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@he International
 Geismologival Zummary for
1921 @October, MWovember, December,

FORMERLY THE BULLETIN OF THE
BRITISH ASSOCIATION SEISMOLOGY COMMITTEE.

The present number of the Summary deals with 65
epicentres, 18 of which are new and 47 repetitions from old
epicentres. Corresponding figures are :

New Old Ratio

1913-1920 March 597 550 1-09
1920 Apr.—Dec. 85 139 0-61
1921 Jan.—Mar. 31 30 1-08
Apr.—June 29 36 0-81
July—Sept. 26 36 0-72
Oct.—Dec. 18 47 0:38

All 104 149 070

The ratio of New Epicentres to Old is not perhaps decreasing
so rapidly as might be expected.

The work of collation is still subject to delays from the tardy
receipt of information.

Those observers who have not already communicated their
readings for 1922 and 1923 are urgently requested to send them
without delay to the University Observatory, Oxford.

" There are three cases of suggested abnormal focal depth, viz.:

Oct. 10d. 2h. 5°-0S. 185°:0E. Depth 0-060
Nov. 15d. 20h. 36°-5N. - 70°-5E. Depth 0-030
Dec. 18d. 15h. 2°-58.  71°:0W. Depth 0-080

Attention may be called to the last case, where the possibili-
ties are fully explored in an appended note. For a reason which
is not yet ready for publication, it was actually desired to move
the Epicentre to the Pacific Ocean, but this was found impossible,
and incidentally other changes were tried and found unsatis-
factory. The solution with the very deep focus 0-080 is, on the
other hand, satisfactory in most ways, though there is a curious
divergence of 20 sec. between stations within 45° of the Epicentre
and those without in the specification of T,.
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In Fascicule No. 2 of Série A of the International Section of
Seismology (Travaux Scient.) which has recently been circulated,
Professor Rothé has given a discussion of the Strasbourg readings
for 1920 in the light of the residuals found in the corresponding
numbers of the Summary. These remarks are under considera-
tion, but have not yet been fully dealt with, and comments must
be deferred. Meanwhile, the attention of other observatories is
invited to the possibility of advancing our imperfect knowledge
by such revision of their readings, which has already been urged
in individual cases.

A paper has been sent to the R.A.S. for publication in the
Geophysical Supplement, discussing the 4-year period in frequency
of earthquakes. It appears that the circuit of longitude may be
divided into twelve lunes, in which the frequency is similar.
These lunes are only approximately of 80° each, and the exact
arrangement is shown in the “ Cage” printed on p. 185 for con-
venience of reference. The numbers of earthquakes in the four
years concluding with the present in the 12 vertical columns of
the ““ Cage > of lunes are as follows :—

A B C DEVF G H I J K L

. 1918 28 12 -7 11 21 30 31 33 39 37 52 49
1919 23 29 16 11 20 36 23 22 30 34 34 32

1920 15 11 11 24 51 32 21 28 24 26 32 26

1921 26 16 16 11 20 25 17 16 33 17 30 31

Sum. 92 68 50 57 112 123 92 99 126 114 148 138

It will be seen that the * Cage ” itself represents a marked
inequality of distribution, lune K having nearly 8 times the
number of lune C during the 4 years. But the 4-year periodicity
is superposed on this longitude inequality. In lune E the maxi-
mum is 1In 1920 ; in lune K it is in 1918. A fuller discussion will
be given later.

H. H. TURNER.
University Observatory, Oxford.
1925, October 1.
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1921 OCTOBER, NOVEMBER, & DECEMBER.

Oct. 1d. 21h. 2m. 10s. Epicentre 1°-8N. 86°-:0W. (as on 1914 Nov. 18d.).

A=+-070, B=—-997, C=+'031; D=--998, E=—-070;
G =+-002, H=—-031, K=—1-000.

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

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

Tacubaya E. 219 325 525 +21 10 18 +75 120 —
La Paz 254 137 i5 42 0 i1010 —1 128 166
‘Washington 38 —_ — e 16 50 ? e21-8 —
Toronto 42-3 — _ — — 205 _—
Ottawa 445 10 — — — —  22-8 —
Eskdalemuir 844 35 -— — e23 19 + 7 39-2 —_
Edinburgh 84-5 34 — — 28 50 SR, — —_
Stonyhurst 84-7 36 e 23 50 7S (e 23 50) +34 —_ —
Oxford 853 39 — — — — —  43-1
Uccle 88-8 40 — — e 23 50 —11 e 418 44-8
De Bilt E 89-0 39 — — e23 50 —13 e41-8 455
N 890 39 — -— — - e40-8 474

Additional readings: Tacubaya gives also LN =
+15-9m., s =21h.2m.158. - Toron =
Ottawa eLE = +17-8m. Helwan (A =112°-5

g

11-9m.
+23-3m. and +27-0m.
Az. =56°) gives 21h.0m.

Oct. 1d. Readings also at 1h. (Batavia), 2h. (La Paz), 4h. (near Batavia), 10h.
(Manila, La Paz (2), and Batavia), 11h. (Helwan), 16h. (Paris, De Bilt,
Uccle, and Helwan), 17h. (Toronto), 18h. (Batavia), 22h. (near Tacubaya)

Oct. 2d. 14h. 58m. 0s. Epicentre 35°-0N. 139°-5E. (as on 1920 May 22d.).
A=—-623, B=+532, C=+574.

A Az P. 0-C S. 0-C. L. M.
o o m. 8. 8 m. 8 8. m. m.
Tokyo 07 16 i019 + 8 —_ — 0-5 05
Osaka 3:4 266 15 12 — — 21 2-9
Mizusawa 43 17 15 —2 144 —14 — —

No additional readings.

Oct. 2d. 18h. 25m. 8s. Epicentre 55°-0N. 38°-0K.

A=+-452, B=+-353, C=+819; D=+:616, E=—'788;
G =+646, H=+504, K =—-5T4.

Very reugh.
A Az. P. 0-+C. S. 0-C. M.
° ° m. 8. 8. m. 8. 8. m
Vienna 149 252 i4 43 +65 —_ —_ 59
Strasbourg 196 264 .e4 43 + 7 _— —_— —_
Uccle 20-5 271 e4 43 - 4 — —_ —
Rocea di Papa 211 242 id 54 0 e8 46 0 —

Helwan ( A =25°:6) gives PN =18h.25m.
) Oct. 2d. Readings also at 3h. (near Tacubaya), 14h. (La Paz), 18h. (Batavia).

Oct. 3d: Readings at Oh. (near Mizusawa), 3h. (Rocca di Papa), 5h. (La Paz),
6h. (San Fernando), 7h. (near Colima), 10h. (Christchurch and Welling-
ton), 12h. (Rocca di Papa and Belgrade), 17h. (near Sarajevo), 22h.
(La Paz and near Mizusawa), 23h. (near Batavia).
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Oct. 4d. 5h. 23m. 0s. Epicentre 34°-5N. 25°-0E. (as on 1920 Nov. 21d.).

A=+-747, B= 1348, C= +-566; D=+-423, E=—906;
G=+-513, H=+-239, K= —-824.

Very rough determination.

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

Athens 36 344 e055 — 1 1 46 + 7 1-9 2
Helwan 7-1 129 2 0 +12 —_ —  (6-0) —
Belgrade N. 10-9 343 el 23 —80 — — T4 8-4
Rocca di Papa E. 12-1 310 e3 0 0 5 6 —15 e 80 —_
N. 121 310 e3 12 +12 5 30 + 9 —_ —
Pola 13-4 324 — —_ — —_ 6-0 —
Vienna 15-2 337 — — — e88 11-8
Moncalieri 169 314 e 5 47 +103 _— — 9-9 —_—
Marseilles 17-6 306 4 0 -1 —_ —_ — —_
Strasbourg 190 323 e435 + 6 —_ —_ — —
Hamburg 21-8 336 — — e8 0 —61 — 150
Uccle 22-1 324 —_ —_ — — e11-7 —
De Bilt 22-6 327 — _ — — e125 153
Oxford 25-6 321 —_ — e10 20 + 6 —_— —_

Additional readings and notes : Athens gives also MN = +2-Tm. Belgrade
PR, = +5m.1s., SR, = +5m.19s., SR, = +6m.2s. Roceca di Papa SE and
N are increased by 2m. De Bilt MN = +16-0m.

Oct. 4d. Readings also at 5h. (near Tokyo), 8h. (Batavia), 14h. (Rio Tinto),
19h. (near La Paz), 20h. (Lemberg and Helwan), 21h. (Zi-ka-wei, Taihoku
(2), and Manila), 22h. (De Bilt).

Oct. 5d. 1h. 42m. 20s. Epicentre 50°-0N. 175°-0W. (as on 1919 Jan. 27d.).

= —-640, B=—-056, C= +-766 ; =—-087, E= 1996 ;
G=—-763, H=—-067, K= —'643.
A Az P. O0-C. S. 0-C. L. M.
o ° m. 8. 8. m. 8. 8. m. m.
Honolulu 316 147 — — —_ — e1l564 —
Viotoria 331 71 —_ — (12 38) +12 126 195
 Zi-ka-wei z. 50-1 273 — — 18 35 +135 — 408
Chicago 57-8 61 — — e17 45 —11 e 31-3 —
Eskdalemuir N.  74-4 4 e11 38 — 7 2055 —24 367 —
De Bilt 77-9 359 — — — — e377 517
Uccle 79-2 0 — — e22 40 +26 377 —
Batavia 87-2 258 i13 1 + 1 — — — 177
Riverview 89-0 208 — — 46 ISR, e40-2 416
Helwan 96-8 337 43 40 L (31 40) SR, (43°7) —
Additional readings: De Bilt gives also MN = +54-Tm. Batavia iN =
+13m.57s., iE = +14m.328., and +15m.32s.
Oct. 5d. 4h. 16m. 32s. Epicentre 40°-3N. 139°-5E. (as on 1920 Feb. 7d.).
A=—-580, B=+4-495, C=+647; ~D=+-649, E=+760;
= —-492, H= + 420, K= —'763.

A Az P. O-C. S. 0—-C. L. M.
: T o T m. 8. 8. m. 8. 8. m. m.
Mizusawa  E. 17 133 033 + 7 0 58 +10 — —_
: N. 17 133 034 + 8 0 59 +11 — —_
Tokyo 47 178 i1 7 —6 (158 -—11 2-0 26
Osaka, ; 65 212 140 + 1 _ — 32 36
Zi-ka-wei z. 17-2 244 —_— — e6 57 —25 — -~
De Bilt 79-6 333 _ —_ — — o455 —
Uccle 80-8 333 _ — —_ — — 445

‘Additional readings : Tokyo gives also S = +1m.21s. QOsaka MN = +4-4m.,
Kobe (A =6°-6) ePSEN =4h.12m.2s.
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Oct. 5d. ' Readings also at Oh. (Batavia), 12h. (noar Belgrade), 17h. (La Paz and
near Batavia), 18h. (near Batavia), 20h. (Riverview).

Oct. 6d. 15h. 59m. 36s. Epicentre 43°-0N. 170°-0E.
‘ A=-—-720, B=+127, C=+-682 ; D=+-174, E=+985;
G=—-672, H=+-118, K= —-731.
If we accept the Mizusawa S as correct and assume that the P is 1 minute late,

an epicentre at 41°-5N. 162°-5E. would satisfy the European observations
equally well, and Batavia rather better, but not Manila or La Paz.

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

o o m. 8. 8. m. s. 8. m.
Mizusawa 22:0 270 5 1 — 4 79 ? —_—
Manila 50-5 251 — — el7 7 +42 —
Batavia 752 247 — — 12049 —39 — !
Eskdalemuir 8156 357 i1235 + 7 e20 44 -—117 —_
Hamburg 81-9 349 112 30 0 e22 46 + 1 394
De Bilt 84-0 351 12 48 + 6 e 23 56 +48 e 324
Uccle 85-4 351 e1251 4+ 1 e23 24 + 1 —_
Vienna 85-8 344 112 48 — 4 — — —
Strasbourg 871 349 e12 59 -— 1 — — —
Paris 875 352 e13 5 + 3 e 24 30 +43 e 504
Besangon 88-7 350 13 12 + 3 — — —
Padova 89-4 346 13 16 + 4 - — _— —
Marseilles 926 350 e13 38 + 8 — —_ —
Rocca di Papa 92-8 344 1324 — 17 (23 12) —92 —
Helwan 97-9 325 35 24 SR, (27 24) +109 -
La Paz 1243 82 20 24 PR, — — —

Additional readings and notes : Mizusawa gives also PN = +5m.6s., Esk-

dalemuir eN = +12m.36s. De Bilt e=+22m.0s. Padova PR,E =
+14m.14s. and PR;N = +14m.38s. Rocca di Papa SN = +16m.37s.,
SE = +16m.428. The S in the table is given as PR,.

Oct. 6d. Readings also at Th. (He]wa.n)l, 14h. (La Paz), 16h. (near Belgrade),
22h. (Hamburg, Vienna, De Bilt, Taihoku, Helwan, Rocca di Papa,
Eskdalemuir, and Uccle).

Oct. 7d. Readings at 2h. (Helwan, near Algiers, and near Mizusawa), 4h. (Hel-
wan), Th. (near Tokyo), 9h. (Helwan and near OQotomari), 10h. (near
Balboa Heights), 13h. (Tiflis), 15h. (Hong Kong, Melbourne, Riverview,
and Adelaide), 16h. (De Bilt and Uccle), 18h. (Riverview and Melbourne),
20h. (Coimbra), 21h. (Taihoku and Helwan).

Oct. 8d. Readings at 2h. and 7h. (Algiers), 11h. (Batavia and Tiflis).

Oct. 9d. Oh. 12m. 54s. Epicentre 15°-0S. 94°-0E.
A =—-067, B=+-963, C=—-259; D=+-998, = +4-070;
G=+-018, H=—-258, K= —-966. .
Very doubtful. It is possible that the eg lcentre should be in the neighbourhood
£

of 9°-0N. 110°-0E., as on 1918 Aug. 16, but the residuals on that supposition
are no better.

A Az P. O0-C. S. 0—-C. L. M.

° ° m.s8. N 8. m. 8. 8. m. m.

Batavia 143 57 342 — 2 6 42 + 1 el51 —
Perth 261 134 — — —_ — 13-3 —
Kodafkanal 301 326 12 24 1S (12 24) +48 146 195
Hong Kong 423 29 4 32 § 1321 -78 190 206
. Taihoku 48-2 34 —_ —_ —_ — e 21-1 —
Melbourne 502 128 . —. — 1112, PR, 325 382
Zi-ka-wei 532 30 e9 54 +27 —_ -—_ —  30-2
Riverview 546 121 — — — — 287 34-1
Wellington 733 130 —_ — ©23 36 +150 €396 47-1

Continued on next page.
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A Az P. o0 -C. 8. 0-C. L. M.
o ° m. 8. 8. m. 8. 8. m. m.
Helwan E. 752 309 14 12 ?PR, _ — —  47-8
L. N. 152 309 23 42 S (23 42) +134 — 49 8

Monecalieri 98-0 315 — — e 26 51 +75 51-3
Hamburg 98-5 323 — — — — e57°1 62 1
De Bilt E. 1011 321 — — 28 39 +153 e581 64-1
N. 101-1 321 — — e 27 11 +65 e 551 64-2
Uccle 101-4 320 — — e27 6 +57 —  65°1
Paris 102-2 318 — -— — — e581 65°1
Tortosa 102-3 310 —_ L— — — e58:1 645
Kew 104-4 320 — — _— —_ —  14-1
Oxford 1050 320 — — — — — 643
Dyce N. 105-9 326 27 56 S (27 56) +65 —  60-1
Bidston 106-2 321 — — — — 53-8 717
Eskdalemuir N. 1064 324 — — e 27 43 +47 511 616
Victoria 1347 35 — — 69 127 2L 736 84-0
La Paz 1439 211 22 32 ?PR, 82-2  83-7
Toronto 150-8 350 — — — — 923 —
Chicago 153-2 3 — _ —_ — e 831 —
Additional readings : Batavia gives also i = +5m.0s., e = +5m.24s. Manila
(A =39°-0) gives e=+4m.6s. Melbourne P =0h.12m.48s., SR,=
+18m.0s., SR; = +22m.18s. Zi-ka-wei MN = +29-0m, Riverview

e (P?)=0h.9m.14s., e(S?) =0h.20m.38., MN = +34-2m. Wellington eSR,
= +28m.42s., eSR,=+32m.42s. Moncalieri S = +39m.36s. Stras-
Mo]lglrg +(A 98" 8) gives simply 1h.13m. Eskdalemuir eN = +35m.0s.,

Oct. 9d. Readings also at 1h. (Ia Paz and Batavia), 4h. (near Batavia), 5h.
(Perth Melbourne, Kodaikanal, Helwan, De Bilt, Uccle, and Eskdale-

uir), 6h. (Riverview), Th. (Toronto, Victoria, and ILa Paz), 14h.

