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FORMERLY THE BULLETIN OF THE
BRITISH ASSOCIATION SEISMOLOGY COMMITTEE.

The present number contains the information for July,
August, and September, 1918. The practice of presenting threc
months’ records at a time is found to be convenient.

Special attention has been paid to the series of shocks from
the Epicentre 46°-5N. 151°4E. For the first of these (on
Sept. 7d. 17h.) the focus was apparently 0-080 radius above the
usual depth, while for that on Sept. 8d. 5h. it seems to be at normal
depth. The essential difference between the two cases is shown
by a direct comparison in a note to Sept. 8d. 5h. The repetition
on Sept. 8d. Oh., however, seems to agree with Sept. 7d. 17h.
For the other repetitions the evidence is generally too slight to
decide whether the focus is high or normal, though on Sept.
12d. 18h. there seems to be a return to the high focus of Sept. 7d.
17h. [Another instance of the occurrence of shocks at different
depths below the same Epicentre seems to be furnished by the
shocks of 1918 Feb. 7d. 5h. and 1918 Sept. 11d. 4h., the latter
having normal depth, the former 0-025 below.]

But the series has another point of interest. It is shown
that the periodicity of 21min. suggested in another connection
has no appreciable influence in determining the sequence. But
the suggestion of Dr. Jeans (Proc.R.S. A.Vol. 102, p. 554, 1923)
that the shocks recur after times mt,+nt, where t,=125-8min.
and t,=222-0min. was found to be borne out with striking accu-
racy on one condition, viz., that for the time of the first shock
(Sept. 7d. 17h.) the value of m is at least +2. Otherwise (i.e.,
if m and n are zero for the first shock) the first two repetitions
cannot be represented with positive values of m and n; though
from the third shock onwards this can be done. The representa-
tion is, however, so satisfactory if this condition be granted as
to support Dr. Jean’s suggestion very strongly.

H. H. TURNER.

University Observatory, Oxford,
1928 August 8th. :
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1918 JULY, AUGUST & SEPTEMBER.

’ 1918. July 1d. 6h. 8m. 18s. Epicentre 9°5N. 127°0E,

A=--594, B= 788, C=+:165; D=+-799, E=+4.602;
G =—-099, H=+-132, K=—-986.

_—

5] =

Station and g E
Component. § A g P 0-0C, 8 o-C L M

N

= <
o o M. s, s. M. s s, M. M.
Manila W. 7'8 | 311 i2 6 + 8 — — 40 42
Taihoku 0. 16'4 | 342 4 17 +20 — — 75 10°5
Zi-ka-wei — 22°3 | 347 i5 14 + 5 9 20 + 9 197 159
Batavia Ww. 255 | 233 5 33 —-10 10 2 -11 — 127
Kobe 0. 26-2 15| e5 56 + 6 (10 25) -1 104 16-2
Osaka 0. 264 16 5 57 + 5 (10 37) + 7 106 20-2
Mizusawa E. [ O. 322 21 6 48 -2 11 87 -14 — —
Adelaide M. 45-8 | 167 12 59 ? (14 59) —26 240 264
Colombo M 468 | 271 6 18 ? 15 36 -2 284 334
Kodaikanal M. 488 | 275 9 24 -+25 — — 202 361
Riverview — 490 1153 | e9 0 0| el5 54 —-12 | e 24'5 267
Sydney — 490 | 153 9 6 + 6 (16 18) +12 26-2 319
Melbourne M. | 502 [161| — — | (16 36) | +15| 306 | 327
Simla O.E.| 510 | 303 9 0 -13 — — — 264
Bombay O.E.[ 532 287 8 51 -36 — — —
Honolulu M. 727 | 70| 10 54 | —40 21 0 + 2 336 357
Mauritius N. [ M. 74'1 | 248 18 54 ? — — — 311
E | M. 74:1 | 246 19 48 ? — — 387 41-2
Helwan M. 90-2 | 300 13 36 +19 — — 648
Lemberg B.O.| 910 [ 321 | e19 48 ? €23 54?7 —30| e557 60-3
Budapest — 94-8 | 320 — — | e24 42 —22 —_ —
Victoria M. 95'6 39 23 42 ?8 31 34 |?SR, 453 754
Vienna z. | — 96:3 (321|113 43| — 8 — — — —
Graz W. 97°2 | 320 12 42 -73 —_ — — —
Zagreb Ww. 974 | 319 | e12 41 —-75| e24 17 -73 507 597
Triest A 989 |319 | e15 6? 61 — — —
Pola w. 99-1 1318 | e24 39 ?S [(e24 39) —68 | e552 638
Berkeley — 1000 | 49| e34 12 | ? SR, — — — —
Pompeii — 1003 [ 315|618 24 | ? PR,| e 14 —105 — —
Rocea di Papa Ag. [ 1008 (316 |[e18 6 |? PR, - — e 511 68-8
De Bilt N.| — [ 101-0 | 328 — — - — e 547 57°4
E. | — (1010 | 328 — — e24 6 —119 |-e 56'7 815
Uccle — | 1021 | 327 | e17 42 ?PR, — —_ e 537 567
Edinburgh M. 102:8 | 334 14 12 -12 — — — 67-2
Moncalieri S. 103-0 | 321 | e14 15?7 —10 26 7 -17 431 690
Eskdalemuir G. 103-2 | 333 | e14 12 —14 | i24 57 -89 46-7 570
Stonyhurst M. 103'7 | 332 19 42 | ?PR, 29 12 ? 587 64-0
Kew M. 104-1 | 329 — — — — — 677
Bidston M.S.| 1042 | 332 17 42 | ?PR, 25 6 —89 | — 368
Paris — | 1042 | 326 | 18 42 | ? PR, | e24 58 -97 53-7 577
Barcelona Ma. | 1082 | 320 — — e24 22 -170 | e57-2 877
Tortosa — | 109-7 '| 320 19 12 | ?PR, 25 22 -123 287 680
Cape Town M. 1107 | 237 55 12 ?L — — (552) | 692
Coimbra — | 1156 [ 324 [e19 59 ?PR, 29 36 +81 576 636
Rio Tinto M. 115-9 | 320 19 42 | ?PR, — — (56:7) | 810
Ottawa — | 121-4 191120 42 | ? PR, 30 36 496 | 6077 —
Toronto M. |1217 | 22| - = — — 54°5 —
Accra M. 125-3 | 284 — — - — 76-2 897
Georgetown — | 12687 23 [e21 19 PR, - — 767 —
Washington Mar. | 1267 | 23 21 24?| ?PR, 27 229 ? 587 81-2
La Paz Bi 1637 | 117 20 18 | [+ 7] 33 56 ? 757 837

For Notes see next page,
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NOTES TO JULY 1d. 6h. 8m..18s.

Additional records : Manila gives MN = +4-5m. Zi-ka-wei MN = +17-3m,
‘Batavia gives its records ten minutes early. Kobe MN = +16-1m.
Osaka MN = +15-9m. Mizusawa SN = +12m.6s. Adelaide S is given
as PR,, also 8 = +18m.19s., SR, = + 20m.4s. Riverview ePR, = +11m.7s.,
eS=+16m.1s., PS=416m.25s., MN = +25-5m., MZ = +37 :3m., T,=
6h.8m.36s. Sydney gives S +10m. wrong. Melbourne S is given as
PR,, also S=+422m.6s., SR;=+25m.42s., SR,= +27m.12s. Simla
MN = +31-4m. Zagreb MNW = +63-7m.  Pola MN — +65-9m. Rocca
di Papa L =460-1m., +61-1m., and +78-4m. De Bilt gives epicentre
9°-ON. 127°-0E. Moncalieri MN = +71-6m. Eskdalemuir e — +18m.26s,
Coimbra MN = +63-3m. Rio Tinto M= +28-Tm. Ottawa L = +76-Tm.
and +88-Tm. Toronto L =+69-0m. and +89-9m. Washington L =

+34:2m. and +76-7m.

July 1d. 11h. 2m. 0s. Epicentre 34°-5N. 25°-0E,

A=+4-T47, B=4-348, C= +-566; D=+-423, E=—906;
G =+-513, H=+-239, K = —-824.

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

° ° m. s. 8. m. s. 8. m. m.

Athens g 36 344 059 + 3 141 + 2 2-0 2-2
Pompeii 103 310 i244 +10 e4 38 + 1 6-5 —_
Rocca di Papa, 121 310 e3 12 +12 — — — 3-8
Zagreb 13:2 331 e315 —1 e7 37? L (e 7-62) 85
Pola 13-4 324 —_ — e5 59 + 6 e82 89
Triest 141 326 e6 0 1S (6 0) —10 —_ —_
Graz 145 333 e3 33 0 5 48 —32 —_ —
Lemberg 154 359 e6 33 1S (e633) — 8 e82 9-4
Moncalieri 16-9 314 — — e7 33 +17 102 12-2
Paris 219 318 — — 1913 +10 13-0 —_
Uccle 221 324 e5 0 —6 e8 12 —55 e12-0 —
De Bilt N. 226 327 —_ — o915 -2 115 131
E. 22-6 327 —_ L — —_ — 127 15-5

Bidston 27-4 322 13 42 L —_ — (13-7) 174
Edinburgh 28-8 327 16 20 L —_— — (16-3) —_

Additional records: Athens gives MN = +2-3m. Zagreb e = +4m.15s.,
MNW = +8-Tm.

July 1d. Records also at 5h. (Rio Tinto (2)), 8h. (Rio Tinto and Mizusawa),
10h. (Tokyo), 21h. (Lick).

July 2d. _Records at 1h. (San Fernando), 3h. (Batavia), 4h. (Ootomari), 6h. (La

Paz), Th. (Melbourne), 8h. (La Paz and Helwan), 11h. (Helwan and Ann

Arbor), 14h. (Taihoku and Rio Tinto), 15h. (Pompeii), 17h. (Manila (2) ),

1on. dﬁm;ﬂa), 20h. (Taihoku), 23h. (Taihoku, a, and San
'ernando).
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1918. July 3d. 6h. 51m. 55s. Epicentre 3°5S. 142°0E.

=—-T87, B=+-615, C=—-061; D=+:616, E=+-788;
G =+-048, H=—-038, K = —-998.

The deduced values of T, have rather a wide range. The adopted value is
near the mean, and the anticentral stations suggest a normal focal depth.
But the observations in Japan and Australia (roughly N. and S.) are both
negative, as for a deep focus. - The Indian and Apia observations would be
improved alittle by an epicentre further east.

< =
Station and £ E]
Component. '§ A | E P 0—C 8 0—-C L M
N
= -
o b M. S, s M. S, s M. M.
Manila Ww. 277 |1 312| e6 5 0| i10 29 —-251 i12'5 14-3
Riverview — 315 | 165 i6 30 | —13 | e11 48 -12 | 139 193
Sydney M. 315 | 165 6 35 8 11 35 —25 14-4 189
Adelaide M. 316 | 185 6 43 0 11 55 - 158 183
Melbourne M. 344 | 176 9 11 | ?PR, 14 35 | ?8R, 18-1 20°1
Taihoku 0. 349 | 326 7 6| —6 12 40 —14 158 204
Batavia W. 352 264 | i7 16 | + 1 i8 53 | ?PR, — 181
Perth M. 376 | 218 6 56 | —39 — - — —
Kobe 0. 387 351 | e7 34| —10 — — 16-4 167
Osaka 0. 387 | 351 7 36| -8 127 39 —69 15'8 162
Tokyo 0. 392 | 357 7 45| -3 18 6 ?L (18-1) —
Zi-ka-Wei N.| — 399 | 332 7 52| — 2| el13 50 —-15| e 167 22°7
E.| — 399 | 332 — — e13 56 -9 el70 22°5
Mizusawa E. | O. 42:6 | 359 8 7| -8 14 2 —41 — —
N. | O. 426 | 359 8 3| -12 14 12 -31 — —
Apia Ww. 46'8 | 106 | €8 25 | —21 | e14 45 —-53 186 28-6
Ootomari - 50-2 1 8 58 | —10 16 22 + 2 20°1 21-9
Calcutta O.E.| 585 | 299 10 5 + 3 18 29 +24 — —
Colombo M. 62:9 | 280 10 23| - 8 15 5 | ?PR, 231 381
Honolulu M. 637 | 64 10 35| —1 19 17 + 8 315 34-2
Kodaikanal M. 658 | 283 10 83 | + 3 — — 161 458
Simla O.E.| 706 305 ell 5| —16 | ¢20 23 -10 — 451
Bombay O.E.| 716 | 291 1 30| +3 21 3 +18 — 454
Sitka E. | B.O.| 890 | 33 — — 23 32 -31 — 239
N. | B.O.| 890 | 33 — — 23 38 —25 — 37-4
Victoria M. 958 | 42 13 43| — 65| 125 33 +19 44-4 559
Z. | — 958 | 42 13 35 | —-13 —— — 441 52:7
Berkeley — 966 | 52|e17 24 | ?PR, | e20 9 +47 — 486
Lick Ww. 972 | 53 | e18 5 | ?PR, -— — - —
Tucson B.O.| 1064 | 57 | 23 54 ? — — 471 67-1
Lemberg B.O.| 1104 {323 | e19 17 | ?PR,| €28 17 +45 | e571 68-3
Athens E | — | 1142 | 310 19 50 | ?PR, | e29 43 +99 | e581 87-1
N.| — | 1142 | 310 19 57 | ?PR, — — — 738
Budapest — | 114-4 | 322 19 38 | ?PR, 24 28 ? — —
Cape Town M. 1150 | 230 24 47 29 35 +85 59:0 666
Vienna — | 1156 | 323 19 53 | ?PR, — —_ — —
Graz W. | 1167 | 322 | e19 33 | ?PR, — — —

Zagreb W. [ 11770 [ 321 [el5 14 | —15 — —_ 60-1 741
Triest W. | 1184 | 321 19 57 | ?PR, 28 27 -10 — —
Pola W. | 1187 [ 320 | e20 7 | ?PR;| e30 13 +93 | e44'6 741
Dyce Ma. | 1192 | 339 19 39 | ?PR, 30 53 | +127 496 669
Hohenheim — | 1195 1 326 | e18 59 | [+ 8]| 30 15 +89 — —
De Bilt B. | — | 1198 | 331 15 35| — 6 | e28 33 -15 591 585
N. | — | 1198 | 331 — — e28 22 ~26 53-1 604
Pompeii O.A.| 1200 | 316 | i19 49 | ?PR,| i29 59 +70 585 845
Monte Cassino — | 1202 | 317 41 46 ?L — — (41°8) | 418
Edinburgh M 1206 1338 | 19 5 | [+11) — — — 761
Zurich — | 1206 1325  e19 3 |[+ 9] e20 36?7, PPR, — —
Rocea di Papa Ag. (1208 | 318 {el19 1 |[+ 7 26 157 ? e 594 73-8
Uccle = — | 1208 | 330 | e18 59 | [+ 5]| e30 17 +82 501 63-8
Eskdalemuir G. 12111 1 338 1el5 33 | ~15 | i28 38 -20 381 447
St. Louis W. | 12111 | 48 — — [(e28 5) -53 581 631
Milan — ] 121-3 | 323 21 14 | ?PR, — — — 250
Stonyhurst M. |12119 | 336 21 35 |?PR, 29 41 +38 — 720
Besangon — | 122-1 | 326 — — — — 581 —
Bidston M.8.) 1224 [336| 16 5| +11 19 59 | ?PR, — 74-2

Continued on next page.
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-

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

N

=2 <
° ° M. S, S. M. S 8 M M
Moncalieri S. 122°5 | 323 15 45| -10 28 23 —45 37'8 766
Kew M. 122-6 | 333 20 5| ?PR, — 76°1
Paris — | 123°0 [ 329 | i20 52 | ?PR,| e28. 49 -23 511 631
Shide — | 123-6 | 333 20 34 | ?PR, — — 51-2 172
Ann Arbor B | W. | 1238 | 40| 19 11 [[+ 8 — — 590 -
E. | B. 1238 | 40 18 35 | [-28 30 47 +89 60°1 641
~N. | B. 1238 | 40 19 17 | [+14 29 5?| -13 581 —
Marseilles Ma. | 124'7 | 323 | e 21 1% ?PR, — 651 781
Toronto M. 1258 36 22 357 ? 29 59 +27 | 1666 724

Ottawa — (1267 | 32|i21 5 |?PR,|e2 5 —-93 611

Barcelona — 1278 [ 322 |e19 49 | ?PR, — e 599 632
Ithaca E. | B.O.| 128'1 36 |e2l 21 |?PR;| e3l 21 +93 | e56'9 —
~. | B.O.| 1281 36 22 41 ? ed3 3 | +195| e57°6 —
Tortosa — | 1291 | 323 19 20 | [+ 4] 32 35 | +160 397 82'0
Northfield B.O.| 1293 | 32| 18 25 25 50 e 561 —
Cipolletti M. 129-4 | 150 26 41 — — —_— 716 94-4
Algiers B.M.| 129:7 | 317 | e 19 32 | [+15 30 12 +13 | 481 681
Georgetown E. | — (1299 | 40 | e19 18 31 33 +93 | e51-2 —
N.| — {1299 | 40 |e19 15 | [— 31 35 +95 | e512 —_
‘Washington Mar. | 1299 | 40 19 15 | [- 26 25 ? 661 —
Cheltenham ~. | B.O.| 130'1 | 40 21 36 PR, 38 26 | ?SR, 63-8 144
E. | B.O.[ 130-1 | 40 21 35 | ?PR, 38 36 | ?SR, 84-3 8717
Harvard e. | B.O.[ 1313 | 32| (21 36)| ?PR,| 31 37 +28 — —
N. | B.O.| 131-3 32| (22 31)| ?PR 31 25 +18 674 717
Coimbra N.| — | 1346 | 328 18 59 | [-30 31 29?7 458 59-9 737
’ B.| — | 1346 | 328 19 37 | [+ 8 31 9?7 +38 64-6 704
Sari Fernando — | 135°9 1 322 18 5 +71 — - 731 861
Pilar M. 137°2 | 147 20 53 g+79] — — 81'6 96'6
Chacarita M. 137-3 | 155 24 23 PR, — —_ 789 854
Andalgala N. | M. 138-7 | 141 24 53 | ?PR, — — 809 | 1034
E | M. 1387 | 141 24 53 | ?PR, — — 749 94-2
Accra M. 1423 | 274 32 35 ?8 (32 35) +78 — 461
La Quiaca M. 142-7 | 135 24 23 | ?PR — — — —
La Paz Bi. | 1441 | 125 19..50 | [+ 3 33 53 ? 69:0 788
Vieques N. | B.O.| 1494 59 20 4|+ 9 — — — 110-1
. E. | B.O.| 1494 | 59| 20 26 | [+31 — — 1019 | 1103
Rio de Janeiro B.O.| 1531 | 171 —_ — 1 ed3 5 ? 60-3 —_

Additional records: Manila gives T,=6h.52m.28s. Rive;

+8m.168., €S =+11m.37s. e MZ = +19-8m. Epicentre 4" OS 149° 0]1?4

T, =6h.51m.57s. Ad lai PR; = +10m.23s., SR; = +13m.23s. Mel-
bourne SR! +16m.5s., SR = +16m.35s. Kobe MN = +23-0m. Should
ME be 10m. later ? 'Osaka MN = +19- 8m., Ty =6h.53m.9s. Zi-ka-wei
iE = +14m.108., iN = +14m.28s,, iE = +17m. 16s iN = +17m.18s, Mizu-
sawa T, =6h. 5%m.25s. Apia eP = +8m.35s. Colombo M = +446-2m.
Honolulu T,=6h.51m.48s. Victoria (horlzontal Component) SY =
+16m. 5 8. 5., é = +23m.53s. Berkeley Ty =6h.58m.34s. Za.gre NW
=+64-1m. Pola MN=+73-1m. De Bilt PR, = +20m.32s., eE=
+30m.183. and +49m.35s., eN +49m.47s. Epicentre 3°- 5S 144°-5E,
Uccle PR, = +20m.29s., M = +64-2m. . Eskdalemuir i=+20m.37s. and
+24m.36s., M= +51-8m. St. Louis gives eS as eLN. Moncalieri
MN = +176-2. Toronto P = +24m.59s., S or iL = +33m.47s. Ottawa
eE = +30m.59s., e =+33m.178., and several L’s. A confused record, pro-
bably of several shocks, Ithaca eE = +38m.32s. 2 eN +38m.29s., ‘and

+43m.53s. Northfield LE +65-1m,, +69-1lm., and +113-1m.
Georgetown PR,E = +21m.43s., PR;N = +21m.29s., eE = +22m.40s., eN =
+22m.47s. ashington L = +49-6m., +56:1m., and +62-1m. Har-

vard eE = +22m.38s., eN =432m.37s., oK = +39m.37s. Coimbra PR,E
=+22m.8s., PR,N = '+ 21m.57s. ., SR; = +40m.9s. San Fernando MN =
+88-1m Pilar MN = +93-9m. La Paz PR,=+23m.31s., SR,=
+36m. lls SR, = +40m. 36s

July 3d. Records also at Oh. (Lick), 2h. (La Paz), 8h. (Mizusawa and Barcelona),
h. (Riverview), 14h., l'lh and 19h. (Manila).
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July 4d. 11h. 25m. 15s. Epicentre 37°-4N. 30°-5E. (a8 on 1918 Jan. 16d. 7h.).
A=+-684, B=+-403, C= 4607 ; D=+4-508, E=—-862;
G=+-523, H=4-308, K= —'794.

The residuals for Triest, Bidston, and Eskdalemuir suggest an earlier shock
in addition.

A Az, P. O-C. S, 0 -C. L. M.
° ° m. 8 8. m. s 8. m. m.
Athens 54 273 ¢1 31 + 8 e 213 —-156 e2-7 2-8
Helwan 7-6 174 2 45 +50 — — — —_
Pompeii 12.8 290 i3 35 +25 i7 5 L (7°1) —
Lemberg 13-2 342 — — — ef72 9.7
Zagreb 137 313 e3 16 — 6 — — 177 8-9
Rocca di Papa 144 293 i3 41 + 9 — — ¢80 9-2
Pola 14-5 306 e7 21 1S (e7 21) +61 e83 9-4
Graz 147 316 e4 56 +81 — — —_— —_—
Vienna 149 321 e5 15 497 (5 15) =175 — —
Triest 150 308 e5 45 +126 — — — —
Moncalieri 18-7 301 4 35 +10 7 49 — 6 104 130
Zurich 189 309 432 + 4 —_ — e117 —
Barcelona 22-2 289 — —_— _ — — 14-8
ccle 229 314 e5 9 — 7T — — el17 —_
De Bilt 230 318 e515 — 2 e9 23 -2 127 152
Paris 232 308 i517 — 2 e9 30 + 1 137 14-7
w 25-8 313 — —_ —_— — — 107
Stonyhurst 279 317 — —_ e — — 200
Bidston 28-1 316 4 27 —102 11 21 +20 — 17-0
Eskdalemuir 28-9 319 4 34 —10 11 25 +10 17-4 —_
Edinburgh 29-1 320 10 45% 1S (10 45) —34 — —
Additional records : Zagreb gives i = +7m.57s., and three other records, Pola
I{L[lg ;-5+ Qégm. Moncalieri MN = +13-1m. Barcelona gives e=
.25m.38s.

July 4d. Records also at Oh. (San Fernando and Zurich), 6h. (La Paz and
Zurich), 7Th. (Dehra Dun), 14h. (Taihoku, De Bilt, and Paris), 18h. (Taihoku),
23h. (La Paz and Cipolletti). )

July 5d. 15h. 41m. 20s. Epicentre 37°-0N. 20°-5E.
A=+-748, B=+-280, C=+4-602; D = +-350, BE=—-937;
G=+-564, H=+-211, K= —-799.

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

B o m. 8 8. m. 8. 8. m. m.
Athens 2.8 69 047 + 3 123 + 6 — 2-0
Pompeii 59 311 el 45 +14 e2 47 + 6 —_ —_—
Rocoa di Papa 7-6 311 el 27 —28 —_ —_— — 2-8
Pola 92 330 el 40 -39 (e4 38) 0 e4-1 46
Zagre' 94 341 e138 —44 i2 2 P —_ 40
Triest 10-0 332 242 +12 —_ —_ —_ —
Graz 107 342 e216 —24 —_ — —_ —
Helwan 116 125 13 40 ?L — — (137) —_
Vienna E. 116 346 e2 40 —13 — —_ — —
Mongcalieri 124 314 — — ‘eb 28 -1 8-1 —
Lemberg 131 10 e5 34 1S (e5 34) -—12 — 5-8
Hohenheim 14-3 329 —_ — e6 34 +19 —= —
De Bilt 18:5 330 —_ —_ —_ — e92 -—

Additional records: Athens gives T,=15h.41m.21s. Pola MN = +4-2m.
Zagreb i = +1m.54s. and +3m.368., MNE = +4-1m., MNW = +4-2m.

July 5d. Records also at Oh. and 16h. (San Fernando), 20h. (La Paz), 23h.
(Manila).
July 6d. 20h. 10m. 22s. Epicentre 8°-08. 146°-5E.

A=—-826, B=+547, C=—-139; D=+-552, E=+-834;
G=+-116, H=—-077, K = —-990.

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

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

Riverview 262 11 e5 50 0 e10 26 0 167 16-7
Melbourne 29-9 183 e 11 38 S (e11 38) + 6 18- 20-0
a 40 312 e8 38 PR, —_— — — —
Honolulu 61-8 61 18 38 S (18 38) ~ 8 271 301
Helwan 1157 299 73 38 L — — (73-6) —
De Bilt E. 125-8 332 —_ — e30 47 .+75 666 67-6
N. 125-8 332 —_ — e31 10 +98 656 685
Eskdalemuir 126-9 339 — — — — 666 —
Stonyhurst 127-8 337 e72 38 L e75 8 tL (e 72:6) 1786
Bi n 128-3 337 170 20 %L —_— — (70-3) 791
Paris 1292 330 —_ — _— — e726 766
Additipnal records : Riverview gives PS = +10m.59s.,, MN = +15'4 and Ty =

20h.10m.24s,
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July 6d. _Records also at 3h. (Tokyo), 5h. (La Paz), 13h. (Barcelona), 14h. (La
Paz, Melbourne, and Manila), 15h. (La Paz), 16h. (Zurich and La Paz),
17h. (Rio Tinto).

July 7d. Records at Oh. (La Paz), 4h. (Colombo), 7h. (Lick), 9h. (Taihoku),
10h. (Accra), 12h. (Manila), 13h. (Manila), 16h. (Rio Tinto), 20h. (River-
view), 23h. (La Paz).

1918. July 8d. 10h. 22m. 7s. Epicentre 26°5N. 92°-0E,

=—-031, B=+-894, C=+-449; D=+4-999, E=4-035;
G =—-016, H=+-446, K = —-895.

A better Epi(_aentre would probably be 26°-5N. 90°-4E. See Note at end.

@
Station and ] g
Component. g A £ P 0-C 8 0-C L M
™
k| 5
o o M. 8 s. M. 8. 8. M M

Caleutta O.E. 52 | 221 0 53 -27 — — — —
Dehra Dun 0. 128 | 290 1 53 =71 — — — —
Simla O.E.| 138 | 293 2 47 —-36| o5 17 —46 67 —
bay O.E.| 192 | 251 4 4 -27 7 22 —44 92 —
aikanal M. 212 | 223 — — — — 43 94
Colombo M. 228 | 213 (5 23)| + 8 — — 54 21-1
Hokoto 0. 251 91 5 3 -36 (9 38) -21 96 104
Zi-ka-wei -— 26°1 73 5 49 0 9 o —60 — 169
Taihoku 0. 266 86 5 50 -4 10 43 +10 154 174
Manila W. 295 (108 | eB 9 —141 i11 32 + 6 147 19-1
Batavia w. 357 | 154 6 47 -32 — — — 159
Kobe 0. 377 87 7 31 -5 — — 19-4 235
Osaka 0. 380 67 7 32 -6 13 35 -3 195 249
Tokyo 0. 41-4 66 8 1 -5 15 28 +61 223 —
Mizusawa E | O. 426 | 60 8 13| -2 14 47 + 4 —_ —_
N. | O. 42-6 60 8 14 -1 14 34 -9 — —
Ootomari 0. 44-4 | 49 8 27 -2 15 12 + 5 18-8 30°2
Helwan M. 529 | 289 9 23 -2 — — — 353
Lemberg B.O.| 561 [314| e9 50 + 3| i17 42 + 7| 368 37-5
Athens M. 576 | 300 9 53 -3 17 47 -1 274 416
Vienna z| — 81-2 | 313 | i10 20 0 — — _ —_
Zagreb W. 619 | 310 e10 24 01 i18 51 + 4 369 389
Perth M. 627 | 157 10 25 -5 18 33 -24 — —
Pola Ww. 635 | 309 | e10 33 - 21119 7 0] e294 44+4
Pompeii O.A.| 640 {305| i10 47 +9]el18 11 -62 320 450
]gnﬁe Cassino — 643 | 308 10 47 | + 7 — — — 111
di Papa Ag. 651 | 306 10 40 -6 19 51 +25 | e 344 401
Zurich — 665 | 313 | €10 55 0 19 51 + 7 — —
Milan — 866 | 311 1 13 +18 — — — 217
De Bilt — 675 | 318 1 6 + 5 20 3 + 17 359 369
Moncalieri S. 677 (310 [ i11 5 + 3| i19 54 -4 318 44'8
Besancgon — 68:3 | 313 11 25 +19 20 23 +17 369 —
Uccle — 683 (317 1ell 7 +1 20 12 + 8 279 381
Marseilles — 699 1309 i11 28 +12| i20 28 + 3 389 449
Paris — 700 | 316 | i11 20 + 31 i2 23 -3 329 389
Dyce _N. | Ma. 701 | 325 | e11 41 +23 20 45 +18 29°2 369
E. | Ma. 70-1 | 325 1 291 +11 20 41 14 293 | . 368
Kew M. 70-9 | 319 20 53 8 (20 53) +16 — 42-9
Edinburgh M. 711 | 324 11 43 +19 20 53 +14 — 52'6
Eskdalemuir G. 71-3 | 323 11 33 + 8 20 47 + 5 339 35'9
Stonyhurst M. 71-4 | 322 7 477 ? i15 41 | ?PR,|( i24'7 | 519
‘West Bromwich — 715 | 320 1 30| + 3 20 4 0 — —
hide — 71°7 | 318 — — — — — 460
Bidston M.S.| 718 | 321 12 29 +61 21 59 +71 — 40-9
- Barcelona — 72:7 | 308 1 35 +1 20 57 -1 361 420
Algiers B.M.| 737 | 304 11 36 - 4 21 7 -3 369 424
Tortosa — 741 | 308 11 37 - 6 21 13 -2 320 43-2
Adelaide M 756 | 142 11 33 —20 21 3 -30 341 46°5
Rio Tinto M. 803 | 308 7 53 ? — — — 87'9
Coimbra - 805 | 310 12 27 + 5] i22 23 -6 399 506
— 806 | 306 12 11 -12 22 11 -19 454 50'9

San Fernando
' Continued on next page.
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Station and g 5
Component. § A | E P 0-C S 0-C L M
N
= . <
o o M. S. s. M. S f s M. M.
Melbourne M 81-3 | 140 | i12 5 -22| i22 5 “ -33 377 497
Riverview -— 82:4 | 134 | i12 22 -10 | i22 31 |- 19| €353 39-4
Sydney M 824 | 134 10 53 —99 22 3 | -15 486 54'9
Sitka N. | B.O.| 874 | 24 23 49 ?S (23 49) + 4| eds1 49-2
E.|B.O.| 874 | 24| 23 53| ?S | (238 53) | + 8| €458 | 54'9
Accra M 894 | 276 33 53 ?L — — (33-9) | 369
Cape Town M 922 | 233 13 35 7 23 23 -74 43 52-1
Honolulu M 97'1 62 32 5| ?8R, — 559
Victoria — 987 23 24 7 ?8 @2 7 —96 461 640
z.| — 987 23 23 0 ? 3 ?8R, — 666
Apia w 1017 97 18 53 PR, 26 53 +41 41-9? | 489
" Ottawa — | 107-2 | 351 1 14 30?7 —-15| i26 1?7 | —122 53°9 —_
Northfield B.O.| 107°9 | 348 — | e2 3 ? e 469 —
Berkeley E. 1080 | 28 | e 19 26?| ?PPR, | e28 34 +84 — —
N | — | 1080 28 | e19 22?7 ?PR,| e28 26 +176 — 706
Z. 108-0 28 | e18 26 PR, | e28 26 +176 — —
Harvard E. | B.O.| 1093 | 347 12 57 | —117 -28 10 +48 540 —
N. | B.O.| 1093 | 347 15 207 +26 27 5?7 -17 54-5 62:3
Toronto M. 1094 | 353 15 477 +52 26 29 —54 | 152:8 735
Ithaca N. | — | 11012 | 351 {e19 10 | ?PPR,| e 28 45 +75 | €555 —
E.| — | 1102 | 351 | e 26 57 ?8 |(e26 57) -33 481 —
Ann Arbor E. | B. 1110 | 357 — - — — 48-9 60-9
’ N. | B. 111-0 | 357 18 17 - 28 59 +82 —_ 599
E. | W. | 1110 | 357 17 59 —26] — 489 61'9
N. | W. | 1110 | 357 17 53 —32 30 23 ? — 615
Washington Mar. | 1138 | 351 10 53 ? 25 15 ? 51-9 —
Georgetown — | 1138 | 351 | e19 48 | ?PR, 25 34 ? e 473 -—
Cheltenham  ~. | B.O.| 113:9 | 351 19 51 | ?PR, | e30 28 ? e 55°9 714
E. | B.O.| 1139 | 3561 19 39 | ?PR, — — e 562 59:5
St. Louis W. | 1148 2| el9 47 | ?PR, 28 59?7 451 451 —
Tucson B.O.| 1173 22 21 5 | ?PR, — — | . 557 64-2
Vieques B.O.| 1302 | 331 22 54 | ?PR — —_ — —_
Baltoa Heights | B.O.| 1436 | 346 | 19 43 | [~ 3) — — — —
Pilar M. 1584 | 250 — — — — 439 53-2
La Paz Bi. 1590 | 295 20 2 |[- 5] “ 7 — 69-9 717
Cipolletti M. 159-2 | 228 — —_ _ — 377 442
Andalgala M. 1607 | 262 — — - — — 871
Additional. records: Colombo gives M = +10-0m. Zi-ka-wei PME =
+6m.17s., SR,E = +12m.5s., N =+16-2m. Manila iE = +8m.28s.,
iN = +8m.43s., MN=+19-8m. . Kobe MN=+23-4m. . Osaka
MN = 4-21-9m. Athens mE = +10m.52s., mN = +12m, 10s., mN =
+18m.14s., mE=+18m.23s,, LN=+31-Tm., MN = +32-5m., Ty=
10h.22m.9s. Zagreb eP = +10m.14s., iP = +10m.33s. and +10m.43s.,
PR; = +14m.25s., SR,NW +24m.128., M= +39-9m. Perth PR;=
+14m.45s. Pola MN = +39-2m., T, =10h.22m.7s. Rocca- di Papa
L=+43-5m. and +58-8m. Dé Bilt i=+ 11m.17s.,, LN = +31-9m.,
MN = +37-6m., T,=10h.22m.16s. Moncalieri P = +10m.58s., MN =
+46-7Tm., To=10h.22m.9s. Paris PR, = +14m.14s.,, PR, = +17m.29s.,
T, =10h.22m.24s. Eskdalemuir PR,? = +14m:12s., PR;= +16m. 285.,
SR;=+26m.98., M=+4369m., T,=10h.22m.24s. Barcelona PR, =

+14m.28s., PR,=+16m.20s., SR;=+25m.58s., LN =435-6m., MN =

+40- 5m T, =10 22m 18s. Adelaide PR, = +14m.18s., SR, = +é6m.188 vy
Mo e Goimbra MN 2t 0m. * Sen Femando 8 = 1 39m 390,
NN ., T P 165, Melbourne PR, = +15m.58., PRs=

+17m.17s., SR, = +28m.23s., SR; = +32m.58., SR, = +33m.23s. River-
view eP = +12m.17s., iP = +12m.4ls PR, 4 15m. 27s8., PR, +17m.23s.,
iS = +22m.26s., PS = +23m 0s., SR, =+27Tm.558., SR, = +31m.58., SRy =
+33m.42s8.,, T,=10h.22m.12s. Honolulu gives its P as 5h. 54m 12s.,
which was corrected by +5h. Victoria S = 4 32m.29s. ia 6=
+32m.53s. Ottawa IN = +17m.53s., PRI? =+18m.59s., i = +3fm 235 -5
eL = +44-9m Berkeley T,?=10h.28m.31s. Harvar

+10m.20s., "IN = +18m.53s. ., iE = +18m.55s., ‘SNt = +24m. 52s by eN =
4-33m.19s., eE = +33m. 5'Is eLN = +48 9m., LE = +49-3m. Toronto
iS = +34m.17s., L= +393m., LE= +137-3m, Ithaca eN = 4 35m.58.
eE = +35m.11s. Washington PR,? =+19m. 4ls., L =+56-9m. and
+66-9m. St. Louis il = +20m.47s., eLE = +58-4 Tucson LN =
+60-5m, Viequies PE = +23m.5s. - La Paz SR.= +38m.138.
Andalgala MN = +105+5m.
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This earthquake affords a good example of the difficulties which may attend
the determination of precise elements, in spite of a wealth of material, and
is a/ccordinglts;' worth special attention, if only to show cause why, in other
cases when the material is only scanty, a solution may seem impossible.
The fundamental characteristic of the observations is the difference in T,
assigned by the near and far stations. For Simla and De Bilt the calculation

]
\
\ of a correction to T, would stand thus :—
A P. S—P Add % T,
| o 8. 8. 8. s.
Simla 13-8 —36 —-10 —12 —24
} De Bilt 67-5 + 5 + 2 + 3 + 2

[The ar ent is that since S —~P =0-8P approximately we can infer the
proper value (—12s.) of the P residual by adding one quarter of the S —P
residual, which is, of course, ind?endent of T,. The actual P residual
—36s. can only be made to agree if we diminish T, by 24s.]

