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For the large Earthquakes an attempt is here made to com-
pare the readings with theoretical values, as explained in the
Nineteenth Report of the Committee to the British Association.
The position of tha epicentre is determined at Oxford, unless
otherwise stated ; and the tables of times for P and S are those
given by Galitzin in his “Vorlesungen wber Seismometrie,”
p. 187, or by G.'W.Walker on p. 54 of his “ Modern Seismology.”
1t is shown in the above Report that these tables are sensibly
erroneous: but the precise values of the corrections are under
discussion, and it seems better to await the definitive correc-
tions than to introduce provisional tables. The tables are
reproduced in an expanded form on Page 2 of this Bulletin.
The time of the earthquake at the epicentre is deduced from
the best records; and applying the tabular times for the
distances in the third column (calculated and also measured
from a large globe specially made for the purpose), the errors
O — C of the observed times are found.

Observers are requested to send a copy of their Registers to
Oxford each month, in order that this collated information may
be published as early as possible. It is hoped to make up the
arrears rapidly, now war conditions are receding.

For the large earthquakes the stations are arranged in the
prder of distance from epicentre, as shown in the 3rd eolumn.
The azimuth in the 4th column is also caleulated; and is the
nzimuth at the epicentre measured from N. towards E., in which
the observing station lies. The Earthquake Chart formerly
given has been discontinued in favour of brief notes for the
smaller earthquakes.

The letters in the 2nd column stand for: A.=Alfani; Ag.=
Agamennone; B.=Bosch; Bi.= Bifilar; B.M.=Bosch-Mainka ;
B.0.=Bosch-Omori; C.=Cartuja; Ca.=Cancani; Cd.=Conrad;
C.0. = Cartuja-Omori; G.= Galitzir; L.= Luckmann; M.=
Miilne; Ma.=Mainka; M.S.= Milne-Shaw; O.=O0Omori; O.A.=
Omori-Alfani; O.K.= Omori-Ewing ; R.H. = Rebeur-Hecker;
S, = Strattesi; S.C.=8. Calixto; V.=Vincentini; W.=Wiechert.

Riverview has two W. and one Ma.; it is not generally
specified from which machine the readings were obtained.
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THE LARGE EARTHQUAKES

OF 1917.

INTRODUCTORY NOTE.

During the War inter-communication between stations
was delayed or prevented. 1t was not until quite recently that
records of different observatories were received in anything
approaching a complete state, and the collation of results has
therefore necessarily been delayed. Meantime the head-
quarters formerly at Shide have been transferred to Oxford.

Several changes have been made in the adopted form of
presentation. The most important of these is that the adopted
time at origin T, has been subtracted from all the printed
records. It was not without much hesitation that this step
was taken, for the figures thus given are no longer directly
comparable with the times published by the Observatory. But
the process of adding T, is not a serious one; and to interpret
the records this subtraction must always be made.

To prevent misunderstanding, when figures for which this
subtraction has been made are quoted in the text, a plus sign is
prefixed. Thus in the first entry for Jan. 3rd, the phrase
“Rocca di Papa gives P=+19s.” means that the time recorded
was actually T, + 12¢. = Jan. 8d. 1h. 85m. 88s. + 12s. = Jan. 3d.
1hr. 35m. 50s. Without the + sign prefixed it might have been
supposed that the integral number of hours, or hours and
minutes, had been dropped.

This change has two advantages: Firstly, economy of
printing and, secondly, help to the eye in following the run of
the figures. This is especially the case with the phase L, which
(with M) has been expressed in minutes. Reasons have
been given (in the discussion of the South American Earth-
quakes of Feh. 15th and Feb. 21st) for proposing the closely
approximate rule “halve A : the result is minutes for I.”: so
that without any tables the eye can follow the accordance of
the observed L without much trouble.

The tables with which P and S are compared remain as
before, as no definitive corrections can yet be proposed.
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1917, JANUARY.

3d. 1h. 35m. (38s.). TRocca di Papa gives P=+12s.,, S=+22s,, M = +31s.
Monte Cassino P = +7s., M = - 19s, Zagreb gives eP = + 658, i=
+78s., M= +2-4m.

4d. 16h. 50m. 6. 24°-0N. 120°-08. : separately computed.

6d. 18h. 8m. (50s.) Between Zi-ka-wei and Manila ¢ Adopted epicentre
22°0N. 121°-0R. gives—

A Az, r. 0-C S, 0-C.

B o m. s. 8. m. s, S.
Manila 74 186 o1 42 -—10 — —
Zi-ka-wei 9-2 6 214 —5 3 42 =25

But the Pulkovo (A = 71°-4) records e = +29m.10s., L= + 34-2m., and
M= -+37-4m. do not fit this supposition. Feeble records Paris, Edin-
burgh, and Eskdalemuir.

7d. 4h. 12m, —. N. of Formosa ? Recorded at Manila and Zi-ka-wei.
Also at Pulkovo, Eskdalemuir.
7d. §h. 1m, 5s. Near Moncalieri: P = 415s., S=429s. Feeble move-

ment at Paris, Helwan, Edinburgh.

7d. 15h, 54m. (40s.). Near Moncalieri: P = 425s., S=-+43s. Recorded
at Helwan (2) P = 445m.20s.

10d. 13h, 19m. 40s. Adopted Epicentre 10°-0N. 121°-0E. gives—
A Az, P. 0-C. S. 0-C. L.
o m. s, S. m. s. 8. m.
Manila 46 359 125 +14 - 2-3
Zi-ka-wei 212 1 5 0 4+ 35 — - -
Batavia 215 221 4 56 — 3 6 13 —163 —
Pulkovo 81-7 329 12 17 -—-11 22 38 - 5 353

Recorded also at Helwan, Eskdalemuir, Edinburgh.

11d. 11h. 43m. 44s. Adopted epicentre 8°-08. 135°0E. gives—
A Az, P, 0O0-C. 8. 0—C.
N R m. s. s, m. s. S.
Manila 266 328 553 — 1 — —
Adelaide 271 174 (10 46) — 10 46 + 3
Melhourne 29-3 163 (11 10) — 11 10 ~11
Riverview 30-2 153 634 -+ 4 11 34 —
Pulkovo 104-3 330 (18 42) 0 (33 40) + 2;

In the case of Pulkovo the rccords are for PR, and SR, (not P and 8),
and have been calculated from the double time for half the are. A
record for Batavia (A =28°-0) at -+ 9m.1s. will not fit in with either
P (+6m.8s.) or S (+10m.59s.)

12d. 12h. 16m. —s. Small quake near Rocca di Papa and Monte Cassino.

12d. 21h. 8m. —s. Destructive quake near Batavia: not recorded else-
where.

13d. 22h. 50m. 30s. Adopted epicentre 39°-0N. 23°-0E. gives—

AN Az, P. O-C. S8 0-C. L.

B o m. 8 8 n. s ER m.
Athens 12 147 0 40 <22 — —_ 1-2
Roccea di Papa 83 203 149 —16 — — —
Zagre 86 326 212 + 2 345 — 8 —
Graz 98 329 2 27 0 — — —
Moncalieri 12-8 303 e4 32 ? — —_ 7.7
Pulkovo 21-3 10 453 — 4 848 — 2 115
Edinburgh 24-2 323 — — —_ — 13-8

14d. 19h. 18m. (5s.). About 18°-0 from Riverview. Recorded at Sydney,
Melbourne, Pulkovo, Uccle, de Bilt. v



5
1917. January 4d. 16h. 50m. 6s.
Epicentre 24°0N. 120°-0FE.

A= —457, B=+792, C=+-407; D = +4:866, E=1-500;
G= —-204, H=+-352, K= —-914,

X —
1 > -
g ‘ =
Station and | ‘ | 2|
Component. ’ s A E 8. Jo-C] L AL
Al A |
| i
S 1 ‘ ! ‘ ‘ ;
| i M. 8 ‘ £ } M. i AL
Zi-ka-wei Lw, | 5 3 0 | -19 / 2 | 61
Manila | w. i 4 29 ' 418 64 J —
Osaka 0. | -— — 56 i 14-2
Mizusawa X. i 0, | — = \ 1111 ‘ —
w10, i 99 —
Caleutta N, O ; : 18 12 ‘ 113 0 1900 | 2071
o OB | — - 190 20-3
Batavia W. | — b ] —

Colomnbo N, M. — (18'7) 31 5
Bombay .| M. ‘ (14 50) i (~13)} — ] 314
Sydney o M, (21 24) | +119 f — | 372
Tulkovo G, 720 19 1 L 1| 32y \ 386
Nelwan v M. @ 54y (+ 3)} — ] a1
Graz w. — — -~ —
De Bilt | G ‘ €33 17 ‘ - ! 439 1 478
Rocea di Papa P Ag. - - — ‘ —

Fdinburgh [ | e A i
Monealieri ; (28 30y | —18 445 5177
Stonyhurst i Ledr 24 \+214 434 \ 49-2

Doubtful or crroneous records also from Azores, Bareelona, Coimbra,
Eskdalemuir, Honolulu, Kew, Kodaikanal, La Paz, Mauritius, Melbourne,
Faris, Rio Tinto, San Fernando.

The following times are perhaps to be accepted as L readings :~—
Eskdalemuir (87°°2) 44m. 54s.; Paris (Sﬁ2 -3) L =47-1m.; Baxcelona (92°9)
L =48-2m.; Coimbra (99°-8) 1, =50-9m.; San Fernando (101°-1) I, =56-2m.;
Azores (148°-1) L =60-4m.

La Paz (169°:3) gives I’ == 20m. 14s. and 27m. 16s,

Zi-ka-wei gives 15h.  An error of 1h. has been assumed. It is also assumed
that the P and S records are rcally S and L respectively.

Manila gives \I}u =+ 7-4m.. MN 3-9m.

Pulkovo remarks ** & masked by xmcr0<e1<ms.

Reeen di Papa gives ol 50-4m., L. =+52-8m., L=+45861m.

Edinburgh gives M = + 50-9m., M~ +56-Tm.

Usaka’s record is ePS = +4-4m. 52s.

Jan. lﬁd.(lg)f%h. 28m. 23s. About 22”-0 from Zi-ka-wei.  Recorded at Mizusawa

A =86° o), Osaka. (P = +42m.55s. : glvmg

A ), Adelaldc (P E11m.13s. giving A =69°2), Say 46°-0N.

143 ~JF ‘7 But this dees not fit Adelaude

Jan. 17d. ¢h. 41m. —s. The Batavia record (P =~ +1m.32s.8 = 4+ 2m.30s.) would
put the epicentre only 477 away; but this does not ac(’md with the
Manila record (P = +1m.51s.). which would be too eariy for A > 20°-0.
Records at, Riverview. Sydney, Melbourne, and Pulkove do not help
us much, Records also at [xoda kanal (P F14m.24s.), Colombo
(> = -+ 1dm. 08.), Helwan (I = + 2Zm.0s.), dalemuir {+ 49w, to
R4m.), and de Bilt (e, -+53-0m.)

Jan. 18d. 17h. 23 m. (40s.). Mizusawa records P 4 0m.0s, and L + (-6m.
Jan. 18d. 17h. 39m. 50s. Close to Athens, which records eP +0m.418., i8S +1m.11s,,

L+ 1-3m. The I'ulkovo record is iP = 4-4m.52s., 8 = 4-9m.6s. Monca-
lieri gives els = ~7-6m.

Jan. 19d. 22h oam (57s.). Riverview gives eP=4+Tm.398.,, S=+4+13m. 405 -
L=+17-4m., M=+19-2m. Meclbourne elL = +19-5m., ’\/I— +21-6rm.
H onululu L=-+320m.., M= +36-1m. Malta P(?)= +41m.3s.. Manila
eP = +50m.5%:. Query two shocks ?

6

Jan. 20d. 17h, 3%3m. (48s.). Mizusawa records P =+28s., L=+1-0m. ({(also
angtéler P=+5m.48s.). Osaka gives P=+119s.,, L= +32m., M=
+3-6m,

Jan. 26d. 23h. 11m. 314s. Adopted 7°-03., 116°-0E., separately computed.
Jan, 20d. 23h. 48m, 44s. Adopted 12°-0N., 95°-0K., which gives—

A Az P. 0-C 8. 0—-C. L.
B o I 8. s, m S m
Batavia 216 150 412 ~48 — — —
Manila 2565 83 546 -+ 3 — — 115
Mizusawa 48-9 48 9 12 1016 27 422 —
Zagreb 739 314 11 46 -+ 5 21 22 + 9 —
Ueccle 81-1 320 12 29 4 3 22 36 0 —
Paris 82-6 318 — — 2249 — 4 323
Barcelona 83-3 311 o — 23 8 + 8 264
Algiers 84-4 306 12 43 — 1 22 54 —18 343
Tortosa 85-0 311 1243 — 9 23 5 —24 364
La Paz 1631 253 19 52 — 29 57 - 42-3
Query : Recorded also at Rocea d] Papa A =76 I+11lm.54s., M=
+11-9m., and Moncalieri A =8 iP = +21m. (>~ .y M = -+21-3m.; or

do these refer to another local shock ?

Jan. 21d. 22h. +. Melbourne and TRiverview record disturbance beginning
+30m.12s. La Paz gives L = +65-0m. De Bilt +75m.58s.

Jan. 21d. 23h. 27m. (20s.). Query at 10°-0E. 3°-0S 2 San Fernando (A =42°2)

reecords PN +8m.10s., SE —H-’lm 403, L= +21-2m. Helwan (A =38°7)

P 4 Tmud@s.  Coinbra (A =4 Li=+14-Tm., which may be &,

Rio Pinto (A 3°.5) +21m.40s. would be 1. mot P. De Bilt (a.nd

perhaps others) confused with previous record. Pulkove (A 64°-5)

gives L = +32-Tm., M, = +37-4m., My+40-4m. Edinbuwigh { A 9°~8)

1’ = +29m 225, ., M= 1352m. Stonyhurst gives S4+19m4 and
Eskdalemuir +40s. to 47m.40s.

Jan. 24d. Oh. 48m. 12s. At 31°-0N. 114°-0), separately computed.

Jan. 25d4. 2h. (51m.) Manila gives P =2h.53m.22«. {(and algo eP "‘ih 29m 24s.,

L= 3h. 30m.1s., M= 3h.C 33 Pulkovo e = 3h.2m.3 4=

27m.0s., M =3h.3 Zi-ka-wel gives eP A%h om.43s.

8 hdmbuwh P= 3h 1(‘m 20s., M =3h,46m.48s. Flelwan

h. . Monecalieri L =3h.39m.30s.  Colombo I =3h.42m.0s.

Rio Tinto P =3h.52m.0s., 3h.56m.0s. Do the later records refer
to second shock re(’ordod by Manilg ?

Jan. 26d. 5h. 9m. 0s.  Adopted 52°-0N. 161°-0T. gives—
A Az, P. 0-C. 8 O0-C. L.

N m.os s m. s, 8. m.
Mizusawa 235 + 51 +24 8 43 +45 —
Osaka 236 6 13 +34 10 22 417 144
Zi-ka-wei 250 78 + 2 13 2 —1 167
Manila 235 10 28 487 — —
Palkovo 33+ 10 24 + 2 18 —12 4 310
Rio Tinto 350 — — 25 0 49 —
Han Fernando 349 23 0 28 (23 0) —83 530

Recorded also at Vietoria, Kew, Colombo, Moncalieri, Bombay, Kodai-
kanal, Toronto. and Honolulu.

Jan, 27d. 14h, 52m. 0s. Adopted 26°-0ON. 114°(E. gives—

A Az, P. O-C. 8. 0-C. L.
o ML S, 8. nm. s. s, m.

Zi-ka-wei 84 50 2 8 + 1 347 + 1 4-4
Manila 13-2 148 3 38 }— 2 6 6 +17 1i-2
Osaka 20-4 60 - 8 14 —17 —
Pulkovo 64-7 326 (10) 6 —37 (18)39 —42 340

In forming O —(C. for Pulkovo it ig assumed that the recorded times are
10m. too large. Recorded also at Helwan, Moncalieri, Kew, Hskdale-
muir { +45m. to +57m.), and Edinburgh.

Jan, 27d. 23h. 47m. (10s.). Riverview gives ¢P = +5m.l4s,,
cli=+10-1m., MN = +11-3m. Sydney P = +5m.2s., S=+3m.38s.,
L=+10-6m., M=-+11-6m. Melbourne L= +6-6m. (s this & 2),
M=+97m. Batavia e=410m. 435., \I~ +19-7m. San Fernando
P= +8m 50s., L = +88-8m., M= +91-3
[Riverview gave Jan. 28d., Put the bydney record makes the error clear.]

+9m.20s.,
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1917. January 20d. 23h. 11m. 34s.
Epicentre 7°08. 116°-0E.

A= —435, B=14893, C= —122; D =-+-899, B=-+438;
G=+:053, H= —110, K = —-993.

s | & i \ .
Station and = i 2 | ! .
Component. e A El »p 0-—C. “ S. 0—C. L. | M
] x i
A0 5] | T
l o ‘r o ‘ M. s S M8 los ’ M M.
Batavia w. 92 273 12 214 42 490 | . Tl
Manila W. | 223013 e5 2% 19 I oG2g! 181 | 152
Adelaide M. ] 348 M7 6 36, —15 P 12 | 208
Zi-ka-wei w. 386 1 Tl 7 450 2 T R 28°3
Colombo Bl M. 387 | 290 8 44 PRy - P12 bo2rd
Calcuita N[O 401 (818 8 2 46| 17 20 ? | 268 | 829
Melbourne — | 403 )14l 7 26, —331 13 56 | —18 214 | —
Kodaikanal M. o421 2040 1 M 28 [ (4 )| =22 207 | 270
Riverview W. | 422|134 | 17 59 —13|eld 200 | —18| 233 | 288
Sydney koM. | 422 1134 —2 52 % 6. 8 | ? | g1 | 236
Osaka, x| 0. 156 | 93 8 45 + 8| 15 27 | 44! o210 | 275
Bombay M. | 499 (302] 29 1] —5| 15 46 | —325 — 333
Mizusawa . | O, 5177 25 9 2% 4 8 16 54 | 14 —
Simia 0.E. | 532|318 9 8| —18( 2t 20 | ¢ | 311 | 320
Mauritiug — 875 | 251 — P — e — 253
Honoluly M. | 888 | 68 24 8 ¥S |v24 8§ | 46| 423 | 585
Helwan M. | 883|300 | 12 92| —43 - — =] 566
CapeTown x| M. | 921 {236 24 14! 28 924 14 | —221 — 270
Pulkovo G. 939 1330 113 20 — 7| 921 43 | —12] —
Zagreb W. | 1020 | 316 | e18 1 e 17 | -8 — —
Moncalieri S, {1078 135! 18 34 29 5 | 4N 407 | 686
De Bilt G. 1082|323 ¢19 8 e2 M |18 — 663
Paris — {1106 320‘ e22 34 — — = —
Kew M. | 1116 323! 21 326 I 7349
Edinburgh M. |111-8 | 328 | 19 32 & 9 38 L 414 — 778
Eskdalemuir G, 11221 [ 38| 19 45 i27 20 | -3 | - 646
Stonyhurst M. | 1122 326 | €20 56 548 | i30 38 | 4170, — | 821
Barcelona Ma. | 1124 (5121 ¢28 926 228 26 | 437 ] 404
Algiers — | 1124 {307 | el9 42! 23 26 | —263 — | 339
Vigtoria, B.C. M. 1153 | 41 36 321% 44 26 Lo 62
San Fernando N. | M. 1198 | 318 1 30 56 ‘ ? 730 56 +127 i 734
¥ | M. 11198 1318 | 40 26 |78 — —  — 849
Coimbra W. | 1904 813 e2s 26| 1320 — 1 oest | —
La Paz Bi. | 1561 | 350 e20 10 [(+115)| 80 54 [(—93) 435 | 453
) ] ]

The, following stations rccord PR, : Mo]bourne == -+ 9m. 28, (—18s.); River-
view = 4+ 9m. 33s. (—15s.) ; Colombo = - Sm 448, (— 24s.) ;3 Pulkovo =
4-17m. 21s. (—13s.); La Paz= +23m. 32s. (—44s.). The records for
P for some stations hetween Zagreb and Algiers may really be PR,. The
stations giving small residuals on this supposmon are as folloly:—
Zagrob = 4 18m. 17s. (—9s.); Moncalicri = -+ 18n1. 34s. (—30s.); De Bilt =
4+ 19m. 88, (0); Edmburgh =+ 19m. 328, (428 Eskdalemuiy = +19m.
%{:)1-5.8(‘)"133-); Stonyhurst == + 20u. 56s. (+62~.): Algiers = ~+— 19m. 42s,

s.

The records for Batavia for this and the following shock are recorded one
hour wrong: Oh. instead of 23h.,

Eqkddlemuu gives e = 4 25m. 26s., 1= + 2Tm. 20s., 1= ~ 29m, 1s.,

= +64- [ +68- Sm

Aftu' the above figures were in type (and correction would have involved
much delay aund disturbance), Vol. No. 7 of Kon. Mag-en Met. Obs. te
Batavia, 1909--1919 (publisbed in 1921 ), was received, giving an origin at
9°.08, 115°-8E. from researches by Dr. Kenm’wrlingz‘. This epicentre
certainly suits the ohbservations better and indicates a T, =23h. 11m. 26s,
That used, 7°-08. 116°-0E., was adopted from Pulkovo.
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1917. January 24d. Oh. 48m. 12s.

Bpicentre 31°-0N. 114°

A= —349, B= 4783, C= 1515,
G = —-210, H = +-47

OE.

D= +-914, B = 4407 ;
1, K= —857.

‘ !
2 3 |
Station and £ El |
Component. < A E [ N 0-C 8 | 0—C. L., M.
2 < 4 | J
1 | |

M. M. M

Zi-ka-wei W, 1 - —_
Taihoku 0. el 4 4-8
Manila W, a7 ¢4 135 |~134
Osaka 0. el 89 In1l'6

Mizusawa 0. 27 esb 12+7 -
Calcutta 0.1, 256 [ 16°6 176
Batavia Ww. 021 e9 — 252

Kodaikanal AL 216 22 (22°1) —
Colombo | M. P 16 23-8 248
Pulkovo G, 3251 210 278 343

Helwan P M. 204 20 —

Riverview W e 24 — —

De Bils G. . 321 — e 378 -
Bdinburgh M. . 2 23 . 463
Tiskdalemuir G, 1] 320 | e22 3/ 5 44-0
Mongcalieri s, 8 16 - 415 460
Stonyhurst M. 9 ; e 26 39-6 4471
Kew AfL G 25 43 ? — (43°8) 3003
Paris - 6 ely 22 S (19 22) 1(—176) 418 428
Barcelona Ma- 2 - — - — 440 48-8
Vietoria, B.C. M, 56 48 30 ? T -— - (48°3) 530
Coimbra W ‘1| 82 — — - — 46-8 5143
Rio Tinto M. R 47 48 ’L — (47-8) { 628
San Fernando M, 92:3 | 316 47 48 L — — (47°8) 57-8
Toronto M. 104-3 10 — — — — 57-8 6146
La Paz Bi. | 1654 8 ‘ e63 48| *L e — 948 | 102'3

Calcutta P = PR, = 4+6m. 48s. (+44s.), S=

Ratavia e =PR, 9m. 38s. ( +428.).

De Bilt gives LLI‘QP st M for N component
and the epicentre as 31°-0N. 116"-0K.

L 4+12-4m. (—49s.).
at +43-3m., and for E at +43-5m.:

Jan. 28(1 0h. (30m.). Helwan P =0h.53m.0s. Moncalieri L ==1h.11m.268. Rio

Tinto P=1h.16m.0s., M =1h.27m.

0s. Edinburgh P =1h.19m.0s. Pul-

kovo L =1h.0m.0s., M =1h.3m.51s.

Jan. 28d. 10h. 15m. (15s.). Zi-ka-wei eP

=+ 1m.19s., SZ = 4-2m.21s., MZ =

+2-8m. Manila e = +2m.23s, Pulkovo L = +30-8m., M = +42-8m.

Jan. 28d. 13]1 54m. (39s.). Zi-ka-wei P = +1m.48s., 8 = 4+ 3m.14s., ME = 4 3-9m.

= +4-2m., Manila e = +3m.6s.

Jan. 28d. 14h, Tm. Puitkove gives 1=14h.15m.6s,, L =14h.29m.0s., M=
14h.38m.36s. Zi- ka-wel ¢ =14h.20m.38s. Edinburgh P =14h.42m.42s,,

M =14h.51m.30s.

Jan. 28d. 23h. (17m.). Zi-ka-wei ¢ =23h.17m.5s. Manila e =23h.20m.38s.

Jan. 29d. 8h. 22m. 55s. Only about 0°-3 from Zagreb. Adopted 45°-6N. 16°-4K.

separately computed.
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1917. January 29d. 8h. 22m. 55s.
Epicentre 45°6N. 16°4E.

10

1917. January 30d. 2h. 45m. 25s.
Tipicentre 54°-5N. 164°-0FE.

A= —-558, B=+-160, C= 4814 D= +-276, E = +-961;

A=+-671, B=+-198, C==+-715; D=+-282, E= —-9 G = —782, H=+-225, K= —581,
G = +-685, H=+-202, K= —-700, e N
g 4 | !
< E ‘ Station and E E ! i
Station and | =l Component. S A E P 0o—c¢ ’ S. lo-c 1,
M
Component. < A g T 0-C. S 0-C M. ~ < 4 |
o1 bl -
= < i 1 o o M., 8. Se ‘ M. 8. | 8. M M.
< Mizusawa n. | O. 217 [ 234 5 9 - 7 9 17 | +18 —
: Meow 5 M.o® s M E. \ 0. 217 | 234 5 6| L7l 0 24 4os — —
Zagreh W, 631300 Q0 5 — — — Osaka 0. 280 | 237 6 13} 45l 11 18 +19 171 —
Graz - 1613381 10 19 - — Zi-ka-wei W 38:0 | 250 T2 —9 (e 13 27 —11 176 -
Vienna _ 26 0 42 - — ‘L'aihokn 0. 480 | 244 8 121 — 61 14 44 -4 —
Monte Cassino Ag. 15 19202 1030 - -3 Victoria, B.C. i 136 | 67 P47 —36 i 47 -9 194
Rocca di Papa Ag. 17 1912 1 9 1 40 ‘1 Berkeley Vo | W, 2801 7 ed 181 -5 1 elb 50 4181 €226
Monecalieri . 62 | 265 1 38 2 48 -6 . N. “:. 1 i ey 19 +6]e ]6: ;10 + E_s e 221
Besancon Ma. | TB 28] 2 12 3 47 - ek Wl mdagisyes 20f  gpelb ol | 47 el
Marseilles Mal | 2|35 | i3 20 440 7 Mandla D - I T O I T O - -
Uecle — 96 {307 | 2 35| 411 e4 23 — 52 Simla Om | Gae o8 10 29| —al 18 4 | Z16] a3
De Bilt Eo| - 98 | 315 - — | et 6 46 56 e | O 0] I 299
n A : - - - ~.a .. Caleutta | 0E.| 6 10 41 64 el9 11 -3 c292
Paris 1070 | 203 ed 7 97 et 50 33 71 x| 0.8 6 10 47 | 412 19 17 L9 268
Barcelona Ma. | 111 |72 — - - — i i3 Dyee ¥ | Ma. | 6 ell 22| 19| 20 2 | L 4| 280
X 28 3 (6 29y ? (7 41 ? 79 96 ~. | M 677 | 832 11 92 119, 20 99 19 39
Tortosa v. 1280 3 Y S Mao | 677 {8520 el 221 419 20 22 | 21| 324
Edinburgh AL 160 | 317 8 — - 87) 98 Ottawa B. 680 | 41 1 9! +5 20 1 ~1 306
Pulkovo G. 164 | 26 710 4 6 81 107 Toronto M. 680 | 44 | +7 20 5 + 3 28-6
Rio Tinto M. 188 | 232 — — 01 141 Edinburgh M. 691 | 852 11 35 24 — — —
Coimbra A 189 | 261 — — 98 1 122 Eskdalemuir PG 69'7 | 352 112 -3 20 19 — 3 —
! | Stonyhurst 2 7101 | 842 — — ! 18 17 | —142 —
e e e Bidston ST 552 27 + 1/ — — —
San Fernando (A =19°2, Az. 248) gives P at —im.55s, L= +10-8m., M = B L o G I S s T I S
+13-1m.; Uccle also vives MN ~+5-9m. Washington ¥ | W, | 730 | 45| ell 87| + 1| 30 5 | 5| es2
Pulkowo gives epicentre 44°-8N. 15°-8E. % 6o 301 45 e1l 851 — 1 21 3 +1 326
Vo o~ | 730 ] 45 11 33] —3 — — 38°6
Kew M. 732 | 350 11 3 —2 . - — ;
Jan. 29d. 10h. 29m. 28s. From same epicentre as preceding ?  Comparison of Uccle ~- | 7802 | 547 11 33§ — 4 — 3 -
similar phases at different stations is as follows :— Shide M.B.| 740 | 850 11 57 { 415 —2 39-9
A Az 8h 10h. Bombay M. 754 | 282 11 391 + 8 — 3 —
o e m s . S Paris |- 55 347 ) ell 481 — 4 — 8| e31'6
o o . B .+ S . Zagreb LW T 388 ell 19| — 8 —14 416
Zagreb 0-3 300 P 0 5 P-0 3 — 8 Besancon Ma. | T 345 11 55| — 4 29 —
Monte Cassino 4-5 202 P 130 P 1 34 + 4 Batavia W. 7 239 | 112 81| + 7 [ —
» vy M 3 16 M 2 55 —21 Moncalieri 8. 7 43 i12 181 + 3 — 2 32-0
Rocca di Papa 4.7 212 P 1 9 P o114 + 5 Kodaikanal M. 7 273 12 23] + 6 —10 366
' » M 3 5 M 3 9 1 4 Marseilles Mu. . 34| 112 22 0 L1211 e 466
Moncalieri 6-2 265 P 138 P 156 +18 Rocca di Papa Ag. 339 2 21 — 2 2 + 2 334
. 55 S 2 48 8 3 3 +15 %}IfintebCassmo N. ,\A[g ggg H Z'{ 73(} . T —
3 o . i > 9 2 P ‘olombo AL 26¢ —4 21 —5& —
Bdinburgh e st D84 £ 3.2 rH Athens Ma, s20 ) e1z 19| —8| 22 | 12t o
. . S 710 s 711 41 ]:)arce]onn lr[a. : 346 12 33 -2 2 4? —13 | ¢ ‘3'58
? L 8 5 ] 32 4127 Tortosa V. 837 | 348 12 85 —35; 23 5 0 32-4
i > M 10 42 M 10 9 —93 Coimbra N WL 851 | 354 12 42 — 71 23 7 —13 40-8
» » | W, 851 | 351 12 43 — 6] 23 5 | —15 413
The Edinburgh phases are recorded as P in both cases, but are probably L. Algiers — 873 1 345 12 514 —10 23 22 —22 42'6
A correction of 8s. or 10s. is mdl&ttef]l to the mean difference in T, but Azorles . %{ ié}) ss{; }2 47 —Hg 0 s T i
s - o P i ) 1 Fernando M, 88- . 51 = 5 -5 5
is not supported by the Zagreb or Pulkovo observations Riverview } ?[r 2(;8 ' ;g% i o] 47 lgi 12 4+ 9] €380
5 25 54°. 5N 4°. Sydney B LM, 89 ¢ — -— 2. 5 + 2 371
Jan. 30d. 2h. 45m. 258. At 54°-5N. 164°-0E. separately computed. Ay('lemide i 21 | 201 17 35 |2 PRy 2 1 To5 &
Dort-au-Prince RORRNCEE 52 25 | — 5012 2 y-
Jan. 31d. 3h. 59m. 55s. at 6°-0N. 125°-0E. scparately computed. }‘;r;al;l Prinee EO e | 203 | o %}) 19 +}§j %; 5 I.Jrgz(l) 2‘52
Cape Town | M. {1484 296 | 19 41 116 | 27 )7 | —272 82-7
i

For Netes see next page.
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NOTES TO JAN, 304, 2h. 45m. 25s.
Osaka gives P as P8, S as L, L as M.
Taihoku gives S -11111. 33S., L +14-7m., M=
Uccle records ME = +52-8m., MN = 4-58-3m., MZ%
Kodaikanal gives 8= 4+26-6m., I, = 4+22- Om M = +56- Sm., ., which do not

accord ; Lhe above 8, L, and M arc I‘de from a copy of the film received.

Colombo give their times as 8, L, and M.
Sydney’s time given as P is 3,
Port-au-Prince readings are one hour wrong throughout.

The following sm‘ﬂons vecord PR, : Pulkovo = #12111 245, (—32s.); HKskdale-
muir = +14m. 17s. (— s.); La Paz 21m. 8s. (+10s.); Helwan = +16m.
538, ( —15s. recorded as 8); Riverview = -~ 16m. 58s. (—2s.); Adelaide =

+17m. 355. (4158, recorded as 1°).
Melbourne A = 93°-7 records PP}, at -- 2]Jn 47& 8= 4 28m. 59s.,, L=

+553m., M 59-0m.; PR, as +21m 8. 1 giving O —C = +18s.
Rio Tinto A 8794 gives P 17m. 36s., \I~ - 69-6m. Seychelles =

4-22m. 35s., L= +27-6m., M L 66-6m.

Lplcenncs recorded nmn De Bilt 55°1 157°-61.; Coimbra 57°-0 1606°-10'K. ;
TPulkovo al SN. 159%TE.; Zi-ka-wel 42°-200N, 167°-26'E,; Ottawa
56°-0N. 162°-TH.

1917. January 31d. 3h. 59m. 55s.
Epicentre 6°-0N. 125°0E.

A= =571, B= 4813, C= +-104; D= 4819, K= 4-574:
G= —-060, H= —%'0?55, K - —-995,
_ — T
N £ 1 | 1
Station and 2 E i | | !
Component. ES | AN ] P, O--C. S, | 0—C. L. M.
= b i i
ARE | |
! ‘ o Fe o ‘V aos Los M. M.
Manila, | w. g+h i 333 el i — : ' 56 70
Taihoku 0. 19-4 3)(1 ed ‘ 8 24 ¢ 414 ell2 136
Batavia W, oo lomr] o is 29 2l | 16 — —
Zi-ka-wei 0. 255 1332 5 el0 16 . + 3. ¢120 —
Osaka 0. 304 17 6 — b 131 —
Mizu awa x| 0. 36:2 | 21 7 12 56 —
B 0. 13672 7 B4 —
Caleutta N. | O.E.; 391 7 i _ —
Colombo oM. | 400 8 ‘ 15 41 286
Riverview W, 469 i8 41115 2 30°1
Sydney B M, 46° 9 8 — 30°1
Kodaikanal M. 47+ 8 i I 47 34-0
Bombay M. 9 ! — 361
Tulkovo G. 87'3 il3 1123 36 308
Helwan . | M. 90-2 13 : — | 659
Monealieri 8. 1045 P15 1] 42010 25 13 69-2
Tskdalemuir -G 1054 1332 ] ely 54, PRy 228 21 ‘ 35°7
La Paz , BiL \ 1654 | 131 20 97 1 4102 34 10 ! 81-1
S : - . A —_
Manila gives ¥ = +5m. L= +6-2m., MN= +7-0m., ME = +8-0m.

Batavia is one houl \\.wu\r throushout.

Osaka records L= +13-1m., MN = +16-7m., ME = 4 14-0m.

Cualeutta records § —t—17m 138s., L=+27-4m., M= +29-0m.

Colombo gives I a s L.,

The follo“mg statmns 1(001d PR, :
view = - 10m. 5
muu = + 18m. 54s, (+ [ ; ¢ 20111 2

+18m. 38, {—3s8.);  Adelaide = +9m. 418, (—17s.)

Doubtful or erroneous records also from Barcelona, Rocea di Papa, Paris,
Mauritius, San Fernando, Rio Tinto, Washington, Coimbra, Ottawa,
Victoria, Kew, Zagreb, Edinburgh, Simia, Uccle,

Epicentres recorded: 5%-6N. 124°-8E. (Philippines) and 5°-IN. 126°0K.
(Batavia)

Feb.

¥eb.

Feb.

Feb.

Feb.

Feb.

Feb.

12
1917, FEBRUARY.

1d. %h. (251%1.). La Paz records P = 4 6m.45¢., L = +15-0m. San Fernando
m.

1d. 3h. (22m.). Pulkovo records I’ = -+10m.6s., L = +31m. Also Eskdale-
muir, Osaka, Zi-ka-wel.

1d. 12h.  Melbourne eL =12h.15m.0s,, M =12h.17m.24s. Pulkovo e¢=
12h.15m.12s., L =13h.0m.0s. Edinburgh P =13h.6m. Xskdalemuir
13h.6m. to 13h.20m. Helwan P =13h.33m.

4d. Jh 41m. (16s.). Query 3°-0N. 105°-0E.? Batavia = +2m,27s, S=
4m.25s8.  Melbourne P = 4 21m.14s. (=L?), M= +28m. Manila
¢ = +8m.33s. (=52). Batavia suggests repetition of Jan. 204, 23h.:
see above, cspecially footnote.

4d. 10h. 28m. (36s.). Manﬂa el 1m.468s., I.=-+3-4in., suggests S.He
Mindanao 8°-0N. 126°-0K. ka-wei gives o =10h.23m.10s., an earlier
€ Batavia P 4+4m.1s., S = -+ 5m.5s. Mclboum(, P> == 4 13m. «L\s .y

M = - Zl 1m. Pulkovo i= +22m.12s., L 0-4m. "Hetwan P =
+11m.24s. De Bilt --52-4m. Po».ﬂ)h rsmeral snmll shocks.

Nf

-

5d. 12h. 18m. 522, Adopt 15°-0N. 111°-0K.

A Az, r. 0-C S, 0—¢ L.

N s m. §. &, m. s. S, m.

Manila 96 91 226 + @ 4417 — 2 65
Zi-ka-wel 188 29 — — — — 106
Batavia 216 191 4 34 —206 — - —
Melbourne 61-7 150 14 37 ? 18 7 =37 199
La Paz 1783 209 17 8 — — - —

But records from Sydney (A =62°-1), P =+4+4m.8s.,, L= +15-6m. Pul-
kovo (A =T72°4), L= 45-1p1., and Honolulu (A =85°5), L =30-9m. will
not fit. Something is to be said for the same epicentre as for Feb.
4d. 1¢h. 28m..

12d. 9h. 3mu. 308, 22°-03, 170°-0K.

A Az P, O0-C 8. 0—C L. M.

R - n. s. 8. m. s. 8. m. m.
Sydney 20-4 230 4 30 —1¢6 8 48 +17 111 12-0
Melbourne 26-7 228 5 36 —19 (10 30) — 5 — 18-2
Honolulu 53-5 38 9 42 +12 17 24 +22 243 287
Manila 60-4 303 9 18 57 (17 30) —58 — —
Batavia 62-8 274 9 13 ¢ — — —_
Victoria 92-1 38 24 12 78 (24 12) —24 — .
Colombo 928 276 22 3 1 (22 30) —133 — of
Kodaikanal 96-2 279 23 12 'S (23 12) —126 — —
Mauritius 101-1 243 22 30 ? —_ - — 516
Lia Paz 1113 — — —  52:5 570
Toronto 119-7 — — — 590 716G
Ottawa 122-3 TS (B4 50y — 61-5 —
Trulkovo 329 4139 e — 585 683
Edinburgh 145°7 78 (33 12) — —_ 945
Hskdalemuir 146-4 + 82 — — — —
e Bilt 1477 48t (41 0y —— 685 80-4
Paris 1515 343 19 15 +78 — — 765 805
Joimbra 161-8 356 42 30 78 (42 30) — 795 e
San Fernando 165-2 '548 27 0 -_— - — 905 1105

Melbourne S recorded as

Manila S recorded as .. Quu v Manila time 1m. wrong.

Pulkovo ¢ = +18m.59%s., i; = +191m.29s. y o= +21m.57s.

De Bilt figures cntered for P and 3 above recorded ¢ simply.

MN 0-6m., ME = Tm.

Miznsawa records P —9h.4m.3s., L =9.4m.27s., which must be a local
shock 2 The distance of Honolulu from Mizusawa is 54°-5, so that the
Hounolulu records would approximately fit cither shock,

Feb, 14d. (uh) Several olmu\dtones record disturbances. La TIPaz  gives
P

h,56m.3¢., S =5h.3m.48s., L =5h.11m.0s., which would give (from
= »P), T, =4h.46m.20s. But {his scoms too early for most of the records.
(Jhaca\'ita Zivi =5h.01n.18s., vdnev P =5h.16m.42s., Li =5h.19m.48s.
M-=5h.21m.30s. Melbourne L =5h.22m.0s., M —5h.26m.18s. Mauri-
tius, Victoria, Toronto, Helwan (P =5h.30m.0s.), Colombo, Eskdalemuir,
Bombay, De t.

Feb. 154, 0h. 48m. 9s.  26°-08, 80°-0W. Separately computed.
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1917. February 15d. Oh. 48m. 9s.
Epicentre 26°-0S. 80°-0W.

Feb. 16d. 2h. 12, (10s.).

Feb., 17d. 22h. 48m. 1s.

A =+4-156, B= —-886, C= —438; D=— L= —174;
G= —076, H= +-431, K = —-899.
[ .
g g
Station and I3 =
Component. E] A E P. 0—C. S. 0—C. L. M.
= = |
° o M. S 8. M. s, M. M.
La Paz Bi, 45 52 0 88 92
Chacarita M. 120 — — —
Washington — 2 -89 360 —
Toronto ML 0 0 382 56-8
Ottawa C B 3 64 378 —
Cape Town P M. 124 —40 — —
Accra AL 80 —130 — 433
Victoria, B.C. M. 333 -+98 376 61-0
Honoluln M. 294 ? 454 504
San ¥ernando M. 5 —45 46-4 388
Rio Tinto M. 49 — —— 368
Coimbra W, 47 —63 48-3 12
Algiers — 54 -—-78 41-8 55°8
Barcelona Ma. 49 —94 344 56°8
Sydney M. 222 ?L 312 534
Shide M.S 40 —7d — —
Melbourne 215 — 51+ 560
Eskdalemuir G 35 —80 454 60+6
Kew M. 39 — (50'8) | 628
Paris - 42 —84 498 608
Moncalieri N8, 48 —101 384 60°4
De Bilt i, 40 —99 51-8 64°0
Malta 58 - (50°8) 668
Rocca di Pa pd 52 — 574 —
Zagreb . 48 +-70 578 723
Mauritius 134 —210 - 52:2
Helwan 68 478 e 724
Pulkovo 34 —26 518 659
Batavia 193 - — 258
Osaka, . 294 — _ 83°1
Colombo M. 131 --69 703 §4-6
Kodaikanal k.| ML 122 — 766 | 1060
Bombay M 53°9 | 100 - — 804
Zi-ka-wei | 1607 | 202 — — _—
Berkeley (A =T75°2) <*1ve e==41m. 51s. +
Victoria gives 8 = < 30m. 16s. Eskdalemuir gives PR, = + 18m. 29s.

Moncalieri gives also ME = +—08 1m.
eN = +28m. 22s,,
gives other Ls at +61-2m., +68: 0.,

el = +28m,
4+ 28m. 31s.

0s.,

and MK =
+71-3m.

Pulkovo glvvs PR, = 4 20m. 43s.,
+30m. 258, SR, = +37m. 27s. with origin 21°- 08.
algso ME = +81-6m.

Epicentre from Ottawa 31°-55. 67°-5W.

De Bilt gives also ePR; =
= - 61-3m.

+19m. 9s.,
- Rocca di Papa
Zagreb gives also eSNW =

i=+426m. 23s.,
2°0W,

PS =
Osaka gives

:b, 2¢d, 190, 291, 328,

14

Repetition from 26708, 80°-0W.? The material is
scanty and uncertain, but, ag will be secn better in the case of Feb. 21,
which is also apparently a repetition from the same focus, much can be
learnt by comparison of records at the same stations, even though they
be faulty. Thus we have

Station. A Az, Feb. 16 Fepb. 15 16—15
o o m. s. m. s. 8.

La Paz 145 52 3 27 P 331 — 4
6 27 S 6 20 + 7

8 32 L 851 — 19

) 9 2 M 915 — 13
De Bilt 107-4 40 61 15 MN 64 0 — 45
62 33 ME 61 18 — 45

Pulkovo 122-4 34 62 50 L 51 51 +659

Eskdalemuir (A = 104’ 1) only records ““ 3h.11m. to 3h.30m.”” for Feb. 16.
De Bilt gives eN = 11m.18s. and eX 3h.12m.54s., which will not fit
anything on Feb. . Helwan and Edinburgh give records on Feb. 16,
but not on ¥eb, 15 (though they have records on Feb. 21, and, as shewu
below, it seems probable that this is also a repetition from same focus).
The evidence cannot be regarded as conctusive, but it is interesting to sce
how much is possible by way of infercnee.

Epicentre 21°-0N. 120°0E. gives—

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

o m. s. s, m. S, 8. mi. m.
Taihoku 43 1 8 4+ 2 2 0 4+ 2 306 —
Manila 64 121 -—17 (2 29) —26 25 —
Zi-ka-wei 103 223 ~11 — — — —
Pulkovo 719 1128 ~ 1 2043 — 6 390 462
Edinburgh 845 50 41 1L —_— — — 590

Pulkovo rceords PR, = 4-15m.50¢,
to  +6Im.). Batavia (A =30°
22h.23m.7s., which probably refer to a local shock.
¢ = +49m. and several Ms.

Observed also at Eskdalemuir ( 4-49m.
-0) records i at 22h.22m.48s., M=
De Bilt gives

Feb. 13d. 1h. 25m. 0s. 11°-0N. 122°-018.

JAN Az, P. 0-C. 8. 0-C. M.

o N m. s. s. m S, m m.
Manila 37 345 134 437 — — 29 46
Zi-ka-wei E. 20-2 358 438 — 5 827 0 — —
Batavia 22-9 222 5 1 —15 — — — 74
Osaka 26-7 26 5 85 0 (10 49) +14 108 137
Mizusawa 329 28 6 14 —41 1% 7T =75 — —
Calcutta 34-1 294 718 412 12 54 +18  — —
Colombo 41-8 268 — — — e 150 160
Kodaikanal 43-7 273 ;9 £ 8 — —
Melbourne 517 156 i 2 ¢ £ —58  — —
Honolula 76-8 71 330 410
Pulkovo 81-4 329 i1 i —21 410 47-4
Eelwan 851 300 4 — - -—
De Bilt X. 970 326 48 —38 510 552
Moncalieri 986 319 542 —
Edinburgh £ —42 _— 60-0
Kskdalemuir ~45 —
Rio Tinto 5 — 770
La Paz 168-8 120 — —

Manila gives MBE = 4-4-6m.,
4-4m.58s., PRZ = 4+ 5m.2s,, PS
the P reading above is marked PS.

Honolulu gives also I = +21-0m., M = +22-3m.

Pulkovo gives also i= +12m.36s.,, PR, =-+15m.30s., PR,= +17m.28s.,
PRy = +189m., P8 = +23m.10s8.,, SR, = +27m.36s., SRy = + 31m.48s.

De Bilt gives also el = +25m.10s., ME +57-8m.

Moncahcm gives also e = +36m, . San Fernando A =112°-0 gives
= +4m. 505 ., which does not a T

La Pa/ gives also 1= 4 24m.1s. Thc record for P so ncar the anti-eentre
is noteworthy.

N =44-9m. Zi-ka-wei gives PRN =
+8m.37s., SRE = 4 9m.18s. Osaka :

At 19°-ON, 8070W, :eparately computed.
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1917. February 20d. 19h. 29m. 32s.
Epicentre 19°.0N. 80°-0W.

A=+-164, B= —931, C=4326; D= —-985, E= —174;

G=+-057, H= —-321, K= —-948,
1 . I V B
§ 4 ‘
Station and | =
Component. E A g P 0-C. 8, 0-C L M
= = [ ‘
i
P o T s M.oiM
Washington w. | § ‘ H
Toronto M. 246 1 76 28 44 9 52 i — 3 128 © 155
Ottawa B. 266 7 i5 46| — 81 10 22 1 —11] e142 | 158
TaPaz Bi. 374 -+ 161 i7 29 — 4| 13 4 —26 181 | 210
Lick W. 40°5 | 305 e8 13 +14 'e?14 59 45| €267 263
Berkeley | W. 41°1 | 306 ed 14 4+ 9 14 44 418 262 7
N. | W 411 | 306 a8 16 +11 el 35 413 | e26°7°9 7
v. | W, 41'1 | 306 e§ 14 4+ 9 14 37 +15 — 1
Victoria, B.C. M. 455 | 320 27 28 —69 15 52 +30 26°6 ! 2
Cork 1| M. 636 10 — - 18 28 | —40 290 ) 53
Coimbra W. 640 54 10 44 + 6 19 4, —9 2771 | 8
Rio Tinto M. 656 56 11 28 439 — — i 5
San Fernando M. 660 a8 10 38 + 77 19 28 -9 27°5 ! ‘0
Edinburgh M. 670 | 86 11 10| 12 — - R T
Eskdalemuir G, 67°0 7 11 3 + 5 19 49 — 1 — 6
Stonyhurst M. 674 301 ell 34 434 119 38 + 3 — -5
West Bromwich | M. 67°8 40 11 9 + 6 19 49 -11 — —
Shide i M.B.| 683 192 117 +11 20 2 — 4 - —
Kew M. 68-9 41 18 28 ?8 18 28 i —103 — 42+
Tortosa ' 703 53 11 26 + 7 20 27 1 — 38 311 31
Paris b— 70°9 44 1 i11 27 4~ 5 120 34 - 3 285 31-
Barcelona Ma. 718 51| 111 29 + 2 120 44 - 4 29-5 32~
Tecle — 718 0 4 11 30 + 1 20 45 -3 28°3 32
De Bilt P 72:2 40 11 387 + 6 20 50 -2 283 29-
Algiers e 733 36 11 41 + 3 20 58 — 8 — 33
Besancon Ma. 734 43 11 42 + 4 20 44 —23 —
Marseilles Ma. 738 1 49 11 43| 4+ 2 21 16 + ¢ 32:5
Moncalieri S. 751 L 47 11 353 + 3 21 24 — 3 5
Rocca di Papa Ag, 794§ 49 12 10 — 5 22 8 — 8
Zagreb Ww. 805 ' 45 12 18 4] 122 16 —13
Pulkovo G, 833 28 1 112 36 — 1| i22 48 —11
Helwan M. 978 35 20 46 ? — —
Cape Town M. 1073 - 121 28 4 78 (28 4) +60
Osaka 0. 116-6 328 36 14 | ? SR, - —
Zi-ka-wei w. 1257 337 . ¢21 28 | PRy 7 — — —
Bombay M. 1336 = 37 20 14 |PRy? — — —
Mauritius M. 1404 | 99 34 40 ? 8 (34 40) -219 —
Manila W. 1405 } 327 0 €36 52 | SRy ? — — —
Kodaikanal M. 143'3 ¢ 39 ¢ 40 58 | SRy ? - — 72'9
Colombo LM, 147-3 397 42 16 | SRy ? -— — 755
Batavia l W, 1656 332 | €20 58 | L125 - - —

The following stations give PR,: La Paz= +8m, 53s. -3; Pulkovo =
+15m. 448, —32; Zi-ka-wei = +21m. 28s. +26.

Cork record P and S, which aceord with 8 and L.

Mizusawa gives PR = +33m. 22s., PN = --34m. 28s.; this may be SR;.

Melbourne gives P = +65m. 10s.,, S=+71m. 10s., L =74m. 8., M =79-0m.

Epicentres from Ottawa 19°-5N. 78°45'W,; TPulkovo 21°-0N. 79°-0W,
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. 21d. 9h. 41m. 22¢. 26°-08, 80°-0W. This seems to be a repetition from

epicentre of Feb. 15 and Feb. 16. The evidence is most clearly pre-
sented by comparing records of ithe same station on Feb. 15 and 21.
Even when these are defective or erroneous the defects are liable to
repetition. The following comparison gives all the pairs of results
which fit. At Coimbra, Eskdalemuir, and Helwan S is recorded on
Feb. 21 as P, but the Feb. 15 record indicates the error. At Honolulu
nomethm“ is rer‘orded for 8 which is not S—possibly SR;—but the same
mistake is made on both occasions ; and so on. In the last column of
the Table the error of Feb. 15 is shown in minutes and tenths on the
assumption that the phase is as indicated by the following letter.  For
1: the standard adopted is 6-5m. to 10 of A, as will be explained later.

Comparison of Feh. 15 and Feh. 21 with adopted epicentre 26°-08. 80°-0W.
for both -—

Recorded Diff. 0 -—-C.
Station A Az, Febh. 15 I'eb. 21 21 -—15 Feb. 15
o - m. s. m. s. s m.
La Po= 145 52 P33l P o329 — 2 0-0P
. . . 8620 S 62+ 5 4-08
- " 5 . § 51 ] + 1 -+1-5L
»» . » M 915 — 4 —
Toronto 69-6 0 q20 21 +11 0-08
Honoluln 802 294 S 32 39 — 1 + 863
. » . L 45 21 —13 +0-81,
5 2 58 M 50 21 -13 —
Coimbra 938 47 823 51 —37 —1-08
5 . . L 48 16 —58 +1-4L
4 4e ' M 51 11 -3 —
Melbourne 1036 215 L 51 21 —53 —04L
. . M 55 57 ¢ —
Eskdalemnir 104-1 35 H 25 14 —1:38,
' 2 v 1, 45 41 —G+61,
a5 2 s M 60 35 —
Paris 1016 42 M 59 51
Moncalieri 106-6 48 P 25 16
s » 3 832 48
35 " . M 60 24
Mauritius 118-6 134 L4933
Helwan 120-2 G8 S 30 9
5 35 a M 72 27 —
Pulkovo 122-4 31 PR, 20 43 —
5 2 . PS 30 25 —
Kodaikanal 153-7 122 L 76 39 —0-2L
Bombay 153+9) 100 19 59 —
. . as M 80 22 —

It will be noticed that even the M readings ave in fair accordance, excepting
oniy that for Moncalieri.

What can we learn as to any difference of epicentre on the two days ?

Consider first the azimuth of La Paz, which is also that of the majority of
stations. La Paz itself has a differcnce 8 —P =7s., which would mean a
displacement of the epicentre 0°-8 further from Ld, Taz. TPulkovo has a
diffecrence for PS — PR, of the same positive sign, Helwan for M —P, and
Eskdalemuir for L —S, but other stations go the other way. IT we take
the simple mean diﬁercnces for mmlna Eskdalemuir, Paris,
Moncalieri, and Helwan, we get -— . and — 28s. for S, L
respectively, which  would accord wit 1 a -+ displacement. On
the other hand Melbourne differing 163°-0 in azimmumth indicates a
negative displacement, and so does Honolulu ditfering 242°-0 in azimuth.
We can searcely base any very exact conclusion on the evidence, but a
displacement of abhont 0°-5 w ould about fit. the facts. 1In the trangverse
direction we have scarcely enough to go upon, but no more serious
change is suggested. In any ecase, however, we shall have a mean
difference of about — 30s., which cannot bc attributed to change
in epicentre, but must be ascribed to & wrong elock error at La Payx
for one or other of the days. (T, was adopted to fit La Paz).

Attention may be drawn to the two P readings at Bombay (A =153°9),
which scem to be genuine. It is well known that when A exceeds 90°-0
the readings of P become precarious, but it has more than once been
suggested that they may gather strength again near tho anti-centre, and
we bhave herc evidence in support of this view. See also La ¥Yaz on
Fob, 18.

For completeness we must add discordant readings, though there may he
good ways of explaining thein.




Feb.

Feb.

Feb.,

Feb.

Feh.

21d. 14h. (()m) Batavia records e=
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A Az, L(13) I.(21) M(15) M(21)
m. m.

o o m. m.
Toronto 69-6 0 38-2 455 — —
Victoria 83-9 333 376 481 61-0 52-1
Rio Tinto 93-8 49 — — 56-8 50-6
Barcelona 101-4 49 444 54-0 56-8 60-6
Kew 104-1 39 — — 62-8 64-6
Paris 104-6 42 49-8 536 59-8 396
Monealieri 106-6 48 384 53-1 60-4 61-9
Rocea di Papa  108-9 52 574 h.% 7 —_— ——
Mauritius 118-6 134 — -— 52-2 554
Pulkovo 1224 34 51-8 586 65-9 724
Batavia 147-1 193 — — 25-8 82-2
C'olomho 152:9 131 70-4 756 84-6 871

1t is noteworthy that in all these cases T, is recorded later (hy several
minutes) on Feb. 21. (That it is, nevertheless, possible to get accordant,
readings on the two days we have alrcady seen).

A natural supposition would be that in the case of the feebler shock of
Feb. 21 the beginning of 1, had been overlooked. but, enm(mslv enough,
the later readings seem to be preferable. The VG]O(‘ITV ubjcet
to some uncertainty., 1ts theoretical value is quoted in W, alhe\ f odern
Setsmology (p. 50) as 3-69 km /3¢ nd adopted values are usually smaller
than this. Thus Galitzin found 3:53 km/sec from the Messina Barth-
quake, and Zoppritz favours 3-42 km/sec (see diagram on p. 54 loceit).
But Dr. Otto Klotz has already romarked in his Seismological Tables
(Dom. Obs, Ottawa, Vol. I11., . 22) that observed velocities are usually
higher than this, and all the velocities above indicated are greafer than
the theoretical, ot smealler. Thus the accordant valucs of L fo I\r)dm-
kanal give 15 o 7 for 76-3m., which is 1°-0 in 29-8s., or 0°-0336 =3-73
km/sce, greater cven than the theoretical 3-69 l\m,qm A value of 2°40
per minute, which is close to this, is easy to remember and work with ;
we need only divide A by 2 to get the minutes of L. When we haive
A in this way in the above table we see that except for Toronto and
Rocea di Papa, the readings headed L(15) are all too small (ziving much
higher vceleeities still), and those headed L(21) are about right. If
we add together the values of A and 1. for the scven obscrvatories
which give L on both dates (excluding the two above named) the
sums arc respectively 80°-7, 349-8, 406-3, giving for the value of one
degree 0-433m. on Feb. 15 and 0-503m. on Feh, 21, which latter is pre-
cisely the theoretical valie. Recurring now to the main comparison
of Feb, 15 and Feb. 21, the last column shows errors of [ on the hypo-
thesis of 0-5m. to 1°-0, and we gee thal there are five observed values out
of seven which fit this hypothesis; viz, :—

m. ni. m. m. m. m,
0-C + 15 =08 --1-4 —0-4 —0-2 ‘ Total +3-1
at A 14°5 892 93°8  103°6 1537 | Total 454°8

The mean of these thus gives 1°:0=0-507. Of the remaining residuals
— 6-6m, and — 98m. all that can he said is that they must
refer to some other phenomencn. [It seems just possible that there
an error of 10m. in cach case ?) 1f two phenomena are liable to be thus
confused we can understand how Dr. Klotz arrives at his adopted value
of 3-8km per second, or 0-487m. per degree,

+\m 39¢., M= 415 h\\ “ Felt in

Atjeh.” Melbeurne gives IPe= L=-+186m.. M= +195m.

Honoluln aives L= + 26- 3, M= —{ 30 \m
21d. 15h. 45m. (10s.). At 361N, 137°-3E.

A Az. . 0. a, 0~ L

- - m. S s, s, n.

21 218 03 +1 — 11

Mizusawa 43 45 110 +3 - —_ 2.9

Zi-ka-wel 14-1 14 4035 2R (35) =3t —

La Paz 1530-1 56 15 20 — — —~ 198

21d. 19h. 3(3m. (0s).  Close to Mizasawa, which records - 4 0m.20s,,
1o =+ 09y

22d. 2h. 1 '7m. (40@ ). Near Zi-ka-wei, which reeords T — —1 1m. 32~ S =
+ 2m.¢ ~ - 21m. 565, Pulkovo T = ~$1 3m., N 341w din-
burgh o (>~ P = +41m (21, M 46-3m, \(hhnmlr “2h.54m.
o 3h.Tm. (Ielwan fCpu: L’?m.SGS,., Mz.ﬁh.ﬁm.h\ 3 Ancther  dis-

turhance ?)

22d. 9h. 12m. 20s.  Repetition from 26°-08, 80°-0W. as on Feb, 15, 16, and
21.

As before the evidence is best presented by differ cntml ccemparisen
with Feb. 15, after subtraction of the values adopted for T .. For con-
venience of inspection the azimuths near La Paz are pm, fivst. Tt will
suffice to give differences only, in seconds for P. and &. in minutes for
L. and M.

18

Comparison of Feb. 22 and Feb. 15.

A Az, S L. M.
o s m.
La Paz 14-5 52 0-4
Coimbra 93-8 47 . 15
Eskdalemuir 1041 35 — +0 —0-8
Paris 1046 42 — —+3- ~1-2
Moncalieri 106-6 18 — -2 +1-0
De Bilt 1074 40 — +1- —0-4
Malta, 168-3 58 — -— +0-8 +2-8
Zagreb 112-3 18 —37 — 44 +0-8 403
Ielwan 120-2 68 — (—113) — —{¢
Pulkovo 122-4 34 —43 — 26 428 + 67
Mean e 4T —40 — 37 F1-4 =11
Accra 83-4 30 ~— —_ -1-7
Mauritius 118-6 134 — +103 —_ +1-5
Kcedaikanal 1537 122 o — +1-5 —
Bombay 1539 100 - —_ —_— -0.9
Melbourne 1036 215 - — -21 —07
Honolulu 39-2 294 — (— a9 —10 —1-3
Zi-ka-wei 160-7 290 —34 — —

The records for Honolulu refer to some phase later than &, perhaps SR.
The results for Vietoria, San Fernando, Rio Tinto, Barceiona, Kew,
Rocea di Papa, and Colombo are discordant.

It will be seen that the P and S differences for azimuths near that of La
Paz do not suggest any serious error in the assnmed distance of the
epicentre : (In the transverse direction the evidence is insufficient) :
but the diseordance in T, (if this js the true seat of it) is even more
marked than before, and in the same direction. But the La Paz S is
discordant, and if we disregard it we could correct the T,, even at La
Paz, by some 15s8., loavmw an additional correction of about 20s. as
between other stations and La 1’az, agreeing with Feb. 21—Feb. 15.

The general conclusion is therefore that the epicentres on Feb. 15, 16,
21, and 22 were closely the same, and the differences tabulated above are
chietly duce to defective clock errors at La Paz, and perhaps one fanlty
reading of 8 at La Paz on Feb, 22

. 22d, 18h. 27m. (16s.). Query repetition from 36G-1N. ]37431‘]. as on Feb.

21d. 15h. 45m.? Osaka
Mizusawa P = -1m.10s,,
+6-8m.

ves P =348, L=+14m., M=+22m,
+26m.  Zi-ka-wei P = L 2m.10s., M=

. 23d. 17h. 56m. TRoecca 3di Papa and Moncalieri record a local shock.
. 25d. 5h. 20m. 16s. 1

F
25d. 5h. 45m. 52s. |

rom same cpicentre 133N, 125°-0K,

First shock T, =5h.20m.16s.

A Az P. O0-¢C &, 0 -C. AL

o I < (5 8. m. 8. S, m.
Manila 41 285 el 18 +14 — — 3-8
Zi-ka-wei 18-0 350 4 25 4+ 6 7 55 + 15 10-4
Osaka 232 22 516 — 3 - — 10-0
Nagoya 242 24 525 — 5 - — —
Batavia 26-7 224 5 54 -1 - — 14-0
Mizusawa, 29-2 26 6 6 —14 10 58 —22 —
Colombo 450 266 14 14 78 (14 14) (*(il) —
Kodaikanal 46-6 271 18 56 tL —
Borobay 50-3 284 9 5 ~— 4 16 26 — ‘%2 5
Melbourne 546 161 18 56 78 (16 456) (—20) — 712
ITonolulu 732 72 21 8 T8 (21 8) (4 4) 402 438-0
Pulkovo 80-7 329 12 24 4+ 1 22 31 0 397 767
Helwan 86-4 300 23 44 8 (23 445 (10 — —
De Bilt 96-5 328 —- - 9 —62 527 —
Edinburgh 98-3 333 26 2 78 (2(‘ 2) (4-23) — 597
Eskdalemuir 9@ 8 333 — — 24 23 ~79 475 —--
Paris 99-7 326 33 54 ? —_ — — —_
Rio Tinto 111-6 320 33 44 ? —- — —  T&T
La Paz 166-9 105 20 17 477 28 27 —285 — —

Recorded also at Kew and-Toronto.



Feb. 25d. Second shoek T, =5h.45m.

A Az, 0o-C¢c. 8 0-~C. L. M.

° o s, m. s. s, m. m.
Manila 4-1 283 414 — — 2-2 3-0
Zi-ka-wel 18-0 350 + 6 753 +13 88 103
()&aka 23-2 22 + 2 -— 9-4 9-8
Nag ) 24-2 24 - 8 — — -— —_—
]5amwa 26-7 224 — — — — — 125
Mizusawa 29-2 26 610 —10 10 57 -—23 — —
Bombay 30-3 284 919 410 16 42 +19 — 327
Pulkovo 307 329 12 25 = 2 — — 381 517
Zagreb 93-1 319 13 2 —31 23 58 —48 451 521
De Bilt 96:5 328 — -— 24 17 —64 — —
Rocea di Papa  96-9 316 16 27 4143 — — — 18-2
Moncalieri 98-6 320 17 48 225 23 43 —119 378 —
La Paz 166-9 105 20 24 -84 —_— — 932 989

Feb. 25d. 10h, Tm. (155.). Manila gives P4 +64s W L=+19m., M=2-4m.
Nagoya P = +5m.5s, Osaka P:= m. s, De Bilt el.=-52:8m.,
and many maxima.

Feb. 25d. 10h ‘Mn‘}/I (0@) Manila gives 183N, 121°-0K., with P = --38s.,, .=
M= 5.

Feh. 26d. 1h. 9m. (38s.). Zagreb gives A =1°0, P = +14s., M= 432s. Rocea
di Papu gives eP — +61s,, M = +2-5m.

Feb. 26d. 3h. 54m. (56s.). La Paz gives P = +8m.5s., S = +14m.25s.
Feb. 26d. 4h. 21m. (7s.). Rocea di Papa gives P = +2¢,, M= +17s,

Feb., 26d. 6h. 17m. (20s.). LRocca di Papa gives P = +19s., 8 = +36s., M = +46s.
Monte Cassine gives P = +3s., M = +12s.

Feb. 26d. Th. 43m. (63s.). Rocea di Papa gives P = +19s., S = +34s,, M = +43s.
Monte Cassino gives P = +3s.,, M = +40s.

Feb, 264, 9h, (0m.). Sydney records P=+55m., L=+13-5m., M= +16-0m.
Melbourne P ==12m,, S=14-5m., L=187m., M= 4+20-9m. Honocluln
Li=+4205m., M=422-8m. La Paz L=+50m., M=+51-3m. Mon-
calieri el = +44-6m. West Bromwich P =40-5m.. S = +43-im. Some
of these may refer to a European shock.

Fib. 26d. 9h. 59m. (308.). About 2°-0N, 107°-0K. Batavia iP = »’~88e .

M= 4-10-5m. Manila eP = +116s, L= +56m., M

caliert ¢ = +362m., L= 4% Om. Helwan P(“

10m. to -+1ldm. San Femando P = 4285m., MN = +56m., ME —
-55m. La Paz iP = +30-5m., L=+313m

Feb. 27d. 10h. 27m. 20s. Near Mirzusawa which gives P = 4-21s., L = 4-63s.
Osaka gives (PS)= +120s,, L = --2-9m,, M= +3- a Paz gives
P = +19m.25s.

=3
el
j

Feb. 27d. 10h, 57m. (15s.). Osaka gives PR = +32¢, Li=+1-5m., M = +1-9m.
La Paz P == +16m.48s.

Feb. 27d. 14h. 55m. (30s.). Mizusawa gives P = +21s,, L= +1-2m. Osaka
(PS) = +258s., Li= +1-4m. MN = +2-3m., ME = +1-Tm.

LW, County Press. 1198/8i21,
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Bulletin for March and April, 1917,

For the large Earthquakes an attempt is here made to com-
pare the readings with theoretical values, as explained in the
Nineteenth Report of the Committee to the British Association.
The position of the epicentre is determined at Oxford, unless
otherwise stated ; and the tables of times for P and S are those
given by Galitzin in his “ Vorlesungen iiber Seismometrie,”
p. 187, or by G.W.Walker on p. 54 of his “ Modern Seismology.”
It is shown in the above Report that these tables are sensibly
erroneous: but the precise values of the corrections are under
discussion, and it seems better to await the definitive correc-
tions than to introduce provisional tables. The tables are
reproduced in an expanded form on Page 2 of this Bulletin.
The time of the earthquake at the epicentre is deduced from
the best records; and applying the tabular times for the
distances in the third column {calculated and also measured
from a large globe specially made for the purpose), the errors
O — C of the observed times are found.

Ohservers are requested to send a copy of their Registers to
Oxford each month, in order that this collated information may
be published as early as possible. It is hoped to make up the
arrears rapidly, now war conditions are receding.

For the large earthquakes the stations are arranged in the
order of distance from epicentre, as shown in the 8rd column.
The azimuth in the 4th column is also calculated; and is the
azimuth at the epicentre measured from N. towards E., in which
the observing station lies. The Harthquake Chart formerly
given has been discontinued in favour of brief notes for the
smaller earthquakes.

The letters in the 2nd column stand for: A.=Alfani; Ag.=
Agamennone ; B.=Bosch; Bi.=Bifilar; B.M.=Bosch-Mainka ;
B.0.=Bosch-Omori; C.=Cartuja; Ca.=Cancani; Cd.=Conrad;
C.0. = Cartuja-Omori; G.= Galitzir; IL.= Luckmann; M.=
Milne; Ma.=Mainka; M.S.=Milne-Shaw; O.=Omori; O.A,=
Omori-Alfani; O.FE.= Omori-Ewing; R.H.= Rebeur-Hecker ;
S.= Strattesi; -8.C.= 8. Calixto; V.= Vicentini; W.=Wiechert.

Riverview has two W. and one Ma.; it is not generally
specified from which machine the readings were obtained.

TABLE.
$¢1 s |s-pli8l p s |s-p] d%| s |s-r
REl sec. see sec, P E | sec. sec. sec. e sec. sec. sec.,
1 28 991 101 855 | 1565 710
2 55 1004 102 | 860 | 1575 715
3 83 3 11016 103 1 865 | 1584 | 719
4 110 1029 104 1 870 | 1593 | 723
5 137 1041 105+ 874 | 1602 728
6 164 1054 106 | 879 | 1612 33
T 1949 1066 107 | 884 | 1621 787
8 217 1079 108 | 888 | 1630 | 742
9 248 1091 109 1 893 ¢ 1639 T46
10 269 1103 110 | 897 | 1648 751
11 294 1118 111 002 | 1657 TH5
12 319 | 1128 112 907 | 1666 759
13 244 1141 113 ¢ 911 | 1674 763
14 368 1153 114 | 016 | 1682 766
15 392 1165 115 ] 920 | 1690 770
16 413 1177 116 | 925 1 1698 778
17 439 1190 117 | 929 | 1706 7
18 460 1202 118 | 934 | 1714 780
19 482 i 1214 119 | 938 i 1722 784
20 503 1226 120 | 942 | 1729 787
21 524 1238 121 947 {1737 | 790
22 545 1250 122 ] 952 1 1744 | 792
23 565 1262 123 | 957 | 1752 795
24 584 1274 124 | 961 4 1759 798
25 603 1286 125 | 966 | 1766 | 800
26 622 1297 126 | 970 1 1773 | 803
27 641 1309 127 ¢ 974 | 1780 | 806
28 659 1320 128 | 978 1 1787 | 809
29 677 1332 129 1 983 | 1794 811
30 694 130 1 988 | 1801 813
31 711 131 992 | 1807 | 815
32 728 132 | 996 | 1814 | 818
BE 744 133 | 1001 | 1821 820
34 T60 134 | 1005 | 1827 8§22
35 . 775 135 | 1009 | 1833 | 824
36 ! 740 136 | 1014 | 1840 | 826
37§ 804 137 | 1018 | 1846 | 828
38 318 138 @ 1023 | 1852 829
39 832 139 5 1027 1858 | 831
40 847 140 11031 | 1864 | 833
41 861 141 | 1035 | 1869 | 834
42 875 142 | 1089 ' 1875 | 836
43 888 143 | 1043 - 1881 | 838
44 902 144 | 1047 1886 | 839
45 915 145 | 1051 | 1892 841
46 928 146 | 1055 | 1897 | 842
47 941 147 ¢+ 1059 | 1902 843
48 954 1 420 § 98 | 840 148 | 1063 | 1907 | 844
49 966 | 426 | 99 | 845 149 | 1067 | 1912 845
50 979 | 432 J100| 851 150 | 1071 | 1917 | 846




THE LARGE EARTHQUAKES

OF 1917.
SECOND INTRODUCTORY NOTE.

It has been the practice hitherto to confine attention to the
largest and best observed earthquakes; but in the preceding
Bulletin (January and February, 1917) brief notes were made
of smaller shocks, and in the interests of completeness it seems
desirable to continue this practice, if it does not delay the
work too much. The smaller earthquakes, when the observa-
tional material is somewhat scanty, are, however, apt to
consume a good deal of time. A good instance of the difficul-
ties met with is given rather fully for March 26 below.

Some time has also been spent in studying the question
whether there is any evidence for an exceptionally deep-
seated focus, and as there is apparently evidence of this kind
for the earthquake of April 21 it seems appropriate to give
some account of it here. In the regular sequence will be
found (see p. 28) a solution of the usual kind; the residuals
are not very large, but one defect is clear at a glance—those
for P are chiefly positive and those for S chiefly negative.
So consistent a systematic difference can scarcely be accidental
and calls for a sensible change in To. For if T, is correct the
only available error is one in epicentre, which will affect P and S
in the same direction, with amounts (3P and &S say) approxi-
mately in the ratio 1 to 1-8. In fact, from a given § (S—P)
we can infer the correct 3P and 3S separately by the equation
3S=1-83P, which may be written

dP=1-25 3(S—P) 38=2-25 3(S—P).

Consider, for instance, the Pulkovo residuals §P=—1s.
and §S==—22s., giving §(S—P)=—21s.

The correct theorctical values deduced from this are
3P = —26s. and 3S=—47s., calling for a change in T, of - 25s.
If we make similar calculations for other stations we get—

Suggested Corrections to T, for 1917, April 21.

8. | S, 8. ! 8.
Caleutta N. +20 ! Rocea +18 | Dyce +54 + Osaka +11
Calcutta, E. +32 | Moncalieri <427 | Shide +24 ‘ Algiers —+21
Pulkovo 425 | De Bilt +16 | Edinburgh +19' Tortosa +20
Zagreb + 9 Uccle +18 { Bskdalemuir + 20 . Coimbra +27
Zi-ka-wei +21 | Paris -+15 | Barcelona +17 | San Fernando (-—54)
Mean +21 | Mean +19 | Mean +27% | Mean +20

4

The suggestion for correction is very consistent, if Stony-
hurst and San Fernando (both Milne machines) be disregarded,
and the mean value is +28s., making T, 0h.49m.41s., and all
the residuals smaller by 23s. They will thus nearly all be
negative, i.e., all the calculated A’s will be teo large, and as
the stations arc well distributed round the epicentre (Japan,
&e., being in azimuth 80°, India in 150°, and Europe in 310°),
we have the paradoxical result that the epicentre must be
displaced in opposite directions. The alternatives are thus—

(a) To accept the records more or less as printed (on p. 23
below), with the errors of P and S pointing opposite ways,
and thus compensating one another.

(b) To accept this new value of T, with residuals for P and S
consistent, but calling for changes in the epicentre which
cannot be made so long as it remains on the surface.

But we can get over the last-named difficulty by supposing
the origin of disturbance at a depth below the surface. It
is easy to see in a general way what the effect of this would be.
Excluding for the moment a certain region round the epicentre,
the waves would reach more distant stations earlier than
expected, giving the impression that the epicentre was closer
than it really is. So long as the observing stations are collected
chiefly in one azimuth, this effect can be met by displacing
the epicentre on the earth’s surface towards that azimuth,
leaving little trace of the real cause (viz., deep-seated focus),
but, of course, assigning an erroncous location to the epicentre.
A study of records which is being made with special reference
to this question of depth of focus shows how often this may
have occurred in the past without its having been suspected.
For instance, when an earthquake is distant from Europe,
all the Kuropean ohservatories will lie near one azimuthal
direction and (may) claim an erroneous epicentre. The testi-
mony of one or two other stations in different azimuths may
have seemed conflicting, but there would be a tendency to
disregard them in favour of Pulkovo and similar well-equipped
stations in Europe, and to allow their residuals to be unduly
large. Moreover, the other stations may also be collected
chiefly near some other azimuth, say B (and let us denote the
European Azimuth by A). Then, owing really to the depth
of focus, the European stations call for a displacement towards
azimuth A and the others towards azimuth B. But there
may be no difficulty in meeting both these calls, e.g., when
A and B are in directions at right angles, so that the calls are
independent. If A and B happen to be separated by 180°,
then the calls become directly at variance ; orif we have stations
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in at least three azimuths, A, B, and J, well distributed round
the epicentre, then we may be unable to escape noticing some-
thing unusual. But in the past such cases have been com-
paratively rare. The gradual multiplication of stations
promises to render them less rare in the future; and, even
as regards the past, something may be gained by revision in
the light of these possibilities. For instance, it seems possible
that the well distributed Milne machines have been too lightly
disregarded when their records seemed inconsistent with
European indications. These pioneer machines have un-
doubted defects, but it will be seen below that their indications
are sometimes in good accord with the best machines.

The present example belongs to the type of three good
azimuths, A, B, and J (or Europe, India, and Japan-with-
others). In the course of several preliminary attempts solu-
tions were found which would fairly satisfy two of these, but
left the third quite anomalous.

The above are general considerations which were carried
roughly into figures by elementary reasoning before it was
realised that Professor C. G. Knott had given us the means
of assessing the effects of depth of focus with precision. The
results come almost immediately from tables in his paper,
“The Propagation of Earthquake Waves Through the Earth
and Connected Problems (Proc. R.S.E. XXXIX, Part II,
No. 14, Session 1918-9), in which he has not only traced the
paths of P and S waves through the Earth, but given the times
of arrival at points on the rays. It is, for instance, quite easy
to compare the residuals of the present earthquake with the
following supposition :—

(1) That the tables in use correspond to cases where the
focus is close to the surface.

(2) That the focus for 1917, April 21, was at a depth 0-03
of the carth’s radius (=120 miles) below the surface.

Of these the first is probably not correct, and should be
modified so far that the tables correspond to an unknown
depth d: in which case, if the focus for April 21 were at depth
d+0-03 the equivalent corrections would not be very different,
unless d is large. It seems quite possible that Professor Knott
has given us the means of determining d through this differen-
tial variation, which depends on d. But such points require
careful investigation and the study of numerous cases, which
is proceeding. For the present we must be content to show
that the results of the two above suppositions are not far
from the facts of observation.

6

Below are given the results for April 21, reduced to the new
T, indicated above and a slightly modified epicentre. Some
anomalous stations have been omitted for brevity, but the
indications of three Milne machines have been retained (in
brackets) to show that their accordance is quite good.