(Batavia), 15h. (Rocca di Papa), 16h. (La Paz), 1Th. (Wellington (2) ).

Oct. 10d. 2h. 6m. 0s. Epicentre 0°-0. 135°-0E. (as on 1921 Mar. 1d.).

A=-—'707, B=+-707, C=-000 ; D=+707, E=+'T07;
G =-000, H=-000, K= —1-000.

An alternative solution with deep focus is given below.

A Az P. 0 —C. S, 0 -C. L. M.

° ° m. s. 8. m. s. 8. m. m.

Manila 20-1 317 e5 25 +43 9 16 +51 10:5 116
Taihoku 282 334 e6 41 +31 —_ — 117 —_
Batavia 28-8 257 e 6 54 +38 110 37 —36 —_ —
Osaka - 347 1 7 18 + 7 — — — 159
Kobe 347 1 eT7 12 + 1 — — 11-2 —
Adelaide 351 175 7 18 + 4 12 30 —27 — 21-6
Perth 36-7 209 T —21 13 13 -7 — —
Riverview 371 159 e 6 32 —59 e1l1 43 —102 e13-3 17-7
Sydney 37-1 159 — — 11 36 —109 15-5 21-0
Melbourne 389 168 12 18 ? 14 18 +27 152 206
Mizusawa 39-5 8 7 58 + 17 —_ — — —
Hakodate 42-1 7T eT 32 —40 —_— — — —_
%&)ia 545 106 e9 0 —36 el7 0 —15 —_— _
ellington 54-7 144 e 12 18 PR, 115 54 —83 24-6 —
Kodaikanal 58-1 282 12 54 ?PR, — — 224 26-8
Honolulu 86 69 119 45 7S i19 45) —24 355 —
Victoria 97-8 41 (12 42) 177 (23 31) -—123 235 501
Berkeley 100-0 51 e 13 45 —26 —_— —_ 495 —_
Helwan 101-8 300 19 0 °?PR, — — —_ —
Vienna 108-6 322 14 49 — 2 e 26 48 —27 — 670
Hamburg 1099 329 19 0 ?PR, — — e51:0 610
Pola 111-5 319 e 12 36 ?PR, (e 29 24?) +102 e 29-4% —
Pompeii E. 1126 315 20 44 ?P — — 39-0 v
De Bilt 1132 329 — — e27 45 —-11 e 520 61-7
Dyce N. 1134 336 20 3 ?PR, 29 56 +119 565 17114
Rocca di Papa E. 113-5 317 i18 55 [+22] i29 49 +111 e 37-3 —_
N.113:5 317 i18 51 [+18] 129 44 +106 e37-2 —

Strasbourg 1136 324 e18 47 [+14] e 31 24 ¢ e 600 634
Uccle 114-3 328 e 18 52 [+17] 27 42 —22 e520 600
Edinburgh 114-7 334 —_— — 30 9 +121 — . 66-0
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A Az, P. 0 -—C. S. 0-C. . M.

° o m. 8. 8. m. 8. 8. m. m.

Eskdalemuir 115-1 334 20 17 PR, 30 5 +114 48-0 836
Besangon 115-3 323 18 56% [+17] 30 46 +154 60-0 —
Moncalieri 1154 320 e 17 28 +126 28 12 -1 46-2 75-2
Stonyhurst 115-7 333 20 30 ?PR, —_— — (e 59-4) 1785
Bidston 116-3 333 22 5 PR, — — e573 1765
Kew 116-3 330 — — — — — 7150
Paris 1164 326 e18 48 [+ 6] e 30 55 +154 590 66-0
Oxford 116-6 331 — — —_ — - 460 64-4
Marseilles 117-6 320 e 19 44 [+58] _— — e54-:0? 780
Tortosa 122-0 320 e18 0 [—58] — — e55-0 678
Algiers 122-3 315 19 7 [+ 8] 24 24 ? 38-0 —
Granada 126-7 318 119 18 [+ 8] 30 6 +28 — —
Toronto 126-7 30 — — (32 24) 2 62-0 —
Coimbra 127-8 324 e19 20 [+ 71 122 33 PR, e 59-0 —
San Fernando 128-8 319 23 0 ?!PR, — — — 735
La Paz 151-8 127 i19 50 [— 9] e 33 21 ? 660 72-0
Additional readings: Manila gives also MN = +11-5m. Batavia i=

Tm.41s. and_+9m.25s. Riverview eP = +7m.2s. and +8m.19s., eS=
+11m.33s8,, MZ = +18-5m. Osaka MN = +17-9m. Kobe P has been

increased by 12m. Hakodate reading is given as at Th. Mizusawa
SN = +7Tm.56s. Honolulu SN = +27m.2s., SR;N = +31m.7s. Berkeley
LE = +51-5m. Helwan PN = 421m.0s. Algiers P = +32m.26s.

Rocca di Papa eN = +18m.46s8., eSE = +29m.40s., e= +33m.16s., el =
+35-4m. De Bilt ePR,=420m.9s.,, eN = +427m.52s., e= +29m.50s.,
MN =+60-1m., T,=2h.6m.28s. Epicentre 5°-0S. 139°-7TE. Dyce i=
+40m.13s. and +49m.3s. Uccle e= +20m.7s. and +30m.0s. Esk-
dalemuir MN = +82-9m. Stonyhurst gives eP and eL as eP of independent
shocks. Paris MN = +62-0m. Toronto readings both given as L.
Coimbra iN = +22m.37s. San Fernando MN = +86-7m.

Oct. 10d. 2h. 6m. 30s. Epicentre 5°-08. 135°-0E.

A=—-704, B=+'704, C=—-087; = D=+4-707, E=+-707;
G=+:062, H=—-062, K = —-996.

A depth 0-060 of focus is assumed. An alternative solution without deep focus
is given above.

Corr.
for

Focus A Az P 0—C S. 0—C. L M
N o o m. s 8. m. s. s m, m
Manila —-30 240 325 e4 5 +2 8 46 + 2 1000 1111
Batavia -35 280 266 e6 24 +51 i10 7 +13 — —
Adelaide —37 301 1% 6 48 45 12 0  +90 — a1
Perth -39 324 211 6 37 +24 12 43 495 — —
Taihoku —40 327 340 e6 11 -4 (11 15 + 3 11-2 —
Riverview —-41 333 153 e6 2 -18 ell 13 -7 el28 172
Sydney -41 333 153 — — 11 6 -14 150 205
elhourne —41 340 165 11 48 ?8 (11 48) +16 147 201
ka —47 397 1 6 48 -2 — — — 154
obe —-47 397 1 e6 42 =31 — 1007 - —

Mizusawa —51 445 8 7 28 -22 — — —

Hakodate —53 470 6 e7 2 —87 — — —

Wellington ~56 508 142 e11 48 ?  il5 24 +6 241

Apia —-58 531 103 30  +41 16 30 +45 — —
Kodaikanal -62 593 285 12 24 ?PR, 13 48 ? 219 263
Honolulu -68 706 67 i19 15 ?8 (i19 15 4 4 350 —_
Victoria —78 1015 42 (12 12) -84 (23 13) -101 230 496
Berkeley z. —79 1025 53 e13 15 —26 — — 490 —
Helwan —-7'9 1043 299 18 30 °?PR, — — — —
Vienna — 1125 320 el14 19 —-50 e26 18 -92 — 665
Hamburg — 1142 327 18 30 °?PR, — — e505 605
Pola — 1153 318 el1l9 6 ?PR, (e28 54?) +42 e289? —
Pompeii E. — 1161 312 20 14 ?PR, — — 385 —
Rocca di Papa N. — 1171 314 i18 21 [-23] i29 14 +47 e 367 —_
B — 171 314 i18 25 -19] i29 19 +52 368 —
De Bilt —  nurs 327 — —  e27 15 —-45 e51'5 . 612
Strasbourg — 1177 321 e18 17 —29] e30 54 e 59'5 629
Dyce N. — 1180 335 19 33 PR, 29 26 452 56-0 70'9
Uccle — 1186 326 el8 22 [-2 e27 12 —-87 eb51'5 595
Moncalieri — 1192 319 e16 58 479 27 42 —-61 457 747

Continued on next page.



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.

141
Corr.
for

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

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

Edinburgh — 19 333 — — 29 39 +56 - 656
Besan¢on — 1193 321 18 267 [-25 30 16 +92 59'5 —
Eskdalemuir — 1197 33 19 47 [456 29 35 +48 475 831
Stonyhurst — 1202 331 e20 0 ?PR — — (e589 780
Paris — 12006 325 e18 18 [—36ﬁ e30 25 +91 585 655
Kew — 1207 33 — — — — — 74'5
Bidston — 1208 331 21 35 ?PR, — — eb568 760
Oxford — 12019 330 — — — — 455 639
Marseilles — 121'5 318 e19 14 [+17] — — e535? 775
Tortosa — 1256 317 el7 30 [-97 — — e54'5 673
Algiers — 1258 312 18 37 [-31 23 54 ?PR, 375 —
Granada — 13014 315 18 48 [-31 29 36 ? — —
Toronto — 1309 31 — — (31 54) ? 615 —
Coimhra — 1318 321 e18 50 [-33] i22 3 ?PR, eb585 —
San Fernando — 1326 316 22 30 ?P — — — 730
La Paz — 1486 134 i19 20 [- 345 e32 51 ? 655 71'5

Oct. 10d. 8h. 30m. 20s. Epicentre 37°-5N. 134°-5E. (as on 1921 June 25d.).

A =—-556, B=+-566, C=+-609 ; D=+-713, E=+'T701;
G=—-425, H=+-434, K=—'793.

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

° o m. 8. 8. m. 8. 8. m.

Osaka 29 165 043 —2 (12 +6 21
Tokyo 48 113 e113 —1 (158 —13 20
Mizusawa 54 71 191 +4 241 +13 —

Osaka MN = +1-5m. S is given as L.

Oct. 10d. Readings also at 2h. (Belgrade and Kodaikanal), 12h. (La Paz), 15h.
(St. Louis), 21h. (Taihoku).

Oct. 11d. Readings at 1h. (Nagasaki), 2i1. (Tokyo), 4h. (near La Paz), 6h. (Zi-ka-
ﬁei at;d Hong Kong), 7h. (Batavia), 10h. (Manila), 14h. and 17h. (Hong
ong).

Oct. 12d. Th. 52m. 12s. Epicentre 46°-7N. 145°-8E. (as on 1920 Feb. 22d.).

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

A Az P. O-C. S. 0 -C. L. M
. ° ° m. 8. 8. m. 8. 8. m. m.
Ootomari 21 270 111 +38 (111) +13 2-0 2-2
Hakodate 61 218 el 42 + 9 — —_ 2-9 39
Mizusawa E. 8-3 206 2 5 —1 33 — 6 — —
Mito 11-0 203 2 59 +15 — — 5-4 6-3
Tyosi 11-6 200 248 —5 (445 -—24 4-8 5-2
Tokyo 1119 205 e3 5 "+ 17 42 —95 4-9 6-2
Osaka 14-3 217 4 22 +52 —_ — —_ 7-4
Hukuoka 17-5. 227 415 + 4 — — — 79
Zi-ka-wei 243 239 e530 —1 — — — —_
Manila 382 220 e7 48 + 8 — —_— —_ —_
Batavia 631 225 e10 31 — 2 i18 52 —10 — —
Kodaikanal 673 264 67 6 ? — — — —
Dyce N. 72-7 344 — — — — 723 1790
Hamburg 73-0 335 — — e2048 —14 €708 818
Edinburgh 74-2 343 — —_ —_ —  69-8 —
Eskdalemuir 747 343 — — e21 21 — 1 648 —
Vienna 753 329 i1152 + 1 21 48 +19 e40-8 718
De Bilt 756 336 — — e21 35 + 2 e64-8 1750
Bidston 76-5 340 —_— — i2141 -2 690 754
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Az P. O-C. S. 0-C. L. M.
o ° m. 8. 8. m. s. 8. m. m.
Uccle 77-0 337 —_ —_ —_ — e63-8 698
Kew 77-6 340 — — — — — 80-8
Strashourg 78-0 332 — — e 38 48 L 69-6 —
Paris 79-3 338 e22 15 S (e 22 15) 0 698 728
Padova 794 330 12 35 +20 22 22 + 6 — —
Riverview 807 175 e 32 54 ¢ — — e 702 722
Moncalieri 81-2 331 e20 51 78 34 32 ? 51-2 —

Rocca di Papa 82-2 326 112 27 — 4 i22 42 — 6 e66:1 80
Helwan E. 834 308 23 12 8 (23 12) +11 — 732
N. 834 308 2112 S (21 12) —109 —  72-2
Marseilles 83-4 332 —_ — — — —  67-8
Melbourne 84-2 181 — — — — — 663
Rio Tinto 920 340 62 48 L — — (62-8) 688
San Fernando 93-2 339 60 12 L — — (60-2) 68-2
Cape Town 138-7 268 20 47 [+70] — — — —
La Paz 138-8 54 20 41 [+63] 127 42 ? 381 480
Additional readings : Ootomari gives also MN = +2-1m. Hakodate MN =
+3-6m. Mizusawa, SN = +3m.38s. Tyosi MN = +6-3m. Tokyo
MN = +7-4m. Osaka MN = +7-3m. Hamburg MN = +78-Tm. De
Bilt MN = +73-8m. Epicentre 42°:2N. 146°-5E. San Fernando MN =
+65-2m. La Paz LN = +35-2m., LE = +35-9m., T, =8h.4m.2s8. Possibly

an independent shock.

Oct. 124.

Readings also at Oh. (La Paz), 8h. (Belgrade and Mizusawa), 9h.

(Mizusawa), 10h. (Taihoku), 13h. (La Paz), 16h. (near Mizusawa), 18h.

(Colombo).

Oct. 13d. Readings at 1h. (Apia), 6h. (Colombo), 9h. (La Paz), 12h. (Hong Kong
(2) and Zi-ka-wei), 13h. and 16h. (La Paz), 19h. (near Kobe and Osaka,

and near Tacubaya).

1921.

Oct. 14d. 16h. 43m. 45s.
A=—015, B=+861, C=+508 ;

Epicentre 30°-5N. 91°-0E.

D=+1:000, E=+017 ;
G =—-009, H=+-508, K = —-862.

