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@The International
Geismological Zummary for 19)9.

-FORMERLY THE BULLETIN OF THE
BRITISH ASSOCIATION SEISMOLOGY COMMITTEE.

The present number contains the information for January,
February, and March, 1919, thus commencing the second year of
the International Summary—the successor to the Shide and
Oxford Bulletins.

Attentloh may be called to the following cases of  deep

focus ”
Date. Epicentre. Focal Depth.
d. h. m.s. o o
Jan. 1 3 0 0 20-5N. 178:5W. +-030
Mar. 118 36 0 9-0N. 141-0E. +-030
Mar. 2 3 26 40
11 45 10 487S.  77-0W. +-020
9 316 45
13 14 16 55 8-5S. 124-5E. (Suggested)

16 7 33 10 :
580 | 95N, 127°0F. +-015
In some of these cases a discussion of the evidence is given :
in others the figures are left to speak for themselves. Instances
of abnormal focal depth are apparently not numerous, but they
are steadily accumulating, and fuller discussion may be reserved
until a sufficient number have been collected.

- 'The welcome news has been received that the Russian
Seismological Observatories are being revived, and a few records
have been received from Ekatermburg ‘Hence, though the
number of stations sendmg records is already large in 1919 (the
year of emergence from the War), we may apparently hope for
an meréase in m‘bsequen‘t years.

H, H. TURNER.

Ikuvemlty ﬁbservatory, Oxford. ‘

1928 Decetnber 21.
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1919 JANUARY, FEBRUARY, & MARCH. -

1919, Jan. 1d. 1h. 33m. 36s. Epicentre 5°4N. 125°2E.
(as on 1918 Oct. 26d. and on many previous occasions.)
A=—-574, B=+813, C=+-094; D =+817, E=+-576;
G=—054, H=+077, K =—996.

The Epicentre, used so often before, has been retained for convenience of reference,
but the residuals suggest one further north.

A Az P. O0-C. S. 0-C. L. M.
B o m. s. 8. m. s. 8. m. .
a 101 336 e2 48 +17 (4 13) -—19 4-2 —
Taihoku 19-9 350 444 +4 (8. 3) -18 80 125
Batavia 217 238 5 6 + 5 1929 +30 — 104
Zi-ka-wei 260 353 e5 27 —21 9 —32 el11-6 131
Nagasaki 277 8 549 —16 (10 14) —40 10-2 124
Kobe 307 16 550 —45 — — 136  14-3
Osaka 30-8 17 6 —32 (11 28) —20 115 166
Tokyo 331 22 6 34 —23 718 ? 136 140
Mizusawa, E. 366 21 666 —31 1229 —49 — —
Calcutta E. 395 299 748 —3 14 0 + 1 204 290
N. 395 299 748 —3 1354 -5 200 —
Adelaide 42-3 163 816 + 3 1424 —15 196 314
Ootomari 439 17 8 8 —17 14 3 —58 175 224
Colomho 45-2 * 274 7 42 —52 18 137 14-3
Riverview 46-3 150 e848 + 6 15 20 —12 e20-9 24-3
i{dney 46-3 150 8 54 +12 16 30 +58 .24-8 274
elbourne 46-9 159 848 + 2 1548 + 8 194 199
Kodaikanal 47-5 217 842 — 9 (156 54) + 6 15-9 16-4
Simla 51-8 306 e8 48 —31 16 6 —35 211 243
Bombay 52-8 290 931 +6 17 6 +12 — 188
Agia. 654 108 1048 + 1 1924 — 6 291 354
Ekaterinburg 71-8 329 i11 12 —16 120 18 ~ —30 294 —
Honolulu 758 69 1148 — 6 2136 4+ 1 347 487
Helwan 90-7 298 13 0 -—20 — —_ — —
Lemberg 930 321 e13 18 —14 i23 57 —48 e 46-8 635
Athens . 957 309 e13 36 —11 i24 14 —59 — —
Vienna Z. 98-2 320 e13 45 —16 i24 33 —65 e 434 —
Victoria 99'9 39 13 56 —14 24 17 —98 382 875
Hamburg 1002 326 el14 16 -+ 4 i24 37 —81 e42:0 60-5
Pola 100-9 318 i24 42 S (24 42) —82 e 607 642
' Pompeii 10149 314 18 18 PR, 24 44 —90 335 544
Monte Cassino 102-1 315 — — 24 47 —89 — 249
Rocca di Papa 102-8 315 el14 11 —13 24 42 —100 e 391 —
' Florence 103-1 318 14 46 +2 — — — —
De Bilt E. 1034 327 14 9 —18 i24 53 —95 e474 682
N. 103-4 327 —_— —_ —_— — 454 588
‘Zurich 103:5 321 — — 124 53 —96 — —
Strasbourg 103-5 321 el14 24 — 4 i24 54 —95 e434 —
" Berkeley 104-0 49 18 24 PR, — — — —
Dyce 104-3 333 — — e24 68 —98 434 644
Uccle 1044 - 326 14 18 —14 24 57 —100 e 444 495
Lick 1047 50 — — 23 24 -—195 @ — —
_ Moncalieri 105- 20 e14 16 —18 24 53 —109 398 457
Besancon - 105- 22 26 2 18 (25 2) —102 —_—
Edinburgh 1056 332 14 24 -—13 — _ — —_
Eskdalemuir 1059 331 14 11 —28 26 23 —28 499 514
Paris 108-5 325 e18 24 PR, 125 9 —108 344 344
Kew 106-6 328 .23 24 1S — — —
Cape Town 1069 236 1512 +28 2512 -—108 512 547
Bidston 107-0 331 20 54 PR, 26 21 —40 — 634
107-0 331 — — 125 6 115 454 609
Oxford 107-0 328 — i25 10 -111 — 874
hide 1076 326 14 24 -—22 i25 12 -—114 — 674
ublin 108-6 334 — — 125 6 —1290 449 —_
Barcelona 110-1 -318 e19 12 PR, i25 21 —128 394 . 62-4
Algiers 1116 313 19 7 IPR,” 20 2 480 464 794 .
Tortosa 11146 318 19 37 PR, 28 46 +64 403 629

Continued on next page.
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3
A Az P. 0-cC. S. 0—-C. L. M.
° ° m. 8. 8. m. s. 8. m. m.
Granada 116-1 316 2530 32S e 35 28 ISR, — _—
Coimbra, 117-7 322 20 5 PR, 29 45 +73 462 66-0
Rio Tinto 1178 318 22 24 ¢ — — — —
San Fernando 118-3 317 29 36 18 (29 36) +60 689 829
cago 1242 20 20 37 PR, 30 14 +54 504 —
Ann Arbor E. 1256 26 20 18? PR, — — 464 —
wa N. 1258 18 i20 51 ?PR, e30 8§ +36 624 —
Toronto 126-2 22 — — e30 6 +32 632 825
Northfield 1279 16 — — — — e 664 —
Ithaca N. 1283 20 e22 40 PR e31 9 ? e48:6 —_
E. 128-3 20 e 22 41 ?PR, e 32 44 2 56-4 -—
Harvard 1300 16 — — 20 15? °?PR, e51'5 63-3
Georgetown N. 131-1 23 e22 42 PR, — — 594 —_
E. 1311 23 e22 43 (PR, — 597 —
Washington 131-1 23 e19 197 [—2] e22 30 PR, 669 —
Cheltenham N, 131-3 23 23 19 PR, — — 64-2 833
E. 1313 23 23 23 {PR, — — 641 839
Cipolletti 1443 162 17 6 —22 — — 731 109-8
Balboa Heights 1514 60 19 24 [—34] — _— -_ —_—
Pilar 1524 163 20 42 [+43] — — — —_
Andagala 552 155 22 24 2 — — 831 —
Rio de Janeiro 159-2 212 — — —_— — o770 —
La Paz 628 131 2015 [+ 5] 34 17 ? 735 902
Additional records: Batavia gives I = +27-4m.,, Ty,=1h.33m.11s. Zi-ka-wei
PSE = +10m.9s., PSN= +10m.25s., SR,E = +11m.85., MN = +15-3m.,
To=1h.33m.32s. Osaka MN = +15-6m. Mizusawa SN = +12m.25s.,
Ty =1h.33m.37s. Adelaide PR, = +9m.56s., SR, = +16m.39s., SR, =
+17m.49s. Riverview iP = +8m.54s. iPR; = +10m.37s., i = +15m.2eis s

and +15m.35s., iPS= +16m.11s,, i(SR,?)— +18m.43s.,, MZ = +25-9m.
Ty =1h.34m.9s, Sydney PS = +15m.42s.(1S), SR, = +21m.54s. Dehra
Dun (A =50°-8) gives records at 1h.17m, d 2h.16m.30s. Apia eSR, =
+23m.24s,, T =1h.33m.49s. Hamburg ePR, = +18m.5s., MN = +54-8m.
De Bilt PR, = +18m.25s., eE — +34m.19s,, Ty =1h.34m.59s., Epicentre
8°-0N. 127°-0E, Dyce PR, = +18m.58s,, 1S = +25m.8s. Eskdalemuir

PR, = +18m.38s, Paris  i=+26m.24s. Bidston eS = +24m.53s.
Oxford PR, = +18m.47s., oS = 1+ 25mbe. > Shide PR, = +18m.46s., oS =
+25m,2s. Barcelona eLN = +51-0m., eLE — +49-6m. Algiers
i=+25m.30s.,, M = +56-4m. San Fernando MN = +86-4m, Chicago
L=+734m. Ann Arbor PN = 4 20m.54s. ? Ottawa eL? = +52-4m.,
L=+466-4m. Toronto eL = +36-5m., L = +80-1m. Northfleld
LE = +84-9m. Ithaca eE = +38m.4s., eN — +38m.29s., LE = +64-9m.
Harvard eE = +46m.6s., I, = +58-8m., M= +67-7T eorgetown

m.
eL = +51-5m. Washington eL? = +33-4m., L =+ 81-4m,

1919. Jan. 1d. 3h. Om. 0s. Epicentre 20-55. 1785W.
A =~—-936, B = —-025, C=—--350; D =—-.026, E=+1000;

G =+-350, H=+-009, K = —-937,
A focal depth of 0-030 has been assumed.

Corr.

Station and for
Component. Focus A Az. P. 0-C. S. 0-C. L. M.
o o N m. s 8. m. s, s. m. m.
Apia —-04 92 45 i2 5§ -8 — — 26 . 380
Riverview -20 299 235 o6 11 +4 i11 1 + 4 e133 14-2
%ydney E. —-29 299 235 (8 42) 435 6 42 P 185 198
{elbourne -23 360 231 7 ) +34 7 38 P 148* 176
Adelaide ~25 403 - 239 7 35 -1 13 25 -10 159 184
Honolulu -2'9 463 26 e7 36 —45 — — 145 150
.Tokyo ~38 687 31 10 + 6 11 15 ? —' 208
Manila -38 691 296 e10 50 + 3 (e19 42) +13 394 417
Osaka -38 704 321 10 55 0 20 14 +29 280 306
Kobe ~-38 706 321 10 56 -1 (19 57) + 200 210
Mizusawa e. —-38 706 329 10 4 -13 19 48 — —
N. -38 706 329 10 52 -5 19 55 + 7 — —
agasaki -39 7286 317 1 4 ~5 (20 18) + 8 203 210
tavia -39 735 270 i1l M +19 i21 9 +48 490 220
Taihoku -39 739 3086 (11 28 +11 20 53) +27 2009 330
Ootomari -39 757 334 1 27 -1 21 9 +21 212 -
Zika-wei -39 774 311 14 -5 20 247 .44 328 —
Berkeley E. =40 786 41 e11 45 -1 e21 18 -5 —_ 35‘0
N —40 788 41 e1l 41 -5 e21 15 -8 — 1'5

Continued on next page.
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Corr.
Station and for .
Component. Focus A Az. P. 0-C. 8. 0-C. L. M.
o N o m. s, s m. s. S. m m.
Lick -40 788 42 ell 42 -6 e21 22 -2 — 215
z. —40 788 42 ell 37 -11 e21 25 +1 - . =
Tucson —-41 84 51 12 28 +13 22 20 +5 — 22'5
Victoria -41 846 32 11 0 -82 13 19 ? 173 227
. z. —41 846 32 11 12 -70 13 4 ? — 260
Sitka E. —41 854 21 12 12 -15 22 37 -1 (e349?) 228
N. —41 84 21 12 1 -26 22 % -4 (e349?) 284
Cipolletti —-42 919 133 — — — — — 583
Pilar . —44 985 130 18 12 ?PR, (23 36) -81 23'6 278
N. —44 985 130 18 12 ?PR, (23 48) —-69 238 277
Andagala E. —44 987 125 15 18 +98 (25 36) 37 256 611
—-4-4 987 125 14 54 +74 (25 36) +37 256 54-3
Calcutta —4-4 1005 290 15 18 88 23 %4 -83 318 —
Balboa Heights -44 1014 85 16 0 +126 — — -—
La Paz -44 10222 14 14 4 +5 i24 4 —-90 - (39'6) 433
Colombo —-45 1033 272 — — — —_ 230 254
Chica, -45 141 50 15 27 +78 22 30 —202 290 —
Kodaikanal -4'5 1086 275 — — —_ — — 23'8
Ann Arbor E. —45 10770 50 18 0? ?PR, 23 30 -170 260 270
N. —45 1070 50 17 42 ?PR, 22 12?7 -8 262 —
Toronto —-46 11014 49 (16 12) +9%4 18 12 ?P 294 319
Georgetown E. —46 11113 54 e17 57 ?PR, 24 37 —141 282 — )
N. —46 111'3 54 e18 17 ?PR, 26 39 -19 287 —
‘Washington -46 111'3 54 17 44 ?PR, 24 42 -136 287 —
Cheltenham e. —46 1115 55 19 20 °?PR, 25 12 -108 292 353
; N. —46 111'5 55 19 53 ?PR, 26 59 -1 — 349
Simla -4'6 1123 297 el19 0 ?PR," 26 18 —48 34-2 —_
Ithaca E. —4'6 1123 50 e19 20 ?PR, e27 45 +38 37°0 —
N. —4'6 1123 - 50 e18 50 ?PR, e22 —
Ottawa ~-46 1132 47 19 10 ?PR, 28 37 -3 e85 —
Bombay —46 1134 282 18 33 °?PR, — — — —
! Northfield —47 1153 49 el19 30 °?PR, 26 54 -39 65'5 —
Harvard E. —47 1162 51 e2 30 °?PR, 27 17 -25 e35 870
N. —47 1162 51 e2 24 ?PR, 27 41 -1 — 360
Vieques N. —47 11772 719 19 18 ?PR, 30 +138 356 359
E. —47 1172 79 19 15 ?PR, 29 19 +89 356 301
Rio de Janeiro —47 1185 132 - = (268 18) -—102 263 299
Cape Town — 1233 197 — — — — 373 405
Ekaterinburg — 1238 325 i18 20 [-43 — — —_ —
yce — 1432 2 e19 38 [-7 29 13 -129 - —
Edinburgh -— 1445 3 — — — — — 407
Lemberg — . 1457 332 i19 12 [-37 21 18 °?PR, e672 694
Hamburg E. — 1463 35 i19 20 [-30] 29 23 138 — 416
N. — 1463 350 i19 17 [-33] i33 30 +111 — 47-2
Dublin — 1466 9. 19 2 =31 41 28 ?8R, — —_
Bidston — 1469 3 21 42 R 4 36 +174 — 64-1
— 1469 3 19 14 -37 29 5 =157 i415 -—
Ascension — 1476 150 19 0 [-52 — — — 28-6
\ De Bilt — 1480 35 i19 23 [-30] i29 35 147°6 -
Oxford — 1486 2 19 24 [-30] i41 50 °?SR, — —
Kew — 1490 2 — —_ — —_ — 410
Uccle — 1495 356 e19 19 [-— e29 24 ? — —
— 1495 356 i19 25 -30] i29 41 — —
Shide — 1497 3 19 27 [-28] i41 58 °?SR, — —
Vienna z. — 1498 340 i19 23 [-33] e19.50 \ ? e476 899
Helwan — 151'5 295 — — -— — — 566
Strasbourg — 151'5 351 e19 25 ([-33) i42 17 ? — —
Paris — 151'7 359 19 33 [-25] i29 52 ? — 620
Zurich — 1525 350 e19 25 [-35] - - — —_
. ' Besgngon — 1530 353 19 48 [-12 29 48 ? 43:0 —_
Pola — 1538 3 i20 18 [+17 30 ? e 33 430
Athens — 1541 317 e19 31 . [-30] i26 28 °?PR, e 383 —
Moncalieri — 1550 350 -e19 39 [-23 28 30 ? 380 462
Florence — 1553 343 19 54 [- 8 30 14 ? 374 470
Monte Cassino — 156'6 19 43 [-21 — — T — 380
Rocca di Papa — 1567 339 19 54 [-10 30 3 ? e510 631
Pompeii — 1569 19 48 [-17] 30 8 ? 430 550
Coimbra E. — 1585 21 19 55 [-12 29 37 ? 1436 ° 498
N. — 1585 21, 2 30 27 ? i437 5011
Barcelona — 1590 359 19 49 T-18 30 .21 ? 35 500
Tortosa — 1597 2 19 43 [-25 29 30 ? 434 506
. Rio Tinto — 1614 20 — — — — — 480
Granada - — 1627 14 19 37 [-33 3 2 7 — — -
Algiers — 7 35 - 19 58 [-1 30 45 ? 450 -
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NoTEs TO JAN. 1d. 3h. Om. 0s,

Additional records: Riverview gives iP = +6m.13s. s i— +6m.47s iPR, =
+7m.18s., iPRy = +'lm 58 , iIS=+11m.16s8.,, MZ = + 143 T, =3h.0m. 9.,
Epioentre 22° OS 179°5 Sydney SRy= +13m. 0s P is g'lven as S and

=2h.58m.1 Melbom-ne SR, = +11m.0s., SR; = +12m.12s.

Adelaide PR, +9m 10s., PRy = +9m.55s. Manila gives the S and L
recorded above as Ps of separate shocks, also L?=+12m.55s. and L=
+40m.47s. Osaka MN = +31-8m., T, =2h.59m.35s. Kobe MN =
+20-1m. Taihoku L =+12-0m Ootomari S =+17m.53s., ?PR,.
Z1 ka.-wel PSE = +21m.30s., PSN " 4+ 21m,44s. ., SR1E = +25m.52s.,, LE =

3-1m., To=3h.0m.39s. Sitka gives two sets of e? records: eN =
+28m 14s., eE = +28m.18s., and the two sets given as L in the table. = Pilar
P=+3m. 368, La Paz PR +18m.11s., SR, = +27m.39s. Toronto
L?=+259m,, i = +28m.48s. and other Ls. Georgetown iE = +30m.20s.,
iN = +34m.205. and +38m.30s, ‘Washington L = +32-0m. and +39-5m.
Ithaca eE = +24m.45s. Ottawa eSE? = -+ 24m.8s. ., iIN = +429m.24s.,
+34m.38s., +38m.40s., a.lso several Ls, To? =3h.12m.55s. Northfield
L= +28-8m. Harv N =20m. 585, PR,E +20m.578., eK =
+22m.34s SRiN = +30m.595 'I‘.—3h 11m.43s. %, ce iP = +19m.46s. o
PR, = +22m.57s. Lemberg i=+19m.39s., M. = +20-2m. Bidsto:
PR, = +23m.6s. De Bilt iE= +41m.44s. ., N =44 Sm. 10s,, mE=
+55m.3s. Ueccle i, = +21m.13s., 1(PR;) = +23m.23s., i,=+33m.39s.,
iy = +42m.0s. Strasbourg iN = +42m.25s. Zurich i= +19m.33s.
Athens i = +19m.58s. Moncalieri i = +19m.528.,, MN = +50-3m. Monte
Cassino, P may be one hour late. Pompeii, manuseript record L =
+43- Sm. Coimbra, iN = +46m.31s., iE +46m 33s. Barcelona
PR, = +24m.23s., PR;=+25m.53s., PR;=+27Tm.59s., iE = +37m.18s.
Algiers PR, = +24m.46s., i = +35m.8s.

