Oxford +26 724 321 14 25 ?PPR, i? 23 -3 - —
Bidston +2:8 725 322 29 21 '?SR, —_ f—_ — . 402
Shide © 426 728 320 21 28 ?8 (21 28) =~ 2 — ' 486
Barcelona +28 753 311 _— — .e30. 15 ?8R;, e406 432
Cojmbra +27 828 315 - — e29 15 ?8R;, ed437 —
+27 828 315 — — ed 45 ? z{“l,, 478
Rio Tinto +2'7 830 311 41 15 ?L | —_ — . (41'2) 542
San Fernando 427 835 310 43 15 ?L — — . (432) 5272
Ottaws +29 1031 358 — —_ — © 552 —
Chicago 429 1064 7 — — - — 592 —
Additional records: Zi-ka-wei gives MN = T. =10h.50m. 508,
nila MN oof 14T T =100 Somcdso . Kobe MK = +17 2 Lem-
berg +33m.93s.  Vienna gives its s its rocord as on 28d. Hamburg gives
its regord one hour too zoon. ape eS = + 28m.22s. Bilt
gi eN = - 38m.20s., eE +28m.805. &SR;) Moncalieri S = 4 28m.33s,
= +43-3m. Oxford 1= +19m. mbn gives ‘& Milne record
111‘1 addltiozn to its usual one. San’' Fernando MN +552m. Chfoago

May 29d. Records also'at 3h. (Manila); 6h: (Toronto), 8h. and 13h. (Taihoku),
18h. (Rio Tinto), 22h. (San Fernando), 23h. (Lick).

May 30d.. Records a Athe , 1 d 14h. ‘Pﬂ ; 15h.
v (Helwan), - lGh. (Osm’.n;)ﬂh. (San Fe dzo%', %gh. (Osd&? »
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May 31d. 16h. 2m. 40s. Ipicentre 33°-2N. 138°-0E.
' A =622, B=+-560, C=+-548.

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

° m. 8. 8, m. 8. 8. m. m.

Osaka 2-6 1 2 421 —_— — — 6-9
Tokyo 2-8 142 458 -— —  (17) —
Mizusawa E. 6-4 128 -—10 244 —11 — -
. . 6-4 226 1S (2 26) —29  (4:0) —_
Zi-ka-wei 142 e3 34 + 5 —. —_ —_ -_
Manila 24-2 528 — 2 — _— —_ —
Hamburg 82-3 —_ —_— — — €503 563
De Bilt 85-3 — — 2311 <11 e473 - 594
Helwan 864 63 20 L —_ —_ (63 *3) -

Additiona.l records : Osaka gives MN = +6-Tm. The Osaka reoord is given as
30d. De Bilt MN = +53-0m. . Helwan PN +60m. 20s,

May 31d. Records also at Oh. (La Paz and Ma,mla,), 5h. (Taihoku), 12h. (Denver),
14h. (Batavia), 21h. (De Bilt), 23h. (Mizusawa and Tokyo).

June 1d. 6h. 51m. 13s. Epicentre 25°-7N. 124°-8E.

A=—:514, B=+740, C=+-434; D=+4-821, E=+"571;
G = —-247, H/=+'356, K=--901.

A depth of focus 0-040 has been assumed.

Corr.

for .
Focus A Az P. O-C. S. 0-C. L. M.
o o N m. S, s. m. s. s. m. m.
Taihoku +07 30 257 0 58 0 — — 14 18
Hokoto +01 52 247 2 1 439 — — 28 30
Zi-ka-wei -01 62 33 el 32 -1 2 33 -13 — 27
Manila -06 117 199 2 49 + 3 — — 52 54
Kobe -08 127 42 2 54 -4 —_ — 55 —
Osaka . —-08 128 43 2 56 -3 — — 54 83
Tokyo -12 182 48 3 40 +1 6 39 + 17 — 78
Mizusawa -15 192 42 4 13 0. 7 39 + 8 — -_
Ootomari -21 253 30 e6 17 458 (9 21) -8 94 —
Batavia -31 364 210 eB8 56 -3 12 19 -10 — 14-3
Colombo —3'7 467 256 8 47 429 -— — — 14-8
Kodaikanal -38 473 261 14 35 ?8 (14 35) -20 161 17-1
Honolulu —-49 698 75 - —_— (19 17) -7 193 206
Vienna -52 823 31 i1z 5 +3 23 23 +98 558 —
Hamburg ~-52 829 328 e12 8 +3 e?22 10 +13 e418 488
De Bilt - B —53 861 328 12 23 -1 22 38 + 3 e458 517
Strasbourg —-53 863 323 12 28 -2 24 21 4106 480 —
urich ~-53 871 321 el2 27 - 2 — — — —
Uccle -53 8712 327 12 27 -3 e22 41 -4 — —
Eskdalemuir —-54 876 333 12 29 -2 22. 49 +1 388 —
Rocca di Papa -54 880 317 12 32 - 2 (e23 47) +54 e238 250
ngon —54 887 32 12 37 -1 - — - —
Bidston -54 889 330 23 47 ?8 (23 47) +44 — 533
Kew —54 890 330 — — —_ — -— 48'8
Moncalieri -54 890 32 13 34 54 % AU +80 423 —
Oxford -54 893 330 12 30 -—-11 i23 6 -2 — —
Paris —54 894 326 e12 39 -3 iU 48 +98 468 —
Shide —-54 900 330 12 39 -7 e2 7 -8 — 545
Rio Tinto -56 1018 322 — — 27 47 ? — 638
Chicago -56 108'5 24 i 3R P8 (124 32 -92 42'8 -
La Paz — 1648 55 119 §7 [-15) @ — — 46'3 —
Additional records : Zi-ka-wei gives MN = +2-9m., T, =6lL61m.305 Manila
MN = +5§-3m. Osaka MN = +9-2m. Chicago see: have: an error

of some 13m.20s. in the tecords De Bilt P, = +13m.215 Sb,== +24m.1 s.,

o=+28m.11s, oN=i3im2ds., Tu—6hslm s, Te =6h

would seem that De Bilt records a.second:shock 2(?. a.bov from
distant Uoole Py = +13m.23s. Eskd emuir PR, 1

=-+15m.5ss., T, =6h.5(m.20s,  Roooa df Papa 81 = 16m 306, (1F D).

Bidston 8 = +31m.17s.. 8% = 4+-36m.50s, Oxford i = 4-24m.46s.

B +2lm.655. ‘Chicago s'lves Ses +ssm.2u. usn.



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.

72

-June 1d. 12h. 46m. 20s. Epicentre 30°-0N. 71°-0E. (as on 1919 May 23d.).

A=+282 B +31 C=+:500; D=+-946, E=—-326:
63 H=+-413, K = —866.

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

o ° m. f. 8. m. s. 8. m. m.
Simla ; 55 76 e2 28 S (e228) -3 _— —
Bombay 11-2 171 442 18 (4 42) -17 — —
Helwan 34-2 280 14 40 L —_ — (14'7) —_
Rocca di Papa ~ 47-8 301 8 36 —17 — — —_ 9-8
Hamburg 494 319 e9 22 +19 —_ —_ —_— —_
Strasbourg - 50-8 310 9 34 — — —
De Bilt E. 522 315 ell 22? PR. el7 8 +22 e 197 —_
Edinburgh 569 320 16 40 S (16 40) —=65 _ —_

‘De Bilt gives e = +15m.42s.

J\me 1d. Records also at Oh. (San Fernando), 6h. (San Fernando, Kobe, and La

az), 14h. (Batavia and Manila), 15h. (Edinburgh, Helwan, Kodaikanal,

Colonélbo, and Z)i -kd-wei), 18h. (Tokyo), 21h. (La Paz and Rio de Janeiro),
Mizusawa).