A Az P. O-C. S. 0 -cC. L. M.
° o m. s. 8. m. s. 8. m. m.
Calcutta E. 84 197 2 9 4+ 2 3 45 - 2 4-8 58
Dehra Dun 11-2 272 215 —32 — — — —
Simla 1149 277 eb5 45 L — — (e5-8) —
Bombay 202 239 10 46 L — —  (10-8) —
Hong Kong 22-3 106 5 9 0 9 15 + 4 1177 12-8
Colombo 25-8 - 206 615 +29 10 39 +21 16-8 206
Zi-ka-wei 26-0 81 eb5 49 1 e10 29 + 7 — 174
Taihoku 275 94 — — ell 0 +10 156 —
Manila 31-8 114 — — e12 19 +14 —_ —_—
Osaka 374 71 9 31 ?PR, — — — 235
Batavia 397 155 e8 46 +54 19 30 PR, 234 —
Tokyo 40-7 70 e8 59 458 _ — — 275
Helwan E. 509 284 12 51 ?PR, — — — 368
N. 509 284 16 39 IS (1639 + 9 — 352
Lemberg 52:7 312 eT7 51 —93 — — 322 356
Belgrade 558 306 e3 20 —385 e1l 27 —364 e 17-8 28T
Budapest 56-3 311 — — e18 15 +37 e22-2 332
Vienna 579 312 e957 — 1 el7 57 — 1 e31-2 438
Pola 60-4 309 — — e18 3 + 6 e28-2 394
Hamburg 60-8 319 — — e21 15 ? 312 354
Rocca di Papa N. 621 304 e10 27 + 1 18 47 — 2 e346 438
Strasbourg 63-4 313 e10 56 22 — — 329 379
De Bilt E. 64-0 318 — — e19 18 + 5 e31-2 371
N. 64-0 318 — —_— —_ — €302 370
Moncalieri 64-5. 310 — — 19 28 + 9 3444 396
Ueccle 64-8 317 —_ — —_ — 322 374
Besangon 64-9 312 — —_— — — 342
Dyce N. 66-3 325 —_ — — — 338 353
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A Az P. 0 —C. S. 0 —C L. M.
° ° m. S. 8. m. s. 8. m. m.
Paris 666 315 — — e27 15 L 34-2 42-2
Marseilles 66-7 308 — —_— — — 362 41-2
Kew 67-3 319 —_ — —_ — — 452
Edinburgh 673 322 — — — — 352 391
Eekdalemuir N. 675 322 — — e20 3 + 7 322 374
Stonyhurst 677 320 e 20 45 5] (20 45) 47 — 41-2
Oxford 67-8 319 — — — — 340 446
Tortosa 70-9 308 20 35 1S (20 35) — 2 e36:2 41-1
Rio Tinto 77-2 308 3215 L — —  (32-2) 50-2
Coimbra, E. 774 310 22 33 2S5 (22 33) +40 381 456
N. 774 310 — — — — 419 458
San Fernando 77-6 306 — — — — 455 50-2
Cape Town 94-0 232 49 33 L — — (49 6) —
Victoria 952 22 — — 47 1 2L 514 618
Berkeley z. 1050 27 e39 15 ?!L —_ — (e 39-2) —
Toronto 105-3 352 — — — — 636 718
Chicago 107-7 358 — — — e 630 —
La Paz 1564 302 e 20 27 [+23] — — 792 828
Additional readings : Zl-ka-wel gives also PSN = +10m.39s., PSE=
+10m.458.,, MN = +15-6 Osaka MN = +21-4m. Tokyo MN =
+30-0m. Belgrade eLN +17-0m. There appears to be an error in the
time. Hamburg MZ = +41-6m. Rocca di Papa ePE = +10m.24s.,
also the following: e?? = +8m.3s., eE = +9m.15s., eN = +9m.27s. De
Bilt e = +426m.25s. Epicentre 29°:9N. 90°-4E. Paris MN = 439-2m.
Moncalieri e = +4m.27s,, MN = +42-5m. Eskdalemuir eN = +27m.15s.,
ME = +37-Tm. Tortosa S%= +28m.30s. Coimbra S? = +30m.43s.

San Fernando MN = +51-4m. La Paz P =+21m.1s.

Oct. 14d. Readings also at 5h. (Vera Cruz), 15h. (Nagasaki), 17h. (Batavia and
near Belgrade), 18h. (Rocca di Papa).

1921. Oct. 15d. 4h. 58m. 5s. Epicentre 14°-0S. 166°-5E.

=—943, B=+-227, C=—-242; D=+-233, E=+'972;
G=+-235, H= —-056, K=—"970.

A Az P. O-C. S. 0 —-C. L. M.

o ° m. 8. 8. m. 8. 8. m. m.

Apia 21-1 92 i451 — 3 — —_ 9-6
Riverview 242 212 i52 — 4 el0 3 +15 ell-4 124
%gdney E. 242 212 4 7 -—83 9 25 —23 129 142
ellington 28-2 167 e6 13 + 3 il0 43 —20 129 149
Adelaide 327 226 i655 -+ 1 il2 —12 e 143 200
Honolulu E 496 45 e9 6 + 2 (16 6) — 8 230 285
N. 496 45 — — — 228 271

" Manila 53:3 300 e9 35 + 7 — — —
" Tokyo 557 334 ib5 22 t e 12 24 PR, 205 244
Osaka B 569 330 10 0 + 9 17 52 + 7 265 314
Kobe 57-0 330 e9 49 — 3 — — — —
Mizusawa N. 582 339 954 —6 18 1 0 — —
Nagasaki 584 325 10 0 — 1 + 5 248 —_
Taihoku 586 313 e 10 + 4 (18 23) +17 18-4 —
Hukuoka 587 326 10 33 +30 +28 252 305
Batavia 59-0 271 10 13 + 8 — — e25:9 279
Hakodate 60-6 340 e 10 53 - +37 — — — 122
Zi-ka-wei 625 319 e10 30 + 1 e 18 50 — 5 — —
Hong Kong 628 307 10 31 0 (19 18) +20 193 20-2
Berkeley 84-4 9 e12 52 + 8 e14 20 ¢ e39-3 399
Calcutta E 84-7 295 13 13 +27 (23 25g + 9 234 —
Victoria 879 39 123 —31 (22 52 —59 229 514
Colombo 88-3 277 10 25 —162 (23 55) 0 239 637
Tucson E. 9144 57 — — e 25 41 +73 428 464
Kodaikanal 916 280 12 19 —66 — — 571 617
Simla 966 300 e24 13 ?S (e24 13) -— — 415
— e 28 55 +96 e 570 584

St. Louis 109-0 53 —
’ Continued on next page.
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A Az. P. 0O0-C S. 0 —C. L. M.

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

Chicago 111-1 50 19 25 PR, 28 55 +77 e 519 —
Ann Arbhor 114-0 49 — —_ — 589 —_—
Toronto 1170 46 i21 25 PR, 30 7 4101 637 1739
La Paz 1180 119 e15 24 —10 28 2 — 552 594
Ithaca 119-3 48 -— — — 529 —
Georgetown E. 119-3 51 e22 22 PR, 30 22 +98 61-0 —_—
N. 119-3 51 e22 25 PR, 30 22 +98 61-4 —

‘Washington 119-3 51 — — — — e 519 —
Ottawa 119-3 44 — — e 29 55 +171 e 569 —
Cheltenham 1194 51 —_ — (27 40) —65 49-4 72-2
Fordham 121-5 50 —_— — —_ —_ — 1184
Cape Town 123-2 212 53 14 L — — (53-2) —_
Lemberg 1329 326 e 14 31 ? e23 7 ?PR, — 232
Helwan E. 1358 299 19 55 [+23] — — — 986
N. 1358 299 25 ? —_ —_ — 115-7

Dyce E. 1359 352 i22 56 PR, —_ — 649 77-0
N. 1359 352 i22 21 PR, — — 644 769

Hamburg Z. 1363 340 e19 24 [— 9] —_— — e 629 80-1
Budapest 1370 328 e 18 51 [—43] — — e399 699
Edinburgh 1374 351 e22 55 PR, -_ — 619 78-9
Vlenna, 137-8 330 i19 27 [— 9] e 29 41 ? e46:9 1795
Belgrad 137-8 323 e19 30 [— 6]e 33 20 ¢ e695 —
Eskdalemuir N. 1379 351 e19 31 [— ¢ —_ — 649 119-8
De Bilt 1391 342 e19 39 [+ 1]e 22 18 ?PR, e 639 74-2
Stonyhurst 139-2 349 e22 13 PR, 35 43 ? 70-3 1239
Uccle 140-5 342 e19 33 [— T —_ — — 800
Oxford 141-0 347 — — — — — 817
Kew 141-1 347 25 55 PR, — — — 1169
Strasbourg 141:2 336 19 36 [— 5]e 32 42 ¢ 71-6 81-5
Pola 1414 329 e19 50 [+ 8 —_ — e 61-0 76-0
Padova 142-0 331 19 44 [+ 1 — — — —
Paris 142-8 343 e 19 58 [+13 —_ — 689 819
Besancgon 1430 336 20 122 [+27 —_ — 729 —
Pompeii E. 1438 322 19 55 [+ 8 — — 769 —_—
Moncalieri 144-2 332 19 42 [— 5] 31 33 ¢ 47-5 82-2
Rocca di Papa 144-2 325 119 35 [—12]e25 3 ?PR; e 66-6 —
Marseilles 1465 333 e19 55 [+ 4 —_ — o739 879
Barcelona 1494 334 e19 49 [— 6 — — e 38-8 o —
Tortosa 150-5 338 19 55 [— 1] 33 32 2 61-2 107-4
Algiers 1528 330 19 54 [— 6] 30 49 ¢ 469 849
Coimbra E. 1534 351 20 14 [+14] 30 42 ? 44-8  90-5
N. 1534 351 — — —_ — 484 98-7

Granada 155-2 341 20 20 [+18] — — — —
San Fernando 156-6 345 20 13 [+ 9] — —_ — 115-7

Addltlonal readings : Apla gives also +5m.18s., T, =4h.57Tm.228.  Riverview
5m.548. and +6m.23s., €S =+10m.23s. and +10m.518., MN =+12-2m.,
.MZ +14-4m., T,=4h. 571m.36s. Epicentre 11°-0S. 165°-0E. Adela.ide
i=+11m.558. and +12m.13s. Honolulu nges S as P and SE=+20m.20s.,
SN = +20m.45s. Osaka MN = +29-9m. Mizusawa PE = +9m.50s.
Batavia i= +11m 58s. and +19m.9s., iE = +19m.48s. Berkeley LN =
+39-5m. Victoria 8= +16m. 585, MZ = +49-9m. Tucson eSE =
+30m.19s. St. Louis e=423m.37s. Chicago SR,= +35m.10s.
Ann Arbor LN = +59-1m. Toronto SR, = +36m 378, i=+50m.13s.,
eL = +65-8m.,and +77-0m. La Paz iP? = +19m.15s., ISR, = +30m.15s.,
L (rep), =6h.51m. 20s. Ithaca L = +59-9m. Ge eorgetown eLE =
7-1m., LN = +37-5m. Ottawa eSR,?E = +36m.42s. Cheltenham
S given as PR,E, also SE = +34m.6s. (?SR,), MN = +72-Tm. Dyce IN =
+23m.14s., iIEN = +31m.26s, Hamburg iZ = +22m 28s., eE = +23m.10s.,
iN= +23m.18s., ME = +66-1m., MNZ +80-1 Budapest e=
+21m.558. Vienna iN = +22m 38s. Belgrade iPE +20m.178.,, PR,N =
+21m.528.,, PR.E=+22m.32s., PR,= +23m.158,, PR,E=+25m.51s.,
PRN = +29m.328., eLN = +69-6m. Eskdalemuir iN = +22m.28s., and
+23m.21s.,, ME = +79-2m. De Bilt MN = +82-0m. Uccle PR, =
+22m.53s., SR, = +33m.58. ‘Strasbourg MN = +76-8m., MZ = +83-9m.
Pola MN = +81-8m. Padova PR,N = +22m.3s., PRIE +24m.19s.
Paris MN = +72-9m, Pompeii LE = +41-9m Moncalieri MN =
+4-89-3m., Rocea di Papa PR,E +20m.19s., PR:N = +20m.25s. Algiers
MN +100-9m. San Fernando MN = +115-8m.
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Oct. 15d. Readings also at 1h. (Calcutta), 2h. (Eskdalemuir, De Bilt, Uccle,
and He!wan), 6h (Rocca, di Papa and Manila), Th. (near Hakoda.te), 8h.
(near Mizusa’ 10h. (Colombo, Kodaikanal, Helwan, and Rocca di
Pa.pa.), 15h. (Apia.), 16h. (Dehra Dun).

Oct. 16d. Readings at 3h. (La Paz), Th. (Calcutta), 8h. (De Bilt), 10h. (near
Tokyo), 22h. (near Batavia and Padova), 23h. (La Paz).

Oct. 17d. Readings a,t Oh (near Taihoku), 1h. (Batavia and Zi-ka-wei), 6h.
(Strasbourg), 8h. (Apia and Zi-ka-wei), 11h. (La Paz and near Balboa
Heights), 16h. (De Bilt), 20h. (2) and 21h. (Batavia), 23h. (Llck)

Oct. 18d. Oh. 27m. 50s. Epicentre 18°-0S. 173°-5E. (as on 1920 Jan. 1d.).

A=—-945 B=+-108, C=—-309; D=+-113, E=+-994:
G=+-307, H=—-035, K=—951.

A Az P. O-C. s. O-C. L. M.
o ° m. s. 8. m. s. 8. m. m.
Apia 148 176 2 10 -—86 — — — —
Riverview 255 227 e546 + 3 el1l018 + 5 e12:9 14-8
Christchurch 256 181 — — 11 58 L 192 21-2
Adelaide 353 234 — — e12 34 —26 e17-8 217
Honolulu 483 39 —_ — — e 252 —_
Perth 53-5 243 — — 16 40 -—23 -_— —_
Batavia 659 273 ell 15 +25 i18 40 —56 — —_—
Berkeley 82-1 46 — —_— — e 417 —_
Lick Z. 824 46 — — — — 1384 —
Kodaikanal 98-9 279 57 10 L — —  (57-2) —
cago 1084 51 — — —_ — e552 —_
Stonyhurst 1439 355 e 83 40 L — — (e 83'7) —
Helwan E. 1442 297 85 10 ?IL — —  (85-2) —
De Bilt E. 144-7 348 — C— — — e722 840
N. 1447 348 — — — — e1752 1795
Uccle 146-1 349 — — — ef712 —
Rocea di Papa 151-1 330 e 20 6 [+ 9] — — — —_—
Additional readings and notes : Riverview MN = +14-3m X gives its
0 early. Helwan gives also PN = + 89m. 108 Rocca di

Papa e. N +20m 13s.

Oct. 18d. 11h. 57Tm. 5s. Epicentre 18°-0S. 173°-5E. (as at 0h.).

A Az P. O0-C. S. O0-C. L. M.
° ° m. 8. 8. m. s. 8. m. m.
Riverview 25-5 227 e6 13 +30 e 10 13 0 e119 128
Adelaide 353 234 —_ — 207
Kodaikanal 989 279 57 7 ‘lL — —  (57-1) —_
Chicago 108-4 51 — — e549 —
La Paz 110-2 118 36 36 ?SR; — — — —_
Helwan E. 1442 297 83 55 {L — —  (83-9) —
De Bilt 1447 348 — — — — 73-9 —
Additional readings: Riverview gives P as e?, MN=+13-9m. . Helwan
PN = +-90m.55s.

Oct. 18d.  Readings also at 20h. (near Tortosa), 21h. (La Paz).

Oct. 19d. Rea.dimzs at 3h. (Riverview), 5h. (Manila), 8h. and 11h. (La Paz)
(La Paz and Colombo), 14h. (Manila), 22h. (near Lick and near
La Par). 23h (near Lick).
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1921. Oct. 20d. 6h. 3m. 155. Epicentre 18°-0S. 66°-0W.

A=+-387, B=—-869, C=—-309; = —-914, E=—'407£
G=—-126, H= +-282, K=—951.

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

o ° m. s. 8. m. 8. 8. m. m.