Jan. 1d. Records also at Oh. (Zi-ka-wei), 1h. (Manila,), 4h, (La Paz and Mizu-
sawa), 5h (Bomba.y Batavia, and La Paz), 6h. (Taihoku and Manila.),
7h. (H and Manila), 14h. (Mizusawa and La Paz), 16h. (Manil.

Ppe Bi}t and Ekaterinburg), 18h. (La Paz), 20h. (San Fernando), 2lh.

Jan. 2d. Records at Oh. (Ekaterlnbur%a and Taihoku), 3h. (San Fernando), 8h.
(Athens), 13h Manila), 14h. Paz and Athens), 19h. (La Paz), 21h.
(AdhaAnts'he:?sg t, Helwan, and Vienna), 22h. (Manila), 23h. (Helwan
an .

Jan. 3d. Records at Oh. (Manila, San Femndo, and Naga.saki) 2h. (Andalga.la).
3h. (La Paz, Mizusawa, and Zi-ka-wei), 4 , Helwan, Ekaterin-

burg, De Bilt and Bidston), 6h. (Zl-ka-w la.nd ’l‘aihoku 8h. (Uocle and
asbo) urg), 16h. (La Paz), 19h. (Ekaterinburg), 2 (Asoension), 23h.

Jan. 4d4. 14h. 17Tm. 37s. Epicentre 5°-4N. 125°-2E. (as on 1919 Jan. 14.).
A=—574, B=+813, C=+-094.

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

N m. s, 8. m. s, 8. m. m,

10:1 e2 41 +10 — — 40 56

T W BT S B R |
Zi-ka-wel 280 527 -—-21 el0 1 =21 —_ —
Rooca di Papa 102-8 —_— — e3148 ISR, -— 338

‘Manila gives also MN = +4-8m.

. 4d. _Records also at 1h, (Melbourne and Riverview), 2h. (Helwan, Rocc#.di
Jan. 44 Papa, San Femandé, and Manila), 3h. (A.the?ns(Z)( and Zurich), !Ah.
i)l;iok). 5h. (La Paz and Batavia), 9h. ('rokyo, tomari, Mizusawa, and
mpeti), 20h. (Zi-ka-wel), 21h. (Zi-ka-wei and- Riverview).
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Jan. 5d. 15h. 25m. 30s. Epicentre 40°-0N. 20°-0E. (as on 1918 April 27d. 10h.).

A=+720, B=+262, C=+643; D =342, E=—"040;
" T G = +-604, H=+-280, K = —766.

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

° ° m. 8. 8. m. s. 8. m, m.
Athens 3-6 123 057 + 1 1 42 + 3 2-1 2-6
Pompeii E. 4-2 281 el 5 0 e2 1 +12 — 2-7
Monte Cagsino 4-9 290 1 8 —38 —_ —_— —_— 2-9
Rocea di Papa 58 291 el 15 -—15 — — — 37
Pola 66 319 e231 S (e231) —29 e36 4-8
Florence 7-5 303 2 9 +15 —_ — — 5-1
Vienna 86 344 e3 7 +57 ed 51 +58 54 6-1
Moncalieri 10-3 303 e3 24 +50 5 2 +25 6-4 80
Strasbourg 12-2 318 — — e4 50 —34 — —
Helwan 13-7 134 730 L —_— —  (1'5) —
Hamburg 152 337 e3 30 —12 — — e82 109
Paris 15-2 311 — — — — e85 115
Uccle 15:3 320 —_ -— _— — e84 —
De Bilt 15-8 325 —_ — — — e85 9-1
Eskdalemuir 217 322 — — — — 113 —
Edinburgh 22-0 324 230 ? o —  (12-5?) 145
Ekaterinburg 311 44 e5 51 —48 e10 55 —58 155 192

Additional records : Vienna gives MN = +5:Tm. Moncalieri MN = +9-8m.
Hamburg MN = +11-3m. De Bilt MN = +9-2m. Pola and Monte
Cassino give their records at 16h., Central European time. dinburgh
P may be 10min. too small.

1919. Jan. 5d. 19h. 51m. 40s.  Epicentre 29°-6S. 71°-5W.
(as on 1918 May 20d.).

 A=+-276, B=—'823, C=—494; D=—948, E=—-317:
) G =—-157, H= + 468, K= —"870.
A Az P. O-C. S. 0-C. L. M.
o ° m. 8. s. m. s. 8. m. m.
Andalgala . 50 67 4 38 ¢ — — 5-3 6-6
N. 50 67 4 56 ? — — 5.7 6-4
Pilar E. - 69 110 2 44 18 (2 44) -23 4-8 61
La Quiaca E. 91 36 5 56 L —_ — 80 - 88
N. 91 38 6 8 tL — (6-1) 9-0
- Cipolletti 98 164 4 44 8 (4 44) +21 58 7-8
La Paz 13-4 14 312 — 6 5 23 -30 6-3 8-2
Rio de Janeiro 262 82 e6 20 +30 15 2 $L (15°0) 18-1
Ascension 57-5 81 45 20 ? 51 20 ? —_ _
Georgetown 68-7 355 ell 20 +11 18 317 —99 —_ —_—
Chicago 72-9 350 20 39 1S (20 39) —22 43-8 —_
Cape Town 740 121 20 20 s (20 20) —54 — 398
Ottawa 151 357 0 — — i21 27 e 43-3 _—
Berkeley 82-4 322 — — —= — e 430 —
San Fernando E. 90-1 47 27 20 %8 (27 20) +185 — 633
Victo 90-8 328 — — — — 483 518
Coimbra 91-1 33 — — e 48 18 L 51-3 —
Honolulu 975 291 e 25 44 28 (25 44) +13 463 52-3
oW 1021 38 —_ —_ — — — 633
Paris 102-4 40 — — e53 20 ?L,  (58-3) 623
Eskdalemuir 102-8 34 — — — — 453 —
Edinhurgh 103-2 34 27 50 18 (27 50) +84 59-3
Moncalieri 103-6 46 —_ — e26 8 —-21 529 —
. Uocle 1044 39 —_ —_— _ _ — 61-3
Riverview 104-8 218 —_ —_ — — e482 57-2
Florence 105 49 — — —~— — 483 643
De Bilt 1064 39 —_ — e27 57 +71 5828 588
Hamburg 108-6 38 - — _— — e 59 —
Mauritius 110-2 130 55 14 L -— —  (55-2) —
Helwan 114-3 69 20 20 PR, — — — 120
Ekaterinburg 1371 37 119 40 [+ 6113 12 +85 593 826
Batavia 1442 178 e 20 34 [+47] - —_— — 212
Colombo . 144-8 124 84 20 L — —  (84-3) 933
Manila 161-1 220 — — e 31 56 — —
Taihoku 1676 252 — — 37 51 3 (564) —
Additional records : Pilar gives MN = +6-4m. La Paz Te=19h.52m.118.
Rio de Janeiro e = +7m.26s, L= +16-8m, and +17-8m. Chicago
8 = +28m.458., 1SR, L=+46-Tm. San Fernando PN =17h.54m.0s.,
MN & +62-3m. iverview MN = +60-2m. De Bilt MN = +62-3m.,
Te=19h.52m.11s. Eka! b i=+22m.9s. and +23m.15s.

terinburg
Engégko.kn L= +38'1nL The L 1o the table is the PS of a supposed second

l
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Jan. 5d. Records also at.6h. (Nagasaki), 9h. (Tokyo), 21h. and 22h. (Taihoku).

1919. Jan. 6d. 22h. 2d4m. 10s.  Epicentre 11°-7S. 162°-5E.

(as on 1918 Mar. 19d.).

A=-—934, B=+-294, C=—203; D=+301, E=+954;
G=+-193, H=—-061, K = —-979,

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

B o m. 8. ER m. 8. 8. m. .

Riverview 244 203 i5 32 0 19 46 — 6 ell19 14-9
Apia 251 98 5 44 _— — 11-8 13-2
Melbourne 30-5 208 632 — 1 11 50 + 7 157 168
Adelaide 31-8 219 6 30 -—15 11 32 —33 15-8 17-8
ila 489 302 e9 2 + 3 15 16 —49 190 21-0
Honolulu 509 49 8 32 —40 15 50 —40 e 227 .. 308
okyo 52-0 338 — — 7 —37 - —
Osaka 530 332 916 -—10 16 35 —21 22-6 28-8
Taihoku 543 314 e9 32 — —_ — 258 275
Mizusawa E. 546 340 929 — 8 15 48 —88 —_— —_
N. 546 340 943 + 6 16 24 —52 — —

Batavia 552 272 933 -1 —_— 29-7 21-0
Zi-ka-wei 583 320 e9 49 -—12 e 17 31 —32 — —
Colombo 84-3 278 19 50 ? — — 638
Berkeley 85-8 50 — — e 23 25 -3 — —_—
86-0 51 —_ — ©40-8, —

Koda.ika.nal B 87-3 281 23 14 1S (23 14) —30 561 63-8
Victoria 88-5 40 23 45 7S (23 45) -—13 395 52:3
7. 885 40 —_ R —_— — 418 468

Bombay 935 289 16 50 PR, - — — -~
Mauritius E. 994 247 39 56 ¢ —_ — 530 54-2
N. 994 247 43 26 L — — (434) 527
Ekaterinburg 106-3 326 e 18 15 ¢?PR, i27 20 +25 47-8 52-9
Cipolletti 110-7 140 58 44 L —_— —  68-3 70-9
Chicago 112-5 49 — -— e52 50 L 56-8 —
Toronto 118-3 46 —_ —_ — — 6244 690
Ottawa 1204 44 — — — — €618 —
‘Washington 1209 51 — —_ — — ©66-3 —
Cape Town 123-0 216 29 44 S (29 44) +32 — 684
Harvard 1244 46 — — E ? 62-3 —
Helwan 131-3 300 21 50 ?PR, — — — —
Hamburg 132-8 339 —_ — — — e58-8 738
Edinburgh 134-4 348 52 50 L — — (52-8) 88-3
De Bilt E. 135-7 340 — — e 39 44 ? eb58-8 62-3
1357 340 — — e 46 32 ? — .78-0

Bidston 136-7 347 23 20 PR, 28 26 —138 — - 49-6
Uccle 1370 340 — — — — — 728
Kew 1379 344 71 50 L — —  (71-8) 121-8
Paris 139-3 340 — — —_ — e72-8 80-8
Florence 39-5 329 50 50 L — —  (50-8) 70-8
Moncalieri 140-4 332 e 37 53 ? 50 48 ? 687 859
Tortosa 1469 335 19 43 [— 8] — — 748 88-0
Algiers 148-8 324 — — — — €808 853
San Fernando 153-3 340 (37 20) ? —_ — 83-8 110-3

Additional records : Riverview gives eP = 4-5m.258., PR, = +6m.37s., PS =
+10m.4s., MN = +13-8m., MZ = +17 9m T.—22h )241m,3s., and assigns the
epicentre ’12°.08. 163°-0E. fia. e = +4m.2s. Adela,ide qlves PR, =
+7m.47s., SR, = +13m.50s. o +20 0m anila MN = +20-8m.
Osaka MN = ‘1m., To=22h. m 158. Victorin records S a8 P and

ves 8= +29m.398 Ekaterinburg 8 = +25m.35s. CMosgo L =
0-8m. and +66-8m. Toronto eL = + 6 3m. and_ +74-4m. w8
L—+86 ‘8m. and +100-8 e Town S = +38m.32s. (’ISR-
n.rd s-lvea a fictitious T.? at 23h.4m.15s. LE = 4-66-7m. Ham-
m-ﬁ = +79-8m. Eskdalemuir (A 135° 0) gives 23h.0m. to Oh.50m.
De Bilt gives as epicentre 12°-08. 163°-0 MN = +176-8m. San
Fernando MN = 4+109-8m.; P is given an hour too soon. Riverview,
Apia, and Zi-ka-wei record their observations as on 7d. .

Jan. 6d. Reoords also at Oh. (Mizusawa), 1h. (La Paz), 2h (Helwa,n), Jh (Tai-

hoku), 7h. (Taihoku), 18h. (Hokoto, San Fernando, and Taihoku (2) ),
20h. (Sydncy and Perth), 22h. (Mizusawa), 23h. (i.a Pa.z
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Jan. 7d. Records at Oh. (Rio Tinto, Toronto, Harvard, and Victoria), 2h. (Monca-
lieri and Colombo), 4h. (Riverview), 12h. (¥onolulu), 15h. (Taihoku),
18h. (Zi-ka-wei), 22h. (Zi-ka-wei, Apia, and Riverview, but these have
been entered in the table for 6d. 22h., and assumed given for the wrong
day), 23h. (Helwan and La Paz (2) ).

Jan. 8d. 1h. 46m. 50s. Epicentre 25°-0N. 46°-0W.

A=+630, B=—652, C=+-423; D=-—719, E=—695;
G =+-294, H=—-304, K=—"906.

A Az. P. 0 -—C. S. 0 -C. L. M.
° o I 8. 8. m. s. 8. m. m.
Harvard 270 316 — —_ 8 1 ? ell1 —
‘Washington 296 306 — — —_— — e 142 —
Georgetown E. 296 305 — — e1l1 27 + 0 el4:2 —
Ottawa 311 319 — — e11 28 —25 el4:2 —
Toronto 330 316 — — —_ — 163 212
Ann Arbor 355 311 — — — — — 19-2
San Fernando 358 61 13 5% IS (13 58) +51 — 217
Chicago 381 309 (8 30) +51 8 30t P 19-2 —
La Paz 168 210 841 —5 1539 +1 223 266
De Bilt 469 42 — f—_— — — e20:2 229
Florence 49-7 51 — — — — — 242
Victoria 63-4 315 30 18 L — — 34-8 377
Cape Town 85-0 131 39 4 ‘L — —  (39-1) 417
Honolulu 994 300 — —&  — — 502 564
Additional records : Harvard LN = +18:2m. Toronto gives eL = +18-6m.
San Fernando MN = +18-Tm. Chicago P? =1h.45m.458. and eL?=

+14-2m. La Paz T, =1h.46m.44s. Fiorence P =1h. 45m.0s.

Jan. 8d. 10h. 12m. 53s. Epicentre 40°-0N. 47°-0KE. .
A=+-523, B=+560, C=+643; D=+4731, E=—-682;
G =+-439, H=+ 470, K= —"766.

A Az P. 0-C. S. 0-C. L M.
o ° m. 8. s. m. S. 8. m. m.
Helwan 163 236 7 7 ¥ T 1 + 5 — —
Ekaterinburg 190 23 i430 +1 i8 4 +2 101 126
Vienna 23-3 - 301 519 — 1 — — — 144
De Bilt 30-9 308 —_ - — — o161 —
Bidston 36-0 308 — — — — — 201
Edinburgh 361 313 18 7 tL — — (18-1) 276

Additional records : De Bilt gives eLN = +15-1m. Eskdalemuir (A =36°1)
records from 10h.30m. to 10h.50m.

Jan. 8d. 21h. 45m. 20s. Epicentre 11°-78. 162°-5E. (as on 1919 Jan. 6d.).
A=—-934, B=+-294, C=—"203.

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

° m. s. 8. m. s. 8. m. m.
Riverview 24-4 e6 10 -+38 9 54 + 2 el19 137
Honolulu 509 — — — — 258 302
Batavia 552 25 34 1L —_ —  (25'6) 258 .
La Paz 122- 32 16 18R, - — - —

Riverview gives MN = +12-9m. - Malabar gives eP —iS =11-5s.. 80 appa-
. re‘;lat]l‘z and Batavia give the record of an independent very local ea.!gh-
. q . :

Jan. 8d. Records also at 1h. (Harvard records an explosion at Aébou), 6h. (Hono-
lulu and Riverview), sh. (Helwan and La Paz), 12h. (La Paz), 14h.
(Rocca di Papa). .

Jan. 9d. Records at Oh. (La Paz and San Fernando), 10h. (La Paz), 11h. (Har-
vard), 19h. (Menila, La Paz, and Ekaterinburg), 22h. (Ekaterinburg).



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.

9

Jan. 10d. Reoords at 1h. (San Fernando), 4h. La, (Paz), 5h. (Helwan, Batavia,
La anila, and Riverview), 6h. and 8h. (Rocca di Papa), 10h. (La
Pa.z), 16h. (Tokyo), 18h. (Melbourne and Riverview), 19h. (Helwan and
San Fernando), 23h. (Nagasaki).

Jan. 11d. 9h. 35m. 10s. Epicentre 14°-5N. 145°-5E. (as on 1917 June 18d.).

A=—'798, B= 1548, C=+-250; D=+4-566, E=+-824:
G =—-206, H=+-142, K= —-968.

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

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

a 23-8 274 e5 34 + 8 — — 109 —
Taihoku 24-8 299 _— — (10 26) 27 104 —
Batavia E 436 244 i8 9 -—14 —_ — — —
Henolulu 39 75 — — — 257 350
EEKaterinburg 75-1 327 i11 66 + 6 23 37 ? 358  47-2
De Bilt 105-1 336 — — —_ — €598 70-0
La Paz 147-5 98 19 47 [— 5] — — — —

De Bilt gives eLN = +58-8m.

Jan. 11d. Records also at Oh. (San Fernando), 5h. (Helwan), 10h. and 13h.
(Taihoku), 14h. (Riverview).

Jan. 12d. 13h. 21m. Epicentre close to Tokye, which gives P == +95 = +30s.
Kobe gives PSE = +19s.,, PSN = +18s.,, LMEN = 459 Osaka

P=422., L=456s, M=+1-5m "Mizusawa, PE=+6 8., PN =
+66s., SEN = +2m.10s. . .

Jan. 12d. 15h. 25m. 55s. Epicentre 22°-08. 170°-0E. (as on 1917 Feb. 12d.).
A=—913, B=+"'161, E=—-375.

A Az. P. 0-C. SR 0-C. L. M.
o o m. 8. s. m. 8 8. m. m.
Riverview 20-4 230 ed 41 — 5 e8 32 0 10- 12-7
Manila 604 303 e1l0 29 +14 — - — —
Ekaterinburg 1188 324 —_ —_ — —_ 71 —
De Bilt 1477 343 - — — — e 73 1 803

Rivervlew giv.es also iS = +8m.35s.,, PS = +8m.458.,, MN = +13:1m., T, =
15h.25m.47s.

Jan. 12d. Reocords also at 5h. (Helwan), 6h. (Rlverview), Th. (Taihoku), 11h.
(Rocca di Papa, Taihoku, and Pompeii).

Jan. 13d._ Records at 11h. (KEkaterinb and De Bilt), 12h. (Manila), 14h. (La
Paz), 17h. (Lick), 20h. (Jamaica), 21h. (San Fernando), 22h. (Taihoku).

Jan. 14d.. Records at 15h. (Taihoku), l6h. (Kew), 19h. (Sa.n»Femando, Batavia,
and Lick), 20)1. (Taihoku), 21h. (Pompeii).

Jan. 15d. Records at (Chi and Riverview), lﬁh. (Edlnbm‘gh), 12h.
(Taihoku (2) ), l4h. (San ernlmdo), 22h. (

Jan. 16d. Records at 3h. (La Pasg), 8h.:(Rocca di Papa), 10h., 14h., and 15h.
(La Paz).
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1919. Jan. 17d. 11h. 49m. 508. Epicentre 16°:0N. 96°-0W.
(as on 1917 Mar. 6d.).

=—-100, B=—-956, C=+276; D=-:995 E=+"'105;
G=-—-029, H=—-274, K=—"961.

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

° m. s. 8. m. s. 8. m. m.

