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Attention may be called to the cases of deep focus on August
18d. 16h. 55m. 25s. and August 18d. 20h. 52m. 0s., when a focal
depth 0-050 radius has been assumed as for the same epicentre
(170-0S. 177°-5W.) on 1918 May 22, though a smaller value would
fit the present records rather better: and on August 381d.
17h.20m.84s., when a focal depth 0-015 radius is ventured.

Between the two shocks on August 18, presumably from the
same focus, we have an interval of 236-6m.=11X 21m.-4-5-6m.
The case for a periodicity of 21m. is on its trial, and all pieces of
evidence may be of value. The Helwan Observatory gives a
number of records to which nothing corresponds elsewhere, and
which may therefore be local shocks. It seems worth while to
test them for the existence of a 21-minute periodicity, and the
following comparison was made for the month of September,
during which such records were numerous. The first date being
taken as zero-point, multiples of 21-Omin. indicated by the
column N were subtracted from the records to form the column
O0—C. Brackets indicate cases where the mean of two instru-
mental records was taken ; there seems no good reason for excld-
ding these cases. If we collect the values of O—C. for each minute
of the 21 we find that the eycle divides. itself readily into two
parts, of which one has 29 records in 11 minutes or 2-7 per minute,
as follows :— '

o-C. -1 -2 —-8—4—-5—6 —7—8 —9 —10 +10

No. 2 2 5 2 1 2 5 4 1 2 3
and the other has 44 records in 10 minutes or 4-4 per minute, as
follows :—

0—C. 0 41 +2 +8 +4 +5 +6 +7 +8 +9
No. 6 6 5 0 8 5 5 3 4 7

This suggests further inquiry, which shall be made.
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HELWAN RECORDS IN SEPTEMBER, 1919.

Date. N. 0-C. - Date. N. 0—C.

d. h. m. m. d. h. m. . m.
1 13 52 0 0 16 0 9 989 + 8
1 14 (52) 3 (— 3) 16 12 (42) 1025 . (+ 5)
2 9 17 55 +10 17 9 388 1085 + 1
2 14 6 a9 + 5 18 5 52 1143 -3
8 10 (33) 128 (— 17 18 7 59 1149 -2
3 11 (381) 130 (+9) 18 11 @6 1158 — 4
3 18 (24) 150 (+ 2) 18 16 46 1174 0
5 8 (16) 258 (+ 6) 18 21 6 1188 + 8
5 15 (86) 279 (+ 5) 19 0 28 1196 0
5 17 (50) 286 (— 8) 19 4 31 1208 — 9
5 19 58 292 - 6 .19 5 42 1211 -1
6 9 54 332 —10 19 8 42 1220 —10
6 15 (19) 347 ( 0) 19 12 (44) 1231 (+ 1)
7 21 243) 434 (— 3) 19 16 (48) 1243 (— 1)
8 4 (46) 454 ( 0) 20 10 (18) 1203 (— 17)
10 11 2 609 + 1 21 12 47 1368 + 7
10 12 10 612 + 6 21 21 56 1394 +10
10 14 53 620 + 1 22 5 4 1415 - 3
11 14 (42) 688 (+ 2) 23 0 11 1469 +10
12 6 (50) 84 (+ 4) 23 2 41 1477 — 8
12 13 (55) 754 (+ 9) 28 4 0 1480 + 8
12 19 2 769 + 1 23 21 56 1532 — 8
12 21 3 715 -4 24 2 22 1544 + 6
18 11 22 816 — 86 25 10 54 1637 + 5
18 16 9 829 + 8 25 16 47 1654 + 1
13 18 (26) 836 (— 2) 26 7 51 1697 + 2
13 22 45 848 + 5 26 9 27 1702 -1
14 4 25 864 + 9 27 1 49 1748 + 9
14 13 (21) 800 (— 1) 27 4 9 1755 + 2
14 15 (20) 8906 (— 8) 27 7 41 1765 + 4
15 4 (84) 988 (+ 9) 27 9 50 1771 + 17
15 6 14 938 + 4 29 12 16 1915 + 9
156 11-( 4) 952 ( 0) 30 2 58 1957 + 9
15 18 38 958 -1 30 4 40 1962 + 6
15 18 1 972 -8 30 9 35 1976 + 1
15 22 32 985 -5 30 15 10 1992 + 6
30 17 (12) 1998 (+ 2)

A case of mean alignment of several epicentres is noticed on
August 29d. 5h.
H. H. TURNER.
University Observatory, Oxford, ' A
1924 April 7.



Original bulletins of the International Seismological Summary (ISS) have been obtained thanks to
funding provided by the US National Science Foundation through grant EAR-9725140 (Villasefior
et al.,, 1997) and have been scanned and collected by SGA Storia Geofisica Ambiente (Bologna)
thanks to funding provided by the Istituto Nazionale di Geofisica e Vulcanologia (Rome), in the
frame of the EUROSEISMOS project.

These data are considered public domain and may be freely distributed or copied for non-profit
purposes provided the previous references are quoted.

87
1919 JULY, AUGUST, SEPTEMBER.. -

July31¢ )311. 84m. 30s. Epicentre 43°-8N. 11°-2E. (Florence), (as on i919 June

A ="+-708, B=+140,C = 4692 D=+-394, E=—-981;
G=+-679, H= +134,K~—-—-72
A Az P. O-C. S. 0-C.. L. M.
o ° m. s. 8. m. 8. s, m. m.
Florence 00 — 0 0 0 — —_ — 02
Pola 22 61 e011 —23 (0 43) -—17 0-7 2-3
Rocca di Papa 23 1562 e042 + 6 19 + 6 — . 14
2-3 320 132 L — —  (15) 19
Moncalieri 2-8 295 047 + 3 129 +12 20 _—
Pompeii 39 142 el 41 +40 — — 25 —
Zurio] 40 332 056 — 6 2 6 +16 —_— 2-5
Strasbourg 53 334 e134 +12 e28 —1 — —
Vienna 57 371 el 2 -—26 2 3 -33 2.7 3-2
De Bilt 92 336 e4d 54 YL — — eb63 —_
Hamburg 9-8 356 — — — e4d _—
Addit!ona.l records : Z\mch gives ePE = +0m.558., MN = +2-2m., iZ=.+
2m.14s. Pola MN =
Juli 1d. 21h. 30m: 25s. - Epicentre 14°-5N. 91°-0W. (as on 1919 April 28d.).
A=—017 B-——968 G + 250 ; D=—1000 E=+-018;
G =~-004, H=—"350, 968,
A Az. P. 0 C S. 0-C. L. M.
o m. s. m. 8. 8. m. m.
. Georgetown 73 24 e6. 2 + 1 —_ — €191 _—
Chioui% 27-4 6 6 1 —1 1043 —~5 134 —_
Toron! 308 17 — — — — 185 —
Ottawa . 335 20 e710 + 9 112461 +19 e 22-2 —
Bidston . 772 38 el12 23 +21 — — — 236
De Bilt 825 38 — - — €23 38 +46 e53:6 543
Additional records George gives eLN = +19-2m. Ottawa L=
8m. . ll records S at 22h.8m.43s., which has been taken as

+23-
appl.lca,ble to the following shock.

July 1d. 21h. 49m. 36s.. At 50°-0N. 128°-0W. (as on 1917 Dec. 23d.15h.).
..A=—-396, B=—-507, C=+"767.

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

’ o m. s. 8. m. 8. 8.- m. m.
Victoria 34 0 53 0 — —_ — 2-4
Tucson E. 218 5 46 +43 —_— — 77 79
De Bilt 705 — 19 7 —85 344 499

Possibly repea.t.ed at 22h.4m.22s., for which Victoria gives P = +0m.53s., L =
1-9m., M= +29m. = Tucson PN = +5m.40s.

July 1d. Records also at 2h. (Manila and Apia), 4h. and 13h. (Rocca di Papa),
17h. (Chicago), 22h. (San Fernande and Lick), 23h. (Helwan).

July 2d. Th. 21m. 10s. Epicentre 34°-0N. 131°:0E.

A=—544, B+ 626 Co +:5595 D= +.185, E=+656;
367, H= 4 -432, K = —-829

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

N o 8 8. m. 8. 8 m. m.
. Kobe 35 83 1 0 + 5 gl 41) 4+ 4 1-7 1-8
QOsaka 3-8 83 19 +10 1560) + 6 1-8 32
Zi-ka-wei 85 264 e2 8 -—1 — — — —_
Vistoria 744 43 —_ — — — 640 —_—
Chicago 96-4 28 —_— — o047 8 L e 528 —_—
Ottawa 971 18 e 32 50 SR, e 48 20 L e 528  —
Toronto 97 5 21 —_ — — — 404 -_
Additional records ﬁves MN = +3-3m. Chicago L = +54-Sm.
Ottawa L = +56'8m. and +68-8m.
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Iy 2d.- - Records also at Oh. (Pompeii), 2h. (Mizusawa, De Bilt, and Helwan),
7h. (San Fernando), 10h. (Taihoku and Zi-ka-wel—sepa.ra,te shocks),
11h. (Vienna), 14h. (Apia), 15h. and 16h. (Colombo), 18h. (Azores),
22h. (San Fernando, Ba.roelona. De Bilt, Manila), 23h. (Lick, De Bilt,
Helwan, and San Fernando).

Wy 3d. Records at 1h. (Batavia (2)), 2h. (Colombo and Manila), 4h. (San
Fernando and Florence), 5h. (Bidston), 7h. (Manila and Batavia), 14h
(Colombo), 15h. (Roceca di Papa), 16h. (De Bilt), 17h. (Zurich), 2Zh.
(San Fernando and Lick), 23h. (Manila and Rlverv1ew)

hy 4d. 13h. 29m. 20s. Epicentre 7°-48. 35°-9E.

A=+-803, B=+-582, C=—-129; D=4-586, E=—-810:
G =—-104, H=—076, K = —092.

It is assumed that this is an anticipation of the shock on July 8d. 21h., s no
better alternative was found, after much searching.

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

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

Cape Town 31-0 209 23 52 L — — (239) 275
Helwan E. 375 355 —10 32 ? — — — 151
N. 375 355 —10 14 ? — — — 193
Kodaikanal E. 450 69 2216 L — — 236 265
Rocca di Papa 536 340 e 11 10 +100 e 19 15 +131 e 26-5 34-1
Barcelona 8 331 —_ _ — — e255 28+4
Lemberg 582 352 — — e16 46 —175 — 239
Moncalierl 58-2 339 e10 4 -+ 4 20 2 ‘+121 287 30-0
San Fernando 590 322 27 58 L — — ' (28-0) 34-7
Rio Tinto 60-1 323 24 40 L — —  (247) 32-2
Strasbourg 612 340 e9 40 —40 — — — —
Coimbra 2 324 20 40 S (20 40) +102 29-7 31-2
aris 63-4 338 — — — 307 —
Hamburg 648 345 €10 40 -— 4 — — ©34'7 419
De Bilt 65-1 341 10 + 2 —_ — €327 402
Oxford 7.2 337 11 6 + 7 1911 —41 — 399
 Eskdalemuir 70-6 339 — — — — 342 —
burgh 71-1 339 1132 + 8 19 46 —53 287 364
Washington 1125 310 -—_ —_ —_ — e 570 —_

Te Helwan records must refer to another shock.

liditional records : Moncalieri glves MN = +30-1m. Hamburg MN =
+35-5m. De Bilt MN = +34-8m.

iy 4d. Records also at Oh. (Manila.), 1h. (olose to Manila), Th. (near San Fer-
nando ) h. (Chi ca.go) h. (Paris and Manila), 11h. (Tokyo), 12h. (nea.r
Bata l3h. ; odaikanal), 16h (close to Batavia), 18h. (Manila),
! 21h. (La, Paz), 22h. (Batavia, close to La Paz), 23h. (Edinburgh De Bilt,
Rocca di Papa, Eskdalemuir, Moncalieri, Kew, Helwan, Hamb burg,

and close to La Paz.).

Wy5d. Records at 2h. (Helwan, De Bilt, and Edinburgh), 3h. (Simla, Ham
burg, and De Bilt), Bh (Helwan), 7h. (close to La Paz), 9h. (Apia), 13h.
(San Fernando).

ifs. July 6d. 7h. 4m. 10s. Epicentre 14°-5N. 91°:0W.
(as on 1d.).
A=-—017,B=-—968 C=+-250; D=-1000, E=+-018:
G=—-004, H=—-250, K = —-968.

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

. ° ° m. s. 8. m. 8. 8. m. » 1.

Vieques E. 248 78 8 55 18 (8 55) —64 14-1 —

N. 248 17 — — — — 121 124

* Tuoson N 254 318 512 -30 9 23 —4R 125 —_
: ashington 27-3 550 —11 11 10 +24 153 - —
Georgetown E. 273 24 e6 5 +.4 11 25 +39 eld4 —

N. 3 24 e5 565 — 11 25 +39 — —

z, 273 24 e5564 -~ 7 1125 +39 - —

hefnham E 273 25 6 5 + 4 11 17 +21 167 1g°2

N.. 273 25 620 +19 1050 + 4 168 183
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89.
A Az P. 0-C. S. 0 —C. L. M.
° ° m. 8. 8. m. s. 8. m. m
Chicago 27-4 6 5 —17 110 50 + 2 14-0 —
Ann Arbor E. 285 12 —_ — 1132 +2 — 16-8
N, 285 12 6 3 +19° 11 44 +36 151 158
Ithaca N. 307 23 e7 2 +27 e1215 +29 163 —
Toronto 30-8 17 6 +14 11 26 —22 e134 197
Northfield 310 25 e8 0 +82 — — 14 —_—
Ottawa 335 20 6 4 —-17 11 58 —34 e15-2 —
Berkeley 36-2 316 —_— — ell 35 —98 — —
La Paz 38-3 143 1756 +16 i14 2 +20 179 205
Victoria 431 329 11 43 15 1 +12 206 246
Honolulu 637 287 el1l 8 +32 1920 +11 29 313
Eskdalemuir 76-8 36 12 0 2146 — 1 376 edl4
Edinburgh 768 3 + 2 2144 — 3 358 436
Bidston 77-2 38 (12 50) 448 12 50 P — 440
Paris 81-4 42 e 12 + 3 e2233 —6 408 428
Uccle 822 40 e 12 31 0 e2244 — 4 €358 —
De Bilt 82:5 38 1234 + 1 2246 — 6 e38-8 43-2
Barcelona 828 49 — —_ — — 395 443
Igiers ‘846 53 €12 20 —26 23 8 — 7 398 44-
Hamburg 84:7 37 11248 4+ 2 i23 3 ~—13 e39:8 44-8
Strasbourg 849 41 e1250 4+ 3 e22 50 —28 33-8 —_—
Moncalieri 858 45 e12 52 0 23 —-19 442 _
Rocca di Papa 90-3 47 12 38 —40 —_ —_ — —_
NoTes TO}ULY 6d. 7Th. 4m. 10s.
Determinations of T,~—T7h.

m. 8. m, 8.

Georgetown 3 9 Eskdalemuir 4 23

Ottawa 4 17 Paris 4 34

Toronto 5 30 Uccle 4 24

Ann Arbor 4 6 De Bilt 4 30

Ithaca 4 37 Hamburg 4 41

La Paz 4 23 Moncalieri 4 43
Additional records : Ottawa L = +20-8m. and +40-8m. T,=7h.4m.7s.
Edinburgh PR, = +15m.20s. aria i8S = +22m.40s.,, T, =7Th.4m.34s.
De Bilt MN = +58:8m.,, T,=7h.4 Barcelona MN = +46-9m.

La Paz P = +18m.12s. (& recond shock ?) T =7h.4m.25s.

July 6d. 19h. 29m. 3s. At 11°-58. 64°-0W.
A=+-430, B=—-881, C=—-199.

The epicentre 18°-5S. 63°-5W. of 1918 Aug. 17d. does not fit the De Bilt S,
though it would accord with L.

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

° m, Ss. 8. m. 8. 8. m. m,

La Paz 64 139 +1 254 -1 - 36 4.8

De Bilt =E. 867 — — ©23 39 +1 e45-0 487
De Bilt gives MN = +51-0m. ‘ SN fvy
July 6d. Records also at 3h. (La Paz), 7h. (close to Cipolletti), 9h. (La_ Paz),

13h. (Bidston), 14h. (Eskdalemuir), 18h. (Melbourne), 20h. (Helwan),
22h. (San Fernando).

July 7d. 18h. 55m. 0s. Epicentre 2°-08. 137°-0E. (as on 1916 Jan. 13d. 6h.).

A-—-—73l B=+-689, C=—-035; D=+-682, E=+731;
G =+-026, H=—-024, K=~999.

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

. ° m. 8. 8. m, 8. 8. m. m.
Manila 230 317 e4 55 —22 —_ —_ —_ _
Batavia 304 261 6637 4.5 — — — —
Riverview 345 159 e212. ¢ e7 3 P 10-7 - 12-3
Melbourne . 36-5 169 8 30 -+64 12 48 -29 14-5 16-4
Honolulu - 67T 64 el4 12 PR, e20 18 +20 e 240 32-1
Mauritius 79-1 250 42 24 L —_— — (424) 458
Viotoria 98-0 42 26 47 1S g% 47; +71 -40:3  48-8
Helwan ©104:5 300 29 0 ¢S 29 0) +142 = —

Continued on mt~ page.
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A Az. P. O-C. S. 0~-C. L. M.
° B m. 8. 8. m. 8. 8. m. m.
De Bilt E. 1160 320 e19 31 ?PR, — — e5870 1707
N, 116-0 320 — — — — 610 67-4
Bidston 118-7 334 55 24 L _— — (55-4) 665
Chicago 1237 39 — —_ — — e520 —
Toronto 127-3- 33 —_ — —_ —_ 625 699
Ottawa 128-0 29 — —_— —_ — 550 —
Georgetown 131-8 35 — — —_ —_ e 53:0 | —
La Paz 1409 127 19 19 [-22] — — —_ —_
Additional records : Riverview gives PR, = +3m.26s., SR, = +9m.3s,,

MN = +17-8 +55:0m. an

+ m. Helwan PN = 431m.0s. Chicago M =
+61-0m. Toronto eL = +65-9m.

July 7d. Records also at 3h. (close to Mizusawa), 17h. (Apia), 21h. (Accra and
San Fernando), 23h. (Moncalieri).

July 8d. 5h. 53m. 40s. At 43°-8N. 11°-2E. (Florence) (as on July 1d. 3h.).

A=+4708, B=+-140, C=+692; D=+194, E=—981;
G=+4679, H=+'134, K=—722.

A Az P. 0-C. S, 0 -C. L. M.
o o m, s. #s. m. s. 8. m. m.
Florence 00 — 1 4 464 _— —_ — 1-3
Pola 2-2 61 —_— — _— — e08 1-8
Rocca di Papa 23 152 032 — 4 111 + 8 — 14
Moncalieri 2-8 295 045 + 1 121 + 4 17 —_
Chur 3-2 338 — —_ 129 +1 — —
Pompeii 39 142 el 9 + 8 el 41 — 6 2-2 27
Zurich E. 40 332 e059 -3 i2 8 +18 —_ 2-5
N. 40 332 e058 —4 i2 6 +16 —_ 2-4
Z. 40 332 el 0 -2 i2 6 +16 —_ —
Marseilles 43 266 el 44 +37 e2 38 +40 —_ —
Besancon 50 316 154 +37 — —_ - 2-3
Strasbourg 53 334 el 40 +18 2 42 +17 — —_—
Vienna 57T 37T el 4 —24 2 4 —32 2-9 3-3
Barcelona 70 254 — —_ —_ —_ 4-0 53
Paris 7-8 313 e3 21 1S (e3 21) -—10 - 4-8 53
Ueccle 84 329 —_ — e3 20 —-27 — —
De Bilt E 9-2 336 — — e4 16 + 8 5-0 5-5
Algiers 93 224 e3 0 +40 —_ -— —_— 9-8
Hamburg 9-8 356 —  — e4 20 - 3 —_ 6-6
Lemberg 107 .51 — — 6 20 SR, —_ 86
Edinburgh 15-3 328 — — 620 -19 —_ —
Additional records : Zurich iPE = +1m.18s., iPN = +1m.17s,, iPZ = 4+-1m.17s.,
Ty =5h.55m.46s. e Bilt eSN = +4m.32s.,, MN = +5-6m. Hamburg
MN = +5-5m., MZ = +6-7m.
1919. July 8d. 21h. 6m. 0s. Epicentre 7°-4S. 3§°9E.
: - (as on 1919 July 4.)
~ (Adopted, after trial solution, from De Bilt.)
A=+-803, B=+-582, C=—-129; D =+-586, E=—-810;

G=~—'104, H=—-076, K= —992,
A Az - P, 0-C. 8. 0-C. L. M.
° » m. 8. 8. m. 8. L8 m. m.
Cape Town 31-0 200, 6 54 +lg 10 54 57 149 174
Helwan E. 375 355 742 + —_— —_ — 206
‘ . 375 355 7 0 —34 — —_ — 212
Bombay - 449 52 8 59 +27 —_— — —-  26-5
Kodaikanal 450 69 83 + 3 — — 230 281
Colombo E. 460 74 812 —28 15 42 +14 220 31-2
Athens N. 468 348 i840 -~ 6 11524 —14 e251 270
. 46-8 348 843 — 4 — — 266
Pompeil 520 340 1919 -—1 122 -0 310 235
. RocoadiPapa 536 340 924 — 6 1654  —10 304 330
1 539 329 925 ~1 647 -—21 379 335
Po! 569 343 e9 47 + 2 €17 489 +16 €306 392
57-8 331 955 —~3 748 -—13 274 364

Barcelons
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A Az P. 0~-C. 8. 0-C. L. M.
o ° m. s. 8. m. 8 5 m. m.
Marseilles 57-8 333 956 — 2 —_ — 133 356
Lemberg 582 352 e10 0 0 e18 24 +23 e33-2 36-2
Monecalieri 58-2 339 i10 5 + 5 18 3 + 2 234 36-8
Tortosa 58-2 330 959 -1 18 8 + 7 289 336
Vienna 58-3 348 10 4 + 3 18 21 +18 €280 39-0
San Fernando 590 322 1012 + 7 18 12 + 1 325 - 390
Zurich 599 340 e10 12 + 1 — — e 25°1 —_
Rio Tinto 60-1 323 2 L -—_— — (24-0) 320
Besancon 60-7 339 1021 + 4 — — 350 —
Strasbourg 612 340 110 23 + 3 118 48 +10 e 280 40-2
Coimbra 62-8 324 1025 — 6 118 45 -13 294 396
Paris 634 338 11036 + 2 el1l9 14 + 8 290 320
Uccle 64-3 340 110 4 + 2 e19 10 — 7 €290 414
Hamburg 64-8 345 110 49 + 5 119 44 +21 e31-0 43-5
De Bilt 65-1 341 110 50 + 4 119 44 +18 e300 36-2
Kew 66-5 337 19 0 %8 19 0) —44 — 430
Oxford 67-2 337 11 2 + 3 19 53 +1 2717 40-5
West Bromwich 68-1 337 1111 + 6 19 55 — 8 — —
. Bidston 69-2 337 11 12 0 20 42 426 — 40-8
Batavia 70-3 93 i1l 56 +37 e 21 29 +59 e351 39-1
Eskdalemuir 70-6 339 10 25 —56 19 28 —65 33-0 43-6
Edinburgh 71-1 339 11 24 0 20 55 +16 34:0 43-0
Dyce E. 718 340 i11 40 412 i21 9 +21 — 420
Azores 729 314 16 PR, -— —_ — —
Rio de Janeiro 771 249 21 48 (21 48) — 2 364 —_—
Manila 87-1 76 e13 23 42 — —_ —_ —_
Taihoku 89-3 15 18 +12 — — 339 532
Adelaide 960 127 24 54 (24 64) —22 486 60-3
Cipoletti 96-1 230 23 42 S (23 42) —95 491 61-7
Andalgala N, 97-1 240 22 12 ? — — 46-8 565
Mendoza 977 235 23 55 8 (23 55) —98 476 678
a g 97-8 246 —_— — — — 764 806
La Pag 101-2 252 14 4 —12 1i24 37 —-90 42-1 52-4
Vieques E. 103-0 288 — —_— — — 482 532
Riverview 106-2 129 — — e27 3 + 9 €487 624
Sydney 106-3 129 38 12 2 —_ ~— 547 58-8
Ootomari 106-9 42 18 27 ‘PR, — _— —_— —
Ottawa 110-4' 315 i19 4 [+4l] e 28 30 +58 e 490 —
Ithaca N. 111-5 312 —_ —_— — 536 —
Cheltenham N. 112-4 310 — — —_ — 530 64-7
E. 1124 310 — — 558 611
‘Washington 112:5 310 19 15 [+45] 28 48 +58 50-0 —_
Georgetown E. 1125 310 e 19 52 [+82] — — e 410 —_—
N. 1125 310 19 52 [+82]e 28 42 +51 e41-1 -~
Toronto 113-3 314 —_ _ — 1550 1701
Ann Arbor N. 116-7 314 18 36¢ [—7’] —_ — 470 680
~ Ey 1167 314 24 —_— — 650
Chi 1196 314 20 0 [+69] 30 0 +74 450 . 68-0
Berke! 143-8 330 —_ — — — e1721 —_
Lick 1438 329 — — —_ — 1700 —
Honolulu 1606 42 e25 0 ?PR, — — 325 490
Additional records : Athens gives SRN = +19m. lls 2 ME = +24m 188., To=
21h.6m. =21h.6m.10s. Pola MN = +36-6 Barcelona
PR = +12m 3s., =2lf1 ﬂm.lls. Lemberg ePRQ = +13m.24s Moncalieri

MN = +36-§m., To= Vienna PR, = +im.3%., PR, =
+13m.495., SR, = +23m 23- San Fernando MN =37:0m., T,=
21h.6m.18s. _ Rio Tinto gives +4m.0s. This has been altered to 24m.0s.
Strasbourg iPR, -=l2m.365 by T. =21h.6m.0s. Coi.mbra, iSN = +18m.41s.,
LN = +28-9m., MN = 43 38-6m., Ty =71h.6m. Paris PR, = +12m. 358,
iSNﬁ‘+l9m.ls., '1‘ =21h.6m. 13s. le iPR, = +13m.1s., 'l‘.=

21h. 6m.l5s. m‘f iSN = +19m. 30s., MN = +41-8m., MZ = +3

o =21h.6m. s. De It iISN =19m.29s,, MN = +43- Om., T =21h. 6m.125
Epicentre 7°48. Batavia SP = +22m.23s., T,=21h.6m.12s.
kdulemuir PR, +13m 16s., PR, = +34m.4ls T. =21h.5m.22s. Edin-
=+l4m.25s., PR.—+ 6m. Os. S + m27s SR.-+29m.Os.

Ade d =+ 5m. 368, v m, Riverview
ePR, = +19m 315., eSRa +39m.5s M +51 0m. Ann Arbor for W
Instrumen m., ME = m. Otta.wa e= +25m.54s. and

+34m.245 L, eL =4+52-

July 8d. o mh gho% (Zuri ohg 1h. (h‘ia,kn. and %0110), Th. € Helwan),, ih.'

(Manila), 15h; (Melbourne), 3 (Helwan) 1%1;. (Venna 18h, (Vienna
%ggr Mend)oza,), 19h. (Oatomari), 21h. eibourne end uritius), 22h,
keley).
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July 9d. 16h. 20m. 35s. Epicentre 36°-0N. 141°-0E.
A=—-629, B=4-509, C= 4 -588.

Apparently 37° ON. 143°-0E. as on 1918 May 31 and 37°-5N, 142°-5E. as on
1918 25d. Oh. will not suit the records. But Possibly this is an antici-
pation ot the shocks on July 26 and August 3, at 35°-0N. 143°-0E,

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

' ° m. s. 8. m. 8. 8. m. m.
Tokyo 11 016 —1 0 37 + 6 _— 0-7
Mizusawa  E. 31 0 53 + 4 127 + 1 —_ —_—
N. 31 050 + 1 1 26 0 — —

Osaka E. 47 131 +18 — — 2-6 34

Mizusawa records a serond shock at 16h.47m.25s. with PE = +0m.49s., SE =
+1m.27s. Osaka MN = +3-0m,

1919. July 9d. 19h. 19m. 25s. Epicentre 17-0N. 112:0W.

A=-—-358, B=--887, C=+-292; D=-—-927, E=+-375;
G=—-110, H= —-271, K= —-956.