‘We may take these as representative of near and distant stations, and since
the difference will be made still clearer presently, we need not dwell on it
here, but may proceed to consider and clear out of the way possible correc-
tions to the above solution. :

The near stations indicate corrections to T,, which are consistently negative,
and if we include all the stations as far as Lemberg (A =56°) we find a mean
value —13s. But since the more distant stations do not agree (though this
may be due to error of tables) we will adopt a rather smaller value, say —10s.
The anticentral residuals will then be [ +7s.] and [ +5s.], and we may assume
a focal depth of —-010 (i.e., ‘010 above the standard. See Geop. Sup. to
Mon. Not. Vol. I 1).

Corr. Obsd. 8 A Final Residuals

Station A for—:010 P S Az. C A P )

° ° ° ° ° ° o 8. 8.

Calcutta 5.2 0-0 —1-2 — 221 —0-7 45 -1 —
Simla 13-8 +0-2 —2-1 —-1-7 293 —09 1341 —-17 -19
Bombay 19-2 +0-4 —18 -19 251. —09 185 -9 -19
Zi-ka-wei 26-1 +0-5 +0-5 — 73 +10 276 — 5 (—78)
Taihoku 26-6 +0-5 +0-1 +0-5 86 +1-0 28-1 -9 -8
Manila 29-5 +0-7 —-0-9 +0-3 108 +1-0 31-2 -19 -12
Batavia 35-7 +0-8 —34 — 154 +0-4 369 —33 —
Kobe 37-7 +0-8 —0-1 — 67 +0-9 394 - —
Osaka 38-0 +0-8 —-0-3 —0-3 67 +0-9 397 -10 -17
Tokyo 41-4 +0-8 —0-2 — 67 +0-9 43-1 — 8 (—49)
Lemberg 56-1 +1-1 +0-9 +0-3 314 —-0-7 565 +11  +12
Zagreb 61-9 +1-2 . +0-2 —-0-1 310 —0-8 623 + 7 +9
De Bilt 675 +1-2 +1-1 +0-2 318 —-0-7 680 +12 411
Utccle 68-3 +1-2 +0-5 +0-2 317 —0-7 68-8 + 7 +10
Paris 70-0 +1-3 +0-7 —0-7 316 —-0-7 706 + 9 0
Eskdalemuir 71-3 +1-3 +15 0-0 323 —-0-6 1720 +13 + 7

The column A is reproduced from the adopted solution. Then follows the
correction to this A for the high focus. Next the P and S residuals, corrected
for 10s. error in T, are converted into corrections to the new A. (Thus,
for Eskdalemuir, the new P and S are +11m.43s. and +20m.57s., corre-
sponding to A =74°:1 and 72°-6, which exceed 71°:3 +1°:3 by +1°-5 and
0°-0.) The Azimuth in the next column is reproduced from above, and on
making a solution for x sin Az +y cos Az the values x=+1°-0 y = +(°-0 were
found, represented in the column C; equivalent to moving the epicentre
nearly 1° further west to 26°-5N. 91°-2E. The column ‘‘ Final A ’’ is then
the sum of columns 2, 3, and 7, and if we now compare the observations of
P and 8 (increased by 10s., as above) with their tabular values corresponding
to the ¢ al A,” we get the residuals of columns 9 and 10. -

Now the systematic change between Tokyo and Lemberg is very clear. Let .
us omit from the first ?ou the large —33s. for Batavia and the S residuals
bracketed for Zi-ka-wei and Tokyo, which may be 1min. in error ; even then
the mean P residual is —10s.. and S —15s., whereas for the six European
stations the means are P = +10s. and S = +8s. There is a clear difference
of some 20s. between the two sets. Does this mean that there were two
shocks 20sec. apart, the first of which was noted by the near stations, but
did not reach the far ones; but that the second shock being stronger was
noted by them ? There is one scrap of evidence in support of this view in
the records hitherto received, but only one. Zi-ka-wei gives P at 10h.27m.56s.
and PM at 10h.28m.24s., indicating that a maximum follows the first P at
an interval of 28sec. If this represents a second shock the commencement
probably precedes this M by a few seconds, and we may take the interval

- a8 perhaps 22sec. Let us adopt this hypothesis for trial, adopting

To =10h.21m.45s. and T, =10h.22m.7s. (as adopted).

<3
=3
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The question now arises, which of these is applicable to the anticentral sta-

tions ? _As they are most distant of all, it should be T, rather than T,; in

which case the idea of a high focus gets no support from the observations

at anticentral stations, since the residuals will be as printed in the ‘main

solution; viz., [ —3s.] and [ —58.]. On the other hand, if foF some reason the

first shock at T, penetrates through the earth to the anticentral stations the

residuals will be such large positive quantities [ +19s.] and [ +16s.] that we /

should expect a higher focus still, say —-020 instead of —-010. Nevetthe-

less, on trial it was found that no substantial alteration could be made in )

the solution just found, with an epicentre at 26°-5N. 91°-2E. with focus 010 /
normal. It is even unnecessary to give the figures, for they are very

similar to those just given, except that as a consequence of the two values

for T, the residuals in the last column down to Tokyo must be increased by

12sec. and those below decreased by 1l0sec. We thus give as a definite

solution :
Epicentre 26°-5N. 91°-2E.
Focus -010 above normal.

Two shocks : the earlier one at July 8d. 10h. 2Im. 45s. reaches stations within
A =50° only, and possibly those near the anticentre. The second and
stronger at July 8d. 10h. 22m. 7s. reaches stations outside this radius.

July 8d. Records also at 1h. (La Quiaca, Andalgala, and Cipolletti), 2h. (Tai-

. hoku), (La Paz and Pilar), Th. (Anda.lgaja.), 11h. (Rocca di Pa.ga,),

%‘511: (P&m))peii and Manila), 16h. (La Paz), 17h. (Zagreb), 21h. (San
'ernando). -

July 9d. 1h. 55m. 40s. Epicentre 9°-3N. 129°-3E. (as on 1913 April 24d. 10h.).
A= —-625, B=+:764, C=+162; D=+4'774, E=+-633;
G=—-102, H=+125, K = —-987.

An alternative solution would be T, =1h.55m.26s., with epicentre 6°-5N.128°-0E.

as on 1917 June 6d. and 1918 July 15d. 16h. This suits Batavia better, but
Zi-ka-wei not so well.

A Az P. 0-C. s 0-C. L. ‘M.

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

Manila 97 304 e229 + 3 4 32 +11 5-2 5-4
Zi-ka-wei 231 343 e5 18 0 e9 22 -5 — _
Batavia 273 236 e5 20 -— —_— —_ — . 10-3
Colombo 49-0 271 29 20 - — (29-3) 323
Honolulu 706 71 22 8 (22 8) +95 353 373
Helwan 921 301 24 20 S (24 20) -—16 — | e
De Bilt N. 102-3 329 —_ — — — 543 568
E. 102-3 329 —_ —_— —_ — €553 57-2
Eskdalemuir 104-3 334 — — —_ — 493 _
Paris 105-5 327 —_ — _ — e 573 —_

Additional record : Manila gives MN = +5-5m., T, =1h.55m.38s.

July 9d. 14h. 1m. 10s. Epicentre 37°-5N. 19°-7E. (as on 1917 Nov. 28d.).
A=+747, B= 4267, C=+-609; D=+:337, BE=—-941;
. G=+4-573, H=+-205, K= —-793.
It seems clear that this shock cannot be from the focus of July 11d. 9h. 48m.,

since the Athens record is relatively later and the follo: stations are
relatively earlier.

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

° ° m. s. 8. m. 8, 8. S m. m.

Athens 32 81 059 + 9 1 1-8 2:3
Pom 52 310 1122 + 2 e236 +14 — 4-8
Monte Cassino 6-0 312 153 +21 — —_ — —
Rocca di Papa 6-8 311 132 -—12 — — — 45

Z b 88 341 e155 —18 i349 — 9 — 4-4
Tﬁest 9-2 333 e3 8 +49 4 50 L (4-8) —

- Graz 1000 343 e2 20 -—10 —_ —_ —_ —_—
Vienna 110 348 e3 20 +36 — —_ — —_
Paris 16-8 318 — — —_ —_ 9-8 —_
De Bilt 17-8 329 —_ —_— —_ —_— 8-8 —_
Additional records : Athens gives MN = +2-:0m., T, =14h.1m.23s. Zagreb

i=+3m.368.,, MNW = +4-5m. De Bilt LN = +9-2m.
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July 9d. Records also at 3h. (Batavia, Manila, and Zi-ka-wei), 5h. (Andaleala,
Cipolletti, and Riverview), 8h. (Taihoku), 9h. (Zi-ka-wei and Taihoku (3)),
12h. (Riverview), 13h. (La Paz and Monte Cassino), 14h. (Budapes£
and Moncalieri), 20h. (Melbourne and San Fernando).

July 10d. Records at 2h. (Manila), 9h. (Tokyo), 11h. and 13h. (La Paz), 16h.
(Uccle), 21h. (Manila), 23h. (San Fernando).

July 11d. 9h. 48m. 5s. Epicentre 38°-0N. 21°-5E.

A=+-733, B=+289, C=+-616; D=+-366, E=—-930;
G=+-573, H=+-226, K= —"788.

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

- ° ° m. 8. 8. m. 8. 8. m. m.
Athens 1-8 91 029 + 1 —_— 0-7 0-8
Pompeii 61 299 1137 + 4 i2 44 -2 — 44
Monte Cassino 69 303 149 + 4 —_ —_— _— 4-8
Rocca di Papa 77 302 156 —1 3 23 - 6 — 5-4
b 88 334 i214 + 1 —_ — 145 5-6

Pola 89 322 e210 — 5 (e3 46) —15 e 3-8 5-6
Budapest 9.6 350 221 -3 — — —_ —_
Graz 101 336 e2 33 + 2 — —_ —_ —_
Vienna Z. 109 341 e2 25 -—18 — — — —
Helwan 11-5 132 555 L —_ — (59 —
Lemberg 11-9 8 eb5 43 L — — 5-7) 6-7
Moncalieri 1244 308 e3 8 + 3 5 31 + 2 71 8-8
Zurich 13-3 319 e3 13 — 4 5 35?7 —16 —_ —_
Hohenheim 139 325 i316 — 9 — —_— — —
Tortosa 16-4 287 4 3 + 6 6 54 —-10 76 14-8
Paris 174 314 i4 8 —2 i7 29 + 2 — —_
Uccle 176 322 e4 8 —4 e 1725 — 6 —_ —_
De Bilt 18-1 326 417 —1 7 45 + 3 8-9 —_
Bidston 229 320 —_ —_— 8 49 —34 — 166
Eskdalemuir 24-0 324 514 -—14 9 25 -19 11-3 —
Edinburgh 24-3 325 9 55 1S 9 55) + 5 — —_

Additional records: Rocca di Papa gives MN = +5-9m. _ Zagreb iPNW =
+2m.8s., i=+2m.20s., +2m.44s., and +3m.26s. ola MN = +5-9m.
3{}?233,11?1 MN = +9:6m., T,=9h.48m.18s.  De Bilt i=+8m.6s., To=

.43m.48.

o]

July 11d. Records also at 3h. (La Paz), 4h. (Taihoku), 8h. (La Paz), 14h. (La
Paz and Calcutta), 16h. (La Paz), 17h. (Calcutta, Helwan, and Bombay),
21h. (Riverview and Melbourne), 22h. (Honolulu, La Paz, San Fernando,
and De Bilt), 23h. (Helwan).

July 12d. Records at Oh. (Lick, Tokyo, and Mizusawa), 1h. (Calcutta), 2h.
(Mizusawa), 5h. (La Paz), 15h. (Colombo and De Bilt), 19h. (Rocca di
Papa and Apia), 20h. (Helwan), 21h. (Georgetown, Washington, and
Ottawa), 23h. (San Fernando and Lick (2) ).

July 13d. Records at 12h. (Paris), 13h. (Zagreb and Rocca di Papa), 14h. (Lick),
17h. (Rocca di Papa). )

July 14d. » Records at Oh. (L.a Paz, Apia, and Rio Tinto), 1h. (Sim Fernando),
4h. (Osaka), 7h. (Taihoku), 9h. (Tokyo), 13h. (Zi-ka-wei), 18h. (Tucson,
Georgetown, Ottawa, and Harvard), 19h. (Colombo), 22h. (Mizusawa).
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1918. July 15d. Oh. 22m. 53s. Epicentre 41°-1N. 126°-6W.

A =—-449, B=—-605, C=+ 657 ; = —-803, E=+-596;
=—-392, H=—-528, K=—"754. . -
Discussion of the residuals suggests moving the epicentre further east and a

little south, say to 40°-7N. 125°-0W., which would reduce the negative resi-
duals in the eastern States. ) .

< <
Station and ] E]
Component. § A g P 0-C. 8. 0—C L. M.
] .
= -
o o M. S. 8. M. 8 s. M. M.
Berkeley B | — 46 | 134 i1 8| -3 — — e21? 4-2
N.| — 46 | 134 i1 8 -3 — e21? 37
v.| — 46 | 134 i1 7 — 4 e2 0 - 6 e22 27
Lick W. 53 1132 el 19 -3 — e26 |. 41
Victoria M. 77 17 2 32| 435 — — 40 60
z. | — 77 17 2 7] +10 53 +24 58 |. 63
Tucson N. | B.O.| 153 | 120 3 49| + 6 8 44 + 5 80 96
k. | B.O.| 153 | 120 3 49| + 8 6 48 + 9 79 103
Sitka N. | B.O.| 16'9 | 343 4 21| +17 — — 77 90
E. | B.O.| 16'9 | 343 4 23 +19 — — 79 8'6
Saskatoon Ma. 180 | 46 i4 6 -11 i7 21 -19 e85 —
Lawrence W. 240 85| eb5 21 -1 9 57 +13 12:67 | 131
St. Louis N. | W, 27-8 83 i5 49 -17 | i10 37 —-18 | el12:1 16-3
E. | W. 27-8 83 i5 52 -14 — — e 162 —
Ann Arbor E | W. 317 | 73 6 31| -—13 — — 168 20°3
N[ W, 317 73 6 31 -13 — — 166 191
E. | B. 317 | 78 6 13| -31 — — 17-9 201
N. | B. 31-7 73 6 25 -19 13 7 +64 171 18-7
Honolulu M. 331 | 243 7 17 +10 — — 14-2 171
Toronto M. 345 70 — . — i12 7 —41 | 1188 220
Ottawa — 367 66 i7 10 —-18| i12 49 -31 | el61 211
‘Washington Mar.| 375 76 7 18 —18 12 59?| -32 16°5 207
Georgetown N. | — 376 | 78| e7 21| -13| el13 17 —-14 | e168 212
B. | — 37'5 76 i7 18 —16 | e13 10 —21| e168 212
Cheltenham . [ B.O.| 377 77 7 36 13 24 -10 | e191 21'5
®. | B.O.| 377 77 7 31 -5 13 19 -15 188 238
Northfield B.0.| 391 87 7 107 -37 13 18?7 -35| e200 248
Harvard E. | B.O.| 406 | 69| e7 22| -38 13 25 -50 — 21-3
N. | B.O.| 40'6 69 38 —22 13 47 —-28 | e191 221
Edinburgh M. 718 | 30 20 7| ?8 @ 7| -4 — 406
Dyce Ma. 718 28| ell 49| +21 | i20 54 + 6 341 44-5
Eskdalemuir G. 72°2 | 30 1 36| + 5 21 7 +15 331 —
Bidston M.S.| 737 | 31 1 37| -3 20 19 -51 — 451
Stonyhurst M. 737 30 22 13 ?8 31 49 ? 38:5 42-1
Kew M. 763 | 31 — — — -— — 46:1
Shide — 76°5 32 21 46 ?8 (21 486) + 3 336 486
- De Bilt N.| — 77-8 28 12 10| + 4 22 3 + 5 331 385
E.| — 77-8 28 12 12| + 6 — — 341 36:3
Uccle — 786 29| el12 7 —41e22 17 0] ed51 M1
La Paz Bi. 78:9 | 124 12 17|, + 5 22 15 + 4 41-6 446
Paris — 79'5 31| el1% 38 +22 | i22 19 +1 331 391
Zurich — 830 | 29| el12 34} - 2 — — — —
Rio Tinto M. 840 | 44 — — - — — 481
Zi-ka-wei — 84-3 | 309 — — e23 51 +40 — —
Moncalieri S. 847 31 12 67 1 23 16 0 355 501
Tortosa — 849 37 12 43 -4 23 17 -11 376 46-9
Vienna — 849 |-24 — — — — e 371 L—
Barcelona — 853 36 — — | e22 8 -74 334 502
San Fernando — 855 | 44 30 7|°?SR, — — 431 46-1
T B.O.| 855 | 18 — — 1 e23 19 — 8| ed43 497
ZaFreb W. 869 251 e13 1 + 3| e23 29 -11 461 531
Pola Ww. | 870 27 — — e2 17 +28 | e40'7 52'8
Rocca di Papa Ag. | 893 | 29| el13 12 0|e24 2 — 4| e479 —
A%& 893 29| e13 7 —5|e24 12 + 8| e443 50-3
Algiers B.M.| 895 38 — — e23 33 -36 46'1 488
Pompeii O.A.| 909 28| i18 11 | ?PR, | i24 16 -1 — —
Cipolletti M. 961 | 138 51 37| ?L — — 53-9 614
Manila W. 96'5 | 296 — — 23 35 ? — —
Helwan M. |[1062 | 20 28 7| ?8 28 7)) | +73 — —
Melbourne M. | 1128 | 239 | e38 37 | ?SR, — — .- 637
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NoTesS To JULY 15d. Oh. 22m. 53s.

Additional records : Saskatoon gives Ty =0h.22m.56s., Toronto iL = +21-3m.
Ottawa T, =0h.22m.55s. Harvard SR, = +16m.25s.,, and SR;=
+16m.57s., Ty =0h.22m.29s. De Bilt T, =0h.23m.8s. ’La Paz SR, =
+27m.15s., Ty =0h.23m.10s. Moncalieri MN = 4-47-4m., T, =0h.23m. 295
Barcelona LN = +36-2m., MN = +53-5m. San Fernando MN = +48-6m,
Zagreb iP = +13m.21s., MNW = +52-1m. Pola MN = +54-4m.

July 15d. 16h. 18m. 36s. Epicentre 6°-5N. 128°-0K. (as on 1917 June 6d.).

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

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

° ° m. s. m. s. 8. m. m.
Manila : 107 320 e2 39 -— 1 4 45 -3 5-3 6-4
Zi-ka-wei 25-5 347 — —_— — — e83 —
Osaka 290 13 612 — 6 —_— —_— —_ —
Mizusawa 347 17 — — — — . 253 —
Helwan 926 301 33 24 L —_ — (334) _
Rocca di Papa 104-0 317 —_ — — — e574 —
De Bilt N. 104-0 329 —_ — 2511 —82 474 519
E. 1040 329 — — — — 514 530
Edinburgh 105-8 336 52 24 ?L — —  (524) —
Moncalieri 105-9 321 — — e54+4 —
Paris 107-1 327 —_— — e584 —
Bidston 107-4 332 57 54 ’lL —_ — (57-9) 648
L=

Additional records: Manila gives MN = +6-2m. Mizusawa gives
+25-6m.

July 15d. Records also at Oh. (Tokyo (2)), 5h. (Zurich and La Paz), Th. (Tokyo),
%3% (%&l%tﬁrs)), 18h. (La Paz), 19h. (Moncalieri), 20h. (Kodaikanal),
e

July 16d. 11h. 49m. 42s. Epicentre 45-°5N. 15°-0E. (as on 1916 July 14d.).
A=+677, B=+-181, C=+"713.

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

° m. s. 8. m. s. 8. m. m.
Zagreb 0-8 el 14 4+ 2 0 25 + 3 — 0-4
Triest 0-9 0 14 0 —_ —_ — —
Pola 10 e 0 25 8 (e0 25 — 3 0-7 0-8
Graz 1-6 027 + 2 —_ — — —_
Vienna 2.9 e0 48 +3 — — —_ C—
Rocca di Papa 4-1 el 30 +26 — — — 19
De Bilt 9-2 —_— — — — e50 —_

Zagreb gives i = 4 20s.

1918. -July 16d. 20h. 3m. 36s. - Epicentre 36°-3N. 26°3E.

A=+-722 B=+- 357 C +-592 ; D + 443 E=—-897;
G= , H=+-262, —-806
3
Station and = "5 "
Component. § A | B P 0—C 8 0—-0C L M
N
= <
° o M. 8. s. M. 8. 8. M. M.
Athens — 26 | 311 i1 0} +19 i1 29 +15 1-6 1-8
Helwan M. 7'7 | 145 1 54 -3 — — — 79"
Pompeii 0.A.| 102 | 299 i2 4 -29 i3 49 —46 — 58
Monte Cassino — 11-0 | 302 2 85| +11 — — — —
Rocca di Papa Ag. | 191302 e3 1| +3 — — e —
P.O.| 11-9 | 302 i3 7] +9 16 -1 — 91
Zagreb Ww. 122 | 324 ed 7| +5 is5 12 -12 i60 70
Pola Ww. 127 | 316 | e3 17| + 8| (e5 30) | — 7| e55 92
Lemberg B.O.| 136 [354 | e3 21 0] e 8 + 8 — 74
Vienna z.| — 14:0 | 332 i3 32| + 6 — — -— —
Milan — 15-8 | 311 3 83| + 4 — — — 91
Moncalieri S. 16'5 | 308 4 2| +3 6 44 -23 10-2 13°¢
uric] — 17-2 | 318 i4 10| +3 7 24 + 2 — —
Marseilles — 17'5 | 300 i4 21 +10 i7 39 +10 — —_

Continued on next page.
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: ¢ 2

Station and 2 3
Component. '§ A g P 0-C S 0-C. L. M

N

A <
o M. 8. s. M. S, S. M M.
Algiers B.M.| 186 | 278 4 1 -23 7 51 -2 144 224
Besancon -— 186 | 312 3 27 —57 8 55 —58 — —
Barcelona — 194 | 203 | i4 28 -6 ig 11 +1 — —
Tortosa - — 206 | 291 4 47 -1 8 34 -2 10-8 16-0
Paris — 214 | 313 i4 56 -2 ig8 50 -3 11°4 13-4
Tecle — 214 | 320 i4 53 -5 8 50 -3 — —
De Bilt — 217 | 323 | i4 59 -2 & 56 -3 106 | 126
Kew M. 242 | 317 — — — — — 94
Shide — 244 | 315 5 23 -9 9 52 0 — —
San Fernando — 261 | 280 6 54 | 465 — - . 114 18+4
Stonyhurst M. 26'5 | 320 i6 54 +61 | i12 24 ?L (12:4) | 159
Bidston M.S.| 266 | 320 5 36 —18 10 18 —15 — —
Eskdalemuir G. 27-6 | 323 5 52 —12 — — 149 —
Edinburgh M. 279 | 324 5 39 —28 — — — 22°4
Dyce N.| — 282 | 327 | e6 567 +46 | ell 54?| 51 167 229
E. — 282 | 327 | e6 527 +42 11 54 +51 167 22:4
Colomho M. 56:8 | 108 16 24 ?8 (16 24) —80 — 374
Cape Town M. 706 | 187 36 48 ?L — — (36:8) | 430
Ottawa — | 723 [314|ell 30| — 2|(c20 48?) — 6| 255%| —
Toronto M. 756 | 314 — — - — 44'5 —
Zi-ka-wei — 758 62| el2 35 +41 — — .= —_
Washington Mar.| 768 | 309 17 19 | ?PR, 21 42?| -5 — —
Georgetown — 768 | 309 | el7 51 | ?PR,|(e21 42?) - 5| e21'7? —
Osaka 0. 831 52 12 52 +15 L= — — —
Manila — 851 75 — — o= — — 230
Batavia W. 861 | 101 | e22 24 ?S [(e22 24) —87 — —
Victoria M. 91°1 | 340 — — — - — 46-9
La Paz Bi. {1032 | 259 16 45 ? — — e 434 —

Additional records : Athens gives M = +2-2m. Rocca di Pagla, iL=+3-1m.,,

M=+5-Tm Zagreb i=+3m.21s. and +4m.3 =+9-6m

Pola MN = +9-3m. Moncalieri MN =+11-3m. Algl ers gives its
record as at 18d but the record assigned to it by De Bilt is at 20d., so that
it is almost certamly a misprint. Paris M= +15-4m., T0—20h.3m.403.
Uccle i = +4m.55s. and +9m.26s., T, =20h.3m.32s. De Bilt m = +9m.1s.,
Ty =20h.3m.38s. San Fernando MN = +18-9m. Ottawa gives S as
eL? and e = +14m.0s. Toronto L = +47-0m. Triest T, =20h.3m.34s.
Graz T, =20h.3m.49s. .

July 16d Records also at 1h. (San Fernando), 2h. (Batavia), 4h. (Paris), 10h.
_(La.Paz), 11h. (Rocca di Papa), 15h. ('f‘okyo), 18h (Rocca di Papa and
Riverview), 19h. (Calcutta), 20h (Osakg and Rocca di Papa), 21h.
(Zi‘ka-wei and Tokyo), 22h. (San Fernando and Tokyo), 23h. (La Paz,
De Bilt, Riverview, Toronto, Victoria, and Cipolletti).

July 17d. Records at Oh. (Manila, Tokyo, Bidston, Edinburgh, Helwan, and
ck (2) ), 13h. (Manila), 14h. (De Bllt), 1511 (Balboa Hexghts and Apia),
N . (Manila), 18h. (La Paz).

July 18d. 21h. 5m. 5s. Epicentre 36°-5N. 19°-7E.
A=+4-757, B=+-271, C= +-595.

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

° m. s. s. m. 8. 8. m. m.

Athens 35 66 051 — 4 127 —-10 1-6 17
Pompeii 59 318 el 24 — 17 2 44 + 3 — —
Roceca di Papa 76 317 el138 —-16 . — —_ —_— 4-0
Zagreb 97 345 e2 57 +31 _— —_ — 45
Moncalieri 12-4 317 — — —_ — e57 —

July 18d4. Records also at Oh. (San Fernando), 2 . (Manila), 6h. (Lick), 10h.
a), 12h. (La Paz), 13h. (La Paz), 1¢h. (Kew and Heiwan), 22h.
Manila), 23h. (La Paz).
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July 19d. 19h. 1m. 0s. Epicentre 45°-6N.10° 2E.

A=+-689, B=+4-124, C=+'T15; D=+-177, E=—984;
G=+-704, H= 4127, K=-—-700.

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

° o m. s. 8. m. s. 8. m. m.

Moncalieri 19 251 027 — 2 049 — 14 — —
Zurich 2:1 327 e026 — 7 i1 2 .+ 4 — 1-1
Pola 27 108 e0 46 + 4 — — 1-1 1-3
Zagreb 4-0 8 e0 56 — 6 —_— —_ 1-8 2-2
Rocca di Papa 43 153 el 11 + 4 — — —_ 2-2
Zurich

Additional records: Zagreb gives iP = +0m.59s., MNW = +1-1m.
ePE = +0m.23s., ePV = +0m.29s., MN = +1-2m.

July 19d. Records also at Oh. (San Fernando), 12h. (Aﬁia), 13h. (Edinburgh),
20h. (Mizusawa and La Paz), 21h. (Balboa Heights), 23h. (Lick (2) ).

July 20d. Records at 2h. (San Fernando), 6h. (Bidston and Tokyo), 8h. (Kew),
9h. (La Paz), 11h. (La Paz and Batawia), 12h. (Manila), 13h. (Manila
and Paris), 14h. (Paris), 15h. Manila) (2)), 17h. (Manila), 18h. (Helwan
and Mizusawa), 21h. (De Bilt and Melbourne). .

1918. July 21d. 6h. 9m. 25s. Epicentre 7°-0S. 155°-0E.
(as on 1916 Sept. 3d. and 1917 Dec. 20d., etc.)
A=-—-900, B=+-420, C=-—-122; D=+-423, E=+906;
G=-+-111, H=—-052, K = —-993.
The T, adopted is about the mean of some rather discordant determinations,
but the anticentral stations suggest that it should be increased by about

158., which would accord with Perth, Mizusawa, and Zi-ka-wei if an error
of one minute is assumed in the last. .

5

Station and g g :

Component. f,.? A | E P 0—C. s. 0—C.| L. ‘M.
g }
= <

o o M. S 8 M. 8 8. M M.
Riverview —_ 271 | 187 | e5 47 —-12| i10 35 + 8 123 158
Sydney — 27-1 | 187 6 5 + 6 9 4 —62 109 14-9
Adelaide M. 31-8 | 206 7 0 +15 11 53 —12 160 20°0
Melbourne M. 321 | 195 2 5 8 35 | ?PR, 155 163
Apia : W. {334 | 105 i6 48 ~-12 | el2 35 + 5| o146 15-1
Manila w. 40°1 {303 | e7 58 + 2 13 4 —64 14-2 150
Perth M. 441 | 230 8 24| -3 14 54 -9 22-2 272
Tokyo oO. 450 | 344 8 48 +15 — — e22'7 | —
ka 0. 456 | 337 9 0| +23 — — 20:2 2%°0
Taihoku 0. 45'7 | 316 8 57 +19 15 31 + 7 212 27'9
Batavia W. 479 | 287 e8 35 —-18 i — — 286
Mizusawa N. | O. 47'9 | 345 8 59 + 6 16 2 + 9 - —
E. | O. 479 | 345 9 3| 410 15 58 + 5 —_ —
Zi-ka-wei — 499 (322 (e10 24 | 478 el7 34 +76 — 32:8
Honolulu M. 54:2 | 57 41 | -53 18 53 -18 236 | 276
Ootomari Q. 54:8 [ 350 | 16 58 ?8 (16 58) | —21 it
Colombo M. 763 | 279 11 29 —28 (21 17) —-24 21-3 | 302
Kodaikanal M. 791 (283 (. 20 5 ? — — 22°6 | 534
Simla O.E.| 833 | 303 — e23 11 +11 — 233
Bombay O.E.| 850 (290 13 0| 412 — — — —
Sitka B.O.[ 851 | 31 — — | e29 46 | ?SR, — —
Berkeley — 886 | 52 — — | e23 3 | - — —_
Lick Ww. 890 | 52 —- — 1e29 3 |?SR,| . — —
Victoria M. 898 | 41 24 1 ?8 (4 1) -11 422 | 599
C80n E. | B.O.| 973 58 17 50 | ? PR, 26 25 | +56 452 51-2
St. Louis W. | 1137 51 20 57 ?PR, — 558 666
Ann Arbor E. | B. 117-7 | 45 29 59 ?8 40 17 | ?SR, 593 84-6
N. | B, 117-7 | 45 30 17 ?8 — — 806 686
E. | W. | 1177 | 45 30 5 ?8 — —_ 59'6 54-6
N )W, 11177 ) 45 29 59 ?8 — — 616 -

Continued on next page.
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» .
o
Station and =} §
Component. '§ A | B P 0-0 8 0-C L M,
N
= <
R R M. S. s. M. S s. M. M.
Cipolletti M. | 1191 {142 921 23 | ?PR, — — 664 | 974
Toronto M. 120-1 | 43 21 53?7 ?PR, 31 5 | +135 559 735
- Lemberg B.0O.| 1209 | 325 20 41 | ?PR, — — 506 710
Cape Town M. 1219 | 222 30 41 ?8 (30 41) +98 — 72'6
Ottawa — | 1219 | 40 20 397 ? PR, 30 31?7 488 536 —
Helwan M. 1225 | 301 20 35 | ?PR, — — —
Ithaca E. | B.O.| 1226 43 | e37 13 | SR, — —- e 58 0 —
‘Washington Mar.| 1234 | 47 |el17 § +66 | (e 30 55) | +100 556 —
Georgetown — | 1234 | 47 | e20 50 | ?PPR, 30 50 +95 556 —
Cheltenham B.O.| 1238 | 48 —_ — — — 634 696
Dyce Ma. | 1241 | 347 21 7| ?PR, 38 41 ? 706 822
Northfield B.O.| 1245 | 40 — — — — e 636 —
Budapest E. | — | 1250 | 325 25 35 ? — — — —
Vienna E.| — |1260 |327 |el9 17 ? - — — —
Harvard B.O.| 1263 | 41 |(e21 7){ ?PR,| 130 50 +75 | e 589 6537
Pilar M. 1264 | 138 22 23 | ?PR, — — 69-9 99-9
Andalgala N. | M. 127-2 | 133 25 23 — — 739 881
E. | M. 1272 | 133 25 53 — - 73'8 797
Graz W. | 1272 | 326 | 19 34 | [+22] — — — -—
Zagreb W. | 1276 [ 325} e24 35 — - 63-8 676
Chacarita M. 1277 | 145 25 53 ? — —- 66-9 754
Edinburgh M. 1281 | 345 21 35| ?PR, — — — 926
De Bilt E.| — | 1286 337 |e2l 46 | ?PR,| e22 50 | ?PR,| e59'8. | 614
N. | — | 1286 [ 337 — — e 22 52 | ?PPR, | e636 660
Eskdalemuir G. 1287 | 344 19 28 | [+13] — — —
riest W. | 1289 | 326 22 45 | ?PR, — — —
Pola W. [ 1293 | 325 22 51 | ?PR, |(e 41 35) | PSR, | e41'6 687
Stonyhurst M. 1298 | 343 | 182 29 [ ?PR, | i 38 47 | ?SR, | 1663 822
Uccle — 11299 | 336 |el9 5 |[— 13] — e 596 70-8
Bidston M.S.| 1303 343 | 19 47 | [+28] — — — | 795
La Quiaca M. 1307 | 127 26 23 — — — —
Zurich — | 1307 [330|e19 23 | [+ 3]| 30 152 +10| — —
Kew M. 1311 | 340 — — —_ — — 956
La Paz Bi. 131-3 | 119 19 39 | [4+17) 33 39 ? 60°6 692
Pompeii M. 131-3 | 320 18 33 ? —_ — — —
Rocca di Papa Ag. | 1317 | 322 19 29 | [+ 7} 23 0 | ?PR, 69-0 86-9
Shide - — | 1320 {340 | 23 3 ? — — 587 | 795
Paris — | 1321 [ 337 | 1256 35 ? — — 666 816
Moncalieri 8. 132:6 | 329 19 37 | [+13] 33 28 ? 638 809
Barcelona — {1379 | 329 23 18 | ?PR; [(e 41 52) | ?SR, 698 856
Tortosa — {1392 | 330 18 9 23 23 | ?PR, — —
Algiers B.M.| 1407 | 323 | e19 37 | [- 3] — — 476 836
Coimbra N. [ — | 1436 | 339 |- 17 48?7 +23 33 07| +96 | e52'6 —
B | — | 1436 | 339 | 19 52 | [+ 6] 29 87| —138 626
Rio Tinto M. 1450 | 334 18 35 | 464 — — — 1116
San Fernando — | 1459 | 332 — — — — 876 | 1136

Additlonal records: Riverview gives iP = +6m.8s., i= +6m 39s., iPR,?=
xg 88., PS= S+10m. 665., MN = +16-8m., MZ=+17-1m. Epicentre
(i°~0 153°-0E., T° =6h.9m.10s Adelaide PR, +Tm.53s. Melbourne
SRy = +11m.53s., 18S. Ap ia iP = +6m. 435. M= +18-6m. Manila
MI\f = +15-2m. Perth SRl +18m.7s. %l es L one hour early.
Osaka MN =+427-1, Colombo M= +5 iotorla. = +31m.14s.
(?SRl&. St. Louis eLN = +45-6m. Toronto =+46-3m. and L=
. Ottawa eL = +45-6m., T,=6h. 18m.105. Ithaca eN =
+37m.12s., eLN = +54 -3m Was! hlngtoneL +30-9m. (¥S) and +67-6m.
Cheltenham LN = +62-3m., MN = +71-6m. Northfleld L = +175-6.
Zagreb e = +53m.35s., De Bilt icentre 6°-08. 153°-0E, Pola MN =
+68-9m. Uccle ePR, = +2%m.5 La Paz PR,; = +23m.1s. Mon-
calieri  MN = +85-5m. Bamelona ‘records SR, as L. San Fernando
MN = +106-6m,
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July 21d. 9h. 44m. 258. Epicentre 7°-0S. 155°-0E. (as at 6h.).

A Az P. O0-C. S. 0—-C. L. M.

o ° m. s. 8. m. s. 8. m. m.

Riverview 271 187 e b 59 0 (10 45) + 2 13-4 16-9
Adelaide - 31-8 206 11 38 28 (11 38) -—27 20-1 - 22-3
Melbourne 321 195 — —_ — 162 204
Manila 401 303 e 7 56 0 (14 53) +45 14-9 —_
Perth 44-1 230 9 5 +38 7 4 ¢ 262 —_
Mizusawa E. 47-9 345 855 + 2 16 26 +33 — -—_
N. 47-9 345 9 34 +41 16 12 +19 —_— —_

Batavia . 479 267 e8 35 —18 —_— — — —
Honolulu 54-2 57 16 47 IE] (16 47) —24 26-1 27-6
Colombo 76-3 279 46 35 L —  (46-6) 581
Victoria 89-8 41 — — — — — 564
Mauritius 94-2 249 31 35 ISR, —_ — — 412
Toronto 1201 43 —— — — — — 77-5%
Ottawa 12149 40 — — — e 616 —
Zagreb 1276 325 18 35 [— 38]e 22 35 PR, 656 @ —
De Bilt 1286 337 — — — 656 703
Bidston 130-3 343 40 47 'HR, — — — 740
La Paz 131-3 119 22 52 PR, —_ —_ — —
Paris 132-1 337 e 24.35 ? — —_— 9-6 —
Rio Tinto 1450 334 8535 L —_ — (85'6) 1106

Additiona.l records : Riverview gives eS = +10m.13s., SR, = +12m.9s., MN =
19-1m. The § in the table is given as PS. Adelaide S =417m.13s.,
M +23-3m. Perth PR; = +13m.48s.