Tucson E. 210 323 4 38 -—15 8 50 + 6 106 120

N. 210 323 4 27 —26 8 39 -5 105 118

Chicago 26-7 14 551 — 4 10 35 0 e14-8 —

Georgetown E. 282 33 e3 51 ? 11 17 +14  27-1 —

N. 282 33 e4 10 2. 11 18 +15 2841 —

z 282 33 e3 56 ? — — 284 —

‘Washington 28-2 33 eb5 55 —15 11 17 +14 e 23-5 —_—

Cheltenham E. 28-2 33 1119 ¢S (11 19) +16 — 197

N. 282 33 11 27 S (11 27) 424 — 197

Ann Arbor E. 283 19 6102 —1 10 34 —30 — 107

o N. 283 19 546 —25 10 40 —24 — 109

E 283 19 534 —37 10 40 —24 — 109

N. 283 19 540 —31 10 40 —24 — 11-2

Toronto 310 24 — — —_ — 199 27-0

Ithaca 31-2 28 e7 0 +20 1146 — 8 e20-2 —

Berkeley 31-8 318 — — e11 31 —34 — 195

Ottawa 339 26 i7 0 — 4 el2 38 -1 262 —_

Harvard 339 34 e7 5 + 1 12 52 +13 220 —

Victoria 394 331 19 17 L — — 208 22-2

39.4 331 19 10 ?L — — (19-2) 22-7

La Paz 42-6 138 8 17) + 2 14 56 +13 243 26-8

Honolulu 58-7 286 — — — — e 277 31-2

Edinburgh 784 35 1210 + 1 —_— — — 522

Bidston 789 37 — — 27 28 ISR, — 44-4

De Bilt 84:0 37 — — 23 32 +24 €482 526

Helwan 1116 48 32 10 ? — — — —

Additional records : - Chicago gives L = +18:2m. Ithaca SN = +11m.50s.

Berkeley MN = +-19-8m. Ottawa e?N = +12m.158., L = +33-2m. and

+44-2m., Ty =11h.49m.44s. Harvard e? =11h.51m.37s., eE = +8m.8s.,

SE? = +12m.398.,, LN = 425-2m. La Paz gives P as PR, and T,=
11h.49m.23s. De Bilt MN = +61-1m. Helwan PN = +34m.10s.

Jan. 17d. Records also at 2h. (San Fernando), 8h. (La PPaz), 13h. (Ekni.teri.nburg),
18h. (La Paz), 19h. (Ekaterinburg), 20h. (La Paz), 21h. (San Fernando),
22h. (La Paz, Zi-ka-wei, and Manila), 23h. (De Bilt and Ekaterinburg).

Jan. 18d. 5h. 52m. 30s. Epicentre 3°-5S. 102°-5E. (as on 1916 April 15d.).

A =--216, B=+-975, C=—-061; D=4-976, E=+-216;
G =+-013, H=—"060, K = —-998.

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

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

Batavia 51 123 €049 —30 218 —2 — 76
Colombo 249 204 6 6 +20 (D 24) —37 94 11-2
Manila 257 45 e6 24 +39 11 21 +65 160 17-1
Kodaikanal 285 299 10 48 ¢S (10 48) —20 160 .17-0
Perth 311 158 1159 S (1159 +6 — —
Tathoku 340 33 — - e1249 + 8 198 215
Bombay 36-8 30 7T 7 —21  — — = 208
Zi-ka-wei 39-1 6751 + 4614 0 + 7 — 249
Adelaide 459 138 18 27¢ ¥SR, 24 55 1L 30-6 37-67
Mauritius 465 245 12 42 1S (12 42) —-173  — 167
Melhourne 518 137 17 34 1S (17 24) +43 363 490
Riverview = 545 130 e17 54 1S (17 54) +39 e31-6 330
Sydney 54-5 130 28 42 L 32 24 ? 338 373
Ekaterinburg  69-1 337 i11 12 120 3 —12 325 380
Helwan  ® 755 302 21 12 @1n -3 " — 494
N 755 303 21 0 S (21 0) —32 . — 508

Rocca di Papa 922 312 —  — (e24 6) -8l e%4:1 —
Hamburg 944 324 —  — e2430 —30 535 625

Continued on next page.
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A Az P. 0-C S. 0 -C. L. M.
° ° m. 8. 8. m. s. 8. . m. m.
De Bilt E. 973 322 —_ — 24 37 —52 e545 640
N. 973 322 — — ©25 3 —26 e495 592
Uccle 97-9 321 — — e24 48 —47 — 595
Kew 100-7 322 — — —— - — 67-5
Eskdalemuir 101-8 326 24 47 S (24 47) -—86 51-5 —
Bidston 102-1 324 25 54 8 (25 54) —22 — 570
Ottawa 138-0 2 —_— b —_— — e1795 —
Chicago 140-7 12 — — — —_ 84-5
La Paz 158-0 24 20 43 [+37] 34 53 ? 831 84-1
Addltional records : Batavia gives P 10min. early, T, =5h.51m.30s. Manila
N=-+19-6m., To=5h. 52m. 53s. Zi-ka-wei MN=+26-9m., T¢=5h.52m.35s.
Adela.ide SR. +27m 30s. Rivervxew gives S as eP and S = +24m. 6s.,
SR, = +27m. MN = +33-3m. Ekaterinburg iSR, = +24m.26s.,
eplcentre 1°0'S 102°23'E B thls staﬁon gives all its observations one hour
lat MN = De Bilt eN = +39m.18s.,, T,=
5h. 52m 40& by eii:entre 4°- OS 99° 3E (Sumatra). Eskdalemuir L=
+68-5m. Paz PR, = +24m.54s.,, T, =5h.53m.558.?

Jan. 18d. Records also at 1h. (Nagasaki), 5h. (La Paz), 9h. (Harvard), 13h.
(Batavia), 14h. (Florence), 15h. (Taihoku), 21h. ( a.nila.), 23h. (La Paz).

Jan. 19d. Records at Oh. (San Fernando), 1h. (La Paz), 11h. (Ekaterinburg an
Rio Tinto), 12h. (Ekaterinburg and Manila), 15h. (La Paz), 17h. (Manila,),
19h. (La Paz), 21h. (Taihoku), 23h. (Helwan, La. Paz, and San Fernando).

Jan. 20d. Records at 2h. (Baroelona), 9h. (Lick and Berkeley), 13h. % Manila),
De Bilt gives a series of ten e’s at 13h., due to an explosion in Belgium.

Jan. 21d. Records at 1h. (San Fe do), 2h. (Mamla, Monte Cassino, and
Rocca di Papa), Th. (Ba,taﬂ Riverview, rmd ila), 8h. (Batavia.
and Monte Cassino), 9h. (Eka.tex'inb ), 10h. (Rocca di Papa, Paris,
Edinburgh, De Bilt, Helwan, Pompelii, Bidston, and Vienna), 11h.
(La Paz and Cape Town), 15h. (Ma,uritius), 20h. (San Fernando).

Jan. 22d. 3h. 24m. 20s. Epicentre 41°-0N. 24°-6E. (as on 1918 Mar. 314d.).
A =++686, B= 1314, C=+-656. '

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

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

Athenﬂ 3-2 1 0 +10 e l 32 + 4 117 1-8

Pompeii 76 149 — 6 -3 5-7 —

Rocea di Papa 9.0 4 12 8 (4 12) + 9 —_ 4-6
Zante ( A =5-Tm.) gives a record at 3h.24m. .

Jan. 22d. Records also at 1h. and 4h. (Helwa,n) 9h, (La Paz), 13h. (Florence),
15h. (La Paz, Tokyo, and Mizusawa), (M Pa.z), lﬁh (Tokyo, Mlzu~
sawa, and Zurich),23h. (San Fernando and

Jan. 23d. Records at 4h, (Tokyo), 9h. and 10h. (Taihoku), 14h. and 15h. (La
Paz), 21h. (San Fernagdo and Riverview), 23h. (La Paz).

Jan. 24d. 3h. 25m. 50s. Epicentre 36°-0N. 139°-0E. (as on 1918 Mpy 7d.).
i A=—-611, B=+:531, C= +-588.
Direot- oomparison with 1918 May 7d. suggests that the epicentre is very probably

the same in both cases ; but if Osaka and Kobe record P rather than 8
seoms likely, the eploenire should be further eaat say at 36°-0N. 140°'4]§

i A P. 0-C. S8 0-C. L M
B o m. s. 8.  m. 8. 8. .m. m.
T 08 012 0 080 -2 — @ —
onle 33 e1324 18 (124 —4 22 26
Kobe 34 112 +19 — — 23 35
Mlmsawa. 36 1 2 + 7 —_— _— 1-8 —_—

Kobe gives its record at 18h. instead of 3h., MN = +3-4m.
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Jan. 24(1. Recordﬁ also at Oh. (Helwan, La Paz, Riverview, and Apia), 2h. and
h. (San Fernando), 18h. (Taihoku).

Jan. 25d. Records at 1h. (San Fernando and Helwan), 13h. (La Paz (2) ), 15h.,
18h., and 19h. (La Paz), 22h. (Lick), 23h. (San Fernando).

Jan. 26d. Records at 4h. and 5h. (La Paz), 6h. (Mizusawa), 11h. (Manila), 16h.
(Paris), 23h. (La Paz).

Jan. 27d. 21h. 38m. 20s. Epicentre 50°-0N. 175°-0W.

A=~—-640,B——-056 C = +364 ; D—-—087 E=+996;
G=—-763, H=—-067, K= —-643

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

° ° m. 8. 8. m. s, 8. m. m.

Honolulu 316 147 — — — — e 147 151
Mizusawa E. 32-6 267 (6 33) —20 — — — —
Victoria 331 711 —_ — (1227) +1 124 199
Berkeley 390 87 — — e 14 40?7 48 _— —_
Zi-ka-wei 501 273 e9 2 — 6 el6 1 —19 — —
Chicago 57-8 61 10 8 +10 18 10 +14 28-2 —_
Ann Arbor E. 596 58 —_ —_ —_ — 337 _—
Toronto 611 55 —_ — (17 46) —51 e 407 198
Ottawa 61-7 51 — — €25 10 ISR, e307 —_
Manila 62-3- 261 €10 33 + 6(el18 12) —40 — —_
Ekaterinburg 63-7 330 110 20 —16 i18 52 —17 287 392
Georgetown 65-6 58 o — 121 5 e 38-6 —
Edh‘;gurgh 739 4 3320 L . (33:3) 462
Eskdalemuir 744 4 2119 . S (2119 0 — —
De Bilt 779 359 — — e 22 52 +53 377 469
aris 81-1 1 — — —_ — 497 —

Rocca di Papa 880 354 e13 1 — 4 — — €526 622
San Fernando 93-0. 9 2340 S (23 40) —65 (52°7) —
Colombo 94-2 285 60 40 L — — (60-7) —
Helwan E. 96-8 337 2622 IS (26 22) 458 — —
Additional records : szusawa. gives PE = +4m.34s, Zi-ka-wei T,=
21h3 m.34s. Chicago L = +33-Tm. Ottawa L from 22h.11m. to
‘72h 25m. - Manila gives its Sas part of an independent shock. .Ekaterin-
burg iPR, = +12m.39s., iP’ m.20s. - eorgetown eE = +20m.51s.

De Bilt MN = +49-5m. ]ﬁelwan PN = +25m.46s,

Jan. 27d. Records also at Oh. (Mlzusawa and Athens), 2h. (San Fernando), 4h.
(La Paz and Manila), 5h. (Manila), 6h. (La Paz), 10h. (Colombo), 14h.
(Mizusawa), 16h. and 23h. (La Paz).

' Jan. 28d. Records at 4h. (Helwan and San Fernando), 9h. (Batavia and La Paz),
* 13h. and 14h. (La Paz).

‘ Jan. 29d. Records at 1h. (Mizusawa), 3h. (Honolulu), 6h. (La Paz), 9h. (Mizu-
sawa), 18h. (Taihoku and Riverwew)

Jan. 30d. _Records at 1h., 4h., and 8h. (Helwan, 15h. (Manila), 21h. (Lick), 23h.
(La Paz). N )

Jan. 31d. 23h. 43m. 15s. Epicentre 41°-0ON. 127°-0W. (as on 1917 June 10).

A= —453, B=—-603, C=+656; D=—-799, E= +:602;
G =—-395, H=—-584, K = —-755.

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

: o ° m. 8. m. s. 8. m. m.
Berkeley 48 130 e1 12 - 2 — — — 6-8
Lick 5.7 132 — — 155 —41 — 5-3
Victoria 78 17 211 +13 —_ —_ 37 4-3
Z. 78 11 157 —1 —_ —_ 3-3 4-1

Tucson E 155 '119 —_ — _ _— 8-7 10-8
N. 156 119 —_ — —_ — 9-2 95

Chicago 292 15 613 — 17 1028 —52 148 -—

Continued on next page.
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A Az P 0-C. 8. 0-~C. L. M.

° ° m. s. 8. m. s 8. m. m.

Ann Arbor E. 319 75 16 15?2 L. — — 190 20-0
N. 319 75 16 3% ?L —_ - — 188 192

Honolulu 32-8 — —(e12 27) + 6 el24 192
Toronto 347 70 (5 33) —98 (13 39) +48 186 —_
Ottawa 369 66 el7 25 L — — 182 —
Ithaca 371 72 —_ —_— _— — €195 —_
‘Washington 377 77 — — e16 15 SR, e19'5 —
Georgetown 377 77 _ — el5 T +93 e 202 _—
Cheltenham E. 38-8 77 — — —_ — 191 23-8
N. 388 77 — — — — 195 229

Harvard 409 69 — — 19 5 L 206 233
Edinburgh 720 29 2045 S (20 45) — 5 — 432
Eskdalemuir 724 30 1931 S (19 31) —84 398 —_
Kew 765 32 — — — — —  42-8
De Bilt 780 28 — — — — 358 474
Uccle 787 29 — —_ —_ — . — 418
Paris 797 31 — — — — ©38-8 47-8
Strasbourg 819 31 4552 L —_ — (4549 —
Ekaterinburg 81-9 358 —_ — —_ — +48-8 —
San Fernando E. 85-4 45 40 45 L — — (40-8) 47-8
N. 854 45 37 45 L — — (37-8) 53-8

Helwan 106-3 20 59 45 L — —  (59-8) —

Additional records: Berkeley gives MN = +4-Tm., MV = +6-5m. Toronto
gives all its records as Ls. Ottawa L = +31-8m. Georgetown LE =
+22-5m., LN = +24-2m. Harvard T,=23h.53m.34s. De Bilt MN =
+38-3m. Helwan PN = +464m.45s.

Jan. 31d. Records also at 2h. (Riverview and San Fernando), 5h. (Helwan),
11h. (Tokyo and Mizusawa), 20h. and 21h. (Taihoku).

Feb. 1d. Records at 4h. and 5h. (Helwan), 6h. (Athens), 16h. (Tokyo), 18h. and
%g)h) (La Paz), 21h. (Rocca di Papa), 22h. (Mizusawa (2) and Ootomari

1919. Feb. 2d. 20h. 2m. 50s. Epicentre 72°-0N. 2°-8W.

(as on 1917 Aug. 21d.).

A=+-309, B=~-015, C=+-951; =—-049, E=—"999;
_ G = +-950, H = ~-046, K = —-309.
A Az P. 0-C. 8. 0-C. L. M.
° ° m. 8. 8. m. 8. 8. m. m.
Dyce 147 179 1332 -3 — — 70 90
Edinburgh 161 184 4 40 +47 — — — 97
Eskdalemuir . 167 184 357 — 4 i7 11 0 — —
Bidston 186 180 — —_ = — — 192
Hamburg 192 156 e4 42 +11 i816 +10 119 148
De Bilt 202 166 448 +5 833 +6 95 155 .
. Oxford 202 1771 453 +10 830 + 3 109 126
Kew 206 180 — = 0— @ — — — 172
Shide 213 183 — — 85 +3 116 136
Uccle 214 169 e459 +1 855 + 2 102 122
Paris 233 174 52 + 6 e920 —2 132 152
Strasbourg 239 163 52 —2 946 + 4 144 182
* Besancon 251 166 534 —5 1014 + 9 152 —
Zurich 252 162 e541 + 1 — — — —
Vienna g{;-s 149 e543 + 2 e958 —11 .153 170
Moncalieri 5 164 720 11 4 +14 137 192
Marseilles - 290 168 o6 41 +23 — — 172 212
Ekaterinburg 294 87 162 + 3 11120 + 2 162 —
Barcelona 306 113 — - = — 150 212
Rocea di Papa 312 157 636 — 4  — — 227 .268
Tortosa 312 175 .7 1 +21 1115 —39 136 205
Coimbra 319 188 743 +57 1157 —10 156 171
,* Algiers 353 170 — — e12 38 —22 }g-z 237
San Fernando 356 183 14 40% PR, — —_ 2 212
Ottawa 422 212 T — — e14 22 -—16 212 —
Northfleld 424 268 — —_ = — e232 —
arvard’ E. 435 266 €333 1 el5 6 +11 223 —
. 435 2066 1348 % eld 45 —10 —_— -

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

o ° . 8. 8. m. 8. ] m. m.
. Toronto 44-9 274 —_ —_— 21 34 L e240 256
Ithaca 45-1 271 — — — — 227 —
Helwan 459 138 12 10 ? — — — —
‘Washington 485 270 —_ — e15 43 —11 24-8 —_
Georgetown 48-5 270 — — e14 17 —103 e 226 —
Chicago 49-1 279 10 40 499 15 55 —12 19-8 —
Victoria 52:7 314 21 37 ISR, — — 265 29-0
Colombo 812 95 5210 L — —  (52-2) 572
Manila 85-8 53 — - —_ — 46-2 —
Capetown 107-0 162 60 58 ?L, — —  (61-0) —

Additional records: KEskdalemuir gives T,=20h.2m.46s. Hamburg i=
+4m.49s., MN = +16-1m., T,=20h.2m.21s. Epicentre 67°-0N. 18°-0W.
De Bilt MN = +15-0m.,, T,=20h.2m.57s. . picentre 70°-6N. 13°-1W,
Uccle M= +17-2m., T,=20h.2m.54s. Paris T,=20h.3m.12s. Stras-
bourg T, =20h.2m.47s. Vienna MN = +18-2m. Moncalieri MN =
+17-8m. Rocca di Papa L =-+23-2m. Coimbra MN = +17-Tm.
San Fernando MN = +419-4m. Ottawa L = +33-2m. Harvard eE =
+12m.318, LE=+422-Tm. and +23-Tm. Toronto E = +17m.58s.
Helwan PN = +10m.10s. Georgetown LE=+26-3m., LN=+27-1m.
Chicago L = +24-2m. and +26-2m.

Feb. 2d. Records also at 2h. (Manila), 7h. (Manila, La Paz, and Capetown),
8h. and 9h. (Helwan), 17h. and 22h. (Manila).

Feb. 3d. 2h. 23m. 20s. Epicentre 52°-0N. 170°-0E. (as on 1917 Nov. 144.).

A =—-606, B=+107, C= +-788; D=+4-174, E=+-985;

G=--T76, H= 1137, K = — 616,

A Az, P. 0-C. 8. 0 —C. L. M.

° ° m. 8. 8. m. s. 8. m, m,

Mizusawa E. 23-7 249 540 +15 943 + 5 —_ —

N. 237 249 5 28 +3 929 -9 — —_

Tokyo 269 245 e556 —1 — — — —

Osaka 30-1 248 6 27 -2 — — — 9:0

Manila 539 243 e10 20 +48 — — — 147

De Bilt 751 351 — — — €537 —

La Paz 12244 18 19 25 [+26]
Qsaka gives MN = +8-6m. -

Feb. 3d. Records also at 1h. (Taihoku), 4h. (Helwan), 8h. (La Paz, Ootomari,
and Helwan), 10h. (Ekaterinburg), 12h. (Monte Cassino), 14h. (Taihoku),
15h, (La Paz), 19h. éEkaterlnburg and Manila), 20h. (San Fernando),
23h. (Ekaterinburg (2) ).