La Paz 25 306 i1 3 424 143 +34 (1-7) —
Rio de Janeiro E. 219 107 i4 52 —12 10 3 +60 15-1 15-8
N. 219 107 i5 15 +11 10 25 +82 138 15-0

Balboa Heights E. 301 334 6 5 —2 11 5 —-31 148 120
N. 30-1 334 6 3 —26 11 3 —33 — 1240

Porto Rico 36-2 2 723 — 1 12 54 —-19 160 163
Vera Cruz 47-5 320 8 18 —33 — — — 172
Tacubaya 496 318 8 43 —21 1542 —32 203 —
Chelten{am E. 577 352 — — 17 51 — 4 254 —
N. 577 352 10 2 + 5 18 0 4+ 5 255 384

Georgetown E. 578 351 e9 58 0 i17 55 -1 382 —
N. 57-8 351 i9 58 0 117 54 — 2 e 252 —

) z. 578 351 i9 52 6 17 50 -6 323 —_
‘Washington 57-8 351 9 53 5 17 53 — 3 e352 —
St. Louis 61-0 340 (i 10 11) 8 i10 11 1234 — 18-3
Ithaca 612 353 e 10 20 0 e18 38 0 262 —
\Ann Arbor 619 348 1021 — 3 19 39 +52 — —
Toronto 62-8 350 — — 119 27 +29 e32:8 360
Chicago 63-0 344 9 51 —41 18 17 —4 28-8 —
Ottawa 64-0 355 1035 — 3 19 11 — 2 e298 —_
Tucson E. 66-1 320 10 40 —12 18 53 —45 2840 —
Azores 674 35 20 9 S (20 9) +14 — —
Cape Town 756 122 11 48 — 5 21 23 —-10 — 215
Lick N. 762 319 ell 52 — 4 i21 15 —24 — —
Berkeley 769 319 ill 43 —17 i?21 22 —26 e 378 —
San Fernando 784 46 1216 + 7 22 24 +19 342 526
Coimbra E. 791 41 12 8 — 6 i22 16 3 3718 44-6
N. 791 41 — — i22 20 + 7 — 445

Granada 80-5 47 i12 21 — 1 22 31 2 — —
Victoria 83-7 327 11 14 —86(i21 4) —122 i20-1 24-0
Algiers 850 49 1244 — 4 i23 6 —13 €398 518
Tortosa 85-2 456 1250 + 1 i23 3 —-18 36-0 —
Barcelona 865 45 e12 57 + 1 i23 11 —25 — 243
Bidston 89-4. 34 13 +22 23 28 -39 — —
Oxford E. 895 35 i13 35 +22 i23 24 —45 — 498
Kew 899 35 — — — —  26-8
Stonyhurst 900 34 13 3 —13 (23 27) —47 234 246
Paris 90-2 39 e13 38 +21 i23 29 —47 498 568
Eskdalemuir 904 30 i13 40 +22 23 31 —47 378 514
inburgh 90-7 30 e 13 40 20 123 35 —46 388 464
Besangon 91-5 41 13 44? +20 23 39 —50 388 —
Moncalieri 917 43 13 5 +25 23 38 —~54 386 582
yce 92-0 29 i17 22 PR, i23 37 —58 — —
Uccle 92-1 37 el13 15 —13 i23 42 —54 408 537
De Bilt 93-2 36 eld 0 +27 i23 48 —59 e 468 54-6
Strasbourg 93:2 40 e13 25 — 8 23 48 —59 e38-8 53-0
Zurich 932 42 e13 27 — 6 i23 48 —59 — —
Rocca di Papa E. 93-8 48 i13 24 —13 23 52 —62 e 464 —_
N. 938 48 i13 35 — 2 — — e 442 —_

Padova 94:6. 44 13 17 —24 23 52 —70 500 —
Pompeii E. 948 49 15 45 +123 23 55 —69 608 —
Pola 957 45 e13 27 —20 e24 12 —61 40-8% 566
Hamburg 964 36 e13 41 —10 i24 7 —73 e46-8 568
Wellington 98-3 222 e13 3 —59 i23 39 —120 — 456
Vienna 984 41 17 16 PR, i24 10 —90 e 322 578
Budapest 999 43 e17 33 PR, e24 1 —114 e31-8 —_—
Belgrade 1001 46 e16 8 +117 24 34 —83 e 323 —
Athens 10047 54 el14 15 + 1 i24 23 —99 e50-8 591
Helwan 1050 63 18 9 19PR, — — —
Riverview 117-2 215 9 22 ?PR, e 28 58 +30 478 565
Perth 130-0 183 11 35 ? —_ —_ — —
Kodaikanal 1438 98 22 39 PR, — — 364 376
Simla 1442 61 e4l 33 ISR, — —_ — -—
Colombo 1449 103 19 45 [— 3] 29 33 ? 430 446
Mizusawa E. 1484 317 e19 27 [—26] 20 4 ? — —

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

o o m. s. s. m. s. 8. m. m.
Tokyo 151-2 313 e 19 27 [—30] — — — 250
Batavia 154-8 163 e 19 55 [— 7] 123 51 ? 1431 —
Calcutta E. 155-5 75 19 51 [—11] 32 51 ? 44-8 —_
Zi-ka-wei 165-2 334 €20 13 [+ 1] — — —_ —
Taihoku 170-1 316 e 19 45 [—30] —_ —_ —_— _—
Manila 172-5 244 18 45 [—91] —_ — — -
Hong Kong 175-7 358 20 11 [— 6] — — — —_

Additional readings and notes : La Paz gives also iSN = +1m.38s. George-
town iz= +10m.25s., iN =+10m.29s.,, eLZ?= +24-4m. Ithaca 1=
+10m.50s., e = +15m.158., and i = +19m.31s. Toronto SR, = +23m.21s.,

SR, = +27m.33s., iL = +29-2m. Ottawa iN = +11m.6s., PR,NV?{=

- +13m.27s., i= +20m.7s. and +21m.14s., SR,? = +24m.13s8, SR,?=
+26m.358., T,=6h.3m.15s. Berkeley i= +22m.18s. San Fernando
MN = +55-2m. Coimbra iN = +22m.30s. and +23m.22s., Ty =6h.3m.13s.
Victoria S = +14m.41s. (?PR,), iL = +21-1m. Barcelona MN = +24-Tm.

Oxford PR,= +16m.43s. Stonyhurst S = +16m.45s. Paris PR;=
17m.29s. Eskdalemuir eE? = +13m.20s., e=+16m.52s., iE=
+17m.418.,, MN = +50-5m. Moncalieri MN = +53-2m. Uccle PR,
= +16m.568., SR, = +29m.19s. De Bilt ePR, = +17m.108., MN =
+54-8m. Strasbourg MN = +64-1m. Rocca di Papa_ePN =
+13m.18s., PR,E = +16m.39s., PR,N = +16m.45s. Padova PR,N =
+19m.358.,, SR,N = +25m.2s. and _SR;E = +27m.7s. Pola PR,=
+17m.418., MN = +58-Tm. Hamburg PR;=+17Tm.39s., iSN=
+24m.9s., iPSE = +25m.5s. Wellington ePR,= +17m.39s., SR,;=
+44m.39s., T,=6h.3m.26s. Vienna iZ = +17m.55s., iE = +25m.11s.,

iN = +25m.138., SR,N = +27m.38s., SR,E = +27m.46s., MN = +56-2m.
Belgrade ePE = +17m.5s., iPE = +18m.8s., PR,N = +18m.21s,, PR,E =
+19m.36s., PRsN = +23m.24s., SR,E = +25m.1s., SR,E =25m.358., SR,E
= +27m.18s. Athens PR,E = +18m.13s., eN = +18m.21s., i = +25m.27s.
Lemberg (A =103°-7) gives just 6h. Helwan PN = +19m.21s. River-
view MN = +58-8m.  Mizusawa PN = +19m.37s. Batavia i= +21m.38s.

Oct. 20d. 10h. 35m. 20s. Epicentre 0°-53. 152°-0E. (as on 1918 May 20d.).

A =—-883, B=+470, C=—-009; D=+-470, E=+-883;
G =+-008, H=—-004, K=—1-000.

A Az P. O-C. S. 0 —-C. L. M.

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

Riverview 33-3 181 e6 53 — 6(el2 52) +23 129 16-8
Sydney 33-3 181 10 58 ? 13 28 +59 149 167
Manila 341 298 .e7 40 +34 — — — —
Adelaide 36-6 198 i1l 28 ? el5 4 +106 —  18-7
Melbourne 37-9 190 —_ — (14 4) +27 166 19-3
Taihoku 39-0 314 —_ — €13 50 - 2 — —_
Zi-ka-wei 43-0 323 — — el14 53 + 5 — —_—
Hong Kong 43-3 307 815 — 5 (14 40) -—12 14-7 _
Batavia 454 262 e8 39 + 3 — — —_ —
Wellington 457 155 —_ — e14 22 —62 e19-6 227
46-4 225 — — 18 § ISR, 240 —

Victoria 869 42 — — — — 392 475
Helwan 116-5 302 36 40 ISR, —_ —_ — —
Toronto 117-3 38 — — — efT754 174
De Bilt 1214 337 - — @37 40 SR, €627 67-0
Eskilalemuir 121-6 343 —_ — — — 647 —
Uccle 122-7 336 —_ — — — e 617 727
Paris 125-0 335 — — — — e657 777
‘Moncalieri 125-5 329 — —_ — — e 60-1 —

Additional readings and notes: Riverview gives eS= +10m.41s. and
+11m.29s., MN = +18:9m., MZ = +21-Tm. Melbourne gives S as SR,,
also eS = +11m.468., SRe? = +15m.34s. Hong Kong readings are given
as at 1lh. Perth PR, = +13m.6s., SR, = +20m.59s. Helwan PN =
+35m.490s. De Bilt MN = 466 -4m. :

Oct. 20d. Readings also at Oh. (Hong Kong), 2h. (La Paz), 19h. (near Tokyo and -
Mizusawa), 23h. (Riverview). .
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Oct. 21d. 2h. 6m. 10s. Epicentre 41°-0N. 21°-5E. (as on 1921 Aug. 11d.).

A=+702, B=+-277, C=+'656; D=+-366, E=—-930;
G = +°610, H= +-240, K = —-755.

A Az P. 0-C. 8. 0 —-C. L. M.

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

Athens 3-3 150 044 — 8 118 —13 14 1-8
Mostar 3-6 313 031 —25 il 47 L (11-8) 2-1
Sarajevo 37 322 il 16 28 (i116) —26 23) 2%
Belgrade E. 39 349 el 6 + 5 i2 30 L (i25) 39
N. 399 349 el 5 -+ 4 i2 23 L (124) 30

Pompeii 5-3 270 2 17 1) @217) -8 —_— —
Rocea di Papa 67 280 e132 —10 i3 7 + 5 — 53
Pola 68 307 e2 0 +16 — — 4-1 4-4
Vienna 81 385 211 + 8 — — 4-8 6-3
Padova 8-3 306 2 25 +19 5 16 L 6-4 —_
Lemberg 9-0 10 — — — — e10-1 10-9
Monecalieri 10-8 296 —_ — 4 54 + 4 7-2 —
Zurich 11-2 309 e254 + 7 e6 18 L (e 6-3) —_
Strasbourg 12-3 312 —_ — e4 55 —31 eT7-0 —
Besancgon 12-7 305 7 33 L —_ —_ (7-6) 7-8
Helwan E. 137 141 8 50 L —_— —  (8-8) _—
Hamburg 148 332 — —_ — — ef7-8 —
Uccle 154 316 — — e6 44 + 3 e88 —
Paris 156 307 —_ —_ —_ — e85 11-8
De Bilt 15-8 320 — —_ —_— — e8-1 109
Kew 18-2 312 —_ —_ —_ — — 12-8
Eskdalemuir 21-7 320 — —_ — — 13-8 —

Additional readings: Athens gives also MN = +1-9m. Mostar iP =1m.1s.,
MN = +1m.9s. Sarajevo P = +2m.4s. Belgrade iPN = +1m.7s., and
1m.22s., iPE = +1m.14s. Rocca di Papa iP = +1m.40s. Pola MN =
+4-8m. Padova SR,E = +5m.258.,, SR;N = 4 6m.24s, Moncalieri eP

=2h.6m.3s. Helwan PN = +7m.50s. De Bilt MN = +10-8m.

Oct, 21d. 22h. 20m. 54s. Epicentre 46°-5N. 28°-3W. (as on 1918 Nov. 25d.).

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

A Az P. O0-C. S. 0-C. L. M.
o o m. 8. 8. m. 8. s. m. m.
Stanyhurst 180 56 e9 6 L — — (e91) 106
Edinburgh 182 50 — — — —_ — 101
Oxford 183 63 e420 —1 —_— —_ 9-0 106
Paris 207 72 e4 50 + 1 — — — 10-1
Tortosa 215 95 5 1 + 2 8 55 0 110 13-4
Uccle 218 67 e5 2 — 1 e8 57 — 4 e10-1 —
De Bilt 223 63 — — €912 + 1 el11 132
illes 239 85 — — — — 1571 —
Strasbourg 242 72 e528 — 2 —_ — e12-1 —
De Bilt gives also MN = +12-4m.
Oct. 21d. Readings also at 3h. (near Lick), 16h. (Colombo).
Oct. 22d. 21h. 18m. 50s." Epicentre 34°-0N. 4°-0E.
A =+-827, B=+-058, C= +-559.
A P. 0-C. 8. 0-C. L. M.
5o ilg,&. 8. m. §. 8. m. m.
Algiers . +1 — — 10 12
Granada 69 144 —1 3 4 —3 — —
Tortosa 73 153 +2 — —  — 68
Helwan E. 235 1910 L —_ — — 192
Htm gives also PN = +16m.,10s, The readings are probably of some other
A .
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Oct. 22d. Readings also at Oh. (near Algiers), 2h. (Barcelona), 4h. (Vienna and
geltgrwde;,) 7Th. (near Oaxaca), 21h. and 22h. (near Tacubaya), 23h. (near
otomari). . N ) e

Oct. 23d. 12h. 33m. 36s. Epicentre 37°-5N. 9°-0W.

A=+-784, B=—-124, C=+609; D=—-156, E=—988; .
G=+-601, H=—-095, K=—793.

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

. ° o m. 8. 8. m. 8. 8. m. m.

San Fernando 2-5 115 045 + 6 141 +32 2-1 2-3
Coimbra, 27 9 .043 + 1 115 + 1 16 —
Granada 43 93 17 0 1 57 -1 — —
Tortosa 8-1 63 3 31 28 331) —9 4-5 4-8
Barcelona 9-4 62 —_ — —_ — e51 —

No additional readings.

Oct. 23d. Readings also at 3h. (near Zi-ka-wei), 4h. (La Paz and near Tokyo),
5h. (Helwan), 6h. and 11h. (Manila), 17h. (Tiflis (2) ).

Oct. 24d. Readings at Oh. (Rio de Janeiro and Helwan), 2h. (Vienna, Riverview,
o and near Mizusawa), 4h. and 11h. (Taihoku), 13h. (Helwan), 14h. (near
Athens), 23h. (Lick and near Batavia).

Oct. 25d. Oh. 47m. 30s. Epicentre 27°-0S. 72°-0W. (as on 1919 Feb. 20d.).