July 21d. Records also at 3h. (Osaka, Mizusawa, Tokyo, and La Paz), 4h
(Helwan, Bidston, and De Bilt), 5h. (Tokyo), 7h. (Zagreb), 13h. (La Pa,z),
14h. (La Paz and Taihoku), 19h. (Mizusawa), 23h. (Manila).

July 22d. Records at Oh. (San Fernando), 4h. (Manila (2) ), 5h (Melbourne,
Riverview, and Tokyo (%)), 12h. (Pola, Rocca, di Papa, and Zagreb),
13h. (Zagreb), 16h. (Rio Tinto), 23h. (Tokyo).

July 23d. 13h. 22m. 17s. Epicentre 4°:58. 152°-0E. (as on 1917 Sept. 24d. 20h.).

A =—-880, B=+-468, C=—-079; D=+-470, E=+-883;
G=+-069, H=—-037, K =—-997.

A Az, P. O0-C. S. 0-~C. L M.
o o m. s. 8. m. 8. 8. m. m.
Rivervlew 292 182 e3 49? -151 10 13 —67 e15:2 16-9
]gf 29-2 182 731 471 12 1 +41 152 17-2
elboume 339 190 — — 12 43 + 4 — 217
Manila 362 302 e13 0 ¢S (el1l3 0) -—13 — 192
Perth 43-5 227 — — (14 5) -—50 237 —
Zi-ka-wei 461 323 e8 46 + 5 _— —_ — —
' Honolulu 553 60 17 7 ¥ (17 7)) -—18 247 297
Berkeley 89-4 52 —_— —_— — — €407 —
Victoria 89-9 41 — — —_ — 452 560
Mauritius 92-2 250 42 43 L — —  (42'7) —
Helwan 118-7 302 74 43 L —_ —  (74'7) —
Toronto 120-2 40 — — — — 651 1755
Ottawa 121-8 38 — — — — ©62°7 —
Graz 1234 326 — — — — e67-7 —
Edinburgh 1250 343 67 43 L — — (87-T) —
De Bilt N. 125-1 336 — — e31 5 +98 647 727
E. 125-1 336 — — — — e66:7 670
Eskdalemuir 1255 343 — — — — 749 —
Stonyhurst 126-5 342 — — —_ —_ — 803
Rocca di Papa 1281 322 — — —_ — 691 — R
8 128-7 335 — — — — 877 —_
Moncalieri 1289 329 — —_ —_ — 7148 —
Additional records : Riverview gives PS = +10m 445 (28), eSR; +12m.55s.,
MN = +16-Tm., MZ = +17-Tm. Manila MN = +19-3m. Perth gives

S as PR, and S = +17Tm.16s. Toronto eL +69- 2m

July 23d. Records also at Oh. (San Fernando and Tokyo), 5h. (Tokyo), 9h.
(Tokyo), 21h. (Edmburg ).
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1918. July 24d. 10h. 53m. Os.  Epicentre 42°-08. 178°-0E.
A=—-743, B=+-026, C=—669; D=+:035, E=+-999;
G = +-669, E=—-023, K =—743.

Very doubtful. If we accept the Sydney P instead of the Riverview P, a Ty =
24d.10h.51m.20s., and the epicentre 22°-0S. 180°-0W., as on 1917
May 24d.19h.20m.30s., would suit some of the records.

g g
Station and 2 ]
Component. § A g P. 0-C. 8. 0-C.| L. M.
= <

: N N M. s s. M. 8. s M. M.
Riverview — 226 282 | e5 12 0 9 17 0| ell9 155
Sydney - 226 | 282 4 30 —42 — — 120 140
elbourne M. 255 | 268 10 6 S (10 6) -7 15'5 180
Apia Ww. 295 | 20| 3 307 ? — — e70?| 14.0
Adelaide M. | 313 |272] 12 41 ?s | (12 4| +8| 194 | 222
. Perth M. 496 | 260 27 54 ?L — — (35°9) —
Andalgala M. | 886 |127| 50 18 | ?L — 2 sy | —
Berkeley — 965 | 44 1 e37 0| ?L — — | (e 37°0) —
Colombo M. 1007 | 270 | 47 O ?L P — — (47:0) | 650
Victoria — | 1041 36 — — —_ — 44-6 58-3
Kodaikanal M. | 1046 [271| . — — = Z | &7 | ese
Georgetown — | 1247 | 66| e42 21 | PSR, — — | e534 —
Toronto M. 1254 | 6l - — — — e 636 667
Ottawa — | 1285 | 59 — — — — 630 _

Harvard B.0.| 1303 | 65 — — | e42 46?7 | ?SR, 65.9
Helwan M. 1506 | 256 28 0 ? — — — —
Edinburgh M. 166°1 3 81 0?7 °?L — ? (81-07)| 1085
Eskdalemuir G. 166°6 3 — —_ — — 850 -
Stonyhurst M. 1682 1|ef76 367 ? e81 42 ? 862 90'8
Bidston M.S.| 1685 3| 86 6 ?L 90 18 ? (86-1) | 978
De Bilt E — | 1688 | 337 — — e43 11 [ ?SR, | e 960 969
. N. | — |1688 | 337 — — — — e 880 91-1
Rocca di Papa — | 169-1 | 273 — — — — |e1042 | 1139
ew M. 1704 | 353 — — — — — -0
Moncalieri 8. 172:4 | 296 — — — — e 926 —
Paris — | 172'5 | 337 — — - — e 880 910
San Fernando — | 1736 | 148 45 30 | ?SR, — — 91-0 | 1080

Additional records : Riverv1ew gives PS = +9m.30s., SR, = +10m.42s., MN =

+13-5m., MZ=+14 Melbourne S = +13m. 545 Apia L=
+9-5m. Adelalde S +16m 4s. Colombo M= +76-0m. Ott.a.wa
eLg?9=+ 2-0m, Harvard e = +49m.1s., eLN?=+53'4m, LN =.
+61-9m.

July 24d. Records also at 5h. (Batavia), 6h. (Sydney), 12h (Mizusawa), 13h.
(Zagreb), 14h. (Melbourne, Riverview, Sydne; and Perth), 15h.
(Helwan, Tokyo, and Mizusawa), 19h. (Helwa.n), 22h (San Fernando).

July 25d. 20h. 49m. 558. Epicentre 35°-0N. 143°-0E. (as on 1917 Aug. 10d.).

A=—'654, B= +493,C +:574 ; D=+602, E=+-799;
G =—-458, H= + 345, K= —-819.

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

° ° m. s. 8. m.s. = 8. m. m.

Tokyo 27 284 044 + 2 110  — 4 — —_
Mizusawa 4-4 340 1 9 +1 1 57 - 4 — —
Osaka 6-2 269 2 6 +31 — — 3-1 35
Kobe 6-4 269 154 +16 — — 3-0 36
Ootomari 11-6 356 318 425 4 54 —15 6-6 —
Zi-ka-wel 184 266 e4 24 4 2 e8 7 4+ 18 — —
Manila 28:5 230 e7 57 +104 14 14 4186 20-2 .23-1
Colombo 64:1 263 39 35 L —_ —  (39-6) —_
Budapest. E. 834 326 — — —_ —  45-1 —
Edinburgh 84-7 342 23 5 S (23 5) -—11 52-6
Eskdalemuir 85-1 341 2312 S (23 12) - 8 42 1 —
De Bilt N. 85-4 336 —_ — 2313 —10 448 455
E. 854 336 — — — — 478 503

Continued on next page.
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A Az, P. 0=C. S. 0~-C. L. M
° ° m. s. 8. m. s. 8. m. m.
Zagreb 86-1 326 e12 51 — 3 23 9 —22 471 55°1
Stonyhurst 86-2 340 47 29 L 51 41 L (47-5) 56-4
Uccle 867 337 36 5 ? —_ — 491 54-1
Bidston 86-8 340 30 5 ISR, — —_ —  56-2
Triest 87-2 328 —_ — —_ — e51-1 —
) 87-8 338 — — — —_ — 571
Helwan 886 306 24 5 S (24 5 + 6 — —_
Shide 88-7 340 — — — — 4241 —
Paris 89-1 335 — — €23 36 —28 521 —
- Rocca di Papa 90-7 326 16 48 PR, i24 15 — 6 e52:3 59-2
Ottawa 923 27 — —_ —_ — ©55°1 —
Barcelona 95-5 331 —_— —_— —_ — e49-7 574
ers 99-2 329 —_ — — — 541 641
- Coimbra 100-2 340 — — — — e 514 —_
Rio Tinto 101-9 336 58 5 L — — (58-1) 671
San Fernando 103-0 338 57 5 %L —_— — 621 616

§

Additional records : Manila gives MN = 4-21-3m. Zagreb MNW = +58-
To =20h.50m.26s. San Fernando MN = +65-6m.

July 25d. Records also at 13h. (Helwan), 14h. (Algiers), 22h. (Mizusawa), 23h.
(San Fernando).

July 26d. Records at Oh. (Colombo), (Riverview), 2h. (Helwan), 17h.
(Colombo), 19h. (La Paz), 23h. (

July 27d. Records at 1h. (Taihoku), 211 (Edinburgh and San_ Fernando), 3h.
(Mizusawa and Tokyo), 11h. 12h. (La Paz), 14h. (Ba.rcelona.), 15h.
(Algiers), 16h. (Manila), 17h (Rocca di Papa, Monte Cassino, and Pom-
peii), 21h. (San Fernando).

July 284. Records at 10h. (San Fernando), 16h. (Tokyo and Mizusawa), 20h.
Mizusawa, Tokyo, and Balboa Heights), 21h. (Melbourne, Riverview,
ompeii, and Rocca di Papa), 22h. (Helwa.n)

July 29d. 11h.16m.39s. Epicentre 18°-08. 167°-0E. (as on 1917 May 14d. 22h.).

=—.927, B=+-214, C=—-309; D=+-227, E=+-974;
G=+-301, H=—-070, K = —-951.

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

o o m. 8. 8 m. 8 8. m. m.
Riverview 21-3 219 4 57 0 e8 51 + 1 ell4 14-1
Melbourne 277 220 —_— — 10 39 —15 160 19-4
Honolulu 522 43 15 27 8 (15 27) —-79 214 286
Manila 559 303 e10 21 +38 —_— — — —
Batavia 598 273 e9 21 —50 — — — —
Victoria 90-7 39 — — —_ — 444 520
Kodaikanal 92-8 280 55 21 L —_— —  (55-4) —
Ottawa 1217 48 — —_ —_ — © 644 —
Helwan 1380 295 82 21 L — —  (824) —_
Edinburgh 1414 351 82 21 L —_ —  (82-4) _—
Bidst 143-8 350 80 33 L — — (80-6) 90-6
Paris - 146-7 341 — — —_ — 1004

Rocoa di Papa 147-7 323 118 42 ?
San Fernando 160-6 343 67 21 L

Additional records: Riverview gives kPS = +9m.98., MN = +15-6min,

~
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1918. July 29d. 16h. 50m. 16s.  Epicentre 1°-3S. 143°4E.

A =—-803, B=+:596, C=—-023; D=+-596, E=+-803;
G=+:018, H=—-014, K=—1-000.

3 <
Station and g . B
Component. § A g P 0--C. S. 0—C. 1. M.
E <
o o M. S. s. M. S. s. M. M.
Manila w. 27-3 | 308 e5 58| — 3| i10 50 + 4] 1136 148
Riverview — 333 (168| e6 26| —33 | ell 14 —175| e 134 176
Sydney M. 333 | 168 9 8| +129 13 44 +175 16-2 17-7
Taihoku 0. 338 | 324 e?7 7) + 4 — 14-8 190
Adelaide M. 339 | 187 11 27 ? (12 52) +13 16-2 18-3
Melbourne M. 365 | 178 — — 12 14 —83 17-8 20-3
Batavia W. 368 | 261 eb 44| —-44 — — 16-7
Kobe 0. 368 | 348 el 18| —10 — 164 19-2
Osaka 0. 368 | 348 7 26| — 2 13 31 +10 185 230
Tokyo 0. 371 | 355 7 40| + 9 — —_ — —
Zi-ka-wei — 386 | 330 7 3| -13 13 24 —22 — 19-9
Mizusawa 0. 40'5 | 358 7 57| -2 14 7 -1 — —
Honolulu M. 615 64 10 26| + 4 18 44 + 2 287 439
Colombo M. 840 | 279 10 44| + 6 17 8 —-125 233 271
Victoria M. 932 | 42 22 20 ? 33 57 ? 546 689
Lemberg B.O.[ 1095 1323 | e27 38| ?S |[(e27 38) | +14| e628 677
Helwan M. 109-8 | 301 19 20| ?PR, — — — 296
‘Vienna z. | — | 1147 1 325 | e19 38| ?PR, — — - —
Graz W. | 1158 | 324 — — e2] 44?| -32 — —t
Zagreb NE | W, | 1161 | 322 | i19 41| ?PR, 29 77| +48 537 717
Nw. W. [ 1161 | 322 | i25 33 ? 29 32 +173 — 637
Cape Town M. 117°5 | 231 49 26 ? — — 652 664
Triest — | 1176 | 323 27 56 ?S (27 58) -35 — —
Dyce N. | M.S.| 1178 | 340 — — — — 664 71-3
Pola W. | 1179 | 322 | e28 6 ?S [(e28 6) —-27| e6l0 656
De Bilt — | 1185 | 332 — — 3 6 +88 | e587 60-1
Edinburgh M. | 1191 | 340 24 44 ? — — — 742
Eskdalemuir G. 1196 | 339 | e20 25| ?PR, | i30 10 +84 | e56'7 —
Uccle — | 1196 | 332 | e18 44 g-— 7] €30 14 +88 — 617
Rocca di Papa Ag. | 12011 [ 320 | e19 48| ?PR, — — | e64'5 —_
Stonyhurst M. 120°5 | 337 4 14 ? 130 50 | +117 — 768
Bidston M.S. | 121-0 | 337 20 44| ?PR, 30 32 +95 — 667
Moncalieri S 1215 | 325 | i20 38| ?PR, 37 3 | ?SR, 62:2 734
Paris — 1218 331 | e20 37| ?PR,| e30 33 +90 597 62°7
Shide — | 1223 | 334 20 40| ?PR, 30 38 +92 — 760
Toronto M 123-1 | 36 — — — — — 728
Ottawa — | 1241 32 — — |(e37 447) ?SR, | e37'7? —
Barcelona — 1269 | 323 | el4 35| —99 32 41?| +182 | e 609 707
Georgetown — 1273 | 40 — — — — 617 —
‘Washington Mar. | 1273 | 40| e19 14 | [+ 2 — — — —
Tortosa — 11282 | 324 20 5| [+51 31 4 +116 59-1 820
Harvard B.O.| 1286 | 32 — — — -— 62:4 —
Algiers B.M.| 1290 | 318 | e20 53| ? PR, 32 21 ? 647 807
Rio Tinto M. 134-3 | 327 22 44| ?PR, — — — 947
San Fernando — | 1350 | 326 21 14| ?PR 68 44 ?L 797 94-2
La Paz Bi 1441 | 122 19 42| [- 5]|e32 31 +64 | 705 747
Additional records : Manila gives MN = +14-4m. Riverview MN = +19-1m.
=+19-6m., T,=16h.50m.36s. Adelaide is given as PR,, also
S + 14m 22s., SRy = +15m.32s. = Melbourne SRl +14m.56s. Osaka
MN = +20-9m., T, =16h.15m.1s. Zi-ka-wei MN = +20-8m. Mizusawa
SN =+14m. lls., T, =16h.50m.26s. Dyce ME = +72-Tm. Pola
MN = +74-Tm. De Bilt PR, = +20m.18s., e = +36m.52s. Eskdale-
muir i = +27m.22s., LN = +74-Tm Moncalieri MN = +74-5m. Har-

vard LN = +61-9m., LE = +71-6m. San Fernando MN = +88:2m.

July 29d. Records also at 0h. (Rocca di Papa), 5h. (Helwan), 9h. (Ma.nila), 12h.
(Kodaikanal (2) ), 15h. (Colombo and Kodaikanal), 16h. (Kodaikanal,
Helwan, and Edinburgh), 18h. (Osaka, Tokyo, and Mizusa.wa), 20h.
(La Pa.z), 22h. (Kodaikanal and Tokyo).

July 30d Reoords at Oh. (San Fernando), 6h. (La Paz), 10h. (Perth, Tacubaya, -
Taihoku), 11h. (Perth), 14h. and 15h. (La Paz), 16h. (Perth and
Ootomari), 22h. (szusa.wa.), 23h. (San Fernando),
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1918. July 31d. 14h. 36m. 43s. Epicentre 11°0N. 88°-0W.

A=+034, B=—-982, C=+-191; D=—-999, E=—-035;
G=4-007, H=—-191, K=—-982,

I r
Station and =] =
Component. '§ A £ P 0—C S, 0-C L M
N
b2 <
o N M. S. s. M. S s. M. M.
Balboa Hts. ~. | B.O.| 86 | 104 2 40 | +30 — — 47 58
E. | BO.| 886|104 2 33| +23 — — 48 60
Tacubaya — 13-7 | 309 3 56 +34 — — — —
Vieques ~N. | B.O.| 230 | 67 4 55 | —22 — — — 162
E. | B.O.| 230 | 67 4 43| -4 9 26 +1 114 17-4
Cheltenham ~. | B.O.| 294 | 18 — — 1 29 + 5 160 191
E. | B.O.| 294 | 18 — — 11 25 +1 15.8 174
Georgetown — 296 | 17| e6 18 -6 1 36 4+ 9| el57 —
‘Washington Mar.| 296 | 17 6 14| —10 1 26 -1 1597 —
Tucson N. | B.O.| 299 | 318 — — — 203 23-3
E. | B.O.| 299 | 318 — — — — 183 333
Ann Arbor E. | B. 315 6 6 41| — 2 1 29 -31 17-2 187
N. | B. 315 6 — - 1 17 —43 187 196
E. | W. 315 [} — — 1 35 -25 17-3 177
N. | W, 315 6 5 53 | —50 12 11 +11 184 18'9
Ithaca N. | B.O.| 330 | 17 6 40 | —16| ell 52 -32 17-8 —
E. | B.O.| 330 | 17| e7 ?PR, | e13 40 | ?SR, 174 —
Toronto M. 335 | 11 11 53?7 ?8 (11 537 -39 20'5 23-4
La Paz Bi. 338 | 144 e7 4| +1 12 24 -14 16'8 188
» Harvard B.O.| 347 | 22 7 44| +33| i12 6 —45| e191 225
Northfield B.O.| 37| 19| e8 17 | ?PR, 13 2?7 -4 200 —
Ottawa — 359 | 16 10| -11 13 9 e 179 —
Berkeley — 40-7 | 317 — — |el2 17 ? — —_ i3
Andagala M. 44+0 | 152 15 5 ?8 5 5| +3 — —
Victoria M. 476 | 330 — — 25 6?| ?L 295 394
Cipolletti M. 533 | 161 15 35 ? — — 281 331
Chacarita M. 53'6 | 149 15 35 ? — — — —
Honolulu M. 676 | 289 11 47 | +45 20 11 +14 325 371
Rio Tinto M. 766 | 53 19 17 ? — — — 58-3
San Fernando — 770 | 55 23 47 ? 3B 17 ? 408 473
Eskdalemuir G. 78:0 | 35 7 1 ? — — 423 —
Edinburgh M. 781 | 34 21 17 ?S @1 17) | -44 — 48-8
Bidston M.S.| 782 | 38 — — 33 23 ?L (33:4) | 450
Stonyhurst M. 78'6 | 38 15 29?| PPR,| i23 29 +82 — 44-2
Shide — 79'5 | 40 — — — 378 —
Kew M. 800 | 39 — — - — - 50°3
Tortosa — 818 | 50 12 54 | +25 — — 39-8 383
Paris — 822 | 42 — — | e2 17 +29 353 ——
Barcelona — 829 | 49 — — |(e28 28) | ?SR, | e 284 44-3
Uccle — 830 | 40 - — — — | e373 383
De Bilt N | — 833 | 39 — — | e23 55 +55| €363 385
E | — 833 | 39 — — | e23 9 + 9] e393 413
Algiers B.M.| 843 | 54 — — (22 17) | —54 22-3 453
Moncalieri S. 86'3 | 46 10 507 ? 23 37?7 + 4 362 52:7
Triest W. 903 | 43 — — — — e 383 —
Pola w. 906 | 44 | e24 17 ?8 |(e24 17) | — 3| e456 540 .
Rocca di Papa Ag. 906 47 — — — — e 45'0 582
Vienna — 91-2 | 40 — — — — e 423 —
Zagreb w. 9147 | 43|e13 53 | +28|e24 5 —27 42:3 553
Lemberg B.O.| 953 | 3| — — 25 17 + 8 — —
Helwan M. | 1089 | 52 25 117 78 (25 17) | —121 — —
Cape Town M. | 1098 | 122 58 35 | ?L — — (58:6) | 656
Syvdney — | 1216 | 236 57 47 | ?L — — (57'8) | 639
Riverview — | 121'6 | 236 - — — —_ e 5807 | 643
Melbourne M. | 125°7 | 230 - - —_ — 653 69'8
i Zi-ka-wei — | 1292 | 327 — — — — | es818 —
Manila W. | 1415 | 311 | e19 54 | [+12] — — — —
Mauritius M. | 1460 | 110 69 17 | ?L — — (69-3y | 818
Kodaikanal M. | 1543 | 33 92 47 | ?L — — (92'8) —
Colombo M. | 1584 | 34 — — — — 926 | 102'8

For Notes see next page.
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NoTES To JULY 31d. 14h. 36m. 43s.

Additional reeords Georgetown gives eLN =+16-4m., T,=14h.36m.20s.
Toronto = +16m. Harvard eN = +48m. 185, . 1E=+15m.19s.,
eLN = +18 Gm T.,‘l 14h 27m.48. Ottawa PR, =48m.23s., SR, =
+156m.17s., L =+21-3m., T, -—14h 36m.20s. San Fernando MN =
+45-3m. Eskdalemuir LN = +36-3m Moncalieri MN = +46-0m.
Pola MN = +48-2m, Zagreb MNW = +48-3m. Cape Town L=

+62-6m. Riverview MN = +67 -1m.

July 31d. 21h.58m.45s. Epicentre 12°-6S. 150°-0E.

A=—-845, B= +488 C=—-218; D = +-500, E = +-866,
G=+-189, H=—-109, K = —-976.

A Az P. O-C. S. 0-C L. M.
o ° m. s. 8. m. 8. 8. m. m.
Riverview 213 177 e4 57 0 8 51 + 1 ell6 136
Sydney 21-3 177 8 57 7S 8 57) -+ 17 12-4 136
Adelaide 24-6 203 — — 17 30 L 20-3  22-2
Melbourne 25-6 189 —_ — 10 15 + 1 162 166
Perth 36-8 232 — — 19 4 L 26-6 —
Manila 396 314 eS8 45 PR, — — — —
Honolulu 61-3 57 15 15 ? -—_ — 232 29-8
Lick 96-3 53 —_ —_ —_ — e 962 —
Victoria 97-2 42 — — —_ — 463 566
Helwan 1210 298 84 15 L —_ —  (84-2) —_
Toronto 127-5 43 —_ —_ — — 6207 704
De Bilt E. 1315 331 —_ — 21 33 PR, e72-2 82-4
N. 1315 331 — 3945 ISR, eT77-2 780
Edinburgh 1320 340 72 15 L —_ — (12-2) —
La Paz 1324 127 — — — — 632 —
Rocca di Papa 132-9 316 e 18 37 ? _— — — —
Tortosa 141-1 322 17 53 +38 — —_ 4 108-3
Rio Tinto 147-3 325 103 15 L — —

San Fernando 1480 322 63 45 L

Additional records : Riverview gives PS = +9m.11s8.,, MN = +14-0m. Ade-
laide PR, = +15m.40s., SR; = +19m.0s. Perth PR, = +15m.13s.

July 31d. Records also at 4h. and 9h. (Manila), 11h. (Helwanb), 13h. (Manila),
15h. (La Paz), 16h. (Tacubaya), 21h. (La Paz), 23h. (Edinburgh).

Aug. 1d. 11h. 42m. 0s. Epicentre 11°-08. 176°-0W. (as on 1918 Feb. 6d. 3h.).

A=--979, B=—--068, C=—-191 D=—-070, E=+-997;

G=+" 190 H=+- 013 K =—-982,
A Az, P. 0- C S. 0-C. L. M.
o 8. m. 8. m., m.
Apia 50 125 l 19 + 2 2 2 —-15 2-3 31
Honolulu 369 28 — — 13 24 + 16-5 17-9
Riverview 37-7 228 e10 2474+168 e 15 31°? +ll7 e 18-1 22-2
ydney 377 228 13 18 S (13 18) -—16 21-3  23-0
Edinburgh 134-7 6 — —_ —_ — 176-0 —_
gskda]emuit 135-4 6 —_ —_ —_— — 750 —
1389 359 —_ —_ —_ —_ 78-0 87-0

Ri

Additiona.l records : werview MN = +19-4m. De Bilt e=+72-0m.,
eLN = +82-0m., M = +82-6m

Aug. 1d. Records also at Oh. (La Paz and Balboa Heights), 4h. (La Paz and
Honolulu), 6h. (Batavia), 8h. (Monte Cassino), 13h. and 16h. (Helwan),
19h. (Osaka and Tokyo), 21h. (San Fernando).

Aug. 2d. 16h. 35m. Epicentre near La Paz. La Paz iP = 16h 35m 7s., L=
16h.35m.55s., =16h.35m.58s. La Quiaca P =16h.39m.6 N

Aug. 2d. Rﬁco)rds also at 2h. ?Rocca di Papa), 9h. (Riverview), 21h. (San Fer-
nando).

Aug. 3d Records at 2h. (La Paz), 5h. (Zi-ka-wei, Tokyo (2), and Taihoku),
h. (Riverview and elbourne), 9h. (De Bilt and Helwan), 10h. (Helwan),
13h. (Zagreb (2) ), 22h. (Monte Cassino),
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Aug. 4d. (1) 1h. 5m. 7s. . .

2 o T } Epicentre 44°-0N. 20°-0E.

A =+676, B= 1246, C= +-695.
A P. O-C. S. 0 —C. L. .
o m. 8. 8. m. s. 8. m. m.
1 Zagreb 3-3 el 1 + 9 il 46 +15 — 1-8
11 Zagreb 3-3 el 10 +18 il 24 -7 — 1-4
1 Pola 4-4 126 +18 — — 1-6 1-7
11 Pola 4-4 el 3 —5 — el3 1-4
1 Rocca di Papa 5-8 el 34 + 4 (2 50) +11 — 3-8
1 Zurich . 8-6 e2 45 +35 3 51 - 2 — —
1 San Fernando 21-3 8 53 IS ] (8 53) + 3 —_— —_

Zagreb 1 gives also iNE = +1m.32s. and +1m.38s., i= +1m.42s.,, iNW =
+1m.52s., MNW = +1-9m. Zurich eSN = +3m.53s.

Aug. 4d. Records also at 10h. (Riverview and Melbourne), 16h. (Ha,rvard
Georgetown, Washington, Algiers d Ottawa), 19h. (La_Paz), 2
%{ﬁlv(v]a)n %.I:I%)De Bilt), 21h (Colombo), 22h. (Riverview and Melbourne),

e

1918. Aug. 5d. 1h. 37Tm. 10s.  Epicentre 30°-2S. 177°-TW.
(as on 1917 June 6d. (2) and Dec. 9d.).

— —-864, B=—-035, C=—-503 D-——040 E=4-999;
G +503, H= 1030, K=

A Az P. O-C. S.' 0-—C. L. M.

o ° m. 8. 8. m. 8. 8. m. m.

Apia 172 20 e4 20% +13 — 8-2 10-8
Riverview 266 254 e5 47 — 7 (e10 19%) —14 e 11-7 166
Melbourne 317 246 12 2 S (12 2) 1 175 203
Adelaide 36-9 256 8 55 PR, (13 0) —22 220 29-8
atavi 74-3 272 e1l1 50 + 6 — — — —
Cipolletti 848 133 22 8 'S (22 8) -—69 — —
Victoria 924 33 35 48%? ? 42 41 L 51-8 58-4
: Andalgala 92-6 124 — —_— _ _— 621 70-6
La Paz 97-7 114 e 14 40 442 24 30 —63 479 522
Kodaikanal 107-9 272 60 56 2L — — (60-9) —
Capetown 1141 195 65 26 ?L —_ — (65-4) 679
Toronto 1159 5 —_ — — — 648 —
Ottawa 1189 52 —_ — €28 20 —21 e 52-8? —_
Harvard 1214 56 — — —_ — 578 -—
Edinburgh 154-0 7 58 50 ? — —_ — 101-8
Eskdalemuir 1546 7 1950 -—12 — —_ —_ —_—
Helwan 154-9 275 30 50 — — — —
Stonyhurst 15602 7 72 2 1L — — (72-0) 90-8
De Bilt 158-0 353 e 24 56 ?PR; e 32 15 ? —  88-3
N. 1580 353 e 24 48 ?!PR,; e 31 20 ? e848 90-8

Kew 158-6 5 — —_ — —_ — 1068
Graz 160-3 332 —_ —_ —_ — e 948 —
Zagreb 1611 329 — — —_— —e 111-8 —
Paris 161-4 0 e 84 50 PR, — — 90-8 102-8
Rocca di Papa 1657 327 e 25 1 R, — — e 96'2 114-3
Tortosa 169-3 5 20 14 [0] 31 47 ? 101-1
San Fernando 1705 46 92 50 - (92 8) —_—

Additional records: Riverview gives e(S?)=+9m.1s., MN = +17-2m., S re-
corded as SRi. Melbourne S = +16m.8s., Adelaide 8= +16m. 0s. ., SR,
= 4 20m. 258. Ottawa eLN = +62-3m., LE = +78-8m. De Bilt eN =
+34m.47s., eE = +44m.32s. ., eN=+52m.57s. Paris e = +34m.508. and
+44m.50s., MN = +91-8m. Rocca di Papa M; = +32-2m., M; = +34-8m.

Aug. 5d. Records also at Oh. (Helwan, d San Fernando), 1h. (Perth and
e Bidston), 10h. (Zi-ka-wei), 11h. (&polletti), 21h. (Manila).

Aug. 6d. Records at Oh. (San Ferna.ndo and La Paz), 4h. (Manila and Riverview),
(Manila), 15h. and (Mizusawa and Tokyo), 2lh (Apia), 23h.
(Eqkda,]emulr, Stonvhurst San Fernando, and De Bilt

Aug. 7d. Reoords at 6h. (Rio Tinto, Manila, De Bilt, Tokyo, and Mlzusawa)
7h. and La Paz), oh, (Manila (2) ), 14h. (De Bilt), 15h. (Kew
17h. (Ma.nila), 19h. (Zurich and Chur), 20h. (La Paz).
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1918. Aug. 8d. 9h. 47Tm. 48s. Epicentre 6°0S. 153°-4E.
(as on 1913 July 8d. 22h.).

=—'886, B=+4-451, C=—-104; D =+-457, E= +-891;
G=+-093, H=—-047, K= —-995.

This is a good example of a compromise solution, where the errors of P and S
are small but of opposite signs. To make them consistent we should increase
T, by some 13s., to 9h.48m.1s. say. Then all the stations except Batavia
demand smaller 'As, which means * deep focus ” (say ‘015). But the sup-
port from anticentral stations is doubtful.

] =

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

N

= <
o o M. 8. s M. 8. s. M. M.
Riverview — 279 1183 | e6 4| — 3| i10 46 —11| 138 145
Sydney M. 27'9 | 183 6 12| +5 11 0 + 3| 134 147
M%alboume M. 327 (192 | 12 12 ?8 12 12) | -7 17:1 200
Manila W. 379 | 303| e7 40 | + 3 13 28 -9 20'1 209
Perth M. 433 | 928 8 30 | +10 14 46 -6 231 —
Osaka 0. 440 | 339 9 46 | PPR, — — — 211
Batavia w. 459 | 268 | e9 12 | +33 — — - 202
Zi-ka-wei — 479 1325 | €8 57 | + 4 | el5 27 —26 | 197 252
Honolulu M. 553 | 59 9 42| +1 17 38 +11 263 332
Colombo M. 741 | 279 | 20 12 ?8 (20 12) | —63° — —
Kodaikanal M. 76'7 | 282 | 50 24 ?L o — (50°4) —
Berkeley — 894 | 52 — — | e2 12 ? — —
Victoria M. 903 | 41| 23 57 ?8 (23 87) | —20| 322 54-0
z. | — 903 | 41 24 6 ?8 2¢ 8) | -1 417 46°7
Mauritius M. 92:6 | 249 | 12 54 | —36 | (22 42) | —119 40-2 517
Tucson B.O.| 983 | 58 — — — — 456 53-8
Ann Arbor B. 1183 | 45| 30 30 ?8 (30 30) | +114 50"3 652
Helwan M. 120-4 | 301 21 12 | ?PR, — — — —
Toronto M. | 1208 | 42 — — (37 36) | PSR, | 1613 71'5
Cape Town M. 121-4 | 223 32 6 ? — — — 759
Ottawa — | 12244 | 39| 20 40 | ?PR, 30 32 +85 622 —
Ithaca B.O.| 1232 | 42 — — |(e49 42) ? 585 —
Vienna W. | 1240 | 326 — — — — e 62:2 —
Washington Mar.| 124-2 | 46| 20 41 | ?PR, 30 34 +74 597 —
Georgetown — | 1242 | 46 |e21 20 | ?PPR,| €30 41 +81 618 —
Cheltenham B.O.| 1244 | 48 — - — — 61-2 67-2
Northfield B.O.| 1248 | 39- - — — — e 622 —
Dyce Ma. | 125'1 | 344 — — — — 69-2 —
Graz W. 11253 | 326 (e20 12 | ?PR, — — — -
Zagreb W. | 1256 (324 |e21 8 |?PR,| e31 6 +96 632 77°2
Edinburgh M. | 1266 | 344 | 19 42 ? — — o 82-2
Harvard B.O.| 1267 | 40 — — (e 37 29?) ?SR, 63-2 —
De Bilt — 11269 | 336 |(e21 20)| ?PR, | e22 40 ? e 56'2 60-2
Triest — | 127-0 | 325 — — — — | e552 —
Eskdalemuir G. 1272 | 43| 21 19 | ?PPR, 32 57 | +136 552 74-8
Hohenheim — | 1274 | 331 | e 18 477 ;— 25] — — —_ —
Pola W. [ 1274 | 324 |e22 24 PR, — — — 759
Balboa Hts. B.O.| 1278 | 83| 14 56 | —81 — - 154 155
Uccle — | 1281 (335 |e22 30 | PPR, — — | e562 702
Bidston M.S.| 1287 | 342 | 22 48 | ?PR, 33 12 ? — 79'9
Kew M. | 1294 | 339 — — — — - 88-2
Rocca di Papa Ag. | 1298 | 322 | e20 8 | ?PR, — — e 65'1 77'5
Shide — | 1304 | 339 — — — — | e574 —
Paris — | 1305 1 335 | e22 53 | PPR, — — 54-2 60-2
Moncalieri S. 1307 | 328 | e 21 48? YPR 36 59?| ?SR, 547 76°7
La Paz Bi. | 1335 | 119 | e 19 40 [+13§| 32 40 | +136 62'8 95°7
Barcelona — | 1361 | 328 — — — — e 632 714
Tortosa — | 1374 1329 | 22 36 | ?PR, — — 647 90-2
Algiers B.M.| 138'7 | 323 | e 22 47 | ?PR, — — 692 792
‘Vieques B.O.| 1406 | 68 — — — — 71-2 752
Coimbra -- | 141'9 | 337 | 20 42 |[+59]| 32 55 | +101 87'9 790
Rio Tinto M. |[143-2 |333| 47 12 - — — 1152
San Fernando — | 1441 1332 19 12 | [-35)] — — 677 96-2

For Notes see next page.
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NoOTES TO AUGUST 8d. 9h. 47m. 48s.

Additionzl records: Riverview gives i = +6m.19s., PS=11m.17s., iSR,? =
+12m.46s., MZ,=+15-1m., MN,=+15-3m., - T,=9h.47m.57s. Mel-
bourne S = +15m.54s., SR;= +16m.24s. Perth SR, = +17m.57s.,,
Osaka MN = +22-5m. Honolulu T,=9h.47m.42s. Victoria S=8SZ=
+29m.51s. Toronto E = +46m.42s., LE=+60-2m., LE=+67-Tm.
Ottawa SR;N = +37m.16s., eLE = +48-2m.,, L=52-2m. and +62-2m.,
To=9h.56m.34s. Ithaca LN = +59-8m. Washington SRPE =
+36m.42s., L? = +46-Tm., L= +56-Tm. Georgetown ePN = 420m.31s.
Cheltenham LN = 460-2m. Zagreb e = +58m.12s., MNW = +72-2m.
Harvard Ls at +50-5m., +55-Tm., +58-5m., +62-1m., and from +69-0m.
to +71-4m. De Bilt Epicentre 7°:08. 150°-1E. Eskdalemuir SR, =
+39m.34s., SR, = +44m.24s., MN = +78-3m. Pola MN = +73-5m. La
Paz PR,= +21m.58s., SR,=+35m.34s., SR,= +40m.52s. Barcelona
el =+46-0m., MN=+77-3m. Coimbra MN = +78-9m. San Fer-
nando MN = +94-2m.