Feb. 4d. Records at 7Th. (Mauritfus), 11h. and 22h, (Athens).
Feb. 5d. 20h. 4m. 15s. Epicentre 34°-5N. 138°-0E. (as on 1916 Sept. 15d.).

A=—-613, B=+551, C=+-566; D =-+-669, E—+-743;
G=—431, H=+-379, K = —-824,

A Az, P. 0-C. S. 0 —-C. L. M.

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

Tokyo 199 50 047 +18 127 +34 2-5 39
Osaka 22 274 048 +14 — — 21 77
Kobe 24 275 — — 15 -1 33 38
Mizusawa E. 52 28 114 -6 2 47 +25 — —_
N. 52 28 121 +1 2 50 +28 —_ —_—

Zi-ka-wei 143 262 3 6 —24 — — —_ —
Tathoku 17-1 241 2 45 -81 —_— —_ C— —_—
Manila 24-9 222 419 -178 — — 1149 120

, Honolulu 57-1 85 1745 S (17 45) — 2 253 343
Hamburg 81-2 332 — — —_ — 0458 528
Edinburgh 838 339 47 45 L —_ —  (47-8) —
De Bilt 84:1 333 — — —_ — 0458 50:8
Helwan 856 304 28 45 ISR, — — 358 —
Monte Cassino 88-4 322 — — — — 1796 —_
Rocca di Papa 887 322 , — — — — 6605 —_
La Paz . 150-8 60 19 21 [-36) bl _ —_ -—
Additional records: Osaka gives MN = +5-6m. Manila MN = +12-1m.
De Bilt MN = +52-0m. elwan gives its two records as PN and PE

respectively.
«




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.

15

Feb. 5d. Records also at 1h. (Melbourne, Riverview, and Adelaide), 2h. (San
Fernando and Jamaica), 3h. (Helwan), 10h. (La Paz), 15h. (Manila),
19h. (La Paz), 22h. (Jamaica).

Feb. 6d. Records at Oh. (Helwan), 2h. (La Paz), 4h. (San Fernando), 5h. (Monte
0), 7Th. (Tokyo and Batavia), Sh. (Helwan), 11h. (Marseilles),
12h. (Helwan), 13h. (Strasbourg), 14h. (Rocea di Papa, De Bilt, Vienna,

and Athens), 15h. (Athens), 22h. (San Fernando).

Feb. 7d. Records at 5h. (Taihoku), 23h. (San Fernando).

Feb. 8d. _Records at 3h. and 10h. (Helwan), 13h. (La Paz), 14h. (Strasbourg (@),
16h. (Mizusawa), 17Th. (Tokyo), 18h. (La Paz, Tokyo, and Mizusawa),
19h. (Mizusawa (2) and De Bilt), 20h. and 22h. (Mizusawa), 23h. (Mizu-
sawa and San Fernando).

Feb. 9d. 12h. 45m. 20s. (1) N . .
15h, 24m. 30s. () § Epicentre 30°-6N. 144°-0E.

As on 1913 April 7d.  Compare also 1917 July 10d. 15h., where 30°-6N. 141°-8E.
is adopted, but 31°-5N. 144°-0K. is suggested in the note at end.
A =—696, B=+-506, C=+-509; D=+-588, E=+-809;
G=—-412, H=+-299, K = —861.

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

° ° m. 8. 8. m. s 8. m. m.
1 Tokyo 62 330 3 2 18 3 2) +13 (50) 84
I 6-2 330 211 436 L 3-7) 51
I Osaka 8-3 302 2 6 0 — — 4-5 71
II 8-3 302 2 6 0 —_ —_ 4-4 79
I Mizusawa E. 88 345 232 +19 4 12 +14 — —_
1 N. 88 345 230 +17 4 12 +14 — —
i E. 88 345 228 +15 3 57 -1 — —
I N. 88 345 238 +25 4 3 + 5 — —
1 Na.gasaki_ 12-2 284 4 51 28 (4 51) -33 61 -_—
1 Zi-ka-wei 194 278 e4 28 — 6 — — — —
II 194 278 e5 9 +35 —_ —_ —_ —_
1 Taihoku 206 260 e4 50 + 2 — —_ — —
1 Manila 26:5 238 527 —26 — — 111 117
1 265 238 e6 1 + 8 10 8 —-24 116 121
1 Honolulu 524 85 18 4 ¢ — — 302 34-7
bid 524 85 19 6’ ? — — 315 360
1 Ekaterinburg 61'2 322 i10 7 —13 i1833 — 5 267 39-0
1 De Bilt . 89-8 336 — — — — €537 —
I 89-8 336 —_ _— —_ — e515 —_
1 La Paz 1475 72 1959 [+ 7] — — —_— —

Additional records : Osaka I gives MN = +6-3m. and Osaka 11 MN = +9-4m.
Manila 1 MN = +11-4m. Manila 11 MN = +11'8m., T,=15h.25m.22s.
De Bilt 11 eLN = +52-5m.

Feb. 9d. Records also at 1h. (Mizusawa), 2h. (Ekaterinburg), 5h. (Manila), 8h.
San Fernando), 13h. (Mizusawa and Helwan), 14h. (Zi-ka-wei and
lS%.be()L l%h. )(Taihoku and Ekaterinburg), 16h. (Mizusawa and Kobe),

a Paz),

Feb. 10d. 'Records at Oh. (La Paz), 10h. (La Paz and Balboa Heights), 15h. (La
N h. (Mizusawa). 18h. (San Fernando), 19h. (Zi-ka-wei), 2ih.
Monte Cassino). :

Feb. 11d. Records at 4h. (Lick), 5h. (La Paz), 13h. (Jamaica), 14h. and 17h.
(La Paz), 21h. (Rocca di Papa).
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1919. Feb. 12d. 12h. 41m. 55s. Epicentre 46°-ON. 149°-0E.
" (as on 1917 April 28d.). ‘
A=—596, B=+-358, C=+T19; D=+515 E=+857;
G =— 617, H=+370, K = —-695.

A Az P. O-C. S. 0 —-C. L. M.

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

Ootomari 4-4 281 150 442 — — 3-2 3-8
Mizusawa E 8-9 223 218 4+ 3 3 57 — 4 —_— —
. 89 223 231 +16 4 9 + 8 — —_

Tokyo 12-4 218 — — —_ — e60 —
Osaka 153 227 341 — 2 — — 81 140
Kobe 15-4 228 3562 + 8 — — 80 11-0
Nagasaki 198 235 e4 47 + 8 — — — —
Zi-ka-wei 259 245 e541 — 6 e1l0 35 +15 — 177
Taihoku 30-3 235 — — e12 34 - 455 — 19-8
Manila . 392 226 eT7 48 0 — — 244 25-1
Honolulu 493 102 1559 S (156 59) -—11 231 293
Ekaterinburg 52-2 317 i9 5 -—16 17 2 +16 271 33-2
Victoria 56-2 53 17 37 S (17 37) + 1 —  46-6
Bombay 67-0 275 34 1 L — — (34:0) 425
Kodaikanal 699 266 44 29 L — —  (44-5) —
Colombo 706 <61 43 5 L —_ — (431) 53-8
Hamburg 745 337 11 41 -— —_— — e37-1 45-2
Edinburgh 755 346 21 25 S (21 25) — 7 — 49-1
Eskdalemuir 76-0 345 2136 18 (21 36) — 1 431 —_
De Bilt 77-2 335 11 57 — —_— — 441 —_—
Vienna 77-2 330 1153 — 9 —_ — — —
Bidston 77-8 344 22 5 S (22 5) 4+ 7 (341) 481
Ucele 785 335 11 59 =—11 — — e 44-1 —
Kew 790 342 — _— = — — 481
Strasbourg 797 336 12 8 —9 — —_— — —
Riverview 79-8 178 e21 53 S (e 21 53) —28 €395 477
Toronto 80-6 33 e — — 430 536
Paris 80-8 335 — — —_ —  46-1 —
Florence 82-8 330 37 5? L — — (37-1%) —
Moncalieri 829 333 1230 —5 2259 + 3 385 491
Rocea di Papa 84-1 327 1232 -—11 23 0 — 9 e48:5 579
Harvard 84-8 — — —_ — 439 —_
. Helwan N. 856 310 13 5 +14 — — — —
Barcelona 877 336 —_ — 123 39 —10 e 443 524
Coimbra 916 344 - — e48 28 L 57-4 —_
Algiers 91-8 332 —_ — — — e59-1 60-1
Rio Tinto 93-4. 341 49 5 L — — (49-1) 62-1
San Fernando 94-6 340 50 35 ?L — — (50-6) 55-1
La Paz 1373 53 — — — — e78°1 _
Additional records : Osaka gives MN = +11-5m. Zi-ka-wei MN = +16-0m.,
T, =12h.41m.25s. Manila MN = +26-5m. Ekaterinb =
+10m.12s., i;=+14m.6s8., SR,=+20m.32s.,, SR,=+22m.39s., =
+24-5m. Epicentre 50°56’N. 169°36’E. Hamburg MN = +41-1m.

Eskdalemuir eN = +27m.4s., eE = +34m.53s. De Bilt eLN =+45-1m.
Riverview eS8 = +28m.34s., MN = +52-0m. Moncalieri MN = +51-3m.,
Ty =2h.41m.54s. Rocca di Papa eL=+52-5m. Harvard LN =
+50-4m., L= +45-4m. Helwan PE = +15m.58. Coimbra eN =
+54m.58s., San Fernando MN = +62-1m.

Feb. 124. 20h. 47Tm. 30s. Epicentre 46°-0N. 149°-0E. (as at 12h.).

=—-596, B=+-358, C=+-719; D =+515, E=+857;
G = —-617, H=+-370, K = —-695. .

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

o ° m. s. 8. m. s S, m. m.

Mizusawa . E. 89 223 216 + 1 3 44 -17 — —_—
) 89 223 36 +21 358 —3 — —
Tokyo - 12-4 218 — — 6533 + 4 — —
saka 15-3 227 351 + 8 -— —_ 80 13-8
obe 154 228 347 + 3 — — 8-2 120
Zi-ka-wei 25-9 245 538 — 9 1030 410 _— —_
Taihoku 30-3 235 — — e13 8 SR, ~— 19
Manila 39:2 226 e8 26 +38 — — 236 —
Honolulu 493 102 1612 38 (16 12) + 2 e235 305
Ekaterinburg 522 317 i9 2 -—-19 17 +16 255 29-2

Continued on next page.
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A Az P. O-C. S. 0-C. L. M.
° ° m. s. 8. m. s. 8. m. m.
Colombo 70-6 261 49 30 L — — (49-5) 545
Hamburg 74:5 337 — — — — €365 445
Edinburgh 755 345 42 30 L — —  (42-5) 49
Eskdalemuir 76-0 345 — — — — 415 —
De Bilt E 772 335 — — 21 58 + 7 €365 44-3
N. 772 335 — — — — ©42:5 494
Vienna 77-2 330 ell 49 —13 e 22 48 +57 e 512 —
Uccle 78-5 335 ell 55 —15 — — e445 —
Strasbourg 79-7 336 12 —12 — — — —
Riverview 79-8 178 e 33 48 L — — e459 476
Moncalieri 829 333 — — 21 26 —90 40-6 49-0
Rocca di Papa 84-1 327 12 26 —17 — — €490 550
Helwan 85-6. 310 22 30 8 (22 30) —56 —_— —_
Coimbra 916 344 —_— _— — e 575 —_
San Fernando 94-6 340 54 30 L — — (54'5) 56-5
La Paz 137-3 53 19 45 [+101 — —_ — —_
Additional records: Osaka gives MN = +11:3m. terinburg i=
+10m.8s., SR, = +20m.24s., MN = +29-1m. Epicentre 50”33'N 169°56 E.
Hamhurg MN = +43-5m. De Bilt eSR,N = +27m.25s. Vienna gives
S ten minutes wrong. Riverview e? = +39m.305., * MN = 448-0m.

Rocca di Papa L = +55-0m.

Feb. 12d. Records also at 2h. (Tokyo), 4h. (Roeca di Papa), 6h. (Manila), Th.
(Rocca di Papa), 10h. (Ekaterinburg), 12h. (Mizusawa), 17h. (Manila),
20h. (Rocca di Papa).

Feb. 13d. Records at 2h. (Rocca di Papa and Pompveii), 3h. (San Fernando),
4h. (Helwan), 8h. (La Paz), 12h. (Mizusawa), 1Th. (La Paz), 18h.
(Helwan), 21h. (Barcelona), 23h. (Manila).

Feb. 14d. 15h. 9m. 20s. Epicentre 47°-5N. 129°-0E. (as on 1918 Jan. 30d.).

= —425, B=+4-525, C= +-737; D=+ 777 E=4-629;
G=—-464, H=+ 573 K= —-676

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

° ° m. 8 s. m. S. s. m. ‘m.
Zi-ka-wei 17-3 202 — — — — ef78 —
Taihoku 23-5 197 — — — — 106 156
Manuila 336 194 — e — — 1770 —
Ekaterinburg 41-1 309 — — e 14 23 + 1 207 283
0 urgh 69-1 333 36 20 L — —  (36-3) —
De Bilt 69:5 327 — —_— — — €367 380
Eskdalemuir 69-6 333 — —_ — 377 —_
Helwan 73:3 296 45 0 L — —  (45'T) —

4
Additional records : De Bilt gives MN = +45-2m. Helwan PN +491n.40s.
Manila gives its record at Tm. This has been corrected to 27m.

Feb. 14d. Records also at 8h. (Ekaterinburg), 10h. (La Paz), 13h. (San Fer-
na.ndo) 14h. (Osaka and Kobe), 18h. (Monte Cassino and Rocca di Papa),
22h. ( okyo), 23h. (Helwan).

Feb. 15d. 2h. 17m. 17s. Epicentre 68°-2N. 13°-0W.

A =+-362, B—-—084 C=+-929; D=—-225, E=—974;
G = +-905, H=—-209, K = —-371.

The observations were compared with the efloentre sdoz)ted on 1917 July 9,
and posslbly on 1917 Nov. 7, viz., 64°- it was clear that the
olumze would be in the wrong dkecﬂon. A bettér solution would perhaps

be Ty =2h.17m.3s., 70°-0N,, 11°-0W.

A Az - P. 0-C. S8 0-C L M.

o o m. 8. 8. m. 8. S. m. m.

20 151 — — 67 117

Edinburgh 131 156 543 1S (543) —3 — 90

Eskdalemuir 137 1 — R T

Bidston 155 158 643 S (643 -1 — 137

Oxford 174 155 — = = — 81 109

- Kew 179 153 — —_— — = 107
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A Az P. 0-C. S. 0-C. L. M.
° ° m. 8. 8 m. 8. 8. m. m.
Hamburg 18:2 132 e4 43 +24 — — — —_
Shide 184 156 — — — — 112 135
De Bilt E. 183 142 — — 8 2 +15 108 14-8
N. 183 142 431 +10 — — 92 10-1
Uccle 193 145 e431 — 2 e8 13 + 5 e12-7 —
Strasbourg 22-2 142 458 —9 — — — —
Moncalieri 256 145 — — e10 28 414 154 196
Barcelona 28-0 155 — — e 10 55 — 4 e15'7 20-0
Coimbra 281 173 e3 13 ? — — 146 179
Rio Tinto 30-6 171 1843 ?IL — — (18-7) 227
San Fernando 320 170 16 43 L — — (16-7) 20-7
Ekaterinburg 335 72 — — — — . 87 156
Ottawa 386 267 — — e13 43 — 3 €207 —
Harvard N. 396 -260 — — el4 5 + 5 205 —_
E. 39-6 260 —_ — el4 12 +12 20-8 —_
Ithaca 41-5 265 — — — — e24-2 —
Toronto 41-5 269 —_ — — ©22:0 251
Chicago 46-2 275 13 43 ? 19 28 SR, 227 —
Helwan 462 123 1543 S (15 43) +12 (32°7) —_
Additional records: Hamburg gives other records at +12m.43s. and
+16m.43s. De Bilt T.-—2h I7m.25s Ucele T, =2h.17m.12s. San
Fernando MN = +18-Tm. Ottawa e = +-17m.1 9s 2 L=+27-Tm. Har-

vard eE=+1Tm.42s.,, LE=+23-1m., LN =+25-5m. Chicago
+25-Tm. Helwan gives its two records as PE and PN respectively.

Feb 15d. Records also at Oh. (Manila), 2h. (Rocca di Papa), 16h. (Manila), 17h.
(Ekaterinburg).

Feb. 16d. 15h. 57m. 53s. Epicentre 37°-7N. 118°-5W.

A=—-378, B=—'695, C=+-612 ——879 E=+-477;
G =—-292, H——537 K =-—-791

Neither the eéncentre 41°-0N. 127°-0W. of 1917 June 10, nor 36°-8N. 114°-3W., of
1918 May 6 will fit the records.

A Az P. 0O0-C. S. 0~-C. L. M.
. e o m. 8. 8. m. s. 8. m. m.
Lick N. 25 262 i045 + 6 1120 +11 el-7 1-9
Berkeley N. 30 273 e0 48 + 1 — —_ — 2-3
E. 30 273 e049 + 2 — —_ - 2:5°
Tueson E. 8:3 129 346 1S (3 46) + 1 — 4-2
Victoria 11-2 343 745 L — — 9-2 11-2
Chicago 24-0 71 8 12 ? 13 7 L 20-1 —_—
Toronto 30-0 67 —_ — — —_ 91 —_
Georgetown E. 323 75 el7 35 L —_— — 206 —_
Was n 323 15 — — — — ©16:9 _—
Ottawa 325 62 — — — ©18+4 —_—
Harvard, 36-1 68 122 28 QL — — 227 228
De Bilt E 777 31 — — e 441 —
Additional records: Tucson gives PN +3m.37s Ottawa i = +18m.46s.

De Bilt eLN = +43 1m.
Feb. 16d. Records also at 6h, and 20h. (La Paz).
Feb. 17d. 17h. 57m. 20s. Epicentre 3°-0S. 128°-0E.

A=—615 B= +787 C=—-052; _D=-788 E=+616;
G = +-082, H=—041, K =—-999.

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

B o - I B8 8. m. s. 8. m m.

Manila 189 339 e3 57 -—31 7 22 —38 88 99
Batavia 213 260 456 —1 8 49 -1 9-0
Riverview 377 146 e7 40 + 4 13 29 -5 21 ‘8 269
Melbourne 381 159 — 1340 + 1 224 237
Colombo 49-1 281 14 40 78 (14 40) - —87 —  34-7
Kodaikanal 521 284 33 1L — — (33-2) —
Ekaterinburg 80-4 330 ill 57 —24 122 34 + 6 34-7 —
Helwan 973 300 24 40 18 (24 40) —49 — —_
De Bilt 1120 324 — —_ — © 56-7 —_
burgh 114-3 331 87 L —_— —  (87°7) _—

La Pag 154-8 141 20 58 [+586] -— —_ _— —_—
Additional recor: ds Manila gives MN = +8- ﬂm., Te=17h.57m. Batavia
: iP = +6m.ls s =11h.57m.25s. l%l = 4-27-2 Ty=
ke Heiwan PR eTm it D Db 'r.-nn v 6m.17s,,

17h.57
l“ 08, 127°4E.
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Feb. 17d. Records also a.t 3h Manlla), 411. (Strasbourg and Riverview), 6h.
(Riverview), 8h. ( ), 13h. (Port au Prince), 14h. (Ekaterin-
burg), 15h. (La Paz), 19h. (B via), 21h. (Edinburgh).

Feb. 18d. 3h. 44m. 15s. Epicentre 37°-2N 139°-0E.
A =—-601, B=+4-522, C=4-605.

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

° m. 8. 8. m. s. 8. m. m.