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

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

Tucson N. 153 5 349 + 6 755 +76 104 10-8
E 15-3 — — 749 +70 9-4 b

Lick 22:1 339 — — €935 +28 — —
Berkeley 227 39 e519 + 6 — — — —
eago R 324 36 613 -—39 i1l 5 —69 13-8 181
Victoria 328 347 1553 L 18 21 L 193 420
Ann Arbor E. 350 39 1247 IS (12 47) —_8 gl&-M) 19-4
N. 350 39 — — 16 29 L 16:5) 19-5

Georgetown 315 47 e6 35 —58 el215 —175 e186 —
Cheltenham N 315 48 1216 8 (12 16) -—75 189 196
Washington 315 47 6 51 —43 20 +71 188 —
N 395 42 e8 0 + 9 — ©18:3 —

ta 414 40 i8 51 445 11319 —68 e 20-4 —
Northfield 428 41 — —_ — — e 236 —_
La, Paz 547 125 93 —1 1714 —3 262 281
Edinburgh 861 2 2259 1S (22 59) —32 446 496
Fskdalemuir 863 32 — — 233 + 2 . — —_
San Fernando N, 921 50 44 35 L — —  (44-6) —
De 922 32 — — e24 4 —33 426 4849
Hamburg 938 30 —_ — e26 35 +101 e 436 616
Moncalieri 974 39 — — — — e 460 —
] di Papa 1022 39 — — — — — 419
Helwan 12113 37 7935 L — — (79-6) —_

ME = +19-1m. Georgetown LN = +22-6m., LE = +23-6m. - Ottawa
iN=+16m.9s., L +2 -6m. and +40-6m. La Paz T,=19h.19m.28s.

Bilt MN = +442 Hamburg MN = +56-6m. Helwan PN =
+’l7m 359.(YLN) Monca,lieri L=+51-9m.

July 94. Reoords also at 1h. (San Fema.ndo), 5h. (La Paz), 7Th. (Edinb
Bilt, and Batavia), 8h. (Helwan), 10h. (La Paz), 1
(Helwan), 2011 (Mendom), 21h. (Lick Simla, and Florence (2) ). .

July 10d. 2h. 22m. l(')s. Epicentre 50°-0N. 128°-0W. (a< on 1919 July 14d.).
A=—-396, B=—507, C=+-767.

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

° o m. 8. 8. m. m.

Victoria 34 114 0 53 0 1-4 19
Chicago 289 91 —_ — e153 —
Toronto 334 - 81 —_ —_ 18-3 —_
ttawa 348 7 — 16-6 —
Georgetown 37-2 88 e19 20 L (e 19-3) —_—
Washington 372 8 —_ _— e 20-5 —

De Bilt E. 705 29 — — e348 —

Ottawa L= +18-3m. and +21-8m Georgetown glves also eN = +19m.6s., -

LN-' +Si Om De Bilt LN = e33- Sm.
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July lOd Records also at 3h. (La Paz), 4h. (close to Florence) Sh (Oolombo),

. (close to Athens), 16h. (close to Taiho 19h. ( Balboa

H ghts), 2 San Fernando and close to Kobe and Osa,ka.), 21h. (close
a,n.oim), 22h. (Taihoku).

1919. July 11d. Oh. 30m. 30s. Epicentre 8-ON. 72°-0W.

A=+306, Bo—942 O—+:139; D= —.851, B~ —-300:
G =+-043, H=—-132, K = —-990

A Az P. 0-C S o —C. L. M.

o ° m. s 8. m. s. 8. m. m.

Vieques E. 120 31 6 1 +182 7 8 +109 83 8-5
La 24-8 171 i5 29 7 46 —13 116 159
Georgetown 312 352 e630 —10 11 42 —12 e 140 —
Washington 31-2 352 6 27 -—13 13 30 +96 e 203 —_
thaca E. 347 355 — — e12 18 —33 149 —
Andalgala N. 360 171 — _— - — — 186
Toron 362 361 @ — — — — 1568 258
cago 365 340 i720 —6 i13 0 —17 176 245
Ottawa 37-5 357 1741 + 7 11350 +19 275 —
Pilar 40-4 169 — — - 222 230
Rio de Janerio 418 140 e21 0 ¢ 22 48 ¢ 244 247
Cipolletti 47-1 175 20 6 L - — 279 322
ictoria 590 323 — - - — 364 438
Coimbra 648 50 o+ — —  — — ©24-5 —
Rio Tinto 657 52 44 30 L — — -(44-5) 495
Bidston 711 38 9 0 —144 16 48 PR, — 349
Eskdalemuir 714 35 — — 2050 + 7 345 —
Bilt 75-8 39 — — e21 37T + 2 e35-5 433
Moncalieri 77-1 46 — ..(21 46) — 4 218 —
E[ambuarjg 789 37 e12 14 + 2 e22 18 + 7 e353 405
occa di Papa 80-8 50 —_ —(e22 36) + 3 e22:6 257
Helwan | 974 59 26 30 18 (26 30) +6D — —

Additional records : Vieques PN = +5m.27s. Georgetown SN = +-11m.43s.
To =0h.30m.26s. Ithaca eN = +9m.0s. and +12m,2s. Toronto_ L =
+18-5m. Chicago SR, = +15m.45s. Ottawa LN = +9m.3s., eN?=
+20m.0s., T,=0h.30m.25s. Pilar MN=+26-Tm. -De Bilt eLN=
+32-5m., MN = +36:-5m. Hamburg MN = +38-5m., T,=0h.30m.36s.
Helwan PN = +24m.308. (29).

July 11d. 4h. 9m. 25s. Epicentre 8°-0N. 72°-0W. (as at Oh.).

A P. O0-C. S. 0—-C. L. M.
° m. s. 8. m. 8. s, m. m.
La Paz 248 i527T — 9 i9 45 —14 11-7  15-8
Chicago 365 718 —8 13 5 —12 21-1 —
De Bilt E. 758 — —_ — — €386 399

Chicago gives SR, = +15m.50s. De Bilt eLN = +33-6m.

July 11d. 18h. 3m. 50s. Repetition from 8°- ON 72° OW. 1. La Paz gives eP
+5m.278., S=+4+9m.43s., M= +18-8m. Possibly some or all of
the following records only at La Paz, which would ordinarily have been
mentioned below in the notes, represent other repetitions, and may be
here tabulated :—
La Paz P =3h.27Tm.14s. eP =3h.31m.41s. .
P=4h. Tm.13s. eP =5h.33m.40s.

Ju.ly 11d. Records also at 1h. ¢(La Quiaca), 2h. (Colombo), 4h. (Balboa Heights),
5 e (Helwan and close to Athens), 17h. (Ma.nﬁa), 19h. (Moncalieri),
h. (San Fernando).

July 12d. 12h. 4m. 30s. Epicentre 42-5N. 7°-5E. (as on 1918 Aug. 10d. 18h.).
A=+'731, B=+-096, C=+-676.

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

° m. s. 8. m. 8. 8 m. m.

‘Rocca di Papa 39 el2 +24 — ==t - 3-1
Zurich 4-9 i% 17 1 il 56 —18 — 20

. Vienna 85 e 9 _— 28

+
0 -—
Zurich. The records on E, N, V instruments are sensibly the same: also
oP = +1m.13s.
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July 12d..22h. 28m. 0s. Epicentre 55°-0N. 35°-0W. (as on 1919 May 5d.).

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

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

° ° m. 8. 8. . s. 8. m. m.

Edinburgh 179 7 418 + 2 6 22 -’16 80 10-3
Eskdalemuir 180 76 i4 21 + 4 —— 9-0 —
Oxford 202 85 4 53 +10 8 45 +18 10-3 142
Kew 209 84 —_— — — — 110
Coimbra 23-0 119 540 423 10 0 +35 119 —
Paris 236 90 e531 + 7 —— — 120 137
De Bilt 237 80 529 4+ 4 943 + 5 1144 140
Uccle 238, 83 527 + 1 e942 + 2 ell5 130
Hamburg 260 74 e545 — 3 110 22 0 el40 150
Strasbourg 26-8 86 551 —_ 5 10 43 + 6 e15-7 —
Fernando 270 122 14 0 L — —  (14-0) 17°5
Tortosa 27-3 106 617 +16 1043 — 3 135 19-2
Ottawa 27-3 266 — — €10 30 —16 e155 —
Moncalieri 287 94 6 26 +11 —_ — 148 —
Toronto 30-5 266 — — — — 141 —_
Rocca di Papa 335 92 e7 5 + 4 —_ —_ —_ —_
Chicago 359 270 745 +24 13 38 +29 195 —
Helwan 52-6 88 — — 17 0 + 9 — —

Additional records: Coimbra T.—22h.28m.135. De Bilt MN = 4-17-4m.,
T, =22h.28m.11s., Epioentre 57° . 35°°1W. Hamburg Ty =22h.27m.56s.
San Fernando MN = -+17-0,

J uly 12d. Records also at 0h. (Rio Tinto and close to Mizusawa), 2h. (close
Rocca di Papa), 3h. (La Paz), 4h. (near Togfo and Osaka), 8h. (Taihoku),
((1;10 (Mal.’ni)la.) 10h. (Tokyo), 16h. (Rocca Papa), 17h. (Bidston), 19h."
lombo .

July 13d. Records at 2h. (San Fernando), 5h. (close fo Manila and La Paz),
13h. (Helwan), 14h. (Manila and close to Mizusawa).

July 14d. 13h. 44m. 50s. At 52°-0N. 178°-0W. (as on 1919 May 22d.).

A=-—615, B=—021, C=+'788; D=-—1035 E=+999;
=-—-788, H= —-028, K = — ‘616.

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

° . m. 8. 8. m. 8. 8, m.” m.

Honolulu 344 146 e5 28 —100 _ —_ 147 20-2
37-2 262 7 51 +19 — — 147 17-8

Zi-ka-wei 48-2 271 ‘e8 38 —17 e15 30 -—26 — —
Chicago 58:5 61 — — —_ —_ 40-2 —_
608 259 ‘610 10 — 8 _ —_ _ -

Toronto 615 55 29 4 ‘L — — e38:2 537
Ottawa 620 51 — — — — e312 —
Georgetown 66-1 58 e31 27 ‘L —_ — e41-8 —_
Was on 66-1 58 — — —_— — e41-8 —
Hamburg 74-1 355 e1ll 54 411 — — e40-2 502
dst; 745 2 24 22 ¢ 28 58 ¢ —  48-2
De Bilt 758 357 e12 13 +18 e21 65 +20 — 51-9
Kew 76-5 — — — — —  57-2
Ucole 771 358 e12 10 + 8 e22 10 +20 e37-2 542
Vienna 790 350 1212 -1 — — e42:T 537
Strasbourg 79-3 355 1219 + 4 e22 24 + 9 e¢402 —
Pola 82-6 351 — — — — —  51-2
Moncalieri 829 357 e10 14 —141 23 11% +15 466 53-8
Rocca di Papa 858 352 12 52 0 — — 532 592
' Rio. Tinto 89-9 7 51 10 L — — (51-2) 60-2
Helwan 94-2 335 25 10 ?S (25 10) +12 — —
Additional records : Zi-ka-wei T,=13h.44m.48s. Ottawa L = 4-40-2m.
‘Washington eE = +31m.27s., eN? = +41m.38s. Eskdalemuir A =72°-5,
glv;;'s simply 13h.52m. -—lﬁh 30m. De Bilt eSN = +21m.49s., eSR;N =

m.11s,, MN = +54-Tm., Ty=13h.45m.17s. Uccle SR, = +27Tm.32s.
T. =13h.45m.0s. Vienna MN = +57-2m. The P record is from Z
machine, Helwan PN +17m.109. . :
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July 14d. 14h. 22m. 0s. At 40°-ON. 60°-0E. ?
A= ++383, B=+-664, C= 14 -643.
If the records all refer to a single shock, the solution below is about the best we
%t from the material. But it seems more probable that there were two
sh , one in India and one in Western Europe.

A P. 0-C. 8. 0—C. L. M
m.

m. 8. 8. m. 8. 8. mh
Simla 165 e3 48 -—11 — _ —_ 8-0
Lemberg 70 e6 54 +56 — — — 136
Kodaikanal 335 14 12 1S 514 12) +100 17-3 18-3
Colombo 376 16 0 1S 16 0) +148 — 274
Coimbra 51-0 8 45 —28 — — 198 —
San Fernando 510 17 30 1S (17 30) +59 — 295

July 14d. Records also at 3h. (close to Athens (2) ), 8h. (Apia), 10h. (Helwan and
Taihoku), 11h. (Manila (2) and La Paz), 12h. (Helwan), 18h. (close to
Tokyo at 18h.19m., Zi-ka-wei at 18h.51m.).

July 15d. 5h. 25m. 30s. Epicentre 45°-1N. 147°-2E. (as on 1918 May 31d.).

A=—-593, B=+-382, C=+"708; D=+4-542, E=+-841;
G = —-595, H=+-384, K= —"706.

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

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

Mizusawa K. 76 219 156 + 2 3 28 + 4 _ —
N. 76 219 2 6 +12 329 + & —_ —_

Manila 377 224 73 — 6 —_ — — —
Hamburg 74-8 335 _ —_ et — e445 485
De Bilt 77-5 337 — — —_ — 365 50°7
Uccle 788 337 ell 30 —42 — — 3656 44
Bidston 782 341 47 0 L —_ —  (47-0) 497

De Bilt gives eLN = +43:5m., MN = +48-6m.

July léd. Records also at 2h. (San Fernando and Taihoku), 12h. (La Paz), 13h.
. (Berkeley), 16h. (Batavia), 17h. (Athens), 23h. (Lick). . ’

July 16d. 4h. 9m. 155, Epicentre 45°-1N. 147°-2E. (as on 1919 July 15d.).
A =-—:593, B=+-382, C=+708.

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

o ° m. 8. 8. m. 8. 8. m. m.

Ootomﬂ 35 208 116 +21 —_ —_— 20 —_
Mizusa 7-5 219 147 -1 2 87 —-27 — —_
Tokyo 110 213 2 44 0 4 17 —-37 —_ —
13-8 225 330 4+ 7 — — 6-1 6-4

Zi-ka-wei 244 244 e5 26 — 7 e9 41 —11 -_— —
Manila 37-7 224 12 1S (12 57) 37 — —
- Hamburg 748 335 1153 + 6 — — o447 467
De Bilt 776 337 — . — 022 3 + 8 e41-8 429
Bi n 782 341 32 21 1 39 3 fL (39-0) 498
Uccle : - 78-8 337 e12 17 + 6 22 15 + 5 e48 488
Strasbourg 799 334 e 12 20 — —_ — — —
Helwan 851 308 23 45 S (23 45) +25 —_ —

Eskdalemuir (A =76°:5) gives simply 4h.31m. to 5h.22m. ° Helwan PN =
+92m.45s. De Bilt eLiN = +42-8m., MN = +47-1m.
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lly 16d. 18h. 6m. 30s. Epicentre 16°-0S. 171°-0W. (as on 1917 June 28d.).

A=—-949, B=—'150, C=—-276; D=-'156, E =988 ;
G=+272, H= 1043, K = —-961. .

A Az P. O-C. S. 0 -C. L. M.
° ° m. 8. 8. m. 8. 8. m. m.
Apia 2:3 340 io 37 +1 — — — 1-1
verview 38-3 — — — 13 32 -—10 e184 21-7
Honolulu 395 19 e14 24 S (14 24) +25 229 26-0
Melbourne 44-4 232 — — — — 244 276
Manila 736 291 e12 18 +38 — —_ — —_
Chi 958 48 e44 30 L — — 51-5 —
De Bﬁt 143-8 4 — — — — e835 893
Uccle 1450 5 — — — — e825 _—
Helwan 155-3 308 105 30 L — —  (105-5) —_
Riverview eS8 = 4-8m558,, MN = +30-5m. Helwan gives also PN =
+107m.30s. - De Bilt MN = +89-4m. . .

liy 16d. Records also at Oh. (San Fernando and close to Manila), 1h. (Florence),
3h. (Riverview), 8h. (Mizusawa), 10h. (Manila), 11h. (Colombo), 14h.
(Tokyo), 17h. (Helwan).

liy 17d. 9h. 49m. 5s. Epicentre 24°-0N. 121°-0E. (as on 1918 Sept. 24d.).
A =—-470, B=+-783, C= 1407 ; D=+:857, E=+-515;
G=—-210, H= +-349, K= —-914.

lirems clear that there must be at least one erroneous record, or a double shock.
Jifficulties were also found on 1918 April 18d.

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

° ° m. 8. 8 . 8. 8. m.’ m.

Taihoku 1-1 24 043 +26 — — 2:0 2:4
Zi-ka-wei 7-2 3 el24 25 e2 38 —-37 — 6-5
9-4 180 235 +13 —_ —_— 5-1 73

Nagasaki 11- 39 141 -75 — Ce—
saka 16- 46 519 +80 9 22 +135 125 170
Tokyo 20+ 50 0 40 ? 10 53 +150 — —
Sminc W3 M LY T T.uy =
. —_ —_ — — e 22- —

Riverview 64- 152 - - — — 346 36-8
Lemberg 76-1 319 41 7 L — — 541-1) 52-8
Helwan 779 297 46 55 L — — (46-9) —_
Vienna 81-4 320 e44 55 L — — (44-9) 539
Hamburg 3 327 edl 55- 1L — — 449 e 459
De Bilt 856 326 — — _— — 449 500
Straebo 86-2 321 43 55 L — —_ &43'9) —
di Papa 86-8 315 —_ — (21 55) —104 29 509

Uccle 86-7 326 —_— — — — ©42:9 56-9
Moncalieri 881 319 e38 5 ? _ — 478 —
ew 886 328 —_ . — — — —  51-9
Bidston 88-7 330 31 19 ISR, 43 43 L (43-7) 59-5
aris 889 325 —_ — _ — 469 56-9
Coimbra 1004 324 e44 25 3L — — 530 —_
San Fernando 1016 319 52 55 3L —_— — (529) 589
Ottawa 1090 12 _ Ce— —_ — 629 - —
109-1 22 — _— — — e58-9 —_

ldditional records : Zi-ka-wei MN = 4-6-3m., Ty =9h.48m.58s. la
= 4 To =9h.49m.20s. M +4m.

+7-4m., Osaka 1T Ucc) N = +48
Eskdalemuir (A =87°-5) gives 10h.30m. to 11h.7m. De Bilt eLN = +43-m.,
MN = +48-6m.
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1919. July 17d. 16h. 19m. 348. Epicentre 11°-0N. 88°-0W.

A=+-034, B=—-982, C= +191

(as on 1918 July 31d. 14h.).
D=-—-999, E=—-035;

G=+-007, H=—-191, K = —-982.
A Az, P. O-C. 8. 0 ~C. L. M.
° o m. 8. 8. m. s. 8. m. m.
Balboa Hts. E. 86 104 230 +20 418 +25 .60. 63
N. 86 104 2 40 430 - —. .80 62
Vieques E. 230 67 8 16 28 (8 16) —69 162 17-3
Cheltenham E. 29-4 18 11 8 28 (11 8) -—16 171 —
. N. 294 18 1137 S (11 37) +13 163 194
Washington 29-6 17 623 —1 1126 —1 163 —_
Georgetown 296 17 i6 24 0 ell 30 + 3 el164 —
Chicago. 30-8 0 631 —5 11 36 —12 184 —
Ann Arbor E. 31-5 6 6 20 -—23 — 17-4 —_
N. 31-5 6 632 -—-11 1150 -—10 179 216
Ithaca E 330 17 —_ — 1222 — 2 el75 —
N. 330 17 646 —10 e12 12 —12 e 192 —
Toronto 335 11 1656 — 5 el14 20 +108 198 291
La Paz 33-8 144 721 +24 13 175 229
Ottawa 359 16 i718 —3 13 6 — 3 el84 —
Victoria 47-6 330 — — 30 14 ? 337 374
Coimbra 751 51 —_ — e21.16 —-11 370 399
Eskdalemuir 780 35 — —_— — — 364 —
Kew 80-0 39 —_ — — — — 494
Paris 82-2 42 — — — e384 464
Uccle 83-0 40 — — e22 26 31 — 4244
De Bilt E. 833 39 — —_ — e394 483
N. 833 39 — — —_ — e374 455
Strasbourg 856 41 — — 22 586 —30 —  50-8
Hamburg 85-9 37 — —_ — — ed4l-4 544
Moncalieri 863 46 — — e24 44 +71 425 _—
Zurich 64 43 36 0 ? — — — —
Helwan 1089 52 57 26 L —_ — (57-4) —
Additional records: Georgetown gives LEN = +21-4m., T,=16h.19m.31s.
Ann bor (W Instmment) LE=+17-5'm., PN = +7m.32s Toronto
iP= +10m 505, L= +21-0m. Ottawa, PR,N = +8m.30s., PR,N=
+8m.50s., = +20-4m., T,=16h.19m.46s. Zurich gives six records

practically identieal

July 17(11 Reoords also at 4h. (Helwa.n) 7h (close to M la), 8h. (Riverview),

a Paz
from h) 12h (Ta.ihoku (ﬂ

~ 0

hoku and Zi-ka-wei, possibly repetition
d Zi-ka-wei : other repetltions from 9

13h. (Mizusawa), 14h. ('J‘aihoku and Zi-ka-wei), 15h. lag ta
a/

(Mizusawa),

17h. (Mauritius), 19h. (Zi-ka-wei), 0h. (close to

and Helwan), 21h., (close to Batavia), 22h. (La Paz).

July 18d. 2h. 28m. 0s.

Epicentre 39°-5N. 27°-0W. (as on 1917 June 304.).
A= +-687, B=—350, C=+-636.

(Very uncertain).

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

° m. s, 8. m. s. 8. m. m.
Uccle 246 e 5 52 +18 e 950 -5 ells —_—
De Bilt 254 el 2 -9 el12:1 131
Strasbourg 26-3 7 0 +69 — — 14-0 —_—
Chicago 450 —_ — 8250 —

Uccle gives T, at 2h.28m.(54s.).

July 18d. 7h. 1m. 20s.

A=+-714, B=+380, C=+-588; D=+-470, E=—883;

G = +-519, H="+-276, K = —-809. ;

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

o ° m. 8. 8. m. s. 8. m. m

Ath 39 302 e056 — 5 2 0 +13 e2.2 25
Rocea di Papa 132 301 e2 59 -—17 —_ — o771 9-5
Vienna 150 329 340 + 1 11 0 ? 247 —
Strasbourg 19-4 317 4 21% —13 5 0 ? —_ —
Hamburg 216 330 e4.46 -—14 4 4+ 7 —  16-3
Paris 26 813 e9 17 18 (€] lg) 0 137 —
De Bilt ‘228 322 — — e91 3 e127 156
Additional records : Athens MN = +2-9m., To= 7h 0m.57s. ai Pa.pa

©=+1m.29s. Hamburg MN = +16-3m. e Bilt MN = +13-6m. -

Epicentre 36°-0N. 28°-0E. (as on 1918 Sept. 23d.).

3
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July 18, 13h. 37m. 0s. Epicentre 43°-0N. 125°-0W. (as on 1918 June 12d.).
A =—-420, B=—:599, C= + 682,

(Very uncertain).

A Az P. O0-C. S. O0-C. L. M.
: ° ° m. S. 8. m. 8. B. 1211.8 ;113

Vi 55 12 12 —5 "— — . E
frogre o7-4 80 544 —18 1110 +22 162 —
Wag] n 360 80 e650 —32 — — 210 —
Gumhed w2 w0 Z.g, Tedd
UZulnglt '4226 30 — —_ - — 330 370

Additional records: Victoria PV =+1m.16s., MV = +3-6m. Cheltenham
LN=+20-8m,  De Bilt eN = +31m.05., MN = +38-8m.

July 184, 15h. Tm. 0s. Epicentre 24°-0N. 121°-0E. (as on 1919 July 17d. 9h.).
: A=~—470, B=+-783, C=+-407.
The solution is not satisfactory, but no solution suggests itselt which will suit
hree

t] near stations. Difficulties appeared also on 1919 July 17d. and
1918 April 184d.

A Az. P. 0-C. 8. 0 -C. L. M.
° ° m. 8. 8. m. 8. 8. m. Zns
Taihok 12 24 141 +84 — — 19 .
Hokgtou 1-3 251 017 -3 —_ _— 0-6 0-7
Zi-ka-wel 7-2 3 — _ - — e43 —
D 9-4 lgg —_ — e5 16 +63 o 49—0' 50—0
e Bilt 856 3 —_ — —_ — . -
Uccle ' 86:7 326 —_ — —_ — €480 —_

De Bi!t gives MN = -+-50-2m.

July 184. Records also at Oh. (San Fernando and Helwan), 5h. (Pompeli and near
v ' Osaka), thl.lsﬁr-':‘)t fméx Tokyo and 5°-6 from Mizusawa at 6h.52m.30s.,
almost simultaneously with another shock recorded by Moncalieri
if =31°) and Florence), 7Th. (La Paz), 8h. (Taihoku), 10h. Batavia and

anila), 13h. (Toronto), 17h. (Kskdalemuir), 22h. ( elwan).

July 19d. Records at 2h. (San Fernando), 5h. (Taihoku (2) ), 6h. (Taihoku and
Apia), 10h. (Tokyo), 14h. (Paris).

July 204. Oh. 3m. 50s. Epicentre 36°-0N. 28°-0E. (as on July 18d. Th.).
‘ A=+-714, B=+-380, C = +-588.

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

° ° m. 8. 8. m. S. 8. m. m.

Athens 39 32 17 +6 140 +2 .19 22
Rocoa df Papa 132 301 3 4 -—-12  — — — 60
Strasbourg 194 3171 — — 810 162 —
Uccle 226 318 . — — e910 —17 el2:2 —
De Bilt 228 322 — — e914 -7 — 1564

Athens gives also MN = +2-4m., To=0h.4m.4s,  Roooca di Papa P = +4m.ds. -

July 20d:  Records also . .25m.20s. (between Mizusawa, Tokyo, and Osaka),
w dsh. (Chli‘(lls y Baatt’:'vl"la?f’md %ln(:ieh), 15h. 39m.0s. (close to Batavia),
“16h. (San ﬁemmdo and Tokyo). ;
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July 21d. 19h. 3m. 53s. Epicentre 3°-0S. 100°-9E. (adopted from Batavia).

A=—18), B=+981, C=—:052; D=+-982, B=+-189;
T @ =010, H=—-051, K = —-999.

There was apparently more than one shock about this time. The Osaka records
indicate one close to Osaka, and the Athens records one close to Athens ;
but ii‘;i does not,seem likely that the latter is responsible for the other European
records. '

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

° ° m. s. 8. m. 8. 8. m. m.
Batavia 67 119 il 44 + 2 3 6 + 4 — 4-8
Colombo 233 295 10 7 I8 (10 7) +36 — 121
Manila 26-5 48 e5 35 —18 — —_ —_ —
Bombay 352 310 6 37 —3% — —_ — —
Osaka 497 39 839 — — o 9-8 9-8
Helwan 740 303 23 7 ? 20 7) -—67 — —
Rocca di Papa  90-7 313 i13 11 — — — — 15-1
Hamburg 930 324 el14 7 +35 123 31 —74 e38-1 —_
De Bilt 959 322 — — e23 48 —87 —_— —
La Paz 157-6 209 20 37 [+31] — - - -

Batavia gives Ty =19h.3m.53s. Epicentre 3°:0S. 100°-9E., as adopted above.
July 21d. 23h. 49m. 20s. Epicentre 42°-0N. 141°-0E.
A=—-577, B=+1-467, C= +-669.

This fits the observations, though a more usual position would be 38°-5N.
144°-5E. (as on 1917 Mar. 15). ’

A P. 0-—C. S. 0-C. L. M.
: ° . 8. 8. m. s. 8, m. m.
Mizusawa 2-9 0 44 -1 11 - 6 _ _
Tokyo 6-4 el 51 +13 —_ —_— — —
Osaka 8-5 213 + 4 — — 4-3 4-5

Mizusawa SN = +1m.12s.
_July 21d. Records also at 5h. (Batavia), 8h. and 12h. (Colombo), 13h. (Manila).

4July 22d. 22h. 1m. 25s. Epicentre 13°-0N. 83°-0W. (as on 1917 Ocs. 22d.).

A=+119, B=—-967, C=+225; D=—-993, E=—-122;
G = +-037, H= =233, K =—-974. .

The residuals suggest an epicentre about 2° nearer La Paz, say at 12°-0N. 82°-0W.

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

. ° ° m. 8. 8. m. 8. 8. ©m. m.
Balboa Heights E. 53 139 059 —23 — — 10 12
N. 5-3 139 11 -21 — — 25 26

Vieques E. 177 71 443 +30 — — 94 113
Cheltenham E. 263 11 6 0 +9 1032 + 4 127 132
Was! n 264 10 i545 —7 11022 —8 129 —
Georgetown E. 264 10 i548 —4 11033 — 7 e124 —
cago 29-1 353 i549 —30 110 27 —52 131 —
Ann Arbor 29-3 359 1553 —28 1047 —35 181 135
Ithaca E. 209 10 631 +4 1128 -— 4 137 —
oronto 308 5 641 + 5 12\%5 . +47 e184 208
Northfield 324 14 638 —16 11586 ~—18 e156 —
tawa 330 9 1640 —16 111 57 —27 e 161 —
Ld Paz 33:0 153 63 -17 1156 —28 159 169
ria 486 325 — = — — 336 ‘376
Coimbra 699 51 — — e21 5 +40 346 —
Eskdalemuir 735 36 @ — — 2135 +271 —_ -
Bidston 736 39 1035 -65 1459 PR, — 263
Kew 753 40 @ — — —_ — 436
Tortosa 767 50 1139 —20 2151 + .6 330 412
ecle 783 41 e12 6 — 3 e22 0 — 4 386 40-6
De Bilt 786 39 12 8 -3 22 4 — 3 e386 412
Strasbourg 808 42 1221 -3 2227 — 6 296 —_
Hamburg 81-3 37 11256 +29 e2230 — 8 e336 —
Rocca di Papa 85:6 48 €12 47 — 4 — —_ 1g-o- 242
' Vienna z 864 40 e12 29 —26 -— — 286 —
Helwan E. 1087 54 1935 PR, — = — —_— Tt —
N. 1037 54 235 S (2635 + 5 - -

For Nctes Qee next page.
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NOTES TO JULY 22d. 22h. 1m. 25s.