Aug. 8d. Records also at Oh. (San Fernando), 3h. (Tokyo), 5h. (De Bilt, Helwan,
and Colombo), 10h. (Apia), 11h. (Mauritius and Andalgala), 12h. (Manila
and Riverview (2), 14h. (Tokyo), 17h. (La Paz).

Aug. 9d. Oh. 38m. 40s. Epicentre 40°-8N., 35°-8E.

A=+-614, B=+-443, C=+-653; D=+-585,"E=—"811;
G=+530, H= 1382, K=—"757.

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

° o m. s. 8. m. 8. 8. m. = m.

Athens E. 9-8 257 228 +1 4 29 + 6 5-0 59
N. 9-8 257 2 27 4 25 + 2 4-8 53

Helwan 11-5 200 4 44 IS (4 44) -—23 (6-2) 127
Lemberg 12:2 321 i5 7 s - (67 —11 79 8-1
Zagreb 15-2 - 296 341 —1 i6 48 +11 i8-0 9-2
Pompeii 161 277 e3 48 — 5 e7 20 +23 — —
Pola 165 291 e4 3 + 4 e7 3 — 4 e88 108
Rocca di Papa 174 281 ed4 24 +14 7 24 - 3 — 10-2
174 281 e4 18 + 8 8 8% SR, ell-6 —

Milan 199 292 552 +172 — — — 121
Zurich 205 298 e4 48 + 1 — — — —
Moncalieri 20-9 291 4 57T + 5 8 46 + 4 111  12-3
De Bilt 23-7 309 528 +3 9 35 -3 112 164
Uccle 239 305 e525 — 2 e9 38 — 4 e12-3 —
Paris 247 300 e538 + 3 i952 -~ 5 133 173
Barcelona, 25-2 283 5 40 0 10 2? — 5 el2:2 166
Algiers 257 272 e5 29 -—16 9 35 —41 133 163
Tortosa 26-2 282 550 0 10 14 —-12 119 18-1
Kew 26-8 306 — — — — —  20-3
Shide 274 304 e9 3 S (932 -—76 (15-4) —
Stonyhurst 28-6 310 5 20?7 —54 i11 38 +28 — 208
Bidston 289 309 153 L — — (15-5) 213
Eskdalemuir 29-3 313 — — 11 2 —20 14-3 —
Dyce 29-3 317 — — — — 193 —
Edinburgh 294 314 10 50 S (10 50) —34 —  21-8
Rio Tinto 32-7 279 — — 13 20 +61 — 233
San Fernando 32-8 276 550 —65 (14 20) 1SR, 4-3 188
Coimbra 33-3 284 — — 12 3 —26 18-2 —
Colombo 517 119 32 20 L — —  (32:3) —

=

?
Additional records : Helwan records L as S and S as P. Zagreb gives iNW
= +3m.47s.,, eMNW =8-3m., iMNE = --8-4m. Pola- MN = +10-9m., To=
0h.39m.1s. _ De Bilt M= +13-6m., T,=0h.38m.59s. Epicentre 38°-TN.
31°-6E. Rio Tinto gives its S as 8d.0h. instead of 9d. San Fernando
gives its P record 10 minutes too early. Coimbra LN = +15-8m.

Aug. 9d. Records also at 1h. (Zi-ka-wei), 2h. (San Femmido), 7Th. (Coimbra),
14h. (Zi-ka-wei), 15h. (Manila), 19h. (La Paz and Manila), 20h. (La Paz,
Helwan, and De Bilt), 21h. (La Paz).
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Aug. 10d. 18h. 44m. 32s. Epicentre 42°-5N. 7°-5E.

A=+-731, B=+4-096, C=+-676; D=+4-130, E=—-991;
G=+-669, H=+-088, K = —-737.

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

° ° m. s. 8. m. s, 8. m. m.

Marseilles 1-7 298 1022 — 4 o0 42 -6 2-6 —
Moncalieri 25 3 035 — 14 1 2 -1 1-2 1-6
Milan 32 22 119 +29 159 +31 — 40
Rocca di Papa 39 99 e0 38 —23 —_ — €26 75
Barcelona 4-1 256 119 +15 — — 2-1 6-2
Besancon # 4-8 348 158 +44 3 20 +69 —_ —
Zurich 4-9 9 e120 +4 i2 2 —12 — —
Pola 52 61 143 423 — — ©33 4-3
Triest 55 52 el 39 +14 — —_ — —_
Pompeii 55 106 e2 23 1S (223) -8 — —
Tortosa 5:5 254 1 9 -—16 2 5 —26 2-2 39
Hohenheim 64 10 . el 16 —22 — — — —
Algiers 66 212 e133 -— 8 — — — —
Zagreb 70 58 el 58 +12 e4 39 +89 —_ 54
Paris 7-2 333 e142 —7 e2 55 —20 3-6 —
Graz 73 48 e?2 45 +54 — — — —
Vienna 85 44 e3 46 IS (3 46) — 4 — —
Uccle 86 347 e246 +36 e4 10 +17 — 7-3
De Bilt 9-7 351 — — —_ — 4-8 57
Granada 10-0 242 4 30 +120 6 13 4104 — —
Shide 10-2 327 525 L — —  (54) -—
Kew 104 332 — — — — — 6-5
Coimbra 12-1 264 341 +41 6 33 +72 82 104
Eskdalemuir 146 335 — — — — 7-5 —_
Helwan 229 116 9 28 8 928 + 5 — —
Additional records : Moncalieri MN = +2-2m. Rocca di Pa%a transposes
L d M Zurich ePN = +1m.7s., iN =+ 2m.31s., i +2m.28s.

an . =
Pola MN = +4-4m, Algiers gives ? = +3m.43s., LM = +11-0m. De
Bilt LN = +5-5m.,, M = +8-5m. Coimbra eN = +5m.31s., LN = +10-0m.

Aug. 10d. Records also at 2h. (Helwan, Moncalieri, La Paz, and De Bilt), 8h.
(Eskdalemuir), 11h. (Kew and San Fernando), 15h. (De Bilt and La Paz),
18h. (Riverview and Manila), 19h. (La Paz).

Aug 11d. 10h. 49m. 57s. Epicentre 16°-0S. 168°-0K. (a8 on 1917 May 29d.,
Aug. 16d., Sept. 5d., 9d., 20d., Oct. 20d., Nov. 29d.).

A=—-940, B=+-200, C=—-276; D= +-208, E=+-978,
G=+-270, H= —057, K =—-961.

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

o o m. s. 8. m. s. 8. m m.
Riverview 234 217 (e5 21) 0 (e9 33) 0 —_— —_
Cipolletti 104-0 138 33 51 ISR, — —_ —_ —
Cape Town 122-2 210 29 3 S 29 3) -3 — 350
La Paz 1158 118 e 11 287 — —_ — 445 56-3
Algiers 1553 330 — — —_ — 670 —_
Helwan 1880 297 61 3 L — — (610) . —
De Bilt 1214 343 e 44 3 L] —_ — e 690 76-1
Moncalieri 1466 334 e 68 34 fI, — — (68-6) —

It is assumed that the times given by Riverview are one hour wrong; they
are given as +65m.21s. and +69m.33s. respectively. But the identification
is very doubtful and rest chiefly upon the former activity of this epicentre,
the Riverview observations, and the values of L. If we omit the Riverview
observations as . possibly due” to. a later shock, then an epicentre at
ﬁgos._‘_%(r SOEi would fit the other records better. De Bilt gives also

= ‘8min.
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Aug. 11d. 13h. 23m. 25s. Epicentre 45°-0N. 4°-8E.

A=+4-705, B=+-059, C=+707; D=+:084, E=—-996;
G=+-705, H=+059, K = —-707.

A Az, P. O-C. S. 0 -C. L. M.
° K m. s. 8. m. 8. 8. m. m.
Marseilles 1-7 167 i034 + 8 i0 54 + 6 — 2-2
Moncalieri 21 8 e037 + 4 110 +12 2-0 2-1
Besancon 244 20 126 1?8 (1.26) 420 (2-8) —
Milan 3-1 80 129 ?S (129) + 3 — 4-3
Zurich 35 46 e1 20 +25 i213 +36 125 —
Barcelona, 40 206 el 1 — 1 1417 -9 e20 6-6
Paris 41 339 e148 1S (el 48) — 5 (i3-0) —
Tortosa 52 219 112 -8 215 -1 2-3 4-0
Hohenheim 54 38 €049 — — —_ — —
Ucele 57 357 €211 +43 (e2 11) (—25) e 4-3 74
Triest 63 81 e244 S (e244) —8 — —
Pola 65 88 e13 — 3 — — e34 4-2
Rocca di Papa 66 117 10 54 —47 151 P — 2-7
Shide 6-7 327 — — — — 5-2 7-3
De Bilt E. 70 1 — — — — 4-3 60
N. 7-0 1 —_ — — — 52 6-8
’ Graz 7T 150 — 17 — — — —
Zagreb 79 80 4 44 L i4 59 7L (500 68
Algiers 8:3 186 212 + 6 4 5 +20 — 9-6
Pompeii 84 118 e059 —68 e2 38 -72 45 —_
Vienna 86 63 e353 S (e3 53) 0 — —
Bidston 9-7 331 359 1S 3 59) —22 — 9-6
Budapest 102 71 —_ — e4 30 -5 —_ —
Coimbra 10-6 249 — — e420 -25 85 106
Eskdalemuir 114 336 — — —_— —_ 6-6 —_
San Fernando 120 228 135 —84 —_ — — —
yce 12-8 343 — —_ 8 43 ? 111 123
Lemberg 139 62 —_ — e535 -31 — 11-2
Additional records : Marseilles MN = +1-6m. Moncalieri gives i = +0m.53s.,
MN = +2-5m. Zurich ePN = +1m.158., ePZ = +1m.18s. Paris
LE = +3-8m., LN = +43-9m. Uccle iZ= +4m.47s. Pola MN =
+4-5m. Rocca di Papa i=+0m.50s., eL = +4-:6m.,, MN = +3-2m.
Zagreb iM = +5-5m. Coimbra SN = +5m.53s.,, SE = +6m.1s., MN =
= +11-4m,
Aug. 11d. 14h. 2m. 10s. Epicentre 45°-0N. 4°-8E. (as at 13h.).
A=+-705 B=+-059, C=+-707.

A P. o-cC. S. 0 -—-C.

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

Moncalieri 2-1 0 28 -5 0 50 - 8

Zurich E 3-5 —_ —_ el 40 + 3

N. 3-5 —_ — el 41 + 4

V. 35 —_ — el 49 +12

Aug. 11d. 18h. 2m. 5s. Epicentre near Pompeii, which gives eP = +138., €S =
+23s. Rocca di Papa gives i = +1m.34s,
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Aug. 11d. 23h. 28m. 0s. Epicentre 5°-4N. 125°-2E.

The first of a series of twelve shocks in August from this epicentre or near it.
See introductory note.
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. s. 8. m. m.

Manila 101 336 e2 24 — T 5 2 +30 6-0 73
Batavia 217 238 e5 0 — 1 — — — —
Helwan 90-7 298 25 0 IS (25 0) +40 — —
De Bilt E. 103-4 327 — — — — e56:0 664
' N. 1034 327 — — — — e55:0 589
Eskdalemuir 105-9 331 —_ — — — 530 —
San Fernando 118-3 317 74 0 L —_ — (74-0) —

Manila gives also MN = +6-6m.

This is the first of a series of shocks from the Epicentre 5°-4N. 125°-2E. As
mentioned in the Introductory Note to this number, the discussion of a series
at the Epicentre 46°-5N. 151°-4E. (see the full Note following Sept. 7d. 17h.)
the repetitions seem to fit in with Dr. Jeans’ suggestion of returns to the
egioentre of surface waves which complete the circuit of the earth in t,=
125-8min., and t, =222-0min. respectively. But some difficulties of detail
arise in interpretation. This first shock on Aug. 11 was clearly small, and
was not followed by any other (recorded) for nearly three days. A far more
notable shock was that of Aug. 15.52.50. There is no difficulty in repre-
senting the first four shocks (three repetitions) by multiples of t;, and t,, as
below, but difficulties begin with Nos. 5, 6, and 7.

No. Dates. Interval Multiples Resid.
from No. 1 th ts

1 1918 Aug. 11-9778 -0000 0o 0 <0000
2 z 14-3868 24090 % 24 2 % +-0041

3875 24097 + 0048
3 15-1097 3-1319 271 5 —+0022
4 (Large) 15-5250 3-5472 30 6 +-0014
5 15-5418 3:5640 39 1 +-0028
6 15-6431 3:6653 19 13 40015
7 15-7292 371514 20 13 <0000
8 15-7646 3-7868 31 7 —-0006

The first interval is so large that it may not be significant ; but No. 3 follows
No. 2 by 3t, +3t,, and No. 4 (the big shock) follows No. 3 by 3t +t.

We can perhaps see some reason for No. 4 being large ; for since 30t, =17t,
the combination 30t,+ 6ty =23t,, so that two sets of waves arrive simul-
taneously at the epicentre. The matters left in doubt are why there was
no-result after 30t,, combined with multiples of t, less than 6, and generall
why so long an interval as 24t, + 2t, elapsed before anything more happened.
But on coming to Nos. 5, 6, and 7 we get more serious difficulties. These
shocks do not follow No. 4 after intervals of the form mt, +nt,. We cannot
represent them in this form without recurring to No. 1 a8 starting point ;
and it seems odd that, in the case of No. 5 for instance, 38 intervals of t,
should elapse without noticeable result, and the 39th produce a shock. Of
ciglﬁrsg, livve could write 39t, +t; =9t, +18t,, but this only alters the difficulty

etail.

An explanation may perhaps be suggested as follows : Waves of the first ty:
will converge to the anticentre in time t,/2. If then they can* return to the
epicentre as waves of the other ty]pe, the whole time of return is (t, +t,)/2 =
-1208day =m say. Now No. 6 follows No. 4 (the big shock) by ‘1181 day,
which only differs from m by ‘0027 day. No. 7 follows No. 6 by t,, which
offers no difficulty ; and No. 8 follows No. 4 by (t; +ts). It is perhaps note-
worthy that the intervals (t, +t;) and (t:+ts)/2 allow of the concurrence of
two sets of waves, one set starting as type 1 succeeded by type 2, the other
type 2 succeeded by type 1; and this concurrence must increase the effect.

*At present Dr. Jeans finds theoretical objections to this supposition,
which is therefore given very tentatively. .
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But No. 5 in the list is still unexplained. It clearly cannot follow from No. 4,
the interval being too short. But it follows No. 3 at an interval

+4321 = 1208 +-3083 +-0030 =m + 2t +-0030.

We can thus represent the series as below, starting from No. 3 as zero to
avoid the big multiples introduced by No. 1.

Interval Multiples

No. Date. from 3 t, t; m. Resid.
: 15-1097 -0000 00 0 -0000
4 15-5250 4153 310 —0010
5 15-5418 4351 002 1 +-0030
6 15-6431 5334 31 1 = 0037
7 15-7292 6195 111 — 0049
8 15-7646 8549 420 —-0029
9 15-8375 7278 3 3 0 +-0042
10 15-8563 7466 5 2 0 +-0015
11 15-9465 8368 6 2 0 10043
12 15-9730 8633 5 2 1 ~.0026
13 15-9861 -8764 03 0 —-0014
14 16-1426 1-0329 0 4 0 +-0009
15 16-3579 reas2 | 5 30 Zioae
16 16-3925 1es28 13 10 —ont

29 4 0 — 0059
17 18-2540 3-1443 { 25 T

817 0 — 0008
18 19-7271 46174
19 19-9986 4.8889
20 21-0127 5-9030

It will be seen that as we get later in the series different alternatives present
themselves. They are not, however, exclusive—quite the contrary. There
seems to be no good reason why they should not reinforce one another
And something of the same kind is true earlier in the series.

Thus No. 12= No. 3 + 5t; +2t; + m
= No. 4 + 2t, + t; + m
= No. 5 + 5t
= No. 6 + 2t, + t,
=No. 7 + t, + t,
=No. 8 + t, + m
= No. 10 + m

But No. 12 cannot be regarded as partly due to No. 9. On the other haua,
No. 13 can only be referred to Nos. 3 and 5. .

For 18, 19, 20 the alternatives are so numerous that it seemed unnecessary
to specity them.

Aug. 11d. Records also at 1h. (Rocca di Papa), 17h. (Algiers), 20h. (Lick).

Aug. 12d. 4h. 58m. 138. Epicentre at 8°-08. 105°-0E.

A=—:256, B=+:956, C=—"139; D =+-066, E=+-259;
G =+-036, H=—-134, K= —-990.

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

° ° m. S. 8. m. s. 8. m. m.

Batayvia 26 45 1036 —5 i1 3 -9 — 21
Manila 276 35 e6 3 —_1 —_ —_ —  11-2
Colombo 29-2 299 16 17 L — — (16:3) -
Kodaikanal 329 303 18 35 L — — (18-6) —
Sydney 49-7 128 28 59 ] —_ — 315 336
Helwan 80-1 302 44 47 L — —  (44°8) —_—
De Bilt E. 102-3 322 —_ — e24 19 -—119 583 6%-1
N. 102-3 322 -_ —_ —_ — 553 613

Additional record : Manila gives MN = 4 117m.
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“Aug. 13d. 20h. Om. 50s. Epicentre at 45°-5N. 15°-0E. (as on 1916 July 14d. 20h.).
A=+-677, B=+-181, C=+-713.
A P. 0-C. S. 0-C. L. M.
o 8

8. 5 8. 8. 8. 8.
Zagreb 0-8 il4 + 2 i24 + 2 (i34) 44
Pola 1-0 e l4 -1 (e 27) -1 e 27 9
Zurich 4-8 e 72 -2 128 — — —
Zurich v. 4-8 ef7l -3 129 -2 — —
MNW = +46s. and records L as S. Pola

Additional records : Zagreb gives
MN = + 30

Aug. 13d. Records also at Oh. (San Fernando), 1h. (La Paz, Tokyo, and Rocca
di Papa), 4h. (San Fernando), 7h. (La Paz), 10h. (San Fernando), 15h.
(Zagreb, Athens, and Rocca di Papa), 23h. (Tokyo).

Aug. 14d. 13h. 19m. 28s. Epicentre 36°-0N. 21°-0E.

A=+-755, B=+-290, C= 1588 ; D=+-358, E=—'934;
G = +-549, H=+ 211, K = —-809.

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

° ° m. 8. 8. m. s. 8. m. m.
Athens 29 62 e047 + 2 123 + 3 15 15
Pompeii 69 315 e2 18 +33 — C— —_— —
Rocca di Papa 86 314 2 2 —8 — —_— — 39
Pola 1014 330 e4 44 S (ed4 44) + 4 e6-1 70
Triest 11-1 333 e5 2 S (e5 2) + 5 — —
Graz 11-8 341 -— — _ —_— 6-5 —_
Zurich 146 325 e3 24 —10 — —_ — —_
De Bilt 19-6 330 — — — — e11:0 —_

Rocca di Papa gives MN = +5-2m.

Aug. 14d. Records also at 2h. (Zi-ka-wei and San Fernando), 3h. (De Bilt), 9h.
Manila (2) ), 14h. (Kodaikanal), 17h. (Kodaikanal), 18h. (Kodaikanal,
'okyo, and Harvard), 20h. (Harvard), 21h. (De Bilt). .

1918. Aug. 15d. 12h. 17m. 55s. Epicentre 5°-4N. 125°-2E.
(a8 on 1918 Aug. 11d. 23h.)

A=—574, B=+813, C=+:094; D=+817, E=+576;
G=—-054, H=+-0{7, K=—996." .

3
Station and g g
Component. '§ A | B P, 0-C S 0-C L M

N

= <
R M. S, s. M. 8. s, M M.
Manila W. 1011 {336 | e2 33| + 2 —_ — — —
Hokoto 0. 189|344 | e4 32| + 4 — — 62 70
Taihoku 0. 19-9 | 350 4 470 + 17 6 22 | —-119 91 204
Batavia W. 21°7 | 238 4 58| -3 6 48 -131 — 91
Zi-ka-wei — 2601353 | e5 48 0| el0 58 +38 — 129
Kobe 0. 3007 16| e6 24 -11 — — 144 18'9
Osaka 0. 308 | 17 6 33| -3 12 21 +33 146 154
Tokyo 0. 331 22| e7 7] +10| e9 38?7| —168 156? —
Mizusawa 0. 366 | 21 7 18| -11 12 56 —-22 —_ —_
Perth M. 384 | 192 75| +9 — — — —_
Calcutta r. | O.E.| 395299 7 29| -22 13 53 -8 199 —
~. | O.E.| 395|299 7 3 —18 13 47 -12 200 320
Adelaide M. 423 | 163 8 25| +12 14 50 +11 218 256
Ootomari 0. 439 17 8 39| +14| (15 39) +38 156 168
Colombo M. 452 | 274 (9 35| +61 (14 5) -73 141 381
Riverview — 463|150 | e8 35| — 7| i15 43 +11| e 225 311
Sydney M. 46-3 | 150 8 3| —17 15 29 -3 226 —
elbourne M. 46'9 | 159 9 17) | +31 (16 17) +37 163 201
Kodaikanal M. 47°5 | 277 8 —46 14 23 - 144 351
Dehra Dun 0. 50-8 | 305 8 5 —67 — — — —_
Simla O.E.| 518 308 9 17| -2 16 41 0 — —
Bombay O.E.| 52'8| 290 9 3 -22 16 35 -19 — —
Apia W. 65'4 | 108 1 12§ +25 20 14 +44 331 341
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s g

Station and g 5
Component. £ A | E P 0-C 8 0-C. L M.

N

= <
o o M. S s. M. 8 s M. M.
Honolulu M. 75'8 69 12 17} +23 22 23 +48 361 451
Sitka B.O.| 905 31 el4 20| +61 24 28 + 9| e372 400

Helwan M. 90'7 | 298 12 35| —45 _— — — 6467

Lemberg B.O.| 930 (321 e13-23| — 23 59 —46 443 65'5
Athens - — 957 (309 | e14 40| +53 | e25 O -13 426 629
Budapest — 96'7 | 319 4 5 412 2% 5 +42 — —_
Vienna — 982 | 320 13 49| -12 23 5 | —153 — —
Zagreb W. 993 | 318 | el13 57| —10 | i25 14 -35 536 681
Victoria M. 999 39 14 23| +13 25 41 -14 375 855
z — 99-9 39 14 231 413 26 35 +40 46°6 484
Triest ‘W. [100-8 | 318 16 5 +111 25 41 -22 — —
Pola W. (10009 | 318 | e18 17| ?PR,| e29 25 e 498 69-5
Pompeii 0.A.{101'9 | 314 | e14 18| — 2 | e30 18 ? 523 713
Monte Cassino — {1021 | 315 14 45| +24 — — — —
Hohenheim — 1025 | 323 13 35| -—48 26 24 + 4 — —
Rocca di Papa Ag. [102:8 315 | el14 23| — 1 22 527 ? e 526 689
: el4 38| +14 20 437 ? 539 686
De Bilt — 1034 | 327 | eld4 21| — e?2 10 —18 | e 471 69-4
Zurich — (1035|321 | e14 31| + 3 —_ —_ - —
Milan — |103-8 | 319 15 44| +75 19 28?| ?PR, 51-1 621
Berkeley -— | 1040 49| el4 28| — 2 (e25 % -69 — 51'5
Dyce Ma. | 104-3 | 333 18 45 | ?PR, 26 45 + 9 44-8 69-2
Uccle — 1044 | 326 | e14 17| —15 | e25 5 -92 | ed91 87-9
Lick Ww. | 1047 50 | el19 33| ?PR, — — 685
Moncalieri 8. 1050 ;| 320 14 36| + 2 26 28 —-16 36'8 71-4
Besancon — [1052 | 322 19 ?PR, — — —
Edinburgh M. |105'6 | 332 14 3| -2 — — - 681
Eskdalemuir G. |105'9 | 331 14 36| - 4 —_ — o
Stonyhurst M. |[1064 | 330 | e12 11| —150 | e15 35 1295 669
Paris — | 1065 (325 el14 41| — e2 12 | —105 51-1 541
Kew M. 106-6 | 328 18 5| ?PR, — — — 731
Cape Town M. 1069 | 236 18 47 | ?PR, 25 17 | —-103 286 653
Bidston M.S.! 1070 | 331 18 59 | ?PR, 26 23 —38 — 541
Marseilles Ma. |107-2 | 317 19 5 ?PR, 29 30 | +147 53-1 677
Shide — |107°6 | 326 15 8| +22 26 57 -9 53-0 693
Barcelona — 1101 | 318 | e18 58 | ?PR, 35 20?| ?SR, 47-3 68-8
Algiers B.M.|111'6 [ 313 | e19 15| ?PR, 29 15 +9§ — 601
Tortosa — | 1116 | 318 18 23 | ?PR, 27 17 -25 531 69-1
Tucson E. | B.O.| 1148 50 20 35| ?PR, 30 28 | +140 567 686
N. | B.O.| 1148 50 21 45 30 31 | +143 58-4 895
Denver W. [11556 | 41 — — — — 551 —
Granada — {1161 (316 e19 5| ?PRy;| e31 47 ? — —
Coimbra — (1177 | 322 | e 18 34 | ?PR, 27 54 -38 401 858
Rio Tinto M. (1178 | 318 16 5| +32 — — -— 731
San Fernando — | 1183 | 317 15 5| -30 29 35 +59 661 791
Accra M. |[124:4 | 279 30 25 ?S (30 25) +63 — 581
St. Louis W, | 1251 e2 53| ?PR,| e28 11 -76 611 841
Ann Arbor E. | W. | 1256 26 20 53 | ?PR, — — 387 561
N. | W. |[1256 26 19 59 | ?PR, 28 11 -19 390 56°1
E. | B. 1256 | 26 20 53 | ?PR, — — 402 42:1
N. | B. 1256 26 20 41 | ?PR, 28 41 —49 382 394
Ottawa — | 1258 18 19 25 |:+l7 27 17 | -135 381 —
Toronto M. 126-2 22 19 357 [4+27]| i37 17 |?SR, 40'1 817
Northfield B.O. | 1279 16| e20 35 ‘PPRl — — e 38'6 —
Ithaca B.O. | 128'3 20 21 29| ?PR, 29 11 -38 552 —
Tacubaya — | 1297 60 19 18 — - — 835
Harvar B.0.| 1300 16 17 49 24 48 ? 344 401
‘Washington Mar. | 131°1 23 19 32| [+11 26 30 ? e 321 —
Georgetown — | 131-1 23 19 44| [+23 26 36 ? e 325 762
Cheltenham B.0O.| 1313 23 19 40 | [+18 — — 401 840
Ci?ollett,i M. |[144:3 | 182 20 23 {[+36 21 41 ? — 99-9
Balboa Heights B.O.| 151'4 80 20 16 | [+18 31 15 —-49 72:2 82-4
Pilar M. 1524 | 163 20 23| [+2 27 35 ? 47°4 | 104-4
Vieques B.O.| 154:2 24 21 8| [4867 27 45 ? e 643 81-3
Andalgala M. 155°2 | 155 19 63 | [- 21 53 ? o 81-9
Rio de Janeiro B.0.| 1592 | 212 | e 21 47 [[+100 33 59 ? 564 966
La Quiaca M. 160-2 | 149 19 53 l:—lS 29 53 ? — 62'9
La Paz Bi. |162-8 | 131 20 24 | [+14 34 18 ? 66-2 80-2

For Notes see next page.
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- -~ -NeTES To -AvU6. 15d. 12h. 1Tm. 558.

' Additional records: Hokoto gives another shock with L = +9-6m. and M=
+9-9m. ; it seems probable that these really apply to this shock and the L
and M of the text to an earlier one, which may e%}) ain the negative residuals
for S at Taihoku, Batavia,, and Tokyo. ka-wei PRN = +6m.38s.,
PRE = +6m.48s., MN = 2-2m. Kobe MN = +19-7Tm. Osaka MN
= +16-2m. ~ “Adelaide ”PR, +10m.5s., SR, = +18m.10s., M = +27-5m.
Riverview i = +8m.54s., and +9m.56., iPR, = +10m.42s., iPRy, = +11m.1s.,
iPS = +16m.18s., iSR,= +18m.258.,, iSR;=+19m.38s., MN = +31-4m,
Kydney PR; = +10m.53s. Melbourne SR, = +12m.35s., SR; = +13m.29s.

aikanal records its P as at 18h. Apia i, = +12m.4s., i, = +12m.228.,
i=+21m.32s., M = +35-1m. Helwan gives M one hour too early. Lem-
berg ePR,? = +17m.29s. Athens MN = +58-Tm. Zagreb iPR,=
+17m 46s., iPR, = +20m.43s., iPR; = +22m.15s.,, MNW = +65-1m. Vic-
toria L = +40-4m., SZ = +261m. 35s LZ = +46-6m., MZ = +48-4m, Pola
MN = +71-2m.  Roceca di Papa L = +59-9m. +56-5m., and +62-0m. De
Bilt eE = +13m.23s., ePR; = +18m.50s., eE = +28m. 4i8s. ., and +31m.0s.,
eN = +34m.2s., and +42m.18s., MN = +55-9m. Epicentre 5°-5N., 124°-5E.
Berkeley MN = +50-8m., MV = +51°-0m., Tet=+12h.19m.23s. Dyce
e=+19m.17s. Uccle e = +18m.5s., MmZ +68-Tm. Lick MN=
+51-4m Moncalieri MN = +70-8m. Stonyhurst M= +78-6m.

Ps.ris PR, +19m.29s., i, = +26m.18., i3 = +27m.22s. Marseilles MN =
+86-8m. Shide PR, = +19m.21s. Barcelona LN =+46-3m., M=
+72-1m., Algiers i= +20m.Ts. Coimbra PR, = +21m.51s., PR;E =
+23m. 323 PR;N = +23m 33s., SR4E = +30m.3s.,, SR;N = +30m.9s., LN =
+42-6m., MN = +70-0m. Sa.n Fernando MN = +481-1m. St. ouis
eSE = +28m.17s., eL = 4-2m Ottawa L =+591m.,
12h.27m.32s. Toronto PE +2lm 53s., i=+27m.47s., and +33m 298 »
L=+44-2m., iL = +69-4m.,, and +77-2m. Ithaca eN = +23m.20s.,
+24m.29s., +32m.11s., +34m.3%s., and +39m.33s., eE = +39m.158., LN =
+57-3m. Harvard i= +20m.15. ., -and +20m. 12s., =12h.26m.21s.
Washington L= +40-lm. and +65-1m. Georgetown ‘MN = +92"2m.
Andalgala MN = +99-5m., ME = +96- 9m Rio de Janeiro LN = +56-5m.,

. MN = +91-1m. La Qulaca. M= +493-4m. La Paz PR,E = +21m 37s.,
PR,N = +21m.44s.,, PR,N=+27m.19s., PR,E=+27m.27s., SR,N=
‘+36m.13s., SR,E = +36m.15s., SR,E = +40m.9s., SR,N +40m 24s., iE =
+46m.9s. and +48m.37s., iN = +48m. 535 ., LN =464-6m

Aug. 15d. 15b. 26m. 0s. Epicentre 5°-4N. 125°-2E. (as at 12h.).

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

A Az P. O-C. S. 0 -C. L. M.
o o m. 8. 8. m. s 8. m m.
Manila 101 336 e2 40 + 9 — — — —
Batavia 217 238 e5 0 -—1 —_ —_— —_— 90
Zi-ka-wei 26-0 353 e551 + 3 10 26 + 4 — —_—
Kobe 307 16 e7 36 461 - — 159 168
Osaka 30-8 17 727 +51 13 10 +82 15-8 21-0
Mizusawa E. 36:6 21 7 27 0 13 11 -1 —_— —
N. 36-6 21 73 + 3 13 8 —10 —_ —
Adelaide 42-3 163 8 0 -—13 -— —_ — 190
Riverview 46:3 150 e9 1 +19 el5 307 — 2 — 30-0
Zagreb 99-3 318°el14 0 ~— 17 —_ — — —
Rocca di Papa 102-8 315 —_ _— —_ — 418 653
De Bilt 103-4 327 _ — _— — — 56-2
Uccle 104-4 326 _— — — o430 590
La Paz 162-8 131 19 33 [-—37] 33 12 ? 830 889
De Bilt M=

Osaka gives MN = +17-9m. Riverview MN = +29-4m.
+58-3m.
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1918. Aug. 15d. 17h. 30m. 5s.  Epicentre 5°4N. 125°2-E.

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

A Az P. o-C. =s. o0 -C. L. M.
° ° m. s. 8. m. 8 8. m. m.
Manila 10-1 336 e2 38 + 17 —_ — —
Taihoku 199 350 438 — 2 @23 + 2 84 130
Batavia 21-7 238 i5 2 + 1 9 2 + 3 — 11-9
Zi-ka-wei 26-0 353 550 + 2 e10 17 -5 — 16-1
Kobe 3007 16 e6 20 -—15 — — — —
Osaka 30-8 17 7T 4 +28 12 16 +28 145 153
Tokyo 331 22 e7 3 + 6 — — —_ —
Mizusawa  E. 366 21 7 8 —19 12 52 —26 —_ —
N. 366 21 710 —17 12 48 —30 — —
Perth 38-4 192 10 42 +181 13 37 -7 162 180
Calcutta ‘ 395 299 737 -—14 13 37 —22 —_— —
Adelaide 42-3 163 — — 13 55 —44 219 26-2
Ootomari 43-9 17 8 37T +12 — — —
Colombo 452 274 8 37) + 3 (15 25) + 7 154 314
Riverview 46-3 150 e8 33 — 9 il5 25 — 17 e22:6 290
Melbourne 46-9 159 — — 15 49 + 9 191 199
Simla 51-8 306 9 19 0 16 25 —16 — 28-9
Bombay 52-8 290 9 27 2 — — — 359
Honolulu 75-8 69 12 7 +13 21 31 — 4 350 499
Lemberg 93-0 321 17 19 PR, 24 19 —26 539 576
Athens 95-7 309 el7 29 PR, 23 59% —74 e 539 —
Budapest 96-7 319 — e 24 55 —28 —_ —
Vienna 98-2 320 17 49 PR, 26 55 +179 — —
Zagreb 993 318 e13 49 -—18 — — 529 649
Victoria 999 39 25 49 S (25 49) — 6 470 725
Pola 100-9 318 e 18 17 PR, e 24 53 —71 €327 637
Hohenheim 102-5 323 17 57 PR, 25 51 —-29 — —
Rocca di Papa 102-8 315 18 27 PR, e 26 14 — 8 56T 649
De Bilt E. 1034 327 (e 18 32) ?PR,; e 24 44 —104 e 499 54-1
N. 103-4 327 (e 18 39) ?PR, e 25 50 —38 e519 640
Berkeley 104-0 — — —_ — e46-9 —
Uccle 104-4 326 e 17 55 PR, — — €509 629
Moncalieri 1050 320 e12 23¢ ¢ i28 O +78 400 65-2
Eskdalemuir 1059 331 e 24 55 ? — B — 562
Paris 106-5 325 e 18 18 PR, i29 19 ? 519 56-9
Kew 1066 328 — — — s — 619
Capetown 10649 236 25 7 ? 31 ? — 651
Bidston 107-0 331 27 13 1S (27 13) +12 — 533
Barcelona 110-1 318 18 52 9IPR, ? 397 645
Algiers 1116 313 e19 256 PR, 29 17 9 459 699
Tortosa 111-6 318 19 8 PR, 27 48 + 6 561 676
Granada 116-1 316 20 19 ?PR, e33 5 ? — —
Coimbra 117-7 322 19 49 PR, 29 57 ? 574 655
San Fernando 118-3 317 29 55 ? — — — 829
Ottawa 125-8 18 i21 3 9PR, i37 55 ISR, 599 —_—
Toronto 126-2 22 (21 49) PR, — — 869 890
Ithaca 128-3 20 — — e37 45 ISR, e 539 —
Harvard 130-0 16 — 40 45?7 SR, 60:2 69-8%
‘Washington 131-1 23 e21 32 ‘PR, 22 40 ? 40-4 —_
Georgetown E. 1311 23 e20 55 (PR, 2311 ¢ e392 —
Georgetown N. 1311 23 e20 55 PR, 23 6 ? e39-1 —
Cheltenham 131-3 23 22 45 PR, — — — —
La Paz : 1628 131 e20 19 [+ 9] 34 6 ? 75-3 81-2
Additlona,l records : Taihoku gives M = +9-1m. Zi-ka-wei ePN = 4 5m.38s

MN = +5m.54s., SME = +10m.36s., SMN = +11m.2s. Osaka MN =
+20 3m. ‘Adelaide SR; = +16m.55s. Colombo gives P as S and S as
L. Riverview PR, = -'-10m 26s., eS=+415m.16s.,, iSR,= +18m.29s.,
MN = +30-0m., MZ=+30-2m Zagreb iPR,= +18m.2s., - MNW =
+69-9m. Victoria S = +36m 428. Rocca di Papa = +72-Tm.
De Bilt eN = +33m.98., eE'= +33m.18s., eN = +43m.30s. Uccle MN =
+61-9m. Moncalieri i = +18m. 495 MN = +70-4m. Eskdalemuir MN
= 456 -4m. Barcelona MN = 46 2.9m. Coimbra PR;N = +22m.46s.,
MN = +77-0m. San Fernando MN = 479-9m. Ottawa i = +26m.25s.,
eLE? =+50-9m., L=+69-9m., and +74-9m. Toronto L = 442-9m.
glzmggd LN=+60-8m., T, =17h.48m.24s!. Cheltenham PN = +

m. 48s.
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Aug. 15d. Records also at Oh. (San Fernando), 2h. (Manila), 5h. (Dehra Dun),
13h. (Batavia, Hokoto, and Manila), 15h. (La Paz (2) ), 18h. (Batavia
and Pompeii), 19h. (Manila), 20h. (Batavia (2) ,Manila (2), and Colombo),
21h. (Mizusawa and De Bilt), 22h. (Manila), 23h. ( a (2) and Lick).