A =+4-275, B= —-847, C= — 454 ; =—951, E=—-309 ;
G=—-140, H=+-432, K= —-891.
A Az P. O-C. S. 0 —C. L. M
° ° m. 8. 8. m. 8. 8. m. m
La Paz 111 19 e2 44 -— 2 — —_ 5-4 75
Victoria 88-3 330 — — — — 35-7  49-0
Stonyhurst - 1005 34 e38 30 ?L —_ — (e 38-5) 605
Eskdalemuir 100-9 33 —_ —_ —_— —_ 49-5 —_
Edinburgh 101-2 32 —_ -_ —_ —_ 54-5 —
Uccle 102-7 40 —_ —_ —_— —_— —  54-5
De Bilt - 103-7 40 —_ — — — eb54-5 589
Hamburg - 1069 38 . —- — — — e585 —
Helwan - 113-8 67 . 27 30 S (27 30) —30 — —
De Bilt gives also MN = +59-8m.
Oct. 25d. 15h. 4m. 258. Epicentre 37°-0N. 20°-5E. (as on 1920 June 12d.).
A=+-748, B= 1280, C= +-602; D=+4-350, E=—-937;
G=+-564, H=+-211, K=—-799,
A Az P. O-C. S. 0 —-C. L. M.
C e ° m. 8. 8. m. s. 8. m. m
Athens 28 69 e043 —_1 115 - 2 1-3 - 1-6
Pompeii 59 311 e2 &7 L — .= (e3:0) —
Sarajevo 70 348 el 28 -—18 2 44 ° =26 — 33
Rocca di Papa 76 311 el1l59 + 4 3 35 + 9 —_ —
Belgrade 7-8 0 el 16 —42 i2 22 —69 — 2-4
Pola 9-2 330 235 +16 -— — — —
Budapest 10-5 355 — — e4 20 —23 — . 52
Vienna 116 346 e3 9 +16 —_— — e57 6-2
Helwan 11-6 125 - 11 35 - — — — —
Lemberg 131 10 — — eb5 23 —23 — 6-6
Strasbourg 149 326 —_ — e6 23 - —_ —_
Paris 176 318 e4 5 — 1T —_ — e86 8-6
Uccle 18-0 325 — — — — e92 —
‘Hamburg 18-1 340 — — e735 -1 — 9:6

Additional readings and notes : Athens gives also ePN = +0m.41s. Rocca
di Papa PR,=+4m.17s. Sarajevo P = +41m.49s. Belgrade eP =
+1m.448. . These readings are given as 5hrs, Paris e has been increased
by 10m. and entered as P, T O o :
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Oct. 25d. 15h. 45m. 25s. Epicentre 7°-0N. 82°-5W. (as on 1921 Mar. 12d.).
A=+-130, B=—-984, C=+-122; D=-—-991, E=—'131;
G=+-016, H=—-121, K= —-992.

A Az P. O-C. S. 0 —C. L. M.
. ° ° m. 8. 8. m. s. 8. m. m
Balboa Heights E. 35 55 1 3 + 8 149 +12 2-4 2-9
N. 35 55 12 +1 146 + 9 2-3 2-4
Vera Cruz 18-0 314 422 + 5 8 59 L 107 125
Tacubaya 20-4 309 4 46 0 8 57 +25 110 122
La Paz 274 149 e5 54 — 8 e12 21 493 150 194
Georgetown E 32-3 8 —_ —_ —_ —  17-2 —
icago 35-1 353 14 55 SR, — — 192 —
Toronto 36-7 4 — — — — e194 216
Victoria 53-2 330 —_ —_ — — 265 334
Uccle 826 40 — — 2235 —18 e 366 —
De Bilt E. 830 40 — — — — €386 445
. 83-0 40 — _— _— — e 36-6 451
Helwan E. 106-8 56 64 35 ?L — —  (64-6) —

No additional readings.

Oct. 25d. Readings also at Gh. and 3h. (near Tokyo), 5h. (Perth), 15h. (near
Tokyo and Mizusawa), 20h. (near Zurich), 21h. (La Paz, Helwan, and
De Bilt), 22h. (Uccle).

Oct. 26d. Th. om0 305 (1)} Epicentre 25°-0N. 68°-0E. (as on 1920 July 10d.).

A =+-340, B= 1840, C= +-423’; D=+4-927, BE=—-375;
G =+-158, H=+-392, K = —-906.

A Az P. O0-C. S. o0-C. L. M,
° ° m. s. 8. m. s. 8. m. m.
1 Bombay 7-6 143 143 -—12 3 6 —20 47 3-8
o 76 143 — — 2 52 —34 — 39
1 Simla 102 51 e4 31 S £e4 31) — 4 eb54 —
il 10:2 51 e4 20 ¢S (ed 20; —15 e5-2 -
1 Kodaikanal 17-3 147 6 55 ¢ (6 55 ~30 —_— -
b 17-3 147 72 8 (1 2) -23 — —
1 Calcutta 18-8 94 731 18 (7 31) -—217 9-2 —_
his 18-8 94 8 14 S (8 14) +16 9-7 —
1 Colombo 21-4 146 9 13 8 (9 13) +20 114 138
21-4 146 920 S 9 20) +27 11-8 125
1 Taihoku 48-2 78 —_ — el4 6 —110 — —
1 Hamb 51-7 320 — —_ — — €323 343
1DeBilt E. 540 317 —_— —_ — — e354 382
1 N. 540 317 — —_ — — e354 36-8
1 E. 540 317 — —_— — — €353 378
bi N. 540 317 — —_ — — €333 367
1 Kew 57-3 317 — —_ —_ — — 404
1 Edinburgh 59-0 320 — —_ — —_ — 374
1 Eskdalemuir 591 320 —_ —_ — — 344 —
No additional readings.
Oot. 26d. Readings also at Oh. (De Bilt, Lick, Berkeley (2ﬁ and Victoria), 1h.
and 2h. (Apia), 4h. (La Paz), 17h. (near Balboa eights), 19h. (near

Simla and near Vera Cruz and Tacubaya), 21h. (Apia).

Oct. 27d. Readings at 5h. (near Tacubaya), 6h. (Tiflis), 10h. (Azores), 19h. (Apia).

0
L]

Oct. 284. Readings at 4h. (Manila), 6h. (near Manila and near Tokyo), Th.
(Tiflis), 8h. (Azores), 13h. (Sydney). Ko
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Oct. 29d. Readings at 1h. (Taihoku and La Paz), 2h. (Mizusawa), 3h. (Rio de
Janeiro), 4h. (Mizusawa), 10h. and 12h. (near Tacubaya), 22h. (Azores).

Oct. 30d Rea,dingsat 6h. (La Paz), Th. (Manila and Batavia and near Tacubaya),
(L' nea5r Port au Prince and Porto Rico and near Mizusawa), 22h.
a Paz

Oct. 31d. Readings at Oh. (La Paz, Helwan, Uccle, and De Bilt), 4h. (Algiers),
9h. (near Mizusawa), 10h. (near Batavia), 16h. and 22h. (near Tokyo),
23h. (near Tacubaya, Vera Cruz, Colima, and near Tokyo).

Nov. 1d. Readings at 1h. (Helwan), 2h. and 3h. (near Colima), 8h. (Helwan).
15h. (Belgrade), 19h. (La Paz), 21h. (near Apia), 23h. (near Marseilles),

Nov. 2d. 3h. 38m. 0s. Epicentre 17°-0N. 99°-0W. (as on 1920 Oct. 1d.).

A=—-150, B=—945, C=+292; D=—-988, E=+-156;
G =—046, H=—-289, K = —-956.

A Az P. O-C. S. 0 —C. L. M.

° ° m. 8. 8. m. s. 8. m. m,

Oaxaca 21 90 0 0 -—33 — _ 0-3 0-4
Puebla 2-2 20 1 6 8 1 6) + 6 1-7 1-9
Tacubaya 2-4 356 053 +16 — — 1-4 2-2
Vera Cruz 3-5 51 1 3 + 8 — — 19 2-1
Mazatlan 9-3 313 — —_ —_ — —_ 4-3
Tucson N. 18-T 327 428 + 3 8 5 +10 10-0 127
Chicago 26-7 19 540 —15 10 29 — 6 140 —
Ann Arbor N 28-5 24 1118 S (11 18) +10 18-0 —
ick 28-5 320 — — — — €160 —
Georgetown 291 37 — — —_ — €190 —
Berkeley 292 320 eb5 42 -—38 — — e 145 16-3
Toronto 314 28 — — —_ — 1231 26-3
Victoria 372 333 — — — — 172 24-0
La Paz 45-2 136 82 —9 el5 39 +21 224 250
ew 821 39 51 0 L — — (51-0) 58-0
Paris 84T 40 — — 38 0 L 48-0 —
Ucole 85-0 39 — — ©23 18 — 1 e47-0 —
85-1 37 — — 023 24 + 4 e44-0 —

Oaxaca readings are increased by 1min Berkeley gives also eN = +17m.0s.

Nov. 2d. Th. 56m. 40s. Epicentre 12°-08. 78°:5W.

A=+-195, B=—-958, C=—'208; =—-980, E=—'199;
G=—-041, H=+-204, K=—-978.

A Az P. 0—-C. S. 0-C. L. M.

° ° m. 8. 8. m. s. 8. m. m.

La Paz 110 115 2 44 0 4 54) 0 4-9 53
Rio de Janeiro 35-3 113 e 9 26 $ — — 17-3 —_
era z E. 35T 331 — —_ — — 223 228
Tagubaya 37-4 328 (6 45) —48 (13 38) + 8 136 21-3%
cago 544 353 10 0 +25 17 5 -9 255 —_
Ithaca 545 3 — —_— — —  34-8 —_—
Ann Arbor N. 54:5 357 25 20 ‘L —_ —  (25-3) 33-3
Toronto 55-6 359 —_ — e 18 38 +69 e293 319
Victoria 72-2 331 —_ — 20 7 —45 280 44-2
Fernando 83:3 50 — — — — — 513

Rio Tinto 834 49 22 20 IS (22 20) -—41 — 523
Honolulu E. 849 293 —_ bl — — ¢40-3 —
ortosa 89-7 48 - il —_— — e39-3 -_—

Continued on next page.
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A Az P. 0 C S. 0 -—-C. L. M.
B o m. 8. m. s. . - m. m.
Algiers 90-6 52 e 17 59 ‘?PR, —_ — 413 553
Barcelona 91-0 48 — — — 403 508
Eskdalemuir 917 34 — i24 43 +11  40-3 —
Kew 92-2 38 46 20 ?L —_— — (46-3) 58-3
Paris 93-2 40 e 22 20 PR, — — 493 e
Marseilles 93-8 46 — — — e 43-3 —
Wellington 94-2 226 — — e24 2 —56 45-2 473
Uccle 948 39 e18 20 ?PR, e25 2 e 40-3 —
Christchurch 950 224 24 20 IS (24 20) —46 52-3 663
De Bilt E. 956 38 —_ — e 26 41 +89 e42:3 517
N. 956 38 —_ — e 25 13 + 1 e413 44-6
Moncalieri 958 45 e15 16 +88 26 27 +73 424 56-1
. Pola 100-1 45 — — — 43-3 —
Riverview 114-2 224 — — e 35 20 ?SR‘ e 547 60-8
Sydney 114-2 224 28 26 ¢S (28 26) +22 571 60-1
Tiflis 1226 47 el1l5 8 —47 — — — 16-5
. Kodaikanal 156-3 92 75 32 L — — (155) —
Additional readmgs Chicago PR; = +11m.57s. Toronto e = +24m.14s.,
eL = +43-9 San Fernando MN = +48-3m Honolulu eN =
4+ 36m. 20% " Eskdalemuir eE = + 24m.20s. Welhngton PR, = +16m.32s.,
eSR; = +31m.50s.,, eSR,= 1+37m.32s., L +70 Christchurch 8 =
+32m.8s. Moncalieri MN = +57-5 Rlvemew MN = +61-1m.

Sydney L = +36-0m., P=448m.32s. TlﬂiS e=-+16m.8s.

Nov. 2d. Readings also at Oh. (Lick), 2h. (Tucson, Vera Cruz, Oaxaca (2),
Puebla, Tacubaya (2), Mazatlan, and La Paz), 3h. (Victoria QOaxaca,
Tacubaya, and Vera Cruz), 7Th. (Colombo and La Paz), 8h. (La Paz and
Granada.), 9h. (Kodaikanal), 12h. (Tacubaya), 15h. (Ottawa, and Algiers),

h. (Algiers and La Paz), 17h. (Helwan), 19h. (near Tokyo), 20h. (Apia,
and Ottawa), 21h. (Riverview), 22h. (Helwan).

Nov. 3d. 17h. 13m. 36s. Epicentre 43°-0N. 6°-5W.

A=+-727, B=—083, C=1-682;" D=-—'113, E=—-994;
G=+-678, H=—-077, K=—'T31.

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

° o m. 8. 8. m. 8. 8. m. m.
Tortosa 57 110 128 0 — — 3-2 3-
Granada 6-2 158 137 2 2 53 4 — —
Barcelona 6-6 101 — 31 31 40 —
Besancgon 9-8 59 4 12 ?S (412) -11 — —
Strasbourg 11-4 56 — e4 48 16 —_ —
Simla 651 70 e20 0 S (020 0) +34 — —

No additional readings.

Nov. 3d. Readings also at 1h. (near Tacubaya), 3h. (Taihoku), 4h. (Hong Kong),
6h. (near Tacubaya, Vera Cruz, and Oaxaca), Th. (Taihoku), 12h. (near
Apia), 13h. (Helwan), 14h. (near Apia), 19h. (La Paz and Rxo to),
22h. (Rio Tinto), 23h. (Helwan).

Nov. 4d. Readings at 5h. (near Mizusawa), 11h. (Helwan).

Nov. 5d. Readings at Oh. (Zi-ka-wei), 5h. (Tokyo), 7h. (near La. Paz), 12h.
(Viem:xé)ﬁﬂls%h (St}r‘a(s;))ou%), 20hto io T(%ntﬁi Meril(da, ax;t‘l’hVer%[)’Clruz),

urc, ellington, an 'verview
Mostar, and Tiflis), 23h. (Tifiis). » (Helwan,
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Nov. 6d. 16h. 54m. 50s. Epicentre 18°-0S. 173°-0W. (as on 1920 May 264d.).

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

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

° o m. s. 8. m. s. 8. m. m.

Apia 4-3 17 120 +13 156 — 2 - — 2-3
ellington 25-5 202 — — — — e134 142
Riverview 35-7 236 — — e11 52 —74 e162 19-8
Sydney 35-7 236 12 58 28 (12 58) — 8 19-3 23-7
Melbourne 416 233 — — e 14 58 +29 — 352
Honolulu 420 21 —_ —_ — — e190 —
Victoria 79-8 31 — — (22 59) +38 23-0 402
Hong Kong 81-8 297 —_ — — — 42-2 —
La Paz 98-4 111 —_ — 35 1 1SR, 49-4 51-0
Chicago 98-6 49 _ — —_ — e 46-2 —_
Eskdalemuir 141-8 9 — — — — 69-2 —
De Bilt E. 1459 2 —_ —_— — — e852 —
Kew 146-0 8 — — — — — 932
Uccle 147-1 4 —_ — — — e1752 —
Vienna 148-8 349 156 5 L — — (i56-1) —
Moncalieri 153-1 359 — — e 59 20 ? 73-8 86-0
Helwan E. 154-7 303 44 10 ?SR, — — — —
Rio Tinto 1569 28 84 10 ‘L — —  (84-2) 932

Additional re s: Apia gives also MZ = +3:3m. Riverview MN =
+18-2m. Chicago L = +53-2m. De Bilt eLN = +-88-2m.

Nov. 6d. Readings also at 4h. (near Mostar), 5h. (Riverview), 9h. (2) and 10h.
(Christchurch), 14h. (Vera Cruz and Tacubaya), 15h. (Christchurch (2) ),
17h. (near Tokyo), 19h. (Hong Kong and Zi-ka-wei).

1921. Nov. 7d. 15h. 59m. 40s. Epicentre 6°-5N. 126°-0E.
(as on 1921 Sept. 22d.).

=—-584, B=+4-804, C=+"113; D=+4-809, BE=+-588;
G = —-066, H —e-092, K =—994.

Several readings of S at European Stations are noteworthy.

A Az P. O-C. S. 0 —C. L. M.

o s - M. B. 8. m. s. 8. m. m.