Aditional records: Vieques gives PN = +4m.41s. Cheltenham PN =
+5m.568., LN = 4+12-6m., MN = +22-3m. Georgetown iPN = +5m.47s.,
iPZ = 4+ 5m.468., SZ = +10m.28s., eLZ = +12-1m., T,=22h.1m.25s, Chi-
cago PR; = +7m,19s. Ann Arbor. The records above are for the Bosch
inst. The Wiechert gives P = +46m.5s,, with others the same as above.
Ithaca N sensibly same as E, T,=22h.1m.42s. Toronto i= +10m.5s.,
Ty =22h.05.42s. Ottawa i=+7m.12s.,, e=+7Tm.458., e=+12m.55s.,
i= +14m.41s., T, =22h.1m.25s. La Paz T,=22h.1m.24s. Uccle PR,
=+15m.108., T,=22h.1m.35s. De Bilt ePR,E = +15m.16s., e(SR,)=
+28m.10s., m = 4 28m.24s., m = +28m.3%s., eLN = +34:6m., MN = +45-9m.,
T, =22h.1m.35s. Strasbourg T, =22h.1m.38s. Hamburg T,=
22h.2m.458. Vienna i = +13m.22s.

Jiy22d. Records also at Oh. (Lick), 2h. (Barcelona), 8h. (Manila), 15h. (Batavia),
17h. (Manila and Florence), 19h. (Mizusawa, Florence, and Helwan).

Jiy 23d. Records at Oh. (San Fernando), Oh. (Batavia), 9h.53m.0s. (close to
Athens), 18h. %Ia.nila,), 19h.30m.35s. (Mizusawa, perhaps repetition from
38°:5N. 144°-5E., as on July 21d. 23h.), 20h. (La Paz).

118, July 24d. 2h. 3m. 20s. Epicentre 40°-ON. 76°-0E.

A=+4-185 B=+'743, C=+-643; D=+970, E=—-242;
G=+-155, H=+-624, K = —'766, .
fioe an epicentre near this (37°-5N. 70°-0E.) on 1917 April 21 was found to

have a deep focus, the present observations were discussed for this possibility,
bat without a positive result.
il

A Az P. 0—-C. S. 0-C. L. M.
. ° m. 8. 8. m. s. 8. me m.

Simla 90 174 -el 58 —18 — — e43 46 °
Dehra Dun 9-8 171 340 +73 —_ — —_
Calcutta E. 204 146 440 — 6 822 -10 111 —
mbay 21-3 188 448 — 9 —_ — 11-1
Kodaikanal E. 299 177 10 58 S (10 58) —34 151 16-1
ombo 333 173 — — 1240 +11 157 18-2
Lemberg 37-2 301 e8 52 +80 1322 —5 194 228
Ii-ka-wei 375 89 729 -5 e13 17 —14 — 26-8
Helwan E. 37-6 268 12 46 ?S (12 46) —46 — 271
37-6 268 11 4 S (11 46) —1086 — 227
Athens E. 40-1 282 747 — 9 i13 56 — e21-2 317
Taihoku 407 98 728 -—33 — — 232 246
Budapest 40-8 300 7 40 —=21 — — —
Vienna 425 301 i8 10 —5 1416 —20 179 24-7
la 450 298 el14 40 S (e 14 40) —35 e 187 295
Hamburg 454 310 e8 32 — 4 el5 17 + 3 — 319
Pompeii 459 291 i834 —5 1530 + 3 307 —
be 46-4 18 848 + 5 — 309 —
466 110 e8 48 + 4 16 58 +82 278 320
0 467 78 840 — 5 — — 254 314
Rocca di Papa ‘46-8 293 ' i8 41 — 5e1533 — 5 292 352
Florence 47-1 207 . 9 34 +46 17 40 +118 — 247
0o 475 59 9 1 +10 — — — Ce—
Iurich 478 300 e843 —10 — — — —_
Stras 480 302 i852 — 2 i1552 — 2 e 237 —
De Bilt 486 310 9 0 +2 16 3 + 2 e247 338
Moncalieri 49-1 300 9 3 +2 16 3 — 4 254 310
Uocle 494 309 e9 0 — 3 11612 + 1 247 336
Besancon 495 302 9 4 0 16 12¢ -— 1 — 297
Tokyo 49-8 74 9 9 + 3 2843 L (28-7) —
- Paris 512 308 e9 18, 4+ 4 e1635 + 1 20-7 31-7
Marseilles 51-3 298 e16 29 ?S (e16 29) — 6 30-2 —
Kew. 52-0 310 19 40 ? — —_ — 297
Iskdalemuir 52-4 315 9 32 +8 17 1 412 27-7 350
Oxf 525 310 920 + 3 1654 + 4 276 376
54-2 297 936 + 2 1715 +4 302 357
Batavia 54:2 140 e933. -1 — — - 303 126
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A Az P 0-C S. 0-C. L. M.
° ° m. 8. 8. m. 8. 8. m. m.
Tortosa 556 297 948 + 17 32 + 3 248 347
Rio Tinto 619 296 18 40 S (18 40) — — 457
Coimbra 61-9 300 9 0 S (19 0) +13 306 405
San Fernando 62-3 295 18 10 S (18 10) —4 35T 38-2
ictoria 89-9 41 5 L — 469 608
Ottawa 909 340 €13 18 — 3 e 23 52 46-7 —
Cape Town 91-0 224 5 — — (536) 546
Toronto 93-4 342 — — — — e577 588
Chicago 96-8 348 24 21 S (24 21) —63 433 —
Wasl] 97-3 339 - — e 24 36 —53 — —
Honolulu 1006 50 e26 22 1S (e26 22) +21 607 657
Riverview 1012 — —_ — — — e 61-2 —
La Paz 141-0 297 19 47 [+ 6] 34 3 ¢ 737 762
Additional records : Lemberg gives iS?=+16m.8s., €= +23m.22s

Zi-ka-wei MN = +23-2m., T, =2h.3m.30s. Athens MN = +27-1n

oy
2h.3m.22s. Hamburg SR, = +19m.29s., MN = +26-6m., MZ = +3
T, =2h.3m.21s. Kobe LN = +29-4m. Manila MN = .
Osaka MN = +29-6m. Strasbourg ' SR, = +19m.36s., T,=2h.3m.23s.
De Bilt PR4E = +10m.57s., SR,E = +19m.31s., eN = +19m.47s., MN =
+29-Tm., T,=2h.3m.27s., epicentre 42°-1N. 78°-0E. - Moncalieri MN =
+30-Tm., T,=2h.3m.34s. Uccle SR; = +20m.0s., MN = +30-2m., T,=
2h,3m.17s. Besancon T, =2h.3m.26s. Paris T, =2h.3m.29s. Esk-
dalemuir- SR, = +21m.7s., T,=2h.3m.25s. Oxford PR;=+12m.35s.,
i=+4+21m.0s, Barcelona T, =2h.3m.22s. Coimbra_ S = +26m.4s.,
MN = +40-3m.  San Fernando S = +26m.40s., MN = +40-2m. Ottawa
eN = + 17m.4s., eLE =+ 42-2m.,, L=+51-Tm.+56-7m., and + 61-Tm.
Toronto E = +44m.22s. and +53m.46s., eL = +72-5m. Chicago S=
+31m.50s., L= +55-Tm.

+
B
c.w“’?
EES

July 24d. 4h. 43m. 55s. Epicentre 1°-5S. 76°-0W.

A=+:242, B=—--970, C=—-026; D=-970, E=—'242;
G = —-006, H=+025, K=—1-000.

‘A Az P. O-C. S. 0 -C. L. M.

° o m. 8. 8. m. s. 8. m. m.

La Paz 16:9 153 i4 10 + 6 i7 33 +17 8.7 109
Cipolletti 382 170 18 29 L — — 248 279

cago 445 349 1823 — 7 214 9 —60 9184 —
Bidston 81-1 37 35 35 ? 40 11 L (40-2) 473
Uccle 85-1 40 e — e23 24 + 4 e391 45
De Bilt 857 39 — — e23 29 + 2 e431 460

Helwan 1058 59 45 5 L — — (45'1) —

La Paz gives T,=4h.43m.53s. De Bilt eLN = +39-1m., MN = +43-9m.
Helwan PN = +46m.5s.

July 24d. 20h. 46m. 30s. Epicentre 24°-0N. 121°-0E. (as on 1919 July 18d.).
=—-470, B=+-783, C= +-407.

A P. 0 -—C. L. M.
° m. s. 8. m. m.
Taihoku 11 e0 15 -2 05 —_

Zi-ka-wel 7-2 229 +40 — 34
Zi-ka-wei gives MN = +3-5m. ‘

July 24d. Records also at 1h. (Pompeii), 2h. (Ootomari), 4h. (Batavia, River-
ew, Manila, and La Paz), 8h. (La_Paz), 11h. (Taihoku and Manila),
17h. (Rio Tinto), 20h. (San Fernando).

July 25d. 3h. 17m. 50s. Epicentre 38°-5N. 22°-5E. (as on 1917 Mar. 14d.).

Athens =1°-2) gives eP = +16s., L = +18s.,, M= +20s. Also eL =
+29s., = +31s.

)

July 25d. 3h. 43m. 0s. Close to Tokyo which gives P = +11s., 8 = +255. Per-
haps 35°-0N. 139°-5E. (as 0111918 June 26d.).
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July 25d. 18h. 56m. 0s. Epicentre 10°-0N. 103°-0W.?.
A==-171, B=—970, C=+4-174; =—-974, E=+:225;
G=—-039, H= =169, K = —-085.

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

B o m. 8. 8. m. §. 8. m. m.

Chicago 345 21 710 4+ 1 1248 0 188 —_
Wascﬁngton 370 36 e9 0 PR, 13 14 -10 —_— —
Toronto 394 28 — — —_ —  17-8 —
Victoria 420 340 —_ — — — 206 246
La Paz 435 128 e8 18 — 4 14 52 -3 215 281
Honolulu 539 290 e17 42 S (17 42) +34 250 305
Cipolletti 57-3 149 — — —_ — 311 336
burgh 872 35 — — —_ — 450 —

San Fernando N. 895 53 48 0 L _ — (48-0) —
De Bilt 930 36 — —_— —_ — e 450 504
Hamburg 951 33 — — — — €520 —_
Helwan 1208 45 e 74 0 L —_ — (e 74-0) —_

Toronto L = +23-6m. De Bilt MN = +50-9m. Helwan gives PN
+76m.0s. .

July 25d. - Records also at Oh. (San Fernando), 6h. (Berkeley), 15h. (Apia), 16h.
(Colombo), 17h. (Geprgetown), 22h. (Barcelona), 23h. (Mizusawa).

July 26d. 13h. 47m. 40s. Epicentre 35°-0N. 143°-0E. (as on 1918 July 25d.).
A=-—654, B=+-493, C=+574.

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

Tokyo 28 285 012 -—32 1 6 -11 _— -_
Mizusawa E. 4-4 340 131 +23 2 53 +52 —_ —_
N. 44 340 1.3 +27 2 58  +57 _ —

Osaka 62 270 13 +1 — —_ 2-3 31

It is not easy to reduce these residuals much by changes in adopted elements,
aAnd 1tts;ems a fair presumption that the shock is preliminary to that of
ugust 3. .

July 26d. Records also at 4h.16m. (close to Mizusawa), 5h.43m. (close to Mizu-
aawa), 9h.17m. (near Tokyo and Mizusawa, possibly as at 13h.), 11h.
(Helwan), 20h. (Perth), 22h. (San Fernando).

July 27d. 21h. 49m. 10s. Epicentre 36°-0N, 134°-0KE.
A =—:562, B=+582, C=-+-588.

A position near 34°-0N. 138°-0E. would suit equally well, but is nearer Tolfyo,
where the shock was not recorded. '

A P. 0-C. 8. 0-C. L. M.
° m. 8. .~ m. 8. 8. m. m.
Kobe 16 035 +11 — — 1-2 —
Osaka 1-8 032 + 4 — 1-2 1-9
Mizusawa E. 64 —_ e

138 0 222 —33

July 27d. Records also at Oh. (San Fernando), 13h. (Colombo), 18h. (Mizusawa),
19h. (Rio Tinto), 20h. (San Fernando). .

July 28d. Records at 'ui. (Helwan), 9h., 10h., 11h. (Apia), 12h. (Strasbourg and
Paris), 13h. (Bidston), 14h. (Florence), 19h. (Apia).

July 29d. 13h. 27mi. 40s. At 8°v-08. 105°-0E. (as on 1918 Aug 12.).
A =—256, B=+-956, C=—-139.

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

, o o m. 8. 8. m, m.
Batavia 26 45 e 0 41 - 0 — 1-3
Sydney 497 128 8 56 -9 139 145

Riverview 49-7 128 9 20 +15

Manila (A =27°-6) records e = +40s., which_nust refer to a separate shock.
No woyotreoonoﬂlncalltehreerocsorg:Mts iuolt?r & e s
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July 20d. 19h. 25m. 0s. Epicentre 33°-3N. 9°-0W. (as on 1918 April 1d.).

A =+-826, B=—-131, C=+-549; D =—-156, E=—983;
G = +-542, H=—-086, K = —-836.

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

° ° m. 8 8. m. s. 8. m. m.

San Fernando 39 35 112 +11 —_— — 2:0 2-8
Tortosa 107 42 142 -—62 — — 40 50
Barcelona 12-0 44 — — —_ — €53 58
Rocca di Papa 19-2 57 — — — — e 112 —
Strasbourg 197 34 — — e9 # +43 —_ =
Uccle 20-1 26 — — e9 18 +53 — —
De Bilt E. 214 24 — ¢ — e9 3 +43 e106 129
The S observations of Strasbourg, Uccle, and De Bilt suggest a more distant

epicentre, but the evidence of San Fernando and Tortosa ig against this.
rms the 3 records in question, which are simply given as e, are not S
at all, but L. De Bilt gives MN = +13-8m.

July 29d. Records also at Oh. and 2h. (San Fernando), I4h. (Helwan), 15h. (La
Paz), 18h. (Barcelona).

July 30d. Records at Oh. (Pompeii), 3h. and 4h. (Florence), 9h.46m. (close to
Rocca di Papa and another close to Zurich recorded also at Strasbourg
and Florence), 20h. (La Paz), 21h. (Zi-ka-wei), 22h. (Zi-ka-wei and Lick
(2) ), 23h. (San Fernando). -

July 31d. 21h. 52m. 50s. Epicentre 53°-5N. 159°-0W. (as on 1918 June 27d.).
A =—-555, B=—:213, C=+804.

It seems impossible to reconcile the different records with a single shock. The
above solution satisfies some of them approximately ; others suggest another
shock about three minutes later. The Strasbourg record is proba.bl% local
(as on_July 28), and a Lick ( A =30°-3) record iP = 4 23m.33s., M=+23-Tm.
is clearly local, and has been relegated to the final note for July 31. ’

A Az P. O0-C. 8. 0—-C. L. M.

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

Victoria 228 89 (5 35) +20 — — 56 79
Chicago 474 76 821 —29 1545 -1 e252 —
Toronto 507 67 (13 4) +233 (19 40) +193 197 —
Ottawa 516 63 12 22 +185 e1634 — 5 el192 —
Northfleld 540 61 — — e18 0 +41 _ -
‘Washington 553 70 952 +11 19 23 +118 —_ -
' Georgetown 553 70 e12 53 +192 1926 +121 —_ -
Cheltenham - 556 70 19 53 $S (19 53) +144 233 —
De Bilt 73-6 10 —_ _ - — -e312 365
Ucole 747 11 — —_— = — ©322 —
Strasbourg 77-3 9 5 26 ¢ —_ f— — -

Ottawa iN = 4-13m.27s. The records for P and S were not assigned to them
at the station. The same applies to Georgetown P and Northfield S. Chel-
tenham PN(=PS8?) = +19m.55s. De Bilt MN = +35-8m.

Zi-ka-wel), 3h. (Roccs di Papa), 5h. (La , Th. (Roooca Papa,
Honolulu, Melbourne, Riverview, Victoria, an Chloagoz, 8h. (La Pagz,
Toronto, Uccle, De Bilt, and Helwan), 19h.. (Zi-ka-wei and Athens),
20h, (Hamburg, De Bilt, Uccle, Strasbourg, 8nd San Fernando), 21h.
(Strasbourg, Lick, and Berkeley), 23h. (Lick).

July 31d.  Records also at Oh. and 1h. (Rocoa di Paga),)ﬂl. (San Fernando and
: 8z
d

Aug. 1d. Records at 1h. (Manila), 5h. (Zi-ka-wei), 6h. (De Bilt), Th. (Kingston
and San Fernando), 13h. (Riverview), 14h. (Hamburg and Helvvva.,n).

Aug. 2d. Records at Oh. (San Fernando and La Pu),v 3h. (Simla), 10h. (Bidston),
11h.7Tm. (close to Tokyo), 15h.42m. (close to Tokyo), 16h. (Taihoku),
18h. (8imla), 22h. (Chicago). . e

+
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Aug. 3d. 9h. 45m. 0s. Epicentre 31°:5N. 19°-5E.
A =+-804, B=+-285, C=+:523; D=+-334, E=—-943;
G=+-492, H=4-174, K = —853.
This epicentre fits the observations, but lies sensibly to the S.W. of the usual

on, A mistake in any of the records would modify it considerably, e.g.
gﬂm Athens P is really S.

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

o ° m. 8. 8. m. s. s. m. m.
Athens, 73 28 156 + 5 — — 25 31
Pompeii 101 338 e245 +14 e3 30 —62 — 150
Helwan E. 1013 96 ‘11 0 ? — — — —
Rocca di Papa 116 334 e2 54 + 1 512 + 3 —_ 5-7
Vienna - 16-9 353 — — e7 6 —10 — 83
Hamburg 23-1 346 —_ — ell 0 tL (e 11-0) —
De Bilt 23-1 337 — — — — e11-:0 131

Additiomal records : Athens MN = +2-8m. Helwan PN = +15m.0s. De
Bilt MN = +12-5m. Pomps,ii gives its record 1m, late.

Aug. 3d. 18h. 8m. 40s. Epicentre 35°-0N. 143°-0E. (as on 1919 July 26d.).

A=—:654, B=+-493, C=+-574; D=+-602, E=+-799;
G =—-458, H= 1345, K= —-819.

The La Paz residual suggests a high focus, but there is no support elsewhere.

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

. ° m. s. 8. m. 8. 8. m. m.

Tokyo 2-8 285 040 — 4 1 8 -9 — —
Mizusawa E. 44 340 120 +12 2 27 +26 — —
Osaka ;. 62 270 141 + 6 — —_ 3-0 3-8
Kobe 64 266 142 + 4 - — 3-0 3-8
Ootomari 11-6 359 510 18 (5610) + 1 7-8 8-8
Taihoku 21-0 247 833 IS (8 33) -11 140 —
Manila 28-5 230 e7 34 +81 — — —_— —
Honolulu 53-0 88 — — — — 34-3 393
Colombo 64-2 260 39 20 L — — (39:3) 43-3
Hamburg 26 335 — — €22 20 —33 e423 473
Yienna Z. 84-1 328 12 47 + 4 — — e463 —
Edinburgh 4-7 342 — — — — 44-3 553
Eskdalemuir 5.1 341 — — e23 15 — 5 43-3 —
De Bilt E. 854 336 — —_— 23 18 — 5 e44:3 532
N. 854 336 — - 2319 — 4 e453 527

Uccle 67 336 e13 2 + 5 e23 20 —18 e433 551
Bidston 6-8 340 43 50 L — —  (43-8) 537
Strasbourg 7-4 331 — — €23 30 —15 e453 —
Kew 7-7 338 — — — — — 563
Helwan 8-6 306 —_ -— 24 20 +21 _— —
Paris 9-1 335 — — — — e©48-3 563
Chicago 0-3 7 - — e24 20 + 3 413 —
Rocca di Papa 0-7 326 1717 PR, 27 5 +164 e51-8 584
Barcelona D5-5 331 e 42 50 [ — — 516 559
San Fernando E. 103-0 335 59 20 L — ‘—  (59:3) 85-3
N. 103-0 335 56 50 L — — (56-8) 87-3

. la Paz 1466 .65 20 28 [+37] — — — —_

Additional records: Mizusawa SN = +2m.23s. Osaka MN = +3-Tm.
Kobe MN = +3-3m. otomari gives 8= +6m.55s. (IL). Hamburg
MZ = +54-3m., MN = +55-6m. De Bilt SR,;N = +29m.32s. Uccle SR, =
+ 29m.20s, MN=+46-3m,  Strasbourg oL — +49-3m.  Chi L

‘3m.,

Aug, 3d. 20h. 27m. 8s. Epicentre 35°-0N. 143°-0E. (as at 18h.).

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

o m. 8. 8. m. s. 8. m.
Tokyo 2-8 0 48 + 4 0 57 -20 —
Mizusawa, . 4-4 0 46 —22 2 4 + 3 —
Osaka - 6-2 2 4 +29 — 3-
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Aug. 3d. 20h. 53m. 7s. Epicentre 35°-0N. 143°-0E. (as at 20h. 27m.).

A P. O0-C. s, o0-C L M.

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

Tokyo 28 03 -8 115 —2 —_ =
Mizusawa E. 44 1 8 0 2 9 +.8 — —

N 44 112 +4 213 +12 — =

Osaka E. 6-2 2 0 +25 — — 3-0 37
Batavia 535 8 48 —42 9 3 ? —_ —_

Osalllm gives MN = +4-0m. The Batavia record probably refers to a local
shock.

Aug. 3d. 21h. 15m. 52s. Epicentre 35°-0N. 143°-0E. (as at 20h., &c.).

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

° ° m. 8. 8. m. s. 8. m. m.
Tokyo 2-8 285 0 44 0 0 58 —19 — —_
Mizusawa  E. 44 340 120 +12 2 9 + 8 — —
De Bilt 852 336 — — — — e27-1 304
Ucole 86-7 336 — — —_ — e231 291
Helwan 886 306 34 8 L — — (341) —

Mizusawa gives SN = +2m.8s. De Bilt MN = +29-9m,  Helwan PN (=LN?%)
=38-1m. But the last three records almost certainly refer to some other

shock.

'

Aug. 3d. Reoords also at Oh. (Perth), 1h. (Rocca di Papa), 2h. (San Fernando),
h. (La Paz and Kodaikanal), 6h. (Batavia), 9h. (Florenoe), 11h. (Helwa,n)
14 (Manila), 16h. (Chicago, Vieques, Batavia, and Tai oku{ 17h.
(Helwan), 18h. (Colombo, Edinburgh, and Barcelona), 22h. (close to

Tokyo and Taihoku).

Aug. 4d. Records at 3h. (La Paz and Helwan), 4h. (Tokyo), 19h. (San Fernando).

Aug. 5d. Records at 4h. (Riverview), 5h. (Apia and Melbourne), 6h. (Helwan and
Rio Tinto), 9h. (Apia), 10h. (Manila), 20h. (La Paz), 29h. (Barcelona),

Aug. 6d. Records at 4h. (San Fernando), 5h. (Manila and Batavia), 11h. (close
to Tokyo), 14h.~16h. (Florenqe), 16h. (Taihoku), 18h, Mantla, Batavia,
following Manila as at De Bil e 18h.34m.18s., Uccle e 18h.35m.
Helwan and Strasbourg léh 40m.).

N

Aug. 7d. 6h. 50m. 50s. Epicentre 24°-0N. 121°-0E. (as on 1919 July 244.).

A=—-470, B'=+4+783, C=+-407; D=+-857, E=+515;
G =~—-210, H=+349, K= —-014.

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

° o m. s. 8. m. m.
Taihoku 11 24 015 -2 0-6 0-6
Hokoto 1-3 251 0 32 +12 1-3 _
Zi-ka-wei 7-2 3 el 34 -15 - 4-1
Helwan 7179 297 52 10 3 — —_
Hamburg 823 327 e42 10 L (e 42-2) 522
De Bilt 85-6 326 — —_ e44-2 547
Edinburgh 87-2 332 — —_ 54-2 —

Additional records : Zi-ka.-wel MN = +3-8m. Helwan PN = +5lm.109:
De Bilt MN = +56 .
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Avug.7d. 16h. 31m. 255. Epicentre 38°-5N. 146°-0E. (as on 1918 June 1d.).

A=--649, B= 1438, C=+-622; D=+:559, E=+-829;
G=—-516, H= 4348, K= —-783.

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

) ° ° m. 8. 8. m. 8. 8. m. m.
Mizusawa, 3-8 274 056 — 3 140 — 4 — —
Tokyo 57 243 118 —-10 237 + 1 40 47
Osaka 93 249 244 +2¢4 — — 44 52
Zi-ka-wei 21-3 259 @ — — €939  +49 — —
Hamb 80-4 335 — —- - — e41-6 516
Eskdalemuir 82-6 343 — — - —  44-6 —
Edinburgh 821 343  — - — — 466 —
De Bilt 83-8 3371 — — 2245 —22 e416 473
Uccle 846 337 — - — — e 446 —
Helwan 88-4 308 24 35 1S (24 35) +39 o —
Rocca di Papa  89-1 327  — - — — e 493 583
San Fernando 100-8 338 52 35 IL — — (526) —

Additional records: Mizusawa SN = +1m.36s. Osaka MN = +5-4m.
De Bilt eLN = +43-6m., MN = +55-8m. Helwan PN = +23m.358. (?S).

Aug. 1d. Records also at Oh. (San Fernando), 8h. (La Paz and Edinburgh),
10h. (close to Apia), 16h. (Mizusawa (2) ).

Aug. 8. 5h. 1m. 10s. Epicentre 21°-0S. 67°-0W. (as on 1917 Nov. 2d.).

A= 1365, B=—860, C=—-358; D=--920, E=—-391;
G = —-140, H=+-330, K= —-934.

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

° ° m. 8. 8. m. 8. 8. m. m.

La Paz 46 345 i1 26 +15 — — 22 29

. Andalgala 66 176 — — — — 64 80
Pilar 111 166 26 ¢ (5 26) +29 64 175
Mendoza, 120 186 (3 26) +2T (5 44) +25 57T (59)
‘ Cipolletti 180 183 — — (6 32) —68 65 10-6
Washington 60-6 351 10 12 — 4 18 14 —17 —
Chicago 65-6 344 10 28 —21 19 1 —31 e318 —
Coimbra, 820 41 e13 24 +54 2225 =21 e40:3 —
Granada, 83-3 47 e1243 + 5 i24 0 +60 e —
Tortosa, . 88-0 45 13 15 +10 332 —20 378 —
Barcelona 89-3 45 — — (e23 33) —33 €236 —
Bidston 925 34 2314 1S 14) —86 — 39-8
Bskdalemuir 934 29 — — 2340 —69 398 —
Edinburgh 937 30 — — 2358 —55 408 —
e 95-1 38 — — e2 4 —63 e438 —
Strasbourg 96-1 40 — — e2414 —63 e438 —
De Bilt E. 961 386 — — a4 —74 e 488 50-0
N. 961 36 — @ — — — e498 514

Rocca di Papa. 965 49 e 24 14 S (e 24 14) —67 — 273
Helwan 1072 64 — — .2650 —13 — =
Additional records: La Paz gives MN = +2-2m. - Pilar MN = +8-5m.

Mendoza. All the records have been increased by 4m.0s. Chicago L =

+34-8m. and +41-3m. Coimbra eLN = +35-3m. Bidston gives

Sas P. ., .Eskdalemuir gives S as P, with S =+30m.44s. - Edinburgh

S as P, with S = +31m.15s. Rocca di Papa gives S as P. Grana

i_{2=3 ;15%1:1.593., i=+422m.59s. .  Helwan gives S as P, with PN =
.508. '

Aug. 84. Records also at Oh. (San Fernando), 4h. (La Quiaca), 8h. (Apia), 12h.
/ (Mizusawa), 13h. (Apia and Manila), 20h. (Rocca di Papa). P

Aug. 9d. 12h. 25m. 35s. Epicentre 21°-08. 67°-0W. (as on Aug. 8d.).

A P, 0-C. S. 0 -—C. L. M.

° m. 8 8. m. s 8. m. . m.
La Paz 46 124 +13 — —_— 2-1 2-3
Jgendozs 1240 4 25 +86 — — — 79
1 ccle 951 — — e24 —66 — —_
Strasbourg 961  — —_ 22 25 —172 304 —
De Bilt 961 — -_ =71 494 —_
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Aug. 9d. 14h. 38m. 0s. Epicentre 48°-5N. 28°-0E.?
. . A =+-585, B=+-311, C=+-749.

The adopted epicentre lies outside the usual region, and the solution is other-
wise unsatisfactory, for the residuals suggest a position nearer Vienna and
Rocca di Papa, but further from the other stations, which are inconsistent

requirements.

A P. O0-C. S. 0 -—C. L. M.