Aug. 16d. 3h. 25m. 23s. Epicentre 5°-4N. 125°-2E. (as on Aug. 15d. 12h. and 15h.)

A=—-574, B= 1813, C=+-094; D=+-817, E=4-576;
=—054, H=+-077, K = —-996.

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

o ° m. s. 8. m. 8. 8. m. m.

Manila 10-1 336 e2 45 +14 4 25 -1 55 7-4
Taihoku 199 350 3 5 -95 @ 0 -21 80 8-7
Batavia 217 238 e5 0 — 1 — — — 116
Zi-ka-wei 26-0 353 542 — 6 e10 21 -1 e129 159
obe 307 16 e6 11 -—24 — — 148 211
Osaka 308 17 6 43 12 +22 152 194
Perth 384 192 8 1 +20 13 36 — 8 — —
Adelaide 42-3 163 — — 14 — 7 243 265
Colombo 452 2714 15 1 I8 (15 1 —-17 — 381
Sydney 46-3 150 1525 S (1525) —7 271 291
Riverview 463 150 e8 38 — 4 elb5 27 — 5 247 307
Melbourne 46-9 159 — — (15649) + 9 158 219
Kodaikanal 47-5 277 1549 S (1549) + 1 301 330
Simla 51-8 30 — — e 49 + 8 —_ _—
Helwan 90-7 298 14 37 87 — — — _—
Zagreb 99-3 318 e 17 37 PR, —_— — 506 —_
Triest 100-8 318 — — — — e526 —
Pompeii 101-9 314 e 25 13 S (e 25 13) —61 —_ —
Rocca di Papa 102-8 315 e 19 48 PR, — — — 333
De Bilt 103-4 327 — — e 25 53 —35 e516 565
Uccle 104-4 326 — — — — e 546 —_
Moncalieri 105-0 320 e18 30 PR, 29 17 ? 577 —_—
Edinburgh 105-6 332 31 37 ? —_ — — 736
Eskdalemuir 105-9 331 e 23 25 ? —_— — 496 —
Kew 106-6 328 — — — — — 666
Barcelona 110-1 318 e 25 36 ? — — — —
ers 111-6 313 — — — — 746 —
Coimbra 117-7 322 — — — — €596 —_
La Paz 162-8 131 21 8 [+58] — — 450 463

Additional records : Manila gives MN = +5-8m. - Zi-ka-wei SMN =
+10m.50s. Osaka MN = +20-2m. Adeliade SR, = +17m.42s. River-
view ePR;=+10m.43s., eSRy = +18m.49s. and +19m.16s., MZ =
+30-8m., MN, = +31-0m. Rocca di Papa eP = +18m.12s., i = +66m.19s.
De Bilt eE = +21m.32s.,, eN =23m.21s., eLN = +53-6m., MN = +63-0m.
Edinburgh records P as at Oh. instead of 3h. La Paz M = +49-0m.

Aug. 16d. 7Th. 22m. 20s. Epicentre at 9°-0N. 110°-0E.

A=-—-338, B=+928, C=4'156; D= +940, E=+-342;
G =—054, H=+-147, K = —-988.

The active epicentre 5°-4N. 125°-2E. does not fit the observations.

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

B o m. 8. 8. m. m.
Manila 12-1 62 e3 2 + 2 59 —
Batavia 15-5 192 e3 40 — 6 — 97
Taihoku 194 33 e4 48 +14 — —_
Zi-ka-wei 24-7 24 o5 35 0 _— —_
Osaka 347 38 8 41 PR, — 229
Helwan . 758 299 24 40 ? —_— —_

Osaka gives MN = +20-8m,
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1918. Aug. 16d. 8h. 35m. 25s. Epicentre 5°4N. 125°2E.

A=—-574, B=+-813, C=+-094; D=+-817, E=+576;
G =—-054, H= 4077, K= —"996.

There are advantages in keeping the same adopted epicentre as on Aug. 11, 15,
&ec., but the residuals point to an epicentre further north.

A Az P. 0-C. S 0 —C. L. M.

° ° m. 8. 8. m. s. 8. m. m.

Manila 101 336 e2 52 +21 —_ — 6-8
Taihoku 199 350 425 —15 811 -10 110 132
Batavia 21-7 238 5 8 + —_— — — 9-6
Zi-ka-wei 26-0 353 544 — 4 110 16 — 6 el4: 16-2
Kobe 30-7 16 6 51 +16 —_— — 162 174
Osaka 30-8 17 639 + 3 11 42 — 6 148 276
Perth 384 192 13 58 1S (13 58) +14 _ —
Colombo 45-2 274 14 35 1S (14 35) —43 — 186
Riverview 46-3 150 i 8 57 +15 e16 9 +37 e23-9 298
Sydney 46-3 150 15 53 1S (15 53) +21 276 302
Melbourne 46-9 159 —_ — 16 5 +25 197 223
Kodaikanal 475 277 1559 1S (15 59) +11 199 36-5
Simla 51-8 306 —_ — e16 & —36 — 359
Vienna 98-2 320 — _— — — 616 —_
Zagreb 99-3 318 e15 35 +88 — — 516 —
Victoria 999 39 — — —_— — 472 634
Triest 100-8 318 — — —_ — e556 _—
Rocca di Papa 102-8 315 e 17 36 ?PR, —_ — — 19-4
De Bilt 1034 327 — — e 24 52 —96 e 51-6 581
Uccle 104-4 326 — —_ — — e536 586
Moncalieri 1050 320 e 14 307 — 4 24 577 —105 43-4 —_
Eskdalemuir 1059 331 e26 20 S (e 26 20) —31 521 -—
aris 106-5 325 — — — — e58:6 686
Kew 106-6 328 59 35 IL — — (596) 716
Capetown 106-9 236 57 23 IL — — (57-4) 643
Bidston 1070 331 60 5 L — — (60-1) T71-2
Barcelona 110-1 318 —_ — —_— — 610 1718
Algiers 111-6 313 —_ —_ — — 696 —
Coimbra 117-7 322 — — — — ©63-6 —
San Fernando 118-3 317 45 35 ? —_ — — 77-6
Toronto 126-2 22 — — _— — 453 —
La Paz 162-8 131 19 46 [—24] — — 442 923

N

Additional records : Manila gives MN = +6-4m. -ka-wei eSN =
+10m.8s. Osaka MN = +17-:3m. Riverview eS = +14m.52s., SRy, =
+19m.16s. and +19m.42s., MN,= +30:2m., MZ = +31-0m. De Bilt
eN = +24m.58s. and +33m.7s., eE = +33m.21s.,, MN = +58-3m. Paris
MN = +63-6m. Barcelona MN = +67-5m. La Paz L = +89-4m.

Aug. 16d. 9h. 25m. 10s. Epicentre 5°-4N. 125°-2N., as at 8h.

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

A Az. P. 0o—-C. M

B o m. s. 8. m.
Manila 10-1 336 e233 + 2 —
Batavia 217 238 i4 50 —11 98
Zi-ka-wei 26-0 353 e4 34 T4 —
Osaka 30-8 17 728 452 206
Riverview 46-3 150 18 32 ISR, —
Rocca di Papa 1028 315 e33 10 ISR, —_

Osaka gives MN = +19-3m. Riverview e = +18m.8s.

Aug. 16d. Records also at Oh. (Helwan, Manila, Tokyo, San Fernando, and De

Bilt), 1h. (Manila), 2h. (Zagreb and La Paz), 4h. (Zagreb, Batavia, Manila

2), and Rocca di Papa (2) ), 5h. (Zagreb), 6h. (Riverview (2) ), 8h. (De

ilt, Edinburgh, and San KFernando), 10h. (Zi-ka-wei, Batavia, Manila

(2), and De Bilt), 11h. (Manila, Tokyo, and Zi-ka-wei), 15b. (La Paz),

16h. (Batavia, Moncalieri, Manila, Tokyo, Zi-ka-wei, and San Fernando),

17h. (Helwan, Edinburgh, and De Bilt), 20h. (Rocca di Papa and Monte
Cassino), 22h. (Manila and Lick).
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1913. Aug. 17d. 6h. 53m. 28s. Epicentre 18°-5S. 63°-8W.

A=+-423, B=—849, C=—'317; =—-895, E=—'446;
G =—142, H=+-284, K = —-948.

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

° ° m. 8. 8. m. 8. 8. m. m.

La Quiaca 42 209 220 L 6 20 ? — 8-1
La Paz 48 294 1115 + 1 — — 2-1 2-6
Andalgala E. 95 195 220 — 3 56 IPR, — 4-9
N. 95 195 1 56 =27 2 56 PR, — 35

Pilar E. 13-2 181 5 44 ? 6 50 L (6-8) 79
N. 13-2 181 5 50 J 6 56 L (6-9) 90

Georgetown 588 348 e10 1 -3 18 6 — 3 e 320 —
Washington 58-8 348 10 2 — 2 18 6 — 3 e29-0 —
Ithaca 62:0 349 e10 27 + 2 18 47 — 1 342 —
Ann Arbor N. 636 343 — -— 18 56 —12 —_— —
Toronto 63-8 347 — — — — 381 48-2
Ottawa 64-8 351 10 43 — 1 19 27 + 4 o315 —_—
San Fernando N. 77-1 4 44 32 L —_ — (44-5) 520
. 77-1 44 43 32 L — — (43-5) 515

Rio Tinto 77-6 43 17 32 ? — — — 495
Coimbra 77-9 40 12 27 421 22 49 +50 402 48-6
Algiers 836 48 — — 23 6 + 1 375 545
Tortosa 83-9 43 12 52 +11 23 40 +32 395 48-0
Barcelona 85-2 3 16 33 PR, _ — e464 - —
Victoria 85-4 325 — — — — 502 520
Shide 88:0 34 1310 4+ 5 i24 1 + 9 477 507
Bidston 886 31 1314 + 6 23 14 —45 — 505
Kew 89-0 34 — —_ — — — 575
Stonyhurst 89-1 31 122 50 ? e32 56 ISR, — 4946
Paris 89-2 37 e18 2 PR, i25 12 +67 465 505
Eskdalemuir 896 30 e1319 -+ 5 24 12¢ + 2 430 —
Edinburgh 900 29 23 32 S (23 32) —42 — —
Monecalieri 905 42 e1318 —1 26 6 ? e41-0 58-1
Uccle 91-1 36 — — — — e 465 —
De Bilt 922 35 el3 41 +13 e 24 13 —24 491 544
Rocca di Papa 924 47 13 25 — 4 24 127 -—27 — —
924 47 e17 31 PR, 23 12¢? —87 e55'1 68-1

Triest, 94-6 43 — -— — — 495 —
Zagreb 96-1 44 e 17 32 PR, — — 535 595
Vienna 97-3 41 e18 2 PR, —_ — — —
Honolulu 100-7 289 24 26 1S (24 26) —96 445 560
Helwan 103-2 63 25 50 ¢S (25 50) -—36 — 687
Melbourne 117-7 205 — — — — 545 565
Riverview 118-1 252 — — ©35 49 ? e519 564
Kodaikanal 1414 7 8132 L — —  (84-5) —
Simla 1424 63 58 8 L —_ — (58:1) 62-1
Manila 174-2 228 €20 10 [— 6] — — — —

Additional records : Georgetown gives L = +34-8m., T, =6h.53m.28s. ‘Wash-
ington L = +34-5m., T, =6h.53m.29s. Ithaca LN = +35-5m. Toronto
el = +46-6m. Ottawa L =+436-5m. and +41-5m., T,=6h.53m.27s.
San Fernando records PN at 3h. instead of Th. Coimbra LN = 438-5m.,

o =6h.53m.31s. Eskdalemuir SR, = +30m.25s., T, =6h.53m.51s.
Moncalieri i= +16m.22s., MN = +56-Tm. De Bilt ePR,E = +17m.38s.,
e = +26m.358., eLN = 4+-50-1m., MN = +54-5m. Zagreb MNW = +56-5m.
Riverview e = +39m.14s., MN = +53-9m.

Aug. 17d. 10h. 25m. 258. Epicentre 77°-0S. 110°-0E.?
A=-—-077, B=+-211, C=—-974.

A Az P. O-C. S. 0—-C. L. M.

o ° m. 8. 8. m. s. 8. m. m.
Melbourne 420 40 — — 2011 L (20-2) 25-1
Riverview 46-9 43 — — e15 43 + 3 e 226 26-4
La Paz 86-5 183 e12 58 4 2 23 32 — 4 381 43-0
Osaka 112-8 25 17 11 +121 — — — 28-6
Helwan 116-6 290 77 35 ? — — (77-6) —
San Fernando 131-2 250 79 35 L —_ — (79-6) —
Stonyhurst ‘9 260 — — — — — 8-7
Edinburgh 1490 263 82 35 L — — (82:6) (109-8)

Additional records: Melbourne L = +23-6m. Riverview gives MN =
+25-3m. Osaka MN = +30-3m. But the Osaka records may
refer to a different shock.
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4h. (Manila and

Aug. 17d. Records also at 3h. (La Paz, Denver, and Manila,
Y, 16h. (La Paz),

)
Helwan), 8h. (Manila), 12h. (Taihoku and Zi-ka-weis,
18h. (La Paz, Manila, and Barcelona), 21h. (La Paz).

Aug. 18d. 6h. 4m. 50s. Epicentre 5°-4N. 125°-2E. (as on Aug. 16d. 9h., &c.).

=—-574, B=+4-813, C=+:094; D =+-817, E=+576;
=—:054, H=+077, K=—"996.

A Az P. 0 —C. S. 0 —C. L. M.

° ° m. 8. 8. m. s. 8. m. m.

Manila 10-1 336 e 2 54 +23 5 5 +33 58 7-3
Batavia 217 238 e4 10 —51 — — — 102
Zi-ka-wei 26-0 353 5 45 — 3 e10 22 0 — 160
Osaka 30-8 17 6 37 + 1 — — — 205
Riverview 146-3 150 e 11 347 +172 e18 51 +199 €286 35-
Melbourne 46-9 159 — — (15 40) 157 322
Helwan 90-7 298 16 10 1 —_— —_ — —_
Rocca di Papa 102-8 315 —_ —_— — — 706 —
e Bi E. 1034 327 — — — — e52:2 672
N. 1034 327 —_ —_ —_ — e54:2 60-2

Uccle 1044 326 — — — — — 552
Edinburgh 1056 332 54 10 L — —  (54-2) 717
Eskdalemuir 1059 331 —_— —_— — — 502 —
Paris 1065 325 — — — — 592 —
Bidston 107-0 331 62 52 L —_ — (62:9) 70-3
Additional records : Zi-ka- Riverview eSR, =

wei gives SMN = +10m.56s.
+22m.49s., MN = +30-1m.

Aug. 18d. Records also at 2h. (Mizusawa), 3h. (Manila, Barcelona, and Batavia),
4h. (De Bilt), 8h. (Manila, La Paz, Pilar, Andalgala, and Cipolletti),
9h. (Manila, La Paz, Helwan, and Edinburgh), 13h. (San Fernando),
16h. (Marseilles), 17h. (Zi-ka-wei (2) ), 21h. (La Paz), 22h. (Manila).

Aug. 19d. 17h. 27m. 0s. Epicentre 5°-4N. 125°-2E. (as on Aug. 18d. 6h.).

A=—-574, B=+-813, C=+-094; D=+-817, E=+-576;
G=—-05¢4, H=+4077, K= —-996.

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

. o ° m. 8. s, m. 8. 8. m. m.
Manila 10-1 336 e3 30 +59 —_ — 51 6-3
Batavia 217 238 e5 0 —1 — — — 120
Tokyo 331 22 539 —T8 —_— — —_ —_
Colombo 452 274 30 0 ¢ — —_ — —
Riverview 46-3 150 — — -— — 196 311
Helwan 90-7 298 25 0 IS (25 0) +39 — —
De Bilt E. 1034 327 e28 28 % — — 570 589
N. 103-4 327 — — —_ — 550 590

Edinburgh 1056 332 54 0 L — — (54-0) 720
Eskdalemuir 1059 331 — —_ —_ — 510 —_
La Paz 162-8 131 19 26 [—44] —- — — el

Additional records : Manila gives MN = +6-5m. Riverview e = +26-6m.,
MN = +31-Tm. .

Aug. 19d. 23h. 57Tm. 55s.

At 5°-4N. 125°-2E. (as at 17h.).

A=—-574, B=+813, C=+-094;

D=+4-817, B=+-576;

G =—-054, H=+-077, K =—-996.

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

° ° m. 8. 8. m. 8. 8. m. m.
Manila 101 336 e2 35 -+ 4 4 21 -11 6-1 6-4
Batavia 217 238 e5 5 + 4 —_ — — 10-1
Helwan 90-7 298 59 5 L —_— —  (59°1) —
De Bilt 1034 327 — — - — 531 575
Edinburgh 105-6 332 52 5 1L —_— — (52°1) —_—
Eskdalemuir 105-9 331 — — —_ — 501 —
‘San Fernando 118-3 317 36 5 ISR, —_ —_ — —_

De Bilt gives MN = +57-8m.
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Aug. 19d. Records also at Oh. (San Fernando), 1h. (Stonyhurst and Manila),
3h. (La Paz), 4h. (Manila), 7h. (Manila and Rio Tinto), 11h. (Berkeley),
12h. (Riverview), 17h. and 18h. (Manila), 21h. (La Paz), 22h. (Helwan),

Aug. 20d. Records at 2h. (Manila, Tokyo, and Osaka), 3h. (La Paz, Tokyo, and
De Bilt), 4h. (Athens), 6h. (Tokyo), Th. (Manila), 12h. (Manila), 13h.
(Batavia), 18h. (Lick and Berkeley), 21h. (La Paz), 22h. (San Fernando).

Aug. 21d. Oh. 18m. 15s. Epicentre 5°-4N. 125°-2E. (as on Aug. 19d. 23h.).
A=—-574, B=+-813, C=+-094.

A Az. P. 0—C. L. M.
N o m. s. 8. m. m.
Manila 10-1 336 e2 38 + 7 — —_
Batavia 217 238 ed 45 —16 — —
Riverview 46-3 150 e21 9 L e25-8 265
Helwan 90-7 298 49 45 L (49-8) —
De Bilt 1034 327 — — 554 610
Paris 1065 325 — — 62-8 —
La Paz 1628 131 20 6 [— 4] — —
Riverview gives MN = —29-0m. De Bilt MN = +57-8m.
Aug. 21d. 4h. 12m. 12s. Epicentre 43°-4N. 72°-0W.
A=+-224, B=—-691, C=+-687.
A P. 0-C. S. 0-C. L M.
° m. s. 8. m. 8. 8. m. m.
Harvard 1-2 016 — 2 — — — 0-7
Ottawa 34 — — 136 + 2 e1-8 —
4 — — — — 2-2 24

Toronto 5
Harvard gives T, =4h.11m.54s. Ottawa T, =4h.12m.50s.

Aug. 21d. 12h. 19m. 5s., 12h. 44m. 45s., 13h. 13m. 26s., 13h. 43m. 32s., 17h.2m.8s.
A series of Tacubaya records, in which P follows these times by 31sec.
and M by approximately 78sec., indicate shocks from the same epicentre
as on August 22d. 8h.

Aug. 21d. Records also at Th. (Rio Tinto), 9h. (De Bilt and San Fernando),
11h. (Helwan), 13h. (La Paz), 14h. (Manila), 15h. (Helwan, Lick, and
Athens), 17h. and 18h. (Athens), 19h. (La Paz and Athens), 20h. (Bata-
via), 21h. (Manila and La Paz).

Aug. 22d. 8h. 31m. 0s. At 20°-0N. 99°-0W. (as on 1913 June 14d.).

A=—147, B=—-928, C=+4342; D=—--988, E=+-156:
G=—:053, H=—338, K =—-940,

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

° ° m. 8. 8. m. s. 8. m. m.
Tacubaya 06 202 (0 3) — 6 — — — (0-8)
Toronto 28-8 30 — — (11 18) + 5 11-3 —
Ottawa 31-8 32 1356 S (13 56) +111 — —
La Paz 474 138 842 — 8 15 42 -4 243 267
Honolulu 549 282 - — 17 48 +28 247 290

This is one of a series of shocks recorded at Tacubaya on Aug. 21 and 22, in all
of which M follows P by about 47sec., and which are lllm)bably from the same
epicentre close to Tacubaya. But it would seem that there is an error of
2min. in the 'Fmsent case, the actual records giving P = —1m.57s. and
M=—0-Tm. he other times for T, are

Aug. 22d. 9h. 47m. 52s. P=431s. M= +83s.
9h. 57m. §8s. P=431s. M = +82s.
11h. 58m. 21s. P = 43l1s. M= +175s.

but it there is an error of 2min., as above, it may extend to others. The
Tacubaya records are given in local time, and the longtitude 6h.36m.47s.

" has been added in this and other cases. It is assumed that the Toronto L
is really S. The Ottawa P may be S (with an error of 2min.) or L. The
Honolulu P is assumed to be S,
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Aug. 22d. Records also at 1h. (Lick), 15h. (Victoria), 17h. (Zi-ka-wei and Bid-
ston), 19h. (Manila), 20h. (San Fernando and Lick), 22h. (Bidston),

23h. (Manila).
Aug. 23d. 6h. Tm. 30s. Epicentre 10°-0S. 44°-0E.
A=+4-708, B=+:684, C=~"174; D=+:695 E=—"719;
G=—-125, H=—-121, K= —-985.
A Az P. 0O0-C. S. 0-C. L. M.
° ° m. 8. 8. m. 8. 8. m. m.
Mauritius N. 16-7 129 342 -—19 —_ -— 7-4 8-9
E. 167 129 3 24 -— 7-9 8-9
Cape Town 33.4 220 1124 S (11 24) -—66 189 20-2
Kodaikanal 389 60 18 6 — — (18°1) —
Colombo 395 66 — — 17 30 ISR, 210 53-2
Helwan 417 343 1330 S (13 30) —61 — —
Simla 520 36 el6 42 ?S e (16 42) — 2 — 530
Rocca di Papa 592 333(10 5) — 1 el0 5 P €393 404
Algiers 60-6 323 — — — — 0-5 405
Zagreb 61-2 338 — — 25 30 ? 6-5 —
Moncalieri 640 332 e19 11 S (e19 11) — 2 2-7 —
Barcelona 64-2 326 — — — — 16 41-4
Tortosa 64-7 25 10 57 +14 — _— 29-5 —_
San Fernando 662 318 33 30 L —_ — 375 128:0
Rio Tinto 67-2 318 32 30 L —_ —  (32:5) 1425
Coimbra, 69-8 320 —_ — —_ — 356 457
Paris 69-8 332 —_ — — — €365 375
De Bilt E. 705 336 — — — — e380 400
N. 1705 336 — — e20 32 0 e364 430
Shide 72-3 332 — — — — 59 124-5
Stonyhurst, 749 334 e27 0 ISR, e40 6 L e42:0 440
Eskdalemuir 76-3 335 — — — — 375 —
Additional records: Cape Town gives S = +15m.54s. Simla gives M, =
871 Rocca di Papa gives eP =6h.7Tm.23s.—possibly a 0

+87-1m. 0!
Coimbra MN = +44-2m.

1918. Aug. 23d. 6h. 36m. 33s. Epicentre 11°0S. 165°-0E.

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

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

" ° ° m. 8. 8. m. 8. s, m. m.
Apia 22-8 100 1i5 — 6 110 13 SR, 114 124
Riverview 261 207 e541 — 8 i1015 — 9 ell8 159
261 207 1545 — 4 11023 —1 — 16-8

Melbourne 32:3 210 (7 51) *PR, 1215 + 2 192 204
Adelaide, 339 221 6 41 —2 12 11 —28 177 207
Honolulu 48-7 48 8 57 ~— 15 57 —5 238 302
Perth 49-8 237 920 +14 16 21 + 5 244 279
Manila 506 300 e9 8 — 3 1632 + 6 260 277
Tokyo 52-4 335 9 22 0 — —_ —_— —
Osaka 536 330 9 25 5 1655 —9 233 272
Kobe 537 330 192 —2 17 2 —3 240 280
Mizusawa E. 54-8 337 9 38 0 1711 - 8 —_ —_
N. 54-8 337 93 +1 1710 —9 — —

Taihoku 55-9 311 93 —9 17924 —9 273 291
Batavia 576 270 957 + 1 — — 144
Zi-ka-wei 594 317 10 8 0 18 22 + 6 e28-2 34-8
Ootomari 610 344 10 34 +15 — —_— — —
Berkeley 835 49 — — e 21 57 —66 — —
Lick 837 50 — — e 22 27 —39 — —
Victoria 865 39 2258 1S (22 58) —38 392 506
Kodaikanal 89-6 280 22 51 S (22 51) -—T9 — —
Tucson 91-0 57 — — —_ — 422 643
Mauritius E. 101-8 246 17 27 PR, — — 520 558
. N. 101-8 246 20 9 PR, — — 526 560
Cipolletti 109-8 139 24 15 26 45  —41 — 64-8
Toronto 1150 46 24 897 ¢ (i29 21) -+64 e59-0 708
Pilar 116-7 134 2215 % — — —_— —
Andalgala 117-1 129 2215 % 27 45 —42 — 652
Ottawa 1181 44 119 40 PR, €29 50 475 e 594 _—
Ithaoca E. 118-3 48 — — 29 52 +176 58-4 —_
N. 118-3 48 —_ — 30 52 +136 616 —

Continued on next page.
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A Az, P. 0-C. 8. 0 -C. L. M.
° ° m. 8. 8. m. s. 8. m. m.
Georgetown E. 118-5 51 120 15 PR, e30 4 186 e57:0 —_
N. 1185 51 e20 15 ?PR, e 29 48 +70 e 568 —
‘Washington 118-5 51 e 19 54 PR, — — 574 —
Cheltenham E. 118-7 52 — — — — e644 684
. N. 1187 52 — — — — €624 764
La Paz 120-7 117 e19 17 ¢ 30 59 ? 516 60-5
Harvard 1221 46 e 25 27 ¢ 29 40 +35 603 —
Lemberg 129-6 328 e 21 21 PR, —_ — e656 794
Vieques 130-8 75 —_ — — — 674 734
Vienna Z. 1345 331 e19 36 [+ 71 — — —
De Bilt E. 1358 342 — — (e 40 9) SR, e644 650
N, 135-8 342 —_ — e674 677
Stonyhurst 136-0 349 — — 141 3 ISR, — 828
Athens 136-2 315 e22 9 PR, — — —
Bidston 1366 350 10 39 ¢ 21 27 PR, — 806
Hohenheim 137-2 337 e20 6 [+32] — —_ — —
Uccle 137-2 342 e 17 27 +28 (22 16) ?PR, — 174
Triest 137-6 330 e22 9 PR, — — — —
Kew 137-8 346 72 27 'L —_— — (724) 1014
Pola 1381 329 e23 15 PR, — — e63-2 884
Paris 1395 342 e 22 33 PR, 137 19 — 664 704
Milan 139-8 334 19 4 [—35] — — 764 866
Moncalieri 140-8 334 24 15% ?PR, 36 26? ? 553 878
Rocca di Papa 1409 327 e19 38 [— — — e 729 —
1409 327 e20 56 ? (e 41 10?) ?SR, e41:2 414
Barcelona 146-0 337 19 53 [+ 3] — — 631 931
Algiers 1495 331 20 2 [+ 7] — — 644 900
Coimbra 150-2 350 20 13 [+17] — — e624 899
Additional records : Riverview gives PS = +10m.34s. a.nd +11m.23s.,, MZ =
+15-4m., T.,—6h.36 215. E icentre 10°-08. 161°-5E. Melbourne
SR; = +15m.33s. Adelai R, = +8m.11s., SR, = +l3m 11s. Manila

MN = +27-1m.,, Ty =6h.36m. 245 Osaka MN = +27- 5m., T., —6h 36m.34s.
Ba.tavia gives its records an hour late. Zi-ka-wei MN; = +31-2m., MN, =
+34-2m. Victoria S = +28m.53s. Torontu S = +36m.218., eL =
+40~6m., eL = +61- 2m Ottawa e =25m.48s., i=436m.21s., L=
+67-4m. Ithaca eE = +426m.57s., eN = +27m.26s., eE = +36m.32s.
Georgetown L = +63-4m. Records given one hour late. ‘Washington
L =+63-4m. La Paz PR,=+21m.32s., +24m.12s.,, and +26m.5s.,
SR, = +32m.37s., +35m.59s. and +37m.58s. Harvard SE = +37m.41s.,
SN = +38m 265 ., LE = + 5-4m, and +72- 4m., Ty =6h.48m.47s.? Vie ues
MN = +75-4 De Bilt eE = +44m.42s. and +55m. 36s., eN = +4-44m,
and +55m 199 E icentre 10°-08. 161-5E. Uccle gives 8 a.s PRl Kew
gives its L, recorded as P, one hour too early. Pola MN = +74-Tm.
Pa.rls iPN = +22m.38s., SR, = +40m.50s., M = +75-4m. Mila,n gives its
M earlier than the L. This m g be one hour wrong. Moncalieri MN =
+87-9m. Coimbra eLN = +5

Aug. 23d. 22h. 34m. 30s. Epicentre 15°-08. 151°-0E. (see 1918 Feb. 26).

A =—845 B =468, C=—259: D=4-485 E=+-875;
G =+-226, H=—-126, K = —-966.

A Az P. O0-C. 8. O—C. L. M.

° ° m. 8. 8. m. 8. m. m.
Riverview 18-8 180 (e4 26) — 1 (e 7 54) — 4 e79 123
Adelaide 229 207 13 30 ?L — (13:5) 16-7
Melbourne 234 192 — l L 14 6 164
Perth 36-2 236 13 14 ?S (13 14) + 1 (18:3) —
Manila 419 314 e6 14 ¢ —_ — —_ —
Honolulu 61-8 55 13 12 PR, — — 153 157
Helwan 122-9 296 37 30 ISR, — — — —
De Bilt 1341 331 e 20 48 — — e65:5 748
Edinburgh 134-6 340 67 30 L — — ( 67-5) -—
Bidston 1366 338 65 48 L 73 6 L (65-8) 890
Tortosa 143-6 321 16 54 31 -— — 735 789

Additional records : Riverview g'lves eP? =22h.34m.6s., possibly intended to
be & _To, MN =-11-9m. Perth L = +24- Bilt MN = +67-8m.
The Honolulu records do not fit (except the P, which is a very accumte PR.),
and may refer to another shock.
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Aug. 23d. Records also at Oh. (Riverview), 7Th, (Kodaikanal), 8h. (Edinburgh),
9h. (Riverview and Ann Arbor), 14h. Tokyo and Mizusawa (2) ), 16h.
(Sydney), 17h. (Manila and Zi-ka-wei), 21h. (Apia), 22h. (San Fernando).

Aug. 24d. Records at Oh. and 2h. (Athens), 3h. (La_ Paz), Th. (Athens), 11h.
(Riverview), 13h. (Zagreb), 14h. (Athens), 16h. (De Bilt and La Paz),
17h. (Helwan and La Paz), 18h. (Riverview), 21h. (La Paz and San
Fernando), 22h. (Paris).

Aug. 25d. Oh. 15m. 50s. Epicentre 37°-5N. 142°-5E. (as on 1916 Aug. 27d.).

A—=—-630, B=+-483, C=+-609; D=+-609, E=+T93;
G =—-483, H=+-370, K=—"793.

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

N ° ° m. s. 8. m. 8. 8. m. m.

Mizusawa E. 20 327 034 +3 — - 11—
N, 20 327 042 411 — — 13 -

Tokyo 2.9 231 e053 +8 — - = =
Manila 298 226 e15 57 1L — — 180 184
Batavia 549 225 — L e1710 —10 _— 922
Perth 738 203 — — = — 321 -

Manila gives MN = +18-3m.

Aug. 25d. Records also at 1h. (De Bilt, Helwan, Eskdalemuir, and Bidston),
2h. (Manila), 5h. (Helwan), 6h. (San Fernando), 10h. (Riverview and
Tokyo), 11h. (Melbourne), 12h. (Manila), 21h.” (San Fernando), 22h.
(La Paz and Paris).

Aug. 26d. 5h. 51m. 28s. Epicentre 30°-28. 75°-0E. -

A=+-224, B=+:835, C=—'503; D= 4966, E=—'259;
G=—130, H=—486, K= —864.
A Az P. O0-C. 8. 0-C. L. M.
° ° m. 8. s. m. S. 8. m. m.
Mauritius N. 184 299 — — 7 38 —11 — 110
E. 184 299 — —_ 8 32 +43 —  11-0
Colombo 37-3 8 1332 S (1322 + 4 — —
Cape Town 47-4 250 21 32 ¢ —_— —  (21-5) 28:0
Manila 630 51 e19 1 1S (el19 1) 0 — —
Helwan 73-0 321 16 32 ? — — — —
Rocca di Papa  92-0 319 e 12 32 —55 22 50% —105 414 481
Algiers 950 310 —_ —_ o — 355 405
Barcelora 98-2 314 — —_— — e372 433
aris 1020 320 — — —_— — €405 48-5
De Bilt 102-3 324 — — — — 399 423
Coimbra 104-5 308 - —_ — — €397 —
Bidston 107-3 322 27 8 S (27T 8) + 4 — 541
Eskdalemuir 1082 324 — — — — 415 —
Edinburgh 108-3 325 44 32 L —_— —  (44°5) —
La Paz 121-3 222 —_ — — — 555 56-8
Additional records: Rocca di Papa e = +33m.26s, Bidston gives S =
+34m.44s.

Aug. 26d. Records also at 5h. (Cape Town), Th. (Tokyo), 8h. (Manila), 11h.
Osaka, Kobe, Tokyo, and Manila), 19h. (Manila), 21h. (Manila and
an Fernando), 22h. (Monte Cassino), 23h. (La Paz).

Aug. 27d. Records at 1h. (Rocca di Papa and Manila), 5h. (San Fernando (2)
and Lick), 7h. (Rio Tinto and Balboa Heighig), 20h. (La Paz, Batavia,
Tokyo, and Mamila), 21h. (San Fernando).

Aug. 28d. Records at 6h. (Stonyhurst), Th. (Apia), 12h. (Bidston), 15h. (Zi-ka-
wei), 20h, (San Fernando),
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Aug. 29d. 6h. 39m. 25s. Epicentre 41°-6N. 35°-7E.

A =+-607, B=+-436, b=+'664; D=+-584, E=—-812;
G=+:539, H=+387, K = —-748.

A Az P. 0—-C. 8. 0-C. L. M.
o ° m. s, 8. m. 8. 8, m. m.
Athens E. 9-9 252 230 +1 4 30 + 4 150 60
N. 99 252 232 + 3 — — — 54
Lemberg 11-5 319 e511 S (e511) 4+ 4 (e6-3) 120
Helwan 12-3 198 523 18 (523) -3 (6-6) 12-2
Budapest 132 302 e4 41 ¢ —_ — — —
Zagre 14-8 293 et 46 ? — — — 11-6
Pompeii 159 274 e349 — 2 o8 39 L (e 8:6) —
Pola 162 289 ed4 23 +28 — — e84 106
Triest 16-3 292 e4 + 7 — —_ —_ —
Monte Cassino 16-3 277 4 5 + 9 — — — 11-6
Rocca di Papa 17-1 278 e410 + 4 e7 13 - 17102 109
Milan 195 290 e3 38 ? 5 57  — — —_
Zurich 20-1 296 e4 53 +11 —_ — — —
Moncalieri 20-5 289 454 + 7 i8 39 + 5 115 155
De Bilt E. 231 307 —_ — — — 115 16-3
. 231 307 — —_ 9 38 +11 109 149
Uccle 233 304 e529 + 9 e9 35 + 4 €126 16-1
Paris 242 298 i6 22 452 e9 52 + 4 136 146
Barcelona 25-0 281 539 + 1 10 3 0 136 17-0
Algiers 256 270 o538 —6 10 7 -7 139 176
Tortosa 26-2 280 561 + 1 1021 -5 — 197
Shide 26-8 302 6 46 +50 — — 164 181
Edinburgh 28-8 313 1035 S (10 35) —38 —  24-1
San Fernando 326 275 17 35 L — —  (17-6) —
Coimbra 33:0 283 e7 52 PR, 12 44 +20 186 239
Additional records : Iemberg gives also a record at +7m.35s. Helwan
gives S as P and L as S. Pola MN = +10-1m. Moncalieri MN =
+14-9m., T, =6h.39m.38s. Paris MN = +17-6m., T, =6h.41m.26s.

Aug. 29d. Records also at 2h. (Taihoku), 3h. (Zi-ka-wei), 4h. (De Bilt), 5h.
(Bidston, Eskdalemuir, and San Fernando), 9h. (Tokyo), 16h. (Monte
Cassino), 17h. (Ootomari), 18h. (De Bilt), 21h. (Riverview and San
Fernando), 22h. (Lick), 23h. (Sydney and Lick).

Aug. 30d. Records at 5h. (Perth), 14h. (Pompeii), 23h. (Lick).

Aug. 31d. 21h. 53m. 355. Epicentre 9°-08S. 111°-0E.