Tokyo 1-7 0 21 — 5 0 45 -3 — —
Mizusawa 25 040 + 1 117 + 8 — —

Osaka 39 — — 1562 + 5 30 4.

. . Ekaterinburg 535 — — — — 338 —_

‘Mizusawa gives PN = 4-41s,

Feb. 18d. Records also at 6h. (Taihoku), 7Th. (La Paz (2) ), 8h. (La Paz), 16h.
(Kodaikanal and Florence), 17h. (Batavia).

Feb. 19d. Records at Oh. (Mimsa,wa, and Tokyo), 3h. (Riverview), 4h. (Berkeley),
12h. (Jamaica), 22h. (La Paz), 23h. (Helwan).

Feb. 20d. 12h. 32m. 55s. Epicentre 27°-08. 72°-0W. (as on 1913 May 24d.).

A=+-275, B=—-847, C=—-454; D=--951, E=-—-309;
G=-—-140, H= +432 K = —-891.

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

° ° m. 8. 8. m. s, 8. m. m.

Andalgala E. 51 99 129 10 — 3-3 37
N. 51 99 229 I8 (229 + 9 33 3-5

Mendoza 6-7 153 141 -1 —_ — — 3.1
Pllar N. 85 126 217 + 8 — — 39 4-9
1.1 19 241 -~ 5 455 —2 57 6-6

Clpollettl 124 166 — — — — 79 8-6
Helwan 1138 67 64 5 L — — (64-1) —
+61m.58. - Mendoza, the records have been diminished

Helwan gives PN =
by 6 min.

ar, the records have been diminished by 3m.30s.

¢ Feb. 20d. Reoords also at 14h. (La Paz), 15h. (Manila).

Feb. 2ld. Reoords at 1h. (La Paz), 4h. (Eskdalemuir), 8k, (La Paz), 12]1. (Zurich),
h. (Mizusawa).

Feb. 32d. 4h, 16m. 41s. Epicentre 46“-’5N. 151°-4E. (as on 1918 Nov. 22d.).

A=-—-604, B=+-330, C=+-725; D=+-479, E=+-878;
G=—-637, H=+-347, K = —-688.

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

° ° m. 8. 8. m. 8. 8. m. m.

Ootomari 59 285 149 +18 _— _ 39 44
Mizusawa E. 10-5 229 2 37 0 438 -5 — —
- N. 105 229 249 +12 4 37 - 6 — —
Osaka 168 231 411 + 9 — — — 139
Zi-ka-wel 276 247 559 — 5 e1047 -5 —_ —
Taihoku 32-0 238 —_— — el212 + 4 — 211
Manila 40-8 229 e7 48 —13 1243 —95 137 164
Honolulu 479 104 16 1 S (16 1) + 8 231 30-3
ria 646 64 34 36 L — — (34'6) 40-0
Kodaikanal 71-6 265 48 13 L —_ — (48-2) © —
Colombo 72-3 261 48 19 L —_ — (48-83) 573
Hamburg 747 339 1119 -—28 — — ¢40-3 46-3
Edin 7544 346 1919 1S (19 19) —-131 - — 50-8
De Bilt 77-3 340 —_ — 02143 — 9 e41-3 453
77-3 41 — — 2127 -—-25 283 —

Bidston 777 345 290 1 SR, 4456 iL - (44'9) 73-3

Condinued on next page.
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A Az P. O0-C. S. 0 -C. L. M.
° o m. 8., 8. m. 8. 8. m. m.
Uccle 78-9 340 e1l1l 55 —117 —_ —_ — 483
Ottawa 792 32 €43 19 L — — e49-3 —
Toronto 793 35 — —_ — — 42:2 —
Paris 80-9 340 — — — — e453 543
Moncalieri 83-1 335 — — 22 48 —10 41-5 487
Harvard 83-5 30 — — e43 22 L 477  56-1
Rocca di Papa 84-4 330 12 32 -—12 —_ — — 138
Helwan 86-4 311 2319 S (23 19) -—15 — —
ditional records : Osaka gives MN = +12-5m. Zi-ka-wei T, —4h 16m.37s.
A%\via.nila, MN = +14-4m., To =4h.18m.17s. Hamburg MN = +43-3 De
- Bilt MN = 452-5m. Ottawa L = +54-3m. Toronto_ L= +53 m.
Moncalieri MN = +54-9m. Harvard LE = +51-5m. Helwan PN =

+25m.19s.

Feb. 22d. Records also at 2h. (Mizusawa, Osaka, and Tokyo), 4h. (Manila), 5
(Mizusawa), 11h. (Mizusawa, Osaka, Tokyo, Manila, and Eka.terinburg),
17h. (Man la and Ekaterinburg).

Feb 23d. Records at Oh. (Zurich), 3h. (Helwa.n and Ekaterinburg), 5h. (Manila),
6h, (Riverview and Ekaterinburg), 9h. (La Paz); 10h. (Tokyo and
Helwan), 11h. (San Fernando), 12h. (La Paz and Tokyo).

1919. Feb. 24d. 1h. 56m. 0s. Epicentre 36°-7N. 21°0E.

A=+-749, B=+287, C=+-598; D=+-358, E=—934;
G =+558, H=+214, K= —-802.

A Az P. 0-C. S. 0~-C. L. M.
o ° m. s. 8. m. 8. 8. m. m.
Athens 25 60 042 +3 (@1 9 0 1-2 1-8
Pompeii 6-4 310 13 — 2 224 31 40 4-6
Monte Cassino 7-3 313 147 — 4 —_ — — 53
Rocca di Papa 81 311 2 3 0 421 - +41 e83 5-5
81 311 2 3 0 e4 5 +25 eb50 7-3
« Pola 97 329 e221 -5 — e 6-0 6-9
Florence 10-2 317 4 47 1S (4 47) +12 —_ 7-0
Helwan 110 125 3 36 +52 — — — 142
Vienna 120 345 1237 —-22 eT7 O $ e1l6:0 —
an 124 318 4 31 +86 — — 71 101
Moncalieri 130 314 312 -1 533 ~-11 71 116
Lemberg 13-3 7 e318 + 1 e530 —21 e70 79
Marseilles 136 304 —_ — e637 439 90 —_
Zurich - 140 324 e327 + 1 e6 22 +14 e83 —
Algiers 143 276 e3 24 — 6 620 + 5 9-3 133
Barcelona 15-3 294 — — (644) + 5 67 120
Besancon 15-3 318 4 20 +37 — . — 100 " —
Strasbourg . 153 325 e3 40 — 3 640 + 1 9-2 9-8
To! 16-4 291 355 - 2 710 4+ 6 80 147
Paris 181 318 i416 -2 e732 —10 110 140
Uccle 1844 325 e416 — 6 e7 42 — 7 e106 ' 114
Hamburg 18-5 339 422 -1 748 —3 104 114
De Bilt 190 329 428 —1 8 0 -2 104 120
Granada 196 279 430 -6 714 -61 —_ —
Kew 21-1 321 —_ — —_— — — 12-0
Shide 21-2 319 — — 8 3 —-10 120 144
Bidston 236 323 9 0. 8 9 0) -—36 — 140
Eskdalemuir 24-8 326 — — 1948 —11 e134 148
burgh . 25-2 321 9 0 18 (9 0) -—67 — 150
Dyoce E. 25-7 330 — — 1036 +20 15-7 —
- 257 330 — — 110 18 2 156 227
Ekaterinburg 33-1 40 6564 —3 1136 =50 160 20-1
Capetown 70-7 182 36 54 ;L 39 24 ?  (36-9) 45-2
Paz 991 256 58 11 L —_ — (58-2) —
. Additional records: Athens gives MN=41-4m. Pola MN=+7-1m.
All these records are given one hour late, Central European time. Helwan
MN =+13'2m. Mongalieri MN=+9-8m., T, =1h.56m.19s. Algiers
'l‘.-ll\.&&m.us. «a  Paris Ty=1h.56m.13s, Uecle T,=1h.56m.0s.
Hambt = +11-3m., T,=1h.56m.6s. De Bilt T.-1h50m.4s.

z.m“'X -2°'l) ‘gives a record 1h.55m.
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Feb. 24d. Records aleo at 8h. (San Fernando), 9h. (Athens), 21h. (Manila).

Feb. 25d. 22h 38m, - Slight shock recorded near Berkeley and Lick. Probably
not from the same origin as that on Feb. 16d., as the Lick records are
80 much later than those of Berkeley. Berkeley iP = -+52s., iL = 4 60s.,
MEN = 4-62s.,, and MZ = +-66s. Lick ePEN = +67s., iLN = +81s. oy
eLE = 483s., MN = +83s., ME = +88s. Lo Paz P= +45m.57s.

Feb. 25d. Records also at Oh. (San Fernando and Riverview), 1h. (Tokyo amd
Mizusawa), 8h. (La Paz and Taihoku), 9h. (Athens), 11h. (Helwan), 1
© (Apia), 13h. (Ekaterinburg and Taihoku (2)), 15h. (Helwan and La
Paz), 16h. (La Paz). 19h. (San Fernando and Taihoku), 21h. (Rocca
di Papa).
Feb 26d Records at 9h. (Manila and Ekaterinburg), 10h. (Helwan and Batavia),
h. (San Fernando).

Feb. 27d. Records at 8h, (Ekaterinburg and Helwan), 9h. (Hamburg), 14h.
(Ekaterinburg and Helwan), 22h. (San Fernando).

. Feb. 28d. Records at 8h. (Manila), 10h. and 11h. (Ekaterinburg), 13h. (Jamaica),
23h. (La Paz).

Mar. 1d. There are great dlﬂiculties in reconciling the records. We have only
three records of S and P, viz :—

P./ S-P. A T,

h. m. s, m. s. o h. m. s,
Tokyo 13 39 14 2 47 145 13 35 41
Manila 13 40 21 4 12 235 34 58
'Ekx(werinburg 13 47 40 9 28 73-3 36 2

If Manila is 1 minute in error we get fair accordance at 13h.35m.54s. Ekaterin-
burg gives for the epicentre 13°47’N. 141°24’E. -On 1917 Nov. 24 an epicentre
near that plaoe was adopted, viz., 13°-5N. 143°-0E., but the residuals for
Riverview are ‘—25s8. in P and —44s, in S, she that the epicentre should
be 3°-5 nearer. An unfortunate slip in computa. on for Melbourne obscures
its evidence : _ A should be 51°-3 instead of 22°-5, and then the P observation
+16m,14s, when treated as S gives a residua.l —218 or 1°-9 nearer. The
Azi.mnth should moreover he 178° instead of 353°. re-examination of the

N opted Ty =Nov. 24d.11h,10m.52s., shews that a.ny reasonable alteration

o( i would emphasise these negative differences. We have 5 determinations

all, and the corrections to T, indicated are Manila + 30s., Mizusawa -+ 23s.,

Zi ka-wei —2s. ., Riverview —1s.,, Honolulu +3s.; mean +118. ; ; and by

laying stress on the stations nearer the e &)icentre, a case could be made out

for increasing’ T, still further. The evidence suggests a deep focus; and

the single antipodal residual for La Paz; [ —7s.), which beoomes [—18s.1 if

we adopt the mean Correction to T,, supports this view. If we adopt then

a correction of +11s. to T, and a focal depth of 0:020, the computation would
stand as follows for the stations concerned :—

Corrn.

A focus. P. 0-—C. S. 0-C.

° ° m. s. 8. m. 8. 8.

Maanila 214 —09  e4 53 + 5 8 29 -5
Osaka 22-3 -1-0 5 3 + 8 — —_
Mizusawa- 257 -11 5 27 -1 9 34 -21
Zi-ka-wei 26-6 -12 e5 40 — 2 e1018 + 7
Batavia 41-0 -1-7 ef7 40 -9 — —
Riverview 47-9 —-2-0 i 817 —22 e14 58 —29
?Idney 47-9 -2-0 13 57 18 13 57) —90
elbourne 51-3 —-2-1 16 3 1S 16 ) -6
Honolulu 56-5 —23 e945 +11 17 3 428
Colombo 62-4 —2-4 19 57 1S (19~57) +94

—and these results may be considered a iood app! roxima.tion. This case
. has been re-examined thus because, though there seems to be similar evidence
of deep focus on 1919 Mar. 1, we have then no record from an antipodal
station. .But with this support from 1917 Nov 24 we may adventure the
hypothesis of a focus below normal. Trial of he actual epicentre and depth
of 1917 Nov. 24d. shewed systematic different suggesting ultimately a
greater depth 0-030, and the epioentre 9°-0N. 141“ 0E. Thus—
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1919. Mar. 1d. 13h. 36m. 0s. Epicentre 9°-0N. 141°-0E.

A=—T68, B=+622, C=+-156; De=+-629, E=+-777;
G=-—'121, H= +098 K = —-988.

A focal depth 0-030 below normal has been assumed.

Focus
Corrn. A Az, P. 0—-C. S. 0—C. L. M.
o N o m. s. s. m. s. S. m. m.
Manila -1'2 204 288 e4 21 —-10 8 33 +27 105 108
Taihoku -16 245 313 e5 16 0 — — 117
Osaka -17 262 350 5 31 -2 — — — 153
Tokyo -17 267 357 6 1) +23 6 1 P 94 —
Zi-ka-wei t-19 288 323 e5 36 —21 — — — —
Batavia —-24 373 U7 e6 27 —45 — — 130
Riverview -27 439 168 — — el4 30 +6 e256 270
Syvdney E. —-27 439 168 9 18 +73 — — 256 26-8
onolulu -36 598 70 — — — — 330 375
Colombo -37 605 274 28 0 ?L — — (28-0) —
Ekaterinburg -39 773 328 ell 40 + 2 21 8 +1 300 447
Helwan -44 1022 304 — — 22 0 ? — —
Hamburg —-45 1051 332 — — — — 600 650
Edinburgh —-46 1079 340 56 0 °?L — (56'0) 610
De Bilt —46 1082 333 — — 25 12 =77 530 69-2
Eskdalemujr —-46 1092 340 — — — 580 —
Strasbourg -46 1094 330 - — — — 59-2 —
Uccle ~-46 1095 333 — — — — e 590 67-0
Bidston -4'6 11006 338 34 24 ?SR, 46 0 ?L (46°0) 640
Rocca di Papa —-46 1107 321 40 20 ? — — e630 7681
Kew -4 1110 337 — — — — 895
Moncalieri —46 1117 326 25 49 ?8 (25 49) —73 51'0 666
aris -46 1118 333 — — e58 0 ?L 650 720
San Fernando &. — 1251 326 85 12 ?L — — 725 750

Additional records: Manila gives MN = +11 3m =13h.35m. 5s. Osaka
MN = 412-3m. Tokyo glvee P=+3m.14 ﬁaverview MN = +26-4m.
Ekal berinburg iP = +11m.48s., SR, = 26m 4s, Epicentre 13°47’N.

141°24°E. De Bilt eE = +33m.54s., MN = - 66-3m. Rocca di Papa
(8) = +55m.8s. San Fernando MN = +77-0m. .

Mar. 1d. Records also at 3h. (Rio de Janerio), 4h. (Athens and Rocca di P: apa),
6h. (Riverview), 7h. (Ekaterinburg), 14h. iCoi.mbra.), 15h. (Roceca di
Papa), l7h (Ekaberinburg, Calcutta, and He! )

1919. Mar. 2d. 3h. 26m. 40s. (1) o \
11h. 45m. 10s. (1) Epicentre 41°-0S, 74°-0W.

A=+-208, B=—725, C=—-656; D=—961, E=—- 276,
G=-—:181, H= +631, =—-755.

(See note at end on possible deep focus).

A Az P. O0-C. 8. ‘0-C. L. M.

° ° m. 8. s. m. s. 8. m. m.

1 Cipolletti 49 66 (1 8) — 8 1 8 P — 3-8
b1 49 66 — — 144) -30 1-7 37
I Mendoza 9-3 31 550 18 5 50; +90 86 101
i 93 31 514 38 (5 14) +64 81 10-1
1 Pilar E 124 44 4 +87 — —_— 81 10-1
1 N. 124 44 - 3 44 139 — —_ 79 9-6
) ¢ S E 124 44 38 +33 — — 77 9-2
i N. 124 44 3 38 433 —_ — 79 106
1 Andalgala E 148 27 332 -4 — — 6-8 9-3
N. 148 27 326 -—-10 —_ —_ 6-8 115

148 27 4 2 426 — — 89 1141

1 La Paz 250 13 i552 +14 i10 566 +53 124 161
250 13 i542 + 4 10 20 +17 125 15-8

lI Riode Janerio 6. 316 64 e6 44 -+ 1 —_— — 164 207
i1 N. 316 64 e632 -—11 — — 185 206
1 Vieques E. 596 10 — B — — 330 368
I N. 596 10 — — — - — 389 418
I E. 596 10 13 36 PR, — — 330 368
i N. 506 10 — — —_ — 380 406
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A Az P. O-C S 0-C L. M.

° ° m. s. 8 m. s. 8. m, m.