1917. April 21d. Oh. 49m. 41s.
Epicentre 37%2N. 7094E.

A= 0267, B 750, C= 4605,

Station. ! Inst. | Az ] X 0—C ! :[C%f,‘;‘ Sum c‘;‘;;_ Sum
: [P P

Simla JOE | 17 83 -8 -0 074 —0-3
Bombay | M. 173 | 185 | (=3°0) (—2:0) 04 | (=16)
Caleutta [ 0.E. ¢ 129 213 —17 04 404 00
Pulkovo | G 324 340 —0°9 414 —04 +1:0
Zagreb w 300 408 1 —~33 —0'6 ~04 —10
Zi-ha-wei e 83 42:2 —34 —07 +0°2 —05
Monte Cassino — 204 132 -2 —01 —~04 —05
TRocea di Papa Ag, 204 140 —35 —~0'6 ~04 ~1-0
Moncalieri s L300 ¢ 467 ~30 00 —04 —~0-4
De Bilt - 310 1 470 -7 40+3 ~0-4 —0-1
Uccle [ 308 477 -2 —02 —04 —06
Paris P 308 493 2 - 01 04 —03
Manila W 103 3001 —1Y 4103 403 L 16
Tryce Ma. 318 50-3 —05 427 ¢4 | 423
Edinburgh M, 316 311 | (—18) (+1-5) —04 | (+1°])
Shide M.B a0 51-2 —28 4 4075 —~04 5 +0°1
Eskdalemuir G. i 315 S51°3 —2-8 -3-3 05 —04 | 401
Barcelona Ma. | 207 | 316 | —22 | 433 +11 —0d | 0T
Osaka "0, 72 5147 —32 +33 401 +01 | 402
Algiers I BM. | 291 50:6 52 +33 +0°} ~04 : —03
Tortosa — 291 533 32 £33 +0-1 —04 I —03
Miznsawa 0. 65 542 —35 +3+4 ~01 401 ] 00
Coimbra w. 299 595 ~2:0 86 +1'6 —04 ‘ +1-2
San Fernando — 294 597 | (~—2'5) +8°6 (+11) —04 | (+07)
Ottawa B. 337 92:0 ~7'9 442 —37 —04 —
Harvard B.O. | 333 \ 93:0 —4-7 g2 —03 —04 —
Washington — 335 | 982 ) —l11 4402 ~B9 —04 —
La Paz Bi, 289 | 1881 — — — . —

The first four columns require no explanation, except that,
while A is, of course, referred to the new epicentre, it has not
been thought necessary to recalculate the azimuth which is
reproduced from p. 23. In the fifth column the residuals for
P and S have been converted into an equivalent change in A,
by means of the adopted tables.

The correction given in the sixth column is derived from
the parabola
{ A—7) X 0°10 — ( A—17)*x 000086,
which was found to represent the apparent corrections to
epicentre for a focal depth of 0-03 as above, by direct use of
Professor Knott’s tables. A fuller explanation is reserved
for the more complete discussion. The mean residuals of the
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seventh column may be exhibited as in the second column
below. The final columns will be mentioned presently.

After

Limits of A Mean Resid. No. of Obs. Az, Corrn.
835 +0-1 3 +0-2
40 —45 -~0-5 4 —0-8
46 —50 0-0 4 —0-4
50 —52 +1-0 G +0-8
52 —60 +0-4 4 +0-2

If the positive character of the later residuals is real it signi-
fies that the correction is too large, i.e., the depth is not so
great as 0-03, which is quite likely. But the reduction cannot
be serious. The three negative residuals for A>80° are
almost certainly due to errors of the tables, especially in S.

The case of La Paz is important, but we will return to it in
a moment. Let us first examine the condition that the re-
siduals should not show a systematic error in azimuth, which
is a necessary part of the condition that they should be due to
focal depth. Analysis indicated a term
0°4 as (Az.—320°),
which is given in the eighth column and applied in the ninth,
but the numerical sum of the residuals is not reduced materi-
ally by the application (41382 to -4-127), and it seems doubtful
whether any essential improvement can be made in the loca-
tion of the epicentre. But it may be noted that the corrected
residuals, when grouped again in A, give the means shown
in the fourth column of the above table.

Too much stress must not be laid on this single example ;
we may suspend judgment until others have been found and
studied. Meanwhile one final point may be made. If the
focus is more deep-seated than the average, the P wave should
arrive at La Paz near the hypocentre ( A=1388°1) distinctly
earlier than usual. Now an extended study of the times of
arrival of P (?) at stations near the hypocentre has suggested
the average formula

P (7)=20m.27s, — (180 — A)?x 0-0235.

This formula is equivalent to the following table, which is

in provisional use, but is not yet to be regarded as definitive.

Time of arrival of P(?) at stations near Hypocentre.

A 0 1 2 3 4 5] 6 7 8 9

m. s, 8. EN 5. s, 5. EN 8. N .
120 19 2 B 8 L1 12 16 18 21 24 26
130 19 28 31 33 35 37 40 42 44 46 48
140 19 49 a1 53 a5 57 a8 60 G1 63 Gt
150 20 6 7 9 10 11 12 13 15 16 17
160 20 18 19 19 20 21 22 42 23 24 24
170 20 25 25 25 26 26 3 27 27 27 27

The table is given from 120° but at present its applicability
is not intended for A >130°

8

Now, the P (?) record at La Paz is at 1h.8m.56s. ==0h.49m.41s.
+19m.15s., whereas the time of transmission for A=188°1
is, according to the above table, 19m.46s., which is 81s. greater
than 19m.15s. Hence the waves arrive at La Paz 81s. earlier
than expectation, which accords with the view of a deep-
seated focus. It is also approximately of the right magnitude.
Professor Knott does not give the time of travel to a vertical
distance 0-03 below the surface directly, but it can be closely
inferred (from the times for paths at inclinations which approach
the vertical) to be 24s. The difference between this and the
observed 81s. is not large, and it even seems probable that the
7s. difference is actually due as a correction to the table and
formula just given, for the following reason: We noticed at
the outset of the study of this earthquake that the adopted
To was probably wrong, because the residuals for P and S
had been made to compensate each other. Now this is not
the only case. Omnce this possibility of deep-seated focus is
realised it is easy to see by inspection of past records that other
solutions are alfected in a similar manner and will require
correction. (There might, of course, be a number of excep-
tionally shallow foci to balance the deep one, but the first
rough survey is decidedly opposed to this view, i.e., the anoma-
lous cases are chiefly deeper seated than is contemplated in
the tables.) The corrections to T, will not usually be so large
as +23s., but they tend to be positive, and the numbers of
the above formula and table will thus require diminution by
a constant, which the first revision has put at about 7s.
Hence it secems quite possible that the estimates of depth of
foeus derived independently from the stations near the epi-
centre and those near the hypocentre will prove to be in close
accord, at 0-03+d, where d is the focal depth corresponding
to the adopted tables.



1917, MARCH & APRIL.

Mar. 1d. 12&1 24m, (20)s. La Paz "lVBb 1P +b4s 8= +1350s.,, L= -+2-8m.,

-+3:0m. Helwan P (?L)

Mar. 1d. 4h. 56m. (40)s. La  Paz gives eP=+12m.50s., L =442-4m.,

= +44-8m. Honolulu L =443 7m , M= +46 6m. Bombay
ah 99m. to 6h.2m. Pulkovo L = +87-3m., M= +91-3m, Eskdale-
muir 6h.27m. to 6h.51m. Stonvhurst P (?L)= -+84-Tm., M= —-97-6m.
De Bilt eN = +88-2m., ¢E == +59-4m., ME = HUO sm., MN =103-81n.

Mar. 1d. 9h. (0)m. Manila eP = +-3m.548.  Colombo M = +22:5m.

4h. a shock was recorded at La Paz and Rocca di Papa.

Mar. 2d. 2h. 38m. 225. At 11°5N. 114°0E.2 A = —-308, B= +-895, C=--199.
A P. [ s, L. M.
B nm. s. & n. s, m. m.
Manila 756 el 49 —3 —_ — 26 3-1
Batavia 19-1 ¢4 35 -5 — — — 136
Zi-ka-wei 20-9 4 52 0 66 16 ? 84 13-0
Pulkovo 76-9 —_ — — — 416 -—

Mar.

Mar.

Mar.

Mar.

Mar.

Mar.

Mar.

Mar.

On March 2 also records at Oh. (Manila and Zagreb), 3h. (De Bilt), 4h.
(Colombo), Th. (Monte Cassino), 9h. (Athens), 10h. (Rocca di Papa),
12h. (Athens), 14h. (Athens and Monte Cassino), 19h. (Helwan).

3d. 6h. (55m.). Rocca_di Papa gives eP = +1n.ls., M= +2-8m. Zagreb

eNK = +2m.6s., iNE = +2-3m., ¢=-+2m.56s., 1= -3m.7s.

3d. Th. 44m. 30s. TUcecle gives eP +7m lds, -eli = +14'5m. Pulkovo

¢ = +-8m.11s,, 8= +14m.35s., L = +18-5m., M= +4-23-Tm. De Bilt
i b eLiN = +13‘71n4, MN == ++1 . Kdinburgh M = +13-5m.
~+13-5m., I = +16-2m. Parisc= +10m.13s., L = +14-5m.,
M= +1456m. to 15-3m. Zagreb L= +18-5m., M= +19 Sm.

3d. 10h. 14m, 3s. At 55°-0N. 35°0W. Secparately computed.
3d. 12h. 51, 0Os. Obal;a 2 PS8~ 4 1m.14s., L =+24m., MN

Zi-ka-wel e = --3m.52s., -
L = +39-0m. Mizusawa P =(m. 0s., L= +0-7m.

3d. Records also at 3h. (Athens), 3h. (Melbourne), Sh. (Manila), 17h.

{Ucele).

4d. 5h. (501m.). Manila ¢ = - 6m.53: Zi-ka-wel e= +8m.14s.,, MZ = +

22-0m. Pulkovo e« +24-5m., L = +50-0m., M=+582m. Honolulu
L= +430-7Tm., M= 433-8m. Rocea di Papa e= +6.> 3m.

. 4d. Records also from 1h. (Azores), 2h. (La Paz), 8h. (Athens), 9h. (Athens),

13h. (Manila), 17h. (Zagreb).
. 3h, 5m. Ts. At 17°0N. 97°0W. A= —-117, B=—-949, C= 4-292.

=

A r. o-C. S8, 0-C. L. M.
o nL. s, S. n. s. 8. m. m.
Port au Prince 236 ¢5 22 —2 9 36 0 196 —
Harvard 337 17T G +4 12’. 34 -2 216 —
Paris 83'4 —_— — 44-9 469

Also rceords at 2h. (San Fernando), 3h, (Jamaica), 4h, (Manila), 5h. (Manila
and La Paz), 7h. (Manila), 16h. (Azores), 17h. (La Paz), 21h.
(La Paz and San ¥ernando).

6d. 3h. 5m. 33s. At I16°0N. 96°-0W. Separately computed.

Mar. 6d. Records al /lh (Taihoku), 5h. (Taihoku), Gh. (Batmm), 11h. (La Paz),

12h. (Zagreh), 28h. (Helwan, Pulkeve, snd La Paz).,

Mur. 7d. Ok, La Paxz £ = 4200305 San Fernando P == +40m.0s.

May. 7d. 3he Zi-ka-wel ¢ == + 2710348,
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1917. March 3d. 10h. 14m. Os.
Epicentre 55°0N. 35°0W.

A =+-470, B= —-329, C=+-819; D= —-574, E= ~-819;
G=+-671, H= —-470, K= —-574,

s .
Station and E g
Component. S A | B P 0—-C. S, 0—C. L. AL
] <) !
= < | |
5 o | o M., ‘ s. M.os. s ‘ 3 M.
Tdinburgh |w | 9| s| — e — | 1o
Eskdalemuir HEEN 180 ! 76 4 18 + 1 “ 74T T 90 10°4
e big O399 8 er | tal 9se 4 do2 | 10w
e ~N. | G 23+7 ed 2 } 4 -2 g
TUccle |G, 238 83 5171 —9 — 9T —
Harvard "B.O.| 266 | 257 65 42 ‘ —12{ 710 42 + 9] 140 —
- B.O.} 266 ‘ 257 e5 38 —16 10 16 —17 i 146
§an Ternando x. i — 22'0 [ ?8 - | = 10 45 -+t — 1:0
Tortosa — 27-0 | 74 5 42| —16 — — 1102 156
Ottawa ~. B, 273 ] 266 6 1 ( 0 10 32 14 } 17-0
E. ; B, 273 | 266 6 4 + 3 10 37 — 9 - -
Monealieri 5. 287 | 86| o~ — — — fel2d | —
‘Toronto M. 305 | 266 -— — — P12 181
Zagreb Now. | W 330 84 6 54 — 2 — — 14 0 178
Rocea di Papa Ag. 385 | 92 ed 48 —132 ] — — ! - 49
Vietoria, B.C. M. 514 | 302 -— [ — — — i 11'1 28-4
La Pax Bi. 76:9 | 213 | el2 2! 4+ 2 —_ i 3860 42+7
Honolulu M. 89:6 | 309 -_— — i — — 1 382 40°1
J l

The residuals suggest a reduction of T, by 4s.

Paris (A =236, Az. 90°) records the quakeb from 1011.027111. to_10h. 42m,

San Fernando gives for B, L=+11-5m., M= +15-0m. Washington
(A =32°3, Az, 257°), el —L9m "65 (+15b§ ), b = . (+1')9s)
L=+ 20-3m. Pulkovo (A =34°1, Az.=55°), Se=+8m

SR, = +12m, 26s.,, L= +16'0m M= 417" 7m Hol\\an (/s =

Az, =88, P= +310m., L.

Mar. 7d. 9h. 45m, 40s. Ta Paz (A-17 ‘7)) P= +4n114 8= +4T7m.34s.,

Ti=+9: .)m, M = +10-8m. Pulkovo ¢P = -+ 17n1.50s.
P = +69-3m,

Mar. 7d. 21h. Zi-ka-wei e = +5m.18s. Pulkovo L = +48-0m.

Mar, 8d. 5h. 43m. 53s. La Paz (A =17°7), P=+4m.14s., 8= -Tm.34s.,

+9-8m., M= +10-8m
May be a repetition of the quake of Mar. 7d. 8h. 45m. 40s.

Hclwan

L=

Mar. 8d. 9h. 31m. 13s. Near Batavia (A =1°5), P = +23s,, S = +42s,, M= +59s,

Mar. 8
Mar, 8

=

. 14h. (20m.). La Paz P = +3m.0s., L =+60m., M = +6-4m,

16h. (30m.). Manila e=410m.2s. Zi-ka-wei e =13m.10s.,
16-4m, Pulkovo L = +46-0m. Taihoku e = +9-0m.

&

M=+

Mar. 8d. 22h. 24m. 37s. Rocca di Papa ?eP = -+26s8, i=-+43s., S=+51s.,
M =1-9m.

Mar. 84. Also record at 21h. (Manila).

Mar. 9d. 12h. 2m. 328, Batavia gives iP = +-1m.19s,, 8§ = +2m.21s., M = +4-5m.,
A =5°. Direction K28°S, Manila eP = +1m.13s.,, S=-+2m.4%s.,
L =4-9m., MN = +5-2m., ME = +5-0m. But if these refer to the same
shock the epicentre must be at least 10° from Manila and Batavia, so

that 8 must be misread in each case.

Mar. 9d. 23h. 2m. 0s. Manila eP = +41m.10s,, L=-+22m., MN=-+3-0m.,
ME = +3+4m. (Ba,tan:zs Islands, Basco). Pulkovo el = +4+43-0m.

Epicentre 20°-3N. 122°-0E. Taihoku e = -+1m.38s.
Mar. 9d. Also records at Oh. (La Paz), 2h. (San Fernando).
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1917. March 6d. 3h. 5m. 43s.
Epicentre 16°-0N. 96°-0W.

A= —-100, B= —956, C= +-276; = —985, E=+105:
= —029, H= —-274, K= —-961.

g | £

Station and g = i
Component, E] A k= P, | 0—-C 8 o—C L. M

= 3 [
: N o | wos 5. M. s s. M. M.
Tuc on B.O.0 20 8231 5 eF 456 1279 | 151
Wa-hington — looga| 3] e6 11 4123 | €207 —
— i 282 3| e6 4 ‘ +119 | €206 —
Lick — | 309|318 e6 44 I~ | e163 | 224
Berkeley — 1 . 318 © e 48 +10 | e16°8 23-0
J] e 3181818 o7 2 1Y — 244
Ottawa B. 91 26| 6 53 + 3 166 | —
Victoria, B.C. M. 43311 718 59 (+ 1| 209 | 274
La Paz Bi. 61138 8 1 —12'} 233 | 257
Coimbra w. 951 — ! 1+ 9 387 —
Edinburgh M. 784 | 35 [ ?11 29 +18 — 503
Stonyhurst . 792 | 3701322 41 (+27]  — 286
San Fernando N. — 80-3 551 13 17 — — 473
Kew ) 810 | 391 21 17 (-8  — 543
Tortowa ‘ si0 | 49| 12 51 — 376 | 499
De Bilt . 840 1 87|  — +13 | €373 |r4l'6
Monealieri . 881 43 L" 13 2 - 3 361 53
Pulkovo ICA 928 20113 33 —33  41'3 49'5
Zingreb W. | 930 | 40| el3 30 — 4 493 | 543
Manila W. | 1824 | 308 | e19 26 — — —
Batavia Ww. 1554 | 201 | e19 11 — — 233

Toronto (A 31°:0, Az. 24°), L= +10:3m., M= -+20-6m. thona glves
\ =?%-+17m., SV = 2-3m. Hounolulu (A +
LS =+419m.17s. (+ Os)

2867, S ? ( 48.),
Lskdalomuw (A #78° 4 AL 36) duration of quake 311 28m. to 4h. 15m.
Pulkovo also gives PR, = 417m.18s,, SR, = +30m. 47s eb has
iP = 413m. 354 i= +13m.51s. Helwa.n (A:111° 6.. Az, 4 ), P
*29m 17 : 20, Melboume (A =122°5, Az. 235°, el =-66-3m.,
M= +176 4 Az 18%), M= -+88-83m. Other

epicentres 14" O\I 96°5OV (Ottawa), 27°-0N. 104°-0W. (Pulkovo).

Mar. 10d. 12h, 15m. 558, Pulkovo gives iP = -+-10m.35s., ¢ = +18m.34s., 8= 1
19m.8s., L= +29-1m. Epicentre 48°-N, 156° "B, (Kuriles) ; felt also in
Petropavlovsk Zagreb et = +12m.3s., M = +12¢3m.

Mar. 10d4. 19h. 52m. 40s. Batavia P = +23s, S= 4425, M= -48s.
Mar. 10d. Records also at Oh. (San Fernando) and 17h. (Algiers).
Mar, 11d. Records at 9h, (Moncalieri) and 10h. (Algiers).

Mar. 124. 9h. 7m. (25s.). Manila P = +35s., L=+10m., MN=+14m.,,
ME = +1-5m. Helwan P = +24m.335s.

Mar. 12d. Other records at 0h. (Manila and San Fernando), 4h. (Colombo), 5h.

{Helwan), Th, (Helwan), 15h. (Stonyhurst), 19h. (Pulkovo), 22h.:Pulkovo)

Mar. 13d. 3h. 40m. 46s. La Paz (A =12°0) P=+2m.59s., S=+5m.19s.,
L= +7:6m.

Mar. 13d. 6h. 40m. (0g.). Mizusawa P = +6s.,, L= 417s.
Mar. 13d. 15h. 4m. 0¢, Lick eP = +5s., el = +13s.,, MN = +25s., ME = +17s.
%enrkclesgb €PN = +17s,, cePE=~=+18s., t¢eL=+32s., MN=+34s.,
=+

Mar. 13d. 15h. 44m. 41s. La Paz (A =25°9) P=-+5m.48s.,, S=-410m.21s.,
L= 18-0m.

= +15-56m., M = 4

Mar. 13dP159h 57m. (30s.). Mizusawa PE= +25s, LE=-+09m. Osaka

81s., L= +2-3m., MN = +2-5m. Record also at 14h. (Manila).
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1917. March 14d. 18h. 13m. 7s.
Epicentre 38°-5N. 22°5E.

A=+723, B=+299, C=+-623; D=--383, E= —924;
G=+-575, H=+-238, K = —-783.

g | | | 1 |
Station and k= ( ! i
Component, ) 1 A T 0—C. y‘ S, i 0-C0 L ¢ M
A | | ' | '
P | | i
o M. & EN ' M, 8. 8. r M. M.
Athens Ma. 12 0 201 4 2, 0 50 +17 11 1 15
Monte Cassino — 7°2 L 46 — 3| — — 39
Rocea di Papa Ag. 81 1 53 - 9! — — — 47
Zagreb W. 87 e2 3| —97 i3 30 —25 —  INE49
Moncalieri S| 127 3 3] — 6] 6 29 L (6°5) | n86
Paris 17-6 e 15 78 (7 15) | (= 16) (9°4) 129
Uecle G 177 e4 6] — 7 e8 29 e 96 —
De Bilt . | G 181 4 17 -1 728 | ~14 90 12-0
Pulkovo G, 218 is 7| 441 19 1 0 1009 | 135
Edinburgh M. | 248 13 59 *L —_ - (14°0) 154

Pulkovo gives the epicentre as 39”.7N. 20°-9F. The residuals show that this
would suit the observations rather bett A revised solution would give
To=18h.13m. 19s.; 39°4N. 21°-3E.  Zagreb also gives M (NW) = +6-8m.
Helwan (A =11° 5, Az, 137“) P=+4+Tm . Monecaliceri, I = +7-9m.,
ME = +9-8 Paris, e;= +9n 263 De Bilt, LN = +8§- 8m.,
MN = +11- 3m Kew (A ==20°5, Az 316"), M= = +11-9m. Dskdalcmuir
(A +24°0, Az. 323°) records the quakc from ISh 29m. to 18h. 4

Mar. 14d. 1h, (10m.,). Colombo P=+1m.0s., M= +35m. De Bilt e=+46-0m.
Pulkovo eL = +35-0m

Mar. 14d. ah 40m. (50s.). DBatavig P= +17s., 5= +32s,, M= +0-6m. Malabar
—P=19s. Also felt in West Java.

Mar. 14d. 11h, 55m. De¢ Bilt eN=+39-0m., MN = +57-1m. Pulkovo e¢; =+
10m.0s., e;= +18m.6s.,, L=-+31'0m.,, M= -4351m. Felt in Petro-
pavlovsk.

Mar. 144, 18h. 13m. 7s. Emventre 38°-5N. 22°-5X., separately computed (see
also 1916, Sept. 27d. 15h.).

Mar. 14d. Records also at 5h. (San Fernando), 6h. (Athens), 20h. (Zagreh),
21h. (Zagreb).
Mar. 15d. Oh. 14m. 6. Epicentre 38°-5N. 144°-58. Separately computed.
Mar. 15d, 20h. 41m. 40s. _SAt 46°-6N. 25°-7E. ""IVOD by Pulkméo which recmdl‘:
5m.5

iP = +3m.17s., 8., Ti==-+ . +8-9m., e Bilt
MN = L8 3m Zagreb  ¢P = +1m.29s,,

e = +8m.8s., m.,
i=+2m.158.,, MN = +3 9m.

Mar. 15d. Mizusawa gives records of 19 shori quakes between Oh.45m. and
13h.30m. There also records at 9h. (Taihoku), 18h. (Moncalieri).
Mar. 16d. 10h. 4m. 348. Epicentre 1°-0S. 18°-0W. Separately computed.

Mar. 16d. Records also at 1h. (Mizusawa and Honolulu), 2h. (La Paz), 5h.
(Mizusawa), 9h. (Azores), 11h. (La Paz), 12h. (Mizusawa), 14h.
(Mizusawa and Zagreb), 17h. (Manila), 19h. (San Fernando), 21h.
(Helwan and La Paz), 22h. (Mizusawa), 23h, (Mizusawa).

Mar, 17d. Oh. 24m. (20s.). Mizusawa PN = +16s., PE = +6s,, 1SH = +26s.

Mar. 17d. Th. 45m. (08.) Zi-ka-wei e = +3m.4s.,, MZ,= +6-3m., MZ,= 4+7-4m.
Taihoku ePS= +2m.10s. Pulkovo e~ +40-5m.

Mar, 17d. Records also at 6h. (Zi-ka-wei), 21h. (San Fernando), 22h, and 23h,
(Zi-ka-wei).



13

1917. March 15d. Oh. 14m. 6s.
Epicentre 38°°5N. 144°-5F.

A= —-637, B=4-455, C= 4-623; D= +1581, BE=+-814;
= —-507, H=+-362, K= —783.

1 i

g L

Station and g : i
Component. ] r. S 0-C.! 8 0—C. L M.

= ; ; .
i |
! Al
i i M. B, =, N M., = =, M. M.
Mizusawa E | 0. | 0 42 0| — — N 12
Osalka 0. 2 1 47 — — 39 | x50
Zi-ka-wei — 4 44 + 1 — ~ 137
Taihoku O 5 21 — 3 128 14°7
Manila W. 26 54 10 193 in251
Calcutta ~. | O.E. 912 + 4 291 36-2
k. | 0.5, 9 0. — 8] 29-1 359
Honolulu M. 9 45 129 30-3 350
Simla 0.7 9 6l L3 — | 334
Victoria, B.C. M. — o 449
Bombay E. | M. 10 38 — 2 ~- 41-0
Colombo £ | M. — — — 40°0
Pulkovo . ill 6 + 3 329 426
Lick — — — —
Edinburgh M. 816 | 342 17 36 | ?PRy — 579
Eskdalemuir j 2 12 29, — 3 892 49-0
De Bilt E, 12 33 -1 e 389 47-8
Stonyhurst ell 0] 08 — 481
Zagreb N.E. el2 3| — 7, 42-9 540
N.wW, i1z 33 12 — 519
Uccle e12 37| 6| 59 | =
Kew 21 54 ?8 — 534
Shide 12 471 —~ 3 —_— —
Paris el2 56| 4 1 429 | 489
Helwan E. 12 34| — 7 — —
Monealieri 12 59| — 5| — IES1'5
Rocea di Papa e16 22 |?PRy | - — | e46'9 | 509
Barcelona — — - — e46°0 52°9
Harvard E. - — - — e 476 55°1
Zi-ka-wei PR:(E) = +56m.7s., PS(N)=3§ SR (E)=9m.13s., ME =
13-4m. Pulkovo iPR,; = +13m. 35%., = -+ 24m. 12s.
Tdmbur"h P (7PRy) = +17m. 36s 1

SRy = --28m. 19s. I
+52:8m. Moncalieri L (28Ry) =
Besides the above we have also :
Borkeley (/A =69°-6, Az, =57°), ¢ = +18m.54s. Barely perceptible trace
distant ealthquake
(A =88%6, Az.27°%),
Toronto (A =88°7, Az. ‘0‘), P(’%) = oh 23m 24s.,
L=+45%m.,, M= »1.—57‘7111. Marseilles e = +50-0m.,
‘Washington (A =93° 7, Az, =31°), e» +47m. 15s., L = .
Algiers (A =96°8), L= +52-9m., M= 4544 0011nb1a (A ‘)7
Az, =338%), e(?PR.) = +17m. 315., I’(: . 14s. Ry?) =
31m.36s., L= + 48- Qm ., ME = 2-
(A ]00"~2 36°), P

formula and tabh, on p.7, PRy~ +23m.58s.,, SR;=+442m.9s,, L
+71-9m., M= -+91-6m.

of

Athcns (N =862), eL=+446-0m. Ottawa
P(?S) = 4-27m. 8s., br—+3nn.44s., L= +47-9m.

5

. S'm I‘(\rnando
23m. 54s., 56-4n1., M=-4G4-9m.
Az. =62°), P=-19m.59s., in close accord with new

Other SHQLOBUO!]]& for epicentre arc by Pulkovo 37°-7N. 140°-1E.; by Ottawa

0N, 143%5

btudv of the Iesxdualslsu;gexts as a slight improvement Ty =0h. 14n. 11s,,
1K

cpicentre 39°-TN
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1917. March 16d. 10h. 4m. 34s.
Epicentre 1°.08. 18°-0W.

A= 951, B= —-309, C= —-018; = ~-309, E= --951;

G = —017, H= +-005, K = —1-:000.

Component. | P 0-C. S,

Azimuth.

Muachine.
>

Station and } k 1 i
|

Coimbra,
Algiers

Rocca di Papa
Moncalieri
La Paz

Paris

Tecle

Zagreb

Stonyhurst

De Bilt
Eskdalemuir
Iidinburgh
Toronto

Pulkovo
Mauritius N.

Epicentre adopted from De Biit.

San Fernando (A =391, Az, =15% rccords P = -{ 12m. 2GS N

L= +422-4m.,

MN = +25-9m., ME = -+24-9m. Stonyhur st = —3m. 48, De Bilt
MN = - 32-61n. Helwan E (A =562, Az, P +17m. 268, M=
<+ 32-Ym. Mauritius E, P = --21m.20s., +25-1m. Colombo

(A =978, Az =83°), P= +55m 26s.
SR, ZGm ]49 Ia 25 4m.

F ulkovo iPR; = -+13m, 54s.,

Mar. 18d., 17h. 39m.

L607, B = 4449, C = +-65

JaN

Athens 113

Helwan 11-8

Zagreb, 156

X.E. 156

Roceca di Papa 178

Pulkovo 19-2

Moncalicri 21-3

De Bilt N. 240

E. 240

Uccle 245 3

Paris 25-1 300 — — —
Kew 272 305 — — —_— —
Edinburgh 29-6 313 11 18 28 (11 18) —
Mizusawa 74-6 50 (27 10) — —_ -

lupmcnuc 11 ON. 36°5E. (See 1916 Jan. 24). A=

L. M.
m. m.
— 66
— 125
— 104
— 91
- 10 ‘)
1040 145
122 158
112 150
11-8 203
el14:0 —
— 210
9 —
(27-7) hand

Helwan gives 8 = -4 10m.24s,, but the true S is probably the +35m.0s.

recorded for P.
Zagreb has also i= +4m.11s. and i = +4m.51s.
Monecalieri. The M record is MN, MK ig 16-8m.

17h.39m.58.

T, stated to be

The records for Mizusawa have been inserted in the table to show that
they must belong to a different shock close to Mizusawa.

Pulkovo give epicentre at 41°-1IN. 24°-3 K., which will not

fit.

Mar. 18d. Records also at 2h. (Mizusawa), 4h, (Batavia), 10h, (Algiers), 17h.

(Eskdalemuir), 18h. (Algiers, De Bilt, Edinburgh, La
19h. (Pulkovo, Mizusawa), 20h. (Mlzuszma)

Mar. 19. Records at 0h, (San Fernando), 3h. (Taihoku), 10h.
12h. and 13h. (Mizusawa), 15h. (L
Prince), 17h. Manila, 22h. (San Fernando).

Paz, Mizusawa),

(Roceca di Papa),

a Paz and Osaka), 16h. (Port au
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Mar. 20d. 1h, 37m. (20s.). Mizusawa P = +433s.,, L =-+1-0m. Zi-ka-wei eL =
+13-8m.

F12:3m., M=

Mar. 20d( 1Recorda also at 2h. (Mizusawa), 4h. (Helwan), 12h. (Zi-ka-wei), 15h.

Manila gives epicentre 9°-5N. 126°-5E.), 18h. (Manila), 20h. (Zi-ka-wei),
23h. (Manila).

Mar. 21d. Oh. 29m. (518.). Rocca di Papa eP = 423s.,, S=+42s.,, M = +1-0m.

Monte Cassino P = 439s., M = +1-2m. Zagrcb cP = 4{68s., P=+7ls.,
ME = +-2-3m., MN = +2- 2,

Mar. 21d. Records also at 2h. (San Fernando), 3h. (Bombay), 8h. (Honolulu),

Mar.

Mar.

Mar,

13h. (Manila), 14h. (De Bilt, Helwan, and_ Batavia), 16h. (Moncalicri),
20h. (Taihoku), 22h. (La Paz and Rocea di Papa), and 23h. (La Paz).

22d. 2h. 36m. 34s. as deduced from the La Paz observations, but beyond
this the material is not capable of giving a precise eplcentre The
European stations suggest an unfamiliar position in the Antarctic, if
we may presume that they are chleﬂy records of L, though entered as P.
Adopting as epicentre 7308, 1&0 OW. (A=—146, B=—-253, C=
—+956), we have for La Paz (A =63°6), P= +10m‘ 31s., S —ISm 58s.
0—C =58 and ~10s.), L= +26 4m M =29-4m. Andalgala (A =
53°-3), e=--14m. 20s. not rcadily identifiable. Pulkovo {A =162-5),
e=+32m, 50s. De Bilt (A =149°1), eP = +44m. 26s., probably SR,
(+42m. 52s.). Other observations all of L (and M) as below :—

A M.

o m.

Melbourne 556 34-1
Cape Town 69-4 —
Helwan 134-3 846
San Fernando 1315 99-9
Moncalieri 1434 —
Paris 1454 113+4
e Bilt 1491 45
Edinburgh 156-0 —
Pulkovo 1625 859

Mauritius ( A =86°:9) records M = 4+ 54-4m.

. 22d. Records also at 0h. (San Fernaudo), 3h. (Eskdalemuir and Melbourne),

511 {Taihoku), 7Th. (Roceca di Papa), 13h. (La Paz), 14h. (Monte Cassino),
19h. (Melbourne and Manila), 22h. (S8an Fernando).

. 23d. 12h. 28m. (15s.). Roceca di Papa eP = +3s., 8= +0s.,, M= +0-2m.

Monte Cassino I = +-45s.

. 23d. 14h. 22m. (65s.). Rocca di Papa P=+419s., S=+32s., M= +0-6m.

Monte Cassino P> =

. 23d.  Records also at 1h. (Lick), 2h. (Osaka), 16h.—21h. (Monte Cassino),

18h. (Lick), 23h. (San Fernando).

. 24d. Oh. 40m. (53s.). La Paz P=+6m. 85, L=-+141m., M= +17-4m.

Chacarita P == -+ 10m

. 24d.  Records also at 1h. (De Bilt and Helwan), 4h. (Rocca di Papa),

5h. (Mizusawa), 6h. (Monte Cassino), 11h. (Mizusawa), 13h. (Zi-ka-wei),
i4h., (Bombay), 17h. (Melbourne), 13h. (Helwan), 19h. (La Paz), 21h.
(San ¥ernando).

25d. Records at 0h. (Edinburgh), 2h. (Zi-ka-wei), 4h. (Osaka), 6h. (Stony-
hurst), 11h., 16h., and 17h. (Helwan), 21h. (Monte Cassino and San
Fernando).

26d. 14h. We have here one of those puzzles which require much expendi-
ture of time to solve; and yet it secms unsatisfactory not to attempt
some solution when so many facts are clear. Two shocks following at
an interval ¢f %4m, are recorded by Harvard, Ottawa, Tucson. and
Washington, so that we have an extra check on thesc rccords. The
epicentre for both is clearly not far from Tucson, which records :

PE PN ME MN
14h. 4m. 9s. 4m. 16s. 5m. 4s., Sm, 20s.
28m 47s. 28m. 58s. 29m 56s. 29m. 54s.

Limiting attention to the first shock the greatest (latest) value for T, is
4h. 4m. 9s., on the supposition that Tucson is actually the epicentre.

16

Waghington (distant 28°-1 from Tueson) records :

e=14h. 12m. 20s. (E), 40s. (N} £ =14h, 16m. 46s. L =14h. 19m. 32s.
e= 36m. 42s. S =14h. 11s. 22s. [(E), 40s. (N)

Now the S wave arrives at Washington at T, +Swu, where Sw is the time of
transmission of S from the epicentre to Washington. TFor A =28°1,
Sw=11m. 1s., so that on above assumption T,+Sw =14h. 4m. 9s. +
11m. 1s. =14h. 15m. 10s.

But this is much too small, observation giving 14h. 16m. 46s. Hence we
must increase either T, or Sw or both, Now we cannot increase T, as
already remarked ; we can only diminish it : and this gives us an addi-
tional reason for inereasing Sw. To increase Sw as much as possible
we must move the epicentre away from Tucson on the side directly
away trom Washington. Suppose we take three suppositions, making
Al the distance from Tuecson, 5°, 10°, 20° in turn :

At T, Aw Sw Ty +Sw
o h. m. s, o m. S. h. m. s.
0 14 4 9 28-1 11 1 14 15 10

+ 5 2 52 331 12 26 15 18
10 1 39 381 13 39 15 18
20 13 59 28 481 15 55 15 23

It is useless to consider greater alterations than these, for we have already
gone beyvond what the observations of 1, and M will countenance. It
thus appears that if the Tueson record is correct the Washington observa-
tion at 14h. 16m. 46s. cannot be 8; orif the Washington is S, there must
be an error in the Tueson record. We must suppose some error.

The simplest supposition is that of an error of 2 minutes in the Tucson
record, With assumed epicentre at Tueson itself as before, we
have now T, = 14h.6m.9s.,, and T, + Sw = 14h. 6m.9s. + 1lm. Is. =
14h. 17m. 10s. as compared with 14h. 16m. 465, observed. We now
require a diminufiorn, which is quite easily made, for by moving the
epicentre nearer Washington we diminish both T, and Sw. We have
seen already that when A is near 35° they change about equally, and
henece we need only diminish each by half the 34s. required, moving the
epicentre less than a degree east from Tucson : say to 32° 3N. 110°-0W.

But before suggesting any change let us tabulate the records on this crude
hypothesis Ty =14h. 6m. 9s., epicentre Tuecson 32°-3N. 110°-8W.

A P. o-C s. 0-~-C L M.

o m. s. S, m. s. s. m, m.
Victoria B.C. 186 4 28 + 4 — — 74 98
Washington 281 6112 + 2 1037 —24 134 —
Ottawa 30-1 — -~ el2 & +29 13.5 _
Harvard 329 13 21 s (18 21) 59 172 —
Honolulu 432 —_ — — — 16-8 183

‘We thus see the difficulties of making any improvement ;

(a) Moving the epicentre nearer Washington as suggested ahovc makes the
residuals for Ottawa (and perhaps Harvard) worse. Honoclulu also with
L =16-8m. seems to have already too large a A, which would be still
further increased by moving the epicentre nearer Washington (though
if we assume that L should be 8 we could get over this diflieulty).
Finally T, would be nceessarily diminished, and therefore all the
residuals, already chicfly positive, would be increcased.

{b) We counld inercase T, by altering the assumption of crror at Tucson—
say to 3m. instead of 2m. But we can searccly make any alteration
less than 1m. unless we discard Tueson altogether (which seems a strong
measure in view of the double quake), and o large a change invelves
large changes in A for other stations.

Now assume that the hypothesis of an errcr in Tucson is unworkable, and
the alternative is some crror in Washington. Let us then accept
Tucson as eorrect, and for the moment exclude Washington, 1Wc¢ must
increase all the above times and residuals by 2m. The Victoria rceord
canpot any longer be P unless we are prepared to mave the epicentre
10°, which is scarcely consistent with the Tueson record. Treating it
as b we get an approximate A =14°, which would call for moving the
cpicontre some 4° from Tuecson, and a consequent further decrease of
62s, in Ty. Only about half of "this change however is required as the
/A of Victoria will then incrcase to meet it. Ottawa and Harvard
observations would now refer to L instecad of S. We can only make the
Washington observations mcan anything by also moving the cpicentre
nearer Washington and supposing that the first of them refers to S and
the second to L. 'Thus the alterations required are more numerous than
in the former case.
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Mar. 26d. Records also at s5h. (La Paz), 16h. (Cape Town).

Mar. 27d. Records at Oh. (Manﬂa) 6h. (Monte Cassino), 7Th. (San Fernando),
9h, 7m. (epicentre given in Philippine Catalogue as 11°'IN, 125°2E.),
17h. (Stonyhurst), 19h. (Lick), 23h. (La Paz).

Mar. 28d. 5h. 9m. (20s.). Melbourne iP = +4m, 4s,, L =+4+8-0m., M= +11-4m,
Honolulu P = +10m, 52s., ?S = 4 16m. 16% L= +209m., M = +24-0m.,
Helwan I = +30m. 40s.

Mar. 28d. Records also at Oh. (San Fernando), 3h. (I.a Paz), 6h. (De Bilt and
Helwan), 11h. (Monte Cassine), 17h. (Helwan), 18h. (Mizusawa), 21h.
{Moncalieri).

Mar, 29d. 2h. Om. 52s,: 2°-78. 83°-3W. The epicentre has been adopted from
a determination made at De Bilt by comparison of the La Paz and
Vieques records ; but it does not satis vationg at Washington
and Honolulu. 1f it were moved to 2°- . it would suit Washing-
ton, San Fernando, and Pulkovo better,

JaS P. 0-C 8, 0-C L. M.

o m. s. s m. s. . m. .
La Paz 20-3 i4 51 + 7 8 36 + 7 12:0 140
‘Washington 420 e 31 40 031 PR, el5s —
Harvard 46-4 — 17 1 +88 ¢193 27-2
Toronto 46-6 20 ’.! 24 50 L (24-8) 304
Victoria B.C. 61-8 32 35 L 35 4 ? 32-6) 410
Honolulu 76-9 19 50 28 (19 50) (—1]8) 41-4 45-1
San Fernando 81-3 22 8 28 (22 8) 30 444 47-6
Edinburgh 86-7 25 14 28 (25 14) +96 — 52-1
Stonyhurst 86-8 — — i23 38 1 40-2 46-8
Paris 89-3 - — — e 531 —
De Bilt 91-2 — ~— 24 23 3 ed3-1 47-7
Moncalieri 92-7 e27 12 23 (27 12) J-Ia() 41-7 50-2
Pulkovo 1040 e 22 38 2 -—67 451 557
Helwan 1126 33 8 1 — — —

Colombo records P(?L) +86m. 8s.,, Me= +93-4m., FEskdalemnir from
2h. 30m. to 3h. 14m., Kew M= +641m., lLdinburgh 8= +29m. i8s.,
Honolulu S = +26m. 50s8. (28R,).

Mar. 29d. Records also at 1h. (Zagreb), 21h. (Monte Cassino and Rocca di
Papa), 23h. (Lick and Tortosa).

Mar, 30d.  Records at Oh. (Athens, La Paz, San Fernando), 1h. (Athens), 6h.
{Lick), 12h. (Rocca di Papa : 1«‘plcmtre in Perugia ?), 16h. (Llck)

Mar, 31d. Records at 3h. (La Paz), 4h. (Baltimore, La Paz, and San Fernando),
8h, (Helwan), 9. (Helwan and La Paz), 11h. (Batavm), 17h. {(Bombay),
18h. (Mizusawa), 23h. (Lick).

April 1d. Records at 1h. (Mizusawa and Osaka), 2h. (Azores), 11h. (Algiers),
16h. (Manila and Monte Cassino).

April 24, 2h 3m. (408.). Athens eP = +39s, eS=+1m. 8s.,, L=+15m., M=
1-8m. Zagrch, eNW = +2m. 25, L=+53m., M N.E.= +6eam.
Pulhovo iPe +3m. 548, S=+Tm. 46s., L= +9~3m., M=+114m.
Mongcalieri i= +5m. 563., L=-+8&7m., De Bilt ¢L=4+10-2m., M=
+10-9m. San Fernando P?= +?5m. 20s. Zagreb eNW = +2m. 2s.,

L= +53m., MNE = +5-7m,, MNW = -+6-4m.

April 24, Th. 54m. (0). Batavm P= +1m. 288, S=43m. 8s., M= +5Tm.
Manila eP = +3m. 33s., = +5im. 48 L +7-7m., MN=+8-2m.,
ME = +8-6m. Melbourne P = 419m. 12 = 120-3m., M = +-21-6m.
Pulkovo e = +14m. 36s., I = +42m., MN = +52 8m.

April 2d. 14h. 57m. 13s, Batavia P=+4+1m. 25, S=+41m, 50s.,, M= +3-3m.
{near Sumatra). Colombo P = -41im. 475, Pulkovo e = +30m. 47s.
Azores P = -+36m. 35s.

April 2d. 17h, 23m. 0s. Rocca di Papa e = 38, P = +8s., S = +14s., M = 4208,
Monte Cassino P = 46s.,, M= +0-2s. La Paz P=+24m. 28s., L= +
+2756m., M = +28-8m.

>
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April 2d. Records also at 4h. (Colombo)., 5h. (La Paz and Stonyhurst), 7h.
(Moncalieri), 9h. (Berkeley and La Paz), 10h. (Stonyhurst), 11h. (Cape,
Colombo, and Moncalieri), 18h. (Pulkovo), 19h. (Batavia), 20h. (Pul-
kovo), 23h. (Lick).

April 3d. 12h. 32m. (0)s. Fpicentre 34°.08. 80°-0F.,
= 4143, B=4-816, C=—-559.

_/\ P. O-C. 8. 0-C. L. M.

° m. s. s, m. s, 8. m. m.
Batavia 37-2 74 + 9 — — — 14-0
Colombo 40-9 — — 14 42 +22 185 20-0
Kodaikanat 44-3 16 12?8 (16 12) +66  20-8 22-0
Cape Town 50-2 — — — — o 21-5
Melbourne 516 21 0 WR, 24 0O ? 253 27-5
Bombay 534 18 7 18 (18 7) 66 — 271
Manila 62-3 e10 13 —14 — — — —
Simla 65-2 19 54 ¢S (19 54) +27 — E3290
Zi-ka-wei 759 e12 0 + 6 — — — 42-7
Aleiers 1007 — —_ — —  e500 61-0
Pulkovo 1020 214 8 —12 26 0 —15 480 53-4
Moncalieri 1021 e 57 35 ? —_ — 634 —
San:Fernando N 106-7 34 SR, — -— 855 585
De Bilt ~N. 1079 — — — ~— NG00 ®m64:3
Kew 110-5 67 0 ? — — —_ 79-0
Edinburgh 114-0 23 36 7 — — — —
La Paz 1210 — — — — 590 71-3
Honolulu 1277 53 18 ? —_ — 656 746

Pu;lgmvo records PR, =18m. 27s., 1=24m. 37s., PS =27m., 35s., SR; =

33m.

s.
Eskdalemuir records 13h. 34m. to 13h. 53m.

April 3d. TReeords also at 0h. (San Fernando), 1h. (La Paz), 3h. (Monte Cassino),
11h. (Edinburgh), 14h. (Monealieri, Pulkovo, and Toronto), 15h.
(Manila), 18h. (Monte Cassino), 22h. (Batavia).

April 4d. 13h. 39m1. 30s. Pulkovo gives an epicentre 43°-0N, 28°-0E. (Balkans),
using this the tollowing results are obtained for this local quake :

Py P. 0 CA S, 0 -C. L M.
o m. s. m s s. m m.
Athens N. 60 el 19 -—13 2 48 + 4 — J
Ziagreb 90 el 58 —18 5 58 --115 —
Monte Cassino  10-6 712 L — — 7-2 —
Rocca di Papa 113 7 21 71, e — 74 85
Monealieri 147 e?4 3 +28 7 24 + 59 9-0 12-0
Pulkovo 16-8 i4a 7 4+ 4 7 20 + 1 8-0 137
De Bilt 177 12 10 ? — — ——
Uccle 17:8  e4 30 +15 —_ — _— e 11 5
Kew 20-8 — ~— — —_— — 155

Athens has e~ +2m. 55, eE=-+3m. 10s., ME = +3-0m. Uccle e=
+11m. 30s. X¥skdalemuir 13h. 50m. to 14h. 10m.

April 4d. Records also at 0h. (San Fernando), 2h. (La Paz), 4h. (La Paz), 5h.
{(De Bilt), Th. (De Bilt, Pulkovo, and Monte Cassino), 9h. (Monte
Cassino), 14h. (Monte Cassino), 17h. (Monte Cassino).

April 5¢. (4h.). Honoluln L = +35-0m., M = +42-:3m. Pulkovo e = +41m. 17s.,

i=+42m. 384, L=+850m., M=+888m. De Bilt el ==+91-0m.,
M= +93-3m. Eskdalemuwir from 5h. 28m. to 5h. 46m. Paris from
5h. 3Tm. to 5h. 45m. Stonyhurst M = +97-0m.

April 5d. Records also at 9h. (Rocca di Papa), 11h. (La Paz), 15h. (Melbourne),
20h. (La Paz).

April 8&. Records at 1h, (San Fernande), 7h. (Zagreb A =0°3: P and M 5s.
apart), 14h. (La Paz), 16h. (Again 0°-3 from Zagreb).

April 7d. 3h, 51m. 27s. Batavia P= 4 55s., S = +96s.,, M = +3-3m,
April 7d. 8h. 34m. 54s. Batavia P = +558,, S = +95s.,, M = 4+ 3-Tm. (Repetition
of above ?). Mizusawa PHE = +20m. 47s., L = +21-2m. Monte Cassino
=-+46:6m?
April 7d. Records also at Oh. (San Fernando), 20h. (Moncalieri).

April 8. Records at 0h. (Mizusawa), 1h. (Monte Cassino), 2h. (San Fernando),
12h. (Osaka), 23h. (San Fernando)
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1917. April 12d. 2h. 54m. 35s.
Epicentre 18°0N. 97°-0E.

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

|
& £ ;
Station and £ E]
Component. e A g P 0-C, S o0-¢ L M.
] 4
o | o | M s (! s. M. s, s. M. M.
Calcutta ~. | O.E, 93 i 300 | 2 20 +5 — — 40 50
® | 0.k, 9-3 | 300 2 197 —1 — 39 4-8
Colombo E, | M. 2071 239 5 1 +19 9 25 -+60 136 157
Kodaikanal B. | M. 25 | 250 4 37, — 9 — — 97 19°1
Simla O.E.| 222 ! 310 4 55 —12 — — — 10°6
Bombay E. | M. 230 ¢ 277 5 39 +126 — — — 155
Manila w. 232 87 ef 41 -+82 11 43 +134 16°3 178
Taihoku 0. 238 69 e 18 — 9 44 + 4 151 162
Zi-lu-wei 1 27 55 e6 9| +24|eld 57 | 441 —_ 165
Batavia W. 26°0 | 158 e7 21 +93 10 9 —13 — 224
Pulkovo G. 62°9 1329, 110 25 — 6] 118 12 ;| —49 28+4 |n31'2
Zugreb w. 710 [ 318 11 29| 4 6| i20 20 —18 344 —
Rocea di Papa Ag. | 740 [ 309 ell 11| —31 — —_ —
Moncalieri S, 769 : 313 } 020 29 ?8 | (€20 29) | (=79)] (297) | (40 3)
De Bilt G 77:0 i 321 | — — — — (37°4) N 402
Paris — | T 38| - - — | edlt | 460
Kew M., 804 - 32! — — — - — | 5esy
Edinburgh M. 807 i 326 24 25 |? SRy | — — —_ 41 4
Stonyhurst Moo 80982 i21 13 PS G2 19 (-8 — 439
IHonolulu M. 9677 G5 46 13 ?L — (46°2) | 614
Toronto M. 1182 ¢ 356 | - - ‘ — — 689 —
Simla also hags M= +14m.13s. Mani P=1PR, (+5s.), S=1ISR,
( +858.). Batavia, P =2PR, (+55s. ) Pulkovo also gives i¥,=

+10m 438, (+12s.), PR, = +12m 358 ( —51s. ), PRy = +14m.7s, ( +418.),
+18m. 29s. (—30s.), SR;= +22m.25s. —95s.), SR,=-+24m.43s.,

SRy = 4—2am 43s, ( +103s.). Aa”reb gives eSS = 4 19m. 49s.
), L=?M. Rocca di Papa has M = +13m.1s =1PR, ( —1m. 59s.).
Moncallem, S (ZL) = +29%9m. 415., L (M) = +40m. Edinburgh, I(?S

=x0°-9), from 3h. 30m. t'o 4h, Om, Stony-

hurst P=18, $+30m. Zos 314, uonolulu gives L = +55m, 31s.

De Bilt has 6B = +26m. 55 ‘Rl, ME = +47-2m. Mizusawa (A =
47°6) has P= L5m 13s., and P(?b)— -+14m. 18s.

Palkovo gives an epicentre 35°-0N, 111°-0E.; this does not suit the above
records so well as that adopted. Thers seems to be some error in the 8
for Pulkovo, but it is not easy to suggest an improved solution.

La Paz (A =165°7) records P =2h. (23h.) 6m. 5s., L =3h. 2Im. 0s,, M=
3h. 34m. 20s., but these must belong to some other shoek ?

or SRy). Eskdalemuir ( A
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April 9d. 5h. 15m. 28s. eP=+1m. 0s. L=413m. M=1-4m.
11h. 11m. ils. eP = -+1m. 0s. L = +1-6m.
11h. 21m. 20s. eP=+1m. 0s. L =+19m. M=2-6m.

15h. 51m. 30s. eP= +1m. 0s. L =-1-9m.

The above are Manila records for a series of shocks located by the Philip-
pine weather Bureau at 18°-2N. 120°-7E., in N.'W. Luzon.

La Paz records P =11h. 16m. 31s., L =11h. 19m. 188, M =11h. 19m., 53s.,
but these can scarcely refer to the Manila shocks.

April 9d. Records also at 22h. (Lick) and 23h. (Monte Cassino).

April 10d. 2h. 14m. 3s. Zagreb (A =0°3), iP = +4ds. 1S—+Qs‘ M—~+445
Roceca di Papa eP = +1m. 40s., S(7) = —}-2m oGs . M =430,

April 10d. 13h. 34m, (15s.). Manila ©¢P = +43s., L= +1 5m., M-=+41-8m.
Philippine Weather Burcau gives 10°-6N. 191" 5E.; and state that local
quakes at 16h. 43m. 27s,, LP = 4438, L= +1- 4m M = +1-8m. were
from same origin.

April 10d 18h. 13m. 44s. Batavia ¢P = +1m. 338, § = +m. 245, M= +5-2m.
Felt in Bali and Lombok.

April lGd Other records at Oh. (Monte Cassino), 1h. (8an Fernando and Simla),
2h. (Pulkovo), 17h, (Mizusawa), 19h, (Azores), 20h. (San Fernando).

April 11d. 22h. 2m. 0s. Manila eP = +6s., L = +0-9m., MN = +1-5m. Probable
origin 18°-7TN. 121°-8E. N. Luzon (Phll W. B.). Pulkove e = 3-40-0m.

April lld Racords also at 1h. (Monte Cassino), 2h. (Rocca di Papa), 6h. (Lick),
. (Pulkovo and Zagreb).

April 12d.  Records ab Oh, (La Paz), 1h. (San Fernando), 2h. (Mizusawa), 11h.
(Mizusawa), 15h. (Monte Cassino).

April 13d lsh 15m. 15s. Monte Cassino P = +4-§s.,, M =0-2m. Rocca di Papa
+15s., €8 = +28s.,, M= +0-Tm.

April 13d. TRecords also at 6h. (Berkeley), 20h. (La Paz), 21h. (La Paz), 22h.
(San Fernando), 23h. (La Pagz).

April 14d. Records at 4h. (Bombay), 11h. (Batavia and Manila), 14h. {Zagreb),
15h. (Zagreb), 15h. (Stonyhurst).

April 154. 3h. 29m. (5s.). La Paz P = +2m. 9s., S = +3m. 51s., M == +4-6m.

April 15d. Records also at Oh. (San Fcernande), 3h. (Rocea di_Papa), 9h.
(Colombo), 10h. (Mizusawa), 11h. (Zagreb), 12h. (La Paz and Honolulu),
13h. (Mizusawa), 18h. (La Paz), 19h. (Berkeley and Lick).

April 16d. TRecords at 1h. (Batavia and La Paz), 3h. (San Fernando), 5h., (Monte
Cagsino), 15h. (La Paz and Osaka), 16h. (La Paz), 17h. (Athens).

April 174, 13h. 31m. 435s. Epicentre 18”-0N. 84°-0E.
A= --100, B=-4946, C=4+309.

r. O0-C. S. 0 —C. L. M.

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

Caleutta N. 0 13 +1 2 33 -11 45 51
E. -0 133 + 1 2 33 —11 — 71

Simla 4 615 8 (6 15) -~ 3 — —
Batavia ‘1 el2 16 98 (12 16) —10 — 15-2
Taihoku 4 e8 29 PR, -— — 12-1 —
Manila 6 e6 4 T4 — — 13-3 144
Zi-ka-wei 3 el 52 +28 ell 11 — — —
Pulkovo -6 — — s — 31-2 357
De Bilt ‘1 ec21 21 2 27 57 ? 42.3 42-7
Edinburgh R 356 83 L — —_ 356 45-2

Iskdalemuir records the quake from 14h. 9m. to 14h. 32.

April 17d. Records also at Oh. (Cape Town and San Iernando), 3h. (San Fer-
nando), 10h. (Mizusawa), 16h. (Rocca di Papa), 17h. (Lick), 18h.
(Colombo and Kodaikanal), 19h. (Manila), 22h. (Lick).

April 18d Records at 1h. (San Fernando), 5h. (Mlzusawa), 11h. (Colombo),
12h. (Manila), 14h. (Pulkovo), 18h. (De Bilt).
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1917. April 16d. 18h. 44m. 26s.
Epicentre 6°-0S. 99°-0E.

A= 156, B=+982, C=-'105; D= +-988, E = ++156
G = +-016, H=—-103, K = —-995.

i

Station and E =

Component. B A g P. 0—C. 8. 0—-C. L. M.

| A <
o c M. S 8. M. s, s, M. M,
Batavia W. 77 91 il 33| — 4 3 36 + 7 — 74
Manila W. 3040 47 e6 84 -+ 6 11 24 —10 1840 184
Bombay e | M. ¢ 359|315 16 59 L — — (17+0) | 200
Taihoku 0. | 880 34! el6 26 |7 SR, — — 205 —
Mauritins E. | M. 423 | 247 15 84 ?8 15 34) +55 — 22°7
Melbourne M. 523 | 1341 e17 52| PS8 |(el? 52) | 464 407 | 4578
FPulkovo G. 848 | 3824 112 59 412 i28 4 —-13 396 469
De Bilt G, 943 | 322 — —_ 25 32 +33 jex 546 |E65]
Stonyhurst M. 101°6 | 324 - -— —_ — — 707
Edinburgh M. 101-8 | 326 53 28 7L — — (53:5) 716
Honoluln M. 1043 70 46 22 ?L —_ — {46-4) 64'6
San Fernando — 105°8 | 306 55 4 ? L - — (95°1) —
La Paz Bi. | 1540 | 210 20 50 | +164 - — - —
i
Mauritius also gives PN (28) = + 17m. 10s. De Bilt, MN = +57-6m.

Pulkovo, PR, = +16m.4s., SR, = +28m.22s,, SR, = +32m.16s. Honolulu
gives L= +458-5m.

The Manila and Pulkovo observations suggest an addition of about 135s. to
T,. If we adopt this, the residuals suggest moving the epicentre about 2°
further north and 1°K. to 4°-03, 100°-0K.

April 194d.
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Records at Oh. (San Fernando), 4h. (Batavia, Manila, and Pulkovo),
5h. (Zagreb), 17h, (Barcelona and Tortoesa), 18h. (Zagreb).

April 20d. 9h. 56m. 48s. (%) Epicentre 51°0N. 34°-0W. (2).

Edinburgh

Coimbra

Kew
Paris
Uccle

De Bilt

N.

N.

E.
San Fernando

Tortosa

Barcelona
Moncalieri

Zagreb
Pulkovo

Eskdalemu
M=+272

April 204.

April 21d. O0h. 49m. 18s.
April 21d. 3h. 52m. 40s.

A =+-521,

A Az,
183 63-0
20-8 1164
20-8 1164
210 746
234 80-3
239 753
241 716
24-1 71-6
246 116-3
25-8 99-1
26-5 98-1
282 346
330 782
36-0 50-3

B=+'352, C=--171.

P. O-C. 8. o - L.
m. 8, B. m. 8. 8. m.
2 0 —141 918 +91  —
520 +29 11 64 +194 —
4564 + 3 1136 +176 —
532 +11 950 +17 122
531 + 4 — — 132
945 I8 (9 45) — 1 112
949 — (949 + 3 112
8 42 8 (8 42) =73 147
6 8 +22 10 1 -17 —
4 3 —127 — — 153
70 + 4 — — 192

— — (1312 -+ 2 132

ir records from 10h. 5m. to 10h. 19m. Algiers eL = 4152
am.

-
S

oD EER R 2l
o recd Bctoiod Boicd I A 5

.

Records also at 9h. 18m. 6s. (Zagreb), and eP ==10h, 11m. 23s. (Uccle).
Also at Oh. (La Paz), ¢h. (Moncalieri), 11h. (Moncalieri and Bombay),
17h. (Batavia), 22h. (La Paz).

Mizusawa
Osaka
Zi-ka~wei

Pulkovo

April 21d. 17h. 5m. 38s. La Paz (A =1
M= +92s.

April 21d. 212%’1. 48m. 30s. Batavia (A =4°4), iP=-+68s., S=-+120s.,
+2-8m.

April 21d.

April 22d. 6h. 14m. 30s.

La Paz

Separately computed.
40°-0N. 144°-5E.

A= —-624,
A P.
o m. 8§,
2-8 0 42
8.9 2 40
20-7 o4 44
666 el1l 0

B = 4445, C= +-643.

0-C. 8 0-C L
8. m. s. 8. m.
-2 — — 13
+25 — — 46
-5 e889 +1 —
+5 e1940 -5 207

~1°7), iD= +26s., i=+47s, L

+

A l=E=

53
14-0
380

86s.,

M ==

Records also at 3h. 20m. (La Paz), 4h. (De Bilt, Eskdalemuir, Edin-
burgh, Kew, Monealieri, Paris, Zagreb), 6h. (Zagreb), 10h. (Cape Town),
11h. (Manila), 12h, (La Paz and Mizusawa), 16h. (Moncalieri and Monte
Cassino), 21h. (Barcelona), 23h. (San Fernando).

Washington

Coimbra

Stonyhurst
Paris
Eskdalemuir

De Bilt

Zagreb

Pulkovo
Mizusawa

Manila

The azimuths are approximate only,

N.

Epicentre 21°-03. 67°-0W,

A o365, B = — 860,
A Az P. 0O-C
o o n. s. =,
4-6 348 i1 18 o 7

606 348 €10 11 — 5

82:0 38 12 30 0

931 30 - -

932 36 13 33 0

93-4 29 - -

961 32 - -

18 10 PR,
14 55 —
20 0 +131
€20 30 —

C= —-358.,
5 0-C L.
m. s. s. m.
— — 1-9
22 42 — 4 335
(24 30y —17 24-5
(23 48) (—61) 380
24 8 —69 409
— = 42:2
24 29 — —
24 31 — 280
26 57 - 455
— - 206

Paris gives the hour as 5h.  Zagreb gives the day as April 21.

muir records P = +23m.48s., PRy = +25m.41s., PR.
+30m. 435,

+27m. 51s.

iy = +25m. 18s,,
8m, 528., P,S,=+29m. 45s.
§

e = +26m.13

It seems probable that P should be S and S should be SR,.

Euslkovo 2records PR, = +19m. 30s.,
13 = +

.
5

e
2

LTSS )y

Stonyhurst records M at +25-1m.
Eskdeéle-
8., 8=

ip = +26m. 15s.
Also P; = +15m. 20s.,

Sy =
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1917. April 21d. Oh. 49m. 18s.
Epicentre 37°°5N. 70°-5E.

A =+-265, B=+:748, C= +-609; D=+943, E=-—'334;
G =+4-203, H=+-574, K= —793.

] E
Station and 8 7
Component. s | A |8 P. | 0-C 8 0-c| L M
= < ]
N ol M os s, M. s b M.
Simla — 7 2 11 — — — 36
Bombay e | M, 173 4 -2 — — 74
Caleutta x. | O.L, 129 4 — 4 8 30 --23 130 13-8
. | O.E. 129 S + 8 8 42 —11 — —
Kodaikanal e | M. 1166 — — 10 12 —47 — 158
Colombo M. 162 — — 11 6 —59 172 182
Pulkovo G. 324 17 — 11112 18 - 22 142 145
Zagreb Bl — 800 i7 — 7] 113 38 —20 — 177
Zi-ka-wei Ww. 83 8 — 3 14 13 —22 —_— —
Monte Cassino x. | V. 204 8 0 — — 17°8
Rocea di Papa Aga, 204 8 -3 14 41 —20 282 ~—
Monecalieri 8. 300 i8 + 21115 18 —18 212 N 21°7
De Bilt — 310 i8 + 2 — N 266
Ucele — 308 8 0 197 —
Paris — 306 ig + 1 1977 217
Manila w. 037 e9 410 — -—
Dyce . | Ma, 318 te?9 24 203 21-6
Kew — 310 14 3 — 297
Fdinburgh M. 9 _ 387
Stonyhurst M. i — 217
Shide M5, 9 = —
Eskdalemuir G.o | 247 | 219
Barcelona Ma. | 20°1 -
Osaka 0. 275 IN31°5
Algiers — 2004 —_
Tortosa — 230 23°1
Mizusawa | O. [
B 0. — —
Batavia W, — 257
Coimbra W, 244 —
San Fernando ML 249 |B 267
Cape Town oL M, — 232
Ottawa B. — —
THarvard E | B.O. ? 2 405 —
‘Washington — —110 { 124 4 ' —92 - —
Honolulu M. ? SRy — — 446 462
La Paz — +155 - — 388 40-3

The followmw record PR. Pulkovo -+Tm. 48s. (O —C= —16s.); Zagreb
i= +9m.35s. {+3s.); De Bilt +10m. 35s. (—75), Eskdalemuir, 11m. 20s
(—8s.).

Kodalkanal records 10m.12s. (taken as S above) as L. Zi- ka-wei gives
i=+17-Tm. (=8R,?). Rocea di Papa, 8Z= 1+17-9m. (=8T1};?). De Bilt,
el = -+19-3m. (=8RK?). Uccle records iSRy = +18-3m, Stonyhurst
gives eP before T, (=—1m.12s.), iS=--8m.12s. (taken as P) and L =
- 15-0m. (takcn above as 8). Eskdalemuir gives SR;= + 20-2m.
(0 —-C= —0-3m.).

De Bilt gives epicentre 38°6N, 68°-2E? Pulkovo gives 40°-0N. 69°1E,
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April 224. 22h, Om. 45s. Athens eP = +41s,, eS=-73s, L=-+15m., MN=
+1-7m. Mizusawa P = +43m. 33sa. Zawreb eNE = +1m. 57 . INE =
+2m. 25s8., i=+43m. 28s., MNE = +4-5m.

April 22d. Records alse at 3h (Monte Cassino) 4h. (Monte Cassino), 17h.
(Zagreb), 23h, (Monte Cassino and Zagreb).

April 23dM201i‘033m. 8s. at 15°-8N, 122°0E. Manila eP = 428s., L=09m.,
=1-0m.

April 23d. Records at Oh. (Honolulu, Manila, Pulkovo, and San Fernando),
1h. (De Bilt and Toronto), 5h. (La Paz), 6h. (Colombo and Tortosa).

April 24d. Records at 1h. (Manila), 3h. (Bombav), 4h. (Colombo), 13h. (La Paz
and Monte Cassino), 14h. (Simla), 15h. (La Paz), 18h. (Monte Cassino
(2) and Rocca di l’a a (2) ), 19h. (’\Ionte Cassino (2) and Rocea di
Papa (1)), 20h. (Monte Cassino (4). Rocea (1), and San Fernandoe (1) ),
21h. (Montc Cassino), 22h. (Rocca di Papa).

April 25d. Eleven local shocks recorded at Monte Cassino (0h., 2h., 4h., 5h.,
21h., 22h.). Also records at Oh. (San Fernando), 2h. (Latrreb), Sh
(Tortoqa), 5h. (Rocca di Papa), Th. (Batavm. and ’VIauula) 8h, (Colombo,
De Bilt, La Paz, Pulkovo), 14h, (Manila), 15h, (Mlzusa,wa,), 21h. (Manila),
22h, (Athens)

April 263. Besides the shock at 13h. 14m. 30s. near Athens, recorded as below
at a number of stations, some 30 or 40 minor shocks were recorded at
Rocea di Papa and Monte Cassino, some of them also at Zagreb. The
three chief centres of activity seem to be as below, but it is to be re-
marked that the $ observation at Rocca di Papa is clearly discordant
in the case of the Athens earthquake, and that there may possibly be
other cases of discordance. Values of T, have been inferred from the
gencral rule that for stations near the epicentre the interval M —T, is
double P—T, When the hours excced 24 in T, the record refers to
April 27, From 41°-0N. 14°-0E, we have:

Rocca di Monte

T, Papa. Cassino. Zagreb.

P. 8. M P. P. S, M.

h. m. s. 8. 8, s 8. 8, B 8.

3 35 ¢ 16 271 32 9 92— —

4 25 4 i9 — 38 —_ 92 —_— -

5 5 6 17 — 21 0 —_ - —

5 5 39 15 — — [} —_— = e

5 13 18 14 2 28 7 _— = —

5 20 17 17— — 2 _— = =
6 59 21 17— 27 [} —_ o —
11 32 56 16 30 35 ] —_— = —
12 1 21 14 26 33 23 —_— = —
19 27 18 10 19 24 3 _— == -
19 31 47 12 20 25 0 —_— . —
22 12 37 15 28 35 11 _ - —
(25) 59 30 12 — 24 16 —
{81) 22 54 18 — 36 25 —_— =

From 43°-5N. 11°:5E. we have :

3 28 4 28 -— 56 22 — e

3 59 46 28 — 56 50 —_— e e
10 27 22 25 45 456 63 63 — 120
11 11 54 30 — 60 -— 60 — 120
(45) 16 20 32 57 73 - 46 — 120

From 43°-9N. 9°-5E. we have :

9 5 0 48 80 96 — 81 — 143
9 30 42 42 -— 84 58 _ = —
9 32 16 40 61 80 447 77 — 133
9 35 45 45 79 117 63 76 137 145
(36) 56 2 39 69 82 54 73— 122

April 26d._ Records also at Oh. (San Fernando), th. (La Paz), 6h. (Algiers), Sh.
(E3‘gug[urgﬂ),)9h and 11h. (La Paz), 17h. (Manila), 19h. (San Fernando).
anila
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1917. April 26d. 9h. 35m. 59s.
Epicentre 43°-0N. 12°5E.

A=+-714, B=+-158, C=+082; D =+-216, E=—.976;
G=+-666, H=+148, K = —-T3L

g g |
Station and = E i |
Component. < A = P 0-C b i 0-C L M
i1 S
= | <
[ o c M. S. 8, M. 8. s, M M.
Roceca di Papa Ag. 18 | 173 i0 31§ 11 1 5 9 — 17
Monte Cassino N. | A. 18 | 150 el 49| +21 — — — 2:3
Zagreb W, 38 40 il 1 -+ 2 il 33 —12 2:0 21
w. 38 4 il 3 + 4 il 46 ; <+ 1 — 2:2
Moncalieri St. 40 | 302 1 0 — 2 138 =12 201 26
Marseilles Ma. 521276 il 37§ +17 i3 20 ! ?L 33y | n36
Besancon — 62 | 315 2 0| -2 2 34 ' —13 -— —
Barcelona Ma. 78 | 2631 el 49| — 9 — P ess 57
Paris — 90 1313 12 18| 4 2 (* 25) | (+22) — 50
Tortosa V. 95 | 261 2161 — 7 4 0 —14 52 64
Algiers — @6 | 232 e2 361 +12 4 24 4+ 8 85 74
Ucele G. 96 |327 | e2 16| — 8 - - €50 —
Athens E. | Ma. 1040 | 117 e2 32 4+ 2 ed4 33 - 4 e bl 67
De Bilt G. 103 | 334 — — 4 40 2 53 65
Kew M. 121 | 319 6 1| o8 6 18y — 80
‘West Bromwich M.8.| 136 | 320 3 18| -3 6 11 413 U7 g2
San Fernando x. | M. 157 | 252 — — — — 80 10+
Coimbra N. | W. 158 | 272 et 21 +32 ?6 31 —19 80 97
B | W. 158 | 272 3 36 —13 [ 1 96 109
Tskdalemuir G, 150 | 326 es 40 | 4108 8 35 ?L ? 86 (9°8)
Edinburgh M. 163 | 327 8 43| ?L — — 8N | —
Dyce N, | Ma. 16-9 | 332 it 1 78 (7T 1) 1 (=3 99 10-8
E. | Ma, 169 | 352 726 ?8 (7 26) | (410 98 11-3
Pulkovo G 2040 27 i4 37 — 4 i8 13 —10 100 |ell
G. 2000 27 i4 48 47 i8 30 + 7 — z134

Rocea di Papa notes *“ disastrous in province of Arezzo.”” Zagreb has also
08,

iI(NW) = +1m.9s., iP(NE)= +1m.13s. (direction 845°W), i=+1m.2
Moncalieri gives MN = +3-4m. Marscilles M (E) = +5m. 13s ‘36 it
3m. 30s

L is given as ¢ (E); also i (E) = +6:6m Barcelona el ).
Paris eP = +2m,22s, (=DPR,?). De Bilt M (N) = +8-3m,: gives epicentre
as 43°28-2'N, 12°7 7'E. (from the Boll, Soc. Sism Ital.), which is the Avezzo
locality. San Fernando wives L (E) = +9-0m. West Bromwich: the
records for P, S, and L are given as doubtull. Iskdalemuir: the
recorded eP and 8 do not fit ag they stand; query an error of 2min.
Dyvee: all phases doubtful owing to microseisms. TEdinburgh gives
P = +8m. 43s. Pulkovo (as also Zacreb?) declares two guakes with
epicentres 43°-0N. 15°-0E., direction 36°S.W.; and 42°0N. 16°-0K.. direc-
tion 32°S.W. It is assumed that at other observatorics 1he records refer
to the earlier quake. At West Bromwich the later readings were
originally given, but on revision those printed were substituted.” Study
of the residuals sugrests for tiis the revised clements—

Ty =9h. 36m. 9s., 43°6N. 12°-0E.

It may be remarked that the epicentres determined (independently) for
April 26-27 lie approximately on the line

E. long. = 97°-5 — 2(N. lat.)

The errors of longitude calculated from this formula are shown below:

lat. long. error. | lat. long. error.
360 26 —£o | afe  1ds 410
39-8 20-5 +26 435 11-5 +1-0
41-0 14-0 —-1-5 43-9 95 —02

Errors of latitude would of course appear as just half these amounts,

26

1917. April 26d. 13h. 14m. 30s.
BEpicentre 40°-0N. 20°0E.

A=-+720, B= 1262, C= +-643;

D =+4-342, E= ~-940;

G = 4--604, H = +-220, K = —~-766.
. . i
g £
Station and g =
Component. E A H P 0-C. S, 0—-C. L. M.
S
= < i
o o 5. { s, M. S, s. M. M,
Athens Ma, 36 | 123 0 51 ~ 7] el 28 —16] 17 |E22
Monte Cassino A, 4-9 | 290 1 19( + 4 — — - 31
Rocca di Fapa Ag. ‘ 58 | 291 1 25 — 4 3 22 -+43 — 44
Zagreb w. 6533 ] el 11| +2{ i3 6 | + 8 45 48
Monealieri S, 103 | 303 e?2 16 412 ‘ 4 44 + 7 60 N$3
Barcelona Ma. 136 | 282 — —_ — — €62 115
Algiers — 18-7 | 261 — — | e3 & — 4 - 10°5
Paris — 15-2 | 311 el 4 + 4 et 43 + 7 85 1075
Uecle — 153 | 320 e 3 30| —3% — — e90 —
De Bilt e | A, 158 | 325 — ] 7 3 413 | e88 | 107
Kew M, 18:1 | 318 t — i — - — 125
Pulkovo G, 1 208 15 4 b= 7 8 {1 +1 11-5 118
Edinburgh M. 1 o220 | 32¢ 9 36 f P8 (9 36) | (431 — —
|
Athens also gives P = {0m.44s5 (—-148), M= +1m.08, MN=-+2-0m.

Zagreb also gives i(NE) =
i=+4m, 08 (29

MN = 4-8-3m.
muir (A =21°

(A =99°2),

S e +3m.43s. (+458.),
De Bilt gives eN = +4-7m. 128,
> ()2, v)iuration from +12m. 30s.

= +29-Tm.

MNE = +5-

Tm.

» ME = +10-7Tm.
to +45m. 30s,

+2m. 98, =PR,? (+258. 0 ~C), i=+2m.21s.,

Mo::calieri
Egskdale-
La Paz

Study of the residuals suggests that the
egicgmsx'l% nelbght perhaps be put 0°5 further east and a little south, say
a

April 274,

The small shocks near Roceca di Papa, cte., still continued, and have

been added to the results for April 26, when they are in approximate
Rocea di

accord.

third group Moncalicri gives alsc eP? = -L83u., 87

== +131s.

One other shock has an epicentre apparently near Athens.
at Rocca di Papa and Zagreh however indicate a T, which differs sensibly

from that given by ‘Athens.

are 1m. in error.

T =April 27d. 19h. 42m. 33s.

Athens

Rocca di Papa

Zagreb
Monealieri
De Bilt

Moncalieri records e = +7m. 23s. (taken as L), L= +7m.
records ¢ == +4-10m. 21s. (taken as L).

A=+753,
A

26
9-0
10-8
13-8
199

For the second greup the hour (45) is doubtful.
Papa gives 27d. 21h., and Zagreb 27d. 22h.

For the last shock in the

The records

It seems probable that the Athens times

B = +-297, C=-+-588.

P, 0-C. 8. 0 -—-C.
m. s. s. m. 8. S,
145 +64 127 15
217 1 4 5 2
2 39 2 433 -—1¢

Epicentre 36°-0N. 21°-5E.

I]l+

{
1]

(7-
1
1

P IillgEr

S.

4)
3)

The following would then be the approximate solution :

L -
Ao 2

H

De Bilt

April 2769h Records also at 0h. (Pulkovo and Melbourne), 2h. (Monte Cassino),

(Algiers), 11h. (Algiers), 14h. (Taihoku), 17h. (Zagreb).



28
27
1917. April 29d. 11h. 55m. 24s.
April . 13h. . 3 i °-ON. °-
pril 28d4. 1 53m. 423. Epicentre 46°-0N. 149°-0E. Epicentre SGOON 11500E

A= —596, B= 4358, C=+-T19; D= +4-515, B =+857;
= =617, H=+-370, K= —-695.

Station and A= —-236, B=+-507, C=1-829; D= +-206, E=1+-423;
Component. Machine. A Az, P. 0-C. 8 0—C. L. M. G = —350, I =1 70] K= —-559.
o o m. s, EN m, s, 8. m. m. - ——
Mizusawa ~. O, &9 223 2 30 14 4 6 +5 —  — s | s |
. O. 89 223 2 16 0 4 5 44 - — Stati a = = :
Zi-ka-wei — 259 245 e5 41 — 8 — -~ 209 uon an Z E o !
Manila W. 392 2% e7 18 —% — - _— Compenent. | & | A .5 B 0-C) 8 0-C) L., X
Honolulu M. 493 102 — — = 1 971 s =] ‘ | \
Pulkovo G. 681 380 ilo 35 —11 119 13 411 31'8 N 347 i It -
]_ée lliilt — 7; g 335 —_ — 21 35 + 4 375 n44d o M.oso s
cole G, T 335 12 6 — 4 e22 0 —¢ — — : lnwoi - = L e
Zagreb x.E. W. 793 328 el2 17 4+ 2 922 16 41 443  — Mathon o7 I e
Paris — 88 335 112 15 —~ 9 22 32 -1 443 — Simla 243 — \ —
Moncalieri S, 82:9 333 — — — —  ed483 — Manila 171 e8 51 — 4
Monte Cassino — 839 323 24 21 7?8 (24 21) 74 — — Pulkovo sl | i7 sel 13
Rocea di Papa Ag. 841 327 12 32 11 — — — — Bombay 238 17 481 28
La Paz Bi. 1373 53 19 12 +132 — - —_ — Kodaikanal 228 18 18" ?8
Colombo 223 9 36, 12
Pulkovo also gives PR, = +12m. 55s., PR, = +14m. 34s., SR, = +23m. 30s., De Bilt 317 10 0 ‘ + 4
and epicentre 47°-O0N. 158°-0E. Zogreb  N.E. | 303 ig 38 0
Zagreb gives eP (N.W.)= +12m. 10s., iP = +12m. 23s., i = +21m. 39s, Bskdalemnir 324 29 56 — 2,
De Bilt gives as epicentre 41°:4N. 136°3E. %Z%Ve telen i
Honolulu has P = +19m. 18s., probably 3R, (+19m. 52s.). shide 320 1o 227 43
Rocca di Papa has M = +13-2m. i’fms Jeri S}ﬁ l{g %i | 1‘_ i is
h B = . oncallerl 3 € s H 3 725
Monte Cassino has M = - 24-5m. Monte Cassino 304 10 36 3 10 .
Rocoa di Papa 304 W0 831 4+ 35 -
April 28d. Records also at 6h. (Monte Cassino), 12h. (Batavia), 13h. (Pulkovo), Batavia 1891 19 6 r‘ P8 9 ;
16h. (De Bilt, Eskdalemuir, Ottawa, Pulkovo, Toronto, Washington), Barcelona {312 1 25 2 19 59 436
18h. (Monca,hem), 19h. (Monte Cassino and Rocca di Papa), 22h. (Monte Tortosa pasdo1 1y 2l N2 429
Cassino). Algiers 3081 11 24 4 2] 20 36 546
Coimbra 318 | ¢10 401 540 21 4 | 480
San Fernando 314 10 36 —72 29 36 491
April 20d. TRecords also at 8h. (Berkeley, Manila, Ottawa), 11h. (Manila and 314 S I, ‘J 30 6 | 576
Pulkovo), 15h. (La Paz, Manila, Pulkovo Zi-ka-wei), 16h. (De Bilt, Ottawa 8ler12 5| —3 ?21 58 -
Honolulu, Melbourne, San Fernando), 17h. (Colombo De Bilt, Eskdale- Toronto 11 - — 475
muir, Moncalieri, Paris, Pulkovo, Stonyhurst), 22h. (Colombo). Washington 1 S - oy
Mauritius 9 | 232 | ed4) &4 ‘ ?L ‘ — ) 52:6
April 30d. 5h. 45m. 15s. Adopting 40°-0N. 20°-0E. from April 26d. 13h. [ == : e -
— — Zi-ka-wei gives P(Z) as +5m. 34s. ( +2s.). Taihoku has PS = -+13m. 29s.
A PS 0 s C. mS.q o s c. 11;1 lldn Manila, ME = +-27-9m. Pulkovot)lves the epicentre as 538°-5N. 116° 2.,
Ath ° ; p ey o y . N.E. of Lake Baikal, also recmds iP; = +8m. 9s. (—35.), iPRy = +9m.399.
ens 36 edl  —15 112 27 14 16 (=78, 1IPRy=--10m.335,, iS,= +15m.268., SR, = +17m.2ds. (~ds.),
Monte Cassino 4_1-9 — — (2 54) +40 — — M, = +23h.58m. =?L. Zagreb has LP(NE) = +9m. 458. ( —13s.) De
Rocca di Papa 3-8 e’7l -19 — —_ — .36 Bilt, ME = +37-Tm. Batavia, P =8, M =%1,, Coimbra has S(N)=
Zagreb N.E. 65 e128 429 — — — i46 +21tm. 1s. ( +4s.), L(N) = +44-1m., M(\) = +48-4m, Ottawa flges
— — — -6m.