A=—-354, B=+922, C=—'156; D=+-934, E=+-358;
G=+-056, H=—"146, K = —-988,

A Az P. O0-C. S. 0—-cC. L. M.
° ° m. 8. 8. m. 8. 8. m. m.
Batavia 50 304 1123 4+ 6 122 +11 — 40
Perth 23-4 169 544 PR, (9 33) 96 -
Manila 256 23 e534 -—10 — — —_ —_
Colombo 349 296 12 25 18 (12 25) -—29 — 324
Kodaikanal 384 299 21 7 L — — (21'1) —
Melbourne 42-0 189 1431 1S (14 31) — 4 235 27-1
Riverview 444 130 e832 + 3 o168 7 +60 e23-8 305
Mauritius = 52-4 251 16 37 1S (16 37) —12 249 26-6
Helwan 857 301 2325 S (23 25) — 2 —
De Bilt 106-8 322 —_— — —_ — 554 656
Edinburgh 110-8 327 58 25 3L —_ — (58-4) —
Paz 1545 182 e20 2 [0] e 33 40¢ ? 824 839

Addjtional records : Batavia gives T, =21h.53m.38s. Colombo M = +16-4m.
Riverview e = +10m.17s., eSR,? = +18m.19s., and +18m.45s., MN =
Igg-gm., ME = +30-5m. Mauritius P = +18m.13s. De Bilt MN =

‘6m.

Aug. 31d. Records also at Oh. (San Fernando), 1h. (Manila and Batavia), 5h.
€Rocca di Papa), 18h. (Algiers); 21h. (San Fernando and Stonyhurst):
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Sept. 1d. 6h. 27m. 55s. Epicentre 38°-3N. 20°-0E.

A=+'737, B=+-268, C=+620; D=+-342, E=—-940;
G =+-582, H=+-212, K =—"'785.

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

° ° m. 8. 8. m. 8. 8. m. m.

Athens 3-0 94 — — el 25 + 2 i19 2-2
Zagreb 80 340 e2 5 + 4 — — — 5-9
Helwan 126 129 3 - 2 — — — —_
Paris 16-4 316 — —_ — — 14-1 —
De Bilt E. 17-2 328 e6 35 S (e 6 35) —47 e10-2 13-4
N. 172 328 e559 S (e559) —83 e93 11-2

Shide 19-4 317 — — — —  13-2 —

Sept. 1d. Records also at 11h. (Zagreb and Rocca di Papa), 14h. (Osaka), 16h.
(De Bilt), 20h. (Manila, Monte Cassino, and Batavia), 21h. (San Fer-
nando), 22h. (La Paz), 23h. (Helwan).

1918. S8ept. 2d. 14h. 15m. 10s. Epicentre 0°. 145°-0E.
(as on 1917 June 1d.).

A=— 819, B=+-574, C=-000; D=+4:574, E=+-819;
G =-000, H=-000, K =—1-000.

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

B ° m. s. 8. m. s. 8. m. m.

Manila 279 303 e6 8 + 1 10 50 13-8 149
Taihoku 33-8 320 e5 22 —101 12 38 0 175 193
Riverview 343 171 e5 54 —73(e13 20?) +36 157 221
Sydney 34-3 171 11 8 S (11 8) —96 — —
Adelaide 35-5 189 — — 13 4 + 1 158 236
Osaka 35-8 347 754 +34 13 1 — 6 18- 20-7
Melbourne 37-8 180 — — 18 26 L (18-4) 219
Zi-ka-wei 383 327 e7 33 — 7 el3 46 + 4 e16:2 209
Batavia, 38:6 260 731 -—12 75 ? . 14-8
Perth 42-2 218 13 34 S (13 34) —64 22-8 —_
Honolulu 595 65 9 —19 17 20 —-57 258 338
Colombo 654 277 31 50 ? —_ — — —
Kodaikanal 679 281 39 2 1L —_ — (39+4) —
Victoria 912 42 42 12¢ L —_ — (42:2) 525
Helwan 110-4 302 30 50 ? — _— — —
b 116-0 323 — — —_ — e57-8 174-8

De Bilt E. 1180 333 — — — — e59-8 608
N. 118-0 333 — — — — e618 647

Hohenheim 118-2 328 — — — — 525 —
dinburgh 1185 340 29 50 S (29 50) +72 — 77-3
Eskdalemuir 118-9 340 — — — — 568 —_
ccle 119-3 333 — — e 38 50 ISR, e 648 —
Stonyhurst 1199 338 20 50 ?PR, — — — 178-4
Bidston . 1204 339 29 2 IS (29 2) +10 (416) 69-3
Kew 120-8 336 — — — — —  91-8
Toronto 1211 36 — — — — 645 —_
Moncalieri 121-3 326 25 33 ¢ 3520 SR, 588 753
aris 121-5 332 — — e 43 50 2 62-8 72-3
Ottawa 122-1 33 — — — — 648 —
Barcelona 126-7 326 — — — — 1701 —_
San Fernando E. 134-8 327 176 50 L — — 84 —
. N. 134-8 327 33 50 ? — — 858  —
Additional records: Manila gives MN = +17-1m. Riverview :eS =
+10m.44s., MN,=+17-5m., MZ= +20-2m. Osaka MN = +22-4m.

Melbourne SR, = +19m.44s., L= +21-2m. Zi-ka-wei MN = +21-9m.

Bidston gives S= +41-6m. (taken as L above). Toronto L = +70-9m..

&%%cg.ueﬂ MN = +176-8m. Paris MN = +74-8m. . Ottawa eLN?=
-8m.

Sept. 2d._ Records also at 2h. (Manila), 10h. (Zi-ka-wei), 16h. (Stonyhurst and
Rocca di Papa), 18h., 20h., and 21h. (La Paz), 22h. (San Fernando).

Sept. 3d. Records at 2h. (La Paz), 6h. (Mizusawa), 7h. (Tokyo), 13h. (Capetown)
14h. (Zagreb), 15h. (Batavia and Manila), 23h. (San Fernando).



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.

132

Sept. 4d. 3h. 11m. 50s. Epicentre 9°-0S., 111°-0E. (as on 1918 Aug. 31d.).

A=—354, B=+4-922, C=—"156; D= +-934, E=+358;
G =+-056, H=—"146, K = —988.

A Az P. O-C. S. 0 —C. L. M.

° ° m. 8. 8. m. s. 8. m. m.

Batavia 50 304 116 —1 2 16 - 3-2
Colombo 349 296 23 10 L — — (23-2) —
Melbourne 420 139 — — — — €252 312
Mauritius E. 524 251 23 52 1L — — (23-9) 260
Helwan 85-7 301 48 10 L —_ —  (48-2) —
De Bilt N. 106-8 322 —_— — — — €612 662
E. 106-8 322 —_ —_ — — e652 696
Eskdalemuir 111-0 326 — — — — 642 —_

Batavia gives Tq=3h.11m.52s.

Sept. 4d. 19h. 54m. 45s. Epicentre 36°-8N. 114°-3W. (as on 1918 May 6d. 4h.).

! A Az P 0 -C S. o0 -C. L. M.
° ° m. s. 8. m. 8. 8. m. m.

Tucson N. 5:3 147 128 + 6 (6224) —1 e24 30

E. 5-3 147 116 —6 (2 4) —21 e21 30

Georgetown 292 74 — _— — — el54 —

Ottawa N. 300 61 —_— —_ _— — o167 237

Sept. 4d. Records also at 1h. (Manila), 2h. (Barcelona and Tortosa), 3h. (Monte
. (Cassino), 8h. (Tacubaya), 11h. (Tokyo), 13h. (Athens and La Paz), 17h.
Batavia and Manila), 18h. (De Bilt), 20b. (Ann Arbor), 22h. (La Paz).

1918. Sept. 5d. 7h. 5m. 30s. Epicentre 5°5N. 124°-5E.

A=—-564, B=+-826, C=+096; D=+-824, E=+-566;
G=—-054, H= +-079, K=—-995.

This epicentre was independently computed, but is probably the same a8 that
of Aug. 21d. Oh. and several previous dates in August, viz., 5°4N. 125°-2KE.

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

° o m. 8. 8. m. 8. 8. m. m.

Manila 97 339 e227 + 1 419 — 2 6-2 7-6
Taihoku 19-7 352 4 22 -15 7 45 —-32 113 120
Batavia 21-2 236 e4 58 + 3 — —_ —_ 9-5
Zi-ka-wei N. 25-8 354 544 — 2 10 14 - 4 —_— —
E. 258 354 536 —10 10 22 + 4 —_ —

Osaka 309 18 731 PR, — —_ — 181
Qotomari 44-2 18 7 28 —59 — — —_ —
Colombo 44-5 274 14 30 S (14 30) —39 — —
Riverview 46-7 149 e8 36 — 9 elb5 41 + 4 e28:6 364
Kodaikanal 46-8 279 25 30 L — —  (25-5) —
Melbourne 47-3 158 — — —_ — 19:0 310
Mauritius 70-2 246 1L — —  (29:1) —
Honolulu 764 69 e39 48 ¢ — — 437 526
Rocca di Papa 102-2 315 el 8 PR, — — ©33-07 587
De Bilt 1029 327 e24 42 S (24 42) —101 e 60-5 —
Uccle 1040 326 — — — — — 575
Monecalieri 1044 319 e 18 447 PR, 28 27 +120 569 —
Edinburgh 105-2 333 22 30 ? — — — 622
Eskdalemuir -105-5 332 24 58% % —_ — 485 —
. Paris 106-0 325 — —_ — — e 605 —
Stonyhurst 106-0 331 — — —_ — — 638
Kew 106-1 328 — — — — — 705
Bidston 106-6 330 42 30 ? 52 18 L (52:3) 68-1
Shide 106-8 327 — — — —  56-1 —
La Paz 1634 133 e 20 10 [0] 33 52 ? 825 948

A&dltiona.l records : Manila gives MN = +6-8m. Zi-ka-wei S = +10m.8s.
Ost_u"kg.g I\g!I;I = +18-5m. Riverview eP = +9m.12s., eSR; = +19m.6s., MN
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Sept. 5d. Records alro. at Oh. (San Fernando), lh (Athens), 6h (La Paz), Th.
(Rocca di Paﬁa 12h. (Victoria), 13h. and 14h. (La 16h. (River-
view), 17h. (Melbourne), 19h. (Zi-ka-wei and Taihoku (3) )

Sept. 6d. 3h. 4m. 0s. (1) % Epicentre 35°-0N. 24°- OE (as on 1913 Sept. 30
12h. 32m. 18s. (11) and 1915 June 24d.)

A=+ 748, B=+-333, C=+:574; D=+ 407,E='—914,

G=+524, H=+-233, K= —-819.
A Az P. O0-C. 8. 0 —-C. L. M.
o ° m. 8. 8. m. s. 8. m. m.
(11) Athens 2-9 358 135 18 (135 +15 1-9 2-1
(11) Helwan 8-1 129 8 42 ? —_ — —_ —
(11) Rocca di Papa 111 311 e 2 49 + 3 —_ — — 5-7¢
(11) Pola 125 325 e3 20 +14 — — e47 6-8
(11) Zagreb 12-5 332 3 0 —6 ib521 —11 — 6-8
(11) Graz 13-7 335 e3 22 0 — — — —
(11) Moncalieri 159 314 —_ — e6 57 + 4 90 —_
(11) Hohenheim 175 326 e5 12 +61 —_ — — —
(I) De Bilt 21-7 327 e5 24 +23 8 54 — 5 el17-0 20-4
21-7 327 — —_ —_ — e153 —
(1) San Fernando 24-5 282 26 0 ? — — — —
(1) Stonyhurst 26:3 324 — — — — — 27-8
(1) Bidston 264 322 10 18 S (10 18) —12 (18-9) 258
(11) 26-4 322 8 30 ? — — — 164
(1) Eskdalemuir 27-6 326 4 25¢ —99 10 O —52 _— —
(1) Edinburgh 27-9 32 8 0 +113 — — -—_— —_
(11) 279 327 8 42 +155 —_ —_ — —
(1) Manila 872 74 e12 57 — —_ — — —
(1) La Paz 101-1 258 64 10 L —_ —- (64-2) —_
Additional records : Athens (11) gives MN = 1 2-2m. Pola (11) MN = +6-Tm
Zagreh (11) iNE = +5-8m., MNE = +6-2m. Moncalieri (11) S? = +8m.24s.

De Bilt (1) MN = +19-9m.

Sept. 6d. Records also at Oh. (Zagreb), 2h. (La Paz), 3h. (Rocca di Papa), 8h.
(La, Paz), 10h. (Monte Cassino), 12h. (Rocca di Papa and Athens (2) ),
h. (La Paz), 21h. (San Fernando), 22h. (La Paz).

Sept. 7d. 7h. 14m. 16s. Epicentre 11°-5N. 114°-0E. (as on 1917 Nov. 13d. 19h.).
A =—-398, B=+-895, C=+-199.
Identification doubtful, as there is no direct S —P for evaluating T,.

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

o ° m. s, 8. m. s. m. m.

Manila 75 65 — — e3 28 + 4 5 9-2
Taihoku 153 27 e2 39 —64 — 9-1 —
Batavia 19-1 202 e4 44 +14 — — 9-7
Zi-ka-wei 20-9 18 — — 712 —90 — —_
Colombo 340 266 15 44 L — — (15°7) —
Riverview 57-5 143 — — e 17 44 — 9 263 295
Melbourne 572 151 — — 18 14 +25 238 267
Helwan 78-1 298 25 44 SR, — — —
Honolulu 840 70 — —_ — — ¢36:8 46-5
Rocca di Papa 90-6 313 —_— — (24 12) -8 24-2 28-1
De Bilt 92-1 324 —_ — 1 +35 — —
Paris 95-0 322 — — — — e 627 _
Eskdalemuir 95-3 329 — — 25 44 +35 —_ —
Kew 95-5 325 — — — —_ — 647
Bidston 96-1 326 49 2 L 57 14 ? (49-0) 68-4
Ba.lboa Heights 155-5 34 74 51 ? — — 759 76-2
La Paz 1746 158 e 18 55 ? 28 53 ? — —_
Additional records : Manila gives MN = +8-3 Riverview MN = +29-1m.,
Mz = +29-0m. Balboa Heights PN = +74m 598., LN =476-0m., MN =

+76-1m.
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1918. Sept. 7d. 17h. 15m. 51s. Epicentre 46°5N. 161°-4E.

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

The positive residuals of [P] for anticentric stations indicate a very shallow focus.

he whole determination favours this as the graph of residuals against

azimuth shows positive values for all values of the latter. A height of 0-030
above the normal depth has been assumed for the focus.

@ =

Station and E Ct(();r. E
Component. S |Focus A s P 0-C S. 0-C. L M.

= <
o o o M. 8. s M. S. s. M. M.
Ootomari 0. 00 59 | 285 2 13| +42 2 54 +13 3-8 59
Mizusawa E | O. +0'4| 105 | 229 2 54| +11 (4 54) + 2 49 —
N. | O. +04| 105 | 229 2 55| +12 — — 52 —
Tokyo W. | 406 139 | 228 3 46| +13 6 27 + 7 76 92
Osaka 0. |+09| 168 | 231 4 32| +19 — 80 91
Kobe 0. 4091 170 | 232 4 27| +11 (7 51) +13 7-8 94
Nagasaki 0. +1-3| 21-4 | 236 5 4 - — 88 —
Zi-ka-wei — | +18| 276 | 247 6 11 -11 11 14 -10 127 17-8
Taihoku 0. +21| 320 | 238 7 1 - (12 42) 0 12'8 262
Hokoto 0. +22| 344|239 7 17 -20 12 45 -33 — 21-2
Manila W. | +25| 408 | 229 | o8 -1 14 45 -1 20°2 322
Sitka B.O.| +28| 442 | 48| e8 42| -5 15 29 -12 224 | 32'4
Honolulu M. +30| 479 | 104 9 9 -3 16 9 -21 21-0 252
Victoria M. | +34] 546 | 54 7 47 ? 10 11 ?P 176 | 373
z. | — |+34| 546 | 54 7 39 ? 10 9 ?P — 262
Calcutta O.E.| +34| 555 | 267 10 15| +11 18 27 +17 280 410
Dehra Dun 0. +35| 575 | 282 11 9 +50 — —_— — —
Berkeley E. | — |+36| 613 el0 59| +15| €20 10 +46 | e 264 | 307
N.| — |+36| 61'3 | 64| ell 6| +22|e2 3 +39 | e264 295
z.| — | +36| 61'3| 64| e10 49| + 5 -— — — 335
Saskatoon Ma. | +36| 61'6 | 41 10 40 - 6| i19 22 -5 267 —
Lick E.|W. |4+36| 623 | 64| ell 5| +15}| e19 45 + 9| o264 338
N. | W. |+36| 623 — — | el9 52 +16 | €263 337
Batavia W. | +37| 658 | 230 1 9 -5 19 5 —-75| e272 | 422
Bombay O.E.| +38| 687 | 275 11 18| -15 21 24 +28 356 —
Apia W. | +38| 688 |141 | ell 35| + 1 20 56 - 31-2 37-2
Denver W. | +38| 702 | 53 21 9 ?8 (21 9 -5 382 49-2
Kodaikanal M. +38| 716 | 2685 13 39 ? (21 51) +21 218 514
Tucson N. | B.O.| +38] 720 62 12 19| +25 21 25 —10 | e 362 50°2
E. | B.O.| +38| 720 62 12 21| +27 21 21 —-14| 0352 561
Colombo M. +38| 723 | 261 12 45| 449 | (21 15) -23 212 498
Lemberg B.O.| +39| 734 | 328| el2 6|-+ 3| e2 27 —25| e 366 540
Dyce Ma. | 4+39| 740 | 346 | i12 12| + 6 22 6 + 7 48 530
Edinburgh M. 439 754 | 346 12 39| +% —_ — —_ 51'6
Eskdalemuir G. |+839| 759 | 345 12 20| + 2 — — — —_
Stonyhurst M. | +39| 772 | 344 | e8 45 ? il4 15 ? i242 —
De Bilt — | +39] 773 | 40 12 25 -1 22 47?| 410 e332 52:4
Bidston : M.S.| +40| 777 | 345 12 21 -8 23 27 +44 — 544
‘West Bromwich — | +40| 784 | 344 12 31 -1 22 46 - 4 — —
Ann Arbor E. | B. +40| 786 | 38 12 33| -1 — — 47-2
N. | B. +40| 7886 38 12 9 —25 —_ — 32:2 47-2
E.|W. | +40]| 786 38 12 45| +11 — — 322 47-2
N. | W. [+40]| 786 | 38 13 3| -31 — — 332 —
St. Louis W. | +40| 786 | 44| el12 27 -1 22 33 -20 380 | 414
Uccle — | +40| 789 | 340 12 33| -2 22 52 -4 342 555
Kew M. +40| 790 | 342 14 9 ? — — — 542
Ottawa — | +40]| 792 32 12 33| — 4| i22 59 0 342 542
z.| — |+40]| 792 32| el2 54| +17 — e 36'6 —
Toronto M. |4+40| 793 | 35 12 332 — 5| i22 &7 - 3| i3712 | 578
Zagreb W. [4+40| 797 {330 el2 39| — 1] i23 5 -1 462 —
Shide M.S.| +40| 799 | 343 12 47| + 6 23 22 +14 345 —
M.B.| +40| 799 | 343 12 56| +15 23 17 -1 35'6 556
Cork M. +40| 801 | 347 12 29| -14 22 29 -40 — 516
Sydney M. +40| 80'3 | 180 1 9 ? 22 51 -20 42:6 510
Riverview — | 4+40| 803 |18 | el12 39| — 5| (283 3) - 8| 332 349
Zurich — | 440 807 |336|e12 44| — 2| 123 18 + 2 — —
Paris — J4+40) 809 {340 | i12 45 - 2] i23 186 -2 352 391

Continued on next page.
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]
Station and E Cg;r g
Component. S |Focus| A 2 P 0—C. S, 0—C. L M
= <

o N s | M s s. M. S, s M. M.

Pola W. | +40| 81'2 331 | el2 48 -1 — — e 380 600
Northfield B.O.| +40| 814 30 12 45 — 5| e22 11?| -72 44-2 592
Besangon — | +40| 815 | 337 12 41| -10 23 24 -1 — —
Ithaca E. | B.O.| +4°0| 815 34|el12 54| + 3 22 49 -36 332 50°0
N. |B.O.|+40| 815 | 34| el2 59| + 8 22 51 -3 — 596

Adelaide M. +40| 822|191 13 22| +28 22 57 -35 344 53:0
Moncalieri S. +41| 831 |33 12 55 -5 23 50 + 17 345 | 473
Athens N. — | +41| 835 | 321 12 57 -6 23 39 -9 322 562
E.| — |+41]| 835 | 321 13 15| +12 — — 338 563

Harvard B.O.| +41| 835 3| i13 31 +28 23 36 -12 372 48-2
Halifax — | +41| 838 22 13 21 +17 | 123 57 + 6 362 —
Washington Mar.| +4'1| 842 36| el12 57 —-10 | e23 31 —24 1472 —
Georgetown E — | +41| 842 36| eld 2 - 5123 38 —-17| e340? 521
N.| — | +41| 842 36| eld 2 - 5|e2 3 —20 | e34°0?| 572

Monte Cassino Ag. | +41| 843 | 329 3 2| -5 — — — 850
Rocca di Papa Ag. [ +41| 844|330 12 59 —9|e21 M4 —144 | 296 59-1
Cheltenham N~. | B.O.| +41| 845 36 13 32 +24 24 9 +10 | e456 732
E. | B.O.| +41| 845 | 36 13 32| +24 % 20 +21 | e456 | 687

Melbourne M. +41| 845 | 185 13 39| +31 22 57 —62 388 —
Perth M. +41| 847 | 210 13 14 + 5 24 2 + 1 407 792
Marseilles Ma. |[+41| 853 |336| i13 9| — 3| i 4 - 502 | 552
Helwan M. +4-1| 864 | 311 | i13 27 + 8 — - — 58-2
Barcelona — | +42| 879 | 337 13 13 -15 24 24 -12 38-2 43-2
Tortosa — | +42| 889|338 13 26 -1 24 34 -12 373 57°5
Coimbra — | +42| 9156 | 345 13 45 -2 25 8 -1 483 680
Algiers B.M.| +4-2| 920 | 333 13 39 -11 24 36 —42 43-2 637
Rio Tinto M. +42| 934 | 343 13 9 —49 — — — 806
San Fernando M. | +42| 947 | 342 14 9| +4 24 39 —66 332 | 642
Vieques N. | B.O.| +43| 1073 37| e19 38 | ?PR, — — 51-8 69-4
E. | B.O.| +4:3| 1073 37| e19 59 | ?PR, 27 23 -19 57-2 764

Balboa Heights B.O.| +44| 1084 19 13 | ?PR, — — 47-2 57'6
Accra M. — | 1222 | 325 23 9 ? — — — 248
La Paz Bi. — | 1357 61 19 53 | [+22] 31 22 — 577 668
La Quiaca E | M. — | 1415 64 27 21 74 15 ?L (74-2) | 882
. N. | M. — | 1415 | 64 27 33 %9 ?L (74:2) —

Cape Town M. — | 1425 | 273 20 51 | [+67 — -— 23'6 247
St. Helena M. — | 144:0 | 320 20 9| [+22 — — — —
Andalgala E | M. — | 1448 71 25 57 PR, 74 45 ?L (74'8) | 884
N. | M. — | 1448 71 25 57 | ?PR, 7% 9 ?L (75'2% 964

Pilar M. — | 1493 74 20 33 | [+38 85 21 ?L §85'4 96'5
Cipolletti M. — | 1503 | 90 20 33 | [+3 69 51 ?L 69-8) | 84-4
Rio de Janeiro B.O.| — | 1536 31| e20 45| [+44 31 9 — 44-2 896
Chacareta M. — | 1546 | 73 22 27| ?PR, 72 45 ?L (72'8) | 91°6

Adaditional records : Ootomari records a second shock, probably from the same
epicentre, at T, =20h.26m.5s., with P = +2m.15s.,L = +3:Tm., MN = +4-4m.
Osaka gives MN = 48-6m. Zi-ka-wei SRN = +12m.7s.,, MN = +14-8m.
Sitka ePN = +8m.49s.,, SN = +15m.28s., MN = +30-8m. Victoria i=
+11m.53s. Berkeley T,=17h.15m.24s. Saskatoon gives S=
+17m.49s. The S in the table is recorded as i. Batavia PR, =
+13m.57s., PRy = +15m.358., M = +22-2m., Bombay gives the * maxi-
mum by major arc’’ as 163-9m., as shown by the tilt seismograph. Apia
PE = +11m.46s., iS = +21m.5s., iE = +28m.24s., MN = +33-4m. Denver
PN = +22m.9s., S?=+32m.9s., LN = +36-2m. Colombo M = +59-0m.
De Bilt MN = +53-3m., T,=17h. (15m.52s.)., Az. N29°E. St.  Louis
MN = +43-6m. Uccle SR, = +28m.9s., MN = +53-Tm.,, MZ = +54-1m,
Kew M= +58-2m. ttawa  ©S — +21m.20s., T,=17 .
Toronto e?=+11m.21s.,, eP=+13m.27s., i=+16m.458.,, S =+21m.9s.,
iL? =+25-0m., etc. Zagreb iP =+12m.37s., and 12m.45s. iPR, =,
+16m.148. Another eP =17h.34m.8s. Sydney SR, =+29m.9s., SR,=
+33m.518. Riverview i = +13m.118., PR, = +15m.§85., iS = +22m.39s.,

MN = +38-6m. Pola MN = +59-0m. . Northfield eLE = +34-2m.,
LE = +52-2m. Adelaide PR, = +16m.47s., SR, = +28m.52s.
Moncalieri MN = +53-8m. Athens P = +13m.158.,, mN = +24'4m.,
LN =+32-2m., MN = +56-4m. Harvard M= +24-6m., Te=
17h.17m.14s. Halifax gives S = +22m.41s. The S in above table

Notes continued on mext page.
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is recorded as i. Washington eL = +33v~2m., ?SR;. Rocca di Papa
MN = +55-8m.,, eP=+33m.0s.,, M= +35-6m. Melbourne SR;= +
28m.3s., SR,= +32m.158. Perth PR,= +20m.25s., SR;=-+29m.6s.,
SR, = +33m.6s. Barcelona SP = +26m.13s., LN =+30-4m.,, MN=

+53-2m. Coimbra PR,;N =+17m.37s., PR,N=+20m.18s., SR;N?=
+30m.57s.,, SR,E?=+31m.8s.,, LN =+45-Tm.,, MN = +65-1m. San
Fernando MN = +64-2m. and +70-:6m., ME=466-2m. and -+88-Tm.
Balboa Heights PN = +19m.25s., LN = +47+4m., MN = +59-0m. Record
given as 8d. La Paz PR,N = +23m.33s., SN = +31m.38s.,, SR,N=
+34m.51s., SR,E = +36m.9s., and many other phases. La Quiaca PE =
+49m.21s.,, PN = +48m.51s.,, MN = +94-6m. (iglfe Town M =86-Tm.
Andalgala ME = +98-6m., PN = +48m.9s. ilar PN = +56m.33s.
Chacarita P = +39m.27s.,, M = +102-4m.

This shock was followed by a number of others, most of which were recorded
only at Mizusawa and Ootomari, with others prokably at Mizusawa alone.
But that on Sept. 7d. 20h. 26m. 0s. is confirmed by Zi-ka-wei. P = +6m.8s.,
M= +26-9m., and Osaka P = +4m.35s.,, M= +9-3m. The two on Septem-
ber 8 and one on September 14d. 17h. are given separately.

For the others the times for T, in Column 1 below are simply those of Mizusawa
P less 2m.54s., as it occurs in the record for the main shock at 7d.17h.156m.51s.
They are thus affected by the errors of the Mizusawa P. In the second column
they have been converted into decimals of a day, and in the third they have
been compared with an integral number of multiples (M given in the 4th
column) of 21-0014 min. =-0145843 days from the date of the main shock, as
1ihis s1);){3;‘10diclty has been elsewhere suggested (Geop. Sup. to M.N. R.A.S.,

p. .

The days in October (Oct. 10 and 14) are numbered 40 and 44, as though they
formed part of September, though after so long an interval they may not
belong to the series.

Mizusawa. Ootomari.

T,in Sept. T,in days. Resid. (M.) P. S. P. L. M.
d. h. m, s. m. 8. m. 8. m. 8. m. m.
7 17 15 51 7-7194 00 0 2 54 4 54 2 13 3-8 59
7 20 26 7-8514 + 7 9 2 54 4 58 2 20 3-8 46
8 0 930 8-0066 —45 20 2 44 424 (2 56) (45) (65°7)
8 5 40 30 8-2365 +66 35 2 31 4 12 1 50 39 50
8 8 30 42 8:3546 —85 44 2 54 4 38 2 27 _ -
8 10 38 8-4431 —55 50 2 54 4 33 219 _ —
8 11 35 54 8:4833 +55 52 2 54 4 31 2 11 —_— =
8 20 18 37 8-8458 +34 71 2 54 4 32 2 6 _ -
9 11 17 36 9-4701 + 6 120 2 54 429 2 43 —_— -
9 14 20 14 9-5972 —36 129 2 54 o« — 2 6 —_— —
11 2 27 11-1021 -9 232 2 54 — 2 51 50 —
11 5 57 40 11-2484 -9 242 2 54 4 32 2 11 41 44
12 13 15 18 12-5521 +53 331 2 54 4 30 2 11 —_— -
13 5 59 22 13-2496 +27 379 2 54 4 26 2 22 36 —
14 17 4 45 14-7113 se%mmtely computed.

22 12 58 13 22-5403 +32 1016 54 4 42 2 18 —_— -
22 13 48 36 22-5754 —54 1019 % gi i 33 2 ‘l}g 39 45

40 17 54 29 407458 +75 2264 2
44 1 29 55 440625 —10 2492 2 54 4 45 156

The residuals of Column 3 do not show any appreciable clustering about zero,
or indeed about any other value. These aftershocks are apparently mnofl
controlled by the 21min. period. But Dr. Jeans has made a suggestion of a
different, kind in his paper on the Propagation of Earthquake Waves (Proc.
R.S.A., Vol. 102, 1923, p. 554). He finds in addition to the L waves several
other series of surface waves; two important sets of which complete the
circuit of the globe in t, =125-8 min. =-087361 days, and t; =222-0 min. =
15417 days, and he suggests that the returns of these to the epicentre after
a number of multiples, mt, +nt, may cause the repeated shocks. Combina-
tions of early multiples are made in the following table :

t\ts 0 - 1 2 3 4 5
0 -0000 1542 -3083 4625 -6167 7708
1 0874 2416 3957 -5499 7041 8582
2 1747 -3289 -4830 6372 791 9455
3 2621 -4163 5704 7248 878 1-0329
4 3404 -5036 6577 8119 -9 1-1202
5 4368 -5910 7451 8993 10535  1-2076
6 5242 -6784 8325 9867 11409  1-2950
7 6115 7657 10740  1-2282  1-3823
8 6989 8531 10072 11614  1-3156  1-4697
9 7862 9404  1-0945  1-2487  1-4020  1-5570
10 -8736  1-0278 11819  1-3381  1-4903  1-6444
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The table has been extended perhaps further than necessary in order to make
sure that nothing has been overlooked. Now, on subtracting the date of the
main shock (which we take to be that of Sept. 7d. 17h., since nothing from
the neighbourhood of this epicentre is recorded previously for some days at
any rate) from those which follow, we get differences

1320, -2872, 5271, -6352, -7237, -7639, 1-1264.

Of these we have
-5271 =6t, +-0029
+6352 =2t, + 3t, —-0020
-7237 =3t, + 3t, —-0009 (a)
7639 =Tt, + t,—-0018
1:1264 =4t, +5t, 0062

But there is nothing in the table to fit the first two differences +1320 and -2872,
1t is however noteworthy that the differences of these from one another and
from the next shock do occur in the table, viz. : .

-2872—-1320 =-1552 =t, +-0010.
5271 — 2872 =-2399 =t; +t, —-0016.

Therefore, if we count from the second shock as starting-point, the differences
are all expressible as multiples of t, and t; ;. and this continues to hold beyond
the third shock, since

6352 — 1320 =-5032 =4t, + t,—-0004
7237 —+1320 =+5917 =5t, + t,+-:0007 (b)
7639 — 1320 =-6319 =2t; +3t, — 0053

But we have already seen in (a) that
6352 =2t, +3t, —-0020, etc.

Substituting this in (b) we see that
-1320 = —2t; +2t,— 0016,

2872 = —2t, +3t, —-0006
5271 = —t, +4t, — 0022

In other words, if we shifted the origin of time back to a moment 2t, before the
first recorded shock, we could express the times of all the following shocks
in the form mt, +nt,. The new origin would be at

Sept. 7-7194 —-1747 =Sept. 7-5447 =Sept. 7d. 13h. 4m. 15s.

About this time La Paz records a shock eP =13h.2m.11s., S? =13h.6m.38s.,
i=13h.8m.37s., i=13h.9m.12s., L =13h.10m.0s., M=13h.11m.0s. La Paz
is 136° from the epicentre under discussion. It is conceivable that some-
thing hagpened near the anticentre (44° from La Pez) which ultimately set
up the above series of shocks at the epicentre. If so the true S at La Paz
must be one or other of the records marked i. They would give

S —P =6m. 26s. A =42°-3 Te=12h. 53m. 58s.
or S—P=Tm. 1s. A =48°-2 T,=12h. 53m. 16s.

But this is not early enough for the effect to reach the present epicentre by
13h.4m.158. The available interval is only 10min. or 11min., whereas the
shortest time of transmission through the earth is 21min. We conclude that
nothing is actually on record which would justify us in dating from 13h.4m.
rather than from the time of the first recorded shock (17h.15m.); and for
the present we must leave unexplained the fact that the first three terms of
t:h(:1 serizez} can only be expressed in the form mt, +nt, if we admit values -1
and —2 for m.

and hence

Returning now to the later shocks we may arrive quickly 'a,t suggestions for
their representation by use of the relations

2t, —ty = +-0205, 4t,—Tt, =+ 0051
and by studying the differences between consecutive recorded shocks.

Date. Dift.

‘8458
9-4701  +6243 =2t; +3t, — 0129 =4t, +-0076.
9-5972  +1271 =t, —-0271 =2t, —2t, —-0066.
11-1021 1-5049 =10t, +4t, + 0146 =19t, —t; —-0008.
11- +1463 =t,—-0079.
12-5521 1-3047 =6‘:; + 5ty +.-0097 =22, —4t, —-0006.
13-2496 6975 =8t, —-0014.
14-7113 1-4617 =8t, +5t, — 0080 =15t +t,—-0029.
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‘We thus have (adopting the earlier origin),
8-8458 =7-5447 + 6t 1+ 5t3+-0062
9-4701= ,, +15t,+ 4t;—-0016
9-5972= ,, +20t,+ 2t;—-0029
111021 = ,, +39%,+ t,—-0037

11-2484 = ,, +23t,+11t;—-0013
12-5521= ,, +45t,+ Tt,—-0029
132496 = ,, +60t,+ 3ty+-0008
147113 = ,, +75t;+ 4t,—-0021
But the later multiples could be expressed in alternative forms without large

residuals. us
23t, +11t; —-0018 =30t, + 7t, +-0033,

since we can add 7t, —4t,+-0051 =0 to any of the expressions, and it seems
doubtful whether we can identify the correct multiples with our present
knowledge. The evidence is, however, distinctly favourable te. Dr. Jeans’s

suggestion.
‘We may append the times of possible repetitions, recorded at Mizusawa only.
Date. In days. h
d.h. m. s.

Sept. 7 20 48 54 7-8673

., 792219 58 79305 = 1+ 2t;—-0099
! ,» 810 17 50 8-4291 = ,, + 3t;+ 4ts+-005
Y 910 646 94214 = . 2t; + 11t + -0061

5 9 11 47 41 94914 s F1Tt,+ 3ty —-0009

We can refer them to the date of the first recorded shock by subtracting 2t,,
and it is noteworthy that one of the above would then have a coefficient —1
for t,, though its large residual makes it doubtful whether it belongs to the
series. There is, however, another way of representing this term, if we may
use the interval (t, +t,)/2 =m, as suggested in the note to Aug. 11, viz. :

7-9305 =7-5447 +3t, + m + -0029
=7-7194 + t,+m+ 0029

—s0 that if we use m we need not go behind the first shock. - The question
arises whether the use of m would obviate this necessity in other cases ;
but the answer seems to be in the negative, for we have to explain the first
difference -1320, which differs from m (=-:1208) by +-0108, too large a quan-
tity for an admissible residual. For the present we must be content to leave
the difficulties stated. It is perhaps worth remarking that the perplexing
difference <1320 =3t,/2, but it does not seem that this can help us.

Sept. 7d. 20h. 26m. 0s. See note above. Recorded at Mizusawa, Ootomari,
Osaka, and Zi-ka-wei. '

Sept. 7d. 23h. 31m. 51s. Epicentre 12°:0N. 95°-0E. (as on 1918 Jan. 18).

A=-—:085 B=+-974, C=+208; D =+-996, E = +-087;
G=—-018, H=+207, K=—'978.

(The absence of records from Indian and even Japanese stations suggésts that

this epicentre may be wrongly identifled from the scanty material).

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

° o m. 8. 8. m. s. 8. m. m.
Tajhoku 28-2 - 62 — — e 11 28 +25 —_— —
Tokyo 467 50 e5 4 —221 —_ — — —_
Vienna 73-5 316 el12 9 +30 —_ — — —_
Zagreb 73-9 314 e12 27 +46 —_ —  44-1 —
Graz 741 314 e12 9 +26 — — — —
Rocca di Papa 76-3 310 e12 53 +56 — — —  14-2
De Bilt 805 320 e12 17 — 5 e22 8 —21 e 431 455
Uccle 811 320 e12 15 —11 — — —  49-1
Paris 82-6 318 — — e 22 51 — 2 461 546
Kew 83-8 321 — — — — — 531
Eskdalemuir 84-7 323 —_— — — — 1 —
Bidston 85-1 322 40 51 L 44 39 L (40-8) 904

Adgla)oxial records: De Bilt eLN = +42-1m., MN = +52-8m. Paris MN =
-1m. .