Manila 95 330 e2 24 + 1 4 50 +34 5-4 59
Taihoku 190 347 e4 20 — 9 — —_ 75 —
Hong Kong 19-5 326 426 — 9 — —_ 7-9 9-7
Batavia 229 237 e522 + 6 19 38 +15 e 15-8 —
Zi-ka-wei 250 351 €536 — 2 e9 48 —15 — 124
ukuoka 274 8 6 — 1 (11 31) +43 11-5 —
Kobe 29-4 15 eb5 58 —24 %9 33 PR, — 178
Osaka 29-5 16 6 35 +12 — — —_ 15-5
Tokyo 31-8 21 e6 21 —24 —_— — —
Tyosi 323 23 e6 32 -—19 — — e15-2 14-5
i 32-7 22 5 10 —104 _— —  13-1 16-1
Perth 39-6 194 —  — 13 54 — 6 235 —_—
Calcutta 39-7 299 750 — 2 17 14 ISR, 25-8 —
Colombo 459 273 12 20 17 20 +113 213 218
Riverview 468 151 e8 38 — 8 el5 26 —12 €220 258
Sydney 46-9 151 32 —14 15 50 +10 24-8 26-4
Melbourne 477 160 e 11 8% ?PR, i16 20 +30 194 22-1
Kodaikanal 48-2 278 856 -+ 1 (15 38) —16 156 324
Bombay 53-2 289 17 33 S (17 33) +34 — 30-8
%J)i& 650 (109 — — — — 30 e
ellington 654 141 e11 20 +33 19 56. +26 33-3 373
Honolulu E 147 69 1152 +5 21 3 —19 346 34-8
Tiflis 79-1 313 — — e23 20 +67 36-3 493
Helwan E 90-8 300 13 20 0 — — — —
Belgrade 96:3 317 e14 46 +55 e24 1 —78 e 451 619
Budapest 96-4 319 e3 50 ? e18 20 PR, e 463 —_
Vienna 97-9 320 — — — — e 473 596
Victoria 986 40 13 16 —47 21 9 310 511
Hamburg 99-7 327 e 18 20 ?PR, o 24 44 —69 463 60-1
Pola 100-7 319 24 20% 1S (24 20%) —102 e 52-3% 64.4
Strasbourg 1024 321 e13 20 —62 26 10 — 9 e49-3 615

Continued on mext page.
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A Az P. O-C. S. 0-C L. M.
° o m. s. 8. m. 8. m. m.
Rocca di Papa 102-6 315 e 22 14 ? 25 14 —66 e 50-2 65-2
Berkeley z. 102-8 49 e18 3 ?PR, —_ — e 471 48-7
De Bilt E. 1029 327 — —_ — — e49:3 600
N. 1029 327 — — — e47-3 555
Dyce N. 1037 334 25 32 7S (25 32) —58 498 550
Uccle 1040 326 — — — — e 483 61-2
Monecalieri 1046 320 e18 10 ?PR, 27 47 +69 489 634
Besangon 104-8 321 12 49?—104 26 27 —13  53-3 —
Edinburgh 105-0 333 — — e42 20 ¢ 453 658
Eskdalemuir 1054 333 el4 19 —17 e26 5 —41 473  65-8
Kew 106-1 328 25 20 28 (25 20) —93 —  68-3
Paris 106-1 324 e19 6 ?PR; e 26 37 —16 493 56-3
Oxford E. 106-4 328 —_ — 28 27 +91 513 64-8
Marseilles 1069 320 — — — — e 493 —
Cape Town 108-1 235 25 11 28 (256 11) —120 — —
Barcelona 1099 319 —_ — e 34 44 ISR, e 529 660
Tortosa 1112 319 — — — — e51-3 1736
Algiers 1114 313 — — —_ — e57:3 1723
Granada 1159 316 19 34 PR, 31 16 +179 — —
San Fernando 118-0 318 21 8 ¢PR; 30 26 +112 — 763
Chicago 122-8 29 — — 29 50 +40 36-8 —
Toronto 12449 — — e27 8 —137 e646 92-8
La Paz 162-9 127 i20 12 [+ 2] 34 50 ? 745 824
Additional readmgs Manila gives also MN = +5-6m. Batavia iP =

+56m.248., i=+5m.41s,, and +12m.20s., e=-+16m.31s. Zi-ka-wei
iPSN +10m.25s., MN = +15-0m. Kobe MN = +15-3m. Osaka MN
= +14-0m. Perth PR, = +9%m.43s. Rivervxew eP = +9m 1s.,, PS=
+15m.428., eSR;=+18m.38s. and- +19m.2s., MZ = 1285 MN =

+28-6m. Sydney SR,;= +18m.50s. Wellington ePR, = + l4m.44s.,
SR. + 24m.38s. Honolulu SN = +21m.8s. Tiflis MN = +41-3m.
Belgrade PR, = +17m 49s., PR, = +19m.11s., SR, = +26m.58., L = +57-8m.
Hamburg MN = +57-6m., MZ = +58-7m. Pola eS8 =-435m.208.? MN =
+64-1m. Strasbourg MN = +56-8m. De Bilt ePR,= +18m.24s.
Epicentre 6°-2N. 127°-2E. Dyce SN = +33m.32s. (¥SR,). Uccle MN =
+57-4m. Moncalieri MN = +66-8m.. Eskdalemuir ePR,N = +18m.37s.,
MN = +56-5m. Paris eSN = +26m.31s. San Fernando MN = +80-3m.
Toronto e = +33m.26s. (?SR,), eL =+466'1m., +80-0m. and +90-8m.,
eL? =+4100-6m. La Paz L rep. 5 +98-5m.

Nov. 7d. Readings also at 3h. (Vera Cruz and near Tacubaya), 4h. (near Mizu-
sawa), 5h. (Taihoku, Ottawa, and near Mizusawa), 6h. (Taihoku and near
Mizusawa), 8h. (La Paz), 16h. (near Tokyo and Mizusawa (2) ).

Nov. 8d ings at Oh. (Taihoku), 2h. (Belgrade), 4h. (Ottawa), 10h. (Manila),

: llh (Christchuroh), 15h. (Batavia), 16h. (Dehra Dun and Adelaide).

Nov. 9d. Readings at Oh. and 1h. (Taihoku), 2h. (near Manila), 12h. (near Port
au Prince), 14h. (near La Paz), 17h. (near Mizusawa), 18h. (Helwan),
23h. (near Mizusawa). .

Nov. 10d. Readings at Oh. (La Paz), Th. (near Port au Prince), 9h. (Vera Cruz
and near Tacubaya), 16h. (Batavia), 19h. (De Bilt, Hamburg, Helwan,
Tiflis, and near Mizusawa).

Nov. 11d. 1h. 18m. 45s. Epicentre 34°-2N. 77°-5E. (a8 on 1917 May 9d.).
A=+-179, B=+-808, C=+-562 ; D=+976, E=—-216 ;
G=+122, H=+-549, K= —827.

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

. o ° m. 8. 8. m. 8. 8. m. m.

Simla 31 185 e0 45 — 4 — — el6 —
Dehra Dun 39 17 115 +14 — — — —
¢ Bombay 15-8 197 6 51 1S 6561) +1 — —
Colombo 274 175 14 33 L — — (146) 174
Helwan E. 390 276 2015 ?L — —  (20-2) —_
Hamburg 50-2 316 — — — — 202 302
De Bilt 53-3 313 — — €20 15 SR, e27-2 295
Kew 56-7 314 — — — —_ — 392
Eskdalemuir 57-5 319 — — -— —  30-2 —

No additional readings.
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Nov. 11d. 14h. 30m. 12s. Epicentre 51°-0N. 179°-5W. (as on 1920 Oct. 28d.).

A=—-629, B=—-005, C=+-7T7T7; D=-—-009, E=+1-000;
| =—-T17, H=—007, K = —-629.
Very uncertain.

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

° o m. s. 8. m. s. 8. m. m.

Honolulu 34-1 142 e 15 32 L — —_— 18-6 18-8
Victoria 356 73 — -— —_ — 154 237
Berkeley E. 417 86 — — — — e?21-7 242
Chicago 600 60 1018 + 6 1818 — 5 e 290 —_
Toronto 628 53 —_ —_ — — e343 —
ashington 675 56 — —_ — — e41-8 —
De Bilt 76-8 357 — — e27 18 ISR, e44-8 56-2
Moncalieri 83-8 355 e 18 13 '!PR, 28 32 1SR, 40-3 —_
imbra 88-4 7 — -— — — e29-8 -—
Helwan E. 947 334 25 48 18] (25 48) +45 —_ —

Additional readings: Honolulu gives also eN = +17m.50s., MN = +19-6m.
Berkeley eZ = +23m.11s. Chicago L = +34-0m. Toronto L =36-5m.,
eL = +44-1m. De Bilt MN = +53-2m.

1921. Nov. 11d. 18h. 36m. 6s. Epicentre 8°-0N. 128°-0E.
(As on 1919 Mar. 21d.).
A=—-610, B=+:780, C=+-139; D=+-788, E= +-616;
G=—-086, H=+-110, K= —-990.

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

° ° m. 8. 8. m. 8. 8. m. m.

Manila 95 314 e227 + 4 5 6 +50 5-8 —
Taihoku 18-1 341 420 + 2 7 50 + 8 104 153
Hong Kong 19-6 319 424 —12 @ 14) -1 82 104
Zi-ka-wei 24-0 346 519 — 9 e9 43 — 1 ell6 140
Ni ki 24-8 4 534 — 2 — — 104 118
Batavia 255 237 e540 — 3 e9 32 —41 — 103
Hukuoka E 25-7 5 551 + 6 11 17 +61 194 246
saka 27-5 13 612 + 9 11 29 +39 164 169
Kobe 275 13 559 — 4 10 47 — 3 147 146
Tokyo 297 20 627 + 2 7T 1 ? 7-8 8-6
Tyosi 301 22 6 42 +13 13 53 ? 23-8 232
to 306 20 631 — 3 — 137 239
Mizusawa E 333 19 653 — 6 12 26 -3 — —
Hakodate 356 16 eT7 13 — 6 — — — 106
Oqtomari 40-7 14 742 19 (13 56) -—21 139 280
Calcutta 40-8 297 2 36 ? — — 91 17-2
41-6 195 751 -—17 9 55 PR, 14-1 —

Adelaide 44-1 167 830 + 3 il4 36 —27 e 221 31-8
Riverview 472 154 e8 42 — 6 il5 30 —14 219 25-8
Sydne 47-2 154 9 0 +12 15 42 — 2 229 263
Colombo 47-8 271 9 6 +13 (1554) + 3 159 174
Melbourne 48-4 161 930 +34 14 6 -—113 170 35-2
Kodaikanal 499 277 (9 24) +18 — —_— 94 330
Dehra Dun © 517 304 7 54 ? — —_ — —_
Bombay 54-5 288 940 + 4 17 12 -3 254 298
Apia . 636 110 e 10 54¢ +18 19 22 +14 309 369
Honolulu E. 723 70 11 49 +17 21 16 +22 340 459
N. 723 70 1131 -1 — — — - 43-2

Tiflis 79-7 311 e11 54 —23 e22 12 — 8 357 409
Sitka E. 869 33 — — i23 41 + 1 424 446
Helwan E. 917 301 13 30 5 — —_ — . 638
Lemberg 92-8 321 el4 +29 24 42 — 1 502 615
Victoria 96-1 40 (12 55) —55 (24 14) —63 242 508
Athens E. 961 310 e 14 +10 i24 11 —66 €389 567
N. 96-1 310 — — 024 6 —-71 —. 546

Budapest 96-6 320 e13 27 —25 23 54 —88 e 43-9 —
Belgrade 968 318 el1l3 48 — 5 i24 27 —57 319 47-2
Vienna 980 321 1342 -—18 25 0 —36 e44:4 494
Hamburg 99-4 328 13 58 — 9 i24 40 —70 419 556
Berkeley E. 1003 49 1417 + 5 25 28 —~31 475 52-3
Po. 1009 318 el4 4 —11 e 24 57 —67 e 430 641
Lick N. 1009 49 e 20 54 * ?PR, — — - — 509
Pompeii E. 1020 315 el15 54 +94 24 54 —81 439 539
Padova 1020 320 14 4 -—16 24 55 —80 46-2 68-2
De Bilt 102-7 328 e14 14 —10 e 24 54 —8T e 459 643

Continued on next page. o
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A Az P. O-C. 8. 0-—-C L M.
° ° m. 8. 8. m. 8. 8. m. m.
Rocca di Papa E. 1029 316 i14 21 — 4 i 24 56 —87 €333 537
N. 10249 316 i14 20 — 5 i25 4 —79 €347 55°1
Strasbourg 1031 322 e14 11 —15 e 26 —18 e439 644
Zurich 1031 321 e14 10 —16 e 24 59 —86 — —
Dyce 103-2 335 18 36 PR, 24 46 —100 43-3 52-7
Uccle 103-8 327 el4 14 —15 4 54 —97 429 652
Edinburgh 1045 333 el4 62 —26 25 6 —92 429 664

Besangon 104-7 323 14 53% +20 25 —92 509
Moncalieri 104-8 321 il14 11 —22 27 58 478 408 684
Eskdalemuir 104-9 333 — — 23 54 -—167 — —
Kew 105-9 330 18 54 (PR, — — 68-9
Paris 1059 325 e 18 55 ¢?PR, e 25 —111 469 559
Oxford E. 106-2 330 18 46 (PR, 2511 —103 344 711
Marseilles 107-1 320 e 19 {PR; €29 10 +128 e 489 52-8
Barcelona 1101 319 e 19 PR, 40 + €467 54-1
Cape Town 1106 236 18 10 [—14] 25 30 —123 — 261
Tortosa 1114 320 19 24 ‘PR, 29 3 482 424 634
Algiers 111-8 314 e14 25 —41 2531 —133 449 729
Granada 116-1 318 e19 19 ¢PR, i 30" +108 — —_
Coimbra 117-3 323 e19 59 (PR, 29 44 +76 470 57-2
Rio Tinto 1177 320 21 54 ?PR, — — — 789
San Fernando 118-3 319 18 36 [—12] 30 24 +108 — 810
Chicago 120-5 29 PR, 29 51 +58 e 48-9 —_
St. Louis E. 1214 33 i19 42 ¢PR, 22 48 (77-6) —
Ann Arbor E. 1220 25 2036 ?PR, 30 48 4104 46-9? 67-9
N. 1220 25 20 42 PR, 30 54 4110 — 679
Toronto 122-7 21 14 12 —104 i23 30 PR, e62:9 917
Northfield 1246 15° — — © 37 54 SR, 799 —
Ithaca 124-8 20 e 20 42 $PR. — — 689 —_
Georgetown N. 127-6 22 19 [+ 6] 30 26 +42 66-3 —_
‘Washington 1276 22 19 27 [+1 — — 639 —
Cheltenham N. 1278 22 — — 21 +95 580 92-5
Vera Cruz 1287 55 19 41 [+26] — —_ - —_
Port au Prince 1467 35 e 18 16 [—95] — — —_— _—
Porto Rico E. 1507 27 — — e48 54 ISR, e 822 990
La Paz 162-1 120 i20 19 [+10] 34 37 ? 725 98-1
Additional readings: Zi-ka-wei glves also iPSN = +10m.11s., PSE=
+10m.188., MN = +15-Tm Batavia iS = 45m.43s., i= +6m.38s.,
and +10m.4s. Osaka MN = +19-8m Kobe MN = +20-0m.
Tokyo MN = +8-8m. Tyosi MN = +24 ‘4m. Mito MN = +17-8m.
wa PN = +6m.50s. Hakodate MN = +9-0m. Adelaide
. iPR, = +10m.6s., i=+11m.18s., e= +16m.54s. Riverview eP =

+9m.10s., PS=+15m.42s,, and +16m.19s., - iSR,= +18m.57s., and
+19m.58., SR,= +20m.14s, MZ = +434-9m MN = +35-4m. Sydney
SR; = +18m.54s, Colombo S = +11m.6s. (QPR.) Melbourne SR;=
+15m.0s. Apia e=+11m.48. and +11m.26s., PR, = +13m.54s., and
+16m.95,, MN = +33-9m., T,=18h.36m.44s. Epicentre 1°-5S. 128°-0E.