NW., 65 el04d + 5 ?e(E);S-S)m.Ms. 7e(N) = +10m. 6s., fe=P, zmd 268 =8, L=~ +1
s : . . N to +4 L(N) = +51m. 36
The epicentre is thus not quite the same, but the material for correction © m ()= w908

is scanty The followmg records seem doubtful: Osaka ( A =25°3, Az, =138°), eP =

’ S=+1m, 13s. L= +11m.6s., plobahls = 8R, (—12s.),

M(A)A +16 -3m., WI(E)— +'20-5m. Mamla eP = —8m.50s. Colombo times

April 30d. Records also at 4h. (Rocca di Papa), 5h. (De Bilt and Zagreb), 9h have been increased by 3min. Ldmburgh (A =574, Az =324°) has
Batavia and Manila), 10h. (Rocca di Papa), 15h, (Monte Cassino), 17h. P = +20m. 24s., and M = +%7 6m, Stonyhurst (A ~GS°-9, Az, =322°),

Cape Town and Lick), 21h. (La Paz and Roecca), 25h. (Osaka). eP = 40m. 54s., M= -+40-9m. Honolulu ( A k70° , Az, =380°), P(L)

= -+ 32m. 24s., M= +46'6m. Melbourne ( A =95°4, Az, =156°), assum-
ing the records arec onc hour \vrong, P=+4+2%m.30s.,, L=+321m.,
M=+34-Tm. L'L Paz ( A =140°4, Az =3°), P= +20m. 0s. Marscilles
has e = +32-6m. =?L.

Ottawa gives eplcentre 38°-0N. 93°-58., and T,=11h.55-5m.

LW. County Press. 143/2/22.
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Bulletin for May, 1917.

In the Bulletins for January-February, 1917, and for March-
April, 1917, instead of confining attention to the largest earth-
quakes, an attempt was made to summarise all the available
information. This attempt has been followed up and further
developed in the present Bulletin. Whether it can be continued
depends largely on the decisions of the forthcoming Conference
at Rome (May 2-10, 1917}

The following points, some of which are repeated from the two
previous Bulletins, are conveniently set down here :—

(1) At stations near the hypocentre a well defined phenomenon
occurs nearly according to the formula

20m. 17s.—(180— A} x 00285,

or according to the following table :—

A 0° 1° 2° 3° 4° 5 6° 7° 8° 9°
o nm. s s s, s. s s 8. 8. 8 8
130 19 18 21 23 25 28 30 32 34 36 38
140 19 39 41 43 45 47 48 50 51 53 54
150 19 58 57 59 80 61 62 63 65 66 67
160 20 8 9 9 10 11 12 12 13 14 14
170 20 15 15 16 16 16 16 17 17 17 17

This phenomenon is probably not P and has been written
[P]. Residuals from the formula, when not headed by the symbol
[P] are enclosed within square brackets. There is probably a
corresponding phenomenon [S], but it has not yet been tabulated.

Dr. S. W. Visser, in his valuable memoir *‘ On the Distribution
of Earthquakes in the Netherlands East Indian Archipelago,
1909-1919 ** (Batavia, Javasche, Bockhandel, 1921), being No. 7
of the Batavia publications, refers to these phenomena as P and S
modified by the action of a central nucleus of the carth. It
seems perhaps a little early to adopt this hypothesis as fully
justified, but it is certainly worth attention. Meanwhile the
use of the formula has been explained briefly in the last Bulletin,

[s)
-

and more fully in a paper just printed as Vol. 1 No. 1 of a Geo-
physical Supplement to the Monthly Notices of the Royal Astro-
nomical Society. For any given earthquake the residuals from
the formula are liable to be systematic, and the mean value is
assumed to indicate the depth of the focus below the earth’s
surface (at the epicentre). The provisional depth is assessed
(by use of Knott’s calculations) as 0013 of the carth’s radius
for every second of time by which the formula is anticipated
at the hypocentre. An example occurs on May 1.

(2) The effect of an unusual depth of focus (i.e., a depth below
that which corresponds to the Tables in use, at present unknown
and denoted by d) is given in the following table, which is quite
provisional, but has been deduced from Prof. C. G. Knott’s
curves :—

Values of A, — Ay for Different Focal Depihs.

A 0-015 0-020 0-030 0-040
) 04 +1-0 +1-5
5 0-0 0-0 +0-1

10 —0-2 —0-4 =05

15 —0-4 —0-8 —1.0

20 ~0-6 —1.2 ~1-6

25 —0-8 —1-6 —21

30 —1.0 —2:0 —2.6

35 —~1.2 —23 —3-0

40 —1.3 —25 —~3-3

43 ~1- —32-8 —36

50 —15 —3-1 —410

85 —17 —34 —4-4

60 —~18 —3-6 — 46

65 -~1-9 —3-7 —4-7

74 —20 —3-8 —4-9

75 —2-0 -39 — 50

80 —2-1 —4.0 —51

85 —2-1 —41 —5-3

90 —21 —4-2 —54

The focal depth (earth’s radius=1) is given at the head of each
column : and on the left is given A measured round the surface
from the epicentre in the usual way.

Here E is the epicentre; F the focus below it; A, is the
distance measured round the surface in the usual way, A, the
effective distance, always smaller, except close to the epicentre.

Only oceasionally is the matcrial available sufficient to warrant
a correction of this kind. We must have, first a good set of
stations near the epicentre, so that T, is well determined from
them ; secondly, a good sct of stations near the hypocentre,
giving a well determined deviation from the formula, which can
be converted into focal depth as above.
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(8) In the pages which follow there are a number of cases
of repetition from the same epicentre. Possibly such cases were
really just as frequent in the past, but were not so noticeable
from the omission of the smaller earthquakes. 1t is not intended
to assert that the epicentre remains precisely the same; but it
is almost as convenient, even in cases of slight difference, to have
the two sets of records referred to the same epicentre in order
that the differences, if any, may appcar. Or later, when the
series of repetitions seems to be complete, for a time at any rate,
the whole set of residuals may easily be eompared.

(4) The behaviour of L near the hypocentre is worth noting.
A set of L waves seems to be started by the arrival of [P] at the
hypocentre. Taking the rate of L as 2°0 per 1-Omin., these
hypocentric waves, which we may call [L], will arrive at various
points, as below :—

A= 180° 170° 160° 150° 140° 130° 120° 110°

m. m. m. m. m. m. m. m.

L = 90.0 85-0 80-0 750 70-0 65-0 60-0 55-0
[L] = 203 25-3 30-3 353 40.3 45.3 50-3 55-3

Hence [L] is easily distinguished from L when A exceeds 115°

The velocities of L have been discussed for the * Large Karth-
quakes of 1916,” and a mean formula obtained which shows an
acceleration. But this is probably illusory, and is therefore not
yet set down. The fact is that the zero point from which L
starts seems to vary with the earthquake, as is quite reasonable,
and this may very easily cause an appearance of acceleration
which is quite spurious. The investigation is proceeding.

1922, April 27. H.H.T.

A=—372, B= +04h C=
G=

4

1917, MAY.

1917. May 1d. 18h. 26m. 46s.
Epicentre 29°-28. 177°0W.

—-488 :
487, H=+-026, K

(See also May 2.)

D

—-052, E=+-999;
873.

From the hypocentric station results (see below) a focal depth of 00182 of

the earth’s radius (below that corresponding to the

e tables) is inferred. The

eftective corrections to A for this extra depth are shown in the second column.

In the next column is shown the ordinary distance A from the cpicentre. In
forming O —C the smin of the two has been used.
(‘ou.
for N | Az r. 0—C S, 0-—-C. Ta. M.
Focus |
— ° b woos | s M. M.
Riverview 11 251 —-82| 110 49 | 419 €193 | 147
Melbourne —1"3 244 —40 11 50 — 8 16°5 173
Adelaide P 249 -5 — — 142 —
Honolulu 0 22 —11 -~ — 172 320
Batavia 271 +29 — — 262 232
Manila 297 — 2 22 23 495 ¢ 344 x4l
Ozuka 322 + 4 21 48 +13 330 r554
Mizusawa 328 -1 21 45 + 6 — —
Taihoku 306 + 9 — — 226 9
Lick 41 +1+ | e22 58 +17 e384 2
Zi-ka-wei 31} —61e22 2 0" e3671 9
Berkeley 40 + 7| e22 40 — 3 — 5
40 — 3| e22 3 +12 - — "5
Tucson 51 + 3 23 19 —1 36°1 -1
Victoria 32 —26 23 8 —50 —
Lu Paz 114 + 8 24 17 —47 0 347
Caleutta 288 -+01 2450 —82 28°1
288 — 24 38 — 276
Colombo 270 +37 27 26 —
Mauritius 234 —55 24 44 —
234 —_ 25 2 —
Toronto 52 +14 | 26 38 Tosey
Washington 58 ? PR,y 29 24 1 oe 354
Cape Town 194 ? PRy — L2601
Bombay 28 + 9 — — —
Simla 292 ?PR, | 30 2 4119
Ottawa a1l — 5] 128 12 + 4
Pulkovo 337 —22 30 57 —14
Cork 18 ? — —
De Bilt 357 ? (94 11) ? —
Paris 1 ? - Po—
Zagreb 332 ? 4 4 -7 —
|
R]vernew records PR, = <-6m.555. (4 9s. ),

Melbourne records PR, =
+10m.38s.,
records BN = --42 8m.,

records
+29m.2s.,
Tucson gives

P4 = +12m. 9
SRE =+ 29m. 13s.,
MN = 4-41-9m.

SR, = +14m.50s.

SR = +

+7m.50s. (—28.),
Batavia
T, =18h.26m.50s,

4m.4s.,
SN, ==

gives ML =

(0), PS=
Osaka

epleentre as 27°08.171° O\V
SR; = +14m.8s.
= +43.2m.

Lick gives MN = +48 5m.
Berkeley gives ME = + 45§ )Hi estimate for T, =18h.26m.49s.

°PS

'Victoria records I’ at

is too carly ; probably 8 and L are really P and S

19h.18m.9s.

La Paz reeords PR, =

i i, ST | somn ke &
—191n 388, Si= +28m.2s,, Si=
60-Tm.,, M= 465 0n.

Li= <+

+29m.40s., ek
- 20m.42s., iN =

Pulkovo records eP? — +lbm 36s., eP = +19m.10s. and +19m. 158.,
+19m.46s., iPR, = +22m.45s. and 58s., PS = +33m.7s., SR, =
Epicentre 30°08. 180°.0.

SR, =

to be 1h.
4 60-6m.,

+46m1.548.

wrong.

N = +35-5m., 7\IN
4+ 30m. 85,

- S1m.

De Bilt records eE =
oE = +44m.3s., eB = +48m.35s., eN = +50m 21s.,
Paris records PR = 4-23m.2

- 67 5m.
LN'= +57-2m, estimate for T, =18h.27m.. 05

Ottawa

+24m.8s.,
+32m.38s. N

Zi-ka-wei

SRN,

1=

eLN = +35.Tm.
+4m.46s., which

M at 19h.15m.1
+15m.135., PR, = +18m.7s., SR
recorded as iP. Toronto records Pi =
++29m.44s., Li= +36-3m., Li=

+58 7m.,
W ashm"ton gives

reeords

SN =
ek =

Falm. 28s..

Cork records are assumed

-19m.50s., IN = 4-19m.57s.,
MI} +50-4m., MN =

48, Zagreb records eNE =
—W_Béﬂs 14s., iNE = +24m.29s., INW = 4 24m.38s., iS +34m.42s., MNW
= 2m.
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It seems possible that true P and even S can be traced as far as A =160°
as above: but they become faint and uncertain beyond 130°; there is
undoubtedly a much better marked phenomenon which is denoted [P]
below and is compared with the formula [P] =20m.17s. —(180 — A)2 x 05.0235.
The mean value of O—C from the best stations is assessed as 14s. and
taken to indicate a focal depth d +- 00182 when d is the depth corresponding to the
tables. The column [L] indicates the time of an L wave from the hypocentre,
which is started on the arrival of [P] at 20m.17s. —14s. =20-1m., and then travels
outwards in all directions at the usual rate of L(2° per 1m.)

i A {Az | [P] |o-C.| (L] |o-C]| L. M.
i

M. s 5 s i M. 3 M.
St. Helena 22 14 ? — b= — 115°2
Pulkovo ilg 33 —14 +1:4 63+2 732
Dyce N. el9 51 —10 —03 586°2 98-7
Edinburgh 20 8 + 8 —1-4 — 882

Fskdalemuir 19 267 35 409 — —
Azores 20 20 —+18 — — 950
Stonyhurst i23 38 ? —53 853 915

Cork (18 52) ? +0°6 — —
Helwan 19 56 — — 907

West Bromwich 20 23 -06 — —
De Bilt 19 41 +2-8 662 92°7
Kew 19 4 — — 92-7
Uccle 19 36 L3700 608 115°1

Paris (19 36)| (—32 +15 672 —
Zagreb i19 a6 | —14 —1'6 — 98-6
Athens 20 4 — 5 -+-1-8 — 97-2

Besancon 19 58 —11 (-+83) — —
Moncalieri i200 7 — 4 (496} — 9349
Monte Cassino E, 20 10 -1 — — 982
TRocen di Papa 19 56 —16 +1+4 —_ 91+3

Coimbra, 20 6| —¢6 (484 — —
Marseilles 119 50 | —82 (+84) 772 99-2
Tarcelona 20 3 — 9 +1'3 — 806
Tortosa 19 57 —17 (+6°1) — 986
Rio Tinto 20 14 0 [ — 112-2
San Fernando 20 8| - 6 —- i 807 972
Algiers 200 02 --13 (-}-6-9) i ) 86-2

!

Edinburgh records the quake as 6h. Eskdalemuir gives i= 4 23m.51s.,
i=+27m.10s. Stonyhurst gives an L at +47-2m. and M= +483m.
Cork records S as PRy, 3 = +44m.14s., L= +81-2m. Uccle records PR, =
+24m.8s., = -+43m.56s8., MZ=+86.6m., MN=4+96-1m. Athens
records 1= -4+20m. e L= +22m.ds., e — --46m.11s M, = --88-2m.
Besancon records are 1lh. wrong. ncalieri gives L= +48.4m.,, MN =
+91-3m. Rocea di Papa records eI, = 4+ == +87-7m. Coimbra
records L? = -45-4m., ME = 4-45-9m., Barcelona gives
8¢ = 4+ 25m.4s., iK = +45m.443.,, LE = +47.6n 47-9m. Tortosa
gives L= +57 6m. San Fernando gives S = Accra records
P = +2m.44s.,, M = +19-2m.

May 1d. Also records 1h. (Helwan and Batavia), 2h. (Colombo), 6h. (Rocea di
Papa), 9h. (La Paz), 10h. (Manila), 11h. (Manila, De Bilt, and Athens),
12h. (Zagreb), 14h. (Zi-ka-wei and Taihoku), 16h, (Manila), 17h. (Helwan),
20h. (Manila, La Paz, Mizusawa, Osaka, and Batavia), 21h. (Pulkovo,
Batavia, Osaka, Mizusawa, and Manila).

1h. 2m. 13s. (1)
1h. 21m. 33s. (11)
1917. | o} 56m. 23s. (111)
May 2d.| 4} 29m. 19s. (1v)
14h. 10m. 46s. (v)

These seem to be a scries of repetitions from the May 1 epicentre. The first
is recorded only at Pulkovo, and may not belong to the series., The T, has been
assigned from the Pulkovo record, adjusting the mean of all so that the hypo-
centric residuals agree sensibly with those of May 1. It is assumed that the same
correction for focal depth as on May 1 is applicable.

Epicentre 29°-2S. 177°-0W.,
. as on May 1d. 18h. 26m. 46s.

| Corr. l
for A | Az T 0--C.; 8. o-C.l L. | M.
[ Toeus, [ ‘
T » - : ; SN I B
o o ° M. 8. s 1 M.os EN M. M.
(1) Riverview —1-2 275 | 251 e5 47| — 4, — — - 192
(11) » sy M ' eh 39 —12{ ell 39 471 | e 131 13.0
(111) s ) e6 25 +34 - — o141 1671
(1v) . [ o» ;1 . ed 47 ] — 4 — — lel+3 | 185
(v . | wo | | oed ] =7 11 3| 435 e135 | 188
{11) Melbourne | —1'3 3277 | 244 | — _—— \ 12 154 417 170 | 216
(¥ ., | v ” 782 4350 | 18 26| 488 | 180 | 196
() Adelaide —14 | 378 | 249 — — — — — 29+9
my " » » - - — - - 257
(1v) . . - 5 = - — — 257
R . ool m st o4l o3 o8| —8| — | 3
(1) Honolulu 20 | 538 221 16 39 P8 | (16 39) - 2 265 ! 308
(1rr) » ” " » — — — - 251 | 306
(1v) " . wloe e 2s | s 4 01 275 308
(\') Batesi 5 | s Lot f o ot (16 26)] —15| (164); 285
v atavia -2 74 2y [ Y. — — — —
(1) Zi-ka-wei —26 | 842 [3lliel2 23| —5 — — — 518
{un) , N A 1 012 22| —6: — [ I
© Lo I B I I R )
(¥) » [ " o lel2 28| — 51623 521 470 e398 | 41
(11) Berkeley 1 —26 84-3 40 | 30 20 | ? SRy — — — —
(1) Victoria {28 | 913 | 82 — — 29 49 P8Ry | — 19°2
(111 » ” » ” - — - 45 P
(1v) » ,, . » - - — - - 499
v) » , . , — — — 441 | 52:0
() Pilar ~¥g ] o1 |i¥s |  — - - -~ ] 3 —
ém)) » " " oo~ - = - ; —
Iv s ” s » - - i — — 03 —
vy . 2 2 . — - - — 528 1 —
(1) Andalagala | —38 | 937 | 1% — - - — R -
(v) s — — | - - - f = — 537 —
(1) La Paz —28 | 976 |14 ] 13 54 +12'i — — 1 456 | 762
(), " " — - — - -~ | ea3'8 | 628
(1v) R s » R - - e 487 530
U S TS R Zleat 2t —43|cd52 | 460
11) Colombo —29 11047 | 270} 33 27 [?8Ry| — — - 615
I
(v} Mauritius —2:9 | 107°7 | 23¢ 16 8 ? — - — 52+0
(1) Toronto —30 | 1148 | 52 - - - § 6000 | 663
(700 O -
(x11) . B — — — — — 63°3 76°0
m e - | - — eot2 ) 810
v . " o - — — 28 44| 460 | 318 666
(11) Bombay —30 {1163 | 278 [ — — — — —_ 1 703
(11) Ottawa —39 {1178 | 51| — — — — |e6s1
(uny -, v » ” ‘ — — — — | e646  —
2] » » " » — -5 - — |edrs | —
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. The hypocentric stations are as follows. The correction for deep focus is
omitted as unknown at present.

: : -
A | Az ‘ ] ;070. L. M.
o o ‘ M. s 3, M,
(1) Pulkove 443 1337 0 819 19 — —
(1) » » Wi 615 858
(1) " » w119 2 80°6 8574
(1v) » » W — 795
() . 1§19 21 —26 . 632 | 860
(+) Edinbargh 2 sl 4 29 = —
(v) Eskdalemuir 8 el 43 —18 — —
(11) Stonyhurst 6 43 57 ? -_ —
v) ,, . 4 26 7 — 8677
(11) West Bromwich {1664 | 6 — ‘ - — 805
(T} s | = - = 836
(v) De Bilt” 1571 1357 le20 1 — 4. 762 5890
(11) Kew 1576 6 — — — 99-4
() " - ] = = 972
() Uedle 1584 | 358 | e10 44‘ —e i — 879
(1) Graz 1597 | 335 1 e20 31| 421 — —
(11) Paris | 160-4 1 — o= ¢ 885 92-5
[§153] | 1 — — e 89°6 916
g ARG S L oing | X
) [T T A ©82:2 889
(11) Zagreb 16005 | 332 ' el9 — 935
EH? " (- T Tig [ 936
183 ” " no| € - — -
~) . ‘ Lely 321 37| — -
(11) Monealieri g8 sk L — L T 86 ‘ —
(un) " | w |- - 770 -
) Lo €19 57 —14 | 840 —
(11) Coimbra | 1655 | 37 e27 27 ‘ P — —
oot — | e8l7 —
(1) Rio Tinto R S PP T T — _
11) San Fernando N. | 1694 | 44 20 57 | =103 930 1003
(1) i ! 895 | 100°5
II Y. " oo 3 0l
) ” sl es i sl ot | 1042
(v) " o et M 2s 912 | 1007
i

On May 2 there seem to be no observations recorded as L which are reflected
from the hypocentre, but Zagreb (I1) records 8 — +31m.51s., which may
be L] and  Monecalieri (1I) records S = +2%m.38s.,, which may be [L}
Moncalieri (v) also records e = +35m.25¢., and San Fernando (II) records
8= 446m.27s.

May 2d. Records also at 2h. (De¢ Bilt and Eskdalemuir), 3h. (Graz), 4h. (Graz
and Berkdey), 5h. (Zagreb and La Paz), 6h. (Pulkovo), 8h. (Toronto),
10h. (Paris),  11h. (Paris and PPulkove), 12h. (Helwan), 13h. (Rocea di
Papa and Monte Cassino), 14h. (Berkeley), 15h. (Paris), 18h. (Roececa di
Papa), 21h. (La Paz and Monte Cassino).

May 3d. On this day several Melbourne records are associated with records in
Europe, ¢specially at Pulkovo, but there is some difficulty in inter-
preting the details. Let ws first take the Melbourne and Pulkovo
records as they stand. For shock (I) we ecan infer T, from P and 8 ;
and then, assuming that (1), (111), (IV) come from thé same oplcentre
we can infer T, for them. asswming A =193,

Melbourne records. Pulkovo,
T, P. S, T VI
h. m. s. m. 8. m. 8. m. m. m. s. m.
(m 521 9 +4 33 + 89 -+ 91 +108 | + 9 5 +787
(1) 6 54 51 +4 33 — 4103  +11.2 e —_
(IImy 11 32 39 +4 33 — — +11.8 | + 8 46 +79-1
(1v) 20 27 (0) —_ — + 9.2 124 | +13 18 —_

The idea of repetition is borne out in the case of (I) and (II1): but
the lateness of M for Pulkovo docs not correspond to the time for P.
We must clearly reduce T, by several minutes, in which case the Mel-
bourne records cannot be correct. A simple supposition is that Mel-
bourne P should really be S, and S possibly SR,. This would make A

8

for Melbourne about 48°, and calls for a diminution of T, by 11m.21s.
The Pulkovo records thus follow T, by about 20m.20s., indicating that
Pulkovo is near the hypoeentre which accords with the revised value for
M=90m. : but renders it difficult to locate the epicentre more closely.
For (1) De Bilt gives e =5h.40m.42s. and 5h.51m.36s.. or +30-9m. and
4+41-8m. from vevised T.. An Antarctic origin (such as 60°-08. and
145°-0W. is not improbable, and i3 supported by Riverview records
ueelved later.

Shock (I1) above seems to differ somewhat from the others. It is not
recorded at Pulkovo, but the following Europcan stations give records
near this time.

h. m. =« h., m. s
Stonyhurst 6 34 3 Kew 6 43 0
Eskdalemuir 6 36 — Monecalieri 6 55 56
San Fernando 6 37 30 (Melbourne 6 59 24)
Paris 6 41 0

If these refer to a single shock the origin must be nearer Europe than
Melbournc., But this would not suit the L and M for Melbourne which
accord well with the idea of repetition from the same focus as (1) and
(1), at T, =6h.54m.51s. —11m.21s. =6h.43m.30s, 1t seems probable
that there was an earlier shock nearer Europe,

Near shock (11I) we have Helwan P =11h.19m.0s., which anticipates
the revised time for (I10), viz., T, =11h.32m.39s. —11m.213, =11h.21m.18s.

We have also a shock with origin close to Monte Cassino and Rocea
di Papa, probably at T. = May 3d. 11h.48m.22s., epicentre 41-°0N.
13°4K. (Rocca).

P, s, M.
S. n.
Monte Cassino +10 — +0-3
Rocea di Papa i+15 i+4-26 +0-5
Zagreb e+ 84 —_ +2.7

May 3d. 12h. 40m. 54s. Hpicentre (>5N. 82°-0W. as on 1916, June 30d4.3h.?
There is litlle to guide us beyond the La Paz records, but the 8 records
at De Bilt and Paris seem to support this hypothesis, though the 1>
records are puzzling.

A=+-139, B=—990, C= +.009: D = -.990, =139
F=4-001, G=—009, H=—1-000.

A Az, P. 0 -—C. 8, o-C. L M.

o o m. s s, nm. s s. m. m.
La Paz 21-8 142 is5 3 0 9 1 0 13-9 14-6
Washington 386 6 — — — — 151 —
Toronto 43-2 3 20 42 L — 241 25-4
Ottawa 15-2 6 — — (e lo 6) — 12 271 —
Victoria 59-7 329 — — — — 37-2
Honolalu 76-8 292 -— — — —  36-6 41-0
Edinburgh 83-3 34 11 18 — 80 - e —
Paris 86-0 41 ell 6 —107 i "J ';1 + 1 —
Ueccle 87-3 36 c¢13 0 — 1 — - —
De Bilt 87-8 38 e 10 10 —144 123 -10 — 10 331 E®50.0
Monealieri 89-4 45 — 20 5 —242 325 —
Rocea-di-Papa  93-2 48 e 11) 52 PR, — — e
Zagreb 95-2 43 o014 30 = 45 e22 30 -—158 — —

Ottawa S recorded as eLN.

Rocea di Papa records eP = 12h.57m.46s., M =12h.58m.42s., which
appears to belong to a loeal shock, but the firs ord has becn entered
above to show the relationship. If there was a separate shock near
Rocea, other stations may, of course, have been affected.

TUeccle records el =12h.53m.54s., e(3) Z19h.54m. 30s.

May 3d. 14h. 10m. (20)s.? Monte Cassino records P =14h.10m.28s., possibly a
repetition from 41°-0N. 13°-4)4,, as at 11, and 17h. ?

May 3d. 17h. 25m. (16)s. ?
13°48 )

Possibly another repetition from 41°-0N. and
L. Monte

assino P = +8s. Rocea di Papa P = +20s.

May 3d. Records also at 0h.52m. (Colombo), 1h.13m. —1h.30m. (Lick), 2h.13m.
{La Paz), 4h.17m. (Helwan), 21h. (Helwan and Lick), 22h. (Lick).

May 4d, Oh. 13m. (38)s. Manila records P = +46s., L —= +87s,, M= +92s.
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May 4d.

Oh. 41m. 30s. (1)
Oh. 43m. 30s. (11) | Epicentre 27°-08. 172°0W.
1h. 17m. 10s. (m1)

A=—-882, B=—124, C= —454; D=— 1.39 E=+-990;
G 450, M =+-0 -89

917.

38, K = —
< o
£ El
< | A |5 T 0—C S, o-c| L. | M
= - |
! o b s LS I 5 . M
(11) Apia 3 6 a9 —
(1) Melbourne 730 1874 21-2
(1) .“ 14 42 259 341
(1) Adelaide — 258
() » 8 30 —
(11} Honolulu 9 24 159 3005
(1) Manila 11 19 - -—
(11) Osaka 12 3 323 | 449
(11} Batavia el2 30 — 505
(1) Lick e 2 - —
(1) Zi-ka-wei — 417 448
(ir » 11 59 — —
(11) Victoria 25 15° — 580
(11) Pilar e23 42 — —
(1) La Paz 13 18 446 524
(1) Colombo  ®, 2730 335 346
(111) Toronto 18 4 370 39°0
(111} Washington e23 45 ¥ 30°1 -
(1) Mauritius w. 28 6 —
B, 24 36 —_
{1ir) Ottawa N. 16 13 304
F. 16 16 312
(11} Cape Town . 34 36 —
(1) Bombay — .
(111) Simla e 22 ——
(1)  Pulkovo 18 733
(r1) il — —
(11) Edmbmnh 23 — — 122°5
(11) Exkdalemuir ¢19 33 37 — —
(11) Stonyhurst 20 - — - 865
(11) Bidston 19 — — —- —
(11) Kew — — — 430
(U[) . — — 878
(11) De Bilt ¢19 e33 54 |[—18]| eith |e9l6
{111) e 33 . — (33:8) | 64:1
(1) Tecle 19 — - — —
{rer) - - - —
{11} Paris e, “—l 30 =PR;le, 44 30 |=8Ry!| e79'5 [k102:0
(1) Graz 200 0 [-- 7] — —_
(rt) Ilelwan 0030 - 423] - — .
(H) Zagreh i20 1y [+11] — -—
(1) Colmbra el19 58 [—111! ¢ 82'5
(n) Moncalieri 19 28] [—38] 48
(11) San Fernando) 23 — .
{11} Rocea di Papa] 2 ¢ - —
{11} Barcelona ¢ 20 — l e 375
(11} Tortosa 19 — 441
(1) Algiers 19 ‘ - —

M(gbouxne recm'ds (I) PIRy =t 9m 12¢., S8Ry =--15m.30s., (D PR, =
5.,

1.
nila, records 6P —0h, 14m 245 L=
51,58, o N X —()h 1’)](1 10s., which is before either of these three qudkes
N = ~41 7m Zi-ka-wei records (IT) PMZ = +12m.10s. Toronto

6m. =--29m.42s., M= +66-6m. Washington (III) LN?
. Pulkovn (Ir) iPR; = —22m.1 Stonyhurst (11) P
E 43m.6s. Bidston (11) PRy = +23m.20s. De Bilt (I1) eN =+ .
el = +36m.57s., el = +-43m.24s.  Paris 1D MN = +169-1in. _Zagreb (II)
eP = 4+19m.42s,, INE = +52-0m. _Moncalieri (11) = +103-Tm. Rocea
di- Papa (11) 7= 24m.48s La Paz records il —1h.20m.18s., I,=
1h.23m.6s., WI 1h.23m. 215 Colombo gives L =1h.38m.18s., M=
1h.44m.90s., but these do not seem to belong to either of the above guakes.
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May 4d. Oh. 25m. (30)s. Monte Cassino P = +1s., M= +2a.

May 4d.

May 4d.

May ad

May Gd.

=
=
=4
b
=
=

May 7d.

May 2d.

Oh. 41m. 30s. (1), Oh. 43m. 30s. (11). Separately computed. The Mel-
bourne records for these earthquakes show a double shock. No other
station records a double shock explicitly, though some of the difficulties
of interpretation may arise from L.Unfusmn between the two. As in-
terpreted at Melbourne the records stand as follows :(—

(1) (11} {II)—(T}
h., m. = h. m. = m.

r 0 49 0 0 58 12 9 12
PR 0 50 42 0 5% 24 & 42
3 0 55 12 1 4 6 & a4
sRO0 a7 0 1 6 24 9 24
L 0 59 54 1 9 24 9 30
M 1 2 54 1 17 36 14 42

which gives a reasonably consistent sequence for two shocks at 9m.
apart : A =33° and T,=0h.41m.225 for (1) and 0h.50m.34s. for (11).
But neither of these will fit the records at other stations. It seems
necessary to reavvange the material thus (—

(1) (11} (1) = (1}
m. 8. m. B.
a0 42 1 42
59 &4 1 42

giving / 54, for (1) and Oh.42m.47s. for (11). The
latter is Lly 8 mll to accord with other stations, which suggest
T, =Uh.43m. in-s possibly as above remarked, there is confusion, It
seems probable tlml. Adelalde and Zi-ka-wei h&vo recorded the later
17 and the earlier 2,

Also records at 1h (Berkeley), 2h. (Kew and Bskdalemnir), 3h. (Paris

La 1’az. and Toronto), sh. (Helwan, l’ulkm o, De Bilt, Athens, and

Zazrel), 10h. (Kdinburgh), 11h. &Pu]l\uvu\ 12h. (Helwan), 14h. {(Pul-

kovo and Melbourne), 15h. (Helwan, Paris, and Stonyhurst), 18h.

(Helwan, Pulkove, and Melbourne), 19h. (Monecalieri, Stonyhurst,

F}&lﬂl u])u.l Zan Fernando), 21h. (Berkeley, Lick, and Zagreb), 23h.
elwan).

Hecords at 0Oh. (La Paz), 2h. (La Paz, Helwan, and De Bilt),
dh. (Helwan), Sh. (La Paz), 9h. (Stonyhurst), 12h. (Taihoku, Manila,
and Zi-ka-wel), 13h. (La Paz), 1Th. (Helwan, Pulkovo, and Melbourne},
18h. (Colombo, l_:(liubur-,:h. and Moncalieri), 19h. (Paris).

22h, 5am. 338, At 11°-3N. 144°-0E. Separately computed.

The following timmes are also recorded.
1. = L. M.
h. m. s heom. s, h. m. s heom. s,
Colombo [J 46 0 — — —
Colombo 37 U — —- —
Osaka .! 16 46 — 3 16 a7 N3 1T 36
Mizusawa 3 10 G —_ —_ —
La az [ J.- 14 0 — — —
La Paz 7151 — —_
Melbonrne 13 12 46 13 17 6 13 19 42
Batavia 16 20 59 116 21 3% _—
Zagreh .o e 16 24 24 - -
W, 16 24 32 — —_
Athens elT 34 43 — 17 4 20
La Paz e 17 &7 27 —_— —_ c-
stonyhurst 22 16 e — — 22 26 7
- - — 22 32 ¢

Records at Oh. (La Paz), 1h. {Colombo), 2h. (Pulkovo and Mizusawa),
A, (Colombo), 6h., (Pulkovo), Sh. (Pulkovo, Manila, Batavia, Mel-
bourne, Honolulu, and Vietoria), 9h. (Toronto and Paris), 13h. (Colombao),
l_Th.l“'ulkuvu and Manila), 19h. (Stonyhurst), 21h. (Manila), 23h, (Monte
Cassino).

Records at (h. (San Fernando), 4h. (Colombo), Th. (Edinburgh), 9h.
(Manila), 14h. (Zagreb), 16h, (Manila), 17h. (Mizysawa), 19h. (Bombay),
23h. (San Fernando).
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1917. May 6d. 22h. 55m. 33s.
Epicentre 11°°5N. 144°0E. (See also May 9.)

A=-—-793, B= +-576, C=+4-199; D =4-588, E=+--809:
= —-161, H=--118, K = —980.

The epicentre is adopted from May 9, as supported by the observations at

Manila, Osaka, Mizusawa, Batavia, Adelaldc, and Pulkovo.

Station and
Component, A | Az P 00 8 0—C L M
- o | Moos |
Manila | 227 | 280 | e5 9 18 ‘
Osaka 245 343 bl —
Taihoku | 252 | 306 — (10 13)
Mizusawa N 278 1 354 6 10 48
E. | 278 354 — 10 52 l
Batavia 41-0 247 e7 -
Adelaide £ 467 | 186 14 (14 37 |
Melbourne [ 49°3 180 1 15 (15 21) 4
Honolulu 562 | 72 | 8 -
Colombo x.} 635 | 272 9 - ;
Victoria 83-2 42 — —
Pulkovo [ 95 32 |13 24 4
Zagreb 11062 | 325 | e18 i20 11 |
De Bilt ]‘ 1072 335 | — 28 18
FEskdalemuir ! 1078 341 [ — 29 26
Paris 1108 334 el9 e28 47 [
Moncalieri ‘ 111-1 328 ‘ -— 28 47
Toronto 112-1 32 —
Tortosa ‘ 117-8 329 ] 20 29 34 ’ 445

QOsaka gives MN = +16-8m. Taihoku records qu 22h.6m.13s., L =8,
Adelaide P =8, S=5R,. Melbourne gives 8= +20m.3s., Li= £27m. .
M= +281m., PR, taken as 8, PS= +19m 9s, =8R;, SR, = +23m.39s.,
SR, = +24m. 24;5 “Pulkovo recmds PR, = +16m.59s., DS =-20m.24s.,
MZ = +540m., ME=-+615m. Helwan (A =103°2) gives P=PR,=
+18m.27s. Zagreb gives iINE = +18m.55s. De Bilt records ePR1
4+19m.2s., ePRN = 4 25m.1s., ePRE = +25m.9s., 31}, = +34m.37s., ME =
+56-6m. Epicentre 12°-4N. 143°-TE. Kdinburgh gives == | 18m.45s. N

= +72-5m. Eskdalemulr <r1ves P = 4 19m.68. PR, = +24m.51s., SR; =
+34m.345. Kew (A =109°9) gives M= b 5m. TRocca di Papa
(A =110° 5) gives iP = +17m.33s. Paris gives ML = +69-5m. Monca-
leri gives eP = +19m.39s., ME = -+ 69-2m. Townto gives B = +45m.33s.,
L= +65 2m., Le= +68-2m. Barcelona (A =116°4 ) gives (e)=
+22m.27s.,, M= +624m. Coimbra (A =122°3) e= +21m.57s., el,=
+59-5m. Rio Tinto (A =123°6) P=432m.27s., M=-4815m. San
Yernando (A =124°5) P=+10m.27s., L= +66-9m.,, MN =+72-5m,
ME = 4739m. La Paz (A =148%4) P 1 5. Algiers gives
e = -+22m.34s., ;= +36m.558., L = +60-5m., M = + m. Th:v followmg
were accldenta,lly omitted : Rlvervmw (45° 8 172°), ¢ = +7m.56s. =P —42s.
+15m.58, =S —20s., el = +21:3m. Simla ((»4" 3, 209%), e= 4 19m.158. =
S40s., M=+323m. Uccle (108%5, 334°), L = +55-5mm.
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1917. May 9d. 15h. 54m. 39s.
Epicentre 11°-5N. 144°0E. (See also May 6.)

A=—T793, B=+576, C=+199; D= +-588, B =-+809;
G =—161, 0 = +-118, K = —980.
N | . !
RINRE |
Station and g | = { !
Component. ‘ £ ’ A E » l 0-¢ S, | O—C. L M.
% X i
R | | 1
' s. s | Moo
Manila - : [ 16 pr1
Osaka 0. i | ; — 1140
Taihokn 0. | - 12+4
Mizusawa s | O, ' | —
0. i H —
Zi-ka-wei - ! 149
Batavia — | 83
Adelaide E — | —
Melbourne M. | : 27-8
Calentta N, | O ‘ . 310
x| O | I 29-0
IIonolulu = 304
Colombo . | M, | 243
Simla 0.5, | 350
Bombay Bl = — 485
Victoria — . — 498
Berkeley Bl o— ! — 49-0
| - ‘ €35 378
Lick -— | — —
Mauritiug P ‘ ML — 311
N,y ML —14 — 399
Tulkovo ! G. | —14 ! 413 478
Helwan . ] AL PRy — 743
17)5'09, B Ma. [ 531 60'2
Zagreb ¥ W, 1057 - 576
De Bilt | = ‘ 483 |u 364
Edinburgh M. — 68-3
Eskdalemuir G| +43 -9
Tecle — ] 5004 7
Stonyhurst lar. 39 | o o | 4t
Bidston [ | 78 10 +78 — —
West Bromwich | — | 28 46 | 482 — —
Kew LML - = = ’ 629
Monte Cassino — — — —
Roccﬂedial;:\lpa . le2r 4 i I ed49:7 1 617
Parix ‘ ‘ ¢ PR 28 46 1 o1 | 613
Shide . 19 31 PRy 46 ! 495 | 600
Moncalicri PR el9 22 PRy 129 O CBT0 mEds
Ottawa N - el19 47 J PRi! 29 % o —
Marseilles | Ma. ¢20 181 PRy? e 'i) 18 578 1 —
Barcelona ‘ - 19 53, PRy | 53 536 62:3
Lortosa Lo ;19 33 PR, 38 454 757
Algiers | B 20 13 PRy ‘ 30 23 -+98 553 62:3
Coimbra [ W, 20 48 PRI 33 6 (s)e ‘ 558 631
Rio Tinto M. 24 21 ? \ — - — 844
San Fernando ®. | -— 19 51 ! [-46] — — i 648 | 734
Nobo— 21 21 PR, | - — ! 634 798
Cape Town B, — 23 15 7 ’ — - - 32°7
Azores w. [1200 350 39 21| 7sm, — - e
La Paz ‘ Bi, | 1484 [ 303! 120 3 [+103!0 34 22 817 61°3 ] 759
. i )

For Notes see next page.
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May 9d. 21h. 45m. 50s, 34°-2N, 77°5E.

NorEs T0 MAY 9d. 15h. 54m. 39s. A= 179, B=+-808, C—+-562; D =-+-076, E=—216;

Manila gives MN = 4-12:9m. Osaka, 8 is given as L, MN=+13-5m. G=-+-122, H= +-549, K = —-3827.
Taihoku, S is recorded as L. Zi-ka-wel gives SN = --13m.45., MN = +14-6m. A Az ) 0 —C g 0—¢C L M.
Melbourne records PR = +15m.21s., PS— +19m.9s., SRy — +23m. 27s., T m s s s s m. .
SR, = + 24m.21s.  Vietoria records P= +5m.10s., S= L L . Belkeley il 2 2. s 0' ,2' - } o ) T
gives ePV = +12m.53s., MV = +48-9m., T,=15h.54m.47s.  DPuikovo S}f{! a 3L 1§§ 1982 + 32— T3 S0 },.2
gives iP = +13m.30s., iPR,— +17m.ds. Iipicentre 13°6N. 139°5E. Calcutta . }‘."0 %38 ' 610 —99 19 -
Dyce glves LN = +12- 2m., MN = +57-7Tm. Zagreb records iNE = Zi-ka-wei E. 5(3)8 82 67733 +7 5 20 e 0 -
8 L, INW = +19m.58,, eNE = +24m.33s.  De Bilt records PR, = Pun?m,o 508 395 37 51 4 { 114 2 — 1 212 9236
s MN = +57-4m. Eskdalemuir gives PR, = +21m.57s.,, SR; = Manila, 137 105 o7 52 - 3% o114 4§ ~16 il paly
Uccle gives eP = +17Tm.57s., ; = +25m.21s,, MN; = +64-1m. Zagreb 17.4 303 e8 50 0 i15 45 -1 — __
West Bromwich records PS = +29m.56s., SR — +35m.16s. T, = (;ru 475 305 e8 51 0 . — — —
16h.2m.13s. Paris gives iS--428m.55s., SR;=+34m.39s. Moncalferi Rocea di Papa 505 299 e9 5 — 5 16 25 0 — —
gives MN = -+63'1m. Barcelona gives SN = +30m,1s. Coimbra records Moncalieri 532 304 o9 33 + 11 21 31? =S8R, 306 —
LN +57-8m., MN = +67-9m. Cork (A112°2) gives P =17h,14m.36s., Paris 557 310 — = i 14-2
S =17h.31m. 363 M =18h.4m.21s. Toranto (A112%1) gives K = Rio Tinto 657 300 8 10 —159 — _— — 452
+_23m 51s., 8% 431m.51s. ., B=-+38m.3s, Li=-+46-5m. L=4+505m., La Paz 1446 291 18 12 + 43 — — — —
= L = = B ing
51:] _:-()Jlriln}ilzl,d tN bbfgllx’nills .y +Z:‘I1_4I%ni’l QIL‘323~111[1.7,4 Jélll;N Xvﬁf};’algnigrf Pulkovo records PR, = —9m.46s., Eplgmtle 35%0N. 79%-0E. Manila S is
LE = +63-0m., LN = +62-5m. lvicflgti% a;;;m eP.  Zagreb gives iISW as +15m.40s.  Rocca di Papa gives

May 9d. Records also at Oh. (Monte Cassmo, Rocea di. Pap:
(Pulkovo,) 4h. (Melbowrne), 5h. (Lick), 6h. (Melbou
Papa), 15h. (Roceca di Papa and Victoria), 17h. (Bata

and Zagreb), 3h.
e), 10h. (Rocea di
via), 18h. (Monca-

May 9d. 19h.32m.0s. Repetition from 29°-28. 177°-0W., as 6n May 1 and 2 ? lieri), 20h. (Eskdalemuir), 21h. (Victoria), 22h. (Pulkovo).
A P. O —-C. S. 0O—-C. L. M. May 10d. Records at Ob. (La Paz), 1h. (San Fernando), 7Th. (Pulkovo and Mel-
m. s s m. s s m m. boulno), 8h. (Paris and Helwan), 9h. (Roceca di Papa), 10h. (Colombo),
: e S . 2 o3 by o T N 4 15h. (Athens and Pulkovo), 16h. (Rocca di Papa), 17h. (Helwan and
Rivorviow 73 g3l g2 (130 +40 116 164 Stonvhurst) | I8h, (Do BIt. La Paz, Pulkovo, and Melbourne), 195.
. 5 il ) . . A% wh). 9 a di Paba. sake
Adelaide 378 8§ 19 -I—qﬁb' - - - 27-6 (Edinburgh), 22h, (Honolulu, Rocca di ’apa, and Osaka).
.k B ‘l~ ] . B . .
Honolutu ogs 1BF % WD i ozl a8 May 11d. 17h. 10m. 18s. 43%0N. 12°5E. (adopted from April 26).
Toronto 114-8 — — — — 62-0 —_ Fay Az. . 0O —C. S, 0—-C. L. M.
Pulkovo 1%4-3 19 21 [— 26] 129 §9 2 41-0 — R o m. #. R m. s. 8. . m.
De Bilt 1571 — - 43 57 1L — tocca di Papa 13 173 017 -3 037 +1  — B18
Graz 159-7 — - 3 - - - Monte Cassino 1.8 150 030 +2 @ — — — 15
Garis jeod eld 9 - 8 s = = Zagreb N 38 40 e0 57 -2 1148 43— 1.8
l\ﬁ)glfga)lie!‘i 163'% 20 26 [[T 1?5% © 29 47 . — — Rocea di Papa also records MN =0-9m. Zagreb iP = +0m.59s., iMW =
Rio Tinto 168-3 . - 36 0 — . _ +1-0m., MW = +1.9m,
There seems to be a further repetition thongh the data are too seanty to give May 11d.  Records also at Oh. (SJan Fernando), 1h. (Pulkove, Helwan, Lick, and
certainty. Melbi))urne),l2h£l(LapPa;z, lli]!din(lflm'{i, a)nd L,)e /Jiildt),];lh. I(L&\[Pﬁ)Z)’ 5.
i — DR AR . : La Paz), 6h. (La Paz), 12h. (La Paz), 13h. (Hdinburgl, Meclbourne,
A Pulkovo record i =20h.26m.56s. cannot be identified. (HJelwan, and Dulkov. o), 1ih. (Port an Drince), 15h. (Manila), 16h.
{Pulkeve), 18h. (Mizusawa and Paris), 19h. (La Pax), 20h. (Melbourne),
21h. (Pulkovo, Helwan, and Taihoku), 22h. (Bukdu’ and Lick).
May 9d. 20h. 28m. 40s. From 29°-2S. 177°-0W?. )
A . 0—C. Q. 0—C. L. M. May 12d. 4h. 30m. 35s. At 14°-0N. 126;’-0141. —~57f), B= +"{85, C=+-242,
. A Az r. 8. 0-C L. M.
Rivorvi s sl — 12 A1 1 41k 139 109 0w A R
iverview 27-5 5561 — 5 K Manila 49 277 113 — — 20 340
Melbourne 327 - — — 160 — Zi-ka-wel 177 347 oz 413 742 49— =
?atlgwa g%g 12 20 + 32 — = s = Osaka, 224 2 5 11 — — — 128
.a Paz . — — — — Tulk 305 33 i12 17 — -— 364 40-3
Drlkovo 443 19 1 [— 46 2 — — — = wove o ’
g 1% —1¢ 5 — — —_—
Stonyhurst 181 B2 [ w2 o— o = May 12d. 150, 3410, 20s. At 42°3N. 1408, A = +-718, B= 179, C =+ -673.
Paris 160-4 19 20 [— 48] — 324 — A Az P. 0-C. S, O -C. L. M.
Zagreb 160-5 20 18 [+ 10] 30 50 — — —_ o o m. s. 8. m. 8. m. 1.
Moncalieri 163-8 21 4 [+ 53] — — 42-3 — Monte Cassino -8 180 029 8 (0 29) (+ 7) — 1-2
Coimbra 1655 _— — — — 304 — Rocea di Papa 1-1 242 i0 16 — 1 28 ——— 0-7
Barcelona 1677 — 29 20 — 344 — Zagreh 3-8 21 ¢l 14 <15 2 i1 +zb — w27
San Fernando 1694 29 50 28 {29 50) — e — Graz | 4-9 12 118 + 2 — —_— — .
Algiers 172-4 e 32 20 78 32 20y — —_ — Moncalieri 53 303 159 437 — —_— 2:8 —
Tortosa 10-2 ﬁﬁs 3 Ji +S}E:! — — %% 70
5 = 27s. re i £ - e 3 De Bilt 11-3 331 e5 d 3 — — & NT6
The La Paz record for P 2m.27s., and there is probably some error. I’u]k'ovo 07 o 143 4 11 8 28 T3 198 -’

Awub ui je= F1lmedTs., i = +1in.48s., iw = +1m.52s.,
ME = +3'0m Zagreb and Graz {,IVL l 1 I, 3410, 248,
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May 124. Records also at Oh. (Lick), 1h. (Pa,rls), 2h. (Colombo), 4h. (Pulkovo,
Monte Cassino, Zagreb, and De Bilt), (Helwan), 12h. (Mizusawa),
15h. (Zagreb and Rocea di Papa (2)), 16h {Roceca di Papa (‘)) Monte
Cassino, Zagreb, and Stonyhurst), 18h. (Rocca di Papa), 19h. (Mel-
bourne), 20h. (Rocca di Papa), 22h. (Batavia (2)), 23h. (bau
Fernando).

May 13d.  Records at Oh. (Melbourne), 2h. (Colombo), 4h. (Colombo), 9h.
(Rocea di Papa), 10h. (Melhourne and Pulkovo), 11h. (De Bilt and
La Paz), 12h. (Helwan), 13h. (Rocca di Papa), 14h. (Manila), 16h.
(Mizusawa), 18h. (De Bilt and La Paz).

May 14d. 6h. 57m. 0s. 72°0N. 2°8W; A= +-309, B=—-015, C=+-951.

A Az, P. 0O0-C. 8. 0-C. I. M.

o o L. 8. ER m. 8. 8. ni. m.

Edinburgh 16-1 184 8 12 L — -— 8-2 —

Eskdalemuir  16-7 184 — — — — — —
Pulkove 17-8 118 ed4 10 —5 i7 49 +13 83 10-2
De Bilt 2002 166 x4 45 +2 E8 26 —1 98 w111
Kew 206 130 — —_— — — — 11-0

Ucele 2114 169 ed 54 —4 e9 0 4 8 — —

Paris 233 174 i5 19 —1 ¢9-25 —6 120 —
Eskdalemuir gives Th.4m. to 7h.15m.0s. Pulkovo has iP = +4m.18s.

(4 3s.). De Bilt has MN = +13-6m. Paris has M= +7h.10-11m.
May 14d. 22h. Im. 0s. At 18°-08. 167°-0E. Separately computed.

May 14d. TRecords also at Oh, (Pulkovo, Hopolulu, and Melbourne), 1h. (Paris
and Helwan), 2h. (Edinburgh), 4h. (Rocca di Papa (2), Monte Cassino),
6h. (Rocca di Papa), 8h. (Athens), 9h. (Athens), 10h. (Barcelona), 14h.
(Rocea di Papa), 18h. (Melbourne), 19h. (La Paz).

May 15d. Records at Oh. (Colombo and San Fernando), 4h. (Colombo), Sh.
(Pulkovo, Manila, and Colombo), 10h. (La Paz and Edinburgh), 12h.
(Mizusawa), 14h. (Mizusawa), 15h. (Cape Town and Helwan), 17h.
(La Paz and Colombo), 21h. (Lick), 22h. (Ueccle).

May 1()’(1 Recm ds at Oh. (San Fernando and Lick (3)), 2h. (La 1a%), 7h. (La Yaz),
(Manila), 10h. (T.a Paz), 13h. (Rocca di Papa), 14h. (Bombay and
Talhoku), 15h. (La Paz), 19h. (Barcelona).

May 17d. 19h. 6m. 40, At 37°-0N. 136°-0K.; A= —-374, B=4-555, C=+-602.

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

o o m. s. ] ni s N L. ni.
Osaka 24 191 0 36 0 — — i1 17
Mizusawa 45 6 116 + 6 — — 23 —
Zi-ka-wei 13-4 249 e2 49 —29 ¢6 1 + — —
Manila 26-1 215 65 36 —13 — — —
La Paz 29-6 65 37 413 — - 8-6 9-2
Pulkovo 65-7 328 i11 0 411 119 38 +25 30-3 —
De Bilt 97 327 — —— — — 40-3 1 46-3
Monealieri  80-1 320 — —_— — — ed30 —
Graz 81-0 320 o112 21 — 4 -— — — —
Zagreb 812 322 e12 26 0 — — — N 466

La, l’aa is assumed to be one hour wrong., San Fernando AS89°-2 records
=19h.9m.0s. De Bilt gives MN 50-4m

May 17d. Records also at 0b. (Rocca di Papa and Monte Cassino), 1h. (Rocea
di Papa), 5h. (Rocca di Papa), 7Th. (Pulkovo, De Bilt, and Helwan),
9h. (Rocca di Papa and Monte Cassino), 23h. (/d”‘l‘(,b)

May 18d. Records also at OL. (Colombo), 1h. (Zagreb), 2h. (La Paz), 4h. (La
Paz), 5h. (Helwan, Pulkovo, and Melbourne), 6h. (De Bilt, San Fer-
nando, Moncalieri, 1 dmburﬂh, and La Paz), Th. (La Paz, Edinburgh,
and Coimbra), 10h. (Mizusawa), 11h. (Pulkovo), 13h. (Zagreb), 16h.
(Zagreb, Colombo, Melbourne, and Pulkovo), 17h. (Colombo and Ade-
laide), 19h, (De Bilt), 23h. (Manila).

16

1917. May 14d. 22h. 1m. Os.
FEpicentre 18°.08. 167°-0E.

=927, B=+-214, C=—309; D =+4-225, E=+-974:
G=+4-301, H=— 070 K= -951.

. L i ' i | '

. g | b |
Station and = 2 ! |
Component. < B P. 0—-C. S 00, L PM.

3 5 | |
= -5 | |
s M.o® $ M. M

Melbourne M. 220 (10 48y | (— 6 149
Adelaide B — 251 (11 34) | (4-18) —
Honolulu -- 43 (16 54) | (4 8) 246
Manila - 303 IS T — 18-3
Batavia — 273 — — -
Osaka 0. 330 18 46 +15 266
Zi-ka-wel - 318 c19 23 —12 —
Berkeley [ 18 _ — -—
Vietoria — 39 — — 13-4
Mauritius N M 245 — — (42-

¥ | M. 245 — — (43'6)
La Pag Bi. 119 — — 550
Pulkovo &) 334 — — 63°0
Helwan [ M 295 - —_— —
Edinburgh M. 351 - - —
Eskdalemuir G 351 - — 340 —
De Bilt N. - 342 -- — 690 810
Zagreb W, 326 — — — —
Paris — 341 — 7240 80-0
Monte Cassino N, | — 321 — (79°8) —
Rocca di Papa Ag. 323 — — — 19°9
Moncalieri 8 332 35 18?2 — 547 —
Coimbra | — 851 — — e 640 —
San Fernando ] — 1606 ‘ 343 33 30 — 82:7  u 1120

]

Melbourne gives S = +13m.48s. Lick gives iPN = +31m.34s., iLMN =
-+51m.40s, Toronto hdq L?=--34-3m., L!=4+4835m.,, L +4-78-91mn.
Pulkovo gives ilPy= - PR, = +21m.49s., IR, 23m.49s.,
PR, = 25 418, P,T De Bilt gives e= +2Jm 18s.,
el = clb = = +62-9m. Zagreb has INW =
+22m.22s., 1 = 4+ 24m.15s. San Feulando =MN = +103-0m.

May 184. 19h. 5m, 0s, At 11°-08. 170°0W. Separately computed.
May 19d. 15h. 44m. 43s. At 42°-8N. 12°3E.; A =+-T17, B = +-156, C= +-679.

o B m. 8. S, . s, 8. m. m.
Rocea di Papa 11 173 016 -1 0 32 41 — 0-7
Monte Cassino 13 150 0 30 +2 — — — 11
Zagreb 40 40 1 4 +2 149 -1 — E27

May 19d. Records also at Oh. (Monealicri), 3h. (La Paz), Th. (Helwan), Sh.
(Zagreb and Athens), 12h. (Roeca di Papa), 15h. (Rocca di Papa and
and Zagred), 23h. (San Fernando).

May 20d. Records at 1h. (La Paz), 2h. (Roeca di Papa), 3h. (Monte Cassino),
4h. (Marseilles), 6h. (Zi-ka-wei), 9h. (Paris), 11h. (Marseilles), 13h.
(Barcelona), 14h. (Rocea di Tapa), 19h. (La 1’az), 20h. (La Paz).

May 21d. 8h. La Paz gives iP =8h.56m.39s., and the origin as 15°-08, 77°-0W,,
for which A =8°7 and T, would accorduwl\' be Sh.54m. 275 ; but it
is difficult to reconcile this with the Andalgala (A =16°-0) observation
¢=9h.9m.48s. Othor records arve San Fernando P —9h.6m.30s. Pul-
kovo e 0m,17s., L =9h.46m.0s.,, M, =9%h.48ni.41s. Mouncalievi
¢ =9n.26m.5 75 L =9%.36m.52s. Helwan P =9%h.27m.0s. debur;,h

h.39m. 41\ M? =9h,46m.0s. Honolulu L =9%h.41m.0s.,, M=

9h.43m.48s. Kew M =0h.49m.0s. Cape Town M =9h.59m.12s.

De Bilt MN =9h.38m.54s.,, MK =9h.44m.7s.
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1917. May 18d. 19h. 5m. Os.
Epicentre 11°0S8. 170°-0W.

A=—967, B=—170, C 191 D=—174, E=-+-985;
C lbb 1{ = + 055 K = —-982,
. 4l | i
Station wnd g R |
Component. S yaN £ r. 0—C 3. 0—C.} L M
= S
7 | =R i ‘
! e [P S T ) [ aos s, ! ‘
Apia W. 1 33 1212 i i0 6 — 6 — : - [
Honolulu So— 3 20 7 o120 L4 — !
Melbourne DML 483 229 ] 20 W0 ‘ * L - o=
La Paz PBi i o981 | 109 — b o=
Pulkovo Ao 1280 a4 6 T
Lidinburgh AL 1339 10 ! —
Stonyhurst ML 136°1 1 L=
De Lilt || 1887 4 i PSRy |
Kew PN LT 0 (-
Puaris [ £ A § P
Zagreb 14448 [ 352 — - —
Mongalieri 1460 1 —
Coimbra 1465 | 26 I =
Athens : 150°3 | 338 — !
San Fernando — L1507 | 27| -
Helwan ST 162G | 817 | — e

Pulkovo gives i, = +19m.36s., PR, = 4 21m.56s. -
PRy = - 24m.408., e, = -+ 281m.508,, €= — SR,y .3
Eskdalemuir gives T, 0h.20m. to 20h S0m.Os. Athuxs gives L= 42 99, Bm.

o P --20m.36s., L= +266n.

May 21d. Iecords at 2h. (Melbourne), 3h. (Mizusawa), 4h. (Rocca di I’apa,
Zagreb, and I.a Paz), 8h. (Mizusawa), 11h. (Pulkovo and La Paz),
12h. (Helwan), 15h. (Colombo), 16h. (Osaka), 20h. (La Paz and Rocca
adi Papa).

May 22d. IRecords at Oh. (San ¥Fernando), 2h. (AMizusawa), 3h. (Colombo), Th.
(La‘ Paz and Athens), 8h. (Colombho), 9h. (Ottawa), 14h. (Monte Cassino),
21h. (Zi-ka-wei), 22h. (San I'ernando).

May 23d. 5h, 46m.27s. At 39°-3N. 21°0E, Scparately computed.
May 23d. 20 Om. 40s, At 35°0N, 30°-0KE. = ++410, C— +-574.

A Az, P, ¢ L. M.

o m. § 8 TPt m.
Athens 59 302 el 59 — 25 1286
Monte C 142 302 326 — — 4-4
Rocea di 151 302 ¢4 0 — — 4-9
Zagreb 151 320 e3 20 — — ef0
Moncalieri 197 307 o4 35 — 2 — — 7-0 —
Pulkovo 24-7 0 i5 21 — 8 79 44 —13 113 —

Athens gives MN — + 2:7m. La Paz A =106°1 gives P =20h.4m.32s,
May 23d. 21h. 44m. 20s. KEpicentre 2°-58, 138°%0F on 1‘)1(‘ Jan, 13.

A=—-742, B 668, C=—044, D = 4743 ;

G = +-032, I{— —-029, K= 9

o nL s, m. s, 8. m m.
Manila 24-0 316 ed 58 430 947 + 3 158 N17-6
Batavia 31-3 262 et 40 — - —_— — 177
Honolulu 66-9 66 e — — 8-8 12-8
Palkovo 101-0 331 13 43 —32 e,26 19 =14 3577 (57'7)
Liclwan, 105-7 300 19 40 P — — —
Graz 3 321 eld 22 50 — — — —
Zagreb 1136 320 e14 22 -52 — — — ¢151
De Bilt, 116-9 330 — e36 1 SRy? 547 ®OT8
Roecca di Papa 1174 317 e 1i 32 —60 — — — 15-9
Edinburgh 118-2 337 35 40 — — 80-7

Monealieri
Paris

Pulkove records

gives Ke =

1192 322 el15 207
120-1 328 il4 18

i=4+17m.88.,, ¢~ +33m.406s.,
- 411,288, MN =4758m. La Paz gives

m.58s., He =

¢P =21h.52m.52s., (S)=22h.3m.17s.,

Apia iP =21h.39m.49s.

19 922 280 —
—74 36 i1 SR,
5 = 4391m.10s. De Bilt

)

o=

3
|

I, =220.30m, 2s., M =22h.31m.24s.

These two must be another quake.

18

1917. May 23d. 5h. 46m. 27s.
Epicentre 39°-3N. 21°0E.

A= -722, B=+-277, C=+-633; D=+4-358, E=—934;
G =151, H=+-227, K= —-774.

i e I
Station and 5 - \ i
Component. | 'S A B r. |0-— s, 0-C. L. M.
= g i : .
| 7 | = | i
o 1 ( a8 | s [ a s, s o |
Athens N ‘ 120 o 50‘ +9b 121 | 49| eve
Monte Cassino ®. | -~ 59 | 294 { 1 26 — — —_
Rocea di Papa Ag, 68 | 294 ‘ el 297 —14| 3 38 +32 —_
Zagreb W, 7o (8321 el 49 f — 5| i3 6 [ —18 -
Moncalieri 8, 131805 ed 3! 4l4; 4 85 | — 7 59
Helwan | M| 127 | 185 521 78 G 2y | (—16) 63
Barcelona — 0 145 1 285 e8 7. —25] — — 66
Tortosa — 57 | 283 3086 —12 6 29 [ —19 73
Paris | — 162 | 312 e3 35 ; 0| ¢7 6 + 6 86
Tecle = l6d 30| ed 83 -4 e7 0 — 4| ev3
De Bilt | — | 168|321 4 3! 41 718 0 82
Kew M. | 191 315 — A - —
Pulkovo G. 248 130 P4 38 — 4 98 45 | — 5| 106
Stonyhurst M. | 215 820 — b - i1 3] L | Qo
Rio Tinto M. | 2v6 25 10 83| 2L, — | (06
Coimbra Wl 25 | es 3l Z8f re o | 13l o
Eskdalemuir G, ‘ 227 323 ‘ ed 9 --13 9 7 —12 107
Edinburgh PO a0 apel 4 s, -~ — _ JI —
i J i Il

[
]
|
i
|
|
!

Athens records m = +1-1m. MN = +1-9m. Zagreb = +1m.54s., i=
+2m.37s,, iM=-+4m. 14s., ., L=14m.33s, MW = +6-5m, Moncalieri
MN = +8°6m. Helwan S =L?. Paris eSN = +6m.55s., M= +57Tm. —
59m. De Bilt SN=-+Tm.10s.,, MN = -+12-4m. T,=5h.46m.38s. Pul-
kovo eP = +4m.49s., Epicentre 40°-0N. 19°-0E.

May 23d Also records at 1h. (La Paz), 5h. (Melbourne and Rocca di Papa),

h. (L.a Paz (2) and Rocca di Papa (2} ), Th. (La Paz), 10h. (Talhoku),

th (Rocca di Papa), 13h. (Rocea di Papu and Manila (3) ), 14h.
(Manila), 15h. (Monte Cassmo), 17h. (Zagreb).

May 24d. 19h. 20m. 30s. At 22°:08, 180°-0. Separately computed.
May 24d. Other records are 4h.. (Rocca di Papa), 7Th. (Osaka), 10h. (Manila),

18h. (Manila and Pulkovo), 21h. (Lick), 22h. (Lick and La Paz), 23h.
(Pulkovo, Lick, and ITonolulu).

May 25d. 14h. (40m.). Tucson NP = +2m.33s., EP = 42m.45s., NN
EM = +4-1m. Berkeley c¢= 4-6m. 36s. Victoria P 12m.2s.,
+13:5m., M =+15-0m. Washmzton e? = +12m.19s., SE = +17m.56
SN = -+ 17m.49s. Toronto L = --18- 5m,, M= +21-2m. Ottawa eP? =
+19m.10s., el?=-+21-2m. Pulkovo e=-+23m.18s., L =-+41-0m.
Paris e +45-0m. Edinburgh P= +33m.12s., M= +47-0m, De
Bilt MN = +46-Tm., ME = +48-2m.

May 25d. Also records at Oh., (Paris, De Bilt, and Pulkovo), 1h. (Monte Cassino),
6h. (San Fernando), Th. (La Paz, /agreb Rocca di Papa, Batavia, and
Manila), 10h. (Manila), 13h. (Edinburgh), 20h. (Taihoku), 21h. (La Paz
and Monte Cassino), 23h. (La Paz).

May 26d. 4h, 4m. 1658.? La Paz=P=+7m.56s., L= 421-Tm., M= +22-9m.
Paikove 1= +17m.47s., e———-—slm 52s., L= +45Tm, San Fernando
NP = +417m .14s. Edinburgh M =+51"Tm. Honolulu L = +24Tm.,
M=+31-Tm.

May 26d. Also records at 5h. (Mizusawa), 17h. (Edinburgh), 18h. (Melbourne,
Pulkovo, Rocca di Papa, and Zagreb), 19h. (Coimbra, Helwan, Paris,
San Fernando, and De Bilt, and Eskdalemuir), 21h. (Manila).
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1917. May 24d. 19h. 20m. 30s.
Epicentre 22°-08. 180°0W.

A= —-927, B=000, C=—-375; D =000, E=+1-000;
G = 4375, H =000, K = —-927.

The hypocentric stations suggest a deep focus, but the epicentric material is
searcely good enough to warrant reﬁnemcnts

I l H-1 ‘ ;
Station and ! E 2 ‘ i
Component. e A k P 0~C S, . 0—C. L. | M.
[ 5 \ ]
| 7 N \ i
i i
o o M. & . Moos |os M. M.
Adelaide K. 240 7036 — 1 15 54 ;28R — 23-1
Honolulu — 281 16 30| ?8 | (16 30) | (+31)| 288 | 323
Manila — 267 1 ell 10| 4 2 — — — —
Osaka 0. 322 1t 32 +11 —_ — —
Batavia W. 270 10 597 —32 — — — 405
Victoria — 34 42 30¢ 7L — — 3007, 515
Colombo B M. 273 | 26 30| ?S | (26 80) | (+15)] 310 | 395
La Paz Bi. 14} e+ 6| —18 23 41 — 445 476
Toronto M. 50 — — -— - e 646 672
Pulkovo G, 338 | 119 6| [—287] i3+ 10 — 655 | 772
REdinburgh M. 3 22 30| PRy ? — — — 99+5
Eskdalemuir G. 4| el9 17| [—34] — — 445 —
Stonyhurst M. 31 edd 36 SRy? — — <
De Bilt — 354 — — el 6 45
Kew . 0 — — -
Helwan E. . 202 24 30| ? PRl —
Uecle — 3331 el9 24 |[~33] e ’54 18 845
Zagreb w. 335 | 19 o7 |[--33)] 81 —
Paris - 356 | 118 32| +28 | e28 33 95
Graz N1 W, 350 1 e20 12| [412]| e34 30 —
Monealieri S. 346 — — e29 8 843
Rocea di Papa Ag. 333 | e18 36 +36 — —
Barcelona - 335 -— - = - e 883
Coimbra [— 19 023 40 ?PR, 39 15 T4l
Tortosa — 3591 19 30 | [—39)] 29 87 494
San Fernando ®, | — 16 19 33 30| 78] — 970
Algiers — 1650 | 351 i ¢25 37 ' PPR, - - 30:5
]
Honolulu gave 3 as +22m 30s. Colombo S =S8R, +

Pulkove giv Ry = +22m.28s. ( +16s.) PS = +32m. Sl)s » hR,
(+34s.), SRR, +4(‘m 0s., SRy = +51m.30s. Epicentre 29°-0
De B(l‘lt records eN = +34m.3s., el = --43m.58s., eN = -+ 50m.47s., \[N =
+95-0m,

May 27d. Records at 2h. (La Paz), 6h. (3an Fernando), 7Th. (Colombo), 11h.
(Zi-ka-wei), 20h. (Manila and Barcelona), 22h. (Monte Cassino).

May 28d. 12h. 1m. 45s. 13°0N. 123%0E. A =--531, B =+817, C= +-225.
A Az P, 0-C 4. 0-C L. M.
N o m. s. 8. m. s 8. m. m.
Manila 26 309 e0 41 0 — — i1 N 1-4
Osaka 24-4 26 519 —13 — — 10-1 13-3
Batavia 25-1 221 ¢ 4 15 —84 - — — 62
Pulkovo 80-2 329 {1218 — 2 12221 —4 40-2 14-2
De Bilt 95-9 321 — — -~ — 49.2 E550
Edinburgh 97-8 333 5215 — — — — —

Pulkovo gives the epicontre as adopted. Do Bilt gives 13°-3N. 122°-9E.
MN = +51-6m

May 28d. Alio gives records at Oh. (San Fernando), 1h. (Colombo), 3h., (Athens,
De t, Graz, Zagreb, and Monte Cassino), 5h. (Rio Tinto), 6h. (Bukeley,
Llck and Ott,awa), %h. (Manila), 9h. (Osaka, De Bilt, Pulkovo, and
Zi-ka- -wei), 18h. (Zi-ka-wei and Taihoku), 18h. (Zi-ka-wei and Taihoku),
19h. (Mizusawa), 20h. (1.a Paz), 21h. (Rocca di Papa), 23h. (San Fernando).
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1917. May 29d. 6h. 3m. 42s.
Tpicentre 16°0S8. 168°-0E.

A= =010, B=+-200, C=~—-276: D =-+4208, £ —+:978;
G = +-270, H=—-057, K~ —9G1.

| | | | ! | i
. g = |
Station and = E ‘ l
Component. s | A = . I o—cC. 0-C. L. M.
3 3 :
S I |
!
s Moo
Melbourne 12 171 ¢ 254
Honolulu 42 1 232 1 274
Manile 28 173 —
Osuka 7 J 203|305
Batavia 18 ¢ - 183
Zi-kn-wei 26 — z26°8
Berkeley 52 — 0 —
Vietoria 53 433 | 483
Colombo 18 - 547
Mauritins 42 ! — 1 549
48 | — ! osaes
La Paz 48 68°1
Toronto - I 688
Pulkovo 307 LR
Edinburgh 18 - | 10103
Exkdalemuir 3 [
De Bilt 19 693 2946
Kew - | 39~
Paris 8 72 b
Rocea di Papa 26 - 19-36

“\Iblbourne aivi

28 S as +15m.18s. ILonolulu L,”lV)Ch 5 as -+20m.30s. Osaka,

IN = +.il 9m. Toronto gives an el = Pulkovo gives I =
+lbm 49s., PR, =+20m.42s., i, = +25m.J PS = +30m. ..7\ ¢ =
E:Zm 52s. % SR, = +35m.481, De Bilt giv o5 dunther ¢ =+22in.59s.,
MN ]

May 29d. Also rccords 2h. (La Paz), 4h. (Pulkevo, Melbourne, Bombay, and
Zagreb), 5h. (De Bxlt and Helwan), 7Th. (S8an Fernando), 8h. (Manila),
10h. (Algiers (2)), 13h. (Batavia and Simla), 15h. (Athens and Zagreh),
16h. (Monte Cassino), 23h. (Mounte Cassino).

May 30d. Records at Oh. (San Fernando), 6h. (La Paz), 10h. (Monte Cassino
and Rocca di Papa), 20h. (Mizusawa,).

May 31d. 6h. 5m. 22s. At 32°-0N. 147°-31.

A B, T, M.

B m. s. n. m.
Mizusawa 88 27 3-0 —
Qsaka 10-4 215 34 4-0
Zi-Ka~wei 22-1 ed 56 ~— N11-2
Pulkovo 748 i12 1 346 399
Edinburgh 88-6 45 38 — —_— —_ — —
De Bilg 89-7 — — 23 49 —22 426 479
Kew 91-9 - —- - — — 57-6
Paris —_— - — 496 —
Monealieri 943 — — - - 524 —
Rocea di Papa  95-3 39 87 — — — — —_

OsaI\a gives MN =4-5m. Pulkovo gives PR, = +14m.49s., SR, = +25m.38s.,
R, = +29m.,38s., De Bilt gives MN = +49-6m. Iskdalemuir records
L 6h.48m. to Th.11m.0s.



21

1917. May 31d. 8h. 47m. 20s. (See also June 3 & June 7.)
Epicentre 54°°5N. 160°-0W.

A= ~546, B=—-199, C=+-814; D =—-342, E=+-940;
G=—765, II=~-278, K= —-581.

| i
g 4
Station and 2 E]
Component. El A & P 0—-C S, 0-¢C L M
T N
=) Ed ‘ { !
o l } M. s 5. M. S, s, M. M,
Victoria V.| WL 234 1 90! 6 34| 473 g 28 — 5 10-8 .
wo| M ] 23| 90 6 34| 473 | 110 22 | 449 | 110
Lick N. — 314 [ 108 ei 39 +57 | ell 56 — 2| eld7
onolulu M, 332 | 176 7 22 +24 — —_ 12:9
Tucson ~N. | B.O.| 409 | 102 8 4 42 421 4+ 1 173
E, | B.O,| 408 | 102 8 19 +17 14 21 + 1 -
Mizusawa E. { O, 41°7 | 273 8§ 2| —7 -— — 14-3
w. | O, 41°7 | 275 T a7 —12 — 144
Osaka 0. 481 | 273 8 36 41 15 55 0 214
Toronto M. 30°9 67 9 10 - 2 16 22 — 8 258
Ottawa — 51'6 63 9 9 - 8 — — 287
‘Washington — 555 70 9 45, 4+ 3 17 22 — 6 283
Zi-ka-wei — 387 | 281 1o 8: 44| ci8 20 413 | e249
Taihoku — 634 | 276 10 26 — 8 19 4 — 2 273
Pulkovo G. 654 334 | 110 481 1, i19 39 | + 9 267
Dyce . | Ma. 669 13 10 54 — 3 19 43 — 6 — —
Edinburgh M. g80 14 11 16 +12 20 10 + 8 —
Eskdalemuir ER 686 14 11 10 + 2 20 21 -+12 344
Corlk —_— 04 19 10 #4 —33 20 4 —27 —
Manila 71-9 | 269 | e1l 35 + 6 2t 2 +13 340
Kew M. 27 13 16 10 ? - — —
De Bilt N. — 727 9 11 34 0 21 0 + 2
Shide M.8.P 738 14 11 38 0 21 3 — 3 -
Uecle — 73-9 11 11 37 -~ 4 21 18 - d ¥
Paris E. e 757 12 i11 32 — 1] i21 30 — 4 ¥
Zagreb w. T 3112 14 —-31in 1n -9 -
Azores AL 798 35 22 10 P8 (22 10) | (~11; 2
Moncaliert S, 80-0 91412 17 -2 22 17 — 3 2
Simla 0.RB.| 813 | 313 12 22 — 4 22 22 -16 28
Marseilles Ma. | 81+ 11 1289 L12 22 39 0 427 —
Coimbra No| — 82:3 21 12 26 — 6 22 4 — B 367 440
. — 823 21 — — 22 41 — 8 39-9 449
Bareelona — 828 13 1229 — 6 22 44 —11 387 1413
Tortosa -— 833 15 12 33 -3 23 0 0 377 605
Caleutta ~. { O.K,| 8351300 1252 13 23 4 + 2 474 54-0
Rocea di Papa Ag. 836 6 12 86: — 4 22 35 — 9| e383 60-0
Monte Cassino N, | — 839 5 12 39 2 — — — 581
Rio Tinto M. 850 21 17 40 : ? PRy — — — 748
San Fernando v, e 863 21 12 40 —13 22 10 —83 44-7 542
E. — 863 21 13 40 +45 23 28 —65 42-7 567
Athens — 876 | 357 12 54 9 23 32 —16 - 497
Algiers B.M.| 876 14 12 52 —11 23 32 —16 397 457
Bombay E. - 0 | 811 20 7 ? — — — 64°1
Helwan | M, 950 | 350 13 40 — 3 - — — 706
Batavia — 969 | 269 | €13 40 —14 - — — 287
Riverview — 978 1210 [ e14 22 +23 24 10 —84 | e404 |F464
Colombo ¥ | M. 101-1 | 299 14 10 — 6 24 16 —110 837 59'8
Melbourne M. 103:6 | 222 | i24 28 ? — — — 621
La Pag Bi. 1044 98 | el4 37 4+ 6y 2T 53 +76 457 530
Mauritius M. 13574 | 303 21 10 | ? PRy — — 696 | 816
Cape Town x| M. 1594 4 29 34 ? 38 34 ¥ 996 | 1095

For Noles see next page.
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NoTES T0 MAY 31d. 8h. 47Tm. 20s.