Sept. 7d. Records also at 12h. (Lawrence), 13h. and 14h. (La Paz), 17h. (Rocca
di Papa), 18h. (Osaka and Rocca di Papa), 19h. (Osaka, Tokyo, Rocca
di Papa (2), and Zagreb), 20h. (Rocca di Papa, Zi-ka-wei, Tokyo (3),
Mizusawa, Osaka (2), and Zagreb), ZIhﬁamﬁ, Rocca di Papa, an
Mizusawe (3) ), 22h. (Mizusawa), 23h. (Mizusawa (2)).
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1918. Sept. 8d. Oh. 9m. 30s. Repetition from the epicentre of
7d. 17h., 46°-5N. 1561°-4E.

A=—-604, B=+330, C=+-725; D=+-479, E=4878;
G=—-637, H= +-347, K= —'688. .

g g
Station and -_g Oftg;r. g
Component. S |Focus A 2 P. 0-0 S 0-0. L. M
| <

o o o M. 8 8. M. 8 8. M. M.
Ootomari 0. 00 59 | 285 2 56 +85 — — 45 57
Mizusawa 0. | +04] 105 | 229 2 43 4 24 -28 — —
Tokyo 0. +06| 139 | 228 3 4 +11 6 23 +3 — —
Osaka 0. +09| 168 | 231 4 N +21 — — 81 92
Kobe 0. +09] 170 | 232 3 44 -32 (7 20) -18 73 12-3
Zi-ka-wei — | +18| 276 | 247 | e6 32 +10| ell 3 -21 — 176
Manila W. | +25| 408 | 229 — — — e 255 —
Honolulu M. +30| 47-9 | 104 16 18 ?S 22 54 ? 266 | 315
Victoria M. +34| 546 54 — — — — — 40°6
Kodaikanal M. +38| 716 | 265 25 36 | PSR, — — — —
Colombo M. +3-8| 723 | 261 45 30 L — — (45°5) | 495
De Bilt — | +39| 773 | 340 12 (30)| . + 4| 22 (30) - 7| e365 | 47°0
Graz W. | +40| 788 |331 |el2 44 +9 22 54 -1 — —

Uccle — | 4+40f 789 | 340 [ e 12 36 + 1] e22 54 - 2| e455 51
Kew M. +4:0f 790 | 342 — — — — — 575
Hohenheim — | +40] 792 | 336 i12 42 + 5 22 58?7 -1 — —
Toronto M. |[+40| 793 | 35 .- — — — | e40'3 | 550
Zagreb W. [+40]| 797 {330 | e12 48 + 8 22 30 -36 435 —
Moncalieri S. +4°1| 831 | 335 — — 10 45 ? 20°6 54-6
Harvard B.O.| +4'1| 835 30 — — 36 36 ? e 470 52:3
Rocca di Papa Ag. | +41| 844 1330 e12 43 —-25|e23 8 —-50 | e494 580
Barcelona — | +42| 879 {337 — — — — | e446 | 605
Coimbra — | +42| 91'5 1 345 | e18 30 | ?PR, —_ — | e490 —
Algiers B.M.| +4-2| 920 | 333 — — — — 465 | 60°5
San Fernando N.| — | +42| 947 | 342 57 30 ?L — — (57'5) | 625
B | — |+42] 947 | 342 56 30 | ?L — — | (56'5) | 655
La Paz Bi. | — |1357 | 61| 20 10 | [+39] - — 675 | 689

Additional records: Mizusawa PN = +2m.45s. Kobe MN = 410-8m.
Zi-ka-wei MN = +15-0m. Victoria gives P or Li? = 4-2m.26s. De Bilt
eLN = +37-5m., MN = 450-0m. Toronto iL = +52-4m., L=+67-1m.
Moncalieri records eP? at Oh.8m.24s. Rocca di Papa records eP as
0h.12m.13s. and eS8 as 0h.22m.38s. It has been assumed above that these
are mistakes for 22m. and 32m. respectively. La Paz PR; = +23m.11s.
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1918. Sept. 8d. 5h. 40m. 30s. Epicentre 46°5N. 151°4E. -
(as at 7d. 17h. and 8d. Oh.).

, But this repetition agpea.rs to have a focus of roughly the normal depth. See
further note at end.

(5%

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

~N

= <
o o M. 8. 8. M. S. 8. M. M.
Qotomari 0. 59 | 285 1 50 +19 — — 39 50
Mizusawa 0. | 105|209 23| -6] @ 2| -4 40 —
Tokyo 0. 139 | 228 4 18 +53 7 26 +80 — —
Osaka 0. 168 | 231 2 16 | —106 6 6 —-87 61 817
Kobe 0. 17°0 | 232 4 9 + 4 — — 10-3 12
Zi-ka-wei — 276 | 247 | e6 2| - 2| el0 44 -8 — 19'5
anila Ww. 408 | 229| e9 52 | ?PR, — — - —
Honolulu M. 479 1104 | e8 30 [ -23 15 12 -41 242 270
Victoria M. 54'6 54 22 30 | ?8R, — — 340 41-0
Kodaikanal M. 71°6 | 265 50 30 ?L — — (50°5) —
Edinburgh M. 75'4 | 348 22 0 ?8 (22 0 +30 — 815
Eskdalemuir G. 759 | 345 21 56 ?8 (21 58) +20 405 —
De Bilt — 77-3 | 342 12 (16)| +13 22 12 420 | e4l1'5 466
Vienna — 77'3 | 331 i12 14 +11 — — —_ —
Bidston M.S.| 777 | 345 21 18 ?8 (21 18) -39 e 50-2
Uccle — 789 | 340 | e12 12 0| e22 12 + 1| ed445 475
Kew M. 79:0 | 342 — — — — 535
Hohenheim —_ 792 | 336 | i12 26 +12 | 23 32?7 +78 — —
ttawa — 792 | 32 — — |e31 0 °? — —
Toronto M. 793 | 35 — — — 332 478
Zagreb w. 79:7 | 330 | e12 30 +13 22 30 +10 43'5 -
Riverview — 80-3 | 180 - — — — e 452 516
Paris — 809 | 340 — —_ e22 50 +16 45'5 490
Moncalieri 8. 831 (33 |el2 39 + 2 23 6 + 8 326 —
Harvard B.O.| 835 | 30 — — — — 461 —
Rocca di Ppapa | Ag. | 844 | 330 [ e12 24 20 — — — | 559
Melbourne M. 845 | 185 | e 22 30 ?8 (22 30) —44 - 565
Helwan M. |.864 | 311 23 30 7?8 |(e23 30) -4 — 565
Barcelona — 87-9 | 337 — — — — 422 | 523
Coimbra — 915 | 345 — — | ©26 10?7| 4101 | e490 —
Rio Tinto M. 934 | 343 50 30 ?L — — (50°5) | 57°5
L.a Paz Bi. | 1357 | 61 |e22 39 | ?PR, 35 45?7 — 686 807

' Additional records: Ootomari MN = +6-3m. Mizusawa LE = +4-0m.
Osaka MN = +11-6m. Kobe MN = +11:3m. Zi-ka-wei MN = +19-3m.
De Bilt eLN = +43-5m., MN =51-8m., T, =5h.40m.(48s.). Bidston S =
+28-8m, =SR,? Graz (A =178°:8), ’f‘, =5h.40m.30s. Uccle T, =
5h.40m.36s. Ottawa eN = +27m.30s. Toronto eL =45-0m. and 47-4m.
Ri\_'g}dgw MN = +47-6m. Moncalieri T, =5h.40m.40s. Harvard LE
= -5m.

As above remarked, the epicentre of Sept. 7d. 17h. seems to suit this earthquake,
but without the supposition of a high focus. The difference between the two
cases can be clearly indicated by a direct comparison of the records at such
stations as are well represented in both lists. The excess of the residuals
(P and S) for September 7d. 17h. over those for Sept. 8d. 5h. are as below,
in the 4th and 5th columns. )

8 A Equiv.  Theory.

A Az, P. S. P. S.

o ° 8. 8. © ° °
Ootomari 59 285 +23 — +1-5 —_ +0-0
Mizusawa 10-5 229 +23 +42 +1-5 +16 +0-4
Kobe 17-0 232 +18 — +1-5 —_ +0-9
., Zi-ka-wei 276 247 + 9 +30 +0-9 +1-7 +1-8
Honolulu 479 104 +39 +57 +5-8 +4-8 +3-0
De Bilt 77-3 342 + 9 +35 +15 +3-1 +39
e 789 340 +21 +40 +3-6 +3-5 +4-0
b 79-7 330 + 9 (—25) 415 (+3:0) +4-0
Paris 809 340 — 426 — +2-3 +4-0
Moncalieri 831 335 +16 +44 +2-8 +4-1 +4-1
Rocca di Papa 844 330 +35 — +6-1 — +4-1
Melbourne 84-5 185 — +27 — +2-4 —
La Paz 135-7 61 -—166 —263 — —_ —
an = —  —  — #3717 ¥29 +36
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It is clear from inspection of the 5th and 6th columns that the residuals in 8 are
in general latger than those in P, in about the usual ratio 1-8 to 1-:0. The S
difference —25s. for Zagreb may be taken as +35s., with an error of one
minute. The case of La Paz Wlﬁ be reterred to. presently.

In the 7th and 8th columns the differences in time for P and S are converted
into differences of A by use of the tables for the appropriate A, and it will
be seen that, though there are considerable accidental errors, still (a) the S
residuals are sensibly equal to the P residuals; (b) both P and 8 tend to
increase with A, though not so markedly as they should according to the
theoretical values reproduced in the last column from the Sept. 7 results.
As regards La Paz it seems clear that quite different phenomena were re-
oorded on the two occasions on Sept. 7d., probably [P] and [S1, on Sept. 8d.5h.
perhaps PR, and SR;.

Sept. 8d. 8h. 30m. 42s.
10h. 38m. 9s. Repetitions from the epicentre of Sept. 7d.17h.15m.,
%(l)lﬁ %gm g%s. 46°-5N. 151°-4E. See note to that earthquake.

. 18m. 37s.

Sept. 8d. Records also at Oh. (Balboa Heights and Mizusawa (2)), 1h. (Zagreb

and Mizusawa (2) ), 2h. (Manila, De Bilt, and Mizusawa), sh. (Barcelona

and Mizusawa (3) ), 4h. (Osaka and Mizusawa), 6h. (Mizusawa (3) ), Th.

(Mizusawa and Tokyo), 9h. (Mizusawa), 10h., (Mizusawa 2)),

11h. (Helwan, De Bilt, Mizusawa, and Zi-ka-wel), 12h. (De Bilt, Zagreb,

Edinburgh, Rio Tinto, Honolulu, and Mizusawa), 13h. (Manila, Osaka,

Mizusawa, and San Fernando), 14h. (La Paz), 17h. (Mizusawa), 18h.

(Helwan), 21h. (De Bilt and Helwank 22h. (Batavia, Victoria, Manila,
Zi-ka-wei, and Helwan), 23h. (Eskdalemuir, De Bilt, and Mizusawa).

Sept. 9d. 11h. 17m. 36s. } F\g-ther‘repetitions from 46°-5N. 151°-4E., the
picentre of Sept. 7d. 17h. See note to that
14h. 20m. 14s. ecarthquake.

Sept. 9d.(VReoords at Oh. (Victoria), 4h. and 6h. (Mizusawa), 8h. (La Paz), 12h.

ictoria, La Paz, San Fernando, Manila, Helwan, and Riverview),
14h. (Rivc;rview, Manila, and Batavia), 15h. (Helwan), 21h. (Manila and
Mizusawa).

Sept. 10d. Records at Oh. (San Fernando), 3h. (Athens and Mizusawa), 10h.
(Lick and Berkeley), 13h. (Mizusawa), 14h. (Helwan), 15h. (Mizusawa
and Manila), 16h. (La Paz and Monte Cassino), 18h.” (Mizusawa), 21h.
(Manila), 23h. (Monte Cassino (2) ).

Sept. 11d7.d2li.7 ltf7m. 6s. Repetition from 46°-5N. 151°-4E. See note to Sept.

Sept. 11d. 3h. 47m. 9s. Epicentre 36°-8N. 114°-3W. (as on 1918 Sept. 4d.).

A=—-330, B=—730, C=+-599; D=-—-911, E=+-412;
"G =-—-246, H=—-546, K= —-801.

A Az P. O0-C. S. 0-C. L. M.
° ° m. 8. 8. m. 8. 8. m. m.

Tucson 53 147 el 22 0 (e211) —14 e22 35 N
Berkele 6-4 280 —_ —_ _ — €39 —
Ann Arbor 241 67 — — — — 164 —_
Georgetown 292 74 — —_ —_ — e17°0 —
W&shl.n%ton 292 74 — — — — 0165 - —
Cheltenham 294 75 16 55 L — — §16-9) 20-8
Harvard N. 334 68 el7 197 L — — (17-3%) —
E. 334 68 el1l8 50% tL — — 1989 —
Stonyhurst | 721 35 ° — — — — — 48-8

Additional records : Tueson gives MN = +2-8m. Ann Arbor LE = +16-8m.,
LN =+15-2m. and +16-6m. Cheltenham PN = +16m.49s. Harvard
a].’!:‘-h-il-‘llSijS.? LN?=+19-8m., LE = +19-9m. Ottawa gives 4h.5m.

.17m.
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1918. Sept. 11d. 4h. 6m. 5s. Epicentre 6°-5N. 126°-0E.

A=—584, B=+-804, C=+-113; D=+4-809, E=+-588;
G=—-066, H=+-092, K = —994.
On 1918 Feb. 7d. 5h. 20m. an epicentre 6°-5N. 127°-0E. was adopted with focal

depth +-025 below normal. ~Direct comga.rison of the observations support
this hypothesis of difference in focal depth.

S =

Station and 5 E
-Component. § A | E P. 0-C S 0-C.| L M

~N

= <
o o M. 8. s. M. S 8 M. M.
Manila W. 95 1330 e2 34 +11 — — 56 64
Taihoku 0. 190 | 347 | e4 3| -26 8 7 | +5| 114 | 119
Batavia w. 229 1237 i5 14| — 2| i9 20 -3 — 99
Zika-wei — | 250|351 53| +1| e9 57 | — 6 — 160
Misusawa O. 354 21 6 17 —-60 — — —_ —
Perth M. 396 | 494 10 23 ? 13 54 -6 180 —
Adelaide M. 429 [ 166 | 14 40 | ?8 (14 40) | - 7| (213) —
Colombo M. "45:9 | 273 14 25 ?S (14 25) —62 — —_
Riverview — 468 | 151 | e8 46 el5 41 + 3| e248 297
Sydney M. 469 | 151 19 13 | ?8R, 24 55 ?L (24°9) —
Melbourne M. 47-7 | 160 — — 15 55 + 5 20°1 309
Kodaikanal M. 482 | 278 | 18 49 ? — — — —
Bombay O.E.| 532 | 289 |e 9 24 | — 3 — — — —
Mauritius M. 71-9 |.246 20 49 7?8 (20 49) 0 — —
Honolulu M. 747 | 69|61l 43 -4 21 43 +21 399 489
Helwan M. 90-8 | 300 | 14 55 | 495 — — — -
Zagreb . W. | .990 (318 |el4 1. —4|(e17 54) |?PR,| 529 | 649
Rocea di Papa Ag. | 1026 | 315 | e18 10 | ?PR, — - — 187
De Bilt B | — | 1029 | 327 |(e18 37)| PR, — — | 533 | 577
N. | — | 1029 | 327 — — — — | 537 | 545
Uccle — | 1040 | 326 — — o B e 52'9 569
Moncalieri S. 1046 | 320 | e17 567/ PPR,| 26 21 | —17| 420 | o0
Edinburgh M. | 1050 333 | 23 55 — — — 714
Eskdalemuir G. | 1054 333 |e18 50 | ?PR,| e29 28 ? 474 605
Stonyhurst M. | 1059 | 331 — — — — — 451
Kew - M. |1061 | 328 | — — — — Z | 79
Bidston M.S.| 1064 |331| 29 25| 2 38 55 ? — | 605
Shide — | 1071 | 328 | — — — - 555 | 717
Barcelona — | 1099 | 319 — — — — | e591 633
Coimbra — (1174 | 322 | e 61 407 ?L — — 664 —
San Fernando e. | — | 118:0 | 318 66 55 | ?L — — (66'9) | 709
) ~. | — | 1180 | 318 58 55 | ?L — — (58'9) | 719
Ottawa — | 1247 | 18 — — — — e 579 —
La Paz Bi 1629 | 127 | 20 23 | [+13] — — — —

Additional records : Manila gives MN = +6-9m. Zi-ka-wei PMN =

+5m.47s., PME = +6m.6s., SME = +10m.14s.,, SMN = 4-10m.17s., MN =
+17-2m. Adelaide gives P at 3h.20m.45s., S at 3h.27m.20s. It is
agsumed that P is S and S is L, and both are 1h. wrong. Riverview PR,
=+10m.43s., PS=+416m.0s., eSR, =-+19m.98. and +19m.23s., gal}f =
+-20m.218., M, = +31m.49s. Zagreb MNW = +59-9m. Moncalieri
MN = +57-Tm. Stonyhurst M = +29-9m. Ottawa LE = +70-9m., etc.

Sept. 11d. 5h. 56m. 578. Repetition from 46°-5N. 151°-4E. See note to
Sept. 7d. 17h.

Sept. 11d. Records also at Oh. (Mizusawa), 1h. (Mizusawa (2) ), 2h. (Mizusawa),
3h. (Moncalieri, Helwan, Edinburgh, and Adelaide), 5h. (Stonyhurst),
6h. (Ootomari, De Bilt, Manila, and Moncalieri), 10h. (Riverview, Apia,
and Uccle), 11h. (Edinburgh and Helwan), 12h. (Helwan), 16h. (Rocca
di Pa.ﬁa,), 20h. (Rocca di Papa, Helwan, Athens (2), and De Bilt),
21h. (Helwan, Rocca di Paps, De Bilt, and Athens (3) ), 22h. (Athens).
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Sept. 12d. 9h. 38m. 30s. Epicentre 39°-5N. 72°-0E.

A=+234, B=+-734, C=+'636; D=+-951, E=—'309;
G=+-197, H= 4605, K=—"T72.

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

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

Simla 94 152 e2 24 + 2 —_ —_ — —
Dehra Dun 10-3 150 230 — 4 — _— —_ —_—
Bombay 20-6 178 443 — 5 — — — —
Calcutta E. 219 136 5 0 — 4 9 0 -3 _ —
N. 219 136 5 6 + 2 9 6 + 3 —_ —_

Colombo 333 166 12 30 S (1230) + 1 — —
Helwan 345 267 9 30 i — — — —_
Vienna 401 301 e9 0 ?!PR, — — —_ —
Graz 409 300 9 3 PR, 14 48 +28 — —
Zagreb 409 298 e8 31 +29 — — — —
Rocea di Papa 442 293 eT 27 —60 (15 24%) +19 15-42 —_
e Bilt 465 309 — — 116 13 +38 14205 —
Moncalieri 466 299 1541 S (15 41) + 5 200 —
Manila -49-4 106 €16 30 ?S (e16 30) +19 — —
Edinburgh 504 315 21 3Q ¢ — — (21-5) 372
Eskdalemuir 506 315 —_ — i17T 11 +45 — —
Shide 509 308 — — — — 220 —
Bidston 510 312 824 —49 17 18 +47 — 311

Rocea di Papa gives maxima between P and S, ME = +9-2m., MN = +11-5m.
Moncalieri iS? = 4-18m.26s. =SR,?.

1918. Sept. 12d. 13h. 15m. 20s.  Epicentre 46°5N. 151°-4E.
(as on Sept. 7d. 17h.).
A=—-604, B=+-330, C=+-725; D= +-479, E=+-878;
' G =—-637T, H=+-347, K= —-688.
When a direct comparison is made between the records for this earthquake and
those for Sept. 7d. 17h. the agreement is fairly consistent. Hence, though the

material is scanty a focal height of 0-030 above the normal has been assumed
as for Sept..7d. 17h.

N Corr
Station and .
Component. th)%; . A | Az P. 0-C S. 0-C. L. M

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

Ootomari 00 59 | 285 2 9 +38 — — 33 46
Mizusawa E. | +04| 105 | 229 2 52| +9 — — 45 —
N. | +04| 105 | 229 2 58 +15 — — 45 —

Zi-ka-wei +18| 276 | 247 — — — — e 104 17-6
Taihoku +2:1| 3200 | 238 | el2 45 ?8 (12 45) + 3 187 20°1
Honolulu +30| 479 | 104 16 10 ?8 (16 10) -20 268 293
Victoria +34| 546 | 54 — — | = — — 362
Colomho +38| 723 | 261 42 40| ?L — — (42'7) —
Edinburgh +39| 754 | 348 21 40 ?8 (21 40) -35 — 477
Eskdalemuir +39| 759 | 345 — — — — 407 -
Vienna +39| 773 | 331 — — — — | e427 —
De Bilt +39| 1773 | 340 o — | e22 (40) | + 3| e487 —
Bidston +40| 777 | 345 23 28 ?8 (23 28) +45 —_ 51-2
Graz +40| 788 331 el2 28 -1 — — -— —
Uccle +40| 789 | 340 — — — — | e447 537
Kew +40| 790 | 342 - — — — — 597
Zagreb +4:0| 797 {330 | el12 39| -1 22 52 —14 447 507
Riverview +40| 803 | 180 _ — — — © 401 50.8
Paris +40| 809 | 340 — — — — | e487 512
Moncalieri +4-1! 831 335 - — e2 5§ ? 439 50-1
Rocca di Papa +41| 844 330 — — | e32 58 ? 47-9 504
Melbourne +41| 845 185 — — — — 42'9 560
Helwan +4'1| 869 | 311 24 40 ?8 (24 40) +21 — —
Barcelona +4:2| 87-9 | 337 - — —_ — e 490 54-0
Coimbra +42| 915 | 345| 55 0| ?°L - — 567 -

Additional records: Ootomari MN = +3-6m. Taihoku &= -+416m.13s.
Bid_ls_t&n2s = +28m.58s. =SR,?. Zagreb eNW = +12m.45s. Paris MN
= -2m.
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Sept. 12d. 18h. 3m. 0s. Epicentre 55°-0N. 160°-0W. (as on 1917 June 22d.).

A=—:539, B=—-196, C=+-819; =—-342, E= +-940;
G =—-770, H=—-280, K =—'574.

A Az P. 0O0-C. - S. 0—-C. L. M.

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

Sitka N 138 71 e324 4+ 1 (5 6) —57 5-1 6-9
E. 138 - 71 €330 + 7 (e5 4) —59 eb5°1 6-8

Victoria 23-4 90 515 — — —_ 77 9-2
Honolulu 337 177 e 12 42 S (12 42) + 6 14-4 154
St. Louis 482 79 — — —_ — e 225 —_
Ottawa N. 514 63 e22 0 ISR, — — ©24-3 —
‘Washington 553 70 — — e21 0 SR, 262 —
Edinburgh 67-5 14 26 0 ISR, — _ —_— T -

Adaditional records : St. Louis L = 4+82-0m. and +99-1m.

Sept. 12d.-18h. 25m. 45s. Epicentre 43°-4N. 72°-0W. (as on 1918 Aug. 21d. 4h.).

A =+225, B=~—691, C=+687; =—-951, E=—-309;
G=+4-212, H=—-653, K= —-727.

A Az P. o -cC. S. 0-C. L. M.
B ° m. s. s. m. 8. 8. m. m.
Ithaca 356 255 e0 51 — 4 — — e28° —
Toronto 54 275 —_ — (e233) + 5 e26 3-0
Cheltenham N. 59 220 —_ —_ —_ — e4-0 47
E. 59 220 e —_ —_ — e44 5-2
San_Fernando 496 T4 — — — 24-2 28-2
De Bilt 50-1 51 — —_— (e 19 45) ?SRl e19-8 321
Mizusawa 92:2 . 335 — 57-6 —
Additional records : Ithaca gives eLN = +1-9m. Toronto eL = +0-6m. and
eL? = +43-3m. San Fernando PN =12h.13m.0s. (some error’l), MN =
+27-2m. De Bilt MN = +20-1m. Mizusawa E/W = +59-1m.

Sept. 12d. Records also at 1h. (San Fernando) 2h (Athens and Mizusawa), 6h.
(At ens), 7h. (Athens and Zagreb), 1 (Athens), 13h. (Zagreb), 14h.
( and Mizusawa (2)) 15h. (Athens), 16h. (Zi-ka-wei), 17h.
(Athens (2) ), 20h. (Helwan), 22h. (De Bilt).

Sept. 13d. 6h. 54m. 12s. 1
7h. 7m. 40s. 1 | Epicentre 21°-:0N. 120°-0E.
7Th. 50m. 18s. 11 (as on 1917 Feb. 17 and Aug. 14).
11h. 3m. 15s. Iv -
A =—-467, B=+-808, C= +-358; D=+-866, E=+-500;
G=—-179, H=+-310, K= —-934.
g g
Station and = =
Component. § A £ P 0-C 8 0o-C L M
N
= <
‘ o o M. S. s. M. S s. M. M.
1 Taihoku 0. 43 19 1 14| +7 (1 85) -3 19 —
11 O. 43 19 0 57 -10 (1 41) -17 17 —
jass 0. 43 19 1 12| +5 2 3 + 5 20 —
v 0. 43 19 1 10 + 3 (1 59; + 1 20 —
1 Manila Ww. 64 | 171 el 32 -8 — 36 —
i Ww. 64 | 171 el 50| +12 — - — —
11 W, 64 |171| el 34 -4 - — 3-8 52
v W. 64 | 171 el 35 -3 — - 36 —
1 Zi-ka-wei — 10-3 7 — — — — e52 e
11 , — 10-3 7 — —- — — -- 76
1 - 103 7 — — — — e56 80
v — 10-3 7] e2 47 +13 — — — 68
1 Mizusawa 0. 256 | 40 5 28| -16 — — — —
hass 0. 256 | 40 5 24 -20 — — — —
1 Batavia w. 3011 1207| e6 48| +19 — — — —
hess W. 30-1 | 207 5 42 —47 — — — —

Continued on next page.
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S <
Station and g 5
Component. '§ A | E P 0—C S 0—C L M
g < |

o o M. S. s. M. S 8. M M.
1 Colombo M. 414 | 256 9 20| ?PR, — — — —
111 M. 41-4 | 256 25 42| ?L — — (25°7) —
v M. 414 | 256 24 45| °L — — (24-8) —
1v Riverview — 62:3 | 151 — — — — 330 —
11 Mauritius M. 73:3 | 240 44 28| ?L — — (44-4) —
11 Helwan M. 787 | 298 30 20| ?L - — (30-3) —
v M. 787 | 298 33 45| ?L — — (33'8) —
1 De Bilt — 877 | 326 — — e22 (37) —~72 | e483 501
11 : - 87-7 | 328 — — — — e 483 498
jiis —_ 87-7 | 326 — — — — e 483 500
v ’ — 87'7 | 326 - — — — | ed74 501
1v Rocca di Papa | Ag. | 882 | 315 — — — — | e56'8 656
1v Uccle — 887 | 325 — — — — 0488 518
1 Edinburgh M. 89'5 | 332 22 48 ?S (22 48) -81 — €63
v M. 895 | 332 38 45| ?L - — (38+8) | 52'8
1 Eskdalemuir | G. 898 | 332 — — - — 458 —
v G. 898 | 332 — — — — 438 —
11 Stonyhurst M. 90-4 | 330 — — - — 546
hoss M. 90-4 | 330 — — — — — 54-6
11 Kew M. 90-7 | 328 56 20| ?L —_ — (56°3) —
1v Paris — 908 | 324 — — — — e 498 578
1 Bidston M.S.| 909 | 330 40 24| ?°L b= — (40-4) | 478
v M.S.| 909 | 330 24 57 ?8 (24 57) +34 — 550
11 Shide — 91-7 | 327 — — — — 419 -
pise — 91-7 | 327 — — — — 54'8 —
v — 91-7 | 327 — — — — 474 —
11 Coimbra — | 1022 | 322 — — — — e 581 —

Additional records : Manila 111 MN = +4-8m. Zi-ka-wei 11 MN = +9-1m.,
11 MN = +8-8m., 1v MN = +6-6m. De Bilt 1 MN = +50-2m., 11 MN =
+49-9m., 111 MN = +49-9m. Uccle gives Th.56m. to 8h.11m. and 8h.39m.
to 8h.51m. Paris gives eL from 7h.44m. to 8h.0m.

Sept. 13d. 9h. 7m. 358. Epicentre 40°-3N. 139°-5E.

A=—-580, B=+-495 C=+-64T; D=+:649, E= +'760;
G=—-492, H=+-420, K= —'763.

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

o ° m. 8. . m. 8. 8. m. m.

Mizusawa 1-7 133 028 + 2 0 47 -1 — —

Tokyo 4.7 178 044 -—29 113 —56 1-4 16

Osaka 6-5 212 159 +20 — — 34 4-6

Kobe 6-6 213 140 -1 — — 30 34

Qotomari 6-8 19 2 24 +40 — — 40 —

Zi-ka-wei 172 244 e4 T 0 —_ —_ —_ —

De Bilt E. 796 333 — — — — e434 485

N. 796 333(12 14) — 3 el2 14 P o444 452

Additional records : Mizusawa gives SN0= +49s. Tokyo MN = +1-5m.,
= a

ME = +3:0m., M;N=-+2-3m saka MN = +4-0m. Kobe M

., &o.
= +2-6m. Zi-ka-wei PME = +4m.13s.

Sept. 13d. Records also at Oh. (San Fernando and Mizusawa), 1h. (De Bilt),
9h. (Kodaikanal), 3h. (Athens), 4h. (Mizusawa (2)), 6h. (De BIilt), 9h.
(Mizasawa), 10h. (Athens), 13h. (Athens and Mizusawa), 15h. (Mizusawa
and Tokyo), 16h. (Taihoku (2) ), 18h. (Mizusawa), 23h. (San Fernando).
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1918. Sept. 14d. 17h. 4m. 45s. Epicentre 45°0N. 152°1E.

A=—-625, B=+-331, C=+4-707; D =+-468, E=+-884;
G =—+625, H= +-331, K= —-707.

Direct comparison indicates that this is not a mere repetition of either Sept.
7d. 17h. or Sept. 8d. 5h.

S g

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

N

5 =
o o M. S. s. M. 8 E M. M.
Ootomari 0. 6'7 | 294 1 58 +16 — —_ 35 43
Mizusawa 0. 100 | 238 2 32 + 2 4 11 -18 — —_
Tokyo w. 132 {236 | e3 42 +26 | (e5 42) -1 e57 —
Osaka 0. 16-4 | 237 3 5 —52 (8 53) -11 69 13-4
Kobe 0. 165 1237 e4 O 1 — — 99 12:3
Zi-ka-wei — 276 | 251 5 54 -10 10 30 -22 —_ 15'9
Taihoku 0. 31'7 | 241 — —_ ell 30 | -33 18-3 19'4
. Manila Ww. 402 [ 231 | e8 3 + 6 13 57 -13 152 157
Honolulu M. 470 (103 | e8 51 + 4 15 39 -2 262 29'8
Victoria M. 551 | 54 16 32 ?8 (18 32) -50 32:3 401
Batavia w. 65-2 | 231 — — — — - 21-2
Apia W. 67-3 | 142 | i20 28 ?8 (20 28) +34 — 21-2
Bombay O.E.| 693 |276| 20 4| ?S 20 4) | —14 — 42-6
Colombo M. 72:7 | 262 21 15 ?8 (21 15) +17 — 48-8
Lemberg B.O.| 7570 [328|e13 51 ? — — | e42'6 | 466
Edinburgh M. 77°0 | 346 | 18 15 ? — — — 488
De Bilt N | — 788 | 340 12 26 +14 22 12 + 2 363 52'5
E.| — 78'8 | 340 — — 22 16 + 8 - 446
Stonyhurst M. 788 | 345 — — — — — 512
Riverview S - 789 {181 [el12 33?7 +21| e22 13?| + 2| €330 | 412
Sydney M. | 789 [181| 21 51| ?8 | (21 51) | -20 = —
Bidston M.S.| 793 | 345 15 45 | ?PR, 22 21 + 6 — 53-8
Ann Arbor B. 795 39 10 45 -91 21 33 —45 402 —
Ottawa — 802 | 32| 12 23| + 3 22 27 + 2| e368 —
Toronto M. 802 | 35616 39 | ?PR,| e21 21 —64 373 51-2
Tecle — 80°2 | 340 [ e12 21 +1]|e22 21 - 4 443 453

Kew M. 80-7 | 343 — —_ — — — 50-2 .

Zagreb Ww. 812 (331 |el2 25| — 1| i22 33 — 4| (0433) | 543
Shide — 81-6 | 344 22 44 ?8 (22 44) + 2 426 654
Ithaca B.O.| 825 el7 15 | ?PR,| 22 32 —-20| e411 —
Paris — 8256 1340 |1 i12 35 | 4 2| 122 47| - 5 432 | 471
Pola w. 828 (332 |e2 18| 7?8 |(e23 163 +21 | e450 475
Melbourne M. 830 | 186 — — (23 15 +18 232 234
- Harvard B.O.| 845 | 31 — — | e3 39 ? e 46'8 —
Moncalieri S. 847 | 336 12 40 -6 24 1 +45 42-2 49-9
Athens N. | M. 850 | 322 12 43 -5 23 2 -17 — 53-9
E | M. 850 | 322 | e12 48 0 — — e 378 554
‘Washington Mar.| 851 36 12 51 + 2 23 11 -9 46-2 —
Georgetown — 851 | 36 |el2 55 + 6 23 24 + 4 47-2 —
Rocca di Papa Ag. 86°0 [ 331 | i12 50 -3 23 10 —20 | e466 56-8
Helwan M. 878 | 312 14 33 +89 — — — 62'8
Barcelona - 895 | 338 — — 123 58 -1 34-2 488
Tortosa — 90'5 | 339 | 23 42 ?8 23 42) | -37 462 592
Coimbra — 931 (345 | e20 5 ? 30 55 | PSR, 461 553
Algiers B.M.| 936 | 334 — — | e2 57 —56 512 | 637
Rio Tinto M. 950 | 343 26 15 ?S (26 15) +69 — 59-2
San Fernando — 963 | 343 — — — — 522 552
Mauritius M. 1069 | 258 55 15 ?L - — (55°2) | 594
La Paz Bi. | 1359 | 63 19 36 | [+ 4] —_ — 658 676

For Notes see mext page.
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Notes T0 SEPT. 14d. 17Th. 4m. 458.
Additional records : Ootoma.ri gives MN = +6-4m. Mizusawa PN =

+2m.35 s Osaka MN = +10-9m. Kobe MN = +12-4m. Zi-ka-wei
MN = +15-9m. Manila MN = +1 3 . Honolulu ',[’.—17h 5m.2s.
Victoria S = +20m. 58s., probably L. tavia gives e =17h.5m. Edin-
burg’h records P as 11h. De Bilt T,,-—17h (5m.23s.). Epwentre 44°-TN.
153°-6 Riverview MN = +40-Tm, Ottawa L = +39- 2m., +50-2m.,
&ec., =17h.5m.1s. Toronto el = +43- 2m., L =+50-2m. Uccle

T, =l7h.5m.6s-. Zagreb iP = 4+12m.37s. and +12m.45s., eS = +22m 28s.,
T»=17h.5m.58. Also eP=17h.44m.42s. Pola eS = +33-4m N =
455-2m. Harvard L +50-0m., +54-1m., +60-1m., and -+65-0m.
Monca,lien MN = +54-8 Athens T,=17h.5m.7s. Georgetown LE
= +50-Tm. Cmmbra PR;N?=+21m.15s.,, LN =+49-0m., MN=
+61 2m San Fernando MN = +58-8m. Mauritius PN = +59m.27s.
), MN = +63-4m. La Paz PR, = +23m.44s. Andalgala and
%mllettl record P at 18h.23m.36s. and 18h.16m.48s. respectively, which may
r to this earthquake, with an error of 1h. But the fit even then is not
good and these observations have been relega.ted to the final note.

Sept. 14d. Records also at 1h. (Taihoku), 4h. and 9h. (Mizusawa), 18h.
(Cipolletti, Andalgala, and Cape Town), 19h. (Mizusawa), 21h. (Athens),
23h. (Edinburgh).

Sept. 15d. 16h. 41m. 6s. Epicentre 34°-5N. 10°-0W. (as on 1915 July 11d.).

A~-+ ‘812, B=—'143, C =+ 566 ; D=-—'174, E=—-985;
G = 14558, H——098 K =—-824.

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

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

San Fernando 37 56 1 6 + 8 — — — —

Coimbra 59 12 124 -7 2 22 —-19 —_— 26

“De Bilt 20 7 27 — — — — €105 11-2
Zagreb 2:7 52 e7 13 ? —_ — —_ 9-2

Coimbra gives MN =1s. less than ME, T,=16h.41m.17s. De Bilt MN =
+10-8m. San Fernando and De Bilt both suggest epicentre 36°-ON.
11°-0W., which would perhaps give a better result than the old epicentre
a.dopted above.

