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@The International

Seismological Znmmary for 1918
( Continued ). ’

FORMERLY THE BULLETIN OF. THE
BRITISH ASSOCIATION SEISMOLOGY COMMITTEE.

The present number contains the information for October,
November, and December 1918, and thus concludes the first
year of the International Summary—the successor to the Shide
and Oxford Bulletins, .

- It seems desirable to repeat some of the information as to
procedure, but this will be more conveniently placed at the end
of the year.. Hence the reader is referred to the Notes at the end
of this number for such information ; also for some records
which' arrived too late for inclusion in the earlier numbers, and
for discussions of some points of interest, such as the laws govern-

" ing the repetition of shocks from the same focus.

It is doubtful whether a final or standard method of presen-
tation of the results has yet been reached. As the work progresses,
and new light is thrown on the whole subject, it is inevitable that
more should be possible by way of inference than at first. This
is chiefly true of the shocks only imperfectly recorded. At first
there was no guidance for them, except the actual records, which
were inconclusive ; but a number of epicentres have now been
recognised from which repetitions may be expected; so that, to
put an extreme supposition, if the imperfect information about a
new shock only suffices to refer it vaguely to a large area which
nevertheless contains an old epicentre (and only one), the new
shock may be confidently attributed (as a first approximation, at
any rate) to this known position. On the other hand, there seem
to be also preliminary feeble shocks which herald much greater
ones. For the latter a good epicentre can readily be determined ;
and it is then possible to return to the rough determination of the
feebler shock formerly adventured and to- give it precision.
Experience suggests that a good deal of revision of earlier results
in this way might be advantageous; but it seems better for the

© preSent to press forward to the years 1919-1922, for which the
material is alfeady accumulated. = - ' oo
H. H. TURNER.

University Observatory, Oxford,
# 1928 October 28rd. .t
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1918 OCTOBER, NOVEMBER, & DECEMBER.

Oct. 1d. Oh. 20m. 15s. Epicentre 30°-0N. 174°-0W.

=—-861, B=—-091, C=+:500; D=—-104, E=+-995;
= —-497, H=—-052, K = —-866.

Both this and the following determination are vearﬂ unsatisfactory, but they may
serve to show the difficulties in reconciling the records on the hypothesis

of a single shock.

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

o o m. 8. 8. m. s. 8. m. m.
Honolulu 16-7 117 (3 3) —58 — — 30 126
Tokyo 38-9 290 746 +1 1352 + 1 177 —
Victoria 424 50 — — — — 595 659
Riverview 71-9 210 —_ — 34 45 ? €396 450
Toronto 72-8 50 — — — — €782 849
Melbourne 77-9 212 _— -—— — — 3878 40-0
Adelaide 789 219 — — — — — 40-9
Batavia 83-8 261 38 41 IL 38 54 L (38-7) 40-8
Colombo 100-4 283 74 45 L — — (74-8) 80-8
Cape Town 168-7 246 100 45 L — — (100-8) 101-8

Additional records : Honoldlu gives its records under 1h. instead of Oh., also
e = +1m.45s. Riverview MN = +46-0m. Toronto eL = +81-8m.

Oct. 1d. 1h. 9m. 30s. Epicentre 14°0S. 85°-0KE.

A =+-085 B=+-966, C=—-242; D= +-996, E=—-087;
G=-031, H= —.241, K= —970.

A Az P. O0-C. S. 0-C. L. M.
o o m. s. 8. m. s. 8. m. m.
Kodaikanal 254 342 624 442 —_ — 207 207
Mauritius 26-5 253 10 42 18 210 42) +10 — —
Bombay 350 340 12 55 18 12 55) 0 —  17-2
Calcutta N. 36 7 1512 (SR, 18 12 L (18:2) —_
Dehra Dun 448 352 9 30 +58 —_ —_ —_ — '
Simla 457 351 e10 18 PR, —_ —_ — 133
Zi-ka-wei 57 9 957 + 4 el7 48 -~ 1 6321 358
Helwan 878 313 21 48 13 (21 48) +108 —  28-3
Zagreb 860 321 el12 20 —24 e22 38 +52 518 —
Rocoa di Papa  86-6 31 12 55 — 2 — — 136
Moncalieri 91-1 318 —_— — e21 3 —208 36-0 " —
De Bilt 949 323 — — e21 30 —215 e33-5 366
Uocle 95-0 322 e12 0 —103 — — 395
a.rla 959 320 — e 21 58 ~197 315 —
984 321 — — e 21 41 [ is~6 45-3
Ston{huﬁt 99-8 322 e21 48 t 029 54- t o416 436
100-5 32 15 30 +71 —_ —_ — 445
No additional records.

Oct. 1d. Records also at Oh. ﬁttawa), 8h. (Kodalkamﬂ). 12h. (Batavia), 21h.
(San Fema.ndo), 23h. (
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Qet. 2d. Oh. 20m. 10s. Epicentre 5°-08. 142°-0E.

A=--785, B=+-613, C=—-087; D= 1616, E= +-788;
G =+069, H=—-054, K =—-996.

On direct comparison with 1918 July 3d. (adopted epicentre 3°-5S. 142°-0E.),
some stations agree so well as to suggest identical origin ; but others differ

considerably.
A Az P. O-C. S. 0—-C. L. M.
N o m. s. 8. m. s, 8. m. m.
Riverview 301 166 e6 28 — 1 ill 34 - 2 e139 14-7
Adelaide 301 185 625 —4 1030 —66 146 17-8
Sydney 30-1 166 4 50 ? 10 20 76 141 153
Melbourne 329 176 — — 13 14 +52 206 216
Batavia 35-0 268 4 50 ? — — — 14-8
Perth, W.A 36-4 220 726 + 1 13 11 215 2441
Osaka 40-1 350 740 -—16 (13 48) —20 138 15-0
Kobe 402 350 e7 43 -—1 _ — 124 147
Zi-ka-wei 412 332 i8 0 — 5 — — —_ —
. Mizusawa E. 44-1 358 8 8 —21 1439 —~24 —_ —_—
N. 44-1 358 8 4 -—23 14 40 —23 — —_—
»Honolulu 64-3 61 ell 38 +58 18 32 —45 257 363
Mauritius 82-7 250 44 44 L — —  (44'7) 480
Viotoria 96-8 41 25 147 S (25 14?%) —10 — 61-6
Helwan 1104 300 19 50 ?PR, —_ —_ —_ —
Cape Town 1141 229 60 50 ‘L — — (60-8) 63-3
De Bilt 1210 331 - — 29 50 +53 e59-8 619
Rocea di Pap 121-9 319 i18 56 ? 32 23? ! e76-2 —_
-“Edinburgh 122-1 340 28 50 ¢S (28 50) -—15 — —
Eskdaléemuir 122-5 339 —_— —_ —_ —  57-8 —_—
Stonyhurst 123-3 335 —_ — — — — 68-2
. Bidston 123-8 335 49 50 L — — (49-8) 61-8
Paris 124-8 330 _ — e 34 50 SR, 638 —
Toronto 126+ 36 —_ — —_ —  76-9% —_
La 1432 126 19 24 [—21] — — —_ —_—

Additional records: Riverview gives I=+6m.37s., MN = +15-1m., MZ =
+18-9m., T,=0h.20m.11s. Adelaide SR, = +11m.55s. Melbourne
8R, = +16m.20s. saka MN = +14-9m. Mizusawa T, =0h.19m.55s.

Oct. 2d. 13h. 22m. 27s. Epicentre 13°-0N. 123°-0E. (as on 1917 Sept. 7d.).

A =--581, B=+-817, C=+-225; D=+-839, E=+-545;
) . G=+-123, H=—-189, K = —-974.

A Az, P. 0-C. 8. 0-~C. M.
o o m. 8. 8 m. s. 8. m.
Manila 26 309 10 47 — —_— —_—
Zi-ka-wel 18-2 356 i4 17 -2 17 44 0 —
Osaka 24-4 gﬁ 5 35 + 3 — — 135
Batavia 2611 221 e53 —-6 — — 10-8

Osaka gives MN = +18-8m.

Oect. 2. Records also at 7Th. (De Bilt and Athens), 11h. (Athens and La Paz),
14h. (Denver), 22h. ( Fernando).

Oct. 3d. Records at Oh. (Helwan), 1h. (Mizusawa and Tokyo), 7h. (Riverview
and Melbourne), 8h. (Helwan, Rocca di Paga Pompeii, Edin h, and
Folhoku). 9h. (Zi-ka-wei), 14h. (Manila and Monte Cassino), 22h. (San

Oct. 4d. Records at 1h. (Eskdalemuir, Edinburgh, and De Bilt), 2h. Algiers,
Osaka, Kew, Helwan, Tokyo, Stonyhurst, Mizusawa, and Kobe , 4h,
(Melbourne, Blf: ‘i;‘a:. and Riverview), 6h. (Tathoku and Helwan), 7h.

d
Mauritius), Pag), 9h. town, shir , St.
Fonis, Ttnaoa, and” Crattennang T Lo paes Mington, Lawrence, St.

Oct. 5d. Rgoords at 4h. (Bidston), 6h, (Rooos di Papa (2)), 10h. (Batavia), 21h, -
% Ghiomboy, 21h. (Ban Peraagiq) s 2 Feve () 10h. (Batavia), 2h.

\
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Oct. 6d. Records at Oh. (La Paz), 2h. (Melbourne, Perth, W.A., and Riverview),
3h. (San Fernando and Helwan), 12h. (Manila and San Fernando), 15h.
(La Paz), 20h. (Honolulu and Mizusawa), 21h. (Nagasaki).

Oct. 7d. PRe)eords at 8h. (Monte Cassino), 10h. (Manila), 12h. (Tokyo), 14h. (La
az).

Oct. 8d. Records at 1h. (Zi-ka-wei, Taihoku, and San Fernando), 6h. (Mizusawa),
8h. (Mizusawa and Tokyo), 11h. (Rocca di Papa and Monte Cassino),
21h. (Mizusawa).

Oct. 9d. 9h. 17m. 40s. Epicentre 7°-5S. 121°-5E.

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

The residuals suggest that the shock was nearer Batavia, Riverview, and
Zi-ka-wei, Azimuths 274°, 138°, and 0°,—which no surface displacement
will effect. The focus may be deep, but the only anticentric residual,
—6s. for La Paz [P], does not confirm this.

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

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

Batavia 14-6 274 1310 —24 5 397 —43 — - 6-3
Manila 221 359 e514 + 8 9 20 +13 104 10-5
Adelaide 316 152 _— — 11 18 . —43 14-3  18-1
* Melbourne 37-8 148 1226 S (12 26) —69 231 . 234
Riverview 3g~0 138 e7 22 -—16 113 12 —26 e17-4 209
Sydney 38-0 - 138 744 + 6 — — 233 26-1
Zi-ka-wei 38-7 0 734 —10 i13 28 —-20 — —
Golombo 44-0. 289 — C— — — — . 26-4
Kobe 44-1 19 9 43 PR, — — 13-8 —
Osaka 44-2 19 9 1 C— — —  23-2
Calcutta N. 442 315 8 8 —~19 1514 + 9 — _
E. 442 315 814 -13 26 -39 —_ —_

Kodaikanal . 47-3 291 14 20 S (14 20) -85 _— —_
Mizusawa E. 500 20 911 16 17 - —_ —_
“N. 500 20 920 +13 16 16 -3 — —_—

Honolulu 840 68 123 8 S (123 8) 0 e44-8 47-3
Helwan 939 300 13 20 -—17 — — — —
De Bilt N. 1119 324 — — 3535 ISR, e52:3 632
E. 1119 324 —_ — e 28 54 +69 440 636

Victoria 112-1 39 — — — —_ —  28-9
Edinburgh 115-1 329 6120 ‘L @ — — (61-3) —
dston 116-1 325 6 20 S 35 56 ISR, — 619
La Paz 1542 158 19 55 [— 6] — —_— — —

Additional records: _Batavia T,=9h.17m.46s. Manila MN = +10-6m.,
Te=9h.17m.46s. Melbourne S = +18m.20s., SR, =+20m.20s. - River-
view PR, = 49m.2s., SR, = +15m.56s. and +16m.17s., MN = +20-6m., M
=+20-2m., T, =9h.17m.40s. Colombo P =9h.16m.48s. and M =
9h.38m.24s,, in addition to the M given above. _ Kobe appears to have
mls%rinted 19 da{s for 9 days. Osaka MN =+423-5m. = De Bilt gives
8°:08., 119°-6E. for epicentre. This seems too far west. Eskdalemuir

A =115°-3) records from 9h.44m. to 10b.40m.

Oct. 9d. _Records also at Oh. (San Férnando), 1h. (Taihoku), 2h. (Taihoku and
Roco“lh. (Tdikl;aga)' 3h. (Mizusawa), 6h. (Kobe and Osaka); 13h. (Mauritius),
0kyo). .

~

Oct. 10d. Records at Oh. (San Fernando), 2h. (Manila), 4h. (Stonyhurst and
Colombo), 15h. (San Ferpando, Alglers, T and Milan), 16h.
(Eskdalemuir, Barcelona, Xew, Paris, Afglers, Hefwa.n, and De Bilt),
17h. (Algiers, Ootomari, and Mizusawa), 21h. (Manila), 22h. (Athens).

"
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1918. Oct. 11d. 14h. 14m. 25s. Epicentre 18°-5N. 68°-0W.
(as on 1916 April 24d. 4h.).

A=+-355, B=—-879, C=+317; D=--927, E=—-375;
G=+-119, H=—:294, K =—948.

The above epicentre was adopted from 1916 April 24, but 19°-0N. 68°-0W. was
adopted on 1917 July 27d. 1h. and direct comparison of the observations on
this latter date with those below shows goed accordance. The Bull. Seism.
Soc. Amer. for 1922 Dec. assigns an epicentre 15kmn. W. of the N.W. eorner
of Porto Rico, or about 18°-5N. 67°-5H.

< =

Station and £ E
Component. § A | E P 0-C. S. 0-C.| L M.

N

) = <
s o M. S S. M. S L M. M
Vieques . . B.O. 251 98 0 42| +3 — 08 —
Port au Prince B.O. 41 |21t i1 25| +21 1 42 -11 2'5 26
Balboa Hts. E. | B.O.| - 14°7 | 231 4 42 +67 — — 71 80
N. | B.O.| 147 | 231 4 43| +63 — — 79 81
Cheltenham k. | B.O.| 21'7 | 341 5 4 +3 9 13 | +14 130 158
- N. | B.O.| 217 | 341 — — 9 20 +21 117 16°1
Georgetown — 219 | 341 i4 54 -10 9 3 + 0 10-2 160
‘Washington Mar.| 219 | 341 5 2| —2 9 4 + 1 104 161
Harvard - . N. | B.O.| - 240 | 354. 5 18 -12 9 42 -2 — —
k. | B.O.| 240 | 354 e5 46| +18 9 26 - 8| el09 139
Ithaca B.O.| 2570 | 345 5 34 - 10 7 + 4 — | 191
Northfield B.O.| 26°0 | 352 5 54| + 6 10 28 + 6 125 20°1

Halifax . N. | Ma. 263 5 5 49 -2 10 38 +10 136

Toronto M. 269 | 342 6 17| +2 | 110 59 +20 | 1154 20-2
Ann Arbor E. | B. 27-3 | 334 5 59| -2 10 41 - — —
. N. | B. 273 | 334 5 53 -8 10 35 -11 13-6 —
B. | W. 27'3 | 334 5 59| — 2 10 35 -1 143 | 206
N. | W, 273 | 334 \ 5 53 -8 10 35 -1 143 211
Ottawa N.| — | 2777 | 348 5 59 -6 10 56 + 2 13'6 196
z.{ — 277 | 348 6 13| +8|ell 35 +41 | e 146 —
St. Louis N. | W. 27-9 | 321 6 5 -2 1 5 + 8 134 17°1
E. | W. 27-9 | 321 e 10 59 + 2 131 182
Tacubaya - 295 | 277 5 43| —40 — — 156
Lawrence N. | W. 31-2 | 320 i7 35| +55 12 49?7 +55 17-32| 191
B | W. 312 1320| e7 36| +56 11 53 -1 17°1?| 22'8
Ta Paz Bi. 350 | 180 i7 6 — 7| 112 46 -9 199 21-9.
La Quiaca E | M. 407 | 177 18 ‘11| ?L - — (18:2) | 434
N. | M. 407 | 1717 17 53| ?L -— — (17-9) | 409
Tucson N..| B.O.| 408} 298 8 1 0 14 22 + 4 19 281
€. | B.O.| 40'8 | 298 7 517 -4 1427 + 9 — 338
Saskatoon Ma. | 446 | 328 8 46| +16. 15 27 +17 22:6? —
Andalgala - E. | M. 46'1 | 178 22 23| ?L - — — (22+4) | 464
N. | M. 46°1 | 178 21 3| ?L — — (21'6) | 462
Rio de Janeiro &. | B.O.| 479 | 150 9 11 +18 18. 59 | ?SR, -7 351
Lick Sl w. | 502 |303] e9 15| 1+ 7|e16 43 | +28| — | 301
z. | W. 502 | 303 e9 18| 10| e16 43 +22 1 - 317
Pilar ‘B | M. 503 | 177 10 5| +56| 32 11 ?L (32:2) | 364
S N M 503 | 177 9 23| +14| 33 11 L (33-2) | 34'6
Berkeley - B.| — 508 | 304 | e9 18 el6 4 +15| e24:27| 3684
o N | _— 508 [ 304 | e9 87| +25| el8 43 +14 | ¢2377| 338
Victoria M. | 535|317 9 13| -17 16 36 -2 284 36'8
- “W. 535 | 317 9 3| +5 17 17 +14 360
Chacarita M. 53-8 |.170 9 23 - (17 5) - (334) | 354
Coimbra N.| — | 552 | 53 9 43| +3 17 1 -23 22'9 | 258
- B | — 652 | - 83 — — 17 3 —21 24 264
San Fernando c—— 1-567 | 58 9 59| + 9 17 471 4+ 5[ 21.| 308
Cork’ . — | 5691 40 10 35| 44| 18 5 +20 221 391
Cipolletti M. | 574 | 180 9 47| -8 18 41 | 450 — 410
Granada C. 588 | 56| i11.12| +68| i19 23 +174 — —
Ascension: M. | 591|111 3| -31 —_ — e
- Bidston ‘M.S.| 604 11 29  +47 18 54 +2 — 273
Eskdalemuir G. 606 | 36 10 26| +10 18 32 +1 — —
Edinburgh M. 607 | 38 — —b = - — 396
M. | 608 ] 38{(Gi9 59 " —19)(i18 5) -2 |- 1181 308

Stonyhurst’
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' 4

) g g

Station and g ]
Component. § A | B P 0—-C 8 0—-C.| L M

N

= <

o o M. S 8. M. S s, M. M.

Shide M.B.| 611 | 42 10 41| +21 18 46 +.9 — —
M.S.| 6I'l | 42 10 32| +12 18 43 + 6 287 304
Oxford M.S.| 612 | 40 10 43| 423 19 9 +31 — —
Dyce N. | Ma. 615 | 341 110 51| +29 18 57 +15 22:4 342
E. | Ma. | 61'5 | 34| i10 39| +17 18 57 +15 — —
Kew M. 618 | 41 9 35| -49 — — 396
Tortosa — 820 | 51 10 33} + 8 18 55 + 17 260 366
Sitka e | B.O.| 623 | 326 10 49| +22 — — e 46 407
B.O.| 62:3 | 326 - - | elf 15 +23 | e331 36°9
Barcelona -_ 632 | 52 10 47| +14 19 8 + 6 — 34:0
Paris — 635 | 43| e10.45| +10 19 21 +14 26'6 266
Algiers B.M.| 6841 ]| 59 10 44| + 5 19 22 + 8 27:1 | 326
Uccle — 847 | 41| e10 45 2 19 30 + 9 269 29°0
De Bilt — 652 | 40 10 54| + 8 19 39 +12 27-0 298
- 852 10 56| +10 | i19 49 +22 28-4 286
Besangon — | 658 | 46 10 56| + 6 19 56 +21 30°8 —
Moncalieri S. 670 | 48 11 2} + 4 19 53 + 3 274 41-3
Zurich — 675 | 45| ell. 8| + 7 20 22 +26 — —
Milan Ag. | 681 | 4 11 32 +27 — — e 213
Rocea di Papa a;; 710 | 51 1 31| + 8 20 50 +12 | e 289 385
Pola . 7144 | 48| el1l 50 | +24 | €20 58 +13 | e 327 39%2.
Monte Cassino Ag. | 719 | 52 1 37| + 8 — - — 119
Pompen O.A.| 725 | 52| i1l 9| -2 | j20 35 -21 306 376
Ww. 72°7 | 47| ell 40| + 6| i21 2 + 4 426 456
Bu%apest — 74'5 | 43 12 1} 415 — — — —
Lemberg ° B.O.| 773 | 41 i12 28| +25 | i22 13 +21| ¢363 41°6
Athens — 801 | 53| el12 19| -1 22 23 - 1] ed381 480
Honolulu M. 834 | 290 12 59| +21 23 17 +16 40'6 54-9
Helwan M. 886 | 59 12 59 -9 — - — 59'8
. Ca?e Town M. 974 | 125 — — 24 83 -37 439 48'9
Apia W. | 1071 | 259 | ¢ 18 597 ?PR,| e 28 29?7 ? 46 496
Ootomari 0. 1091 | 333 | e19 1 PR, — — —
Simla O.E.| 1202 | 30| e20 17 | ?PR,| e37 5 | ?8R, 53-5 56'8
Kobe 0. 122:4 | 337 — — 26 23 | - 601 731
Osaka 0. 122:4 | 337 9 28 [+ 29J 3% 18 | ?SR, 542 | 895
Bombay O.E.| 1263 | 42| 19 29| [+20] — — — 654
Mauritius N M. | 1292 | 98| 34 41 ? 54 35 ? 668 | 705
E. | M. 129-2 21 53 | ?PR, 53 5 ? 628 64:3
Zika-wei = |lws a0 18 B [+ 6) — — | 743
Calcutta O.E.| 1329 | 31 22 23 | ?PR, 23 11 ? — o
Kodaikanal M. 1354 | 48 23.35 | ?PR, — — 823 | 884
Taihoku 0. 1355 | 3468 | e 22 17 | ?PR, — — — —
Colombo - M. 1393 | 50 23 §5|?PR 32 59 | +119 62:1 | 100°1
Riverview — | 1319 | 238 | 19 35 |[—- 8]| €33 46 | +152 | ¢ 60'5 849
Melbourne M. | 1454 | 230 20 29|[+40 - — — 87°6
Manila W. 1858 | 344 | e19 57 [+ 7 # 27 ? 687 799
Adelaide M. 151-3 | 230 20 41| [+43 34 1 ? — 854
Batavia W. | 1667 | 23 20 33| [+20 - — © 61'6 776

Additional records: Washington gives M = +9-9m. Georgetown iSN'=
+9m.9s., MN = +15-9m., To=14h.14m.24s. Harvam P +8m 158.,
T,=14h.14m.14s. ‘[thaca iN = +6m.26s.,
14h.14m.16s. Northfiold MN = +18-6m., Ty= 4h 14 85s. " Halifax
To=14h.14m.108 Toronto iP ='+6m.47s., L = +118; n’f =l 4h.14m.46s8.
Ottawa T, =14h.14m 10s. La Paz i=413m.54s. 17Tm.12s.,, T,
=14h.14m.2%s. La Quiaca PE= +27m.us. N = +21 118, =
+40m.59s., SN = +40m.5s. These seem to befong to a different ‘shobk.
Saskatoon SR, = +18m.458., T, =14b. 14m. 448, Andalgala PE = +
32m.235. PN = +32m.41: SE = +42m.58,, SN = +43m.47s., cndnseveml

Rio Janerio LN = +25 Am. 'j!.Nu

14h 13m.36s., Tok —1on I ot Lok ﬂ m.lSs. 16
=14h.14m.23s. Chacarita gives as 8. Tmo

Ph‘E = +9m.58s. SR.N = +11m.s4s., Ty —14h.14m. ms. Ooimbx P

- 1imase, N = 4 1Tm.dse, {B="+1 ’r

Fornaao. M +33 msk Pﬂi‘ +13m.165.,

%:m.hé, ﬂ:‘:‘-=l411.14m..18s. : 6 S hd gn'l*l‘l%lm. &
=435 'ven as S5and e. 8o reoo

celons PS{ = +9m.25s., sn.f‘ = +26m.5%,, MN = +28-Tm., M;= +as-

Notes continued on next page.
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T,=14h.14m.53s. Paris PR,=+14m.55s., SR,= +23m.32s., T, =14h.141m.35s.

ers LM = +30-6m., T,=14h.14m.3%s.  Uccle i=-+1lm.ds., SR,=
123m.38s., T,=14h.14m.26s. De Bilt eSR,E= +23m.53s., To=
14h.14m.35s. Marseilles (A =65°-5) gives records at 14h. and 15h.
Moncalieri MN = +39-8m., T,=14h.14m.37s. __ Pola MN=+33-7Tm., T,
—14h.15m.0s. _ Zagreb iP = +11m.46s., IPR;NW = +16m.58s., iPR,NE =
+1Tm.7s., INW =+21m.10s., iNE = +2Im.15%., SR,NW = +26m.24s.

- Athens MN = +43-3m., T,=14h.14m.38s. Cape Town P =14h.4m.0s.
Ag}a. et = +25m.29s., e,= +34m.35s. Kobe MN = +T74-4m. Osaka
MN = +74-3m, Zi-ka-wei MN = +74-4m. Riverview ePR,=

+23m.0s. and +23m.d6s., PS?= +34m,40s., eSR,? =+42m.22s., MN =

+60-8m., MZ=+82-6m. Manila MN = +83-0m. Adelaide PR,=

1-0; 12]4;1;.113. M is given at 14h. instead of 15h. Batavia records an M at
.47m.0s.

1918. Oct. 11d. 17h. 3m. 34s.  Epicentre 18°-5N. 68°-0W.
(as at 14h.).

A=+-3855, B=—-879, C=+317; D=--927, E=—-375;
G=+-119, H=—-294, K = —-948.

The interval from 14h.14m.25s. is 169m.9s., which is close to 8x21m., but
does not seem to be related to Dr. Jeans’s periods of 125-8m. and 222-0m.

@ g

Station and g E
Component. '§ A | E P, 0-C S 0-C L M

N

= <
o o M. S. s. M. S. s, M. M.
Vieques ~N. | B.O.| 25| 98 0 4| +5 — - 10 18
E. | B.O. 25 98 0 42| + 3 — — 0-9 31
Port au Prince B.O.| 41271 i1 36| +32 1 51 -2 28 29
~Balboa Heights | B.O.| 147 | 231 — — 5 26 —59 — —-
Gheltenham . | BO.| 217 341 15 8| £ 31 919 TR ol |
W R | — . + i + e 10° -
Georgetown N | — 219 | 341 5 5| +1 9 17 +14 | e104 —
| BSIH 3 IS 5 8| ¥3|Cws| =
hi n Mar. 19 + + . o
m;&m ~N. | B.O.| 240 | 354 5 15| ~13 | (e9 34) -10 e 96 126
E. | B.O.| 240 | 354 6 15| +47 | e10 5 +21 | ell-2 —
Jthaca N. | B.O.| 250 | 345 5 4| — 4 10 5 + 2 12:0 —
Northfield B.O.|{ 260 | 352 10 26 ?8 (10 26) + 41 el24 —
Halifax N — 263 5 i5 51 0| el0 40 +12 | e134 —
JrogNe M| B3 sss| -5 = —| BY ) e
rhor E. . . - - — X .
AR S N. | W. %3 3434 5 56| -5 o—— L —1-3 i;: 194
wa — -7 8 e6 0| — 5| 110 4 - e 12 -
(S)t.tt?onis N | W. 27'9 | 321 i6 2| -5 12 28 ?L 17:0 - -
La Paz Bi. 350 | 180 7 31| +18 — — 18'7 227
Baskatoon Ma. | 446 | 328 i8 48| +18 — — | e254 —
Andalgala M. 46'1 (178 — — — — p 447
Tortosa — 620 51 10 23| — 2 18 55 + 7 — 29-4
Barcelona — 632 | 52 — — — | e?'6 | 308
Algiers B.M.| 641 | 59 — — — | e304 | 334
Uccle — 345; 2‘1) e10 4| +1|e19 26 + 5 2_8_:4 ggg
De Bilt Bl = | ez 4| — | — - Z 0 a4 | 328
Hohenheim B.O.| 679 | 44 11 8| +5 . — — —
Rocca di Papa %5 710 | 51 1 29| + 8 — — — 118
Graz . 722 | 45| el 32| + 1 — — — —_—
Zagreb Ww. 727 | 47 1 39| +5 21 3 +5 404 -
Manila W. | 1458 | 344 | 20 26 | [+38) — — - —

‘Additional records:  Cheltenham gives SE=+9m.7s., T =Th.3m.38s.
: (gzorzetown LE = +14-8m., LN = +13-5m., LZ = +12-Tm., T, =17h.3m.34s.
Harvard SE = +8m.37s. and +8m.51s., T, =17h.4m.48s. Halifax eLE =
+11-9m. Toronto eL = +16:5m. Ann ‘Arbor gives the records in the
table from ite Wiechert; it also gives from the 3osch. PE = +6mﬁs.,
PN = +5m.50s., M=+19-4m.  Ottawa eE=+4m.4ls. _La Paz M=
+25-4m. Saskatoon 1= +20m.57s. Andalgala MN = +45-4m.
Zagreb SNE = 4-21m.19s. :
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Oct. lld Records also at Oh. (Athens), 7h. (Pa Paz), 8h. (Algiers), 11h. (Sydney)
h. (La Paz), 14h. (Port au Prince (3) ), 15h. (Port au Prince (3) and
Vleques), 16h. (Vieques, Port au Prince, and Mobile), 17h. (Port au
Prince (2) and Vieques (2) )s 18h (Mobile, Port au Prince (2), Rocca di
Papa, and Vieques), 19h. (Port au Prince (3) and Vieques), 20h. (Port
Prince, Vieques, Edinburgh De Bilt, and Washington), 21h.
(Helwa.n and Vieques), 22h. (Port au Prmce), 23h. (Vieques (3), Helwan,
and Port au Prince).

Oct. 12&. Oh. 15m. 30s. . Epicentre 18°:5N. 68°-0W. (as on 1918 Oct. 11d.).

A=+-355, B=—879, C=+-317T; D=-—-027, E=—-375;
G=+-119, H=—294, K = —-948.

A Az P. O-C. S. 0 -C. L. M.
o o m. s. 8. m. s. 8. m. m.
Vieques 2:5 98 040 -+ — — 1-1 14
Port au Prince 4-1 271 el 41 S (el 41) —12 (2-1) 33
Georgetown 219 341 eb5 12 4 8 9.57% +54 20-3 —
Washington 21-9. 341 520 +16 9 22 +19 150 —
Harvard 240 354 529 + 1 10 42 ISR, 14-7? 16-7
Ottawa 27-7 348 — — e9 307 ? o215 —
Edinburgh 60-7 36 4 30 ¢ — — — 40-5
De Bilt N. 652 40 — — — — 285 29-5
Additional records: Georgetown gives ePN = +4-5m.18s. Harvard To=
0h.14m.23s. Ottawa e = +14m.6s. De Bilt eLE = +32-5m.

Oct. 12d. 8h 19m. 37s. Epicentre 18°-5N. 68°- OW (as on October 11d. 14h. and
h. and Oct. 12d. 0h.).

A =+355, B=—-879, C=+31T7; D=-—-927, E=—-375:
G = +-119, H——294 K =—-948. .

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

A L. M.

° o m. s. 8. m. s. 8. m. m.

Vieques N. 25 98 0 2 -37 — 0-4 0-8
Port au Prince 41 271 el 58 +54 2 +34 30 3-3
Cheltenham 21-7 341 i5 6 + 5 — — 147 152
Georgetown E. 21-9 341 5 7T + 3 915 +12 14-8 —_
N. 219 341 5 2 — 2 9 4 + 1 14-8 —_

Washington 21-9 341 5 3 —1 9 3 0 146 —
Harvard E 240 354 e5 40 +12 10 2 +18 e 11-4 —_
N. 240 354 i516 -—12 9 32 —12 126 —

Ithaca N 250 345 e5 26 —12 el0 8 + 5 127 —_
Ottawa 277 348 €10 23?7 ¢ e12 29 +95 e 15-2 -—
La Paz 35-0 180 738 +25 —_ — 214 24-2
Edinburgh 60-7 36 3 23 ? —_ —_ — 414
Stonyhurst 60-8 38 — — — — — 334
Kew 61-8 41 — — —_— —_ — 444
De Bilt E. 652 40 —_ — — — 304 31-8
N. - 652 40 — — —_— — e 284 290

Rocca di Papa 71-0 51 e10 54 —29 -t — — 120
R 71-0 51 ell 16 -— 7 — —_ — 363
Additional records: Vieques gives PE = —0m.3s., LE = +0-2m., ME = +1-0m.

glhalévar LN = +15-9m.. T, =8h.19m.31s. Eskdalemuir gives 8h.37m. to
Om. .

S v

Oct. l2d Records also at Oh. Wa.shmgton (2), Vieques (3), Port au Prince (3),
and San Fernando), 1 rt au ce, Georgetown, Harvard, and
Vieques), 2h. (Sa.n Fernando 4h (Vieques (2; and Port au Prlnee).
(Port au Prince), 6 (Vie%ues), . (Zi-ka-wei and Port au. Prince), 8
(Port au Prince (2) ‘and, ieques), l3h (Eskdalemuir, Rocea di P&pa,
Keva, ] Bidston, Zagreb, Paris, De Bilt, and Ootomari), 21h. (San Fer-
nando).

N
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Oct. 13d. 4h. 51m. 30s. Epicentre 18°-5N. 68°-0W. (as at Oh. and 8h., &c.).
A Az P. O0-C. S. 0 -C. L. M.
) ° ° m. s. 8. m. 8. 8. m. m.
Vieques E. 25 98 e041 + 2 — — 0-7 15
N. 2:5 98 e0 49 +10 —_ —_ 1-2 2-8
Port au Prince N.F. 41 271 e110 + 6 1 45 - 8 2-1 2-4
N.W. 41 271 el 17 +13 150 -3 2-1 2-3
Cheltenham 217 341 530 +29 — — 151 15-8
Georgetown 2149 341 e5 4 0 9 7?7 +4 el1-1? —
ashington 21-9 341 5 2 -2 9 4 + 1 14-5 —_
La Paz 350 180 75 —8 — —_ — —
De Bilt E. 652 40 — — — — e31'5 4149
. N. 652 40 — — — — 295 378

Additional records : Georgetown gives LE = +15-0m., LN = 4+15-1m.

Oct. 13d. 12h. 39m. 20s. Epicentre 19°-0S. 177°-0W. ? ? (as on 1918 June 4d.
17h.), but very doubtfnl. Possibly it is from the epicentre of 14d. 12n.,
but there is not good accordance.

A=-— ‘944, B=—-049, C=—-326; D=—-052, E=+-999;
G = +:325, H=+-017, K = —-946.

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

° ° m. s. 8. m. s. S. m. m.

Apia 73 45 el152 + 1 — — 36 4-7
Riverview 319 236 e643 — 3 e10 33 —94 e12:6 169
Melbourne 385 232 — — — — 177  20-7
Honolulu 44-4 26 18 28 ISR, 21 34 ? 22-7 277
Perth, W.A. 607 243 30 44 L —_ — (30'7) —_—
Manila 697 294 e 12 40 +85 — — - —_
Batavia 749 269 e 10 40 —68 — — — —
Victoria . 827 33 — — — — — 46-6
Toronto 108-4 49 —_— —_ — 731 _
Edinburgh 1430 6 8040 L — —  (80-7) —
De Bilt N. 1469 358 — — o34 22 2 e777T 840
N 1469 358 — — e 62 22 ? o767 852
Helwan 1521 298 42 40 ISR, —_ . — —_— —_—
Additional records : Riverview MN = +15-4m., T,12h.41m.15s. If we accept
%hAis 'I‘l.0 gye;;s must have been a separate shock near Apia. Port au Prince

4), eP = +6m.508., M = +7-4m., which probably refers to another

shock close to Port au Prince.