° m. s. 8. m. 8. 8. m. m.
Vienna z. 717 el 46 -—11 — — e35 5-4
Strasbourg 12-0 — — e6 0 +41 —_ —
‘Hamburg 12-4 —_ — e6 0 +31 —_ —
Roccea di Papa 127 3 6 —3 —_ —_ - 4-5
De Bilt 15-0 —_ — e6 54 +22 e7:6 8-8
Uccle 15-4 —_ — e8 0 L (e 8-0) —

De Bilt MN = +9-1m.

Aug. 9d. 22h. 41m. 30s. Epicentre 33°-3N. 9°-0W. (as.on 1919 July 294.).

A=+-826, B=—-131, C=+549; D=—-156, E=—-988;
G = +-542, H=—-086, K = —-836.

A Az, P. O-C. S. 0-C. L. - M.
° o m. s. 8. m. 8. 8. m. m,
Granada 59 47 211 440 2 53 +12 i3-1 —
Coimbra 6-9 4 e5 15 +210 6 7 +180 6-8 7-2
Algiers 10-5 67 132 —65 — — 22 22
Tortosa 107 42 210 -—30 — — 31 4-2
Barcelona, 120 44 e3 12 +13 —_ — 3-6 4-4
Rocca di Papa 19-2 57 e3 33 —58 — — e 80 11-0
ord 194 15 —_ _— — — 9-2 10-3
Strasbourg 197 34 — —_ — — e83 99
Uccle 20-1 26 — —_ —_ — e79 9-5
De Bilt 214 24 — — — — e89 12-8
Edinburgh 23-0 9 —_ — —_ — 113 133
Hamburg 244 28 — — —_ — e11'5 —_
Helwan 344 84 19 30 ‘L —_ —  (19°5) —_

Additional records : De Bilt LN = +10-1m. Helwan PN = +18m.30s.

Aug. 9d. Records also at Oh. (San Fernando and Lemberg), 4h. (La Paz), 5h.
Denver), Th. (Edinburgh), 11h. (Vieques), 12h. (Helwan), 13h. (close to
La Quiaca and Helwan).

Aug. 10d. Records at 3h. (Denver and San Fernando), Th. (Taihoku), 14h.
(Helwan), 20h. (San Fernando), 21h. (La Paz).

Aug. 11d. 5h. 5m. 0s. Epicentre 51°-58. 75°-5W.
A=+-156, B=—:603, C=—-T83.

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

o o m. s. s. m. 8. 8. m. m.
La Paz 355 10 7 16 -2 13 0 -3 1744 19-1
Uccle 122-5 48 — — — — — 670
Helwan 1230 83 81 0 ? _ —_ —_— —
De Bilt E. 123-7 47 — — — — e61:0 674
. 123-7 47 — — e3854 SR, 650 675
Strasbourg 1257 50 _- —_ — e 610 —

Helwan gives PN = +87m.0s. De Bilt gives eE = +43m.18s. '

Aug. 11d. Records also at 7h. (Zi-ka-wei and Apia), 8h. (Colombo), 9h. (Simla),
11h. (La Paz), 13h. (Lemberg), 18h. (San Fernando), 23h. (San Fernando
and Rocca di Papa). -

Aug. 12d. Records at 10h. (Helwan), 14h. (Helwan), 16h. (La Paz), 18h. (San
Fernando), 19h. (Taihoku), 22h. (Mizusawa). . R
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Aug. 13d. Oh. 21m. 0s. Epicentre 39°-5N. 27°-0W. (as on 1919 July 184.).
A=4-687, B=—~-350, C=+636; = —-454, BE=—-891;
G=+4-567, H=—-289, K =—-772.

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

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

Azores 2:1 148 012 =21 — — — 2-3
Tortosa 21-2 17 224 -151 —_ — 104 11-3
Edinburgh 227 36 — — 10 +41 — —
Uecle 246 52 — — 10 48  +53 — 460
De Bilt E. 254 49 — — ell 24 +73 — 13-8
N. 254 49 —_ — 1018 + 7 — 136

Strasbourg 3 58 — — ell 0 +32 — 163
Kingston 47-9 260 9 0 + 7 — —_ — —_
Viotoria 65-2 314 —_— — (20 0) +33 200 —

If Azores record is 1m. too small, we can increase T, by 30—40sec., which will
remove the greater part of the errors. Tortosa may also be 2m. in error.

Aug. 13d. Records also at Oh. (Riverview), 1h. (De Bilt), 2h. (San Fernando),
6h. (Rio Tinto). 12h. (Azores), 13h. (De Bilt), 20h (Taihoku), 21h.
(Helwan, San Fernando, and Berkeley), 22h. (Manila).

Aug. 14d. Th, 59m. 30s. About 2° from Manila, which gives eP = 425s.,, L =
+1-0m., ME = +1-3m., MN = +1-Tm.

Aug. 14d. 1611 6m 55s. kbout 0°-5 from Rocca di Papa, which recordi eP =
+88., S=+16s.,, M= +0-3m.

Aug. 14d. Records also at Oh. and 2h. (La Paz), 5h (Mizusawa), 6h. (Manila),
13h. (close to Tokyo), 15h. (La guuwa), (Kodaika,nal), 21h. (San N
Fernando), 22h. (Lick and Rocca di Papa).

Aug. 15d. 2h. 6m. 30s. Epicentre 34°-6N. 140°-7E. (as on 1919 June 8d.).
A=-.637, B=+-521, C=+-568.

A P. 0-C. S. 0-C. L. M.
o m. s. s, m. s, 8. m. m.
Tokyo 13 07 -13 019 -17 — —
Osaka 4-3 128 +21 — 2-5 3-4

I

Mizusawa 45 10 -10 —_ — —
Osaka gives MN = +3-1m.

Aug. 15d. 4h. 17m. 26s. Epicentre 31°-0S. 43°-0W.

A= 4627, B=—'585 C=—'515; D=--682 E=-'731;
G=—377, H=+ 351, K= —85T7.

A Az, P. O0-C. S. 0—-C. L. M.
' . B ° m s. 8. m. s. 8. m. m.
17-8 262 722 18 (722) -14 — 109
Andalgala 20-6 274 — —_ - — — 184
Cipolletti 220 242 440 —-25 (8 10) —175 62 75
La Paz 27-1 297 6 2 + 3 4 +21 14-4 17-3
835 329 12 39 0 2249 —-14 - 359 —_
Strasbourg 918 31 e16 34 +188 — —_ — —
Uocle 91-8 28 e16 34 +188 — — 526 646
De Bilt 931 28 — — e30 1 SR, e 586 64-7
Helwan 932 57 2134 1S (21 34) ? — —
Edinburgh 937 21 — L — — 606 —
‘Vienna Z. 953 35 e13 13 -—-32 — — — —
Hamburg 962 29 e 16 34 +164 —_ —_ —_ —_
Melboume 110-8 187 _ —_ — 416 466
Additional records: Strasbourg gives e, = + 14m 345 ., €=+10m.34s. The
former has bee credited to the toll‘a Uccle gives e, =
+29m.52s., = +36m.34s. De Bnt glves e(PR) =+17m.498.,, e=
+37m.58., eL = 468 Bm MN = +67-5m. Roecca di Papa and

Pompeii see tollowing shoc]
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Aug. 15d. 4h. 23m. 50s. About 11°-0 from Rocca di Papa, which records eP =
+2m.418.,, S =+4m.508.,, M= +5-3m. Pompeili gives eP = +2m.54s.
= +4:5m, The record of this shock would perhaps obscure that
of the previous shock. Again some of the European records, credited
to the above shock, may be really due to tlus but it is not easy to specity
the epicentre for this. Query 37°-0N.0

Aug. 15d. Records also at Oh. (San Femundo), 5h. (Hamburg, and Helwan),
th (near Sidney and Riverview), (Lemberg), 'i4h. (Helwan),
h. (Edinburgh and Manila), 17h (Lemberg and Mizusawa), 19h.

(Kingston), 23h. (Rocca di Papa, San Fernando, and Lick).

Aug. 16d. Records at 4h. (San Fernando), 8h. (Colombo), 11h.4m.50s. (a.bout
1° from Taihoku, which gives P=+28s., L=+0-Tm.,- M= +1-2m.),
12h. (Helwan), 15h. (Mamla), 16h. (Heiwan), 19h. (Mlzusa.wa,), 21h.
(Zurich), 22h. (Batavia).

Aug. 17d. Records at 2h. (San Fernando and Batavia), 5h., 8h., and 14h. (Hel-
wan), 17h. (Nagasaki), 18h. (Mizusawa), 19h. (La Qui&c& and La Paz.).

Aug. 18d. 11h. 17m. 30s. Epicentre 51°-0N. 34°'0W (as on 1917 April 20d.).

A= +52l,B—-—352 C=+-777; —+559, E= —-829;
G=+-644, H=—-434, K——62

A Az P. O-C. S. 0~C.- L. M.
° ° m. s. s. m. s. 8. . m. m.
Edinburgh 183 63 — — 8 30 +43 — —
Uccle 239 75 — —_ —_ — e 107 —_—
De Bilt 241 72 — e940 — 6 e11:5 138
Hamburg 266 67 e8 20 +146 — — 140 155 #
Strasbo) 266 79 — — —_ — €126 —
Rocca di Papa 329 88 e8 49 +113 — — — 13
Pompeii 346 88 8 11 461 — — — 10-8
cago 37-2 279 — — 330 + 3 el9-2 —_
Helwan 521 89 17 30 @8 (17 30)  +45 —_ —
De Bilt gives MN = +14 Strasbourg' gives its record 1lh. wrong.

Pompeti gives its record lh Tate. Helwan gives PN +18m.30s.

1919. Aug. 18d. 16h. 55m. 28s. Epicentre 17°-0S. 177°-5W.
(as on 1918 May 22d)

A =—-955, B=—'042, C= —-292 —-044, E= +-999;
G= 292H +013 K—-—95

(The same focal depth 0-050 has been assumed as on 1918 May 22 but seems

rather excessive).

Corr.

for
Focus A Az. P. 0—C. S. ~ 0-C. L. M.
o o o m. 8. 8. m. s s, m. m.
Apia 401 63 61 i1 57 419 — — 35—
. Sydney B -34 327 232 3 29 —172 5 23 —359 82 108
Riverview ~34 3207 232 e5 52 29 i1l 32?7 410 125 . 134
Melbourne -39 389 230 6 3 -38 — — 146 - 154
Honolulu —43 428 29 8 17 +25 il14 5 +20 €206 366
Perth -56 616 242 9 27 -19 — — 172 —
Tokyo —-5'8 664 324 9 33 43 el18 3 -28 314 —
Mizusawa B. —58 681 328 10 43  +16 19 22 +30 — —
N. —-58 681 328 100 4 417 19 29 +37 — —
Osaka —58 683 32 10 45 416 — -— 19§ 219
Manila -59 684 295 e10 41 +12 15 4 191 193 200
Kobe E. —59 685 320 10 39 +10 —_ — 1944 - 204
Tajhoku —60 727 11 18 422 —_ — 20°1 —
to! —-60 730 11 22 +24 — 206 207
Batavia —-61 745 269 1 10 +3 120 13 + 8 326 —
Berkeley N. —81 754 41 ell 27 +14 e20 53 +35 —_ —
E. —61 754 41 ell 30 +17 e20 52 +34 — LL—
Zi-ka-wej, —-61 759 311 ell 27 411 20 47 +23 - -
Victoria —62 812 33 — — — —_ — 217
Cipolletti —65 936 133 — — 2 83 . 4N (24'9) 274
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Corr
for

Focus A Az P. 0-C. S. 0-C. L. M.
e o . m. s 8. m. s. 8. m. m.
Andalgala 87 998 125  — — — — — a1
ilar —-67 999 130 — — — — — 27°2
Calcutta E. —67 10011 290 23 " 23 ?8 (23 23) —86 — —
Chicago —-68 10111 50 10 24 ? 23 30 -89 356 —
La Paz —68 1027 112 el7 45 ?PR, 23 32 -103 270 276
Ann Arbor —69 1040 50 25 5? ?S (25 5?) -22 446 —
Colombo B. —69 1041 271 23 3 ? 25 35 + 17 294 30'6
Toronto -70 107-3 49 — — — — 361 383
‘Washington —-70 1085 53 — — e25 40 -30 444 —
1thaca —-70 1093 48 20 11 ?PR, 25 50 —-28 337 —
Ottawa -71 1101 46 — — i26 -17 44-2 —
Simla —71 111'5 298 e26 11 ?S (e26 ll) —26 — 345
Maurmus B —-72 1142 237 19 41 ?PR, — — 47-4
pe Town — 1269 196 39 17 ? — — 41-9
Edinburgh — 1409 6 40 25 ? 46 8 ? 546 —
Eskdalemuir — 1414 6 18 55 [-47] 28 38 153 46 —
Lemberg — 1428 358 e18 59 [—46] e28 41 -159 e 677 69-9
Hamburg — 14279 352 i19 6 [-39] i28 51 —149 e 466 —
De Bilt — 1448 357 19 14 [-34] e32 47 +178 — 90°1
Kew — 1455 3 — — — —. — 42'6
Uccle . 1462 38 e19 16 [-34] i29 6 —152 — —
Vienna — 1468 341 i19 12 [-39] i29 12 148 44'6 658
Strasbourg’ — 1481 351 19 26 [-27 — — — —
Paris — 1482 1 e19 27 [-26] i29 21 —147 386 —
- Zurich — 1492 351 e19 21 [-33 — — — —
Helwan — 150°7 302 19 53 [- 4 — — — - 446
Florence — 1522 346 — — — — 48 —
Rocca di Papa — 1537 343 e19 19 [-42 19 55 [- 6] — 200
Pompeii — 1541 339 e19 27 [-34 29 27 ? — —
Coimbra — 1549 21 19 48 [-14 28 % ? 369 —
Barcelona — 1555 0 el19 52 [-10 29 57 ? — 440
Tortosa — 1561 5 18 47 [-76 29 58 ? "436 437
Granada — 1591 14 e19 29 [-38] 133 43 ? — —
San Fernando — 1591 20 23 35 ?PR, 30 5 ? 456 536
Additional records : Apia has been corrected by —1h. Riverview 1‘Eives.z
eP = +5m.58s., iPR;=+Tm.11s. and +7m.28s, i= +13m. 6s., =
+13-5m., To=16h.55m.17s. Melbourne gives SR; = +10m.11s. Osaka
MN = +20-4m. Berkeley ePV = +11m.29s., T, =16h.55m.268. Chicago
L=+551m Ann Arbor PN = +25m. 17s. Toronto - L = +30-0m.,
eL = +58 5m. Ithaca SN = +25m.53s., L= +28-8m, Ottawa iN =
+20m. 533 ., ek =1420m.55s., iN =38m.3s. and +44m 13s., eL = +47-2m.,

LE = +64-6m Eskdalemuir PR = +22m 20s, Lembe iPR, =
+22m.15s., ePR, +24m.53s., eSR,=+32m.1}]s., 4m. 5 %.,
+37m.35s., and +40m.17s. De Bilt iPRN = +29m ls o el*} +32m.23s.,
MN = +76°3m Uccle PR, = +22m.47s. Vienna PR;= +23m.1s.,
SR, = +38m. 59s. Ly SR, = +39m 545 Strasbourg iPR; = +28m.31s.
Paris ¢PN = +19m.21s. Helwan PN = +22m.17s., MN = +42-3m.
ll‘lorfgge slgxply gives ‘17h. to 19h. Coimbra. LN = +35-8m.  Granada

= m.1

Repetition from 17°-08. 177°-5W. (as at 16h.9).

Aug. 18d. 20h. 52m. 0s.
(Reduced with same elements as at 16h.).

Corr. .
for .
Focus A Az P. 0-C. S. 0-C L. M
) o o o m. 8. 8. m. 8 8. m.  .m.
Sydney -34 327 232 5 12 -89 — 98 11-0
Riverview —34 327 232 — — (e11 %) +2 ell'4 186
Melbourne -39 389 230 — 13 + 5 151 188
Berkeley —-61 754 41 — — — — e370 —
Chicago —68 1011 50 — — - — e 520 —
De Bilt — 1448 357 — —_ — —_ e 880 —
- Uccle — 1462 357 — — — — e 80 910
Helwan — 1507 302 33 0. ?8 — — — —
Additional records : Riverview gives MN = +13- Chicago L = +58-0m.
and +64-0m. Helwan a later PE = +88-0m., PN = +91- Om which migh

possibly refer to some phase of the above shock.
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Aug. 18d. Records also at Oh. (Athens), 1h. and 3h. (San Fernando), 4h.
| (Taihoku), 5h. (Toronto), 7h. (Helwan), 8h. (De Bilt and Hamburg),
12h. (Pompeii and Strasbourg), 17h. (La Paz, Marseilles, and Taihoku),

19h. (Rio Tinto), 20h. (Colombo). -

) Aug. 19d. 14h. 20m. 55s. Epicentre 18°-5N. 120°-0E (as on 1917 Sept. 17d.).
A=—-474, B= 1821, C=+-309.

A P. 0 —C. S. 0-C. L. M.

° m. 8. 8. m. 8. 8. m. m.

Manila 40 e0 53 -9 —- —_ 1-8 2:2

. Taihoku 72 156 + 17 — — 29 —
| Zi-ka-wei 12-8 — — e6 9 +30 — —_

Manila gives MN = +2-3m., and suggests as epicentre 18°-8N. 121°-0E. But
the residuals favour a position further South, say 17°-5N. or 18°-0N.

) Aug. 19d. 20h. 17Tm. 20s. Epicentre 35°-2N. 34°-7E. (as on 1918 Sept. 29d.).

A=+-672, B=+465, C=+576; D= 4569, E=—822;
! ) G=+474, H= +-328, K= —-8117.

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

Helwan 60 209 740 M — — L— -
Athens . 9-2 291 -— — e6 & +117 i7-1 76
Lemberg 166 335 e6 16 S (e6 16) — g8 123
Budapest 17-0 321 16 34 M — — — —
Rocca di Papa 184 298 e4 47 +25 e8 28 +39 el1:3 137
Vienna 18-8 320 e4 34 + 7 7 54 — 4 €106 15-1
Strasbourg 24-1 311 e519 —10 e10 1 +15 e 137 —_—
Hamburg 25-2 324 e6 28 +48 — — e 143 16-7
Uccle 269 315 —_ — 10 30 — 9 el47 —
De Bilt 26-9 318 — — 10 31 — 8 el13-7 179
Tortosa 27-3 290 639 +38 11 13 +27 12:6 207
Kew 29-7 314 — — —_— — — 227
Eskdalemuir 32-8 320 — — el2 0 —21 187 —_
Edinburgh 33-0 321 19 40 M — — — —_
De Bilt gives iN =+10m.36s., MN = +16-2m. Helwan PN = +9m.40s.

The solution fits certain stations (Vienna, Strasbourg, Uccle, De Bilt) fairly
well, but other records are puzzling, especially those nearest the adopted
epicentre, which suggests an origin much further away. It is not, however,
easy to satisfy the two sets of conditions.

Aug. 19d. Recordr also at Oh. (Eskdalemuir, De Bilt, Uccle), 1h. (Sydney and
Melbourne), 2h. (close to Balboa Heights), 3h. (Taihoku and Helwan),
4h, (Kew;, 5h. (Taihoku and Rocca di Papa), 6h. (Kobe), Th. (Rio Tinto),
3121. h.(e ia, ll)h. (close to Athens), 21h. (Rocca di Papa and Florence (3) ),

a Paz).

Aug. 20d. 3h. 58m. 0s. Close to Rocca di Papa, which gives P = +25s., 8 = +43s.,
M =51s. Pompeii gives eP = +29s. )

Aug. 20d. 11h. 12m. 30s. Close to Batavia, which gives P = +24s., S=M=
+40s., and notes Malabar iS ~P =15s.

Aug. 20d. 19h. 32m. 10s. Close to Rocca di Papa; which gives eP = +8s.,
M= +2-5m. Pompeii gives eP = +59s., = 41m.39s.

Aug. 20d. Records also at Oh. (San Fernando), 9h. (Melbonmé), 10h. (Colombo-
&ng zI{e]:wane)i) 15h. (Helwan), 21h. (San Fernando), 23h. (Taihoku (2)
an -ka-wel).

Avug. 21d. 9h. 39m. 15s. Close .to Manila, which gives P = +17s.,, L = +34s.,
8 SCMN = 378, oop @ v
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dug. ZIlII%%m. 30s. Close to Taihoku, which gives P = +14s., L = +29s.,
+308. .

Aug. 2l loords also at 4h. (close to Tokyo), 7h. (Rio Tinto and Batavia),
i{lelwan and Rio Tinto), 9h. (Manila), 12h. (Helwan), l5h. l‘gAxu:-tes),
h(Azores, Batavia, and Taihoku), 17h. (La Paz), 20h. ( ernando
uls Paz), 22h. (Azores (3) ), 23h. (Azores).

—

dug. 2%050m. 15s. Epicentre 19°-0ON. 70°-0W. (as on 1919 May 20d.). ’
A = 4323, B=—-889, C=+-326. 1

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

Vi 44 042 —26 — — 11 13

W%u 208 452 +1 810 —30 — —

Chip 274 6 2 +1 1059 +13 151 —_

Lak 356 712 —-6 — —_ — — |

Viequis also MN = +1-2m.

Aug. 2%i1.35m. 558. Epicentre 41°-0N. 24°-6E. (as on 1919 Jan. 22d.).

14686, B = 314, C= +-656 : D=+-416, E=—'909;
G=+-596, H=+-273, K= —'755.

A Az P. O0-C S. 0-C. L. M.
° ° m. 8. 8. m. 8. 8. m. m.
At 32 193 e049 -1 130 + 2 1-6 1-9
Poni 7-6 2712 i1 13 —42 2 40 —46 — 3-3
Buigt 7-6 331 159 + 4 — - — —
Pol 87 300 e2 59 +47 — — e43 44
RouiPapa 90 279 el 26 —50 324 -39 — 3.7
View 9-3 324 e235 +15 510 +60 i56 6-3
Flom 10-2 290 — — — — — 4-1
Heln 124 152 8 5 — — — —
i 131 305 e3 1 -—13 —_— — — —_
Sty 141 308 e3 5 —22 e7 36 +86 i8-9 —_—
Mands 14-4 286 247 —45 @ — —_ — —
Hauy - 16-0 327 e4 17 +25 —_ — €87 9-8
Baniu 16-8 279 — — — — e57 9-3
Uctk 17-1 312 — — e659 -21 e89 9-5
Dell 17-3 316 — —_— 715 -10 9-0 11-3
Pari 17-3 304 — — e9 35 L 91) 101
Ker 20-0 310 — — — _— — 13-1
Oxti 20-7 310 8 7 8 8 7 -=31 112 137
Eskilmir 23-2 318 — ¢+ — e9 2 =27 121 —
Ediimh 234 319 6 271 +86 917 -—16 121 153
Coiin 249 279 8 51 S (8 561) -—70 121 —
Addituiecords :  Athens iP = +0m.553, T. 22h.35m.52s. Helwan
PN:in.58. =S¢, Florence M = +4 Hamburg MN = +12-2m.,
h{‘zl{trl}l!)? De Bilt LN =+8- 2m MN = +10-9m. Coimbra
eLN:tl1-2m. -

Aug. 22i lvords a.lso at Oh. (Azores (2) and Tokyo), lh (Azores), 2h. (San
Imndo), (Denver), 3h (near Agores), (near Arores), 11lh.
[ience and Rocca di a.pa. , 12h. (close to Azores) 20h. (Azores), 21h.
fuFernando and La Pa.z), 23h. (San Fernando).

AugeezaiMZm 30s. KEpicentre 24°-0N. 121°-0E. (as on 1919 Aug. 7d.).
aihoku records P = +0m.30s. Zi-ka-wei e(1S)=+ m.4Bs
md y Taihoku at 5h.30m.0s. is possibly a repetition.

Aug, 23i152m. 30s. Epicentre 24°-0N. 121°-0E. (as above).

A P. 0-C. 8. 0-C. L.
N m. s 8 m. s. 8. m.

BB

1 021 + 4 —_ —
5 0 42 1S - (0 .42) 0
2 -— — ‘o3 66 -19

Tadlin 1-
Holw 1
Zi-wm 7

<
-
(-]
-3
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Aug. 23d. 8h. 22m. 308 Posgible repetition of above.« Taihoku records P =
+0m.23s., L = +0m.39s. .

Aug. 23d. Records also at 5h. (Taihoku, as above), 10h. and 11h. (Azores), 13h.
(Zi-ka-wei), 16h. (Honolulu), 17h. (Lick and Azores), 18h. (San Fernando),
23h. (Apia and Zi-ka-wei).

Aug. 244. 1h, 45m. 558. Epicentre 41°-7N. 8°-5E. (as on 1918 May 6d. 8h.).
" A=+4-738, B=+"-110, C= +665.

A P. 0 -—C. S. 0 -C. M.
o m. s. 8. m. s. s. m.
Rocca di Papa 31 e 0 46 -3 125 -1 1-6
Pompeii 46 115 + 4 —_ — —

Aug. 24d. 5h. 13m. 40s. Epicentre 43°-0N. 125°-0W. (as on 1919 July 18d.).

A=—-420, B=—-599, C= +-682; D=—-819, E=+-574;
G=—391, H=—-559, K=—"731.

(But whole solution very uncertain owing to slenderness of material).

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

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

Victoria 55 12 — —_— — 2-8

Berkeley 55 157 — — e43 —_

Chicago 27-4 80 ell 4 +16 —_ —

Toronto 32-8 72 — — 1156 159

tawa 34-9 69 — — el1l73 —

Honolulu 34-9 243 — — 146  20-3

35-1 74 — — 48-3 _

Georgetown 36-0 80 el7 46 . L 26-5 —_—

ashington 36-0 80 ell 20 -—110 - —

Edinburgh 69-6 31 — — -3 —

De Bilt 756 29 e 21 32 -1 e323 430
Toronto gives L = +1-5m. (which c})robnbly refers to another shook), o,lso e =
+22m.8s. and +46m.56s. ttawa gives +45-3m. De Bilt MN =

+44-6m.

Aug. 24d. 18h. 16m. 18s. Epicentre 36°-0N. 28°-0E. (as on 1919 July 20d.).

A=+-714, B="1-380, C= 4588 ; D=+-470, E=—-883; ‘

h G=+-519, H=+-276, K = —-809.

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

° ° m. 8. 8. m. s. 8. m. m.
Athens 39 302 el12 4411 2 12 +25 2-4 2-5
Helwan 6-7 154 6 42 M — — —  (6:7)
Rocca di Papa 132 301 e318 + 2 e6 24 +35 €83 97
Strasbourg 19-4 317 43 + 2 - — — — 157
' Hamburg 216 330 — — e8 42 —-15 — 147
Uccle 225 318 e510 —1 e9 6 -9 — 157
De Bilt 22-8 322 — — €930 + 9 — 164
Edinburgh 29-0 323 — — —_— —_— — 16-7

Athens gives the T. adopted, but not»es ¢ P uncertain.” Also MN = +2-5m.
‘Helwan PN = +8m.42s. Roc gw, gives ePN =4m 0s. and another
P at +3m.24s. De Bilt eN = +10m.4 MN = +14

Aug. 24d. Records also at Oh. (Apia), 1h. (San Fernando), 5h. (Mizusawa), 8h.

(Azores), 10h (La Paz), 11 Paz and Sydney), 12h. ( ictoria,
Edinburg] Berkele; Toronto hica.go, and Helwan ; regeti-
thon trors 3+ °.0W., as at if 80 at To=12 41m.

curious that Toronto again gives 52 doubls record, L =12h. Sm.54s,
and L =12h. 58m 548., of which the seoond is &ppropriabe to the above
supposition). 13h. (Edjnburgh possibly due to the shock just men-
tioned), 14h. (Helwan), 16h. (Azores), 19h. (M elboume, Sydney,
verv{ew, Chicago), 20h. (Taihoku and close to Onka, 21h,
ernando and Helwan). '
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Aug. 25d. 3h. 33m. 0s. Close to Granada, which records iP = +165 Tortosa
gives P=+1m.32s., L=+2'Tm., M = +3-6

Aug. 25d. 18h. 55m. 15s. Epicentre 32°-0N. 100°-0E.

A=—'148, B=+835, C=+-530; D=+-985, E=+-174;
G=—-092, H=+-522, K = —-848.