June 2d. Records at Oh. (San Fernando), 3h. (Mlzusa,wa.), 5h. (La Paz), 6h.
(Toronto), 7h. (Victoria), 9h. (Rocca di Papa), 23h.. (Rocca di Papa,
, Tokyo, and San Fernando).

June 3d. Th. 24m. 28s. Epicentre 37°-0N. 20°-5E. (as on 1919 May 28d.).
A=+-748, B=+-280, C= +-602.

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

. o m. s. 8. m. 8. 8. m. m.
Athens 28 e040 — 4 e119 + 2 1-4 1-8
Pompeii 59 13 + 3 _ —_ —_ —_
Rocca di Papa 76 els5l — 4 —_ —_— — 3-8
Vienna 116 e5 2 S (e5 2) — 17 (663) —
gamburg 181 —_ _ —_ — e85 125

Bilt 185 _— — —_ — e98 . -
Athens gives iP=+0m.47s., PR,N=+41m.16s., MN = +1-6m. Vienna

gives Sas Pand L as 8.

Junpe 3d. Reoords also at Oh. (Athe £ 1h. (Sa.n Fern&ndo), 4h. (De Bilt;- Athens,
and” Rocca di a Paz), az and Helwan), 14h.
(Bidston and usa.wa.), 17h. (La az), 18 (Rlo Tinto), 20h. (Apia),

21h. (Edinburgh:and Strasbourg).

June 4d. Records at Oh. (San Femando), 1h. (Helwan, Simla, and Ca.lcutta.),
4h. and 5h. (La:Paz), Th. (Zurich and Chur), 8h. (A ia), 9h.
Helwan, and Chicago), 10h. (Helwan), 11h. and 1 (Mani ), 21h.
(Rocoa di Papa):

June 5d.. Records at Oh. (San Fernando), (Manila and Batavia), 3h.-and 8h.
(Helwan), 9h. (Sydney), llh. ldston). 15h. (Taihoku), 17h. (Mamln
and Batavia), 19h. (Helwan), 22h. (Berkeley).

June 6d. Records at 4b. (Helwan), 10h. (Edinburgh), llh. (Batavia), 13h.
(Osaka and Kobe), 18h. (Rio Tinto (2) ).

June 7d. 23h. 6m. 30s. Epicentre 26° 0N. 143°-0E. (as on 1919 May 1d.).
A=—'T18, B=+-541, C= +-438.

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

° m. 8. 8. m. 8. 8. m. m.

Tokyo 100 230 +8 420 -5 — 69
0 109 231 -12 = = &6
Mizusawa E. 132 23 —41 3 50 —119 — —_
N 138 341 -35 384 -15 — —

- wel 18 43 +1 348 R e —
Kl M o -_ 0 —

De Bilt. 937 — - = o485 604

' Ac}ﬁi‘t.lonal records : Osaka gives MN = +6-8m. - De Bilt MN=+61-6m.
records may refer to a local shock.
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June 7d. Records also at Oh. (San Fernando, Taihoku, Kobe, and Osaka), 6h.
(Manila), 8h. (Taihoku, Manila, and Mizusawa), Sh. 1Mizusawa), 10h.
(Mizusawa_and Tokyo), 11h. (Batavia,) 14h. (Kod al (2)), 15h.
(Rocea di Papa and Kodaikanal), 20h. (Batavia), 22h. (Rocca di Papa).

June 8d. 23h. 14m. 15s. Epicentre 34°-6N. 140°-7E. (as on 1919 May 4d.).
A=—-637, B=+-521, C= +568.

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

° m. s. 8. m. 8. 8. m. m.

Tokyo 13 e02 + 6 0 33 -3 _— —
Osaka 4-3 —_ — 2 4 + 6 2-8 32
Mizusawa E. 445 123 +13 156 — 8 — —
N. 45 118 +8 158 -6 —  —

Kobe 4-6 2 37 486 —_ _ 30 31
Taihoku 19-2 0 21 ? — _— —_ —_—

Kobe gives MN = +4-1m.

June 8d. Records also at Oh. (San Fernando and Helwan), 8h. (Osaka and
Tokyo), 10h. (Simla), 16h. (Mizusawa, Tokyo, and Osaka), 18h., (Taihoku,
'(I)‘o;kgo)(?), and Zi-ka-wei), 21h, (Lick and Berkeley), 22h. (Mizusawa and

saka).

June 9d. 7h. 13m. 35s. Epicentre 41°-5N. 34°-0E.

A=+621, B=+-419, C= 1663 D=.+‘559, E=-—829:
G = +-549, H=+371, K= —"749,

A Az P. O0-C. S. 0-C. L. M.
° ° m. 8. 8. m. s. 8. m. m.
Athens E. 8.7 248 212 0 4 2 + 6 45 4-9
N. 87 248 - — 4 0 + 4 46 4-8
Lemberg 108 324 1250 + 9 1445 ~—5 57 114
Budapest E. 122 304 231 -31 — — _— —
Vienna 141 304 331 + 4 63 +29 183 113
Pompeli 146 273 3 34 0 6 §5 +33 101 12+4
Rocea di Papa 159 278 e3 50 — 1 8 16 L e10-8 —_
a 159 278 e356 + 5 e636 —17 e84 10-1
Florence 16-8 285 225 —97 555 —18 — 73
18-4 291 429 + 7 —_ — — 117
Zurich 190 297 e4 31 + 2 — —_ —_ —
Monoalieri 19-4 289 436 + 2 8§ 9 -1 108 119
Strasbourg 19-8 300 441 + 2 820 + 1 109 136
Hamburg 201 315 e446 + 4 1833 + 8 e12:3 163
n 20-7 296 45 + 6 850 +12 134 —
arse! 21-1 285 452 — 2 — —_ — —
De Bilt 222 308 . 510 + 3 910 +1 110 161
ccle 2244 305 e5 8 — 2 e913 0 el24 144
Paris . 2382 299 e517 — 2 e931 + 2 134 184
! 23-7 281 5 4 =21 927 -—-11 118 164
giers 243 270 e526 — 5 — — 134 169
Tortosa 251 280 537 —2 955 -—10 12:1 173
Kew 25-3 305 - _ — — — - 164
Oxford . 260 308 546 — 2 1025 + 3 — —
Bidston 27-4 308 9.25 18 (9 25) -—83 (12-1) 184
Eskdalemair 27-8 312 — — (10 45) -—10 10-8 —_—
Rio Tint 312 276 925 18 (9 25) —149 224 —_
San Fernando 3144 273 13 25 L — — (13-4) 224
Simla 359 92 e22 7 L — . — (e 22°1) —_—
Colombo 533 119 29 25 1L —_ (29-4) —
Cape Town 76-8 193 4119 L —_ — (41-3) 513 N
08g0 815 320 —_ - — — o414 —

Additional records: Athens gives IN = +2m.50s., iE=+2m.56s., m,=
+4m.18s., m,; = +4m.24s., m,=+4m.29s., T,=7h.13m.858, Mon
“MN = +11-8m., = Ty =7h.13m.46s. Hamburg - MN = +12-4m., Te=
7h.13m.87s. ~ De 'Bilt i= +5m.16s., MN = +13-6m., Ty=7h.13m.44s.
1P +5m.168., T,=7Th.18m.365.  Parls ePN = +5m.2%s, Te=
7h.13m.34s.  San KFernando MN =+ g

7
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June 9d. 14h. 16m. 10s. Epicentre 39°-5N. 133°-3E.
L= —529, B=+'562, C=+-636.

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

o m. s. 8. -~ m. 8. 8. m. m.