Victoria gives EPi =PR, (+31s.) Lick glves ME15-9m. Toronto gives Se =

+19m.28s., Si= +20m.28s., Li = =-26-7M. Ottawa gives SR, = +20m.16s.
(—20s.), eL = +24-Tm., T, Sh 47m.23s. Waﬂhmgton gives MN = 4-35-3m.
Zi-ka-wei gives SN= + 8m.25s., SE=418m.24s., SN, = +22m.22s.,
SRN, = +22m.22s. ( —26s.), SRE = +2£m 358, (+13s.), bRNn = +23m.22s.
(+348.) Pulkovo gives PR; = -+ 13m.7s. ( —41s.), SR, = -+ 23m.34s. ( —64s.)
MZ=+37-9m., MN = +38-2m., epicentre 53°-0N. 156° O0W. Eskdale-
muir has PR, = +13m. 315 (~435 ), PRy, = +15m.44s. Cork is taken as
1h. wrong. De Bilt gives L(PR,)N +14m.28s. (—22s.), m = +26m. 555.,
ME = 8m., eplcentre 54°- 160°5W., T, 8h.47m.27s. Uccle gives
+2()m 168.(—~32¢.), MZ= +39-4m., MN = +39-8m Paris has
iPV = 4 11m.48s. {—5b8.) Zw’reb has iP = +12m.22s. (+5§ ), INW =
+12m.28s., INE = +12m 358., 1= 415m.40s +22m.5s.(—158.), i=
+22m.22s., T,=8h.47Tm.35s. Moncalieri has MN = = +47-8m. Barcelona
AN = +48. 3m.  Athens gives el” = +13m.13s. 10s.), m = +13m.32s.,
¢=+33m.16s. Batavia has MLN = +52-7Tm., ML= +60-7m. River-
view gives --24m.28s., 1= +25m.28s,, ?-+32m.16s., MN = +48-9m.,
MZ = +48 Tm. La Paz gives P=+14m.43s. (+11s.), i= +2~11n 51s.
Mauritius gives NM as 10h.5m.54s.

May 31d A]so records at 11h. (Adelaide), 12h. (Zagreb and Rocca_di Papa),

(Manila), 14h. (Edinburgh), 15h. (Helwan), 18h. (La Paz), 19h.
(’I oronto Berkeley, Victoria, Lick, Ottawa, and Washington), 20h.
(Pulkovo), 22h. (San Fernando).



TABLE

; | G v ‘
sE P s {s-pldg| s <s-1> 8 P S §-P
Al see sec. l sec, §M 51 see. see. | sec. Ry sec. sec. sec.

i |

1 15 51 353 0 991 ‘ 488 1 101 | 855 | 1565 | 710
2 3 521 560 [ 1004 | 4441 102 | 860 | 1575 | 715
3 47 33| 566 ‘ 1016 450 1 103 | 865 | 1584 | 719
4 62 541 57311029 1 456 | 104 | 870 | 1593 | 7923
5 7 55 | 579 | 1041 1 4621 1051 874 | 1602 | 728
6 92 36 | 586 | 1054 | 468 ] 106 | 879 | 1612 | 733
71 108 57| 592 ‘ 1066 | 4741 107 | 884 1621 | 737
81 121 58 | 599 | 1079 ) 4801 108 1 888 | 1630 | 742
9 136 59 605 | 1091 486 109 893 | 1639 746
10 1150 60 | 612 | 1103 | 491 | 110 - 897 1 1648 | 751
11 0 164 61 ] 619 | 1116 ¢ 497 | 111 ;. 902 | 1657 ! 1755
12 ¢ 179 62 | 625 | 1128 | 503 | 112, 907 | 1666 | 759
13 193 63 | 632 | 1141 ¢ 509 | 113 | 911 | 1674 | 763
14 . 208 64 | 638 | 1153+ 5151 114 | 916 | 1882 | 766
15 . 219 65 | 645 | 1165 | 5201 115 | 920 | 1690 | 770
16 . 232 66 | 651 | 1177 © 526 | 116 | 925 | 1698 | 773
17| 245 67 | 658 ] 1190 | 532 ) 117 | 929 1706 | 777
18 | 257 68 | 664 | 1202 | 538 | 118 | 934 | 1714 | 780
19 | 269 69 | 671 | 1214 | 543 | 119 938 | 1722 | 784
20 | 281 70| 677 | 1226 | 549 1201 942 . 1729 | 787
211 293 71 683 | 1238 | 5551 1210 9475 17371 790
22 | 303 724 690 | 1250 | 5 122 | 952 | 1744 | 792
23 | 317 T30 696 | 1262 123 | 957 | 1752 | 795
24 | 328 74 702 | 1274 124 | 961 | 1759 | 798
25 | 338 75 709 | 1286 125 | 966 | 1766 | 800
26 | 348 | 6| 715 | 1297 126 | 970 | 1773 | 803
27| 358 770 721 | 1309 127 | 974 | 1780 | 806
28 | 368 7 727 | 1320 128 | 978 | 1787 | 809
29 | 378 79| 733 11332 129 | 983 1 1794 | 811
30 | 388 80 1 739 | 1343 I 130 7 988 | 1801 . 813
31| 398 81 | 745 | 1355 3 131, 992 | 1807 | 815
32 1 407 82 | 750 | 1366 | 616 | 132 | 996 | 1814 | 818
33 . 416 83 | 756 | 1877 | 621 ] 133 | 1001 | 1821 | 820
34 . 425 84 | 762 | 1388 | 626 | 134 | 1005 | 1827 | 822
35 433 85 | 768 | 1399 | 631 135 | 1009 | 1833 | 824
36 | 442 86 | 7731 1410 0 637 | 136 | 1014 | 1840 | 826
37 | 450 87 | 779 | 1421 | 642 | 137 | 1018 | 1846 | 828
38 | 458 83 1 785 | 1432 © 647 138 | 1023 | 1852 | 829
39 1 466 89 | 790 1443 653 ] 1391 1027 ; 1858 | 831
40 | 475 90 | 796 | 1454 658 | 140 ! 1031 | 1864 | 833
41 | 483 8191 | 801 | 1464 1 663 | 141 | 1035 | 1869 | 834
42 | 491 | 875 384192 807 | 1475 1 668 142 | 1039 | 1875 | 836
13| 498 | ss8 ! 39093 | 812 | 1485 | 673 | 143 | 1043 | 1881 | 838
44 | 506 | 902 | 396194 818! 14961 678 ) 144 | 1047 | 1886 | 839
45 | 518 | 915 | 402195 | 823 1506 | 683 145 | 1051 | 1892 | 841
46 | 520 | 928 | 408 | 96 | 829 | 1516 | 687 | 146 | 1055 | 1897 | 842
470 52T 941 | 414197 834 | 1526 | 692 147 | 1059 | 1902 | 843
48 ] 534 | 9541 420 98 1 840 | 1536 | 696 | 148 | 1063 1907 | 844
49 | 540 | 966 | 426 199 1 845 | 1546 | 701 | 149 | 1067 1912 | 845
50 | 547 | 979, 432 J100, 851 | 1556 | 705 | 150 | 1071 ' 1917 | 846

\ |
LW. County Press, 747/4/22,




WBritish Assoctation for the Advarcement
of Dcience.—Feismological Commitiee.

All correspondence to
Prof. H. H. TURNER,
University Observatory,
OXFORD.

Bulletin for June and July, 1917.

Various circumstances combined to delay the May Bulletin,
which was accordingly printed off without awaiting that for June.
But MS. is now ready for some months ahead, and it is hoped to
accelerate the printing.

At the Rome meeting of the International Geodetic and
Geophysical Union (May 2-10, 1922), a Scction of Seismology was
constituted, with Professor H. H. Turner, of Oxford, as President,
and Professor K. Rothé, of Strasbourg, as Secretary. The
Central Bureau of the Section was assigned to Strasbourg under
Professor Rothé (address, 88 Boulevard d’Anvers), but Professor
Turner was requested to continue the bulletins in approximately
their present form; and to regard them from the beginning of
1918 as the official publications of the International Union. A
new scrics will thus be commenced in January 1918.

Reference should be made to the May Bulletin for remarks on
the treatment of observations near the hypocentre: and for a
tentative method of assigning the depth of focus of an earthquake.
Dr. Davison has called attention to the fact that the name hypo-
centre has been used by many writers to denote the focus of dis-
turbance, which is, of course, under the epicentre, but is not
analogous to it. It would scem better to continue to use the
name focus for this point, in which case hypocentre is available
for the antipodal point below the focus ; but it is under considera-
tion whether perhaps the name anticentre should not be adopted
after all for the antipodal point, seeing that there may arise an
ambiguity from the previous use of hypocentre.

Observers are urgently requested to send their records to the
above address as soon as possible, in order that the work of colla-
tion may not be delayed. In cases where volumes of results are
printed, which, of course, entails some delay, it would be a great
help if a MS. copy could be sent in advance. Some volumes of
1917 results have only just been received, so that of course the
observations for January-May cannot now be included with the
others.

1922 July 8. H.H.T.

1917, JUNE & JULY.

June 1d. 8h. 24m. 59s. At 0°0, 145°0E. A =—-819, B=-+-574, C=-000.

A Az, P. 0 —C. 8. 0—-C. L. M.

o o nm. s. ER m. s. s. m, m.
Manila 27-9 -303 e6 23 416 — —_ — —
Melbourne 37-8 180 e19 19 1L — — 258 26-7
Zi-ka-wei 38-3 327 el13 33 '3 (e13 33) (~9) — —
Batavia 38-6 260 e7 35 — 8 — — — 13-0
Honolulu 595 65 — — — 364 430
Helwan E. 1104 302 66 1 — — — — —
De Bilt 113-0 333 — — —_ 64-0 ©72-2

De Bilt gives MN = +77-5m. Paris (A =121°-5) give 9h.44m. to 9h.49m.0s.

June 1d. Also vecords Oh. (San Fernando), 4h. (Monte Cassino and Rocca di
apa), 12h. (Harvard), 14h. (Stonyhurst), 15h. (Putkovo), 16h. (Manila,
Tueson, and Berkeley), 17h. (Washington and Ottawa), 22h. (Athens).

June 2d. Oh. 28m. 125. At 38%-0N. 483°5E. A= +4-522, B= 4590, C= +-616.
N Azl P. o -C. s, 0-C. L. M.

o m. s. ER n. & ER m. m.
Helwan B 164 245 5 48— — — — —
Athens 195 278 e4 31 — e8 17 + 4 ~— —
Pulkovo 246 3338 is 21 13 954 — 1 138 167
Zagreb 252 208 e5 48 + 8 1012 + 5 — —
Graz 257 301 e5 35 —10 — — — —
Rocca di Papa 275 289 e5 42 —21 — — — 6-2
Mounecalieri 310 296 e3 26 — 11 337 —18 213 -
De Bilt 33-1 310 —_ — — — 16-8 244

Pulkovo records S at 0h.28m.6s., but taken as 38m. Rocca di Papa gives
eP =?% +5m.18s. De Bilt gives MN= +21-8m. Bombay EP recorded
0h.13m.0s. to Oh.17m.0s.

June 2d. Also records at 3h. (Melbourne), 4¢h. (De Bilt, Pulkovo, Helwan, and
Edinburgh).

Junec 3d. 14h. 34m. 40s. At 2°0S. 122°-0E. A= —-530, B=+4-847, C=—-035.

A Az. P. O0-C. S. 0—-C. L. M.

o o m. s. 8. m. s s m. m.
Batavia 157 255 e3 42 — 6 — — — 103
Manila 166 357 e3 56 — 4 718 + 9 962 —
Melbourne 41-5 152 17 50 SR,? — — — 275
Colombo E. 431 283 12 20 - — — — 25-8
Kodaikanal E. 46-1 287 23 20 L — —  (23-3) —
Mauritius . 651 249 42 23 — — — — —
Honoluluw 814 68 — — — — 413 47-3
Helwan . 915 300 18 20 — — — — —
Pulkovo 92:6 330 €,13 14 —16 e,24 4 —37 443 54-9
De Bilt 107-8 329 — — — 583 E60-1

De Bilt gives MN = +62-3m. Zi-ka-wei records eS=14h.23m.35s. KEsk-
dalemuir gives L 15h.34m. to 15h.53m.0s.

June 3d. 19h. 31m. 50s. At §4°5N, 160°-0W. (As for May 31, and June 5 and 7).
A =546, B=—-199, C= +-814.

A Az, P. O0-C. 8. o0-C. . M.

o o nm. s. S. m. s. s. m. m.
Victoria 23-4 90 9 45 28 (9 45) +12 122 145
Honolulu 33-1 179 — — — — 12-7 20-5
Toronto 50-9 67 6 587 73 (16 58?) 428 27-9 324
Ottawa 516 63 e21 467 SR,? — —  e296 —
Harvard 56-2 63 elb 287 — — —  E295? —
Pulkovo 655 354 110 44 —4 11922 — 9 312 357
De Bilt N 727 9 11 31 -3 2054 -~ 4 36-2 386
Uccle 739 10 ell(34) ~7 — e — —
Graz 784 3 w~N12 —4 e21 58 — 7 — —

5
Helwan E. 95-0 350 63 10 — — e
Toronto gives LE =30-3m. Harvard has e= +21m.21s.,, e =-422m.3s.
Pulkovo gives PR;= +13m.13s. (= —37s), PR,=+14m.47s.,, SR,=
-+-23m.10s. Ipicentre 54°-4N. 171°2W. De Bilt gives eE = +21m.2s.,
ME = +43-1m. Epicentre 55°1N. 165°2W. T, =19h.31m.57s. Graz
gives T, 19h.32m.0s. Hskdalemuir gives L =20h.6m, to 20h.16m.0s.
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June 3d. Also records at th. (Pulkovo), 1h. (Monealieri), 2h. (San Fernando),
3h. (Rocca_di Papa, Monte Cassino, and Aagu ), 6h. (Taihoku, Tucson,
and Berkeley), Th. (Harvard, Ottawa, San Fernando, and De Bilt),
11h. (Tueson and La Paz), 13h. (San Fernando and Ithaca), 16h.
(Rocea di Papa), 21h. (Mizusawa).

June 4d. 1h, 9m. 54s. At 37°0N. 26°0E. A= +-718
A Az P. 0-C.

It

+:350, C=+-602.

I
B N m. s 8. m m.
Athens 20 301 e0 30 —1 ¢l1 1-3
Graz N. 91 3825 e¢2 15 -2 — —
Zagreh . 115 323 — — — —
June 4d. 1h. 13m. 33s. Epicentre as sbove.
A Az . 00— (/4 4. 0-C. L. M.
o N m. s, m. s, . m. m.
Athens 20 301 1 0 +2.) -— — 18 ®B17
Rocea di Papa 11-3 299 e¢2 16 —33 — — — 55
Zagreb 11-5 323 e3 3 +11 €5 1 — 6 —_ —
Moncalieri 159 306 e3 1% —50 5 567 —57 83 —
e Bi 21-6 322 — -— & ~36 102 = 1149
Pulkovo 22-9 6 519 + 3 922 —1 119

Athens gives MN = +1-8m. De Bilt gives MN = +12-3m. Zagreb rceords
eME =1h.19m. eMW =1D.19m. 18s., ME =1h.19m.23s., MW =
1h.19m.38s.: it is difficult to say to which of the above quakes these belong.
Lick records elh.18m.8s. Helwan records P =1h.26m.0s.

1917. June 4d. 1h. 29m. 18s. Epicentre 53°-5N. 159°0W.

A= 555, B—=—-213, C~ -} -804 ; D~ —358, B=+-934;

G=—-751, H= —288, K= —-595.
s e \
Station and £ = !
Component. B A ‘ E i P 0-C s | 0-C L. M
— N |
= | | ‘
[ ‘ o M8 s [ M. s s ps M.
Vietoria — ‘ 22-8 89 3 34 | 6 21 134
Berkeley — 29:5 1106 . e6 44 : - —
Honolulu M. 822 1157 2 18 (1‘ 18) 195
Osaka Q. 487 275 8 30 15 42 273
Toronto M. A7 G7 7182 — 15 36 325
Ottawa E. - | 516 63 ¢c% 0?7 16 34 —
Washington x| — 553 7100 9 34| — 7 — —
Hurvard #, RN 1 i e 9 —24 17 13 -
Zi-ka-wei 4 28] el8 14 —
Pulkovo | ‘ b b — 31119 30 377
Tdinburgh M. 8 4 — i 457
Manila — 27 +10 — —
Kew M. ?LE - - 467
De Bilt . -1 20039 =10 388
Uecle — 2] e21 (19) - 3 —
Paris - L4021 43 0 —
Zagreb . + 25 122 3¢ -+ 4 - —
Moncalieri 0 22 26 | — 7 329 1390
Simla . — e 0! —a — 486
Coimbra +1 22 50 6| x436 |x499
Barcelona — e?22 46 —18 | e37°0 480
‘Tortosa -7 22 58 -9 41-0 5371
TRocca di Papa -8 — — — 12:9
Rio Tinto i 78Ry — — —
San Fernando - 25 42 £ 1 3007 {R542
Algiers — e23 36 —20 437 50°7
Bombay B, . ¢ b — — — e 61+9
Colombo | M. 102-1 ‘ 300 ¢ 53 42 ?L i {33°7) 627
Melbourne M. P03 122, 25 54 | 58 | (25 54y | (=33t — 753
La Paz Bi. ‘ 103:7 1 99 35el9d 18 |? PR, | — 517 1 5501
Mauritius ¥ | M, 136°3 . 305 68 6 YL - — (68-1) 1 781
N | M. l 136-3 J‘ 305 | 68 36 ?L — (68°6) \ 787
P

For Notes see next page.
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Notes To JUXE 4d. 1h. 29m. 18s.

Osaka records MN = +28-6m. Toronto gives Li= +31-2m., L = +64-1m.

Ottawa gives +16m.47s., L= +27-Tm., L= +30-7Tm., T, =1h.26m.45s.

V lun"'ton giv el = +8m 425, LE =+2%7m. Harvard gives L
-0m., T,=1h.27m.9s. Pulkovo records PR,-=-+13m.24s., 5
- 14m.49s., SR, = r23m.185.,, 8F Ame 42s, Iipicentre
187 ‘7. De Bilt gives cE = #211]1 SR 26m.0s., S
T, = 1h.29m.26s. Epicentre 55°-2N. 109‘ BW, Zagreb
4+12m.17s., eSS =-+22m.21s, T, =1h.20m.28s. Moncalieri gives MN
-+ 1‘i 3111 Coimbra gives LE = 41-5m. San Fernando gives MK =
+54-2m.

June 4d. Also records at 5h. (Manila), 7h. (Manila, Taihoku, and Zi-ka-wei),
8h. (Do Bilt, Graz, Victoria, 'Toronto, Edinburgh, Pulkovo, Zagreb,
Paris, Kskdalemuir, and Kew), 12h. (Colombo).

June 5d. Oh. 22m. 50s. Epicentre 54°-5N. 160°-0%W. (as for May 31, June 3 and 7).

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

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

Pulkovo 654 354 11046 — 1 19 25 -5 322 —
De Bilt 727 9 ell 41 + 7 20 52 —6 382 N 384
Graz 78-4 3 el2 4 — 5 — —_— — —
Zagreb 797 3 el12 10 — 7 —_— —_— — €125
Rocea di Papa 83-6 6 c©l12 28 —12 — — — 12-¢
Pulkovo also records PR, = 3 9., SR, =+23m.46s. De Bilt gives
T, =0h.23m.19s. Zagreb gives e’\I\Vl = 4+12-5m. Eskdalemnuir gives

Oh.58m. to 1h.9m.0s.

June 5d. Also records at 1h. (Zi-ka-wei and Taihoku), 2h. (Monte Cassino),
4h. (Harvard), 11h. (Mouncalieri), 16h. (Osaka and Mizusawa), 19h.
{Helwan), 20h. (Manila), 21h. (Monte (assino), 23h. (Monte Cassino,
Rocea di Papa, and Zagreb).

1917. June 6d. 3h. 57m. 565. Epicentre 30°2S. 177°-7W.
(See June 6d. 15h. & June 9.)

A =864, B=—-035, C=—~503; =—-040, E=+-999;
G =+-503, H = +4--020, K = —-864.

| |
- Z { l (
Station and -2 5 E i
Component. S 1 A g P, | 0—C. S, ‘ 0-C L. M.
3 3 J
Lo i |
T i 1 { [
o o M. s, ‘ 8. M. 8, 5 Mo M.
Sydney M. 2 254 6 16] +231 11 16 143 1 165
Melbourne M. BT 246 | 12 405 FS | (12 40) [ (+30)] 193 1 207
Berkeley — 85 41 — — — 1392 | —
Victoria — | 924 | 33 - = | 463 | 483
La Paz Bi. | 977 {114] eld 6| +68] 24 36 | —37 | 01 | 525
Colombo | M. |10 270 25 41 28 @5 H |9 R
Toronto M. 1K 53 —_ - — 1 635 | 109
Pulkovo LG, 11450 1336 119 43 [— 5] — \ 761 [ —
Edinburgh | M. 1540 7 37 4., ?8 (a7 4) — — 911
Helwan BoMo1ob0 12760 82 4 RS2 4 [ (=18))  — \ —
Stonyhurst M. 1560 7 41 84, — — - 88-2
De Bilt Bt — | 1580 (353 e28 21, edd 7 — 89+0 \ 935
Graz LWL, {1603 332 |e?81 4| — - — 91|~
Paris b 1614 0! ed39 4 — — — j 90-1 —
Monealieri I's. | 1646 345 021 o] — — - [
San Fernando | — 1705 | 46| — 1 — — — I a1 1011
j !

De Bilt records eN = +30m.20s8.,, MN = +113-3m. Paris gives MN =
gh.?g--b)%m., ME =5h.34-35m. Eskdalemuir records 4h.29m. to
h,40m. 0.
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June 6d. 9h. 29m. 11s. At 6°-5N. 128°-0E.

A=-—612, B=-+'783, C=+"113;

D—+-788, E— +616;

G=—-070, H=+-089, K=—-994.

A Az. P. O-C. S. o —-C. L. M.
o N m. 8. s, m. s. s m. m,
Manila 10-7 320 2 47 7 —_ — 4-4 53
Batavia 247 239 e5 35 0 — — — 11-8
Zi-ka-wel 255 346 545 42 el0 17 + 4 — —
Pulkovo 838-3 330 113 0 6 23 45 —10 488 —

June 6d. 21(}h 3. (40s.) Sydney P=+6m.8s.,, L=-+133m., M=+151m.,

-6m. Melbourne P = +15m.
4+19m.27s., PR, = +22m.33s., ip
P = +431m.20s.

1917, June 6d. 15h. 49m. 0s.
(as for June 6d. 8h.

20s

M= 425-3m. Pulkovo iP>=
2= +25m.15s., L= +18-3m. Helwan

Epicentre 306°0S. 177°TW.
& June 9d. 16h.)

]
g g 1
Station and = = i
Component. El A E . ‘ o—-C S, 0—-C L. M.
A K | |
[ o ° M. S, § M. s, | s M M
Melbournc | M. T 2H6 12 18 78 12 18 +15 — 190
Vietoria — 24 33 — — 3 11 | ? SRy —
Colombo i ‘ M. 21270 34 0?8k, — -
Toronto M. 9 53 46 307 — o6 — 67°8
Harvard . | B.O. 4 56 — 56 187 — —
Tulkovo G. 0| 386 16 41?7 —50 | e35 44 —
Ldinburgh M. 4] 7 50 30 — _— — - 1010
Eskdalemuir G 5 8§ e20 4| [+ 2 — - — —
Telwan L. | M. 9 1276 32 0 — — — —_
De Bilt joN — 1354 e2l 0 — 3 8 — 90-0 937
Kew | AL B - — — — — 100:0
Graz WL 31332 e21 0O — 33 0 — — ——
Zagreb LW, {1611 | 329 | ¢70 38| — - - - —

Harvard gives L = + 5¢
= +22m.58s. De

2m., T,=16h.27m.19s.? Pulkovo ip = +19m.51s.,
Bilt eN = +34m.45s., MN = +99-Tm.

June 6d. Also records at 6h. (Kew), Sh. (La Paz), 12h. (Helwan and Colombo),
(La Paz), 14h. (Helwan), 17h. (Paris and San Fernando), 20h.
(Rocca di Papa), 22h. (La Paz and Manila).

1917. June 7d. 2h. 47h. 43s.  Epicentre 54°-5N. 160°-0W.
(as on May 31 & June 3 & 5.)

=—546, B=—-199, C= +-814; D=--342, E=+940;
G =765, H=—-278, KX = —-581.

8 Z | ‘
Station and 3 5 I ‘\
Component. E A k] P 0-C ) .0-C L. M
5 4 l

o o ‘ M,S 8. M. S. S. ‘ M M.
Victoria — 234 90 7 42 ? g 41 + 8 ‘ 12-1 131
Berkeley - 304 | 108 | e12 52 | PS8R, — o — —
Honoluluw — 332 © 176 — — — — 14-8 15°7
Toronto M 509 67 — - — — 269 313
Washington E. | — 854 70 — — jel7 18 - 8 — —
Harvard E. | B.O.| 562 | 63 17 30 S 24 45 — e 32'9 —_
Pulkovo Gh | 655 354 | 10 50 42| 19 22 | —9i 304 | 355
Edinburgh M. 680 | 14 29 5 — — - — 443
Tskdalemuir 3. 686 14 119 L1 20 11 2 339 407
Stonyhurst AL 701 | 14| 19 59| P8 | (19 59) | (~28)| - 494
De Bilt — | 727 9 11 38| +4] 21 1 +3 — | 2453
Kew M. 727 | 18 — - — — — 453
Paris — 757 12 |e, 12 17| 424 [e,21 17 —17 * 393 —
Zagreb W, 797 3| el2 17 0 22 17 -3 — —
Moncalieri Q. 80-0 9 12 24 + 5 22 19 — 41 458 —
Sinala 0O.E.| 813|313 — — — — . @453 .
Coimbra — 823 | 21 — — — _ €423 .
Tortosa | - 833 { 15 12 35| ~ 3| 22 57 | — 3| 448 52:7
Rocea di Papa Ag. | 836 6| cl2 29 —~11 -— — — 135
Helwan ®, | M 950 | 350 29 17 — —_ — — —
La Paz Di. | 1044 | 98| e48 17 - — — 653 696

Toronto gives Li=+30-0, Washington N =+17m.33s. Harvard PN =
+17m.33s., eLN = +331n., LE=~=437-8m., T,=2h.55m.7s. Pulkovo
PR, = +13m.28s., PR, = +17n1.49s., SR; = +26m.53s. Epicentre 55°-0N.
185°9E. De Bilt SR, = +26m. 1 . MN=+387m. T,=2h.47m.57s.
Rocea di Papa ¢L = +34-0m., M = +39-8m.

June 7d. Also rccords at Oh. (La Paz and San Fernando), 1h. (La Paz), 5h.
(Batavia), Th. (Meclbourne and La Paz). $h. (La Paz), 10h. (Mizusawa
and La 1az), 11h. (La Paz and Pulkovo), 12h, (La Paz and Helwan),
14h. (Pulkove, Roeca di Papa, Zagreh, and Graz), 16h. (Manila and
Pulkovo), 18h. (Batavia), 19h. (]‘ulkovo, Batavia, Zagreb, Manila,
Rocca di Papa, and De Bilt), 20h. (Helwan, Harvard, and Edinburgh),
21h. (Helwan).
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1917. June 8d. Oh. 51m. 28s. Epicentre 14°-5N. 91°-0W.
A=—017, B=--968, C=-+-250; D=-1-000, ©=+-018;
G=—-004, H=—-250, K=—-968.

< =
Station and | & B
Component, 5] A £ P o-C. S. O-C. I. M.
3 S i
A - !
i N . M. S, E 8. M. S. s. AL M.
Tucson 5. B.O 254 | 318 6 -+20 10 53 L.42 15-4 195
Washington ®. — 1 273, 24 6 1 0 10 53 L 71 el35 156
Toronto M. 308 | 17 — - 11 32 - 18 14°5 18-3
Harvard 5. B.O 328 28 ¢ 6 46 — 8 12 4 -17 | e 148 18°5
Ottawa i 335 | 20| e6 49| —11| i12 20 | ~12 | o165 18'5
Lick — 354 1315 |el2 17 _ : el 35
Berkeley B. 362 | 316 | c7 34 -+10 13 46 +33 18'9 220
Ta Paz Bi. 383 | 143 17 32 il3 20 22 180 189
Victoria - 43-1 | 329 12487 - 18 36 — 231 28-1
Honolulu — 637 | 287 —- 19 8 -1 29-8 350
Coimbra B, — 752 52 | e1l 407 -—10 21 27 -1 347 384
Edinburgh M. 768 35 12 38 +38 21 56 + 9 — 48°5
Eskdalemuir G. 768 36 12 9 + 9 21 41 -8 3674 384
San Fernando - 773 55 21 2 78 2t 2y | {-50) 368 £ 470
Stonyhurst M. 77°5 ¢+ 37 21 56 28 (21 56) { (++ 1) 384 473
Kew M. 792 39 21 32 ' ?8 (21 32) | (—42) — 485
Paris — 8l4 42 - e12 38 +11| ¢22 36 ~ 3 335 E42:1
Tortosa — 817 50 12 3 + 8 22 40 3 40-1 440
Tccle — 822 40 i el12 32 + 1 22 32 -16 385 395
De Bilt E. — 82-3 38 1el12 31 -1 22 48 -1 385 504
Barcelona — 828 | 49| 16 32 |=PR, — — 3457 435
Algiers B.M. 846 53 el15 51 | PR? 23 12 3 355 405
Moncaliert . 853 1 45| 13 17 +25 23 25 -3 291 | £ 528
Roceea di Papa Ag. 90-3 47 e 14 42 184 — — 0448 —
Zagreh W 91-0 42 1 e 13 48 427 124 11 —13 435 475
Pulkovo G, 92-1 28 13 29 + 1] i24 27 395 50'8
Helwan . M 108-9 51 26 44 S (26 44) —34 -— 774
Osaka i 0. 114-0 | 319 18 22 - - 503 E 824
Melbourne M. 1256 | 234 58 20 — GS 2 — 657 72:0
Simla O.E. 1330 14 e43 8 — — — o ~ 70°1
Manila — 1371 311 e19 32 |[- 2] 37 527 — 704 B 735
Bombay E — 1430 26 — — — - — 932
Mauritius E. | M. 1498 | 105 41 50 | PSR, - - : 813
N LMD 1498 | 105§ 67 50 | — _ - 784
Colombo . M. . 1568 24 44 32 | ?SR, — — 82:7 90°5
| ;
‘Washing-

Tucson EP = +6m.2s., ES = 4-11m.3s., L = +15-4m., M= +17-5.
ton N, 8= 4+10m.56s., eLN =13-6m. T010nt0L~~ 155

Li=

T, —Oh 51m.32s.

Vlctorla Pi— —14m.48 L,
Stonyhurst records Si= “427m. 14s., which
+15m.42s., MN = +40:0m. Ueccle PR, =+ 15m.44s.
+22m.30

Zagr
+18
MN =

June 8d.

£17-4m. Harvard N, P +6m.54s
Ottfma i + 6

S,
Counbla L \I
may

s., MN = +53-1, T,=0h.51m.58s. Roceca di Papa L = +544.

eb 1 — +13m.58s., 0S = +23m.4%s. Pulkovo PR, = +17m 21s., PR, =

m.58s., SR = +29m.56s., SR,= +34m.20s,, i= +23m.59s. Osaka
+64-8m. Manila = +72-0m.

Also records at 1h. (La Paz), 3h. (Berkeley, La Paz, Washington,
Victoria, and Ottawa), 5h. (Osaka), 6h. (La I'az), 10h. (Helwan), 12h.
(Osaka), 17h. (Pulkovo and Melbourne), 18h. {Colombo, D¢ Bilt, and
Helwan), 20h. (Manila), 21h. (La Paz), 22h. (La Paz).

8

1917. June 9d. 16h. 57m. 30s. Epicentre 30°-2S. 177°TW.
(See June 6.)

A=—864, B=—035 C=—503; D=—-040, E= 1999 ;
G =503, H=+020, K= —'864.

; -
[ l “
Statlon and El |
Component. A ( 2| P. ‘ 0-qQ. S. o-C.. T | M
< |
— S S — ! [ — ——— ]
. . \ M. 8. s. M. 8. s. AL M.
Sydney AL ‘ 266 | 254 6 42| PR, 10 30 -3 140 160
Melbourne M. 317 | 246 8 36 - 8 12 12 4+ 9 168 204
Adelaide | = | seolast| 14 o e8| @4 o 4e1| — al
Manila | 741 208 e 12 4 +21 — - — —
Berkeley — 1 854 41 | ¢33 40 ? — - — —
Victoria — 924 33 44 1 ? — — 47.5 500
La Paz 1. | 97'7 | 114 16 40 ? - — 595 670
Colombo E. | M. 1043 | 270 33 30 | =8R, — — — B1'5
Mauritius M. | 1066 | 234 50 54 ? 1. —- — — —
Kodaikanal B, | M. ¢ 1079 | 272 56 6 ?L — — 64-4 879
Bombay B | — 1158 | 278 6+ 9 ?L — — — 71°1
Toronto M. | 1159 | 58 -- — — — 655 675
Ottawa N — i 1189 52 |1 ¢52 48 ?L — — © 658 —
Harvard E | B.O ‘ 1214 56 43 409 - 52 437 — e 659 —
Pulkovo . 1450 ;1 336 1 119 5t 33 12 [s1? 87'5 —
Eskdalemuir x| 1546 71720 11 - — — —
Helwan E. | ML 1548 | 276 27 30 —- — — _
Stonyhurst M. ! 1861 91{ed4 42 60 48 — — 90°0
De Bilt — 11580 | 353 | ¢ 20 26 ed4d 26 | =SR, — & 90°3
Kew M. 1586 5 —— — —_ — — 100°5
Zagreb W. 11611 | 329 [ e 20 29 | [+20]] e28 28 ? 85'5 945
Paris -— | 1614 1358 | e25 30 | PR, — — 875 | B91'0
Monecalteri 8. 1646 | 345 | ¢35 42 | ?(S] — — 87°2 —
Rocca di Papa Ag. | 1857 { 327 ) 021 20 | [ 1-68) - — — 586
Coimbra — | 1867 38245 30 | PSR, — - 875
San Fernando 8. | -~ | 1705 1 48 — — — — 895 102'5
I

The rcsuludnls in square hmckctg are fron suggested formula for the hypocentre.
Melbourne records SRy = & 14m.24s.  Adelaide gives M =9h.26m.6s. Ottawa

gives L = 76, L==735, L=+438 Harvard gives L= -+-80-0, L =
+82-7 to ba 6nt.  Pulkovo gives PRy = J~22m 398, eS8 = +35m.43s. B is
recorded asg PS, Hpicoentre =28°08. 185 OE Edmbur"h gives P =

16h.26m.18s., M =1Th.39m.0s. Dec Bilt gives MN =49 57210, Zagreb
ves 1=+ )lm 1 Paris gives MN = +93-0m. Rocca dl Papa gives
’VI— 21-5m., eLi? = +22-9m.

June 9d. TRecords also af Oh. (Mizusawa), 3h. (Mizusawa, Lick, and Berkeley),

(Manila), 7h. (La Paz), 9h. (Kodaikanal), 11h. (Mizusawa),

13h. (Mizusawa), 14h. (\h/uded), 16h. (La Paz), 2ih. (Ml?usawa),

22h. (Osaka, Afizusawa, ZXi-ka-wei, La Paz, and FPulkovo 40°-1N.
148°-3E.), 23h. (Iiskdalemuir, Helwan, and De Bilt).
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1917. June 10d. 4h. 32m. 13s. Epicentre 41°-0N. 127°-0W.

A= —453, B=—-603, C=4-656; D= 799, = +-602;
G=—-395, H=—524, K= —755.

Rk |
¢ £
Station and g E
Component. g A E| P o0-C S 0-C I M
2 =
| o ' M. S 8. M. S s A, ‘ M.
Berkeley n| — D 4g 130! 2 15| =8 @ 15 | =3 40 | 61
Lick — 57 | 132 — - -— §o- — | N83
Victoria - 78 | 17 121 | —37 - — 2:3 ‘ 33
Tuecson N. - B.O.| 155 | 119 4 10 +24 — — 78 109
Honolulu — 32:8 | 243 5 35 179 -— — 130 0 202
Toronto M. 347 70 13 5 3 {13 5 +14 198 224
Ottawa B | — 369 66 i7 31 + 2 13 1 -~ 81 0178 225
‘Washington . - 377 77 7 26 —10 13 30 — 4 175 267
Harvard E. | B.O.! 409 69 | 8 2 0 14 17 220 255
Edinburgh AL 720 | 29| 20 35| = (20 35) | (—15 — 418
Eskdalemuir G. 724 30 " ell 34 + 2 20 54 -1 311 —
Osaka O. 731 | 302 11 14 —23 21 10 + 7 29°2 E 372
Pulkovo e 775 1112 3 -1 21 41 -13 0 328 362
De Bilt E. — 780 28 12 14 7. 21 54 — 8 — 37°1
w. — 78-0 28 12 16 +9 21 59 -1 — 377
Ucele — 787 29 12 10 -1 — — 33-8 37-8
La Paz Bi. 791 | 123 12 47 +33 — — 53-8 56-8
Paris — 79-7 31 e12 22 + 5| e22 19 -1 338 % 339
Zagreb w. 870 ] 25|e13 2 + 8 - — -
Coimbra — 815 43 - — e 2l 47 —53 32:8
Zi-ka-wei — 84'1 | 307 — e22 16 —53 — —
Rio Tinto M. 842 43 23 47 =85 (23 47) +37 — 578
Moncalieri s. 84-9 30 13 187 +31: 23 14 — 361 —
Tortosa V. 853 37 1249 -1 23 8 —-14 1 418 525
Barcelona — | 855 | 36| el 24 ? = - e 355 49-8
Rocea di Papa PoB94 291 eb5 24 ? 13 16 P e 180 ——
Algiers 897 /| 19 24 ? 24 1 —10 358 528
Manila — 963 | 296 | e 22 47 ? — — — —
Simia O.E.| 1045 | 339 —- — — — eb512 | N61'8
Helwan E. | M. 1063 20 7 47 — — — e —
Melbourne AL 1125 | 239 | e 51 41 ?L — — (51°7) 722
Colombo B | M. 1262 | 327 59 47 ?L — — (59°8) —
Mauritius E. | M. 1587 | 327 75 23 2L - - (75°4) —
N | M. | 1587 |327| 81 5| ?L - — (81°1) —
Lick records e 4h.20m.13s. Tueson EP = +51m.55s.,
Toronto Li=+422-1m. Ottawa i=+8m.57s, =PR;(+11s.), L = +40-8m.
Li=+573m., T,=4h.32m.30s, Washington PN =+4-7m.30s., SN=
+13m.31s.,, LN =+417-5m., MN=+24-0m. Harvard gives T.=
4h.32m.21s. Edinburgh gives +28m.35s8,  Osaka MN = +439-1m.

De Bilt gives T, =4h.32m.45s. Kpicentre 41°-5N. 125°-0W. Paris MN =
+37-0m. Zagreb gives S = -+ 12m.30s., earlier than e. San Fernando MN =
+48:8m. Rocca di IPapa, L =PR,(+57s.)

June 10d. Also records at 0h. (Helwan, De Bilt, Pulkovo =522N, 184°-6%.),
2h. (Monte Cassino, Rocea di Papa, and Zagreb), 4h. (Rocea di Papa),
5h. (Manila, Rocca di Papa), 6h. (Victoria), 14h. (Rocca di Papa),
15h. (Rocca di Papa), 16h. (Heiwan), 23h, (S3an Fernando).

June 11d. Records at 2h. (Monte Cassino), Sh. (Lick), 4h. (Colombo), 5h. (Rocea
di Papa), 10h. (La Paz), 11h. {Hclwan and Pulkovo), 12h. (La IPaz),
16h. (Rocea di Papa, Lick, Zagreb, and Uccle), 21h. (lkdinburgh), 23h.
{Melbourne).

10

1917. June 12d. 18h. 42m. 40s. Epicentre 38°5N. 16°-0E.

A=+752 B=-+216, C=+-623; D=4-276, B =—961;
G=+598, H=+-172, K = —783.

I . | J
Station and | = \
Component. ICEEAN P O-C. 153 LO~C L M
=
A \ )
‘ ° ‘ N M8 ‘ ER M.8 8. M AL
Monte Cassino ®. — ! 34 | 33 1 3 +10 - — — 27
Roeca di Papa Ag.t 417323 el 3 0 2 23 +30 98 28
Athens — 61 ‘ a1 1 31 -2 2 34 —13 31 40
Zagreh W 7-3 | 359 1391 —11 3 11 - 8 — E48
Monealieri P81 89320 2 9 -5 4 29 +-29 59 68
Barcelona — l 110 | 289 — - — — 653 93
Paris — 1 1411320, e4 20 53 - — 83 102
Uecle — | 148 1331 ed 32| - 4 — — e 78 —-
Helwan E. | M. 153 | 120 9 20 ?L — — 9°3) —
De Bilt E | — ‘ 155 | 334 3 4141 -5 8 45 + 1 76 96
Kew M. 172 | 324 — e — — — 98
Coimbra — J 189 1283 e7 20 73 (7 20y | (—40) 11-3 —
Pulkovo G. o231 ‘[ 18 i4 58| -20 i8 55 -32 | 113 126

Athens records e = +1m.55s. Zagreb MW = +4-0m. Moncalieri MN =
+8-Tm, De Bilt gives SN = +6m.42s., MN = +9-5m., T, =18h.42m.36s.
Pulkovo gives epicentre 41°-0N. 13°5E. Eskdalemuir gives 18h.51m. to
19h.12m.0s. Edinburgh gives P =8h.40m.12s.? M =19h.2m.0s?

June 12d. 19h, 10m. 23s. Same Epicentre as above.

g =
= =
A =
Station and 2 g
Component. = A P P O-0C. S O-C. L. M.
o N M. 8. s. M8 S M. ™M
Monte Cassino E. — 34 331 1 1n 4-18 — — — —
Rocea di Papa Ag. 41 323 el ¢ + 5 —_ — — 29
Zagreb W, 73 359 el 53 + 2 - — — eE 35
Graz W, 8'6 358 e2 1 -9 — — _— —
De Bilt — 155 334 — — — —_— — 97

Zagreb gives i = +42m.128.,, e MW = 4+3-6m., De Bilt MN = +9-5m.

June 12d. Records also at 0Oh. (San Fernando), 2h. (Harvard, Washington, and
Ottawa), 5h. (Rocca di Papa and Melbourne), 9h. (Edinburgh), 12h.
(Rocea di Papa), 14h. (Helwan), 16h. (De Biit), 22h. (San Fernando and
Helwan).



1917. June 13d. 6h. 41m. 30s.

A= —864,

B=—-035,
503,

3
=+

C= —503;
= 4020,

11

Epicentre 30°2S. 177°TW.

b
] -

o =040, K= -999;
—-364.

The hypocentric stations indieate that the focus is above the usual depth 4
by +:020 of the carth’s radius :

second column.

the corresponding corrections are given in the

Pulkovo records a repetition 2h.10m.24s. later.

ST Corr : |
Station and el ~ N ot < o
Component. Mt)t:)lm AN Az, P. O—C. : (BRI i 1. M
s s, M.
Apia i3 0 —
Sydney 6 : 0 154
Riverview 580 —~ 8 7150
Methourne 54 - & 191
Adelaide a2l 1 22°1
Honoluln 30 —23 32°4
Manila 10 11 v 463
Batavia 1 ‘ 0 235
Mizusawa 18 —12 —
20 —10
Taihoka 34 62 440
Lick 70 42 —
Berkeley 6 0 Agg
11 5 50°
Tueson 51 “ ?8 i G%'l
40 0 P8 i 623
Victoria 49 ‘ | 0
An(lz)\lgnla o — | 4g6
La Paz Yo | .
Colomhn 30 =PR, 600
Mauriting — 52-9
Kodaikanal 0 R, 682
%‘ape‘ Town Zi °§’T’ :}Igg
ombiy Q y 1 "
Toronto 127 ? PR, | 668
g{uihlngton zstg ) L?P i 7;0
Simla PR T
Ottawa 55 | PR, “ 030 20 } — | car9 | 73
Harvard 249 —*H{ 80 81 ] - | 3870 [c691

¥or A >90° the readi
not been aceurately de

Pulkovo
Ldinburgh
sskdalemuir
Helwan
Azores

De Bile

Graw

Athens
Zagreh

Parig
Monealierl
locea di Papa
Coimbra
Barcelona
Tortosa

Rio Tinto
San Yernando
Algiers

1450
154:0
154 6
1549
1557
1580
1588
1593
186-2
169-7
1611
1814

2g become
‘rmined.

(336 |

42
46
353
i

more uncertain, and the correetion to A has
¢ But nearer the hypocentre than A =130° a
new table becomes available for [1°] as below.

17

18
e 20

5
—=pR,
)

815 863
1015
— 44-4
-— 110°5
— 104 0

¢35 | 950

The observations in squarc brackets give o fairly consistent hypocentrie error
of some [14]1s. which has been interpreted as due to height 020 of focus.

Sydney gives PS = +9m.18s.

12

NoTES TO JUNE 13d. 6h. 41m. 30s.—continued.
Riverview records PRy = J—7m 25s., ¥ Ly
]uplcuntre )7° 08, 167°-0W., T, =6h.41m.33s.
0% +14m.0s. Manila SIN = - 46" 71n

+-18-6m.,, MN=+15-1
Melbourne gives PR,

m,

5., SRy

Berkeley gives il — 218, LV 440 Om MV —
4-46-1in.  Mauritius +53-6m. \\dahmwum aN =
4 25-Tm.,  elli? Simla MN = -.77-3m.
Ottawa gives i Sm., M= -+68-5m. Harvard
3 1= +2¢6m.8s., Pnlkovo !ccmds IR, = -\-23111.155.,
+41m.40s. 283, (68R;) = +44m.28s.,

MN == +100-0m. Zagreb giv
+24m.45s, Moncalieri MN
+92:3m. San Fernando MN

L947m. Paris PR, =
Lounbm LN = +79-5m., MN =
= +106-5m.

June 13d. 12h. 15m. 45s.

June 13d. 6116}1 (10m.).

June 13d. 17h. 3m. 10s.

June 13d.

June 14d. 13h. 20m. 30s.

At 36°0N. 28>0R,
A=-4T14, B=+4-380, C=--588; D =-+-470, E~—883;
G = 45619, H= 4276, K = ~-809.

AN Az. P. o -, S, O—C. L. M.

° o m. s. S. m. s. 8. m. m.
Athens 39 302 1 5 + 4 el 15 —32 18 E 25
Zagreb 13-3 321 c¢2 45 —32 1i6 4 +13 83 -—
Graz 145 324 e3 15 —17 - — — —
Paris 296 313 ey 3 =8 (¢9 3) (~11) — —
De Bilt 22-8 322 e3 9 — 6 o©9 12 — 9 122 E132
Pulkovo 238 3 i3 30 + 4 9 46 4+ 6 142 16:3
Edinburgh 29-0 323 11 15 =8 (11 15) (— 2) — —

Athens MN = +2-2m. De Bilt MN = +14-1m. T, =12h.15m.50s.

A shock about this time is recorded at Lick e=
14m.37s,, Sydney P =16h.32m.0s.,, L=16h.37m.30s.,, Pulkovo
i=16h.42m. 96s.

A few observations near the epicentre suggest an origin
simnilar to that of 1916, Jan. 1d. 13h. 20m., at 5°-53. 154°-0K. ; but the
hypocentric observations arc not easily explained on this hypothesis :—

A Az P. 0 —~C. S, 0-C. L. M.

B - m. s 8. m. s. s, m. m.
Sydney 28-5 185 4 8 —125 11 26 +18 (11:4) 17:3
Melbourne 33-3 193 — -— — — 170 183
Manila 38-4 302 eT 38 -~ 3 — — — —
Batavia 46-9 2068 e8 50 4+ 4 — — — —
Honoluln 54-2 58 26 2 L — — 347
Pulkovo 11141 333 1,19 32 =PR; 1,26 30 —68 8 8 -
Graz 125-3 3256 e¢20 50 =PR, — — _—
Zagreb 1257 325 o©19 25 DPR.? — — (‘G 3 —
Edi_nburgh 126-4 344 57 14 ! L — — (572) —
De Bilt 126-9 342 e 22 32 PR,? —_ — 598 ® 61-1
Stonyhurst  128-0 343 64 51 2L — —  (64-8) 798
Paris 130-4 336 e23 0 PR,? — — 798 —
La Paz 1329 118 19 53 PR,? 123 44 2 — —
Algiers 1389 315 e23 21 ¢ rr, — — — —_

Records also at 8h, (Toronto and Sydney), 9h. (Toronto, Pulkovo,
dck, Berkeley, Manila, Melbourne, Victoria, Kodaikanal, and Ueccle),
10h. (Simla), 13h. (La Paz and Pulkovoe), 15h. (Manila and Helwan),
16h. (De Bilt), 21h. (Algicrs).

At 38°5N. 144°-5E. (as on 1917 March 15).

A=-—637, B 454, C= +-623 ; D= +-581, E= +-814;
G =—507, H=+361, KX =—"783.

Az, P. 0 —C. 8. 0-C. L. M.

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

Mizusawa, 2- 7 283 045 - 3 17 -8 — —
Nagova 69 243 120 ~25 —_— —_— — —
Osaka 8-2 245 158 — 5 — — 3-2 4-1
Pulkovo 67-9 330 i1L ¥ 4+ 5 20 4 + 3 3495 43-4
De Bilt 82:7 336 — — — — 445 E 482
Hclwan 87-5 307 58 30 *L _— — —_ —_
La Paz 1439 62 30 4 — — —_ — —

Monte Cassino ( A =88°-2) gives P =13h.20%m.0s. : this mustapply toanother
quake.
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June 14d. Reeords also at 1h. (Pulkovo), 2h. (San Fernando), 3h. (Helwan),
8h. (Rocca di Papa), 9h. (Zagreb and Rocea di Papa (5) ), 10h. (Zagreb
and Tlocca di Papa (2)), 14h. (Helwan and De Bilt), 16h. (Taihokn),
i7h. (Victoria), 18h. (Lick and Algiers), 19h. (Rocca di I’apa), 20h.
(Marseilles), 21h. (Manila and Colombo).

June 15d. Records at Oh. (La Paz), 2h. (Helwan and San Fernando), 4h. (Mizu-
sawa and Pulkovo), 5h. (Zagreb and De Bilt), 9h. (Rocca di Papa and
Monte Cassino), 12h. (Algiers), 13h. (T'aihoku), 15h. (Lick and De¢ Bilt),
19h. (Rocea di Papa), 21h. (Rocea di ’apa and Monte Cassino).

June 16d. 12h. 23m. 0s, At 44°-0N. 20°-0W,

A=4676, B=—-246, C= 4695 ; D=—-342, E=—-940;
G =+-653, H=—-238, K= —-T19.

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

o o m. s. 8. m. s. s, m. m.
Kew 15°1 54 — — —= — 10-0
Hdinburgh 16-0 36 8 0 78 6 0) (=55 — —
Uccle 177 59 ed 16 — 3 e, 7 24 — —
De Bilt E. 185 55 125 + 2 7 83 + 793 107
Graz 21-8 70 5838 — 2 10 18 +19  — —
Zagreb 25-3 73 530 — 2 ®E11 52 28R, 150 —
Pulkovo 337 44 e7 39 437 — 15-0 —
Helwan B, 426 91 31 0 1L — — — —

Eskdalemuir (A15°6) gives 12h.29m. to 12h.45m.0s. De Bilt SN =
+7m.56s., LN =-+38%m., MN 10-7m., T,=12h.28m.2s. Graz gives
T,12h.22m.455. Zagreb gives SNW? = +111n 243 =8R,?

June 16d. 22h. 41m. 0s. Is this a repetition from the origin of 1917, May 31,
June 3, 5, and 7, viz. : 54°-5N. 160°-0W.? The fit is not good.

San Fernando  86-3 21 50 0 ?
La Paz 104-4 98 19 34 !PR,

Moncalieri, Rocca di Papa, Monte Cassino, and perhaps San Fernando seem
to belong to another (local ?) quake.

Jay Az r. O0-cC. 8. 0—-C. L. M.

o - m. s. s. m. s, s, m. m.
Berkeley 30-4 108 6 7 -2 — — ~— N15-1
Honolulu 332 177 — — — — 220 265
Ottawa, 516 63 — — el6 8 —31 28-3 —
Washington E. 555 70 —_ — els5 4 —144 294 —
Harvard 56-2 63 — — ¢18 30 +54 300 322
Pulkovo 654 356 119 25 =5 ¢28 56 ? 47-0 —
Edinburgh 68-0 14 48 0 ?L — —  (48-0) —
De Bilt E. 727 9 — — ezt 0 ? 440 55-1

N. 727 9 — — — — 46-0  53-2

Moncalieri 80-0 9 2632 18 42 38 1L 573
Rocca di Papa 836 6 135 41 ? — — 8
Monte Cassino  83-9 5 3 55 % — —

111%]

Junc 16d. Records also at 0h. (Athens, San Fernando, and De Bilt), 8h. (Vie-
toria), 11h. (Edinburgh), 15h. (Lick, Washington, Berkcley, Ottawa,
and Vietoria), 16h. (Lick, De Bilt, Toronto, Harvard, and Rocca di
Papa), 18h. (Helwan, Rdinburgh, l’ulkovo Bombay, Simla, and De
Bilv), 19h. (Mlzuﬁdwa) 20h. (1{000@ di P(xpa, Monte Cassine, Taihoku,
and Zagreb), 21h. (Mizusawa aund La Paz).

June 17d. 8h. 34m. 30s. At 34°0N. 162°-0W. = —-788, B=—256, C = -+-550.
AN Az, P. 0 -C. s, 0—-C. L. M.
N o m. s. s. m. s. s. m. m.
Honolulu 131 166 — — — — 5-9 26-0
Melbourne 87-1 215 5 0 ? 8 54 ? 9-8 119
Pulkove 85-6 348 112 56 -+ 3 — — 515 754
Edinburgh 88-3 10 18 30 PRy —_ — — —
De Bilt 93-1 12 e1l7 36 PR, _— — 703 ES8T6

Pulkovo gives PR;==+16m. 21s. (O ~C=~11s). De Bilt records e
46m.12s.,, mE=+46m.19s.,, mN =46m.31s.,, eLN =-+68-5m., MN=
+814m. The Melbourne record seems to belong to another shock.

14

June 17d. Records also at Oh. (Zagreb and Helwan), 9h. (Edinburgh, Helwan,
Eskdalemuir, Colombo, and Paris), 10h. (Rocca di Papa and Monte
Cassino), 12h. (Zagreb), 13h. (La Paz), 18h. (Calcutta), 22h. (San Fer-
nando, Monte Cassino, and Rocca di Papa).

June 18d. 16h. 29m. 20s. At 14°5N. 145°-5E.

A=—"T798, B=4-548, C=+-250; D=-+-566, E=+-824;
G=—-206, H=+-142, K-=—-968.
A Az. P. 0-C. S. 0-—C, L. M.
° . m. s. 8. m. s. s. m. m.
Osaka 221 338 5 8 + 2 — — — ®132
Manila 23-8 274 e5 24 - 2 — — 95
Mizusawa 24-9 352 5 39 4 2 - — — —
La Paz 32-4 98 18 32 L — — — —
Pulkovo 89-5 333 — — e23 40 —
De Bilt 1051 336 —— — 25 7 »96 547 7 E589

Osaka gives MN =+413-6m. De Bilt MN = +58-Tm. Ipicentre 14°-0N.,
144°-0E.

June 184. 22h. 11m. 22s. At 4°-0N. 144°-01.

= —807, B=+:586, C=~+-070; D= +-588, E=+-809;
G=—-056, H =+4-041, K= —998.
A Az, P. 0 -C. 8, O0~-C. L. M.
o m. s 8. m. s 8. m. m.
Manila 297 ebH 3 — 4 — — — —
Osaka, 347 7 8 +24 — — — E16-0
Mizusawa E. 358 6 56 —19 — — — —
Batavia 255 e6 38 —64 — — — 9-7
Sydney 5 207 e o — 13-2 14-1
Meclbourne 178 10 8 =PR, 14 50 +18 18-2 18-9
Honolulu G7 — — 241 28-6
Pulkovo 332 112 56 —65 125 40 + 3 466 64-9
De Bilt E. 334 e26 0 S (26 0) (—122) 576 61-3
Edinburgh 341 31 38 ? — —_ — —
Kew 33 — — — — — 676

Osaka gives M -~17-3m. Mizusawa gives PN = +6m. 49s., PE =+
46m. 6s., 1D +46m,8s, Pulkovo gives iPR,;=4+17m.27s., SRy =
+33m.38s., PS = +2Ym.9s. Dc Bilt has eLN = +ab 6m., MN = +61-3m.

June 18d. Records also at 0h. (Manila, Rocea di Papa (2), and Monte Cassino),
1h. (Manila), 3h. (Monte Cassino), 4h. (Pulkove), 10h. (Pulkovo and
Helwan), 13h. (Manila), 15h. (Mauila), 18h. (De Bilt), 21h. (San Fer-
nando), 23h. (Lick).

June 19d. Records at 0h. (Lick), 6h. (Rocca di Papa), 13h. (Uccle), 14h, (Helwan,
and Pulkovo), 15h. (Helwan), 17h. {Colombo), 20h. (San Fernando),
21h. (La I’az), 23h. (Manila, Mclbourne, and Monte Cassino).

June 20d. TReeords at 1h. (Pulkovo and La Paz), 2h. (Monte Cassino), 4h.
(Monte Cassino and Taihoku), 5h. (Rocea di Papa), $h. (Rocca di Papa
and Monte (assino), 13h. (Athens), 16h. (Taihoku), 18h. (Lick and
Pems)i )11!1 (San ¥ernando and Monte Cassino), 23h. (Paris, Uccle, and
Zagreb

June 21d. 8h. 36m. (20s.). Monte Cassino P = +8s, Rocea di Papa P = -} 27s.
M = +34s. Probably from the epicentre noted as 41°-0ON. 14°-0RE. on
Aprll 26.

June 21d. Sh. 46m. (133.). Pulkovo notes P =+ 7m.2s., PR; = +8m.12s.,, S =
12m.17s., and suggests 39°:6N. 68°-5K. Quem SaIne as Apul 21,
Wlth after correction for deep focus is given as 37°2N. 70°-4E.
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June 21d. 17h. 42m. 33s. Epicentre 1°-0N. 99°-0E.

A =—'156, B=+-988, C=+-017; D=4-988, E=+-156:
G =—-003, II=+-017, KX =—1-000.

A Az, P. 0 ~C. s. 0—-C. I. M.

o N m. s. s. m., s. s. m. nu.
Batavia 10-6 132 2 29 -9 4 49 + 5 — 64
Colombo E. 200 288 9 27 IS8R, — — - 114
Manila 257 57 e 47 + 2 — — 6 —
Helwan E. 70-2 302 25 27 ISR, — — — —
Pulkovo 78-6 331 12 13 + 2 22 6 — 1 374 —
De Bilt 91-6 322 -— — 23 43 —48 544 EI6
Marseilies 92:0 313 22 12 — — _— —_ —

D(ijg%t gives eN = 4 24m.11s., MN = +56-4m. The Manila L is perhaps
1

June 21d. Records also at 10h. (Barcelona), 12h. (Osaka and Mizusawa), 13h.
(Melbourne), 14h. (Harvard and Xdinburgh), 21h. (San Fernando).

June 22d. 5h. 28m. 50s. At 55°0N. 160°-0W, (as on 1916 QOct. 3d. 13h. See
also 1917 June 16d. 22h.)

A=—-539, B= 196, C=+-819; D=—-342, E= 940
G=—"770, O=—-280, K= —-574.
A

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

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

Victoria 234 90 10 537 SRi? —_ — 119 13-3
Toronto 50-7 67 — — — — 30-2 316
Ottawa 514 63 9 4 —12 16 21 —15 245 —
Zi-ka-wei 586 231 el0 2 ~ 1 — — — —
Puikovo 64-9 355 i10 43 -1 19 20 ~ 4 27-2 37-9
De Bilt 72-2 10 e20 55 4 3 — — 372 E40-2
La Paz 104-5 98 18 40 PR, -— — —_ —

De Bilt gives MN = +45-7Tm. KEskdalemuir gives L =6h.3m. to 6h.15m.0s.

June 22d. TRecords also at Oh. (Harvard), 1h. (La Paz), 3h. (San Fernando), 6h.
{(Helwan and Edinburgh), 9h. (Rocea di Papa), 10h. (Roeca di Papa and
Paris), 11h. (Tortosa and Barcclona), 15h. (Paris), 23h. (Athens).

June 23d. Records at 0h. (San Fernando), 3h. (Athens), 7h. (Athens and Zagreb),
9Fh. (Pu(]ik?vo), 10h. (lelwan), 13h. (Helwan), 20h. (Athens), 28h. (San
‘ernando).

16

1917. June 24d. 19h. 48m. 30s. Epicentre 18°-0S. 173°-0W.

A=~044, B=—-116, C=—-309; D=—122, E=+-993
G=+-307, H= +-038, K= —"951.

bog = !
Station and = E
Component. g A g P. 0-C. S. 0-C. L. M.
2 | S i
2| < i
. M. S s 1 M. S, s, M. M.
Sydney M. 357 | 236 8 30 —49 ¢ — — 14-3 154
Melbourne M. 41°6 | 233 7 48 —20 1430 +1 211 230
Honolulu — 420 21 9 8 +55 1 15 0 +25 188 7 195
Mizusawa g, O 715 1 324 11 44 +17 0 20 47 + 3 — -
X O, 715 | 324 11 43 +16 20 54 +1¢0 — —
Osaka 0. 719 | 317 11 41 +12 21 33 +44 29'8 E 417
Manila — 728 1292 | e 11 42 -+ 7 16 38 ? 224 E 22'5
Berkeley - 734 40 | e 10 54 —44 — — — —_—
Batavia W. 788 | 274 | 12 7 -5 — — — 215
Victoria — 79'8 31 22 53 8 {22 53) +32 — —
Zi-ka-wei — 79°9 | 308 1225 + 7 — — — —
La Paz Bi 984 69 | e 14 55 53 i24 33 - 87 435 49-2
Toronto M. 104-8 48 18 487 ?PR, 25 18 —82 282 297
Washington — 1057 54 | el19 17 | PPR, 25 12 —97 e 285 —
Ottawa — 107-7 47 17 447 — 27 2 e 5137 —
Colomho E. | M. 1084 | 270 - — 18 24 | ¢ I R, 27°3 371
Harvard B.O. 1106 51| e18 407 PR,? | 128 17 —78 | £599 —
Kodaikanal M. 1116 | 274 19 30 | PR,? — — 62'8 897
Simla O.E. | 1159 1297 | e 19 24 | PR,? — -~ — —
Cape Town B | M. 1269 | 192 34 30 ? 37 48 | ?8R, — 415
Pulkovo G 1350 | 344 | 116 44 — 5113 17 -1 57'5 767
Edinburgh M. 141-4 9 21 20 ? — — — 42:0
Eskdalemuir 3. 141-8 9 19 51 | [+ 8] 29 49 ? — 418
Stonyhurst M. 1435 9 19 30 | [-17} — — — 42:3
De Bilt » — | 159 | 2]e2 3 |[+13]]e30 10 | -8 - 7775
Kew P, 1460 8 — — — — — 54-0
Cecle [ 1471 41120 0 +11)1 e 30 18 —84 —_ 865
Paris — o0 | 6| 20 [+ 9] — — - 55:2
Graz i W 1501 | 348 | e 20 9 +13] — — —_
Zagreh W, 151-2 | 347 | e20 7 |[+10]} i31 51 —12 — 715
‘Moncalieri L8 153-1 | 339 20 12 | [+412] 32 45 +32 436 —
Coimbra — | 154-3 28 20 187 [+17)] i44 10 [ ?SR,| 1855 —
Helwan C M. 154+7 | 303 19 54 |- 8} — — — 530
Athens — 1553 | 327 200 9 | [+ T} — —_ —_ —
Rocea di Papa i Ag. | 1657 [ 350 | i20 17 | [+14] — — 440 —
Monte Cassino ~x. | — | 1558 | 347 20 10 | [+ 7 - — — —
Barcelona — [ 1562 9]1e20 15 E+12 32 32 + 6 494 —
Tortosa — | 1665 13 20 12 + 9 35 33 ? 656 —
Rio Tinto M. 158-9 28 22 30 E — — — 455
BSan Fernando — | 1580 29 20 30 | [+24 48 0 | PSRy 907 |E107°0
Algiers B.M.| 1609 9 20 19 | [+10] 25 30 | ?PR, 435 535

If T, is rightly determined from the ecpicentral stations, the hypocentric
stations assion an crror of about [ +10s.] corresponding to a high focus
{(about -013 above normal). But there may be a considerable error in
T,, and no corrcction for focus has been used. See 1916 Oct. 20.

Melbourne gives PRy = +9m.30s. ( —128.), PS = +13m.24s., SR, = +16m.54s.
(—26s.), SRy = +18m.18s. Osaka MN = +31-2m. Manila MN = +22-6m.
Toronto give an L = -+60-7m. Ottawa gives L= +61-5m., L= +77-5m.,
L= +895m. Harvard gives ek =+420m.20s., iE=+25m.20s, 2= 4
42-9m. Kodaikanal gives an_eL = +29-0m., M= +29-Tm. Pulkovo
gives PRy = +22m.17s. (+158.), SR, = -+ 39m. 215, {—26s.), ip = +19m.38s,,

P8 = +33m.44s., SR, = +45m.18s. Kpicentre 17°-08.,

. muir gives PR, = +23m.26s. (+42s.). De Bilt glve%

e\I +33m.47s., el = +4Zm 28s?, B8Ry, eK = +43m.41s., ¢l = 4+61m.39s.,

= +63-5m. Zagreb gives iP = +20m.17s. Coimbra LN = +86-5m.

AthOIN gives e = +20m. 405 e=21m.1s., iP = 4+ 22m.31s., eL = +22m.36s.,

e=++24m.0s. PR;? San Fernando MN = -+106-0m.
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June 24d. Records also at 0h. (De Bilt, Zagreb, Athens, Pulkovo, and Rocea di
Papa), 2h. (De Bilt, Mclbourne, ()salsa Pulkoxo Manila, Batavia, and
Helwan), 3h. (Holwzm), 6h. (Zagreb and Alhcm), 13h. (Paris), 14h.
(La Paz), 18h. (LLa Paz), 21h. (Rocea di Papa).

June 25d. 13h. Sm. 24s. At 40°-0N. 20°-0LK, (sce June 29d. 8h.).

A= 1+-720, B=+-262, C= +-643; D=+-342, E=—940;
G =604, H= 220 K= —766.

A Az Pr. o0-C. S, O0—-C. L. M.

° o m. s. S, m. s 8. m. m.
Athens 36 122 051 —35 1 22 -17 — E23
Monte Cassino E. 49 284 2 35 78 {2 35 21 —_ 39
Rocea di Papa 58 290 e1 33 -+ ¢ — — — 45
Zagreb w. 65 335 e2 2 23 i2 54 -~ 4 — 58
Graz 73 336 ez 29 +31 — — —_
Moncalieri 10-3 303 c4 36 I3 436) —1 170 80
Helwan B, 137 34 7 36 L ——— — — —
Uccle 153 320 e10 0 L — — —
De Bilt 1 15-8 325 — — 736 =S8R, 119
Pulkovo 20-8 14 5 1 +10 9 4 + 24 —

Athens records 1= +1m.38s., i=+1m.48s., MN =41-9m., T,=13h.8m.34s.
Zagreh gives iME = +~4-%m., 1MV\ n., MW= -58m. Moncalieri
gives 87 = +6m.0s. De Dilt gives M\ -12-0m.

June 25d. Records also at Oh. (San Fernando), 1h. (La Paz), 10h. (Batavia),
18h. (ITelwan).

1917. June 26d. 5h. 49m. 30s. Epicentre 16°-0S. 171°-0W.

A=—949, B=~-150, C= —-276; D=-—-156, ¥=+--988;

G- 272, H - 4043, K = —-061.
7
g 5
Station and = 2 |
Component. E Ay £ r. O—=C. |, O RN % I. M.
~ N
15" 5 |

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

Apia W. 23 | 340 10 39 — = — —
Sydney M. 383 | 235 7 24| -18 13 0 —42 - 216

Honolulu | 895 19 780| -2 14 0 — —
)‘Ielh()l.(l]me M. i‘g‘; %g% i g (’;g —gg 14 42 . ~25 218 975

Adelaide E. — ! ' 3 - — _ o
Lick B - 7051 40| 11 26} 4 6: e20 50 18 308 351
5 - 70°5 40 | el1 23 + 4| c20 46 +~14 307 353
Berkeley X. 70'6 32 i1l 32| +11 20 53 20 | e324 347
v. | - 706 | 39| 111 34| 413 20 57 24 | 321 349

Mizusawa B. | O 70°9 | 322 11 18 — 4 20 18 ~19 - —

N. | O 709 1 322 11 18 — 4 19 58 -39 — —

Nagoya — 711 | 317 10 59 ~25 . — — —
Osaka 0. 71-8 | 316 1 19 —10 20 42 -8 288 1350
Manila — ‘ 738 {291 ] e11 33 -8 21 4 -8 357 368
Tucson | B.O. 751 | 49 12 7| +17 21 58 +29 353 366
N | B.O 751 | 49 12 3] +13 22 11 +44 354 434
Victoria ~ 1771} 30 12 26 | 24 21 21 —29 357 112
Taihoku — L s ison| 11 53| -11 _ = 213 | 30
Zi-ka-Wei B. ;8071 1307 1 9| -7 22 22 -2 — 387
Batavia \V i 80°7 | 266 | 112 13 —10 22 20%t ~11{ e325 L 375
La Paz 97'3 | 109 | 114 1 5] 125 38 9 38'5 42-8
Toronto M. j1021 | 48 14 48} 427 25 30 —48 429 816
Washington ©w. | — i 1030 531 eld 19 ~ 6 25 18 —66 — 556
Ottawn B| — 1050 | 48 14 25| — ¢ 25 23 —79| e425 57'5
Calcutta N O3 1058 289 14 18 -19 26 18 -30 337 676
Harvard E. | B.O. i 10791 50 el4 25 —-23 128 18 +67 @437 507
Colombo B M. ;11002 ; 271 15 18 420 28 12 +42 — 64-0
Kodaikanal M. 1133 2741 14 54| -—18 — — 192 672
Simla O.E.| 116'6 | 297 19 30, PR,? 27 36 ' 47 357 616
Bombay 5. | 1194 [283 | 20 2] PLy? e — 760
Mauritius [ )]. 1200 | 235 15 12 —30 - — 308, 644
Cape Town  ® | M. 1293 | 190 21 36 | PR,? 23 24 ? 1 356 | 0868

Continued on next page.
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For the following stations near the hypocentre the observations are usually
of the phase denoted [P]; but for Eskdalemuir and De Bilt a true P has
apparently been observed. The values of (P] range from 4 22s. to —17s.
The mean and median are both +5s., with a mean numerical error of +7s.
It seems searccly advisable at this stage to apply the anggested small cor-
rection for focal height.

. ‘ = | | !
s =T = '
Station and | 2 -1 ] )
Component. | 5 AV E P O—-C <, 1 O—C. T M.
2 5 ! \
o T T I
N ‘ mos | \ M. 8 5. M
Pulkovo G. 1336|345 | 119 23} [— 4] — — — 689
Dyce s Ma | 18800 9l 19 47 |{s11}| 22 42 | PR, — 78'5
Edinburgh M. 1391 | 11 20 0 [+422} - — 780
Eskdalemuir i 1398 11 17 44 =7 — — —
West Bromwich — 142°5 11 19 50 | [+ 6} 30 15 — - —
Azores M. 1426 ; 48 20 24 1) -+40] — — ] 91
e Bilt N 1438 4 17 36| +10 - ~ 675 | 743
Kew M| u39| 9! 13 30|[-17] - - ‘ — \ 925
Shide — 1443 | 11 19 45 | - 2] 32 12°¢ - — —
Ccecle .- 145-0 5,119 43|1—- 5] 33 30 — 675 1768
Paris — 1488 8| 118 51 (| 0. e33 36 — 65'5 —
Besancon [ 14871 4 19 57 { |+ & 30 27 — — -
Zagreb W, 1497 | 350 | e19 53 | {— 2;1 183 59 — 704 z 832
Monealieri 8. 151-0 3] 120 20+ 5 42 51 ?8R, 840 | 1892
Coimbra | W, 15105 | 28 20 44+ 23 48 ?PR 71-9 80-3
N WL 1515 ; 28 — — 23 46 ?PR, 712 76:5
Marseilles Ma. | 152'6 4 20 11} 04115 29 21 — 755 | 860
Barcelona B — | 15839 117 e20 6|1+ 5] — — 662 | 767
Monte Cassino ®. : — 1542 | 351 20 Y[ 0] — - -— l £9-2
Roceo di Papa | Ag. | 1541853 | 20 1|[ 0jl 20 18 i — | eds6 868
Tortosa — 1542 14 200 2| [+ 1] 34 407 — 69-4 } 890
Rio Tinto M. 15431 29 61 30 ? — — — 825
Athens — 154+6 | 332 20 18 | [+186) 32 39 — — 1 E907
Helwan B M. 165-3 | 308 20 24 | [4+22] — — — 1194
San Fernando — 15551 30 20 21| [+18] 35 30 — 790 —
Granada C. 156'1 | 25 20 16 H—lBﬂ — — ~ —,
Algiers BAM.| 1586 13] 20 8|[+ 1 28 30 E ‘ 453
! !

Sydney records PR, = +9m.0s. Melbourne gives PR,;=+49m.54s., PS=
+13m.42s., SR, = +18m.8s., SR, = +19m.30s. Lick gives T, =5h.49m.29s.
Berkeley gives eLE — +3%-3m., ME= +34-5m, Osaka MN=-+35-0m.
Manila MN = +39-9m. Victoria records a series ot L waves from
7h.23m.46s. to 9h.52m.58s. Zi-ka-wei SN = =22m.24s. La Paz gives
PRy = +20m.0s., SR,= +32m.30s. "Toronto gives Pi= -+18m.6s, and a
series of L. waves from 6h.32m.24s. to 8h.20m.36s, Washington MN
+56-5m. Otftawa eLN=-+44-5m, Calcutta <rn es PE=+14m.30s. (-7Ts
Harvard gives i=+19m. 1, i=-+24m.57s., 2B = 4+ 25m.13
Colombo recorded S =PR,, L =8. Kodaikanal L recorded =PR;. Maur
tins LN =30-Tm., MN = $4-4m. Pulkovo gives iP = -+16m.22s,, iPR, =

+21m. 54% De Bllt wwes o= +19m.43s. =P, ¢; = +41m.50s, =SR,, eL}

il 35-0m. Uccle gives PR, = -+23m.3s., SR, =
N = 477-8m. DParis gives

R, €= 7s, s. Zagreb has iPW =
+19m. 375 ip = = +20m.4s., esE = +33m.3 iSHE = -133m.43s., MW =
+86-8m. \/Ion(‘ahen MN = +79 lm Barcelona = +22m.18s8.2, iN=
—24m.11s,, LN? == +48-0m., MN = +79-2m. Rocca di Papa L =
L = +138-3m. Athens has eP = +19m 56s., m = +211m.18s., e = .
=PR,, e = +32m.22s., e = +38m.24s., e = +39m 10s.,i= —r43m 258, =S8Ry,
N'=4+927m. San Fernando °"1V€s MN =7h.15m.,12s. to 7h.52m. 18s.,

IVIi< 7h.13m.30s. to 7h.50m.0s. Algicrs gives PR = +24m.30s.

June 26d. Records also at 8h. (La Paz and Victoria), Sh. (Zagreb), 11h. (Zagreb),
13h. (Zagreb, Edinburgh, Moncalieri, Mauritius, Melbourne, De Bilt,
Rocea di Papa, and La Paz), 14]1 (Zmreb Helwam Paris, E‘;Ldalemmr,
Pulkovo, and Honolulu), 15h. (D¢ Bilt), 16h. (Yagreb and Pulkovo),
17h. (Pulkovo), 18h. (Aa«reb Pulkovo, Osaka, and Melbourne), 19h.
(De Bilt), 20h. (Helwan), 23h. (Moncaherl)
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1917. June 27d. 12h. 26m. 35s. Epicentre 8°-8N. 81°-5W.
A= L6 Be — 077, O 153; D~ 089, B~ — 148

023, H = —1561, K = —-988
| ; f :
I g E
Station and s |
Component, A El P, LO-(. 8. 0-C. L. M.
S| :
i |4 \ i
. ‘ B M8, 5. wos |os M. M.
Bi 28'5 | 152 4 41 -92 10 27 -41 14-4 178
— 30-3 eb 46 —45 S k167 —
B.O 34-8 14 e8 § +54 - — —
349 ‘ 3 12 49 = 12 49 -5 19-8 218
- 36-9 7 17 25 - 13 25 + 2 E 2070 —
— . 529|326 | 29 51| ?I - — (298) | 348
O mmhm w. 714 50 —— — e?20 58 +15 344 —
San Fernando N, | — 72:9 | 5% 11 25| —10 — - - —
Honolulu — 743 1 290 — — — — i 344 39'8
Eskdalemuir [¢X 761 | 35 11 56 [y 21 46 8 354 —
Kew M. 777 | 39 — - — — 1 - 544
Paris — 794 | 42 22 22| =S 22 22) | ~ 6 @ 344 —
Uecle — 80°5 40 el2 25 + 3| e22 27 <8 364 —
De Bilt B — 810 38! e12 33 -+ 8 22 48 +~13 384 433
Moncalieri S, 18321 45, 1238 4 =8 (23 4) L5 417 —
Rocea di Papa Ag. | 872 48 i — — 12 17| ?P 13-4
Pulkovo G. | 930 281 13 28 — 6 24 31 —14 404 500
Helwan I — = ‘ -
I

Thc La Paz observations are discordant and sugge 3t an epmentm nearer La
Paz ; but there must be some error as the P and 8 residuals are not con-
sistont ; ; or, to put it in another way, the T, from La Paz differs sensibly
from the aceordant te: imony of other observatories.

Washington LN = +1 Toronto gives S ag +16m.49s., M=+
Le=+57-0m. Ottawa records iN = +9m.0s. =PRy, iN =P, ]
LN =-+184m, Paris gives i8— +22m.29g, De Bilt oN -
SN = +22m.47s., MN = + 37m.7s., T, ~=12h.26m.52s. Rocea di Papa g 3
eP = +47m.39s. Pulkovo gives PR, = 4+ 17m.15s., epicentre 29°-08. 57°-0 L,

June 27d. TRecords also at Oh. (Rocca di Papa, Zagreb, La Paz, De Bilt, Pulkovo,
Monte Cassino, and S8an Fernando), 1h. (Tortosa), $h. (Rocea di Papa),
4h. (Helwan), 5h. (Pulkovo, De Bilt, Zagreb (2), Honolulu, Melbourne,
and Manila), 6h. (Eskdalemuir and Edinburzh), 7h. (l’ulkmo) gh.
(Bombay), 11h. (Pulkovo), 12h. (Toronto, Ottawa, Rocca di Pdpa and
Ldlnburgh), 15h. (Monte Cassino).

June 28d. 13h. 55m. 0s. Epicentre 16°-08. 171°-0W.

A= —-049, Ba—-laﬂ C=—276; ‘156, = +-988;

+-272, H=+-043, K= —961.

Az, P. 0-C 8. 00—

B m. s. ER m. s S

Melbourne 232 — _— — —
Berkeley 39 — — — -
Vietoria 30 39 8 L — —
La Paz 110 — — — —
Toronto 1 48 — — — -
Washington 103- 53 _— —_— — —
Ottawa 105 46 —_ — — —
Harvard 1 50 — — — —
Pulkovo 1 345 121 41 PR,? e31 34 ?
Edinburgh 139- 11 75 30 L? — —
De Bilt N. 1438 4 ¢21 12 PR — —
Kew 143-9 10 — — — —
Tecle 1450 5 e19 42 [-6] —
Paris 146-8 3 — — —
Graz 148-5 352 e19 53 [—11 —
Zagreb 1497 350 e19 53 [—2] — -
Moncalieri 151-0 3 — — — —
Rocea di Papa 1541 353 20 6% [+5] 36 36 ?
Helwan ® 1553 308 60 0 L — —

60-0) —

845 E89-0

Toronto gives LE = +71-9m. Ottawa gives L = +60-0m. Harv«n‘d gwes
Li=+48-8m. Pulkovo has i,= +22m.45s. Eskdalemuir (A = °6),
L =15h.4m. to 15h.30m.0s. De Bilt has eLE = +78-0m., ME = +88 m.
Zagreb gives iP = +20m.11s.