The epicentre 29°-0N. 104°-0E. of 1917 July 30d. was tried and found quite

unsuitable
A Az P. O C S. 0 -C. L. M.
B ° m. s. m. s. 8. m. m.
Calcutta 14-2 230 5 57 ?S (5 57) —16 8-8 —
Zi-ka-wei 183 87 e422 + 1 e7 52 + 5 — 120
Simla 194 274 e8 51 8 (8 51) +41 — 124
Nagasaki 251 80 10 14 8 4) 4+ 9 139 145
ila 25°9 128 545 — 2 — — 148 171
Osaka 296 75 — — 11 0 —27 -— 190
Kodaikanal 30-2 230 21 45 ? — — — —
Colombo 310 221 14 45 L — — — 233
Tokyo 330 72 — — — — e16-2 —
Batavia 38-7 169 73 — 8 1333 —15 €203 214
Lemberg 575 312 — — e26 9 ? 324 343
'wan 58-0 286 — — 26 45 ¢ _— —_
Budapest 61-3 311 — — — —-e 431 _—
enna 62-8 312 e 12 45 +134 — — €327 407
Hamburg 64-8 320 — — e 19 45 +22 e34-8 416
De Bilt 67-6 319 — 20 47 +50 e34-8 44-2
Florence 67-7 310 o34 . 45 L — — - (34-8) 395
Strasbourg 68-0 314 — — — — e 38-3 —
Ucele 69-0 318 €20 51 S (20 51) +37.e35-8 449
Edinburgh 70-7 324 — — — — 378 470
710 317 —_ — — — e 37-8 —_
Eskdalemuir 710 324 — — — — - 358 —
Kew 71-3 320 — — — — — 448
Coimbra 82:2 313 — — — — e 427 —_
San Fernando 829 310 43 45 tL —_— — - (43-8) —_—

Additional records : 7i-ka-wei gives MN = +10-4m., T,=19h.55m.16s.
Manila MN = +17-9m. Osaka MN = +18-2m. Helwan PN =
+27m.458s. Ha,mb MN = +36-Tm. De Bilt SN = 420m.49s.,, e=
ﬁI%Smfg% 6MN = +39 2m., epioentre 30°-7N. 99°-6E. Uccle S = +29m.3s.

Aug. 25d. 21h. 50m. 14s. About 0°-6 from Athens, which records P=+9s.,
. ALN —2-&1235, ME = +355.,, MN = +32s. See two other shocks on
ug.

Aug. 25d Records also at 1h. (San Fernando), 4h. (Azores), 7h. and 9h. (Apia), »
d XBaigzelona and Tortosa), 15h. (Lick), 16h. (Pompeii), 20h. (Taihoku
a.n P .

Aug. 26d. Oh. 2m. 20s. About 0°-6 from Athens (as on Aug. 25d. 21h.), which
records PN =+9s.,,” L =+23:., ME=+27s.,, MN=+30s. (possibly
39°-0N., 23° 0E as on 1918 Jan. 20d.).

Aug. 26d. 3h. 17m. 57s. About 0°-6 from Athens as above, eP = +9s., eL = +23s.,
ME = +278., MN = +30s.

Aug. 26d. Records also at 5h. (La Paz and Tortosa), Th. (Rio Tinto), 9h. (Azores),
12h. (Lick and Berkeley), 14h. (Berkeley and Lick 2)), 2h. (S Fer-
nando), 23h. (Lick).

Aug. 27d. 1h. 1m. 56s. KEpicentre 24°-0N. 121°-0E. (as on 1919 Aug. 23d.).
A=—-470, B=+-783, C=+-407.
A P. 0—-C. L. M.

. o X m.,
Taihoku 11 14 - ; 0 0'4
-+ -

Zi-Ka-wel 72 el 56
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Aug. 27d. 5h. 21m. 18s. Epicentre 19°-0N. 144°-0E. (as on 1919 May 19d.).

A=—-765, B=+-556, C=+-326; D =+-588, E=+-809;
G=—263, H=+-191, K = —-946. :

A Az P. 0-C. 8. 0 -C. L. M.
B o m. s. 8. m. s. s. m. m.
Tokyo 17-1 348 346 —20 7 2 —18 9-8 —
Kobe 17-4 336 4 10 0 — —_— — —
Osaka 17-4 336 4 10 0 — — 77 134
Mizusawa 20-3 354 4 24 =21 7 51 —38 — —_
Taihoku 21:6 290 — — 09 24 +27 11-2 —
Manila 225 262 e5 36 +25 — — 125 —
- Zi-ka-wei 237 305 e5 24 — 1 ed2 38 ? — —
Ootomari 27-7 358 5 54 —11 — — — —
Batavia 444 238 e8 33 + 4 —_ — — 121
Riverview 53-3 173 — — — — €233 257
Honolulu 542 78 e8 24 —70 16 12 —59 267 339
Adelaide 54:2 184 16 54 1S (16 54) —17 290 31-8
Melbourne 56-8 179 18 18 78 (18 18) +34 315 377
Colombo 63-4 268 19 42 IS (19 42) +36 — 417
Kodaikanal 64-8 272 37 24 L — — (374) —
Victoria 776 42 21 1 8 @21 1) =55 — 471
Berkeley 81-3 52 — —_ —_ — e 327 —
Lemberg 93-2 325 — — —_— — e 575 623
Hamburg 97-4 334 e17 36 PR, —_— — e 471 567
Vienna 981 328 17 36 PR, e — e 537 652
Helwan 98-9 306 24 42 ?8 (24 42) -—63 — —
Edinburgh 1001 340 - — — 3212 ISR, 477 —
De Bilt 1004 334 - — — e 24 36 —84 €497 516
Eskdalemuir 1006 340 = — — —_— — 487 —
ccle 101-7 334 — —_— —_ — e 50T 657
Strasbourg 1020 330 — —_— — — e 502 637
Chicago 1028 37 24 27 1S (24 27) —115 404 —
Kew 102-9 339 —_ — _ — — 687
Florence 103-7 325 49 42 ? — — 531 567
Rocca di Papa, 1044 324 e 15 31 +59 — .— e54:0 768
Ann Arbor 104-5 34 — — 23 42 -—176 — —
Toronto 1059 30 — — — — 579 132
Ottawa 106-1 27 e18 26 [+18] e 2736 . +43 509 —_
Barcelona 110-0 330 — — — — €572 744 .
Georgetown 110-5 32 e 17 42 [—42] — —  64-1 —
Coimbra 1154 337 35 42 ? — — 517 —
La Paz 1493 90 19 43 [—12] 33 52 +118 717 8111

Additional records: Osaka MN = +13-6m. Mizusawa PN = +44m.23s.,
SN = +Tm.558., Ty =5h.21m.23s. Riverview e = +5m.78.,, MN = +-38-1m.
Adelaide PR, = +18m.54s., 8 =+23m.308., SR, = +25m.36s. Melbourne
PR, = +20m.08.( =SR;?), SR,= +28m.3Qs.(?3.
gimply 5h.49m. to Th.9m. Victoria ves S=+25m.27s.(=SR,?).
Hamburg MNZ = +65-Tm. Helwan PN = +30m.428. - De Bilt MI‘}
+55-6m., epicentre 21°-0N.145°-1E. Chicago S = +431m.54s. =SR,?,

- L=+4507Tm. and +63:Tm. Toronto alternatives for L +24-5m.(=8%),
+38-5m. (=SR,?), and +62-0m. Ottawa iPN = +18m.27s., i=+
+24m.52s., eN = +2Tm.42s.,, eL=+65-8m. and +78-2m. Coimbra
ePN = +34m.24s., LN =+61-7m., LE =+63-Tm.

Aug. 27d. Records also at _1h. (San Fernando), 4h. (Helwan), 6h. (Azores),
7h. (Manila), 11h. (Denver), 16h. (Helwan), 17h. (Apia), 18h. (Azores),
20h. (San Fernando), 22h. (La Paz). i

Aug. 28d. 19h. 34m. 22s. Epicentre 24°-0N. 121°-0E. (as on 274.).

A=—-470, B=+'7183, C=+-407; D =4-857, E=+'515;
G =—-210, H= +-349, K= —-914.

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

° ° m. 8. 8. m. 8. 8. m. m.

Taihoku 1.1 24 035 +18 —_ —_ 0-8 11
Hokoto 1-4 252 0 8 -—13 — —_ 0-5 0-5
Zi-ka-wei 7-2 3 el 49 0 e3 21 412 —_ 4-5
Colombo 429 255 29 8 ? — —_ — 303
"43-6 260 28 26 ? — —_ - —

Honolulu 736 74 —_ _ — — e416 526

Continved on next page.
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A Az P 0-C S. o0-cC. L. M.
. ° m. s. 8. . 8. 8. m. m.
Vienna Z 81-3 320 12 23 — 4 — — — —
Hamburg 82:3 326 — — — — €426 —_—
De Bilt 856 326 —_ — e23 41 +15 e426 465
Strasbourg 86-2 321 —_ —_ —_ —_— — 576
ccle 86+7 326 — — — — — 466
Edinburgh 87-2 332 — — — — 446 56-6
Eskdalemuir 875 332 — —_ —_ — 426 —
Kew . 886 328 — — — — — 576
Additional records: Hokoto M = +1-0m. Zi-ka-wei MN = +5-0m., T,=
19h.34m.12s. De Bilt eLN = +43-8m., MN = +45-8m. Colombo

and Kodaikanal probably record a local shock, as indicated by the short
iliteréall 8tmm P to M at Colombo. Strasbourg gives another vague record
al -8m.

Aug. 28d. Records also at 2h. (San Fernando and Helwan), 14h. (La Paz and
Helgvan), 20h. (Helwan and San Fernando), 23h. (close to Osaka and

Kobe)
1919. Aug. 29d. 5h. 43m. 45s. Epicentre 3°-5S. 128°-5E.
A=—621, B=+781, C=—-061; D=+783, E=+622;

G=++038, H=—048, K= —-998.

This earthquake was originally assigned to the epicentre 2°-08, 133°:0E., as on
1918 Jan: 21d.; but the residuals showed the solution to be defective and
on discussion in the usual way indicated the above position, which was then
seen to fall with some precision on the line through four other epicentres, as
below. The column C for the latitude is from the formula 35°-0 —0-3 X long.

Long E. Lat. C. 0-C.

1917 Nov. 14d. 1197 -0-7 —-0-9 +0-2

1917 June 3d. 122-0 —-2-0 —-1-6 —0-4

1919 Aug. 29d. 1285 —-3-5 -3-6 +0-1

1917 Aug. 30d. 1360 —6-0 —5-8 —-0-2

1917 July 27d. 140-0 —-7-0 -7-0 0-0
A Az P.. O0-C. S, 0-C L. M.
o s Im. B. 8. m. s. 8 m. m.
nila 19-5 338 427 —8 (815 + 2 83 117
Batavia 217 262 e4 58 — 3 1 + 2 — 9-6
Taihoku 29-3 347 612 -9 (11 36) +14 116 187
Perth 31-0° 201 641 + 3 1057 —54 176 —
Adelaide 328 165 645 —10 11 57 -—24 152 202
Zi-ka-wei 3564 350 e7 3 —14 e12 27 —34 €152 17-8
Riverview 370 146 e7 34 + 4 113 18 — i15-8 264
lswydney 37-0 146 733 +3 1321 + 3 203 270
elbourne 37-5 160 8 3 +29 (13 15) -—16 203 320
Kobe 386 10 7 46 — — . 198 203
Osaka 38-8 10 73 —8 1338 -— 186 22-2
Tokyo 406 15 745 —15 16 7 +112 204 222
Mizusawa E. 442 15 820 —~ 7 14 53 - — —
Caloutta 47-0 307 839 — 8 (1521) -2 15-3 ——
Colombo 496 282 845 —19 16 4 +31 207 366
Ootomari 51-7 12 925 + 7 (16 45) + 5 168 —
Kodaikanal 526 286 11 45 PR, — — 276 348
Bombay 591 296 1011 + 5 — — — 336
imla 59-8 310 10 39 +28 +12° 252 404
Apia 59-8 103 e10 33 +22 (18 50) +29 188 = 36-3
uritius 70-8 250 615 ¢ (20 45) 4+ 9 208 355
Honolulu 760 67 e16 15 ¢ + 8 433 474
He 980 300 14 51 +51 — — — —
Lemberg 1019 320 €19 45 PR, e27 15 +61 e549 1773
Athens 1038 309 e17 33 [—27]e 27 51 +80 53- 56-3
Capetown 104-4 232 24 4 (24 45) —112 — 56-3
Victoria 1046 40 18 18 ?PR, 42 -—116 283 286
Budapest 1056 319 e 17 57 [—1 — — — —
Vienna 107-2 320 e18 45 PR, 28 9 +66 €633 80-8
Berkeloey 107-2 50 e18 3 . — —_ — —_—
Li 1079 — — — e45'3 —
Hamburg 1094 326 e19 15 PR, — — e523 634
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A Az P. O0-~C. S. o-C L. M.
° ° m. 8 8. m. 8. 8. m. m.
Rocca di Papa 111-4 313 e 18 51 ¢PR, — — e588 790
Florence 111-8 316 1 5 ?PR. — —_ — 333
De Bilt 112-6 326 — e25 33 —138 e 573 697
Strasbourg 1126 320 e 18 45 [+15] e 30 22 1SR, — 691
Uccle 1136 325 e 19 39 PR, 2539 -—140 — 706
Edinburgh 1149 331 19 51 ‘!P 1 — - — 751
Eskdalemuir 1153 331 19 51 PR, 29 3 +81 458 624
Paris 1156 323 e 25 43 ? (25 43) —152 59-3 68-3
Kew 1159 327 25 15 S (25 15) —182 — 733
Oxford 116-3 327 —_ — . — 129-2
Bidston 116-4 330 24 33 8 33 51 ISR, — 81-8
Tucson 1176 53 — — 55'1 646
Barcelona 1189 315 e19 27 PR, ?36 27 SR, 613 74-1
Tortosa 120-3 315 20 23 PR, 36 50 SR, 58-3 75-2
Granada 124-8 313 e 20 56 ?PR, — — — —
Coimbra 1266 320 22 20 PR, 32 40 +183 470 781
San Fernando 126-9 313 21 18 ¢{PR, — — 728 973
Chicago 1300 34 21 32 PR, 28 25 —96  35-4 —
Toronto 1329 26 23 3 (PR, (32 33) +133 67-0 858
Ottawa 133-0 21 i23 2 PR, e 32 106 68-2 —
Ithaca 135-1 26 €22 19 ? 1 — — 711 —_
‘Washington 137-7 30 e22 37 ‘PR, 29 27 —83 e 723 —
Georgetown 1377 30 e22 32 PR, —_ — e 723 —
Cheltenham 1379 30 22 46 ?PR, — — 726 827
La Paz 1541 141 120 19 [418] i34 27 ? 75-6 81-6
Additional records: Manila MN = +10-4m. Adelaide PR, = +8m.27s.,
SR, = +13m.27s. Zi-ka-wei MN = +19-0m., T,=5h.44m.0s. River-
view PR, +9m 58. PR, +9m 17s., PS= +13m.39s., SR, +15m.35s.,
SR, = +16m.8s., MN 4m.,  T,=5h.43m.59s. Sydney PR, =
+9m.158. Melb: ourne SR, +13m.155., SR, = +15m.27s. Kobe
MN = +20-Tm Osaka MN = +20- 2m Ty =5 43m 448, - A =5040km.
Mizusawa SN = +14m. 518., Ty =5h.43m.5 1s. Mauritjus T, = +20m.51s.,
MN = +31-6m. Helwan PN = +17m.39s. =PR,!. Lemberg i=
-+ 24m.39s. Athens iPR, = +24m.49s. Ca town M= +67-8m.
Victoria L = 4-35-2m. Budapest recorded at 5h. lm 42s. : altered to 6h.
Hamburg MN = +63-2m., MZ = +70-3m. De Bilt PR, = +19m.36s., ’

e = +22m.68., eLN = +58-3m., MN +64 Tm. Strasbourg e = +19m.15s.
iPR, = +30m 208, e= +35m 258, e=+439m.23s., e= +46m.198.,, MN =
+75-4m. Uccle i=+35m.28s.,, i=+39m.34s.,, i=+46m.39s., MN =
+64-5m. Edinburgh M = 484-6m. Eskdalemuir T, =5h.51m.52s.
Barcelona, PR,(?) = +26m 34s. Coimbra PN = +20m.52s., SN = +33m.8s.,
-+ Sm 7s., SR,N = +442m.48s., MN =81-2m. San Fernando
il Chicago L = +39-0m. and +62-3m. Toronto E} =
+14m. 579 Ly L = +32-6m., L=+4+512m.,, eL=+73-3m., i=+70m.51s,,
i=+71m.39s. Ottawa eN = +28m.48s,, eN = +40m.5s., L = +81-3m.,
+91-3m. Ithaca eN = +43m.30s., eE = +49m.lss., eN = +54m.5s.,
LN = 467 -4m. Washington eL = +37-3 Georgetown PN =
22m.43s,, ePZ — +22m.43s. 1 el = +42-3m,, L = +42-5m. Cheltenham
PN = +22m.538., LN = +71-6m, La Paz A =18000k.m.

Aug. 29d. 6h. 41m. 308! At 36°2N. 21°4E. (as on 1918 Jan. 27d.3).
A=+-751, B= +-294, C= +-591.

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

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

Athens 25 e043 + 4 e119 +10 el-4 16

Rocea di Papa E. 87 2 18 + 6 —_ — —_ —_

N. 8.7 154 -—18 — —_ —_ —

Aug. 29d. 13h. 46m. 458. Epicentre 15°+0S. 165°-0E.
A=-—-933, B=+-250, C=—-259; D= +-259, E = +4-966 ;
G =+-250, H=—-067, K =—-966.

A Az P. O-C. S. 0—-C. L. M.
° ° m. 8. 8. m. 8. 8. m. m.
Sydney . 22-6 211 6 33 +81 (927 +10 95 12-3
Riverview 226 211 e5 5 —7 i9 12 — 104
Melbourne 289 214 645 +28 10 45 —-30 124" 143
Adelaide 31-0 225 545 =53 11 21 -31 158 17-3
Honolulu 513 46 e15 21 - 1S (el5 21) -—-74 273 323

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

o ° m. 8. 8. m. s. 8. m. m.

Manila 526 303 e. 9 41 +17 — — — —
Batavia 577 274 ¢10 1 + 4 17 56 + 1 — —_
Zi-ka-wei 62-3 320 10 14 —13 — — — —
Colombo 871 278 23 45 S (23 45) + 3 — 253
Victoria 896 40 47 48 ?L — —  (47-8) 537
Toronto 119-0 48 — 47 48 ? 49-4 —
Helwan 1350 297 23 15 ZPRl (29 15) —18 — —
Vienna 137-9 330 19 14 [—22] — — —_ 4-6
Rocca di Papa 144-1 323 19 22 [—25] — — — 196
Tortosa 150-9 336 19 41 [—16] — — 209 210
Additional records: Adelaide PR, = +7m.21s., SR, = +13m.27s. River-
view PR, = +5m.39s., PR,=+6m.4s, PS=+9m.22s,, SR,= +10m.1s.,

To =13h.46m.25s. Honoiulu gives eS as eP and records eS = +21m.15s.

Aug. 29d. Records also at Oh. (Osaka), 5h. (La Paz), 6h. (Victoria and Athens),
8h. (Kodaikanal and Tokyo), 23h. (Tucson).

Aug. 30d. 6h. 4m. 0s. Epicentre 19°-3N. 62°-5W. (as on 1918 June 11d.).

A= +-436, B=—837, C=+-330; = —-887, BE=—462;
G =+-153, H=—-293, K= —-944.

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

» ° ° m. 8. 8. m. 8. 8. m. m.

Vieques E. 3-0 249 049 + 2 (112) -11 1-2 1-6
‘Washington 23-3 330 536 +16 9 20 —-11 — —
Chica,go 310 321 536 —62 11 17 —34 163 —
La Paz . 36-2 189 - — — e13 0 —13 223 238
De Bilt 612 40 — — — — e300 354

Additional records : Vieques PN = +48s. It is above a,seumed that L should
be S. De Bilt gives eLN = +34-0m., MN = +37-5

Aug. 30d. Records also at 0Oh. (San Fernando), 2h. (Hamburg), 3h. (San Fer-
nando), 11h. (Helwan (2) ), 13h. (Ithaca), 15h. (Azores), 17h. (Manila),
%’%Ejh ku,)Pa,z) 20h. (Talhoku, Rio Tinto, and San Fernando), 2
oku

Aug. 31d. Oh. 24m. 40s. Epicentre 59°-2N. 151°~0W. (as on 1918 April 15d. 8h.).
' A=—-448, B=—-248, C=+:859.
(Very uncertain ; it is difficult to interpret the Chicago record.)

A P. O- C S. 0—-C. L. M.

e m; 8. m. s. 8. m m.

Victoria 19-4 432 — 2 — — 99 129
~ Chicago 42-0 —_ e 26 40 ™M — —_
- Toronto 44-8 _ —_ (14 44) —28 147 —

Avug. 31d. 2h. 32m. 48s. Epicentre 34°-5N. 41°-8E. (as on 1918 April 254.).

A=+-614, B=+549, C=+-566; D=+-667, E=—'T46;
G=+-422, H=+-378, K= —-824.

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

° ° m. s. 8. m. 8. 8. m. m.

Lemberg 20-1 325 e7 30 S (7 30) —55 e10-8 12-1
Vienna 233 314 i516 — 4 — e 98 15-2
Rocoa di Papa 239 297 - 524 — 3 9 42 0 18 4 —_
Strasbourg 28-8 - 310 e 17 12 M — —
De Bilt 31-4 315 —_— — e12 0 + 2 203
Ucdele 31-5 313 _ — —_ — e 16 -2 18-2

- Additional records: Lemberg gives e = +9m.12s. Rocca di Papa PN =

+5m.54s., €S = +10m.18s..  De Bilt MN = +18-5m
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1919. Aug. 31d. 17h. 20m. 34s. Epicentre 15°-0S. 165°-0E.

(as on 1919 Aug. 29d.).
A=-—-933, B=+-250, C=—-259; D = +4-259, E= 1966 ;
G =+-250, H=—-067, K = —-966.
(But see Note at end as regards deep focus and for revised epicentre
to 15°-78. 167°-3E.)

A Az P, 0-C 8. 0-C. L. M.
. o m. 8. 8. m. s. 8. m. m.
Apia 225 90 i434 —37 i9 1 —14 — 9-4
Sydney 226 211 5 2 -—10 9 8 —9 120 132
Riverview 226 211 i510 —2 i916 —1 101 13-1
Melbourne 289 214 6 44 +27 11 44 +29 144 154
Adelaide 310 225 626 —1 132 —-19 153 185
Honolulu 51-3 46 i8 50 —25 — — e19:4 224
Manila 526 303 €930 + 6 (17 0) + 9 (17°0) 17-6
Tokyo 560 338 929 —17 12 8 PR, 194 —
Osaka, 57-1 331 10 0 -+ 7 1752 + 5 249 304
Batavia 57-7 274 e10 8 —11 1955 +120 e 30-4 —
Taihoku 58-3 314 10 17 +16 (18 18) +15 183 20-2
Mizusawa E. 58:5 340 10 -1 — — 249 — ,
N. 585 340 10 2 0 — — 248 —
Zi-ka-wei 623 320 e10 34 + 7 e18 56 + 4 — 344
Ootomari 64-8 346 11 48 +64 (20 25) +62 204 —
Calcutta 83-9 295 12 14 —27 (22 56) —12 229 24-2
Berkeley 861 49 e12 36 —18 e23 45 +14 — 354
Lick 864 50 e7 26 ? — — — —
\ Colombo 87-1 278 12 2 —58 (21 50) —112 218  23-7
Victoria 896 40 (13 8) — 6 (22 58) —72 230 520
Kodaikanal 90-4 280 17 38 PR, (23 32) —46 235 273
Tucson 93-1 55 13 21 — 6 2427 —19 468 548
Simla 959 301 e18 8 PR, 23 50 —85 315 321
Bombay 96-8 288 14 10 +17 — — — —
Mauritius 100-2 246 — — 2424 —94 244 319
Cipolletti 106-8 139 19 26 PR, (30 14) +195 30-2 36-8 .
icago 112-8 50 18 38 [+ 8] 28 31 +39 558 —
Pilar 1139 134 — — (29 14) +73 292 30-2
Ann Arbor 1157 50 18 14 [—26] 30 56 +160 514 71-4
Toronto 1190 47 — — 131 2 +140 e59-8 686
La Paz 118-8 120 e 18 43 [— 61129 44 = +64 494 558
Ithaca 1210 8 e20 38 PR, e30 13 +76 e 467 —
Washington 121-0 51 19 26% ?PR, . — — — —
Georgetown 1210 51 e18 48 [— 7] 30 26 +89 e 44-8 —
Cheltenham 1211 51 19 PR, 59 +61 67-1 710
ttawa 121-1 44 i20 fPR, €29 49  +51 e 499 —
Capetown 121-6 213 22 PR, 36 56 ISR, 1776 856
Lemberg 13340 324 e19 18 [— 7]e 22 20 PR, e 643 665
Helwan 1350 297 18 56 [—34 —_ — — 454
Dyce 1366 349 i19 46 [+13 — — — —
Hamburg 1367 339 i19 24 [— 9 — — e685:4 763
Vienna 1379 330 e19 16 [—20] 22 49 PR, e249 658
Edinburgh 1381 349 1932 [— 4 — — — 414
Eskdalemuir 138-7 349 19 14 [—23] 28 12 - —162 419 —
Athens 138-9 310 e19 26 [—12 — — 101-5 1077
De Bilt 139:6 340 19 23 [—16 — — e579 687
Bidston 1405 347 19 38 [— 2 — —_ — 814
Uccle 1409 340 e19 21 [—20 — — e45-4 884
Pola 1415 326 e19 28 [—14 — — €232 239
Oxford 141-6 346 19 27 [—15] e 25 58 ? — —
Strasbourg 1416 333 19 24 [—18 — — 674 910
Kew 141-7 346 31 26 IS (31 26) +13 — 1709
Zurich 1422 331 e19 30 [—13 — — — —
Paris 143-2 340 119 33 [—12 — — 684 —
Milan 14344 331 19 39 [— 7] 20 45 1 — 208
Besancon - 1434 335 19 327[—14 — — — 144
Florence 143-5 327 .19 41 [— 5] 30 16 —68 — 414
Pom: 143-7 320 e19 30 [—16 — —_ — 209
Rocca di Papa 144-1 323 119 =10 — — — 19-8
Marseilles 146-8 331 18 48 [—63] - 19 29 " [—23] 236 —
Barcelona 1497 332 19 47 [— 8] 26 47 ? 500 77-3
Tortosa 150-9 336 19 48 [— 9 — — 846 100-5
ers 152-9 327 19 48 [—12}' — — 444 654
Coimbra 154-2 348 19 19 [—42 21 PR, e 447 543
Azores 1554 21" 29 38 1S (29 38) ¢ - —
Rio Tinto 156-1 343 19 26 [—37] — — —. 404
San Fernando 157-2 342 - 20 16 [+11] — — 108-4 120-4

For Notes see next page:
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) NotEs To AvG. 31d. 17h. 20m. 34s.
litiongl rocords: Apia P = +4m.40s., +5m.148., +5m.22s. Riverview
“’R’n=+5m.42& and +6m.1s., PS=+9m.31s,, To=17h.20m.24s., 16°-0S,
1#°0F, Mebourne SR, = +12m.50s. Adelaide SR, = +13m.38s.
linils § = + 1458, MN = +17-7m., To=17h.20m.40s. =~ Osaka MN =
#49n, To=11h.20m.46s., A 6550km. Zi-ka-wei MN = +32-1m.,
1=1120m.4%  Ootomari, L is probably S; time one minute wrong ?
Wllt,tn LN=+23-1m., MN = +24-3m, Colombo S = +15m.44s.
Titoria records P= +7m. 148, (which must refer to some earlier shock—see
lik), md thenPas S, and S as L, Berkeley ePN == +12m.34s., ePV =
Himls., eSV=+23m.43s., T, =17h.22m.53s. Lick records the earlier
lnk (ee Victoria). ~ Chicago PR = +25m.29s,, gro‘bably SL = +59-4m.
u +9-4m, Ann Arbor PE = +17m.56s., SE = +30m.26s., LN =

Hl-4m, MN =+69-4m. Toronto eL = +60-9m., eL = +65-1m. La
b i={19m.56 =PR,? ‘' i= +30m.388., T,=17h.26m.12s. Ithaca
4= 4im.19s, eN = -+36m.36s., eE = +37Tm.44s,, eLN = +51-6m.

n PN=+19m.48s. =PR,?. Cheltenham PN = +20m.51s8. =
B IN = 4519m., MN = +78-6m. Ottawa ePN = +18m.46s. =
] 6= +%n34s. and +27m.56s. Helwan PN = +24m.8s., MN =
H3-3m, Dyce i = +20m.2s. Hamburg i=+22m.59s. =PR,,

f=414-4m. ~ Vienna i=-+19m.26s., eL =+51-4m., M= +87-4m.
linbugh  record at +72m.16s. Eskdalemuir PR = +22m.22s.
liens PRE =423m.68., eLN = -+100-7Tm., MN = +102-Tm. De Bilt
®=113m.9s, eLN = +67-4m., MN = +68-5m., To =17h.19m.23s., 14°-9S.
P9, Uccle - iPR, = +23m.8s. Strasbourg iPR, = +23m.17s.
krM=+1004m,  Paris PR, = +23m.21s., PR, = +24m.11s. _ Rocca
itaps MN = +20-Tm., Coimbra ePN = +19m.47s, =[ —148.], PR,N =
fim3s,, PRN=+23m.15s. San, Fernando MN = +124-4m.
Nore To 1919 AuGUsT 31d. 17h. 20m. 34s.
Teutindal stations give fairly consistent residuals in [P). If we take the
Vist, ecord for Coimbra from the Notes, i.e. [ —148.], instead of [ —42s.1
fin by the Einst. in the Table, and exclude Rio Tinto (only given to
tile mnutes), they are
5 8 8 8 8. 8. . 8. 8. 8. 8.