Tiflis e = +34m.54s. Siftka eN = + 24m.7s. ictoria SV = +13m.54s.,
MV = +41-4m. Athens PR, = +17m.36s. Belgrade iP = +13m.55s.,
PR;N = +17m.14s. Vienna PR;N = +17m.48s.,, PR,E = 420m.16s.,
PR;N = +20m.17s., SN = 425m.9s., MZ = +65-4m. Hamburg MN =
+50-0m., MZ=+62-8m. Berkeley iE = +24m 48s. Pola MN =
+61-6m. De Bilt ePR; = +18m.26s., MN = +55-8m., T, =18h.35m.54s.
Strasbourg MN = +56-1m., MZ = +65 4m. Rocoa di Papa ePE =

+14m.68., iPN =+17m.30s.,, eLE = +38-1m. Dyce SE = +24m.56s.
: Uccle P=+14m.228., PR,= +18m.30s., MN +49-9m., MZ = +65-4m.

. Edinburgh PR, = 4+19m.3s. Moncalieri MN = +69-4m. Ba.roelona
PR, = +25m.298., MN = +69-4m. Algiers PR, = +19m.20s., I = +47 -9m.
Granada gives its readings as on 12d. San_ Fernando MN =+79 1m
St. Louis gives L as P of a following shock. Toronto PR,? = +18m.42s oy
eL = +49-3m., L= +60-8m. Ithaca eE = +31m.54s.,, eN = +36m.5
eE = +37m. 548, eLE +53-9m., e=+80m.12s. éeorgetown eE
+19m.248., eLE = 4+51-6m., eLN = +50-5m., LE = + 65 -4m Washingto
L= +75-9m, Cheltenham PR;N = +%im. 33s., eE= = +39m.14s. and
+44m.38.,, ME = 4 84-6m. La Paz i8S = +35m.0s., L? = +66-3m., MN =
+89-5m., L (rep.) = +92-2m.

Nov. 11d. Readings also at 2h. (La Paz), 6h. (Manila), Th. (De Bilt), 16h. (Manila
v . and near Athens), 18h. ( la), 19h. ((George) wn). (

.Nov. 12d. Readings at 3h. and 6h (Ottawa), 12h. (near Na.gasa.ki) 15h. (Sara-
jevo), 16h, (La Paz), 1 (La Paz and Colombo), 19h., 20h., and 21h.
(La Paz), 23h. (near Bat.avia).

.
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Nov. 13d. 8h. 40m. 45s. Epicentre 10°-5N. 71°-0W.

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

A Az P. O0-C. S. 0 —C. L. - M.

B ° m. 8. 8. m. s. s.  m. m.

Port au Prince N.E. 82 351 210 + 6 331 -—11 48 40
Nw. 82 351 — —_ 3 30 —12 3-8 73

Balboa Heights E. 85 261 215 + 6 3 51 + 1 55 5-9
N. 85 261 213 + 4 349 -1 54 . 62

Porto Rico E. 94 35 e5 17 L — —_ 8-0 8-6
N. 94 35 e5 30 L — — 8-2 8-3

Vera Cruz 25-8 293 5 58 +12 — —  16-5 21-2
La Paz 271 174 i555 — 4 i10 53 +10 137 184
Tacubaya 28-6 292 6 5 — — — 177 19-7
Cheltenham E 28-7 350 — — 11 30 +18 142 149
N 28-7 350 6 51 +36 11 10 — 2 131 134

‘Washington 28-9 350 558 —19 11 45 +30 16-6 —_—
St. Louis E 330 332 e7 57 +61 el2 33 + 9 142 180
Ann Arbor N 33-7 346 815 +73 (12 45) + 9 128 —
Toronto 34-0 350 — —_ — — e17-0 206
Chicago 34-5 339 6 5 —64 12 0 —48 e 15-8 —
Rio de Janeiro N. 43-1 140 —_ — e 22 39 L 24-4 —
Berkeley 53-3 310 — — — — 315 349
Victoria 57-7 322 17 46 18 (17 46) — 9 301 409
Granada 657 54 110 54 + 5 — — — —
Eskdalemuir 68-8 35 _— — — — 312 392
Edinburgh 69-0 35 — —_ — — —  44-2
Oxford 69-3 39 — _— — — — 352
Paris 71-3 41 — — — — 332 —
De Bilt 732 39 — — e21 16 +12 e 332 38-0
Moncalieri 747 46 e¢15.36 PR, 25 36 SR, 368 —_
Strasbourg 748 42 1139 — 9 e12 15 ¢ —_— —
Hamburg 76:3 37 i11 46 —11 — . — €382 46-2
Pola 790 45 — — 21 48 —24 —_ —
Additional readings: La Paz gives also i= +11m.27s. St. Louis MN =
+19-8m. Ann Arbor LE = +12-2m. - Toronto iL = +15-6m., eL =
+19-6m. Victoria L? = +21m.43s., ?SR.. De Bilt MN = +34-3m.

Nov. 13d. 13h. 51m. 158. Epicentre 20°-5N. 141°-5E.

A=-—-733, B=+-583, C=+:350; D=+622, E=+-783;
G =—-274, H=+-218, K= —-93T.

A Az P. O-C. S. 0—C. L. M.

° ° m. 8. 8. m. 8. 8. m. m.

Osaka 152 340 3 53 +11 6 46) + 9 6-8 8-1
Tyosi 15-2 358 33T — 56 6 16 —21 — —
Kobe 153 340 352 + 9 (6 54) +15 6-9 7-0
Tokyo. ~15:3 355 i3 42 — 1 4 43 ? 6-2 6-4
Mito 15-9 357 345 — 6 (6 45) — 8 6-8 7-0
Nagasaki 16-1° 322 4 7T +14 — L — 75 75
Hukuoka N 16-4 325 414 +17 (7 36) +32 76 77
Mizusawa E. 18-6 359 416 — 8 7 37 —16 —_ —
18-6 359 417 — 1T 7 36 -17 — —

Taihoku 18-9 288 e4 54 426 — — 9-0 —
Manila 20-4 257 e5 19 +33 — — — —
Zi-ka-wei 210 305 i442 —11 e8 10 —34 —  10-1
Hong Kong 25-5 279 548 + 5 —_ — — 142
Ooto: ' 26-2 2 523 —27 — —_ 96 —
Batavia 43-2 235 818 — 2 14 52 + 1 —_— —
Sydney 55-1 170 16 45 38 (16 45) —37 — 308
Riverview 55'1 170 e10 8 +28 e17 21 — 1230 324
Honolulu 561 78 — — e 16 40 —55 20-8 —
Melbourne 584 177 — — e 17 33 —-31 — 18-6
Hamburg 95-0 334 il7 17 PR, — — e 50 —
Helwan E. 961 306 23 45 S (23 45) -9 — —
De Bilt 98-1 334 —_ — e 24 57 —40 e46-8 496
Eskdalemuir 98-5 341 — — 124 53 —48 46-8 —
Uccle 994 334 —_ —_ —_ — e46-8 —
Additional readings: Osaka gives also MN = +6-9m. Batavia iP =
+8m.19s.,.i = +15m.47s. Riverview MN = +29-6m. De Bilt MN =

+57-8m. Eskdalemuir e = +31m:38s.
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Nov. 13d. Readings also at Oh. (Riverview), 9h Batavia), 11h. (Tacubaya),
12h. (Batavia), 15h. (La Paz (2)), 1 anila), 18h. (Batavia and
Riverview), 20h. (Ottawa), 23h. (La Paz and Chrls urch)

Nov. 144, 6h. 51m. 40s. Epicentre 18°-08. 173°-5E. (as on 1921 Oct. 18d.).
. A= —-945, B= 1108, C=—-309 ; D=+-113, E=+'994;

G=+4-307, H=—-035, K= —-951.

A Az P. 0-C. 8. o -C. L. M
: o o m. 8. 8. m. s. m. m
Apia 148 76 e455 +79 eb5 58 —29 89 —
verview 255 227 e545 + 2 e1014 + 1 e12:5 14-2
Christchurch 256 181 538 —6 11 2 +48 145 17°1
Melbourne 31-8 227 e8 20 $PR, —_ —_ — 1841
Adelaide 35-3 234 — — — — — 208
Honolulu =E. 483 39 16 32 ¢S 216 32) +34 223 24-8
N. 483 39 16 20 S 16 20) +22 225 25-2
Perth 53:5 243 — — — — 213 —
Batavia 65-9 273 e10 50 0 18 50 —46 — —_
Berkeley 821 46 — — — — 389 —
Victoria - 87-0 37 — — (24 31) +50 245 44-3
Kodaikanal 98-9 279 58 56 — —  (58-9) —
Chicago 1084 51 19 1 PR, 28 50 +96 e 448 —
Toronto 1146 49 —_— —_ —_ — 632 170-8
De Bilt 144-7 348 — —_ — — e81-3 —

Additiopal readings : Apia gives also another readlng at +10m.50s. River
view eS =410m.46s., MN = Honolulu 8 = 420m. 105

Batavia i=+12m.128.

Nov. 14d Readlnga also at 1h, (La Paz), Th. (Zi-ka-wei, Manila, and Batavia),
h. (La Paz, Christchurch, and near Tokyo), 12h. (Riverview and near
Mlzusawa), 15h. (Riverview), 16h. (La Paz), 18h. (nea.r Osaka). :

Nov. 15d. 4h. 50m. 3s. Epicentre 35°-3N. 130°-8E.
A =-—-533, B= 618, C=+-578.

A P. O—C. 8. 0-C. L. ME MN
° m. 8. m. 8. 8. m. m. m.
Hukuoka, 17 07 — 19 —_ — 05 — 0-9
27 039 — 3 —_— — 14 — —
Kobe 36 10 56 0 (1 39) 0 16 27 1-9
Osaka 3-9 1 2 +1 ars0) +3 18 37 4-7
Kyoto 41 el 3 -1 — - 21 23 2-1
Zi-ka-wei 88 ad — 3589 +1 - - —

No additional readings.

1921. Nov. 15d. 20h. 36m. 30s. Epicentre 38°-5N. 70°-5E.

A = +-268, B = + 758, C=+'595; D =+4-943, E=—-334;
G = +-199, H= + 561, K = —-804.

A depth 0-030 of focus is assumed.

Corr.

for
Focus A Az P. 0-0C. S. 0-0, L. M.
o o o m 8 8. m. s. 8. m. m.
Simla —-02 77 132 il 48 -8 i2 36 —-48 i31 31
Dehra Dun —03 88 133 2 30 +2 —_ — — —
Bombay -10 177 173 3 56 -5 7 8 -5 — 73
Tiﬂl's —-12 206 293 5 54 480 i9 42 +66 155 -
Cal -12 208 127 4 54 418 (8 36) +21 86 —
Kodnikansl -18 270 165 5 54 14 — — 89 151
Colombo —-2°0 308 164 7 0 +4 1.0 -13 129 205
Helwan —-22 332 270 6 28 -—10 1 38 -13 — —
B. —22 332 270 6 48 +10 — — 238
Lemberg . —23 "3:°7 308 i 50 —10 i 12 13 -17 €190 197
Belgrade -2:4 383 301 i7 156 -6 112 56 -13 0234 305
HongKong- - -—25 402 100. 7 27 -9 (13 17) -17 —. —

Oontinued on next page.
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Corr.
for
Focus A Az. P. 0-C. S, 0-C L. M.
o e o m. s s. m. s 8. m. m.
Mostar -2'5 403 298 i7 19 -17 i12 58 -39 €133 169
Vienna -2'5 408 307 i7 8 -5 (113 36) -6 1138 179
Zi-ka-wei —-26 421 84 i7 42 -9 (el3 48) -11 16-8 17-6
Pola —2'7 429 300 ig 0 +3 il4 8 -2 1175 17-9
Pompeii B. —27 432 293 8 10 +11 14 24 +10 515 —
Padova —-28 442 - 302 8 1 -5 14 28 -1 f— —
Rocca di Papa —28 443 296 i8 6 -1 i14 19 -9 ,e2713 —
Hamburg —-28 445 315 i8 5 -4 i14 26 -5 e154 184
Taihoku —2:8 448 91 8 5 -6 — — —_ —_
Zurich —2'9 461 305 ig 15 -5 il14 46 -5 177 —
Strasbourg —-29 465 309 i8 18 -5 il4 54 -2 o185 209
Moncalieri —29 471 302 ig 17 -10 114 59 -6 22°5 32:1
De Bilt —30 476 312 ig 28 -2 il5 9 -1 e190 198
Besangon —30 478 .305 8 30 -2 15 11 -1 21°5 —
Uccle -30 482 310 ig 33 -1 1il15 18 0 i201 —
Nagasaki —-30 482 78 829 -5 — — — —
Hukuoka —-30 483 78 8 32 -3 15 25 + 6 194 20°5
Marseilles —-31 492 300 8 50 +9 i15 39 +10 e205 —
Manila —31 498 103 e8 34 11 — - — —
Paris -31 498 309 i8 45 0 i15 36 -1 195 19'5
Dyce -32 510 320 8 53 0 (15 53) + 2 159" 216
Kew -32 510 312 8 30 -—23 — —_ — 35'5
Oxford -32 515 313 8 53 -3 16 0 + 2 19'7 289
Kobe -32 515 74 8 54 —2 — - — 183
Osaka -32 518 74 9 0 +2 17 24 483 251 300
Edinburgh —-3-2 518 318 ig 57 -1 i18 7 + 8 — 21-2
Eskdalemuir -32 519 318 i9 1 +3 il6 9 + 7 215 271
Barcelona —-32 520 299 i9 3 +4 il16 9 + 5 e2l9 —
Algiers -33 529 292 i9 6 +2 i1 17 + 3 21°5 23-2
Ootomari -33 530 57 9 6 +1 — — — —
Hakodate -33 532 -62 9 3 -3 — — e 92
Tortosa —33 534 299 i9 12 +4 i1 21 +1 220 227
Mizusawa —34 544 66 9 186 + 3 16 33 + 2 — —
Batavia —-34 546 135 i9 4 0 —_ —_ e 195 —
Tokyo -34 5417 7 i9 12 -3 — — — 111
Tyosi —-34 555 68 9 22 +1 17 11 +26 — —
Granada -35 576 295 i9 42 +8 i17 25 +15 — —
Rio Tinto —-36 596 298 10 30 +4 — —_ — 235
Coimbra -36 599 .30 i9 5 + 7 17 57 +19 1282 —
‘San Fernando —-36 599 298 10 4 +16 17 42 + 4 — 393
Perth —4:0 805 143 11 40 18 — — — —
Cape Town —41 855 221 12 26 - 2 21 52 —47 226 22'8
Ottawa —43 927 338 I3 0 -7 23 11 —45 43'5 —
Victoria —43 943 10 14 23 467 23 15 —59 e440 457
Toronto —43 953 340 - _ 23 30 —54 1432 46-4
Ithaca —43 955 337 el13 0 —22 i23 23 —-63 o475 —
Ann Arbor N. —44 978 342 13 18 -16 23 30 -79 395 495
Georgetown E. —44 989 33 e13 30 11 23 44 =17 448 —_
N. —44 989 338 e13 30 11 123 4§ —178 658 —
z. —4'4 989 336 el13 30 -11 23 30 -91 495 —
Washington —-44 989 336 14 27 446 23 4 =11 40'5 —
Cheltenham ~. -4'4 990 336 13 20 -21 — —_ 272 273
Chicago —4-4 992 45 13 28 14 23 39 -85 e410 —
Melbourne —44 1012 130 18 30 ?PR, — — 307 611
St. Louis E. —45 1028 346 el6 24 ? i24 6 -93 322 463
Riverview —45 1029 124 e17 37 ?PR, e24 2 —-98 o339 632
Sydney . —-4'5 1029 124 12 30 92 — - — 330
Berkeley B. —45 1048 10 el4 26 +13 25 58 -1 q459 —_
z. —45 1048 10 13 57 -—15 25 51 -8 QAR —_
Honolulu N. -45 1082 47 18 17 ?PR, 28 21 ? 44'2 46'5
cson N, — 1112 .1 18 56 ?PR, 23 52 ? 28" 285
La Paz — 1384 290 19 10 [-27] - —_ 675 810

Additional readings and notes: Tiflis gives also e = +6m.59s. and - 9m.318.
Helwan gives Milne-Shaw readings (recorded in the first_line) also PR, =
+7m.20s. Belgrade PR,N= +8m.2s., PRE= +9m.3s., PR,E= +10m.2a.,
PR;N = +10m.4s. PR,E = +11m.10s., PR,N = +11m.12s., SR,E =
+14m.51s., SR,N = +14m.53s., SR,E = +16m.56s., SR,N = +16m.57a.,

SR,E = +17m.33s., SR,N =17m.35s. Hong Kong 8 is recorded as PR;.
Mostar PR, = +8m.6s., SR, = +13m.12s. Vi

+7m.38s.