Osaka 5-1 1 19 0 —_ —_ —_ 5-5

Mizusawa  E. 6-1 0 247 + 1 — —_

Y 6-1 1 50 +17 252 +. 6 — —

Tokyo 64 -2 519 L (5:3) 80

La Paz 1505 19 16 [—40] — —_ — —

Osaka gives MN = +9-Tm.
June 9d. 15h. 47m. 15s. , Epicentre 41°-5N. 34°:0E. (as at 7h.).
A=+-621, B=+-419, C=+-663; D=+4-559, E=~—-829;
G=+-549, H=+-371, K = —749.

A Az P, O-C. S. 0 -C. L. M.
o ° m. 8. 8. m. 8. 8. m. m.
Athens 87 248 e2 1 -—11 4 4 4+ 8 4-5 4-8
Lemberg 10-8 324 i4 41 18 441) -9 e71 122
Helwan 118 191 6 45 L —_— —  (6-8) —
Vienna 141 304 i3 25 -— 2 — — 86 : 13-4
Pompeif 146 273 4 29. +55 9 46 L (9-8) —
Rocea di Papa 159 278 i3 25 -—26 —_— —_ — 4-2
Moncalieri 194 289 e4 37 + 8 820 +10 107 150
Strasbourg 2z 19-8 300 434 —-5 —_ — — —
Hamburg 201 315 e6 45 1 —_ — — 11-8
De Bilt 22:2 308 520 +13 —_ — 0128 16-3
Uccle 224 3056 o565 3 -1 —_— — 0138 —
Paris 23-2 299 — — — — 128 16-8

Moncalieri gives MN = +15-2m., T, =15h,47m.14s. De Bilt MN = +15-2m.

June 9d. Records also at Oh. and 4h. (La Paz), 16h. (Apia), 17h. (Helwan), 21h.
(Rocca di Papa).

June 10d. 20h. 9m. 15s. Epicentre 4°:0N. 144°-0E. (as on 1917 June 184d.).

A= —-807, B=+-586, C=+070; D=+-588, E=+-809;
G=—-056, H=+-041, K = —-998,

A Az P. O0-C. S. O—C L. M.

° ° m. 8. 8. , 1. B, - m, /
Manila 25-0 297 — — ©10 2 - 1 —_ _—
Zi-ka-wei 345 325 e4 58 ~131 — —_— — —
Sydney 385 171 745 + 3 — —  11-8 140
elbourne 41-8 178 — — 14 15 -17 166 -17-8
Honohilu 588 67 e21 21 ISR, —_ — 278 348
Victoria 88-8 41 _ = — — 53-8 -60-2
Helwan E. 1074 302 70 45 L —_ — (10-8) —
De Bilt E. 1140 334 —_— — e 47 21 ? e56-8 730
N. 1140 334 _— —_ —_ — @588 727

Toronto 11844 36 —_— — —_— — 486 494 )

Helwan gives PN = 4 71m.45s.
June lOd. (Mizusaws), 1h. (San Pema.ndo), 2h. Mmila;
2 111:3;1 (2) Ihﬁb (Sy ey). 'nr. (Denver). 8h. (La and Taihoku
elwan),

hoku) h Athe: 19h. (San Fer-
nlndo 21h. (Batavia and o dka.na.l), h. (A (pi )n.s), ( e

June 114, Beoords a.t 3h (Roeca. di Psﬂa), 6h. (Helwan), 6h. (La Paz uelbourn
Victoria), dney, Batavia, and De Bilt),
l% Ootomarl), lﬂh. (OS&ka,), 13h. (L& Pag), 14h. (Ma.nﬂa. and Osaka),
San Fernando and Apia).

Juge 124, Records ),mu .mau elbonrne),
1‘“% ﬁ‘; cggugg:nf o (Ooaa, Mfmereea:

BRPRIE).
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Sune 184, M gh, (E% ﬁ(HelwsngaLh K Bldston), 8. ¢ Ao mﬁgg’lhﬁgﬂmﬁg
. & amburg), 22h. (Colombo).

June 14d. Records at 3h. (Athens), Th. (Berkeley), 8h. (Victoria), 21h. (Kobe
and Osaka), 22h. (San Fernando), 23h. (Kobe and Osaka.).

June 15d. 18h. 49m. 48, Epicentre 30°-0N, 71°-0E. (as on June 1d. 12h.).

A=+-282, B=+-819, C=+'500; D=+4-946, E=—'326;
G=+-163, H=+-473, K= —-866.

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

o o M. 8, 8. m. 8. 8. m. m,

Simla 55 76 1232 18 (1232 +1 —_ 37
Bombay 11-2 171 4 48 38 (4 48) ~11 — =
Calcutta 173 112 520 +17 7 2 23 8-8 —
Helwan E. 342 280 12 56 (12 56) +13 — —
Lemberg 40-2 313 8 50 +53 e15 32 +82 — 180
Vienna 450 311 {8 26 7 9 44 107 719
Pompeii 465 299 946 +62 11 30 PR, —_ —
Rocca di Papa  47-8 301 i8 53 0 —_ — —  10-2
Zurich 503 310 e9 7 -— 2 —_ —_ — —_
Strasbourg 2z 50-8 310 9 9 -3 — — — —
Moncalie: 51-1 306 921 + 7 (A7 27T) +55 17+4 —
De Bilt | 52:2 315 918 ~— 3 —_ — e689 1766
Uccle 528 314 e922 - 3 — — —_—
Mizusawa 57-1 60 (10 2) + 9 10 2 24 — —
Honolulu 110-3 47 _ —_ 539 56-2
Addjti\ona.l records : Helwan gives PN = +13m.56s. Lemberg M = +15-9m.
= 4 Vienna PN = +8m.24s.,, SE=+9m.43s. Rocca  di

Pa.pa MN +10-4m. De Bilt e= +20m.2s .y MN = +80-8m.

June 15d. Records also at Oh. (Athens{a 8h, vSHelwan), 10h. (Chicago and Wash-
ington), 11h. (Helwan), d Manila), 16h. (Victoria and
Toronto h. ﬁVictorla), 18h. (Teronto), 19h." (Mizusawa), 20h. (Mnnila

(2) and )Mo

June 164. Records at 5h. (Manila), 15h. (Lick and Ascension), 16h. (Colombo and
Helwan), 22h. (San Femando), 23h. (Apia).

June 17d. Records at 6h. ( Melbourﬁe and La Paz), Th. (Helwan), 13h. (Buta.via
(2) ), 14h. (Batavia), 17h. (Rocca di Papa), 22h. (Lick).

d.  Records at 0h. (Tekyo, Osaka, ilt, Mizusawa, and -ka-wef),
June 18 h, ( lo and%an Fgando), 3h, (He wlatn, Zi-ka-wej, ﬁ: )
mari), 4h. (Ootomari and Mizusawa), 5h. (Pompeii), 6h, (Rooca.

dl Papa. and Helwan), 7h. (Mizusawa), 22h. (San Fernando).

June 19d. Records t 2h. (Denver), 3h. (Batavia), 4h. and 1

(Mizusawa,
ipmsa), 20h. (Zurich), 21h. (Apia (2)), 22h (Bn.tavu). 2311.

June Od Repgh}a Berkeley, Lick, Helwan, and Manila), 5h.
polom 1211%3 (elwa)%:) y1‘*)1) ( Hihll), 14lila‘and l7h. (Kodnuik;nal
o

- K o,nd odaikanal), 21h. (Manila and Fetnando;,
June 21d. . Records at 3h. (Tokyo), 4h. ( via, d Mani 8h.
o § ) me rkeloy), hhgadvia).

m 9h, )(Bs,tavia.). 11h. (Manj

Juap 389, Repords st 0h (Ban Fernande), 6h. (Batavia), Th. (Strasbours), 16h.
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June 23d. 6h. 26m, 10s. ‘Epicentre 41°:0N. 144°-0E. (as on 1917 Nov. 15d.).