Oct. 13d._ Records also at 1h. (De Bil
Port au Prince, and Vietori
5h., (Toronto, La Paz, Port au Prin
14h. (La Paz and Manila), 15h. (La Paz), 17h.
Edinbu
Prince),

rg!

ce, and

22h. (Georgetown and Harvar

ﬁelwan),

t and Helwan), 2h. (De Bilt, Lick, Berkeley,
a), 3h. (De Bilt, Toronto, and Eskdal i

emuir),

6h. (San Fernando),
Port au Prince ana -
h), 18h. (La Paz and ’Vieqlae)s), 20h. (Vieques ‘and Port au

Oct. 14d. Oh. 24m. 20s. Epicentre 18°-5N. 68°-0W. (as on Oct. 11d. and 12d.).

A=+'§55, B=--879, C=+-317;
-G =+-119, H=—-294, K = —-948,

=—927, E=—375;

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

o o m. 8. 8. m.s8 . B m.  m.

Vieques N. 25 98 058 8 (058 -—11 14 1-8
Po ongrlnoe 41 271 el 25 +21 151 -2 25 249
B & Heights 14-7 231 S5 40 S (5 40) —45 — —_
tenham ~ N. 217 341 e8% 6 465 — — e152 160
.”hi%ton 219 341 511 + 7 915 +12 145 —
Georgetown N. 219 34 i513 + 9 e9 22 +19 e10-4 —
- B 210 34 15615 +11 1920 - +17 147 e
Harvard . N. ni'o 354 e523 —5 934 —10 e1l5 165
. B 240 35 e536 + 8 8 59 —45 126 16-4
Toronto R 1 B T T Nt S+ % A
. - — _- 15 R

Smm 277 348 540 -25 — . i— elll —
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A Az P. 0-C S. 0-C. L. M.

° ° m. 8. 8. m. s, s, m. m.

La Paz 350 180 714 +1 13 1 + 6 210 220
Victoria 53-5 311 — — — — —  38-1
Rio Tinto 56-4 56 - 31 40 L — — (31-7) 38-7
San Fernando 56-7 58 29 40 L — — (297) —
Edinburgh 60-7 3 1840 S (18 40) + 8 . — 377
Stonyhurst 60-8 38 e19 10 S (19 10) +37 — 339
Shide 61-1 42 L —_ — (30-6) = —
Kew 61-8 41 — — — — — 467
De Bilt E. 652 40 — — e20 7 +40 €307 345
N. 652 40 — — — — e 277 294

Graz 722 45 e 11 38 + 7 — — —_ —
Helwan 886 59 40 S (25 40) +101 — —
Ootomari 109-1 333 e 67 31 L — — (e 87-5) —
Additional records : Vieques ME = +1-Tm. Cheltenham gives PE =

+6m.7s. Georgetown LN = +15 Om T, =0h.24m.24s. Harvard T,
=0h.25m.14s. Toronto records S as an L. Eskdalemuir (A =60°-6)
Oh.41m. to 1h.21m. Stonyhurst M =36-7Tm. Paris (A =63°-5) gives
arecord at 1h. Graz gives its record as 23 or Oh.

Oct. 14d. 2h. 15m. 20s. Epicentre 18'5N. 68°°0W. (as at Oh.).

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

o ° m. 8. 8. m. 8. s, m. m.

Vieques N. 2:5 98 1 0 1S a0 -9 1-5 2-7

E. 25 98 1 2 18 a 2 -1 1-4 17

Port au Prince 41 271 147 +43 2 8 +15 26 2-8

Georgetown 219 341 — — — —  15-1 —

‘Washington 219 341 510 + 6 915 +12 147 —

Harvard 24-0 354 — — — — 153 —_

La Paz 35-0 180 7 400 427 — — (18- 6; —_

Edinburgh 60-7 36 3440 ?L — — (34 7 —_

De Bilt 65-2 40 —_ - — — e 347 —_

Waﬂhington Ty =2h.15m.23s. The La Paz L is given as the P of a second
shock .

191 8- oct- 1“. 12“- om- 20’- Epicentl‘e 1 90'55. 1740'2W.
A=-—938 B=—095 C=—"334; D=-—101, E=+'995;
- G=-+'332, H=+'034, K= —"943.
The Australian residuals suggest an epicentre nearer Australia, but this would

not suit the Apia observation, unless we assume a deep focus, for wlnch the
anticentric residuals give some evidence.

@ =

Station and g B
Component. | 8 | A g P |0-C 8 0-C.| L M

= <
° ° M. S. S. M. 8 8. M. M.
Apia w.o| 61| 2} .1 3] +2 - - 2:9 -~
Riverview — gg-s 238 | e 6 30| —-34|ell 37 —-62| o143 17-8
Sydney M. -9 | 238 7 %| +30| 11 58 | —41) 178 | 199
Melbourne M. | 388 |23 7 48| -+ 7| 13 40 | -23| 229 | 241
Honolulu M. | 438 | 21| 14 58| P8 | (14 58| - 1| 217 | 262
delaide M. | 443|939 6 58| ~97| 14 81 | -45| 2157 272
usawa |0 | 720 |8 11 19| -11| 20 46 | - 4 - —
Manil NI | B e M| 22! B0 | 23| e | o
a . : [ |+ ( - ) g
gaka 0. 223 319f-11 3B| + 4| 20 .59 | +5 ao? 431
ergeley — -3 40| el11 38 ~13 - - -— T
dihoku, 0. 76-8 | 304 — e 44 -3 — o
tavia W. | 775 | 270 | e11 40| —24| "1 40) | —15| 399 | 427
ucson FB.O.| 797 | —_ - — | 369 | 407
Zika-wei 7] 799 [310] e12 28| +10| e21 42 | —40 — | -
Vigtoria, M. 3;1 31 3 ? — - 386 | 439
Cipolletti. M. 96 | 134 | 23 P8 | (23 34)| -36| 457) | 479
lgala g» 95-3, 124 | 38 18 e = 27 g
az i | o9 1114 13 48] -17) 25 3P| -—42| 454 [ 47
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Station and g g
Compaqnent. g A | P 0-C 8 0-C.| L M.
N
<
N N M. S s. M. S s, M. M.
Toronto M 106'7 | 48 — 27 58?| +60 541 60°6
Calombo M 107-3 | 270 33 40 | ?SR, — — — 757
Ithaca ~. | B.0.|{108'6 | 50 16 2| +71 | e27 39 +24 — —_
E. | B.O.| 1086 | 50 e 18 47 | ?PR,| e28 1 463 | e547 -
Ottawa — | 1096 | 48 19 40? ?PR, | (27 40?)| 16| e27'7? —
Harvard - N. | B.O.| 11256 | 51 — — | e25 22 | —148 504 —

. E | BO. | 1125 | 511615 39 | +30 26 51 —-59 54:0 61-7?
Mauritius E | M. 1154 | 238 — — — 56'8 589
Edinburgh M. | 1430 20 40 | [+55] — — 92-2
Eskdalemuir Q. 1436 9117 8 | +31°| i21 27 |?PR, 677 —
Stonyhurst. M. | 1451 10 — | e61 40 1785 887
Bidston M.8.| 1454 | 10 36 52 ? ?SR, — 752
De Bilt . — | 1474 0 19 38 | [-14) 42 15 e 737 724
Kew M. 1477 10 — — — —_— — 897
.Shide M.S.| 1483 | 10 — C— — 779 854

. Uccle — | 1487 eld 33 |[-21 — — — 817
Hohenheim - | 1506 | 355 19 55?2 [— —_ — — —
Paris — | 150'6 el9 42 [[-15 — — " 817 —
Zagreb W. | 1524 | 345 19 43 |[-186 — — 777 837
Moncalieri 8. 357 | 36 40 ? — — 738 —
‘Helwan = M. | 154'7 | 300 19 58 |[- 4 —_ —_ — 123-2
Rocca di Papa Ag. | 1570 | 347 19 46 |[[-19 — — 776 | 881
San Fernando — | 1601 | 29| 19 40 |[-28 39 10 ? = 90-7
Algiers B.M.| 1626 7 - — — — e 827 887

Additional records : Rlverview ves ePR, = +7m.42s. and +7m.54s., 1PS =
+11m.52s. and +12m, 10s. Ly 5-Tm., MZ = +18-6m., T, =12h. 0m.23s.
Honolulu 8= +418m.52s. (VSR.) Adelaide PR, = +10m.26s., SRl =
+18m.1s. Andalgala PE = +59m.28s., SE = +62m.28s., SN = +63m.46s.
Manila S = +17m 28, MN = +422-4m. tavia says M= -+21m.40s.;
possibly a misprint for S. Cipollettl gives P +42m.22s., S = +45m.40s.,
perhaps Ls. Toronto eL +56-1m. Harvard SN = +28m.12s.
eE=+4om5ls, eN—idmds, LE--4557m, To12h2mils and
12h,2m. 488, Eskdalemuir 1= +5 ‘Do eLN = +70-7m.,
Epicentre 22° -3S.'177°'2W Zagreb lPNW = +19m. 509 iPNE = +20m.3s.,

W =+87-Tm

-Oct. l4d 14h. 6m. 5s. Epicentre 33°-0N. 22°- OE.
. A=+178, B=+314, C=+ 545.

A Az, P. O0-C. S. 0 —C. L. M.

° o m. s. 8. m. s. 8. m. m.

Rocca di Papa 114 323 e2 31 - —19 9 43?2 ? _— e
Pola 13'4-334 e8 24 —_ — €93 9-5
136 342 e3 25 + 4 —— -_— i7-6 82

Budapest 14-6 352 6 25 8 . (6 25) +3 @ — —
Moneoalieri 16:3 322 3583 —3 815 L 11-3  13-2
}Iohenheim 188 333 e426 — 1 7 66 -2 —_ —_
Uecl . 220 322 — — —_— — ©12-9 —
‘De Bﬂt 22-6 33 — —~ e925 + 8 el2-8 15-3
Addit{ona.l records : Rocea di Papa gives also P = +3m.37s. Pola MN =
+9-4m. Budamt. P = +14m.15. Graz (A =14°-9) gives eP = 4h.4m.,

eS nlih 8m., no seoonds being given in either case.

Oct. 14d.. Recoids also at 1h. (Mizusawa) gieques and Port au Prince (2) ),
‘6h. (Mizgusawa), 10h. (m.nﬂa),

Oct. 15d. 23h. 29m. 40s. Epicentre 46" ‘ON. 130°-6W. (as on 1918 April 17d. 2h.).
A =447, B=—1532, C=+-110.
A As P. 0-0. 8-  o¢6-C L. M.

. . m. 8. 8. m. s. 8. m. m,
Victoria 53 89 130 +190 ~— 32 41
] Y “,x'/l” . “'0368 ‘su L e

"Onto E B . "R 3 21-2
Ottawa 371 71 _ = 4 18-3 —_

Ottawsa gives also eN = +20m.33s., eL +22 3m.
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Oct. 15d... Records also at.Oh, (Port au Prince (2).and Vieques), 1h. (Mizusawa
and Batavia), 2h (Sa.n Fema.ndo) 3h. (Vi 1eques, Mizusawa, Osaka,
Kobe, Tokyo and P au Prince), 4h. (Mizusawa (2) and
’l‘okyo (2) ), 7h (De Bilt), 10h. (Rivervww and Sydney), 13h. (Mizusawa,
Tokyo, and De Bilt), 18h. (De Bilt, Helwan, Eskdalemuir, Athens, and
‘7“%8‘;:)’2}1;}' (Mizusawa), 22h. (De Bilt, Fskdalemuit, Edinburgh, and

uricl

Oct. 16d. 20h. 4m. 35s. Epicentre 8°:58. 125°-5E. e

A=-—-574, B=+-805, C=—"148; D=+4-814, E=+-581;
G=+-086, H= —-120, K = —989.

A Az P. O-C. S, - 0-C. L. M.
o ° m. 8. S. m. 8. S. mt m.
Manila 235 349 €530 + 7 —_ — 6-1 6-2
Perth, W.A. * 25-1 200 (5 28) ~11 9 42 —-23 15-5 —
Adelaide 290 157 626 + 8 11.6 —11 146 188
Melbourne 341 152 (7T 1) +1 1225 -—-17 212 220
Riverview 346 141 o7 12 + 2 1246 — 3 o146 202
Zi-ka-wei - 399 358 733 =21 — —_ — —_—
Kobe 441 10 31 + 4 _— — €193 195 _
Osaka 44-2° 10 829 + 2 — — — 196
Colombo 48-1 287 14 25 ? — — — 314
Mizusawa E. 498 14 910 4+ 4 1611 —5 — _—
N. 498 14 914 + 8 1610 ~— 6 — —
Kodaikanal 51-3 291 21 19 L —_ — (21-3) —_
Bombay 58-7 30 10 8 + 5 — _— — -
Mauritius E.. 66:1 252 20 40 S (20 49) +71 33:0 354
Honolulu 807 65 — e22 55 -~ +24 414 492
Helwan 97-8 300 21 25 ? — — — —
Zagreb 1097 316 e19 1 PR, 26 19?2 —66 354 —
De Bilt N. 1151 324 — — 028 33 +22 eb594 61-2
. E. 1151 324 — — €29 37 +86 €564 61-4
Moncalieri ~115-5 318 e 20 39 PR, — — 295 —_—
Uccle 11§~0 322 e19 49 PR, e 30 25 +127 —_ —_
Edinburgh 118-0 330 19 25 PR, — — — —
Eskdalemuir 1183 330 20 8 PR, 31 6 +150 = 54-4 —
Kew 118-4 326 — — — — — 314
Stonyhurst 1186 328 20 25 PR, — — — 706
Bidston 119-1 328 20 1 PR, 30 55 +132 — 492
Shide 119-3 325 20 29 ¢?PR — — — —
La Paz 151-6 152 20 16 [+18ﬁ 32 582 ? 85-4 88-9
Additional records : Perth records P as PR,. Melbourne: gives also SR; =
+16m.13s., SR, = +17m.7s.; P is recorded as PR,. Riverview PR, =
+8m.41s., iS = +12m.51s.; PS = +13m.0s., MZ +19 Tm., MN = + 0'7m.,
. T, =20h.4m.46s. Kobe MN = +20-1 Osaka MN =+19-4m.
Colombo M= +20 ‘9m De Bilt ePR,E +19m.58s., m = +30m.47s.
Oct. le Records o at Oh. (Edinburgh Eskdalemuir, and De Bilt), 1h.
La Paz and a.n Fernando), 5h. (San.Fernando), 8h. (Helwan, Tokyo,
a.nd Colombo), 10h. (Helwan, b, and Athens), 19h. (Port aun Prince,
atavia, and Vleques

_ Oct. 17d. 8h. 19m. 3s. Epicentre 18°-5N. 68°-0W, (as on 1918 Oct. 144, 2h. and
’ - previously). .

A=+355, B=~:879,.C= +317.

~ A Az.  P. 0 =C. L. M,
‘ ) o m. B, s, m. m,
Vieques N. 2 5 98 0387 -2 10 17
E 25 °98 0 36 -3 .09 1-2

Port au Prince 41 271 el 4 0 —_— 2:5
Paz 35-0 180 742 +29 — —_
De Bilt E. 652 40 —_— -~ e 338 —

Do Bilt gives eLN = +28-4m.

Oot 17d. Records also at 1h. (San Fema.ndo), h. (Mizusawa and Tokyo), 12h.
smz Wa (2; ), 16h. (De Bilt), 18h. (Mizusaw&), 19h. (San ‘Fermm 0),
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1918. Oct. 18d. 21h. 33m. 36s. Epicentre 18°-5N. 68°-0W.

(as on 1918 Oct. 17d. 8h. and previously).

A=+-355, B=—-879, C=+-317; D=--927, E=~—-375:
G=+-119, H=—-291, K= —-948.

5 =]

Station and 5 5
Component. g A £ P 0-C S 0-C L M

< ~

= <
o o M. S s. M. S s M. M.
Vieques N. | B.O.| 25| 98 0 42| +3 — — 10 23
E. | B.O.| 25| 98 0 38| -1 — 11 14
Port au Prince B.O.| 41 2711| el 39| +35 2 7 +14 25 29
Cheltenham n~. | B.O.| 21'7 | 341 5 + 5 9 5 + 6 126 159
Georgetown E. | — 219 1 341| e5 9| +5 9 23 +20 150 -
N. | — 21'9 1341 | e5 0 -4 9 14 +11 146 —
Washington Mar.| 21'9 | 341 4 57 - 71 . 8 57 - 12-4 —
Harvard N. | B.O.| 240 | 354 — - 7 55 | —-109 | ell2 —
E. | B.O.| 240 | 354 — — 8 16 —88 128 —
Ithaca B.O.| 250 | 345 | e6 23 +45 | ell 5 462 130 | —
Toronto M. 26'9 | 342 — — 10 55 +16 12-8 199
Ann Arbor E. | W. 27-3 | 334 3 25 ? 10 7 -39 14-8 204
N. | W, 27-3 | 334 3 37 ? 9 25 —81 14-6 204
Ottawa — 277 | 348 | e5 58?7 — 7 10 33?7 -21| el44 L —
La Paz Bi. 350 | 180 | e6 55 —18 — — 21-4 222
Victoria M. 535 | 317 — — — — 282 367
Coimbra — 55-2 53 — — el8 41 +77 | €264 —
San Fernando — 567 | 58 16 55 ?8 (16" 55) —47 — —

. Eskdalemuir G. 606 | 36| 18 28 | ?8 (18 28) | - 3 309 —

* Edinburgh M. 607 36 18 25 ?8 (18 25) - 17 — 37"
Shide M.S.| 611 42 — — 18 36 -1 32:2 —-
Kew M. 61-8 41 — — — — — 404
De Bilt E | — 652 | 40| 10 51| + 5 — — 304 346

N.| — 652 | 40 — 19 27 0| e284 294
Helwan ! M. 886 59 48 25 ?L — — (48°4) -
Additional records: Georgetown gives eL? = +10-5m., T,=21h.33m.17s.
Harvard eLE = +10-8m., T, =21h.30m.13s, Ithaca eSE = +10m.58s.,
To=21h.34m.12s. Toronto eL = +15-9m. La Paz iP=+41Tm.32s.

" Victoria L = +33-2m. De Bilt T, =21h.33m.51s.

Oct. 18d. Records also at Oh. (Tokyo), 3i1. (Rocca di Papa, Monte Cassino,
and Mauritius), 4h. (Monte Cassino and Rocca di Papa), 10h. (Manila),
12h. (Taihoku and Colombo), 19h. (Port au Prince and Vieques).

Oct. 19d. 2h. 0m. 20s. Epicentre 15°-0N. 97°-0W. (as on 1917 Dec. 29d. 22h.). .

A=—'118, B=—959, C=+-259; D=—-993, E=+-122;
: G=—-032, H=—-257, K = —-966.

Very doubtful. There is no complete observation of S and P to give a trust-
worthy T,, since the Tucson (N.) observations would indicate conditions
irreconcilable with the Tacubaya observations, and although these have
b‘e;eﬁultered by 12h. the alteration is confirmed by the records of the shock
a . ;

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

° ° m. 8. 8. m. 8 8. m. m.

Tacubaya 4-9 334 129 413 —_ —_ — 4-4
Tucson E. 214 326 e6 53 +115 — — eT76 8-7
N. 214 326 e8 24 +206 — — e97 127

Lawrernice 24-0 3 517 -—11 — — 94 125
Washington 296 33 — — — — 177 —
Georgétown 296 33 —_ —_ — — 177 —
Toronto 324 24 — — — — e 185 19-8
Ithaca 325 29 — — e16 10 +234 e19-3 —
Ottawa ... ... 35:3.. 26....— . _ — e13.10  +10 o197 —_
s Harvard 353 34 — — — — 182 —
La Paz 425 137 e9 30 +175 — — 241 278
Edinburgh 798 35 2840 % — — — 132-7
 Eskdalemuir 798 35 2253 IS (22 53) +32 382 —
: Bidston ., 80-3 38 2334 1S (23 34) +67 (34:8) 434
De Bilt 856 37 — — e23°85 +30 e41-7 431

Additional records: Lawrence MN = +}7-7m. - _ Tacubaya—a correcti
of 12h. has been_made as at 3h. Harvard L-+21-Km. . wa
L= +4+247Tm, De Bilt e = +36m.24s. )
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1918. Qct, 194, 3h, 22m. 46s,  Epicentre 14°-BN. 91°-0W.

(as on 1917 June 8d.).

A=-:017, B=~—968, C=+-250; D=-1000, E=+018;
G =—-004, H=—-250, K= —-968.

=
Station and g 5
Component. | § | A | £| P jO-C| 8 |Oo-O} L M
: N
2 <
o o M. S, s. M. S s, M M.
Tacubaya — 93 | 304 2 1 -19 — — — 4:8
Balboa Hts. & |B.O.| 125 |115| 4 1| 455 — — 80 93
N |B.O.| 125 |115| 4 9 +63 — | = - 84
St. Louis E| W, | 242 | 4 — . 10 45 | +57 | €180 —
~n|w. | 42| 4| 53| +3| 10 3| +15| 119 | 174
Vieques E | B.O.| 248 | 78 8 14 +38 — — 127 17.2
~ |BO.| 48| 78| 5 27| —9 - | = 127 | 145
oo Wolmeiseel o) 4l 0w | gas| 181 | 16
Tucson N. | B.O.| 254 e +13 |- ¥ 8
E. g.o. 2544 | 318 |- o6 g +22 © 10 46 | +85| 182 | I8°0°
Y LI BO.| 273 | 25| €6 + — = — —
Cheltenham N R.o. 273 | 25| e5 57) - ‘1 e%g g J-r; e}gg. 196
Washil | 2731 24| 8 - - —
Geor, ntgvtfg Yar 273 | 24| 6 3| +2| 10 49 | 43| el2:87| 158
AnnArbor & |W. | 25| 12| 6 21| +8| 11 3 —-5| 158 4
N |W. | 285 | 12] 6 15| +2| 11 3 -5 —
Tthaca BO.| 307 | 23| 7 2| +27| 12 35 | +49) — —
Toronto M. | 308 17| 5 57 —%g 1.3 | -9 121)8;; 266
Northfield B.O.| 31,0 | 25| e8 5| + — — " -
Harvard e | B.O,| 328 | 28 7 35| +40| 12 25?| +4| el163 | 218
N |BO| 328 28| 6 31| -24| 11 39?| -42| el84 | 218
Ottawa 27 335 | 20| i6 54| — 7| 110 19 | -133 | e158 —
Lick W. | 354|315 7 14 -3 — — — 3:
Berkeley | 362 |316] e7 16| —8|eld 5| -8 — 24
.a Paz Bi. | 383 |143| i7 30| -10| i13 31 | -—11| 184 2
Vietoria M. | 431|328 7 36| —43| 14 59 | +10| 238 g%s
Andsigala & | M. | 484 [149| 14 57 | ?8 ﬁu % -82| (29 ue
Jipolletti M. | 576 |159| 18 27 | ?8 18 -87| 278 ae
Chacarita M. 580 | 149 — — — - — 4
Honolulu M. | 637 |287| 11 21| +45| 20 3 | 454 322 &
Coimbra — | 752 | 52)el0 48| 62| e20 32 | 56| 852 g”
Rio Tinto M. | 768 | 55| 38 15| ?L - | - (39 g) s
Eskdalemuir . G. | 788 | 36| 12 5| +5 21 50 + 3 3% M
Bidston MS.| 772 | 38| 12 27| +25| @@ 3 | +12 s | 532
San Fernando — 778 | 55| 21 4% ?8 (21 45) -1 42 14
tonyhurst M | 775 | 37|e22 9| ?S {(e22 9| +14 - i
Shide MS.| 787 | 40 — — 22 - 2| 388 dol
Kew M. | 792 | 39 — — — - — 2
Paris — | 814 | 42|e12 51| +24 — — 352 92
Uccle — | 822| 40|e12 45| +14| e23 15 | +27| e352 30'3
De Bilt | — | 825 e12 36| + 3| 22 47 | - 5| e382 403
Nt — | 825 | 38|el2 43 | +10 - — -~ a3
Barcelona — | 82:8 | 48 - —|. - — | @395
ﬁlgiers B.M. gtg zgg - — |e23 36 | +21 ;79;2 -
pia W. . _ — — _— -
Moncalieri 8. 858.| 45|e13 8 | +16 [, 23 177 -1 40:8 gig
Zagreb W. | 910 | 42|e15 157 +114 -18| 452, o2
Cape Town M. | 1140 |121| 19 15 | [+41]| 35 15 ? 602 e
Riverview — | 1209 | 238 | e31 577 ? — — | o562
Zi-ka-wel — | 1247 | 324 — — | e68 53 | ?L | (0089 652
Melhourne M. |1256 | 234 | — — — — 614 632
Adelaide M. | 1811 | 235 — — — — -
Manila W. | 13711 | 311 | e19 43 | [+ 9] - - a:s -
Perth, W.A. M. | 1499 | 2 — — — - 76 —
Thg Tlaéo]:lbaya records for this and the preceding shock have been diminished
y . :

Notes condinued on next page.
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Additional records: Lawrence gives LN? =10-1m. - MN +10-2m, Ann
Arbor, Bosch mstmment, PE = +7m.15s., PN = +6m.33s., SE = +10m.51s. by
SN =+11m.9s.,, M= +17-2m. Tthaca SN = +12m 36s., T;—=3h.22m.48s.
Toronto iL = + 20+ 6m., To=3h.21m.30s. Harvard T,? =3h.22m.7s. from
L-—-P. Ottawa, vertical eL’l = +16-2m., L = +21-2m., Ty =3h.22m.49s.
Lick MN = +22-0m., MV = +22-2m ’San_Fernando MN = +48-2m.
Andalgala PE = +18m 51s., SN = +19m 278., MN = +20-4m. Eskdale-
muir SR, = +27m.22s., T., =3h.23m.3s. De Bilt eSR,E = +28m.43s.,

eE = +32m.8s., eN = +36m.5s., 'I‘0 =3hr23m.8s. Riverview e = +37m.33s.,
e? = 439m. 5ls e = +44m.3s., MN = +64-1m.

Oct. 19d. Records also at Oh. (Lick), 3h. (Helwan), 5h. (Port au Prince, Mobile,
and Manila), 7h. (Rio Tinto and Vieques A 11h. (Manila), 14h. and 15h.
(Tacubaya), 21h. (Helwan), 23h. (Tekyo)."

Oct. 20d. 5h. 44m. 558. Epicentre 72°-0N. 2°-8W. (as on 1917 Aug. 21d. 10h.).

A=+-309, B=—-015, C=+-951; D=—:049, E=—-999;
G =+950, H=—-046, K= —'309.

A Az P. O-C. S. 0 —C. L. M.

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

Edinburgh 16 1 184 335 -—18 — — — 106
Eskdalemuir 167 184 352 — 9 729 +18 8-1 -
Bidston 18-6 184 435 +11 — — — 9-5
De Bilt 20-2 166 — L — —_ — e12:1 140
Kew 20-6 . 180 -_— —_— — — 1141
Paris 23-3 174 — — — — 121 —

Eskdalemuir gives T =5h.44m.17s.

Oot. 20(1 Records also at 1h. (San Fernando), 4h. (Rivervww), 7h. (Nagasaki),

(Uccle, Moncalieri, Edinburgh, Eskdalemuir, Shide, Bidston, De

Bilt ]%ew, Paris, and Rocca di Papa), :18h. (Zagreb), 20h. (Port au
Prince). .

Oct. 21d. Records at Oh. (San Fernando), 4h. (Nagasaki), 6h. (Vieques (2) )s
9h. (Cipolletti), 11h.: (Tokyo), 13h. (Port au Prince and Vieques), 18h.
(Paris, Bidston, %hlde, %‘ Zagreb, Moncalieri, De Bilt, Uocle,
Eskdalemuu', and Kew), 19h (Tokyo), 22h. (Rlvel'vxew and San Fer-
nando), 23h. (Honolulu).

Oct. 22d. 81'1. 7m. 30s. Epicentre 2°-1N. 127°-8E.
A=--612, B=+-790, C= +-037.

On trying 5°-4N. 125°-2E. as on several days in August it was fou.nd that this
shock cannot have been from this origin.

0-C. 8 0-C L.

A Az. P. ( M.

o ° m. s s. m. s. 8. m. m.

Manila 142 332 e330 + 1 — —_ 6-1 6-2
Batavia 225 24 5 -1 913 — 2 — 105
Riverview 42-1 150 — 15 12 +36 — 189
Helwan 4:5 300 4 s (24 30) -—-31 — —
De Bilt 107-6 326 48 —138 e 54°5 —
Edinburgh 1097 334 50 0 'lL — —  (50-0) —
Additional records : Msnjla gives MN = +6-3m. Batavia T, =_8h.7m.36s.

Riverview MN = +17

Oct. 22d. Records also a.t 5h. (Zagreb), 9h. (Honolulu), 10h. (Honolulu, Perth,
. W.A., and Riverview), 11h. (Edinburgh and De Bﬂt), 15h (ngroe

Roeca di ‘Papa), 18h. (De Bﬂt), 18h. (San Fernando, lombo,

and Helwan I.Oh (De Bilt), 1111 (H elwan and Zi- ka.-wei), 23h. (Tokyo)

Oct. 23& Records at 11h. (Tok o), 14h. (Vieques and Port au Prince), 20h.
(Tathoku), 21h. (Coimbra)

’
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Oct. 94d. 19h. 13m. 20s. -Epicentre 0°-3S. 138°-8E. (as on 1914 May 26d.).

A=—'756, B=+659, C=—-005; D=+659, E=+-752;
G = +-004, H=—-003, K =—1-000.

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

o ° m. 8. 8. m. s. 8. m. m.

Manila 232 311 e918 S (e9 18) -—11 — 117
Sydney 355 162 1310 %S (13100 + 7 170 18-0
Riverview 355 162 — — el3 1 — 2 el1l7-1 182
Melbourne 379 172 — — 14 40 +63 203 21-2
Honolulu 652 66 e19 40 7S (e 19 40) +13 32-7 377
De Bilt E. 1153 330 —_ — e24 T ? e637 868
N. 1153 330 — — — — e 66-7 871

San Fernando 131-5 322 32 40 S (32 40) +149 — —_

Additional records: Manila gives MN = +11-6m. Sydney gives S=
+15m.10s. (?SR,). Riverview PR,? = +8m.57s., eS = +12m.58s., eSR,?
=+14m.33s., MN = +22:0m. Melbourne SR, = +17m.34s. ’

Oct. 24d. Records also at 3h. (De Bilt), 7h., 9h., and 10h. (Manila), 16h. (Tokyo),
18h. .(Rocca di Papa), 19h. and 21h. (Manila), 22h. (Vieques), 23h.
: (Port au Princé).

1918. Oct. 25d. 3h. 42m. 50s.  Epicentre 18°5N. 68°0W.
(as on 1918 Oct. 11d. to 18d.).

A=+355, B=—-879, C=+31T; D=-—927, E=—-375;
G=+-119, H= —-294, K= —-948.

1
2 =]
Station and g B
Component. g A | E P 0-C. 8 0-C L. M.
~N
= <
o ° M. S. s. M. S. ] M. M.
Vieques E.|B.O.| 25| 98 0 39 0 — - 07 12
Port au Prince .| B.O.| 41 |271| i1 22| +18 129 -2 18 24
Balboa Hts. E. | B.O.| 147 | 231 3 42| +7 C— — 67 69
Cheltenham N. | B.O.| 21'7 | 341 5 37| +36| ' 9 38 | +39| e135 | 180
Georgetown E. | — | 219 | 341 5 8| + 4 9 2 | +23| e10'9 —
N | — | 219 |341) i5 8| +4 9 19 | +18| e110 —
Washington Mar.| 219 | 341 5 6| +2 9 4 | +1| 104 —
arvard E. | B.O.| 240 | 354 5 30| + 2 9 45 | +1| 109 —
N, | B.O.| 24-0 | 354 | i5 57| +29| 10 19 | +35| e12'7 | 142
. Ithaca B.0.| 250 | 345 5 53 +15| 10 21 | -+18| 122 -
Northfield B.O.| 260 | 352 53| —-18| 10 17 | - 5| 122 —
Toronto M. | 29 |342| e6 28| -+31| ell 16 | +37| el12:7 | 208
Ann Arbor = | B. 27-3 | 334 5 40| —21| 10 28 | -18| 129 | 202
~. | B. 27-3 | 334 5 52 —9| 10 34 | —12| 132 | 212
Ottawa — | 2717 | 348 6 0| —5|el0 48 | — 8| el22 —
8t. Louis N. | W. | 279|321 6 4| —3| 10 52 | -5 133 | 202
La Quiaca B | M. 407 | 177 - — 28 34 | ?L (za-e; 437
N | M. | 407|177 . — — 28 48 | ?L | (28:8) | 383
Tucson ~. | B.O.| 408 | 298 9 44 | ?PR, —_ - 242 | 807
. E. | B.O.| 408 | 298 9 59 | ?PR, - - 232 { 353
Pilar E | M | 503|177 14 34| ? - — — .| 350
. N | M. | 508. 177 9 28| 419 — - - 363
Herkeley — | 508 |304| e8 0| ? — - — — .
ictoria M. | 535 | 317 9 28| —2| 17 11| +8| 287 | 387
Chacarita M. | 538|170 — — 31 52 | ?L | (319) | 342
'oimbra — | 552 | 53 9 ,gz ~ 8| 17 20 | — 4| 250 | 270
3an Femando — | 5#7 | 58 9 58| +8| 17 10 | —32| 299 | 362
(’liDOllem M. | 574 | 180.| .17 40| ?8 | (17 40).| 11| (34:2) | 406
Bidston M8 | 604 | 38| 10 27| +12| 19 13?| +45 — 27-2
Eskdalemuir G. 606 | 36| 10 20| + 4| 18 28 | —3| 282 | 327
Edinburgh M. | 607 | 36 0 -7 — — — | 412
Stonyhurst M | e8| 38|'i19.52| ?8 |19 52) | +79| i31e | 359
ohlde MS.| 61| 42| 10 21| +1| 18 38 [ + 1| 201 | 318
xford M8} 612 40/ 10 20/ +0) 18 37 )] -1 — 1 =

Continued on next page.
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-3

Station and g §
Component. -§ A | E P 0-C S, 0-C L M

" N

X = <
° ° M. 8. 8 M. S S. M. M
Dyce Ma. 61-5 34 10 107} -—12 18 49 + 7 — —
ew 618 | 41 19 10 ? 19 10) +24 — 402
Tortosa — 620 51 10 30| + 5 18 50 + 2 298 36:7
Barcelona — 632 | 52| e10 26| — 7| i19 0 -3 — 32-3
Paris - 835 | 43| i10 40| + 5| i19 -1 262 26-2
Algiers B.M. 641 59| e10 41| + 2 19 11 -3 27-2 —
Jecle 1 — 647 | 41| e10 43 0| el9 22 + 1| e262 290
De Bilt N, | — 652 | 40 10 52| + 6 19 31 + 4| e282 299
E — 652 | 40 -— — —_ — e 296 343
Moncalierl S. 670 | 48 10 50| - 8| i19 54 + 4 278 —_
—_ 675 | 45| ell 5| + 4 19 57 +1 — —
Roeca dl Papa %\g 710 | 51 1 24| +1 20 39 + 1| e328 356
. 727 | 47| e11 35| + 1| i20 55 -3 322 462
,rlonolulu M. 834 (290 | e12 10| —28 | i23 10 + 9 402 514
Helwan M. 886 | 59 13 4| -4 C = — 676
Cape Town M. 97-4 | 125 25 58 ?8 (25 58) +28 — 52'5
uritius M. 1292 | 98 32 10| ?8 — — 84-6 897
© Zi-ka-wei — | 1295 | 350 | e22 23 | ?PR, — -— — —
Melhourne M. | 1454 | 230 - — — — 72'8 | 832
Manila W. | 1458 (344 | e19 SO ([ 0] — — — —

Additional records : Vieques gives ePN = 4+ 0m.36s. Balboa Heights LN =
+6-9m., MN = +7-1m. Georgetown LE=+126m., LN=+14-4m.,
T, =3h.42m.44s. Washington L = +14-2m. e =3h.42m.58s. Har-
vard eN = +6m. 53s., eN? = +10m.27s.,, LE =+14-4m., LE=+18-8m.,
MN = +21-6m., Ty =3h.42m.59s. Ithaca SE = +10m.225., T, =3h.43m.7s.
Northfield L= +15-2m., T,=3h.42m.19s. Toronto eL +17-0m.
=3h.43m.12s. Ottawa e = +11m.50s. ., L=+20:2 T,=3h.42m. 508,
San Fernando MN = +32-4m., T, =3h.43m.45s. Cipoliettd records S ahd
L waves as P and 8 respectivel My Stonyhurst gives eP = +11m.28s. and
i8 = +23m.46s. Barcelona MN = +28-4m., T,=3h.42m.43s. De Bilt
To =3h.43m.4s. Moncalieri S = +19m 358., T,=3h.42m.56s. Zagreb
P = +11m.88s., i=+13m.38s., MNW = +43-2m. )

Qot. 25d. 19h. 3m. 35s. Epicentre 5°-4N. 125°-2E. (as on 1918 Aug. 21d. Oh.).