San Fernando 1555 30 — — —
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June 28d4. Records also at 1h. (San Fernando), 16h. (Paris and Osaka), 21h
(Uccle), 23h. (De Bilt and Lick).
June 29d. S$h. 45m. 20s. At 40°-0N. 20°-0E. (see June 25).

A=4720, B=+4262, C—=+-643; D= +-342, E=—-940;
G =+604, H= 4220, K= ~766.

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

o m. s S. M. s. 8. m. m.
Athens 36 123 e050 — 6 c1l1 23 —186 17 22
Monte Cassino 4-9 239 2 31 ?S (2 31) (+17) —_— 4-4
Roeca di Papa 58 291 e137 + 8 2 20 —19 — 4-3
Graz 7-8 336 e3 10 73 3 10) (—22) — —
Moncalieri 10-3 303 e3 557 28 (e3 55%) (—43) 67 —
Helwan 13-7 134 740 L — — 17 —
Paris 152 311 10 46 L — — 107y —-
De Bilt K. 158 325 — — v 8 +18 97 120
Pulkovo 20-8 15 5 2 411 9 2 +22 117 —
Zi-ka-wei 783 59 el2 58 449 — — — —

Athens gives MN = +1-9m. Rocea di Papa e =P, P =8, S is recorded as
3m.54s. De Bilt gives eSN = +7m.6s., ¢E = -+ 7m.36s,, MN == +10-3m.,

June 29d. 16h. Tm. 8s. At 21°-0N. 106°-5W.

A= —-265 B=—895, C=+"358; D=—059, BE=4284;
G=—102, H=— 344, K= —934.
A Az P. 0-C. 8. 0-C. L. M.
o N m. s. s, m. s. 8. m. m.
Tucson 119 342 X250 — 8 m4 35 —42 EBT EH2
Berkeley B. 217 324 e4 43 —18 — — — 145
Victoria 30-6 338 16 22 1L — — (16-4) 19-8
‘Washington 30-9 48 e5 38 —59 12 24 435 ®m157 —
Toronto 319 39 — —_ 12 16 +10 i13-9 196
Ottawa 35-1 39 w7 7 9~ T x12 57 0 158 N20-8
Harvard 365 46 e8 40?7 474 12 402 37 179 —
La Paz 531 132 921 — 16 +19 279 318
Edinburgh 79-9 34 22 52 = (22 52) +30 _— —
Kew 83-2 37 — — — — — 519
San Fernando 85-4 53 35 52 ? — —_ — —
e Bilt 85-9 35 — — — — —  E517
Melbourne 955 312 — — — — €656 689

Tucson gives NL=-47-6m., NM= +8-8m. Berkeley ePN = +4m.47s.,
MN = +8§-4m. Washington ’eLN = +15-8m., L — +21'8m. Ottawa eL.E —
+16-8m., L=+22-9m., L=-+27-9m. Ha,rvm‘d L +20-Tm., T,=
16h.5m.3s. De Bilt gives e=+38m.18s., mN = +39m.3s., mE =+
39m.24s., MN = +51-6m. Eskdalemuir (A =80° 0) gives 16h.40m. to
17h.14m.0s.

June 29d. TRecords also at Oh. (San Fernando), 9h. (Zi-ka-wei, Pulkovo, and
Zagreb), 10h. (Zagreb), 12h. (Moncaherl), 15h, (Athens and Zagreb),
21h. (Ve Bilt, Helwan, San Fernando, Paris, Pulkovo, and La Paz),
22h. (Moncahen), 23h. (5&11 Fernando and Lick).



1917. June 30d. 16h. 19m. 55s.
A=+4-687, B=—:350, C=+-636;

21

D =—454, E=—891;

G=+4:567, H=—-289, K=—772.

Epicentre 39°-5N. 27°-0W.

.\ .
S g
Station and g ]
Component. ERA E P. O-C. S. O--C L. M.
Z | = ‘
R M. S s. M. S, s M M.
Azores M, 2:1 | 148 0 41 8 — — - 07
Coimbra .| W. 142 83 3 46| +17 — 73 80
Nl WL 14-2 83 —— — — 72 97
San Fernando — 166 | 94 — — — — 86 JU
Kew M. 220 48 — - — —_ 13-1
Barcelona — 2221 75 e5 1| -5 | — 131
Eskdalemuir Gr. 223 | 87 5 20| +11 9 37 +26 115 —
Edinburgh M. 227 38 11 53 L — — 119 —
Paris — 229 56 i5 21 + 5 i9 36 +13 131 1547
Algiers B.AL 237 86 5 20 -5 9 38 6 — 12'6
Ueccle — 248 52 e5 36 +21eld 5 10 — —
De Bilg B 254 49 5 (48 + 6 10 (37 <28 | o126 151
Moncalieri S. 261 | 67| (8137) (+24)| (10 26 | (4 2] — —
Rocea di Papa | Ag. 299 | 72| i11 207 28| (11 20§ | (~12}| (e 16°2) | 181
Graz W. 314 62 e 59?7 -+17 - — — —_
Zagreb W. 318 64 eb6 40 - 51ell 55 —10 181 —
Pulkovo G. 4005 | 41 i8 0 + 1] i14 15 + 17 201 25-9
Ta Paz Bi | 679 [223 | 11 15| 412 — - = —
| |
De Bilt gives eLN = +13-0m., MN = +14:6m., T, =16h.19m.39s. Moncalieri
records P? = +-1m.10s., S =P, I, =8, Rocea di Papa iP =S, 8 =1.? Pul-
kovo records PR, = +Jm 308, ., SRy = +17m.31s., epicentre JS SON. 25°0W,

292

1917. June 30d. 17h. 50m. 8s. Epicentre 8°-0N. 84°-0W.
A=+104, B=—985 C=+-139; D =—995 E=—105;
G

=+-015, H= —-138, K= —-990.
D s E ‘ i
Station and 2 E
Component, o iy £ P L0-C 8. O-C. L. M.
i N ) s. M. S, ES M M
]’(vtﬂm Prince k. | B.O.] 155 46 | e—2 21 ks \ 0 9 ? - 00
az 1 291 1147 15 57 -22 ;. 10 27 —52 147 159
\\' ashington — 315 10 86 53| 411 12 4 4 189 —
Tueson B.O.| 348|318 10 32 ?8 | (10 32) | —140 —
Toronto AL 359 8 —-— | 11 28 —100 19-3 214
Rarvard B.O.| 382 16 i6 52| —32 13 621 —~ 7] elds -
Ottawa — 381 10, x7 48 + 7 113 42 + 3 19'9 —
Berkeley — 457 | 317 — el18 32 | =S8R, — -
an B.O 490 | 152 | e 12 10 | =PR; — — — —
Vietoria — 52:3 | 328 3L 381 YL — — — 40°8
(‘mmhm A\ 739 50 10 5 —96 20 32 --41 | ¢330 -
san Fernando — 754 54 21 22 =3 (21 22) -8 411 449
alemmir i Gl 78'1 35 12 13 L5 21 50 11 359
hurgh M. 783 | 34 20 22| 78 (20 22) | —102 — 154
- — 817 42 112 28 - 11122 20 —23 339 1398
— 818 49 — — — e 337 449
— 828 40 | el12 34 —1]e22 3 --20 —
. - 832 38 12 39 + 2 22 42 - 17 - 439
Moucaliert 8 85'5 45 12 58 + 8 23 13 -11 343 —
Rocea di Papa Ag. 896 | 48 13 8| -8 22 11 —119 - —
Zagreh W, 911 43 13 18 -8 23 53 —-32 — 24-0
Pulkovo T, 849 27| i13 386 -8 24 48 -20 41-9 591
Helwan ALy 1074 55 . — — — — 69-9
Melbouarne AL 1268 | 228 — — - — © 700 744
Colombo — 11580 48 88 52 ?L — - (88-9) 1013

Toronto records another S at = +11m.52s
4 44-9m. San Vernando gives BMN = 4
+22m.48s., MN = +43-2m., cpicentre 3°:1
Zagreb gives another eP = +
iP, = +29m.44s., PSS —=+26m.0s.,

Helwan vecords P =16h.34m.0s.

De Bilt gives
W =17h.50m.42s.
Pulkovo gives
350N, 70°-0W.

3! .tre

June 304. Records also at Oh. (Mizusawa), 3h. (Zagreb), 4h. (Pulkovo, 5h.
(Zagreb), Th. (La Paz), Sh. (La Paz), 11h. (Moncalieri and Helwan),
13h. (Edinburgh), 14h. (Bdinburgh), 17h. (Port-au-Prince and Mizusawa),
18h. {(Mauritius and Kew).
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o 1917, July 4d. Oh. 38m. 205. () | ook
July 1d. Oh. 44m. 40s. At 24°-5N. 143°-5E. (as on 1913 Julyy 12). . 4d. 5h. 36m. 30s. (II) ; prcentre R .
A=—732 B=-1-541, C=---415; D= 4595, E= 1804 ;

G = —-333, H =247, K =—-910. A=—4M4, B=+760, C=+-423; D =+-839, E=14-5435, ;

G =230, H=+-354, K= —906.
A Az P. 0-C. 8 L M. - +35 B
o ° i s . m. s m. m. ) ‘ | . ‘ [ 1
Osaka 12:3 :327 i ;; ?sb 4 38 o 128 | ¢ ‘ g ‘
Mizusawa, E. 149 355 3 3¢ - 6 — — . — = g \ . ;
i} N. 149 355 3 50 +12 — — 6-8 — ‘ Eo A \ g P. ‘Of(u 8. 0-C L | M.
Zi-ka-wei 2006 294 4 48 0 c8 42 + 6 —- — | =l |3 | !
Manillal 2.;% 3%3 ¢c5 20 -1 — —— ?q A;}f. i ! |
Honolulu 536 3 — — — — 25-8 333 ] o s S . o
Pulkovo 797 332 112 13 — 4 22 21 + 1 443 48-7 . , o M.S “w M.oBo 8 ;’9 vg
Helwan  E. 931 306 31 20 =8R, — —  — - Taihoku LA S 0 B A N -l | = 21| 5
De Bilt . 95-2 344 ¢48 44 L — —_ (c 48-7) bQ-O ) i | [ b (/n ! +5! 5—44 | ’;0 o 32
x FE ST iﬁ) % oy - — 9D i Manila LIL 1 i()g 191 EE zg ‘ “13 6 26 ‘ AlOZ 81 93
D, £4.5 J— _ —_— — - 3 Et +
La Paz 149:3 100 20 5 [+11] osakn Yo 108 1 z 48| 10 3 19 81 o3
Pulkovo gives Epicentre as 22°°0N. 139°-0E. Eskdalemuir gives 1h.33m. 1] 0. 14:5 | 4§ 3 13 -20 — \ — 80 88
to 2h.10m.05 Tagova ot el sl 35 20l 7l S| =
’ o Mizusawa 0. 1 i - = — —
e w0 | 2081 430 4 20 -31] 74 -l —
o Caleutta y OUE 318 273 7 4 421 \ 12 34 +29 20°6 228
July 1d. 13h. Monte Cassino records P =13h.2m.28s. and 13h.nm..§3s.”La Paz ! <)AEA] 318 | 273 7 61 21| 12 18 +13 196 238
gives P =13h.22m.0s., L =13h.28m.0s., M=13h.23m.1%s. None of Batavia 1] = | 350 | 209 7o o5 ‘ i12 50 o o 143
these seem to be connected with one another or with the fellowing. )~ | 350 209 7 8 | - 5 12 38°] —17 _ 135
Simla 1 " ()AE./ 407 + 290 7 521 —10 14 }D ~ 7 209 ;,(;:53
| OB 407 290 — 14 18 a .
- ° b M. | 451 254 8 16 —18 10 22 =PR 154 34:2
July 1d. 13h. 20m. 505. At 50°-0N. 128*0W.2 Colombo Sk ‘; k] ‘1 o A B J 02 42‘ 5" e
: 5 767 Ladaikanal T 45°7 | 259 8 28 -10 15 28 + — y
A = —-396, B=—-307, C=--767. Kodaikana . ‘ N ' 259 S . ‘ % 118 i g’;i;
Bomba, | M. 46'8 | 273 9 31 —45 — — - -
A Az P, 0-C. 8. 0-C L. M. ombay 2 ‘ M| a8 |2 S el A - Z 357
o e B S S m. m. Riverview Lo 67 IS4 110 89 - 4] cl8 58 »23 eggé %0
ictori 34 114 0 46 ~7 116 —18  — 2-3 oy o— | oe47 lisg] -~ lely 12 | — 9| e33 38-
Tosonto 585 'S1 658 1 1352 SHt 130 184 Sdney SR C A I e A A
Ottawa 3¢8 71T — — i16 9 3 212 — Melbowme  u | M. | 661 (181 i1 42, o8 19 4D | 0L oy | Mo
haca o 3108 T o= BE O Y o Pulkovo SEE SR IR T A I e N I A
Cheltenham, U.S. 374 88 — — 18 24 L (18-4) 19-8 Honoluia 11 ‘ (x» } a2 ® 11] P 120 Il ‘ 118 e oL
Ottawa gives another 1= -+16m.43#. Ithaca eN = +16m.13s., LN = gl l 17 | 75 20 20 ‘ =5 20 30} ¢ (—16) 34-7 437
+19-5m. Cheltenham PN = —18m.19s,, MN = -+19-9m. L}\lmu,.mus iy Q{ , 7” | % % 52 ?‘10 ‘ (a1 58 ‘ et ol SZ§
elwan M. 792 o= — — — .
| R — — —
2 5 i Athens li ﬂa ! g?g ‘ %gg 15 %g ‘ -rai ! 23 0 | +16 — 597
July 1d. _Records also at Oh. (San Fernando), 2h. (Rocca di Papa), Th. (Bombay), Cras ol 829 | 316 | e12 39 1 4 - I - ol
8h. (Pulkovo), 11h. {(La Paz), 16h. (Zagreb), 18h. (Osaka). Zagreh 1w ‘ 882 | 318 | i12 57| ~20 1 e28 4 i + 2 i g;sﬂé
u | W. [ 832 (318 | 112 50 13, e23 5 + X x 55°
e Bilt Y | Bt 327! "12 a5 ‘ Ay Bl gl — o3
July 2d. Records at 0h. (San Fernando), 1h. (Manila), 11h. (Roceca ‘di Papa), . ) ] 85:8 327 12 51 -1 3 i+ = :
¥ 14h. (Rocca di Pa{;a), 15h. (Hel\’v&n and Rocca _di Papa), 16h. (Mon- Vietoria I ‘ - ggg ) %g 12 22, 30 22740 ‘ 718 ;gg ggg
calieri), 17h. (La Paz), 19h. (Helwan), 21h. (Manila). Dree Ii ! \17 i 858 i o2 " . o ;,4 | s ~ 526 39
o ol Mal | o859 33| 13 15| 422 23 15 l 14 495 58:0
. s Paris 1, = 864 | 325 | e13 11 ! 418 i23 88 -4 307 487
July 34d. 2h. (40m.). Zagreb and Pulkovo record a distant shock. Pulkovo gives nio— \ 864 | 325 13 30 \ 351 i23 40 | -6 455 595
A >13000km. Pacific Ocean. Monte Cassino 1] — | 3?7 | é;g %S 52 | H,}r [ 2 - 0 ggg
Teel = 0 [ - e - — -
“ i ‘ — [ 87:0 | 326 | e 12 48 ‘ —11| c23 30 —11 — ggg
5 g =7 5 s = 5 35 N = Edinburgh LM, 872 1333 11 801 — —_ —_ — )
iy 3d. 2h. (54m.). Osaka records P =2h.55m.24s., L =2h.56m.33s., MN 1burg " . , 39 :
July 211.57§n.195-,_ £ =49, which must refer to a shock close to Osaka, not Rocea di Papa ;1 “ 2‘% g;g | 316 gggg SEZ
connceted with the preceding. T (.h g;g | ﬁzg” E?E
11 1. E . 3
. Stonyhurst 1 ‘ AL 882 ! ;51:2 60'_2
July 3d. Records also at Oh. (San Fernando), 3h. (Helwan, Mizusawa, and o M| o882 15»2:) Eg»&)
Osaka), 4h. (De Bilt and Graz), 5h. (Zagreb), 9h. (Rocca di Papa and Moncalieri 1 ‘ “, 886 ‘ u0_9 57~3
Monte Cassino), 11h. (Rocca di Papa), 16h. (Helwan), 17h. (Rocca di B n| s, 8§:G 353 54?
Papa), 18h. (Edinburgh), 21h. (Kdinburgh), 22h. (Helwan and Pulkovo). Kew [ & gg.g | — o7
11| M. i —
Shide 1 ‘ 898 — 602
ml - 898 ‘ — 80-5




25 26

- July 44d. 22h. 9m. 30s. At 13°N. 90°-0X.
g‘ i A =000, B= +-974, C=+-225; D=+1000, E=-000;
= . | G =-000, H=+-225, K= —-974,
g i) P 0-C. 8 Jo-C. L. M ’
= i | . A Az r. o — C. g 00— C. L. M.
= | ° o m. s. 1, S, . .
| Caleutta E. 96 351 212 -~ 12 524 + 60 ;16 E
I Moos | s wos |os | owm M. Colomi - g1 218 5 24 8-6 132
T o . _ . _ olombo . 241 3 12 — 95 140
lgi:rli;u.s i — | ig el1d 47 ?4 ‘633 ‘g’! _ig ‘ - - Kodaikanal 126 258 11 6 — =z
Barcelona 1 — | 320 | e13 4| -3 | 24 67 —50 | edld4 | 509 Sombay I I 1 - Bl
- + 87, 5 : : 3 ed 30 — —
11 | 320 - e26 07| ? e 406 62°7 Batavia 25-5 138 5 28 — 175
Tortosa 1 — 320 13 40 - 5 24 10 —58 367 | — Manila 30-1 83 e5 30 13-9 14-7
11 — | 320 13 20 =15 24 12 -57 4000 | 630 Taihoku 320 G3 13 28 14';7 16-0
Algiers 1 DM 316 e 16 46 | PRy, 24 16 | —83 327 — Osaka, 463 54 ¢l 29 297 24.9
11| BAL 316 | 24 15 k] (24 15) | (—84) 495 620 Pulkovo 63-7 331 110 31 295 12-6
Rio Tinto 1 M. 321 PR 1] ? - - — 647 Zagreb 69-6 314 11 21 — —
San Fernando 1 320 24 40 7 42 40 ? 562 622 Moncalieri 754 314 e21 36 592 e
1 320 — — 57 30 ? B7°0 695 Paris 786 318 e22 30 w465 53-5
Ottawa 1| 14 | 118 51 4l ias 22 ? e 337 Hdinburgh 81-0 320 24 50 — 518
mn| — 14| i1e 3 T i2s 1 ? e 32°5 — Tortosa 81-1 310 12 27 — 54-1
Toronto 1| ML 17 26 10 | —83 469 60°0 Eskdalemuir %11 320 12 20 — —
11 | AL 17 52 54 %1, — - B33 775 Honolulu 104-9 63 — — — — 48-2 625
Ithaca 1 1.0, | 15 N — 33 Bl 490 - Manila also gives MN = 4 15-1m. Osaka MN = +25-0m. Paris LN =
Azores 1| M. | | 334 50 28 ? — - = 729 +51-5m.
Washington 1 | — | 17 eld 1 |%FPR, 28 53 - +56 | 532 —
La Paz 1 B ' | 53 20 14 - 11 M 38 (- 8} 71'E 17 July 4d. Records also at 3h. (Rocca di Papa), 18h. (Pulkovo and Edinburgh),
il | Bl 1665 | 53 w B |[- 5] — - 8715 a1-9 l4h l(%’\;lﬁ];(lov(oﬂaild Hdwﬁxn)(ﬁl()lh (Pulkov 0),11711 (Pulkovo and Kdin-
1 . N - B hurgh), I elwan), 19 elwan and San Fernando), 21h. (Bombay,
Moucalieri, Kew, and La Paz).
Manila gives 1 MN ‘Bm., 1T MN = f8-6m. Osaka T MN = +8-6m., 11
1_{[1;1" p 8- i‘&l (21 g a wiv eri N 1IM1>= 7. ]SL, . ,.1{)111 308, lIL: July 5d. Oh. 37m. 40s. At 27°-0N. 121°-0E.?2 A =-—-459, B= 4764, C= +-454.
1m. = 4 23-2m.  Simla_11 N 1 I 5=P
’ ,}‘ 3 Kndailmn.:lul L=8 11 T’ . 4 ]!ofvi\'es I"S!t;‘ A P. OTC. S. o0—-C. L. M.
; r 1 gives N m. s. s. m. s. 8. m. m.
47-4m., \I/ FaT-m. 11 MN 7-1lm. Pulkovo Tal ., .
. de. gl - . aihoku 2:0 030 — 1 — — 1-4 15
, PH 14111 Os., PR, = —1dm.a3s., P8 = 4+ 21m.31s Manila 124 e8 20 =15 _ _
L5 oI PRy~ o 14m.1Ts., PRy = +16m.5s., Pulkovo 57-3 2 P e20 1 T 393 465
., SR,= +28m.36s. Epicentre 26°2N. De Bilt 832 _ - 22 32 -1 118 z00
dm. Athens I MN = +55 7 X A k 3 3
S el = +12m.40s., i . Edinburgh 846 48 40 L — —
SE — + 23m. 468, ., PSN Tasm, 15& . MN = Eskdalemuir records simply 1h.25m. to 1h.42m. De Bilt gives MN =
+51'1m.  Ep 24 <02 EN 129°-0E.¢ T.,=0h.38m.29s. ; PR; = +48:3m.
+16m.15 s s, +23m.408.,, MN = +57-9m. P icentre
AN 126-5E. 'T . 3,_:]“ i;h Uecle 1i8 = +28m.478., MN =J-Es;-5n1. July 5d. ‘Rccords also_at Oh. (Taihoku), 6h. (Lolombo), 8h. (Cnlombo), Sh
'\IZ — 4-50-0m. 11 Edinburgh gives 1 P = 0h.5m.10s. (Colombo and Manila), 10h. (Edinburgh), (Moncalieri), 15h. (Pul-
Fskdalemuir 1 1-,_1)1 — 416 SMy = - 29m.425,, 11 PR, = — 16m.36s. kovo), 16h. (De Bilt and Hclwan), 17h. (La ]’a7)_ 19h. (Rocca di Pa,pa,),
SR, = +29m.30s. Monealie +59-4m., 11 MN = +38-2m. Shide 20h. (La Paz), 21h. (Rocca di Papa, Lick, and Monte Cassino), 22h.
1 PR LG e 1T Tm.9s. "Algiers T ca— +3%m.338. (Monte Cassino).
Ottawa 1 ePE = +13m.406s., s +25m. 185, with a series of L's fi
each quake. 'ashingt:m Ie i 13111,‘1.58.' Milan 11 e = __mml‘b;;_;:: July 6d. TRecords at Oh. (Moncalieri and Rocca di Papa), 2h. (S8an Fernando),

5h. (Pulkovo), 6h. (Melbourne), 19h. (Pulkovo and La I’az), 20h.
(Helwan), 22h. (Azores), 23h. (San Fernando and La Paz).

Ithaca eN = +33m.21s., eLN = +52-9m.

Diiscussion of the residuals suggests that the values for T, adopted above

might be inereased by some 7s. or 88 for both @ and 1. This would give July 7d. Records at 1h. (Pulkovo), Zh. (Pulkovo), 4h. (Zagreb and Helwan),
(from La Paz) a focal depth slichtly greater than normal. But the 6h. (M&,mlﬁl),)lzh- (Batavia), 18h. (La Paz), 21h. (Moncalieri), 22h.
material is not good enough to warrant refinements. (Moncalieri, Paris), 23h. (San Fernando).

July 8d. 1h. 59m. 32s. At 42°4N. 11°1E. A =+4-725, B= 4142, C=+674.

July 4d. 20h. 46m. 50z, AL 30%0N. 907-0W.1? A =-000, B = —866, C=+-500. A P. 0-C. 2. 0-C. L. M.
o . o o m, s s m. §. 8. m. m.

M P. 0 —C, 4. 0—C, L. M. Rocea di Papa 13 i0 19 — 1 0 31 -3 — 06

o m. s 8. m. s B. 1l m i\)Ioln'ce Cassino ?23 t) 23 - [1 — — — 0-8

51 LT E — — — _ a 3 e 56 + 6 — — — —

B h ae g apo _ - I Manealiers 35 el 33 15 252 475 37 57

Tortosa 713 9 57 —88 17 59 —163 278 333 Jricst, 3t N S v S

Monealieri 743 cl0 47 —5T 2048 — 30 2009 — Zogrob 56 el 38 110 R iid

l;ulkol\;o ng 1%'2' j_? g‘; 22 47 50 382 — Vienna 69 o1 51 ~8 _ — —
Zagre 78- Y - - - De Bilt 5 — — 5 63 7 -

Helwan HER 19 10 PR, — — — — L(?mblerg %?7 — — :'{7) ig —‘EL (7'21) 7—E
Eskdalemuir simply gives 21h.22m. to 21h.33m. Zagreb records iPE?= -+1m.31s., 1= +1m.54s., iE=+2m.0s,, iME=

+2 4m,, ME = +2-4m,, iMW = +9- 6m., MW ~ +2-8m. De Bilt records
MN = +8-im.



v .>-ON. °-0E.? J .
July 8. Records also at Oh. (Edinburgh), 3h, (Monte Cassino), 10h. (Edinburgh), July 11d. 3h. 23m. 555. At 44°0N. 25°08.7 (as on 1913 June 14)

17h. (Pulkovo and Manila), 18h. (De Bilt, Graz, and Helwan). A=+652, B=+-304, C=+-695; D=+4-423, E=~'906;
%= 4630, H = +-294, K = —-719.
1917. July 9d. Oh. 21m. 35s. Epicentre 64°0N. 20°-0W. A Az P, 0-C s. o0-Cc. L. M
o N m. s. s m. s. 8. m. m.
A=-+412, B=—-150, C= 4-899 ; D=—-342, E=—940; %thcns gg §£8)17) e % gg ?SO e('z’ 23) ¢ 5—23) 37'7 53
—= 4 R = e agre . 4 2 3¢ 23 2 34 —28 B 75 —
G=+845, H 307, K 438. Monealieri 12:3 279 e7 26 PRy 2710 44 4317 12-8 —
- Helwan 150 160 5 5 ? — — — —
. . [ Uccle 155 303 ¢4 29 —43 o8 29 +105 — —
Qats a & g TPulkovo 16-1 10 i3 51 - 2 i6 52 — 5 81 4.7
c?nt:i))gn:lﬁt Z Al E P 0—c. a o—c.| L M Paris 162 295 341  —14 e8 46 +106 131 -
& 5 Zagreb actually records P 10 min. later, but this is probably a misprint,
= as P would follow L. Athens gives MN = +4-1m. Eskdalemuir gives
i v s P s N o N 3h.38m. to 3h.55m.0s.
L T— P A - - AP e B July 11d. 13h. 51m.37s. At 43°0N. 32°0E. A= +-620, B = +388, C = -+ -682.
Kew M. 162 | 131 — — — — 89 .
De Bilt |G| 176 120 4 16| +4) 732 | +£1] 89| 108 A P. 0-Cc & 0-C. L. M
fecle * 184 124 | e4 19 -3 e7 49 0 e 99 10-9 B m. 8§ ER . S. N m. m.
Paris 1. 19+4 1 131 e4 34 0 e 12 + 2 104 ¢ 114 Zagreb 11-8 el 57 -1 — — 77 —
Pulkovo (&8 234 ' 77 i5 20 -1 19 34 4+ 1 124 | 155 Vienna 12-1 el 2 +2 — — —_— —
Moncaliert S. 245 | 127 | e5 31| - 2 56 + 2 133 1 146 Graz 12 ed 2 —1 — — — —
— 258 | 140 — — 11 38) +78 11-6 1674 Helwan 13-2 6 3 = 6 3y (+14) - —
SEIEEE I o T P R
_ -8 _ - e Moncalieri -5 i5 13 — — . —
%algl'(*b W. ;gg ! ZHS — - el 49 +10 %ii 164 J130 Bilt %fl)g — 3 :81 e8 39 412 e 1%'6 14-6
ola W, ‘g i — — — — - — aris 212 ed — 12-0 —
Lember B.O.; 2711 99 | e 11 13 ?8 (11 13) =30 — — [ . .
San Ferpando x. | — | 288 157] 11 55| -8 (11 58) | +42 — — De Bilt gives MN = +13m.3s.
Toronto M. 38'6 ' 267 — - — 339 —
{Ifclg‘m‘,’f, BMo MBS BB i s 2 13 %9 | 209 July 11d. 22h. 41m. 25s. At 14°-08. 174°-0W. (as on 1816 Oet. 11).
‘ ! A=—-965, B=—101, C=—242; D=—-105, E=+-995;
De Bilt gives PN = +4m.13s., MN = +11:0m., T, —0h.21m.41s. Moncalieri G=+-241, H=--025, K=—970.
gives MN = +14-7m. Tortosa gives S = +14m.6s. Toronto gives another A Az P. O —C. 3 O0-C. L M.
L at 0h.17-8m., before T,. Zagreb gives MW = +18-4mn. m s .
o o .8 s. s. nL. .
Apla 22 86 1040 £ 6 —  — 10
July 9d. Iecords also at 1h. (Taihoku and La Paz), 2h. (Bombay and Marscilles), Riverview 37-2 232 [ “f i1 =PR, -4 160  20-1
3h. (San Fernando), 4h. (Helwan and Iulkovo), 5h. (Colombe), 9h. Sydney, E. :‘)Z‘Q 232 H 23 R.? — — 176 198
(La Paz and Manila), 10h. (Pulkovo and Edinburgh), 13h. (Moncalieri), Honolulu 37 24 - o - — 176 239
16h. (Moncalieri), 18h. (Osaka and Mizusawa), 19h. (Batavia), 21h. Berkeley 70-9 41 e3l s L — — (311 —
: 6 32 3 ? ? — — 36 .
(La Paz), 22, (Lick). Victoria 769 32 33 291 2 360 40-9
> Toronto 102-9 47 — — — — 532 616
Mauritius X. 118'3 237 53 511;' ; — —_ — —_—
E. 118 237 55 ? — —_ Ju— e
July 10d. 15h. 17m. 57s. At 30°-6N. 141°-8E. (as on 1913 April 8). }Zu]llém]ro %ig? 34% }é 3-% {4— 3] — — 606 709
x Oskdalemuir 38 1 e L +11] — — — —_
=—677, B=+4-532, C= +-509. De ?ilt 141-9 é :113 ig {+1(J] ‘ L 56-6 838
a _ . _ Tcele 1432 e19 43 [~ 2] e29 5 2 — =
L An p.o¢ & 0-C L M Vienna 1447 850 11950 4+ 2] 0 o—  — —
Osaka T G s 320 1% e A
54, M - b N * TazZ 10 I V9% + ¢ —_— _— —_— —
Mizusawa g4 3585 1 57 —12 330 ~20 — — Zagreb 147-1 348 e 19 56 [I 5] c30 11 ? e791 827
Pulkovo | 73" 3 331 — — izl 5 — 4 34.0 — Moncalieri 149-0 358 e20 R [+14] 3311 -— e688 889
Moncalicri 93-6 329 — — ¢23 31 ~—81 — — Rocea di Papa 1516 349 i20 9 [+410] — — — 206
La Paz 1493 80 e19 23 [—31] — _— — Helwan 1[35-7 309 25 35 2 e — —_— —
The residuals would be diminished by moving the Epicentre to 31°-5N. Barcelona 1524 6 o - - n L6 826
144°-0K. Riverview gives also P = +9m.5s., MN = +20-6m. Pulkovo also records
Pl +16m.13s,, PR,= +21m.39s i=4+22m.49s., PS5 m.41

184°018.  De

SI{|:+“‘)111‘52:4$‘, Epicentre 19

. oN —
July 10d. Records also at 1h. (San Fernando), $h. (Capetown and Pulkovo), \&«ﬁgcllilfnu ok _"&;}}1’;‘1‘“5" MN = +73-7m. Parls 1= +20m.3s.
160h. (Rocca di Papa and Helwan), 15h. (Roceca di Papa), 16h. (Moncalieri A “ e .
and Rocca di Papa), 18h. (Helwan, Pulkovp,)and Moncalieri), 20h.
(Bombay), 21h. (Rocea di Papa), 22h. (Rocea di Papa), 23h. (Edinburgh). July 11d. Records also at Oh. (San Fernando), 8h. (San Fernando), 13h. (Apia,

nearly simultaneous with shock near Athens),
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1917. July 12d. 11h. 41m. 30s. Epicentre 8°-0S. 160°-0E.

A=—931, B= + ‘%'59 C=—-139; D=+:342, E=+940;
G == 4--131, H*—— 048 K = —-990.

Station and =
Compouent. = A 8. O—C. L. i M.
2]
[ A s. Mos | s M.
Sydney 196 — — 1 0 +17 135 150
Riverview 196 ef 12 +13 10 44 + 1| el35 1870
Manila 300 c62 4 ? — — —
Honolulu 54 10 18 {68 — — 280 317
Batavia 2681 ¢9 30| 4 6 — — —
Zi-ka-wel 319 g 81 -1 - — —
Victoria 40 25 30 ? 31 24 P8R, 417 503
Mauritius N. 248 49 0 L — (49-0) —
E. 248 | 44 42| 7 — (447) | 503
Pulkovo 335 15 24 — 29 28 +67 46°5 718
Toronto 45 — — — — 64-6 750
Ottawa 42 — - — — e 599 —
T.a Paz 117 19 59 | [=51; — - 84-5 692
Helwan 302 21 30, PR,Y — — 835 885
Edinburgh 348 32 301} PR? — — — -
Graz 329 | 18 30 | [—62] — — —
Zagrebh B 327 | ¢19 45| [-+24] — — 83'5 685
De Bilt L. 340 | ¢c21 52 | =PR, — [ 58'5 815
N. 340 — — 835 895
Ukccle 339 | e23 12 - - e 655 81-5
Kew 343 — - - 63'5
Paris 339 | e23 19| PR? 665 82'5
Moncalieri . 3321 e59 40 — — 85-2 —
San Fernando — | 1482 | 338 54 0 — 75 30 — 875 985
i |

The residuals suggest that T. might perhaps be increased by 10s. Riverview
records PS=+11m.7s. ——PRI, MZ = +-18-Tm. n MN = +1%1m. Pulkovo
records PR, = 4 20m. 82 = - "(ym 085 PS = +29m.26s. taken as 8,
SR, = +35m.48s. Epicentre 4°- 143°08 Ottawa gives L= -+ 66-5m.,
L= +7835m. Zagreb gives eW = +19m 40s. Eskdalemuir (A :130"‘8,
Az, 347") gives sunply 12h.3m. to 14h.30m.0s.

July 12d. TRecords also at 0h. (Kew and San Fernando), 2h. (Zagreb), 5h. (Bom-
bay), 8h. (La Paz), 9h. (San Fernando), 10h. (De Bilt and Monte Cassino),
1th. (Moncalieri and Roceca di Papa), 13h. (Victoria and Toronto), 17h.
(I.a Paz), 19h. (D¢ Bilt, Helwan, and Pulkove), 23h. (San Fernando
and Pulkovo).

July 13d. 5h. 13m. 56s. At 19°-0N. 70°-0W. {as on 1916 Nov. 30).

A=+-323, B=-—-889, C=+-326; D=—940, E= —-342;
G=-++111, H=—-306, K= —-946.
A Az. P. o -C. 5. 0-C. L. M.
o o m. s 8. m.s. 8. m. m.
Port aun Prince I: 21 260 i0 35 + 2 048 —10 1-3 1-9
Vieques 4-4 99 0 29 —39 0 52 ? 1-4 1-8
Washington 20-8 344 es 9 +18 8 56 16 9-2 -—
Tthaca 240 348 e5 24 — 4 9 16 —28 —_ —
Toronto 259 344 13 34 L — — 16-5  21-3
Ottawa E. 26-8 351 el0 38 3 16 35 L 20-3 —
Edinburgh 61-4 36 21 4 SRy? — —_ — 38-6
Kew 627 41 -_— — — —_ — 45-1
De Bilt B, 66°1 41 — — el9 39 + 1 311 3825
Puikovo 787 30 i12 9 -2 122 38 0 34-1 495
Helwan 90-0 58 51 4 — — — — —_
Vieques SE=4+0m.59s.,, ME =1-6m. Ithaca eE =-+8m.15s., eN =+
9m.26s. Ottawa’s time 5min. wrong ? Ottawa al‘;o records iPR, =
+11m.45s., iPR,= +12m.17s., eSN = +16m.31s., 548, L=

+26-1m. T,=5h.16m.47s. 2 De Bilt gives el/N
+2%-3m. Mskdalemuir gives 5h.43m. to 6h.0m.0s.

+281m., MN =

30

July 13d. Records also at 2h. (Pulkovo and Helwan), 6h. (Helwan), 12h. (San
Fernando), 14h. (Pulkove), 16h. (Riverview and Mizusawa), 17h. (De
Bilt), 22h. (Pulkovo).

July 14d. Records at 2h. (Monte Cassino), &8h. (San Fernando), 13h. (Taihoku),
iOh (Dgax;ﬂa), 21h. (Washington), 23h. (Pulkovo, Zi-ka-wei, and San
fernando).

1917. dJuly 15d. 10h. 25m. 0s. Epicentre 65°0S. 0°0.

A=+-423, B=-000, C= —-906; D =-000, E=—1000;
G =-—-906, =-000, K~ —-423.

A Az. P. o -—C. S. 0 —C. L. M.
s N m. s. ER m. s. 8. m. m.
Cape Town E. 33-0 29 12 42 (12 42) +18 1556 185

Cipolletti 46-2 270 eb 54 — — _—
Rio de Janeiro 50-4 305 — — 14 48 —96 — —
Pilar 506 279 el0 24 +73 — — — —
Mauritius N. 585 69 19 54 =32 — — — 281
E, 585 69 20 12 =32 — — — 28-7
La Paz 659 283 110 56 + 6 18 31 —05 28-0 293
Riverview 787 156 €23 30 =8 (e 23 30) (+82) ¢34-8 439
Batavia 91-3 108 el3 —23 — — — —
Kodaikanal 94-0 74 46 54 ? — —— — —
Helwan 979 27 25 42 =S (25 42) (+ 7) — 557
San Fernando 1015 355 25 15 =83 (25 15) (—55) 455 46-0
Rio Tinto 102-8 354 28 ? — — — 46-0
Tortosa 105-8 0 18 28 =PR, 24 58 ? 27-8 667
Rocca diPapa 1072 10 ¢ 55 44 ? 55 53 ? — 56-1
Pola 110-3 10 — — c 28 36 + 85 — —
Zagreb 111-5 12 e19 32 =PR, e 28 54 +72 59.0 61-0
Graz 112-6 11 e19 38 =PR, — — — —
Paris 1137 3 — — e29 0 +68 480 50-0
Vienna 114-0 12 e 20 48 PR,? — — — —
Uccle 115-8 4 ¢19 43 =PR, — —_— 49-¢ 623
Kew 1165 0 — —_ — — — 65-0
De Bilt 1171 3 — - — — — 51-1
lskdalemuir 120-3 358 120 18 =PR, e20 59 +68 —_ —
Edinburgh 120-9 0 36 0 =38R, —_— — — —_
Ottawa 1249 304 — — eN29 32 + 7 357 —
Pualkovo 126-3 19 16 257 +12 — — 520 706

Riverview (A =79°) rceords P =
+43-3m. Zagreb gives iE
+63-6m. Eskdalemuir gives if R,. Ottawa gives eN =
+20m.0s. eN = +22m eN = m.48s, Pulkovo records
i= -3-19m.26s., = +21m 26s., I)Rg— +24m.03., PS = +31m.5s., SR, =
+38m.0s.

t 23m 3% e(s?) +28m.42s. =SR,?, MN =
Sm De Bilt gives MN

July 15d. 11h 20m. (10s.). Zagreb P=4+11s. Rocca di Papa P = 1.34s.,
S? = -+43s., M=+40-9m. Victoria P=+17Tm.44s.,, L = ~t 24-1m., M=
—+ ’8 21n., but these are not necessarily associated.
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1917. July 15d. 17h. 58m. 40s. (1) ; o -
21h. 22m. 10s. (11) | Epicentre 33°-6N. 46°-5E.

A= 1574, B=+-605, C=+552;
G = +-380, T~ +-401

A Az . o-C s 0—C L. M.

m. s. ER m. s. 8. m. m.

Helwan T 13 3 20 + 2 7T 8 474 — 11-1

I 13 6 44 =3 6 44) +50 — 13-2

Athens 11 id4 45 +16 e7 0 —62 — 144

1 i4 38 + 9 e8 22  +120 —  el4d

Lemberg Y 23 is 31 +12 — — —_ —
12 i9 48 =3 (9 48) +19 — —

Zagreb I 2 es 45 —~ 6 e1034 <+ 6 163 EB202

i 2 el 49 — 2 il1 30 +62 188 22-8

Graz i 27 5 56 -2 — — — —
Rocea di Papa 1 2 e6 7 + 1 ell 5 +10 elf1 ——

Pulkovo 12 6 12 + 1 1116 + 6 143 19-4

o 2 6 3 — 8 10 53 -~ 9 13-8 19-3

Moncalieri I 31 i6 49 + 4 12 6 + 1 16-0 21-8
i 31 i11 57 =8 11 57) — 8 (15'5) —

De Bilt I 3 714 + 2 12 62 — 2 — 26-0

o 34 — — 12 45 - 9 — 258

Uccle I 35 i7 12 -2 12 56 — 1 — -
i 35 e7 14 0 el1250 — 6 - —

Algiers 13 — — el2 55 — 6 — 27-3

Barcelona, 1 e7 27 + 8 — — — 266

Paris I 3 i7 19 -2 13 1 -1 183 263
Kodaikanal 1 3 18 8 ?L — — (181) —

Tortosa I 3 72 — 2 13 20 — 3 16-0 16-2

Kow 1 38 — -— — — — 13-3
Eskdalemuir 1 40 e7 58 -1 14 12 — 2 — —

Edinburgh 1 40 13 45 =8 (13 45) —30 — 318

San Fernando 1 4 12 50 ? — — 328 358
o4 33 20 1L — — 333 —

Mauritius I 5 .22 44 =S8R, — — — —
Zi-ka-wei 16 el7 46 S (e 17 46) ~61 — —

Cape Town 1 7 39 50 L o — (39-8) 429
La Paz 111 — — —_ -— 643 —
Helwan gives 11 8= m.14s. Athens 1 e = +4m.52s,, MN-=47-5m.

Zagreb 1 iP = 4+ 5m. ISE =4+ 10m.39s,, M = +10-8m. MW = +19-%1m.;
I ePk = +5m.51s., iW = +9m.,2Ys, Pulkovo gives epicentre as 34°-0N.
46°-0K. Monealieri T MN = ++24-0m., I gives S? = +15m.28x%, taken as L.
De Bilt 1 MN = +25-2m., 11 MN = +25-0. Eskdalemuir 1 PR; = 4 9m.29s.,
11 gives only 21h.36m. to 22h.10m.0s.

July 15d. Tecords also at 3h. (Monecalieri), 4h. (Moncalieri), 14h. (L.a Paz), 19h.
(Port-au-Prince and La Paz), 21h. (Moncalieri), 22h. (Monecalieri, 2).

July 16d. 18h. 16m. 6s. At 49°-0N. 144°-0E. (Pulkovo).

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

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

o o m. s. 8. m. s EN m. m.
Pulkovo 387 327 0 0 —3 18 5 — 2 309 350
Vienna 728 327 e11 30 — 5 — — — —
Pe Bilt 731 335 — — 20 38 -—25 399 452
Graz 741 326 e10 54 —49 — —_ — —_
Zagreb 750 325 ell 44 — 5 21 24 — 2 — —
Kew 75-1 338 — — — — — 449
Paris 76-7 335 — —— — — ed46:9 479
Helwan 81-0 306 46 54 'L — — (469) —
La Paz 138-4 50 46 46 L — — (46-8) —

Eskdalemuir (A =72°1) Records 18h.36m. to 19%h.45m.0s. Pulkovo
gives SR;= +22m.36s8., SR,=424m.30s. De Bilt MN = +150-6m.
Zagreb gives ePE = +11m.44s. Mizusawa e = +57m.36s.
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July 16d. Records also at 2h. (Helwan and Pulkovo), 5h. (Manila), 15h. (Rocca
di Papa), 21h. (La Paz, but rccorded as 11h. atter 1%h.), 23h. (San
Fernando).

July 17d. Reeords at Oh. (Pulkovo), 3h. (Riverview), 4h. (Mizusawa, Hclwan,
and Pulkove), 19h. (Manila), 20%. (Manila), 21h. (Zagreb).

July 18d. 7Th. 50m. 50s. At 85°-0N. 143°-0E. (as on 1915 April 24).

A=—654, B=+-493, C=+-574; D=+602, E=+-799;
== —458, H= +-345, K= —819.
Az, P. O —-C. S, 0 —-C. L. M.
N . . 8. m. s, s, m. m.
Mizusawa E. 4 340 119 +11 213 +12 —
N. 4 340 1 20 +12 2 21 +20 —
Osaka 6- 470 1 26 -9 - — 36
Zi-ka-wei 1 266 ed 23 41 — _ —
Manila 2 230 c¢c8 10 ? — — —
Honolulu 53+ 88 17 58 ! — — 26-1
Pulkovo 70-3 330 11 19 0 20 31 + 1 36-2
Vienna 34-1 328 — — — — e 472
Graz 8 327 — — e 22 58 —24 —
De Bilt 854 336 — — 23 20 -3 456 54-2
Zagreb 86-1 326 — — e 23 10 —21 482 N51-7
Kew |7-7 338 — _— — — — 53-2
Pola 7.8 327 —_ — — — €492 —
Helwan E. 886 300 30 10 =S8R, — — — —
Paris 891 335 e23 40 =8 (e 23 40) —24 48-2 60-2
Tinto 1019 336 63 10 2 — — — 68-2
Cape Town 1349 255 39 28 =8Ry — — — 44-5
Eskdalemuir (A

=R85%1) gives Sh.16m. to 9h.10m.0s. DPulkovoe records
= +281.28s. Osaka gives MN = +5-4m. De
Moncalieri gives e = +18m.51s.

SRy - -+-25m.
Bilt MN = +5§2

July 18d. Records also at 1h. (San Fernando and Pulkovo), 4h. (Taihoku), 5h.
(Athens), 10h. (Osaka, Pulkovo, Mizusawa, and Nagoya), 11h. (De Bilt),
17h. (Mizusawa and Osaka).

July 19d. Reecords at Oh. (San Fernando and Roceca di Papa), lh. (Rocca di
Papa, 3), 2h. (Rocea di Papa and Zagreb), 4h. (Athens), 6h. (Rocea di
Papa). 10h. (Ltocca di Papa and Kdinburgh), 11h. (Rocca di Dlapa,
Manila), 12h. (Rocca di Papa, 2).

July 20d. Records at 1h. (Rocea di Papa), 3h. (San Fernando and Helwan), 5h.
(Lo Paz), 6h. (Monte Cassino and Mizusawa (2) ), Th. (Osaka and Pulkove),
Sh. (Bdinburgh), 13h. (Helwan, Pulkovo, Rocea), 15h. (Manila),
22h. (Athens), 23h. (Lick).

July 21d. . Records at Oh. (San Fernando), 1h. (Zagreb), 3h. (Edinburgh), 4h.
(La Paz), Th. (Manila), 11h. (Mizusawa), 16h. (Berkcley), 19h. (Colombo),
21h. (Lick), 23h. (San Fernando).

July 22d. 4h. 34m. 40s. At 12°-5XN. 145°-0E. (ncar 1917 May 9).

A= —800, B= 4560, C= +-216 ; D=+4-574, E=+-819;
G=—177, H=+-124, K= —-976.

A Az, P, 0 -—C. S, 0-C. L. M.

o N m. 8. 8. m. s. S, m. m.
Manila 23-5 278 ed 20 - 3 — —  10-8 —
Osaka 23-8 340 5 38 +12 — — — 10-6
Pulkovo 91-1 3383 i13 22 0 24 44 419 463 —_
La Pau 1477 101 20 20 [+29}1 — - - —

Pulkovo gives epicentre 11°-0N, 150°-0L.; also PR, = +16m.59s.,, PR, =
+18m.568., i = +23m.42s. (is this what has been called Y 2). Osaka gives
MN = +10-8m.
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July 22d. Records also at 1h. (Colombo), 7Th. (Batavia), 12h. (Rocca di Papa),
17h. (Taihoku), 23h. (San Fernando).

July 23d. Records at 3h. (Athens, Rocea di Papa), 6h. (Helwan, Moncalieri), Th.
(Rocca di Papa), 9h. (Mizusawa), 18h. (Bombay), 22h. (San Fernando).

July 24d. 16h. 12m. 40s. At 33°3N. 46°-5E. (as on July 15).
A=4-53T4, B=1-603, C=+-552; D=+-725, K=—-688;
G = +-380, H= +4-101, K= —834.

A Az P. 0 —-C. 0 —C. L. M.

o o m, s. 8. . s. n. m.
Helwan 13-4 259 4 38 +80 — — — 9:0
Lemberg 23-2 321 el 32 1] {9 32) + 3 — —_
Zagreb 26-3 306 es 50 -1 10 20 — 8 174 —
Graz 27-0 309 e6 12 - 14 — — — —
Pola 276 304 el5 20 L — —  (eld4) —
Pulkovo 283 343 i6 15 + 4 10 51 —13 149 18‘1
De Bilt 349 315 12 44 28 (12 44) —10 174 229
Edinburgh 40-6 319 17 35 18R, — — — 25-4

Eskdalemuir (A =40°-5) gives simply 16h.27m. to 17h.8m. De Bilt gives
MN = +20-4m. The evidence for identity with July 15d. is not con-
vincing. Moncalieri gives S= 4 11m.50s., L= +17-6m., M= +20-8m

July 24d. Records also at 2h. (Tortosa and Barcelona), 9h. (Manila), 15h. (La
Paz), 22h. (San Fernando).

1917. Jduly 25d. 3h. 19m. 0s. (1) |
22h. 32m. 43s. (11)
(as on 1917 June 4).

’ Epicentre 53°-5N. 159°-0W.

213, C=+-804; D= 038 E=4934;
—7561, H= — "Sb K=-—3
A Az P. 0 —-C. 3. o0 - L M.
o m. s, 8, m. s. 8 m m.
Victoria 1 89 6 438 493 9 48 + 27 13-8 137
big 89 9 53 73 9 53) +33 12-3 14-3
Berkeley i 106 e 11 26 28 126 0 _— 153
I 106 8 47 ? — — _— —
Lick T 107 e6 (0) -— — — — —
Honolulu I 17 — — (12 6) -0 121 18-0
I 177 — — (13 17) (+66) 131 22-1
Mizusawa I 275 7 57 — — — — —
Osaka 1 275 8 58 [} 16 3 4 1 221 27-0
1 275 8 57 — 1 — — — N13.4
Toronto 1 67 512 —239 16 42 415 28-1 326
11 67 9 59 +48 20 12 4225 290 317
Ottawa I 63 iy 22 — 5 il1l6 40 + 1 €253 —
1 63 i9 24 + 7 116 45 4 6 e 25-4 —
Ithaca I 66 - — el6 28 —-29 255 —
Washington J 70 c9 18 —23 17 37 +12 e300 —
I 70 cl10 0 119 ¢ 17 34 + 9 e300 —
Cheltenham,
.S, 1 70 24 29 ? — — 30-4 345
Zi-ka-wei 1 282 10 8 0 18 18 + 2 — —
It 282 e10 13 + 5 — — — —
Pulkovo I 355 110 53 — 1 19 39 -5 26-0 38-0
I 355 110 57 + 3 119 35 -9 303 38-2
Dyce 1 3 ell 6 + 4 "0 6 + 9 — 39-8
Edinburgh X 14 16 45 ? — — 41-8
hig 14 17 47 ? — — 41-8
Eskdalemuir 1 693 14 11 14 + 1 20 19 + 1 34-0 36-1
11 693 14 11 18 + 5 20 20 + 2 334 —
Stonyhurst I 709 14 16 12 ? i29 ¢ — — 46-0
Kew i 733 14 31 0 L —_ — (31-0) 460

Continned on next page.
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A Az P. 0 -C S, 0 ~C. L. M.
A o m. s. m. s. R m. m.
De Bilt T 736 10 11 41 + 1 21 11 + 2 — 435
i 73-6 10 11 43 + 3 21 9 0 — 43
Uccle I 747 11 ell 47 0 e2119 -3 — —
I 747 11 i11 50 -+ 3 e21 17 -5 —
Paris I 765 12 el2 4+ 4 e2l 42 -1 423 49-3
Lemberg I 766 359 e22 0 18 (e22 0) — — —
Graz i 793 3 12 17 — - — — —
Zagreb 1 806 3 13 30 +67 22 30 ? — —
I 806 3 el12 22 — 1 e22 22 ~ 8 — -—
Monecalieri I 808 9 el 25 + 1 22 32 —~ 1 358 52-4
o 80-8 9 el2 20 — 4 22 39 + 6 422 —
Barcelona I 836 14 12 38 - 2 — — 384 484
Tortosa T 839 16 12 39 - 2 23 6 ~ 1 36-1 533
i 839 16 12 42 + 1 23 2 — 5 417 54-6
2ocea di Papa 1 844 6 12 39 - 5 23 5 -7 532 —
I 844 6 12 41 -3 23 1 —11 — —
Monte Cassino 1 847 5 11 43 —_— — —_— — —
3 I 847 I 12 45 — — — — —
San Fernando 1 87:0 22 22 ¢ 73 —_ — 455 63-0
i 870 22 39 47 L — — 398y —
Algiers I 884 14 (13 4 -3 23 44 —12 43-0 51-0
1 884 14 — —  ©23 43 ~13 - 50-3
Bombay 1 950 312 — — 23 38 — 93 — 61-2
Helwan T 960 351 7T 0 191 — — — —
o 960 351 41 17 ? — — — —
Colombo ¥ 1021 300 57 0 2L — — (67:0) 640
La Paz 1 1037 99 EYARRI] 7L — — (47-0)  61-3

Cheltenham is taken an 1h. wrong, J’N = +2%m 38s., LN = +30-6m., MN
= -357m. Mauritius (A fl.i(i M ==1h. 19m EWM =4h.29m,
Honolulu records & as I for both quakea Osaka rrlvm T M +29-0m.
Ottawa records a s of L’s for both quakes and gives ThL, T, as
3h.19m.12s., 22h.32 5. Washington gives 1 eZ = +9m.57s., el =

7

+—30-9m., Pulkovu gives T 1= +19m.: 11 PR, =
+i3nun 275 Ra 4 16s. Lbhdalr'mulr gives 1 \Rx = -} Zﬁm.lﬁs.
De Bllt 1 (/bR, =+ 231m.! MN = --407m Fpl(’entrc 53°1IN. 157°4W.,

7 e(S1t)
22h.32m.59
M

+26m. ‘)b .+ MN
Uccle 1 8

3-2m. Epicentre .)4 ONL
2 -26m.0s.  Paris

m.5 731, /dgreh II iPW — +12m.358., i
+12m.4%s., 22m.39s., ISE = +22m.42s. Moncalieri 1 ’\IN =
+50-8m. Alnwl‘s I the P is given as +3m.4s.

July 256d. Records also at 0bh. (Mauritiug, Monte Cassino, 2), 3h. (San Fer-
nando, 2), Th. (Pulkovo, Mizusawa, Osaka, Zi-ka-wei, and De Bilt),
10h. (Brekcley and Lick), f4h. (La Paz and Manila), 16h. (L.a Paz),
22h. (Zagreb), 23h. (Helwan and Rocea di Papa).

July 26d. Records at 1h. (Uccle), 2h. (Rio de Janciro), 3h. (Uecle), 8h. (Lick,
Berkeley, and Bareclona), 10h. (Lick and Edinburgh), 14h. (Zagreb and
La Paz), 18h. (De Bilt), 23h. (La Paz), 23h. (La Paz).
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1917. July 27d. th. im. 9s. Epicentre 19°-0N. 68°-0W.

1917. July 27d. 2h. 51m. 40s. Epicentre 31°-0S. 72°-0W.
A=+354, B= 877, C=+-326; D=-—-027, E=—375;

G=+-122, H=—-302, K =—-946, A =+4-265, B=~-815, C=—-515; D=—951, E=—-309;
G =—-159, B =+-490, K= —-857.
Sration and é El Az. p. 0 -C. S. 0 -C. L. M.
Component. = Fay ) P. O~-Ch S. 0—C. 1 M. o ° m. s. s. m. s. 8. . m.
& b Pilar 70 98 132 —14 — — —_ =
I e g La Paz 149 15 i3 34 — 4 16 44 314 90 9-20
v s N s N Port au Prince 485 0 e b6 27 ? — — — 6-35
o . A8 s 8. . M. Cheltenham,
Vieques 3.0, 26 | 107 0 83| +12 - 12 7.8, <. 699 356 11 0 -16 20 14 —11 — 439
Port-au-Prince B.O. 41 1268 i0 0 — 64 — — — — Washington 701 356 eil 6 —12 i20 21 — 6 25-3 —_—
Cheltenham, U.S.| B.O.| 21'2 | 241 5 3 4+ 8 3 51 + 3 11-0 180 haca 733 366 el0 47 —52 20 21 —47 365 —
Washington - 214 | 340 i5 2 {=PR, i8 53 0 c106 12°7 Cape Town 736 120 — — 19 50 ? 46-9 514
Tthaca B.O.| 245 | 345 4 46 —-47 9 12 ~42 11°1 18-9 Toronto 749 354 10 2 ? 21 32 + 7 33-8 563
Toronto M. 264 | 341 5 45 -7 10 27 -3 12°2 200 Ottawa 764 356 i11 43 —14 i21 31 —-11 e 383 —
Ottawa — 27°2 | 348 i5 55| — 5| 110 3¢ —15¢ ¢ 123 28'8 Lick N. 824 322 e¢12 37 -5 e22 49 — 1 —_ —
la Taz Bi. ! 355 | 180 79 -9 12 44 —19 187 232 Berkeley E. 832 322 el2 37 0 e 22 55 — 4 — —
Tueson N. | B.O.p 405 | 298 8 191 +20 — (83) 262 N. 832 322 el2 41 + 4 e 22 45 —14 — 43-0
| — — | = 7174 42 — — (7°3) 332 San Fernando 91-3 47 22 50 ? — 5286 603
Azores M. 412 | 54 6 39 ? — — — 417 Algiers 976 51 ¢13 21 —37 e 23 53 —-99 40-3 573
Lick B — 49-9 | 303 9 207 +14 18 21 {- 3 353 Honolulu . - — — 457 504
N — — |- 9 141 -8 18 19 4+ 1 24-3 303 Tortosa 24 42 —56 446 630
Berkeley - 505 | 304 e9 151 + 5 16 29 + 4 — 35'8 Barcelona — — 434 575
Pilar M. 50-9 | 175 e9 21 {9 — — — — Melbourne f— —_— — 53-8
Rio Tinto M. 561 57 ~0 9 ? — — — 188 Bidston 25 24 —63 j— —
San Fernando 56'4 | 58 11 51 ? - 183 318 ‘West Bromwich 25 40 —48 —
FEskdalemuir G. 602 | 38 10 21 + 8 18 34 + 8 28:8 313 Riverview e 27 26 +58 e50:7T 533
Edinburgh M. 803 36 10 11 -3 — 308 Paris 25 49 —4 473  58-3
Stonyhurst M. 604 38| 110 3 —12! i17 51 —37 287 345 Rskdalemuir (25 5'3) (—38) 40:8  49-5
Shide - 808 | 42 10 25| +7 18 43 +10 29'8 Monealieri 25 50 347 642
Dyee Ma. 611 341 e10 38 218 18 48 | +11 221 338 Dyce 26 17 555 62-3
Kew M. el4 g 4 9 51| -30 — 1 - — 438 Rocea di Papa —_ — e510 616
& — 1 629 52 10 35 + 4 18 55 -5 260 452 e Bilt 38 25 57 —62 50-3 599
i — 31| 44| 10 41| 48| 119 11 8| 238 | 308 Monte Cassino  107-0 52 18 18 1D — [
g .M. 639 58 | 10 40 -+ 3 1% 19 -7 268 | 358 Mauritius B, 1098 130 24 38 — — — 537
e Bxlt L. e 64-8 40 10 54 410 19 34 11 298 345 ~ 10948 130 25 8 2 I _ — 547
Monealieri S, 86°7 48 i1t 7 +11 119 59 +13 281 425 Zagreb o 110-4 48 — - e 28 19 —73 563 663
Rocea di Papa | Ag. 70071 51, 11 26| + 5120 35 | 4 1| ¢290 - Athens 1127 33 el8 671 =PR, e28 27 +35 — 643
Monte Cassino — 716 | 51 11 37| +10 — - — Pulkovo 1994 36 e18 44 | _1“1 - * 50-3 694
Zagreh W, | 724 | 471 ell 39| + 7| el 42 | 447 358 - Batavia 1128 179 e 17 20 —2 — — 683 724
Pulkovo G. ‘ 777 31 i12 8 + 37122 2 + 5 338 41'6 Colombo 144-3 127 o . 68 20 I3 781 83-0
Athens — 79'8 55 12 25 + 741122 25 44| 365 = kodaikanal 144-9 120 —_ — — 139‘2 80-9
Honolulu — ‘ 832 | 290 12 450 4+ 81 23 9 410 401 48'5 Bombay . 1460 10: _ — _ — =7 789
Helwan M. 884 59 13 51 1-44 — — — — Mizusawa E. 151-9 296 20 1 T+ 2] . — —
Cape Town B | M. ‘ 97'7 | 123 24 27| =8 (24 27y | —68 — — Osaka 1567 2%: 20 51 [ +471 —ﬁ..O
Mowsawa w0 O | 4198 ¥ | 10 21 =Py — - — — (palks Ber 5% s ol - - -
O, | 1218 [337| 21 20| PR — — — 878 T e 168.5 574 991 33 L g,] - - - =
Ziik-w | 1290 | 350 | c22 50 | PRy? — — - — H-Kanwel OB S €3 L+89) “‘ - - =
Kodatkanal —w | M. | 1351 ) 52 23 27| PRy? — - 82:2 919 Cheltenham gives PE = +10m.58s.(—18s.), SE = +20m.12s.(—13s.) Ottawa
(S:?l"ml}‘) k. Qll ‘ H{Z):g Zgé ]33 2% *El %i %é =3 1%3 1,1,1%,9 rccords a series of L°s and gives T,--2h.51m.33s. (Lick g)ives T, =
‘Pyvine ol M o | s N a6 +} 35 : o 72}; 2h.52m.4s.  Berkeley gives ePV = +1 T 30s., T, —=2h.51m.43s., Algiers
\\11}91‘ - 1453 | 345 e T 33 |15 e % 36 A 934A3 358 S? is recorded as e(P) S is given as - 29m.dds. Riverview gives e =
gﬁt‘}‘j‘ | 1662 | 22 e 5 51 [ S ] s +33m.8s. = 51{1(—105) Paris gives MN = +54-3m. Kskdalemuir gives
atavia - € ? - - - - l’I{l =+27md3s, 8-=+32m. on. =3Ry, SR;=+36m.35s.7 Moncalieri
: Dycn give another e = +24m.45s. De Bilt gives ¢(PR,)

Vieques gives LA = +1-3m. Cheltenham MN = +17-7Tm. Ithaca gives
MN = +12 7m., =15-5m. Yort-au-Prince records another quake A)zwreb rives o = +17m 50s.
45m. later. W ‘hmf'tnn gives MN = +16m. 43\ 7 = +-5m.6s., SZ= Pulkove gives 1=+ 2010,
+9m.7s., elZ = +11-2m. Ottawa gives ePN = L am.53 LE= 4—14~8m., gives another M at -+22m.2
MN = +31-0m., T, =1h.1m.16s, La Daz PR, = +8m.443, S recorded as MN = +79-Im.
iP, SRy = +15m.175. Tucson I’N and PE recorded as L. lick gives T,
as 1h.1m.28s. Berkeley ¢SV = +16m.40s., MN = 4-30-Tm., MV = +34-7m.,

,=1h.1m.19s. DParis gives SR, 20m.33s. De Bilt MN
T,=1h.1m.24s. Epicentre 19”3N., 637-LW. Moucalie:

-+39-8m. Zagreb 1 +11m.458., i = +11m.51s., cSW
1K = +22m.2s., 1 22m !7s Pulkovo PRy = +15m 19s., PR,=
+16m.41s., PS +22m.49s., 8RR, = +26m.578., MN = +40-9m., M' =
+41-6m. Mizusawa gives PN = —20m.51s. Osaka gives MN .
Riverview gives PR;= +24m.38s., eS=+33m.41s., SRp= +41m. 333 .y
SR = +42m.33s. Manila MN = +36-Tm.

The single Manila record of [Pl suggests a rather deep focus, and other
residuals are compatible with this view ; but the evidence is scarcely suffi-
cient to warrant the refinement.

61.), \*(bR Yd = +33m.158.( —47s.), MV = +51-0m.
je= '1811_1 54 PR, {(—308.), eK = +28m.22s.
o, MN = 458-3m., MZ7=+469-5m. Batavia
Mizusawa gives PN = +19m.48s. Osaka
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1917. July 27d. 16h. 15m. 15s. Epicentre 16°0N. 64°-0W.
(as on 1914 Oct. 8).

A=+4-421, B=—-864, C= +-276; D=—899, B=—438;

G = 4121, H = —248, K = —961.
A Az, P, 0 ~-C. 3. o0-C. I.. M.
A o m. s. ER m. s. 8. m.. .
Vieques E. 25 328 049 410 123 14 -6 22
Port au Prince 8:3 288 e3d 27 +81 4 33 +43 4-2 58
‘Washington B. 256 336 4 58 —46 8 58 —178 10-0 —
N, 256 336 4 56 —48 8 54 —80 9-7 —
Tthaeca 284 340 ec9 14 ? — — 11-1 —
Toronto 30-5 338 5 9 —84 10 45 58 13-2 136
Ottawa 31-0 344 5 9 —8% 10 29 —82 el28 —
La Paz 32-8 187 712 +17 12 38 17 22-2 235
San Fernando 548 56 15 45 23 (15 45) —94 40-8 428
Berkeley 564 305 e24 35 L — — (24£-6) —
Victoria, 57-9 313 — 27 33 ? 33-2 389
Tortosa 605 52 10 28 +12 — 26-2 422
Stonyhurst 605 37 3 =27 290 348
Edinburgh 60-6 34 18 30 =8 (18 30) — 1 — 315
Kew 61-2 40 — — — — 43-3
Barcelona 61-7 52 8 L — — (28-2) —
Paris E. 626 43 e10 58 +29 e19 9 413 29°8 —
N. 626 43 e11 27 +58 el19 16 +20 368 —
Uccle 64-1 41 el0 45 + 6 e19 21 + 7 307 —
De Bilt B, 647 39 10 50 + 7 19 28 -+ 7 308 345
N, 64-7 39 — — 19 31 +10 — 43-4
Rocca di Papa 69-6 51 e1119 + 4 — — — 11-6
Zagreb 717 46 11 37 + 9 21 1 +15 358 —
Pulkovo 783 31 el2 5 — 4 e21 52 -~12 347 412
Helwan 86-6 60 21 45 ? — — — —

Vieques PN = +0m.478.,, MN =1-9m. Eskdalemu'x)‘ give only 16h.34m. to

17h.30m.0s. Port au Prince gives P= +3m.2%s., S=-4m.15s.,
-+4-4m, Washington VP = 4+5m.2s., VS = +9m.4s., VeL = +11-1m.,
VL = +14-8m. Ottawa gives T, =16h.13m.40s. Edinburgh is assumed
to be 1h. wrong. De Bilt gives MN = +43-4m. Epicentre 16°-0N. 63°-TW,
T, =16h.15m.28s. Zagreb gives eSW = +20m.52s., T,=16h.15m.36s.
Pulkovo iP = +12m.8s., iS = +21m.57s., SR; = +26m.45s., MN = +41-2m.,
MZ = +41-8m. . Epicentre 16°-0N. 62°-0W,

I

July 27d. 23h. 36m. 10s. At 7°:08. 140°0E.

= —760, B=+638, C=—-122 ; D=+-643, E=+'766 ;
G=+4-093, H=—078, K= —-943.

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

o ° m. s. s. m. m.
Manila 28-7 319 1118 + 6 145 192
Riverview 28-7 160 ell 8 — 4 el37 190
Sydney 28-8 161 — — 16-7 189
Batavia 32-9 270 — — — —
Taihoku 36-7 331 13 8 —14 17-5 209
Osaka, 419 354 — — — 21-8
Zi-ka-wei 42-1 336 — — — —
Mizusawa 461 2 — —_ — —
Honolulu 671 63 — — 284  33-8
Pulkovo 1059 331 25 40 —T1 47-8  63-6
De Bilt E. 1217 329 — — 608  72-1
Tortosa 1306 320 — — 578 789
La Paz 1436 130 — — — —

Manila gives MN = +19-1m. Riverview MN =420-Tm. Osaka MN =
+30'Im. Pulkovo gives PR,;=+18m.22s. (—30s.), PS=427Tm.29s.,
SR, = +32m.328, (—82s.), MN=+59-5m., ] = +63-7m. Epicentre
1°0N. 143°-0E. De Bilt rccords ek = +36m.54s, =SR; (—16s.), eLN =
+57-8m., MN = +71-1m.

July 27d.  Records also at 0h. (Marseilles and Eskdalemuir), 1h. (Port au_Prince),
2h. (Cipolletti, Marseilles, Melbourne, and Manila), 3h. (Algiers, Victoria,
Stonyhurst, and Kew), 4h. (Helwan), 5h. (Port au Prince (2)), 6h.
(Port au Prince and Mizusawa), T7h. (Port au Prince and Pulkovo),
8h. (De Bilt), 10h. (Port au Prince), 11h. (Port au Prince and La Paz),
12h. (Manila), 14h. (Helwan and Pulkove), 15h. (Rocca di Papa), 20h.
(Port au Prince), 21h. (La Paz, ¥skdalemuir, and De Bilt (2) ), 22h.
(Rocca di Papa (2), Helwan, and Adelaide).
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July 28d.  Records at 1h. (Pulkovo, Berkeley, Ottawa, and Toronto), 4h. (Rocea
di Papa), 5h. (Port an Prince), 6h. (Algiers), 7h. (Pulkovo), 17h. (Rocca
di Papa), 20h. (Batavia), 22h. (San Fernando), 23h. (Zagrel).

1917, July 29d. Th. 57m. 0s. (1) |
14h. 32m. 15s. ()}
A=—011, B=+444, O=+-656;  D=+-588 E=-+809;

Epicentre 41°-0N. 144°-0K.

G=—:531, H=+386, K= —-755.

5 2 ‘ ‘
Station and e 5 ‘ i |
Componeiit. £ A 3 ! P 0= S, fo-C., L. AL
2 2| ; o

. o M. S, S, M. S ER M. M.

Mizusawa 1|0 2° | 230 G 51 + 6 14 -
| O 29 1230 0 47 + 2 — — 13 —

Nagoya 1| — 80 | 226 2 19| +18: — — — —
| — 80 | 228 1 54 -7 — — —

Osaka 1|0 92 1 230 2 56| 437 — — 50 N 58
m| 0 92 1230 2 23] + 4 — — 49 56

Zi-ka-wel | — 20°8 | 249 e4 B5) + 7 — — — —
m| — 20°8 | 249 4 41 -7 8 36 Q 97 12°5

Taibokn 17 246 | 236 5 36 B 9 50 - 5 13-4 14-9
Manila 1 - 331 | 22 e7 1 L4 13 45 P8R, 19-9 21°2
Calcutta | O.E.| 499 | 266 9 33 L27 i6 33 +15 308 —
Honolulu It 523 94 9 57 --35 17 27 +39 25-1 431
Batavia m| — 582 | 226 10 2 +2 — — — 179
Victoria TE| — | 622 | 43| 19 15| 28 | (19 15) | (-24)° 335 387
Bombay m| — 638 | 273 —— — — -— — 409
Pulkovo 1| G 656 | 330 10 50 +1 19 32 0 350 37'6
1| G. 656 | 330 | e 10 47 - 21119 33 + 1 317 421

Kodaikanal 11 | M. 657 | 262 20 3 78 {20 3y | (430} 410 42-9
Colomho 1 | M. 861 | 258 21 15 ? 28 45 ? 407 448
Berkeley Im| — 687 58 — — «29 20 ? — —
Syduey 11| M. 751 | 174 21 15 =8 (21 15) —12 — -
Dyce I | Ma. 778 | 342 12 58 -+50 22 8 + 8 — 463
11 ~. | Ma. 778 | 342 | e 12 16 +10 22 28 28 316? 464

Melhourne 1| M. 78-7 | 180 22 15 3 — — — 602
Edinburgh M 792 | 342 12 15| + 1 — — — —
Eskdalemuir 11 . G 798 | 342 12 18 -1y 22 22 41 387 47'6
De Bilt b — 803 | 336 -— — 22 40 +13 . e430 483
. — 80-3 | 338 12 24 3 ‘ 22 26 — 11 378 482

Stonyhurst I M. 809 1341 313 9| 445 j22 57 +23 E 50-3
Uccle I — 817 {336 el2 24 - e22 39 - 4 337 467

Zagreb 11 W 821 | 326 el2 25 -6 122 37 ~10 44-8 -
Kew 1| M 82'5 | 339 — — - — — 520
TI o M. 825 | 339 22 45 v -— — — 522

Shide m| — 834 | 339 22 58 =8 (22 58) | (— 3 40-0 49°5
Paris | — 84:0 | 336 12 40 -2 ‘ 23 3 -5 487 477
Athens JI| - 842 | 318 — - — — 462 -
Moncalieri I 856 ;331 , il2 47 — 4] 23 17 -9 337 565
Helwan 1] M. 857 | 307 56 0 — | — — i —
1| M. 857 | 307 12 21 -31 — — — 1 55§

Monte Cassino 1v | - | 860 |85 12 S2| - 1| — | — — 507
Rocea di Papa 11 | Ag. | 863 [ 328 ] ¢ 12 45 -10 \ e23 11 1 —22; e375 501
Ottawa i - ‘ 866 27 1 e23 21 =5 023 213 | (—18)] €392 —
Toronto 1o M. | 888 30 23 3¢ =8 23 39) | ( 0 495 | 563
Barcelona it B 907 | 332 e16 45 | ?PR, | — N ‘ ed4l 52-4
"Tortosa 11 - 91-8 | 333 13 19 — 7] 23 8 ° -43 436 ‘ 556
Washington 11 018 | 31| ez 3| R Y A
Algiers It 946 | 530 | e 168 57 — | — . 438 598
Rio Tinto s 968 | 337 27 45 — P— — | 687
San Fernando 11 97°9 | 336 17 45 24 15 | —80 537 ‘ 587
Mauritius 11 5. | M. 1002 | 252 25 51 (25 51) I (- 7 — ‘ -
I r | M. 1002 | 252 | 26 21 (26 21 | (-+23) — 572
LaPaz I | Bi. 1432 58 19 43 — — ‘ 897 . 715

o |
For Notes see mext page.
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NoTES To JULY 29d. th. 57m. 0s. (1) and 14h. 32m. 15s. (iD). A Az P 0 ~C, g 0—c L M
Osaka 11 gives MN = +5-41n. Manila 11 MN = +4-22-7m. Victoria 11 gives o m. 3. 8. m. 8. 8. m. m.
8= +26m.33s. Pulkovo I1I records 1]’ = +10m olq PR, = +13m.11s. Uccle | 121-2 331 el9 15 — 28 432 —16 49-9  73-
(—39s.), PR,=-15m.9s. 395, BRy=-+ 2.Sm 158, Rocea di Papa 1214 319 e19 9 — e 28 51 -9 427 72
(—57s.), Ypicentre 37° ()\I i i IS{tonyhursL %%g ;gl 13(1) 511 PR, - — — gg
4 15m.21s. (4175 ), SRy ew 2-9 3 21 5 -— — — - 3-
: Moncalieri 122-9 321 15 49 - 28 62 - 5. 3.
N 2. i . A.wwb T 11>\\ P;rl'lisa ert 123-4 330 i 28 57 PR71 i2g 39 —%?1 233 g;
e o e oo 41 Toront I R O Bt T 1
1 apa 11 gives il 0s,, MM Ottawa II gives iPE = + ‘Toronto 24 19 & — 31 30 +128 435 :
+923m.32s,, 8= +30m. 185 s 251{,, and_a series of L's. Toronto II gives Marseilles 1252 324 21 21 PR, | = o0 319 19
another at +19m.39s., S = 4+ 36221s. Washington II gives }1)1\1 8%:(‘}‘,;& %g?g g; 20 40 — 13256 +206 596 65
J 4 J — 'A . . 4 v es . — 3 in — — —_ —_ -6 —
San Fernando 11 MN = +61 Tm. La Paz U gives another Baroolona 1282 323 ezl 4 PR, 199 39 9 o398 61
- - e — ] Washington 1. 1285 40 e19 54 —_ 23 — e 329 _—
Cheltenh: N. 1285 40 e19 36 — 235 2 —_ — —
July 29d. 6h. 9m. 0s. At 22°0N. T6°0W. D e, ES 40 2as PRO mw —  — L
— .99 — 375 . - . _ _.949 . N. 128 F i F — — 3-
A=, B“ 900, Co= 4375 D= 910, B=—r2dl Cipolletti 1289 148 o19 13 ) - — _ -
= +-091, U =—-363, K= —927 Tortosa 1296 324 el? 16 [— 2] o - 58-9 8:1
A dn P 0-C s 00 L M Ao L gl epl -0 mo = =&
o > m. s, 28 m. 8. 5. m. m. San Fernando  136-4 324 22 48 PR, 39 54 — 724 89
Port au Prince 49 134 e¢1 17 —1 2 4 —10 2:3 2:5 Pilar 136-7 145 e23 0 — — —_ — —
Viegues ®. 107 110 150 —50 — — 2-1 2-4 La Paz 143-1 123 120 6 [+21] 30 7 —175 62-5 71
La Paz 39-3 168 810 +21 ‘16 7 =8SR; 233 285 Rio de Janerio 1533 166 e 20 42 {+42] — — 829 -
De Bilt oG - T 2 3 Als ogmh s Manila jreoords M= 1132m. Rivarview giyos (b +6mdsa, PR =t
2 m.55s s., 1S=+11m.53s =21h.52m.17s. _Epicentre
. - - 4°-08. am\,m i8S = 4+ 8m.37s. *PR Epicentre 4°-58, 140°-8E.
Vieques gives PN = +1m.52s., LN = +2:0m., MN =+ 2-2m. Ty =21h.52m. 125, Osaka gives MN = +18- S;n Zi-ka-wel gives LE =+
i7 }{m LNMI\+ 17+.4‘x3 7 l\LLllll)‘lllllHS gives LdI\ l)w;{i() 5m18 M%\é +k-)1(: 711_‘1F
. ick gives 50-7m ulkovo records i = +18m.38s., PS=
1917, July 29d. 2th. 52m. 65. Epicentre 3°-0S. 143°-5E. FT.505., Sy = - 39m, 185, STa o +37m.0s, Epicentre 045, 140°55.
Athens glvcs i=4+30m.31s., e= +£33m.46s. rives eW = 4 19m.10s.,
(See July 30 & 31). X =t 20 175, =Py 11 2 25m.d0s., W o ~ Shinsts. Dyce  gives
}SU: +?"37m.103. +]‘;7e Bli%}t ucolgd%“l’\l{ -é—Zle)xxl 3(’51, 6= g—‘zfgnblbos.l,4§ :5]1-
— 803, B=+-394, C = ~—-052 : D= +-595, 1= - . m.23s., m = +37m.108. =Sk, MN ni.  lpicentre
A 03 GJ_r :_0’42(/ o 40_3.0"»1 K = _—.nggo, = -+-804 ; Eskdalemuir gives P13 = +19nlr1 5 PR = +22m.37s.  Uecle gives MN =
- 4 - oLy - . - 63-2m., MZ=473nm.3s., eP;=+ 0. 12s. =PR,, ¢,= +36m.48s. =SR..
Az P. g, M. Monealieri MN = +74-0m, Paris iy = 4-37m.39s. =SR,. Toronto gives
" m. s . 8 m. Pp= +23m.18s., i=+58m.0s. Ottawa gives Epicentre as 1°:08. 143°-15E,
Manil . 309 N {,' 9 11' 34 144'0 T, 1h.52m.5 Barcelona  gives S7T= +38m. 47s SRy \Na.bhmgton
R?Vf“ a, 7 Tew ‘“(’ 41 i1 51 : el? = +24m.12s. Algiers gives i=+21m.32s. n Fernando MN
Hiverview T € é BH 1 I i 157 86:9m. Tucson records KL —22h.1lm.15s., EM —22h.57m.54s., MN
Nhduie 3188 6 36 11 36 17-2 #3h.5m. 25z
Melbourne 8178 7 94 12 54 30.9 _The above solution to a casual inspection seems to satisty the usual con-
Taijhokt .9 824 715 12 40 19-4 ditions, the residuals being fairly small. But on closer serutiny the adopted
Batavia 7 284 i7T 9 — . value of1 T, is not satisfactory. The following stations show the correction
Osaka -4 350 7 47 13 38 17-2 required i— 3
Nagoya -6 351 6 47 — — 5—pP Pg Py Pe—Pg
Zi-ka-wel ‘1 330 751 18 54 18-8 Riverview - 9 —11 — 3 — 8
Mizusawa 2-2 53{)7 8 I§ 14 §1§ — Sydney —19 —24 — 5 —19
2 357 3 12 14 25 — Melbourne —11 —14 +13 -—27
Calcutta 5 298 10 5% (18 54) 195 Osaka —12 —15 + 6 —21
Honolulu 322 64 11 48 20 6 36-9 Zi-ka-wei -9 —11 —~ & - 6
Kodaikanal 371 282 103 (19 18) 535 Mizusawa - 8 —10 + 3 13
%\'ﬂ[ombgy Sllg gf)(} 1:’;) 2'47 “—12 566 Mauritius —-12 —15 + 7 —22
lauritins i 82 254 23 1 46-1 The correction indicated is —17s., which means that T, should be altered
chﬁ‘f{?’v % ‘%% o %é 2)‘7’ o ii 'ig é%? to 21h.52m.23s. It we make this alteration the hypocentric stations will
1 ]ecrki ey 7 ‘5; 51 aa (34 33 Da S ghow an crror of [ —13)s. instead of (+4)s., indicating a focal depth 0-017
Pulkovo A 331 11 19 126 6 5 below tthe 11otrm&k V\t’}e can now proceed to correct the position of the
s p epicentre on two hypotheses—
Helwan 301 14 30 19 0 ? —_ 229
Tembors 323 1d 2 T (4 That tho foal depth 1s normal,
Athens 311 el9 [ 3¢ —3¢ — _— at it is 0- elow normal,
Vienna 324 e 19 6 " - — as shown by the hypocentric stations. Collecting the observations in
Jape Town 229 21 0 28 6 -17 61-6 693 different azimuths, and assuming a correction of 1 minute to the times
e i B H 128 5 —25 619 059 at Honolulu and Nag
Lagre 32 2 15 2 : — 25 . 5 N .
Tiyce 310 e 20 45 30 35 4110 50-9 748 . No. Corrections to A Residuals
D4 Bilt 530 L 31 ebs 32 31 509 Gss Aztmuth - Stations @ ®) @A) (B
Edinburgh 339 19 — — — —_— ° o ° °
Monte Cassino  120-8 318 19 53 — — —— 64 1 +0-3 2 5 —2:8 +14
Eskdalemuir 1212 339 15 37 27 36 —82 519 578 176 4 —19 —07 13 —03
) 257 2 —2:7 —11 +0-4 0-0
Continued on next page. 337 6 —-17 —0-2 -~12 =03
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Tn solving the equations for correction x sin Az. 4y cos Az. to position of
epicentre, the first was omitted, since it depends on the single station (Hono-
lulu) and a correction of 1min. has been applied.