A=—-611, B= +444 C= 4:656; D==+588 E=+-809;
G=—-531, H=+-386, K = —755

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

° o m. 8. 8. m. 8. 8. m. m.
Mizusawa 29 230 037 — 8 1 6 —14 — —
Ootomari 57 351 el129 + 1 —_ —_ 24 —
Tokyo 6-3 214 144 + 8 256 + 4 — 5-2
Osaka 9-2 230 227 +8 (413) + 5 42 53
Kobe 94 231 229 +7 (417 + 4 43 5-4
Hamburg 775 33¢. — — 21 50 — 5 e42:8 468
De Bilt 80-3 336 — — 21 50 —37 €398 47-8
Bidston 81-5 341 27 14 SR, 33 2 ? —  50-1
Paris 84-0 336 — — —_— — e46-8 53-8
Helwan 85-7 307 50 50 L — —  (50-8) —

-Additional records: Mizusawa gives SN = +1m.58. ° Osaka MN = +5-5m.
Kobe MN = +5-5m. Hamburg MN = +47-8m. De Bilt MN = +52 -1m.
Helwan PN = +49m.50s.

June 23d. Records also at 1h. (San Fernando), 2h. (Batavia), 13h. (Apia),", 15h.
. (Helwan).

June 24d. 18h. 34m. 30s. Epicentre 17°-3N. 120°-5E. (determined by De Bilt).
A = —-485, B +823 G=+-297; D=+-862, E=4-508;

-151 H = +-256, = ~+955. :

A Az, P. 0—0. S, 0-C. L.- M.

e o M. B. m. 's. 8. m. m.

Manila 28 170 e0 51 + 7 — — . 14 58
Tajhoku 78 7 e0 30 —_ —_ — —
Osaka, . 219 85 5 3 - 1 —_ —_ 9-1 10-2
Batavia 271 211 e550 — 9 _ _— — —
Colombo 410 261 13 30 78 (13 30) -—51 — 255
Honolulu 761 73 — — — 415 51°5
‘Helwan 80-8 299 23 30 IS (23 30) +57 — —
Hamburg 877 327 e12 47 <16 e 23 30 —19 e465 55-4
De Bilt 91-0 32 — — €23 42 = —42 e 455 554
Stmsbourg 91-3 82 - —_ - — e 495 —
kdalemuir 93-3 ‘38 —_— —_ — — 505 —
.Kew 94%« 319 - —_— — _ —  57°5
94- 25 - — s — _ — 485 —_—

San Fernando 1064 320 12 30 -—131 — —_ —_ _

Additional records: Manila mveq MN +7 1m, Qsaka MN = +10-4m.
Helwan - PN = + 24m.30s. (1S). u% MN = +49-5m. De Bilt
MN = +50-8m., also Epicentre 17°- 3N 120 ., as adopted.

June 24d.  Records also at Oh, (San Fernando), 2h. (La Paz), 5h. (7urich), 11h.
Mizusawa), 13h. (Heiwan and Taihoku), 19h. (Manila (2) ), 20h. (Hel-
wa.n), 21h, (Ma.nila and’ Point, Loma), 22h. (San Femando), 23h. (Mamls,

June 25d. Reoords at 4h (Batavia), 9h. (Helwan), lsh (Ma.nﬂs.), l7h (San
Fernando and Helwan), 20h. (Rio Tinto)

June 264. 18h. 58m. 0s. Eplcentre 34" -5N. 10°-0W. (as on 1918 Sept. 15d.).

A=+-812, B==1-l43 Cstosees D_-lu E=—985:
G= , H=—-008, x=—s

A Al P. - 0-C.- 0—-C. L. M.

o ‘e. . B. B m. s. 8. m. m.

Tortosa 10-4 50 2 51 +15 —A: . 63 76
ers 109 74 4 38 ? (4 38) —14" 5-8 -2
Barcelona 11-8 50 —_ —_ — 60 8-0
;. Paris 170 .29 —_ —_ —_ — ©10-0 —_
Uccle 194 28 - — T— — — e11:0 e
De E 207 21 — —_— —_ — 124 14-8
N. 207 27 —_ —_ ot — e12:0 152

Hamburg , 237 30 — —_ — e 140 152
Helwan 350 86 24 0 fL —_ — (24°0) —

Ad(diti)?nalreoords Ham};m glves MN ="416-6m., Helwan PN = +22m.03.
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June 26d. Records also at 1h. (S3an Fernando), 2h. (Honolulu), 4h. (La Pa¥),
8h. (San Fernando), 9h. (Helwan), 11h. (Strasbourg), 17h. (Apia, Kodai-
kanal, and Melbourne), 18h. (Rio Tinto).

June 27d.  Records at 9h. (Ma.mla,), 19h. (Melbourne and San Fernando), 20h.
(Helwan and De Bilt).

June 28d. 4h. 40m. 50s. Epicentre 4°-5S. 131°-0E. (as on 1915 May 5d.).

A=—-654, B=+4-152, C=—-078: D=+'755, E=+'656:
G = +051, H=—-059, K= —-997.

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

° ° m. s. 8. m. s. 8. m m.

Manila 215 333 e454 — 56 — — — —
Batavia 241 267 eb5 24 — 6 — — e13-8 111
Taihoku 30-9 343 3 16 ? —_ — — —
Perth 309 206 10 10 ? — —_ — —
Adelaide 31-2 168 1158 S (11 58) + 4 200 214
Melbourne 35-7 161 — — 13 4 -2 212 249
Colombo 524 282 33 10? IL — —  (33-2?) 36-2
Kodaikanal 55-4 286 33 4 L —_ — ' 351 37-2
Honolulu 742 66 €32 10 IL — — 450 483
Helwan 1006 298 2510 ?S (25 10) 51 — —
Hamburg 111-6 32 — — —_ — e 56-2 —
De Bilt E. 1149 32 — — — 582 613
N. 1149 326 e 22 10 ? — — €572 615

Uccle 1159 325 — —_ —_ — e 622 —
Eskdalemuir 116-0 333 — — — — 552 —
Bidston 117-3 331 55 28 L 62 34 ¢ (55:5) 177
La Paz 151-7 138 20 10 [+12] — — — —_

Additional records : Adelaide gives PR, = +13m.10s., S = +15m.40s., SR, =
+16m.46s. Perth +59m,10s. Melbourne SR, = +16m.4s. Helwan
PN +24m.10s.  (%S). De  Bilt T,=4h.40m.39s. Epicentre 4°-9S.
131°-5E. Bidston PR;= +59m.16s.

June 28d. 10h. 26m. 53s. Epicentre 35°-0N. 90°-5E.

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

A Az P. O0-C. S. 0 —C. L. M.

o ° m. 8. 8. m. 8. 8. m. m.

Simla . 118 255 e9 1 ? — — — 96
Calcutta E 126 18 3 17 0 5 25 -9 — —
N. 126 18 317 0 543 + 9 —_ —

Zi-ka-wei 261 9 — — €836 —108 —_ . —
Kodaikanal 275 20 17 56 L —_ — @179 _—
Taihoku 285 10 614 +1 — — 8-5 89
Colombo 29-8 20 16 7 L — —  (16°1) —
Manila 342 119 e6 59 — 8 — — — —
Batavia 440 156 — — —_ — e 18-2 —_
Helwan 495 28 26 7 L —_ — (26-1) —
Hamburg 872 31 —_ —_— — — e36-1: 421
De Bilt E. 604 315 —_ _ — — e381 413
60-4 315 — —_— — 341 393

Bidston 63-7 319 17 | 31 ¥ (1731) -—98 — 438

Additional records :  Zi-ka-wei gives e = +2m.54s. Helwan PN = +25m.7s.