A=—-574, B=+-813, C=+094; D=+-817, E= +576
G = —-054, H +077,K——-996.

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

° ° m. 8. 8. m. 8. 8. m. m.

Manila 101 336 e2 41 +10 —_ — 6-2 74
- Batavia 217 238 e4 5 - 4 8 52 -1 — 11-4
Zi-ka-wei 260 353 e17 1 tL° e21 25 L (el7-0) —_
Colombo 452 274 31 25 —_ — — —
%lverview 46-3 . 150 — —_ . .— e184 197
90-7 298 . 6 25 s (26 25) +124 — —

De Bilt E. 103-4 327 — — e4 ¥ e544 571
N. 103-4 327 _— — 048 49 ?L (e 48-8) 573
Eskdalemuir 105-9 331 — — : —_

Additional records : Ma.nila. gives MN = +7-0m. - Batavia T.=l9h 3m.389.v
'verview MN = +l

Oct, 25d. Records also at 1h. (To! o h (Pom ), 5h. (Colombo and Kodai-
) kanal), 6h. (Mobile), l4h. enver), 21h. (San Fernando),
22h. (Rocca di Psp&), Zi-] -we ).
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Oct. 26d. 2h. 13m. 30s. At 72°-0N. 2°-8W. (as on 1918 Oct. 20d. 5h.).
A=+-309, B=—-015, C=+951; =—-049, E=-—-999;
G =+-950, H=—-046, K = —-309.
(Very doubtful.)
A Az P 0 -C. S. 0 -C. L. M.
° ° m. 8. 8, m. 8. 8. m. m.
Bidston 186 184 418 — 6 — — — 9-7
De Bilt 20-2 166 — — —_— — e96 115
Kew 206 180 — — — — — 105
Shide 21-7 177 — — 8 36 ~—23 9-8 10-7
Paris 233 174 _ — e 8 52 -39 115 125
Graz 26:3 151 e6 307 +39 —_— — — —
Moncalieri 275 164 714 +71 —_ — 140 —
Zagreb ‘6 151 - — — — 255 27-0
Rocca di Papa 312 157 e17 45 +6 —_ — 174 —
Rio Tinto 34 185 9 30 +143 — — — 9-5
© Helwan 459 138 L — —  (29'5) —
Eskdalemuir (A =16°-7) gives simply 2h.19m.30s. to 2h.40m.0s.
Oct. 264. 16h. 58m. 40s. Epicentre 5°-4N. 125°-2E. (as on Oct. 25d.).
A=—-574, B=+1-813, C= +-094.
A Az P. O0-C. S. 0—-C. L. . M.
° ° m. s. 8. m, s. 8. m. m.
Manila 101 336 e236 + 5 4 2 —-30 4-9 7-6
Batavia 217 238 e4 20 —41 — — — 9-3
Zi-ka-wei 260 353 e546 — 2 el0 4 —18 — —_
Helwan 90-7 298 60 20 L — —  (60-3) —
De Bilt E. 103-4 327 —_ — — — ©54:3 586
N. 1034 327 — — — — 563 587
Eskdalemuir 105-9 331 — — — — 233 —_

Manila gives MN = +6-Tm.

Oct. 26d. Records also at Oh. (Algiers), 6h. (Helwan and Tokyo), 7h. (Tokyo),
) 12h. (Tecubaya (2) ), 18h. (Manila), 23h. (De Bilt).

1918. Oct. 27d. 15h. 27Tm. 10s. Epicentre 10°-5S. 161°-0FE.

(as on 1917 Nov. 30.).

A=-—-930, B=+-320, C=—"'182; D=+-326, E=+946;
G =+-172, H=—-059, K = —-983.

o

Station and 8 g
Component. '§ A | 8§ P. 0-C. 8. 0-C.| L. M.

N

= <

. o M. S 8. M. 8. s. M. M.

Riverview — 250 | 189 | e5 28 =10 i9 52 -11| e 12 14'8
’ Sydney M. 250 | 199 5 20| -18 9 50 -13 12-3 14-6
. ia Ww. 268 | 100 5 37 -19 50 -47 108 | {2'8
elbourné M. 30'9 | 204 6 ~35 11 38 -12 177 88
delaide M 21'9 218 5 29 -11 10 59 —88 147 17'8
anHa w. 7:0 | 302 | e8 57 +10 15 26 -15 208 210
Tokyo 0. 503 | 338 9 9 0 18 1§:| -8 208 —
Honolulu M. 513 | 52| i9 5Q | +35| i1¢ 32 -3 239 313
Osaka 0. 51°3 | 34 9 7 -~ 8 16 17 -18 225 }7'7
Kobe 0. 51'4 | 334 [e10 30 +74 - — 1 288 57
Taihoku 0. 524 | 315 16 14 ?8 (16 14) -35 266 274
Misusawa B | O. 530 | 341 9 21 -5 16 41 -15 — —
N. | O. 530 | 341 9 25 -1 16 46 -10 — —
Batavia Ww. 637 {270 o8 81 | O 17 1 - 4| o288 178
%tn-wei — 564 w ell 44/|?PR,| e17 32 -1 — —
tom! 0. 594 e18 23 ?8 {(e18 23) + 7 — —
Calcutta B | O.E.| 784 | 297 1 -1 22 + 3 — —_
Colombo M. 824 | 278 22 14 7?8 22 14 -36 — 32:4
Kodaikanal M. 857 | 281 22 38 ?8 22 38 —49 575 605
‘ Berkeley —_ 862 e12 4| -10 — — | 354 —
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Q

Station and g §
Component. '§ A | E P 0—C S 0—C L M.

N

= <
o o M. S s. M. S. s. M. M.
Victoria M. 886 40 23 55 ?8 (23 55) - 4 402 535
Bombay O.E.| 918 | 290 23 34 ?8 (23 34) -59 — 505
Tucson B.O.| 940 | 58 — -— — — €433 47-3
Mauritius N. | M. 985 | 248 12 50 =73 —_ — — 55'3
BE. | M. 98'5 | 248 19 14 | ?PR, — — 53-2 56-2
Cipolletti M. | 1126 {139 | 60 20 — — | (60°3) | 669
Ann Arbor E. | B. 1157 | 47 — 2| -50 568 —
Toronto M. 1185 | 46 29 8? ?S 29 87| +30 576 718
Ottawa — | 120°5 42 — (e 28 13) —40 | o618 —
Tthaca B.O.| 1208 | 46| e21 20 | ?PR,| e27 20 —-95| e578 —
Cheltenham B.O.| 121-2 | 50 — —_ — — e 678 —
Geargetown — | 12113 | S0 - — | e34 10 | ?SR, 592 —
Washington Mar.| 121-3 | 50 — — — — | e638 —
Cape Town M. 1231 | 218 20 44 | ?PR, — — — 637
Harvard B.O.| 146 — — 32 50? ? e590? —
Helwan M. 129-8 | 300 21 26 | PR, — - — —_—
Budapest — | 1311 | 328 | 22 36 | PPR, — — — —
Dyce ~. | Ma. | 1315 | 350 | 122 52 | ?PR, — — — 697
Edinburgh M. 132:9 | 349 22 50 | ?PR, — - — —
Athens — 11330 {315 |e22 48 | ?PR — — — —_
Graz N | W. | 1333 | 330 21 50 | ?PR 33 50? ? — —
Zagreb W, |1338 [3%9 |e19 25 |[= 2|  — Z | ers | 168
De Bilt B. | — | 1340 | 339 |(e22 2)|?PR, — —_ e 598 629
N, | — | 1340 | 339 e22 51 | ?PR, | — — e 668 87'4
Stonyhurst M. 1347 | 348|123 2 |?PR, 57 32 ? e 71'7 84-¢
Hohenheim — | 1350 (335 |e10 19 | [-11] - — — —_
Bidston M.S.| 1352 | 48| 48 20 — — — 67-8
Uccle — | 1354 | 340 |e19 25 ([~ 6] — — e 678 738
Pola w 1356 | 329 — — | e70 30 ?L e 82'5 837
Kew M. 1363 | 345 71 50 | ?L — - (71-8) | 988
Shide M.S.| 1372 | 344 — — — ——s 84-2 804
Paris — | 1377 |40 |e22 14 | ?PR, — —~ 618 758
Roeca di Papa Ag. | 1382 | 323 | e22 23 | ?PR, — — e 766 —
Ag. | 1382 | 323 | e22 19 | ?PR, — — e 702 860
Monealieri S 138-6 | 331 | e 22 407 ?PR, 32 10 +74 | 460 794
Barcelona — | 1439 | 332|e22 48 | ?PR, — — e 668 867
Tortosa — | 146°1 | 334 19 42 - Gi — — 628 887

Algiers B.M. | 1470 | 324 19 45 |[— 6 — — 62'8 848

Coimbra — | 1489 | 348 19 58 | [+ 4] 32 57?7 465 71'8 836
Rio Tinto M. 1506 { 340 34 50 78 (34 50) ? — —
, 'San Fernando — | 1516 | 338 | 21 50 [ PPR,|  — —_ — 89'8

Additional records H ijerview ves iP +5m.808., i=-+5m.43s.,, PS=
+10m.17s. N = +13-4m., = +13-3m., T,=15h.26m.58s.,, Epicentre
11°:58. 164°-5E. 2pia gives its records a8 16h. instead of 15h. Mel-
boume SR, = +14m. 0s., SR. = +15m.26s. Adelaide SR, =+ 13m 39s.,

19- N = +21-9m, Osaka MN = +28-6m. Tﬁf

9m.
hﬂ‘l% .168. Kobe MN-+25~0m " 'l‘olhok\; 8= +22m.1%s,

Victoria gives 8=
Toronto e =

+26m.508.
l5l’x 29m 483. Pet !numdg tor a '!.. o= -g?&m .88. and +42m.8s., L =

PR;, and gives eS8 =
58

and + 36m.50i

N=+61 . gmm e,n-=+ 7m.9s. and -+ 46m.9s
. Zagreb ami

- 6m. 2s.
e ;r-+4s m., Lt =+59:8m., MN=+85

\

=

3m.48s., eNE +g m.508., MNW = 469-8m.
= +53-3m (glven one hour early). Coimbra
San Fernando MN =

5-8m.

1= 4 22m.478.
Stonyhurst eP =
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1918. Oct. 27d. 17h. 6m. 30s. Epicentre 1°-2S. 149°5E.

(as on 1918 June 24d.). :
A=—862, B=+508, C=—-021; D=+-508, E=+-862;
% G=-+-011, H=—-018, K = —1-000,
T, is chosen to suit the mean values of S —P, but it makes the mean
residuals of P and S both negative. This might be due to deep focus, but there is

no indication of this in the anticentric residuals : nor again do they suggest a
diminution of T,.

5] =

Station and g B,
Component. '§ A E P o—-C S 0—C. L M.

N

= <
° ° M. S 8. M. 8. 8. M. M. .
Manila W. | 324 1302 e6 47| —5| 12 8| —6| 149 | 189
Riverview — | 327|178 e6 57 | + 3| i12 32 | 113| e165 | 215
Sydney M. | 327|178 | 11 54| P8 | (11 54) | ~25| 170 | 383
Adelaide M. | 353195 649 | —27 | 12 44 | —16| 170 | 213
Melbourne M. .| 368|188 | 13 0| S | (A3 0)| —21| 205 | 23
Taihoku O. | 377 |318| e6 52 | —44 | 12 38 | _56| 148 | 186
Tokyo O. | 380349 | "7 48| 410 | 9 6 [?PR,| 165 |
Osaka O. | 382 342 739 1| 18 3| -38| 161 | 164
Kobe O. | 383 |342| e8 25 | ?PR — = — | 163
Apia W. | 404 (110 8 11| +13 | e14 42 | +29| 225 | 635
Mizusawa 0. 411 | 351 75| -5 13 47 -35 — —
Zikawei  m | — | 420 (33| 8 2| -9 14 17| _13| 195 | 931
N — | 420 33| — — — 196 | 240
Batavia W. | 429 [284| 8 7| —10 - — — | 175
Ootomari 0. | 43 |354| 8s50| —¢ - — — —
Honolulu M. | 559 | 63|e12 48 [PPR,| i18 12 | 139 | o250 | 34
Calcutta . e [ O.E.| 641 | 298 10 48 | + 9 19 18 + 4 — —_
Colombo M. | 700 |278| 10 427 —35 | (20 1a§ -8 203 | 344
Kodaikanal M. | 727 | 281| 20 30 | ?S | (20 30) | —28| 345 | 564
Simla O.E.| 757 [304 o1l 54 | + 1| 21 18 | —16] 0200 | v
Bombay OE.| 778 |290| 12 19 | +13 — — — | 439
Berkeley 7 890 | 1| — — |e22 57| Zes| — —
Victoria M | 891) 41| 23 31| ?S | (28 31)| —33| 388 | 590
Mauritius N. | M. 911 | 250 — — — — 281 351
B M | 911|250 | 12 48 | —m4 — — | 275 | 399
Tucson BO.| 989 | 57| — e — — | e5+3 | 682
Lemberg B.O:| 1129 | 325 | e19 48 | ?PR,| 029 .18 +85 | e587 84°5
Helwan M| 1148 | 303| — fl — — | m3
Budapest = | — 1169 |325| 20 20 |?PR,| 29 30 | +e5| _ —
AnnArbor = |B. | 1172 | 40| — — | 20 38?|?PR,| 545 | 655
N |B, 1172 | 40| — — | 20 30?|?PR)| 540 | 665
R|W. (1172 40| 10 24| 2 — —'| 555 | g55
N W (1172 | 0] — — | 20 47| ?PR,| 545 | 685
Athens — | 1182 | 315 (e20 18 |?PR,| 681 0 | +144 | e 602 | oo
) raz W. | 1192 (327 |e20 28 |[PPRy| 130 26 | +103 | = — —
: Toronto M |ue3|a| | — —| 488 | 824
yeo N.|Ma. | 1196 | 344 | 020 3¢ | PR, [ 130 22 — | 634
Zagreb W. | 1203 1325 020 11 [?PR,|e3 30 | 2SR, | 625 | 675
Ottawa — |1208 | 34 |20 51 |?PR,| e30 41 | +107 | 504 —
De Bilt — |1210 | 335 |(e 19 57)| ?PR, | 30 37 | +100 | o585 | 636
Edinburgh M. | 1210 | 344 - — — — — 740
ola W. 1214 | 325 | e21 10 [ ?PR,[(e82 10).] ? | edz2 | 793
Hohenheim — (12151330 | 19 0 |[+ 41| 30 457) +104| °°% —
Tthaca BO.|1218| 87| — |"_"|e29 30 | 127| es80 | _
Ucele = ;{1228 1334 |e19 0 |[+ 1) 30 48 | +102| e585 | 775
Stonyhurst M. | 1224 | 30| — — - - — | 158
Zurich — | 1227 (330 |e19 31 |[+31] - - = —
Bidston . M.S. 1230 |340| 36 30 | 7| 45 30 | ? — | 725
Georgetown —|1232 | 41|e21 6|?PR,| 25 527| — e
Washington ar.| 1232 | 41| 22 30?( PPR,| 25 57?| ? | eeasp| _
ow M. (1236 | 333 | 65 307 ?L — | — | @5 | 815
Rocoa diPapa | Ag.| 1239 (321 (021 11 |PPR, | e28 45 | —33| o701 | 818
Paris — | 1245 |33 (621 5 |?PR,| i31 9 | +106| 625 | 635
Shide MS.| 1246 (339 | — i - — | 595 | 743
Moncalieri 8. (1247 |32 | 21 14 |?PR,| i33 14 | 7 514 | 762
Harvard B |BO. 1251 | 35 015 53 | —13 | 21 45 | 2PR, | 254 —
B.O.|1251 | 35016 23 | +17 | 21 45 |?PR,| 254 —
Cipolletti M. 11270 f141) 788 30 | ?L | 72 68 | ?'| (865) | see
Barcelona — | 1301 | 329 |e21 27 | 2PR — — | e803 | 743
Tortosa — | 1314 | 330 | 19 45 E+zaj — — | "548 | 781
Aigiers B.M. 1828 |322| 921 59 (PPR,| 32 10 | +110| 545 | 705
Colmbra N~ /1361 |387] 22 20 |?PR.| 34 177 e570 | 760
5| — |1381 337 | 21 0 |?PR,| i41 3 |?SR,| — | 701
Rio Tinto M. (1373 )31 — — — .| 815

For Notes sks fisxt puge
‘
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Notes TO OoT. 27d. 17h. 6m. 30s.

~ Additional records : Manila gives also MN +18-1m. Riverview i= +7m.9s.,
iPR,; = +8m.265., PS = +13m.5s., =17h.6m.25s. Sydney S=
+15m.18s. Adelaide PR; = 48m.39: s ., SR,=+156m.29s., M= +25-2m. -’
Melbourne S =4-18m.54s., SR;=+20m.18s., SR,= +20m.48s. = Osaka
MN = +20-9m., T,=17h.7m.21s. Kobe MN = +21-8m. Apia gives
its records as 18h. instea.d of 17h. Mizusawa T, =17h.7m.10s. Zi-ka-

wei SR;N = +17m.4 SR,E = +17m.46s. Colombo M= +36-1m.
Toronto gives L = +54 Tm., eL=+71-3m.,, and L= 476-1m. Zagreb
iNE = +20m.37s., a.nd +26m 10s., MNW = +72-5m. Ottawa L=
+83-5m. and +93-5 De Bilt eSR; = +37m.16s. Edinburgh M =
79-2m. Uccle e = +.59m.24s Washmgton L?=+785m., L =+86-5m.
Rocca di Papa eP = +20m.31s., L=+72-4m., M= +80- 5m Paris PR,
= +28m.8s., SR;= +38m.9s. Moncalieri MN =+T77-0 Harvard

gives several other records. T,=7h.12m.16s. and 17h. 22m 36s. Bar-
celona MN = 4 67-0m., M, = +77-6m.

Oct. 27d. Records also at Oh. (San Fernando), 8h. (De Bilt, Zagreb, and Athens),
10h. (Tokyo), 16h. (Tokyo), 19h. (Tqronto, Pompeii, and Victoria).

Oct. 28d. Records at 1h. (Denver and San Fernando) 11h. (Athens), 12h.
(Sydney and Riverview), 13h. (Manila, Colombo, and Melbourne), 14h.
(Manila, Helwan, and De Bilt), 17h. (De Bilt), 22h. (San Fernando).

Oct. 29d. 12h. 26m. 0s. Epicentre 8°-0N. 84°-0W. (as on 1917 June 30d.).

A=+4-104, B=—-985, C=+-139; D=-—:995 E=-—'105;
G=+-015, H= —'138, K = —-990.

The values of S —P for Washington and Ottawa give A =18°-2 and 31°-3, with
closely accordant T,=12h.27m.2s. But these stations are only 6° a.part
S0 that one of the As must be wrong. Further the T, is later tha,n the record
at Balboa Heights, so that both are probably in error. The solution given is
a compromise.

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

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

Balboa Heights 45 78 0 54 —16 — — 34 3-8
eltenham 3144 10 e7 55 PR, —_ —-.e16:0 180
a8s! n 315 10 5 22 " —81 -8 47 ? 16-0 —_
Ithaca 35-0 10 e 11 20 7S (e11 20) —95 e17:5 —
Toronto 359 6 - _— — — 17-8 21-0
Ottawa 381 10 741 + 2 e12 56 —43 20-0 —_—
Victoria 52-3 328 —_ —_ —  24-8 33-2
Honolulu 72-3 290 — —_— _— 33-0 360
San Fernando 754 54 26 0 SR, — — (36-0). 49-0
Eskdalemuir 78-1 35 — L — — — 340 —
Edinburgh 78-3 34 35 0 L — — (350) 495
Kew 79-8 39 — —_ — — — 290
Paris 817 42 — — — — 320 —
De Bilt E 83-2 38 e — 22 57 — 2 e42:0 430
: N. 832 38 — — — — e40-0 406
Graz 906 42 — — e 50-0 —
Helwan 1074 55 28 0 1S (28 0) 455 — —

Additional records : Balboa Heights gives PN = +53s.,, MN = +5-9m.

Tthaca e = +15m.0s. Ottawa eN =-+11m.0s., e=+14m.26s., eN=

+17m.0s., L =+29-0m., and +40-0m. San Fernando MN = +44-0m,
The L is given as another P. -

Oct. 29d. Records also at 5h. (Mizusawa), 11h. (Ann Arbor), 15h. (Tokyo),
17h. (De Bilt and Manila), 18h. (Rocca di Papa), 20h. (San Fernando).

Oct. 30d. Records at 12h. (Hmard and Georgetown), 13h. (Coimbra), 22h.
(San Fernando).

’

Oct. 3id. Reoords at Th. (Kobe])) 8h. (M]msawa), 9h. ('l‘aihoku) 10h. (Zegreb),
(Migusawa), 1 ¢ Bilt and Taihoku), 18h. (Kobe and Osaka),
20h (Mizusawa), 23h. (San Fem&ndo).
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Nov. 1d. Records at 1h. (Mizusawa and Tokyo), 2h. (Manila), 15h. (Riverview),
16h. (Helwan), 17h. (Tokyo), 18h. (Manila), 19h. (Tokyo), 20h. (Colombo),
23h. (San Fernando). :

Nov. 2d. 10h. 1m. 10s. Epicentre Isle of Hawaii, 19°*4N. 155°-3W.
A=—-857, B=—-395 C=+-333.

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

° ° m. 8. 8. m. 8 8. m. m.

Honolulu 3:3 306 (050) — 2 — — 0-8 2-7
Berkeley 340 ° 49 — — e12 40 0 — —
Ann Arbor E. 636 51 — — 262 ISR, 344 35-8
N. 63-6 51 — — 23 50 SR, 339 358

Toronto 666 49 — —_ — 44-2 —
Georgetown 690 54 —_ — — — 328 —
‘Washington 690 54 — — e32 2 ? 330 —
Ottawa 69-1 47 — — e27 147 SR, 368 —
Cheltenham 691 55 — — —_ — 373 393
Manila 795 281 e12 16 0 — — — —
Cipolletiti 100-0 129 53 32 L — — (53'5) 59-3
Edinburgh 1010 14 27 50 @S (27 50) +105 — 623
Helwan 130-3 353 100 50 L — — (100-8) —

Additional records : Toronto gives L = +53-2m. Georgetown LE = +36-8m.
Ottawa eN? = +32m.20s., e = +33m.508.

Nov. 2d. Records also at Oh. (Batavia), 3h. (Taihoku, Hokoto, and Manila),
7h. (Manila), 12h. (Rocca di Papa and La Paz), 13h. (La Paz), 20h.
(Manila), 23h. (San Fernando). :

1918. Nov. 3d. 11h. 13m. 50s. Epicentre 48°2S. 166°8E.

A= —-646, B=+-164, C=—"745; D=+-245, E=+969;
G=+-723, H=—'183, K= —"666.

@

Station and g "3
Component. l A | B P 0—C 8 0-C.| L M

N

= <
o o . M. S 8. M. 8 8. M. M.
Riverview — 180 | 318 | i4 22| +5| e7 53 +13| e87 10°0
Sydney M. 18'0 | 318 4 22| +5 (7 40) 77 82
elbourne M. 18'3 | 297 i4 10| -1 7 28 -19 87 82
Adelaide M. 241 | 204 5 33| + 4 9 43 -3 10°5 133
Apia Ww. 391 | 38| e7 48| — 1 il4 4 +11 | e184 —
Batavia w. 649 | 280 10 41| -3 19 17 - 7| e342 372
Manila Ww. 743 [ 317 | ell 45| + 1 — — - —
Honolulu M. 767 | 385 — — | ed40 4 ?L 42:3 467
Cipolletti M. 80'8 | 141 20 46| ?8 (20 46) | —104 432 473
Zi-ka-wei — 887 | 324 | e12 56| -13 — — — —
Colombo M. 92-4 | 278 23 40| ?8 (23 40) —59 — 302
Cape Town M. 92'8 | 209 29 10.| ?8R, — — - 437
Kodaikanal M. 965 | 279 18 10 | ?P — — — —
La Paz Bi. 995 | 130 | e 14 - 24 41 -170 472 49'5
Berkeley — | 1072 | 50 — — -~ | e467 —
Victoria M. 1144 |. 43 29 44| 7?8 29 44 +99 527 702
Ann Arbor B. 1324 | 70 — — — — 86-2 72:2
‘Washington Mar.| 1349 | 77| e22 10 | ?PR, — - — —
Georgetown — | 134§ | 77 — — — — 742 -
Totronto M. [1358 | 70 — — — — 4 | 770
Ithaca B.O.| 1370 | T3 — — — — e 732 —
Ottawa — 11390 | 70| e22 40 | ?PR, — _ e 672 —
Harvard B.O.| 1405 | 75 — — | e55 22 ? e 76'3 —
M. 1409 | 260 22 10 | ?PR, — — - -

L4 Helwan
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g |

Station and = ]
Component. S A | E P. 0-C. S 0-C.| L M.

LI
° ° M. 8 8. M. 8 S. M. M.
Zagreb W. | 1594 | 215 | e20 44 | [+37 — — | 822 | 1222
Graz - W. | 1600 | 278 | 020 56 | [+48 — — — =
Algiers B.M.| 1630 | 234 | e24 37| ?PR,| 32 22 | ? 922 | 1102
Moncalieri S |1646 |266| 20 14|[+2)| 30 48 | ? 821 | —
San Fernando | — |166'9 |209| 50 58| — — | &7 | 987
De Bilt e | — | 1670 |295| 20 52|[+39}| 38 52 | ? | e792 | 803
| = | 1670 |295| 21 12 |[459]| e37 271 | ? — 897
Uccle — | 1677 | 289 — — — — e 92:2 112-2
Rio Tinto M. | 1682 |200| 89 10| ?L - — | "9 | 1157
Paris - — | 1689 [280| 27 10| 2 - — | 1002 | 1072
Edinburgh M. | 1697 |322| 21 10|[+55)] — — || 1097
Eskdalemuir G, |1702 [ 320 | i20 13 |[— 2| 135 52 | ? w2 | —
o |G | 1702 |320| i19 54 |f-21]| 125 3 |?PR,| — —
Kew M. | 1704 |25 | — i - — — | e
Oxford Ms.|1710 [208 ] — — | 3224 | 2 — |z
Coimbra 'l'1710 {209 | e24 10 |?PR,| 37 38 | ? | es882 | —
Bidston M.S.| 1712 310 | 19 10 | [-65] — - — 982
Shide MS| 1712 [e92| — 2 s o | — - -

Additional records :
+7m.59s., PS = +8m.148.,, MN = +9-4m., MZ=

Riverview gives eP = +4m.21s., iPR; = 45m.36s., iS =
+9:9m., To=11h.13m.47s.

Adelaide PR, = +6m.28s., SR;= +10m.3s. Batavia records an M at
+21-2m. Colombo M= +62-7Tm. Victoria S = +40m.10s.,, eL=
+65-2m. Toronto L = +74-8m. Ottawa e?=-+41m.108., eN?=

* +61m.10s., L =+75-2m.

164°-0E.

Harvard gives two complete sets of records,
and says that they refer to a shock in the Sandwich Islands. agreb
iNW = +20m.52s., N

W= +120-2m. '
De Bilt eE = +46m.46s., and +52m.46s., mE = +53m.8s.
Eskdalemuir gives four other i’s.

San Fernando MN = +95-Tm.
Epicentre 52°-0N.

Nov. 3d. Records also at 3h. (Helwan), Th. (Tokyo), 12h. (Manila (2) and Ba-

tavia)

17h. (Zagreb), 18h. (Melbourne and Ri
21h, (M

verview), 19h. (Riverview),
elbourne, Sydney, and Riverview), 23h. (Helwan).

Nov. 4d. Records at 2h. (Riverview), 3h. (Helwan), 6h. (Helwan), Th. (Paris),
11h. &l‘a.cull))t;,ya), 13h. (Helwan, Taihoku, and Paris), 18h. (Harvard),
agrep). .

21h.

Nov. 5d. 22h. 39m. 0s.

A=—:094, B=—-974, C= 1208
G=—-020, H=—-207, K= —978.

Epicentre 12°-0N. 95°-5W. (as on 1918 Jan 25d.).

=—-995, E=+'096;

A Az P. 0-C. 8. 0-C. L M
° ° m. 8. B. m. 8. 8. m. m.
Balboa Heights E 160 99 3 16 —36 — ~ 53 59
Washingto Nl BB P s -2 o3 ®
» n ) _ ; 0
Hora 9T 0N Twm -1 — Z olos 334
: _ - e
Ottawa 374 23 1929 +116 — — o200 —
La Paz 393 136 758 +9 14 0 + 4 190 213
dinburgh 8144 34 38 0 WL — = 38-0) 495
Hekdalemuir 815 34 — = = I+ 3
San Fernando 824 54 3330 L @ — Z (338 —
ow 839 39 — - — 2 10
De Bilt 870 37 — — = — e400 480
Helwan 1139 49 64 0 L  — Z Cerny T2

Additional records :» Toronto

. La Paz T, =22h.39m.20s.

gives iL = 4 21-8m.

De Bilt MN = + 46-5m.

Harvard LN = +21-0m.

Nov. 5d. Records also at Ob. (Adelaide and Riverview), lh. (Riverview and
Manila), 3h. (San Fernando), 5h. (Riv

anila, and Apia), 8h.

a erview, Man
(Helwan), 10h. (Riverview), 13h. (Athens (3)), 16h. (Batavia).
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Nov. 6d. 19h. 26m. 0s. Epicentre 44°-6N. 13°-3E.
A=+693, B=+-164, C=+-702; D=+-230, E=—-973;
G=+-683, H=+-162, K=—"T12.

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

° ° m. 8. 8. m. 8. 8. m. m.

Zagreb 22 69 e043 + 9 il1l1l +11 — 14
Graz 29 33 1052 + T e — — —
Rocca di Papa 29 189 el 2 +17 @2 2 L (2:0) 32
Monte Cassino 2:9 170 136 L — —  (16) 39
Milan . 30 286 146 L —_ (1-8) 29
Moncalieri 40 276 129 +27 2 5 +15 2-5 2-9
Zurich 4-3 312 1 3 —4 il 56 -2 — 2-0
Budapest 4-9 52 128 +12 — — — —
Hohenheim 50 328 i1 6 —11 — — — —
Neuchétel 51 300 116 -3 2 30 +10 — —
Besancon 57 300 128 0 2 51 L (2-9) —
aris 85 304 e247 +38 e3 49 -1 4-3 50

Uccle 87 319 e2 0 —12 e3 48 - 8 — —
De Bilt 9-3 327 e2 20 0 e3 44 —26 4-5 5-3
Tortosa 10-1 253. -5 24 L — —_— 6-5 7-5
Shide 11-6 307 6 1 L —_— —  (6-0) —

o

Additional records: Zagreb gives iP = +0m.46s., i=+558. and +1m.12s.,
MNW = +1-3m. Rocca di Papa. The record taken for S is given as
another P, SN = +1m.42s., and SN is taken for L, MN = +3-5m. Zurich
jPN = +1m.10s., iPE and V= +1m.11s.,, MN = +2-:3m. Neuchéatel P =
+1m.30s. De Bilt MN = +4-6m.

Nov. 6d. Records also at lh: (La Paz), 3h. (Helwan), 19h. (Mizusawa), 20h.
(zZa.gr%b)), 21h. (Riverview), 22h. (Batavia, Manila, Rocca di Papa, and
agreb). .

AN

Nov. 7d. Records at 1h, (Manila), 9h. (Vieques), 13h. (Barcelona), 16h. (Lick),
171&. '(I‘Mgnﬂ;a (2) ), 18h. and 19h. (La Paz), 20h. (Manila), 21h. (Mizusawa
and Tokyo).