II Ascension - 620 75 — —_ — — 388 —_—
1 Capetown 70-2 118 1120 + 2 21 +34 375 505
I 70-2 118 11 2 —-16 20 32 + 4 405 500
1 Cheltenham E. 79-8 358 13 21 +63 22 53 +32 -—  23-1
1 N. 79-8 358 12 41 423 22 5 +32 51-8 —
i E. 79-8 358 22 37 8 (22 37) +16 435 467
1 N. 79-8 358 22 35 28 (22 35) +14 456 518
1 Georgetown 799 358 12 25 + 7 38 +16 357 —_
i E. 799 358 12 36 418 22 35 +13 e 36-0 —_
51 N. 799 358 1216 — 2 — — 458 —
1 Washington 799 358 1220 + 2 223 + 9 e 415 —
b3t 79-9 358 1216 — 2 22 18 — 4 357 —
1 Harvard E. 834 1 — — 23 + 8 e424 —
I N. 834 1 11239 + 1 22 57 — 4 e42:0 472
i E. 834 1 11 50 —48 23 3 4+ 2 ed42-1 43-8
1 N. 834 1 i1241 + 3 23 3 + 2 e42-7 46-8
1 Ithaca 83-5 358 1238 —1 23 0 — 3 0352 _—
1 E. 835 358 — — e23 6 + 3 e 38-2 —_
1 Chicago 83-6 350 1241 + 1 23 0 — 5 443 —
I 83-6 50 1239 -1 22 54 -11 44-8 —_—
I Ann Arbor E. 837 54 14 32?2 ? 23 8 + 2  36-5? —
1 E. 83-7 354 —_ — 23 8 + 2 396 —
1 E. 837 54 — — 23 2 — 4 358 38-2
I N. 83-7 54 13 207 +40 23 20 +14 351 37-8
n E. 83-7 54 —_— -— 23 2 -4 355 380
1 Toronto 84-8 356 — — e24 2 +45 41-1 73-4
848 356 15 56 t i24 8 +51 e 410 60-4

I Ottawa 864 359 i12 56 + 1 e 23 34 0 483 —_
86-4 359 e12 50 — 5 23 26 — 8 41-8 _—

I Apia 86-7 257 €12 56 — 1 — — e 404 —_
86-7 257 —_ — e22 26 —-72 394 —_

1 Lick 89-6 323 _ — —_ — e423 —_—
1 89-6 323 — _— — — €433 —
1 Berkeley 90-4 323 —_ —_ — — ©36-8 46-1
1 90-4 323 — — €22 38 ~—100 — 46-0
1 Sydney E. 94-3 16 22 38 28 30 50 ISR, 428 453
1 . 94-3 16 22 32 78 30 56 ISR, 42-7 45-2
1 Riverview 944 16 €12 36 —64 e 23 46 —74 423 448
1I 94-4 216 e 13 2 —17 e 23 44 —76 e41-9° 44-8
I Adelaide 98-4 205 12 15 —107 24 27 -13 — 54-2
11 984 205 — — 24 135 —85 —  54-8
1 San Fernando 992 49 19 20 ¢PR, — — 513 61-3
I 99-2 49 17 38 PR, = — — 539 603
1 Victoria 995 330 24 6 1S 31 58 ISR, e 506 551
1 99-5 330 23 50 18 31 12 ISR, 416 553
1 Honolulu 995 290 25 8 1S 32 26 ISR, 478 523
14 99-5 290 23 56 8 31 56 SR, 46:8 51-8
1 Rio Tinto 99-9 8 16 20 ? —_ — — 683
1 999 48 15 50 ? — — 658
1 Coimbra N. 1007 44 e16 49 +155 27 17 +75 471  566-0
I . E. 100-7 44 17 50 PR, — —_— — - 49-8
hi E. 100-7 44 e 17 2 PR, 27 18 +76 480 593
n N. 1007 44 ¢17 50 PR, 27 18 476 463 597
I Granada . 1012 50 i16 50 +154 26 54  +47 —_— e
1 Mauritius E. 104-3 133 24 14 18 (24 14) —142 499 52-2
1 N. 1043 133 25 50 18 (85 50) —48 486 510
1 E E. 104-3 133 22 26 1S 42 26 ? 48-7 - 51-3
it N. 1043 133 23 50 18 43 8 ? 481 50-3
1 Algiers 1049 53 e 17 56 1 25 0 -101 40-3 60-3
1 . 104-9 53 e18 34 ? —_ -— 1488 60-8
1 Tortosa - 106:1 49 20 27 PR, — — 383 659
I : 1061 - 49 18 4 PR, 28 5 +72 38-3 648
1 Barcelona 1074 50 e18 25 [+lﬁ 27 59 454 €479 . 623
his 1074 50 e17 41 [—32] — — 329 618
1 Marseilles 1104 48 — — e51 20 L’ 613 693
i 1104 48 — — e 51 50 L 638 64-8
1 Shide 111-5 40 — — 128 56 +74 611 66-8
I 1115 40 — — 128 54 +72 612 * 65-1
1 Oxford - 1121 40 —_ — — — 625 649
1 Paris 1122 43 —_ — 20 35 +107 58-3 64-3
i 112-2 48 —_— §—_ _— — e53-8 608
1 Kew 11244 39 — —_— —_ — — 723
it 11244 39 _— —_— —_ —_ — 748

Continued on next page.
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A Az P. 0-C S. 0o-C L. M.
° ° m. 8 8. m. 8. 8 m. . m.
1 Bidston 112-4 37 — — 19 26 PR, —  65-1
1124 37 15 50 +4 — —  62-3
I Moncalieri 112-7 49 19 3 PR, 2935 +103 51-4 69-2
1127 49 20 28 PR, i29 34 +102 389 684
1 Besangon 1131 45 —_ — — — 623 —_
bij 113-1 45 — —_— — — 638 —
1 Eskdalemuir 1134 36 — — 2928 491 563 66-8
n 1134 36 — — 29 25 +88 573 628
1 Edinburgh 113-8 35 19 20 PR, — — —  64-8
11 113-8 35 19 20 ?PR, —_ —  64-3°
1 Rocca di Papa 1138 53 e19 36 ?PR,; e 29 23 +83 e55:7T 654
b 113-8 53 e19 41 PR, 29 21 +81 e597 657
1 Florence 1141 50 e19 PR, — — 543 623
1 1141 50 19 50 (PR, 29 50 +107 49-8 54-8
1 Uccle 1143 41 e19 38 ?PR, e29 44 +100 e 513 68-3
1 1143 41 19 40 ?PR, e29 32 +88 e49-8 67-8
1 Pompeii 114-4 55 19 22 PR, 0 +75 613 653
hi 1144 55 19 12 PR, — — .+ 568 648
1 Zurich 114-6 48 —_ — —_ — e 622 —
1 Strasbourg - 1148 46 e19 55 PR, —_ — 643 73-3
I 114-8 46 — — — — 638 - 688
1 Dyce 115-1 34 — — 141 17 SR, 643 68-2
bid 115-1 34 — — 130 8 +117 628 678
1 De Bilt E. 1154 40 — — e29 51 +98 €553 682
1 N. 1154 40 —_ — e29 54 +101 — 673
I E. 1154 40 — — €29 46 +93 e 528 679
n N, 1154 40 — — ©29 45 +92 —  67-3
1 Hamburg 1188 40 e 20 20 ?!PR, — — e61:3 745
I 118-8 40 — — — — e66-8 718
1 Helwan E. 1200 76 e20 20 ?!PR, —_ —_ — 810
I E 12000 76 20 20 PR, — — — 796
1 Lemberg 1247 50 -— — — — e69-7 1752
1 Batavia 132-8 180 e 22 41 PR, — — e 694 —
. 132-8 180 e 22 32 PR, — — e 688 —
1 Colombo 138-6 137 68 38 L 72 26 ? (68-6) 99-3
IKodaJka.nal 140-2 131 75 8 L — — 776 930
140-2 131 75 32 L — — 830 909
x Bombay 1441 119 71 41 9L — — (7T1-7) 881
1441 119 19 23 [—24) — — —  88-2
lEkateﬂnburg 147-3 44 e19 46 [— 6} i33 14 +90 633 877
1473 44 11946 [— 6] 30 16 —88 408 514
lMs.nﬂa. 1506 210 e19 53 [— 4] — —_ — —_
n 1506 210 e19 50 [— 7] — — — —
1 Osaka 156-0 264 — — 5118 2 —  77-8
his 156-0 264 — — 3033 ¢ — 867
1 Taihoku 1594 224 e 12 33 ? — — — 79-8
1 Zi-ka-wei 1642 237 — — €29 59 t e750 —
: 164-2 237 e 25 32 ?PR, e 37 56 ¢ 550 87-0

Addltioiml records : Cipolletti 1 and Mendoza 11 appear to record lﬂm. early.
ala II gives = 411-4m. La Paz (1), MN=+416-3m., T,=
3h 26m.47s Epicentre 42°:98. 13-5W. La Paz 11 iSE= +10m.215 Ly
LN = +12-4m., T,=11h.45m.4s. Epicentre 42°-28. 73°-5W. Ascension
i gives records at -+64m.50s. and -+74m.50s. Gegrgetown 1 LE =
+46-5m., LN = 4+51-5m., T, =3h.26m.50s Georgetown 11 LE = +43-0m.,
To=11h.45m.5s. ‘Washington 1 L = + l -3m., T.=3h.26m.47s ‘Wash-
ington 11, SR, = +27m.50s,, L = +41-:8m. and 0-8m., T, =11h.45m.22s.
Harvard 1 iE = +27m.59s. and four other L’s, T. 31\.26 598, Harvard
n iF=+23m.13s, iN=+23m.19s., eE = +28m.38, T,=11h.45m.27s.
Ithaca. 11 eN = +22m.57s. ., eE = +28m.35s. (é%nago 1 Lt=+35-5m.,
L=+48-3m. and +64-3m., T,=3h.27m.0s, L=+35 5m.,
+58:3m., and +64:8m., To=11h.45m.32s. Toronto 1 PR,? = +19m.5 8.,
eL=+67-3m.. Toronto 11, 8= +25m.508, and +30m.}4s., L = +52-2m.,
L = +58-4m., eL = +63-6m. Ottawa 1 eSN = +23m.19s., eL = +43-3m.,
L=+58-3m. and +63-3m., T =3h.27m.11s. " Ottawa I SR. +29m.32s.,
L=+44-8m. and +54 8m. T, =11h.45m.21s. Apia I = +28m.56s.
Riverview 1  MZ= +47-3m.. Riverview 11 PS= +26m 52s. ., eSR,=
+30m.27s.. and +31m.233 MN = +44-Tm., MZ = +47-0m. . Adelaide 11,
SR, = +30m.56s. Pernando 11 MN = +61 m. . Victorla 1 L =
+43-8m., MZ = +50'7m. Victoria 11 MZ = +55-3m. Coimbra 1 Milne
record P = +13m.30s., +27m.208§ M=+509m 8 Coimbra 1 Milne

A]glers I (%) = +28m.2s. Pa.rls n -8m. ﬁonoalieri 1 MN =
+ “Moncalieri 11 MN = ~2m. Eskdalemuir ‘PR, =
+19m.44s. = Dyce 1 LN = +63- Sin De Bilt 1 ePR, = +20m.'ls.

Notaomimwdonmtme.
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De Bilt 11 ePR, = +20m.4s. Hamburg 1 MN = +75-5m, % =
+22m.26., MN = +72-1m.  Helwan 11 PN — 1 21m 14s., Sa o aooaun

Lemberg I 74m.2s.  Batavia I eL,=-+78.6m., eLo= -.83-7m.  Batasia
1 _el,=+78-8m., eL;=+83-8m. Kodaikanal 11 gives P = +22m.14s.
(?PR,) as part of an earlier shock. Ekaterinburg 1 iP = +19m.48s., i, —
+2§PL’28.’ i = +26in.32s., i; = +30m.12s., i; = +36m.4s. Epicentre 28°’30"S
168? g?vg:. e e%s%l;z 1MN — J587'2m'z- o O5aka T MN = +88-7Tm. _ 7j-ka-
W 8 our early. i-ka-wei G E = =
+51m.57s., MN = +83-6m. 1 SRE =+ 45m.0s., SN =

NoTE To 1919 MAR. 2 AND 9.

Some of the residuals for the stations nearest the epi
lv:?eilsle t%%‘x}gttsr vv{;mthefl t]};%e sotl'utioil ist hev%nl appr?))g&?tg%;ec%ﬁe%%.lmigtesgg
ore to call attention to ]
six N. American stations are as followg :ilowing points. The residuals for

A A7z, P Residuals. S Residuals.
G . 7!; 0 3},3 2d.3;1. 2d.11h. 9d. 2d.3h. 2d.11h. 9d.
eorgetown . + +8 —
‘Washington 79-9 358 +2 - -2 +14 ilg ili * g
Harvard 83-4 1 +1 +3 +1 + 2 + 2 + 3
Ithaca 835 358 -1 — — - 3 + 3 —17
Chicago 83-6 350 +1 -1 -7 -5 37 I
Ottawa 86-4 359 +1 =5 +2 0 — 8 -8
Mean +2 +1 0 + 3 -1 - 3

(1) In view of this concurrent testimony it s ' /
of T, can be made in any of the threg c&se%(?ms clear that no great alteration

(2) z’l‘el;g hﬁtugt?h?f the epicentre is checked by these stations which lie close to

(3) The longitute may be inaccurate, but the residuals for Apia (—1s. for P.on
mh?;i. :gnih?d —12s. for S on Mar. 2d. 11h.) in Azimuth 257° are reassuring

(4) Nevertheless La Paz has the residuals
A Az P. 8.

A

o o
La Paz 25-0 13 +14s. +4s. +15s. +5638. +17s. +30s.

The mean value in P is +11s. and in S +33s., indicati -
g::t;r‘?t ?ilzoalltiis eﬁuxknm;ed l°£%‘ ort{:-S turt(liler away l!ron.;,n Eggpﬁlé‘.’t %lgtegrie
out upse e ace V.

Sannot do Shis withe Ameﬂcanmgtations :131; ance of the.lN. American stations.

Cipolletti and Rio de Janeiro are in azimuths 66° and 64° :
Apia that the longitude of the epicentre is well Geterminoq, bt ol oy e
about latitude. eoﬂdoza. is affected by some large error of 3 or 4 min
Pilar in azimuth 44° would support La Paz in requiring a latitwde further

south ; but contradicts Apia, Cipolletti, and Rio de Janeiro as regards the

longitude.
’ Andalgala has P residuals —7s. +26s. +57s. Th ¥
ilgaaﬁn:’l but the discordances from the mean show thﬁt"@ﬁ%nazgil&'&wgﬁ"ﬁ

. Vieques gives us no help.

(5) If we accept the La Paz observations as requiring
than those of N. America, the only w? of &pncﬂm;n tlfel:)l’ncei!sltll:; gﬁggg&%
a focus below normal degth. With a depth of 0:020 the epicentre might be
gg)vedgbﬂ further South (to 43°-7); and the new A for lim. g&? would be

‘ 25"“0 (above) -f-2°-1 (new latitude) ~1°-2 (deep focus) =§6°-5 H
while that of a N. American station, say Washingtoﬁ, would be effectively
19°9 (above) +2°'7 (new latitude) ~2°-7 (deep focus) =79°-9,
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(6) It may be remarked that this alteration of epicentre brings the focus nearer
to Riverview and Adelaide, which lie near azimuth 180°. The effective A
for Riverview is thus doubly altered

94°-4 (above) —2°:3 (new latitude) —§°‘8 (deep focus) =89°3.
The large negative residuals

inP —64s. —17s. —15s. now ,become —36s.+11s, —23s.
in S —T74s. —76s. —64s. ' —20s, —22s, —10s.

which is a considerable improvement.

The residuals are still negative and call for a displacement of the epicentre
further West to correct them. And this would be supported by Apia, &ec..
which lie to the East : the increase in A for them would be balanced by the
correction for focal depth. .

(7) The only values of [P] are for Bombay, Ekaterinburg, and Manila, and show
a mean value [ —93.]. For a focal depth 020 this should be about [ —17s.].

The evidence taken together therefore points to a moderate focal dgpth
,(791;03%%’, though not very strongly ; and to an epicentre at (say) 43°-7S.

Mar. 2d. 16h. 56m. 50s. Epicentre 34°‘0N. 96°-0E. (as on 1915 April 284d.).
A=—-087, B=+-824, C=+-559.

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

° m. 8. 8. m. 8. 8. m.

Calcutta E 122 258 — 4 5 22 -2 —
N. 12:2 2 52 —10 5 22 -2 —_

Zi-ka-wei 215 e457T — 2 e911 +16 —
Manila 29-9 — _— — — o142
Helwan 54-1 3810 ‘L —_ —  (38:2)

Helwan gives PN = +33m.10s.

Mar. 2d. Records also at 2h. (La Paz), 4h, (Colombo), 5h. (Pola), 10h. (Simla),
13h. (Pola), 19h. (La Paz).

Mar. 3d. Records at 1h. (San Fernando), 2h. (Zi-ka-wei, Batavia, and Mo,nilal,
3h. (Ekaterinburg and Helwan), 6h. (Ekaterinburg, Helwan, and Cal-
glﬂtaz,Ploh. i(nBa.t&via), 11h. (Bidston), 15h. (Helwan), 16h. (Batavia),

. (Pompeii).

Mar 4d. 8h. Im. 25s. Epicentte 48°-08, 134°-0E.

A=—-465, B=+481, C=—"743; D=+-719, E=+695;
G =+-514, H=—535, K= —-669.

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

° s I 8. s. m. s. 8. m. m.

Riverview 191 49 e4 30 0 e8 5 '+1 e92 9-8

Sydney E. 191 49 4 47 +17 8 5 +1 8-1 97

Colombo 725 303 41 35 L —_— — (41'6) 476

Capetown 79-9 229 38 53 L —_ — (38-9) —_—

Honolulu - 921 60 — — — — 466 486

La Paz - 112-5 158 568 12 1L ‘59 26 ? 60-0 —

) Victoria . 130-8 59 62 20 L — — (62-3) 71-2
N Rooca di Papa E. 1390 284 e18 53 —14 —_ — — 176
. N. 1390 284 i17 5 ~— 2 —_— — — 172
Algiers 142-8 270 —_ — — —. 796 841

Moncalieri 1437 285 — — — — 874 —

De Bilt 1476 207 — — e41 59 ISR, e82:6 940

Paris 148-4 290 — — — — 816 —

San Fernando 1488 263 76 85 L —_ — 818 866

Kew 1508 204 — B — 816

Coimbra 152-2 268 — — 68 59 |} 771 806

gukdalemnir 1530 303 —_ — 4235 ISR, — -—

'oronto 156-5 88 —_ e —_ o= 174 L —

Additional records: Riverview gives MZ = +14-2m. La Paz probably
records a te shoock. occa di Papa ePN = +34m.44s., ePE =
84w 500, W= +36-7m., also eL = +63-6m.  De Bilt MN = +52-4m.
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Mar. 4d. Records also at Oh. (Lick), 3h. (Balboa Heights), 6h. (Hel , 7h.
. (Bgtaﬁvgla), l())h. (Ekaterinburg), 12h. (Tokyo a.li:g.'l wzusa.w(a.),e;?vg.n)(mck
an 'wan).

Mar. 5d. Records at 1h. (Helwan and San Fernando), 16h. (Ekaterinb , 20h.
(Honolulu), 21h. (Ekaterinburg and Rocca di Papa), 23h. (Toggo)). 2

Mar. 6d. 3h. 13m. 53s. Epicentre 3°-48. 118°-5E. (adopted from Batavia).
A = —-476, B=+‘877é0=—-059' D=+~9879, E=+4-477;

G=+-028, H=—-052, K= —998 .

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

° m. 8. S. m. s. S. m. m.

Batavia 119 256 2 58 0 6 30 L (6:6) 82

anila 18-1 8 419 +1 — — 75 8-0

Perth 28-6 185 — — 12 38 +88 — —

Colombo 399 285 12 7 ? — — — 301

Ekaterinb 76 331 i11 49 — 6 i21 28 -9 321 356

De Bilt 1069 32 — — e28 17 +67 e 581 693
La Paz 1591 162 27 43 ? —_ — —

Manila gives MN = +7-6m. Batavia records the adopted T, and epicentre.
Ekaterinburg gives its record as 4h. instead of 3h., and records epicentre
8°49’8. 107°5’K. De Bilt MN = +59-8m.

Mar. 6d. 13h. 12m. 4s. Epicentre 36°-7N. 21°-0E. (as on 1919 Feb. 244d.).
A=+-749, B=+-287, C= +-598.

A P. 0-—-C. 8. 0-—C. L. M.

° m. 8. 8. m. s. 8. m. m.

Athens 25 e038 —1 el 9 0 i16 20
Pompeii 6-4 2 56 1S (2566) + 1 6-9 —
Rocca di Papa 81 e2 3 0 — — — 3.2
i e S R SRS v S
e . — — e + e 13- 53
Ekaterinburg 331 —_ — — —_ 15-4 ! —

De Bilt gives MN = +15-1m.

Mar. 6d. Records also at Oh. (Helwan and_Ekaterinburg), 4h. (Batavia), 6h.
(Paris), 7h. (Batavia, Manila, and Ekaterinburg), 8h. (De Bilt), 21h.
(Mizusawa, San Fernando, and Tokyo).

Mar. 7d. Records at lh. (Ekaterinburg, Batavia, and Manila), 2h. (Helwan),
. 11h. (Ekaterinburg and La Paz), 19h. (Tokyo and Miz , 20h.
(Ekaterinburg), 23h. (Batavia). (Tokyo an usawa), 20h

Mar. 8d. Records at Oh. (Mizusawa), 1h. (Mizusawa and Ekau;rinburg), 4h.
(La Paz), 10h. (Rocca di Papa), 12h. (Rocca di Pa d M ),
18h. (Manila and La Paz), 2{1‘: (Rocca di Papa). e a.n endoza)

1919. Mar. 9d. 3h. 16m. 48s.  Epicentre 41°-0S. 74°-0W.
As on 1919 Mar. 2d. : See note on that date sugges 43°-78. 77°-0W.,
¢ with focal depth 0:020). ting W
A=+-208, B=—725, C=—656; D=—-961, E=—216;
G=—'181, H=+-631, K= —-755.

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

° o m. 8. 8. ° Im. 8. 8. m. m.