June 28d. Reoords also at 1h. &Sa.n Fernando and Vieques), 2h. (Helw;.n and De
‘Bilt), 8h. (Batavia), 1 Manila and Helwan), 17h. ‘stnando),
19h. (Athens), 21h. (Mlzusawa). 22h. (San Fernando).
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June 29d. 8h. 14m. 37s. Epicentre 43°-8N. 11°-2E.

A=T08, Bo+ 40, G- 692, D+ 194,E=-981,
679, H=+-134, K= —-722.

Thia earthquake was onginally attributed to the epicentre active. on 1918
Nov. 6d., viz., 44°-6N. 13°-3E. But the next shock (at 15h.) is obviously from

an origin near Florence, and it seems probable that this was a preliminary
disturbance from the same place.
A Az P. O-C. S. ‘0—-C. L. M.
° ° m. s. 8. m. s. 8. m. m.
Florence 00 — 0 0 0 — — — 0-2
Pola 22 61 e02 — 8 —_ — e08 2-4
Rocca di Papa 2:3 152 040 + 4 — —_ — 17
Moncalieri 2-8 295 057 +13 124 + 7 1-6° —
Pompeii 39 142 110 + 9 — —_— 2-2 27
Zurich E. 40 332 el 3 +1 i2 4% +14 —_ 2:3
4-0 332 el 2 0 i2 6 +16 — 2-4
Marseilles 43 266 o157 8 (el57) —1 (e27) —
Besancon 50 316 221 18 221) + 4 — —_
Strasbourg z. 53 334 121 -1 2 50 +25 (2-8) —_
Vienna 57 37. 183 +25 248 +12 32 3-8
Paris 7-8 313 e2 18 420 — — 44 6-4
Uccle 84 329 e3 47 1S (e3 47) 0 — _
De Bilt 9-2 336 — — — — e4-8 —
Hamburg 9-8 - 356 —_ — —_ — e46 76
Additional records: Zurich glves iPN +1m.17s., iPE = +1m.18s., ePV =

+1m.2s. Ha.mburg MN=+5

1919. June 29d. 15h. 6m. 12s. o,

(as at

Epicentre 43°-8N. 11°-2E.

A= +708,B +140 C=+-692; D=+-194, E=—981;
+-679, H=+-134, K=—T722

A Az, P. 0-C. S. 0-C. L. M.
° ° m. s. 8. m. s. 8. m. m.
E‘lorenee 00 — -0 1 +1 — — — —
Pola 22 61° i029 —5 (e051) — 9 e0-8 1-5
Rocop di Papa 23 152 i039 + 3 1 8 + 5 77 1-8
f Moncalieri 2-8 295 050 + 6 117 0 1-8 2-1
Chur 32 338 052 + 2 11 36 + 8 — —
Pompeii 39 142 i1 1 0 — — 2:2 3-8
Zurich E. 40 332 el 2 0 i2 7 +17 — 2-6
N. 40 332 el 2 0 i2 12 +22 _— 2-6
.40 332 o1 2 0 12.13% +23 _— 25
Marseilles 43 266 1110 + 3 e210 +12 — 31
Neuchatel 4-4 318 1 8 0 — —_— — —_
Besancon 5:0 316 12 + 3 154 -—23 3-8 —
Strasbourg 53 334 120 -2 2 24 -1 — —
Vienna 67 37 1124 — 4 213 —-23 2-6 33
Barcelona 70 254 el145 -—1 3 28 +18 4-2 5.3
. Paris . 78 313 e156 — 2 e3 26 -5 4-2 5-8
Tortosa 8-4 253 210 + 3 3 51 + 4 42 16-2
Uccle 84 329 2 3 —4 3 35 -12 3-8 —
De Bilt 92 336 213 -6 4 3 -5 4-4 5-8
ers 9-3 224 222 + 2 418 + 8 56 73
Hamburg E. 9-8 356 e2 27 0 e415 - 8 — 79
N. 98 356 e225 — 2 i4 31 + 8 — 55
Lemberg 107 51 1230 -10 e4 12 —36 e6°7 7-8
Kew 108 319 —_ _— — —_ — 6-8
Athens E. 112 117 e239 — 8 e5 23 +24 e6-2 8-1
N. 112 117 — — eb 1 + 2 e57 8:3
Oxford 11-5 . 318 248 - 4 4 55 -12 5-2 83
Bidston -13-4 321 6 30 1L 8 0 ? (6-5) J—
Rio Tinto “14-7 - 252 1 48 ? —_ — —_— 6-8
Eskdalemuir 148 326 — —_— 548 -39 — —
Coimbra K. 150 263 329 -10 643 +11 — 9-4
N. 150 263 — — 620 -3 7-8 9-3
San Fernando 15-2 . 247 312 -30 — — 7-3 7-8
Helwan 21-2 124 448 ~ 7 — —_— — —
Ottawa 58-6 307 958 — 5618 6 0 e28:3 —
Toronto 61-8 307 — _— - — 336 374
Georgetown 63-2 300 117 +44 i15 34 ? — —
Chicago . 6%-7 309 19 52 1S (19 62) -6 321 —_
Viotoria 79-6 331 — — —_— —_ — 4566
La Pag 939 253 1218 -~79 — — — —
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NoTes 10 JUNE 29d. 15h. 6m. 128.

Additional records : Moncalieri glves MN = +2-0m., Ty =15h.6m.26s. Zurich
iPE = +1m.17s., iE= +1m.22s., iPN= F1m.16s., IN=+1m.23s., iV=

+1m.238., To,=15h.6m.12s. Marseilles MN = +2-7m., T,=15h.6m.78.
De Bilt MN = +8-6m., T, =15h.6m.11s. Athens e = +4m.328., To=
15h.5m.57s. San Fernando MN =10-8m. Ottawa ePR,N = +12m.28s.,
T, =15h.6m.5s. Toronto L = +36-3m. Georgetown iN = +15m.36s.

Chicago S = +24m.29s. (?SRy), L= +39-8m.

June 29d. 16h. 36m. 15s. Epicentre 43°-8N. 11°-2E. (as at 15h.).

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

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

Pola 22 61 e021 -13  — — e07 08
Rocca di Papa 2.3 152 1032 —4 i1 8 + 5 — 16
Moncalieri 2:8 295 056 +12 119 + 2 1-8 —
Chur 3.2 338 e046t —4 1122 -— 6 — —
Pompeii 39 142 el1 0 — 1 20 + 13 (2:00 25
Zuric E. 10 332 e05 —T7 i2 4 +14 — 22
N 40 332 e054 —8 1146 — 4 _ =

Strasbourg 5-3 334 2 2 8 2 2) -—23 2-9 —
Vienna 57 37 el110 —18 210 —26 2-5 3-6
De Bilt 9-2 336 ' — _ = — ©4-8 —
Hamburg 9-8 356 — — —_ — 50 . —

No additional records.

1919. June 29d. 23h. 14m. 16s. Epicentre 14°-5N. 86°-0W.

(as on 1918, June 13d.).
A=+-068, B=—-966, C=+-250; D=—-998 E=--070;
. G =+-017, H=—250, K= —968. - :

Lick, Berkeley, and La Paz suggest & ossible deep focus, but there is no sup-
port for this from the antipo al stations.

A Az P. 0-C. S. 0-C. L., M.
° B m 8 8 . M8 8. m, m.
Balboa Heights E. 8-3 130 259 +53 4 45 +60 6-0 77 .