488 —4 -1 -9 -10 -—-12 —14 -—-15 —20 -—26

1 =5 -1 -9 -—12 -—13 —14 -—-17 -—20 -—34

-1 —=5-71 -9 -12 -—-14 ~-15 -—18 —23 -—62
dvhich the mesn is —13s., the mean numerical difference from this being
1, The probehle error of the mean is thus about +1s., and the focal
inih indicated s about +-014 of the earth’s radius. Of course, the de-
tmination of 1, is uncertain : the stations within 90° of the epicentre give
letollowing comections to T, determined from the S and P residuals :

8. 8. 8.
Ootomari +65 Zi-ka-wei +11 Sydney —10
Melbourne +26 Osaka +10 Calcutta -—46
Tachoku ~ +17 Manila + 2 Berkeley —58
Combo  +12 Adelaide — 3 Apia —66

Tequestion is whether we can reasonably increase all the residuals by +10s.,
Thih means comecting To by —10s., and it will be seen that it is difficult to

. The more consistent corrections to T, (from -+27s. to —11s.)
% 8 mean vaie +88. We proceed then to assume a focal depth -015
uis and to discuss a correction to the adopted epicentre. Grouped in
tinth we find the following corrections to A on the above supposition :—

W Az § A Station. Az A  Station. Az. A  Station. Az A

o
Osaka 332 +24
Mizusawa 340 +1'5
Qotomari 346 +13

Calcutta 298 —09

. ° o
Ui 40(+1°0) | Sydney - 210 +0°1
Manila 304 +24

Iuiy 48°-2-4" | Welpourne 212 +2:1
by 50 (11-1) iAdelaide 925 —02 | Taihoku 315 +3-1
hooos 12 : Zi-ka-wei 320 +2°0

e that the wrrections indicated by Victoria and Berkeley are opposite

i to the other two in the same group. In itself this would not justify
thexoudingthem ; but there is some evidence that they may not be true

Mnds, Vietors and Lick record an earlier shock, and though the S and L

i ®uds for. Victoria have been assigned to the P and S of this shock, the
inification 15 doubtful. ‘The Berkeley records may also be affected.

ding themalso we get five equations ‘as below, separating Honolulu

W Apia;—
No, of ;
Az - Statns, S A Cale. O-C.
48 1 —2:4 = + -74x+-67y —1-2 -1-2
90 1 -12 = +1-00x+ -00y -2-2 +1-0
218~ 3 +04q = — -59x—-81y - +0-8 -0-1
9 ‘4 +1-9 = — -718x+4-63y +2-2 —-0-3
339 3 +1-7T = & -36x+ 93y +1-4 +0-3
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The values of 8 A- are equated to terms of the form x Xsin Az. + y X cos Az.,
and the values of gmd y are found to be x = —2°-25 y = +0°- 68, with which
the column ‘¢ Calc.” has been formed. The column O —C shows that the
major part of the discrepancies are removed b{rthese assumptions. Hence
1v:ve may give a revised solution for the epicentral stations in the following
orm :—

Aug. 31d. 17h. 20m. 34s. Epicentre 15°-7S. 167°-3E.
A=-—-940, B=+'212, C=—-271. Focal depth +-015.

Corr.
for Former

Focus A P. O0-C. 8. O-C. Residuals.

o N m. s. 8. m. s 8. 8. 8.
Apia -06 203 i4 # -3 ig 1 +44 -37 —-14
Sydney -07 234 5 2 -1 9 8 -1 -1 -9
lelbourne -10 297 6 4 +29 11 42 +30  +27 429
Adelaide -11 321 6 26 —12 1 32 -19 -12 -19

Honolulu -15 503 i8 50 -9 — — -25 —
Manila -17 549 9 30 + 3 a7 0 + 1 + 6 + 9
Osaka -1'8 588 10 0 +38 17 52 +6 +7 +5

Mizusawa -18 600 10 1 +1 — -4 -—
Taihoku -18 604 10 17 414 (18 18) +12 +16  +15
Zi-ka-wei -1'9 841 el0 34 e18 58 +7 +4
Ootomari -19 661 11 48 +69 (20 25) +70 +64 +62
Calcutta -2’1 862 12 14 —29 (22 56) —-13 -27 —-12
Colombo -21 895 12 -59 (21 50) -115 -58 —112

Comparison of the new residuals with the former shows that there is a con-

_ siderable improvement in the P for Apia and Honolulu; but for the other
stations the effects of deep focus and alteration of epicentre neutralise each
other. The examgle is valuable as showing how the effects of a deep focus
mt:'};d})e obscured y altering the epicentre and neglecting one or two out-
8 ng resul

Aug. 31d.  Records also at 1h. (Helwan and De Bilt), 6h. (Tmhoku), 9h. (Azores),
17h. (Kobe), 19h. (La Paz), 22h. (Edinburgh).

Sept. 1-21. For a series of Helwan records see Introductory Note to this number
of the Summary (preceding July 1). -

Sept. 1d. 13h. 14m. 30s. Epicentre 22°-0S. 170°-0E. (as on 1919 Jan. 12d.).

A=--913, B=+161, C=—-375 D=+-174, E=4-985;
G =+-369, H=—-065, K = —-927.
A Az P. O0-C. S. 0-C L. M.
B ° m. 8 8. m. s. 8. m. m
Sydney 20-4 230 442 — 14 — — 9.6 119
Riverview 20-4 230 —_ —_— — — 71 11-8
Melbourne 26-7 228 — — 1030 —5 135 138
cago 113+5 — — €33 30 SR, 57-2 —
Helwan 142-2 290 37 30 ISR, —_ — — —
De Bilt 1477 343 — — — — e1765 856
Uccle 149-1 343 —_ —_ —_ ~— e815 835
Strasbourg 1499 333 -— — — — 81-5 —
Azores 1593 37 — —_ —_ — 540
Additional records : Riverview gives MN = +10-9m. L = +45 -5m.
De Bilt MN = +87-3m. Helwan PE = +94m.305 s i‘*} +99m.30s.,
which may represent | some laber phase of shock
Sept. 1d. 19h. 12m. 258. Epicentre 69°-08. 108°-0W.
A=—-111, B=—-341, C=—-934 D=—-951, E=+4-309;
G=+-288, H=+- sés K = —358.
A Az P. O0-C. 8. 0-C. L. M.
. ° ° m s 8 ' mBS. 8. m. m.
%mllettl 36-8 58 —_ — 2059, ? — 22:0
449 . 59 — — — — — 292
Andalgala 479 53 — — —_— — — 310
La Paz 581 47 955 — 5 11783 —17 212 314
Melbourne 607 240 18 35 8 (1835 + 3 201 321
Sydney 624 248 25 35 ? — 288 316
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A Az P. O-C. s. 0-C. L. M.
o , m. 8. 8. m. 8. . 8. m. m.
Riverview 62-4 248 — — 184 —6 €276 315
Capetown 699 135 38 53 L —_ —  (389) 509
Georgetown 110-3 26 — _— . — — 53-6 —_
‘Wash} n 110-3 26 — — — — e 446 —_—
Chi 111-8 16 24 35 ¢ 32 50 ISR, 53-6 —
Toronto 1146 21 — — — — 57-8 —
Ottawa 1168 25 e18 11 PR, — _ — 536
Victoria 1180 349 — — — — -3 548
San Fernando 127-8 86 65 27 ?!L — —  (65-4) 1096
Helwan 1345 129 38 17 SR, — —_ = 943
Rocca di Papa 141:3 100 — — — — . e 837 85-2 »
Kew . 1430 80 — — — — — 876
Bidston 1436 79 14 35 ? — — — —
Uccle 1442 85 19 47 [0] —_ — €606 856
De Bilt ‘1454 85 — — €313 + 1 e626 794
Edinburgh 1455 75 — _ ., — — 74-6 888
' Hamblrg 1483 87 20 11 [+18] — — e786 836
Additional records : Riverview gives MN = +31-1m. Chicago L = +42-6m.
V%' eN +18m,11s,, eLN = +57-6m. Helwan PN = +37m.53s.,
De Bilt e= +42m.23s ., MN = +84-Tm. Hamburg

P is n Z ma,chi.ne, MN = +90-6m. Eskdalemuir (A = 145° +) records simply
20h. bo 21h. 30m.

Sept. 1d. Reeords also at Oh. (Batavia and San Fernando), 6h. (Zi-ka-wei an
zpres), 7h. (San Fernando), 12h. (Riverview), 13h. (Apia), 16h. (Mizu-
sa.im), 20h. (San Fernando, Colombo, Kodaikanal, and Simla), 21h.
(close to Athens)

Sept. 2d. Records at 9h. (Helwan), 14h. (Lick and Helwan), 18h. (Mizusawa),
gilh. 2§_n;. ?55. (close to Berkeley, which records iP = +3s., iL = +6s.,
8.).

Sept. 3d. Records at Oh. (Lick a.nd Sa.n Fernando), 211 (La Pa.z), 3h éApia),
9H, m?Os (near La Paz, records m.20s.
L=+2Tm.), 1@1 (Helwan llh (Helwan), 14h (La Pa.z), 7h. (Mlzu-
%awa, %ot;) s a.nd De Bilt), 18h. (Hamburg and Helwan), 20h. (San
'ernando).

Sept. 4d. Records at 7h. (San Fernando), 11h. (Ascension), 12h.27m. (near
Batavla), 15h. Lick), 20h.15m.458. (close to_Berkeley, Which records
iPEN = +3s., iPV = 4-48., iLMEN = +58., {LMV = + s.;  Lick gives

o= +23s.), 30h.39m. (Berkeley). . ,

Sept. 5d. Th. 52m. 20s. Epicentre 32°-0N. 74°-0KE.
! A =+-234, B= 1815, C=+530.

(Very doubtful.) _
A As, P. O0-C. _ 8. 0-C. L.
o ° m. 8. 8. m. s. 8. m.
Simila 28 108 10562 4+ 8 — — —_
Bombay 13-1 185 5 33 18 (5 33) -—13 —
Calcutta 15-9. 133 340 12 — —_ 87
Helwan 3,6 4 277 2440 - % — — —
Hambnrg 49-7 317 —_— — — —, e 26-7
De Bilt 521 315 — — ©13 40 1 —_

'Helwan PN = +21E|.403.
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Sept. 5d. 16h. 52m. 12s. Epicentre 18°-0N. 133°-0E.

A=—-649, B= 1696, C=+-309; ‘D=+-731, E=+'682;
G=-—-211, H= +226 K=—951.

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

o - m. s, 8. m. s. 8. m. m.
Manila 12-1 256 e256 —4 512 -9 59 6-3
Taihoku 129 305 313 + 1 — 45 —
Kobe 16-6 6 —_ -— 811 +62 — 112
Zi-ka-wei 168 324 e4 6 + 4 — — —_ —
Colombo 52-9 267 30 48 L —_ —  (30°8) —
Helwan 90-8 301 62 48 L — —  (62-8) —
Hamb 935 330 — _— - — ed47-8 49-8
De Bilt 966 330 e31 44 SR, — — e46:8 524
Uccle 97-8 330 — —_ — — e488 52-8
‘Rocca di Papa 98-7 319 —_ _— - — e 545 63-6

Helwan gives also PN = +452-8m. (=LN?).

Sept. 5d. 19h. 2m. 10s. Epicentre 19°-5N. 65°-0W. (as later on Sept. 6d; 9h.?).
) A =+-398, B=—-854, C= 1 -334.

A Az P. 0—-C. 8. 0-C. L. M.

o ° m. 8. 8. m. 8. 8. m. m.

Vieques 14 200 0 52 +31 —_ — 1-1 19
W:ghington 220 334 512 + 1 925 +20 e15:3 —_
Chicago 294 324 516 —66 11 0 -—24 ii'l —
La Paz 36-1 186 —_ —_ — —_ 3:2  24-7
De Bilt E. 626 40 — — —_ — 808 357
Florence 669 49 934 -—83 _— — — —_
Helwan 856 60 5550 L _— —  (55-8) —
Additional reoorg.s Vieques LN = +1-6m. ‘Was n T,=19h.2m.15s..

.~ De Bilt eLN = +32- 8m., MN = +39-6m. Helwan P = +54m.50s.

Sept. 5d. 20h. 37m. 20s. - Epicentre 47°-5N. 15° 8E. (as on 1917 Aug. 8d.).
A=+:650, B=+-184, C=+737.

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

° m. 8. 8. m. 8. - 8. m. m.
Vienna 0-8 io 7 -5 o e — 0-6 06"
Zurich 49 el 4 - -—12 i2 40 +26 —_ —
Strasbourg 55 el38 . +13 310 +39 _ —_—
De Bilt 8-3’ — — e4 41 +56  — —_—

Additional _records Vienna iZ = +10s MN = +0-6m., MZ=40-8m.

Zurich eV = +1m ls ., eE = +1m.5s., iSE’— +2m.39s.

Sept. 5d. Reocords also at 2h. (San Fernando), 3h. (Manila (2) ), 4h. and 5h. (3)
éTalholm) 6h. (Taihoku (2) and Zi-ka-wei), Th. (Taihoku and Zi-ka-wei),
iﬁzusa.wa), 15h. (Helwan, De Bift Uccle, Athens, and Monca- "
lierl), 16h. (Melbourne and Azores), 18h. (near Lick).

1019. Sept. 6d. 9h. 29m. 45s. prcentre 19°-56N. 65° ow.
(as on Sept. 5d.).

A=+398, B=—-854, C=+-334; D = ~-906, E=-—-423.
G =+-141, H=—-303, K = —-043.

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

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

Vieques N. 14 200 0 30 i _— —_— —_— 16
E. 1-4 200 0 31 10 —_ — ! —— 1-6
Port-au-Prince 7-0 264 044 —62 214 —56 25 2.8
- Cheltenham N. 21-8 335 5 06 -3 9 3 +2 122 195
E. 218 335 5 0 —3 9 3 +2 109 16-3

Georgetown N. 220 334 e458 -~ 7 i9 3 - 2 e11-0 —_
E. 220 334 e5 3 — 2 19 3 — 2 e11-0 _—

‘Washington 220 334 5 5 0 9 5 0 122 —
Ithaca N. 249 340 569 422 10 22 +¥l 11-5 —_—
E. 249 340 —_— — 10 18" +17 115 —_—
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X A Az, P. 0 —C. S. 0-C. L. M.
° m. 8. 8. m. s. 8. m = m
Northﬂeld 5 5 347 e6 35 +52 9 59 —14 e 152 —
Toronto * 27-0 337 6 15 +17 — — 114 15-2
Ottawa, 27-4 344 — — (e 10 33) —15 e10'6 —
Am Arbor N 277 330 7.21 +76 —_— " — 132 19-2
277 330 — — —_ — 130 19-0
Chicago * 294 324 5456 37 11 5 —19 14-2 —
La Paz 36-1 186 i7 9 —14 15 10 ISR, 21-6 24-6
Coimbra 523 53 e8 23 —59 115 41 —67 23-0. 28-2

Berkeley 52:6 305 — — — — e 26-2
San Fernando 53-8 60 33 16 L — — (33-2) 35- 2
Victoria 54-6 319 20 3 ? — — 284 353
Eskdalemuh‘ 581 36 —_ — 117 49 —11 27-2 —
Edinburgh 58-2 36 17 51 78 (17 51) -—10 28-2 336
Oxford 58-6 41 10 6 + 3 18 1 — 5 e27-3 33-4
Tortosa 591 53 10 3 — 3 18 13 + 1 26-2 38-2
Kew 592 41 — — — — — 9272
Barcelona 603 52 — — — — €290 34-2
Paris 60-8 44 —_— —_ — — e 272 35-2
Uccle 620 42 e10 21 — 4 18 45 - 3 e29-2 44-2
De Bilt 62:6 40 10 32 + 3 18 55 — 1 e29-2 35-2
Strasbo 642 45 e10 15 —24 —_ —_ ——— —
]v‘.lon 643 49 e10 36 — 4 19 13 - 4 26-6 —_—
H 656 39 e10 49 0 i19 31 — 1 e30-2 37-2
lRDwudi Papa 682 51 e20 4 S (e20 4) 0 e326 33-8
Lemberg 746 42 — — e21 15 — 6 e436 445
Helwan . 856 60 23 15 28 (23 15) -—11 — —
Additional records: Port-au-Prince 'l‘. =9h.28m.39s. Cheltenham Ty =
.29m.41s. Georgetown LE = +12-1m., LN = +12-2m., T =9h.29m.36s.
Wa.shing‘ton L= +l5 Im., T,=9h. 29m 49s. Ithaca’ '1‘., =9h.30m.18s.
Toronto eL = +13-8m. Ottawa L? = +46-3m, Ann Arber P =
+0m.21s. and S +7m.21s.( =P%). Chicago L = +33-2m., +50-2m.,
To =9h.28m.47s. La Paz T, =8h.26m.56s. Coimbra. a.pparently time
1min, in error, also- 'ePN = +11m.158.,, MN = San Fernando
MN = +37-2m. Kskdalemuir lN +17m.54s Edinburgh S=
+23m.59s. Uccle T, =9h.29m.42s. - De Bilt eE = +22m.59s. =SR,?.,
eN = +23m.11s. =SR,?, MN =40-tm., T,=9h.29m.56s. Helwan (S%)=

+24m.15s.

Sept. 6d. Records also at 1h. (Georgetown and Washington), 4h.42m.50s. (close
to Taihoku P = +9s., L = +17s. ; Zi-ka-wei e = +3m.24s.), 6h. (Taihoku)
7h. (Dehra Dun), 8h.35m. (Taihoku and Zi-ka-wei; repetition o
4h.42m. ?), 10h. (San Fernando), 11h. (Florence), 12h. (Asoenslon), l4h
(Manila and Riverview), 15h. (Melbourne, Helwan, and Azores ; %)oss bly
same as Manila 14h.), 16h. (Apia), 20h. (Azores), 21h. (Ba.tav

Sept. 7d. 18h. 21m. 43s. Epicentre 24°-0N. 120°-0E. (as on 1917 Jan. 4d.).
A=—-457, B=+-792, C=+407.

A Az P. 0-C. S8 0-C. L M.
. o o m. 8. 8. m. s. s, m. m.
Taihoku 1.8 53 028 0 — — — —
Zi-ka-wei 73 10 —_— — e3 23 + 5 — —
95 172 — — ©330 —46 — —
De Bilt 852 326 — — = —— e473 483
De Bilt gives MN = +48-5m.
Sept. 7d. 20h. 21m. 16s. (La Paz). Epioentre 29°-08, 98°-0W. (rough).
A=—1122 B=—866 C D =—-996, E = +139;

G =+ 067, H==+ 4éo K = —-875.
, A A= P, 0-C. 8. 0-C. L. M.
o ° m s 8. m. 8. 8. m, m.
CipoHetti 266 120 1238 S (12 38) +125 157 167
Andalgala 279 95 — — 21-2 249
E. 295 104 11 38 S (11 38) +12 — 193
N. 295 104 530 —63 — = 143 165
La P?lz 301 72 637 +8 1151 +15 149 174
De Bilt 1203 44 — — e38 8 SR, e617 —

Andalgala gives MN = +21-7m.

Sept. 7d. _ Records also at 1h. Athens{ llh (14° from La Paz), 17h. (Rocoa di
Papa), 20h. (Azores), 21h, (Helwan).
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Sept. 8d. 4h. 8m, 0s. Epicentre 18°-0N. 97°-0F. (as on 1917 April 124.).

A=-—-116, B=+944, C=+-309 ; D=+-993, E=+4-122;
G=—-038, H=+-307, K = —-951. \
The Batavia observations suggest an epicentre some 2°-0S., and it must then

be further West to suit Calcutta and Manila. But the material is so slight
that this old epicentre has been retained. .

A Az P. 0-C. S. 0 -C. L. M.
° ° m. 8. 8. m. s, s, m. m.
Calcutta 9-3 300 230 +10 — —_— 76 —
Colombo 20-1 239 11 18 L —_ —  (11:3) 125
Manila 232 87 e5 36 +17 — — 127 145
Taihoku 238 69 1419 ?L — —  (14-3) —_
Zi-ka-wei 257 55 —_ — — — e13-8 —
Batavia 260 158 e5 19 —29 9 36 —46 — 123
Helwan 604 295 34 0 L —_ —  (34-0) —
De Bilt E. 770 321 — — —_— — e52:0 527
. N. 770 321 — — — — e47-0 477

Manila gives MN = +15-0m. Helwan PN = +41m.0s.

Sept. 8d. 14h. 4m. 10s. Epicentre 24°-0N. 120°-0E. (as on Sept. 7d.).

A =—-457, B=+4-792, C= 1407,
A Az. P. 0-C. S. 0 —-C. L. M.
o ° m. 8. 8. m. 8, 8. m. m.
Taiheku 1-8 53 0 28 0 — — _ ——
Zi-ka-wei 7-3 10 — — e3 34 +16 _— _
Manila 95 172 2 30 +17 — — — —_
De Bilt 85-2 326 — — — — €468 48-2

Sept. 8d. Records also at 1lh. (Manila), 2h., 3h., 4h., 5h,, and 7h. (Azores),
8h. (Mizusawa), 9h. (San Fernando), 11h. (Azores), 16h. (Milan), 17h.
(Lick), 18h. (Zurich), 19h., 20h., and 23h. (Azores). '

Sept. 9d. Records at 5h. (La Paz, Apia, and Tokyo), 17h. (near Mizusawa),
(lgh. (S:)m Fernando), 19h. (Azores and near La Paz), 21h. and 22h.
zores).

Sept. 10d. 10h. 40m. 0s. Epicentre 41°-5N. 7°-0W. (as on 1918 Deo. 25d.).

A=+744, B=—-091, C= +-663; D=—-122, E=—-992,
G=+-658, H=—-081, K=—"749, .
There is some difficulty in separating %his shock from that following. Possibly

Coimbra observes the latter, though an error of 3 minutes seems more likely,
and has been assumed in the columns O —C.

A Az P. 0-C. S. - 0-~C. L. ‘M.

° ° m. s. 8. . Im. 8. 8. m. m.

Coimbra 1-7 220 (3) 18 (— 8) (3) 58 (+10) — 45
Granada 51 148 i120° +1 i150 —30 — —
San Fernando 5-1 173 216 18 (218) — 4 3-5 4-0
Tortosa 57 94 122 -6 — —_ 2-g 2-8
Barcelona 6-8 87 13 —8 — — 2. 3-8
: Algiers 9.1 118 156 -—22 — — — 47
Marseilles 93 75 e3 25 1S (e3 25) —45 — —
Moncalieri 11-2 67 e240 — 17 518 +19 67 79
Zurich 125 57 e3 23 +17 e6 36 164 — —
Roeca di Papa 14- 82 336 +1 —_ — e83 127

Additfonal records : Coimbra MN = +4-2m. San Femandd Milne machines
PN = +3m.08.,. PE = +3m.30s., M = +4m.0s. ; e
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Sept. 10d. 10h. 44m. 30s. Epicentre 44°:ON. 2°-5E. (as on 1918 Feb. 5d.).
A =+4-719, B=+-031, C=+-695. ‘

A P. 0 —C S. 0-C. L. M.

. . o: IM 8. m. 8, 8. m. m.
Besancon 40 133 +31 2 45 +55 65 —_

- Paris 49 e040 —36 e2 6 — 8 2-5 30
Strasbourg 58 e2 0 +30 — — e33 —
Uccle 69 el54 + 9 e3 4 —3 e48 53
Oxford 82 i3 4 +60 33 -6 — 49
De Bilt 8-3 —_ — €349 + 4 4-2 6-3
Hamburg 10-8 — — e6,15 +85 €225 240
Edinburgh 12-5 5 30 78 5°30) — 2 — 75

Additional records : Paris ePV = +0m.558. The printed record is PN.
Hgggurg record for L and M probably refer to the next shock, and the S
is then probably L.

fept. 10d. 10h. 56m. 58. Epicentre 41°-5N. 7°-0W. (as at 10h.40m.).
It is assumed as before that Coimbra is 3m. in error.

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

° o m. 8. 8. m. s, s. m. m.
Coilnbra, 147 220 e3)19 -7 i@4) 3 415 — 46
Granada 5-1 148 136 417 — —_ _— —_
SantFernando 51 173 2 25 S (225 + 5 35 37
Tortosa 57 94 130 + 2 —_ — 2-3 2-9
Barcelona 68 87 145 + 1 _— —_ 2-5 3-8
Algiers 91 118 2 3 -15 4 3 -3 45 —_—
Marseilles 93 75 e3 53 1S (e3 53) -17 — —_—
Oxford 110 19 —_ — —_— — 8-3 9-2
Strasbourg 25 50 — 6435 57 e81 —_
Helwan 329 98 5 55 —61 — — — —_

The above shock appears to be followed by another-at the second epioentre
43 minutes later, as before; to facilitate comparison the precise interval,
4m.30s., has been tetainod. Coimbra MN = +4-3m.

fept. 10d. 11h. Om. 358. Epicentre 44°-0N. 2°-5E. (as a.t 10h.44m.).

A P. O C. s. “o0- C L. M.
o m. 8. m. s m. m.
Besancon 4-0 1 23¢ +21 2 38 +48 3-4 —
Paris 49 e0 51 —-25 e2 18 + 4 3-4 3-4
Strasbourg 58 e0 5 ? — — e35 —
U le 69 21 +16 e3 11 + 4 —_ —
De, Bilt 8:3. —_ — — —_— 43 4-7 .
Edinburg] 125 555 1S (555 +23 — 13
De Bilt gives MN = +6-4m. S -
fpt. 10d. 11h. 58m. 30s. li!pioentre 41°:5N. 7°-0W. (as at 10h.56m.5s.).
It 18 assuined, as before, that Coimbra is 3m. in error.
4 Az, P. O-C. S. 0-C. L. M.

i ms .8 mSs s. m. m.
Coimbra 17 220 0346 +20 (919 +31 —  —
Granada 51 148 127 + 8 — —_ — — N
Barvoss ou i 78 @sy -m 3t 3%

ona, . e . - . .

Oford 110 19  — — 7D T g
Helwan 329 98 1130 18 (1130 -52 — —
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Sept. 10d. 14h. 21m. 503, Epicentre 41°-5N. 7°-0W. (as at 11h.58m.);
(Coimbra 3m. in error, as before). S

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

L o o m. 8 . S8 m. 8. 8. m. m.
Coimbra 17 220 e(3)50 > +24 (4)16 +28 4-7 —_
Granada 5-1 148 1 32 +13 — —_ —_— —_
Tortosa 5-7 94 1 32 + 4 —— —_— 2-3 2-9
Barcelona 6-8 87 e?2 32 7S @2 32) -—33 35 4-3
Helwan 329 98 31 10 ? - —_— —_— el

Coimbra gives iSN = +4m.14s.

Sept. 10&. 14h. 26m. 20s. Epicentre 44°-0N. 2°-5E. (as at 12h.3m.).
(It is assumed that this follows 4m. 30s. later as before).

N S. 0~-C. L. M. -
o m. s, 8. m. m.
Paris 4-9 e 2 22 + 8 37 37
Uccle 69 e334 427 — —
De Bilt ‘E. 83 —_— —_ e 48 6-4
N. 8- —_ —_ e 52 6-4

Note to the foregoing. The suggestion is that a shock under the epicentre
41°-5N. 7°-0W., are followed (in each of four cases) after an interval of 4m.30s.
by a shock under the epicentre 44°-0N. 2°'5E., approximatelf. The material
is scarcely good enough to define the latter with great precision,
has been adopted from a former occasion (1918 Feb. 5). The distance be-
tween the adopted epicentres is 7°-4, so that if one shock is caused by the
other it must be by the L waves. The times adopted are :

h. m. s. m. h. m. 8.
' ' 10 40 O +49 10 44 30
10 56 5 0-0 11 0 35
11 58 30 —0- 12 3 0
14 21 50 —4-3 14 26 20

/

The middle column represents deviations from a geries of multiples of 21-0m.

Sept. 10d. 16h. 57m. 20s. Epicentre 43°-ON. 12"'5E. (as on 1917 May 11d.). .

A=+-714, B=+-158, C=+'682; D=+-216, E=—976;
. G =+-668, H=+148, K=—"T31 '

A Az P. O0-C. 8. 0 -C. L. M
° ° m. 8. 8. m. 8. 8. m. m.
Florence 1-2 311 017. — 1 —_ — —_ 07
Rocca di Papa 1-3 1713 019 -1 — _— — 1-3
Pola 2.1 27 e038 + 5 — — el0 1-9
Pombeii 2T 147 050 + 8 129 +15 _ 2:2.
. 3-4 316 059 + 6 145 +11 — 39
Monecalieri 4-0 302 050 —12 138 —-12 — 25
Marseilles 52 276 1 3 -—117 —_ —_ 46 —
Zurich 52 329 el1'13 — 7 1246 +24 — 3-0
Vienna 59 26 129 — 2 — _— 3-0 36
‘Besancon 6:2 315 120 -9 3 26 +37 47 —_ ‘
Budapest 64 44 0 58 —40 —_ —_ —_ . —
65 330 el131 — 8 —_— — e3-4 —
Barcelona 7-8 263 — — e340 +9 39 52
ari¢ 90 313 e233 +17 e4 20 ' +17 49 57
Tortosa 9-5 261 217 -6 — T — - 36. 78
Uccle 96 327 e210 -—14 - — e47 —_
Algiers 9-6 232 — . — e340 -—38 129 —
De Bilt 10-3 334 —_ — o453 +16 58 6-2
Hamburg 10-7 352 - — e440- —8 —. 711
Kew 12-1 319 —_ —_ — — — 77
Oxfo 12-8 318 —_— — — — .85 77
San Fernando 157 252 740 L _— — an .91
Coimbra .15-8 267 —_ — — — e91 103
Edinburgh 163 328 8 22 L — — (84) .96

Eskdalemuir (A =16°:0) records simply 17h.5m. to 17h.8m. Additional

~records Rocca di Papa C inst., iP = +0m.19s., ME = +1-2m;, MN = +1-5m.