Cipolletti 49 66 — — 0-1 1-8
Mendoza 93 31 5 3 S 5 3) +53 80 104
Andalgala E. 148 27 7 33 L — —_— 88 12-2
s N. 148 27 4 33 +67 — — 90 12-0
La Paz E 250 13 e5 5856 +17 i10 31 +28 ° 129 16-7
N. 2540 13 1551 +13 i10 35 +32 129 164

Rio de Janeiro E. 316 64 o7 3 +20 12 45 +44 168 22-8
. 316 64 e639 — 4 12 39 +38 17-2 20-6

Vieques . E 596 10 —_— -_— —_ — 332 351
N. 696 10 _— —_— —_ — 402 40-8

Continued on next page.
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A Az P 0-C. S. 9~C. L. M.
o o m. s. 8. m. s. 8. = m. m.
Capetown 70-2 118 11 45 +27 31 45 ? 44-8  48-0
Cheltenham E. 79-8 358 21 59 1S (21 59) -—22 439 —_
N. 79-8 358 22 2 S (22 2) -—19 450 —
Washington ~N. 799 358 1222 + 4 22 22 0 e42-2 —_
Georgetown E. 799 358 — — 22 27 + 5 432 —
arvard E. 834 1 — 23 7 4+ 6 e426 549
N. 834 1 1239 +1 23 1 0 _— -
Ithaca E. 835 358 , - 2246 —17 e 389 —
Chicago 836 350 1233 -+ 7 3 —2 442 —
Ann Arbor E. 83:-7 354 — — .25 51 +165 46-8 52-2
Toronto 8478 356 11 57 —50 124 15 +58 e¢42-8 498
Ottawa 86-4 359 12 57 + 2 26 — 8 e43-2 —_
pia 86-7 257 — —_ — — 396 —
Berkeley 90-4 323 — —_ _ — ©39-8 —
Sydney E. 943 216 19 45 PR, — — 446 462
Riverview 944 216 12 49 —51 23 56 —64 44-2 484
Adelaide 98+4 205 — — —41 44-8  55°7
San Fernando 99-2 49 24 27 1S (24 27) —21 578 64-2
Honolulu 99-5 290 25 51 S ISR, 462 530
Victoria - 99-5 330 33 49 ISR, 40 16 ? 477  56-1
Rio Tinto 999 4 1815 ¢ — — 782
imbra 1007 44 17 29 PR, 27 23 481 47-8 50-2
ers 1049 53 e18 51 PR, 25 8 -9 51-2 598
Perth 106-5 189 —_ 37 29 SR, — —
Barcelona 107-4 50 — — e26 45 —20 e 504 652
Marseilles 1104 48 — — — — e 618 652
Shide 111-5 40 19 26? PR, 29 1 +79 . — 696
Oxf, 112-1 40 — — — 629 656
Paris 112-2 43 — — e53 15 ¢L 622 63-2
Bidston 1124 37 — — 2915 +86 — 550
Kew 1124 39 — — — — — 752
Moncalieri 1127 49 19 33 PR, 29 40 +108 552 695
Ed.tnbu.rf 1138 35 2015 PR, — — — 642
Rocca di Papa 1138 53 e 19 42 IPR, e 29 31 +91 e609 680
Florence 1141 50 19 42 ‘PR, — —_— — 592
Uccle 114-3 41 — — — — e52:2 702
Pompeii 1144 55 19 49 PR, — — 632 713
Strasbourg 1148 46 —_ — e22 5 ? — —
Dyce 115-1 34 — — — — 732 —
De Bilt 1154 40 — — €29 55 +102 e55-2 687
ola 1163 50 e29 52 S (e29 52) +92 €589 740
Hamburg 1188 40 — — — — e652 732
Vienna 119-56 49 — — — — eT70-2 712
Helwan 1200 - 76 21 9 ‘PR, — —_ —  81-2
Lemberg 1247 50 — — — — e1736 1752
Colombo 1386 137 70 15 L — — 892 992
Kodaikanal 140-2 131 41 9 SR, — — 174 938
Manila 1506 210 e19 59 [+ 2] — - — — :
Simla 154-8 103 e75 9 L —_ — (e 75-2) —_
Taihoku 159-4 224 — — — — e74-8 —_
Zi-ka-wei 1642 237 e 24 55 PR, — — —_ —_
Additional records : La Paz gives iN = +11m.26s., Ty =3h.16m.43s., ?ioéntre
42°-58, 73°-5W. Harvard LE = +45-5m., T, =3h.17m.0s, Ithaca eN

.= +22m.55s. Chicago L?=+38:2m. - and 62-2m., T,=3h.16m.46s.
Ann Arbor SN = +26m.38., LN = +47-2m, Toronto PR, = 4 18m.218.,
iS = 4+30m.3s., eL = +54-0m. and +57-8m. Ottawa PR ﬁ = +16m.27s.,
SE = +23m.40s., L =+455-2m., and four other L’s. i‘. =3h.17m.10s.
Riverview PS = +25m.59s., MN = +46-8m., MZ = +47-3m., T, =3h.16m.27s.
Adelaide SR, = +31m.41s.%. San Fernando MN = +4-62-2m. Colmbra
LN = +47-2m. Barcelona eL = +28-6m., M= +29-8m. Paris MN =

+71-2m. Moncalieri MN = +68-8m. De Bilt ePR, = +20m.98., MN

= +68-8m. Pola_ gives its records at 4h. (Central European time ?).
The Taihoku record has been assumed one hour too early.

Mar. 9d. rds alsd at 4h. (Tucson), 5h. (Ekaterinburg), 8h. (Ekaterinburg
and Helwan), 15h, (Ekaterinburg, Batavia, and Helwan), 19h. (Helwan
and Ekaterinburg).
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Mar. 10d. 21h. 19m. 45s. Epicentre 27°-5N. 123° 5E.
A=—-490, B=+740, C=+-462; D=+-834, E=+-552;

= —255, H=+-385, K= —-887.

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

o ° m. 8. 8. m. 8. . 8 m. m.
Taihoku 30 216 — — 133 +10 2-4 2-7
Zi-l?a.-wex 41 334 153 18 1 53) (2-8) 4-1
Kobe 122 51 3 6 + 4 — — — 7-8
Osaka 125 52 3 8 + 2 — — — 81
Manila 132 191 318 + 2 5 55 + 6 67 7.2
Tokyo 160 56 4 1 + 9 6 29 —26 — —
Mizusawa N. 187 47 411 -—14 7 38 —17 — _
Batavia 374 208 e7 26 — 7 — — — 144
Colombo 462 251 1515 S (156 15) -—16 — —
Ekaterinburg 526 321 1929 + 5 1653 + 2 252 299
Riverview 66-7 155 — — e19 16 —30 e31-6 38-8
Honolulu 706 75 18 57 18 (18 57) —96 €352 452
J.emberg 75-0 319 — — — €396 41-2
Helwan 785 298 19 15 8 (19 15) L =171 — —
Hamburg 80-8 327 —_ —_ — e 422 442
De Bilt 840 327 — — ISR, e 48-2 493
Bidston 86-8 331 23 51 IS (23 51) +12 —— 48-8
Moncalieri 870 320 38 50-4 —_

. — [ .
San Fernnndo N. 1005 320 2415 IS (24 15) —106 —

Additional records: Osaka gives MN = +7-8 Manila MN = +7 -4m., T. )
d—21h 19m495 Ekaterinburg i= +17m4ls ., PR;= +19, SR, =
+20m.458. R, +22m.4s., i=+23m.29s., epicentre 31°0 N. 127°29 E.
Heiwan PN = +20m.16s. . Hamburg MN=-+48-2m.  De Bilt MN=
+51-Tm. Bidston gives 8 = +30m.15s SR;.

d. Records also at 1h. (Taihoku and San Fernando) ), 9h. (Mendoza), 17h.
Mar. 10 (Colombo), 18h. (Helwan), 19h. (Manila, Ekaterinb , and Nagasaki),
20h. (Helwan).

Mar. 11d. Rwo ds at Oh. (Rocca di Papa), 6h. (La Paz), 8h. (Helwan, Ekaterin-
w1 burg, &I!l.d L/?a.mls.)f 10h. (Batavia), 14h. (Taihoku).

Mar. 12d. 10h. 31m. 5s. Epicentre 44°-5N. 140°-0E.

A =—-546, B=+-458, C=+-T01; D =+:643, E=+-766;
G =—-537, H=+-451, K=—"T13.

A Az P. 0 -C. S.

o ° m. 8. 8. m. 8.
Ootomari 29 42 117 8 (l 17)
nﬂ?ztgsawa E. 556 170 128 + 3

“ 3 18 33 (3 29)

Tok;
Oga{g 105 201 3 12 (it (3 12)
Zi-ka-wei 197 233 e4 48 +11 e9 32
Ekaterinburg 488 314 e857 — 2 i 16

Osaka gives MN = +6-2m.
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‘Mar. 1 d. Recbrds also Bt Oh g)e katerinburg and De Bilt), 3h. (San Femn‘.ndo),

Bilt), 9h. (Ekaterinburg,

terinburg
Bﬂt). 12h. (La PM), 13h (Helwan), 20h. (San Femando),

Mar. 13d. 13h. 9m. 30s. Epiocentre 45°-0N. 120°-0E. (as on 1917 July 31d.).

A =—:354, B=+-612, C=+T07.

A P. 0-C. S, 0~—C.

° m. 8. 8. m. 8. 8.

g —_ — . 631 -7

Boa 108 = T 8u g
Tokyo 17-0 421 +16 72 + 8

No additional records.
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Mar. 13d. 14h. 16m. 55s. Epicentre 8°-58. 124°-5E.

A =—-560, B=+815, C=—-148; D= 4824, E=+566;
G = +-084, H-——122 K =—-989.

An extra depth of focus is suggested, but the material is scanty.

A Az P o —-C. S, 0—-C. L. M.

° ° 8. 8. m. s. 8. m. m.
Batavia 176 276 4 13 +1 — — — 9-6
Manila 234 351 e519 — 2 — 9-8 9-9
Riverview 35.3 141 i7 1 -—15 12 31 —29 e14-8 215
Colombo 47-1 289 30 5 L — (30°1) —
Ekaterinburg 83-4 331 112 22 -—16 i22 30 —31 30-1 —_—
Helwan 97-0 300 18 5 ‘PR, — — —
La Paz 1520 154 18 54 [—65] — — —_ —

Additional records : Mamnila gives MN = +10-2m. Riverview S = 4-13m.17s.,
‘MN=+19-8m., MZ = +19-Tm. Helwan PN = +17m.5s.

Mar. 13d.  Records also at 9h. (Hamburg, De Bilt, and Ekatennbn% 15h.
(Riverview), 16h. (La Paz), 17h. (Lick and Helwa.n), 20h. elwan),
21h. (Coimbra), 23h. (Osaka and Ekaterinburg).

Mar. 14d. Reeords at 1h. (Lick and San Fernando), 6h. (Mizusawa), 7h. (Manila),
12h. (Taihoku), 14h. (Mizusawa, Ootomari,” and Ekaterinbueg), 15h.
(Hamburg, Honolulu, De Bilt, and Vienna), 17h. (Ekaterinbueg, Apia,
and Riverview), 18h. (Denver ‘and De Bilt), 23h. (Nagasaki).

Mar. 15d. Records at 1h. (San Fema.ndo), 9h. (La Paz), 12h. (Osaka), 14h
( a), (La Paz), 18h. (Ekaterinburg and San Fernando), 19h.
(Denver), 21h (Ba,tavia), 22k, (Ekatermburg and Helwan).

1919. Mar. 16d. 7h. 33m. 10s. Epicentre 9°-5N. 127°-0E.

(as on 1918 July 1d.).
A=—594, B=+-788, C=+-165; D=+799, E=+-602;
G=—-099, H=+132, K= —986.

A depth of focus 0:015 has been assumed.

Corr.
Station and for
Component. Focus A Az P. 0-C 8. O0-C. L. M.
o o o m. s. s, m. s. s. m. m.
Manila -01 78 31 e2 4 +7 4 0 +31 46 62
Taihoku —-05 164 42 4 15 +24 (7 25) +32° 74 77
Zi-ka-wei —-07 223 U7 e5 1 +1 8 19 -38 — —
Batavia -08 255 233 5 22 -13 10 2 + 5 — 119
‘Kobe —-08 262 15 5 50 + 8 — — 127 164
Osaka —08 264 16 ‘5 59. 415 (10 59) +45 11-0 19-1
Tokyo' -09 288 21 9 39 ? 12 38 ?L (12°6) 193
Mizusawa B. —11 322 21 6 42 + 3 11 50 -3 — —
N -1 322 21 6 3B -4 11 54 +1 — -
Calcutta N. —1'0 393 295 788 -8 13 38 -4 — —
Qotomari -13 395 17 e7 49 + 9 — — — —
Perth ~14 428 193 — — 13 54 - -33 — —
Adelaide —-14 458 167 8 147 =15 4 34 -33 235 217
Colombo —-1'4 468 N 8 +14 15 50 +30 23'8?7 335
Kodaikanal . 8. -16 488 275 15 4 78 15 14 -3 190 350
Riverview —16 490 153 e8 49 - 2 15 —-13 e 25 264
Sydnev E. —15 490 153 4 20 7?8 (14 2) 88 - 258 290
Apia —19 651 110 —_ — cl9 26 +23 31-8 —
Ekawrlnbm‘g -20 693 329 i1 3 +3 -i20 9 +15 29'8 394
Honolulu -20 727 70 10 50 -31 20 44 +10 €328 436
Helwan -1 90 13 8 +2 — — 621
. Vienna —22 963 320 i12 11 88 (25 50) 453 e258 —
Hamburg -22 977 329 — — e 24 40 —31- e51'8 598
Berkeley © =27 10000 49 — — e
Rocca di Papa: -22 1008 318 e 11 5 [+ 7] — — - 195

Continued on next page.
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a Cton-.
Station an or

. P. o-C. 8. 0-C. L. M.
Component. Foucus A, A,Z m. s, s. m. s. s. m. m.
i . —22 1010 328 — — e2 53 —-51 e51'8 56:3
De Bilt S -22 1010 328 — — — — e48'8 554
Strasbourg -2:2 }gé: gg% — — e3 50 7SR, o5t8 —
~22 . — — — — —
[ETg‘i‘Ebu'rgh —-22 1028 34 27 50 ?8 (27 50) +109 = 58.8
Moncalieri —-2:2 1030 321 18 38 °?PR, — — 51-3 688
Eskdalemuir - %% igzg ggg — = 26_50 +_‘f5. - 7;3;
Boston To2 1042 332 M 2 7SR, - — e s

Paris —2:2 1042 326  — — - — eus
Shide —-922 1051 328 — — —_ —g . 80—-_&
Rio Tinto - %g Hgg gzg 28 50 ‘?“E} (28_50) -|; = so8
%atga\g?“ando 7 1o14 o - S W s eSR, esgs
X — 1217 — — —_ —_ —
{gxg:;o — 1837 117 20 14 [+3 34 23 ? 798 817

ional s a gives MN = +6:3m., T, =7m.32m.52s. Epicentre
Ads(‘l,i.?&naﬁ!ﬁqglas M(a)ggkagiMN = +ll76-lg§. II{?M;’V%P %s reg_o;-im 8 o
tead = m.59s. Vi 2= .42s.,

instead of Th,  Adelaide SR = 4 1TmO0s Sm.49s. and_ 4 19m.195..
MN = +27-Tm., MZ = +35-9m., T, =7h.33m.26s. Sydney S = +19m.8s.
Colombo L% = +31:8m. Ekaterinburg PR, = +°13xln.435., }’1}]&= +15m.29s.,
iPS = +20m.57s., SR, = +24m.26s. Epicentre 3°51’'N. 118°4"K. Helwan
PN = +14m.14s,, MN = +63-6m. oncalieri MN = +71-2m. .

Mar. 16d. i5m. 3m. 0s. lEpicentre 9°-5N. 127°-0E. (as at 7Th.). . .
A=—-594, B=+-788, C=+-165; D=+-799, E=+-602;
" G=-—099, H=+132, K=-—"-986.

focus of Th. is retained, although the evidence itself is'in this case
Thigs%eﬂ?glegg to justify any assumption of the kind. .

C'torr

or

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

F ° A.\ A,z m. S. s. | m. S s. m. m.
i 1. 78 311 el 55 -2 4 32 463 53 61

Manila To7 m3 M1 ed S0 -0 o8 3 +5 —

Batavia Zo8 255 933 e5 2 -33 10 15+ 5o 1

Osaka 08 fgg lég 7 0 +76 - = o 160

Riverview -15 X e —_ - . 87 w3

i To0 693 329 i10 4 —16 i19 586+
‘g];f‘vﬁgnbmg Z21 902 300 23 0 ?8 (24 0 47 oo =
De Bilt 22 1010 328  — — — e _

: ves MN = +6-3m., T, =15h.1m.41s. Epicentre

A PV Ty T, = 15h. 1m 415, Osaka gives MN =
+15-9m. Helwan, the two records are PE and PN respectively. De Bilt
gives eLN = +59-0m.

. (Lick), 2h. (La Paz and San Fernando), Sh. (Algiers),
Mar. wd'uﬁefﬂﬂd%:lz%? %gg?l(ﬁ\lgiex)'s and Rocca di Papa), 20h. (Pola), 22h. (San
Fernando).

- . (Manila (2) and Taihoku), 4h, (Cape Town), 5h.
Mar. 17d, Bataféie:grgi.a(tbg&w(a and Toronto), 9h. (Ekaterinburg), 11h. (Algiers,
e Bilt, and Helwan), 22h. (Lick and San Fernando). R

Mar. 18d.  Records at 1h. (Algiers), 6h. (Rocoa di Papa), Th. (Zi-ka-wel), 14h.
(Manila).

: do), 2h. (Toronto, Helwan, and Colombo),
Mar. 19d'5hRfﬁ°e§$‘a:t,l¥i1.(s?an&m&p Pg ) §h. (Helwan and Ekaterinburg),
h. (Ekatarinburg, Honolulu, Mizusawa, and De Bilt), 12h. (La Paz),

ﬁh. (Athens), 18h. (Monte Cassino), 21h. and 22h. (Athens).

Mar. 204.
ar. Pa
. (E

, t, San Fernando, and Ekaterinburg), sh. (La
(2}'{‘,’ fgh.sh(la%);}o%i)l, 18h. (La Paz), 19h. (San Fernando), 21h.
kateriburg). .. . . -
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Mar. 21d. 1h. 2m. 155. Epicentre 13°-0N. 123°-0E. (as on 1917 May 28d.).

=—:531, B=+-817, C=+-225; D=+-839, E=+-545;
=—-123, H=+-189, K =—-974.

A Az P. 0-C. S. 0-C. L. M
° o m. e. 8. m. s 8. m. m.
Manila 26 309 i047 + 6 — — —_ -
Taihoku 12-1 354 315 +15 5 46 +25 81 87
Zi-ka-wei 182 356 e4 24 + 5 8 14 +30 — 125
Kobe 243 25 534 + 3 —_ — 100 109
Osaka 244 26 546 +14 —_ — 102 106
Batavia 25-1 221 544 + 5 1210 L. (12-2) 124
okyo 27-2 31 616 +16 10 23 —22 — 159
Calcutta N. 34-3 291 783 — 4 — — — —
Colombo 430 269 645 —93 20 45 L 25-2 274
Simla 458 302 el14 33 S (14:33) -—52 — —
Bombav 48-5 283 9 0 + 3 —_— — — 324
Riverview 540 151 — — e 17 57 +48 (22-0) 28-4
Ekaterinburg 64-2 329 i10 44 + 5 11916 + 1 308 348
Honolulu 751 172 e36 45 L — — 418 47-2
Helwan E 850 300 12 51 + 3 —_ —_ — 586
Vienna 91-0 322 — — _— — e53-8 602
Hamburg 926 329 e17 3 PR, — — e 488 578
De Bilt 95-9 328 — — 24 56 —19 e50-8 605
Strasbourg 96-1 322 —_ —_— _— — e50-1 —
Uccle 969 327 13 45 — 9 — — e51-8 538
Edinburgh 97-8 333 2545 1S (25 45) +11 — 552
Moncalieri 97-8 320 el7 54 PR, 34 43 PR, 540 —
Eskdalemuir 98-2 334 — — — 478 ———
Kew 99-0 330 —_ — — — — 628
Paris 990 326 —_ — e35 14 PR, 528 66-8
Shide 1000 328 — — — C— — 640
Coimbra 110-3 322 56 2 L 60 3 ? 66-3 —
Rio Tinto 1107 319 45 45 L —_ — (45-8) 808
San Fernando 111-2 318 61 45 1L —_ — (61-8) 1752
La Paz 1687 109 2011 [- 3] — -— —_ —_
Additional records : Osaka gives MN = +11-0m. Calcutta PE = +6m.51s.
Colombo gives its records to the nearest minute. Riverview MN =
+30-6m.; L is given as S. Ekaterinburg gives epicentre 9°23'N.
115°37°E. Helwan PN = +13m.158,, MN = +60-4m. De Bilt MN =
+60-6m. Eskdalemuir LE = +55-8m., LN = +63-8m. Paris MN =
+54-8m. San Fernando MN = +74-2m. .