N. 8-3 130 3 5 +59 4 41 +56 6-1 _—

Port au Prince 137 71 e3 4 -—18 651 +50 (6-9) 87
Vieques E. 200 77 457 +16 . 8 56 +33 112 154
N. 200 77 512 +31 9 28 +65 1149 158

Cheltenham E 256 17 559 +15 10 39 +25 171 165
N. 256 17 559 +15 10 40 +26 151 195

Georgetown E. 257 16 e5 53 + 8 110.33 +17 e12:2 . 129
'z 257 16 eb553 + 8 e10 34 +18 e12:2 190

Washington 257 16 551 + 6 33 +17. 132 —_
Chicaﬂ.‘w 27-3 357 6 0 —1 40 -6 131 —
Ann Arbor E. 279 4 6 9 + 2 3 + 6 138 148
N 279 4 6 27 +20 121 +24 142 158

E. 279 4 615 + 8 1 3 +6 — 158

N. 279 4 627 +2 11 9 +12 150 158

Tucson 28-8 312 11 45 18 16 39 L 248  —
Ithaca 29-1 14 e613 — 6 i 59 -—20 —_ —_—
Toronto 297 10 739 +74 9 +40 180 19-2
Northfield 31- 20 6 45 0 12 6 0 130 —
Ottawa 32 12 i646 — 2 1 9 -1 172 —
La Paz 356 151 16 53 —25 1 18 —46 159 212
Lick 39-0 315 — — ©13 15+ 37 — —
Berkeley . 397 315 e7 30 -—22 -— —_ — 261
Q e 417 152 33 45% ? —_— — 404 412

N. 417 152 — L— —_ — 398 518

Victoria 45-7 326 8 4 —34 1427 -— 571 238 340

dalgale 46-2 155 — — (1633 + 2 156 168
50-8 155 8 33 —39 —_ —_— = 240

Cipolletti 560 163 11 3 PR, — — 24:27 402
Honolulu 684 288 11 3 — 4 2027 +20 e3l12 350
Coimbra 71-3 51 e11 28 + 1 120 54 +12 31 36-
71 51 11 25 0 2115 +33 332 35

Rio Tinto .12 55 8 45 I —_ — 638 —
Fernando .. 78 56 1115 -—23 o _— — 39-8
Eskdalemuir 740 85 1143 + 1 21 24 . +10..36 396
Bidston 74:2 40 4 27 ] 1046 - %. 1. — . 310
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A Az P. 0-C S, 0-C. L M.
o ° m. 8. s, m. 8. 8. L. m.
Oxford 754 41 12 13% +22 2135 + 5 261 40-8
Kew 761 40 20 45 ?S (20 45) —53 —  44-8
Tortosa 780 50 1216 + 9 221 +11 314 407
Paris 782 42 €12 30 422 e22 6 + 4 34-8 42-8
ocle 790 40 e12 33 +20 e22 15 -+ 3 e33-8 42-8
Barcelona 791 50 e12 14 0 i2218 + 5 e315 40-1
De Bilt 793 39 1227 +12 2222 4+ 7 388 407
ers 807 b54-e12 56 +33 2232 + 1 34-8 40-8
Besangon 80-8 44 12 43% +19 _— — 398 —_
arseilles 81-2 48 —_ —_— — — 398 —_
Strasbourg 816 42 1225 — 3 2243 + 1 398 452
Hamburg 819 37 e12 59 +29 i22 45 0 e37-2 452
Moncalieri 824 45 el 1 ? 12244 -6 393 470
Zurich 825 44 e1232 — 1 — — — —
Pola 866 45 €23 16 ?S (e 23 16) —21 e36-8 449
Rocca di Papa 86T 47 e12 62 — 5 e23 17 —21 e 41-6 —
Vienna 872 40 e1257 — 3 2319 —24 e392 478
Pompeii 883 48 e13 45 +38 €22 45 —70 428 —
pia 89-5 258 — — e23 57 —12 350 —
Lemberg 91-3 38 2015 ¢ —_ — e452 568
Helwan E. 1051 53 18 45 PR, — — — 636
. N. 1051 53 2521 S (25 21) -—82 — 760
Cape Town 1098 121 52 9 L — — (52-2) 586
Zi-ka-wei 127-3 330 — — — — e 640 —
Melbourne 129-4 232 — — — — 640 672
Simla 1316 20 e22 3 PR, — — — 818
Taihoku 132-3 325 — — e 45 45 -t — —
Manila 1406 316 e 20 14 PR, — — — —
Kbdaikanal 150-3 34 89 33 L — — 100-4 102-4
Colombo - 1544 34 36 45 . ? —_ — — —_
Batavia 1649 302 e20 4 [~ 8] — —-— 972 —_

Additional records : Cheltenham ilves its East component as 20h. instead of
28h. - Georget.own for Bosc Instrument gives eL = +13-3m., To=
23h.14m.158. ‘Washington Chicago L = +15-8m. and
+25-8m. An Arbor gives Bosch Omori ‘records and its Wiechert records
in two components. Ithaca ePN = +5m.56s., eE'= +13m.13s. 50 T.,-
23h.13m.49s. Toronto iS=+15m.27s.,, i=+16m.9s., iL =42
To=23h.16m.12s. Northfleld L = +19-8m. Berkeley MN = +23 7m.
La Quiaca has been assumed to use mean time four hours west of Greenwich.
Coimbra gives a set of Milne records in addition to its usual one. Also PN =
+12m.6s., MN = +35-5m., T,=23h.14m.12s. San - Fem&ndo MN =
+44 Sm. Uecle PR, =+15m.158., T, =23h.15m.6s. ia gives its
S a8 ey, al§0 6, = +29m.57s,  De Bilt eSR,H = Yo s., M = F38 2m,
T.==2 h.14m.45s Moncalieri MN = +44-0m. Rocca ﬁ&
+4 m. and +56-7Tm. Pompeii gives its records as at 0h ont 30th.
odaikanal probably records a separate shock.

June 29d. Reoords also at Oh. (Tucson, Ottawa, and Chicago), 1h. (Victoria and
ronto), 3h. (Florence and Rocca di Papa), Th. (Pola, Florence, Pompeii,
urich, and di Papa), 9h. (Roooa di Papa and Ascension), 10h.
(Rocca di Papa and Ascension), h. (Rocca Papa and Ascension),
13h. (Ascension (6) ), 15h. ( ur{oh Pompeii, Rocca_ di Pa.gf. (6), Pola,
and Vienna), 16h. ( uﬂoh (2), Hamburg, iemm, and Rocca di Papa (4% )
7h. (Vienna, Pom Zurich, Pa,ga (4), and Floren
sdiPa. ?ewh (Rocea dj Pa a and Pompeii), 20h. ( orence,
urich, an d}m 21h. (T hoku and a di Papa), 22h.
(Florenoe), 2311. Roccs. Papa

June 300. 7h. 23m. 48s. (O} Bpicentre 6°0N. 37°-0E. -
A=+794, B=+599, C=+:105; D=+603 E=—T00;
: G=+083,H=+ 063, K = —99¢. :

The position of the eg usual (see further note at end), and the
supposition of a dou le shook is mde with hesitation, thoug there seems to
be' ?od evidence in favour of it.: Only Helwan.and Rocca di Papa give

. double records,. thoush other records may be interpreted in that sense.

Continued on next page.
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.The ﬁrst shock was observed at the following statiohs :(—
June 30d. Th. 23m. 40s.

A Az, P. 0=C. S. 0&0 L. .. M

° m. 8. - 8. m. 8 - .. m.

Helwa,n N. 24 ‘4 348 550 +18 103 +50 — 144
Rocca di Papa 41-8 333 9 36 PR, — — —_—
Cape Town . 437 200 —_— — - —_ 21-2 —_—
Rio Tinto 507 315 920 + 9 — — — —
Coimbra, 53-2 318 9 21) =6 9 21 P 236 38-7
Bidston 57-5 331 10 44 +48 — — — 348

Cagg Town records the above L as P, followed by the L for second shock as S.
imbra records P at 7h.23m.35s. (whmh must belong to yet another shock) H
S at 7h.33m.1s. (taken above as P), and L as above recorded, MN = + 34-6m.