1918. Nov. 8d. 4h. 38m. 0s. Epicentre 44°-9N. 161°4E.
A=—-622 B=+'339, C=+-706; D=+-479, E=+878;
. G = —-620, H=+-338, K=—"708.
Direct comparison with Sept. 8d. 5h. 40m. 30s., epicentre 46°-5N. 151°-4E.,
shows systematic differences. Hence the above solution, quite indepen-
dently computed, is allowed to stand. :

Q <=

Station and g i
Component. | § | A | 8§ P 0-C s, o-c| L M

N

] 3
° ° M. 8. 8. M. S. 8 M. M.
Ootomari 0. 63 | 289 2 45| ?8 (2 4)| -1 32 —
Mizusawa 0. 96 | 236 2 21| -3 17 -1 — —
Tokyo 0. 12-8 | 228 3 10 0 4 37 | -62 53 —
Osaka 0. 159 | 235 3 55| +4 -, — 76 | 88
Kobe 0. 181 | 236 | i4 O] + 7 — — 74 | 199
Zi-ka-wei — | 2711 | 250 5 54| —5|/e10 3 | —5 — —
Taihoku 0. 31:2 | 241 g6 25| —15 1 | -13| 15 |+ —
Manila W. | 397|231 7 38| -14] 14 0| —2| 200 | 218
Sitka B.O.| 453 | 47 8 22| -13 — — | e225 | 278
Honolulu M., | 475 | 102 7 36| 75| 15 0 | -48| e24'8 | 270
Calcutta e | O.E.| 555 | 271 9 48| + 5| 17 42 | +14| . 230 | 343
Victoria I M. 0| 555 52 9 25| —18| 15 22 | —126| 258 | 425
z.| — | 5559 52 9 0| —43| 15 45 | —103| 267 | 441
Simla "l O.E.| 580|284 9 30| —28| 17 36 | -23| 272 | 20:0
Berkeley N| — | 620| 62| e10 ~1|el18 427 — 6| e259 | 205
. | — | 620 62| e10 23| — 2| el8 +2| e2°6 | 297
z.| — | 620 | 62| et 20| — 5/ — — -
Saskatoon Ma | 627 #1| ‘a1 22| +52| 19 56 | +59 | 2807| —
Lick N~ |W. | 30| 62| e10 31| —1{el0 7 | +8 — 318
B | W. 830 | 62| el10 34| +2|el9 2 +1 — 314
z |W. | 630| 62| e10 24| -8 it — — —
Batavia W. | e48 231 10 44 ol 19 3 | +13| e290 | 500
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]
Station and g g
Component. '§ A | 8 P 0-C S 0-C L M
N
= <
o o M. S. s. M. S s. M. M.
Apia W. 675 | 140 11 5 + 4] 120 6 +10 | i275? 360
Bombay O.E.| 689 | 277 1 11 + 1 — — — 38-2
Kodaikanal M. 716 | 269 12 0 +33 21 6) +22 21-1 50'8
Colombo M. 722 | 265 | 10 18 -73 20 0 —52 42 59'6
Tucson N. | B.O.| 728 60 1 34| -1 21 11 +11 354 361
. E. | B.O.] 728 60 1 34 -1 21 10 +10 370 44-2
Lemberg B.O.| 748 | 329 |ell 54 + 6| i21 33 + 9| e383 493
Edinburgh M. 77°0 | 347 12 0 -1 — — — 62-0
Lawrence R | W. 770 | 47111 56 -5 21 49 0 31°1 44-7
N. | W. 77°0 | 47| i11 57 -4 22 +17 31-2 49-7
‘Eskdalemuir G. 775 | 347 | (12 4) 0 12 4 P — —
Sydney M. 787 | 180 13 +49 22 12 + 4 336 435
De Bilt — 78'8 | 340 12 17 + 5 22 16 + 6| e380 371
Riverview — 788 {180 | i12 9 - 3|i22 2 - 8| e327 333
Bidston M.S.| 793 | 346 12 24 + 9 22 12 -3 — 490
Ann Arbor B | B. 799 | 39 11 18 —-60 21 0 -82 37'8 433
N. | B. 79'9 39 11 12 —66 21 0 —-82 370 51'5
St. Louis N. | W, 799 | 45 12 12 -6 22 18 -4 382 43-2
West Bromwich | M.S.| 800 | 345 12 16 -3 22 26 + 3 ~— —
Uccle —_— 80'1 | 340 | 112 26 + 6 22 30 + 68 380 52'8
Ottawa — 805 30| i12 20 — 2| e21 49 —40 | €365 —_—
Oxford M.S.| 805 | 345 12 30 + 8 22 35 + 6 -— —
Kew M. 806 | 344 12 0 -23 — — — 220
Toronto M. 806 | 34 (el2 48 +25 | e22 38 + 6| 1364 51-0
Adelaide M. 807 | 191 13 17 +54 21 52 -39 337 389
agreb W. 81-1 | 330 | i12 27 + 11 122 39 + 3 4865 —
Shide M.S.| 815 | 344 12 38 + 8 22 46 + 5 36'8 56'5
Cork M. 817 | 349 — — 22 0 —43 42'5 475
Zurich -— 821 [ 33| 112 37 + 6| 122 53 + 7 — —
Paris — 824 {340 | i12 36 + 4| 122 55 + 5| ~ 370 410
Northfield B.O.| 827 29 12 32 -2 22 57 + 3 42'5 —
Pola Ww. 827 | 331 |e12 30 — 4] e22 30 —-24| e395 49-9
Ithaca E. | B.O.; 828 | 33 12 45 +10 23 14 +19 381 502
. N. { B.O.| 82'8 12 46 +11 23 6 +11 386 —
Melbourne M. 829 | 188 12 18 -17 22 54 -2 388 558
Milan — 836 | 3 12 47 + 7 23. 7 + 2 410 2427
Monealieri 8. 845 | 335| 12 44| — 1| i28 14 29-9 50'9
Athens - 848 (321 | i12 50 + 3 23 19 + 2 293 439
rvard N. | B.O.| 848 | 30 12 21 -28 22 48 —-29 | o380 —

; B.0.| 88 30 13 8 +21 22 19 —-58 | €380 409
Halifax Ma. 853 | 24 13 8 +18 23 37 +15 3657 —
Georgetown N. | — 855 38 12 47 -4 23 25 0| e398 51-2

E.| — 855 36 12 47 — 4 23 + 9| e390 51°5

s Z. — 855 36 12 41 -10 — — e 394 _

‘Washin Mar.| 855 36 12 40 -11 23 12 -13 42-0 —
heltenham ~. | B.O.| 857 | 38| 13 0| +8] 23 37 | +10| 412 | 628
te Cassino Ag. | 857 | 330 12 41 -11 — — — 136
a di Papa Ag. 859 | 330 12 42 -11 23 11 —-18 414 54-8
rseilles Ma. | 868 | 337 12 56 — 2] 123 42 + 3 430 580
Helwan M. 875 | 311 13 0 -2 — — — 617
acubaya — | 893 | 63 12 %4 —48 — — — 451
reelona — | .894 [338|i13 5 — 7] 123 40 —-27 3947 481

ortosa = 904 | 339 13 11 -1 23 -30 396 54'0
Coimbra — 93:0 | 346 13 26 - 8 23 55 -50 411 50°3
Alglers B.M. 935 |34 13 15 -20 % 0 -51 470 602
Rio Tinto M. 950 | 343 14 0 +17 — - — 62:0

an Fernando — | 962 | 34 13 42| —-8| 25 30 | +12 492 639

ieques N.| — | 1086 ¢ 18 58 | ?PR, 34 ?8R, 574 688

§ B.| — |1086 | ‘19. 0| ?PR, 34 37 SR, 575 58-1

Balbpa Heights | B.O.| 1094 | ° 19 0|?P — — [
LaPaz - Bi. | 1364 119 4 [ [+ 1 33 28 ? . 587 875
Cape Town M. 142+6 | 272 1 6 ? 20 0 |[+16]| 678 814
Andalgals N | M. 1454 | 70 19 0 | [-49 - — — 86-8
E | M. 1454 | 10 18 48 | [—-61 — — 691 828
Pilar B} M. 1496 | 74 20 18 |[+23 — - 76-6 1243

. N | M. 1496 | 74 20 24 | [+29 — — 767 1108
Cipolletts M | 1603 | 92| 17 54| 4 2 - - -8 | 927
Chacarita M. 1550 | 76 24 12 | ?PR, — — — 309

For Notes see mext page.
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NoTes TO. NoV. 8d. 4h. 38m. 0s.

Additional records : Mizusawa gives SN = +4m.15s. Osaka MN = +9-3m.
Kobe MN = +8-Tm. Manila iN = +9m.48s., iE=+10m.6s., MN =
+20-2m., T,=4h.37m.35s. Sitka. MN = +27-4m. Berkeley T,=

4h.37m.51s. Saskatoon T,=4h.38m.49s. Lick T,=4h.3Tm.47s.
Batavia M= +21-0m., e=+34m.24s., M= +41-0m., o =4h.37m.52s.
Apia i=+14m.0s. Lemberg eSR; = +26m.54s., +29m.48s., and
+31m.48s. Eskdalemuir P = 46m.42s Sydney SR;= +27m.48s

De Bilt SR, = +27m.48s., m = +28m.34s., T, =4h.38m.16s. Riverview
eP = +12m.2s., iP = +13m.16s., PS = +22m.51s.,, and +23m.16s., SR,=
+26m.158.,, SR;=+27m.23s., MN = +33:8m., T,=4h.37m.59s. St.
Louis LN=+37-2m., MN = +47-1m., T,=4h.38m.4s. Uccle eP =
+12m.13s., iSR,= +28m.17s., MN = +46-8m., MZ=+56-Tm., T,=
4h.38m.6s. Ottawa ePR, = +15m.25s., eSR, = +27m.54s., L = +47-0m.,
T, =4h.38m.50s. Toronto iP = +16m.0s., iS = +27m.54s., iL = +33-0m.
and +46-6m. Adelaide PR, = +15m.28., SR, = +25m.47s. Zagreb
eP = +12m.22s., i=+12m.32s., i=+22m.41s. Zurich eP = +12m.24s.,
T, =4h.37Tm.54s. . Paris eP = +12m.27s., T, =4h.37Tm.57s. Pola MN =
+53-6m., T,=4h.37Tm.30s. Ithaca PR,=+16m.8s., T,=4h.38m.22s.
Melbourne PR, = +15m.68., PRy= +17m.128., SR;= +28m.128.,, SR,=
+31m.42s. Moncalieri iP = +1’2m.5ls., MN = +54-8m., T, =4h.38m.12s.
Athens eP = +12m.42s., LN =+29-4m., MN = 456-4m., T,=4h.38m.2s.
Harvard iE = +23m.41s., eE = +24m.50s., eE = +25m.19s., T, =4h.38m.21s.
Halifax T,=4h.38m.36s. Georgetown iZ = +13m.3s., T,=4h.38m.7s.
Cheltenham LE = +45:Tm., ME =54-6m., T,=4h.38m.20s. Rocca _di
Papa eL=+30-0m., MN=+459-9m. Barcelona L = +29:5m., MN =
+45-4m., T,=4h.38m.28s. Coimbra PR;=+17m.19s., iN = +25m.49s.
and +26m.7s., LN =+45-Tm., MN = +47-9m., T,=4h.38m.53s. San
Fernando MN = +65-2m., T,=4h.3Tm.45s, La Paz eP=+19m.30s.,
PR;N = +22m.18s., PR,E = +§2m_25s. or +25m.358., LN = +58-6m.

Nov. 8d. Records also at 2h. (Mizusawa), 5h. and 7h. (Batavia), 12h. (Tokyo),
14h. (De Bilt), 16h. (Tokyo), 17h. (Algiers).

Nov. 9d. Records at Oh. (Washington and Ottawa), 3h. (San Fernando), 4h.
(Dehra Dun), 5h. (Tokyo), 19h. and 20h. (Manila), 23h. (La Paz, San
Fernando, and Rocca di Papa).

Nov. 10d. 15h. 11m. 40s. Epicentre 45°-0N. 11°-5E.

A=+693, B=+-141, C=+-707; D=+-199, E=—-980;
G=+-693, H=+-141, K= —'707. .
The epicentre is ag})arently not the same as on November 6d. The residuals
Ty,

are not satisfac being ohieﬂy'g;)sitive; but it does not seem possible
to alter T, or the epicentre without introducing other unsatisfactory features.

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

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

Pola 17 95 — —_— —_ — e0-6 1-8
Milan 17 286 056 +30 131 +43 — —
Moncalieri 2-7 271 116 434 1 58 L (2:0) 26
Zurich E. 31 322 el 21 +32 i2 36 L (26 35
Z. 3.1 322 121 +32 i230 L (2:5 30

Zagreb 33 74 el 9 +17 i2 0 +29 —_— 2-6
Rocoa di Papa 34 164 10 48 — 5 128 - 6 — 17
Graz . 345 52 116 +21 2 37 L (2-6) —
Monte Cassino 39 146 1 3 + 2 — — — 2-3
‘Hohenheim 41 339 133 '+29 2 50 L (2-8) —
Besancon 4-4 303 132 +24 312 {L (3-2) —
Marseilles 4-7 251 i134 +21 1242 +33 —_ 3-2
Pompeii 4-8 151 125 +11 211 0 — 35
Budapest, 58 62 320 ‘L — —  (3-3) —
Paris 72 306 e120 —29 e2 46 —29 33 5-3
Uccle 7-5 323 219 +25 — — e4-7 —
Barcelona 77 246 e2 56 +59 — — 32 6-2
De Bilt - 82 332 3 .5 +61 —_ —_ 52 5-8
Tortosa 9-0 247 215 —1 411 + 8 46 6-5
Kew - 10-1 314 — -—_— — —_ —_— 8-3
Shide 10-3 308 — —_ — —_ 5-7 _—
Algiers 104 221 e2 36 0 4 40 -0 5-8 —_

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

o ° m. 8. 8. m. 8. 8. m. m.
Athens 116 123 e3 3 +10 44 —25 158 65
Bidston 12-7 317 _— = — — — 9-8
Eskdalemuir 139 323 —_— —_ —_ — 7-3 —_—
Edinburgh 14-3 325 8 20 L —_— —_— (8-3) 11-3
Rio Tinto 15-4 248 8 20 L — —_— (8:3) 12-3
Coimbra 15-4 258 3 57 +13 6 51 +10 9-3 9-9
San Fernando 159 244 550 +119 (T 20) +27 — 103
Helwan 21-7. 127 9 20 28 9 20) +21 —_ —_
Ottawa 58-2 304 —_ —_ —_ — €353 —_

Additional records : Moncalieri gives M = +2-8m. Zagreb ePNW = +1m.11s.,
iPNE = +1m.17s., i = +1m.41s. Rocca di Papa iP = +0m.52s.,, ME =
4+1-8m. Barcelona MN = +8-1m. Athens iE = +5m.27s., IN=
+5m.54s.,, MN = +47-5m. Bidston P =15h.0m.12s. Coimbra MN =
+9-7m. San Fernando MN = +10-1m.

Nov. 10d. 17h. 58m. 3s. Epicentre 34°-6N. 140°-7E. '
A=—-637, B=+4521, C=+-568.

A Az, P. O0-C. sS.© 0-C. L. M.

° o m. 8. 8. m. 8. 8. m. m.

Tokyo 1-3 324 0 46 +26 111 +35 — —
Osaka 4-3 272 1 5 - — — 1-9 2-9
Mizusawa 4:5 358 110 0 2 4 0 —_ —_
obe N, 4-6 272 el 21 +10 —_ —_— —_
Nagasaki 9-2 263 413 1?8 8 -0 —_— —_—
Zi-ka-wei 165 264 e3 51 — 8 e8 13 L (e 8-2) —_
Taihoku 19-2 245 — — 11 50 L (11-8) _—
Kodaikanal 62-3 263 28 21 ? — —  (28-4) —_
La Paz 485 62 [20 61[+12] — —_— —_ —_—

Osaka gives MN = +2-8m., and Mizusawa SN = +2m.7s.

Nov. 10d. Records also at 8h. (Helwan), 9h. (Nagasaki and Zi-ka-wei), 13h.
Ottawa, Tacubaya, and Saskatoon), 16h. (Zi-ka-wei, Rocca di Papa,

agreb, Manila, Colombo, Hokoto, and Taihoku), 17h. (Zagreb (2),

Rocca di Papa, Kodaikanal, and Kobe), 18h. (Osaka, Hokoto, Mizusawa,
Kodaikanal, Tokyo, Zi-ka-wei, and_Taihoku), 19h. (Taihoku, Nagasaki,
Zi-ka-wei, Rocea a Papa, and Zagreb), 20h. (Athens), 23h. (Helwan).

Nov. 11d. Th. 3m. 0s. Epicentre 36°-1N. 137°-3E. (as on 1917 Feb. 21d. 15h.).

A=—-504, B=+548, C=+589; D=+-678 E=+-735;
G = —-433, H= +-400, K = —-808.

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

° ° m. 8. 8. m. 8. 8. m. m.

Tokyo 2-0 100 041 +10 1 8 +13 —_ —_
O 2-1 218 —_— _ 0 54 - 4 1-7 2-1
Kobe 2-3 231 —_ —_ 1 4 + 1 1-8 19
Mizusawa  E. 4-3 45 110 + 3 2 6 + 8 —_ —_
. N. 4-3 45 111 + 4 2 1 + 3 — —_
Qotomari 11-3 19 253 + 4 —_ — 54 8-7
Zi-ka-wei 14-1 254 340 +13 e6 40 +30 — 9-8
Manila 26-0 218 e6 14 +26 e10 12 -10. 120 13-1
Bombay . 587 272 — —_ —_ — — 396
Kodai 59-8 262 41 18 ? —_— — — —_—
Colombo 59-9 259 39 0 L —_ —  (39:0) —_—
819 325 e13 0 +30 — L— — —_

Edinburgh 821 339 44 0 L —_ — (44-0) 580
De Bilt 82-5 332 —_ —_— — — €410 458
Eskdalemuir 82-6 339 —_ bl _— — 44 8 —_—
b 82-6 322 - — _ — 42 530

W 84-9 336 — —_ —_— —_— — 530
Monoalieri 87-0 327 e 41 10 ? 45 16 ? 478 57-0
Rocca di Papa 87-2 321 e12 4 —56 e17 4 PR, e 491 —
Barcelona 92-3 327 — — —_ — e 515 56-8
Ottawa 93-2 22 — —_ — — @610 —
' Toronto 935 25 — — _— ~— 544 _—
Coimbra 975 333 e46 0 ? _ — 54-4 —_
Rio Tinto 989 331 55 0 L — — (55-0; 60-0
San Fernando 100-0 330 24 0 S (24 0) —116 (55-0) 60-0
La Paz 1501 56 20 9 [+13] —_ —_ —_ —
Adaitional records: Osaka gives. MN= +1-9m. Kobe MN = +2-0m.
Zi-ka-wei MN = +9-7Tm. Manila MN = +13-4m. Zagreb W=
+48-0m. Paris (A = +86°1) records Th.5m. to 8h. Moncalieri
Toronto L = +59-8m. San

ggobablg records a different shock.
'ernando MN =+ 65-0m. K
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Nov. 11d. Records also at 2h. (Zagreb (3), Rocea di Papa (3), Zi-ka-wei, Tokyo,
and. Taihoku), 3h. (Zagreb and Rocca di Papa), 4h. (Zagreb, Rocca di
Papa, Taihoku, Hokoto, and Manila), 11h. (Rocca di Papa and Zagreb),
13h. (Manila, Zi-ka-wei, Nagasaki, Tokyo, usawa, and Osaka), 15h.
(Mizusawa, Tokyo, Osaim., and Taihoku), 21h. (Manila).

Nov. 12d. 12h. 1m. 35s. Epicentre 18°-5N. 68°-8W.
A=+-343, B=—-884, C=+-317.
Possibly the epicentre is the same as at 21h., but the solution was made inde-

pendently.
A Az P. O-C. S. 0-C. L. M.
° ° m. 8. 8. m. 8. 8. m. m.
Viequies N. 32 98 052 + 2 — —_ 1-3 1-5
E. 32 98 049 — 1 — — 1-2 1-5
Port au Prince 33 271. e0 52 0 132 + 1 1-8 2-2
La Paz 350 180 e712 -1 — — 221 240
De Bilt 657 40 — —_ — — 344 364

De Bilt gives eLN = +28-4m.

1918. Nov. 12d. 21h. 44m. 32s. [Epicentre 18°-2N. 68°-2W.

A=+353, B=—-882, C=+312; D=-—929, E=—-371;
G=+-116, H=—-290, K = —-950.

The residuals would be improved by increasing T, by a few seconds—

say 6sec.
o

Station and g g
Component. § A | B P 0-C 8 0-C.| L M

N

= <
o o M. 8. 8. M. 8 s M. M.
Vieques N. | B.O.| 26| 89 04 0 — — 10 15
. | B.O.| 26| 89 0 43| + 2 — - 10 15
Port au Prince B.O. 39 12786 | i0 47| -14 1 5 —42 18 23
Balboa Hts. . | B.O.| 144 | 232 3 30| -2 — — 85 70
N. | B.O.| 14:4 | 232 3 #| + 2 o —_ 68 87
Cheltenham ~. | B.O.| 219 | 342 5§ 5| +1 9 10 + 17 11-2 153
Georgetown N. | — 221 | 341 i5 15| + 9| i9 20 +13 | o113 —
‘Washington Mar.| 221 | 341 § 11| + 65 9 16 + 9 111 —
Harvard N. | B.O.| 243 (355 i5 8| -23 9 27 -23 | ell2 —
E. | B.O.| 243 [ 355 — - g 37 -13 | el10 13-4
Ithaca N. | B.O.| 253 {345] e5 41 0 10 9 0 12-2 —_
E. | B.O.| 23 [345]| e5 43| + 2 10 -2 119 —_
Northfield B.O.| 262 | 353 8 +186 10 10 -13 135 —
Toronto M. 271 | 342 6 22| +23 1 4 +21 133 20-7
Ann Arbor k. | B, 275 | 335 6 221 +19 10 48 - 132 185
4 N. | B. 275 | 335 6 28| +25 10 46 - 4 1311 —
Ottawa — 279 (349 e6 13| + 6| e10 47 -10| e136 —
8t. Louis w. 280 (321 e6 10| + 2 1 16 +17 138 —
Lawrence N | W. 31+4 | 317 6 37| -5 - —_ 160 —
E | W. 314 | 817 6 40| -2 - 184 22:2
La Paz Bi. 711791 i7 8| - 3| il -15 197 22'5
LaQuiaca & | M. | 404 }177 5 28| —150 | (13 52) | ~21| 139 | 333
: N. [ M. 404 | 177 5 52| -128| (13 58) | —15 140 233
Tacson E. | B.O.| 408 | 299 9 48 | ?PR, - — 281 306
Andalgala E. | M. 458 | 178 —_ — — — 28-3 301
N | M 458 | 178 — -— — — 288 320
Pilar B | M. 50-0 | 175 - — —_ — 311 369
Berkeley — 508 (304 | e10 33| +81 — — — =
Chacarita M. 536 | 170 — — — — 338 348
Victaria M. 53-6 | 317 9 42| +12 17 38 +32 283 359
Rio Tinto M. 567 | 54 16 28 78 (16 253 -74 — 375
San Fernando — 571 | 56 17 16| ?8 (17 18 -31 310 350
Eskdalemuir G. 6019 | 35 10 21| +3 18 27 -8 — | 332
Edinburgh M. 611 ] 35 9 48] -32 -~ — - 395

Conlinued on next page.’_
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& =
Station and | 5
Component. '§ A g P 0-C 8 0-C L M.
N
= <
o o M. S. s. M. S. s. M. M.
Shide M.S.| 61'56 | 41 18 41 S (18 41) -1 — 36°5
Kew M. 62:2 | 40 — — - — — 415
Tortosa — 623 53 10 36| + 9 18 55 + 3 262 330
Barcelona — 635 50| e10 49 | +14 19 87| +1 26°0 328
Algiers B.M.| 645 57| el0 40| — 2 19 14 -5 265 325
Uccle — 650 40| 10 45 0| e2 16 +51 | e 265 375
De Bilt. E.| — 656 39 10 52| + 3 19 31 | . — 1] e305 355
N. | — 656 39 — — — — e 28'5 323
Moncalieri, S. 674 | 46| .11 2| + 2| i19 56 +1 34'8 | 436
Zurich — 679 | 44 ell 6| + 3 — — —_ —
Hohenheim B.O.| 683 | 42| e10 41| —25 — — — —
Rocca di Papa Ag. 71-4 49 | ell 24| - 2 — — — 119
Pompeii O.A. 728 50 11 50 | +15 2124 +24 356 406
Za, w. 731 44| ell 40| + 3 | e20 58 -5 385 46'5
Honolulu M. 834 1290 | e13 58 | +80 — — 413 51-8
Helwan M. 889 | 58 13 28| +18 — — — 597
Zi-ka-wei — | 1298 | 349 | e22 45| ?PR, — — -— —
Kodaikanal M. 1357 53 83 46| ?L — — (83-8) —
Riverview -— | 1416 | 239 — — 635 18 | +%45| e72:8 780
Manila W. | 14670 | 345 | €20 6 |[+16] — — — —
Additional records : Port au Prince gives SNE = +52s. Cheltenham PE =
+5m.48., Ty =21h.44m.30s. Georgetown iSE = +9m.28s. Harvard
iPR; = +5m.208., ePRE = +5m.37s., T,=21h.44m.24s. Toronto L =
+15-5m. and eL = 416-6m., T,=21h.45m.0s. Ottawa L = +20-5m.,
and +37:5m., Ty =21h.45m.0s. La Paz P=+47m.58.,, To=21h.44m.39s.
Pilar MN = +34-9m. San Fernando MN = +434-0m. De Bilt i=
iiin{}.n., eSR,E = +23m.46s., T,=21h.44m.46s. Zagreb MNW =
-5m.

Nov. 12d. Records also at Oh. (San Fernando), 3h. (Helwan), 4h. (Tokyo), 5h.
(Helwan), 11h. (Zurich, Rocca di Papa, Zagreb, Pompeii, and La Paz),
13h. (Zagreb (2) , Rocca di Paga. (2), Zurich, Tokyo, and Osaka), 15h.
(Tokyo), 18h. (Osaka and Tokyo), 19h. (Bidston and Zagreb), 22h.
(Melbourne), 23h. (La Paz).

Nov. 13d. 10h. 13m. 27s. Epicentre 37°:5N. 27°-5E.

A =+-704, B= +-366, C=+609; D =+-462, E=—-887;
G =+-540, H= +281, K= —-793.

In some ways 39°-0N. 27°-0KE., the epicentre of 1918 June 13d. and 19d., would
suit the observations better.

A Az P. 0o-C. 8. 0 —-C. L. M.

° ° m. 8. 8. m. s. 8 m. m.

Athens 30 278 e0 47 0 el 23 0 il1-7 2-0
Pompeii 105 294 23 + 2 5 9 L 13-6 —
Budagest 117 331 338 +38 — — — —
Zagre 1149 318 e3 15 +17 5 24 + 7 — 66
Roocoa di Papa 121 295 e2 45 -—15 6 12 L e86 3-8
Lemberg 126 350 —_ — — — e6-8 7-6
Moncalieri 166 303 e4 29 +29 79 0 9-7 —
Uccle 21-1 316 —_ — —_ — e11:2 116
Paris 21-3 310 —_ — o8 38 -12 116 15-6
De Bilt 21-4 320 —_ — e8 28 —-25 104 11-7
idst 26-4 318 115 ¥ 821 -129 — 200
Edinburgh 275 322 15 3 L —_ — (15-0) —

dditional records : Zagreb gives MNW = +7-0m. Rocca di Papa M; =
- " +8-0m. Eskdalemuir (A =27°-3) records +9m.33s. to -+30m.33s.

Nov. 13d.. Reecords also at Oh. (San Fernando), 2h. (Tokyo (2) ), 2h., 6h., and 9h.
Helwa.z&)‘,) 20h. (Zurich), 21h. (Riverview and Melbourne), 22h. (San
ernando).



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.

186

Nov, 14d. 12h. 52m. 35s. Epicentre 1°-3S. 143°-4E. (as on 1918 July 29d. 16h.).

A=—803, B=+-596, C=—-023; D=+4596, E=+-803;
G=+-018, H=—-014, K= —1-000. /
Probably the Adelaide records are 10 minutes in error ; but the solution is un- J
satisfactory because it leaves unexplained the absence of Japanese and
Indian observations, and the European records are too large. If we put the
epioentre south of Australia (say at 66°-0S. 145°-0E) the La Paz observation
cannot be explained, though the European records are then in better accord.

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

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

Riverview 333 168 e7 17 + 2 el12 9% —20 e 167 208
yuzi;o 33-3 168 11 37 7S (11 37) —52 18-9 208
Adelaide 339 187 17 10 2 21 50 25-9 29-1
Melbourne 65 178 — — — — 228 247
Helwan 09-8 301 51 25 L — — (51+4) —
De Bilt E. 1185 332 — —_— —_ — e 884 €916
18-5 332 — — — — e 894 98-4

KEdinburgh 119-1 340 170 25 L — —. (70+4) —
Bidston 21-0 337 — — — —_ — (107-4)
Kew 121-3 334 — — — — — (112+4)
La Paz * 144-1 122 19 44 [— 3] —_ —_— —_ —_

Additional records: Riverview gives +12m.38s. and MN = +19-1m. Adelaide
PR, = +19m.0s., SR, = +23m.35s Eskdalemuir (A =119°-6) records
14h.J4m. to 15h.0m.

Nov. 14d. 16h. 6m. 50s. Epicentre 47°-0N. 158°-0E.

A=-—-632, B=+-256, C=+'7T31; D =+-375, E=+-927.
G=—678, H=+-274, K= —"682.

Additional records
Pa.rlsliiN =+572

Nov. 14d,

: Osaka MN = +11-8m.
2m.

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

° ° m. S. 8. m. S. 8. m. m.

Osaka 20-8 242 446 — 5 — — — 113
onolulu 43-7 111 e1l5 16 S (e 15 16) +18 26-5 30-2
dﬁ:hm‘sh 759 351 37 10 — — (37-2) 657
kdalemuir 76-4 351 - 21 43 s (21.43) + 1 35-2 —
De Bﬁt 782 345 — — e21 58 — 4 412 424
Uccle 79-6 345 — — — — —  48-2
Zagreb 81-3 334 —_— -— — — 392 —
Paris - 81-8 346 — — —_ — o472 542
Rocea di Papa 86-0 337 e 36 22 ? —_ — — 594
Barcelona 89:0 342 — C — — e 470 55
Helwan 89-3 317 50 10 ?L — —  (50-2) —

De Bilt eSR;N = +27m.33s.

Records also at Oh. (Port au Prince), 2h. (Helwan), 8h. (Helwan and

La Paz), 10h. (Riverview), 18h. (Helwan), 21h. (San Fernando).

Nov. 15d. Records at 1h. (De Bﬁt),’ 3h. and 9h. (Helévm), 12h. (De Bilt), 15h.
(Melbourne and Riverview), 16h. (De Bilt and Ootomari), 18h. (De Bilt).

Nov. 16d. 5h. 56m. 30s.

=~-094, B=—-074, C=+-208;
- G=-—-020, H=—207, K=—-978,

0-C.

Epicentre 13°-0N. 95°-5W. (as on 1918 Nov. 5d.).
D=—-995 E=+-096;

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

° ° m. 8. 8. m. 8. 8. m. ' m
Tucson E. 247 328 93 18 9 39) -—18 148 157
Toronto 45 21 —_ —_ —_ — 1843 —_
Ottawa 374 23 —_ —_ _ — e 185 —_
La Paz 39-3 136 8.19 430 —_ — 269 320
Victoria 432 333 17 34 1SR, _— — 225 240
KEskdalemuir 8144 34 38 30 fL —_ — (38:5) —
Uccle 868 39 e13 0 + 2 — —_ _— —
De Bilt 87-0 37 —_ — ©23 33 — 8 e40:5 49-7

»

Adaditional records : Tucson gives SE = +12m.428. (=LE?%), SN = +12m.40s,
M (=LN%), MN = +15:2m. , De Bilt eLN = +-42-5m.
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Nov. 16d. Records also at 4h. (San Fernando), 5h. (Mizusawa), lﬁh.‘('San Fer-
nando), 17h. (De Bilt and Tacubaya), 19h. (Taihoku and Zi-ka-wei),
21h. (Mizusawa and Tokyo), 22h. (De Bilt), 23h. (De Bilt (2) ).

Nov. 17d. Records at 9h. and 16h. (La Paz), 20h. (Mizusawa (2)), 22h. (St.
Louis and La Paz), 23h. (Edinburgh).

1918. Nov. 18d. 18h. 41m. 45s. Epicentre 8°-0S. 127°-5E.

A=--603, B=+786, C=—-139; D=+:793, E=+-609;
G=+-085, H=—"110, K =~—-990.

Direct comparison of the records of this earthquake with that of Nov. 23d.
22h. suggests that they have the same origin. A focal depth 0:030 below
normal has therefore been assumed, as also for the same epicentre on Nov.

. 23d. 22h., though the evidence of the anticentric stations is not clear. The
residuals suggest that the epicentre is further east, say at 129°-0, but the
material is not quite good enough to give a secure determination.

g lo £
Station and = g .
Component. | S |poons| A | E P. |o-C| s |0—C| L M.
=1 <
° ° ° M. 8. 8. M. 8. S. M, M.
Batavia W. | —12| 206|274 | i4 55| +21| i8 54 | +44 — | 102
Manila W. | —1'5| 235|344 i5 — 4 — — 54 | 64
Perth M. |-17| 263 |23| (5 46)| +12 5 46 | ?P 100 | 109
Adelaide M. |-19| 288|161 5 55| —2| 11 5 | +26| 138 | 159
Hokoto 0. |-22| 332 10 5 53 | —45 — — — —
"Taihoku 0. |-22| 335|350 5 28| —13 8 20 | —216| 108 | 165
Melbourne M. |-22| 3-7|156| i6 33 | —10| 11 33 | —27| 144 | 161
Riverview W. | -22] 338 |142| e6 29| —14| i1l 44 | 17| e142 | 156
Sydney B | M. |-22| 339|142 6 21| —23| 12 9 | + 6| 170 | 194
Zi-ka-wei — |-25| 396 352 i7 21| —10| 12 55 | —30| 168 | 176
Kobe 0. |-27| 432 | 10 7 48| -11 — — 174 | 197
Osaka 0. |[-27| 433 10 7 587| —3| 14 6| —9| 207|225
Tokyo 0. |-28| 451 | 14 8 —12| 10 3 | -2786| 144 —
Mizusawa E. | O. —30| 488 | 15 8 31 -8 15 19 -6 — —
N |O. |[-30| 488 | 15 8 30| —9| 15 7 | —18 - —
Calcutta e | 0. |-31| 490|310 8 51| +12| 15 51 | 424 | 228 | 293
Colombo M. | -31| 498 | 286 8 33| —12| (15 3)| —34| 150 | 368
Kodaikanal - M. |-33| 531290 8 51| —15| (16 51) | +35| 168 | 322
Ootomari O. |-34| 563 | 13| 10 33| +68| 18 3 | +68| 240 | 289
Apia W. | —36| 598|101 | i9 52| + 5| i17 15 | —21| 292 —
Bombay O.E.|-36| 602 |299| 10 21 | +31 — - — | 38
Dehra Dun 0. |-36| 610 |312| 10 15| +20 — — — —
Simla O.E.| —3'6| 620 | 312 9 39| —22| 17 57 | — 7| e288 | 302
Mauritius N | M. |-38| 682 |252| 10 33| — 8| (20 15 | +57| 202 | 417
E. | M |-38] 682 |252| 10 21| —20| (20 15) | +57| 202 | 422
Honolulu M. | <40]| 787 12 3| +16| 21 3 | -19| 352 | 463
Helwan M. |-44| 994 | 300 13 45 2| 17 57 | ?PR, — | 660
Sitka B.O.| —44| 1008 | 35|e17 20 | ?PPR,| 23 37 | -91| e31'7 | 319
Cape Town M. |-44[1010 |234| 13 33| -19| 24 3 | -79| 320 | 328
Lemberg B.O.| —45(1048 320 |e14 15 | + 3| i24 47 | -72| e58'9 | 652
Athens | 45| 1062 | 308 | e13 9| 70| i24 42 | —90| 462 | 551
Budapest — |-46|1084 |317| 15 3| +34| 28 15 | 4104 — —
Victoria . M. |-46|1089 | 41| 13 20| —62| 17 55 ? 263 | 62'6
’ z.| — |—46]|1089 | 41 — - 18 33 ? 25'9 | 628
Zagreb W. | -46|1107 | 315 |e14 30 | —10| i26 41 | —12| 602 | 652
raz W. |-46|1108 | 318| 14 32| - 8| 28 47 | 4113 — —
Berkeley z. | — |—48] 1108 el4d 22| —18| e28 8?7 +74 - —_
ick W. |-46|1114 | 51| 18 59 | ?PR, — — — —
Pola W. | 461126 [315| i19 8 [ ?PR,| i25 13 | —117 | i28'9 | 684
Pompeii O.A.| —4'6]| 1127 | 310 | e18 56 | ?PR, | e24 21?| —170 | 442 | 542
Rocea di Papa Ag. | —47|1138 [ 311 | 18 ;—27 24 39 | -161| €517 | 712
Hohenheim B.O.| —47| 1144 {320 | 19 38 | ?P 30 3 | +158 — —
Zurich — | —4-7| 11544 | 317| 18 40 |[+ 1j| i25 23 | —131 — —
De Bilt G. |-47|1158. [322| 14 55| — e29 11 592 | 808
‘Moncalieri 8. |-47|1166 (316 15 0| — 7| i20 45 | 4120 475 | 739
Uccle G. | -4v|1167 |321]e15 0| 7 — — | eb552 | 622
Besancon — | -47) 1172 {317 | 19 58 | PPR,| 29 32 | +102 — —
Dyce . Ma. | —4-8| 117-6 | 330 20 ?PR,| 129 38 | +104 | 591 | 607
Edinburgh M. | -4-8| 1188 | 329 |. 15 15 0 — — — | 852 '
Paris G. | —48]|1186 | 320 e18 48 [ 3]| 125 35 | —145 2 | 832
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] =
Station and E Cfgl;‘r' E
Component. A | B P 0-C S o-C L M
2 |Focus &
= <
o o o M. S. s. M. s, s. M M.
Eskdalemuir G. —-4-8| 1188 | 329 15 4] -12 29 49 | 4107 — —
Marseilles Ma. | 4811189 {313 | i20 6 |?PR,| i29 55 | +112 67-2 —
Kew M. —-4-8| 119-1 | 323 19 15 | ?PR, — — — 362
Oxford M.S.| —4'8| 1196 | 323 15° 8| —-11 (38 15) ? —_ —_
‘West Bromwich | M.S.[ —4'8| 1196 | 324 20 14 | ?PR, — — — —
Bidston M.S.| -4'8| 119.7 | 325 19 27 | ?PR, 25 33 | —156 — 80-2
Shide M.S.| —48/|120'1 | 321 15 16| —26 30 5 |4+113 606 67°9
Tucson E. | B.O.| —4'8| 1208 | 54 200 68 |°?PR 27 2 -176 542 692
Barcelona — | —48] 1214 {313 | e18 51 |[—- § 30 17 | +114 537 762
Tortosa — | —49/| 1228 | 313 18 56 |[— 4 1 50 ? 52'5 71-3
Rio Tinto M. —5-0] 1291 | 312 22 15 PR, — — — 382
San Fernando — | =50 129-2 | 311 18 -57 | [-19] — — — —
Lawrence W. | -50(1307 | 42| e19 2|[-18] 21 9?| ?PR, 223 225
St. Louis W. — | 1343 | 40 — i22 38 | ?PR, — —
Ann Arbor E. | B. — | 1359 | 32 19 3 )[-29 — — 58-2 6842
Chacarita M. — | 1370 | 173 46 .15 | ?[L] — — 660 880
Toronto M. — | 137'3 18 15 5 i23 3 |?PR,| 1658 850
Ottawa — — | 1376 251 i19 16 ;— 19]| 122 47 | ?PR,| e682 —
Pilar E. | M. — | 1389 | 168 2 3 PR, | (46 27) | ?[L. 760 950
N | M. — | 1389 | 168 22 51| ?PR,| (48 57) 76:0 770
Ithaca E. | B.O.| — | 1396 27| €2 24 |[-+45]| e32 22 +8 e 56'9 —_
N. | B.O.| — | 1386 27 | e2 22 | [443]| e32 59 | +117 — —
Northfield B.O.| — | 1398 21 19 14 [[-25 22 53 | ?PR, 552 —
Andalgala E. | M. — | 1417 | 160 20 27 |[-15 — 804 | 835 .
N | — — | 141-7 | 160 20 3 |[-39] — — 789 820
Harvard B. [B.O.| — [1419 | 22| i17 50 | +31 — —
N. | B.O.| — | 1419 22 el19 1][-42]| i31 33 +19 | e693 72:3
. ‘Washington Mar.| — | 1420 31 19 15 | [-28 — 62-2 —_
Georgetown E. | — — | 1420 31 19 23 | [-20 32 10?| 455 610 —_
N. | — — | 14270 | 31 19 23 |[-20 32 25 +70 62:2 —
Cheltenham ~. | B.O.| — | 1422 | 31 19 22 |[-21 23 8 | ?PR, 332 | 636
La Quiaca E. | M. — | 147°6 | 158 15 27 | —134 — — 54'
La Paz Bi. — | 151-0 | 149 19 50 | [- 7 33 55 ? 711 78'6
Balboa Hts. E. [ B.O.| — | 1532 [ 86 19 43 | [-1T] — — 42:5? —
N. | B.O.| — | 1532 | 88 19 51 |[- — — 42:9? | 430,

Vieques E. | B.O.| — | 1638 | 50 20 40 | [+29 — — 654 | 814
N. | B.O.| — |[1638 | 50 20 5({-86 — — 762 | 834

Additional records : Batavia ML= +46 2m =18h.41m.39s. Manila
MN = +6-0m., ’I‘.. =18h.40m.468. But t Manila. records probably refer
to another shock at about 14°-8N. 124°- 5E (as in the U.S. Weather Bureau,

gg)ine Ca.ta.logue), with T, =18h.45m.0s., and the Tailhoku records seem
a.lso refer to this shock. Adelaide PR, = +7m.45s. Riverview iP =
+6m.31s., i = +6m 49s., PR; = +8m.4s. é +12m. 145 T, =18h.41m.55s.
Sydney SR, = +13m.39s, _ Zi-ka-wei BeE = +13m.21s., PSN = +13m.49s.,
SR,E =+ 4m.44s., SR,E = +15m.37s., SRN = +15m.43s., SRsE = .