Sept. 15d. Records also a,t Oh. (San Fernando), 2h. (Zi-ka-wei), 3h. (Taihoku),
4h. (Edinburgh), 6h. (Manila and Victoria), 7h (Osa. a and Zi-ka-wei),

9h. (Edinburgh and Athens), 10h. (Zagre ), (Zi-ka-wei (2) and
T&ihcz]z{}lk;:}h §La, Paz), 18h. (Honolulu, De Bilt Zi -ka-wei, and Manila),
-ka-wei

Sept. 16d. 5h. 55m. 458. Epicentre 21°-0N. 120°-0E. (as on 1918 Sept. 13d.).

A=—-467, B=+-808, C=+-358; D = +-866, E= +-500 ;
G =—-179, H= +-310, K = —934.

A Az, P, 0-—C. L. M.

° ° m. 8. 8. m. m.
Taihoku 4-3 19 120 +13 2-1 —
Manila E 64 171 e1 31 -1 3-1 49
Colombo 414 256 25 15 L (25-2) —
Kodaikanal 42-3 263 27 9 L (27-2) —
De Bilt 87-7 326 — — 482 573
Edinburgh 89-5 332 5115 L £51'2) 55-8
Bidston 909 330 53 27 L 53:4) 606

Additional records: Manila gives MN = +3-5m. De Bilt gives MN =
+57-2m,
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Sept. 16d. 13h. 4m. 0s. Epicentre 48°-58. 162°-5E.

A=-—-632, B=+-199, C=—'749; D=+4:301, E=+-959;
G=+-714, H=—-225, K = —-663.

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

° ° m. s. 8. m. s. 8. m. m.

Melbourne 166 304 (3 54) — 6 3 54 P 7-3 9-8
Riverview 17-0 326 i4 5 ef7 20 + 2 e86 9-1
Sydney 17-0 326 3 54?7 —11 — — — —
Adelaide 22-3 299 — — (9 35) +24 96 12-7
Honolulu 782 37 e22 0 S (22 0) — 2 417 456
La Paz 101-0 131 56 23 L — — £56‘4) 79-2
Victoria 116-1 45 57 497 L — — (57-8?) 686
Toronto 1380 74 — — — — 672 7145
Helwan 1387 260 76 0 L — —  (76-0) —
Ottawa . 1411 74 — — — — e69-0 —
Athens 1486 269 e 76 49 L — — (e 76-8) 770
Rocca di Papa 157-8 264 e 50 39 ? —_ — e 542 —
157-8 264 — — — — e96-0 99-5

Moncalieri 162-5 268 — — —_ —e 101-2 —
De Bilt 165-2 293 — — — — e87-0 102-9
San Fernando 1654 219 32 0 ? — —  (93-0) —
Paris 166-8 279 — — — — e98-0 1065
Eskdalemuir 1689 313 — — — —  88-0 —
Stonyhurst, 169-2 305 e 91 18 ? e94 30 ? e99:0 104-2
Coimbra 169-5 221 — — — — e 980 —
Bidston 1697 304 86 18 L 99 12 ?t (86-3) 1076
Additional records: Riverview gives iS=+7m.38s.,, MN = +9-4m., MZ =
+10-2m., T,=13h.3m.55s., Epicentre 47°-5S. 165°-0E. La Paz L=

+78-2m. Toronto L =+69-3m., and eL=+72-Tm. Ottawa L =
+75-0m. and 81-0m. Athens L = +76-9m. De Bilt MN = +90-4m.
l!;lpicle(ntre 47°-58. 165°-0KE. San Fernando gives L as the P of another
shock.

Sept. 16d. Records also at Oh. (Mizusawa (2) and San Fernando), 2h. (Taihoku
and Zi-ka-wei), 4h. (Mizusawa), 5h. and 10h. (Athens), 14h. (Athéns and
Rocca.b)di Papa), 15h. (Cipolletti), 17h. (La Paz), 20h. (Zi-ka-wei and
Zagreb).

Sept. 17d. Records at Oh. (San Fernando), 1h. (Zagreb), 2h. (Zagreb, Rocca di
Papa, Uccle, and Zurich), 5h. (Denver), 10h. (Athens and Ho. oto), 13h.
(Kew and Manila), 14h. (La Paz), 19h. (Batavia), 22h. (Balboa Heights).

Sept. 18d. 22h. 18m. 35s. Epicentre 21°-0N. 120°-0E. (as on 1918 Sept. 16d.).
A =—-467, B= 1810, C= +-358.

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

o m. 8. 8. m. s. 8. m. m.
Taihoku 4-3 17 0 (152 -—6 1-8 —
Manila 64 e131 —7 — — 31 36
Zi-ka-wei 10-3 243 + 9 —_ — —_ -—
De Bilt 87-7 — — — — e48-4 50-0
Edinburgh 89-5 50 25 L — —  (50-4) —
La Paz 171-1 e 52 31 ? — —_ — —

Sept. 18d. Records also at 2h. (San Fernando and Rocoa di Papa), Th. (Rocea di
Papa), 18h. (Taihoku (2) ), 19h. (Helwan), 20h. (Mizusawa).

Sept. 19d. Records at 2h. (San Fernando, Manila (2), Riverview, and Batavia),
19h. (Batavia), 20h. (Riverview, Helwan, and Perth), 22h. (San Fer-
nando and Mizusawa), 23h. (Taihoku).

Sept. 20d. Records at 1h. (Monte Cassino), 2h. (Zi-ka-wei and Monte Cassino),
iill&iz(Manﬂ;a.), 4h. (Zi-ka-wei, Monte Cassino, and Mizusawa), 22h.
usawa,).

Sept. 21d. Records at Oh. (San Fernando), 2h. (Monte Cassino , 13h. (Batavia),
15h. (Tokyo), 18h. (San Fernando). )
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1918, Sept. 22d. 9h. 54m. 558. Epicentre 0°5N. 100°-0E.

(as on 1915 April 3d.).
A=—-174, B=4-985 C=+009; D=+-985 E=+4"-174;
G=-—-002, H=+-009, K =—1-000.
This determination would generally be improved if a slight depth of focus were

assumed, say 0-015. But as La Paz near the anticentre gives a positive
residual for [P] the evidence is not sufficiently conclusive.

< g
Station and g 5
Component. § A | B P 0-C 8 0-C L M
E <
N M. 8 s. M. § s M M.

Batavia W. 95 | 134 i2 12| -1 4 30?7 +14 — 61
Colombo M. 21-2 | 289 (5 29)| +34 9 5 +17 91 142
Kodaikanal M. 24°5 | 295 10 29 ?S (10 29) +35 141 161
Calcutta E. | O.E.| 247 | 333 5 41| + 6 10 11 +14 — —

N. | O.E.| 247 | 333 5 47| +12 10 17 +20 — —
Manila Ww. 250 | 55| e5 41 3 (10 5) + 2 10-1 —
Tailroku 0. 321 39 8 7|?PR, 11 54 -16 166 196
Bombay O.E.| 324 | 308 6 40 | —12 — — — —
Perth M. 357 | 158 11 29 ? — — —_ —
Zi-ka-wei — 368 | 31 7 2| -3 13 21 0 — 236
Simla O.E.| 375 | 327 — — | el3 29 -2 — 21-8
Mauritius N. | M. 461 | 240 14 29 ?S (14 29) —60 2107 235

E. | M. 461 | 240 14 53 ?8 (14 53) -36 209 234
Osaka 0. 475 | 40 8 45| — 6 — — — 11-6
Mizusawa E. | O. 538 | 39 9 3| + 4 17 14 + 8 — —
Melbourne M. 564 | 140 — — 17 29 —-10 30°5 32'9
Sydney M. 590 | 131 17 47 ?8 (17 47) —24 — —
Riverview — 590 | 131 e9 53 —12 | i17 51 -20 269 345
Helwan M. 71-3 | 301 11 47 | +22 — — — 445
Lemberg B.O.| 806 | 320 e8 23| —240 21 59 =31 — 228
Cape Town M. 833 | 236 22 35 ?8 (22 35) -25 (40-1) | 45°1
Vienna — 854 (319 | 613 5| +15 23 35 +12 — e
Zagreb W. 855 | 316 | 112 47| — 4 — — — 234
Pompeii E. | O.A.| 863 |311| i12 31| -24 — — — —
Pola . Ww. 869 | 315 | 022 59 ?8 ((e22 59) —41 | e233 236
Rocca di Papa Ag. 87-7 | 312 | 112 58| — 7 23 35?| 14| . — —
Moncalieri S. 91-3 | 315 — — i24 9 —18 504 —
De Bilt N.| — 92'6 | 321 — — | i24 (28) | -13 551 562

E. | — 92'6 | 321 — — — — 581 61-0
Algiers B.M.| 953 | 309 = — | e2 2 —87 — 586
Edinburgh M. 97°0 | 328 65 5| ?L — — (65°1) | 681
Honolulu M. 1009 | 69 24 53 ?S (24 53) -n 59-1 689
San Fernando e. | — | 1026 | 308 81 5| ?L — — (61-1) |- 831
Victoria M. 1193 | 31 63 56| ?L 66 54 ? (63:9) | 77-2
Ottawa — | 1349 | 355 | e18 35| [—-55]| e34 23 ? 721 —
Toronto . 1369 | 359 — — — = e 837 84-8
‘Washington Mar.| 1405 [ 356 | e19 25 [— 15 22 35?|?PR, | e801
La Paz i 1602 | 215 20 16 | [+ 8 — — 76'1 798

Additional records : Batavia gives Ty =9h. 54m.18s. Colombo records P a:
S and S as L. Zi-ka-wei PMN = +7m.27s., PME = +7m.31s., eS=
+13m.15s., MN = +24-1m. Mizusawa SN = 4+17m.6s., T,=9h.55m.7s.
Riverview iS = +-17m.54s., MN = +31-6m., T, =9h.54m.54s. Cape Town
records Sas Pand Lias S. Victoria L = +72-8m. Ottawa i= +22m.58s.
(?PRy). Toronto L at +39-:8m. and +57-9m,
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. 48m. 36s. s at Osaka, Mizusawa,

Sept. 22d. 12h. 58m. 13s. } Repotitions from 465N, 151°4E. = See note to
13h Octomari, and Zi-ka-wel.

Sept. 22d. Records also at 2h. (San Fernando), 9h. (Manila), 13h. (Mizusawa,
eb, and Rocca di Papa), 14h. (Mizusawa, Zagreb, Rocca di Papa,
Stonyhurst, Rio Tinto, and De Bilt), 17h. (Mizusawa), 19h. (Colombo),

20h. (Mizusawa).

Sept. 23d. 2h. 13m. 20s. Epicentre 36°-0N. 28°-0K. (as on 1918 Mar. 17d.).

A=+:T14, B= 4380, C=+-588; D= +1-470, E=—-883;
G =+-519, H= +276, K = —-8089. '

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

° ° m. s 8. m. 8 8. m. m.
Athens 39 302 i1 2 + 1 — — il1-6 2-0
Helwan 67 15 3 34 — —  (3-6) —
Pompeii 116 298 254 +1 —_ — —_ —
Rocca di Papa  13-2 301 110 —_ — — 2-1
Z: b 13-3 321 320 + 3 — — — 77
Pola ‘1349 314 o546 S (e5 46) —20 e7-0 8-1
Stonyhurst 276 320 —_ —_ — — —  18-2

Zagreb eMNW = +7-4m. Rocca seems to record another more local shock.

Sept. 23d. Records also at 1h. (Manila), 3h. gZagreb) 12h. (La Paz and Mizu-
sawa), 13h. (Helwan), 17h. (Apia), 20h. (Mizusa.wa), 21h. (Helwan),
22h. (San Fernando). N

Sept. 24d. Oh. 3m. 8s. Epicentre 24°-0N. 121°-0K. (as on 1916 Nov. 144d.).

A=—+470, B=+783, C=+-407; D=+-857, E=+-515:
G=—-210, H=+-349, K = —-914. .

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

° ° m. 8. S, m. s. 8. m. m.
Taihoku 11 24 0 17 0 —_ — 0-7 —
Hokoto 15 251 —_ —_ 0 40 - 2 0-9 11
Zi-ka-wei 7-2 3 — — — — e4'9 —
Manila 94 180 —_ — o412 -1 — —
De Bilt 85-6 326 — — —_ — €469 47-6
Edinburgh 86-8 332 48 22 L - — — (48-4) 509
Eskdalemuir 87-5 332 —_ —_ — — 459 —
Stonyhurst 88-2 330 — —_ — — — 524

De Bilt gives MN = +47-4m.

Sept. 24d(.T Eem))rds also at 4h. (Tokyo), 6h. (Manila), 8h. and 9h. (Athens), 18h.
: okyo).

~

Sept. 25d. 9h. 52m. 20s. Epicentre 16°-0S. 168°-0K. (as on 1917 Nov. 29d.).

A=—940, B=+-200, C=—-276; D=+-208, E=+978;
G =+-270, H=—-057, K = —-961.

: A Az P. O0-C. S. 0-C. L. M.
o o m. s. 8. m. s. 8. m. m.

Riverview 234 210 e520 ~ 1 9 26 -7 e11-1 16-7
Melbourne 29-8 218 —_— — 11 16 —-15 146 177
Honolulu 501 43 e 16 40 8 (16 40) +20 257 307
San Fernando 1589 347 63 40 tL —_ —  (63°7) —_

Riverview gives also S = +9m.20s. and MN = +16-2m.
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Sept. 25d. Records also at 4h. (San Fernando), 9h. (Mizusawa, o, and
Osaka), 11h. (Helwan), 13h. (Rio Tinto), 17h. (Mizusawa), éon (Helwan).

Sept. 26d. Oh. 16m. 25s. Epicentre 46°-0N. 9°-0E. (as on 1917 Dec. 9d.).
A =+-686, B=+-109, C=+-719.

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

° m. 8. 8. m. 8 8. m. m.

Milan 0-6 0 52 +43 —— — — 14
Zurich E. 14 i0 26 + 5 i0 42 + 3 —_ 0-7
v. 14 026 + 5 0 43 + 4 — 10

Paris 5-2 e220 1S (e220) -— 2 3-3 —_
Uccle 57 el 23 — 5 —_ — e29 —
Zagreb 59 i130 —1 2 20 —-21 —_— 2-5

Adft)iitxonf; records : Zurich gives MN = +0-8m.,, MV = +1-0m. Neuchatel -

S=+1m. 18s., T.. =0h 16m.33s. Paris iS = +3m 5s. Zagreb
eP=+1m. 24s., MNW ="+2-6m.

Sept. 26d. Records also at 11h. (La Paz), 13h. and 17h. (Pompeii), 23h. (La Paz).

Sept. 27d. Records & Mizusa,wa), 1h. (San Femando), 2)1 (Helwan and
Edinburgh), Bh (Lic ), 5h. (Nagasaki, Helwan l}:e , Algiers, and
De Bilt), 9h.' (Monte Cassino), 11h. (Tathoku), 12 (Tortosa), 15h. (De

Bilt), 22h. (San Fernando).

Sept. 28d. 10h. 19m. 30s. o o
v 10h. 19m. 305 11 At 26°08.80°-0W. (as on 1917 Feb. 15, 16, 21).
A=+156, B=—886, C=—438; D=—-985, E=—-174;
G=—-076, H=+431, K = —899.

The South American stations (except La Paz) use Cordoba time, 4h. 16m. 48
. W. of Greenwich. If for some reason they have in this case used sta.nd
time (4h. Om. 08. W.) the two shocks might coalesce into one.

ﬁw
am

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

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

11 Andalgala 12-3 101 3 40 +37 12 52 ? — 16-3
11 La aca 136 77 — —_ — — — 4-5
1 La 14-5 52 326 — 8 6 21 + 1 79 8-5
11 Cipolletti 16-4 145 4 4 + 1 6 22 —42 — 7-9
1 Victoria 839 333 37 0 L —_ — (37-0) 399
1 Honolulu 89-2 294 — — —_— — 377 420
1 Rio Tinto 93-8 49 50 30 L —_— —  (50-5) 58-0
. 1 Algiers 100-1 54 — —_— —_ — 485 51-5
1 Edinburgh 104-3 34 6 30 2 — —_ — 515
1 Moncalieri 106-6 48 e51 1 ? —_ — 538 —_
1 Helwan 1202 68 28 30 ¥S (28 '30) —-21 — —

11 La Quiaca gives MN = +4-0m.

Sept, 28d Records also at 4h. (Denver), 11h. (Kodaikanal), 16h. (Moncalieri),
h. (San Fernando).
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1918. S8ept. 28d. 12h. 7m. 5s. Epicentre 35°2N. 34°-7TE.

A=+-672, B= 1465, C=1+576; D=+569, E=—-822;
G =+-474, H=+328, K= —817.

.. o =

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

3 E
o o M. S. s. M. 8 s M. M
Helwan M. 60 | 209 1 43| +11 — — — 81
Athens M. 92 | 201 2 28| + 9 4 20 +12 50 76
Lemberg B.O.| 166 33| e4 72 + 7 7 25 +16 — 10-8
Pompeii O.A.| 168 | 295 3 45| -17 eb £6 -17 104 —
Monte Cassino ‘&; 17°5 | 298 4 1 0 — — — 48
Zagreb . 17-7 | 312 i4 22 + 9 i7 48 +15 e89 106
Rocea di Papa {i? 184 | 298 i4 30| +8 i8 .3 +14.| ell'4 152
Pola . 185 | 308 | e4 16| — 7 el 49 -2 e98 13:7
Milan Ag. 21-9 | 306 5 11| +17 — — — 11-9
Moncalieri S. 22'7 | 304 5 16| + 3 i9 38 +19 12-9 181
Zurich — 229 |310 e5 17| + 1 33 +10 - —_
Marseilles Ma. 240 | 299 i5 37| + 9 i9 52 + 8 179 —
Algiers B.M.| 255 | 283 5 42| -1 10 22 +9 124 23:9
Barcelona — | 261 | 294 5 49 0 10 30 + 6 — 20°9
De Bilt — 269 | 318 5 57 0 10 37 -2 129 154
Uccle — 269 | 315 5 53| — 4 10 32 - 7] e139 196
Paris = 272 | 310 | e5 65| — 5| i10 33 -12 (- 139 18+4
Kew M. 29'7 | 314 10 55| ?8 (10 55) | -34 22-9
Shide — 30-1 | 310 6 23| — 86 11 53 +17 179 215
Stonyhurst M. 31-8 | 315 7 25| +40 12. 49 +44 — 255
Bidston M.S.| 320 | 315 6 5| + 8 12 1 -1 — 204
" Fskdalemuir G. 328 | 320 6 47| - 8 12 5 —16 159 18'5
San Fernando — 329 | 282 6 55| — 1| (11 25) —57 114 319
Dyce M.8.| 330 | 323 6 36| —20 11 55 —29 17'8 28:2
Edinburgh | M. 330 | 321 6 45| —11 — - — 24'6
Rio Tinto M. 330 | 288 5 55| —61 — — — 309
Coimbra B | — 34:2 | 292 7 3| -4 12 36 | -7 209 266
N.| — 34-2 | 292 7 19| 412 — — 157 24'6
Cork — 34:8 | 312 12 55| ?8 (12 55) | + 3 — 254
Simla O.E.| .355 | 85 12 13 ?8 (12 13) —50 185 191
Bombay .| O.E.[ 374 | 109 710| -23 — - — - |234
Kodaikanal M. 462 | 112 19 49 | PSR, — — 288 | 318
Colombo M. 50°1 | 118 15 28| 78 (15 25) —55 — 362
Mauritius N. | M. 595 | 156 | 25 43| ?L — — (25'7) | 336
: B | M. 595 | 156 18 13 ?S| (18 13) -4 — 327
Zi-ka-wei — 70:2 | 65|°e22 35| ? — _ - 418
Cape Town M. 707 | 194 28 55 ? 36 55 ? 399 419
Ottawa — 77:8 | 319 12 12| + 6 22 8 +10 | €359 | —
Osaka 0. 783 | 56 10 35 ? 22 - 4 43-1
‘Manila w. 787 | 80| el12 31| +20| (22 0) -8 22°0 -22-4
Batavia Ww. 792 | 106 | e11- 55 | —19 —_ — ed459 | 24-9
Ithaca B.O.| 802 | 317 —_ — — — | 'e393 —_—
Toronto M. 81:0 | 320 — — 23 77| -+32 370 504
Georgetown E. | — 82:7 | 314 | el11 54 | -—40 22 54 0 — —
N. | — 827 | 314 | ell 54| -—40 22 58 +4| . = —
Washington Mar,| 827 | 314 (e 12 50)} +168 12 .50 ?P..| €399 —
Ann Arbor N. | W. 84-2 | 320 12 37 — 6 21 55 -175 3497 229
E. | W. 84-2 | 320 12 25| -18 21 55 -175 — 228
Victoria M. 942 | 348 — — — — | €450 59'8
Perth M. 1014 | 122 — — — — 489 —
La Paz Bi. | 1097 | 265| e19 2| ?PR, 29 39°? — 559 587
Melbourne M. 125-2 | 116 — — — — 694 74-4

Riverview — | 128:6 | 110 | e57 317 ? —. — . 681. | 748

Sydney M. | 1286|110 — — 66 7 | ?L.| (661)" —

Additional records: Athens gives MN = +7-4m. Zagreb iS = +7Tm.52s.,
=+13-5m. Pola _MN = +11-6m. Moncalieri MN = +15-8m.
Zurich i=+5m.33s. De Bilt MN = +15-6m., T,=12h.7m.9s. Uccle
SR, = +12m.43s. Paris MN = +16-3m. San Fernando MN = +29-4m.
Coimbra T, =12h.Tm.9s. Simla S = +14m.55s. All these records are
given for 13h. Ottawa L = +47-9m., T,=12h.7Tm.19s. Osaka MN =
+42-1m. Manila S = +18m.7s. (YPR,), MN = 422-1m. Batavia el
=+45-9m., L= +50-9m. Toronto e = +27m.558.,, eL = +47-2m., and
+49-8m. ‘Washington e? = +11m.55s. Ann Arbor gives, with the
Bosch instrument, PE =12m.13s. Victoria el. =43-3m., and +50-0m.
?ua,zPe,z_’_aﬁds 3:1' note *“ Probably 5 secs. in error.”’ Riverview MN = +72-4m.
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apa, Zagreb, and Athens),

Sept. 29d. Records also at Oh. (Tokyo, Roceca di P
d La Paz), 23h. (San Fernando).

12h. (Taihoku), 14h. (Zurich an

Sept. 30d. 7h. 28m. 5s. Epicentre 35°-0N. 24°-0E. (as on 1913 Sept. 30d.).

A=+'748, B=+4-333, C=+574; D =+-407, E=—-914;
G=+-524, H=+-233, K=—-819.

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

B ° m. s. 8. m. 8. 8. . m. m.

Athens 29 356 1042 — 3 — — 1-0 1-2
Pompeii 94 310 e224 + 2 e4 16 + 3 — —
Rocca di Papa 111 311 e2 47 + 1 4 55¢ — 2 —_— 5-6
Zagreb Nw. 125 332 e253 —13 1i5 38 + 6 16-5 7-9
N.E. 125 332 e2 58 — 8 — — — 7-4

Pola 125 325 e 0 55 ? — — — —
Moncalieri 159 314 e4 41?7 +50 8 167 +83 11-1 —
De Bilt 217 328 — — e855 — 4 ell6 126

Additional records: Athens gives m = +46s. Rocca di Papa e = +2m.24s.
Zagreb iMNE? = +6m.50s., MNE = +6-9m.

1918. S8ept. 30d. 13h. 34m. 20s. Epicentre 51°-0N. 179°-5W.

A=—-629, B=—-005, C=+'T77; D=-—:009, E=+1-000;
G=—7T77, H=—-007, K= —-629.

g £
Station and ] 5
Component. § A | E P 0-C S 0-C L M

N

= -
o o M. S. 8. M. S s. M. M.
Honolulu M. 341 | 142| e7 52 +46 12 18 —26 137 147
Victoria M. | 36| 73| (7 18)| - 5| (10 10) | —174 | (151) | (31'3)
Osaka 0. 361 | 262 7 16 -1 — — — 180
Berkeley — 417 | 86 |el7 40 ? — — — —
Zi-ka-wei — 47-2 | 270 9 4 +168 16 10 +26 — —
Manila w. 597 | 259 | e17 24 ?S 17 24) —55: 197 —
St. Louis w. 606 65 12 40 | +144 18 22?| -9 222 338
Toronto M. 62-8 53 100 40?7 + 9| e19 22 +2 | e?77 42-2
Ottawa — 63-4 50 10 30 -4 18 50 —18 292 -
Ithaca B.O.| 652 | 52 |e10 30 -16 18 47 —40 346 -
Northfield B.O.| 658 | 49 — — e 386 —_
‘Washington Mar.| 675 | 56| 10 25 | —36 19 3 —53 407 —
Georgetown — 675 | 58 — — | e33 23 ?L 373 —
Cheltenham ~. | B.O.| 677 | 56 | e 38 ? — 406 416
Harvard B.O.| 678 | 50| (10 39)| —24 — — 340 —
Edinburgh M. 730 3| 12 +64 — — —
Eskdalemuir G. 73:6 3 11 45 + 5 21 10 + 1 356 -
Bidston M.8.| 755 11 58| + 6 20 48 —46 — 304
De Bilt — 768 | 357 | 11 (59)| -1 21 (54) | + 7| e36 | 405
Kew M. 775 0 - —_ — — = 558
Uccle — 781 | 358 — — | e?2l 40 —-21| e396 508

Shide M.S.| 783 1 — - 23 .10 +66 397 — .

Paris — 802 | 359 — — [ e22 40 +15 426 | 506
Zagreb Ww. 822 | 350 | e 12 50 +19| e 22 48 0 436 496
Moncalieri 8. 83-8 | 355 12 47 + 6 22 55 -12 356 483
Batavia w. 84:6 | 257 — — | e22 40 —35 — —
Rocca di Papa Ag. 866 | 351 13 52 +55 23 52 +15 455 600
Coimbra — 88-4 7]|eld3 12 + 5 23 30 —26 431 —
Riverview — 887 | 204 | e13 5 - 4] i2 37 —-23 | e438 49-2
Algiers B.M.| 92-2 | 358 — | e23 .51 —46 — 26-2
San Fernando — 92-4 5| 40 40 | ?L - — (40°7) 547
Helwan M. 94-7 | 334 — — 24 .40 —-23 — —_
La Paz Bi. | 116-2 84 19 44 | PR, — 718 748
Cape Town M. |158'5 | 316 | 84 10 | ?PL 93 .40 ?L (84-2) | 977

For Noles see next page.
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NoTeS TO SEPT. 30d. 13h. 34m. 20s.

Victoria gves P =13h.31m.33s.,, S =13h.34m.30s., L =13h.39m.25s., M=
13h.55m.39s., A =1710, which probably refers to an earlier shock, though no
other observatory (except possibly Harvard) seems to record it. An attempt
is madein the text to reconcile the readings by assuming an error of 10min.,
but without much success. Osaka gives MN = +18-3m. Toronto L =
+56-5m, Ottawa L = +37-6m., &c. Ithaca PE = +8m.50s. ‘Wash-
ington L= +435-Tm. Georgetown LN = +37-5m. Ann_Arbor =

61°-6) gives 14h. to 14h.30m. Harvard gives P as SE, with =
+10m.3%., eLN = +31 ‘0m., LE=+34-6m., LE = +39:8m., A =10155,
misreading “the shock as a very ' distant one. Eskdalemuir PR, =

+14m.5%., SR, = +26m.0s. De Bilt NSR, = +27m.10s., m = +27m.30s.,
MN = +i8-2m, T, =13h.34m.22s., Epicentre 51°-6N. 176°-2W. . Mon-
calieri MN = +46-5m., ME as printed would be -+28-3m. Riverview
e! = +1Im.34s, =PR,? PS=+24m.8s., MN = +45-'1m., T,=13h.34m.51s.
San Femando, the M is given at 19h. instead of 14h.

Sept. 30d. 16h. 8m. 458. Epicentre 46°-5N. 151°-4E. (as on 1918 Sept. 8d. 5h.).

This seems to be a repetition of Sept. 8d. 5h., with focus at normal depth,
rather than of Sept. 7d. 17h., with high focus. Direct comparison of the
observations favours this view, .

A Az P. 0-cC. S. 0—-C. L. M.

o ° m. s. 8. m. s, 8. m. m.

Ootomari 5-9 285 152 421 — — 36 —
- Mizusaws 10-5 - 229 2,29 — 8 434 -9 —_. —_
saka 16-8 231 4 13 +11 —_ — — 134
Zi-ka-wei 276 247 e5 54 —10 . — -— —_ —_
Honolulu 47-9 104 1533 IS (15 33) —20 260 29-3
Eskdalemuir 759 345 — — — — 413 —
e Bilt E  77-3 340 — — e22 1 + 9 e433 453
N 773 340 — — — — e423 526

Hohenh¢im 79-2. 336 i12 7 -7 — —_ — —_—
b 79-7 330 e12 17 0 e2216? — 4 453 —
Paris. 80-9 340 —_ — — — e453 —_
Moncalieri 831 335 e41 2 1L — — 479 —
Rocca diPapa 844 330 12 397 — 5 23 97 - 3 — 257
Cape Town 142-5 273 45 15 SR, —_ — —_ —

Additional records: Mizusawa NS = +3m.3s. Osake MN = +15-0m.
%Imi-b5 SONE&: +12m.7s. Rocca di Papa i= +25m.3s., eL = +35-8m.,
= m., &e.

1918. Sept. 30d. 17h. 51m. 35s. Epicentre 24°-0S. 171°-6E.
A=-:904, B=+133, C=—-407; . D= +-146, E = 4989 ;
G=+4-402, H=—-059, K =—-914.
The epicentric residuals suggest an increase of T, by about- 10sec., in which case

the anticentric residuals become distinctly negative and suggest a focus
rather deeper than usual.

]

¢ =

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

N N

: | <
o o M. S 8. M. 8 s. M. M.
Apia W. 187 60 4 26 +1 (7 53) -2 e79 94
Sydney. M 20-3 | 236 4 55| +10 37 + 8 10-2 10-9
Riverview - 204 | 236 i4 48| + 2 8 28 - 4 98 10-3
Melbourne M. 266 (232 6 7 +13 (10 25) -8 104 15-8
Adelaide M. 30°7 | 242 8 22 -13 11 27 -19 159 18+4
Perth - M. 494 | 248 8 55 - 8 15. 54 -17 269 325
. Honolulu M 541 36 17 ?8 a7 7 -3 275 339
Manila W. 628 303 | e10 37| + 8 19 3 + 5 19-0 19-7
Batavia W. 845 | 275 10 42 0 19 152| - 4| e 344 364
Osaka 0. 680 | 329 1 3 -1 — — — 21-0
Mizusawa k| O 69-3 | 336 11 9| -4 20 8 -10 — —
N [ O 69-3 | 336 12 13| 460 20 7 -11 — —
Zi-ka-wei — 732 | 319 11 39| +2 20 56 -8 — —
Berkeley — | 875 ] 48 — — — | e362 —_

Continued on mext page.
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Q

Station and g g
Component. '§ A 8 P o-¢ S, 0-C L M

N

= <

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

Lick W. 876 48 — — — — e 364 —
Victoria M. 928 39 12 57| -34 17 22 | ?PR, 23-9 557
Colombo M. 94'5 | 275 23 25 ? — — — —
Cipolletti M. 959 | 139 — — — — — 63-8
Mauritius N, | M. 1019 | 239 26 43 ?8 (26 43) +29 — 502
E. | M. 1019 | 239 25 1 ?S (25 1) ~-73 — 585
Bombay O.E.| 105'3 | 283 23 37 ? — — — -
La Paz Bi. 1090 | 119 | 18 51 ?PR, 28 48 +89 — —
Toronto M. 119-7 50 —_ — e52 25 ? 61-2 70-8
Washington Mar. | 1209 | 58 — — — — e 53:4? —_
Georgetown — | 1209 | 58 — — — — 651 -
Ithaca B.O.| 121'7 | 51 — — — — | e639 —
Ottawa 122'6 48 — — — — 61-4 —
Harvard B.O.| 1257 51 — — — — 64-7 —
Eskdalemuir G. 1485 | 355 19 55 1 30 11 -99 48-4 —
Vienna — | 1489 | 328 | 119 54 0 — -— — —
De Bilt E.| — | 150°1 | 342 — — e3d0 23 ? e 754 | 1108
N. — 150°1 | 342 — — — — e744 | 1178
Bidston M.S.| 150-3 | 352 19 49| [- 17 29 55 ? — 91-9
Zagreb W. | 1506 | 323 [ 19 51 |[— 6 30 2 ? 42-4 —
Uecle — | 1515 | 343 | €19 55| [— 3]| e30 25 ? — 304
Hohenheim — | 151'6 | 335 | €19 47| [—11 — — — —
Shide M.S.| 152'7 | 351 — — — — 86-8 —
Zurich — | 1530 (334 | e19 56| [~ 4] — - — —
Paris — | 153-7 | 344 — — 30 40 ? 794 934
Rocea di Papa Ag. | 1551 | 320 19 36 | [-26 — — — —
’ Ag. | 1551 (320 | e20 8 |[+ 6]| €37 16? ? 906 97-3
Moncalieri S. 155-3 | 332 20 5[+ 3 — — 33-3 —
3 Tortosa — | 1616 | 338 20 25 | [+16 31 16 ; ? 924 | 107-8
Coimbra — | 1638 0 — — ed4 257 ? e 50'9 —
Algiers B.M.| 163'9 | 325 | e 20 12 [+ 1] 29 45 ? 454 |107-4

Additional records: Riverview gives eP = 44m.42s.,, iP = +5m.12s.,, PS =
+8m.478., MN = +10-9m., MZ = +11-8m., T,=17h.51m.25s. KEpicentre
24°-08., 172°-5E. Melbourne P as S and S as L. Honolulu S = +
22m.55s. Manila gives S=15m.49s. =?PR,. Batavia M = +20-4m.
Osaka MN = +25-0m. Zi-ka-wei SMN = +21m.44s. Toronto eL =
+65-0m. Washington L =+68-4m. and +104-4m. Ottawa eLN? =
+50-4m., LN = +53-4m. De Bilt gives 24°-0S., 172°-5E., as an estimation
of the epicentre. Zagreb gives an alternative to P, "iP = +20m.1s.
Rocca di Papa eL? = +44-6m.

Sept. 30d. 18h. 37m. 50s. Epicentre 7°-0S. 145°-0E. (as on 1918 June 44.).
A=-—-813, B=+-569, C=—-122; D=+:574, E=+-819;
G =+-100, H=—-070, K = —-993, ‘
We could improve the accordance of Batavia, Honolulu, and Apia (assuming an

error of 2min. in this last) by moving the epicentre 5° further east to 7°-0S.
150°-0E., but this would not suit Manila so well.

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

. ° ° m. 8. 8. m. 8. 8. m. m.
Riverview 274 169 e5 51 —11 1i10 48 0 el14:0 18-2
Sydney 27-4 169 9 58 7S (9 58) —50 158 167
Adelaide 28-5 191 410 —123 8 477 —141 125 219
Melbourne 30-7 180 928 +173 15 4 +198 185 196
anila 32-2 312 e7 2 +12 12 0 —11 148 156
Perth 369 224 — — — — 240 —_
Batavia 379 269 e8 20 +43 16 267 +169 —_ —
Osa) 42-7 348 8 23 + 7 —_ — —  28-2
Apia 430 103 5 387 —160 — — 167 22-2
Zi-ka-wei 44-3 331 8102 —18 el5 1- — 5 — 300
Honolulu 626 62 17 40 S (17 40) -76 27-5 322
ctoria 96-4 42 — —_—— — 380 431

Continued on next page.
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A Az, P. O-C. S. O0-C. ‘L. M.
° . m. 8. - 8 m. s. 8. m. m.
Cape Town 1149 229 — — — — — 677
Zagreb 1216 321 17 27 ? e3310 ] — 462
Cipolletti 124-7 147 — —_ — — — 781
Raocea di Papa 1254 318 12 40°? ? 23 10 ? 444 545
Toronto 1266 39 — —_— —_ — e64:8 752
Moncalieri 127-0 323 20 17 [+66] — —_ 358 509
Washington 1305 13— = 2101 5 418
a8 n . — — il - . —
Harvard 1324 36 —_ —_ —_ — 71-3 —
Barcelona 132-4 322 -— —_ -_ — e428 552
a 1343 140 — —_ —_ —_ —  91-5
La Paz 395 126 19 20 [—18] 32 10 ? 57-2 639
Rio Tinto 1399 321 44 10 $ —_ —_ — 712

v
Additi records : Riverview gives PS =
To=18h.37m.27s, Sydne ves S =

+11m.21s., MN and MZ = +15-8m.,
+13m.40s. =L? corrected. Mel-

Y
bourne SR, = +16m.28s., SR,= +17m.10s. Manila MN = +15-2m.
Osaka MN = +32-6m. Zi-ka-wei gives P at 18h.6m.0s. It is assumed that
6m. should be 46m. Kodaikanal (A =70°) gives P at 18h.41m.48s., L at

18h.48m.12s., M at 18h. 54'1m., which

quake. Ann Arbor (A =114°-T) gives 19

probably apply to previous earth-
h. to 5.0{ 1)’l‘oront,o e{ﬁ

+171-2m., iL=+79-2m, Washington L = +22-2m. Andalgala
= +4237-2m., MN = +30-4m., possibly 1h. wrong. Rio Tinto gives M =

+79-2m.

Sept. 30d. Records also at 1h. (Harvard and Athens), 3h, (Athens), 4h. (Simla-

and Athens (2)), T7h. (Athens), 8h. (Athens (2) ), 9h. (Athens and
Batavia), 10h. (Riverview and Ath

ens), 13h. g}occa di Paim and
Adelaide), 14h. (Batavia), 16h. (Athens), 17h. (Lick), 19h. ( agreb), .

20h, (Zurich), 23h. ¢Lick).

I.W. p’wnty Press.—1485-8-23.
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