The solutions were—
TRevised position

X v of Epicentre
(A) +3-0 +0-8 3~8S 140'5
(B) +1:0 +05 358 1425

The residuals are clearly smaller when we corrcct for focal depth: and as
the correction is deduced independently from the hypocentric stations, it
seexns to Le justified by this result.

July 29d. Records alzo at Oh. (De Bilt, Osaka, and Mizusawa), 1h. (Zagreb),
2h. (lskdalenuir), 3h. (Mizusawa and PPort au Prmce), 4h. (Mizusawa),
7h. (Pulkove), 8h. (Port au Prince), 10h. (La Paz), 12h. (Manila), 14h.
(Mizusawa (2)), 15h. (Mizusawa (2)), 16h. (Athens and Mizusawa),
18h. (La PPaz and Manila), 19h. (Mizusawa}, 22h. (Berkeley and
Taihoku), 23h. (Toronto and Tucson).

July 30d. Oh. (0m.) or carlier. TRio Tinto records P —0h. 19m. 0s,, M —0h. 56m, 0s.

July 30d. Oh. 31m. (15s.). Near Osaka ? But it seems doubtful whether the
following records can belong to the same shock :—

r Li M

m. . m. m.

0 28 1-0 —
117 25 E 31

Manila ed 45 — —
Riverview el4 45 — 1163
Adelaide — — 158
Melbourne — -— 17-7

La Paz 17 29 — —

Julu 30d. 2h. (sm.). Riverview gives P = +5m.12s., M = +10m.51s.

July 30d. 2h 32m. (40s.). Calcutta gives NSP = +0m.56s. and EWP = +74s.,
= 4925, and EWS = +134s. Pulkovo el.= +23m.20s.

July 30d. 3h. 0m. (0s.). Rocca di Yapa gives P = +26s.,, M = +51s. Mizusawa
PE = +53m.27s.,, LE =4551m. De Bilt el = —14m,, M=+14-8m.
possibly refer to this or the previous shock.

We now have a series of possible repetitions from the epicentre of
July 29d. 21h., as suggested by De Bilt. But some of them are very
doubtful indeecd.

July 30d. 4h, 21m. (0s.) 2?2 At 3°-08. 143°5E. Riverview P = +7m.12s.,, L=
+133m., M= +16.5m. La Puaz P?=+15m.26s. Pulkove SR,? =
+36-0m. De Bilt L = +57-0m.

July 30d. 8h. 46m. 50s. At 3°08., 143°-5E.? (as on July 29d. 21h.).

A Az, r. 0-C. S, 0 —C. L. M.

N o m. s. s. m. s. s. m. m.
Manila 284 309 ed 10 —62 — — — —
Riverview 31-7 3168 12 28 28 (12 28) +25 el7:9 193
Sydney 31-T 168 9 46 ? —_ —_ 180 197
Adelaide 323 188 14 4 18R, — — — 20-6
Melbourne 36-8 178 10 40 23 (10 40) 161 202 222
Zi-ka-wei 401 330 8 13 +18 — —_— — —
Pulkovo 104-1 331 14 34 + 4 26 27 -7 48-2  53-2
Helwan 110-0 301 50 10 L -— — 560-2) —
De Bilt 1260 332 — — — — 602 627
La Paz 1431 123 20 27 [+42) - — - -

Riverview gives 8% = +15m.58s., MZ = +23-1m., MN = 4-23-2m. Pulkovo
records PR;=+18m.56s., 1 -25m.218., SR; = +33m.40s., SR,= 4
38m.28¢. De Bilt MN = +63-0m. Edmburgh records P as+ 62m.10s.,
M= +97-4m.
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July 30d. 10h. 28m. 0s. At 3°-08. 143°-5E.?

A Az, P. o0 -C. S. 0 —C. L. M.
o 5 m. s. 8. m. s. s. m. m.
Sydney 31-7 168 6 24 —20 —_ — e13-8 145
Riverview 31-7 168 o7 12 +28 — —_ e13-2 139
Melbourne 348 178 €8 48 PR, — — 157 165
La Paz 143-1 123 16 11 ? — — — —

Riverview gives MN = +18-2m.
July 30d. 10h. 36m. 10s. At 3°08. 143°5K.?

A Az, P. 0—-C. S, 0—-C. L. M.
o ° m. S. S. m. §. 8. m. m.
Riverview 31-7 168 e1l8 2 ? — —_— — 19-7
Pulkovo 104-1 331 14 53 +23 26 18 —16 36-8 —
De Bilt 1200 332 — — — 47 b (‘)3'0
La Paz 143-1 123 20 29 [1*44] - -
Riverview gives MN = +21-4m. Pulkovo records PR;= +19m.1()s , 1=

+25m.30s. De Bilt gives MN = +50-51m.

July 30d. 13h. 49m. 50s. At 3°-08. 145°-5E.

It is assumed that this is a repetition from July 29d. 21h., but some of the
residuals throw doubts on the exactness of the repetition.

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

° o m. s ER n. s, 8. m m.

Manila 28-4 309 6 10 - 2 — — —
Riverview J17 168 e6 46 + 2 e 11 28 —35 el16:0 215
Sydney 317 168 (6 46) + 2 6 46 =P 181 212
Adclaide 32:3 188 10 52 — — — 170 183
Meclbourne 348 179 e1l1 16 - 16 10 — 19-2  20-2
Batavia 367 264 el 10 — — — — 9-2
Zi-ka-wel 401 330 c¢8 5 ~+ — - — —
TPulkovo 104-1 331 14 32 + 26 17 —17 47-2 530
De Bilt, E. 1200 332 e22 P — — 602 628
Xdinburgh 12007 339 36 10 — — - —
ew 122:9 334 — — — — 69-2
Paris 1234 330 e32 10 —_ — —_ 63-2 —
San Fernando 136-4 324 48 10 — —_ — -—_ —_
La Paz 1431 123 18 0 +37 —_ — — —

+22-1m., MZ=-+223m. Mclbourne has PR, =
+12m. IUQ 6m.10s. = L2, Pulkovo records PR, = +18m.48s.,
BIR,y = m. 348, Epicentre 3°-03. 135°-0E. De Bilt gives eLN =
+61 2m., MN = +64-2m.

Riverview gives MN
8=

July 30d. 16k, 22m. 30s. At 3°-08, 143°5E.%

A Az . 0 -C. 3. 0 —-C. L. M.

o o m. s. 8. m. s. s. m. m.
Manila 28-4 309 6 40 +48 — — — —
Riverview 317 168 et 46 + 2 ell 58 — 5 el61 199
Sydney 31-7 168 228 IPR, 13 52 1SR, 17-5 183
Adelaide 32-3 188 12 46 18R, — — 17-3 179
Melbourne 34-3 180 12 40 75 (12 40) —12 19-2 201
Batavia 36-7 264 eB 40 . — — — —
Zi-ka-wei 40-1 330 el 47 -9 — — — —
Honolulu 622 64 —_ — — - 327 365
Pulkovo 1041 331 14 10 —20 25 58 —36 16-7 527
De Bilt . 12000 332 20 34 PR, — — 577 622
La Paz 1431 123 i19 57 [-+12] — — — —_

Riverview gives M= -+18-8m., MN = +4+19-2m., MZ = - 23-2m. Pulkovo
gives PRy = +18m.293,, “Rl +32m.52s., SRy = +37m.28s.

July 30d. 16h. 55m. 50s. At 3°-08. 143°-5H.?

A Ax, P. O -C. SN M.

B s M. §. s m. s m.

Clolomhbo 643 279 18 10 s (18 10) —
Victoria 94-4 42 — —_— 257
De Bilt w1200 332 — — — 28-6
Kdinburgh 120-7 339 15 10 —36 — —
1229 334 — — — 50-2

123-4 330 —_ — — —

124-4 37 — — —

Ln PnA 1431 123 20 0 [+13] — 507

De Bilt gives LN = +25-2m., MN — 4+37-3m. Toronto gives snother L =
+39-8m. Eskdalemuir records only 17h. 19%mi. to 17h. 3?2m.0s.



July 304. 21h. 37Tm. (50s.)
about this time, but fuller interpretation is not easy.

Colombo
La Paz
Mizusawa
Riverview
Pulkovo
Edinburgh

The following records may possibly refer to o shock
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1917. July 30d. 23h. 54m. 5s.

A =212,

B=+-849, C= 4485 ;

S,

L.

m. S. m.,

8

Epicentre 29°-0N. 104°-0E.
D= +970, & =+-242;

52 i8-0

44-2

= 691

69-7
113-7

1917. July 31d. 3h. 13m. 10s.

44

July 30d. N Records also at 11h. (Mlzusa,wa), 12h. (Washington), 13h. (Riverview,

Port au PPrince, and La Paz). 14h.

(Iskdalemuir), 15h. (Stonyhurst),
16h. (Mizusawa), 18h. (Riverview),

22h. (Mizusawa).

Epicentre 3°-0S. 143°-5E.?
(as on July 29 and July 80).

There is of course some liability to confusion with the following shock
from another epicentre only 10min. later. Thus Pulkovo records 9 suceces-
sive impulses from i, =3h.27m. 305, to i, =3h.41m.14s., followed by e
and e, and assumes i, and i; to be a P and 2 of the first shock, giving
epicentre 8°-083. 143°1K.: but i; apparently helonqs to the following
shock, and if we take ig as S for the first there is close correspondence
with the I’ and S of July 29d. 21h., with intervals of 29h.21m.5s. and
29h.21m.3s. Adop‘r,in;: then 2911.21:1 .44, as a correction to T, on July
29 we get above T, and the case for the first shiock being a repetition from

that epicentre is as follows :—

- <] [
| £ b3 \
Station and | = = ‘
Component. 5 A ‘ E: P, \ 0O—C. S. o—C., I M.
ESRNE] | |
P | .
| ‘ N N Mos. s i M. S. s | M. ‘ M.
Manila ‘ — 284 | 309 6 2 —10: 11 58 !:SR,? 19:4 20°0
Riverview — | 3171168 e8 50| 4 6 ‘ ell 56 | -7 ¢138 | 192
Sydney M. 31-7 ‘ 168 — 10 44?2 —-79 175 185
Adelaide ‘ . 323 1188 | 11 32 8 | a1 32) | —-41 168 | 180
Melbourne M. 348 | 178 -— — 12 20 —32 19-2 ‘ 2071
Taihoku 35-2 | 324 12 30 78 (12 30) -28 1771 17°5
Bamvm | — 367 | 264 7 36, + 8 — — — 26'8
Osa | 0. 384 ‘ 350 12 8 ?8 1z 8 —36 137 144
o= 386 ; 351 7 17 —28 12 3 —108 ; — —
Y — 401 330 e?7 50 - 6 — — i — —
Mizusawa 0. 42:2 | 357 12 0 — — — —
Honolulu = 82-2 ‘ 84 19 58 8 (19 56) +65 337 372
Colombo M. 64-3 - 279 18 26 ? 19 26 10 26°2 47-0
Bombay ‘ — 728 0 201 19 5 78 (19 5) (—-115) — i 309
Pualkovo G. 104-1 | 331 14 20 -10 26 5 —29 — ‘ —
LEskdalemuir \ G 1212 | 338 | e20 26 | =PR,| 29 50 +52 44-8 -
Toronto M. 1244 37 12 2 ? 20 50 | =PR, 326 328
La Paz ‘ Bi. 1431 [ 123 120 3| [-+18] — — — ’ —
| }
Osaka gives MN = +14:2m. Bombay gives 8= +29m.15s. ESkdalemmr

records PR, = +2.5m 50s.,
Melbourne has SR; = + lam 26s., SR,
The Pulkovo ri
=PR,: i, i, and i, belong to next
+26m.548, (2) i = +283m.ds.(?).

ecords are taken as i, =P, i

SRy = +35m.19s.

Riverview

=4 l(mu 32s.

shoc

Manila MN

Wehavealso i,
i;=+22m.13s. =PR,?; iz=

MN = +22-1m.

4181375,

The last ‘.cwo may belong to ne xt shock

1t is not clear whether the Bombay, Colombo, Eskdalemuir, and Honolulu,
figures refer to this or the followmq shock.

= ++470, X = —875.
< |2 i i !
Station and E ‘ Ef . |
Component, | © A A P 0-C 8 0—C L M.
| 2 =
A |

‘ M. S s. M. S, ‘ 5. M. M.

Calcutta O.E 155 | 2489 3 58 53 | —10 92 —
T'aihoku — 161 - 100 8 22 8 22) : ( 35) 94 154
Osaka Q. 272 70 6 7 16 47 -+ 14-9 167
Nagoya — 28'4 68 4 29 - — —
Bombay B — 301 257 9 37 - — — 202
Kodaikanal B | M. 312 238 11 25 (11 25) | (—-29) 19-3 252
Colombo E. ; M. 318 231 1 37 (11 37y ; (—28) — 283
Mizusawa N | O 321 82 7 20 — L= 11-8 —
Batavia — 353 175 6 50 12 19?  —41 — 203
Pulkovo G 572 325 ed 58 117 56 + 7 289 330
Lemberg B.O.| 6211314 ] e12 37 - — — —
Helwan E | M. 622 © 291 10 13 - — — 415
Athens Ma, 656 . 301 | e10 50 el19 38 + 6 — 464
Zagreh W 684 | 312 | 11 2 i20 9 + 2 — .
Tricst — 699 1 312 — e2l 15 450 . — o
Shide - 768 | 321 12 9 21 48 + 1. — 47-9
Rocea di Papa Ag. 72:1 | 309 | e11 31 - — e 381 548
De Bilt — 726 | 320 — 21 6 + 9 : 3590 408
TUcele 73:6 | 320 | e1l 40 e21 13 + 41 3859 413
Dyce Ma 741 327 — i21 32 +17 1+ 375 47°9
Moncalteri S 741 | 313 11 59 21 57 +42 ¢ 314 461
Eskdatemuir G 755 | 326 | e 12 33 21 38 44 349 42:9
Paris — 75'5 | 318 [ e 11 (52} i2l 36 440 389 469
Stonyhurst AlL 758 | 324§ i2t 19 (121 19) | (—16) — 48'7
Kew M| 759 [ 322 21 85 (@1 55) | (+19)] — 49+4
Melbourne M 770 | 148 — — — — 50'9
Riverview - 771 | 1411 e21 55 @ 50 |+ 5! e383 432
Barcelona — 79:3 | 312 22 16 (22 16) | (+ 1) 402 44-3
Tortosa — | 807 | 812 22 26 (22 28) | (— 5)| 405 44-2
Honolulu — 864 68 22 13 — — 365 591
Sun Fernando — 874 | 311 19 25 — — 479 54-9
Vietoria — 918 29 427 7 51 1 ? 55'9 648
Azores M. 984 | 322 25 55 {25 55) +15 — —
Berkeley — | 100-3 3B 42 5 - - . —
Cape Town . | M, 102-4 { 238 56 19 — — (56°3) 644
Ottawa 1056 | 358 — — e26 23 —25 e 5197 —
"Toronto M. 107-3 3 27 1 =5 27 (=3 471 64-1
Wa%hmgton E | — 112:0 0 19 19| PRy} e26 39 —68 | e56'6 —
Ta Bi. 1656 | 328 20 4] [+ 2] 34 21 — 739 80-2

Osaka gives MN = +la 2m. Mizusawa LT =+11-Tm. DPulkovo gives iP =

+9m.59s., PR, =-+11m.285., SR;= +21m.43s, SR,=+ 25m.37&. Hpi-

centre 29°-3N. 1L5 1K, /a;{r(’b iP = +11m.9s., il 1 =

-+ 20m.20s. l)e Bilt MN = +40-8m. Dyce Ni=+31m.27s., ME = +45-9m.

\Ionoallem MN = +45-Tm. Par IN = +-40-9m. tonvl\urbt gives

8i=+30m

+34m.55s.

Riverview gives
Fernando MN = +56-9m.

= +29m.1s.,

Ottawa give a series of L’s.

MN = --47-0m.

San

Toronto gives S ==
‘Washington eLN = +566m,, LE=+62-0m., LN =466-9m.

The P residuals are fairly satisfactory, and though the S residuals are chiefly
negative they compare closely with those of July 29. The case for repeti-
tion is indeed best oxhibited by a direct comparison of the two sets. What-
ever change in epicentre is nceded seems applicable to both. It has already
been suggested that the focus is at a depth of 0-017 radius below the nounal

and thatl T, requires correction by +17s., and this suggestion also fits the
prcsent, shoclk fairly well.
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1917, July 31d. 3h. 23m. 0s.

A=—354, B=+-612, C=+7

Epicentre 45°-0N. 120°-0E.

07 5 D = +-366, K= +-500;

G =354, H=+-612, K= —-707.

A Az, 1. 0 —C. 8. 0 —C. L. M.
o o m. 8 B, .5 ER m. m.
138 177 308 —15 — 59
167 103 213 ? 39 —
46-9 252 9 15 +29 — 210
Colombo 516 235 8 36 —41 164 372
Pulkovo 522 320 i; 9 26 + 5 7 — 245
yee 67-0 330 el10 57 — 1 3 26-0 —_
Zagreh 67-2 313 el1l0 89 0 b 2 — —
De Bilt 680 323 11 12 + 8 i19 56 — 6 — 47-6
Athens 681 303 ell 9 + 4 e 2015 +12 — 256
Eskdalemuir 68-8 329 e 10 36 —34 20 0 —12 35-0 —
ccle 692 323 e, 10 54 ~18 €20 12 — 4 —
Honolulu 69-5 80 1 6 —68 — — 239 273
ew 70-7 325 20 23 2o o —34 — 20-5
Monte Cassino 71-3 311 11 25 1] — — —
Victoria 715 39 14 48 —38 — — 172 595
Shide 7146 325 11 14 -13 20 30 —15 — —
Rocea di Papa 717 311 e11l 24 — 4 i20 50 + 4 35-9 —
Moncalieri 719 316 11 25 — 4 21 20 +31 313 3449
Barcelona 77-3 317 12 16 +13 21 20 —32 — 347
Tortosa 786 318 12 -1 21 29 —38 328 351
Berkeley B 799 44 11 21 —57 20 14 — —
Algiers 80-5 314 12 16 -~ 6 21 42 —47 — 36-0
Lick 80-9 45 ell 13 —66 — — - 115
Rio Tinto 84-3 320 14 0 ? — —_— — 61-0
Ban Fornando 85-2 319 22 0 ? — — — —
Ottawa 885 11 112 32 ~36 123 30 ~28 42:0  —
Washington . 94-7 13 13 4 —38 22 38 ? e 2837 —
N, 947 13 13 7 —~35 23 7 ? — —
Cape Town 120‘8 251 24 6 ? — — — 360
La Paz 50-7 16 119 7 [—50] —_ — 440 3503
Zi-ka-wei_gives MN = +-6-0m. Pulkovo records also i,= +4-11m.30s. =PR,,

iy=+1

Tm.1s.(?), and 1.‘;*-L18]m11%(7)

o, = +20m.54s. =8R,, e,=

22m.6s. Dyce give PH,, i=+18m.37s, Zagreb
records iP -: <11lm. =+19m.59s. De Bilt gives
('([’R, =+14m.6s., i W= %—l‘nn +31m.5s., MN = -+47-4m.

3h.23m.29s.  Athens gives ePN +11m lzc i=+11m.21s, m=
+ 11m 47s.  Iiskdalemuir gives P +26m.29s,  Ucele

records of

records N

N .53

2('111.2014.

3 PRy, i—-21m g, i
L= +47- Om L= +61 0

+35¢ 0111

July 31d. 6h. 59m. 10s.
A =000, B= 4683, C=4-T
G =000, H=+

Lick MN = +11-6m.

Rocea di Papa
+14-9m., SN =
~11lm.14s., eSN
Ottawa gives i=
=25m.50s., eL.E? = $+31-Tm., eLN? =
m., L= +77-0m

‘&m Berkeley iP>

At 469N, 90°-0F.

30; D= +41-000, E="000;
730, K = —-683

A Az. r. O —C 8. 0 -C. L. M.

N o m. s. 8. m. s, 8. m, m.
Zi-ka-wei 237 112 et 21 + 6 — —_— ~— —_
Pulkovo 36-4 313 i7 28 + 3 13 18 + 2 188 197
Lembery 424 299 e19 § H — —_— — —_
Vienna 477 300 ey 2 +10 el6 8 +18 — —
Graz 48-7 299 — — e 23 44 L @37 —
Zagreb 491 298 c9 2 + 1 16 14 + 7 268 288
Pola 50-8 297 — — — —  e258 —
De Bilt 52-1 309 — — — — e26:8 346
Edinburgh 54-3 316 0 50 ? — —_— — 313
Stonyhurst 551 314 — — — — — 36-8
Rio Tinto 670 300 40 50 ? -— - — 46-8
San Fernando 67-9 300 39 20 ? — — — 41-3
La Paz 1446 322 19 53 [+ 3] —_— — — —

Bombay records Th.14m. to 19m.
epicentre adopted.

July 31d. Records also at 4h. (Port au
and Manila), 9h. (Adelaide, I

Pulkovo gives SR, = +14m.50s., and the

De Bilt gives MN = +31-6m.

Prince), 8h. (Pulkovo, Zi-ka-wei, Sydney,
sa Paz, De Bilt, and ’\Ielbourn(,) 1ih,

(Mizusawa), 12h. (Batavia), 141, (La }’a/) 16h, (Muusawa), 17h. (Monte
Cassino, Roecca di Papa, and Zagreb), 22h. (Mizusawa), 23h. (La Paz).

TABLE
- i T
L8| p s |s-plig! @ s ls-p| &8 S -
RE | see sec. sec. = E’;) sec. see. ] sec A g sfc. see. ssec,P
1 15 28 13§51 ‘ 101 855 1 1565 710
2 31 b5 24 1 52 102 860 | 1575 715
3 47 83 36 | 53 103 | 865 | 1584 719
4 62 110 48 1 54 104 870 | 1593 723
5 77 137 60 ] 55 105 874 | 1602 728
6 92 164 721 56 106 879 | 1612 33
T 106 ] 190 84 1 57 107 | 884 | 1621 | 737
8 121 217 96 1 38 108 888 | 1630 T42
9 36 243 107 § 59 109 893 | 1639 746
10 150 1 269 119 § 60 110 897 | 1648 751
11 164 294 130 § 61 111 902 | 1657 D5
12 179 319 140 § 62 112 907 | 1666 759
13 193 344 1511 63! 113 911 | 1674 763
14 206 368 162 | 64 114 | 916 ; 1682 766
15 219 392 173 ] 65 115 920 | 1690 770
16 232 415 1 183 § 66 116 925 | 1698 773
17 245 438 193 § 67 117 929 | 1706 7
18 257 460 203 § 68 118 934 | 1714 780
19 269 482 213 § 69 119 938 | 1722 784
20 281 503 222 ¥ 70 120 942 | 1729 787
21 293 524 231 § 71 121 947 | 1737 790
22 305 545 | 240 § 72 122 952 | 1744 792
23 317 565 248 1 73 123 957 | 1752 795
24 328 534 256 | 74 124 1 961 | 1759 798
25 338 603 1 265 } 15 125 966 | 1766 800
26 348 622 | 274} 76 126 970 | 1773 803
27 358 641 283} 77 127 974 | 1780 806
28 368 531 201} 78 128 978 | 1787 809
29 378 677 299 1 79 129 983 | 1794 811
30 388 694 306 {1 80 130 | 988 | 1801 813
31 398 711 313 ¢ 81 131 992 | 1807 815
32 407 728 321 ] 82 132 996 | 1814 818
33 416 T44 1 898 | 8¢ 133 | 1001 | 1821 820
34 425 760 335 | 84 134 1005 | 1827 822
35 433 75 342 1 85 135 : 1009 | 1833 824
36 442 790 348 | 86 136 | 1014 | 1840 826
37 450 804 @ 354 | 87 137 1 1018 | 1846 828
38 458 818 360 § 83 138 | 1023 | 1852 829
39 466 832 ¢ 366 ] 89 139 | 1027 | 1858 831
40 475 847 ' 372 1 90 140 | 1031 | 1864 | 833
41 483 861 378 1 91 141 | 1035 | 1869 834
42 491 875 1 384192 142 | 1089 | 1875 836
43 498 888 I 390193 143 | 1043 | 1881 8338
44 506 902 | 396 | 94 144 | 1047 | 1886 839
45 513 915 i 402 | 95 145 10)1 1892 | 841
46 520 928 | 408 | 96 146 1897 842
T 527 941 © 414 | 97 ¢ 147 1059 1902 © 843
48 534 1 954 420198 840 | 1536 148 | 1063 | 1907 844
49 540 966 | 426 1 99 845 | 1546 149 | 1067 | 1912 © 845
50 547 979 | 432 §100| 851 | 15536 150 | 1071 | 1917 ‘ 846
! |
I.W. County Press. 1192722,
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Bulletin for August and September, 1917,

The cases of apparent repetition from the same Epicentre
continue to inerease in number as more attention is paid to the
possibility. The scrutiny of such cases in August, 1917, led to
a rather startling conelusion, announced in the Report to the
British Association (Hull, beptember, 1922). There were on
August 8-10 some 20 shocks near Mizusawa and Osaka, the
examination of which suggested a tendency to recur in a period
of 21 minutes or multiples of it.  Other cases of repetition shoewed
the same periodicity, even when the intervals were considerable.
Thus, on August 7, 9, 10 (2), 14 (2), and 30 there are shocks from
60-0S. 1369-0X. or thereabouts, which show the periodicity : and
on referring back to July, in which shocks from the same ncigh-
bourhood were recorded on July 27-31, the whole series could
be associated with a recurrcnce in multiples of 21-:0015min.
Enquiring further, it was found that the recurrence was not limited
to shocks from the same epicentre, but that earthquakes all over
the earth could be brought under the law, with an empirical
allowance for latitude, which represents a travel of the eflect
from equator symmetrically to both Poles in 21min. The period
is 21-001548min. as at present determined. There arc two large
oscillations of the epoch of maximum (through about half a period
or 10-5min.), one in 6 months with extremes at cquinoxes and
solstices, the other in 2 years with extremes at the March equinox.
A full investigation will be published in due course, but these
results are of suflicient intercst to be mentioned at once. It
seems scarccly possible to avoid the conclusion that the whole
earth is in a state of regular vibration : for all the earthquakes
from 1913-1917 for which epicentres have been assigned fall into
the series.

As regards the details of the following bulletin, it will be seen
that the practice of treating the larger earthquakes somewhat
specially which in the bulleting from January-May threw them
out of regular scquence, has been abandoned from June onwards.
To avoid unnececssary printing when two records arc given from
N. and E. instruments, the K. records arc always given in the
text, any N, records which differ substantially from them being
given in the notes.

1917, AUGUST & SEPTEMBER.

Aug. 1d. 1h. 2m. (308.)7 C(lose to the Lick Observatory, which records eP =
1h.2m.37s., il.M =1h.2m.40s. But this can scarcely account for records
at Riverview e =1h.12m.36s., eL =1h.20m.0s., M =1h.22m.548.  Mel-
Yourne eP =1h.17m.24s., M =1h.24m.18s. Pulkovo e=1h.18m.54s.,
L =1h.50m.0s. La Paz P =1h.20m.42s. Nor can these apply to the
epicentre of August 5d. 16h., which might be suspected.

Aug. 1d. Records also at 2h. (Eskdalemuir), 5h, (Pulkovo and Riverview),
9h. (Roccla)di Papa), 10h. (La Paz), 13h. (Port au Prince), 21h. (Pulkovo)
23h. (Lick).

Aug. 2d. Records at 1h. and Th. (San Fernando), 12h. (Zi-ka-wei and Pulkovo),
13h. (Kainburgh and De Bilt), 15h. (Zagreh), 21h, (Rocca di Papa).

Aug. 3d. 15h. 50m. 1s. Riverview records eP — +5m.10s,, iP = 4-5m.14s.,
i=+5m.19s.,, PR, = +5m.535., iS=+9m.10s., PS = 49m.36s., eL =
+10-7m., MZ = +13:0m., ME = +18-4m., MN = 4-20-5m. These are
probably from 40°-9s., 177°-1E, as on August 5, but there are no other
corresponding records.

Aug. 3d. 18h. 34m. (0s.), Manila and Batavia assign a shock to N, Mindanao,
say 9:5N. 126°-0K., as on 1913 April 26.

A Az. P. 0—-C. 8. 0-C. I. M.
N o m. 8. 8 m. s, ER m.  m.
Manila 3 315 151 1] — — 34 39
Batavia 25-0 232 6 0 +22 — — o —
Pulkovo 84-9 330 112 59 412 22 58 —20 47-0 —

Manila gives also MN = J-4-5m.

Aug. 3d. Records also at 0h. (San Fernando), 4h. (Rocca di Papa), 5h. (Mizu-
sawa), 7Th. (Helwan), 10h. (Manila), 12h. (Pulkovo), 14h. (Port au
Prince), 16h. (Rocca di Papa), 19h. (Manila), 21h. (Kodaikanal), 22h.
(Ithaca), 23h. (8an Fernando).

Aug. 4d. Records ab 3h. (Melbourne and Pulkovo), 10h. (La Paz), 11h. (La Paz),
17h. (Uccle), 18h. (Moncalieri), 21h. (Athons), 23h. (San Fernando),



1917. August 5d. 15h. 50m. 13s.

3

A=—"T55, B=-+-038, C=—655;

Epicentre 40°-9S. 177°1E.
D =+-051, BE=+-999;

G=+-654, H= ~-033, K= ~756.
Station and . ‘ o | . N
Component. st} A Az P, 0-C. S, 0O—( L. M.
[ o R M.os. ER M. 8. 8. M. M.
Riverview -— 217 | 281 e4 584( — 3 i8 58 — 1| el05 147
Sydney B | M. 21°7 1281 4 47 —14 9 23 24 110 126
Melbourne M. 2570 | 264 i5 17 -21 10 11 -~ 8 130 14-8
Adelatde —_ 308 | 268 6 11 —25 11 23 —25 — 19:0
Honolulu — 66°5 25 1 5| 411 19 35 -9 33'5 403
Batavia — 7171 | 278 11 32| + 8 20 40 -1 e 36'8 L 498
Manila — 76:0 | 304 | ell 11| —44 21 33 — 4 396 413
Osaka 0. 848 | 327 12 504 + 3 23 16 -1 321 | x 477
Pilar M. 882 | 132 — i e2% 11 17 — —
Zi-ka-wei — 88'6 | 315} €12 14{ —67 : ¢23 31 —28 — —
Betkelev — 96-2 | 44 — - | e433 .
La Paz Bi. ©6'8 | 119 “ 6| +13 24 33 —51 458 562
Mauritius B | M. 97-0 | 236 24 35 S 24 35 | (—51) — 493
NP M 970 | 236 P . C_ — 49-1
Colombo M. 1001 | 270 49 11 ? 60'8 66'8
Cape Town  © - 102'6 | 198 E —_ — 61-8
Victoria - 1036 | 36 (26 47) | (+18) 51-0 712
Kodaikanal B | M. | 1040 | 271 — 569 646
Bombay E. — 112-9 | 275 j— — — 714
Washington B | -~ 1248 66 - — 64-1 —
N.o| — | 1248 | 66 - — 641 —
Toronto M. 1254 60 31 41 ? 62-2 714
Ithaca B.O.| 1268 62 —— 636 —
Ottawa — | 1285 | 59 31 37 ? 698 -
Helwan M. 1502 | 260 — — — 1159
Pulkovo (¢] 152'2 | 324 32 13 + 8 718 91-5
Dycee Ma 163-7 | 359 34 16 ? 858 97°9
Vienna — | 16456 | 305 - — — 98-8
Edinburgh M. 1650 2 — — — 1085
iraz ' 301 — — — —
Zagreh 5 | 296 6 31 43 — €878 98-8
Eskdalemuir . 2 5 32 21 —34 868 1068
Triest 0 | 297 25 7 |=PR; — — — —
De Bilt 6 | 337 20 18 ! [+ 4] 35 37 —~ 938 1000
Uccle 0 | 336 e, 20 17 | [+ Sj 31 47 —_ — —
Kew i 352 37 47 ? — — — 1058
Shide 1! 353 20 31 |[+16 33 537 | +25 90-0 1J3-3
Moncalieri B 301} i20 24 [[+ § 31 40 ? 46'9 4572
Paris y 336 | e21 41 |[+861 e32 28 —84 51'8 973
Algiers g 23| 20 18![4+ 217 32 27 | —87 468 938
San Fernando — 174'8 | 149 22 17 ? — — 985 99-8
Coimbra — 11757 | 98| e20 57 | [+40] 31 8 — 468 563
Rio Tinto M. 1757 | 137 24 47 ? — — - 53-8
Barcelona — | 1762 | 275 — — — — 998
Tortosa — | 177-8 | 270 20 25 | [+ 8] 31 0 2 475 44-0
Riverview gives iP = +5m.2s., PR; = +5m.41s, (+15s.), PS=-9m.24s.
Eplcentm as adopted and T, as 15h.50mn.1s. Melbourne gives SR, =
+11m.5s8. Adelaide records S as PRI Batavia gives another M at
+21-4m. Manila nr1ves MN = +41-5m. Ottawa gives iPR, = +21m.32s.

(+12s.), eN = +38m.4

L’s and T, =15h.50m. 48 .
Pulkovo records iP
+27m.57s.

Zagreb
PR,.

}%—:52111.145.,
S as +37m.26s.
+101-8m.

(= -—-36s.),
De Bilt

=S8R, (+413s.), eE = +33m 47s.,

also_a scries of

Toronto gives a P = 421m.5s. —PR, (458.)

+20m.59s.,

P8 = +34m.54s.
gives eSNW? = +31m.16s.

MN = +94-6m.

gives eN = +25m.12s.
Uccle gives ¢
Moncalieri MN = +44-2m.

Ithaca eLN = +64-4m.

PR, = +24m.33s.
Epicentre

(=4

+41s
38°-08.

Tiskdalemuir gives eN =

Ry, eN=432m
~21m.28s.

.8s., eE
Shide records
San Fernando MN =

4
Aug. 5d. 18h. 38m. 20s. At 24°-5N. 126°-6E. A = ~-541, B=+'731, C= +-415.
A Az P. O -C. S. 0-C. L. M.
- o m. 8. 8 m. s. . m. m.
Taihokn 46 280 118 +7 — — 2-1 25
Zi-ka-wei 80 330 1 56 —i — — — 53
Manila 11-3 205 ed 45 —4 4 45 —17 77 81
Osaka 12-7 35 315 ~6 — — Gd 45
Mizusawa 19-1 35 4 21 —9 7 50 —14 — —
Tulkovo 720 328 i1l 23 —5 2043 — 7 B36:7 458
De Bilt 87-9 328 —_ — 23 23 —28 427 51-5
Kdinburgh 89-0 334 46 40 R — — 46-7) 572
Tecle 891 320 — 23 40 —24 e 487 —
Moncalieri 91-0 320 23 22 78 (23 22) —62 49-9 —
The azimuths are only rough, Kskdalemuir gives only 19h.25m. to 19h.45m.
Kew gives M= +59-Tm. Monecalieri gives 8 as +32in.20s., probably SR,.
Aung. 5d. 19h. 26m. (50s.). Ncear Apia which gives P == +9s. record for P.

Other records are all from Kurope, about 140° distant

om Apia, and are
probably of [P].

Approximate distances from Apia are as follows:

A iP.] O - C M.

o m. s m.
Pulkovo 125 18 53 —1& —_—
Vicnna 139 19 18 —20 — —
Graz 140 19 38 -1 — —
De Bilt 140 — — 69-2 74-0
Zagreb 141 19 24 —-17 — —
Paris 143 19 32 —13 78-2 —

Eskdalemuir (A THS ) gives simply 20h.32m. to 20h.52m. Pulkovo

gives also i 221, 1% De Bilt gives also LN =67-2m., MN =73 5m.
Zagreb gives also 1= +19m.38s.

Aug. 5d. Records also_at Oh. (De Bilt), 1h. (Helwan), 2h. (Zi-ka-wei), 15h.
(Colombo and Barcelona), 17h. (Coimbra, Mizusawa, and Rocea), 22h.
(Port au Prince).

Aug. 6d. 16h. 8m. 8s. At £0°93, 177°1E. as on Aug. 5d. 15l 50m.

Riverview gives

Aug.

A Az, . 0-—-C. S8, 0-C. L. M.

. m. s, EN m. s 8. m. m.

Riverview 21 (4 281 5 0 -1 9 1 42 11-1 15.0
Sydney 6 28 ? —_ — 9-4 103
Melbourne (6 1()) (+~38) —_ —_— G-3 10-9
Pulkovo 19 44 1151 35 43 — 729 —
De Bilt — — — 89 —
Edinbuegh 91 52 L — —  (91-9H?  —
Monte Cassino 270 100 4 1L — — 100-1? —_

also i=+5m.22¢,, i=49m.419s.

ves Pulkovo gives also PR; =
+23m.388., SR, = +42m.4s.

6d. 23h. 51m. (6s.). TIs this a repetition from the centre near Apia as on
Aug., 5d. 19h. 26m. (508.)?. Taking Apia as the epicentre (13°-8S,
171°-8W.) the approximate distances, ete., arc :

JaN . 0 -C. 8. 0-C. L. M.

. n. s. 8. m. s. 8. nu. m.
Riverview 39 13 54 78 (13 54) +2 187 217
Sydney 39 10 54 ? —_ — 193 20-3
Melbourne 45 — — — —  20-0 21-0
Pulkovo 125 20 24 [478] —_— — 360 —
Edinburgh 138 67 20 L — —  (67-3) —
De Bilt 140 — — — -— 600 64-3
San Fernando 157 38 0 1L —_— —  (38-0) —

Without more definite information as to the precise epicentre we can
secarcely say whether the hypothesis of repetition is justiﬁedA The L
observations suggest that the distance from Australia is about right,
but the Pulkove records suggest that the distance from Pulkovo should
be considerably incrcased. and the abscnee of Apia records tends in the
same direction : 50702, 160°0W. would suit, but seems unlikely.
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Aug, 6d. Records also at 4h. (Rocca di Papa), 10h. (Pulkovo, Edinburgh,
Helwan, and De Bilt), 21h. (Zi-ka-wei).

Aug. 7d. 3h. 49m. 20s. At 40°-1N. 34°-5E. (according to Pulkovo).

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

o m. s Ll m. s s. m. m.
Helwan 106 740 ¢ — — — —
Pulkovo 198 it 40 +1 8 21 + 2 107 154
De Bilt 234+ e¢10 4 1S e 4) +31 — —
Edinburgh 29-2 19 0 ? — - — —

The Pulkeovo epicentre is thus not well supported.

Aug. 7d. 15h. 54m. 8s. At 6°08. 136°-0K., as on Aug. 9d. 23h., 10d. Oh,
and 17h 14d. 8h. and 17h., 21d. 4h ., and 304. 4h ?  Pulkovo gives
9°-0N. 182°-0F., but, this is only 8° from Manila, and will not suit the

Manila rt,ccuds at all.  On the hypothesis that the shock is an anticipa-

tion of that of Aug. 30 we get the following comparison —

A Az, P. 0—-C. S, o-C L. M.

° o s. m. s, ER . .
Manila 25-4 824 — 5 10 156 + 4 135 150
Batavia 29-0 2638 - 3 — — — 119
Riverview 31-2 155 ISR, —_ — — —
Melbourne 328 167 — —_ — 164 323
Zi-ka-wei 397 340 +38 — —_ — —
Pnlkovo 103-1 330 +42 125 58 —27 459 620
Helwan 1057 299 ? — - — —
De Bilt 118-8 328 PR, 28 16 ~24 569 713
Edinburgh 120-5 335 ? — — — 695

Riverview °1vos also ¢ = +16m.58s., +20m.28s., and +20m.44s.; L =27-1m.
MN =32-2m., ME =32-8m. Puikovo gives also PR1 +18mn.48s, (C 8m,34s.),
PRy, = 20m 115 (C =21m.24s.), I’S 27in.ds, (C=2Tm.41s.), SR, 31m.40s. (C=
33m.18s.) IEskdalemuir gives simply 16m.25s. to 17m.30s, De Bilt gives also
eF = +427m.2s.,, m = +31m.29s.,, MN = 4-63-0m.

Aug. 7d. Records also at 2h. (Melbourne), 4h. (Rocca di Papa), Th. (Rlverwew),
1h. (Port an Prince, Edinburgh, Vieques, and De Bilt), 3
(Port au Prince and De Bilt), 14h. (Port au Prince), 16h. and 22h
(Mizusawa), 23h. (San Fernando).

Aug. 8d. 2h. 48m. 508, At 47°-5N. 15°-8E. A=4:650, B=+184, O= +-737.

A P. O -C. S. o ~C.

s m. s. 8. m. s. s.
Graz 0-5 el 6 —2 — —
Vienna 0-8 0 9 -3 — —
Zagreb -7 e 33 - i0 45 - 3
Pola 30 el 28 IR a 28) + 5
De Bilt 83 — — 3 57 +12
Pulkovo 149 T 48 28 (T 48) +78

Zagreb has also ¢ = +38s,, MNE = +0-9m., MNW = +1-0m. De Bilt has
also eN = +4m.12s. (anothcr value for 8 probably)

Aug. 8d. 3h. 41m. 10s. At 39°0N. 27°-0E.? A= -+-692, B= +'353, C=+629.

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

M m. s. 8. m. s. s. m. m.
Athens 2-8 0 43 -1 117 0 15 17
Zagreh 10-6 e?2 32 — 6 — — — €53
Graz 11-6 53 =83 (4 33 —16 — —
De Bilt 20-0 10 26 1L — — — —
Pulkovo 20-9 4 42 ~10 8 43 + 3 9-8 —_

6

as on 1915 April 24, and 1917 July 18.

“x
1 6h. 10m. 53 The Nagoya records, however, are not in

Aug. 8d. 1 s5h. 95m. 0s. 1 Possible repetitions from 35°-0N. 143°-0K.,
h

juss Sh, 15m. 3ds.

b 96 accord, nor is Pulkovo (overlcokcd), which
ivv }Z)R Z%ﬁ,ﬁ I(Z)E ] give for 11 iP = +15m.19s., S=+24m.T7s,,
y g e L= =391m., (A=T70°3, Az, 330)
A Az, P. 0—-C. N 0 -—-C. L.
° o m, S, 8. m, 8. 8. m
Mizusawa 1 4-4 340 2 24 28 (2 24) +23 —
11 44 340 2 5 3 2 5) + 4 —
T 4-4 340 138 +30 2 32) +31 —
v 44 340 1 44 +38 — —_— —
Nagoya It 50 283 (1] -1 _— —_— —
311 5-0 283 0 -1 - —_ ——n
Osaka 1 6-2 270 128 -1 —_ 2-8
i1 6-2 270 1 29 —- 6 —-— —_ —
poas 6-2 270 1 41 + 6 —_ —_ 3-0
v 6-2 270 135 9 —_ —_ 3-0
v 6-2 210 1 34 — 1 — —_ 28
Zi-ka-wei 111 18-4 266 4 26 + 4 — — —
Edinburgh v 847 337 15 20 PR, —_ _— —
De Bilt i 85-4 336 4% 5 L — - —_
o1 854 336 51 20 L — — —
For 11 Mizusawa has also PE = -+ 5m.59s., PN = +6m.17s., which may be

further repetitions. For 11 PN is taken as S: There is also PE
+2m.24s,  For 1l the Mizusawa PE is taken as P, and PN as 8. Osaka
glves for 1 MN = =+ 3-9m. ) ME =+3-6m.: For 11 MN = +6-Tm,, ME =

+7-5m.: For 111 MN = m., ME = +4'3m.: For 1v MN = +4-9m.,
ME = +3-6m., for V, M\I +3:5m., ME = +4-8m.

Aug. 8d. 18h. Om, 7s. Posalbl{ a rcpetition from 40°-98, 177°-1E.,, as on Aug, 5d.

15h. and Aug. 6d. 16

A P, O -C. S. o -C. L.

o m. s, 8 m. s. s, m,
Riverview 21-7 5 6 + 4 9 5 + 6 10-7
Sydney 21-7 2 35 ? —— — 91
Melbourne 250 — — 11 2: +80 —
Helwan 150-2 24 53 — — —_ —
Pulkovo 152-2 19 36 [—231 23 3 PR, 67-9
Edinburgh 1650 80 23 L — — 804
De Bilt 167-6 — — — — 779

Pulkovo also records P = +17m.43s., which may indicate an earlicr shock,
supported by Sydney.

Aug. 84. 19h. 12m. Records at Rocca, Edinburgh, and De Biit.

Aug. 8d. 19h. 40m. See above, with 5h., 6h., and 8h.

Aug.

8d. Records also at Oh. (Colombo), 3h. (Roeca di Papa), Th. (Monte
Cassino), 10h. (Tucson and Cheltenham), 12h. (Zi-ka-wei), 20h.
(Manila), 21h. (Riverview), 22h. (Pulkevo and Helwan), 23h. (Manila
and De Bilt).

Aug. 9d. VI 2h. 23m. 14s. Possible repetitions from 35°-0N. 143°-0E.,
v

11 2h. 40m. 30s, as on Aug. 8, and numbered accordingly,
vl 3h. 39m.  13s. but recorded only at Osaka, and hence
IX 10h. 19m. 83, identification quite speculative. The
X 13h. 54m. 21s, values of T, are obtained simply by sub-
X1 18h. %4m. 31s. tracting 1m.35s. from the Osaka time for
Xit  18h. 46m. 9s. P. In support we have merely the Osaka

For vi MN ==-+2-9m.; for vit
H for IX MN = +4-5m. ; for X
2~7m., MI\': +41m, ; for X1 MN == +3-1m.; for X1 MN =+
. No. XI is a possible exception. We have from Mizusawa
P +0m.41s., L = +1-3m., but this must almost certainly be from an
origin near Mizusawa.

M (and m one case L) as followq:
MN

;E‘
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8
Aug. 9d. 16h. 14m. 26s. At 16°-0N. 64°-0W., as on 1917 July 27d. 16h.
A P. 0 -—C. S, 0 -—-C. 1. M. Aug. 10 x111 1h. 16m. 40s,
B m. s. s. m, s. s. m. m. ;‘{‘I HE I)Z]’:: 38: ? Repetitions fwri) 35 1?\ 143°- \OE ,das on
i B = — . . - a4 N o Aug, 8¢  They have been numbered con-
Vieques § %‘? % g :S 8 3; _é g(l) gi )\QHI %‘3}: .}3}:; ;?"’ - secutively on this supposition, leaving
Toronto ‘ -;0,3 _ _r . Y 154 il x ¢0h. ihn’ U’; Xxv blank for a possible shock repre-
Ottawa 310 _ _ _ . 13-6 __ janl 21h, 1;7111' A%, ] sented only by an L at Mizusawa.
La Paz 32-8 727 +32 — - 21-7 23-8 XxX1  21h. 32m. 1s /
Edinburgh 60-6 29 49 L — — (29-8) —
De Bilt 64-7 2 — b — 316 38-3 Mizusawa. Osaka.
o <4 €1 — ‘, 492
Pulkovo 783 12 11 -2 22 3 1 37-6 43-0 PE. PN. LE. L. (PS.) 1. ME. MN
. s. m. s, om. m. m. s. m. m. m
Toronto g1ves al:so Lo=-+17- Ottawa also L == +25-6m. De Bilt XTI 1 1t 1 2 2:3 2-1 — — — —
gives LN = +28-6m., MN +4’3 7m. But there is no record from X1V 132 114 247 — 0 14 1.4 44 4.8
Port, au Prmcu at A =8°3. Dort an Prince does, however, record Xvr — — -— — 0 27 15 33 3-8
P=1+4+25m.50s5, S=+26m.558.,, which are respectively 23m.42s. and Xvi 17 — - - 2 — - T
23m.10s. late of the theoretical P and 8. It is possible that there is XV h o - e 1 ;’? - - 3%
some curious error affecting these records, the correction.of which XX 16 142 17 2-3 129 - - Zz,"
would bring Port au Prince into line. };‘I - - - - } ig - - ‘S‘li

For X1v we also have / -ka-wei (A =18°4), ¢ = +3m.44s3, (=P?), and possibly
Pulkovo (A =70%3), eL = +37-3m.

Aug. 94. 1 22h. 23m. 26s. } Taihoku records two shocks from epicentres
m 23h. 9m. 15s. 0°-5 distant and probably identical, giving

Aug. 10d. 17h. 25m. (30s.)? Repetition from 6°-08, 136°-0K., as at 0h. 50m.
fort P=419s. L = +24s, M = +38s. .
I P=+19s. L=-+26s. M=-+3Ts. A P. o-cC 8 0-C Ti. M.
B m. s. s. m. s. s. m, m.
Adelaide 290 12 6 73 {12 6) +49 — 15-5
The Australian observatories record a shock near 11, but it seems clear that Riverview 31-2 — 11 42 —12 e 16-7 185
if the origin is near Taihoku the effects could not have reached Australia Melbourne 32-3 — — — — e 164 18-0
s0 soon, and that the epicentre is probably much nearer Australia, Pulkovo 103-1 — — —_— — 515 —
possibly a repetition from the focus of Aug. 7d. 15h., ag below :— La Paz 1472 18 15 +35 — — — —_

Riverview gives also e = +15m.6s., MN = +18-2m., MZ = +19-1m,
Ang. 9d. 23h. 6m. (45s.). At 6°-0S. 136°-0K., as on Aug. 7 and 30?

Aug. 10d. 22h. 5m. 50s. At 2°-08, 122°-0E., as on 1913 Nov. 19 and 1917 June 3.
A P. 0-C. S. 0-C L. M. ~ A P 0—c. & o—c. L i
. Az . —-C. 8. —C. . M.
Adelaid 25 0 1"1\ qg 2:’ (ﬂ' 3’) S.S m. lm.Z o m. §. 8, m. S. S. m. m.
Adelaide : # - - 5 Batavia 157 955 e4 38 450  — — — 104
Sydney 312 651 +11 - - 175 183 Manila 16:6 357 3 46 14  — — 6T —
Riverview 312 9 33 8 9 33) —14 1586 18-0 Zi-ka-wet 332 359 e6 54 — 4 — — —_
Melbourne 32-8 — — — — 16-3  21-8 Sydney 119 143 14 16 1S 14 16 —18 — —
Pulkovo 1031 —. — —_— — ©55'3 — Riverview 41-9 143 14 16 78 14 16 —18 271 320
Edinburgh 120-5 70 15 L - —  (10:3) — Mizusawa 44-7 21 7566 —35 14 4 —67 — —
San Fernando 1344 67 45 'L — — (67-8) — Helwan 91-5 300 — — 25 10 +41 — —
Pulkovo 91-6 330 13 10 —15 24 0 —31 44-2 —
De Bilt 107-8 325 — — 24 48 ~—140 562 684
Edinburgh 11)?%2 2\13} —_ — — — 25~7 —
Q SPNA 21-¢ 31¢ — — p— —_ A —

Aug. 9d. Records also at 1h. (San Fernando), 11h.56m., (Manila, gives S.K. an Fernando 1 57
Luzon and N. S8amar), 13h.55m. (Edinburgh), 15h.4m. (near La Paz), Tho rc;sdnals cspecially those for Mizusawa and Batavia, suggest an epicentre
21h.30m. (close to Mizusawa), . 125°:3K., near that suggested by De Bilt (1°-2N. 121°-8E.). Pulkovo

gl\'(‘a “also PR, +l(1m 458., i=123m,31s,, PS=129m.59s. Riverview
gives also MN +29-3m. De Bilt M —+(11 3m. Eskdalemuir gives
simply 22h.531m. to 23h.241n.

Aug. 104, Oh. 50m. (10s.) Repetition from 6°-0S. 136°-0E., as on Aug. 9d. 23h?
(Very doubtful). Aug. 10d. Records also at 5h. (Batavia), 14h. (Helwan).

A P. o-C. 8. o0-C. L. M.
N m. s. s. m. s. g, . m. Aug. 11d. Records at Oh, (Pulkove and Helwan), 2h. (Helwan), 4h. (Zi-ka-wei
R and Manila), 6h. (Mizusawa and Helwan), 14h, (Washington and Rocca
Adelaide 290 11 50 ?S (11 -)0) +33 — 155 di Papa), 18h. (De Bilt), 20h. (Port au Prince, close origin), 21h.
Riverview 31-2 6 26 156 16-6 (Pulkovo and De Bilt.)
Melbourne 32-8 — — — -— 162 174
Pulkovo 103-1  e22 35 2 — — 518 —_—
Helwan 105-7 40 50 L — — — - Aug. 12d. TRecords at 1h. (Taihoku), 6h. (Rocea di Papa), 7h. (Manila), 11h.
De Bilt 118-8 —_ — — — 588 596 {Bombay), 15h. (Monte Cassino), 19h., (Rocca di Papa and Manila),
Edinburgh 1205 59 50 L — — (598 1715
8an Fernando 134-4 28 50 ? — — — —
Aug. 13d. 6h. 26m. (OS ) Zi-ka-~ W(’]v P=+1m.34s., M = +3'3 Osaka PS =
Riverview gives also MN = +15-8m. De Bilt MN = +59-2m. opme Lotolm, MN- 8w, 3~ 47 6m. Pulkovo =

+24m.12s. v L= +33 Om., M= 439-6m
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Aug. 13d. Records also at Oh. (San Fernando), 5h. (Mizusawa, close origin),
7h. (De Bilt), 8h. (Edinburgh), 9h:. (Helwan, De Bilt, and Pulkovo),
16h. (Taihoku and Zi-ka-wei), 18h. (Lick and La Paz).

Aug. 14d. 8h. 9m. (0s.) Repctition from 6°-03. 136°-0E., as on Aug. 7d. 15h.,
where other dates are given. Sydney P (=8?)=+111m.36s., M=

w-lS Sm. Riverview e= +11m.48s. (=87), el.=+164m., ML =
-+16-9m., MN= +187m. Melbourne L= +17-6m., M= +18-9m.
Honolulu L= +309m., M=+433-8m. Pulkovo records i, 1m.405.,

i, = +12m.15s., which can scarcely belong to this shock, but also L = +
49-0m., which may. De Bilt L= 4-59-0m., ME=+70-2m., MN=
+714m. Edinburgh I’ (=L?%) = 4+64-3m.

Aug. 14d. 17h. 1m. (0s.) Possibly a further repetition from 6°-0S. 136°-0E.,

at 8h., on which supposition we should have Sydney P=+11im. 4%.,
L=-+185m. Riverview el’ (=8%)= 412m.6s., eL=+4+18Tm., M=
+20-2m. Melbourne 5= -+18-0m. (7L), L +21- 8m M = 4 24-2m.
But Pulkovo il = +26m.29s., PR, =29m.5 1= -‘r77'0m., and the
vemark * >15000km. Az 68°0NE.” suggest a different origin. We
also have HLI“mIl (L) = +97 De Biit elLE = +89-0m., eLN —
+87-0m., ME = 4100-5m., MN = --111-0m. There scem to be two
shocks concerned.

&

Aug. 14d. 23h. Tm. 0s. At 21°-0N, 120°-0E., as on 1917 Feb. 17d. 22h.
A =—467, B= +810 C={-358.

A P. 0 -C. L. M.

o m. g. s. m. m.
Manila 64 el 7 —31 2-0 2:5
Zi-ka-wei 10-3 — —_ ed 24 +46 — —
Pulkovo 71-9 11 27 - 2 20 45 —~ 4 390 46-3
De Bilt 877 — — 47-0 57-3
Edinburgh 895 49 30 ?L — — (49-6) —

Eskdalemuir records simply 23h.55m. to Oh.15m.

Aug. 14d. Records also at 1b. (San Fernando), 7h. (Marseilles), 12h. (Azores),
19h, (Batavia), 22h. (Helwan).

Aug. 15d. Records at Oh. (San Fernando and Manila), 1h. (Lick, Monte (‘assmo,
and Zi-ka-wei), 4h. (Bombav) 5h. (Mizusawa, close origin), 10h. (Mizu-
sawa, close origin), 19h. (Zi-ka-wei), 20h. (Moncalieri), 23h. (La Paz,
close origin).

Aug. 16d. 22h, 5Tm. 86s. At 16°-03
A=—-040, B
G

168°-0K., as on 1917 May 29d. 6h.
-208, F=-+-978;

A b‘. 0o-C. L. M.

o .S, s. m. m.
Riverview 234 i9 37 + 4 11-3 12-6
Sydney 234 5 36 - 3 119 126
Melbourne 29-8 i (11 36) -+ 5 145 17-0
Adelaide 324 229 10 30 — — — 18-2
Honolulu 50-1 43 15 21 (15 24) —356 21-1 335
Toronto 1172 19 — — — 628 70-8
Pulkovo 1266 335 19 50 [ +42] — — 54-4 67-4
Helwan 138-0 297 21 24 PR, — — — —
Edinburgh 1396 3532 17 24 +15 — — — 77-3
Eskdalemuir 140-2 352 21 39 ? — —  b4-47 754
Vienna 1403 330 19 0 [—40] —_ — —
De Bilt 141-4 343 21 46 ? — — 534 626
Graz 141-5 329 e21 2 ? —_— — — —
Zagreb 1421 328 e 19 (24) [—19] — — — —
Paris 1452 343 - — — 64-4 754
Moncalieri 146-6 334 ©22 21% ? 30 192 —81 678 —
Tortosa 1529 339 19 24 [—36] — G8-4 80-9

The conjecturc as regards epicentre cannot be regarded as satisfactory. The
situation is complicated by the fact that mmther shock w recorded by Victoria
with T, =23h.31m.46s, P=46m.4ds., 8= +12m.2s., =+4-17-dm., M=
+23-5m., which may originate some or all 01 {he Tecords at ]uuropvan stations.
Riverview gi i(Psh) +10m.24s., i +itm.dis,, MZ=--13-3m. Mel-
bourne gives -+14h.30s8. as “3 (taken as L ahov() and L — +15-4m. Toronto
gives also L — +67'0m.  Jskdalemuir gives also +22m.49s. De Bilt gives
also e = +22m.53s. (=PRy), eLN = +594m., MN = +73-5m. Paris gives also
L =+694m
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Aug. 16d. Records also at 0Oh. (Lick and San Fernando), 2h. (Rocca di Papa),
8h. (Mizusawa), 10h. (L.a Paz), 11h. (Mizusawa), 15h. (L.a, Paz and Monte
Cassino), 16h. (La Paz), 17h. (Osaka), 18h. (Osaka), 20h. (La Paz),
21h. (Rocea di Papa), 22h. (La Paz, Pulkovo, and Mauritius).

Aug. 17d. Records at Oh. (Manila, San Fernando, and Paris), 4. (Manila), 5h.
(Riverview and Mclbourne), 6h. (San Fernando), 7h. (Edinburgh), 9h.
(Manila), 13h. (Manila), 15h. (Rocca di Papa).

Aug. 18d. Records at 1h. (San Fernandoe), 6h. (Manila), 8h. (Edinburgh and
Rocea di Papa), 13h. (Roeea di Papa), 19h. (Mizusawa and Manila (2) ),
20h. (Manila), 23h. (Athens and San Fernando).

Aug. 19d. 4h. 32m. 13s. At 39°-3N. 21°-0K,, as on 1917 May 23.

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

B 5 m. s. 8. M. 8. s m. m,
Athens 2-6 120 040 —1 126 +14 16 17
Monte Cassino 59 294 137 +6 — — — 30
Rocea di Papa 6-3 291+ e 59 —44 3 5 0 — 39
Zagreb 75 332 150 —4 310 —14 —— 4-0
Graz 87 333 e217 + 5 — — —
Moncalieri 118 305 341 =52 510 + 8 65 —
Lemberg 107 5 el 297 —71 — —_ —_—
Helwan 12-7 135 — —_ —_ — 138 —
De Bilt 16-8 325 — — — — 91 11-2
Pulkovo 213 13 4 36 21 824 -—26 108

Athens gives also i = - 1m.39s. (taken as L), MN = +2-6m. Zagreb gives
also i=+2m.19s, De Bilt gives also MN = +10-6m.

Aug. 19d. Records also at 0h. (La Paz), 1h. (Rocca di Papa), 16h, (Marseilles).
Aug. 20d. 23h. 2m. Os. At 41°-0N. 24°-6E. (Pulkovo).

+:686, B=+314, C= +-656.
But a bcttu‘ epicentre would be 40°-5N. 26°-0E. Sce note.

A . o-Cc. 8 0-C. L. M.

o m. s, S, m. s. . 1m. n.

Athens 32 el 51 + 1 122 — 16 1-8
Zagreb 7-9 2 13 +13 - —_— - 51
Monte Cassino 81 217 +14 — — — 80
Pola 87 i2 25 +13 — —_— - —
Lemberg 8-3 c3 42 18 (3 42) -—17 — —
Graz 89 e2 30 +15 — — —_— —
Rocea di Papa 90 e2 23 + 7 — — —_ 70
Vienna 9-3 i2 36 +16 — — — —
Helwan 12-4 — — 6 6 — — 13-6
Monealieri 129 3 43 +22 619 437 80 95
Barcelona 16-8 4 10 + 8 — — 89 110
Tccle 17:1 ed 138 +12 742 422 95 10-8
Algiers 17-2 4 16 + 9 8 15 +53 120 13-3
e Bilt 17-3 4 22 +13 754 429 89 128
Paris 174 i3 25 —45 753 426 102 120
Tortosa 18-1 4 26 + 8 8 4 +-22 95  14-4
Pulkovo 190 i4 35 + 6 18 9 4+ 7 100 114
Besangon 19-8 8 26 8 (S 26) 4+ 7 10:0 —
Kew 20-0 — -— — —_ 9:0
Lskdalemuir 23-2 519 0 9 3t 4+ 5 116 1444
San Fernando 24-3 4 30 —61 8 30 —806 130 160
Coimbra 249 5 36 - 108 + 7 160 —_
Mizusawa 81-2 17 0 PRy — — 176 —
La Paz 102-8 21 24 ? — — — —-

Athens gives also P = +0m.58s., MN = +21m. Zagreb gives also i=
+2m.19s. +2m.57s. +4m.36s. +4m.42s. +4m.50s. Rocca di Dapa
gives also eL = +12-4m. following M. Monecalicri gives also MN =
+10-8m. De Bilt gives also MN = +10'8m. San IFernando gives also
MN = +15-0m, Osaka gives also MN = +20-0m. The mean errors of
P apd 8 for the five stations Ucele, Algicrs, De Bilt, Paris (assuming
P 1min. in crror), Tortosa is P = +11s, — +31s., indicating that thc
epicentre should be moved rather more than 17 away from them. Iaving
regard to Athens and Pulkovo it would appear that 40°-5N. 26°-01,
would suit the material better: A +-683, B = 4-332, C-‘ 649,
fgcfgr Athens =3°1, Zagreb =9°0, »slz.lu'b 18 ‘9, De Bilt 18°:3 , Pulkovo
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Aug. 20d. Records also at 0h. (La Paz, Osaka, San Fernando), 1h. (La Paz),
5h, (Helwan), 14h. (Mizusawa), 18h. (La Paz), 19h. (RRocca di Papa),
20h. (Helwan), 21h. (8an Fernando).

Aug. 214d. 10h. 44m. 10s. At 72°-0N. 2°-8W. (as on 1917 May 14).

A=+4-309, B=—015, C=+-951; D =—-049, ¥ =—999;
G =+-950, H = —046, K = —-309,

A Az P. 0 ~C. 3. 0 —-C. L. M.

o o m. s. ER nL 8 m. .

Dyce 147 179 i3 44 + 9 — — — 97
Eskdalemuir 16-7 184 356 — 38 7 1 —10 $:3 101
Pulkovo 17.8 118 i4 17 + 4 17 46 +10 93 10-3
De Bilt 20-2 166 4 42 — 1 822 — 35 93 126
Kew 20-6 180 6 30 ? — — — 10-8
Ucele 2114 169 ed 52 — 6 e8 44 — 38 10-8 —
Paris 233 174 i514 — 6 1922 — 9 12-8 138
Lemberg 252 137 e5 38 — 2 —_ —_ — —_
Vienna 25-3 149 537 — 4 — — — —
Moncalieri 27-6 164 6 8 + 5 10 41 — 9 136 17-9
Zagreb 276 161 e5 56 — 8 c¢1i0 40 —12 148 162
Pola 283 154 550 =21 — — — -
Barcclona 30-6 173 — — — — 156 198
Rocea di Papa 312 157 e6 41 + 1 —_ — — 226
Tortosa 312 175 6 23 —17 — — 14-8 197
Coimbra 319 188 6 20 —26 — — 14-8  17-3
Rio Tinto 343 185 68 50 ? — —_ — 838
Ottawa 422 272 eS8 12 0 14 24 —11 e22:4 —
Toronto 44-9 274 — — — — 233 279
Ilelwan 459 138 14 50 78 (14 50) -—37 — ——
Victoria 52-7 314 — — — — 314 319
Berkeley 62-4 309 34 50 L — — (34-8) —
De Bilt gives also MN = 4-13-6m. Pulkovo gives for epicentre 71°-7N. 6°-0W.
Moncalieri gives also MN 18-0m. Rocea di Papa gives also eP =

+6m.208., M = 4 7m.14s., which probably refers to a previous shock, pro-
bably recorded at Pola and Tortesa and Colmbra also, Instead of the ubove.
Coimbra records also MN — +19-0m. Lio Tinto is perhaps an hour wrong.
Ottawa gives also L = 4 24-8m., and Toronto I. = ~24

Aug. 21d. 15h, 22m. 308, At 6°-08, 136°-0E., as on Aug. 7, 9, 10, 14, and 307

A Az p. O ~0C. s, 0-C. L. M.

- o m. s. s, LS, ER m. m.
Manila 254 324 ed 23 —19 7 30 PR, 9-4 94
Batavia 29-0 268 es5 0 ~78 _— — — 115
Riverview 312 1535 e 6 48 4+ & 11 54 0 €16:7 190
Melbourne 328 167 ell1l 30 IS (11 30y —51 —_— 20-4
Colombo 57-6 282 21 30 18R, — — — —
Pulkovo 1031 330 13 57 —29 — — 485 —
Helwan 105-7 299 29 30 IS8R, — — — —

De Bilt 118-8 328 — —_ — — es95 —

Riverview gives also MN = +18-7Tm. The evidence is far from conclusive.
Aug. 21d. 21h. 38m. 50s. At 13°-08. 10°-0W.
A=+-960, B=—-169, C= —225; =—174, K= —985;
G=—222, H=+4-039, K=—-974.

Az. . 0 -C. S, o - L. M.

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

Rio de Janeiro 248 —— — 12 46 +22 — —_
Azores 345 21 28 18Ry — — i —_
Coimbra 1 ell 10 PR, 16 20 —40 24-8  27-2
Tortosa 10 9 49 +12 17 17 5} 26:3 317
Barcelona 11 — — — ¢ 213 288
Helwan 42 18 73 (18 34) 29 e 40-6
Rocea di Papa 20 e9 ‘)8 - 3 13 1 — 5 300 321
Athens 30 o — - - — 3H%
Monecalieri 14 10 37 2% 18 43 417 288 31
Paris 4 — — els 47 —10 282 30
Zugreb 20 e10 35 -+ I 19 8 + 3 —
Graz 19 10 10 —29 19 16 + 1 —_ —

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

o ° m. s. S. m. S. 8. m. m,
Uecle 65-0 10 — — el 4 —21 e32:2 382
Kew 651 7 27 10 L — — (27-2) 332
Vienna 65-6 19 el0 46 — 3 919 28— 4 — —
De Bilt 664 10 — — 934 — 8 29-2 332
Eskdalemuir 686 5 19 50 18 (13 50y —19 292 —
Edinburgh 69-1 4 20 2 (3 (20 2) —13 —_— 352
Lemberg 696 23 —_— — e 20 16 — 5 — —
Pulkovo 79-6 19 12 5 —12 122 10 — 9 352 41-2
Ottawa 331 320 — — — —_ 38-2 —
Toronto 84-7 317 23 10 78 (23 10) — 6 42-5  44+5
Colombo 91-4 83 23 10 8 (23 10) ~78 — 53-2
Victoria 1152 318 — — — — 658 688

Rocea di Papa gives also eI, = +30-4m., M = +35-1m. Moncalieri —= +MN 34-7Tm.

Pans =MN 36-2m. De Bilt gives also ¢ = +23m.51s., e = +26m.59s., MN =
m. HEskdalemuir gives S at= +24m.39s. deburgh gives 8=+
27m 40s. Pulkovo gives also PR; = 1+14m.48s., PRy= +17m.18s, SR;=
+27m.163. Toronto gives S=+31m.52s. Rio de Janeiro gives e¢BE =+
11m.28s.

Aug. 21d. Records also at 6h. (Cape Town), 12h. (Pulkovo), 13h. (Lick),
i7h. (Manila and La Paz), 18h. (Zagreb and Marseilles), 23h.
(Honolulu (2) ).

Aug. 22d.  Records at Oh. (San Fernando), 5h. (Zi-ka-wei), 6h. (Helwan), Th.
(Rocea di Papa and Zagreb), 8h. (Port au Prince), 15h. (Melbourne and
Riverview), 18h. (Mizusawa), 21h. (Mizusawa and San Fernando), 22h.
(Zi-ka-wei).

Aug. 23d. 5h 43m. (0s.) Shock near Mizusawa which gives P=+4+1m.7s., L=
2-1m. Pulkovo hasiP = +10m.17s., PR, = +14m.9s., i8S = 4-18m.48s.,
L +33:0m., M= 4+41-2m. Is thisa r(‘p(‘ntxon from 35°-0N., 143°-0E.,
as on 1915 April 24, 1917 July 18, Aug. §-10?

Aug. 23d. Records also at 2h, (Berkeley and Manila), 6h. (De Bilt), 8h. (Helwan),
14h. (La Paz), 16h. (Bombay and De Bilt), 18h. (Lick).

Aug. 24d. 13h. 27Tm. (15s.) Is this another repetition from 35°0N. 143°-0E.?
Mizusawa gives PE=+1m.7s., PN =+1m.13s.,, L= +2- 9m. Osaka
(PS) = +2m.54s.,, MN = +-1 Sm Zi-ka-wel eP = +4m.17s. Pulkovo
P=+10m.22s8., S =+18m.49s., L= +30-Tm., M= +34-9m.

Aug. 24d.  Records also at 2h. (De Bilt), 3h. (Rocca di Papa), 5h. (8an Fernando),
. (Edinburgh), 14h. (De Bilt, Moncalieri, Zagreb, and Edinburgh),
18h. (Algicrs), 21h. (Athens).

Aug. 25d. Records at 1h. (San Fernando), 11h. (Azores), 18h. (La Paz), 20h.
(Athens and Manila), 21h. (Bombay), 22h. (San Fernando).

Aug. 26d4. 22h. 30m. 6s. A possible repetition from the same epicentre as
Aug. 16d. 22h. Riverview gives P = +56m.18s., S:==-4+9m.48s, L=
+12-3m., M= 117-6m. Svdney gives P = +7m 545(7), L=+ 12 7m.,
M= +414:2n. Melbourne gives P> = +6m.24s., M = +19-4m. Helwan
gives P = +37m.54s. [L]? There may be an earlier repetition at
3h.57m.(0s.) for which Riverview gives P = 45m.24s.,, 8= +9m.12s.,
ME = +13-2m., MN = +15-4m. Helwan P = +44m. =[L]?

Ang. 26d. Records also at Oh. (Rio Tinto), 2h. (Mizusawa and Osaka), 3h.
(Paris, Batavia, and La Paz), 4h. (Rocca di Papa, Helwan, and
Riverview), 7h, (Roceca di Papa), 17h. (Paris), 18h. (De Bilt and Rio
de Janciro), 19h. (Helwan and Edinburgh), 20h. (Bombay), 22h. (San
Fernando), 23h. (Helwan, Colombo, and Edinburgh).



13
Aug. 27d. 20h. 58m. 248. Repetition from 37°-0N. 26°-0E., as on 1917 June 4?

A P. 0-C. S. 0 -—-C. L. M.

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

Athens 2-0 145 +74 — — — —

Helwan 83 8 36 — — — — —

Zagreb 11-5 - — — —_— — 82
Pulkovo 22-9 5 17 + 1 9 25 + 2 12-6 —

Athens gives also e = +2m.28s., e~ +2m.44s,, M= +3-7Tm. The conjec-
ture as regards epicentre is not well supported.

Aug. 27d.  Records also at Oh. (Manila), 3h. (Riverview and Helwan), 4h.
(Colombo and Edinburgh), 10h. (Zi-ka-wei and Rocca di Papa), 1ih.

{two at Ruceca di Papa, one La Paz), 12h. (Rocca di Papa), 13h. (Zi-ka-

vwe1), 14h. (two at Rocca di Papa, one at Taihoku), 16h. (Bombay),

18h. (La Paz), 21h. (close to Athens), 23h. (Rocca di Papa and Zagreb).

Aug. 28d. Records at 0h. (Lick and San Fernando), 3h. (Pulkovo), 4h. (River-
view), 9h. (Helwan), 13h. (Taihoku), 13h. (Mizusawa and Osaka), 22h.
(San Fernando and Taihoku), 23h, (La Paz).

Aug. 29d. Records at 1h, (Taihoku), 11h. (Monte Cassino), 13h. (La Paz),
15h. (Batavia), 16h. (Helwan, Pulkovo, and Monte Cassino), 19h
(Mizusawa).

1917. August 30d. 3h. 24m. 10s. Epicentre 5°-0N. 75°-0W.

A =+-258, B=—962, C=+-087; D= ~:966, L= —-259;
G = ++023, H =—084, K=—996.

i (2] ]
Station and 2 E i
Component. g Fay = r O~ S o-C L. A
2 &
= | = | )
R R ‘ M.OS. ‘ s. \[ Mos. s M M.
Port an Prince B.O.I 138 11! 2 40 -43 | — ‘ — — 51
Vieques B.O.| 162 35 | 4 8 +13 [ 94 102
la Paz Bi. 22'5 { 163 i4 52 ‘ -19 | 1 8 57 ‘ —18 130 135
La Quiaca M. 986 | 161 e8 50 v — | — — —
Washington & | W. 340 | 357 6 451 20 12 3 ! -2 152 —
X P WL 34:0 { 357 6 58 -1 12 29 ‘ —11 152 —
Ithaca B.O.] 374 | 357 8 2 —91 12 2 -88 200 —
‘Toronto M. 388 | 354 9 32 1=PRy? 14 8 | +19 17-2 385
Ottawa — 404 | 359 i7 56 - i4 12 —1{ el ! —
Rio de Janeiro . — 418 | 133 l 13 50 ? 1 19 28 ? 20°7 216
o : 13 | o 208 | 21§
Coimbra — " J H P24 378 —
Rio Tinto g ‘ ‘ [ 185 — —
Tortosa - \ i [ +7] 39 395
Eskdalemuir ! <64 378 —
Edinburgh I ya — —
Shide | —8| 45 | —
Kew [ — 733
Paris .o+ 2 398 —
Uecle =2 — —
De Bilt j — 1) e388 44-8
Honolulu -+13 387 445
Lemberg — —- —
Pulkovo | —19| 458 | 505
Helwan } — — —

Vieques gives MN = +11-2m. Ithaca seems to be Imin. out, eN = +16m.10s.
La Paz gives +11m.42s. ‘Washington Me gives ePE = "+ 6m. 28s.,ePN =
+6m.598., eSE = +12m.36s.,, eSN = 4-12m.35s., eLK = +16-1m., eLN =

+16-3m. Verte = +7m.3s. Toronto records a slight movement at
311 25m.12s. Shide records 8= -20m.34s. De Bilt gives eSR; = +
2Tm.48s., m = +28m.338,, eN == +34m.42s., m = -+ 35m.49s., LN = +40 8m.
MN = +42:0m. Iulkovo gives PR, = +17m.16s., PS = -*-25)111 545
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1917. August 30d. 4h. 7m. 12s. Epicentre 6°-0S. 136°-0F.
(see August 7.)

A=-715, B= 4691, C=—105; D=+-695, E=+-719;
G=+075, H=—-073, K= —-995.