+16m.118., MN = 425-4m. ' Apia i,=+18m.15s., i. = +19m.45s. 4 i, =
+21m.33s., i, = +24m.33s. Sitka ePE=+17m.33s., ME = +27'1m
Lemberg ME = +18~8m. and +25-0m. Athens ePE = +-13m.138.,, MN =
+53-2m., T, =18h.41m.14s. Zagreb iPR. = +19m.11s., iNE +24m.54s.,

i=+26m.8s., e=+44m. l5s, T.=18h4 m.528. Berkeley eSE = +
28m.3s. = Pola MN = +62-1 Pompeli L=+50-2m. Rocca di
Papa MN = +63-2m. De Bﬂt iPRlE + 19m.485 iPR N = +19m.50s.
iE'=+22m.19s., i=-+25m.24s. Epicentre 10°-08. 130° o, Mon
i=+19m.428.,, MN = +76-6m. cecle iPR; = +18m. 405 e, = +19m 458
4, = +22m.158, Dyce i = +25m.38s., i = +31m.6s. Paris 1 = +20m. 8.,
SR; = +30m.2s. Eskdalemuir PR1 = +20m.0s., PR;I +25m.32s.
Oxford PR, = +20m.15s. Shide PR; = +20m.198 ucson PN =

+20m.35s. Barcelona i = +20m.26s., PR,? = 4 25m.43s. Lawrence
ePN=+19m.4s.¥ Ann Arbor SN = +19m 98., MN = +70-2m. Toronto
eL = +33-4m., +81-0m. and 124-2m., M =42-5m. Ottawa i = +21m.558.,
Ef = +41m.33s. ., eLi= +57-2m. Ithaca iN = +24m.7s., iE = +24m.8s.
Harvard PR;E = +19m.33s., PR;N = +19m.45s., PR;N = +22m.40s.,
PR,E = +23m.16s., SR;= +41m.20s., SR, = +47m.3ls by T‘ =18h.411mn.558.
Was n PR, = +29m.20s, Georgetown iN — +22m.595., i =
+28m 8., and +40m.43s. Cheltenham E = +19m.155 SE = +23m.5s.

uiace PN = +15m.21s., MN = +90-Tm La Paz iPN = +19m.51s.,
PR, = +493m.36s., SR.N— +39m.i~65., LN = +67-2m.

\



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.

189
Nov. 18& Records also at 1h. (Mani.la) 3h, (Taihoku and Zi-ka-wei), 4h. (De
Bﬂt), 6h., (Athens), 8h. ' (Edinburgh), 9h. (Mizusawa), 11h. (Tokyo),

h. (Taihoku, Algiers, and Mizusawa), 15h. (Zurich), 17h. (Ascension),
1811 (Coimbra), 19h. (Pompeii), 21h. (Zi-ka-wei), 22h. (De Bilt).

Nov. 19d. Records at 1h. (Batavia), 4h. (Batavia), 5h. (Batavia, Tokyo, Helwan,
Zi-ka-wei and Manila), 6h. (Colombo), 7h. (Paris), 8h. (Manjla), 20h.
(Batavia), 21h. (Tokyo).

Nov. 20d. Th. 33m. 0s. Epicentre 40°-0N. 20°-0E. (as on 1917 Oct. 18d.).

A=+4-720, B=+-262, C= 1643 ; D=14-342, E=—-940;
G=+-604, H=+-220, K= —"-766.
A Az P. 0-C 8. 0-C. L. M.
° o m. 8. 8. m. s. 8. m. m.
Athens 36 123 e055 — 1 1 37 - 2 1-8 2-2
Rocca di Papa 5-8 291 el 41 +11 —_ —_ — 4.3
Zagreb 6-5 335 el 43 + 4 i3 + 9 37 4-2
Budapest 7-5 355 e2 30 436 — — —_— —
Graz 78 344 e2 16 +18 — — — —_
Moncalieri 10-3 303 — —_ . —_— 6-8 —_
De Bilt E. 158 325 — — — — e95 129
* N.  15-8 325 — — e — 92 111
Edinburgh 220 333 430 -35 — —_ — —
Additional records: Athens gives iP = +1m.3s., M = +2-0m., MN = +2-5m.
'5‘_.3= 71212)33m.3s. Zagreb eNE = +1m.56s., i = +2m.21s., +2m.50s., an
m.20s.

Nov. 20d. Records also at Oh. (Tokyo), 1h. (La Paz and Manila), 4h. (Helwan),
5h. (San Fernando), 6h. (thoria), 8h. (Pompeii), 16h. (Lick).

Nov. 21d. Records at Oh. (Zi-ka-wei and Manila), 1h. (Osaka, Batavia, Helwan,
De Bilt, and Eskds.lem uir), 3h. (Manila (2) ), 6h. (Mizusawa), Th. (Rio
Tinto rnando, and Vieques), 9h. (Tokyo), 16h. (Simla and La
Paz). lSh (Lick) 21h. (Talhoku (2) ), 22h. (La Paz), 23h. (Helwan and
San Fernando).
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1918. Nov. 22d. 15h. 48m. 30s. Epicentre 46°-5N. 151°-4E.
) (as on 1918 Sept. 8d.).

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

I =

Station and g =
Component. § A | E P 0-C 8 0-C L M

E <
o o M. S. s. M. S s. M M
Ootomari 0. 59 |285| 2 0| +29 — — 36 | 45
Mizusawa E. | O. 105 | 229 2 49| 412 4 52 + 9 — —
~. | O. 105 | 229 2 54 +17 4 47 + 4 — —
Osaka 0. 168 | 231 3 33 —29 — — 80 106
Zi-ka-wei — 276 {247 e6 10 + 6| el0 54 + 2 — —
Taihoku 0. 32°0 | 238 —- — 12 17 + 9 — —
Manila Ww. 408 | 229 | e7 50 —11 — — — -
Honolulu M. 47-9 | 104 14 54 ?S (14 54) —59 26'5 307
Vietoria - M. 546 54 16 30 ?S (16 30) —48 — 41-0
-Bombay O.E.| 687 | 275 36 33 ?L — — (36'6) | 449
Kodaikanal M. 716 | 265 47 36 ?L —_ — | (47-6) —-
Solombo M. | 723|261 48 30| ?L — — | (485) 545
Edinburgh M. 754 8 21 30 ?S (21" 30) 0 — 655
Eskdalemuir G. 759 | 345 12 3 + 9 21 47 +11 375 —
De Bilt - 77-3 | 340 12 8| +5 22 0 + 8| e355 3711
Bidston M.S.| 77°7 | 345 21 48 ?8 (21 48) -9 — 54°5
Uccle — ‘789 | 340 |el1l 6 —66 -— — e 425 485
Kew M. 790 | 342 — — — — — 495
Ottawa — 792 | 32 — — | e42 30 ?L e49'5 —
Toronto M. 79-3 35 — — — — 450 550
Zagreb Ww. 797 | 330 | e12 19 +2[e22 12 -8 45°5 535
Shide M.S.| 799 | 343 18 43 ? — 43-2 -
Paris — 809 | 340 — — — — | edd5 545
Hohenheim — 82'1 | 336 — —- — — 54-2 —
Moncalieri S. 831 |335| el12 43?7 + 6 23 2?7 +4 39'8 532
Georgetown — 842 | 36| e41 30| ?L — - | (e 41°5) —
Rocca di Papa Ag. | 844 1330 | e46 5| ?L - — -54'6 590
Helwan M. 864 | 311 23 30| ?8 23 30) | -4 — —
Barcelona — 87-9 | 337 - — — — e 479 565
San Fernando —- 94-7 | 342 56 30 ?L — — (56'5) | 645
La Paz Bi. 1357 61| el9 44 | [+13] — —_ 75'5 822
Cape Town M. | 1425 | 273 49 48 ? - — — 92-8

Additional records: Ootomari gives MN = +4-2m. Osaka MN = +12-3m.
De Bilt eSR,N = +27m.34s., eLN = +41:5m., T =15h.48m.44s. Bidston
S = +429m.30s. (ISR,). Ottawa L = +55-5m. Toronto L = +49-1m.
- Zagreb MNW = +51-5m., T,=15h.48m.54s. Moncalieri ‘MN = +50-4m.,
Ty =15h.48m.52s. Georgetown eLN? = +49-9m., eLE? = +49-5m.
San Fernando MN = +62-0m. La Paz iP = +22m.59s. (?PR,).

Nov. 22d. Records also at 13h. (Pom;ﬁii), 18h. (Zi-ka-wei and Barcelona), 21h.
(Taihoku and Helwan), 22h. (Manila, La Paz, and Batavia). .
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1918. Nov. 23d. 22h. 57m. 45s. Epicentre 8°-0S. 127°-5E.
(as on 1918 Nov. 18d. 18h.).

A=—-603, B=+-786, C=—"139; D=+-793, E=+-609;
G = +-085, H=—-110, K= —-990.

A tocal depth 0:030 has been assumed.

< ]

Station and £ Cfoor:. El
Component. S |Focus A g P 0—-C 8 0—C L M

= «
N . R M. S s. M. S. s M M.
Batavia W. | —-12| 206 | 274 i5 56| +82 — — - 11-2
Milan Ag. | -15| 235 | 344 5 1| -4 ig8 9 —56 i92 92
Perth M. —17| 263 | 203 6 28| +50 10 25 +30 104 —-
Adelaide M. —19| 288 | 161 6 7| +10 10 37 -2 13:8 164
Taihoku 0. —22| 335 | 350 7 25| +44 - -— 11-5 14°8
Melbourne M. —2:2| 337 | 156 6 27| —16 1 51?| -9 — —
Riverview — | —22| 338|142 i6 41| — 2 i1l 56 -5 13-2 180
Sydney E. | M. —2:21 339 | 142 4 51| -113 12 3 0 18-2 190
Kobe 0. —-27| 432 10 6 48| -79 — — 130 162
Osaka 0. —2'7| 433 10 7 87| -3 — — 139 17-4
Tokyo 0. —28| 451 14 8 18| + 5 14 9 -30 16'2 —
Mizusawa E | O. —-30( 488 15 8 26| —13 15 2 —-23 — —
~. | O. —30( 488 15 8 29 —-10 15 6 —20 — —
Calcutta O.E.| —31] 490 | 310 8 51| +12 15 51 +24 216 —
Colombo M. —31| 498 | 286 8 9| -36 10 33 | ?PR, 180 31-8
Kodaikanal M. —33| 531|290 8 51| —15 — — 122 374
Ootomari 0. -35| 563 13 63 31 ? — C— 70'8 721
Apia W. | —-36| 598 | 101 9 55| + 8 17 51 +15 258 —
Simla O.E.| —36| 620 | 312 9 45| -—-16 17 57 -1 290 29'8
Mauritius M. —38( 682 | 25¢ 11 27| +46 19 3 —15 190 360
Honolulu M. —4:0| 787 | 68| e12 39| +52 21 33 +11 36:0 | 484
Helwan M. —44| 994 | 300 14 3] 420 18 27 | ?PR, — 636
Cape Town M. —44 1010 | 234 24 9 7?8 24 9 —-73 — 60-0
Victoria M. —4'8| 1089 41 23 51 ?8 32 42 | ?SR, 440 69'1
Zagreb W. | —-48| 1107 [315| e14 22| —18 i2 33 - 62-2 70°2
Berkeley — | —46]| 1108 | 50 — e 42 —132 — —
Rocca di Papa Ag. | -47| 1138 | 311 | e18 39 ?PR; — — 754
De Bilt ¢ E. — | —47{ 1158 | 322 (25 17) i26 31 —67 | e592 59-8

N.| — | —47] 1158 | 322 (19 50)| ?PR, | €27 8 —30 | e58¢2 60-2 -
Moncalieri S. —4-71 116'6 | 316 18 45 | [+ 2] 28 - 39 +54 470 683
Uccle — | —47| 1167 | 321 | e17 33| +146 | €26 15 —91| e462 60-2
Edinburgh M. —4-8| 118-6 | 329 18 15| +60 — — — —
Eskdalemuir G. —4-8| 1188 | 329 20 7|°?PR, 30 43 +161 49-2 61-1
Kew M. —4-8| 1191 | 323 — — — — — 68-2
Stonyhurst M. —4-8| 1192 | 325 | i19 57 | ?PR, i30 39 +154 — 72:4 .

Bidston M.8.| —4'8( 1197 | 325 19 15 [+Z4ﬁ 29 45 +96 — 64-2
Shide M.S.| —48| 1201 | 321 19 56 | ?PR, 26 54 —178 434 67-7
Barcelona — | —48) 12144 | 313| e20 3| ?PR, 31 16 +173 | 503 87-9
Algiers B.M.| —4'8] 122'1 | 308 20 29 | ?PR, 31 25 +177 56-2 742
Tortosa — | —4-9] 122-8 | 313 18 55 | [—- 6 — — 514 645
Rio Tinto M. —50| 129:1 | 312 25 15 ? — — — 312
San Fernando — | 50| 129-2 | 311 23 15 ? — — 762 | 822
Coimbra — | —5:0] 1293 | 316 21 20| ?PR, 31 24 | +123| e52'8 | 678
Toronto M. — (1373 | 30 27 67 ? 38 33 |?SR,| €802 | 848
Ottawa — — | 1376 | 25| i22 35| ?PR,| 33 45 822 —
Pilar N. | M. — 1389 | 168 — — —_ — 738 878
Northfield B.O.| — | 1398 21| e18 25 ? _— —_ — —
Andalgala k| M. | — |1417 | 180 — — — — — | 840
Harvard | B.O.| — 1419 22| ell 48 ? 19 17 —26] 416 —
‘Washington Mar.| — | 1420 311 el9 28 g- 15] 22 25 PR, 41-2 —
Cheltenham ~.| B.O.| — | 1422 | 31 22 15"| ?PR — — 748 | 792
La Paz Bi. — | 151-0 {148 | €19 50 | [— 33 51 ? 63-2 786
Balboa Heights B.O.| — | 1532 | 88 20 15 | [+15]} — — —_ —

For Notes see next page.
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.NoteEs To NovV. 23d. 22h. 5Tm. 45s.
Additional records: Manila gives iE = +5m.35s., iN=+46m.3s., iE=

+7m.28., iN = +7m.19s. Adelaide PR, = +6m.59s., SR;= +12m.52s.
Riverview eP= 46m.36s., PR, = +8m.1s,, i8S =411m.47s. PS=
+12m.4s., MN =+18-2m., MZ=+18-0m., T,= +22h 57m. 485, Syd-
ney SR, =+13m.15s., Mauritius MN = +21-2m. Victoria E =

+30m.29s., L =4484m. Zagreb iNE = +19m 168. ., MNW = 4-67:2m.,

T, =22h.57Tm.46s. Moncalieri i= +19m.48s., MN = +60-1m. Shide

= +31m.20s. Barcelona MN = +70-8m. Coimbra i= 438m.28s.

Toronto L=+448-8m. Ottawa i=+22m.50s. and +23m.29s., L%=

+67-2m. Andalgala MN = 483-6m. Harvard iE = +12m.6s. =~ and

+29m.128?, eLE = +36-9m., eLN = 140 7m Tn=22h 52m.11s. Chel-
tenham PE = + 23m.5s. La Paz L= +171

Nov. 23d. Records also at Oh. (Manila and Batavia), lh (San Fernando, Manila,
Colombo, and Helwan), 5h. (Mizusawa (2) ), 6h. (Helwan and Paris),
17h. (Tacubaya), 18h. (Zi-ka-wei), 19h. (Zi-ka,-wei and Taihoku), 21h.
(San Fernando), 22h. (Zi-ka-wei).

Nov. 24d. 19h. 56m. 35s. Epicentre 36°-0N. 138°-0E. (as on 1915 Oct. 8d.).
A=—-601, B=+-541, C=+-588. '

A P.. O0-C. 8. 0 —C. M. M.

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

Tokyo 1-5 016 -7 0 44 2 — —
Osaka 25 0 39 0 — — 1-4 1-8
Kobe ) 27 1040 — 2 — —_ 13, 19
Mizusawa E. 4-0 0 55 -1 155 + 5 —_ —_
N. 4-0 11 -1 152 + 2 — —

Kobe gives MN = +1-5m. ’

Nov. 24d. Records also at Oh. (Cheltenham and Washington), 3h. (Tokyo), S8h.
(Mizusawa), 9h. (Zi-ka-wei), 10h. (Osaka and Nagasaki), 11h. (De Bilt,
anila, and Eskdalemuir), 12h. (La Paz and La Quiaca), 13h. (Rocca. ai

Papa), 17h. (Batavia and Manila), 23h. (Bombay).

. Nov. 25d. 2h. 14m. 7s. Epicentre 46°-5N. 28°-3W.

A=+606, B=—-326, C=+'725; D=—-474, E=—-880;
G=+-639, H=—-344, K = —688.

A Az P. O-C. S. 0-—C. L. M.
o o m. s. 8. m. 8. 8. m. m.
Coimbra 157 106 356 + 8 539 179 71 8-5
Bidston 175 58 ° 253 ? 8 35 L (8:6) 11-4
Eskdalemuir 179 52 415 —1 7 38 0 86 —
Stonyhurst 18:0 56 423 + 6 — o 91 104
de 182 67 420 +1 — — 85 14-0
Edinburgh 18-2 50 423 + 4 — —_ — 104
ow 189 64 — — — — — 11-9
San Fernando 19-3 114 853 L — — . (89 119
Tortosa 215 95 5 + 4 — — 99 11-2
Uccle 21-8 67 353 —70 e7 53 —68 e99 —
Barcelona 22-3 92 e5 8 -~ 1 9 15 + 4 10-2 131
De Bilt, 223 63 5 8 -1 9 5 -6 105 124
Mon ri 249 80 533 — 4 — — 121 -—
Zurich 249 T4 536 —1 — _— — —
Algiers | 25-2 101 e531 -— 9 — — 124 13-2
Rooca di Papa 294 84 ,— — ell 8 —16 — 175 -
Graz 296 73 613 -—-11 —_ — —_ —
. Zagreb 302 75 e629 —1 — e12'9 169 -
Ottawa 32:5 286 — — e13 11 +55 164 - —
Toronto 356 284 — — — 132 22-2
“Helwan 485 88 16 53 8 (16 53) +53 — —

Additional records: Coimbra gives LN= +7'0m MN= 48-2m., To—2h 16m.9s.
San Fernando PN = +8m.23s. (?LN). Barcelona MN = +11-8m., T, =
2h.14m.6s, De Bilt MN = +11-9m., T¢=2h.14m.18s. Epicentre 46°-9N.
28°-8W. Z b MNW = +19-9m. Ottawa LE=+4189m., LN =

+20-9m. ronto eL = +21-2m.
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Nov: 25d. 12h. 38m. 48s. Epicentre 36°-4N. 27°-5E.
A=+-7T14, B=+-372, C=+-593; D=+-462, E=—-887;
G=+-526, H=+274, K= —-805.

A Az P. O-C. 8. 0 —-C. L. M.

R o m. s. 8. m. s. 8. m. m.
Athens . 34 299 e 0 53 0 1 34 0 1-8 2:2
Rocea di Papa 12:7 300 3 6 — 3 —_ — (e68) 8-9
Zagreb 12-8 321 e3 12 + 2 — —_ e7-2 8-9
Graz 139 324 e3 24 — 1 — —_ — —
Uccle 220 318 e4 48 —17 —_ — — —
De Bilt 22-3 322 4 56 —13 — — el42

gy
(S

Additional records: Athens gives MN = +2-6m. Rocca di Papa
+3-8m. The L and M given are recorded as a second shock.

Nov. 25d. Records also at 2h. (L.a Paz), Th. (Taihoku), 12h. (Manila, Helwan,
Tokyo, and Edinburgh).

Nov. 26d. Records at 0h. (San Fernando), 2h, (Tokyo and Osaka), 4h. (Taihoku),
7h. (Osaka and Tokyo), 8h. (Osaka and Tokyo), 11h. (Rocca di Papa and
Zagreb), 13h. (Mizusawa and Tokyo), 14h. (Rocca di Papa).

Nov. 27d. Records at 1h. (Helwan, De Bilt, Riverview, Adelaide, and Perth),
2h. (Helwan and San Fernando), 7Th. and 8h. (La Paz), 9h. (Rocca di
Papa), 10h. (Helwan), 12h. (Athens), 19h. (Batavia).

Nov. 28d. 2h. 43m. 2s. Epicentre 36°-4N. 27°-5E. (as on 1918 Nov. 25d. 12h.).
A=+-714, B=+4-372, C= +-593.

A - P 0 -C. S. 0-C. L. M.
° m. 8. 8. m. 8. 8. m. m.
Athens 34 e056 +_ 3 132 — 2 1-8 2-0
Helwan 7-2 3 58 L — — (4-0) —
Zagreb 128 3 7 -3 — — o 96
Graz 139 e3 25 0 — —_ — —
De Bilt 22-3 — —_— — — e12-7 —
No additional records.
Nov. 28d. 5h. 21m. 17s. Epicentre 31°-0S. 179°-0E.
A =—857, B=+015, C=—-515; D= +-017, E=+1:000;
G=+515, H=—-009, K = —-857.
A Az P.. 0-C. S. 0'-C. L. M.
° o m. s. 8. m. s. 8. m. m.
Apia 19-2 28 429 — 2 8 1 + 1 — —
Riverview 236 256 1525 + 1 9 32 — 4 109 - 15-1
Adelaide 33-9 256 I 7 + 3 10 32 —127 11-7 14-2
Perth 53-1. 255 9 55 +28 —_ —_ —_ —
Batavia 71-5 276 e1ll 43 +16 —_— —_ — 227
anila 720 301 el11 29 — 1 — — — 204
Osaka 77-4 326 17 41 PR, —_ — — 223
La Paz 100-0 118 e14 55 +44 24 3 —113 467 —
Colombo 101-4 274 7 ? (28 7) +118 —_ —
Helwan 152-2 276 23 43 PR, —_ — . —_
Edinburg’ 1549 3 43 23 SR, — — — —_—
Eskdalemuir 155-6 3 — — 30 43 ? —_— —
Bidston 1575 3 23 56 PR, 35 43 ? — 812
De Bilt 158-4 350 e 24 13 PR, e 30 49 ? e497 518
Graz 159-5 326 e 20 46 [+38] — —_ - —
Kew 159-5 359 — — — — — 447
Zi b 160-2 323 el19 55 [—13] — — . 457 —
Rio Tinto - 171-8 33 22 43 ? _— — — 477
San Fernando 173-1 37 18 43 ? —_ —_ — 457

© Additional records: Riverview gives iP= +5m.31s., ePR,{= +6m.7s., +6m.23s.
and +7m.31s., P8t = +9m.54s,, MN = +14-9m. _ Adelaide P = +5m.52s.,
the P given in the table is recorded as PR,. La Paz PR, = +18m.50s.
De Bilt eN = +35m.50s. and +39m.2s., eE = +44m.11s. and +45m.37s.
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Nov. 28d. Records also at Oh. (San Fernando and La Paz), 1h. (La Paz), 2h.
(Batavia), 5h. (Manila), 9h. (Kodaikanal), 14h. (Zante and Mizusawa),
19h. (Mizusawa, Tokyo, and Osaka), 20h. (Batavia, Colombo, Zi-ka-wel,
and Helwan), 22h. (San Fernando).

Nov. 29d. 10h. 41m. 50s. Epicentre 30°-0N. 71°-0E. (as on 1917 Dec. 1d. 9h.).

A=+-282, B=+-819, C=+-500; D =+-946, E=—-326;
G=+-163, H=+473, K= 66

—-8 .
0-C. S. 0 —C.
8.

A Az, P. L. M.

B ° m. s. m. 8. 8. m. m.
Simla 55 16 110 -—15 2 4 —27 26 2-8
Bombay 11-2 171 519 18 (519 +20 — 8-0
Calcutta 17-3 112 1 58 ? 9 58 L (10-0) —
Kodaikanal 20-7 161 12 16 L — — (12-3) —
Colombo 24-5 158 13 40 L — — (13-7) 18-7 '
Lemberg 40-2 313 e9 10 +73 — — — 216
Zi-ka-wei 430 75 el4 37 S (el14 37) -11 — —
Budapest 43-2 310 e 12 26 — — — —_
Taihoku 44-8 3 19 10 SR, — — — —
Zagreb 452 309 e10 10 +96 —_ — 232 272
Graz 456 31 e 0 97 — —_ — —
Rocca di Papa 47-8 301 e 12 40 ? — — 230 26-1
Manila, 48-3 98 — — e14 10 —108 255 270
Hohenheim 49-8 312 — — e18 36 ? — —
De Bilt 52-2 315 —_ — e16 43 -3 222 251
Uccle 52-8 314 — — — — e24-2 —
Paris 54-2 311 — — — — o232 312
Barcelona 556 303 — — —_ — 270 —
Kew 55-7 315 — — — —_ — 282
Edinburgh 569 320 24 10 L —_ — (24-2) 33°7
Eskdalemuir 57-0 319 — — — — 232 —
Bidston 57-1 317 21 46 ¢ 27 22 L (27-4) 34-2
Rio Tinto 631 300 30 10 L — — (30-2) 38-2
San Fernando 63-2 299 32 22 L — — (32-4) 36-

Additional records : Zagreb gives MNW = +24-2m. Paris MN = +27-2m.

San Fernando MN = +36-2m.

Nov. 29d. Records at Oh. (Colombo), 2h. (Helwan), 3h. (San Fernando), 4h.
(Balboa Heights and La Paz), Th. (Manila and Shide), 8h. (Zagreb), 9h.
(Athens), 10h. (La Paz), 16h. (Zagreb), 18h. (Balboa Heights).

Nov. 30d. 1h. 33m. 30s. Epicentre 22°-0N. 151°-0E.
A =—-811, B=+-450, C=+-375.

A Az. P. 0 -—-C. S. 0-C.
o ° m. s. [ m. s. 8.
Mizusawa 191 336 43 -+ 5 8 13 + 9
Zi-ka-wei 279 295 eb5 57 —10 10 41 —16
Manila 294 261 ‘630 + 8 — —
- La Paz 142-8 88 i19 40 [— 5] — —
Mizusawa SN = +8m.14s. La Paz also gives eP = +18m.54s.

‘Noy. 30d. 6h. 48m. 31s. Epicentre 70°-1N. 132°-0E. (suggested by De Bilt).

A=—-228, B=+-253, C=+040; D=+:743, E=+-669;
G=—-629, H=+-699, K = —340.

A Az P. 0-C. 8. 0-C. L. M
o ° m. 8. 8. m. 8. 8. m., m.
Ootomari 240 164 10 16 S (10 18) +32 — —
Mizusawa  E. 31-3 168 642 + 1 11 55 -1 _ —_
N, 313 168 639 —2 1157 + 1 — —
Kobe 355 178 e8 49 PR, — — 228 241
Osaka 355 176 7 40 +22 — — — 233
Zi-ka-wei 39-4 193 e7 46 — 4 e1350 — 7 — 266
Taihoku 455 192 2359 L . — —  (24:0)  —
emberg 49-4 308 — — e15 290 —42 — 215
Vigtoria 498 58 — — 2032 ISR, 282 336
Edinburgh 500 330 - 16 29 S (16 29) +10 — 340
Eskdalemuir 505 330 — — 1629 4+ 4 — —
De Bilt 520 322 919 —1 1643 - — 1 265 291

Continued on mext page.
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A Az P. o-C S. 0-C. L. M.
o ° m. 8. 8. m. s. 8. m. m.
Bidston 52-3 328 17 5 ¥ (17 5) +17 (26-4) 370
Budapest. 529 310 e9 44 +19 — — — —
Uccle 533 322 e923 — 5 — — e325 —
Kew 53-7 327 — — —_ —_ — 365
Zagreb N.W. 552 311 e10 44 +64 — — — —
Paris 556 322 — — e19 29 ISR, 30-5 —
Manila 559 192 — —_ — — e24'5 —
Moncalieri 58-1 317 13 30 ?PR, 22 8 ISR, 300 345
Rocca di Papa 599 312 e10 13 + 2 —_— — e337 41-2
Marseilles 60-2 319 — — —_ —_ 365 —
Bombay 620 248 — — —_ —_ — 393
Ottawa 62-7 21 — —_ —_ — e28-8 —
Honolulu 63-2 102 — — — — e265 315
Toronto . 640 26 _ _ — — €353 399
Ann Arbor 646 30 — — 27 29 ¢ — 425
Harvard 66-3 20 6 35¢ ? — — e32-8 —
Algiers 67-0 319 — — —_ — €395 455
Rio Tinto 680 328 28 29 'L — —  (28:3) 345
Kodaikanal - 68-8 240 — — —_— — 377 379
Georgetown 689 26 — — — — 37-5 —
‘Washington 689 26 — , — e3929 L 43-5 —
San Fernando 69-3 327 — — — — — 7-0
Colombo 71-3 237 36 29 L —_ — (36:5) 495
Batavia 78-2 208 — — —_ — e43-5 —
La Paz 125-0 27 — —_ —_ —_ 67- 83-0
Additional records: Kobe gives MN = +24-0m. Osaka MN = +22-5m.
De Bilt T, =6h.48m.33s. Epicentre 70°-1N. 132°-0E., as adopted. Bid-
ston records S as P and L as S. Ottawa LE = +33-5m., L = +36-5m.
Toronto L = +87-9m. Ann_ Arbor MN = +43-5m. Harvard LE =

+35:1m., LN = +40-2m. Georgetown LN = +42-5m.

Nov. 30d. Records also at 3h. (Helwan and San Fernando), 9h. ‘(Manila, and
Mizusawa), 10h. (Mizusawa), 11h. (Batavia and Zurich), 12h. (Helwan),
13h. (Zurich), 20h. and 21h. (Simla), 23h. (Mizusawa).

1918. Dec. 1d. 2h. 35m. 4s. Epicentre 39°-0N. 73°-0E.

A = +:227, B=+-743, C=+629; D=+4-956, E=—-292;
G=+-184, H=+-602, K=—"T77.
On 1917 April 214d. an epicentre 37°-2N. 70°-4E. was ultimately adopted, with
focus at a depth 0:03 below normal (see Bull. for Mar. and Apr. 1917, p. 6).

Direct comparison of the observations on that date with those given below
shows an essential difference between the two cases. :

@ =

Station and g E
Component. '§ A g P 0-C. S, 0-C. L M

‘ N

= <
° e M. S. 8. M, 8. 8. M. M.
Simla O.E.| 86 |156 138 -32| (3 56| +3 39 | 44
Dehra Dun 0. 96 | 153 2.2 + 2 — — . —
Bombay OFE| 201 [181| 4 41| —1 82 | -5 — | 11
Calcutta e. |OE| 210 |137| 4 50| —3 50 | +6| 114 | 128
OFE| 210137 4 44| — 9 8 44 0| 113 | 135
Kodaikanal M 291 |1m| 11 2| 8 | 11 2| -17| 151 | 160
Colombo M | 327|187 1 8| 2 12 38 | +19| 153 | 199
Helwan M. | 352 | 268 6 50| -25| 8 32 |?PR,| — | 256
Lemberg BO.| 359 30| i7 19| — 2 — — 193 | 248
Athens B.| — | 381|282 73| —5| 13 29 | —10| e194 | 26'9
N.| — | 381|282 7 35| —4| 1331 | -8 — | 247
Budapest — 394 | 302 9 26 | ?PR, — —- — —
Zika-wei — | 309 |85 | o7 42| —12| 14 46 | +41| — | 272
Zagreb w. | a7 |289| i8 6| - 3| 14 2¢ | — 7| i195 | 288
Taihoku 0. 429 | 92 — — {el8 8 |?SR,| 236 | . —
Pola W. | 434 |299| e8 18| — 5| e17 46 |?SR,| e251 | 280
Pompeii 0.A.| 441 | 201 8 24| -3 - — — —
Rocca di Papa | Ag. | 451 | 295 8 32) —2/e1s 5| —11) e232 | 337

Continuedion next page.
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Q

Station and £ §
Component. '§ A E P o-C S 0-C L. M.