* Pola MN-=+1-5m. Zurich iPE = +1m.33s, MN=+3-1m. Paris .

ePN,= +2m.27s. - Tortosa gives its P 10m. early. ¢ Bilt MN =

+6-4m. Ha.mbm%MN = +9-0m., = +8-0m.’ San Fernando Milne
inste. agree exoept PN(=LN?)= +7m:40s. = Coimbra LN = +7-7m.
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smwa. Reco! rds also at 4h. (San Fernando and Manila), 12h. (La Paz), 15h.
Azores (2)), 17h,, 18m 508, (close to Zurich, which gives ePE = +5s.,
ePN = +9s,, iS= Pompeii P = +7m.39s.), 17h. 24m 108. (aﬁﬁn

close to Zm"iol':i which gives eP = +3s., 1S = 4158, IME = +1

+23s., Rocca di Papa iP = +44s., M = + 2m.8s. ), 18h.16m.0s. (close to

Azores P = 468, =+2-0m.), 18h.17m.20s. (close to Osaka,

ﬁtles,dM)E +0-9m., MN = +1-0m.), 19h. (San Fernando), 22h. (Sa.n
'ernando

St 11d. Oh. 38m. 0s. Further repetition from 41° 5N. 7°-0W., as on Sept. 10d.?

Coimbra (still 3m. in error ?), ='+(3)m. 36s S = +(4)m.6s.
(_}1_2 5ﬁa = +1m.12s. Tortosa +1m 24s., L =+2-1m., M=

.

Sgt. 11d. 5h. 31m. 0s. Epicentre 24°-5N. 143°'~§E. (as on 1917 July 1d,).

A=-732 B=+'541, C=+-415; D =+-595, E=+-804;
=—-333, H= 1247, K= —910.

A Az, P. 0 -C. S, 0 —-C. M.

° ° m. 8. 8. m. 8. 8. m.

Tokyo 11-6 345 2 43 -10 5 6 —3 —
Osaka 123 327 3 31 +28 — — 8-7
Mizuaa,wa. " 149 355 410 +32 711 +41 —
Paz 1493 100 19 32 [—22] — - —

Itthe La_Paz record really belongs to this shock, it is remarkable that there
should be no records from intermediate stations.

Set 11d. 13h. 47m. 50s. Epicentre 11°-5N. 144°-0E, (as on 1918 Jan. 12d.).
==—-793, B=+-576, C= +-199.
(Very uncertain : perhaps further south).

A Az, P. O-C. S. 0-—-C. L.
o o m. s. 8. m. s. s. m.
Manila, 227 280 —_ — e10 10 +51 —_
Tokyo 24-5 52 517 -—16 10 4 +10 —
Nagasaki 24-9 31 13 30 L —_— —  (13-5)
la Paz 1484 103 — 24 2 PR, —

[
Set. 11d. 13h. 49m. 30s. Epicentre 19°-0N. 68°-0W. (as on 1917 July 27d.).
A= +-354, B=—877, C=+-326; =—927, E=—-375;
G=+-122, H=—-302, K = —-946.

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

Vieques E. 2:6 107 048  + 2 —_ —_ 10 13

. f 2:6 107 040 —1 — — 11 14
Chicago 28:2 328 1110 S (11 10) + 7 (14-D —
La Paz 355 180 e 12 52 ?S (e12 52) —11 43-6 449
De Bilt N. 648 40 — — — e20:6 574

glvesSasPandLasS also L = +16-2m. and 19-6m. It seems clear
zha.t the La Paz record does not belong to this (comparatively near) epicentre,
but, posslbly to the preceding shock across the globe.

Seit. 11d. 14h. 11m. 308. Repetition from 19°-ON. 68°-0W. (as at lah 49m. 2)
Vieqnes gives PE + 1s.,, PN = 4-808., LE = +378.,, LN = +36s., M.

1-4m., M De Bilt (%ewm gives oLE = 4 39-5m.,

agreeins with eLN for ‘former shock. he interval between the two is

Sevt lld Records also at Oh. (anlch), 1h.45m., 2h.6m., 2h.29m. (Azores :
o intervals are close to 21m.), 10h, (Athens), 12h. (Batavia) 14h.
%tlwm), 19h. (San Fernando), 1. (Tucson and Berkeley), 22h. (

[
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Sept. 12d. 6h. 5m. 40s. Epicentre 42°-0S. 178°-0E. (as on 1918 July 24d.).

A=—-743, B=+'026, C=—-669; D=+-035, K=+999;:
G =669, H=—'023, K= —"743.

A Az P. O0-C. 8. -0-C. L. M.
o o m. 8. 8. m, 8. 8. m. m.
Sydney 22-6 282 5 2 -10 9 8 -9 116 123
Riverview 226 282 1515 + 3 e916 — 1 e10'5: 124
Melbourne 25-5 268 538 —5 2 +49 156 16-8
Apia 295 20 — — (11 200 - 6 - 11-3. —
Adelaide 31-3 272 — — 1150 ~6 173 198
Batavia 719 279 e1ll 40 +11 20 58 + 9 389 —
77-1 305 el12 0 — 2 — — —_— —
Mendoza 835 130 — —_ — — 541
‘aihoku 84-9 312 — — e31 20 SR, — —
d la 88-6 129 —_ —_ — —_ -— 636
La Paz - 946 120 — — 27 16 +134 46-2 = 49-2
Colombo 100-7 270 48 20 L — —  (48-3) 543
Helwan 1506 256 43 20 L — — (43-3) —
Edinburgh 166-1 — — — — 893 1113
Bidston 1685 3 8438 L 88 44 ?  (84:6) 96-3
De Bilt N. 168-8 337 e29 2 ? e4514 SR, e793 85
Moncalieri T 1724 296 e 24 36 PR, 3 ? 8 —
Tortosa 177-8 238 22 20 — — — 107-3 1106

Eskdalemuir (A =166°-6) gives sunply 6h.40m. to 8h.26m. Additional
records : Riverview gives iP = +5m.32s., iPS = +9m.27s., T, =6h.5m.37s.
Melbourne SR, = -+13m.26s. Adelaide PR = +9m.20s., SR = +12m.56s.
La Paz gives T,=6h.9m.18s. Helwan PN = +45m.20s8. =LN? De
Bilt eE = 431m.50s.

Sept. 12d. 6h. 57m, 30s. A shock is recorded at several stations, but it is dlﬂioult
to assign the epicentre The time is taken from Kodaikanal, which
records P= +5m.488.,, L = +14-lm., M= +16-6m., indicat.ing A =28°.
But Oolmbra ves ‘L= +36-2m.; Edinburgh L = +37 5m, M=

+59-5m. ; s eL = +41-5m.; ers eL = +45-5m., M +50:0m. ;
and San i‘ernando P = 451-5m., and these are not accorda.nt enough to
identity the epicentre.

Sept. 12d. 12h. 23m. 40s. Epicentre 42°-0S. 178°-0E. (as at 6h.).

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

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

Sydney 22-6 282 4 50 -—22 — — 1141 11-9
Riverview 226 282 e519 + T — -— e11:0 12:1
Melbourne 25-5 268 — — 11 20 +67 157 168
" Adelaide 29-5 20 —_ — 11 44 +18 17-2 195

Additional records : Riverview MN = +12-0m. Melbourne SR = +13m.38s.
Adelaide SR = +13m.50s. .

Sept. 12d. 13h. 49m. 40s. Epicentre 48°-0N. 148°-0E.

A=-—567 B = 4355, C=+-743; D=+-530, E= +848
=—630, H=+394, K = —-669.

It seems ble that there were two shocks; for instance, the Moncalieri
observations can scarcely be explained otherwise.

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

. ° m. 8. 8. m. 8. 8. ., m. m.

Ootomari 3-8 249 133 +34 (133 .-—11 29 30
Mizusawa E. 10-1 211 —286 3 4 - —_ —_
‘N, 101 211 211 -—20 3 51 —41 —_ =

Tokyo 13-8 209 550 8 612 + 9 122 —
Osaka . 16-3 220 4 36 44 — —_ — 11-3
Zi-ka-wei 26-3 - 240 _— — el12 0 +92 — —
Taihoku 31-0 231 — — 13 20 +89 —_ —_
Manila 40-2 224 10 20 PR, — —_ — —
Honolulu 50-4 102 — —_ — — e 273 328
Hamburg 72-4 337 — —_— — ~— 403 454

Continued on next page.
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A Az P. 0-C S 0-C. L. M.
° . m. 8. [} m. s, 8. m. s &
DeBilt ~. -75-0 339 —_ — e21 44 +18 e 433 .
E. 750 339 — — — e41-3 462
Vienna z. 750 330 i11 52 + 3 —_ — e 433 —
Uecle 76-4 339 el11 50 — 7 — — — 523
Kew 76-9° 342 e — — — — 503
Strasbourg 77-5 334 e12 30 + — — 458 483
777 40 11 35 —30 19 52 -—125 33:3 —_
. 786 340 11210 — 1 e 22 24 +17 433 473
Moncalieri 80-7 333 e8 39 —22 16 40 - —351 40-8 492
Rocea di Papa 819 329 el12 8 —22 22 44 -1 537 —_
Barcelona 856 336 — — —_— -— €50.0 524
Coimbra - 89:3 344 — — —_— — e 544 —
iers 896 332 —_ —_ — —  50-3

Eskdalemuir 5]138 simply 14h. to 15h.30m. ~ Additional records: Osaka
MN=+11-Om. . amburg MN = +43-3m. Chicago L = +47-3m.,
T,=13h.51m.18s. Rocca di Papa 8 = +18m.56s., L = +55-Tm. Helwan
gives PE = +1m.208.,, PN = +9m.20s.

Sept. 12d. 14h. 26m. 37s. Epicentre 72°-0N. 2°-8W. (a8 on Feb. 2d.).

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

A Az P. O0-C. 8.

0-C. L. M.

& . e m. s. 8. m. s. 8. m. m.

Edinburgh 16-1 184 347 - 6 659 + % 94 130
Bidston 186 180 1 53 ? 7 41 -1 — 154
Florenoce 29-0 159 523 -—35 — — — 11-9
San Fernando ©  35'6 184 18 23 L — — (18:4) —
Colombo - 81-2 96 11 23 —63 — — — —

- Is it ble that the Edinburgh records are 1m., in error, and that T, should be
diminished by 1m., ¢ It is curious that other stations are silent.

Sept. 12d. 14h. 52m. 20s. Epicentre 36°-1N. 137°-3E. (as on 1918 Nov. 11d.).
A=—-594, B=+-548, C= +-589.

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

° ° m. 8. 8. m. s. 8. m. m.

Tokyo 20 100 052 +21 158 +63 36 —
- Osaka 2.1 218 2 35 ? — —_— — 8-2
Mizusawa 43 45 110 + 3 148 -—-10 — —_
11-3 19 1 56 ? —_ — 30 -

Zika-wei '14-1 254 9 41 ? — — — —
Vienna 80-7 325 112 25 + 2 — — — —
De Bilt 825 332 — — —_ — e397 446
Strasbourg 84-3 329 —_ _— —_ — 507 —_—
Paris 86-1 332 — —_ — — e 45°7 —
Alglers 95:7. 324 — — (025 40) +27 e25-7 537
Lua Paz 1501 56 18 51 [—65] — — —_ —

Osaks gives MN = +7-6m. . De Bilt eLN = +42-7m., MN = +53-5m.,

4h. (La Paz), 13h. (De Bilt and Bidston

Sept. 12d. Records also at 1h. (gata.via &ﬁd De Biltg 2h. (Tokyo and Azooes“;i
16h.17m. (closs to Rocoa
ll;?llg;a.), 17h. (Taihoku), 19h. (Helwan and Paris), 21h, (Helwan and De

,
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20m. 8s. (II) But see note at end.

A =+468, B=—-844, C=—262; D=—-875, E=—-485;
=—-127, H=+-229, K = —-965.

1919. Sept. 13d. 12h. 19m. 108 (1) }Eplcentre 15°2S. 61°-0W.

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

o ° m. 8. 8. m. s. 8. m. m.

La Paz 7-0 258 13 — 8 e — 34 3-7
Andalgala 133 201 12 38 (—39) 15 38 (—13) — 186
Pilar E. 167 188 356 — 5 - — 89 130
N. 16-7 188 73 S (71 32) +21 89 15-1

Rio de Janeiro  18-5 117 6 14 +111 11 38 ? 167 198
Mendoza, 189 200 8 1S (8 8 + 8 — 111
Cipolletti 246 193 8 2 +148 (10 20)  +25 10:3. 13-8
Vieques 336 354 1250 S (12 50) +16 — 195
Was] n 56-1 347 9 47. 0 1732 -~ 3 348 —
Georgetown 561 347 e9 48 <+ 1 i17 36 + 1 356 —_
Ithaca 59-4 350 11 +57 19 17 +51 1328 —
Ann Arbor 61-2 344 — — — — 308 —
Toronto 61-2 347 7 8 ? — — 259 38-2
Chicago 620 340 10 5°* —20 1912 +24 322 - —
Otta.wa 62-1 350 i1030 4+ 4 11854 4+ 5 308 —
Cape Town 730 122 22 56 1S (22 56) +114 46 9 525
San Fernando 730 45 11 50 +14 — — 50-8
imbra 739 40 1233 452 23 1 +108 37-5 50-3
Granada 751 45 13 24 +94 23 55 +148 —_ —
Algiers 79-6 48 — — €23 32 +73 25- 54-8
Tortosa 79-8 43 1310 +52 2340 +79 404 527
Barcelona 81-2 44 14 15 +109 23 44 +67 e 37-2 47-2
Victoria 84-2 325 13 20 +37 2211 —59 345 522
Bidston 84-5 31 14 ? — — — 51-5
Oxford 846 33 i13 26 +39 23 52  +37 — 504
Kew 849 33 — — -— —  52-8
Paris 85-1 37 13 26 437 i24 1 +41 43-8 528
Eskdalemuir 855 30 — — i24 1 +36 42:8 —
Edinburgh 859 30 13 30 +37 23 58 +29 448 535
Moncalieri 86-4 42 13 33 +38 23 41 + 7 373 578
cole 871 36 e13 34 +34 2412 +30 e41-8 558
Strasbourg 880 40 e13 44 439 —_ — e 408 528
De Bilt 88-3 35 13 41 43 24 22 427 e498 551
Rocca di Papa  88-4 47 e 13 51 +44 e 24 21 +25 e 545 —_
Pompeii 89-3 49 16 50 PR, 24 3 +24 — —
Hamburg 914 35 el4 26 63 124 38 - +10 e 478 558
Vienna z. 93t 40 18 15 PR, —_ — e458 603
elwan 995 62 20 44 ‘PR, — . — — 698
Honolulu 1019 290 — — — — 228 248
Bombay 1358 79 19 8 [—24] — —_ — 271
Kodaikanal 139-2 9 — — — — 315 318
Colombo 1407 96 23 50 PR, — — — 30-8
Calcutta 1501 ~ 70 19 38 [—18] — — 220 —
Manila 178-0 252 — — e 31 50 ¢ —_ _—
Additional records: La Paz T,=12h.18m.58s. Andalgala: In forming
O —C. an error of 10min. has been assumed ; MN = 4-16-4m. Pilar, S is
entered as PN. Washington T,=12h. lﬁm.l'ls Georgetown records

also i ab +22m.27s. and +35m.36s, Ithaca iN = +19m.8s. Toronto
two early records at i=12h.19m.6s. and i=12h.20m.48s., and several L
records +15-2m., +19-3m., +34-Tm., and eL = +36-6m. o L =
+39-3m., To=1%h,18m.7s. Ottawa, P s entered as IN and ! iE;
ulso lV +2m. 308, eLE = +25-8m., L=+36-8m. . San Fe e

o Evos Dt 18ma0n. Colmbra SR, = +28m.2s. MN=+17-sm.,

'r. =12h 19m.13s. Barocelona MN = +55-0m. Paris PR, = +17m.12s.,
= +43-8m., T, =12h.19m.58s. Edinburgh PR, = +17m.2s., PRs=
9m.10¢., SR; = +29m.58s, . Uccle T. =12h.20m.4s. ‘De Bilt PR«=
+17m.33s. N = +25m.48.,, €= +26m.26s.,, MN = +52-2m., Te=
%‘213.1911.6%2’3. ‘Hamburg T,=12h.21m.24s. Helwan PN = +21m\2s.,

There seems to have been several shocks. One, earlier- tlnn those tabulated,
near Toronto and Ottawa ; see the notes to those stné‘lons. - Pessibly one
later than those tabulated, as shown in the Table by Rio de Janeiro, Mendoza,
and Cipolletti. The double shock indicated at head seems to be a case where
a larger shock follows a smaller, the smaller beingmnzht lt.the near stations,

" Coptinued om next page. '
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: lﬂle oniy arger reaches the distant ones. The records have all been
T. (l) 12h.19m.10s., and those which show the later shock are
preeu
A P. S. A P. S.
e 8. 8. ° 8. 8.
Ithaca 594 + 57 + 51 Moncalieri 864 438 + 7
Coimhra 7349 4+ 52 +108 Uccle 87-1 434 +30
Granada 751 + 94 +148 Strasbourg 880 +39 —
Algiers 79-6 —  + 7 De Bilt 88-3 434 +27
Tortosa 79-8 4+ 52 4 79 Rocca di Papa 884 +44 +25
Barcelona 81-2 +109 + 67 Hamburg 914 +63 +10
Paris 851 + 83 + 41 -
Edinburgh 89 + 371 + 29 Mean +57 453
The r of these residuals is considerable, and the mean values cannot be
very seriousl , 11 ’F of the discordance may be due to the errors
of the Tables near A he general accordance of a.nd S ruggests that
the epicentre is correct and the testimony of La Paz Was| hmgton,
Georgetown, and Ottawa seems sufficient to establish tile earlier shock.
Sept. 13d. 17h. 29m. 10s. Epicentre 16°-2S. 61°-0W. (as at 12h.). )
A Az P. O-C. S. 0o-C. L. M.
B o m. s. 8. m. 8. 8. m. m.
La Paz 70 258 i140 -— 6 2 45 —25 3-2 4-8
Anda.lgala 13-3 201 —_— — 16 2 (+11) — 166
16-7 188 9 8 ? — .o— 147 15-3
Mendoza. 189 200 6 38 +130 8 —22 — 82
Cipolletti 246 193 10 8 S (10 8) +13 -— 230
, cele 871 36 — — e24 8 426 55-8
De Bilt 883 35 — — e 24 20 +25 e 50 8 525
De Bilt eN = +25m.2s., MN = +453-4m. An a has been again assumed
to be 1 . in error, and generally the residu a 5 though not a.lways small,
th ‘those of the shock at 12h. MN = +16-3 We may note thaf

accord
the interval 17h.29m.10s. —12h.19m.10s. =310m. —15 X ‘21m. —5m.

\

Sept. 13d. 18h. 11m. (30s.). Epicentre 44°-0N. 20°-0W. (as on 1918 Jan. 14d.).
A= +676, B=—-246, C = +-695. '
Edinburgh (A =16°0) P=+7m. 30s —L'I Paris (%—l6° 2) eL =+7-5m.
Strasbourg (A = 19 6) L=+10 =21°-7) eL =
+11- ‘5 Helwan (A=42° 6) PE = +l7m.308, = +12m.30s.
Colombo (A =92°2)P=+435m. =

'

Sept. 13d. 21h. 49m. 10s. Epicentre 18°-2N. 68°-2W. (as on 1918 Nov. 12d.).
A= +:353, B=—882, C=+-312.

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

° N m. s 8. m. m.

Vieques E 26 89 0 42 + 1 1-0 1-3
. 26 89 0 41 0 1-2 1-3

Paz ) 347 179 e9 30 +139 21-2 233
Bilt E. 656 39 -~ — — 0 8 355
Helwan 889 58 55 50 ? —
Colombo 1397 54 85 50 L (85 8) —_

Sept. 13d. Reoords gﬁ Oh. (Ba.ta.via,), 1h. (Oolombo), 5h. (Mizusawa (2) ),
h. (San ;L 9h. (Barcelona and La Pag), 10h. {Vienna an
(Colombo, Uccle, De Bilt, Strasbourg, Hamburg.
Paris, . el an, Alglers, and Toronto), 13h. ( elbourne,‘ Quiaca.
Zl-lm-v?ei, Mizusawa, Colombo, Kodaikanal, and Manila), (Toronto,
az, m;l Azores), 16h. (Heiwa.n), 17h. (Apia), 18h. (nean La Quiaca),

Sept. l4d. lh. 43m; 08, Rej tltlon from 15° 28. 61°- (a8 on Sept. 13d. 12h.
M +715‘.). “La P pe az gives P = +41m.52s., &’ +3m.2s., L=+3-3m.,
= m.
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188 .
Sept. 14d. 3h, 40m. 30s. Further repetition from 15°2S. 61° ‘OW. La Paz .
gives P = +1m.45s.
We may com are the intervals between these repetmons with multiples of
21min., 'ollows (adding that to follow on Sept. 16d.).
Even Date Multiple =  Observed 0o-C
d. h. m . h. m. s m,
13 12 19 0 12-19 10 +0-2
13 17 34 15 17 29 10 ~4-8
14 1 37 38 1 43 0 +6-0
14 3 43 44 3 40 30 —2:5
16 11 43 204 11 48 0 +5-0

Sept. 14dL6h 17m. 30s? Repetition from 18°-2N. 68°-2W. (as on 13d. 2lhf
ccle

Paz (A = 7) P = +7m.398,, L =+20-5m., M = +23-
(A =65°-0) e(S) = +l7m.05., el = +25-5m. De Bilt (A =65° 6)
e=+17m.238,, ME=+32-5m., MN = +35-Tm. The interval

6h. 17m. 30s. —13d. 21h. 49m. 10s. =24 X21m. +4-3m.
9

Sept. 14d. B;ecords also at 4h. (Helwan), 6h. (Bidston a.nd Blo Tinto), 8h. (Apia),
9h.56m. (near Edinburgh), 9h.58m. (close to De Bilt and a.;g)aarently
not same as former), 12h. (Dehra Dun), 13h. (Apia, Helwan, and Batavia),
14h. (near De Bilt), 15h. (Helwan), 16h. (Taihoku), 23h. (La, Paz (2) and
Rocca di Papa).

Sept. 15d. 17h. 30m. 558. Epicentre 21°-0N. 106°-5W. (as on 1917 June 29d.).

= —-265, B=—-895, C= +-358; D=-—-959, E=+'284;
G=—'102, H=—-344, K= —-934.

e

A Az P. O-C. S. 0-C. - M.,
° o m. s. 8. m. s. 8. m. m.
Tucson . 119 342 520 98 (520) + 3 64 76
Berkeley 217 324 e510 + 9 —_— _— — —
Chicago 26-2 33 5 50 0 1020 — 6 144 166
Victoria 306 338 15 25 ? 16 24 k] 19-2 19-8
Georgetown 309 48 629 —8 17 2 ? (17-0) —
‘Washington 309 48 631K —6 11 9 - —41 209 176
- Cheltenham (U.S,) 31-0 48 16 36 L — 199 203
Toronto 319 39 — . — 1320 +82 e1l79 216
Ithaca 33-0 44 — — — — 1183 —
Ottawa 351 39 i819 465 — — o184 —
Honolulu 478 280 e19 5 1SR, — — 219 271
La Paz 53-1 132 1939 +12 19 1 +124 304 .334
Edinburgh 799 34 — _ — 431 478
Eskdalemuir 00 34 2233 1S (22 33) +10 401 484
Bidston -8 38 30 17 1SR, — — — 476
Coimbra 5 50 — — 02243 ~— 9 e46:4 497
Oxford 6 39 —_— —_ —— — ~— 486
oW 2 39 —_ —_ — — ~— 491
Rio Tinto 47 52 43 5 L. . — —_ ﬁt ‘1) 53-1
San Fernando 54 53 49 5 L — ~—  (49°1)  53-1
De Bilt 9 35 — — 2335 + 6 e421 517
aris 6-0 9 e1255 + 2 e2§ 19 —11 461 501
Uocle 8-1 7 e1253 — 1 €23 23 . — & e4l-1 501
Hamburg 77 31 — — —_ — e 471 58-8
Strasbo 89-1 38 —_ — — o441 531
Mo 910 40 e18 23 ? 12519 458 445 | —
Roooa.diPapa. . 958 40 e13 2 —486 — — . — 138
Helw: 1149 40 — — 30 5 +116 —_ —_

Adaditional records: Chicago T, =17h.31m.5s. Victoria probably another
. shock. G rgetown 1PV = +6m.32s., SN +17m.48.,, SV = +171h.3%s.
Was n e= +18m.359 (=L%), To=17h.31m.36s Cheltenhun -
+18-9m., MN 9-3m, La Paz T 2 T Shm. 11, mulr
M e Pl mbra SN = + 84m. 378 =Ly eLN-+4 1m

49T “San Fernando MN = +53-1m De Bilt N +5
‘ﬁma l'l‘.-sl'lh.alm.aﬁs. Uodle T,=17h.31m. 188. Ham '~
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Sept. 16d. Records also at Oh. (A%ia. and San Fernando), urich and 'l‘okyo
2) ), 3h. (Honolulu), 4h. (Berkeley, Helwan, and be Bilt), 6h. wa.,
, Helwan, and Zurich), 7h.31m. (near Coimbra and Granada),
52)12111(( laf), 11h. and 13h. (Helwan), 16h. (Denver), 17h. (Ann Arbor),
elwan).

Sept. 16d. 2h. 18m. 37s. Epicgntre 46°-4N. 10°-0E. (as on 1918 April 24d.).
A=+-679, B=+4-120, C=+-724.

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

) ° m. 8. 8. m. s. 8. m.

Chur 0-5 0 5 -3 011 -3 —
Zurich E. 14 e022 +1 i040 +1 08

Strasbourg 2.7 05 +8 el 9 —5 —

Additional records: Zurich ePN and ePV as ePE, iSV = +0m. 428 iMN =
+0-7Tm. Straabourg eV = 4+ 1m.28s

Sept. 16d. 11h. 48m. 0s. ' Repetition from 15°-2S. 61°-0W. (as on Sept. 14d.).
A=+-468, B=—-844, C=—-262.

Uncertain, but the apparent uncertainty is increased by certain errors (such as
that at Andalgala), which appear also on Sept. 13d. 12h.

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

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

La Paz 7-0 258 1145 — 1 — — 30 3-2

Andalgala E. 13-3 201 — — — 156 163

N. 133 201 — — —_ — 150 181

Pilar E. 16-7 188 —_ — — — — 180

Mendoza, 18-9 200 730 18 (8 0) 0 80 129

62-0 340 16 22 +357 20 53 +125 27-0 —

Bldston 84-5 31 47 6 ‘L — — (47-1) 537

Paris 851 37 — —_ —_— — e 510 —

Uecle 87-1 36 —_— — — —_ — 520

%tmsbourg 880 40 — —_ — — — 53-0

e Bilt 883 35 — — e27 0 +185 e51:0 54-1

Helwan E. 995 62 52 0 L — —_ (52 0) —_

N. 995 62 56 0 ‘L — — (56-0) -

Colombo 1407 96 74 0 L — — (74-0) —_
Chicago gives L = +34-0m. and +42-0m. De Bilt MN = +54-Tm.

, Which gives = 4-88., L= +148., M = + 4m, ), 15h.56m.0s.

ose to Osaka, which uives PS = 4188, L =+37s. M=+485.), 16h.

(Simla), 18h.33m.18s. (clowe to Osaka, which gives PS = = +4188., L = +37s.,
= +538.), 19h. (S Femando), 21h. (Manila), 23h. (near Lick).

Sept. 17d. Records at 9h. (Helwan and Manila), 12h.30m. (close to Mizusawa),
13h.12m. (close to Mizusawa), 18h. (San Fernando).

Sept. 18d. Rwords at 5h. (Helwa,n), Th. (Helwan), 11h. (Helwan) 12h. (Algiers
d Lemberg), 14h. (Honolulu), 16h. (Helwan), 19h. (close to Lick (2) ),
20h. (Taihoku and Zi-ka-wei), 21h. (Helwan and San Fermmdo) For
notéeaon Helwan records see introductjon to this number of the Summary,
P

Sept. 19&. 3h. 13m. 40s. Epicentre 69°-2N. 151°- 0W (as on 1919 Auc. 314.).
= —448, B = —-248, C'=+ -859.

Very unoertaln It appears to be impossible to reconcile the reoords u they
stand The present solution assumed that I.a Pag is about 5m. in ervor.