June 30d. 7h. 26m. 20s. Epicentre 6°‘0N. 37°:0K.

"A=+794, B=+599, C=+-105; D=-+-602, E=—-799;
G =+083, H=+-063, K= —-994,

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

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

Helwan E. 244 348 516 =16 10 28 +36 — . .13-9
Athens 34-1 341 710 + 4 —_ 19-2 21-4
Bomba.y 372 65 — — 13 14 —13 —  22-0
Pompe! 401 334 740 -—16 15 40 +92 257 —
Koda,ikanal 40-2 81 14 28 S (14 28) +18 216 .26-3
Rocca di Papa 41-8 333 8 2 —T7 (1426 — 6 e250 330
Colombo 42-5 88 —_ — 13 40? -—62 2%‘7» -2}-7
Algiers 43-7 320 — — — — 227 257
C&Pe Town 43-7 200 —_ — 21 16 L 226 256
Pola 43-7 336 15 21 S (15 21) +23 e253 348
Florence 44-0- 331 7 40 —46 — E —_ — 237
Lemberg 45-1 350 —_ —_— _ — e22:8 411
Simla 45-2. 50 e15 10 28 (el15 10). - 8 — 24-1
Vienna 457 341 8 45 +' 17 — — 25-2 417
* Moncalieri 46-5 330 838 —6 19 18 +22 266 289
. ‘Marseilles 46-5 328 - — — _ = 287 —
"~ - Barcelona 47-1 324 — -~ (15 68)  +16 160 - 27-0
Tortosa 47-7 322 9 1 +9 _ — 247 27-1
Strasbourg 49-3 335 —_— — (15 40) -—30 15-7 —
Fernando 49-8 314 916 -+10 .17 40 +84 297 33'?

Rio Tinto 50-7 315 —_ —_ —_— — — 30
Paris 51-8 331 — — e16 40 - =~ 1 28-7 30-7
Hamburg 52-4 340 9 42 +20 —_ — 25-7 431
ccle 52-4 334 —_ — 20 40 SR, -—  36-7
De Bilt 53-0. - 337 — — (17 40) +44 177 37-8
ew 549 332 21 40 1SR, —_— — — - 36-7
Oxfor 55-6. 331 _ — 17 47 +18 .— - 39-5
Eskdalemuir 58-8 335 —_ —_ - —_ 337 —
Batavia 70-7 98 e11 30 4+ 9 20 48 +14 370 398
Manila 826 77 e12 47 +13 — — —-— —
Ottawa 1013 320 e22 10 . ? e 24 58 —70 e 487 —_
Ithaca 102-8 317 —_ — —_— _— 61-8 —
La Quiaca 1041 249 < — _— — —_ — 852
Toronto 104-3 319 —_ _ —_ — 562 1789
dalgala 104-6.. 241 @ — —_ —_— — ~— .76-5
Cipolletti 105-6 230 56 46 L — 658 73-6
La Paz. 106-2 255 =~ —- — 28 54 +120 56-1 851
Melbourne 107-8 127 —_ bl — o 517 652
cago 110-6 320 24 23 18 28 58 -85 567 —
jctoria 1229 345 — _ —_— — 177
Honolulu -148-9 28 e 76 40 L _ - — . e102:2 1081
Athens MN = 420-4m. Cape Town records above L as 8-and former 1, as P.
. Pola MN = +33-5m. . . Monealieri MN = +30-0m. San Fernando MN =
+33-1m. _Paris 8 is given a8 e,, and e, = + 20m. 40s. (Whole minutes recorded
only). Hamb N=+343m. . De.Bilt = +35-5m, Ottawa
L=+93Tm. ago. The record ot L follows that of the following

sglock.“A&nother L a.t 8h.32m.03 = +65-Tm. Toronto gives also another

NoTe.—It is remarked above that the position of the epicentre is usual.
The only previous record (in this series ot pubnoations) in that ne hbourhood
is that of 1915 May 21d. 4h. 18m. epicentre 4°-0N. 32° 0. To test
whether the above position (6°-0ON. 37° 0E. might poeslbly suit the records

N Note continued on next page.

'
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of 1915 May 21d., a fresh discussion of the May residuals was undertaken

with the result that the epicentre was found to be sensibly different from tha

of 1919, A small change was, however, indicated in the elements for 1915
May 21, and the new reduction stands as below for those stations, giving fair
observations of P and S. The former residuals are added for comparison.

New reduction of 1915 May 21d. 4h. 18m. 53s., with new epicentre 5°-4N. 32°-0E. o
A= +-844, B=+528, C=+-092.

New Former . New Residls. Former Residls.

A Az. P S. P. .

° o 8. 8. 8. 8.

Tiflis 38-0 15 + 3 -1 0 -12
Rocca di Papa 40-2 338 -17 — —-11 _—
Cape Town 41-3 198 — . +42 —_ +69
Padova 437 340 -5 -10 -5 -18
Granada 45-4 320 - 5 -3 -3 - 8
San Fernando 46-8 318 — -31 — —-27
Rio Tinto 47-8 319 —46 — —43 —
) 50-0 335 -3 + 2 -2 -5

Newport (IL.W.) 53-1 335 — +10 —_ + 2
Pulkovo . - 54-5 359 -1 + 2 -~ 1 - 5
Ekaterinburg 56-1 18 + 1 + 4 4+ 1 -5
Eskdalemuir 57-3 337 + 3 + 2 + 3 -5
-Edinburgh 57-8 338 + 9 — +10 —_
Irkutsk 74-9 37 + 4 (+97) + 6  (494)
Batavia 756 97 +9 + 7 +320 +19

On the otlier hand this revised epicentre for 1915 May 21 will clearly not suit
1919 June 30. By way of illustration we may give the (very few) cases of
good observations at the same station. ’

1919 June 30.° 1915 May 21. _ Dift.
. S. P. S.- P. S.
m. 8. m. s. © o om. 8. m. s. 8. 8.
Rocca di Papa 8 2 — 7 40 e -~22 —
Paris , — 16 40 — 1621 . @ — . -—19
Batavia 11 30 20 49 12 2 21 40 +32 +51
June 30d. 23h. 50m. 40s. Epicentre 43°-8N. 11°-2E. (as on 1919 June 294.).
A=+-708, B=+-140, C= 1692 D=+-194, E=—-081:
G=+-679, H=+-134, K=—-722.
A Az P. O-C. S. 0-C. L. M.
° ° m. 8. 8. m. 8. s. m. m.
Florence 00 115 +75 — —_ — 14
la 22 61 035 + 1 _— — el 1-4
Rocea di Papa 2.3 152 1054 18 (1054) —9 (14) 17
Monocalieri - 98 295 e119 S (119 +2 19 —
Pomy 39 142 12 26 L —_ — 37 _—
Zuric E. 40 332 el 14 +12 2 171 +27 (2-3) —_—
Vienna 57 37 el 41 +13 22 -1 3-0 36
De Bilt 92 336 — — —_ — ©354 —
Hamburg 9-8 356 — —_ — — e53 —_—

Additionsal records: Pola gives MN = +1:2m.  Zurich ePN=+1m.15s,
ePZ = +1m.les., oPE = +1m.27s.

June 30d.  Records also at 1h. (Rocea di Papa), 4h. (Apia and Manila), 5h. (Rocea

. di Papa, h, Vienna, Florence, and Kodaikanal), 12h. (Helwan),
13h. égi‘miln and Moncalieri), 14h. ;H’elwan Roococa Papa, Pompeli,
and Vienna), 16h. (Rocoa di Papa (2) and Monealieri), 20h. (Florence),
21h. (Manila and San Fernando). )
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EXPANDED TABLES FOR P &\S, 90°—180°
~(in continuation of those already issued separately).