N

= <
o o M. S. s. M. S s. M M.
Zurich - 464 | 304 e8 39 -4 — — — —
De Bilt E. | — 47-4 | 310 8 49 -1 15 50 + 4| e259 27°5
N.| — 474 | 310 8 56| + 6 15 49 + 3| e2l'9 27°9
Monecalieri S. 476 | 299 8 49| -~ 2 15 50 + 1 200 317
Besancon — 48'1 | 304 8 46| — 9 —_ — — —
Uccle — 482 | 309 e8 55 0fel5 58 0| e239 —
Manila w. 485 | 104 e8 52| — 5 14 18 | —-102 184 199
Osaka 0. 492 73 9 8| +7 18 6 | +117 26-2 33-2
Marseilles Ma. 497 | 299 i9 8| + 3 — — e 299 349
Paris ' — 499 | 307 i9 8 -2} i16 23 + 5 239 269
Kew M. 50-8 | 311 — — — — — 349
Edinburgh M. 51-3 | 317 8 58 -19 — — — 334
Eskdalemuir E. | G. 51°5 | 316 i9 24| 4+ 7| i16 38 0 240 297
N. | G. 51°5 | 316 i9 29| +12| i16 37 -1 — —
West Bromwich | M.S.| 515 | 312 9 17 0 — . — — 20°8
Shide M.8.| 516 | 310 9 19| + 2 16 58 +19 — 344
Bidston M.S.| 51-9 | 312 9 32| +13 16 50 + 7 — 264
Tokyo 0. 51'9 72 9 28| + 9 18 0 +77 24-2 —
Barcelona — 526 | 298 i9 28| + 4 16 58 + 7 e261 378
Algiers B.M.| 539 | 290 e9 32 0 17 8 -2 259 36'9
Tortosa — 54-3 | 298 9 M| -1 17 18 + 5 274 362
Batavia Ww. 549 | 136 e8 56| —42 —- — — 219
Rio Tinto M. 80-2 | 295 8 56| 177, — — — 43-9
“ Coimbra - 60°4 | 299 10 30| +15 18 51 +23 30-3 364
San Fernando — 606 | 293 18 8| ?8 (18 8’| -23 387 394
Mauritius E. | M. 607 | 195 24 56 ? — — — 336
N. | M. 607 | 195 24 26 ? —_ — 320 351
Cape: Town M. 886 | 222 40 20| ?L — — (40°3) | 538
Ottawa — 91:0 | 339 — — i23 52 —32 44-9 —
Victoria M. 914 10 38 5?7 ? 42 30 ?L 494 554
Harvard B.O.| 924 | 34 — — i24 40?| +1 49-8 —
Toronto M. 937 | 340 39 20 ? — — 473 | 677
‘Washington Mar.| 97-3 | 336 — — i24 29 -80 | e549 —
Georgetown — 97-3 | 338 — — | e24 28 —6@3 | e550 —
Cheltenham . | B.O.| 975 | 336 — — — — 584 | 591
E. | B.O.| 975 | 336 — — — . — 57-3 593
Melbourne M. |101-3 | 131 24 58 ?8 (24 58) —-72 64-1 87°1
Berkeley — | 1018 | 11 — - — — e 49'7 —
Riverview — 11028 | 126 —- — | e32 12 [?8R,| 488 | 515
Honolulu M. 1030 | 49| €36 56 ? — — 499 | 534
La Paz Bi 1394 | 293 19 4 | [+ 6] 33 24?7 ? 689 | 802

Additional records : Lemberg gives i = +8m.36s. Athens PR,N = +8m.54s.,
~ PRE = +8m.568., PR,N = +9m.19s., SR, = +15m.25s. Zi-ka-wei MN =
+26-5m. Zagreb eP = +8m.ls., iPR;=+9m.11s., iNE = +9m.47s.,
iPS = +13m.38s., iSR, = +17m.308., MNW = +26-3m. Pola MN = 27-4m.
De Bilt SR,N=+419m.8s., eE=+19m.38s., T,=2h.35m.4s., epicentre
37-IN. T71°-8E. Moncalieri MN = +31-1m., T,=2h.35m.3s. Uccle
PR, = +10m.478., SR, =+19m.448.,, T, =2h.35m.6s. Manila MN =
+20-4m. Osaka MN = +32-Tm., T,;=2h.33m.14s. Paris PR, =
+11m.3s., SR; = +19m.28., T =2h.35m.6s, Barcelona PS = +17m.25s.,
Ty =2h.35m.8s. _Coimbra LN =+28:9m., T,=2h.35m.15s. Ottawa
eLE?=+39-Tm., L = +52-9m. and +62-9m. Harvard iN = 425m.36s.,
eN = +37m.47s., LN = +52-0m. Toronto E = +46m.20s., eL = +57-3m.
and +62-6m. Washington L = +57-9m. Georgetown LE = 4-58-1m.,
, LN = +58-6m. Riverview e=+36m.56s., MN = +51-Tm. La Paz
PR, = +23m.18s. .

Dee. 1d. _Records also at 1h. (Manila), 3h. (Ootomari and Manila), 5h. (Harvard),
7h. (La Paz), 9h. (Besangon), 10h. (Stonyhurst and Manila), 13h. (Osaka),
16h. (La Paz), 17h, (La Paz (2) ). .
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1918. Dec. 2d. 9h. 47Tm. 21s. Epicentre 10°-5N. 44°-2W.
A=+-705, B=—-686, C=+-182; D=—697, E=—T17;

G=+-131, H=—-127, K= —983.

g g

Station and g E]
Component. "é A | E P 0-C 8 0—C L M

N

= <
o o M. S 8 M. 8 s M M.
Vieques -~ N~. | B.O.| 21'9 | 293 5 29| +2 9 31 +28 — 10'9
e. | B.O.| 219 | 293 5 23| +19 9 31 +28 — 10°5
Rio de Janeiro ~. | B.O.| 334 | 179 8 51| ?PR, 12 45 +15 140 194
g. | B.O.| 334 | 179 8 51| ?PR, 12 33 + 3 138 170
Balhoa Heights B.O.| 39 | 270 7 25| +13 — — — —
La Paz Bi. 359 | 222 i7 22| +1 13 5 - 4 17-8 20-1
La Quiaca E. | M. 388 | 211 8 45| +61 — — 213 298
N. | M. 388 | 211 8 39| +55 — — 21-2 236
Harvard E. | B.O.| 396 | 328 8 0| +9 14 0 0| e170 —
N. | B.O.| 396 | 328 8 3| +12 13 35 -2 — —
Cheltenham w. | B.O.| 406 | 320 8 15| +15 14 25 +10 — 14-6
E. | B.O.| 406 | 320 8 15 +15 14 34 +19 — 200
Georgetown E. | — 408 | 320 8 0| -1 14 18 e 19'6 —
z. | — 408 | 320 | e8 + — — e 194 —
Washin Mar.| 408 | 320 ig 0| -1 14 14 -4 183 —
Northfield B.O.| 417 |329| e8 6| -3 14 23 -8 17°6 —
Ithaca E. | B.O.| 426323 | e3 58 ? 10 26 | ?PR, 158 —
~N. | B.O.| 426|323 ed4 2 10 27 | ?PR, 157 166
San Fernando — 430 48 8 3| -15 14 9 -39 22'6 %6
Rio Tinto ‘M. 433 | 47 7 39| -—41 — — — 28'6
Coimbra — 434 | 42 8 7| -14 14 29 —25 191 197
Andalgala E. | M. 43:7 | 210 14 39 ?8 (14 39) -19 234 280
N. | M. 43-7 | 210 14 27 ?8 (14 27) -31 232 284
Ottawa — 441 | 329 i8 4| — 3| i14 55 -8 218 —
Toronto M. 450 | 323 8 3| +6| 115 33 +18 214 22'5
Mobile w. 45'5 | 305 — — el5 39 +18 — —
Ann Arbor E. | B.O.|” 469 | 320 8 39| -7 15 33 -1 224 238
N. | B.O.| 46:9 | 320 — — 15 27 -13 226 238
E. | W. 46-9 | 320 8 33| -13 15 27 -13 224 236
N. | WL 469 | 320 8 39| -1 15 27 -13 22:6 232
Tortosa — 49-3 46 8 65| — 17 15 57 -13 219 239
 St. Louis W. 49'6 | 312 9 27| +23|elB 21 + 7| e188 218
Algiers B.M.| 500 | 52 8 57| -—10 18 2 -17 22°2 256
Barcelona — 510 | 46| e9 4| -9 186 16 —15| e 225 264
Shide M.S.| 534 | 32 9 23| — 86 16 46 -15 — 272
Marseilles Ma. 539 | 42 i9 31| —1]i17 0 — 8| e266 31'6
Bidston. M.S.| 540 | 30 9 39| + 6 17 3 -6 — 272
Kew M. 543 | 32 — — — — — 32'6
Paris ' - — 545 | 37| e9 31| - 5| il17 4 -11 246 27'68
Eskdalemuir G. 551 28 9 36| — 4 17 14 -8 266 —
Edinburgh M. 555 28 9 39| -4 — — — 312
Besangon — 559 | 39 9 42| -3 17 29 — 4 — —_
Moncalieri S. 561 | 43 i9 41 — 8| i18 57 -38 23-2 31-3
Uccle — 565 38| e9 44| — 51 117 31 - 25'6 285
Milan Ag. | 573 | 43 10 54| +60 — - 266 266
De Bilt E — 575 [ 35 9 65| -1 17 52 -1 266 26'9
N — 576 | 3 9 56 0 — — 23'6 281
Zurich — 575 | 41| e9 49| — 7| el7 47 -8 —. ‘-
Rocea di Papa Ag. | 586 | 48 9 40| -23 18 1 — 5| e2I'? 338
Pompeii e |O.A.| 596 | 49| i10 19| +10| i18 30 '| 12 288 358
Pola w. 602 | 44| 010 33| +20| e17 3 —83 | €260 315
- Zagreb NE | W, 61'9 | 44| 010 % i18 45 -2 306 356
Nw.| W, 61'9 | 44 e10 27| + 3| i18 48 +1 — 316
Tucson e | B.O.| 648 | 301 — — — — 336 380
Athens — 663 | 52| el10 51| -3 19 38 -5 313 354
Lemberg | B.O.| 681 | 41| ell 9| +4|e2 3 0| e330 358
Helwan M. 724 | 61 1 33| +1 — — — 45'2
Lick W. 738 (308 | ell 15) —28 — — — —

Continued on next page.
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g £

Station and 2 |
Component. '§ A g P. 0-C. R 0o-C.| L. M.

N

= <
o N M. S. s. M. S s. N. M.
Berkeley — 742 | 309 | e13 54 | +131 — — — —
Cape Town M. 742 | 130 14 3| +140 20 9 —67 354 39-0
Victoria M. 750 | 319 20 9 78 (20 9) =77 346 506
Mauritius N | M. 104-8 | 110 32 3| ?SR, — — 48-4 54-4
E. | M. 1048 | 110 26 57 ?S (26 57) +17 506 550
Honolulu M. 107-7 | 298 24 57 ? 28 33 +86 32'6 358
Simla O.E.|1102 | 49/ e28 3 ?S |(e28 3) +33 564 58'0
Bombay O.E.| 1114 | €3 18 4 ? — — — 670
Kodaikanal M. 1184 70 3 21 ?8 (31 21) | +184 610 716
Colombo M. 1216 | 75 25 51 ? 3 9 | ?8R, 564 84
Zi-ka-wei — | 1361 | 14]e21 9]|°?PR, — — — 772
Manila W. | 150-9 31| e2 9 |[+12 - — e 636 854
Batavia , W. | 1510 84 20 26| [+29 — — e 75'6 776
Melbourne M. 1515 | 195 | i42 57 | ?SR, — — — 840
Perth M. 151-8 | 142 24 36 | ?PR, — — — —
Riverview — | 1527 | 209 | el17 51 ? ed4 5 | +113| e606 849

assumed that standard time 4h. 0m. 0s. from Greenwich
the printed statement that Cordoba time (4h. 16m.48s.) is

.17s. ‘Northfield L =

For La Quiaca it is
is used, in spite of
used.

Additional records: Georgetown glves SN = +14m.
+33-6m. San Fernando MN = +24-2m., T,=9h.47m.42s. Coimbra
PR, = +9m.38s., iN =414m.38s., iE = +14m.40s.,, LN =+17-7Tm., MN =
+20+5m., T,=9h.47m.25s. Anda,lga,la. PE = +18m.158.,, Ottawa eL =
+18+2m., L =429 6m., and -+44-6 =9h.47m.30s. Toronto L =
+18-2m., T, =9h.47Tm. 8 Ann Arbor f, =9h.47m.24s. Eskda.lemuu'
PR, = +11m 58s., PR, = +12m.42s. Besancon gives the records in t]
table as on the ’F‘evlous day Moncalieri MN = +30-7m. Uccle
= +12m.39s., .,—-9h Tm.23s, De Bilt m=+17m.58s.,

To=9h.47Tm.23s. Eplcentre 10°-5N. 44°-0W. Ro!

Papa MN = +37-2m. Pola M 0-6m. Zagreb iPNE +10m.29s.,

iPNW = +10m.33g., eSNE = +18m 305 ., ISR, = +22m. 33s‘, To=9h.4Tm.42s.
Athens LN = +32-0m., MN = +36-9m. Victoria S = +25m. l?fanjl ﬁ%}m-

lulu eL = +60-2m., M’=65-0m., Zi-ka-wei MN = +79-3m.
+87-0m. Riverview MN = +65-2m.

Dec. 2d. Records also at Oh. (Alglers), 3h. (La Paz and Perth), 6h. (Athens and
Zagreb), 8h. (Manila), 10h. (Manila (2) ), 11h. (Taihoku and Mizusawa),
12h. (Honolulu and Mizusawa), 14h. (Colombo and Denver), 22h. (San
Fernando and La Paz).

Dec. 3d. 17h. 51m. 0s. Epicentre 10°-08. 108°-0E.

A=—:304, B=+937, C=—-174.
A Az P. 0O-C. S. 0-C. L. M.
: ° ° m. 8. 8. m. 8 8. m. m.
Batavia 4-0 343 el 0 - 2 — —_ — 50
Perth 231 163 929 + 2 137 —
Manila 27-8 28 e3 35 —-151 — e 5-0 —
Melbourne 43-3 136 13 +280 17 18 +146 1944 196
Riverview 46-1 128 e8 44 .+ 3 el1522 —T7 172 191
Sydney 46-1 128 10 30 ?PR, — — 162 201
La Paz 153-2 188 14 ¢ —_ —_— —_
Riverview gives PS = +16m.3s., MN = +17-Tm.
Dec. 3d. 23h. 6m. 52s. Epicentre 16°-0N. 148°-0E.
A =—-815, B=+-509, C=+-376.
, A Az P.- O0-C. S. 0~C. L. M.
° ° m. s. 8. m. 8. 8. m. m.
Mizusawa E. 23-9 347 5 27 0 947 + 5 — —
iy N. 239 347 528 + 1 9 42 (1] —_ —_
Manila 26-2 271 e5 54 + 4 — -— — —
Zi-ka-wel 286 307 e6 8 — 6 — — — —
Honolulu 511 75 — —t — — ©243 326



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.

199

Dec. 3d. Records also at 4h. (Andalgala), 6h. (Colombo), 8h. (La Paz), 12h.
(Bidston, Accra, and Manila), 17h. (Tokyo), 20h. (Colombo), 22h. (La
Paz and San Fernando), 23h. (La Paz).

1918. Dec. 4d. 11h. 47Tm. 44s. Epicentre 26°-5S. 70°-5W.
A=+-299, B=—-844, C=—446; D=—943, BE=—'334;
G =—-149, H=+-421, K= —-895.
Compare with 1918 May 20d., Epicentre 29°-6S., 71°-5W. This main shock was

apparently followed by a long series of repehtions, chiefly recorded only at
La Paz. See note at end of this bulletin.

& =
Station and = 5
Component. g A | E P 0—C 8 0—C L M
N
| 2
o o M. S s. M. S s, M. M.
Andalgala M. 39 | 107 0 28 -33 (1 10) -37 1-2 46
La Quiaca B | M. 61 | 46 2 4| +31 e — 31 48
N. | M. 61 48 1 58| +25 — — 31 45
La Paz Bi. 10-2 13 i2 22 —-11 4 -5 50 83
Cipolletti M. 12°6 | 171 3 52 +45 (5 52) +18 59 69
Balboa Hts. E. | B.O.| 365 | 348 7 24 - — — 14-0 164
~. | B.O.| 365 | 348 73| +6 — — 14-4 2682
Vieques N. | B.O.| 449 | 17 8 15| -17 16 8 +54 246 31-3
E. | B.O.| 449 7 8 28 -4 22 46 ?L 26-8 268
Tacubaya — 53-7 | 326 9 18 —-13 — — —_ 30°0
Ascension M. 563 | 82 9 23| -2 16 48 —52 — —
Mobile . Ww. 596 [ 346 | e10 6 -3 18 1 -17 — —
Cheltenham *~ ~. | B.O.| 655 | 355 10 46 -2 20 13 +42 380 42°4
E. | B.O.| 655 | 355 10 46 -2 19 16 -15 409 428
Geargetown E. | — 857 | 354 10 38| -11 19 23 —-10 | e300 322
No | — 657 | 354 10 43 -8 19 23 —-10 —_ 42-3
Washington Mar,| 657 | 354 10 40| -9 19 11 —22 413 -
St. Louis w. 67-7 | 346 | 110 58 — 4| e2 40 +42 31:3? —
Harvard ~N. | B.O.| 689 0 10 51 -19 19 48 —25| e 348 372
E. | B.O.| 689 0 11 9 -1 20 11 -2 —_ 410
Ithaca N | B.O.| 691|355 | e12 3| +51| e20 59 +44 — 484
E. | B.O.| 891 |355| e12 41| +89| e21 8 +51 — 46'6
Lawrence E | W. 694 | 340 | e 10 57 —16 | e20 7 -12 286 292
N. | W. 694 | 340 — — 19 59 —20 29°2 29°4
Ann Arbor E. | B.O.| 699 | 351 10 46| -30 19 34 —51 309 323
~. | B.O.| 699 | 351 10 40 —36 20 4 -21 30°7 403
E. | W. 699 | 351 10 52 —24 19 4 —51 310 32+3
N | W 69°9 | 351 10 46 -30 20 4 -21 31-3 40°3
Tucson ~. | B.O.|  70°2 | 324 10 16| -62 20 38 +10 36-3 | 388
E. | B.O.| 702 | 3% 11 39| +21 - — 28:3 | 388
Toronto M. 706 (353 | el1l 52| +31| i21 4 +31 319 512
Northfield B.O.| 707 | 359 1 10| -1 20 21 —13 | €286 —
Ottawa — 72'1 | 356 | e1l 20| —11| 20 40 —11| e3l'6 —
Cape Town M. 74°8 | 121 46 ? 12 18 ?P 218 40°1
Lick w. 797 {322 | el12 20| + 3| e22 14 -8 — 438
Berkeley N | — 805 322 | el12 18| — 8| e22 18 -13 — 42°2
B. | — 805 |322| e12 20| — 2| e22 367 + 7 — 44'8
8an Fernando — 87:3 | 47 13 4| +3 24 18 +32 433 | 5543
Rio Tinto M. 878 | 45 12 16| -—48 — - — 52-3
Coimbra — 882 | 42 13 3| —3 23 45 -9 394 | 448
Victoria M. 88'6 | 328 13 12| + 4 23 48 —11 411 552
z.| — .| 886 |32 13 of -8 22 58 —63 41-3 | 533
Algiers BM.| 937 | 50| e13 15| -21 24 -51 353 | 433
Apia . w. 937 | 257 13 39 3 24 10 —43 439 | 473
Tortosa — 938 | 46 13 20| -17 24 2 —52 410 | 553
Barcelona — 955 | 46| e13 35| —11 24 23 —48 37°6 | 462
Honolulu M. 97-3 | 290 15 +104 25 28 - 460 | 536
Shide M.S.| 983 | 37 14 43| +41 24 18 —83 404 | 538,
il Ma. | 985 | 46 13 56| — 7 25 —-36 503 593
M.S.| 988 | 4 14 58| +54 26 28 +44 — 519
West Bromwich | — 989 | 35 — — 24 37 —-68 — —
Kew M. 99:2 — — — —_ — 623
. Paris — 994 | 40| e14 41| +34 ) e24 31 -9 44°3 | 493
Stonyhurst M. 994 | 35) 128 407] ? i36 40 ? 1537 | 623

Condinued on next page.
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g 5
Station and _5 g |
Component. A | E P 0-C 8 0-C L. M.
~N
| 5
o o M. S. s. M. s s M. M.
Sitka B.O.| 996 |330 — — —_ — e 683 733
Eskdalemuir G. 998 | 32 ¥ 17 + 7 26 22 +28 — —
Edinburgh M. | 1001 | 32 13 46| —25 — — — 57-3
Besancon — [ 100°7 | 42 —_ — 28 4 | 4122 — —
Moncalieri S. 1008 | 45| e13 22| —52 23 39 | —144 36-7 —
Uccle — | 101+4 38| el13 52| —95 | e24 40 -89 433 530
Dyce Ma. (10144 | 31 — — 19 12 | ?PR, 29°5 47-8
Milan — 1019 | 46| 14 1| -19 — — 48:3 | 880
Zurich — | 1023 | 43)e14 10| 12 | e28 23 | +125| €513 —
De Bilt E.| — |1025 | 38 |e1d4 30| + 7 25 43 —37 | e443 51°0
: N.[ — 1025 | 38| e14 41| +18 25 44 —36 — 47'8
Rocca di Papa Ag. (1026 | 49| e13 46| —37 | 24 52 —88 45 60°0
Pompeii O.A.| 1034 | 51| e17 17 ? e28 16 | +108 363 61-3
Pola W, | 1046 | 47 18 31| ?PR, [(e25 11) —87 252 493
Zagreb Nw. [ W. | 1084 | 47 | e14 15| —26 | i25 16 | —100 483 63-3
: NE (W, 11064 | 47 e14 5| —36 | i25 1 | —115 — 61-3
Melbourne M. 107-7 | 209 19 52 [ ?PR, 25 34 —-93 303 316
Sydney M. 107-9 | 216 14 52| + 4 25 40 -89 45°8 55'5
Riverview — | 1080 | 215| e15 28 | +40 25 6 | —124 | e 461 56'3
Budapest — {1089 | 45 30 ? 19 10 | ?PR; — —
Athens N.| — 1092 | 56| e13 43| —71 [ e9% 32 | —109 | e 484" 63:0
R E.| — 1092 | 56 — — | e2 30 | —111 | e482 569
Mauritius N. | M. 111-7 | 128 19 22 | ?PR, 27 22 -21 293 562
E. | M. 111-7 | 128 19 52 | ?PR, 26 46 —57 29°6 57-2
Helwan M. 112-4 | 67 15 28 | +19 20 40 | ?PR, — 71°2
Adelaide M. 112-8 | 206 26 24 ?S 34 44 | P8R, 51-2 577
Lemberg B.0.| 1128 | 44| ¢19 34 | ?PR,| 26 28 -84 | €299 435
Perth M. 121-3 | 186 21 32 | ?PR, 37 20 | ?8R, 60°0 74+0 N
Bombay O.E.| 1454 | 93 19 33 | [-186] 34 19 | ?SR, — 762
Colombo M. 1456 | 119 20 22 | {433 — — 781 895
Kodaikanal M. 1456 | 112 20 34 | [+45 — — 730 904
Ootomari 0. 146-9 | 317 20 2 | [+11] — — — —
Batavia W. | 1472 | 175 | ¢20 2 [+11]f ji21 7 ? 483 653
Mizusawa E. | O. 150-8 | 304 19 59 | [+ 2] 42 48 | ?SR, - —
N1 O. | 1508 | 304 | 20 1|[+ 4]| 42 54 |?PSR;| —
Simla O.E.| 1514 | 73| e19 52 |[— 6] — — e 700 706
Tokyo 0. 152-6 | 297 20 10 | [+10 30 38 ? 461 —
Osaka [0 156-3 | 296 20 45 | [+41 39 53 ? 587 764
Kobe 0. 156'5 | 297 | €20 20 | [+16] — — — 479
Calcutta E. | O.E.( 1604 | 97 20 22 | [+14] — — 884 926
N [ O.E.| 1604 | 97| 20 16 [+ 8] — — 893 | 103-3
Manila w 164-0 | 224 20 20 | [+ 9]| e36 36 ? e 775 81°5
Zi-ka-wei — 11686 | 297 | e 20 32 [+18]1 e32 6 ? e 52+4 840
Taihoku (6] 169-1 | 265 2 25 | [+71] — — 471 485

For La Quiaca it has been assumed (in spite of the printed statement that
Cordoba time is used, which implies an addition of 4h.16m.48s.) that standard
time 4h. from Greenwich is really used : i.e., the addition is only 4h.0m.0s.

Additional records: La Paz i= +4m.48s., T,=11h.47m.29s. Epicentre
26-58. 70°-5W. Mobile PR;= +12m.36s. Washington L = +28-3m.
and + 56-3m. St. Louis L=+28:3m., and +42-2m. Harvard T,
=11h.4Tm.37s., T,E =11h.47m.30s. Ithaca i . - Wren
eSE = +19m.59s. Northfleld L = +46-3m. Ottawa L = +42-3m. and
+48-3m., T,=11h.47m.43s. Lick MN = +44:6m., T,=11h.48m.8s.
Berkley T,=11h.47m.58s. Coimbra iN = +24m.11s., iﬁ= +24m.21s.,
LN =438-4m., MN=+443-3m., T,=11h.48m.2s. Vietoria gives also

4 S = +23m.30s. Afia € = +17m.24s., i, =+26m.288., i, = +30m.40s.
*+17m.588.,, P8 '=+25m.28s., T, =11h48m.288,  San-
ernando MN = +54-3m., T,=11h.47m.31s. f’aris PR, = +18m.34s.,
eSN = +34m.38s. Eskdalemuir PR, =+18m.358,, T,=11h.47m.44s,
Uccle PR, = +17m.46s., i= +28m.5s., T =11h.48m.42s. De Bilt PR,
= +19m.5s., e= +28m.15s., m = +28m. 8s., Epicentre 26°-5S. 70°-5W.
Rocca di Papa eL$ = +28:5m., MN = +62-3m. Zagreb i= +16m.39s.,
+18m.45s., and 19m.43s., T,=7h.48m.57s. Sydnef PS = 4+25m.16s.,
SR, = +34m.16s, Riverview PS = +26m.11s. =+29m.10s., e=
+3:34m.19s. and  +35m.33s., MN = +46-5m., MZ=+51-6m.  Athens
PR, = +19m.10s., PSE = +26m.11s., iE=+29m.20s., T,=11h.47m.29s.
Adelaide PR, = +28m.4s., SR, = +39m.44s. Perth PR, = +31m.26s.,
SR; = +43m.458, Osaka N = +496-9m. Kobe MN = +447-8m,
Manila iE = +22m.20s.,, iIN = +23m.198,, MN = +81-8m. Zi-ka-wei
SRiN = +47m.108., BR,E = + 48m.38s., MN = +87 -1m. .
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Dec. 4d. 17h. 41m. 40s. Epicentre 26°-5S. 70°-5W. (as at 11h.).

A=+-299, B=—-844, C=—446; =—-943, E=—334;
G =—-149, H= +-421, K= —895.

For note on other repetitions see note at end of this bulletin.

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

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

Andalgala N. 39 107 020 —41 (1 8 -39 11 17
La Quiaca E. 61 46 014 79 (1 44) —62 17 4-3
: N. 6-1 46 020 -—73 (1 38) —68 1-6 27

La Paz 102 13 23 -3 4 38 + 3 57 6-3
Cipolletti 12-6 171 2 38 -—29 (3 50) —104 3-8 56
Harvard 68-9 0 —_ —_ — — 344 —
Toronto 70-6 353 — — — — e40:5 415
Capetown 74-8 121 21 20 %S (21 20) — 4 — 46-8
San Fernando 87-3 47 53 20 L — — (53:3) 57-3
Rio Tinto 87-8 45 13 20 +16 —_— — —  54-3
Coimbra 88-2 42 23 33 1S (23 33) -—21 e46-4 —
Algiers 937 50 — — - — 397 573
Bidston 98-8 34 27 32 S (27 32) +108 — 466
Paris 99-4 40 — — — — 553 633
Edinburgh 100-1. 32 53 20 L — — (53-3) 63-3
De Bilt 102-5 38 —_ — e 27 22 +62 e 553 560
Riverview 108-0 215 — — e 48 40 ? e52:6 581
Colombo 145-6 119 80 20 L — — (80-3) 91-8
Kodaikanal 1456 112 83 2 L — — (83-0) —
Manila 1640 224 e20 20 [+9] — —_ —_ —_

For La Quiaca it is assumed that standard time 4h. Om. 0s. from Greenwich is
used, not Cordoba time (4h.16m.48s.) as printed.

Additional records: La Paz gives T,=17h.41m.33s. Harva.i'd LN =
+37-5m. San Fernando PN = +52m.208., MN = +55-3m.

Dec. 4d. Records also at Oh. (Rocca di Papa and Victoria), 1h. (Mizusawa and
Helwan), 2h. (Zagreb), ' 3h. (Simla), 4h. (Manila and La Paz), T7h.
(Kodaikanal), 9h. (Mizusawa), 11h. (Denver), 12h. (Batavia and Mel-

' bourne), 13h. (St. Louis, Andalgala, La Quiaca, and La Paz (3) ), 14h.
(Batavia and La Paz), 15h. (La Quiaca, La Paz (3), and Balboa Heights),
16h. (La Paz (3)), 17h. (La Paz, Rocca di Papa, and Balboa Heights),
18h. (La Paz, Victoria, and Rocca di Papa), 19h. (Rocca di Papa, La
Paz (3), and Athens), 20h. (La Paz (5) ), 21h. (La Paz and Batavia), 23h.
(La Paz (2) and Helwan).

—

Dec. 5d. _Records at 1h. (Cipolletti, La Quiaca, La Paz (3), Andalgala, and San
Fernando), 2h. (Rocca di Papa), 5h. (La Paz (3)), Th. (La Paz (3))
8h. (La _Paz), 9h. (La Paz and Manila), 12h. (La Paz (2), Cipolletti, and
Dehra Dun), 13h. and 14h. (La Paz), 18h. (La Paz (2), Helwan, and
Tortosa), 19h. (Barcelona and La Paz), 20h. (La Paz (2), Athens, and

. Cipolletti (2) ), 21h. (Pa Paz, Helwan, and San Fernando), 22h. (La Paz
g&iml:ﬂ"ﬁ) La Quiaca, and Andalgala), 23h. (La Paz, Helwan, and
urgh).

Dec. 6d. Th. 21m. 52s. _Epioentre 26°-58. 70°-5W. (as on 1918 Dec. 4d.).

A=+-299, B=—-844, C=—-446; =—:943, E=—'334;
: G=—-149, H= +-421, H= —-895.

For note on other repetitions see note at end of this bulletin.

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

: o s = In. 8. 8. m. 8, 8. m. =~ om
Andalgala 39 107 28 56 ? — — 293" 31-3
Pilar E. 7-8 133 156 —2 (320 -—11 3-3 4-9
7-8 133 156 — 2 (328 -5 34 47

" La Paz 102 ~ 13 231 — 2 4 38 +:3 5-1 57
Cipolletti 126 171 420 +73 (5200 -—14 5-3 7-1
Georgetown 657 354 —_ — ©19 18 -15 — —_—
Toronto ’ 70-6 353 — —_ — c— 255 —_
Ottawa 72-1 356 — . — 120 36 —15 e 43-9 —
Capetown 74-8 121 22 38 8 22 38 +174 — 451
San Fernando 87-3 7 23 8 18 23 8) -—36 (49-2) —
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A Az, P. 0O0-C. S. O0-C. L. M.
. ° m. s. 8. m. 8. 8. m. m.
Coimbra 882 42 e40 45 L _ 52-3 —
Victoria 88-6 328 42 26 L — —  (424) 505
Algiers, 937 50 —_ ©— e 23 40 —T73 461 ——
Honolulu 97-3 290 — — €31 20 SR, 453 521
aris 99-4 40 — — e48 8 541 621
Edinburgh 1001 32 29 8 SR, —_ —_ — 118-1
Uccle 1014 38 — — — —_ — 581
De Bilt 102-5 38 — — e27 23 +63 e51-1 523 .
Rocca di Papa 1026 49 —_ — e24 14 —126 e516 653
Graz 1065 46 e 24 50 S (e 24 50) —127 —_ —_
Mauritius 1117 128 53 14 L —_ — (53-2) —
Colombo 1456 119 2- 8 1L — — (82-1) 88-1
Kodaikanal 1456 112 81 26 L —_ —  (81+4) —_
Batavia 1472 175 e20 8 [+17] — — — 221
Manila 164-0 224 20 8 [— 3] — —_ —
. Taihoku 1691 265 e78 8 L — — (e 78°1) —_

Additional records : Andalgala gives a set of North component records, but
these, like the other set, are difficult to understand. The time correction is
;l)‘robably not the right one to apply in reducing to G.M.T. La Paz gives

o =Th.21m.47s. Mauritius PN = + 54m.26s.

1918. Dec. 6d. 8h. 41m. 3s. Epicentre 49°0ON. 124°-0W.

A=—-367, B=—-544, C=+'755; D=—-829, E=+-559;
= —-422, H=—626, K =—656.

3] =

Station and £ B
Component. '§ A | § P 0—C S 0—C L M.