Cotonnd Imsty A an P Jo-cl s |o-c] & AL
- R M S s M. s s { M

Manila W, 254 134, e5 3, -39 — — 63 66
Adelaide M. 29°0 | 175 5 42 —-36 — — i - —
Batavia W, 290 268 4 42 —96 8 23 -174 | — 98
Riverview W. 312 | 155 c6 41 + 1 ill 59 F5 : e 134 17-2
Sydney M. 312 | 155 6 24| —186 12 0 + 6 164 214
Melhourne AL 328 [ 167 i6 54 0 12 18 -3 15'6 197
Taihoku Q. 34:1 | 336 6 34| -8 (12 27) -15 12-4 12'9
Zi-ka-wei Gl 397 | 340 7 23| -19 1“7 4+ 5 el183 ' 168
Osaka O, 40°7 0 8 01 —1 4 9 -8 174 190
Nagoya 0. 412 0 6 541 —T71 — - - -
Mizusawa 0. 454 5 8 34| —2 15 30 +10 — —
Qalcutta 0.K.| 54'6 | 303 8 42 55 15 36 | —100 215 248
Colombo M. 57°5 | 282 8 48| —68 - — 210 316
Kodaikanal M. 60'5 | 285 (9 18)] —58 — - 93 351
Bombay Q.. 670 | 294 10 7) -5l 18 12 ~98 — -
Honolulu M. 702 65 11 54| +38 (21 38) +68 216 440
Mauritins M. 768 | 251 10 48| 72 (20 12) - 95 202 338
Victoria M, 1016 | 42 — 20 12 ? 29-1 679
Pulkovo (€2 103-1 | 330 13 44| --42 24 54 —91 42'8 526
Lick W. 11035 | 53| el18 27 |=PRy? — — — -
Lemberg B.O.[ 1086 | 321 | ¢14 0| —51 — — — —
Cape Town M. 11088 | 231 10 42 ? 16 42°? - 257 287
Tueson B.O.1 1127 | 58 — - — — 212 619
Vienna W. | 1139 | 321 1430 — — — —
Giraz W. | 1148 | 320 | ¢ 18 30 - - — —
Zagreb W. | 1150 | 318 18 40 28 36 +26 40°8 61-8
Monte Cassino Ag. | 1178 | 314 19 27 — — — 300
Rocea di Papa Ag. | 1185 | 815| {18 31 e28 57 +19 597 —
De Bilt [¢X 1188 | 328 19 41 629 7 +27 | ©588 610
Dyce Ma, | 1194 | 336} e20 18 30 1 ? 442 608
Uccle L 119'9 | 327 | e18 30 29 20 +32 ;468 696
Moncalieri S, 120°7 1320 | 19 21 28 42 —-13 377 633
Paris 1 122°0 | 326 | ¢ 18 40 29 35 +31 428 668
Shide AL 1229 | 329 20 8 29 58 +47 -
Barcelona Ma. | 1259 | 318 19 53 30 12 --40 451 633
Algiers B. 1272 | 313 18 48 30 3 +22 458 728
Tortosa Ma, [ 1276 | 319 18 50 32 30 46'9 660
Toronto M. 131°3 34 14 18 25 6 ? 333 90-2
Ottawa W, | 1320 | 30 19 26 28 28 - e411 —
Coimbra W, 11333 | 323 21 21 — 67°5 695
Ithaca B.0O.| 1336 33| el 4 i21 28 —_ 54-3 —
Rio Tinto M. 1336 | 318 — — — — 858
San Fernando O. 1344 | 317 17 48 32 48 — 683 723
Washington Ma. | 1356 37| e19 18 22 53 | =PR, -
Cheltenham, U.8.| B.O.| 13519 | 37 19 32 23 14 — — 293
Azores M. 144-2 | 335 22 48 — — — —
La Quiaca M. 144-7 | 144 17 38 — — — —
LaPaz Bi. 1472 | 134} 119 48 3 2 | -101 488 851

Adclaide gives also PR, = +10m.12s. (=82) Riverview gives also iP =
+6m.52s.,, PR;=+8m.13s.,, MZ = +159m., MN = +17-4m. Melbourne
gives also SR, = +13m.48s. Taihoku I, appears to be S; it gives also
M(3)=20-5m., Zi-ka-wei gives also SRE = +14m.57s., SRN = 4+ 15m.21s.,
MN = +18-3m. Osaka gives also MN ~= +18-3m. Kodmkanal L appears
to be P Honolulu d,nd Manritius L appears to be 82 Mauritius gives
also MN = +29-7m., Pulkovo }IIV(“I also PR = +17m.45s., PS = + %6m.33s.
Tueson gives also LN = +21+5m., MN = +37-9m. Vlenna gives also iZ
= +18'0m. Zagreh prints 8 10min. earlier, but the sequence suggest:
misprint. De Bilt gives several oth('r It’(A)IdS (as ¢ chiefly), and MN

-+61-3m. Dyee gives also P Bm 31s. TUecle giv (,leﬂ e—- 4
19m.42s., PIY, Zm.¢ 228, MN = +61-8m.,
Monecalieri givi im. P d!‘la gives also PR, {
MN = 4-62-8m. Barcelona gives also PR, = +24m.55s,, i= +15m .58&.,

Notes continued on next page.




16
15

NOTES TO AUGUST 31d. 11h. 36m. 18s.

Vleques gives PE=+44m.5s., LE=+7-9m., ME=+13-6m. La Paz gives also
E 4 = +311m.52s, Cheltenham PN = +7m.1s.,
Rio de¢ Janeiro ePN = +8m.0s., SN

el = +49-6m. Algiers gives algo i=420m.23s., i=+25m.38s. Ottawa
gives also iPR, = +22m.41s., and a series of Lis. Coimbra gives also ePN =

-+ 7m. 21% ., ePE = +7m.,56s., which must belong to another (local?) shock: +14m.18s., LN ’. -,-19 Zm MN +21-8m. sthmwton gives also MN =
LN = +66-0m., MN = +638- 4m. san Fernando gives also MN = +7&-31m. S 18-4m.  Tuaeson gives also LN = +21- 7m., M 27-3m. Lick gives
Ldulburgh glVLb for the previous earthquake three values of M, which also eSN = +17m. Zos MN = +34-35m. San Fernando gives also MN =
probably belong to this one. Referred to this T, they are +.31 3m., +40-9m. Lskdalcmuu‘ gives also M= +33-8m. Uccle i

+63-6m., +70-6m. Ilelwan also gives --64-0m., but ascribes it to +26m.36s., MN = +42:3m. Dec Bilt gives also LN = +34-6m.,

the fol:mer earthquake. Ithaca gives another LN = +38:8m. Cheltenham +357m., m=+363m; T,=11h.36m.34s. Moncalicri gives also M2
gives SN = +23m.8s. +14-7m. Rocca di Papa gives also I = +61-6m. Zagreb gives also eP =

+12n.34s., PR, = +16m.24s., PR, = + 18m.37s., = 422m.39s. Pulkovo

Aug. 30d. Records also at Oh. (San Fernando and Lick), 1h. (Lick and Berkeley) gives also PR, = +1Tm.Ys, PS=--20m.4%., SR;=1+30m.24s., SR, =~
28,2 5 7 9 X +34m.12s., and epicentre 7°-0N. 76 O0W. Riverview gives also PR, ==
(S%Qigaiul;u)’ 10 (La Paz), 15h. (La Paz) 22h. (La Paz), 23D +21m.18s., 18 = +31m.32s,, MN =~ +63-3m. Mauritius gives also Pl\?:

N 8, MN = +69-1m. Colombo gives also L= +82-5m.,

M= +95-3nm.
i <.ON °.

191 7' AugHSt 31d 11h 36m' 188' Eplcentre 5 01\ 75 OVV' Aug. 31d. Records also at 2h. (San Fernando), 4h. (Athens), 5h. (’\Iamla), 10h.

A=+-258, B=—962, C= +-087; D= ~—-966, E=—-259; (Manila and Pulkovo), 12b. (La Paz (3) ), 13h. (La Paz (3) ), 14h. (La
G=+- 023 H=—" 084 K 996. Paz and Port au Prince), 15h. (La Paz), 16h. (La Paz (3) ), ]‘%h (La

T - Paz, Kdinburgh, and De Bilt), 19h. (Edinburgh and Helwan), 20h.
It (La Paz and Edmburgh), 21h. (La Paz (2),), 23h. (La Paz).
gution and |yl A {Aa| P l0-C 0-¢| L oM.
ponent | l Sept. 1d. 6h. The following records cannot be reconciled as a single shock :
Rocca, di Papa eP = +41m.50s.,, 8= -+42m.4s., M= +-42- 1m. Monto
o | e o s 8. ‘ aos s M. M. Cassino P = +45m.4ls., M= 44 7m N rAaf're‘p ePRB = +46m. ﬁ@
Portau Prince | B.O.| 138 ) 11 “ el 45| e8| 4 & l-u9| &5 | 79 1= Fabm.50s, W= F46m.555, 1= +46m.57s. 5= +46m.58s, M=
Xie%ues %()f %g% ( 25 3 59 + 4 7 24 | 424 91 119 *
a Paz 3. 5 1163 4 50| 21 i - 130 13-4 Sept. O 3, D
B . { . R pt. 1d. Records also at 1h. (San Fernando and Athens), 2h. (L.a Paz and De
%&gﬁﬁgﬁ’us‘ R TIPS I - ies | a Bilt), 12h. (Acera and La Paz), 16h. (La Paz and Lick (2)), 19h.
IIthaca }\glo ggg ‘l‘ ggz 'g iZ; 732 | }g ?,Z |43 - 239 (Colombo), 20h. (Edinburgh), 23h. (San Fernando).
"Toronto 2 X 4 i+ 5 230 292 Se E o 5 a
AW v . i _ i A ¢ pt. 2d.  Records at 3h. (Algiers and Tortosa), 4h. (Ia Paz), Th. (L.a Paz an
%(t)d(‘iwea,}aneiro t \} ﬁg E ?gg elzi Sé — g : ii g i _22 i ¢ %g% Z?8 Rio Tmtoz, 14h. (La Paz and Bamvm),, 17h. (Osaka), 19h. (Mizusawa),
Tugson ] B 43:2 314 g 17 - 3 1502 | 11| g227 234 21h. (La Paz), 22h. (Manila).
Nyores N R A T A o I T N B - B B Sept. 3d. (Hecords at Oh. (San Fernando), Th. (La Paz), 8h. (Edinburgh (2) ),
Vietoria Wl se7lass, o 24| —46) a7 42 @ Ta7 | s1e | 4ze 10h. (Manila), 13h. (Zi-ka-wei), 1th. (Edinburgh, Pulkovo, De Bilt
Coimbra e 690 . 49 11 14| +31 20 14 0 358 284 Paris, Moncalieri, and Helwan), 1'Zh (Helwan and Pulkovo), 20h. (San
Isiio "{;inm ) M), ggg \ g% ﬂ. 2% ?25 i 0 a2 i 76 — 417 Fernando), 21h. (Taihoku), 22h. (Taihoku).
San Fernando Ob. X ! + : — 41
ecra Wl el el B0 R0 2 Sept. 4d. 16h. 42m. 16s. At 39°-0N. 95°0E.
Tortosa V.o, 754 0 49 1l 53] 4 2 21 30 0 318 346 _ . B N 087 .
lﬁ\'l\dﬁlemi“r % [ 32‘75 | 24 %{1, 23 Gg 22 31 | 457 ! 37-7 392 A =—-068, I%, +- 47510 (H _+‘()z‘%7 K:D_—;;’;JB(), BE=+4-087,;
Shige e ¥l wel B on % ae — o P 0~—C s 0-C¢ L M
I%}Ce %a Z]gg | gé e i% ‘;27 4};‘%2 22 2 | +42 323 42°3 m. s. s. m. s. s. m. m.
ow A ) ‘ - - — 482 — ; 130 —
Barcelona Ma | 71 40, 12 1| - T| 2 48 | — 7| e306 | 430 Caleutta 3 SRt G S ¢ S
Algiers Ba e | sl 15 @7 | w1 Zi-ka-we 51 T e 13—
Parts G| Teo, ajiz o 7 | 387 Bombay B 613  + T — — — 159
S (S| Ber 5l o3l | a4 Nagoya  N. 18 16 L — — 83 —
arseilles Ma. 5 4T e22 19 40T 1 48T Manila — = 13 44 ISR, 193 20°0
g\)e Bilt &.‘ 800 | 3| 12 19 387 445 Colombo - 25 44 7 h hin) o
Moncalier! Sl asm| oA O I 5 Pulkovo i8 15  ~16 i1t 51 —20 227 245
onolulu M. 817 ‘ 291 11 4 385 437 Lemberg e 15 26 ? = - gy i
Rocea d} Egpa Ag. 85:0 48 | 112 41 e 398 450 Helwan . 18 44 ? — — — —
Monte Cassino | 38+ | 528 [ wloRse ‘ - Zagreb 9 48 0 e1733 -G — 320
P:ﬁkovo 5 93-3 29" 113 20 377 477 Triest, — - - 20-7 -
Cape Town M. | 956 | 124, 23 30 [ | 357 | 585 De Bilt - — 1831 +5 807 317
Helwan M. 1015 ¢ 58| 13 48 [ s 2 857 Rocea di Papa i10 13 0 1830 4+ 4 — 392
Riverview W, |24 [o30 | Zle3l 24 | 2 610 | 87 Uccle — — g 1838 0 — 380
Sydney M. | 1984 | 230 | — — J 62 12 ! 21 (622) 688 Moncaliert e 10 25 + 2 118 50 + 6 e286
Melbotrne AL s a2 T 751 Edinburgh — — 18 44 —13 T
Osaka 0. 1311 397 | ot [— _ 883 Iskdalemuir 19 3 =8 19 3) + 2 331 —_
i\}[au{itius M, {3%’8 3¢ 21 P 835 F{ngb — — e 19 7 + 4 e, 347 47)—2
ay 0. 3 52| 23 — — -G — — — — —
Z?—Il?a)-i?ei g.) 140‘2 ! 328 1 22 P — ggg Barcelona - —, —_ — c364 425
Taihoku . 1460 | 333 | 74 - 84-2 84-6 Tortosa 111 3 — 5 — — 341 409
Kadaikanal M. | 1486 61 20 [ 85'5 89-1 Alglers — —_ — —_ Rr 447
e ) IR (i, T S R
i%atm"ia W. 1778 ’ 235 90 I 857 997 ianPch:mdo %3 %é . %01 — — 41-2 472
a Paz + — — — —

For Notes see next page, For Notes see next page.
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Notrs To SEPT. 4d. 16h. 42m, 16s.

Additional records and notes: Manila MN = 421-4m. Pulkovo iPR,=+
9m.58s., SR, = +18m.20s. Zagreb eE = +9m. 44s ., I8 = 4+17m.41s,, eMW =
+31-4m., T,=16h.42m.14s., De Biit M 33-8m. Epicentre 37°4N.,
94°-8T. Rocca di Papa eS = +18m.14s. (vl.u.) Eskdalemuir records S a.s
Pand S = +26m.10s

Sept. 4d. Records also at 2h. (OQsaka, and Mizusawa), 11h. (Athens and Pul-
11{8;:0’( alnd Zg-ka-wei), 12h. (De Bilt and Pulkovo), 18h. (Stonyhurst),
. (Algiers).

Sept. 5d, 16h. 24m. 30s. At 16°-08. 168°-0E. (as on 1917 May 29 and Aug. 16).

A P. S, 0-~-C. L. M.
o m. s m. s, S, m. ni.
Riverview 234 eb 12 e6 18 PR, el129 147
Sydney E. 23-4 5 30 — — 12 8§ 151
Melbourne "9 ‘8 ell 30 (ell 30y — 1 18-0
Honolulu 01 13 6 ? _— — 25 0 266
ulkovo 1‘26 0 i19 21 ? — — 80 5 —
Edinburgh 1396 43 30 ISRy — — —
Additional records and notes: Riverview MN = 414-0m. Eskdalemuir

17h.50m. to 18h.40m. Pulkovo PR, = +23m.8s. The following records may
belong to a separate shock, as indicated by San Fernando, or may refer
to the one above: Colombo P = +67m.30s. Coimbra L= +86-56m. De
Bilt LE = +89-5m., LN = +90-5m., MN = +94-5m., ME = +95-9m. Helwan
P=+885m. San Fernando P = +86m.0s., 8 = +100m.45s., MN = +101-5m.
ME = +110-5m.

Sept. 5d Rm‘ords also at 2h. (San Fernando), 12h. (Taihoku), 18h. (Paris),
(Dc Bilt and Pulkovo), 22h. (San Fernando, Paris, and La Paz),
23}1 {San Fernando and Mizusawa).

Sept. 6d. 14h. 21m. 50s. At 2°-78. 83°-3W. (as on 1917 March 29).

A P. 0-C. 8. 0-C. L. M.
o m. 8. 8. . 8. 8. m. .
La Paz 20-3 438 — 7 836 4+ T 128 13-2
Edinburgh 867 38 40 7 — — — —
De Bilt N. 91-2 e35 4 1 — —  ed41-2 430
Helwan ®. 1126 65 10 L — — (85-2) —

LaPaz gives alsoi= +9m.18s, =SB, 1 =11m.49s. De Bilt ¢cLE = +42-2m.

Sept. 6d. 21h. 28m. 5s. At 47°-0N, 10°-0E.

A=+872, B=+118, C=+731; D=-+174 E=—985,;
G = +-720, H = +-127, K = —-682.

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

o s m. s. 8. m. 8. 8. m. m.
Moncalieri 2:5 218 e0 41 + 2 18 —-1 16 —
Graz 3-8 84 056 — 3 —_ — —_ =
Zagreb 43 104 el 8 + 1 il 50 — 8 — 2+4
Vienna 4 1 e2 7 =8 (2 7) + 3 — —
Paris 53 292 el 37 415 i2 10 -—156 23 29
Uccle 53 318 el 49 427 — —_ —_ -
Rocca di Papa 56 158 e2 9 =17 2 9 —24 — 125
De Bilt 60 328 — — 5 +11 —  —

+

Zagrib? gives iME = +2-3m., eMW = +2-4m. TRocca di Papa e = +3m.56s.

Sept. 6d. Records also at 1h. (Batavia), 4h. (Colombo and Taihoku).

18

Sept. 7d. 22h. 22m. 35s. At 13°-0N. 123°-0E. (as on 1917 May 28).

A P, O0-C. 5. 0-C. L. M.

. m. s s, m, s 8 m. m.
Manila 26 e 48 + 7 — — 1-3 —
Batavia 25-1 e 25 ¢ — — — —
Pulkovo 80-2 1214 -~ 6 2219 -~ 6 394 3-
De Bilt 95-9 — — e24 55 —20 e494 530
Edinburgh 97-8 44 55 L — — (44-9) 544

De Bilt gives MN = +51-5m. KEpicentre 13°-7N. 123°-3E. ZEskdalemuir
gives only 23h.9m. to 23h.40m.0s. Batavia gives origin in S.E. Luzon.

Sept. 7d. TRecords also at 1h. (San Fernando), 5h. (Edinburgh, Moncalieri, and
La Paz), 6h. (Helwan), 10h. (La Paz), 15h. (Edinburgh).

Sept. 8d. Records also at 1h. (S8an Fernando), 2h. (Manila, Taihoku, and Colombo)
5h. (Edinburgh), 7h. (Athens), 10h. (Athens), 15h. (Lick), 19h. (Rio
Tinte and Manila), 21h, (Manila), 23h. (San Fernando),

Sept. 9d. 2h. 20m. (0s.). At 16°-03, 168°-0E. (as on 1917 Sept. 5 and May 29).

A P. O -C. s, 0—-C. L. M.

o m. s. s. m. s. s. m. m.
Riverview 23-4 e5 6 —15 e942 + 9 el58 184
Melbourne 29-8 14 18 L — — 198 22-1
Pulkovo 1266 19 0 — — — — —_

Sept. 9d. Records also at Oh. (Batavia), 1h. (Colombo, Helwan, Manila, and
Pulkovo), 2h. (Pulkovo), 3h. {(Pulkovo), 4h. (Batavia and Rio Tinto),
5h. (Lia Paz, but as the record follows that of 6h. it perhaps refers to
Sept. 10), 6h. (La Paz), 9h. (Mizusawa).

Sept. 10d. Records at 5h. (La Paz? but see Sept. 9), 9h. (Rocea di Papa and
Zagreb), 22h. (Batavia).

Sept. 11d. Records at 3h. (Zagreb), 9h. (Barcelona, Berkeley, Lick, and Tucson),
16h. (La Paz), 19h. (Lick and San Fernando), 20h. {Osaka).

Sept. 12d. 1h. 19m. 3‘3': Pulkovo records P = +-6m.14s., PR, = +6m.55s.,
S=+11m.10s., =+14-4m.,, M= +16Tm. Lemberg el = +16m.34s.
De Bilt eN— +23m 34s.,, eE= +24m.40s., MN=425'4m., ME=
1+29°6m. Moncalieri 6 = +21m.16s., L = +21-9m, It is difficult to
reconcile these records,

Sept. 12d 4h, 44m. 34s, (‘lnqe to Rocea di Papa, which gives iP = +0m. 149.,

= +0m.25s,, M= +0-9m. Monte Cassino P = +0m.13s., M = +0-4m.

Zagreb e=-+1m.45s., eNE = +2m.34s.,, eM = -+2-Tm. Moncalieri =
e-+3m.ls., L= +52m.

Sept. 12(1 Records also at, 4h. (Batavia), 6h.,, 8h. (Moncalieri), 9h, (Manila),
11h. (Lick (2) and Berkeley), 13h. (’\Ilzusawa and Osaka), 16h. (Monca-
lieri and La Paz), 23h, (\[amla)

Sept. 13d. Records at Oh. (San Fernando), 4h. (Manila), 11h. (Manila), 14h.
(Lick), 17h. (Mizusawa).

Sept. 14d. Records at Oh. (Lick (3)), 1h. (San Fernando), 4h. (Taihoku), 5h.
(Manila), 9h. (Shide), 14h. (La Paz) 15h. (Manila), 18h. (Helwen, Batavia,
and Colombo), 21h. (La Paz).
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Sept. 15d. 9h. 14m. 25s. At 1°-08. 18°-0W. (as on 1917 March 16d).

A=+4951, B=—-309, C=—-018; D=—309, E=—951;
G=—017, H=+-005, K = —1-000.

A Az, S. 0-C L. M.
B m. s. m. s. $ m. m.

San Fernando 39 1 15 6 35 15 35 ? 211 261
Azores 394 351 15 59 - —_— — —_—
Rio Tinte 40-2 14 10 35 - — — 316
Coimbra 42-2 11 7 59 i14 33 — 3 202 278
Algiers 42-5 26 e 11 14 48 + 6 231 246
Tortosa 45-2 20 8 25 15 15 — 3 223 296
Barcclona 46-3 21 e 41 15 34 + 2 235 296
Cape Town E. 47-4 138 15 59 15 59) +13 252 264
Marseilles 49-0 22 9 12 —_ 28-6 —
Rocea di Papa 51-1 29 e9 30 16 44 +12 e 264 385
Moncalieri 51-4 23 9 29 i16 55 +19 25-2  31-3
La Paz 51-7 250 8 52 16 15 ~325 216 250
Pola 53-9 28 e9 35 — — — o
Kew 54-6 14 17 35 (17 35) +19 — 33-6
Uccle 552 17 ed 35 el? 29 + 5 e236 373
Zagreb 55-6 28 ed 56 e17 31 + 2 29-6 391
Helwan B. 562 52 10 53 17 53 +17 — 34-3
De Bilt 56-6 7 9 59 17 56 +15 243 255
Eskdalemuir 57-6 10 c9 55 18 7 +13 2567 —
Edinburgh 58-2 10 24 35 — — -— 448
Cipolletti 594 224 — o 17 17 ? —_ —
Lemberg 62-3 29 el7 35 (e 17 35) —=T17 — —
Pulkovo T1-4 23 11 41 20 4§ + 6 29-6  32-8
Mauritius N. 764 111 22 17 (22 17) +35 — —
Bombay E. 91-1 71 30 25 —_ —_ - 54-1
Kodaikanal E. 956 80 53 11 — — —_ —
Colombo B, 978 83 33 35 — — — 616
Zi-ka-wei 131-2 48 e 53 25 — — — —_
Tathoku 134-2 55 52 2 — — —
Riverview 1437 165 €60 11 — — — — —

Addluonal records and notes :—San Fernando MN = +24-6m. Coimbra MN =
28-6m. Barcelona SR, =+19m.3s. Rocca di Papa eP = +9m.21s., el =
-‘v—27 2m., M= +35-2m. Moncalieri MN = +31-0m. Uccle MN = +37-9m.
Zagreb iD= 410 SW = = +17m. 37s., iISW = +17m.42s., iSW = +17m.56s.,
MW = - 11 57 De Bilt ePR, = +13m.2 S\ +17m.49s..
iN=+138m ¢(SR)N = +21m.26s., 5-7m., T
9h.14m. 39s Eplcentre T 17°3W.  Pulkovo PR, +14m 358, SRy =
+25m.5s. Mauritius eP - +19m 358, EM =+237m., EM = +37-4m,

Sept. lad Reeords also at 1h. (La Paz), 9h. (Paris), 11h. (Mizusawa), 12h, (La
Paz), 15h. (Lick, Monte Cassino, and Rocca di Papa), 17h. (Taihoku,
Zi-Ka-wei, and Agzores), 23h. (San Fernando). Accra (A =19°-0) gives
P= +37m 35s. PPossibly 30 minutes should be subtracted for local
time ; and then the remainder -+ 7m.35s. would not be far from 8 =

8m.2s.

Sept. 16d. TRecords at 1h. (Rocca di Papa), 12h. (Batavia), 17h. (Pulkovo and
Honolulu), 18h. (Helwan and De Biit), 23h. (San Fernando).

Sept. 17d. 5h. 47m. 36s, At 18°5N. 120°-0E. (as on 1916 August 8).

A Az r. o0-C. g, 0-C. L. M.

o o m. s. s I s, B m. m.

Manila 40 166 el 3 - 1 — — 1-7 27
Zi-ka-wei 12-8 4 e3 9 —1 — — — —
Pulkovo 73-9 328 — — —_— —  e434 —

De Bilt E. 8838 326 — — — — 474 575

N, 888 326 — —_ — -— 50 516

Kew 92-8 327 — — — - — 62-4

Manila gives MN = +2-4m. De Bilt give

s an Epicentre 17°-TN. 121°-0E.
Eskdalemuir gives only 6h.38m. to 6h.52m 1 s

Sept. 17d.  Records also at Oh. (La Paz), 2h. (Pulkovo and De Bilt), 10h. (Batavia,
Colombo, Helwan, and Pulkovo), 14h. (La Paz, Honolulu, and Pullkovo),
15h. (Helwan), 16h. (Lick), 17h. (Eskdalemuir), 18h. (Helwan, De Bilt,
Kew, and Pulkovo), 20h. (Kodaikanal), 22h. (Helwan, Bombay, Batavia,
Colombo, and Pulkovo), 23h. (San Fernando).

20

Sept. 18d. 21h. 54m. 40s. At 54-°5N. 160°-0W. (as on 1917 May 31, June 3, 5, & 7).
A Az, P. 0-—C. S. 0-C L. M.

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

Victoria 23-4 90 — — 16 502 ? — —
Honolulu 332 176 — — — — 135 213
Toronto 50-9 67 9 502 +38 — = 26-1 391
Pulkovo 654 354 110 397 -~ 8 19 392 4 9 28-3 428
Hdinburgh 68-0 14 20 10 =32 (20 10) + 8 —_ 51-3
De Bilt B 727 9 — — 20 14 —44 —_ 50-9
N, 727 9 — — 21 14 +16 —_ 55-4

Kew 727 13 — — — — — 44-3
Rio Tinto 850 21 48 20 ? — — 59-3
Athens 87-6 357 — — _— - 66-2  66-3
Helwan . 950 350 46 20 L —_— — {(46-3) —
La Paz 1044 98 —_ — — — 68-3 -

Toronto gives another L = +31-4m. Rio Tinto records the P as 23h., M as

22h, Eskdalemuir

records 22h.11m. to 23h.30m.0s.

Sept. 18d. TRecords also at Th. (Colombo), 13h. (Manila, Zagreb, Helwan, and
Athens), 14h. (Athens (7) and Mizusawa), 15h. (Athens (2) and La Paz),
i6h. (Rio Tinto, Helwan, Moncalieri, and Athens), 18h. (Athens (2) ),
19h. (Athens (2) and Zagreb), 20h. (Athens and Manila), 21h. (San Fer-
nando), 22h. (Paris), 23h. (Athens (2) ).

Sept. 19d. Records at
7h, (Rocea di
14h. (Athens),

1h. (Monte Cassino and Rocea di Papa), 4h. (Edinburgh),
Papa), 9h. (Athens), 10h. (Athens), 12h. (Athens (2)),
17h. (Kew), 19h. (Athens), 22h. (San Fernando and

Athens), 23h. (Atheuns).

1917. Sept. 20d.

2h. 49m. 40s5. Epicentre 16°-0S. 168°-0E.

(as on 1917 May 29d., Aug. 16d., Sept. 5d. and 8d.).

A=-940, B=+-200, C=—-276; D=+-208, E=+-978;
G=+-270, H=—-057, K= —-961.
. [
. g =
Station and £ ]
Component, 3 A |2 P. 0-C. S. 0-¢ L. | M
E =
o - M. S s M. s s M M
Sydney o M, 234§ 217 5 2] -19 10 14 +41 133 14-3
Riverview — 234 | 217 i5 20 —~- 1 i9 13 —20 | ell2 137
Melbourne M. 298 | 218 6 33| +1i2 11 20 —~11 16-2 17'5
Honolulu — 501 { 43 8 38| -30 16 26 + 8 277 333
Manila — 556 | 301 | ell 13| PR? — 193
Osaka 0. 594 1 329 35 — — — 375
Batavia — 608 | 271 | e11 20| 64 - — — 213
Berkeley — 846 | 481 e37 8! ?L — (37°1}) —
Vietoria — 885 38 — — 43 38 ? 486 560
Colombo E | ML 902 | 277 48 20| ?L - (48°3) 89-9
Kodaikanal ®. | M. 93-3 | 282 49 44| 7L — (49-7) —
La Paz Bi. 1158 | 118 — — 34 35 | PR, 62-3 64-9
Toronto M. 172 | 49 — — — 652 707
Washington = | — | 1193 54 56 29 ? — —_ 728
Pulkovo G. 126'6 | 335 | e 19 48 | [4+40 — — 7573 811
Helwan E | M. 138°0 | 297 20 20 ) [+44 — — — —
Vienna — | 140°3 | 330 | 20 2 {[+23 — — — —
De Bilt — {1414 | 343 [ e20 49|+ SBJ — — — 530
Graz W. {1415 | 329 e20 14 [+32] — — — —
Zagreb W, | 142°1 (328 e20 2|{-+19] — — 40-3 —
Kew M. 1434 | 348 — — — — - 96-3
Paris — | 1452 | 343 | 24 20| ?PR, — — 94-3 96'3
Moncalieri S. 146'6 | 334 | ¢ 20 34 | [+43 36 42°9 —_ 373 -
Rocea di Papa Ag. [ 146'7 | 325 | 20 41| [+50 — — — 520
Tortosa — {152'9 | 339 21 4 ? — 72:3 1053
Coimbra W, | 1556 | 354 | e86 20 ? — 100-3 —

For Notes see next page.
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NoTES To SEPT. 204. 2h. 49m. 40s.

Additional records and notes: Riverview PR, = +6m.5s., MZ = +13- im.,

Sept.

Sept.

Sept.

Sept.

Sept.

Sept.

Sept.

MN = -} 14:4m. Melbourne P is recorded as PRe. Osaka MN = +32-3m.,
Toronto gives another L = 4+67-3m. Washington LN = +71- %m E on
the Mainka is given as 3h.47m.31s. 1ulkovo PR; = +23m.24s. De Bilt
records ¢ == +30m.53s., eN = +43m.11s., ¢E = +43m.21s., MN = +35-7m.
Zagreb ePW = +20m.25s., iPK = —20m.48s., iPW = +20m.52s. Rocca ch
Papa e~ +20m.16s., M = L 21m.26s., e = +27m.23s., M, = +44-3m., M, =
+41-6m. Ottawa gives el 3h.54m. to 4h.15m.0s. Eskdalemuir 4¢h.0m.
to 5h.30m.0s.

20d. 3h. 19m. 0s. At 40°-5N, 14°-0E. A=+ 738, B=+-184, C= 4--649.
A r. 0—C. S. 0 —-C. M.

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

Monte Cassino 1-0 0 9 -7 — — —
Rocea di Papa 1-6 el 24 — 1 0 42 — 3 0-9
Zagreb 55 el 45 +20 — — e 21

Zagreb records e = +1m.55s., eM = +3-0m.

20d. Records also at 4h. (Zagreb), 9h. (Athens), 14h. (Manila), 15h. (Athens)
20h. (Athens and Edinburgh), 21h. (San Fernando).

21d. 1h. 6m. 40s. Pulkovo gives iP = 46m.40s., i8S = +11m.54s., e =
+12m.51s., .= +18-3m., M= -+1%3m. Helwan P = +20m.20s.
Rocea, di Papa eP = +8m.10s.,, M = 4-8-6m., ¢ = 4+ 8m.268., M = +29-8m.
De Bilt ¢ = +25m.20s. Is the origin about 44°-0N. 14°-0W.?

21d. Records also at 1h. (La Paz), 2h. (La Paz and Zagreb), 3h. (Helwan),
4h (Taihoku), 5h. (Taihcku), 8h. (Tueson and Berkeley), 10h. (River-
view and Manila), 11ih. (l\ldnlld and Osaka), 13h. (Athens) 17h. (Mizu-
sawa), 18h. (Lick), 21h. (Tucson and Roceca di Papa), 23h. (Manila).

22d. Records at Oh. (San Fernando), 3h. (Taihoku and La Paz), 6h.
(Athens and Manila), Th. (Athens), 12h. (Rio Tinto), 15h. (Taihoku),
18h. (Helwan and Lick), 22h. (San Fernando).

23d. 19h. 45m. 20s. Close to Athens. Athens iP = +0m.9s., L = +0-21n.,
M= +0-3m. Roceca di Pdpa el -+~ +2m.4s., M= +4-0m. Pola eP =
+4m.10s. Vienna el’7 = ~5m.22s. Graz e = +5m.5%s. De Bilt
eE = +10m.46s., cN = +10m.52s.

23d. Records alco at 1h. (Helwan), 2h. (Taihoku, Zagreb, and Zi-ka-wei),
15h. (Manila, De Bilt, and Edinburgh), 16h. (1101101111\1 and Helwan),
17h. (La Paz), 18h, (Athona), 19h. (Athens (3)), 20h. (Sydney and
Athens (2) ), 21h. (Athens), 22h. (Athens, San Fernando, and Edinburgh),
23h. (Edinburgh).

22
1917. Sept. 24d. 20h. 7m. 40s. Epicentre 4°-5S. 152°-0E.

A =—880, B= 4468, C= —-079; D= 4470, K= 883
G = +-069, H = —-037, K=—-997.

Station. Inst. A | Az, . O-CL 8. ‘ Q- L. M.
‘ 1
1 > . M. 8. ‘ s M. 8. s M M
Riverview W, 292 | 182 eb5 54 k —-26| 110 28 ~52 | e140 166
Adelaide M. 32-8 | 200 i1 38 ’8 {11 38) —-43 — 251
Manila w. 362 | 302 e7 34| -+10 1 27 —108 13-4 135
Osaka 0. 42°2 | 340 8 12 0 - — 182 216
Mizusawa 0. 44-8 | 348 8 27 -5 — — 90 -—
Batavia w. 44-9 | 266 ig8 41 + 9 115 20 =~ 6 — 173
Zi-ka-wel G. 461 | 323 8 59| +18 — — — —
Honolulu M. 553 60 9 50 + 9 17 14 —11 283 331
Bombay O.F. 813 | 290 12 23 -4 22 10 --28 - 234
Victoria M. 89'9 41 22 28 S (22 26y ' —109 432 548
Pulkovo G, 1094 | 333 114 38 —19 26 16’ I —87§ 533 —
Lemberg B.O.; 1171 | 326 20 14 | ?PRy v - - —_
Helwan M. 1187 | 302 19 20 | YPRy — — — —
Toronto ! 1202 41 — — 268 —
Vienna 122-2 | 327 18 21 ¥PRy — — —
Graz 123'4 | 326 20 58 . ?PR, — — — —
Zagreh .1 1238 | 324 21 5:¥PRy — — 403 —
Edinburgh LML 1250 [ 343 . 20 20 ?PR,; — -— — —
e Bilt L 1251 1 336 : €21 12 PPR, 40 50 — — 673
Pola LW 1258 | 324 21 20 ?PR, - — —
Tiecle |G 1264 1335 " e21 8 7PR, ~ — — —
Rocca di Papa | Ag. 11281 1322, 21 28! YPR; — e 22°6
Paris i G 128+7 {335 ¢ 122 38 ‘ ?PR, - 86°3 —
Moncalieri s, 1289 {329 : i21 257 YPR, - — 317 —
La Paz Bi. 1351 | 119 19 20 - [-10] - 39-3 480
Tortosa ‘ Ma. | 1351 1329 19 27 :{- 3] 23 0 — 238 417
Rio Tinto M. |15 332| 26 20 * — : 833
San Fernando | - | 1424 331 } 19 20 ‘\ [-243 - — 323 873
|

Additional 1ecoxda and notes : Riverview PR, = +6m.55s., SR, = +1zm 4s,
Manila MN = +13-6m. Osaka MN = 422-0m. Mizusawa PN = +3m.2s.
Victoria 8= +33m.20s. Pulkovo iPRy = +19m.20s., i= +25m. 25 5 i=
+ .38 P +28m.35s., SR;=-+35m.26s. Tomnto L = +280m.
Za;:reb P=-+19m.8s. Rocca di Papa ¢=421m.32s5.,, M = +38-6m. De

Bilt MN = +66-8m.

Sept. 24d. Records also at Oh., 3h., 6h. (Athens), 10h. (Taihoku), 11h. (Manila
and Athens (3) ), 13h. (Athens), 14h. (Athens and La Paz), 15h. (La Paz),
16h. (Athens and La IPPaz), 17h. (Athens (2)), 19h. {Athens (2)), 21h.
(Berkeley, Lick, and Athens), 22h. (San Fernando).

Sept. 25d. Records at 0Oh. (Athens), 1h. (Riverview and Pulkovo), 2h. (Kdin-
burgh, Helwan, Rio Tinto, and De Bilt), 3h. (Riverview and Taihoku),
8h. (Athuls) 9h, (Athens), 13h. (Athens), 18h. (Athens), 21h. (Athens),
22h. (Athens), 23h. (San Fernando).

Sept. 26d. TRecords at 9h. (Manila), 10h. (Athens), 16h. (Athens, Kew, and
Edinburgh), 20h. (Athens), 21b. (San Fernando), 22h. (Kodmka,nal)

Sept. 27d.  Records at 0Oh. (Edinburgh), 3h. (Athens), 5h. (San Fernando), Th.
(Algiers (3)), 8h. (Algiers), 16h. (Rio Tinto), 20h. (Rocca di Papa),
22h. (2an Fernando).

Sept. 28d. 15h. 42m. 40s. ]iarceluna gives P = 4+0m.18s., L = +0-6m. Tortosa
P = +0m.428., =+1-3m,, M=+1- um Marseilles I’ = +0m.36s.,
8= 4 0m.57s. Dplccntre 421N, 3°5B2



24

23
TABLE.
Sept. 28d. 10h. 53m. 20s. Repetition of 1917 July 4d. Oh. and 15h. 25°0N.
123°0E. P
A Az P. 0-C. §& O0-C L M. 28 s |s-v] 25| p
° ° nl. s. 8. m. s 8. m. m. & see. sec. [ ‘ sec.
Taihoku 13 274 013 —1 —  — 05 22 -
Zi-ka~wei 58 330 el 43 +13 — — e3:6 — ¢ 28 55
Puikovo 69-9 328 — — — ~— e 347 — 1 i 991 438 101 855
%el\{van g?(zj fgz 50 40 2 - = i = 2 S1004 | 444 ] 102 | 860
cele . z _ — J— —_ e . —_— o " 5 P is
De Bilt 858 337  —  —  — o e4dl 496 i 1016 ‘ e BT
Edinburgh 87-2 333 46 40 — I — - o o L oaes | 105 &
San Fernando 102:0 320 56 40 — —_ = _ = 5 - ) 2 5 874
Cape Town 1152 230 — — — —_ — 511 g i}ﬁ [ igaz %gb :ﬁi
2 30 E i 8-
Paris records long waves from 20h.42m. to 20h.44m. 8 ¢ ‘J 107 | 480 108 ‘ :%3
9 511091 ds6 | 109 | 803
) 10 21108 1 491t 1101 897
Sept. 28d. Records also at 3h. (Monte Cassino), 11h. (La Paz), 15h. (La Paz and 11 ¢ | 1116 T o902 ! 16p7 Y an
Moncalieri), 20h. (Moncalieri), 23h. (La Paz and Bombay). 19 95 1128 112 907 \ 1666 | 759
13 32 | 1141 13! 911 1574 703
Sept. 29d. Records at 3h. (Mizusawa), 4h, (La Paz), 9h. (Algiers), 10h. (Algiers, 1 \ |13 | olbyqoee que
Rio Tinto, and Tortosa), 15h. (Mizusawa), 17h. (Algiers), 2lh. (San i k¥ i ol Tane | mas
Fernando), 23h. (La Paz). }‘7’ : Héé ﬂ‘; ; (;—;; i _jt;
Bh D REpEA i
18 : "1202 118 | 031 780
Sept. 30d. Records at 1h. (Athens), 2h. (Athens), 5h. (Zagreb), 6h. (Mizusawa), 19 2 571 | 1214 119 | 938 784
9h. (Lick), 15h. (La Paz), 18h. (Rocea di Papa (2) ), 21h. (Rocea di Papa 20 508 51T ‘ 1236 120 1 943 787
and San Fernando), 23h. (Helwan). 21 24 311238 120 | 947 790
22 ‘ 90 | 1250 | 122 | 952 792
23 ! 5 \ 1262 | 123 | 957 05
2 5 702 1 1274 124 | 961 798
25 9 | 1286 | 577 | 1251 966 800
26 5112071 582} 126 | 970 803
27 1309 | 388 127 o974 806
28 | 5 | 7127|1320 | 595 | 128 978 309
29 | 77 | 73311832 0 590} 129 | 983 | 811
30 | 388 | 694 306 )80 ‘ 739 ; 1848 . 604 | 130 | 988 813
S11 898 | 711 318{81; 745 [ 1335 | 610 131 992 815
32| 407 | 728 ‘» 321 | 82 | T30 1366 | 616 | 132 | 996 818
33| 416 | 744 | 328|830 756 11377 | 621 133 | 1001 820
341 425 | 760 | 35 081 7oz | 1388 | 626 154 | 1005 822
35| 433 | 775 342|853 | 768 1399 | 631 135 | 1009 824
36 | 442 | 790 | s4s |86 ! 773 1410 | 637 ] 136 1014 826
37 450 | 804 | 354 {87 \ 779 ’ 1421 | 642 | 137 | 1018 828
38 | 438 | 818 360 | 83| 785 ) 1432 | 647 1381023 329
30 | 4661 8321 366 |89 790 | 1443 | 633 | 139 1027 831
40 | 475 | 847 372 090 | 796 | 1454 1 658 ] 140 | 1031 833
41| 483§ 861 | 378 |91 | 801 | 1464 . 663 | 141 | 1085 834
42| 491 | 875 384{ 92| 807 | 1475 | 668 ] 142 | 1039 836
43| 498 | 888, 39093 ‘ 812, 1485 | 673 143 | 1043 338
441 506 | 902 1 306 | 94! 818 | 1496 | 678 | 144 j 1047 839
45| 518 | 915 402495 | 823 | 1506 | 683 | 145 | 1051 841
46 1 5200 928 | 408 | 96 ’ 829 | 1516 | 637 | 146 | 1035 842
47| 527 | 941 | 414|977 834 | 1526 | 692 | 147 ! 1059 843
48 | 5341 954 | 420 )98 | 840 | 1536 | 696 | 148 | 1063 | 1907 | 844
49 | 540 | 966 ( 426|199 | 845 {1546 | 701 ]| 149 | 1067 | 1912 | 845
50 | 547 | 979 | 432 1ooi 851 | 1556 | 705 | 150 | 1071 | 1917 | 846
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Bulletin for Oct., Nov., and Dec., 1917.

The present Bulletin completes the vear 1917, the series being
(1) Jan. and Feb., (2) March April, (8) May, (4) June, July, (5)
Aug., Sept., (6) Oct., Nov., Dec. In the preparation of these
Bulletins the work has undergone some changes and develop-
ments. Firstly, more attention has been paid to the smaller
earthquakes, which in (1) were omitted altogether, but which
from (2) onwards have been mentioned in any case, and some-
times tentatively reduced. In (2) attention was called to the
importance of records for P received at the Antipodes, and a
formula was suggested for the relation between time and distance
from the epicentre. In (3) it was remarked that different earth-
quakes shewed systematic variations from this formula which
might be ascribed to variations in focal depth, and estimates
were given for these variations. In (5) attention was called to a
period of about 21 minutes in the recurrence of earthquakes ;
firstly, for those from the same focus, and secondly for those in
any position, when allowance was made for latitude. All these
matters have been mentfioned tentatively, and are still under
investigation,

In (4) brief mention was made of the Conference at Rome, and
the suggestion of making the present Bulletin the official puollca-
tion of the International Union for Jan., 1918. Assuming that
this course wili be adopted, the present nurnber will thus mark the
conclusion of the period during which the British Association has
been immediately responsible for this work. It is the tradition
of the British Association to foster new seientific enterprises until
they can be handed over to other management ; and the present
case is perhaps not the least important of such activities.

HHT,
Tniversity Observatory, Oxford,
1922 October 6th,

1917, OCTOBER, NOVEMBER, & DECEMBER.

et

Oct.

Td, Tleeords at 110, (Mizusawa), 12h. (I‘ullm\o and Manila), 16h. (La Paz),

20h. (La Paz, Athens, and De Bilt), . (Lick, San Fernando), 22h,
(Athens), 230, (Athens).  Kxplosion m Ju‘nt on this day.

2d. Teecords at 3h. (Lick), Oh. (Atheus (2) ), 10h. (Riverview and Athens),

11h. (Athens), 13h. (Athens), 1th, (Athens and Mizusawa), 161, (Athens),
17h. (Manita), 21h. (San Fernando).

Oct. 3d. Th. 17m. 20s. At 4°-0N. 115°0K., as on 1914 Aug. 62

Qet.

Oct.

I

Oct.

Oct,

Oct. &

Ot

Consideration of the res

S, 21\31\ hm (0s. )

44, 230, S3m. (H0s). Possibly from some origin near

A= —1422, B=+4-904, C=---070; D= + 906, E = +-423;
G=—-029, = 3
A Az T O -C I. AL
. - N 5 5 n m.
121 24 o2 0 —_— — S 57
13-k “I‘) iso2y —= 7
,l 274 [QEER ] — —
i>nlkovo 539 330 ¢ 24 10 (21 10) —

uﬂs sugeests that the epiecentre should he moved
o the N.E. about 1” or 2°.

Clos o8 0P = 4445, L= -+1m.18s.,

> to Manila, which gi

S = --1m ~1m.37s.  Monila also recor w later shock
with P =2
3d. 23h. 47m. (10s.). Close to Monte (a; ‘mo, which gives P =~ 4+ 3s., M~
—2s. (Sie!), Rocea di Papa gives el? = +-9s., M = 4245,

3d. Records also at Oh. (Lick), 12h. (La Paz and Helwan), 13h. (San Fer-

nando and Pulkovo), 16h.
Fernando), 22h, (Athens).

giers, Lick), 19h, (Athens), 20h, (SRan

4d. Recordsat 9. (Monealieri). 10h. (Mizusawa), 120, (Simls). 150, Qanila),

22h, (Manila), 23h. (Manila),

d. 230, (32m.). A shock near Lick, which records e =230.32m.59s, F =

23h.35mn. 10s, This is followed by

TANL 7050, as on
1913 Oct. 2d, 4b., though the De Bilt record cannol bt u*crm(l](d

Adopting this epicentre tfor illusiration (A = -+-188, B = 973, C=
+-131) we have—

A Az, Poooou=0 s 0-C L. M.

o s, S nL s, LN m. m.

La Par 156 545 —6 1020 1 163 176

Pilar 61 23 8?0, — —_ et .

De Bilt S8 U2 H0 ! — — — —

Edinburgh 34 36 20 0, — — _ —

Helwan 1036 5T B4 20 20, — J — —

La Paz gives also i — +14m.54s8, and 4-15m.20s,



Oct. ad

Records also at 0h, (Atheng), 4h. (Manila), ih. (Edinburgh, Pulkovo,
Ilelwan, and La Paz), Sh. (Athens (2) ), 9h. (Athens), 10h. (Athens and
Mizusawa), 11h. (Athens and Manile (2)), 12h. (San Fernando and
Manila (2) ), 14h. (Athens and La Paz), 15h. (Manila and La Paz),
18h. (Taihoku). 20h. (Melbourne, Adelaide, Rivervicw), 21h. (Afhens),
22h. (Manila), 23h. (Athens).

Oct. 6d. 4h, Im. 0s. At 40°-0N. 20°-0E. (as on 1917 April 26d. 13h., June 25d.

Oct.

Oet.

13h., and 29d. 8h.).

=720, B= 4262, (= 4643 ; D =-4:342, E= —940;
(= -804, H = +-220, K= —-T66.

A Az, P. 0 -C. S, 0—-C. M.

N m. s. ER m. s, s. m.
Athens 36 123 o0 58 + 2 el 50 +11 3-0
Monte Cassi 19 2 211 - 2 11) -3 —
locea d HR ol 48 18 — — 4-7
Zagreh 65 i1 27 —12 2 4% -9 30
Uola 86 el 0 — 40 — — —
Triest T3 — - 3 8 -—14 —
Graz T8 el 23 —33 — — —
Vienna 86 e b — 10 — — —
Helwan 137 130 — — — —
De Bilt 15-8 e 6 s 8 6) -+ 76 95

\dfhtlonal 1‘0( U]'(lh 1 Athens MN = +2-9m.  Zagreb eP = +1m.6s., INE =
4-1m.36s., +2m.5s. Helwan P=+417m.0s. De Bilt MN = +9-4m.

6d. th. 48m. 8s. At 40°-0N. 20°-0X. (as above).

A Az, P. 0-C. s, 0~C.

- m. s ] m. s S,
Athens 36 ]Z‘K el 58 148 -+ 9
Monte Cassino 49 290 113 —~13 — —
locea di Papa ¥ 201 el 24 — 6 —_— —_
Zagreh G- 3356 1 21 —18 235 —22
Pola G-6 319 el 16 —24 — —
T'riest T8 3923 23 +- - -
Graz 7.8 336 el 22 36 —- —
Vienna 34 343 ol 46 —24 — —
Tecke 96 327 o7 34 ? — —
De Bilt 15-8% 325 728 kb (7 28) 38
IPulkovo 20-8 15 ¢2 4 167 — -

Additional records: Athens ¢l = +2m.10s., XN =+4+2m.143. De Bilt
MN = 4+8-3m. Zagreb iPX = 4 1m.36s., i = +2m.52s. The records from
Ucele and Pulkovo seem to belong to a different shock or shocks 2

6d. Records also at 0h. (Edinburgh), 1h. (Manila). 2h. (San Fernande),
3h. (BEdinburgh), 5h. (Athens), 6h. (Athens), Th. (Manila (2)), Sh.
(Athens and Mizasawa), 9h, (\IdnlLL). 12h. (Riverview. Taihoku), 13

(dvdney, Honolutu), 14h. (Y*aris, San Fernando, De Bilt, and Hvlwan),
i5h. (Monte Cassino), 161, (Athens), 17h. (Mizusawa), 18h. (Manila),
190, (Athens and Mauila), 20k, (Athens), 28h. (Athens).

4

1917. October 7d. 14h. 42m. 25s. Epicentre 0°-0. 27°-0W.

A= +-891, B= 454, C=-000; D= —~-454, Bi=—-891;
G =-000, H=-000, K= —1-000.

Rtation and Ly . 5 8 o - 1
Component. lost. | A ! Az, P, O-C. S, 0-C. L. M.

| i

|

! . AL S =, M. S | Mo b
Rin deJanebro N, - 298 214 - e8 29 ! 146 173
San Pernando N § M. 0 o4r2 o 26 a035 -— 281 | 251

M, 412 28 17 45 [ 236 | 271
Rio Tinto M, ! o4gr o240 11 35 - — | 248
Coimbra W, 436 7 20 e8 11 —-17 19-7 208
Ta Quinen M. 437 237 e +79 — —
LaPaz Bi. 438 246 18 29 + 8 227 248
Algiers — 46°1 31 8 29 —15 218 266
Tortosa V. 478 ; 28 8 42 i-36 22:6 30°5
Barcelona Ma. | 491 ] 28 'el0 35 - 228 —
Jape Town M. 54-4 1 133 — ; - — 17:0
Monealieri S. 544 1 30 e?8 37 ~ 4 252 307
Paris — 550 | 23 — - 246 306
Rocca di Papa Ag. | 550 | 36 e9 37! - | e301 326
Kew M. 562 | 20 23 35 o — 336
Stonyhurst M. 57°5 17 e12 37 7 28R, — 32:2
De Bilt £ 586 | 23 - =% 291 303
Eskdalemuir G. 58:8 | 16 18 10 4 244 —
Edinburgh AL 59-2 15 18 5 -8 - 346
Zagreh w. 593 | 33ic10 9 v 306 531
Athens — 61’5 45110 12 — — -
Ottawa - 62'4 1 323: 13 56 -3 260 —
Flelwan M. 62-9 56 14 17 S — 40-8
Toronto —- 638 : 320 | - : 443 —
Pulkovo IR 742 261 111 48 -2 296 491
Mauritius AL 852 { 110 3423 - — i 448
Victoria M. 947 | 316 39 9 A 74 532
Clolombo M. 1066 | 80 55 35 -— -
Honolulu —— | 1277 13001 39 29 Y [ 666 748
Riverview — 1461 | 177 1 e 70 41 \ 3 P -— ; — 855 879
i

La Paz gives also 1~ +18m.54s, =8R,?
Paris gives e =14h.33m.0s., which
precedes above shock : slmnld 1t pu’haps be 14h.53m.0s, which would be
near Pt De Bilt gives also SN — m.11s., MN

Zagreb gives algo iP = -+ 10m.16s

Coimbra gives also MN
Monealieri gives also

*

e = +14m.08. Ottawa gives al “Putkovo
PR, = +14m.36s,, PRs= +16m.4s., =i 25m.118., 8 GEN
Riverview gives also MN — | 88-1m. l'( Ph* record disturbed I)\' W md

Oct. 7d. Reeords also at Hh. OMizasawa), 4l (Monte Cassino), 10h. (La az),
12h. (Atheuns).

Oct. 8d. 6h. 21m. 218, At 393N, 21705, (as on 1917 May 23d. 5h, and Aug. 194.).

A Az, 1, 0 - S, O—-C. M.

. m. s, s m. s. 2. n.

Athens 120 ¢ 0 1] el 18 0 1-3
1Toeca di Tapa RACRY e —~ — — 4 g
Barcelona 284 il H 121 26 ! —

Athens also gives IN - 136, {Zocea di Papa also gives MN =
Fom. Zagreh’s record fails froin absence of minate ms arks.

Oct. 84. 16h. 11m. 32s,  Repetition from 393X, 21-0i. above ?

FaN Az, P, (ST 0N B, 0~ L.

a ° ni. s, BN m. s, S|, m,
Athens 2-3 120 e i 0 el 18 1) e 16
Telwan 127 130 11 2% — —_ — —



5

Oct. #d. tecords also at Oh. (Besancou), 1h., 2h., 3h., 13h. and 16h.35m. at
Athers, Th. and 8h, (La Paz), 12h. (San Irernando), i8h. and 20h.
(Zagreb), 22h. (San Fernando).

Oct. 9d. Records at 5h. (Athens), 9h. (Batavia), 15h. (La Paz).

Qct. 10d. Records at 2h. (Athens), 5h., 8h., and 9h. (Zi-ka-wei), 12h. (San
Fernando), 19h. (Lick and San Fcrn‘mdo). 20h. (Algiers and La Paz),
21h. (Barcelona, and Tortosa), 22h. (Paris).

Oct. 11d. Reecords at 2h. (La Paz), 5h. (Colombo), 6h., (San Fernando), 10h.
Pulkovo and RIV(‘!VIC\’V) 12h., 15h., and 19h. (La Paz), 21h. (Berkeley
and Lick), 22h. and 23h. (Manila).

Oct. 12d.  TRecords at N, (San Fernando), 1h. (Zi-ka-wei), 5h. (San Fernando).
11h. (La Paz), 17h., 18h., and 19h. (Athens).

Oct. 13d. 4h. 20m. 30s. At 18°-ON. 100°-0W. (as on 1916 Nov. 21d. 6l.).

A Az, P. 0 —-C. 5. 0-C. L. M.

o o m. s. s, m. s, s, m. m.
Tueson 17:3 318 410 — — 88 05
T'oronto 31-0 30 — — - 39-8 —
Ottawa 3440 31 — — — ¢ 19-5 —
Yictoria 35:8 333 — — — 195 —_
Pulkovo 925 23 25 30 25 (25 30) +50 465 —
Helwan 1131 35 3030 il G0 30) 4214 — —

Additional reeords: Tmeson MN ~ +9-9m. Victoria L = 4-22:9m,

Oct. 13d. 16h. 3m. 40s. At 33°-5N. 16°-0E. (as on 1917 June 12). It is assumed
that there is some mistake in the Athens record, for there is no obvious
way nf reconciling it with the other two.

A Az, r. o-C. 8 o0-C L M.
- - m. s. 8. m, s. 8. m.  m.
Rocea di Papa 41 323 e0D 58 —~ 6 156 4 3 e 2-2
Athens 6.1 H] 5 1 ? — — es1 52
Zagreb 7300359 153 + 3 316 —2 —_ —

Rocea gives also Pn— +-1nu8s. 1 Zagreb i = +2m.325., +2m.50s.

Oct. 13d. Records also at 3h. (La Paz), 3h., 19h., and 22h. (San Fernando), 21h.
(Athens), 23h, (Taihoku).

(et, 14d.  Records at Oh. (La Paz). 2h. (Batavia), 3h, (IHelwan and Honolulu).
5h. (Helwan), 6h. (Batavia, Rocea di Papa. and San Fernando), 11h.
{Mauila), 13h. (Roeea di Papa (2) ). 14h, (Rocca di Papa and Manila),
17h. (Rocea di Papa, Monte Casgino, and Zagreb), 18h. (Roecea di Papa).

Oct. 15d.  Records at 0h, {Athens), th. (Algiers), 4h, and 16h. (Manila), 1th.
(Helwan).

Oct, 164, Tecords at 0h. (San Fernando and Lick), 2h. (La Paz), 5h. (San Fer-
nandn), 11h. (Mizusawa), 13h. (La Paz), 14h. (‘\Iamla,), 17h. (Bombay).
18h, (Miznsawa and ﬂsaka) 21hb. (Riverview), 23h, {Lick).

Oct.

Oct.

6

17d. 1h. 24m. 308, At 1073N. 90%-5E. (as on 1914 Aug. 4 )

A=—007, B=+-760, C=+-619 ; D =41 000 E= 4008,
G= =006, T~ 640, K

Az, r. O-C 8 0-=C T, M.
. ™. s €. om, s, ER m. m.
Himla 2345 3 — 2 — —_ —_— 61
Bombay 220 —30 — 9.1
Kodaikanal 204 3 12 22)  +8 — —
Colotabho 9y ‘L
Helwan 276 13 - -
De Bilt 310 - - — —
Paris a10 -~ —
stonyhurst 39 = —
Mauritiis 213 22 5% 7 —
De Bilt gives also vL\ = -./* MN = - 29-4m., _ Mauriting gives alsn
PN = + 24,10, Kew gi . at Thos%m, “ Very small.”™ Stony-

3
hurst max. 2h.2m.30, Iwkdalo gives <tight disturbanee 1h.65m. to
Zh.45m.

- 0. 285

174. loh a4m (Uq) Mvusa\‘\d. 1= = +0m,54s.  Manila ¢
43m. 238, I bl probably a different: shock. We have
]{lver\w\\ PP<14h 51,305, v L= 140.59m 308, ME = +8-7m., MN =
--10-7m., and other records from Melbourne, Honulul\n Helwan, and
Batavia eP =15h.38m.0x,

/r;

ct. 17d. Records also at 2h. (Manila), Th, (Manila, local, and Riverview), $h.

Oet,

Additional records :

Oct,

Additional reeords: \ﬂun~. o=

(Batavia), 12h. (San Fernando), 2th. (Bareelona and Rocea di Papa),
22h. (San Fernando), 230, (Athens),

18d. 4h 24hm, 05, At 40°0XN, 20701, (ax on Oct, 6d. 4h.).

A= 7200 B = 2, (=613 D =342, ¥ = —040
¢ 4604, 11 = 220, K — —-786,
A Az PO =0 S, 0O -~C, T.. Jus
s S 5. EN . .
Athens 30 — 12 2:0
Monte Cassino 25 - — hah)
Rocca di Papa 13 +49 -— 45
Zagreb 32 - 29 _— 4-2
Pola B30 —30 — —
Graz i3 — —_— —
Vienna 4 — - e
Lemberg 42 B — —
Moncalieri 35 — 6-0 91
Barcelona, - — e300 110
Helwan — — -
Paris ¢ 90
De Bilt &
Tedinburgh

Zagreb i
A0s., SR
D

+2m, 41 +2m.52

MNW = £4am, Moncaliori ¢ Bilt
dalemuir 4h.36m. to 44Tm. 71 hv residnals suggest
might be moved a little nearver Athens.,

MN
that

th(* epicentre

18d. 18K, 48m. 45%, AT 4070N. 20701, as above ?
/A A, . O —C.

Athens

Monte Cassino
tocea di Papa
Zagreh

Graz

Vienna
Lemberg
Helwan

Paris

De Bilt

-1,
+2m,20s., - 2m. ..f;« .y i 2m. b, 2n
135, MNW 4ot De Bilt \I\ = | 8-,
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Oct. 18d.  Records also at 5b. (Athens). 7h. (Athens), 9h. (Vienna), Lih. (River-
view), 16h. (Manila), 20h. (Usaka).

1917. Oct. 19d. 16h. 36m. 50s. Epicentre 18°-0N. 100°-0W.
(as on 1916 ‘\Io\ 21 and 1917 Oect. ld)

\ ! | |
| i
Station. \ Inst. A Az, ! i O } =, - [ M.
i | |
! . voso s M. N
Tucson 17°3 - 97 59
Port au Prinec 262 | T34y ! [ — -
Berkeley i 278 ¢ (182} —
Washingtou 28'8 1 17 4+ 4 158
Cheltenham o 289 : i 161 197
Toronto M. 310 i 12 28 - 37 14-8 202
Jthaca B.o.| 315 ¢ i -- e 189 -
Vieques B.O.| 328 P10 R r 0 -8l 159 187
Ottawa - 340 ! 700 123 7] 187 -
Vietoria - 358 7 3 14 4 30 483 239 309
Pilar AL 60'6 el4 56| PRy - —
Edinburgh M. 790 22 100 P8 ¢ (22 10) ¢ -2 - 487
Coimbra — 797 w22 12) — 8| ¢222 —
Stonyhurst AL 799 21 40 21 40) —42 — 452
Rio "[inta ML 817 24 10 (24 10) i .87 492
San Fernando - 823 23 10 (23 10) =21 502
Paris — 845 c23 10 (23 1), -4 452
De Bilt — | 848 1249 23 16 | -1 483
Moncalieri 5, 892 38 36 - [ -
Graz W, 93-0 — - [
Polu W, 932 e33 10 — | -
Helwan M. 130 29 10 ;
Riverview -~ | 1154 c 58 46 b= 84'8
Melbo M 1205 - - — 662
Cape l'ow M 123-3 60 16 *I . - -
Batavia - 1513 ed43 20 - - ' - 472
Keodaikanal 1ML 1516 9% 4 e - - —
Mauritins ; M. | 1890 | 9 moap vl - 814
I l : e |

107, 1\1\1 = Tll 8m. Chel
ashington e « L im.22s,, 8~
at F9m.s2s, quucs N - llnh
46s., L But also gives 1 at 16h. Z\m uoal
16h.39m., L ab 16h. 431, M at 1(>I\ . l’mlmbl) however, this should be
dated Oct, 20 or Oct. 21, as otherwise these earlier records follow the later
ones.  Coimbra b is molmbl\' S as shewn,  San B omaudo MN = -+ 1721,
Paris  MN = 43 Zm Do Bilt (‘\1\1 ¢ 28 sak.,  e3R, = o d2m. 81
eLiN — +45-2n1., N - )U 1in., 7—]1:1\ 3Tm. lU» ., Riverview M .
--67-0m. Mcuul(ms PN == 4 750, lUs Eskdalemuir 17h.0m, to 1\ NI
Bombay 18h.7m. tu 18h. 121_|1. Uecde M - 4 3¥m. Kew M-~ -40-6Gm.

Jm l.w . i,
oronto |

N = +16-2m., N

Qot. 19d.  Records also at dh. (Riverview), 110 (Mizusawa), 13h. (Moncalieri),
41h. (Lick).

Oct. 20d. 17h. 33m. 33s. AL 1605, 168°-01.¢ (as on 1917 May 29d. 6h. and 1916
Aug. 16d. 221, &c.)-
A= —940, B=+-200, C=—2T6; D= 208, £« +-978;
G = 4270, IL = —057, K = —961.

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

. o . S ER UL S, o, Bt
Riverview 254 217 cH o2l 0 ¢9 33 0 15-4
Melbourne 2943 218 - - - - 17-5
Batavia 60-6 271 el 27 71 e -
Victoria 88 3% .- - - 181
Mauritius 02 46 21 11 -
Toronto 17+ - —
Helwan 3¢ 36 27 ? e . —— -
De Bilt — - = eT0-4 739

\1\ erview alsu i

R I) T, 'I‘Ul‘uutu also L — --70-81.
De Bilt records also LL\

b‘: lm., \[\ =~ 5 T70-1n

5
Oct. 20d. Record also at 4h. (Moncalieri), 15h. (Lick).

Oct., 21d. 6h. 54m. 15s. At 16°-08. 168°-0K,, as above?
A Az P,

e

g
I
o
\
2

o m. s. = 1]J m

Riverview 434 217 es 21 1) e10:6  1i-4
Melbourne 29-8 218 ig 9 — — 10-2
Mauritius 102-4 245 20 27 } — e e —
Riverview P3S - -+9nnd9s, MN — --11-6o. Mauriting PP — --21m.o7¢. Bom-

Bay records The L1 Lo 7h.47m.

Qct. 21d.  Records also at 3h. (Helwan, Kdinburgh, De Bilt, San Fernando:
fragmentary), 9h. (Rocea di Papa), 2%h. Mizusawa).
Oct. 22d. Th. 20m. Us. AL 130N, 837-0W,

A o119, B e — 967, Ce b
G- 027, 1 -

A Az, r. M.

B . nm. 8. m.
Vieques 177 71 4 20 85
‘Washington 264 10 ¢ 47 —
Ithaca 299 10 — — —
Toronto 30-3 5 - 13 12 -84 16-4 176
Ottawa 33-0 9 ¢33 30 ! — —— 20-0 —
Andalgala 437 158 ¢ 10 O +96 —_ —_— —~—
Victoria 48:6 323 22 6 L — — 311 36-5
Coimbra, G9-9 51 ell 22 A6 %0 8 —1Y 36-6 —
Rio Tinto 714 a4 33 0 ? - —— 1130
Honolulu 716 283 22 6 (&) 22 6) 4381 39-0 41-2
Eskdalemuir  73-5 56 — o 22 0) a2 220 —
Edinburgh 736 1o ] — - — —
Stonyhurst 74-0 3 — — 10-2
Kew 753 10 — — 540
Paris e 12 o (42 8) *rll 41-0 16-0
TUecle 783 41 ¢ —— —
De Bilt 786 39 "1 © 390 46-7
Pola 85-6 15 — — —
Helwan 1037 54 e — —
Capetown 1066 122 — — 56-6
Bombay 140-2 37 - — o —
Mauritius 141-9 106 — —= {68-2)
Kodaikanal 1497 41 —— — — -— 933 966
Colombo 153-8 41 89 ¢ L — — (34-0)  97-0

Addltwm and mnotes: Viegques PN:

LN 7-:0m., LE = +18-3m.,
M\ +5b 0m. TUecle MN -
el = +72-Tm., M= +33-71.

Washington eN = + 6m.21s.,
+22-6m. * No distinet max.” Paris
48 1m. \Lmnmus P = 4 71m.42s. Moncalieri

Oct. 22d.  Records also at {h. (Colombo), 5h. (San Fernando), 14h. (Osaka and
Mizusawa), 23h. (8an Fernando).

QOct. 23d. 1h. 8m. 30s.  Repetition from 16°-03. 168701, (as on Oct. 20, 217).
But ITenclulu does not accord.

Ay Az, P. 0 —-C. S, O - L. M.

o m. 8. =2, m. 8. 8. n. m.

o
Riverview 234 217 e5 18 — 3 e8 36 -+ 3 147
Sydney 2h-1 207 9 24 s 24) § 150
Honolulu 20-1 1.3 12 36 ? - 160

Riverview gives also PS - -9n0.58s., MN = -+ 16-31.

Qct. 23d. Records also at 2h. (Stonyhurst, De Bilt, and Helwan), 8h. (Toronto
zindLVi(;)toria-), 153h. (Riverview), 161 (Taihekw), 22h. (Barcelona and
Tortosa).
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Oct. 24d. 3h. 1Im. 235, Al 378 from Zagrel, which pecords P = - 0L dYs., S .=
- 1m.45s,

Oct. 24d.  Records also at sh. (not apparently relat e/(l to al)OVL or {o one another)
al Zi-ka-wei, Hnnulnln Rio Tinto, al 1Zh. (8an ¥ernando),
16h. (Tortosa), 21h. (Lick}, 22h, (Osaka '\117115(1,\\ @, and San Fernando).

Got. 25d. 15h. 1Tm. 133, .\ possi
23d. &c., Riverview giv
ME = - 11'7111., MN = -

on Oct.
11-1m.,

le rape (1( N, t)om 16~ 0. 16858°-01.
i = L, 28, L
Gm.  No other revords.

—_
@
':‘

Oct. 256d.  Records_alzo at 10h. (Helwan), 11ih. (Manila), tsh, (Helwan and
Algiers), 1Th. aud 18h. (Mizusawa), 19h. (\Lxmla), 20h. (Honoluly,
Riverview, and San Fernando), 23h. (Manila (2) )

Oct. 26d. Heeords at 6h. (Manila), 7Th. (Laihoku, Zi-Ka-wei, and Colombo),
9h. (Berkeley and Lick), 100w (Hlclwan), flh. (Capt Town and Colombo),
16h. (Lick), 19h. (Zi-ka-wei).

Oct. 27d. Reocords at 3h. (Berkeley), 4h. (HMclwan), 6. (Riverview, Melbourne,
and Honolulu), 19h. (Taihoku aud Athens).

1917. Oct. 28d. 16h. 52m. 35s. Epicentre 0°-0. 27°-0W.
(as on October 7).
A 4891, B= 434, C==-000.

|
Station. Inst.] A | Az r, o-C. 8. o-C. L. M.
|

N N M= S M. 8. s, N g
Rio de Juaneiro - 27-8 : 214 i7 25 +-138 155 18'6
San Fernaudo M. 412 26 6 25 — 197 234
Rio Tinto M. 4271 24 15 25 1-49 - 24-4
Cumﬂ)m W, 436 1 20 8 25, - 6 208 236
] - 481 34 e 45 214 224
53, V. 478 i 28 17 25 104 215 24'5

Bareelona M. 491 ¢ 29 e +152 — -
Cape Town M. 54+4 133 15 55 - 229 239
Moncalieri S. 544 1 30 e9 23 -39 21°1 274
Paris - 550 | 23 —- —16 264 284
Nocea di Papa Ag. 550 ¢ 36 j2 51 --112 | ¢ 255 277
Kow M. | 562} 20| 25 25 = 239
Ucele G. 574 22 e9 55 -19 ¢ ¢ 264 294
Stonyhurst M. 575 17 18 71 41 —_ 321
De Bilt, G. 586 6 — ~17 ¢ 244 297

Eskdalemuir (43 586 18| 118 13 + 7 297 —
Edinburgh M, 59-2 15 17 151 —58 — 359
Zagreb W. . 593 | 33| 010 4 -49 24 314
Toronto M. @ 638 | 320 — - . 597 .
Vietoria M. 94-2 1 318 — b - — 589 .

Colembo A 106-6 80 56 25 7L — — — -

| | : |
Stonyhurst gives also 8= -+231n.37s. Eskdalemuir gives also 8 = - 2501165,

fubra SR
-+ 28 Y.
4., T, =~ 16b.53m. 268,

AddltmndJ records d,ud notes : m\u [‘(llldll(l(i MN = 3-22-01, €
F17Tm 348, LN = -+21-2m., MN = 4-24-9m.  Moncalievi M
Uodc MN = F38-dm. Zagreh MNW - --32-

Oct. 28d,  Records also al ¢l (Saun Fernando), 6h. (Moncal
sh. (Athens, Taiboku, and Zi-ka-wei), 1ih., (Monte Cassin

(sSan Fernando),

(Zagrehy),
]il) (Idin-
Lurgh, llvl\\.m, Hounolulu, Toronto, and Vietoria), tih. (Du Bilt), 21h.

10

Oct. 20d. 20h. 36m. 20s. Al 8°-58. 149°-OE (as on 1913 May 214 7).
A= —-848, B= 4508, C 48 D =+4-515, BE=+-857,;
G = 4127, 076, K = —-089.

P. 0-C.

m. €.
Riverview is 46
Sydney 7 16 -
VIelbonme o —

Manila e7 16 — 8

Batavia ed 17 -7
Zi-ka-wei o8 47 - 0
Colombo G40 —101
Kodaikanal 7 46 ?
Victoria, 0 ?
Vienna i -
Graz — -
Toronto —
De Bilt 3% 16 2
Pilar e bo a8 2

San Fernando 23 40 PR,

Additional reeords and notes: Riverview
+12m.51s.  Melhourne SRy = -+ 14m.1ds.,
+13-3m. ‘Toronte L —-71:0m. e Bill
PN = +40m.10s.

Oct. 29d. Records also af. Ol (Hebwvan), 1h. (San Fernondoe), ih. (Celombo),
12h. (Lick (2) ), 19h. (Lick), 20h. (Helwan).

QOct. 30d. Records at 0h. (Jan Fernando and Lick), 1h. (;\Jouw Cassino), 2h.
(Helwlax;), sh. (Manila), 17h. (Monte Cassine), 21h. (Helwan), 22h.
(Manila).

Qct. 31d. 2h. 11m. 30s. At 16°-08. 163°-0E. (as on Oct. 20, 21, and 23 ?).

A Az, P. 0 -C. s, Q--C, L. M.
N , m. s. s. m. s, 8. m. m.
Riverview 23-4 217 is 80 —1 19 42 + ¢ ¢i24 14-0
Sydney 234 217 4 24 57 - 12-8 14
Honolulu 301 45 15 36 13 (1' "0) — 31} 235 282
Manila 356 301 e9 21 22 — — —

Riverview gives also MN — 4 14-2m.

Oct. 3id. Records also at 3L, (Helwan), LOh. (Manila and Mizusawa), 19h.
(Manila).

Nov. 1d. Records at 1h. (Lick and Rocca di Papa), 2h. (Rocca di Papa),
(Osaka), 12h. (Rocca di Papa), 18h. (La Paz), 20h. (Manila), 23h. (Lick (Z))

Nov. 2d. 16D 61 228, AL 21703, 67°-0W. (as on 1917 April 22d. 6h.).

A Az P, 0-C 8. O -C. L.
N L I s, s, m. 8. s. m.
La Paz 46 345 i1 11 0 — — 20
Rio de Janeiro 222 101 10 8 18 (10 8) 459 154
Rio Tinto 1-6 41 45 38 1, -— — (45-6)
Coimbra 2 41 43 38 2. _—_ (43:6)
Stonyhurst 30 23 8 23 8) 98 e
l’ aris 48 - — — 1346
Edinburgh 30 15 (23 38) —75 —
Moncalieri 43 -— ¢ 24 57 - 2 49-8
De Bilt 36 — - — — ¢ 49-6
Helwan 61 27 14 I (27 14) +11 —_

Additional rccordb (—a Paz P = +34m.13s. (a second shock). Lio de Janeir
eN — -+10m.2s., MN - +15-9m.

Nov, 2d. Records also at il (Rivervicw and Monte Cassino), s, (Kdinburgl),
11h. (La Quiaca), 161 (Lick), 17h, (Colombo), 18h. (Manila and Mon-
calieri), 19h, (bolomho, Mizusaswa, and Riverview), 22 (Zagreb (5) ),

23h. (Batawm)

Nov. 3d. Records at 9h. (Zagreb), 3h. (Manila), 6h. (Zi-ka-wei), 11L. (Athens),
12h. (Batavia and San Fernando), 20h, (Monte Cassino), 210, (La Daz
and Batavia), 231 (Ban Fernando).



1917. Nov. 4d. 12h. 3m. 30s. Epicentre 4°8N.

11

(See 1916 July 27d. 11h.).

96°-81.

—118, B 189, C=+-084; D= 4993, K= -118;
G =—-010, H = 4083, K= —-996.

Statiow. Inst. A Az. . O--C S, 0—a. L. M.

o N T s M. 8. |8 M M.

Batavia LA 138 e8 17| -21 — — — -
(‘uium!m M. 278 4 8 + 1 - - 69 10-9
Caleutta (SRR DR 326 4 54 +19 8 54 P41 139 398
Kodaikanal M. 2871 6 0| -1-80 - e 94 147
Maniin 66 e5 50 5 11 48 500 91 20-4
— 303 5 56 -5 10 32 - 14 - 174

49 0 017 4 21 - (171} —
3B 07 10 - 41018 © - 31 0184 224
i ML 236 1 7 48 49 - - 224
o 450 8 37, — 7] 17 18 254 353

Alizusawa [N 43 9 36: 12 17 13 — -—
Adelaide M. 139 17 12 78 (7 12 — 327
Melbourne M. 40| 118 24, 28 (18 24, 364 430
Riverview — 131 | 18 42 78 (18 42) 302 362
BSyduey AL 131 18 54 8 (18 o-l) 358 415
Helwan M. 301 10 30 —24 H — 436

Lemhberg B.O. 40 — - ¢ 481 -
Zagreh N 316 | c12 8 -12 % ¢ 22 18 -6 465 550
Cape Lown M. 19 22 18 8 (22 18) --40 57'8 604
Monealieri R 289 13 4 11 23 28 -1 381 634
De Biit - 322 — — 23 41 -2 485 625
Uccle - P1jeld3 O — 4} e23 42 -8 415 545
Paris — 319 — - | €23 53 -12 375 52'5
Algiers B 280 | ¢13 13 —4le24 1 -14 355 505
Barcelona — 312 — — 24 12 — 5| e369 594
Kew M. 322 415 | 665
Dyee Ma. 328 ?5 48) +87 43'9 580
Edinburgh M. 326 — — 662
skdalemuir Gt 326 ?4 5 —28 432 52'8
“Tortosa - 311 23 58 -33 438 597
Ciranada (83 308 (24 53) —10 — —
San Pernando 308 — - 555 635
Rio Tinto AL 309 - — 695
Coimbhra e 312 26 28 +-50 575 659
Honolulu — 67 18°5 581
Victoria 29 (29 32) <72 50°2 767
Toronto AL 358 — - 614 1056

Washington — 353 ¢ — — 64-7 E
La Quiaca M. 223 ~ — e 773 —
La Pay. Bi. 231 34 55 — 735 1094

i
Ad«}lhonallrgzcords —Caleutta PN = +5m.0z8., SN = +9m.0s., LV = ,V 14-0m.,

/wah u’\'\’\ -
23 T

el =

Manilg MN = +19- Gm.