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

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

iotoria 19-4 111 — —_ —_— —_— -—  26-5
rkeley 28-2 126 —_— —  e1l 30 +17 — —

n 380 1117 .13 50 . I8 (13 50) - +12 15-3 16-3
‘Chicago 2.0 85 8-39 +28 14 25 —10 196 —_
'oronto 4.8 171 . — — (15 2) ~10 177 . —
ttawa 454 18 Ve 01§ 200 e 26-8 —
a Paz 100 6 10 e10 43 —210 e20 33 —323 . 335 360

Toronto gives S as an L.
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Sept. 19d. Records also at Oh. (Helwan), 2h. (Hambhurg), 4h. 1Qllelwn.u, Mel-
bourne, Riverview, Adelaide, and La Paz), 5h. (close to Racca di Papa,
De Bilt, and Moncalleﬂ), 5‘1 43m. (Helwan, Bidston, and Uccle), 6h.
Strasboum and Paris), 8h. (La Paz, Helwan, Uccle, and De Bilt), 9h.
%\&anila), 11h. (La Paz), 12h.40m. (Vienna, Helwan, Hamburg, Bi ston,
Bilt, and Uccle), 13h. (Uccle, Strasbourg, Eskdalemuir, and Kew)
(Melboume and Riverview), 16h. (Heiwan), 17h. (Tortosa and
Ba.rcelona) 19h. (San Fernando), 20h. (Apia), 21h. (Taihoku), 22h.
(Taihoku), 23h. (Tokyo).

Sept. 20d. 8h. 52m. 48s. Epicentre 44°-5N. 11°:5E. (as on 1918 Mar. 114d.).
A =+-699, B=+-142, C=+'701. '

A P. 0-—-C. S. 0 —C. L. M.

B m. 8. 8. m. s. 8. m. m, B
Florence 0-7 o 0 -11 — — —  (0-2)
Moncalieri 2-7 0 43 + 1 116 + 2 —_ —
Roocca di Papa 2:8 .e0 37 -7 — — — 13
Zurich 35 e1 0 +5 i2 3 +26 — —
Vienna 5-0 el 54  +37 —_ — i2-8 34

Florence records P at 8h.51m.48s. and M at 51m. 583.. earlier than the adopted
T,; these ha.ve been increased by 1m. for entry in the table. But even then
they seem early. Zurich gives ePN = +0m.54s., eP = +0m.56s.,
i= +11n 14s., iSN +2m.5s.

Sept. 20d. cords also at (San Fernando), 4h. (Sydney), 10h. (Helwan),
lh (Apia), 14h. (Colombo), 15h. (Manila).

Sept. 21d. Records at Oh. (San Fernando), 4h. (Manila, Batavia, and Zi-ka.~wei),
6h. (La Paz), 10h. (De Bilt and Paris), 11h. (Strasbouri inburgh,
Uccle, and De Bilt), 12h. (Helwan), 14h. (La_Paz), (Colombo),
ggg Eﬁp g)and Riverview), 21h. (Batavia and Helwan), 22h. (Manila),
P

- Sept. 22d. Records at 1h. (Ma.nila,), 5h. (Manila, Helwan, La Paz, and near .
Taihoku), 6h. (Manila and Zi-ka-wei), 7h. (San Fernando), 9h. (near
Mizusawa), 11h. (Toronto, Victo and Apia), 12h. (Manila), 14h.
(Apia), 18h. (near Tokyo), 22h. and ésh (Manila).

Sept. 23d. 20h. 40m. 35s. Epicentre 48°- OS 113°-3W.

A=-—-262, B=—-608 C=—-750 D=—-918, E=+-396;
G=+-207, H= +689 K = —-661.

A Az P. O —C. 8. 0-C L. M.
° ° m. 8. . m. 8. 8. m. m.
Cipolletti 335 91 12 31 ?S (12 31) -1 15-5 180
Mendoza 369 84 9 13 - _— — 138
La Paz : 487 68 8 58 0 16 2 0 237 248
Melbourne 69-3 236 — — —e — 344 379
B 1376 58 68 1 1L —_ —  (868-0) 1736
Uccle 140-9 63 — —_ —_ — ©704 —_—
De Bilt 141-8 61 — — — — ef714 746
Helwan 147-3 112 74 25 [N - (74:4) —_ °

Additional records : De Bilt gives MN = +74-1m. : Helwan PN = +75m.258.

Sept. 23d Records a.lso at Oh. (Helwan), lh. (Ls Pu), Qh. (Helwm) 3h. (Helwan -
San Fern ; 3h., mn ), 15h.
('l‘ok'yo), 19h. (Taihoku) 20h ( 21h. (La. Pu)

\

Sept. 24d Records at 2h. (Helwan), 4h. (San Fernando), 5h. (La Pag), 7h.
10h. (Colombo), 11h. (Taihoku), 13h. (near Algiers), 14h. (La
)[ i5h (Melbourne and near Lick), 18h. (La Paz), 19h (Lick and

Sept. 25d. Records at 1h. (Alglers), 3h. (San _Fernando), a Paz), 10h.
v (Helwan), 15h. (nea,r('l‘ortosl), 16h. ((La Paz (2), iwa.n. M dI
and neu Vieques), h. (Coimbra, Port-au-] oe, Pu ”ﬁ
h Ameries, b

from 80!
%éh:‘ reeordn do).not glve a dtolZermhatlon), .20h. (Roooa di Papa), 22h.
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Sept. 2d. 6h. 25m: 34s. Epicentre 22°:5N. 116°-5E.
’ . A=-—:412, B=+-827, C=+-383. "

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

. ° o m. 8. 8. m. s. 8. m. m.
Hok 30 71 02 —24 — — 09 —
Talh 54 57 125 +2 — — 20 22
M 90 151« — — e4 4 +1 = =
Zik-wei 98 26 — — e420 —3 — —

Sept. %d. 7Th, 20m. (30s.). An anticipation of the shock at 9h. from Epicentre
17°:3N. 120°:5E.%. Osaka gives P = +5m.158, ME = +14:6m.,
MN ="+15-5m., Tokyo gives P = +7m.54s,, S = +9m.27s. (one or
other of which may be S), and L = +10-8m. Mizusawa PE = +
8m.30s., PN = +9m.0s, (?S). Helwan P = +30m.30s. (?SR,).

1919, Sept. 26d. Sh. 6m. 50s. Epicentre 17°3N. 120°5E.
(as on 1919 June 24d.). .

=—+485, B=+4-823, C=+-297; D=+-862, E=+508;
G = —'151, H=+-256, K = ~-955.

A Az . P. O-C. S. 0 -C. L. M.
o o m. s. 8. m. s. 8. -~ m. m.
Manila 2-8 170 e 0 44 0 —_ _— —_ —_
Hokoto 6:3 352 012 ? — — — —_
Taioku 7-8 7 157 —1 4 52 +81 8-8, 9-5 .
Zi-ka-wei 14-0 3 e320 — 6 e6 10 + 2 — 11-3
Kobe 21-8 34 459 — 4 —_ —_ 87 95
Osaka 2149 35 456 — 8 — —_ 91 116
Tokyo 25-1 39 536 — 3 8 44 —-81 10-7 -—
Bativia 27-1 211 546 —13 — —_ — 11-8
Minsawa  E 283 36 5.56 —15 10 41 —23 — —
. 283 36 562 —19 10 38 —26 —-— —_
Caloutta 30-7 286 610 —25 —_ - — —_
Qotomari 347 27 6 46 25 — — e —
Colombo 410 261 10 10 ? - — — 134 139
Simls 41-6 298 13 52 (] (13 52) 37 — 263
Kodaikanal 42-8 268 8 34 +17 — — 234 260
Riverview 58-9 150 — — e 18 16 + 6 — 305
Honolulu 76-1 73 21 58 . S (21 58) +20 317 492
elwan 80-8 29 20 10 ? —_ —_— —_— —_
Budapest, 848 3 i12 53 + — —_ — —
fenna 862 320 1244 -—10 23 17 —-15 402 552
Hamburg 877 327 11250 —13 e 23 22 —27 e452 572
Pols 891 3 16 ? — — 491 532
Pompeii 90-3 313 13 3 —15 23 40 -37 — —
De Bilt 91-0 326 — — 23 44 —40 e 452 518
Roces di Papa 912 315 13 8 —16 e24 4 —22 e55-2 620
trashourg 91-3 322 3 —-20 — e47-2 516
Florence 913 3 23 39 28 (23 39) —48 432 502
ocle 92-1 325 ¢13 10 -—18 2 4 —152 e 46-2 51-2
oncalieri 93-0 319 13 14 —18 23 44 —61 38-0? 554
Eskdalemuir 93-3 33 24 2 1?8 (24 2 —46 482 544
Kew 94-1 329 2 — —  57-2
Paris 94-2 325 i17 10 PR, — 502 622
Bidston 94-4 330 24 47 28 (24 47) -13 — 54-6
Oxford 94-6 328 _ —_— —_— — 579
Alﬁrs : 1001 314 © — —_ - — 592 627
Colmbra 105-5 322 e 25 48 1S (25 48) —59 544 —
Rio Tinto 105-9 3%9 —_ — 26 10 —41 . —  64-2
m?mdo 1064 320 58 10 L' — 61-2 642
. ©115-3 23 .10 36 PR, 29 6 ? e43-2 —_—
Ottawa 1157 -~ 13119 80 PR, = — — €59-2 —_—
Tornto 116-7 16 21 34 ? —_ — 303 _
‘Washington 1213 16 20 20 ?PR, - -_ —_ -
Geqgetown 1213 . 16 19 51 PR,  — —_ — —_
LaPu 17146 86 2019 [+ 311290 41 ¢ - =
assigns epicentre adopted. Zi-ka-wei gives MN = +18:8m., T, =
_ Shtm.40s, eEobe MN = {8-9m. Osaka MN = +10-3m. Batavia
* MN=+10-9m. Calcutta PN = +6m.16s. Riverview MN = +25-9m.
Viems PR, = +16m.8s. ¢ Hamburg . MN = +49-6m., T,=9h.7m.6s.
Do Bilt eLN =+44-9m., MN=+51-5m.  Uoole' MN = 4351-0m
Moucalieri = +538., T,=9h.7m.31s Bidston S = +32m.34s,

8l iis,, L = £.65- 910, MN =181 Jon " Botn imeneraando (Milne) =

. 5., L= -gm., =+67:7Tm. of = -Tm.

Chltgo "L = o 3 " Ottona, T 4+ oo gy instfuments MN ~ +67-Tm.
have been diminished by 1h., eN = +20m.29s.
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1919. Sept. 26d. 19h. 39m. 20s. Epicentre 6°-3N. 123°-2E.
. . (as given by Manila and De Bilt). .

A=—-544, B=+-832, C=+-110; D=+-837, E= +548;
G =—-060, H=+4-092, K=—"994.

The epicentre of 1917 Nov. 16d.22h., viz., 6°-0N. 125°-0E., was first tried, and the
residuals indicated a change to 7°-2N. 124°-0K., i.e., in the direction of the
Mantila epicentre in both co-ordinates, though not by the appropriate amounts.
The Manila agicentre was therefore adopted. The La Paz and Coimbra
records 8 that the focus is higher than normal, but on trial the stations
near the epicentre did not support this hypothesis.

A Az P. O-C. S. 0 -—-C. L M.
° ° m. 8. 8. m. s. 8. m. m.
Manila 86 346 e2 40 +30 — —_ — —_—
Taihoku 18-8 355 440 +13 8 8 +10 106 —_
Batavia 206 233 ib +18 9 11 +35 e13-3 228
Zi-ka-wei 250 356 e4 34 ~64 e9 58 -5 — 160
Kobe 305 21 6 47 +14 — — 141 167
Osaka 306 21 6 —33 1113 -—-31 156 196
Mizusawa L. 365 25 715 —11 12 46 31 —_ —_
. 36-5 25 719 -— 12 52 —25 —_ —
Calcutta 37-3 300 7 46 +14 — — — —
Perth 389 189 — — 13 15 —36 198 —
Colombo 43-0 273 834 +16 10 34 PR, 144 317
Adelaide 43-8 161 834 +10 15 4 + 5 213 290
Kodaikanal 45-5 278 10 22 +105 — — 151 351
Riverview 481 148 e85 — 1 el5 58 + 3 e231 298
Sydney 48-1 148 858 + 3 1558 + 3 231 304
Melbourne 48-5 157 858 + 1 16 10 +10 217 220
Simla 497 309 16 22 S (16 22) + 7 — 328
Bombay 50-1 290 923 +1 — — — —
Apia 676 107 el1ll 28 +26 e 20 40 +43 387 —
Honolulu 773 70 12 40 437 —_ — 368 521
Helwan 884 300 13 40 433 — - — 684
Budapest 947 320 e12 23 -7 — — — —_
Vienna 96-3 321 17 21 PR, — — 357 587
Hamburg 98-2 326 18 PR, — — e 447 557
Victoria 100-4 38 — — (25 30) —30 255 344
Rocca di Papa 1008 314 e14 15 -+ 1 — — e525 627
Florence 101-2 317 —_— — 2210 ¢ —  36-7
Strasbourg 1015 321 — — e 25 40 —30 e 507 634
De Bilt 101-6 325 — — e 24 57 —74 507 617 -
Uccle 1026 325 —_— — 33 5 ISR, 46-7 668
Paris 1045 323 e14 31 — 1 e2510 —88 517 &§7-7
Kew 104-8 328 43 40 L — —  (43°7) 697
Berkeley 104-9 48 — — e 38 40 ? — —
rd 105-2 328 — — — — e52:2 607
Lick 105-6 48 — —— — — e 487 —
Algiers 1095 3 —_ — — — e31-7 817
Moncalieri 103-0 318 13 48 —37 —87 380 709
Capetown 105-7 23 (25 4) —105 —_— -
Coimbra 1159 320 18 56 [+15] 29 53 +96 e 436 —
San Fernando 116-2 315 — 33 40 ? 737 797
Chicgﬂ)gw 1243 27 21 PR, 30 50 ? 86-7 —
Wasl] n 1310 . 19 e 21 30 ‘PR, — — — —
La Paz 165-0 134 20 30 [+18] 35 33 ? 772 841

Eskdalemuir (A =114°2) glves simply 204.20m. to 21h.50m.- Ottawa
(A =125-°6) gives eL =20h.36m. to 42m., L =20h.47m. to 55m., L =21h.0m.
to 5m., L =21h.7Tm. to 16m., L =21h.20m. to 25m. Toronto (A =126°-0)
ilvegohlb2 ;21&01&1.125., 21h.7m.48s., eL =21h.10m.0s., M =20h.11m.24s.,

=20h.25m.36s. .

Additional records : Batavia MP = 4-7m.37s., S —iP =3m.42s. (from which S
above has been inferred), MS = +9m.11s., T,=19h.39m.19s. Zi-ka-wei
MN = +16-4m. Perth PR = +10m.118., SR = +16m.34s. . Adelaide
PR = +10m.16s8., SR = +18m.4s. Riverview SR, = +19m.41s.,, MN =
+30-2m., MZ = +31:7Tm., T, =19h.39m.14s. Melbourne SR, = +19m.22s.
Agia gives e, (taken as i’) e, (taken as S), and e; = +32m.40s, Helwan
PN = +1Tm.16s., MN = +65-6m. Uocle PR, = +24m.528. =St MN =
+58-9m. De Bilt e(SR,) = +33m.38., eLN = +48:7m., MN = +53-0m.
Moncalieri MN = +62-1m., T, =10h.39m.54s. ‘San Fernando MN = +84-7Tm.,
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The following aplt)e&r to be repetitions from the same epicentre. - The intervals
from the first shock are 1h.58-Tm.,=3X2Im.-7-3m. and 3h.9:0m.=
9X 21-0m. exactly. i .

Sept. 26d. 21h. 38m. 0s. Epicentre 6°-3N. 123°:2E. (as at 19h.).

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

Manila 86 346 e3 36 S (e3 36) —17 — —
Taihoku 188 355 8 2 IS @8 2) + 4 — —
Batavia 206 233 e5 1 +13 9 5 +29 e 120 —
Zi-ka-wei 250 356 e5 40 + 2 el0 -1 — —
Osaka, 306 21 637 + 3 — = — 116
Colombo 43-0 273 — — 14 0 —48 — 320
Kodaikan 45-5 278 17 54 ISR, — —_— — —
Rivervie 48-1 148 — — el5 54 — 1 e26-3 387
Strashourg 1015 321 e —_ — — 640 —
De Bilt 1016 325 — — — — €550 643
Uccle 1026 325 _— —_ — _— — 590

Moncalieri 112-6 318 — — 31 26 ? 65-2 -,
Additional records: Batavia irives To =21h.37m.558. Zi-ka-wei ves
s =21h.38m,10s. Osaka MN = +16-9m. Kodaikanal gives also P =
+29m.12s.(1L). Riverview eSR; = +19m.31s.,, MN = +43-2m. Stras-

bourg +57m.0s. De Bilt eLN = +53-0m., MN = +58-1m.
Sept. 26d. 22h. 48m. 20s. Further repetition from 6°-3N. 123°-2E.

. A Az P. O-C. . 0 -C. L. M.
) ° o m. 8. 8. m. s. m. m.
Manila 86 346 e2 52 442 — — — —
Taihoku 18-8 355 759 18 (7589 +1 — —
Batavia 206 233 e4 58 +10 8 54 +18 e 137 —_
Zi-ka-wei 250 356 e531 — 7 e9 54 -9 — —
saka 306 21 558 -3 — — — 174
Riverview 48-1 148 —_ — e15 44 -11 — 365
Pompeii 99-8 312 55 37 L —_— —_ §55~6) —
Rocca di Papa 100-8 314 e 55 3 L - — (551) 569
Strasbourg 101-5 321 58 40 ?L — — (58'7) —
De Bilt 101-6 325 —_ —_ — — 55T 655
Uccle 102-6 325 — — — — e577 —
Moncalieri 112-6 318 — — — — e 649 —
Additional records : Batavia gives T, =22h.48m.23s. Osaka MN = +16-9m.
Riverview eSR, = +19m.16s,, MN = +34-5m. Zi-ka-wel T, =22h.48m.20s
The records at Pompeii and Rocca to a local shock.

di Papa may belong
De Bilt eLN = +53-7Tm., MN = +58-2m.

Sept. 26d. Additional record at 1h. (Bidston), 8h. (Riverview), 10h. and 11h.
(Manila).

Sept. 274, 3h. 33m. 50s. Epicentre 7°-0N‘ 82°-5W.

A=+-130, B=—-984, C=+-122; D=-—-981, E=—"131;
G=+-016, H=—'121, K= —'992.

A Az P. O-C. S. 0 -C. L. M.
° ° m. 8. 8. m. 8. 8. m. m.
Balboa Hts. E. 35 55 130 435 —_ —_ 2-8 3-1
oo N. 35 55 134 +39 — —_— 2-8 31
Le Paz 27-4 149 6 5 +3 1045 -3 142 170
Washington 323 8 e6 5 —46 — — — —
Georgetown 323 8 _— - —_— — ©18:2 —_
Chlcaxg 32'1 353 727  +13 11 50 —67 e16:2 —
Ann Arbor 35:3 359 — — — —  26-2 —
. Toronto 36-7 4 i17 28 L — — 190 239
Otta 3-8 7 8 6 +22 el13 58 + 9 e21-2 —
Honolulu 741 291 — — — — 362 415
Uecle 826 40 e 23 18 (23 22) +29 e40-2 [ —
De Bilt 83-0 40 e 23 52 8 (23 52) +55 e41-2 449
1068 56 351 SR, et —_ — —_
Additional reeords: La Paz gives T,=3h.34m.2s. Georgetown gives
. eLE? = +14m.518. =SR,?!. 'hicago gives T,=3h.34m.30s. Toronto
el at Ottawa PR, = +9m.4€6., LE =

gives ano { +20-0m. ves
+36-3m., L'= 446-2m., T, =3h.34m.32s. e Bilt eLN = +39-2m,
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Sept. 27d. Reoords a,lso at Oh. (Me,nﬂa.), 1h. (Helwan), 5h. (Rocea di Papa),
6h. (Batavia and Manila), 7h. (Helwan), 8h. (Paris), 9h. (Helwan
10h.56m.20s. (Batavia = +3m.23s., S 6m.5s M=+73
Manila P = +6m.0s., Talhoku Chlc&go P = +17m 10s., +25m.38s ),
11h.30m.? (Cheltenha.n, Washington, rgetown, a.nd It ca), 12h.
(Rocca di Papa), 18h. (La Paz), 16h. (Moncalieri), 22h (Apia), 2311
(Apia and Kodaikanal).

Sept. 28d. Records at Oh. (Ta.ihoku (2)), 1h.39m. (close to Taihoku), 4h.39m.
" (close to Mizusawa, recorded also at Tokyo), 7h.33m. (close to Mizusawa,
recorded also at Osaka), 8h. (San Fernando), 11h. (Manila), 17h. (near

Tokyo), 19h.18m. (close to Taihoku), 19h. (San Fernando).

Sept. 29d. 13h. 41m. 20s. Epicentre 25°-0N. 123°-0E. (as on 1918 Mar. 27d.).

A=—:494, B=+-760, C=+-423; D=+-839, E=+-545;
G = —-230, H= 1354, K= —-906.
A Az P. O-C. S. 0—-C. L. M.
o m. s. 8. m. 8. 8. m. , m
Taihoku 1 3 274 017 -3 — — 0-4 08
Hokoto 3-5 245 025 —30 — — 1-0 —
Zi-ka-wei 63 348 e1 21T — 9 289 + 17 — 4-3
anila 10-6 191 238 —5 — — — —
Osaka 14-5 45 6 10 IS (6 10) -—10 100 130
Tokyo 1749 50 3 34 —42 10 23 L 13-8 —_—
Additional records : Zi-ka-wei ves MN = +3-Tm. Osaka gives MN = f
12-4 A =20°-8) gives EN +18m.40s., E = +19m.168. ;

Mizusaw
both records proba.bly belong to some other shock.

Sept. 29d. Records also at 4h. (Athens (2)), 12h. (Helwa.n, Vienna, Apia, and
Honolulu), 13h. (Manila., Apia, Hono. ulu, and Paris), 14h. (Bidston, De
Bilt, and Uccle), 18h. (Taihoku and Zi-ka-wei), 19h. (Mizusawa and
Tokyo), 21h. (Ootomari), 22h. (San Fernando). .

Sept. 30d. 7Th. 37m. 8s. Epicentre 28°-0N. 112°-5W.
A=—-338, B=—816, C=+-469; D=—924, E=+-383;
G =-—'180, H=— 434, K = —-883, .

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

° ° m. 8. 8. m. s. 8. m. m,

Tucson 45 19 120 +10 —_ —_ 2:0 2-8
Lick 12-1 323 e3 56  +56 — _— — —
Berkeley 129 323 e 3 3 -9 — — — 57
cago 245 49 521 —6 950 —4 127 —
Toronto 30-8 51 8 44 +128 ~ — — 107 122
Honolulu 417 271 — — — — 194 224
Additional records : Berkeley MN = +6-6m. Toronto L = +16-4m., which

may belong to following shock.

Sept. 30d. 7h. 52m. 32s. Epicentre 38°-0N. 82°5W.
. A=+-103, B=—781, C=+616.

A Az, P. O-C. 8 . 0~-C. L. M.
° ° m. 8. 8. m. 8. 8. m. m.
ashington 43 176 —_ — e1:58 0 31 —
Cheltenham E 44 78 114 + g — — 51 66
N. 44 78 110 + @2 8 + % 21 2-2
Ithaca 63 43 e243 +67 e3 20 +28 — ~—
Northfield 9-6 49 —_ — e4 28 +16 — —
Point Loma 28-7 268 7 28 PR, — — — —
Thél’x [ cent tl;g. is 2!° trom the last, and an L wave would just.about reach it in
o .

. sy Btln s Bt m%':z,% m:n” B
» O 0 'y
Riverview 1%;,1.). 1787 Ctetwan and oole), 100.8¢m. ¢
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. TABLE. .
AE| 2| .8 | L] AN I AR 2| S| %T

| 98| 13|51 | 553 | 991 | 438 | 101 | 855 | 1565 | 710
3| 55| 24|52 | 560 1004 | 444 | 102 | 860 | 1575 | 715
41| 83, 36|53| 566|106 | 450 | 103 | 865 | 1584 | 719
62 110| 48|54 | 5783|1029 | 456 | 104 | 870 | 1593 | 723
. | 579 | 1041 | 462 | 105 | 874 | 1602 | 728
9| 164 | 72|56 | 586 | 1054 | 468 | 106 | 879 | 1612 733
106 | 190 | 84|57 | 592 | 1066 | 474 | 107 | 884 | 1621 | 737
191 217| 96|58 | 599 |1079 | 480 | 108 | 888 | 1630 | 742 |
136 | 243 | 107 |59 | 605 | 1091 | 486 | 109 | 893 | 1639 | 746
10| 10| 269 119)60 | 612 | 1103 | 491 ] 110 | 897 | 1648 | 751
11| 164 | 204 | 13061 | 619 | 1116 | 497 | 111 | 902 | 1657 | 755
12| 179 819 14062 | 625 | 1128 | 503 | 112 | 907 | 1666 | 759
13| 19| 344 | 151 |63 | 632 | 1141 | 509 | 113 | 911 | 1674 | 763
14| 206 | 368| 162 |64 | 638 | 1153 | 515| 114 | 916 | 1682 | 766
15| 219 | 392 | 17365 | 645 | 1165 | 520 ] 115| 920 | 1690 | 770
16 | 23| 415| 183 |66 | 651 | 1177 | 526 | 116 | 925 | 1698 | 773
17| 245 | 438 | 193 |67 | 658 | 1190 | 532 | 117 929 | 1706 | 777
18 | 257) 460 | 203 |68 | 664 | 1202 | 538 | 118 | 934 | 1714 | 780
19 | 269 | 482 | 213 |69 | 671 | 1214 | 543 | 119 | 938 | 1722 | 784
= |20 28| 508 | 22270 | 677 | 1226 | 549| 120 | 942 | 1729 | 1787
21| 23| 524 | 231|171 | 683 1238 | 555 | 121 | 947 | 1737 | 1790
22| 305 | 545 | 24072 | 690 | 1250 | 560 | 122 | 952 | 1744 | 792
23| 317 | 565| 248|173 | 696 [ 1262 | 566 | 123 | 957 | 1752 | 795
24| 38| 584 | 256 |74 | 702 | 1274 | 572 | 124| 961 | 1759 | 798
25| 338 | 603 | 26575 | 709 | 1286 | 577 | 125 | 966 | 1766 | 800
26| 38| 622 | 27476 | 715 | 1297 | 582 | 126 | 970 | 1773 | 803
27| 368 | 641 | 28377 | 721 |1309 | 588 | 127 | 974 | 1780 | 806
28 | 368 | 659 | 291 )78 | 797 |1320 | 593 | 128 | ‘978 | 1787 | 809
29| 38| 677 | 299 |79 | 733 | 1332 | 599 | 129 | 983 | 1794 | 811
80 | 388 694 306 |80 | 7391343 | 604 | 130 | 988 | 1801 | 813
81| 3| 711| 31381 | 745|1355 | 610| 131 | -992 | 1807 | 815
32| 407| 728 | 32182 | 750 | 1366 | 616 | 132 | 996 | 1814 | 818
88| 4186| 744 | 32883 | 7561377 | 621 | 133 | 1001 | 1821 | 820
8¢ | 45| 760 | 335 |84 | 7621388 | 626 | 134 | 1005 | 1827 | 822
85| 483| 775| 342185 | 768 | 1399 | 631 | 135 | 1009 | 1833 | 824
36| 442 | 790 | 348 |86 | 7713|1410 | 637 | 136 | 1014 | 1840 | 826
87| 450 | 804 | 354 |87 | 719 | 1421 | 642 | 137 | 1018 | 1846 | 828
38| 458 | 818 | 360 |88 | 1785|1432 | 647 | 138 | 1023 | 1852 | 829
39| 466 | 832 | 366 |89 | 790 | 1443 |. 653 | 139 | 1027 | 1858 | 831
40| 475 | 847 | 37290 | 796 | 1454 | 658 | 140 | 1031 | 1864 | 833
g |41 | 4881 861 | 378491 | 801 | 1464 | 668 | 141 | 1085 | 1869 | 834
Fxtq48 | 491 875 384]92 | 8071475 | 668 | 142 | 1039 | 1875 | 836
43 | 498 | 888 390°) 93 | 812 | 1485 | 678 | 143 | 1043 | 1881 | 838
J44| 506| 902 | 396 |94 | 818 | 1496 | 678 | 144 | 1047 | 1886 | 839
45| 518| 915 | 402 |95 | 823|1506 | 683 | 145 | 1051 | 1892 | 841
46| 520 | 928 | 408 | 96 | 829 | 1516 | 687 | 146 | 1055 | 1897 | 842
47| 57| 941 | 414 |97 | 834 | 1526 | 692 | 147 | 1059 | 1902 | 843
48| 634 | 954 | 420 |98 | 840 | 1538 | 696 | 148 | 1063 | 1907 | 844
49| 540 | 966 | 426 199 | 845 | 1546-| 701| 149 | 1067 | 1912 | 845
80| 547 979 | 432 |100| 851 | 1556 | 705 | 150 | 1071 | 1917 | 846
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