Mar. 21d. 16h. 1m. 56s. Epicentre 8°-5S. 149°-0E. (as on 1917 Oct. 294.).

A=—-848, B=+-509, C=—"'148; D=+-515, E=+857:
G=+-127, H=—-076, K= —989.

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

° ° m. s. 8. m. 8, 8. m. m.

Riverview 254 176 e538 — 4 e10 6 ~— 5 e12:1 147
dney E 254 176 552 +10 10 28 . +17 129 163
Adelaide 28-1 198 621 +12 11 21 +2%0 160 176
8, 362 310 e7 16 — 8- —_ — —_ —
Perth 38-7 228 8 5 +21 14 27 +39 253 28-2
Batavia 419 270 e8 18 + 8 — — 241 —
Taihoku 429 322 — — el4 40 -7 — 248
-ka-wei 477 328 e8 52 0el547 -3 — —
onolulu 600 59 25 4 SRy 27 4 t 28-3 331
Colombo 70-7 280 12 4 +43 — —_— —_ —
Mauritins E. 881 250 24 10 S (24 10) +17 481 511
N. 881 250 35 34 ? —_ —_ — 476

Berkeley 941 50 — — — — e40-2 —
ictoria 948 - 42 22 43 36 t 409 522
Ekaterinburg 96-2 327 13 27 -23 4 45 ~33 421 512
Helwan E. 1181 300 21 4 1P —_— — —_ _—
;- 1181 300 17 4 +90 — — — —_
120-3 45 _ —_ — — o 54-1 —

b‘&rg 124-2 331 —_ — ©33 4 ISR, e62'1 691,
ront 125-2 42 —_ —_ —_ — o586 714
tawa 126-8 38 —_ —_ _ — 0601 —
Bilt 127-4 3383 — — — — e57.1 604
Ithdca E 1276 41 —_ —_ -_— — 610 —

Continued on next page. v
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A Az P. 0-C. S. 0-C. L. M.
° m. 8. 8. m. s. 8. m. m.,
Edinburgh 127 ‘8 340 21 4 PR, — —_ —-— —
Eskdalemuir 128-3 340 —_ —_ — — 58-1 —
Strasbourg 128:4 328 — — —_ — e@51 —
Uccle : 128-6 330 — — — — 67-1 . 791
Georgetown 1288 45 —_ —_ —_ — ef713 —_
ashington 128-8 45 — — — — e6l-1 —
Bidston 129-8 339 21 16 ?PR, 28 28 —92 — 727
Paris 130-9 331 — — —_ —_— 65-1  81-1
La Paz 56 124 19 12 [—-191 — —_ 637 65-7
Coimbra 142-5 330 —_— —_— _ —_ -1 —_
San Fernando 144-1 325 83 4 L — —_ (83-1) 1121

Additional records: Riverview gives i= +5m.52s.,, PS=410m.39s., T, =
16h.1m.57s. Adelaide PR, = +7Tm.45s., SR, = +12m.45s. Perth
‘SR +17m.468 Batavia S =M = +15m.27s., T, =16h.1m.14s, Vie-

LZ = +42-1m. MN = +46-6m. Ekaterinburg i — +17m.23s
Epioentre 3"19'S 31°32'W. Chicago L = +69-1m. Toronto eL =
+61- lm and - +80-2m. De Bilt MN +64-9m. Ithaca LN =
+59-5 Georgetown LE =+73'1 Washington L=+671m.
Paris MN +71'Im. _ San Fernando MN +95-1m

Mar. 21d. 17h. 30m. 285 @ | Epicentre 8°-0N. 128°-0E. (as on 1913 April 18d.).

A=--610, B=+-780, C=+4-139; D= +-788, E=+‘-616:
G =—-086, H=+-110, K= —-990.

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

B ° m. s. 8. m. s, s, m. m. -

1 Manila 95 314 e2 33 +10 — — 4-0 5-2
1 9-5 314 — — e4 35 +19 — =
11 Taihoku 181 341 e4 43 +25 — — 92 1046
1 Zi-ka-wei 240 346 e529 4+ 1 e950 + 6 — —
I 24-0 346 e5 6 —22 — — — 114
1 Batavia 25-5 237 e5 23 —20 944 29 —  11-2
1 Mizusawa E. 333 19 14 35 ? —_ —  (14-6) —
11 Adelaide 44-1 167 —_ —_ —_ — 226 250
I Riverview 47-2 154 —_— — el4 29 —75 e 216 275
11 Sydne E. 472 154 — — ISR, 225 295
11 Kodaikanal 49-9 271 37 2 — (37-0) —
1 Ekaterinburg 71-0 329 €20 34 9S8 (e2034) ' — 4 426 52-7
1 Honolulu 723 70 34 41 ¢ 3 L 396 42-7
1 Victoria 96-1 40 44 34 L 50 57 L 608 750
1 Vienna 98-0 321 — — ~— — 526 . —
11 Hamburg 99-4 328 — — e26 50 +60 e518 53-8
1 De Bilt 102-7 328 — — —_ — e538 559
11 Strasbourg 1031 322 — —_ —_ — 558 —
1 Uccle 103-8 327 — —_ — — e558 568
n 105-9 325 -_— — e 38 50 ? 548 57-8
11 San Fernando 118-3 319 —_— —_ —_— —  — 818
11 Toronto 1227 21 — —_— - — e 676 1739
11 La Paz 162-1 120 19 13 [-561 33 23 ? 77-4 80-1
Addltional records Manila 1 gives MN = +5 Tm Mizusawa 1 PN =
+14m.4 Riverview 11 MN = 432-1 Ekaterinburg 1 8=
+30m. 32s De Bilt 11 MN = +61-0m. San Fernando 11 MN = +76-8m.

Mar. 21d, Records also at 6h. (Manila (2 ), 7h. (Manila and Osaka), 8h. (T
‘hoku), 10h. and 11h. & ?&a), 18h. (Batavia), 13h. (Manila),
17h. (hio Tinto), 19h. (Vienna and

Mar. 22d, 16h. 18m. 458. - Epicentre 18°-08. 170°-1E. (as on 1918 Mar. 24d.)

A=—937, B=+16 C=— 309 D= o112, B985
304, H = — 033, K = — 951

A Az. P. 0-C. 8 0-C. L M )
o ° m. 8. S. . m. s. B. m. m.,
Rivervigw 233 283 6528 + 4 0921 -2 6133 154
Honolulu 50-2 40 — —_ —_ — e25:2 304
perth 506 2038 — _— — “°%®s "
T oo 393 BB B asse +m @id 20
Viotoris, © 8940 P = 49 408
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A Az P. O-C. S. 0~C. L. M.
° ° m. s. 8. m. 8. 8. m, m.
Chicago 11049 51 — — 2745 + 9 e 552 —
Ekaterinburg 1156 325 e16 18 +55 e25 33 —162 44.2 58-6
Ottawa, 1196 47 — — — — © 652 —
Harvard 1231 50 — — €39 5 ISR, 457 —_
Edinburgh 141-8 354 70 15 L - — (70-2) —
De Bilt 143-9 342 —_ —_ —_ — e 582 60-6
N. 1439 342 — — — — €622 748
Bidston 1442 353 63 15 ?L —_— — (63-2) —
Additional records: Riverview gives PS = +9m.51s. Tokyo records S as l;

ar

and L as 8, and gives all its records as 17h. instead of 16h. Harv
gives LN? = +45-9m.

Mar. 22d. Records also at 1h. (Strashourg), 3h. (San Fernando), 7h. (San Fer-
nando and Ekaterinburg), 8h. (Ekaterinburg, Helwan, and Hamburg),
12h. (Sydney and Riverview), 13h. (Helwan, Manila, and Ekaterinburg),
14h. (De Bilt and Riverview), 16h. (Manila), 18h. (Helwan), 20h. (Vienna),
22h. (Monte Cassino). . .

Mar. 23d. 22h, 51m. 35s. Epicentre 9°-5N. 123°-0E.

=—537, B=+4827, C=+-165; D=+839, E=+545;
G=—090, H= +-138, K = —-986.

A Az P. 0-¥. S, 0 -C. f;, M.
m.

° ° m. s. 8. m. 8. 8. . .
Manila 55 339 el 27 4 2 2 33 + 2 34 3-8
Batavia 225 226 e510 — 1 — — — —_
Colombo 427 270 21 25 L — — (21-4) —
Ekaterinburg 67-1 328 e10 40 —19 e 19 34 —=17 304 677
De Bilt 98-8 326 —_ — —_ — eb4:4 559

Additional records : Manila gives T, =21h.51m.41s. and an epicentre 11°-7N.
126°-4E. Ekaterinburg i = +10m.42s, De Bilt MN = +55-Tm.

Mar. 23d. Records also at 1h. (San Fernando), 2h. (Manila and Denver), 14h.
(Mizusawa), 19h. (Lick), 21h. (Mizusawa). ; .

Mar. 24d. Records at 4h. (San Fernando), 8h. (Helwan), 20h. (Helwan and
Vieques), 21h. (Helwan).

Mar. 25d. Records at Oh. (San Femando), 2h. (Taihoku), 3h. (Chicago and
Ottawa), 9h. (La Paz), 11h. (Helwan), 14h. (Manila and La Paz), 15h.
(Helwan), 18h. and 20h. (Paris),

Mar. 26d. 13h. 34m. 50s, Epicentre 30°-6N. 141°-8E. (as on 1917 July 10d.).
: o A =—~677, B=+:532, C=+-509.

Identification very uncertain: for instance, the epicentre 44°-0 131°-0E., as
used with deep focus on 1918 April 10d., would suit equally well,

A P. 0-C. S. 0 -C. L. M.
o I 8. 8. m. 8. . 8. m. m.
Tokyo 54 238 1S (238 +10 e —
[) 67 1 -6 —_— — 27 41
Mizusawa E. 85 218 + 9 353 + 3 —_ —
N 85 216 +7 359 49 —_— -

Osaka gives MN = +3:3m. Manila ( A =25°-0) gives e =13h.38m. = +3m.10s,

Mar. 26d. Records also at Oh. (Taihoku), 5h. (Balboa Heights), 6h. lg‘za Pag),

10h. (Taihoku, Ottawa, Toronto, Chicago, Bidston, and La , 19h,
(Batavia), 23h. (San Fernando). ) o )

| Mat. 27d. Records at 4h. (Coimbra), 8h, (Sydney), 9h. (Helwan).
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Mar. 284. 22h. 40m. 18s. Epicdhtre 37°-0N. 138°-5E.
A=—-599, B=-+-529, C=+602.

A P. 0 -C. S. 0-C. L. M. .
o m. s. 8. m. 8. 8: m. m.

Tokyo 16 017 -7 039 -6 — 2-2

Mizusawa E. 29 0 44 -1 1 24 + 4 — —

Osaka 3-5 1 3 +8 — — 2-0 27

Kobe N. 36 0 57 + 1 — —_ 2-0 2-2

Additional records: Mizusawa gives PN = +40s. Osaka MN = +2-4m.
Kobe MN = +1-8m., earlier than L.

Mar. 28d. Records also at 1h. (San Fernando), 17h. (Helwan), 20h. (Helwan
and Mizusawa), 23h. (Tokyo). )

Mar. 29d. = Records at Oh. (San Fernando), 1h. (Helwan, Batavia, and Manila),
2h. (Manila, La Paz, and De Bilt), 14h. (Rocca di Papa and La Paz),
15h. (Helwan), 18h. (La Paz), 23h. (Rocca di Papa).

Mar. 30d. 10h. 39m. 52s. Epicentre 9°-0N. 141°-0E. (as on 1919 Mar. 1d.).

=—-768, B= 4622, C=+'156; D=+629, E=+4-7T77;
G=~'121, H=+-098, K = —-988,

The focal depth of 0:030 of Mar. 1d. :sl retained in spite of the

La Paz residu:
Corr. .
for

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

o o o m s s m. s. S, m. m.

Manila -12 204 288 e4 45 +14 8 30 +24 100 107

Taihoku -16 245 313 — — 9 39 +16 — -—

Osaka -17 262 350 5 17 -18 — — 97 10-8

Zi-ka-wei —-19 288 323 e5 45 -—12 — — — —_

Batavia —-24 373 U7 e7 14. + 2 — — — 12'9

Riverview =27 439 188 e10 17 4132 16 17 +113 263 273

Honolulu -36 598 70 — — —_ - e301 356

Helwan E. —44 1022 304 60 20 7L —_ — (60°3) 710
Hamburg —-45 1051 332 — — — — e 561 651
Edinburgh —-46 -107'9 340 57 38 ?L - — (57-6) 696 -

De Bilt E.- —46 1082 333 — — e43 100  ? e57'1 646

' N. —46 1082 333 — — e43 23 ? — 87-4

Paris —-46 1118 33 — — - - 671 —

La Paz — 1508 108 19 56 [~ 1] — — — -

Additional records : Manila gives MN = +10-4m., Ty =10h.39m.568. Osaka

MN = +12-8m. Riverview MN = +30-3m. Helwan W = +62m.8s.

Mar. 30d. Records also at Oh. (Riverview), 4h. (San Fernando), 13]). (Rocea di
Papa), 14h. (Bidston). ) .

Mar. 31&. Records at Oh. (Riverview), 3h. and 10h. (Helwan), 12h. (Denver),
) . 13h. (Manila), 18h. (Mizusawa), 19h. (Manila). T
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TABLE. ¢
28| p s |s-p|s8 ‘ P s |s-2| 28| » s | s-Pp
A &| sec. | sec. | sec. a Bl sec sec. | sec é g, sec. sec. sec.
1 15| 28 13 ] 51 553 991 438 101 855 | 1565 710
2 31 95 24 | 52 560 | 1004 | 444 ] 102 860 | 1575 715
3 47 83 36 | 53| 566 | 1016 | 450 | 103 | 865 | 1584 719
4 62| 110 48 | 54 | 573 | 1029 | 456 104 | 870 | 1593 | 723
5 71| 1387 60 ] 55 579 | 1041 462 105 874 | 1602 728
6 92 | 164 72 1 56 586 | 1054 | 468 106 | 879 | 1612 733
7 106 190 84 ] 57 592 | 1066 474 107 884 | 1621 737
8 121 217 96 ] 58 599 | 1079 480 108 888 | 1630 742
9 136 243 107 | 59 605 1091 486 109 893 | 1639 746

10| 150 | 269 | 11960 | 612 | 1103 | 491 | 110 | 897 | 1648 | 751
11} 164 | 294 | 130 )61 | 619 | 1116 | 497 | 111 | 902 | 1657 { 755
121] 1791 3819 | 14062 | 625 | 1128 | 503 | 112 | 907 | 1666 | 759
13| 1931 344 | 151 )63 | 632 | 1141 | 509 | 113 | 911 | 1674 | 763
14 | 206 | 368 | 162 )64 | 638 | 1153 | 515 | 114 | 916 | 1682 | 766
15| 219 | 392 | 173 )65 | 645 | 1165 | 520 | 115 | 920 | 1690 | 770
16| 232 | 415 | 183 |66 | 651 | 1177 | 526 | 116 | 925 | 1698 | 773
17| 245 438 | 19367 | 658 | 1190 | 5321 117 | 929 | 1706 | 777
18 | 257 | 460 | 203 | 68 | 664 | 1202 | 538 | 118 | 934 | 1714 | 780
19| 269 | 482 | 213 )69 | 671 | 1214 | 543 | 119 | 938 | 1722 | 784
20 | 281 | 503 | 222 170 | 677 |1226| 549 | 120 942 | 1729 | 787
21| 293 | 524 | 231 |71 | 683 |1238 | 555 | 121 | 947 | 1737 | 790
22 | 305 | 545 | 24072 690 | 1250 | 560 | 122 | 952 | 1744 | 792
23 | 317 565 248 ) 73| 696 | 1262 | 566 | 128 | 957 | 1752 | 1795
24| 328 584\ 256 | 74| 702 |1274 | 572 | 124 | 961 | 1759 | 798
25| 338 | 603 | 265)|75| 709 | 1286 | 577 | 125 | 966 | 1766 | 800
261 348 622 | 27476 | 7151297 | 582 | 126 | 970 | 1773 | 803
27| 358 | 641 | 283 ) 77| 721 | 1309 | 588 | 127 | 974 | 1780 | 806
28| 368 | 650 | 291 | 78 | 727 | 1320 | 593 | 128 | 978 | 1787 | 809
29| 378 | 677 | 299 |79 | 733 | 1332 | 599 | 129 | 983 | 1794 | 811
30| 388 | 694 | 306180 | 739 |1343 | 604 | 130 | 988 | 1801 | 813
81 398 | 711 | 313 |81 | 745|1355 | 610 | 131 | 992 | 1807 | 815
32| 407 | 728 | 32182 | 750 | 1366 | 616 ] 132 | 996 | 1814 | 818
33| 416 | 744 | 328183 | 756 | 1377 | 621 | 133 | 1001 | 1821 | 820
34| 425| 760 | 335)84| 762 |1388 | 26| 134 | 1005 | 1827 | 822
35 | 433-l.4g75 | 342 |85 | 768 | 1399 | 631 | 135 | 1009 | 1833 | 824
36 | 442 90 | 348 | 86 | 773 | 1410 | 637°| 136 | 1014 | 1840 | 826
37| 4501 804 | 354 |87 | 779 | 1421 | 642 ] 137 | 1018 | 1846 | 828

* . 38| 458 | 818 | 360 )83 | 785 | 1432 | 647 ] 138 | 1023 | 1852 | 829
§39 | 468 | 832 | 366 |89 | 790 | 1443 | 653 | 139 | 1027 | 1858 | 831
* 40 | 475 | 847 | 372190 [ 796 | 1454 | 658 | 140 | 1031 | 1864 | 833

411 483 | 861 | 378191 | 801 | 1464 | 663 | 141 | 1035 | 1868 | 834
421 4911 875 384 }98| 807 | 1475 | 668 | 142 | 1039 | 1875'| 836
43 | 498 | 888 | 390 §93 | 812 | 14851673 | 143 | 1043 | 1881 | 838
44 | 506 | 902 | 396 |94 | 818 | 1496 | 678 | 144 | 1047 | 1886 | 839
45| 513 | 915 | 402 195 | 823 | 1506 | 688 | 145 { 1051 | 1892 | 841
46 | 520 | 928 | 408 | 96 | 829 | 1516 | 687 | 146 | 1055 | 1897 | 842
A 47| 527 | 941 | 414 )97 8341526 | 692 | 147 | 1059 | 1902 | 843
48 | 534 | 954 | 420 1 98 | 840 | 1536 | 696 | 148 | 1063 | 1907 | 844
49 | 540 | 966 | 426 199 | 845 | 1546 | 701 | 149 1067 | 1912 | 845
50 | 547 | 979 | 432 J100| 851 | 1556 | 705 ]| 150 | 1071'| 1917 | 846
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