+233m.  Maurilius Pl\ +

+32:5m.  Melbourne p
3210125, liverview

L =12h.3m.b5

5 ‘3111. De Bilt ¢k
Ueccle M= 1645

T
Coimbra  eN -

Ta]lmku L= 123
- 22- ‘)m

m.
MN =
SN

i
+ 371483, 4-0m.

+ 71 4m Honolulu L is probably PP, duo at ——18m 28s.

Toronto L = -+ 76-3m.  Ottawa gives 13h.Tm, to 13h.40m.

Nov. 4d. Records also at ih. (Zagreh and Monte Cassino), 2h.
(La Pax), 11h.

4¢ -)IH n ]uplccntw
Dyce eN = 424m

Victoria
-+43m.183. Washington eN = +21m.38s, —PR,? La Paz iP =

+ 20m.32s

(Zagreb), 4h

(Manila), 14h. (La Paz and Manila), 16h. (De Bilt), 23h,
{3an Fernando).

Nov.

12

5d. 22h. 46m. 375, Felt at Ancona, Itul\
as the epicentre we get A = 704, B
A . (o]
m. s ]
Pola 1 0
Triest 20 0 2
ocea di Papa 2 o
‘\lontt' Cassine 2l (L
a*b 2 o
Gr 3 [ |
\Inucalirri I 117
Vienna o el
Paris a- (AN
Ucele 9 [ Y
Lemberg 95 ¢5 9y

(54}
De Bilt 10- o = = _ o 71

Paris gives S at +5m.24s.  Zagreb il - OntA6s, and several other times.

Discussion of the residuals suggests putting the Epicentre about 0°-4 further

Nov.

Nov.,

Nov.

Nob.

Nov.

Nov.

Nov,

LA I

nortl, to 44°-0N. 13°-3E.
Nov. 5d. 23h, 13m. 40s. As above: Rocea oD = -2
23h. 19m. 0s. As above: Rocca eP = --18s.  Zagreb ¢ = +66s.

55, Zagreb e == +50s,

. 23h. 35m. 58s. As above? Zagreb ¢ = +44s.
. 5d. 23h. 88m. 362, As above: Nocea el 295., ¢
£1-3m.  Zagreb ¢ = --dds, Bow DR800 Moo= 14,
=318, M= —4 Lo

5d. Records also at 2h. (Mizuwsawa) Sh. (Rocca di Papa), 11h. (Manila),
12h. (Stonyhurst), 17h. (Mizusawa). 20h. (San Fernando), 23h. (San
Fernando).

gd. Tecords at Oh. (Zagreh), 2h. (Zazreh), 12h. (Bombay), ith. (Bdin-
purgh), 15h. (Colombo), 16h. (Hlelwan), 17h. (Lick).

1h. 341)1‘ (0s. 119%-0W,

=65, ©
Toronto A =3¢
4-152m. =12
+15-3m., hl‘: LN = - 35° s
16-6n (=L llonolnlu A =36°2, L= -+18-0m., M~
+22-0m. thm‘m A —16>7, M~ 1431, but alse a record of Pa
0?2h.49m. 128

Td.

=

as o1 1914

7d. 2h. (6m.). Possibly a rcpelitinn from 61°-0N, 20°0W.,, as on 1917
July 9. Edinburgh records =2h.12m.308. :  Eskdalemuir 2h.13m.
to 9h.25m. De Bilt el =2h, 1.)m ME ==2h.22m.22s., MN =2h.151m.36s.
2o Tinto I = 2h.21m.0x,, M = 2h,25m.0s,  Stonvhurst M =2h.15m.1%s,

"

cords also at Oh. (Victoria, as under 1h., and Helwan), 1h. (Monte
no (2) ), Th. (San Fernando). 15h. (Zagreb, Moncalieri, and La Paz),
](,1\ (Lick), 1Th. (Helwan), 2ith, Ol.unl.l) 22h, (ludmhur“h)

2d.  PRecords at 2h. (Ran Fernando), 5h. (Tueson and Ottawa), 6h. (Toronto
De Bilt, and Hbaca), Sh. (Mani 10h, (Manila and Mizusawa), 13h.
(Manila), 151 (Taihokn and Zi-ka-wei), 16h, (Lick), 18h. (Honnluhl and
Riverview), 19h. (Helwan),

9d.  TRecords at Oh, (Lick and San Fernando), 4h. (8an Fernando), 6h.
(La Paz), Th. (Rio 'Tinto (2), and Manila), Sh. (l'athoku), 13h. (Manila
and Riverview), 14h, (Athens), 15h. (Algiers). 19h. (Stonyvhurst), 21h,
(Manila), 22h, (Mizasawn nnd Geaka), 230 (Mizusawa und Taihokn).

104. TRecords at Oh, (Manila), 1h. (lmouu di Papa and Monte Cassino), 5h,
(Helwan), Th. (La I'az and Manila), 13h, (S8an Feruando), 17h. (Athens
and Zagreb), 19h, (Manila), 23h. (Monte (‘,assino),
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Nov. 1ld.  Recoeds al dh, (San Fernando), $h. (Manila), 15h. (Monte (Jux\nm)
18h. (IHelwan, Athens, Moncalieri, Ucele, De Bill, and Graz), 19
(San ¥ernando), 20h. (La Paz and Atlmus), 21h. (Athens (2) ), ’zh
(3an Fernando).

Nov. 12d, Records at th., (Colombo and Monte Cassino), 5h. (Taihoku), 16h.
(Lick), 21h. (La Paz).

Nov. 13d. 2h, 15m, 425, At 43°6N, 135K, (as on 1917 Nov. 5d. 22h.).

A A7 P, o-cC 5. 0-C. L. M.

o - . s, 8. NLos. S n.om

DPola 13 12 e0 18 — — —_ —

Rocea di Papa 2:0 198 0 25 053 — 2 —_— 13
Monte Cfassine 22 174 0 33 — -— — 18
Zagreh 28 37 el 47 12 +8 — 1%

Gray 37 21 e 0 54 -— — ——— —
Vienna a-0 22 ¢l 24 — — — —

De Bilt 101 329 ¢6 6 — — 61—

Zagreb also records LI = +51x,, 1 =1m.30s.
Nov, 13d. 4h. 41m. 8. at £3°-6N. 13*-5H, (as above).

A Az . 0o-¢ 8 0-C L M.

o e m. s. 8. M. S, . m. m.
Pola 1-3 12 c0 20 0 — — — —
Rocea di Papa 20 198 030 —~1 03536 + 1 — 14
Monte Cassino 22 174 036 + 2 — — — 1-7
Zagreb 2-8 37 e 40 — 1 127 +10 — 1-5
Graz 37 21 el 53 —5 — — - —
Vienna 50 22 el 22 45 — — — —
De Bilt 101 320 o6 4 L — — (6-1) —
San Fernando 167 251 12 22 . — —  (124) —

Zagreb records il at +48s., 1= +52s. and +1m.20s.
Nov. 13d. 19h. 59m. At 11°-5N. 1147-0K. (as on 1917 March 2d. 2h.).

S. o-C. L. M.

m. s 8. m. m.

Manila — — 4-7 4-7
Batavia — — — 94

Zi-ka-wei — _—

Riverview (16 53) (—58) e261 276
Helwan (23 25)  (+384) —
De Bilt — — 524 578
Edinburgh —_ _ (54:4) 722
Rneww“ also records MN = --28-0m. De Bilt records eLN = +53-4m.,

MNXN — +-56-9m.

Nov. 13d. TReeords also at Oh, (Lick and San Fernando), 12h, (Helwan).

Nov., 4. Sh, Tm. 0s At 0778 11977TR. A= —-193, B = 4869, C=—012.
Pay P, 0 -, M.
m. . 3. m.
Manila 11 3 e3 29 —14 97
Kodaikanal 434 29 42 L —
Riverview A1 a1t 6 (e 321
Helwan 8K 26 0 () —— —

Riverview also records MN = - 30-0m,

14

Nov. T4d. 90 17m. 2080 Aopiecentre H27-0N. 17070 K.

A=—606, B= 4107, C=+-738; D= 4174, = 4-985;
G=—"176, H=4-137, K = —-616.

A Az, P, 0=, S 0 -—C. 1. M.

o LN LS LI s, n. m,
[Eouoluln O A TR (w12 16 (—101) el43 2008
al l\d \\m es o2 - — —
156 e [§N (=79 29-0

K - (B4 —

Toronto . A

tawa
fdinboreh ! ? --
- o « 20 36

Washington —1d .
De Bilt — —- ¢ 21 22 - b 43-3
Kv\\ — —— - — 58T
ole - -— — - 107
l’ans — - o —_
diverview - 2% 28 539
Helwan ‘)i 1“ el (23 41) —
Algicrs - e G677
Additional records : Toronto L — -+40-0m, Ottawa iLN = -39 7m L=44-Tm.
Washingto eN = +20m.38%, De DBjlt gives eN = +26m1 --26m.58s.,
31m.40s., and MN = +54-9m.  Riverview MN = +51- ‘%m J«nl\dalmmm

= onty Oh.asu to 10030005,

Nov. 1.k, Reeords e
and Kodaikan
Melbourne, o Tinto, Ri
(Manila), 190, (Mizusawa), ¢

so at Bh. (Ran Fernandae), Th, (La Paz), 3h. (Manila, elwan,

al), Gh. (Kdinburzh amd De Bilt), 10h, (San Fernando,
view, and Zaereb), [ih. (Edinburgh), 15h.
N, (La Daz).

Nov. 15d. Th, 16m. 205, Wpicentre XT3N, 173751 (as on 1916 Feb. 64.),

A=-—0664, B 017, ¢ - [ = -1-000

A Az M.
o ne. s, m.
Honolulu 330 — - — — 21-9
Toronto 655 - — — — 122
Ottawa G6-0 -- - — —_ i
Washington 701 — - — — —
Edinbureh 756 32 40 2t —
De Bilt. 80-0 022 34 8 (e2n 23 (21D 171
Helwan 96-3 BIURE TS Y —— — —
Additional records are D(‘ Bilt oN = -+ 2Tnu29s., = --27Tm.16s., MN = -+ 54-9m.
Lskdalom\ur (A =T672)  says rom 3m. to 2h17Tni,  Zagreh el =

+53-7Tm.

Nov. 15d. 9h. 16m. 45s. FEpicentre 497-0X. 14 17-0F. (as on 1917 July 16d4.),

A=—+531, B= 438G, (0= 47! D—-- ’?S, B=4-809;

55 3
G=—-611, H=+441, K=

P. O-C. S, 0 -C. T M.
m, s

Ll kel m. s . n. m,

Zi-ka-wol es 41l + 8 e 47T -~ 7 - -
Edinburgh BEER N 140 — — : —
De Bilt edd 15 L —— -— > 34-2) 393
Helwan 3015 2] — — 393 e
De Bilt also records MN = +42-0m. HEskdalemuir gives 9b.53m. to 10h.5m.0s,



Nov.

15

15d. 15h. 0m. 30s. Kpicentre at 410N, 144°-0E. (as on 1917 July 20d.
1h. and 1th.).
A= 611, B ‘i, C= 3, K= +-809
—~+531, I
/ Az, O - 195 M.
. ES . ut.
Miznsawa 204 —_ 140 —
Osaka -2 E —_ —_—
Zi-ka-wel 20-6 e — —
1)( Bilt 803 - — C 405 44-L
817 - - — 465
§1-0 — — - 425 —
1432 119 531 *4 &l — e 205 20-9
Additional records : De Bilt gives eli== -390, MN — 5 £9-2m. Mizusawa
gives PN = - Onn3ds.

Nov.

Other records Riverview MN = -+17-6ui.  Maaritius PN == --9nnidss,

tod. L7Th. dm. 10s. AL 7705, Il(i’ 03, (as on 1917 Jan. 20¢1.2)  The objection
is a record P o= 41,5065, 8 iea, whicli, however, is queried.  1f we
neglect this and take the Biverview recorded 5 as P and L as % we get

the following :—
A . 0—C. S, 0 -, La M.
L. s, 5. . s, 1.
Batavia . 2 .’»0 +31 — —
Melbourne 40 -4 — — 143
Riverview 422 © (‘J 20)’ +68 e (14 26) —12 el4-4 16-4
Sydney 42-2 +62 —_— — 3 17-1
Stnla, 532 — —
Mauritins 575 10 2 46 — — 1(, 1
Helwan 3-8 hH oY kan —— —
Ifonolulu 338 —— e o e 1, 1 -8
MN =

+16-5m.

The agreement is not good, and perhaps it would be better to negiect the

Nov

Batavia record and recur to the oviginal Riverview mttrprctatwna But
the material is poor.

L 15d. Reecords alse at Oh. (Han Fernando), 2h. (o Pinto, Paris, and Mizu-

Sh. (La Paz), 1ih.

sawa), sh. (Colombo and Riverview), dh. (Manila),
san Fernando, De

(La Pa./), 161 (La Paz), lbh (La Paz, Eskdalemuir,
Bilt, and BEdinburgh), 20h. (San bclnando)

1917. Nov. 16d. 3h. 19m. 25s. Epicentre 29°0S. 178°0W.

A= —3874, B — 4835 1) =035, 1= 0805
H o 4017, K = —-375.
A . - S O i AL
o b . (138 = b ur H
163 3 — -
262 35 10§ 21 127 152
; 26°2 47 10 19 -7 ¢ 127 154
\Ielbomuc 319 47 1159 -8 160 208
Adelaide 370 11 15 23 =R, 233
Honolulu 540 53 16 47 22 ¢ 301 324
Manilw 733 47 i21 41 35 366 37°1
Batavia 740 44 ¢ 506 426
s 773 2 10 21 53 - 1 310 434
781 2 7 21 41 20 -
833 12 35 .22 57 3
846 e 12 44 ©?23 12 3 A58
a7 ¢ 1247 023 22 6 452
a4 51 1255 5]
AS IleH 6 3 32 2327 61 bt
\udalgala 035 125 (26 53 1122
Chacareta 046 13 o1, ¥ 23 53 ?
La Paz 085 114 i3 2 61 P24 28 6 41-3 464
Clolombo 104-0 270 17 28 PRIy 27 53 ; 80 57-8 698
Mauritivs 107-0 234 17 59  ?PR, 27 29 28 511 532

Continated on next puge.

A

Kodaikanal 107°6
Rio de Janeiro 1123
Cape Town 1152
Bombay 1154
"Toronto 1154
Washington 1158
Cheltenham 1158
Sinla 116°2
Ithaca 1171
Vieques 1181
Ottawa 1185
Dyee 1516
lidinburglh 152:9
TLemberg 153-3
Eskdalemuir 1534
Helwan 1545
e Bilt 156-8
Kew 157°5
Vienna 1578
Uecle 1581
Giraz 159°1
Athens 1598
Zagreb 159-9
Paris 160°2
Tr 1610
Besangon 1615
Pola 161°6
Moncalieri 1634
Monte Cassino 1642
Rocca di Papa a 1645
¢ 1645

Marseilles 165°5
Coimbra 165'9
Barcelona 167°6
Tortosa 1681
Rio Tinto 1687
San Fernando k. 1699
N, 1699

Algiers 172-2

Additional records :
MN = +13-Tm., MZ = +15-0m.
+14m.23s. Manila MN = +37-8m. Batavia gives
than the L. Osaka gives MN == +39-0m.

MV = Berkeley gives ePV

+47-2m.

L%V
L= 1+432-6m.,

SE = +23m.17s. (t
North component el
gives N = 4 34m.59s
Washington gives
Viegues gives LN
+36m.25s., and several more Ls. D
component. Eskdalemmr gives PRV
and -+27m.55s., also six ¢’s
424 3

-+ 20m.3s.
given as (SR,).
gives iP/NW = 4

Arr

+20m.32s., +20m.:
Rocca di Papa gives t
1 = ME = +86-4m.

+54-0m.,
+90-5m.

+23m.9s., eSN
MV = +46-0m. Victoria gives tor verti
45-6m. La Paz giv
gives SN), MN
4+ 29m.35s., L=
'I‘qomntu

1

A7
T,
271 18
135 e 28
195 27
278 20
52 19
58 e 19
58 29
293 ©20
53 -
84 28
51 19
5 el
5 20
327 7
6 19
279 19
355 20
4 30
334 20
356 i20
334 20
302 20
331 ¢ 20
358 20
334 20
352 21
332 20
346 20
325 19
329 ©20
329 e 18
350 o 53
34 20
0 e 25
& 20
36 22
40 20
40 20
354 20
Riverview

-+ 23m.

8., and

and two m’s M= | 96-0m.

and two more M’s.
Athens gives ¢ = 4 40m.5s. and ME
-20m, 1 Ss. and iP/x

16
P 0-C S. o-c.
=, L m. s *,
47 PR, — =
47 38 (28 47) 59
29 78 (@7 29) (-43)
5 ?PR, 29 18 65
1 ¢PRy 30 23 +130

3w R (29 35 179
5 DRy 30 5 105
- S e 30 63
3% v 28 35 0
25 PR, 128 10 —28
10 -48] 33 16 -
35 5) — -
5 » 19 59
58 21 30 ary
11 5 —
3 2] 32 57 29
35 ; R0 38 (—117)
4 21 M 35 -
8 -2 3 35
1 -S4 3% 48
6 21 el 7 —97
1 [ g —
12 S41 e3l 55 —48
14 5/ 32 11 -
2 53" — .
12 31 31 53
107 0] 34 6Y 466
35 2 —
i 01 - -
31 3
27 . =
0 [-12] 31 28  -105
3 PR, _ __
16 [-2] 31 44 —93
3 PPR, — -
5 [-10] - .
35 [+20] 4 5 Ry

18 [+ 2] 30 52 147

gives iPR; = +6m.478., SR, -
Melbourne gives PRo = 4-Tn 5., SRe
- 206, - earher
+121mn.45s.,
+12m.53s.,
4-51-0m., and
12m.35s.,
. Mauritius
1{10 dL Janeiro gives for
+57-6m. CapeTown
+63-3m.
+ b7 Zm

10s., cLN

gives also 8= --31mu.ds.,

4 24m.,

Lu,k gn es ePV =
PN

cLLN = +47-6m., MN
+601m. Ottawa  gives
yee gives three other Ms for the E \V
m.50s.  De Bilt iN= 4 24m.16s.
Uccle gives cP =
Thc S in the table is
Aagreb
i’s at
+24m.33s.,
Coimbra gives

107-1m.
and three
. aris gives PR =
o L’s at +-108-6m. and +-114-6m.
Barcelona gives L,= +760m.

and



1917. Nov. 16d. 22h. 16m. 50s.

Ae -

Station and
Component

Manili
Batavia
Zi-ka-wel
Osaka
Mizusawu

Colombo
Riverview
Sydney
Kodaikan
Melbourne
Simla
Bombay
Mauritius

Honolulu

Helwan

Vienna
Traz

V4 agwh

Vi

Tecle
Monealicri
Kdinburgl
Fskdalenuir
Stonyhurst
Paris

Kew

Tortosa
Coimbra

\ddmonal TCCON
Ri

i-20-11m.

L.
¥,

h‘imlu M ==

- 27 1.

41m.190s.
+66m. 10

125°4) eLx =

and

Nov. 16d,

M=
Coimbra of =

48451

17

(as on Jan. 31d. 8h.).
D e 819, B 40574 3

371, B-
G
g |
= i
21
=
| ,
W, 9
o 22
-2
;0. 30
0. 36
0. 36
M. 45
W. 46
M. 16
ML 47
AL 47
O.E.| 58
0.L.| 52
M. 70°
L 70°
Py 75"
| ML 90-
W, o7
1 W, | 988
Wt oesy
b— ] 996
Fw. [1003
WL, | 1004
[ 102'9
— {1039
8. 11045
M. {1050
;G| 105
UM | 1057
©— 11059
SAL | 1061
— | 1111
W, ure
PAL 7
[y
Bl | 1634

AT\ 2 R} 711)
to ~~7" 21

65-2m.

CNNROOEADTND LSO E NS

\LunLl MN =
view (P
i, De
= 462300

515, Ce
—-060,

104
-

) |
306 | 9 58, 143
289 S I
246 21 524 ¥
246 | 12 28| --66
70| 21 16 ¥4
300 | 14 10| 53
3211 013 10! .-48
320 -
318 | ;

39 | -
319 | 23 10| ¥S
318 — -
327 N
328 - [
320 | v18 35 | =PR,
3331 19 101 =PR,
332 16 49| - 133
331 | 16 40 | 4122
325 - —
328 :

318 | 21 34

322 — -~
322 | ¢ 17

317 | 29

131} 20

Graz L =51,

Records also at

Oh. (Lick), 14h.

(Helwan), 19h. (Batavia).

Nov, 17d. 8h. 6o (0s)).
.lhmc 6ad

Nov. 17d.
b,

d. ‘)h. and lod.)L.

and 1\1\01\1L\\),
230, (Dyco).

Wuery 1'0po|1l10n fmm 30508, 173%0W,
1f s 1 ive

Records also at 0h,
(Helwan),

lJ unnlulu
R DIINN

(Ran Fernando),

9h, (Edinburgh, De Bilt,
12h.

083, K

\lgn‘r M =
Toronto (A =

(Mizusawa),

view (A

I
1k

{(Manila), 145, (Lnu(dmm), 220,

4995.

M.

P54

132

297

e 258

264

163

P18

16) [ 19| e348
T ess2

28 | —75| 542
. = B2
1) 1 169 |
0110 -
- — e 532
¢ 512

45 | 67| S5l

10| 7L | 509
a6 | — | erd
4 | 07| 52
11| 93| 392
2| wa| 600
25 | 57| 632
10: 0 38| 767
13 | - 76'8

720 Zm Ott‘ma

15l

Mclbourne (2

¢ 289, = L7,

Rio Tinto), 10h.

(Osaka),

Kpicentre 670ON. 125°0E

B DO DD 0D G = L0 DD TS G —
| PRGN GeoRsw| | o mw
N R YR ) O o

1
i

@
=l
o

@ o
&3
0

!

N IR D O

Fasgdofiad
N S e e A

25°7) L — +64Tm.

16h.

(as on 1917
= 2676) B = - 11m. s

and

(Athens), 2h. (Riverview),
(La Paz
. (San Fernando),

18
1917. Nov. 18d. 2h. 57Tm. 30s.  Epicentre 6°-0N. 125°0E.
(as on Jan. 81d, 3h. and Nov. 16d. 22h.).
A =571, Be: o815, U= 401043 D=-1819, B 4574
(= —-060, 1~ =055, K = —-995.

o o {

Station and § :g . § i
Componeitt, § ay B r O-C. S, 1 O-C. i L. M.

g 3 i |

N,
Osaki
Mizusawa N.
1.
Claleutta N
i
Adelaide
Colombu k.
h\l TVIOW
(o
I\ml 1ikana! L.
Mclhourne
Rimla
Bombay L.
Muuritins
Houolalu L.
Helwan [’
Lemberg
Vienna
Zagreh
Victoria
Pola

Rocea di Papa
Bi

\]mu alieri
Fdinburgh
Paris

Kew

Cape Town I

Bareels i

& Himbra
Rio T
Sun Femando s

i

Ottawa
Toronto
Waushington
La Taz

‘mcn as e,
Coimbra MN

T
L= +63-301.

‘\1

2
|
1)_‘
|
oo

W,

Aml L
I

s LN 8T

.y Ry = 4+ 19m.3:
. 126°-0E.
—»19111.185., which may be B8R, 3
, ;ho PR; and =

»
&

w
5
&

4 IJ ()m
which 1na

Kod

oS € =

= +256m.2s,
1 Ottawa records oN -
. Foronto also

Colombo
be H.

gives L=

loh are pu)bablv
Do Bilt recor
N IEpicentre 852
Edmbumh also has M= 4-69-5m.
Barcclona gives ¢ = -+20m.30s.
23 20m. 108, Ts
RS ENIIN

= t7m 05,\\1)1( i
cords 91,23

L

)

LMD +26-5m.
. Metbourne PR,
QLme 18s., Whlbh

Parig S is

4 72-56m.
Washington
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Nov. 18d. Records also at 3h. (Toronto and Uccle), 5h. (Riverview), Th. (Mizu-
sawa_and Edinburgh), 9h. (Manila), 13h, and 15h. (Ilclwan), 19h. (La
Paz, Melbourne, and Riverview), 20h. (Helwan).

Nov. 19d. Recovds at 0l (Jan Fernando), 2h. (Rocea di Papa and Monte
Cassino (2) ), 3h. (La Pax), 4h. (Colombo), 5. (Helwan), 21h. (San ¥er-
nando), 22hL. (Taihoku).

Nov. 20d. llecords at Oh, (I{(‘IW(LH), 3h. (Manita), 4h. (Helwan), 12h. (Helwan

and Rocea di Papa), 1 (Manila, Batavia, Riverview, Zi-ka-wei, and
80 Bl]t)) 19h. (Ilclwan), 21h. (Rocca di Papa, Zagreb, and Monte
assino

Nov. 21d.  Records at Oh. (Riverview and onolulw), 3h. (Taihoku), 5h. (San
Fernando), 9h. (Mizusawa), 13h, (Batavia and Zagreb), 17h. and 21h.
(Helwan), 23h. (San Ternando).

Nov. 22d. 6h. 13m. 3Us. AL %08, 160701, (as on 1917 July 12d. 11h.).

A= —931, B=+339, O= 5 D= +e342, BE=1+-040;
G = +-131, H =—048, K = —-990.

Az, P. B, 0-C. L. M.
o DL 8§, m. s ES m. m.
Riverview 196 i6 22 J 110 23 ~20 c13-¢ 1740
Melbourne 202 — — — — 1256 175
Honoelulu 54 ¢ 16 30 (£=] (16 30) (+ &) —_ 30-3
Batavia 268 ¢y 30 + 6 — — —_ —

Rivervicw gives also i at -+6m.28s., i8 at +10m.32s., and MN = +16-6n1.
Rocea di Papa gives P == 4+ 20m.58s., M = +21-0m.

Nov. 22d. TRecords also at 10h. (Monte Cassino), 12h. (Manila), 19h. (Monte
Cassino), 21h. (La PPaz), 22h, (Moute Cassino), 23h. (Mauritius, Helwan,
Honolulu, and Mclbourne).

Nov. 23d. 4h. 17m. 30s. lpicentre 35°5N. 467518, (as on 1917 July 15d. 17h.
aund 21h., and 24d. 16h.)
A= 4574, B= +b 3, C-—*-I~ 32 D = 4725, B= —-688;
G o= =380, H = |--400, K == — 834,
Az, P, 0 -C. =N 0 ~-C. L M.
. Nl 5, £ m. s

Iielwan 254 e — 13 ‘:;
Zagreb 306 528 415 l‘J U
Graz 309 5 29

Pola 304 — —

Rocca di Papa 297 c¢19 14 —

Moncalieri 304 12 57 +52

De Bilt 315 — — - —

Paris 309 — -

Tortosa 295 ? -

Stonyhurst 314 — — -

Kskdalemuir 318 — - - 225
Mauritius 54+ 167 L - o (23-7)

Cape Town 24 205 L - - 36°7)

Additional records @ Ielwan recovds commencement aft 1h.t0m., which, if
correet, must belong to a previous shock, in the record of which the carlicr phases
of the mesent shock have been lost. De Bilt ¢LN — --19-6m., MN — +-23-Tm.

Moncalieri 8 = +17m.21s., MN = 24-4m.
Nov. 23 Records also at Oh. (San Fernsudoe, Lick, Berkeley, and Monte
(lassmo 3h. (Lcn Taz), 5h. (Manila), 10h. (Stonyhurst), 1ih. and 19h,

(liverview), 2ih. (San Fernando).

20

Nov, 24d. 11h. 10, 52s.  Epicentre 13°-3N. 11308,

A= 777, B 35, C=+-233 ; D= 602, 1= 4799 3
G = — le H = 140 Ko —972.

A Az E S, L M.

g 8. s m. s. 1. m.

Manila 214 276 1 -6 3 40 ~13 104 113
Osaka 325 G4 5 1l + 5 - — 94 10-0
Melbourne 22503 3 141 L — — (16-2) 289
Mizusawa, 257 B 5 38 -1 9 45 —31 — —
Zi-ka-wei 266 3 [CRv R | — 3 e 10 29 -4 — —
Batavia 410 2 e7 a1 —12 — — 14-1
Riverview 4749 1 i’ 28 —25 e¢lp 9 4 e 227 263
Sydney 180 1 11 3 =] {14 8) (~106) — 256
Honolulu i) ¢ 9 56 + 7 17 50 4100 e 254 3241
Colombo 324 2 20 3 s 20 8y  (+75) — —
Kodaikanal G641 2 36 2 L — —_ (36°3) —
Lemberg 972 3 -— ¢ 23 36 -92 — —_
Helwan ey 3 H 8 =PR, — — — —
Graz 1035 39 © 18 .>'& =PRy — —
Zagrely 1040 3 ¢ ] =PIy 54-1 1
De Bilt 1050 3 - —-— ¢ a2l -
Edinbursh 1031 34 — — — ‘Y
Poly, 105-7 B — -— — —
Ucele 1063 3 -— —_ — 561
Paris 108-6 334 — — ¢aT-l a9l
Moncalicri 108-9 328 ¢ 22 57 ? 551 —
Coimbra, 1201 335 et 25 % ? 63-4 -
Rio Tinto 1214 332 3508 ? — 701
San Fernando 1222 331 20 38 PR, — —
La Paz 1498 100 119 49 [— 7] — 20-4
Additional records: Manila MN = 410-5m. Mizusowa -9, 578,
Riverview Pl(l == +10m.38s., SRe=+19m.12s.,, MN == +25-1m., -+ 26-8m.

De Bilt \I +59-4m. Epicentre 134N, 149305, Toronto (A =111°-0) from
12h.11m. tu 12h.161m.36s. “f A.C, going on.”  Ottawa (A =111-5) from 12h.

10m, to 1 2h.18m.

Nov. ’Ld 19h. 0711213)105 Repetition from 332 5N. 46°-5E., (a5 on 1917 July 15,

24, Nov. ¢
A= 4374 B =+ b()o, Ce 40502 D= 725, E= 689
G == 380, H = + 100, K= — 831,
A Az P. 0 -~-C. S, o --C. L. M.
¥ ° m. s. . m. s. 8. L .
Helwan 13-4 239 320 -2 — — —
De Bilt 349 315 — — — — ¢ 203 21-1
Edinburgh 40-6 519 19 20 20} - — 193 291
Coimbra 43-8 206 o2 24 37 — — (¢ 22-1) —
Taihoku 64-7 76 19 35 i3 (19 35) (+14) — 19-7

De Bilt gives MN = +21-4m.

Nov. 24d.  Reeords also at 31, (Helwan), 17h. (De Bilt), 13h. (Colombo), 18h,
(Taihoku (3). Osaka., Zi-ka-wei (2), and Manila), 20h. (Honolulu), 23h.
(Taihoku and Manila).

Nov. 25d. Records at 0h. (Taihoku), 1h. (Riverview, Mclbourne, and Taihoku),
2N, (Helwan, San Fernando, Coimbra, and Rio Tinto), 3h. (Taihoku),
4h. (Taihoku and Zi-ka-wei), 81, (Hehwan), 13bh. (Moule Cassino), 17h,
and 181 (Taihoku).

Nov. 26d. Records abt 1. (San Fernando), 2h. (Riverview, Rocca di Papa, and
Moute Cassino), 3h. (Zagreh), 3h. (Aclwan), 4h. (Uolombo), 5h. (River-
view), 6h. and 8h. (Helwan), 21h. (San Fernando).

Nov. 27d, L. Tm. 30s. Repetition from 25°-0N. 123%0E. (as on July 4, Ol and

5h
Az, P, 0= L M.
o nm. s . m.
Taihoku 274 1 38 L — — 1-7 1-8
Zi-ka-wel 348 ¢4 21 24 - — (v 4-4) —_
Manila 191 ¢ 239 +1 — — 76 91
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Nov. 27d. TRecords also at Oh. (San Fernando, Riverview, and Melbonrne),
1h. (Helwan), 7h. (La Paz), 9h. (Helwan), 12h. (Riverview), 19h. (Monte
Casgino), 22h. (Lick and Manila),

Nov. 28d. 10h. 2lm. 10s. Epicentre 37°-5N. 19”71,
=+ 747, B 4267, C= +-609; D= L8337, B=—941;

+0573, M=}~ ’()o, K =--793.

Ay Az, P, 0-C.

0~C. L.
s,

‘o

) JITAEN S, n. .

Athens B 81 049 -1 16 22
Monte Cassino ( als 149 b7 — 17-0
Rocea di Papa & 511 159 416 3 —_ 53
2ola. ¢ S21 e 12 3 — — - —
Ziagreh By B4l e 12 — 1 id 3 { — 57
Moncalieri P70 313 o2 42 —13 5 3% =+ 26 0 109
Helwan 12-53 128 6 50 L — — 68 —
Lembery 12-7 13 ¢4 50 k] 4 50) (—47) — —
Algiers 18t 966 e3 15 - 3 10 17 ? 128 153
Barcelona 1 292 — — — e57T 138
Tortosa 152 289 342 6 39 - 2 8 132
Paris 1683 818 ¢4 27 e7 16 + 3 93 108
Uccle 17-2 326 ¢4 10 25 + 3 102 —
De Bilt, 17-8 329 4 20 i7 47 411 100 105
San Fernando 206 275 4 30 8 2 —16_ 138 16-8
Edinburgh 239 327 9 50 O 50 (+ 8 — 16-1
Additional records: Athens I = +41m.ls., \IL = +2-3m. Moncalieri MN =
ER Zagreb gives cight other i’s ‘and MNW = +6:0m. De Bilt gives

+9-4m.,
T, =10h. 21m (13s.), and Graz gives T, =10h.21m.12s. Hamburg gives TQ we
10h.21m.10s., as taken above,

Nov. 28d. Hh, 27m, Ug. At 303, 143°-5K, (s on 1917 July 29, 30, and 31).

A —803, B- -:.)! C=—-0 )—Ta!-)o, E = +804;
G- 042, H = —-031, K = —-999.
A Az P. o-cC. 3. 0 -C. L. M.
B nm. s, n. s, S, m.
Riverview 317 1(;8 ed 43 o() cl11l 14 —49 16-5
Sydney 31-7 163 10 24 ’5 ¢} 0 24) —99 17-
Melbourne 348 178 —_ —_ 20-0
Zi-ka-wei 40-1 330 — — —_— — —
Ucele 1212 33 — — — — 470
Riverview also gives ¢ = +10m.42s,, MN = +-17-0m,

Nov. 28d. 14h, £0m. 10s. AL £6°-9N. 90701, (as on 1917 July 31d. 6h. 59m. 10s.).
A =000, B = 4 bbi C = 4730 D = +1-000, E=-000;
730, K 83.

000, 11 N = —
A AA. . 0 - S, 0 -C. L. M.
B B m. s, 5 mn, . 5. m. m.
Simla E 217 e 10 26 29 — — (¢ 10-4) 122
Zi-ka-wi u . 112 — — — — ¢ 284 —_
Bombs « 212 7 33 PRy 2 6 A48 —_
Kodaikanal 348 200 21 38 [ — _— (ZI ) —
Colombo . 196 21 50 M — - (21-8) —
Vienna . 300 w8 3 —11 — — — 19-3
Helwan . 278 1t 20 =) (14 20) —-91 - —_
Graz . 299 ¢ 8 56 — 2 16 12 410 — -
Pola 8207 ¢y 50 + 38 — — — —
De Bilt 21 309 — — c18 51 +126  ¢278  30-2
Rocea di Papa a 531 295 ¢cY 15 —13 —_ —_ _— 112
533 295 cll 0 +92 — — c 299 320
Kdinburgh 543 316 17 20 78 (17 20y (+ 7) — 352
Moncalieri 545 300 ¢ 15 34 278 (15 34) (—101) 300 —
Eskdalemuir 546 316 29 50 b —_ —_ (29-8) —
Kew 553 811 — — — — -— 313
Barceclona 59-8 300 —_ - _ — ¢27-8 3878
San Fernando — 67:9 300 — — — — 34:3 483
Victoria 80-4 22 41 21 129 — — (£1+4) 433
Cape Town 103-1 234 46 50 =L — (16-8) —
Additional reco ds : Graz 1, =14h.591,58s, De Bilt M = -36:3un Mon-

calicri S2(=L) = -+244m,  Victoria adds that the obscrvation may not be
that of an wlthqudku
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Nov. 28d. Tieeords also at Oh. (San Nernavdo), 2h. (Honololu and Colombo),
Th. (Taihokn), 15h. (Zi-ka-wei and Tathoku), 181, (IIehwan and De Bilt).

Nov, 29d. I8, 50m, 17s. At 41°0N. 14°-049,
A=+T32, B 183, C= 4656 Do 40242, B=— ~-070;
-7

++636, M =-+-159, K 33.

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

B . 5. ER T S, ER JiTS m.
Mounte C 05 342 14 - 7T (01 0 —_ 0-7
Roeca di ] 1-2 309 10 -8 -— — — 04
Zagreh 50 16 c92 +15 224 + 7 — —

Zagreh also gives o/NW = +-97s, and i --127s.

Nov. 29d. 22h, 13m. 155, AL 16708, 168708, (us on 1917 Muy 29d. 6h., Aug.
16d., and Sept. 5d.).

A =040, B = 4200, C= —-276; 1
G = —-0a7, I

0 -,

4208, = 4973
961

111,

Riverview ¢ 39
Adelaide (10 39)
Honolulu —
Victoria s
Toronto 117 z 19 e
&ddltmnd] obscrvations : - Toronto L= +50-6m. verview eP == 4 5m.18x.,

PS8 == - 9mLids., M == +-157Tn1.

Nov. 29d.  Records also at 0h. (San ¥Fernando), 1h, (Colowbo), 3h. (Monte Cas-
8ino), Sh. (San Fernando), 140, (Zagreeb), 1531 (La Paz), 17h. (Mizusawa),
23h. (Riverview, Paris, and Helwan).

Nov. 30d, 17h. 3. 20 AL 10933, 161°-01,

A= —-930, 3"0 C=—-132: -6
G = 4172, = —05
N Az I8 L. ML
N . s m. m.
Syvdoey 199 110 — —_— 106 14-7
Rivervicw I‘J‘) ca 4 e 10 10 + 7 ¢131 16-1
Mclbourne ) (11 )y —10 16-7 18-2
Adelaide g 32) —15 - 20-1
Manila — - —
Honolulu 24 40 ? -7
Batgmm e — -
¢ ¢ 17 2 —11
E 12 7L
Manritius 248 3 4 — -
Toronto 46 — .
Helwan 300 .") 40 3 - —
Edinburgh 343 35 40 % - - —
De Bilt 359 — © 657
San Fernando S8 (:1 I() 4 8610 ! 927
Addifional  Decords:  Rverviesw P8 Taieg, IN TS, M4 -
Bl 1. Mauritins  PPNS - LA TnLh i (D y o) Toronlo 1, -
G652, De B MN - 750w, San Feruando MN — o {052, LN —
947m.  Melbourne records & at -k 15m.34x,
Nov. .>0d 2ecords also at 1h. (Ran Fernando), 5h. (Colombo), 14h, (Manila),

22h. (Athens), 23h. (Colombo).
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Dee. 1d. 8he 56m. Sbs. A 4050N. 15708, A=~ 7480, B = 4198, (= 4 G135,
Ay L. 0-C. S. 0—-C. M
m. s. s, . s ER m.
Tlocea di Papa 2 -5 0 39 1] 1 5 — 4 1-2
Zagreb 59 el 44 +13 2 29 —12 3-0

Zagreb records also iW = +1m.5%s., i¥ = +2m.21s.,, ME = +2-6m., i=
+ 21n.55s.

Dec. 14, h, 4. 2250 AL 430N, 15°0E, A = +706, B= +-189, C= + 682,

A L. O - =, 0= M,
B Nt s NL s . m.
oeea di Papa 21 0 3t -1 13 + 5 13
Zagreh 2-9 e 49 + 130 10 15
Zagred gives also W = S 0m.53s, W = +1m.9s,, iE = -1m.14s, MW =
- 1-5m.

Dee. 14, 9h. 47Tm. 153, At 300N, 71°0E. A = +-282, B==+-819, C= +-500.

A D, S 0-~C. L. M.

. (RN N S, 5 m. .
Hombay -2 5 7 [CIYS) 11-0
Kodaikanal 0-7 10 33 - 14-0 154
('olombo 5 1045 — 16-9
Helwan 542 557 — — 14-3
Vienna 50 i% 4% — — -
Jagreh 452 ey 40 —— - —
Graz ER i3 35 15 21 - 2 — —
Iloceca di Papa 478 e 37 — —_ 11-0
Moncalieri a1-1 [O ) 16 22 -10 22 9
De Bily 23 — — ¢ 17 27T 41 26-7 N 30-2
Kew 7 - — — 42-7
Algiers 0 — — — ¢ 2.’ 27-8
Edinburgh -9 35 45 2 — — — —

Rskdalemuir gives 10h,25m. to 10h.40m.0s. Bombay gives S = +-9m.0s.

Dee. 1d.  Records also at 0. (Zi-ka-wei and San Fernando), 4h. (Taihoku and
Riverview). 5h. (La Paz), 18h, (Manila and Batavia), 19h. (Bdinburgh).

Tice. 2d. 4h. 88m. 21s. At 40N, 115°0F. (as on 1911 Ang. 6d. and 1917 Oct. 34?).

A= =122, B = 904, C 070 ; D= 4906, B =423, ;

G = —-029, H=+-063, K=—098.

N Az P 0L S, o0-C L. M.

o m. 8. S. m. L . m,
Manila 12-1 29 e3 26 +25 — 63 —
Batavia 131 219 c3 1 -13 - — — 9-6
Melbourne 50-2 149 — — — - 246 266
Riverview 50-9 141 ¢ 16 24 73 el6 24) - G 23-4 28-1
Helwan 825 300 58 36 0L e —_ (58:G) —

The z'esulua.ls suffzost an epicentre nearer Batlavia and further from Manila—
say 295N, 1147-0K., but the material is scanty.

Tree. 2d. 17h. 2m. 0s.  Near La Paz, which records = +0m.47s., L~ +1-8m.,
M == + 19y,
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Dee. 2d. 17he 390 D=0 AT 3370N, 15708, (as on Dee. Tl Hh)

. 0 -C. S, 0-C L. M.

° m. s, s, m. s. S. m. m

Monte Cassino -8 0 49 +21 — -— - 2-6
Pola 20 el 30 -1 — — — —_—
Rocea di Papa 21 i0 39 + 6 115 +17 — 1-6
Triest 28 10 32 —12 — — — —
Zagreb 29 el 1 +16 158 +38 — 2%
Graz 4-1 1 + 3 — — — —
Vienna 53 el 20 - 2 — — — —
Moneulicri 56 1 6 -~ 20 147 —~46 — 1-8
Lemberg 9-2 —_ — 5 42 1. (57} —
Paris 10-4 ¢3 28 ? el 52 —47 —
De Bilt 11-2 —- — — — Aot G2
Helwan 18-5 19 0 2 —_ — — —
Zagreh records also il = - lin.7s,, MW = +2-3m., if = +2m.223, Monca-

leri MN = +2-:0m.  De Bili MN = 46-5m. Uccle records 17h.42—48m.

Dee. 2d.  Reeords also at 0Oh. (Man Fernando), 12h. (lL.a Paz, Hdinburgh, Monte
Cassino (2), and Rocea (i Papa), 13h. (Monte Cassino), l{h (Monte
Cassino), 15h. (Monte Cassino (2) and Zi-ka-wei), 18h. (Monte (‘assino

and Zagreb), 19h. (Monte Cassino (2) ). 21h. (Zagreb), 22h. (Monte

Cassino and San Fernando).

Pee. 3d. Records at 0h. (Monte Cassino), 3h. (Monte Cassino), 4l (Melbourne,
Hounolulu, and Riverview), 6h. (Taihoku), 7Th. (Riverview), 11h, (Mizu-
sawa), 13h. (Paris and La Paz), 11h. (Athens and Manila), 16h. (Barece-
lona, Lick, and Tortosa), 2ih. (La Paz).

Pec. 4d.  Records at 0h. (Ran Fernando), 1h. (La Paz), 6h. (La PPaz), 9h. {Calcutta
and Kew), 11h, (Lick).

Dee. 5d. 12h 48m. 405, At 147-0N. 60°-0R.

A Az . 00—

5 m. s

Helwan 307 G 38

Mauritins N. 188 T2

1N 1838 G 14
Moncalieri 320 e 11 238 71)1{, 17 10 —
Algicrs 305 ¢ 19 52 26-3
Bareclona 313 — — 235 29-(;
De Bilt 325 — — e 17 o4 —31 ¢ 263 .).) 5
Capetown 220 10 32 + 6 — — 3-7
San Fernando 295 17 50 18 (17 50y —07 29-1 () -8
Coimbra 64-6 300 20 40 75 (20 40)  +80 250 326

The solution is only rough ; probably the cpicentre is a few degrees further
\\'Lst and T, should bo duced, but. the material is too scanty to aive acocuracy.
San Fernando eives 8 = +-24m.30s, De Bilt gives also el 1—27
+.‘L> im. Kodaikanal (A =17°5) has the puzsling record P
and Colombo (/\ =20%7) has P =-+16m.20s, M= --20-Tm.
another shock ?

3m., MN
-181m.26s,
this yvet

Dee, 5d. 130, Sm. 303, At 4670N, 970E, (as on 1917 Dee. 97).
A= 468G, B=-+-109, C=-4+-719.

The absence of records from [talian stations is puzzling, but this and the
previous shoek ave not very easily separated.

A AZ. T O - M.
. P m. = pS m,
Tortosa 233 1 4d —17 9-0
Edinbargh BT 9 0 4
Granada 201 3 24 +12 —
2o Tinto 240 b0 ~21 13-2
Han Fernando 235 1 40 62 107

Bskdalemunir gives simply 13h.15m. to 13h47m. San Fernando 17 i«
given as 8 for the previous shock, also MN = - 11-7m.
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Dec. 54. Tecords also at Oh, (Ta Paz) and 22h. (Manila).

Dee. 6d. 11h. 37m. 308, At 337-0N. 145°-0K. (as on 1913 Oct. 121%).

A= —6406, B= 452 C=+1616; D= +o7-1 E=+4-819;
G =504, H= +-353, K=—1T8

A AzZ. r. [ C. L. M.
« ° m. s. s, m. m.
31 289 0 20 —29 0-5 —
O+ 55 250 159 ~10 45 31
Zi-ka-wel 20-6 258 5 17 +29 -— —

Dee. Gd.  Teecords also at 4h, (Helwan), 7h. (Riverview), 13h., (Mizusawa (2) ).

19h, (Rocea di Papa, Manila, Mizusawa), 20h. (San Fernando), 21h.
(Lelwan).

Dee. 7d.  Reecords at 3h. (Rio Tinto), Yh. (Taihokw), 10h, (Taihokun), 18h. and 17h,
(Manih) 19h. (Helwan), 22h. (La Paz (2) ), 23h. (Rocea di Papa and
Monte Cassino).

Dee. 8d.  Decords at 6h, (La Paz), Yh. (Manila), 17h, (Mizusawa), 22h. (Manila).
Dee. 9d. 2h, 4m. 50s.  Close to Algiers which gives iP = +10s,, L = +0-3m.

Dee, 94, 2h, 29m. 208, At 30728, 17777 W. (as on June 6d. 3h. and 13h,, 9d.
16h., and 13d. (‘»h.A

O -—C. L.
o 3 m
Riverview 26-6 ¢ 131
Meclbourne 317 - — 18-1
Honolulu 549 — - — — o147
Riverview gives co(PR,?) = +7m.10s, +7m.17s., MN~+15-5m., i=

--16-0m.  The Honolulu record is discordant, and cannot be reconciled
with Riverview if it is really L. If we assume it to be = then we coudd
satisfy the observations by an cpicentre at 10%-08. 177018,

Tec. 9d. 5h. 34m. s, (‘lose to \lela which gives eP = +24s,, L =+006m.
Batavia gives ¢ -=

e m Ad; h(‘ns. wlu('h gives P = +0m.24s., L = +0-8m.,
5., ¢E = +2m.16s., ("\[—4 +5m.,
3-0my.
Dec. 9d. 15h. 51m, 10s. At 7°:08, 155°-0E., (as on 1916 Sept. 3d.).
A= =000, B=+-120, C=—-122,

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

m. s, ER m. 8, 8. ., m

Riverview it 9 +16 ¢ 10 26 —17 — —~
Melbourne —_ — — — — 15-9

Batavia -— — ¢ 16 50 8T —
Honolulu — — —_ — 206 Z 2- S
Roacea di IPapa I 7 e 20 21 [+50] — — — 20-6
Riverview gives two more readings = +11m.30s., - 11m.41s.

Dee. 0d. 21h. 40m. 305, AT 46°-0N, 970K, (as on 1914 Oct. 27d. and 1917 Dee. 5).
A= 686G, B = 4109, C— -+-719.

A b, »—-C. L AL

. m. 8. BN m [iY
Monealieri 0 33 0 +20 5 —
Bosancon 11 1 23 —24 — —
2oeei di Papa e7 1% 7 — —_ _ _
Paris ¢l 16 — 4 023 +13 31 s
Uecle el 48 20 - — — -
Zagreh it 26 -7 2 16 —2h — 2-5

Zagreb gives also eW = +1m,13s., ifl = +1n.27s,, i = - 1m.49s.

Dee,

Dec.

jw]
I

C.

Dee.

Dee.

Dee.

Dee,

Dec.

Dee.

. 17d. TRceords also at 4h. (Colombo), 6h
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9, 2eeords also at Oh. (Lo Paz), 21h. (Manila), 220, (FMelwau),

10d. Records at Oh. (San ¥ernando), 5h. (Rio Tinto), Yh. (Melbourne), 12h.
(Monte Cassino), 13h. (Taihokn), 14h. (Zi-ka-wei and Manila), 15h. (De
Bilt), 17h. (Melbourne), 20h. (Monte Cassino), 21h. (La Paz).

11d. 13h. 3m. 40s. At 7°-08. 135°-0E. (as on Dee. 9d. 15h.).
A r. o-C 8. o -C. T M.
B m. s. 5. m. 8. 8. n. .
Riverview 27-1 e6 8 + 9 ¢10 327 -—11 eld8 207
Melbourne 32-1 — — — — 16-6 178
Honolulu 542 — — — — 285 33«
Lia Paz 1313 47 a7 ¢ — — —
dverview gives also BN = --16-8m.

11a. Records also at 0b. (SRan Yernando)., 2h. (Hebwan), 3L, (Manila).

12d4. TReeords at Oh. (San Fernando), 2h. (Ielwan), 4h. (Monte
Rocea di Papa, and Zagrel), 8h. (Batavia), 10h. (Berkeley), 11h,
ington and Cheltenham), 13h. (Sydney).

13d. TRecords at 3h. (Helwan and Honolulw), 4h. (f3an Fernando), Th. (La
Taz), 9h, (Helwan), 13h. (Taihokn), 23h. (La az).

14d. Tecords at 1h. (Melwan), 2h. (Manila), 4h. (Helwan), 8h. (Helwan,
Manila, Colombo, Melbourne, and Bombay), 10h. (Taihoku), 11h. (Zi-
Ra-wei), 20h. (San Fenando).

15, 150, 35m. 158, At 7708, 1557-0F. (as on Dee. 9d. 15h. and 11d. 13h.).
AN o-—-c. 3. O-C. L. M.

. s. m. s, ] m. m.
Sydney 271 —26 — —— 13-4 151
Riverview 27-1 —i4 ¢l 13 +32  cl31 149
Melbourne 321 I 63 ? 17-3 19-1
Honolulu 542 —- — - — eev4 B2

tiverview gives MN = 4-15-2m.

15d.  Reeords also at ih. (Monte Cassino). 2h. (Rocca di Papa), 6h. (Ilelwan),
7h. (Rio Tinto), 8h. (Helwan), 9h. (Helwan), 11h, (Helwan), 13h. (Monte
Cassino and Mizuaxawa), 16h. (Monte Caszino), 17h. (MHelwan), 18h,
{Rocca di Papa).

. 16d.  Records at 3h. (Helbwan), 5h. (La Paz), Sl. (Helwan), 13h. (Edinburgh),

22h. (Zi-ka-wei).

. 174, 22h. 18m. 08, (lose to Nagoya, which gives P = +0in.13s. Osaka PR ~

- Omdds., L

-1-2m., MN -< +1:7m., MHE = +1-6m., Mizusawa DI ==
“+3m.30s., PN

+ 3008,

(Ran Fernando), 9h. (Mizusawa),
ino and Honolulu), 23h. (Helwan

15h. (San Fernando), 19h. (Monte Ca;
and De Bilt).

18d. Reeords at Oh. (Lick), 1h. (I.a Paz), 12h. (Osaka), 17h. (Helwan),
20h. (San Fernando), 23h. (S8an Fernando and Batavia).

19d. TRecords at 0h. (Lick (2) ), 4h. (Colombo and De Bilt), 10h. (Kodai-
kanal), 14h. (La Vaz), 154, (Algiers), 17h. (Mizusaswa), 22h. (Taihoku),
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Dee. 20d. 1h, 52m. 0z, At 7°-08. 155°-0KE. (as on Dec. 9, 11, and 15 days).

A~ —900,

Sydney
Riverview
Adelaide
Colombo
Kodaikanal
Berkd
Victoria
Toronto
Helwan
Edinburgh
fRiverview gives

———

i
4

D -+ 423, E—=1+906;

B 4420, Ce 401825
G o111, H= —052, K= —-993.
A Az mooo-C
+ o n. 3

271 187 6 36

311 187 3 36

318 206 1224 8

763 U G030 4

70-1 — o

84 A 4

a9 il ~

20-1 13 —

225 301 u0 0 s

281 38 2 0 2

IN = +15-Tm.

Dee, 20d. Records also ab 0b. (Lick), 1h. (Lick),
De Bilt, and Taihoku), 4h. (Zi-ka-wei), 3h. (Manila), 15h. (La Paz).

1917. Dec. 21d. 17h. 54m. 16s.

A 525, B — 279, C= +-804 ;

Victoria
Berkeley
Lick
Honolulu
Tucson
Mizusawa
Toronto
Ottawa
Ithuaca
Washington
Cheltenhan

Ogaka
Zi-ka~wei
Dyce
Edinburgh
Eskdalemuir
\torﬁvhurst

De Bilt
Vicques

Ucele

Paris

Lembery
Manila,
Moncalicri
Triest

Zagreb N.I.

Pola

Coimbra E.
Marseilics

Iid‘r( clmm

Od

Iunoa m Papa
Rio Tinto
Granada

San Fernando
Helwan

OF 00 00 O 08 O O G = = & mf ol 3 o T
He-HOCOT RO UIRIR D

DR C S G G o T ¥

o

Sl

D= =470, 10~ +-383;

G = =710, H— —-377, K = —-595.
Az, P. 0-C. s 0-C. L.
o m. s. s, m. s B, m.
94 t o5 =19 —_ 84
116 o6 2 o1 32 o131
115 o4 19 - —
191 9 2 ? — -
109 7 8 —15 1318+ 7 3
230 8 38 -6 132 —w -
71 — - 163 23§24
G7 )] 15 44 -7 227
W oed 1 16 10 0 24
4 b T W65 -6 259
T4 9 20 16 42 4+ L 26
74 — 16 50 +12 263
280 314 17 36 462 237
287 10 41 cl9 6 -1 -
17 11 A 1952+ 71 514
18 13 14
8 113
18 cl2 3
23 20 44
1% 3 442
il i1l 33 + 1
32 — —
15 i1l 39— 2
1 i — i
216 612 12 +13 2
1+ 1210 — 9 9 -1l
10 — — G0 -2l
8 61212 — 8 -1 —
5 1215 -5 7T -7 —
10 — — 2 22—
27 1220 — 6 18 ~13 387
i6 — — — — 489
5 19 ¢12 28— 5 122 30 —22 o307
621 1226 — 3 3236 —17T 294
11 1233 — 6 e2243 —21 ¢50:8
y 9T 16 41 DR, — = —
25 12 44 =5 —
97 1244 — 5 2259 —22 445
356 18 32 ? — — —

Continued on next puge.

3h. (Iiskdalemuir, Sen Fernando,

Epicentre 53°-5N. 152°0W.

3 Gt e D e e 2 o i

|

E R P E T TSI B

oo
&

(373
g

S

sb | &

Fm O i
©
[ T )

-1t
%< |

r 0 -C. S. L.
. 5 s, i, & ni,
Algiers 0 — — e23 1Y 367
Bombay a8 2147 — e e
La Paz 105 14 16 i24 49 13-1
Sydney 225 24 50 (24 50) 3382
Riverview . 225 ¢ 24 50 {v2t a()) e 476
Kodaikanal 105-3 510 24056 56-2
Colombo 105:6 306 25 44 (25 +4) 33-0
Adelaide 106-9 233 260 2 (26 2) —
Accra. 1163 32 27 14 (27 14 —
Mauritius ¥, 1395 J11 22 44 — e —_—
X. 1395 314 23 32 - — —

Cape Town 159-3 23 85 8 - — — —

n the vert. inst, @ P — 2 dnyadls., 8 = 438 )6, = -+9-5m.,

ﬂ Sm.4ds.,

Lick MN = 419 hn Berkeley MNXN
Toronto gives another Li-
zm(l wives T, Z17h.54m. 45 ¥

Jm. \qum\w,
+27-3m. Utm\\
shington MN =

SRy =
30-Twmn.,

o= +9m.27s., LA =+26- dm.  Osaka MN = +26-81m. 1)) ce gives another

MIS = 4-39- 4px

== "Jm 8.,
+ 1im.36s., S
Moncalieri MN = +50-Tm.

M\' == --40-81,  Bskdalemuir PR, = 4 15m.24 , SRy ==
427w 27s. Do Bilt uu.uds c(P RI)\' S

= +20m.16s., M- 5+7m.

") ., bLV -+
25m.328.,, SR,

Uecle eP=
~29m. Ms Taris P = 4 1lm.43s.
= +121.20s., eS8 = -21m.59s., T,

Aagx eb il

==17h.54m.39s.  Colmbra iSN = +22m.20s., LN = - +38-8m. . MN = 4 44 Jm

Marseilles gives ¢, = +41m.
Esm Fernando MN = +53-2m.

. U = --46mL3388,  Barcelona MN
Algiers 1LC(]1(.|H another T

K-) 1m.
m28s,

= 4+47-6m. Riverview i=+26m.0s.,, MN == +-54-4m., MZ = +04 gm.

Dee, 21d. 1=20h, 45m. aUs } At 3593N. 152°-0W.

11 =20h. 51m.

A=—-500, B = —266, C=+824.

A P. 0 —C. 0 ~-C. L. M
B m. 8. s 8. .
Victoria T 139 5 28 60 +84
Berkeley n 266 — — +12
Lick i 273 ¢12 10 =51, — —
Honolulu 1 345 — — — —
Toronto 1 463 — — — —
Ottawa i 47-0 —— — ¢c15 5 +13 —
Tthaca o 486 — — el6 15 14 —
Washington 1n 507 — — ¢14 202 2 ¢ 264 —
De Bilt 11 708 — — e20 55 +22 e332 473
Ucele o 719 ¢21 10 421 ¢38¢ —
Paris n 735 P21 27 419 3824 467
Moncalieri hes 780 ¢22 25 23 338 —
Barcelona i 806 — — 48-9
Rio Tinto un 321 - _ —
Bombay 1 965 — — —_
Lia Paz 1 100-¢ —— — 622
Kodaikanul u 1025 — — —_—
Colombo i 1044 — -— -
Toronto gives other Ls al -+30-8m.., +34:8m. Ottawa gives +21m.10s.,

eN = +21m. 405 ., L. 21h.18m. to 21h.25m. {s., "IN = +43-2m. Washington
eN = 4-14m. De Bilt gives e(SRON = +25m.34s., m = +25m.54s.,
e(SRy)N = *29111 165, m=+ "111 47s., MN = +45-1m.

Dec. 21d.. Records also at 1h, (Taihoku), 4h. (Lo Paz), 16h. (IIelwan), 20h.

(chwww and Moncalicri), 21h. (Zagreh),

Dec. zza RL(’O!‘da ab 6l (Helwan), 8h. (Tailioku), 110, (Lo Paz), 150, (L 1’02),

h. (Victoria and Barcelona).
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Dee. 23d. 1= 5h. 39m. 40s.

0s. l At 405N, 2601,

T a0s )
3, C= + 649 ; : B = 399
G584, H=+- 283, K; --7690.
A Az, P. 0-C. 8 0-C L. M.
B R m. s . m. s. 5. n. m.
Athens 1 31 214 e0 43 9 — - il-1 13
31 214 e 0 43 0 — — 1y —
ur 31 214 e 4y + 1 _— — 1-2 1-4
Zagreb 1830 309 e3 20 6d id4 57 d — 38
mo 90 309 - - cd 3 — a3
Pola ¥ 99 300 — ed 33 — —_
e 8 300 - cd o2 -— —
Graz 1 10-0 314 ? — — —
ur 100 314 ¢ — —_ —_
wecs d Papa o161 281 —10 — — 38
m 10-1 281 —~13 - — 340
Vienna T10-3 322 “+16 — — —
my o 10-3 322 +34 — - —
Helwan m 115 156 =5 G0 — —_—
De Bilt 1184 316 — — ed 1t - —
ur 184 316 — e — 5-3  it-2
Kdinburgh w245 319 110 2 —_ — —
Berkeley mE 964 335 ed6l Y ¢ — — —

Zagreb 1 also records i- +3im.Gs., eM= 135 am., LMW =+5Tm. D¢ Bilt 1
gives eN = 4 8m.10s. greb 1 gives 278, i=-45m.2s
1‘VI = +4-6m. De Bilt lL(A)I'll of L= 43 3111 —PR, » MN = +8-9m.

N

Dec. 23d. 15h. 48m, 0s, At 50“-0N. 128°-0W. (a3 on 1917 July 1d.).

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

N m. &, 8. m. s, ] m. m.
Victoria 34 05 + 1 - —_ 29
Toronto 3344 — - — — 186 —
Ottawa 34-8 — — ¢l7 02 — el195 —
Ithaca 357 — — — — ¢228 —
‘Wasghington 372 ell 02 — — — 180  —
Edinburgh 64-7 28 0 — — — e —
De Bilt 705 — — — - 340 361

Dec. 23d.  Records also ab 3h. (Zagreb), Lh. (Helwan, De Bilt, and La Paz),
6h. (Manila), 7h. (Helwan), 10h. (Mizusawa), 14h. (Vlctuma, Oltawa,
Berkeley, and Toronto), 18h. (Athens), 19h. (De Bilt, Zagrel, Pola, and
Graz), 20h. (Algiers).

Dee. 24d. 9. 13m. 455, At 107-3N. 26"0E. (as on Dee. 23d. 5h. and 14h.).
A= 683, B das B =80y s
G

5

X

A S. 0-C. L. M.

. B m. s, ER 5. S, m. m.
Athens 31 214 087 —11 — — 09 13
Zagreb 90 309 c¢214 — 2 i3 32 -1 — 63
Monte Cassino 92 279 1450 =24 — — — 46
Lemberg 94 352 o3 5 441 — — — —
Graz 10-0 235 3 — — — —
Rocea di Papa 10-1 282 2 3 —28 447 +156  — 51
Vienna 10-3 322 e¢2Z 45 11 — — — —
Helwan 115 156 709 2 13 15 2 -— ity
Moncalieri 14-1 295 325 — 2 547 —23 T4 107
Marseilles 156 286 e8 2 ? — — — —
Barcelona 18- 281 347 ~30 7 0 —40 82 112
Uccle 18-2 312 e4 14 — 5 ¢7 44 ¢ 10-2 107
De Bilt 184 316 i4 27 + 5 756 + 7 94 121
Paris 185 304 — — — — 102 137
Tortosa 19-3 280 4 —26 714 =54 — 82
Kew 211 310 — - — — - 17-3
Granada 232 272 4 51 ~28 — — — —
Kdinburgh 24-4 319 515 —11 — - 17-5
Drcee BT 322 e540 4+ 5 10 5 o+ 3 - 166
San ELln.mdo 254 271 5158 =27 — —_ — 202
Coimbra 26-1 281 31T —-3¢ 9 27 =57 147 176

I'or Notez sec neat page,
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NoTus To Dy, 244, 9h. 13m. 458,

gives m - -+ 0m.Jals. PRy, ZagreD m'uurds IPW e 230035, 0=
0s,, IW — -+8m.59s., IMW = +5-1m,, iIM¥ o= -+ 5-2m., oMl — o1,
MW« +5-9m. \Ion(,aheu gives MN 95, De Bill m - +8- Om., m ==
+ & Zm., MN = +11-2m. Paris F1U-2m.  Dyce BN
MN = +16-7m.  San Fernando MN = -F14-7m. Coimbra PN? — 4
LIA?I~ r-slé)z O0m. Eskdalemuir 9h.23m. to 9h.47u.0s.  Rocca di Papu giVUb
el = +-82m.

ALhUJs

DPec. 24d.  Records also ai 1b. (Barcelono and La Faz), 2h. (Mizusawa), 3b.
(Helwan), 6h. (Colombo), 7Th. (Rocea di Papa), 10h. (La Paz and Athens),
18h. (Athens), 21h. (San Fernando), 23h. (Athens).

Dee. 25d. 1tecords at 40, (Taihoku), Hh. (Athens), 6b. (Stonyhurst), 8h. (Helwan),
9h. (San Fernando), 13h. (San Fernando), 14h. (La Paz), 15h. (La Paz
and Manila), 17h. (4i-ka-wel and Mizusawa), 18h. (Athens), 19h. (Tai-
hoku), 42h. (Taihoku).

A, 2 — P . . oy -
Dec. 264 E—0h. 2N U5 1 A4 195N, D1-0W., (as on 1916 Feb. 27d. 200.).

A=—018, B~ —983, C

A 12, 0= S, o= L M.

» m. s, S N = s m. .

"Cucson —— - - - 10-1 161
Washington ey 1 ? La 4L -8Ry e 14-4 —
Toronto —— — — — 17-1 175
- — - 18-3 136

La Paz -+ 2 1309 11 177 19
+ 3 — — 1783 196

Berkcley — clt 43 — —

K — ¢ 17 23 (¢ 17-4)

Victoriw ? 20 88?7 279 50 9
- — -— — — 31-3

Kdinburgh — _— —_ — 48-2
De —- - — — 18-0 501
I[d\\an 20 0 =P, — — —_ —
hskdthl( wuir recovds Sh. Um (o 61.30m.0s,  Tueson LN — -10-2m., MN -
S-9mL0s., BN? =15k 29s. Torowto ¥ ogives

Dec. 26d. 9h, 22m. (305, AL 470X, 207-0W. (25 on 1817 June 16d.120.).
A= 676, B — 246, U= +695 ; — 342, B —9d0

4653, = —-238, K= —-719.

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

, o mn. K. 5. m. s. s, m. u.
Coinybra 92 108 —_ — e — 1-2 3
San Fernando 13-0 121 —_ —_ — — 30 5+0
Eskdalemuir 15-6 38 341 — 6 - —_— [3 70
Edinburgh 16-0 86 — — e — —_— 9:5
Paris 16-2 65 — — — —_ 65 790
Uccle 177 29 - _— - — 75
De Bilt 18-5 55 4 38 +13 o — 75 86
Graz 248 70 ¢13 0 i — ~ —
[IOlwdu 126 91 10 30 ? e — — -
La Paz * 4.8 223 (12 45) CE5T) (21 2 - 4 215 260

If this is an error
sibly the L may he

De Bilt also MN -=¥-3.  La Paz records P at Bh.2dm.1as
for 35m.15s., it would differ from P as shown; and po;
shown. But the materis sonelusive.  The position of the epicentro
pted because it was active on Juue 16d., as entioned, buil the
ulﬂ \m buulmdv reeords suggest o position mueh nearer them, say
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Dec. 264, 13h. 30, 405, At 557-5N. 1527-0W. (as on Dee. 21d. 20N.).
A ()00, B =266, C .

A r. oO0- U L.
. .
Vietoria 11-3
Toronto 287
Tthaca (23°4)
Edinburgh =
ew —
De Bilt e 40-3
Paris © 383
Coimbra 443
San Fernando 491
Helwan —

}111« ;u ves eLN -

llh l,»n. B8

San Fernando MN — +51-3m,
fskdalemuic 1i=11ham. to

Dee, 264, Records also at 1h, (La Paz, Edinburgh, Helwvan and Colombo), 4h.
,IAthcns, Berkicy, La PPaz, Torouto, and Vietoria), sh. (fEdinburgh and

W), Sh. (Manila), 9h. (Athens).

Dee. 27d. Th, 42m. 20:, At 407-5N, 26701, (ag on Deec. 23d. 5. and 14h., Dee.

2444, 9h.).

Ja P, O~ S, 0 -, Ta
a m. 8. 5, . R § .

Athons 31 [CRI 1)

Zagreh o2 30

Pola 219

Graz e 2 44

tocea di Papa c2

Vienna o2 48

Monecalicri e it

{eele ed 1

De Bilt -

Paris —

lidinburgh 9 40

Athens  gives nr = MN = 4
nlls., W iwW

8., MW = L5-6m Rocea (11 [’ap.\, \I 2
AN = < Ll-inn Bskdalemuir gives Th, oZm t() fh.8m.os.

Dee, 27:1 ah Om. 0w About 11° from La
A Amad s, L= 459m., M == -F6:5m,

ik .
S, De Bllt m =

daz, which gives PP = +2m.40s.,

Dec. 274, Records also at Oh. (San Fernando), 4h. (Helwan), 5h. (La Paz), 10h.
(x!hcnh and Zagreb), 11h. (Athens (2)), I3h. (Athens), 14h. ([h\rcvlon’t),

15 (Mizusawa (2)), 16h. (Mizusawa (2)) 18h. (Athens), 21h.
Fernando and Zi-ka-wei), 22h, (Manila), 23h. (Manila).

Dec. 284, 16D, 4m. 105, At 40°0N, 12°3E.
A= T4, B=

1 = 4216, B=—976;
< = —TG6.
5. 0~C. L.

3

Docca di Papa 1
Monte Cassino 1 -
ol 4 —
AMonealieri 5 31
Zagreh i
uraz T4 X6 02 20 28 —
Algices b —
Barcelona 8- —
Vienna —
Tortosu 9 —
Paris 1L
Geele 12
Granada 12- —_—
De Bilt 15 6.3
Helwan (8- —
Dyee 1o 10
Po('(,n di Papa, gives am.
tm.4lg, i~ --tm - 2. ]\ .

nF =} 2m, H8s. De Bilt I3 +5m.? l)v(o KN : T4 4s.

(San

=
=
el

)

Lo
N

1917. Dec. 28d. 21h. 14m. 30s. Epicentre 55°-5N. 152°-0W.
(as on Dec. 21d. 20h. & 26d. 13h.).

A Az P. 0 -C. S. 0 -C. L. M.
o B . 8. 8. nm. s. s. m. m.
Victoria 189 100 4 50 - — 83 13-8
Berkeley 26-6 119 ed 50 e 10 37 + 4 — 18-3
Tucson 368 112 7 27 - — 22-0 28-3
Toronto 46-3 73 — 15 36 + 4 23-5 3U-0
Ottawa 47-0 69 REESS 15 34 -7 23-5 N 28-0
Ithaca 486 72 — ¢ls 51 —10 ¢ 257 —_
Washington 507 76 ¢ 8 58 — — 20-5 —
Cheltenbam 1. 51-0 76 9 28 16 47 +16 2741 32-2
X. 51-0 76 — 16 27 — 4 273 359
Dyce 64-7 18 e 10 54 19 36 +15 391 —_
Kdinburgh 65-8 19 10 5 e —_— — 4905
Eskdalemuir 66-3 19 10 14 19 34 -7 345 13-1
Stonyhurst, G679 19 12z 0 — — 45-0
De Bilt 70:8 15 20 40 4t 35 455
Ceele 719 16 o1l 26 013 — 1 — 465
Paris 735 17 ¢ 11 38 355 375
Manila 6.4 276 — — —
Triest 781 10 a1 50y — —_—
Moncalieri 781 1+ 12188 37-2 51-8
Zagrel 78-2 9 el2 24 475 505
Pola, 789 10 — —
Coimbra 79-4 27 eld 247 40-0 43-
Barcelona 80-6 19 35-4 473
Rio Tinto 821 27 22 30 — 4
San Fernando  83-5 27 455 5
Simla 837 314 - —_— 4
Alglers 853 20 — 45-5 50,
Helwan 946 358 18 30 _—
Bombay 96-5 318 — — 55-
La Paz 100-1 104 c1l4 30 60-7 6
Riverview 101-6 225 e 24 36 e47-3 5
Sydney 1016 225 25 30 53-0 5
Kodaikanal 102 5 310 — 555 64-9
Colombo 1044 306 54 30 69-2 741

Vietoria Vcrt P +4m 8= +8m. 17s L=+93m, M= + 13-3m. Berkeley

Vert. = bl - 15-3m. 313 : 4+ 20-0m.,
’V.(N = 4~‘31 Om Tomnto gives 1

+-18m.32¢,, eLN?=+422-0m., T,

LZ\ = 4 33-8m. \tonvhurst gives

+Z.nn 11s., 25111.33S., 8
-+ 36-5m., Paris MN = +
MW = +a4 5m.

\II\ = 44-5
/OImbra, records on thc \Illu( machine i8 = . C+ 14% ),
--411m., M= +44-5in. Barcclona 1= +2()m ZJ% 1 Fernando MDY
+50-0m.  Simla MN = +55-5m. Ta P.u P=+18m.12s, =PR;.  Riverview
el = +32m.36 MN = 54 1m. Granada gives T 721]‘ 16m.458s,
Moncalieri M ul-.,m.

Dee. 284, Reeords also at 5h. (Athens), 6h. (Mizusawa), 11h. (Bombay), 13h.
(Monte Cassino), 15h. (Marscilles).

Dee, 284, ”Oh 2m.
I8 = =1t

At 6578 from La Puaz., which records ie = +~10m.503.,
v L= F29°8m., M= 435-2m.

Dee, 29d. 20h. 25m. near Toronto, which records I~ -.»0 9m,, LE = +4-8m.,
M= +5 lm ., and we have also Vietoria P == 4-14m.338., L= +17-6m..
M~ +19-1m., Moncalieri records P? -—=20h. 32m, Os,, S? ~20h.44m. 21g.,
L r‘20h.56m.1(}s., M =21h.22m,30s., which may belong to one or other
of the above. We have algo Edinburgh P —20h.57m.0s., and Marseilles
¢ :=21h.2m.42s., M --21h.5m. 25,



1917, Dec. 29d. 22h. 50m. 20s.

A=—118, B=—-959, C= 1259 ;
—032, H=-—:257, K= —-966.

Tucson N.
E.
Port au Prince
Washington
Cheltenham
Vieques N.
.
Lick
Berkeley
Toronto
Tthaea
Ottawa
Victoria
La 1>
Andalgala
Cipoletii
Cork
Coimbra
Edinburgh
Kskdalemuair
Dyee
.’,\'tonyhurst,
Rio T'into
West Broowwieh 31-2
San Fernando S1-8

Shide b
Paris 8
Uccle 8
De Bilt 8
Tortosa 3
Barcelona 86-9
Algiera 8.4
Moncalieri 395
Rocea di Papa a 94-1
¢ 941
Zagrebh 94-5
Athens 10751k
Helwan 1131
Syduey 1162
Riverview 116-1
Zi-ka-wei 120-9
Melbourne 121-2
Adelaide 1263
Manila 321
Simia, [
Kodaikanal 2
Batavia
Colombo
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. 294, Teecords also at Sh. (La Paz), 16h. (Mizusawa and Manritius), 17h.

(Batavia), 21h. (Helwan), 23h. (Roeea di Papa).

. 30d. Records at Oh. (Colombo), 1h. (La Paz (2) ), 2h. (Manila), 4h. (La Paz

and Riverview), 6h. (Berkclcv and Riverview), Th. (Zagreb), 8h. (River-
view), Sh. (Rlverv1ew), 11h. (Mizusawa), 15h. (La Paz), 16h. (Eskdalc-
muir), 21h. (La Paz).

:, 31d.  Records at 4h. (Lo Paz), 5h. (Zagreb), Th. (San Fernando), 15h. (La

Paz), 16h, (De Bilt, Toronto, Ldinbuvgh, Victoria, #i-ka-wei, and
Eskdalemuir), 17h. (Helwan), 18h. (Helwan and Lick), 201, (£dinbureh),
23h. (Monealieri and Zurich).
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ERRATA IN THE 1917 BULLETINS.

Jan. 11d. 11h. Metbourne. Tustead 01 tln‘ figures given A =293, Az =163°,
ete,, read A 31%2, Au, =164 Residual —ids,

Feb, 15d. 0h. Shide: Insert L
Feh, 184, Th.  Mcelbourne : e
Fob, 204, 190,

2:6m. M =57-6m.
3, Az, —=158". TResidunal —78s,

=107, P o= 4dmad s (0 —C = - 24.),
S0m., M=10-8m. Shide: Insert

May 1d. 183h.  kor B = 40406 vead —-016. Cork A =155°7, Az =177
May 9d. In tinal note wnder 17h. inelude Cork.
May 31d.( 8h. Cork A =71%0, Az. =18, Residuals for P, O —C = ~-39s.; for §,

June 6d4. 15h. Epicentre for 30708, read 30°-28.

ERRATA
IN THE VOLUME OF
LARGE EARTHQUAKES OF 1916.

3. Harevard : T for 13h.10m.10s. read 14h.10m.10s.
38, Zi-ka-wei: The P residual O —C should be -+13, not 431.
52, The recorded S is probably

3 was identi at 21h.5
residual O — —138.

From a copy of the records kindly supplied
m.40s., well marked on the E.W. component

58, DBatavia: Fori21h.20m. rcad i51h.20m.
85. Coimbra: For A =883 read 829, O —C for P +20s., for 3 +G3s.

6 and 87. The azimuths for Oct. 204, 17h. are wrong from Pulkovo to the end,
Instead of 180"+ A read 360°—A. Thus for:

x

o o I3

Pulkovo 196 read 344 t Monecalieri 181 read ia'é
Idinburgh 171 - 9 i Coinbra 152
Iiskdalenuir 171 - 9 | Helwan 237 .- 0 3
Stonyhuarst 171 ) 9 TRocea 190 - 3ab
HMT; f‘Hl 1 ;Q 1(21 ‘ ’:m’ciﬂ,loxga ;7 l) - ‘)5)
De Bilt 178 | tio Tinto 52 - 2y
Wow 172 8 | San Fernando 151 . 29
Pavris 174 [

43, Berkeley @ The R residuad O —C should be --T-bs., not, —73s,

111, Adelaide,  Clonstant a: Tor —-783 read —-613.

111, Batavia, Conslant b i For read -

50'8,
13,

112, Taihoku. Constant b: For +4-781 read +-772.
112, Tokyo. Latitude: For 353°39 read 357°41',  Constants not altered sensibly.

112, ‘Portosa.  Longtitude : For 0°1'F. read 0°30'F, Constant b For -000
vead 4007,

112, Melbourne.  Latitude:  For

: New constants :
== =647, b= beddd, e —

hift
TABLE.
] -
8 ls-1 P S [s-pp dd 0 P ] s ls-p
sec, see, sec. 2eC. sec. [~y 50C, i £ec. 560,
1
D 1584
BY § 1598
b5 i 1602
a6 1612
571 1621
LA 1630
59 1639
60 1648
61! 1657
62 1566 5
63 1674 ¢+ 76
! 64 ]4582‘ 766
i 65 | 1690 770
66 1698‘ 773
67 T
68
69 |
70
Tl
72
| 75
i N
70
7
|
8
T4
80
81
32
83 133
84 134 |
85 1535 | 1009
86 136 | 1014 |
87 187 1 1018
83 138
89 ¢ 139
90 140
01 | 141
92 142 (
5 143 '
94 144 11047 ! 1886
495 115 1892 |
‘ 96 146 ‘ 1897
97 147 | 1902
98 | ! EL
99 345 | 1546 | 149 | 1912
100 CT05 150 1 1071 1917 ‘

i 1550

TW. County Press, 6971087,