N

= <
o o M. S. S. M. S s M. M.
Victoria M. 08 | 141 0 36| +24 — — - 14 2-2
zZ. | — 08 | 141 0 41 +29 — — 14 |. 16
Sitka E | B.O.| 10°5 | 324 2 12 -2 e4 17 —36 45 52
N. | B.O. 105 [ 324 | e2 20| —17| e4 9 -3 48 57
Berkeley E. | — 112 {173 | e?2 58| +11 5 19 +20 e 65 98
N. | — 11°2 | 173 e?2 58| +11 5 18 +19 i57 80
Saskatoon Ma. | 120 | 89 3 2| +3 5 35 +18 66 -—
Lick B | W. 12°1 {171 | e3 9| + 9| eb5 47 +2| e68 7-2
N | W, 1201 {171 | e3 8| + 8| 15 41 +2 |  e69 82
z. | W. 121 |171 ] e3 8| + 8 e5 42 +21 e 68 86
Denver W, 164 | 117 1 57 ? — — 80 90
Tucson E. | B.O.| 194 | 145 4 49| +15 8 +40 10-2 145
N. | B.O.| 194 | 145 5 47 +73 9 52 | +102 131 144
Lawrence E. | W. 22:8 | 105 5 21| + 8 9 46 +25 12'9 135
N | W, 22'8 | 105 5 23| + 8 9 48 +27 130 136
St. Louis BE. | W, 262 | 101 i5 57| + 7| el0 45 +19 148 154
N | W, 26°2 | 101 — —_ 10 57 +31 14-6 152
Ann Arbor E. | B.O.| 286 | 88 5 27| -47 10 33 -37 128 166
N. | B.O.| 286 | 88 5 21| -53 10 27 —-43 126 164
Toronto M. 308 | 82 6 51| +15 12 9 +21 140 2074
Ottawa — 325 | 78 6 47| -6 12 13 - 3| el40 190
Mobile R | W. 326 110 | e6 47| — 68| i12 25 + 17 200 213
. N. | W. 326 | 110 — —_ — — 198 203
Tthaca B | B.O.| 332 | 82 7 +32|el13 0 +33 — 201
~N. | B.O.| 332 | 82 7 32 + el2 59 +32 — 20-2
Georgetown B, | — M7 8| i7 -3 12 54 + 3| elé4 187
| — 347 | 89 7 51| +40{ el2 —-25| e 154 198
‘Washin, Mar.| 3471 89 i7 — 4 12 51 0 16'6 209
Northfield B.O.| W8 | 78 8 -17 12 52 0 180 —
Cheltenham ~. | B.O.| 39 | 89 7 12 13 + 8 178 196
B { B.O.| 349 89 7 15| +3 13 3 + 9 190 200
Tacubaya — 357 | 137 7 0| -19 — — — -8
Harvard B.O.| 368 | 80 i7 4| -U 12 47 -4 | e187 210
Honolulu M. 386 1236 | e?7 21| -22|e13 3 —43 | e174 220
ifax — 399 | 72 7 62| -2 14 + 5 —_ -
boa Heights 1 B.O.| 548 | 121 9 87| +20 —_ P P

Continued on next pape.



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.

203

< o

Station and 4 5
Component. g A | B P 0-C 8 0-C . | M

N

= <
o M. S s. M. S s. M M.
Vieques ~. | B.O.| 559 | 101 10 29| +44 18 6 +32 288 350
E. | B.O.| 55'9 | 101 — — 17 59 +26 281 355
Dyce Ma. 63:0 30 10 45| +13 | 119 45 +44 328 390
Eskdalemuir G. 657 | 32 10 55| + 6| 119 29 - 314 358
Bidston M.S.| 661 35 11 39| +47 2 9 +31 — 42:0
Kew M. 687 | 35 — — — — — 440
Shide M.S.| 689 35 10 22 —48. 20 11 -2 348 41-4
De Bilt — 70°1 29 11 24| + 6 20 37 +10 | e 350 368
Osaka (6] 70°7 | 301 11 15 -6 — — — —_
Uccle — 709 31| ell 23| + 1 — — e 340 41-0
Paris — 719 34 — — el19 57 —52 300 550
Coimbra — 743 | 45 21 22 ?S (21 22) + 4 3711 39°9
Moncalieri 8. 770 | 32| e9 25 ? 21 57 + 8 361 483
Lemberg B.O.| 774 20 — — e?21 51 -2 42:0 51'8
Marseilles a. | 776 | 35 — — — — | e408 —
Tortosa —_ 778 40 12 12| + 6 21 55 -3 331 477
Barcelona — 779 | 38 — — | e22 22 +23 | 331 47-0
San Fernando — 784 | 47 — — — — 40°0 46°0
Zi-ka-wei — 809 | 310 - — | e22 8 —26 — —
Rocca di Papa Ag. 816 30| el2 27 —- 1| e22 37 — 5| e408 536
La Paz BI. 8271 (129 | el2 33| + 2| i22 54 + 7 386 413
Monte Cassino — 822 | 30 12 37| + 6 - — — —
Algiers B.M.| 823 | 40 12 25| -7 22 49 0 43°0 47°4
Pompeii 0.A.| 832 29| e13 46| +69|el19 0 -239 *5 49-3
Manila Ww. 94'5 | 299 | e12 57 —44 — — — —
Simla O.E.| 977 | 341 10 21 ? — — — 49-6
Cipolletti M. 100°9 | 140 — — — — 530 640
Bombay O.E.| 110°5 | 342 — — — — = 63-2
Riverview — | 1118 | 244 — — e26 39 —685 461 52:2
Kodaikanal M. 117-9 | 337 2,15 ? — — — —
Melbourne M. 118-2 | 245 — — —_ — 614 69-0
Colombo M. 120-3 | 333 2 57 ? — — —_ 780
Perth ‘M. | 132+8 | 270 — — 38 17 | 2SR, — -
Cape Town M. 1485 76 65 27| ?L —_ — (65°4) | 89-0
Mauritius E. | M. 151°0 | 356 77 27| ?L — (77°4) | 978
~. | M. |1510 | 356 | 72 51| ?L — — | (7128) | 850

Additional records: Berkeley eLN? = +7-1m., T,=8h.41m.8s. Saskatoon
T .40m.568s. Lick T, =8h.41m.2s. Ann Arbor T,=8h.40m.42s.
Toronto e = +9m.15s., iL = +17-0m., T, =8h.41m.12s. Epicentre 49°:32N.
127°-0W. Mobile SR, = +18m.17s. Ithaca M = +19-5m. Harvard
eLE =+20-2m., T,=8h.40m.54s. Halifax T, =8h.40m.57s. Eskdale-
muir M= +36-5m., T,=8h.41m.25s. De Bilt MN = +37-2m., T,=
8h.41m.13s. Graz T, =8h.41m.23s. Paris MN = +48-0m. Coimbra
MN = +41-0m. Marseilles a record at +55m.49s. Riverview eSR,
‘= +34m.398., MN = +54-1m. __ Colombo M = +9-:0m. This may be 1h. in
error, but the observations at Simla, Kodaikanal, and Colombo may refer
?l)l i:.nbolil:]llxe{ hslhoc.ak in India. For note on other repetitions see note at end of
etin. .

Deo. 6d. 11h. 27m. 40s. At 26°-58. 70°-5W. (as at Th. 21m.).

A Az. P. O0-C. S. 0—~C. L. M.

: ° ° m. 8. 8. m. 8. s, m. m.
Andalgala E. 39 107 138 +37 —_ — 2:56 3:5
La Quiaca 6-1 46 0 50 —43 — -— 1-5 21
Pilar 7-8 133 4 56 18 (4 56) +85 56 6-6
La Paz '10-2 13 23 + 2 — —_ 77 8-7
Cipolletti 126 171 7 8 ? — _ 74 104

(]
'S

Andalin.ld‘glves also MN = +3-0m.. For La Quiaca standard time 4h.0m.0s.
h::.lsI e?eafsumed, as on Dec. 4d. 11h. and 17h,, ete. Pilar LN = +5-4m.,
MN = +6-1m.
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Dec. 6d. 12h. 3m. 0s. Epicentre 49°-0N. 124°-0W. (as at 8h.).

(Some of the more distinct observations may refer to another shock near
Cheltenham).

A Az P. O-C. S. 0-—-C. L. M.

B ° m. s. 8. m. s. 8. m. m.

Victoria 0-8 141 -0 9 -—21 0 21 -1 —_ 1-3
7. 0-8 141 032 +20 1 8 +46 — 1-4

Sitka B. 105 324 e4 9 S (e4 9) —34 e48 —
N. 105 324 e4 24 S (e424) —19 €50 —_—

Berkeley 11-2 173 e3 5 +18 — _ - —
Lick 12-1 171 e2 12 —48 — — — —_
Lawrence E. 228 105 517 + 2 948 +27 129 —
N. 228 105 519 4+ 9 52 +31 130 —

St. Louis 26-2 101 7 54 +124 — — e 146 —
Ann Arbor 28-6 88 — — 12 0 +50 155 16-0
Toronto 30-8 - 82 —_ _— — 155 18T
Ottawa 325 78 e1l0 44 +231 12 0 —16 e16-:6 19-0
Mgbile 326 110 — — — e18-3 —
Ithaca 332 82 —_— —_— —_— — o160 193
Washington 347 89 — — —_ — e17-:0 197
Georgetown E. 347 89 e10 45 18 18 34 L (18-6) —
‘ N. 347 89 ell 29 18 18 34 L (18:6) —
Northfield 34-8 78 — — — — 18-0 —
Cheltenham 349 89 18 28 L 19 40 ? 22-0 22-8
Tacubaya 35-7 137 17 57 1L — — (18-0) 188
arvard N. 368 80 el5 43 SR, —_ — ©19-3 —
E. 368 80 191 L — 209 21-2

De Bilt 701 29 — — e 24 12 ‘ESR; e37-0 38-9

Additional records: St. Louis iE = +14m.48s., eE = +17m.12s. Ithaca
LE = +21-Tm. Georgetown i= +9m.21s. Cheltenham PE? = +19m.8s.

Dec. 6d. Records a,lso a.t 0Oh. (La Paz), 4h. (La Paz), 6h. (Colombe and Rio Tinto),
8h. (Zagreb), 10h. (La Paz and Taihoku), 11h. (Roceca di Papa and Hono-
lulu), 16h. (Zi- ka -wei), 21h (Manila (2) and San Fernando). 22h. (Mizu-
sawa), 23h. (La Paz).

’

Dec. 7d. 12h. 39m. 35s. Epicentre 26°-5S. 70°-5W. (as on Dec. 6d. 11h., etc.).
A=+4-299, B=—-844, C=— 446.

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

o ° m. s. 8. m. s. 8. - m. m.

Andalgala E. 39 107 055 — 6 —_ — 17 22

N. 39 107 17 +6 — — — 1-9

La Quiwca 61 46 131 -2 (2 7) -39 2-1 2-6

Pi 7-8 133 —_ — — —_ 4-5 5-4

102 13 23 —3 441 + 6 5-4 6-3

lletti 12-6 171 6 37 L —_ —_ 73 7-8

E burgh 100-1 32 30 25 SR, — —_— — —_

Helwan 1124 67 66 25 L —_ — (66-4) —
For La Quiaca standard time for 4h.0m.0s. west of Greenwich has been assumed %

N as on previous days.

Dee. 7d. Records also at 1h. (Rlvervlew), 8h. (Helwan), 12h. (Manila), 19h.
(La Paz), 22h. (Manila, Lick, and Colombo), 2311 (Batavia).

Dec. 8d. Records at Oh. (Sa.n Fernando), 1h. (Eskdalemuir), 4h. (Helwan), 9h.
(Taihoku, La Paz, and Copollet tf), 10h. (Helwan and Edinburgh), 12h.
dalgala), 18h. (Athens), 19h. (Melbourne), 20h. (Helwanm), 23h.

' (Batavia),



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.

- 205

Dec. 9d. 1h. 12m. 30s. Epicentre 46°-TN. 145°-8E.

A=—-567, B=+386, C=+-728; D=+-562, E=+-827;
G =—-602, H=+-409, K= —686.

Compare with 1918 May 31d., 45°-1N. 147°-2E. The evidence is against identlty

of the two.
A Az, P. O-C. S. 0-C. L. M.
e ° m. 8. 8. m. 8.
Mizusawa  E. 8-3 206 2 4 -2 3 45 — — —
i - N. 8-3 206 212 + 6 3 47 + 2 —_ —_
Zi-ka-wei 24-3 239 e5 35 + 4 —_ _— — —
Honolulu 51-7 99 —_ — — — e26-1 305
De Bilt 156 33 —_ — — — e435 440
Graz 76-6 328 1154 — 5 — — — —
Rocca di Papa 822 326 e12 23 — 8 — — — 127
Helwan 83-4 308 5130 ‘L — —  (51+5) —
Additional records: De Bilt gives eLN = +44-5m. Rocca di Papa M=
+14-4m.
Dec. 9d. 4h. 8m. 22s. Epicentre 5°-78. 151°-8E.
=—-877, B=+-470, C=—-099.
A Az, . P. O—C. 8. 0-C. L. M.
° o m. s. m. s. 8. m. . m.
Riverview 28-2- 181 e 6 10 0 ell 3 0 el14:7 157
Manila 36-7 305 721 - —_ — — —_—
Perth 426 228 — © — 14 54 +11 — —_
Zi-ka-wei 469 324 e8 43 — 3 el5 47 + 7 — —
Honolulu 561 59 —_— — — — e236 356
Victoria 908 41 43 25 ? 48 20 ? 55-8 572
Helwan 119-1 302 27 38 ? —_— — — —
Toronto 121-3 40 —_ —_ —_ — ef722 1750
De Bilt 126-1 335 _— — —_ — e646 661
Eskdalemun' 126-5 341 — — 656 —
La Paz 1317 121 19 9 43 [ +14] 124 15 PR, —

Rocca di Papa 1414 321 i19 25 [—17]

Additlonul records : . Riverview gives PR, +7m.17s., iS = +11m.78.,, PS=
+11m.388., MN = +15-6m., MZ = +17-4

I

'

Dec. 9d. 10h. 58m. 30s. Epicentre 26°-5S. 70°-5W. (as on Dec. 6d. 11h., etc.).

" ' A=+-299, B=—-844, C= —446.
B\';j; it seems doubtful whether the epicentre is really the same.
| . )
A Az, P. O-C. S. 0O~C. L. M. #
o ° m. 8. 8. m. s. 8. m. m.
Anda‘llxi:i: 39 107 048 —13 (2 30) +43 2-5 36
Lag .61 46 4 0 +147 —_ — 5-3 6-2
. La Paz. . ©10-2 13 334 +61 e6 3 +88 6-8 7
Cipolletti 126 171 7 6 +239 - 76 8-
An a gives also PN = +1m.6s., LN = +1m. 54s. ., MN = +2-6m. For,

La Suiaca standard time 4h.0m.0s. has been assumed as i)revioualy in De-’
cember. But the residuals sngest some error (or series of errors) of whole
minutes at one or more of the stations.
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1918. Dec. 9d. 18h. 3m. 45s. (1)
18h. 52m. 47s. (11)

A=—-615, B=—-021, C=+-788; D=-—-035 E=+-999;
G=—-788, H=—-028, K= —616.
These are reduced with the same epicentre for convenience of reference, but the

- residuals indicate that the second shock was nearer Manila (and Victoriat)
and further from De Bilt, Graz, and Zagreb. If so, further south.

Epicentre 52°-0N. 178°-0W.

@ =
Station and 5 E]
Component. '§ A £ P, 0—C. S, 0—C. L M
N
A <
o M. 8 8 M. S. s M. M
(11) Tokyo 0. 339 | 259 | e8 12 1-68 16 58 ?L (17-0) —
(1) Honolulu M. 344 | 146 | 12 33 ?8 [(e12 33) -13 | el79 212
(11) M. 344 | 146 | e8 13 | ?PR,| i14 1 |?8R, 19-2 23-2
(1) Victoria M. 344 76 6 19 —49 (12 13) -33 12-2 21°6
(11) M. 344 76 — — (11 54) —52 11°9 238
(11) Kobe 0. 37-3 | 262 | (e7 20)| —12| (13 13) -15 13-2 184
(1) Berkeley — 408 | 90 — — — — e 198 —
(1) Zi-ka-wei — 482 | 271 | e8 36 -19 | el5 28 -28 — —_
(11) — 482 | 271 | e8 52 - 3| el5 50 -6 — —
(11) Tucson E. | B.O.| 51'5 | 85 28 33| ?L — e (28+6) | 534
(1) Taihoku - O 525 |.265| e6 15 ? - — — -
(1) St. Louis Ww. 59'3 | 67 — — | el18 15 0| e31'8 —
(11) W. 593 67| 110 13 + 6| el8 22 + 7 332 —
(1) Ann Arbor E. | B.O.| 6022 | 59 — — 28 51 ? 33-2 37-2
(1) N. | B.O.| 602 | 59| — — 28 45 ? 32-2 362
(1) B | W. 60°2 59 — — 28 33 ? 316 367
(1) e. | B.O.[ 602 | 59 — — - — 31°2 352
(11) E | W. 602 | 59 — — — — 29-2 34:2
(1) - Manila w. 608 | 259 1¢e¢10 19 | + 1 — — — —
11 W. 608 | 259 1el0 3 —-15 — — 184 20°0
(1) Toronto M. 61°5 | 55 — — — — 314 | 404
(1) . M. 61°5 | 55 - — — —_ 388 | 403
(1) Ottawa — 62°0 | 51 — — | e26 45 ? e 31'8? -
11 —- 620 51 — — — — 322 —
(1) Ithaca B.Q.| 638 | 54 — — |7 = — | e362 -
hid B.O.| 638 | 54| 19 13 ?8 (19 13) | 4 2| e35 —
(1) Georgetown — 66'1 | 58 — — — — | e317 —
(11) — 661 | 58 — — —- — | e332 —
(1) Washington | Mar.| 661 58 — — ed7 15 ?L 40'8 —
11 Mar.| 661 58 10 47 -5 24 49 | ?8R, | c348 —
(1) Cheltenham .| B.Q.| 664 | 59 — — — — 411 | 442
1 ~.| B.O.| 664 | 59 — — — — | 356 444
(1) Harvard B.O.| 665 | 50 |el7 15 ? - — | €303 | 413
t( B.O.| 665 | 50| e27 417 ?SR, — — | e312 386
(1) Edinburgh M. 720 3 21 15 ?8 (21 15) +25 —_ =
11 M. 72°0 3 — — — — — 537
(1) Eskdalemuir | G. 725 3 — — | 12 56 0 462 | —
(1) Bidston M.S.| 745 21 21 27 ?8 @ 20| + 17 — 400
(1) De Bilt - 758 | 367 |el2 9 +15{e?22 3 +28 | e382 39°9
(11) — | 758 | 357 — — 22 34 | 459 | e382 | 399
(11) Kew M. 165 2 — — — - — 532
(1) Paris — 792 0 — — — — | e482 —
44 — 79-2 0 — — — — — 552
(1) PBudapest E. | — 795 | 350 — — — —_ 462 f—
(1) Graz w. 802 (352 fel2:-15| - 5 22 15 -10 L= —
(11) Ww. 80-2 | 352 112 27| + 7| 22 44 +19 — —
(1) Zagreb W. 81-4 | 351 12 21 — 6] e22 32 -1 48°2 55°2
11 w. 814 | 351 | 12 35| + 8 22 53 +14 482 | 572
1) Moncaliert 8. 82+9 | 357 — — — — 533 —
(11) Batavia W. | 858|258 e13 13 | +21 — — — 25°2
(1) Rocca di Papa| Ag. | 858 | 352 12 36 | —18 — — | e529 | 622
(1) Ag. | 858 |352] 12 54 | 2| e23 26 — 2 e586 | 609

Continued on next page.
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& £ | !

. = H

Station and = B :

Component. § A | E P 0-C S 0-C.| L M
~N

= < ]
o o M. s. s. M. S. M.
(11) Barcelona — 86°5 0|e5 9| ?L — —- e 54°7 591
(1) Rio Tinto M. 89°9 7 50 15| ?L - (50°2) -—
(11) M. 89°9 7 — — — — — 632
(1) Riverview — 90°0 | 205 | e20 11 ? — — — 501
(11) — 900 | 205 | 13 17| + 1| e23 30 —44 — 514

(1)’ Kodaikanal | M. 907 | 290 48 45| ?L — — (48'8) -
(1) Algiers B.M.| 91-2 | 359 — — e25 15 +49 642 -
1) B.M.| 912 | 359 — — — — — 64-2
(1) San Fernando| — | 913 6 51 45| ?L — — (51°8) —
1L — 91-3 6 — — — — — |-647
(1) Colombo M. 91+9 | 285 54 15| ?L — — (54°2) —
I M. 91+9 | 285 — — — - — - 662 .

(1) Helwan M. 94-2 | 335 25 15 7?8 (25 15) +17 — C—
(1) LaPaz Bi. 1151 89 | e19 59?7 ?PR, — — 741 821
(11) Cape Town M. 158-3 | 320 38 49 S (38 49) ? — 101-8

Additional records: Honolulu (1) gives iS = +14m.39s., tiSR,. Victoria (1)
S = +8m.46s., tPR. Kobe (11) S = +10m.458. (?PR,), MN = +19-0m.
Tueson L = +50-5m. Ann Arbor (11) LN = +30-2m., MN = +37-2m., and
+38-2m. Manila (11) MN = +20-3m. Toronto and Ottawa record
several other L’s. Tthaca (1) LE = +37-2m. Georgetown (1) and (11)
records several L’s on both horizontal components. ‘Washington (11)
L =+38-Tm. Cheltenham (1) LE = +40-8m., (1) LE= +38-1m., ME =
+43-5m. Harvard (1) LE = +36-3m., MN = +40-4m., (11) LE = +32-3m.,

2-1m. Eskdalemuir (1) i=+20m.56s., +23m.51s., and
+25m.46s. Bidston gives S =26m.39s. (}SR.). Zagreb (1) MNW =

+49-2m., (1) MNW = +52°2m. Rocca di Papa (1) M= +13-3m., (11)

53-8m. Riverview (1) ePR,? = +24m.54s., MN = +44-3m., (11)

MN = +51-2m. San Fernando (11) MN = +65-2m.

Dec. 94. Records also at 1h. (Taihoku), 5h. (Tokyo (5) ), 12h. (Helwan), 15h.
(Athens), 17h. (Osaka), 18h. (Zi-ka-wei, Osaka, and Kobe), 20h. (Manila).

Dec. 10d. Reoords at Oh. (Helwan and Rocca di Papa), 1h. (Athens and La Paz),
gh. (Calcutta, Rocca di Papa, and Simla), 10h. (Roceca di Papa and
Riverview), 16h. (Tokyo), 17h. (Riverview, La Paz, Manila, Honolulu,
and Perth), 19h. and 21h. (La Paz).

Dec. 11d. 17h. 46m. 428. Epicentre 0°-5N. 82°-0W. (as on 1917 May 3d.).

A=+-139, B=—-990, C= 4009 ; D=--990, E=—-139;
G = +-001, H=—-009, K= —1-000.

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

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

Balboa Heights N. 8-8 16 2 8 -5 —_ —_ 57 . 59
. 8-8 16 2 32 +19 —_ — 4-1 4-2

La Pax 21-8 142 5 4 +1 9 3 + 2 115 149
La Quiaca E. 277 146 13 48 L —_ —  14-8 158
Andalgala E. 319 152 16 36 L. —_ — ' 176 184
Pilar E 36-5 152 —_ _ — — 218 229
Cipolletti 41-5 164 —_ —_— —_ — 22:8 267
o de Janeiro E. 444 125 — — €20 30 ? 21-6 218
E 444 125 — — e 20 30 ? 220 22-1

Edinburgh 83:3 34 4618 L — —  (46:3) —_
De Bilt 878 38 — — —_ — 403 —_—
Helwan 109-8 58 6518 L —_ — (65:3) —_

Additional records: La Paz gives i=+11m.43s. and +12m.12s. To =
7b.46m.48s. La Quisca PN =13m.54s., MN = +14-8m. For La Quiaca
it is sesumed that standard time 4h, Om. §s. is used as betore.
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De11d. Records also at 2h. (Kobe), Th. (Perth), 9h. (Dehra Dun), 10h. (Manila),
13h. (Osaka), 14h. (Manila), 19h. (Batavia), 20h. (San Fernando), 21h.
(Melbourne), 22h. (La Paz). .

D 12d.  Records at 3h. (Harvard), 8h. (Balboa Heights), 10h. (Helwan), 12h.
%La)Paz (2)), 14h. (La Paz), 16h. (Manila), 23h. (San Fernando and La,
az).

Dee. 13d. t}ch) 18m. 40s.  Epicentre 26°-5S. 7?°~5W. (as on 1918 Dec. 9d. 10h.,
ete.).
A=+-299, B=—-844, C= — 446. '

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

- ° ° m. §. 8. m. s. 8. m. m.
Andalgala 39 107 —-110 —-131 — — =02 06
La Quiaca 61 46 — — — — 4-3 4-8
Pildy © 79 133 — —_ — — 4-1 7-6
La Paz 102 13 e234 + 1 434 —1 53 6-0
Cipolletti 126 171 6 26 L — — 67 77
Helwan 112- 67 1320 -109 — — — —
Andalgala gives P at 1h.17m.30s. and L at 1h.18m.32s. For La Quiaca

standard time 4h.0m.0s. west of Greenwich is assumed as before. Pilar
gives LN=+4-2m., MN = +7-4m.

Die. 13d.  Records also at Oh. (Cilxl)onetti), 1h. (La Paz), 2h. and 3h. (Helwan),
10h. (Monte Cassino), 11h. (La Pag), 12h. (La Paz and Perth), 15h.
(Tokyo), 19h. (Manila), 21h. (Athens, Mizusawa, Osaka, and Ootomari),
22h. (De Bilt and Manila).

e 14d. 18h. 39m. 15s. Epicentre 13°:08. 166°-8E. (as on 1918 March 20(1., 1h.).
A=-949, B=+-222, C=—-225; D=+-228, E=+-974;
G=+-219, H=-:051, K =—-974.
The antipodal stations suggest a deep focus, and the evidence of Apia and

Mtevia in opposite azimuths supports this view. Hence a focal depth of 0-030
ndiis below normal has been adopted. Possibly the same stég osition is applic-

dleon 1918 Mar. 20d., but the material is not sufficiently decisive.
tation and | U A |Az| P |o-c| s o-c| L M
(mponent. |08 . 8 X X | L .
o ° ° M. 8. 8. M. s. 8. M. M.
Apia -12] 208 | 95 i4 38| 4+ 2 — — 92 -—
Rverview ~16| 248 |213| e5 17| — 2 i9 28 - 3| el0'8 110
-31| 503 | 239 11 44 | .?PR, 15 54 +10 17-2 —
Hinila ~33| 532130 e9 11| + (18 27) + 9 164 17-0
Bifavia —36| 594 1270 e9 47| + 2 — — — 19-8
Victoria. ~42| 869 | 36 — ¢« — — -— 20°3 51-0
(tlombo —4:2| 887 | 277 22 45| 78 (22 45) -29 — —
Timnto —4:7| 11681 | 47 — — 23 33) ? 586 710
lshaz ~47 1181 (117 [ e20 0| PR, 30 80) | +173 308 —
Byrvard ~48| 1223 — - — —_ 62:2 —
Hiwan — | 1356 | 300 22 45 | ?PR, - - — -
IvBilt — | 1382 | 43 | e22 53 | ?PR, —- - - -
[ — | 1383 | 330 32 36| ?PR, | 047 27 ? - et
Tagreb -, - | 1390 | 328 19 -6 |[-32 - —_ - 22'8
les di Papa — | 1435 | 326 19 17 | [-29 — —_ — 19°5
Triosa . — | 1497 | 339 19 38 ([-1 — — 20°5 20°9
fuFernando — | 155°7 | 346 4 45 | P8R, — — —_ 110-2

iitional reoards : Riverview gives PS = +9m.45s,  Vietoria M = +24 2m.
Harvard eLE = +60-8m. De Bilt eN = +23m.0s. S

Deti l;d. Records also at Qh. (San Femando), 4h. (Helwan), 8h. (Tokyo), 14h.
Roo 4l Para. ent Torsbe appiits, oad Rirorviow, 10h. (aagrob,
apa, and Tortosa), . (L2 Paz, [
Cipollett, mﬁﬂax), 22h, (Helwan), Q
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Dec. 15dEP ﬁ%c)ords at 3h. (Monte Cassino), 8h. (Manila), 11h. (Tokyo), 21h.
erth). :

Dee. 16d. 3h. 3m. 20s. Epicentre 12°-0N. 95°-0E (as on 1918 Jan, 184d.).

A=—-085 B=+-974, C=+-208; D =+4-996, E = +-087;

G =—-018, H = +-207, K= —-978.
A Az P. O0-C. 8. 0o-C. L. M.
B m. s. 8. m. S. s. m. m.
Colombo 15-8 252 352 + 3 _— _ 91 107
Batavia . 21-6 150 —_ — e840 -17 — 157
Manila 25-5 83 — — e11 3 +50 —_ —_
Mauritinus E. 48-6 229 6 52 —126 — — — 107
N. 486 229 852 — 6 — —_ — 115
Helwan 61-3 298 16 40 ? — — — —
Riverview 70-4 -133 e 17 16 PR, — — e43-1 51+4
739 314 i11 49 + 8 — — — —
Rocca di Papa 76-3 312 11 43 —14 (20 28) —T73 e20:5 216
Capetown 858 234 28 16 SR, — — — 333
San Fernando E. 91-7 310 54 40 L — —  (54‘7) -—
La Paz 63-1 253 20 11 [+ 1] — — 720 76-2

Riverview gives MN = +47-1m.

Dec. 16d. 10h. 11m. 20s. Epicentre 26°-3N. 121°-5E.

A=—-468, B=+'764, C=+443; D=+-853, E=+522;
G=—-231, H=+378, K=—"-896.

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

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

Tajhoku 1-3 179 0 16 — 4 —_ —
Zi-Ka-wei 49 359 el 19 + 3 — —
Manila 11-7 182 e 2 57 + 2 — —_
Helwan Co1T4 297 17 40 PR, —_ —
Hoheaheim 837 321 e13 55 +75 — —
De Bilt E. 840 326 e13 6 +24 15-7 16-1
- N. 840 326 e13 13 +31 — 16-6
Uccle 85-1 325 — —_ — 355
Rocca di Papa 85-4 315 —_ — e16:0 177
Eskdalemuir 85,8 331 (18 40) PR, 18-7 —_

Zi-ka-wel gives its record 10m. too soon.

‘Deo. 16'(1. 20h. 20m. 10s. Epicentre 14°-0N. 60°-0E (as on 1917 Dec. 5d.).
A =+-485, B= 1840, C=+-242.

A P, 0-C. S. 0—-C. L M.

° m. 8, 8. m. s. 8. m m.
Colombo 20-7 4 50 + 1 —_ — — —
Helwan 30-8 6 50 +14 —_ —_ — —
De Bilt 57-7 12 38 PR, — . — .el55 16°1
Paris ~ 583 - — — 17 50 . —13 — —
Shide 61-1 — — 19 25 +48 — —

Eskdalemuir (A =85°-8) gives 20h. 34m. to 20h. 49m,

Dec. 16d. - Records also at 1h. (Rocca di Papa. and Zagreb), 4h. (Zagreb), 8h.
(Tokyo), 10h. (La Paz and Rocca di Papa), 20h. (Graz and Rocca di Papa),
h. (Manila, Melbourne, and Riverview).

Dec. l1d. Reoords at Oh. and 2h. (San Fernando), 8h. (Helwa.n), 18h. (Kobe),
N h.! (Mizusawa), 23h. (San Fernando).

Dec. 18d. 17h. 16m. 56s. Epicentre 25°-0N. 119°-5E. (a.s' on 1918 Jan. 15d.).
A=—446, B =+-789, C=+-433.

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

Hokoto 15 119 025 - + 2 — —_ —_— — \
. Taihoku 1-9 89 —_ -— 0 55 + 2 1-3 —
Zi-ka-wei . 84 15 el 58 +20 — —_ — . 51
Manila 105 172 e 2 29 et —_— —_ 4-2 4-7
. De Bilt B4-1 326 _— —_— _ — eLS'l L -
Bidston. - 87-2 380 _— —_— — - 49-1

!
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Dec. 18d. Records also at 6h. (Riverview), 11h. (Helwan), 12h (Tokyo), 15h.
(Manila), 16h. (La Paz), 21h. (Batavia, Colombo, Zi-ka-wei, Kodaikanal,
and Manila), 22h. (Helwan and San Fernando).

Dec. 19d. 19h. 23m. 0s. Epicentre 11°-0S. 165°-0E. (as on 1918 Aug. 23d.).

A=—-948, B=+-254, C=~—-191; D = +-259, E=+4-966;
G = +-184, H=—-049, K = —-982.

A Az P. O0-C. 8. 0-C. L. M.
) o o m. s. s. m. s. s. m. . m.
Apia 22-8 100 — — — — 70 —
verview 26-1 207 _ — e1l0 12 —12 e 140 17-8
Melbourne 323 210 —_ —_— 13 +47 18-4 20-8
Adelaide 339 221 — — —_— —_— — 240
Perth 498 237 — — 1548 —28 — —
Victoria 86-5 39 — —_ _— — 480 57-4
Colombo 866 277 65 0 L — — (65-0) 1700
Kodaikanal 896 280 67 0% ?L — — (87-07) —
Toronto 1159 46 —_ —_ —_ —. 610 —_
Ottawa E. 1181 44 — — _ — e 7170 —
Andalgala E. 117-1 129 44 36 L — — (44-6) 576
Helwan 1331 301 8 0 — —  (89-0) —_
San Fernando 1534 344 93 0 L — —  (93-0) —

o
N

Additional records : Riverview gives MN = +15. San Fernando

PN = +92m.0s.

Dec. 19d Records also at 4h. (Tokyo), 5h. (San Fernando), Th. (La Paz), 12h.
“(Rocca di Papa and Manila).

Dec. 20d. Records at Oh. (Manila), 2h. (L& Paz), 4h. (Tokyo), 6h. (Kodaika.nal),
7h. (Apia), 9h. (La Paz), 10h. (Helwan), 22h. (Kobe).

Dec. 21d. 9h. 24m. 40s. Epicentre 1°-0N. '70°'0W (as on 1918 Mar. 16d.).

A =+-342, B==—940 C=+-018; D=—-940, E= —'342;
G = +-008, H=—016, K = —1-000.

A Az. P. 0-C. S 0-C. L. .
o ° m. s. 8. ' m. 8. 8. m. .
Balboa Heights E. 124 311 3 6 +1 — —_ 5-2 5-2
N. 12-4 311 3 9 + 4 _ 5-2 5-3
La Paz 176 174 14 3 —9 1713 —18 81 83
Port au Prince 17-7 353 e4 59 +46 —_ — — 5-3
Vieques 1717 14 (5 14) +61 — —_— 58 12-5
a Q E. 23-6 172 520 — 4 9 8 —28 9-1 9-6
And: la. E. 288 173 — — 11 38 +25 (11+6) 126
Pila.r N. 332 170 11 50 8 (11 50) —37. — 139
Georgetown N. 38-4 352 7 41 .0 — — o174 —
B 38-4 352 744 + 3 13 43 -1 223 —
‘Washington 38-4 352 740 -1 13 12 -32 - 223 —
Cipolletti 396 177 12 56 7S (12 58) —64 ~ 14-7 16-0
Harvard N 414 359 18 1 — 5 (e9 59) ? e100 _—
Ithaca 418 354 e846 +37-. 1434 - + 2 196 . —
Ann Arbor 43:1 345 820 + 1 —_ —_— — —_
Toronto 43-4 350 —_ — 15 2 + 8.0228 249
Ottawa 44-7 354 83 +3 ‘1513 + 1 e208 . —
YVictoria 658 324 13 583 PR, 18 19 —76 276" 385
Coimbra - 68-0 46 10 46 —18 2 0 .-340 _—
San Fernando E. 686 51 20 50 8 (20 50) +41 — —_
Eskdalemuir. 76-1 33, — — 20 -18 _— —
burgh 76-4 32 16 50 ? — — - 288
Kew . 76-7 3T —_ — - e e 2303
De Bilt E. 80-1 37 —_ — 22 52 +28 393 424
N. 80-1 37 —_ . —. @e23 2 :g6 378 384
Rocca di Papa 839 48 _— = (e 23 32) + 24 235 285
Graz 862 42 e16 54 PRy i 23 32 0 — —
b 86-5 44 e16-59 PR, - _— 23‘6
wan 99-3 60 24 20 18 (24 20) -89 —
Additional records : Vieques gives MN = +10-4m. l‘or La Quiaoa standard
time 4h.0m.0s. has been assumed as before. - Andalgala = +4+13-1m.
Pilar PE = +11m.38s. Georgetown iN = +8m.16s., T —9h.$4m.44s.
Harvard eN = +8m.42s,, iN-+8m 48s., eE= +16m.6s., eN = +17m.54s.,
To=9h.21m.128. Ithaca e= +17m. Ofgawa LN = 426-3m.
T, =9h.24m.51s. Coimbra_ LN = %m Te=9h.24m.9s.
Femndo PN = +21m.20s, ‘De Bﬂt ePR; +16m.28s.