A P S A P S - A P S A P )

90-0|13 16|24 14]95-0/13 43|25 6]100-0{14 11|25 56] 105-0|14 34|26 42
90-1113 17|24 15} 95-1|13 44|25 7]100-1|14 11{25 57| 105-1|14 35/26 43
90-2|13 17|24 16]95-2/13 44|25 8]100-2(14 12|25 58] 105-2{14 35(26 44
90-3113 18/24 17| 95-3|13 45(25 9]100-3|14 12|25 59] 105-3|14 36|26 45
90-4|13 18|24 181 95-4/13 45|25 10} 100-4 |14 13|26 0] 105-4|14 36|26 46
90-5/13 1924 19495-5/13 4625 11]100-5,14 13|26 1]105-5|14 37|26 47 -
90-6|13 19124 20195-6|13 47|25 12]100-6|14 13/26 1]105-6|14 37(26 48
90-7113 20|24 21]195-7|13 47|25 131 100-7|14 14|26 2] 105-7|14 38(26 49
90-8/13 20 24 22]95-8|13 48|25 14| 100-8(14 14|26 3] 105-8/14 38(26 50
90-9|13 21|24 23] 95-9(13 48|25 15| 100-9|14 15|26 4]105-9|14 39|26 51
91-0|13 21|24 24]196-0|13 49|25 16] 101-0{14 15|26 - 5] 106-0|14 39|26 52
91-1/13 22|24 251 96-1|13 50|25 17| 101-1|14 1626 6] 106-1|14 40|26 53
91-2113 22)24 261 96-2/13 50(25 18] 101-2|14 16/26 7] 106-2|14 40|26 54
01-3/13 2324 271 96-3|13 51|25 19/ 101-3|14 17(26 8] 106-3|14 41|26 55
91-4113 23|24 28] 96-4|13 51|25 20| 101-4|14 17|26 9] 106-4|14 41|26 56
91-5/13 24|24 291 96-5|13 52|25 21]1101-5(14 18/26 10] 106-5{14 42{26 57
91-6|13 2524 31196-6|13 52|25 22]101-6/14 18/26 11] 106-6|14 42|26 57
91-7|13 25|24 32]196-7|13 53|25 23] 101-7(14 19/26 12] 106-7}14 43|26 58
01-8/13 26|24 33]196-8|13 53|25 24]101-8(14 19(26 13] 106-8|14 43|26 59
91-9113 2624 341 96-9|13 5425 25]101-9/14 20/26 14] 106-9|14 44(27 0
92:0(13 27/24 351 97-0(13 54|25 26] 102-0|14 20|26 15]107-0|14 44|27 1
92:1113 28|24 36]97-1/13 55|25 27]102-1|14 21|26 16] 107-1{14 44|27 2
92:2113 28|24 371 97-2|13 55|25 28] 103-2|14 21|26 17]107-2|14 45|27 3
92-3113 29124 381 97-3|13 56|25 20] 102-3|14 22|26 18] 107-3|14 45|27 4
92:4|13 29|24 391 97-4|13 56|25 30] 102-4|14 22|26 19] 107-4|14 46{27 5
92-5|13 30|24 401 97-5|13 57|25 31]1102-5|14 23(26 20] 107-5/14 46{27 6
92613 30|24 41197-6|13 58|25 321 102-6|{14 23|26 20| 107-6|14 46|27 6
92-7113 31|24 42]197-7|13 58|25 33]102-7|14 2426 21] 107-7{14 47|27 7
02-8113 31/24 43]97-8/13 59|25 34] 102-8|14 24|26 22] 107-8|14 47|27 8
92:9113 32|24 44]197-9|13 59|25 35] 102-9|14 25/26 23] 107-9{14 48{27 9
93-0{13 32|24 45]98-0{14
93-1{13 33|24 46]98:1(14
93-2]|13 33|24 47]98:2|14
93-3|13 34|24 48] 98-3|14
03-4|13 34|24 49]98-4/14
93-5113 35|24 51]98-5|14
93-6|13 36|24 52]98-6|14

0(25 36] 103-0/14 25|26 24] 108-0|14 48|27 10
1/25 371103-1|14926|26 25] 108-1{14 49/27 11
1125 381 103-2(14 26|26 26] 108-2|14 49|27 12
2|25 39§ 103-3(14 27/26 27| 108-3 |14 50|27 13-
2|25°40] 103-4(14 27(26 28] 108-4|14 50|27 14
3(256 41§103-5|14 28(26 29] 108-5|14 51{27 15
3125 421103-6|14 28(26 29} 108-6|14 51|27 15
03-7/13 36/24 531 98-7|14 4|25 43]103-7|14 29|26 30} 108-7|14 52|27 16
93-8/13 37/24 541 08-8|14 4|25 44]103-8(14 29(26 31} 108-8|14 52|27.17
93-9(13 37(24 551 08-9|14 5|25 45} 103-9|14 30|26 32} 108-9|14 53127 18
04-0/13 38|24 561 99-0|14 5|25 46] 104-0{14 30|26 33] 109-0(14 53(27 19
04-1113 39124 57§ 99-1{14 625 47] 104-1|14 30|26 34] 109-1|14 53|27 20
94-2113 3924 58] 99-2/14 6|25 48]1104-2(14 31|26 35} 109-2|14 54|27 21
94-3113 40|24 591 99-3|14 7|25 49]1104-3(14 31|26 36] 109-3|14 54|27 22

7

8

9

9

94-4113 40|25 0]99-4(14 25 500 1044114 32{26 37] 109-4|14 55|27 23
94-5(13 41125 1]99-5|14 25 511104514 32|26 38] 109-5|14 55|27 24
94-6(13 41,25 2]99-6(14 25 521 104-6(14 32|26 38) 109-6|14 55|27 24
04-7/13 42125 3]99-7(14 25 53| 104-7/14 33|26 39} 109-7|14 56|27 25
04-8(13 42125 4]99-8/14 10|25 54] 104-8|14 33|26 40] 109-8|14 56|27 26
04-9113 43{25 5]99-9

14 10|25 55] 104-9|14 34(26 41} 109-9|14 57|27 27
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EXPANDED TABLES FOR P & 8
(in continuation of those already issued separately).

N P S A P S A P S A P ]
o . m. s. |m. s o m. s. |m. s
110-0|14

115-0{15 20|28 10§120-0|15 42|28 49 1205'0 lé
110-1|14 58|27 29|115-1{15 21|28 11]120-1|15 43|28 50§125-1|16

Qu
3
(3]
3
[
@

6
6
110-2|14 58(27 30]115-2|15 2128 12]120-2|15 43|28 51]125-2/16 7|29 27
110-3|14 59|27 31]115-3|{15 2228 12]120-3|15 44|28 51}125-3|16 7|29 28
110-4|14 59|27 32|115-4|15 22128 13]120-4|15 44|28 52]125-4|16 8|29 29
110-5{15 0|27 33|115:5|15 23|28 14]120-5|15 45|28 53]125-5/16 8|29 30
110-6{15 0(27 33]115-6|{15 23|28 15§120-6|15 45|28 54]125-6/16 829 30
110-7/15 1127 34]115-7(15 24|28 16]|120-7|15 46|28 554125-7|16 9|29 31
110-8{15 1|27 35|115-8{15 24|28 16]120-8|15 46|28 55}125-8/16 9|29 32
110-9(15 2|27 36f115-9/15 25|28 17]120-9|15 47|28 56}125-9/16 10|29 32
111-0(15 2|27 37|116-0{15 25|28 18]121-0|15 47|28 57]126-0|16 10|29 33
111-1|15 3|27 38{118-1|15 25|28 19]121-1|15 48|28 58]126-1|16 10|29 34
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