.
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Dec. 21d. Records also at 2h. (Helwan); 4h. (Batavia and Manila), 9h. (Osaka,),
10h. (Mizusawa and Tokyo), 12h. (Denver), 15h. (Batavia), 17h. (Ford-
ham and Batavia), 19h. (Manila), 0h. (Batavia), 21h. (Fordham), 23h.
(San Fernando).

Dec. 22d. 21h. 2m. 13s. Epicentre 38-°5N. 142°-5E.
A=—-621, B=+-476, C=1+-623.

A P. 0 —C. S. 0 -C. L M.

° m. 8. 8. m. s. 8. m, m.
Mizusawa 1-2 0 17 -1 0 31 — 2 —_ —_—
Tokyo 3-6 0 52 — 4 129 —10 — —
Osaka 6-8 2 1 +23 313) + 8 3-2 50
Kobe 71 1 56 + 8 (318) + 5 3-3 3-8
De Bilt 82-1 — —_ — e46-8 51-8
Helwan 86-3 56 47 {L —_ —  (56-8) —_
San Fernando 99-7 54 47 L — —  (54-8) —

Additional records : Mizusawa gives PN = +18s.
Dec. 22d. Records also at 1h. and 8h. (Helwan), 17h. (Manilo, and La Paz).

Dec. 23d. 19h. 40m. 15s. Epicentre 33°-6N. 116°-4W. (as on 1918 April 21&._). A

A=—-370, B=—-746, C=+-553; D=—-806, E=+4-445;
G=—-246, H= —-496, K = —-883.
A Ae. P. -C. 8. 0-~C. L. M.
o o - IN B 8. m. s, 8. . m. m.
Tucson E. 4-8 104 14 20 1 — — 192 205
Berkeley 6-4 313 e21 15 ? — — —_ —
Victoria 15-7 - 343 — — —_ — — 320
Ann Arbor E. 270 62 = — — 14 57 L 18-8  24-8
Toronto 30-3 60 12 33 8 18 27 L (18-4) 220
Georgetown 319 69 e16 49 L 18 25 ? (16-8) —_
Was! n 319 69 e18 10 ?IL — — e191 —
Cheltenham E. 320 69 15 31 ? — — 196 200
N. 320 69 14 36 7 — —  19°2 200
Ithaca E. 323 62 —_— — el4 0 +107 189 -
Ottawa 33-1 57 — — e 15 45 IL e19-8 —
%alb,oa Heights 4%08 117 6 45 —84 -—_ — —_ —
ieques E. 47-8 94 916 423 — — 199 202
N. 478 94 925 +32 1535 -—16 201 i
La Paz 680 130 e10 55 — 9 €20 19 +17 342 363
Bidston 75-6 34 — — — —_ — 428
De Bilt 80-3 32 — — —_ — e48-8 511
San Fernando - 84-4 -49 4066 L = — — (40-9)  —
Helwan - 109-5. 29 66 45 L —_ — (86-8) —
Cape Town 1428 103 64 27 1L — — (64-4) 1700 '
Additiona.l records : ‘Toronto glves e = +5m.458. and +11m.38., eL = +20-0m.
and + 20-8m.,, T,=19h.45m.18 Georgetown SN? = +18m.23s.
Ottawa L = 4+29-8m.’ La. Paz 1P - 4+11m.58., T, =19h.39m.44s. San
Fernando PN = +33m.15s. ‘

Dec. 23d Reeords also at Oh. (Ta.ihoku), 3h. (Helwan, La Pa.z Ma.nil (2), and
tavia), (Manila), 5h. (Helwan),. 7h. g o Tinto), 9 (Batavia. and
Colombo), 10h. (Holwnn), 12h. (Ta,lhoim), 13h. (Helwan), 20h. (Honolulu).

Dec 244d. Reoords at Oh. (San’ Femando and Tokyo), lh (I-Ielwan), 5h. (Mauri-
us), Th. (Rio Tinto), 1 (Zl-ka.-wei; 13h. (De Bllt), 14h (San Fer-
uando), 19h. (Helwan), 21h (Batavia 22h (Ko e). »
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1918. Dec. 25d. 10h. 21m. 10s. Epicentre 7°-0S. 153°-0E.
A=—884, B=+451, C=—-122; D=+-454, E=+891;
G=+-109, H=—-055, K = —-992.

Although there is no direct evidence from antipodal stations, a focal depth
0-070 has been assumed : see Note at end for the argument.

. g Corr. 2 .
Station and £ 2
. Component. S '|Focus A £ P. o-C. S 0-C. L. M.
R g 2
° ° ° M. S s. M. S. . M. M.
Riverview — | —-38| 29 |183| e5 6| -—12 i9 6 -21| el1-2 | 115
Sydnev M. —-38| 269 | 183 —_ —_ 9 8 -19 11'5 120
Adelaide M. —4-31 309 | 201 10 21 ?S (10 21) —-12 158 168
Melbourne M. —4-4| 316 | 192 — - 10 14 -31 129 171
Manila W. [ -52| 384 |306.| e8 50 -8 — — — —
Taihoku 0. -57| 443 | 320 — — — — — 13-9
Tokyo 0. —-58(- 444 | 347 7 43 0 13 30 -16 —
Osaka 0. ~58[ 448 | 342 7 42| -4 (13 47) -5 138 16-2
Batavia W. | -58| 458 | 271 7 57 + 2 — - — 188
Mizusawa 0. -59| 474 | 350 7 56| -11 14 9 -19 — —
Zi-ka-wei — | -6°0| 487 | 324 8 15 - 1| 114 53 + 9 — —_
Honolulu M. | -64| 557 | 60 8 2 -60| i15 14 —56 | e 280 317
Calcutta e. | O.E.! —-7°5| 698 | 299 10 2 -25 19 26 +34 — —_
Colombo M. -79| 743 | 280 10 50 - 4 (19 50) + 8 19'8 21-3
Kodaikanal M. —-81| 772 | 283 20 56 ?8 (20 56) +41 — —
Bombay O.E.i -83| 830 291 13 21 +94 —_ — 216
Victoria M. —86| 911 42 — — — — 289 550
Mauritius M. —-87| 923 | 250 46 26| ? — (46-4) | 500
Cipolletti M. — (12014 | 144 | 27 56 ?8 {27 586) —56 29'9 373
Cape Town - M. — | 1206 | 223 20 .32 | ?PR, —_ —_ — 875
Toronto M. — | 1215 | 40 — — — — 630 —
Ottawa — - 1232 | 39 38 30| ?SR, — —_ e 628 —
W. | — |1259 | 324 | e20 18 | ?PPR, - — —_ —
reb W. — | 1264 | 323 | el9 14 |[+ 5]| e31 30 | 4114 — —
%nburgh R M. — | 127-6 | 342 23 50 ? — — — 368
N. | — — 11278 | 335, e 26 15 ? 37 22 | ?8R,| e618 666
E.| — -—— 1278 | 335 | e 24 53 ? 37 21 | ?SR, | e578 669
Uccle — — | 1290 | 334 21 4|?PR,| e31 50 | +116 — —
Bidston ’ M.8.| — | 1296 | 340 23 2| ?PR,; — — — 460
Rocca di Papa Ag. | — | 1308 [ 321 | i21 13| ?PR, — — | 376 | 395
Paris — — | 131°3 | 34 21 7 ? — -— 378 398
Moncalieri S. — | 1316 | 328 | e2 57| ?PR,| .30 11 0 381 —
La Paz Bi. — 11330 | 120 28 27 ? (28 27) ? — —_
Coimbra — — | 142-8 | 337 - — | e31 31 +11 595 —
Additional records: Riverview gives PR, = +6m.lass. i (PRy) = +'lm.10
MN = +21-8m., MZ = +16-8m. Adel =+12m.56s. (TSR,).
Osaka MN = +16-:0m. Bs,t;avi& 87 =+8m.39s.,, M= +10-7m, . _Toronto
e L=+70-2m. and +71-2 Graz SR, = +37m.53 La Paz S=
. T +31m;24s (¥SRy). De Bilt e = +39m.43s. MN = +41'8m.
opcadiPapa M = +21-3m., 2sec. after P.
It Seems desirable to give the evidence for deep focus in detail Taking T, =
25d.10h.21m.108., we have the following accordant determinations of A.
R A from
. P. 8. ) S.
m. 8.’ m. s. ° o
Riverview 5 6 . 9 6 22-1 22-1
-Tokyo 7 43 13 30 38-6 37-4 -
wa 1 56 9 40-1 401
Zi-ka-wel 8 15 14 53 426 43-3 )
Two other:stations, Honolulu a.nd Calcutta, would favour a different T,. Using

the value adopted we get

A from

P. S. P. S.

m. 8. m. 8. o °
Honolulu 8 2 15 14 40-9 44-9
Caloutta 10 2 19 26 58-5 651
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But the determinations of T, would differ sensibly in the two cases. . There

does not seem sufficient reason to modify the value of T, above adopted.
Using it we may add the following value of A from observed single records :

A from

P. S, P. S.

m.. s. m. s o °
Sydney —_ 9 8 —_ 22-1
Melbourne —_— 10 14 _ 256
Adelaide — 10 17 —_— 25-7
a 6 50 —_— 32-2 —_
Osaka 7 42 — 385 —_
Batavia 7 57 — 40-2 —

Now the fundamental difficulty in satisfying these observations without the
hypothesis of a deep focus is shown by the first two stations, Riverview and
Tokyo. The sum of their observed values of A is at most 60°-7, whereas the
distance between them is 70°-3. Two sides of a triangle are_considerably
Jess than the third. And this difficulty arises in other cases. We have four
consistent Australian stations south of the Epicentre and 4 Japanese stations
to the north, besides Manila and Batavia. Taking a southern station (say
Adelaide) and a northern (say Mizusawa), the sum of the observed distances
is 65°-8, whereas the direct distance Adelaide-Mizusawa is 74°-1. To make a
solution we must suppose the observed distances effectively diminished.
Unfortunately in this instance we do not get any help from the antipodal
stations, and must adopt a focal depth by trial and error. The minimum
focal de]ﬁth which will suit the pairs of stations quoted is that which just
makes the sums of the corrected distances equal to the distance between
stations with focal depths, as below.

Corr. to sum for depths. Corr.

- Sum. ‘030 040 -050 -060 Required.

o o o o o o o o
Riverview to Tokyo 22-1+38:0=60-1 4:-1 5:5Y 70 8-5 9-6
Adelaide to Manila 25-7 +40-1=65-8 - 4-6 62 74 8-8 8-3

It will be seen that a depth of 0-060 at least is required to make up the difference
between the sum of the separate As, as corrected, and the direct arc be-
tween stations. The depth adopted is a little greater, viz., 0-070 ; and since
the residuals are still negative on the whole, we certainly have not gone too
far. It will be seen that the assumption of an error of 1min. in both P and S
will bring the Honolulu observations into line. .

Dec. 25d. 10h. 31m. 458. Epicentre 41°-5N. 7°-0W.
A=+'744, B=—-091, C'=+-663.

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

N ° m. 8. 8. m. s. 8. m m.

Coimbra 1-7 220 023 —3 — — 0-8 09

San Fernando 51 173 3 3 L — —_ (3-0) —_

Granada 51 148 2 23 28 4 16 ? —_ —

Tortosa 5.7 94 1 28 0 —_ — 30 3-2
No additional records. . . N

Dec. 25d. Records also at Oh. (San Fernando), 1h. (Batavia), 6h. (Harvard),
7h. (San Fernando), 10h. (Helwan), 15h. (Tokyo), 20h. (Helwan), 21h.
(Kobe, Athens (2), and De Bilt). (Harvard records at 6h. an explosion
at Maynard Mass.).

Dec. 26d. Records at 2h. gm Paz), 3h. (San Fema.ndo), 8h. (Ottawa, Athens,
%’2‘% I(Jin‘, Plg,z),) 9h. (De Bilt and Helwan), 19h. and 21h. (San Fernando),
. (La Paz).

Dec. 27d. Records at 1h. (Taihoku), 2h. (La Paz and Helwan), 5h. (Bidston), -
8h. (Balboa Heights), 9h."(Mizusawa), 16h. (Simla), 20h. (San Fernando),
21h. (Tokyo an Mizusawa), 23h. (Colombo).
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Dec. 28d. 8h. 9m. 20s. Epicentre 13°-0S. 136°-0E. (as on 1918 Mar. 10d.).

A=-—:701, B=+-677, C=—-225; D=+:695, E=+'7T19;
G=+°162, H=—"156, K= —-974.

A Az P. O-C. S. O0-C. L. M.
° ° m. s. 8. m. 8. 8. m. m.
Riverview 250 149 e 5 38 0 el0 22 -1 e10-8 125
Sydney 250 149 e4 58 —40 —_ —  11-1 12-2
Melbourne 260 164 (5 58) +10 — — 60 130
Perth 26-5 221 — — 11 0 +28 — —
Colombo 59-2 286 22 40 SR, — —_ — 257
Helwan 109-1 297 53 40 L — — (563'7) —_
La Paz 142-1 140 23 49 ?PR; —_ —_ — —
Riverview gives e = +7m.57s.
Dec. 28d. 18h. 3m. 10s. Epicentre 3°-3S. 12°-0W.
A=+-976, B=—208, C=—-058; D=—-208, E=—-978;
=—-056, H=+-012, K = —-998.
A Az P. O-C. S. 0-C. L. M.
o o m. s, 8. m. s. s. m. m.
San Fernando E. 40-1 9 — — — — 203 21-8
Rio Tinto 41-4 8 16 50 ISR, —_— —: — 238
Cape Town 41-7 143 14 38 18 (14 38) + .7 — 240
ers 425 21 e8 9 —6 1430 —12 21-8 233
Coimbra, 43-7 5 8 4 —20 14 34 —24 210 246
Tortosa 456 12 815 —22 — — 238 281
Barcelona 466 15 10 25 PR, —_ — e21-7 278
Rocoa di Papa 504 25 e917 + 8 1614 —10 259 286
Moncalieri 51-4 19 e8 52?7 —24 i16 38 + 2 242 276
Paris 537 11— — el7 0 — 5 258 288
Shide 54-8 — — 21 6 ISR, — —
Kew 55-7 9 — — — - — 318
Uccle 55-9 13 — — e17 26 - 7 e27-8 —
La Paz 56-6 254 948 — 2 i17 35 -6 265 274
Bidston 57-2 8 1732 S (17 32) -—17 — 31+4
De Bilt N. 57-3 13 — — 1753 + 3 e25-8 292
E. 57 13 — — — — e24-8 298
Eskdalemuir 59-1 7 i18 12 S (i18 12) 0 238 —_

Additional records: San Fernando gives PE =17h.52m.30s., belonging to_an
earlier shock. The North component records are each one minute earlier
than the corresponding East record, MN = +20-8m. Coimbra MN =
+23-Tm., Ty =18¥n.3m. 1s. Rocca di Papa e =17h.59m.48s. (earlier shock),
P=+9m.5s. and eL = +26-8m. Moncalieri MN = +31-0m. these
records are given as 17Th. instead of 18h., T, =18h.2m.21s. Paris -gives
S as e, also e; =1Th.59m.23s., MN = +31-8m. La Paz gives 1°-88. 13°-3W.,
To=18h.3m.15s.

Dec. 28d. Records also at 4h. (Riverview and San Fernando), 8h. (Batavia and
Manila), 9h. (Colombo), 16h. (La Paz and Moncalieri), 17h. (Edinburgh
and Helwan), 18h. (De Bilt), 20h. (Taihoku), 21h:. (Fordham), 23h.

(Mizusawa and Rocca di Papa). :

Record at Oh. (Athens), 1h.

%La. Paz), 2h. and 5h. (Colombo), 6h.
Riverview), 13h. (Tokyo), 22h. ( .

Dec. 29d.
( ordham)
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Dec. 30d. 7Th. 11m. 45s. Epicentre 4°-5S8. 152°-0E. (as on 1918 July 23d.).
A=—880, B=+-468, C=—-079; D=+4-470, E=+-883;
G =+-069, H=—-037, K= -—-997.

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

° ° m. s. 8. m. s. 8. m. m.
Riverview 292 182 e6 17 — 3 11 22 + 2 el4:7T 17:6
Sydney 29-2 182 615 — 5 —_ —_ 15-0 17-8
Adela.!de 328 200 13 33 - YS (13 33) +72 17-5 18-8
Melbourne 339 190 — L 19-2 22-2
Manila 36-2 302 — — e 13 15 + 2 — —
Batavia 449 266 €9 15 +43 — — —
Honolulu 553 60 e24 39 L — — 31 36-2
Helwan . 118-7 302 70 15 L —_ — (70-2) —
De Bilt 125-1 336 — — — — e61-2 —

Additional records Riverview gives MN = +17-8m. Sydney gives P at 8m.
instead of m. Corrected above by comparison with Riverview. Ade-
laide S = +15m 58s. (?SR,). Taihoku (A =41°-8) gives e =7h.10m.0s.

Dec. 30d. Records also at 1h. (Perth), 5h. (Kobe), 16h. and 23h. (Lick).

Dec. 31d Reoords at Oh. (Zurich), 1h. (Mauritius), 2h. (Riverview and Helwan),
h. (Denver), 5h.' (Helwan, Osaka, Mizusawa, and Tokyo), 7h. (Helwan),
8h (Kodaikanal), 10h. (Taihoku), 19h. (La Paz), 22h. (Manila).
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t

APPENDICES TO INT. SEIS. SUM. FOR 1918.

~(2) REPETITIONS OF THE CHILE EARTHQUAKE
: OF 1918 DEC. 4.

The Earthquake of December 4, destructive at Copiapo, was followed by
several - well-established repetitions from the same focus (or near it). Besides
these a number of shocks were registered at La Paz which may be from the same
focus, though in many cases this is only a presumption. It may be convenient
to give here a complete list of the La Paz records of P, so that hypotheses as to
the nature of repetition may be readily tested. The intervals by which S, or L,
follow P are also given. The columns N, C, and P —C are explained below.

.. La.Paz records which may be repetitions.

P. S. L. N. C. P-C.

d. h.m. s. m. S. m. m. .
-Dec.. 4 436 8 +2 7 — 0 36 + 01
Sy 411 50 6 +2 8 +2-6 21 57 — 69
s 413 24 38 L — 25 21 + 36
. 413 48 36 - - — 26 - 42 + 66
,» 413 58 10 +2 9 +2-8 27 — 4-8
s 415 36 14 +2 13 +3-2 31 217 + 9-2
s 415 51 34 _ +2-8 32 48 + 36
,» 416 33 30 —_ — 34 30 + 35
» 41638 0 +1 58 +2-7 34 30 + 80
» 416 46 5 — —_ 35 51 - 49
» 417 23 30 — — 37 33 - 95
s 417 44 10 +2 8 +3-2 38 54 — 98
s 418 40 +2 17 +3-0 40 36 + 40
,» 419 17 30 —_ — 42 18 — 05
» 419 25 — — 42 18 + 70
o 419 28 25 +2.10 +26 42 18 +10-4
s 420 215 - —_ 44 + 23
,» 420 18 40 —_ —_ 45 21 - 23
, s 420 25 14 — — 45 21 + 42
. s 4 20 34 38 —_ —_ 46 42 - 74
» 4 20 42 20 — —_— 46 42 + 03
» 421 34 45 — —_ 48 24 +10-8
5 423 17 45 — — 53 9 + 8-8
s 423 25 — — 54 30 — 49
s 5 11025 — — 59 15 — 46
» 5 115 55 — — 59 15 + 09
. 5 12110 +2 13 +3-3 59 15 + 6-2
» 5 52537 — —_ 71 27 — 14
» 5 53130 - — 71 27 + 45
s b5 548 17 +2 12 +2-9 72 48 4+ 0-1
s 5 7T 1 0 —_ —_ 75 51 +10-0
» 86 737 25 —_ —_— ks 33 + 44
» 5 74718 — —_ 54 — 87
» 5 8 130 — — 78 54 + 75
s 5 914 30 — +3:5 82 18 - 35
,» 512 38 15 — — 92 48 - 97
» 512 41 50 +2 5 +2-8 92 48 — 62
, 013 45 — — 95 51 — 60
s 5 14 56 45 —_ — 98 54 + 28
s 5 18(15 30) — +3-0 108 2 - 85
,» 518 26 10 +2 1 +2-6 108 24 + 2-2
» 519 220 —_— — 110 6 - 37
,» 520 11 50 +2 6 +29 113 + 2-8
s 52029 25 +2 12 +29 114 30 — 06
s, 52139 50 — —_— 117 33 + 6-8
s 5 22 37 +0 55 +1-6 119 15 + 20
s 5 22 48 53 +2 16 +31 121 57 — 8-1
, 523 8 22 +2 17 +3-5 122 18 — 96
,s 6 013 31 —_ —_ 125 21 - 175
s 6 4 28 36 — — 137 33 - 44

Continued on next page.
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La Paz Records which may be repetitions.
P. S. L. N. C. P-C.

d. h.m. s. m. 8. m. m. .
Dec. 6 7 24 23 +2 7 +2:6 145 21 + 34
,» 6233510 —_ +3-3 191 27 + 82
» 11242 5 +2 11 +29 229 45 - 29
» 7119 123 +2 10 — 247 3 - 16
», 8 945 0 +2 9 +3-0 289 45 0-0
s 911 2 4 +2 29. +3-3 361 51 + 51
,» 10 1.51 37 —_ —_ 404 60 — 84
,» 10 17 22 22 —_— — 448 24 — 16
» 10 19 44 54 — — 455 51 — 61
,» 10 21 28 19 Ce— — 460 36 - 77
» 12 1418 11 — — 576 12 + 6-2
» 12 23 59 11 — +24 604 60 - 0-8
,» 13121 14 +2 0 +2-8 608 24 - 28
5 13 1 58 17 — — 610 66 - 77
", 13 11 3055 L — — 637 33 - 21
,» 131210 15 — — 639 15 — 4-7
» 14 21 54 10 +2 2 +32 735 51 + 32
, 1610 23 12  +2 0 +3-1 839 15 + 8:2
,, 18 16 36 11 — +25 994 30 + 62
o 19 7 41 44 — — 1037 . 33 + 87
» 20 2 21 56 — — 1091 27 + — 5-1
». 20 938 0 +2 15 +2-9 1111 4 —10-0

In previous numbhers of this Summary and in the Geoph. Sup. to the Mon..
Not.R.A.S., a periodicity of just over 21min. has been suggested for the recurrence
of earthquakes. To test its applicability in the present instance the records
of P are compared with the nearest multiple of 21-:0min. from the first record
(neglecting the seconds). The column N shows the number of multiples of 21min.
elapsed, and the column C gives the minutes of the calculated epoch: thus,..
N =21 corresponds to an interval 21x2lmin. =7h.21m. since 4d.4h.36-0m., i.e.,
to 4d4.11h.5Tm. The 4d.11h. can be inferred from the column P: the 57m.
is given in column ¢, and P —C=50-1m. —57-0m. = —6-9m. _The values of P—C
should cluster about zero if the repetitions follow the main shock after multiples
of 21min., but they show no such tendency. Collecting them under each minute

as below i —
Minute 0 - 1 2 3 41 5 6 7.8 .9 10
Pos. 5 0 5 5 4 | 1. 5 2 5 1 % 4
Neg, 3 3 4 2 6 1 5 4 3 4
Sum. 8 3 9 7 10 2 10 6 8 5 ®

The second line gives the numbers of positive residuals and the third the
number of negative.  In the fourth they are added together, as this process has
Previously been found effective. But it is seen that there is no clustering of any

mportance. It may be that we ought to limit attention to those cases where
there is an 8 or L record confirming the P, thus:—

Mino 0 1 2 3 415 6 71 8 9 10
‘R 30 3 3 111z 0 3 1.
Nee. ‘2 1 2 1 110 2 o0 2 2 .
Sam. 5 1 5 4 2] 1 & 0 5 3 &

but agalin there is no appreciable clustering.

It will be noticed that the second shock follows the first by 7h. 14m., which
is sensibly not a multiple of 21m. Now the second shock was much %reater
than the first, and it may be that we ought to have reckoned from it as starting
ffoint. But the clustering would then have appeared near the minute—7m.

it is omly slight, we may have obscured it in adding together positive and
negative residuals. Re-writ: with —7min. as zero we should get-—

Min. 0 1 2 3 4 5 [} 7 8 9 10
Pos. 5 1 (] 2 4 3 3 5.0, 6 4
Neg. 4 3 4 4 1 5 2 5 .4
Sum. 9 4 10 6 5 8 5 10 1 9 (10)
The numbers near Omin. are now slightly larger than the others, but no-.
importance can be attached to the excess. v large '

Some success was also obtained by assuming a slight a.lter&t-ion to period,
talqng it for instance as 20-8min., but this seems inco: tent with other results.

There are difficulties in testing Dr. Jeans’s. ods of 125-8m. and 222m.
ow to the number of quite short intervals, which seem to require some:addi-
H hypothesls tor ‘ﬂtﬂnz these long periods. ) ) o

o
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Attention may alse be drawn to the series of shocks from 18°-5N. 68°-0W.,
as follows :—
To N. C. Te~C.
d. h. m. s. m. m.
Oct. 11 14 14 25 0 14-0 + 0-4
5 11 17 34 8 2-0 + 16
,, 12 0 15 30 29 -23-0 - 75
,» 12 819 37 52 26-1 - 65
» 13 4 51 30 110 44-1 + 75
»» 14 0 24 20 166 20-2 + 4-1
» 14 215 20 172 26-2 -10-9
» 17 819 3 395 295 ° —~10-4
., 18 21 33 35 501 357 - 21
, 25 342 50 930 45-3 - 25
ov. 12 12 1 35 2188 5-0 - 34
., 12 21 44 32 2216 53-0 -~ 8-5

Since the later multiples are large, the more accurate value of the period
21-00136608min. (Geop. Sup. M.N.I. p. 98) has heen used in column C. here
i8 =ome tendencry to cluster about —1-5min. and —8-5min., but the evidence
could only be of value in conjunction with other évidence. Recurring now to
the case of the Chile earthquake something of the same kind is observed if we
exclude the early repetitions. It seems quite possible that, after a severe shock,
waves of various kinds may persist for some time, causing a complex of subse-
quent shocks which may be difficult to analyse : so that a regular pulsation, if
it exists, will only get a chance to declare itself after these miscelaneous shoeks
have subsided. 1If, therefore, we exclude values of N less than 80 say (80 x 21min.
=28 hours) then the La Paz records analyse as below :—

. Min. 0 1 2 3 4 ! 5 [ 7 8 9 10
Pos. 1 0 4 2 0 1 0 3 0 4
Neg. 2 2 3. 2 211 3 3 2
and we see again a slight clustering, about —2 and —7 in this case. Rearranging
with —4 as zero we get—

e

Min, 0 1 2 3 4 , 5 6 1 8 9 10

Pos. 2 2 3 1 3 1 0 4 2 09,

Neg. 1 3 3 3 211 0 3 0 3

Sum. 3 5 6 4 5] 2 0 7 2 3 (2
which gives a small indication of clustering of a type previo noticed, viz.,
with a Eiiouble maximum, P usly no g

(8) BELATED RECORDS.

Records for Qotomari and Tokyo for 1918 were not received until a portion
of the year had already been printed. The following observations were accord-
ingly omitted from their proper place, but may be inserted in MS. :—

. Ootomari (46°39°N. 142°46’E.).
Constants A = —-546, B = + 415, C = +-727.
Observations not received until the solutions for 1918 Jan.-June had

printed. : ;
Date. Epicentre. A P. O0-C. 8. 0-C. L. M.
. h. ° ° ° m. s. 8. m. 8. 8. m, m.
Jan. 30 21 47-5N.129-0F. 94 130 -52 — —_ 2-4 —
Feb. 4 17 29-6N. 87-8E. 45.4.17 21 S (17 21) +120 28-0 234
. T 5 ‘5N.127-0E. 424* 7590 + 2 1419 + 9 174 175
Feb. 9 20 25-6N.134-1B. 222 2 27 —160 — —_ 42 43
Feb. 13 6 24-0N.116-3E. 309 647 +10 1147 — 3 14-2 154
Apr. 10 2 44-0N.131-0E. 87t 2 34 4381 _— — 43 44
y 20 14 7-4N. 35-2W. 125-8 21 13 PR, — —_— e
May 20 18 20-68. 71-5W. 1515 16 34 —83 — —_— — —
May 22 6 17-0S.177-5W. 73-0+ 11 7 + 9 —_ —  20-1 —_
May 31 8 45-1N.1472E. - 35 1 23 +§7 —_— —_— 26 _—
June 1 8 38-5N.146-0E. 85 3 4 ? (346) -~ 4 —
Tokyo (35°41’N. 139°45'E. included in list).
Jan. 18 10 13-0N. 95-0E. 467 — — 918 44 113 —_— —
Jan. 25 1 12-0N. 95-5W. 109-4 31 23 ? 31 44 ? local ¢ -
Jan. 30 21 47'5N.129-0E. 143 2 27 —63 — — — 53
Feb. 7 5 6-5N.127-0E. 314*e630 — 4 e7 52 « § ° — —
Feb. 9 20 25-8N.134-1E. 118 2 21 ~26 4 2 57 — 48
Feb, ;g g 24-0N.116-5E. 232 5 36 +17 757 -—92 100 13-8
- —

49-0N.1440E. 137 o5 12 ~49 —_— —

* Correction for deep focus —2°8 for
t Correction for dggp focus —0° 6. g%o
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(v) CORRECTED EPICENTRES.

This additional information from Ootomari and Tokyo has suggested revision
of adopted epicentres in three cases.

On 1918 Jan. 30d. 21h. 18m. 27s., both Ootomari and Tokyo give large nega-
tive residuals ( —52s. and —63s.), thus confirming the other Japanese stations, and
making it clear that a solution with focus at normal depth will not work. We
must assume a focal depth of about 0:050. The only available confirmation from
the antipodes is provided by the La Paz observation, A =145°-9, iP = +18m.6s.
It this is a true P the residual is -31s., as in the text. But possibly it is [P]
with residual —106s., or —46s. if we may assume an error of 1min., as suggested
by the repetition on Feb. 9 below. The revised solution would give the following
residuals for some representative stations :—

1918 Jan. 30d. 21h. 18m. 27s. Epicentre 45°-0N. 135°-0E.

A=-—:500, B=+-500, C=+4-707 ; D= +-707, E=+-707;
G = —-500, H=+-500, K=—-707. :
Corr. for New Residls. 014 Residls.
Focus A Az. P. S. P. S.
° B o 8. 8. , R 8.

Ootomari +0- 5-6 70 0 —_ —?2 —
Mizusawa 0-0 7-4 220 -3 — =M —
Tokvo —-0-6 - 10-0 157 + 5 — -63 —
Kobe —06 103 179 + 9 —  —46 e
Osaka —-0-6 103 178 +12 — =44 —
Zi-ka-wei —-16 174 222 +12 -117 - 8 ~52
Taihoku -2:3 227 213 +10 — =27 —
Manila —34 326 207 -3 -3 —44 -7
Calcutta —44 450 258 — 3 -9 -5 —-14
Simla —4:5 465 275 + 4 +4 +1 -1
Bombay -53 576 266 + 6 +22 -2 + 6
atavia -~53 571 214 +12 — =24 —
Honolulu —55 590 89 +15 +30 —48 -89
Lemberg —-5-8 677 320 +19 +31 +11 +17
Berkeley ~59 1-8 53 + 1 + 2 —49 ~91

ck -6-0 2-6 53 + 1 + 5 —49 -89
De Bilt —6-0 3-8 33 +11 +16 0 -3
Eskdalemuir -60 737 338 + 8 +19 -5 - 4
Uccle —60 . 751 330 + 5 +12 <~ 5 -9
Athens —6-0 61 311 +10 +21 0 0
Paris —6-1 74 330 + 8 +12 ~— 4 -9
Milan ~—6-1 76 325 -1 +10  -—12 -12
Perth —~6-2 87 197 +29 — 19 —
Adelaide —6-2 0-2 178 — + 7 — -85 .
Riverview —6-2 0-9 167 —~ 4 +133 —57 +29
ydney —6-2 0-9 167 - -1 — -111
Ottawa —6-4 5-7 20 -6 —-18 =37 ~78
Northfleld —6-4 75 19 -1 —-26 —30 —84
Georgetown —6-5 1 -3 24 —11 —44 —44 —106
Washington —6-5 01-3 24 ~-12 —44 —44 -—106

1918. Feb. 9d. 20h. 46m. 18s. Epicentre adopted in the text as 25°-6N.
134°1E.; but this seems to be possibly a repetition of the above from the same
deep focus, thus :—

* Feb. 9d. 20h. 46m. 10s. Epicentre 45°-0N. 135°-0E.
. Focal d%pth 0-050.
s . 0-C.

Carr. A S. 0-C.

: o o o m, 8. 8. - m. 8. 8.
Ootomari +0-2 5-6 70 . 2.35 18 - (2 35 -4
Mizusawa. 0-0 74 220 2 13 +21 3 48 +27
Tokyo —06 100 157 229 + 17 410 - 3
Kol —-0-6 10-3 179 218 - — 8 (3 50) -31
- Osal -0-¢ 10-3 178 2 25 -1 — —_
Zi-ka-wei -1-8 17-4 222 313 -36 5 37 *—'Ig

Manila.. -3-4 326 207 (5 38) —42 5 38 t}
Batavia —-g-s 571 214 — — 1450 —111
eb -0 744 321 11 8 —1 — —_
M 5& . ~8-1 7;45 33 117 =10 —_ —
Monte Cassino —8-2 788 32 1132 - 2 —_ —
Rococa di Papa —6-2 791 321 11 30 - 5 14 51 PR,
La Paz 145-9 4 19 9 [-=58] - —

. The observations at Zi-ka-wei, Manila, and Batavia are discordant, but
otherwise the fit is fairly satisfactory. . |

Mar. 23d. Oh. 11m. 50s. The Epicentre 49°-0N. 144°-0E. seems clearl
erroneous, but it is not clear what eha.nge should be made. Apparently this
not a further refatmon from 45°-0N. 135°-0E. above. - The epiovntre seerns to be
nearer that. sﬂl 10, viz., 44°N. 131°E., but without a deep focus. The best.
solution ob! was 42°N. 129°E., but it is necessary to assume one or two
mistakes of minutes. .
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(5) METHODS OF PROCEDURE.

Since the volume for 1918 begins a new series of this
publication, it seems desirable to repeat here the explanation
of the procedure formerly given in Appendix IT to the Large
Earthquakes of 1916.

If 5 and \ be the latltude (North) and longitude (East)
of an epicentre, then the following constants are usually printed

/ for each epicentre : )
A = cos & cos A B =cos 8sin\ C=sin &
D= sin \ E=  —cos)
G =sin 8§ cos A H =sin §sin \ K= —cos

~ With A, B, C, it is easy to find A for any station, and with
either D, E, or G, H, K, to find Z, the azimuth of the station
round the Epicentre (from North to East). For if d and I
be the latitude (N) and longitude (E) of the station, and.

a = cos d cos [, b =-cos dsin’l, c=sind,
then (see M.N.R.A.S. LXXV., p. 530).

. 2 versin A=(@a—AP+(b— B)‘-‘—i—(c——C)‘2
242sin AsinZ = (a — D)+ (b— E) + ¢
2+2sin AcosZ=(a—G)*+ (b —H)* + (c — K)?

The values of a, b, ¢ for the stations are printed in a hst
which has been distributed.

For finding -A from the first equation a table is given at
the end of the paper cited. The Azimuth is usually found.
from both 2nd and 8rd equations, when A is less than 800:
but beyond 800 is often read from a globe as it is not’ requlred
with great accuracy

Useful checks on the signs and values of the constants are
A=+4KE, B———KD G=—CE, H—+CD

I.W. County Press.—1847-10-23,