Zi-ka-wei PME = +9m.38s.,
+13m.48s., PSN = -+ 13m.49s., this is taken to be S in the_table, SR,V

+156m.20s;, MN = +17-4m.

+8m.9s.

enna
eS =+

Pola MN = +17-6m. d
Hamburg PR,= +10m.258., MZ = +19-2m., MN ='+19-3m,

Notes continued on mnext page.

iZ = +7Tm.3
13m.18s.,

78, iB=
PSE

»
»

Padova PR, =
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Strasbourg iPE = +8m 18s., iPN = +8m.21s., PR,V = +10m.13s., PR,E =
+12m.18s., MN = 4 21-0m. Moncalieri MN = +35-2m. De Bilt
MN = 4-26-3m Uccle PR,= +10m.28s., i= +16m. %‘ss -+17m.59s.,
+19m.32s., and +20m.4s. (taken as 1L) Epicentre 40°-5N. 69°-9E.
Ma.rseﬂles PR; = +10m.518., SR;= +18m.17s. Paris SR, = +18m.8s.,
MN = +21-5m Dyce iE = +10m.558. and +11m.53s. oy iN = +13m.23s.,
MN = +21-0m. Kobe readings have been increased by 10min. Osaka
MN = 4-31-6m Edinburgh PR;= +11m.2s. Eskdalemuir PR, =
+11m.3s., T, =20h.36m.33s. Barcelona PR,?=+49m.51s., PR,=
+11m.3s., ? = +17m.34s8., SR, = +18m.27s. Mizusa.wa. SN = +16m.35s.
Batavia i—+16mls, +17m2ls, and +17m.45s. Coimbra i=
+19m.248., +25m.458.; +28m.12s. (taken as L in the table), and +33m.18s.,
T =20h. 361m.26s. 'San Fernando MN — +38-9m. Ottawa. PR;=
+16m.32s. PR. =18m.428., SR, = +29m.23s., SRZ— +33m.2s.,eLi = +41-5m.
Ty =20h. 37m.17s. Victoria iSR,? = +24m 578. Toronbo iSR,; =
+26m.0s., 1SR3—- +31m.18s., e= +36m.30s., iSR,’l = +38m.308., eL =
+54-5m. Ithaca PR,;=+1Tm.48., eN = 9m.0s. Ann Arbor

SE +23m.368., ME = +43-5m., T, =20h.37m. 365 ? Georgetown iEN =
+19m.418., iZ = +19m.30s. (?PRI). ‘Washington PR, = +17m.30s.,
PR; = 4+20m.38s., L =+50-5m Cheltenham eN = +16m.30s. and
+22m.34s., LE = +26-1m., LN +23-6m. Chicago PR, = +17m.30s.,
PR, = +19m.358.,, L =+ 635 Melbourne SRl +23m 36s., SRy,=
+25m.488., SRy = +27m.54s. St. Louis MN = 447 -0m Rlvemew
e(SR;) = +26m.39s.,, e=+32m.27s., and +32m.39s., "MN=+6
Berkeley PR,E = +18m 138., PR,Z = +18m.26s. Epicentre 40°-ON. 70° OE
La Paz iP = +19m.17s.

Nov. 15d. Readim;s also at 2h. (Zi-ka-wei, Batavia, and Manila), 3h. (Helwan
and De Bilt), 4h (La Paz), 6h. (Helwan), 8h. (Georgetown and Nagasaki),
11h. (La Paz), 13h. (Nagasaki, Zi-ka-wei, and near Osaka), 17h. (near
%‘fﬁ:y&)‘, 1l§h )(La. Paz), 19h. (Helwan), 20h. (Vera Cruz and Tacubaya),

a Paz

Nov. 16d. 13h. 53m. 2s. Epicentre 35°-3N. 130°-8E. (a8 on Nov. 15d.).
A P. 0—C. S. 0-C. L. M.
8.

o m. 8. m. s. 8., m, m.
Nagasaki 2-7 0 42 — — —_ —
Kobe 3-6 2 17 L — —_— (2-3) —

- Osaka 3-9 1 46 23 (146) —1 2-6 39
Zi-ka-wei 88 elst —19 — — — —

Nov. 16d. 14h. 38m. 50s. Epicentre 3°-:0N. 122°-0E. (as on 1920 May 19d.).

A=~—-529, B=+-847, C=+-052; D =+848, E=+530;
G=-—-028, H= +044 K = —-999.

Very doubtful.
A Az P. O0-C. S. 0 —C. L. M.
° o . IN. B8 8. m. 8 - - 8 m. m.
Manila 11-3 5 — — o416 —46 74 —
Batavia 17-7 239 — — 630 -—63 — —_
Hong Kong 20-8 339 4.56 + 5 — — (9-3) —
Zi-ka-wei 28-0 2...6.30 +22el1ll 0 -+ 1 — 272
Melbourne 460 152 . — — e17 10 - ¢ — 3441
Riverview 46-0° 146 — — el1l5- 4 —24 €266 311
Hy 46-0 146 16 40 ?S (16 40) +72 266 303
elwan 89-0. 300 25 10 S (25 10) +67 _—
De Bilt 103-7 325 - — —. — e 56-2 —
Tecle . 104-6 324 —_— —_ - — e552. —
Add(tional readings and notes : Hong Kong gives L as alternative P. + lzg-kagvei
m.43s.,

gives also eP = +Tm.4s. Riverview S given as e, also eS =
PS = +20m.0s., MN = +30-4 .

Nov 16&. Remiingaalsoat 4h. (La Paz; Batavia a.ndnea.rMa.nﬂa) Helwan),
(L Ton;tosa), 911 (Bat(avia), 15h. (La ’Pa.z (2), and Kodaikal(lil), 18h.
a Paz
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Nov. 17d. 7Th. 51m. 25s. Epicentre 11°-0N. 127°-0E. (as on 1921 Sept. 28d.).

A=—-591, B=+-784, C=+-191; D=+-799, E=+-602;
G=—-115, H=+'152, K= —-982,

- A Az P. O0-C. S. 0—-C. L. M.
° o m. 8. 8. m. s. s. m. m,
Manila 69 303 el21 -—24 3 39 +32 4-3 4-8
Taihoku 149 341 — — ¢6 40 +10 — —
Hong Kong 16-7 315 352 —9 6 55 —16 9-0 —
Zi-ka-wei 20-8 347 e4 49 — 2 e8 37 -3 — —
Batavia 26-4 230 i6 14 +22 i8 39 -—111 — —
Kodaikanal 48-7 275 26 41 L — —  (26°7) —
Riverview 504 153 e 10 52 +103 e 17 45 +81 e23-8 30-3
Sydney 50-4 153 14 5 ? — — — ——
Helwan E 89-4 301 22 35 S (22 35) —92 — —
Victoria 944 40 — — — — 438 517
De Bilt 99-6 329 — — — — €526 569
Uccle 100-8 327 —_ — —_ — e 516 —
La Paz 164 112 19 16 [—551 — — 259 —
Additional readings : Manila gives also MN = +5-6m. - Batavia P = 4+4m.12s. -2
the roid;ngs entered being i’s. Riverview MN = 430-7m. De Bilt

Nov. 17d. 22h. 12m. 30s. Epicentre 36°-5N. 118°-0W. (a8 on 1915 Oct. 34.).

A=—-377, B=—-710, C= 4595 ; D=—-883, BE=+-470;
G =—-279, H=—-525, K =—804.

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

° ° m. 8. 8. m. 8. 8. m. m.

Lick 3.0 287 i046 — 1 il 23 0 — 15
Berkeley- E. 37 294 e059 + 1 el 44 + 2 el-8 2-0
N. 37 294 el 0 + 2 e143 + 1 e19 22

Tucson N. 7-3 123 —_ — e3 1 —11 — 37

Berkeley gives also iPN = -+ 1m.9s.

Nov. 17d.. Readings also at 4h. and 5h. (Manila), 7Th. (’I‘aihoku), 18h.. (Barcelona
and near Tortosa), 22h. (near Mizusawa and Tokyo).

Nov. 18d. 2h. 33m. 36s. Epicentre 11°-0N. 127°-0E. (as on Nov. 17d.).

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

° ° m. 8. 8. m. s. 8. m. m.

Manila 69 303 el 41 — — — 4-7 —
Zi-ka-wei 20-8 347 e4 51 0 e8 51 +11 — —
Kodaikanal 48-7 275 30 18 ? — —
Riverview 50-4 153 —_ —_— 18 18 +114 e31:5 354
Helwan E. 894 301 57 24 ‘L (57-4) —
De Bilt N. 996 329 — — —_ — €534 568
- Uccle 100-8 327 — — — — 534 —

‘Helwan reading is increased ﬁy 1h. De Bilt gives also eLE = +54-4m.

Nov. 18d. Readings also at 2h. (near Mizusa.wa.), 4h. (Helwan), 5h. (Manila),
6h. (Riverview), Th, (Taihoku), 9h. (Kingston, Mizusawa, and Port au
Prince), 16h. (La Paz and near Mostar), 18h. (Budapest), 20h. (near
Batavia and near Mostar and Sarajevo).

Nov. 19d. Readings at 2h. (near Tacubaya and Oaxaca), 7Th. and 8h. (near
Eok o),) 14h. (near Rocca di Papa), 19h. (Batavia.), 22h. (Batuvla and
az),
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Nov. 20d. Readings at 6h. (Taihoku, Manila, Hong Kong, and Zi-ka-wei), 7h.
Taihoku, Hong Kong, and Zl-ka.-wel), 8h. (Taihoku and La Paz), 11h.
(Batavia and Manila), 14h. (Azores), 21h. (Helwan), 23h. (Christchurch).

Nov. 21d. . Readings at Oh. (near Nagasaki), 3h. (Tiflis), 4h. (near Mizusawa),
llwlilzlm (neal)‘ Sarajevo), 14h. (near La Paz), 17h. (Batavia), 23h. (near
sawa).

Nov. 22d. 20h. Tm. 30s. Epicentre 15°-0N. 111°-0E. (as on 1917 Feb. 5d.).

A=—346, B=+-902, C=+256; D=+-934, E=+-358;
G=—-091, H=+-242, K= —-966.

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

° ° m. 8. 8. m. 8. 8. m. m,

Hong Kong 79 22 151 -9 3 39 + 5 4-0 —
Manila 96 91 e4 24 1S (e4 24) + 6 4-8 —
Zi-ka-wei 188 29 e431 + 4 e7 45 —13 10-2
Batavia 21-6. 191 — — —_ — e 10 4 —
De Bilt 87:6 324 — — —_ — e 455 —
Additional readings and notes: Hong Kong gives also PR, = +2m.52s.

Manila reading is given as at 21h. Zi-ka-wei MN = +10-4m. Batavia
e=+6m.49s,, +10m 25s. (taken as L), and +12m.10s.

Nov. 22d. Readings also at 4h. (near Tokyo), 9h. (Batavia), 10h. (Hong Kong
aﬁ;ﬁ)Mamla), 11h. and 18h. (Tiflis), 21h. (La Paz), 22h. (Helwan and De

Nov. 23d. Readings at 8h., 11h., and 17h. (Tiflis), 19h. (near Tacubaya), 21h.
. (Hong Kong), 22h. (Helwan and Tacubaya), 23h. (near Colima).

Nov. 24d. Readings at 2h. (Colombo (2) and Batavia), 3h. (La Paz), 8h. (Helwa,n),
10h. (Nagasaki), 11h. (Toronto and Vlctoria.), 14h (Helwan, near
sawa, and near Sarajevo), 15h. (Riverview), 16h. (Helwan), 18h. (River-
view, Melbourne, Adelaide, and Perth), 19h. (De Bilt), 21h. (Melbourne),
22h. (Taihoku).

Nov. 25d. Readings at 6h. (Kingston, Melbourne, and Rlverview), 8h. (Oaxaca,
Vera Cruz, and Tacubaya), 12h. and 13h. (Colombo), 14h. (La Paz),
15h. (Taihoku and La Paz), 16h. (Vera Cruz), 17h. (Oaxaca and Merida),
18h. (Ba,ta.via (2) ), 19h. (Apia and Batavia).

Nov.

4

26d. Readings at Oh. (near Sarajevo), 5h. (Tiflis), 9h. (Taihoku), 12h.
(Taihoku and near Sarajevo), 17h. (Tacubaya), 22h. (Batavia).

Nov.

4

27d. Readings at Oh. (La Paz), 4h. (Simla), 7h. (near Balboa Heights),
9h. (La Paz), 11h. (Zi-ka-wei, Helwan, Taihoku (2), and Hong Kong),
%:{lﬁ ((11331%1301(;1 De Bilt, Hong Kong, and Zi-ka-wei), 19h. (near Simla),

a Paz

Nov. 28d4.  Readings at 1h. (near Mizusawa), 2h. (Manila), 4h. %()’ 5h., and 7h.

(Iia Paz), 8h. (Taihoku), 12h. (Puebla), 13h. (Colom| 14h. (near

. Oaxaca, Colima, Tacubaya, and Vera Cruz), 18h. (near La Paz and near
szusa.wa.), 20h. (Helwan) . N
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Nov. 29d. 2h. 43m. 36s. Epicentre 28°-0N. 130°-0E. (as on 1921 June 23d.).
A =—:568, B=+-676, C= +-470; D=+4-766, E=+-643;
G=—-302, H=+-360, K= —-883.

A Az P. O-C. S. 0 —C. L. M.

° ° m. 8. 8. m. 8. 8. m. m.
Zi-ka-wei 8-1 295 — — — — e61 —_
Taihoku 81 250 — — e3 52 +12 — —
Hong Kong 154 252 3 44 0 6 16 —25 — 6-9
Manila 159 214 e 3 51 0 — — 6-2 7-5
Colombo 519 256 15 24 28 (15 24) —179 — 314
Helwan E. 3-2 300 54 24 L — — (54-4) —
De Bilt 86-6 329 — — — — e504 592

Manila gives also MN = +6-6m.

Nov. 29d. 4h. 15m. 45s. Epicentre 36°-0N. 141°-0E. (as on 1921 Aug. 22d.).

A=—629, B=+509, C=+-588 ;- D= +-629, E=+-T17;
G =—457, H=+-370, K = —809.

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

° ° m. 8. 8. m. 8. 8. m. m.

Tokyo 11 253 i0 14 -— 3 0 25 — 6 0-7 0-8
Mizusawa  E. 3-1 1 041 — ¢ 117 -9 — —
N. 3-1 1 034 -—15 113 —13 — —

Osaka 47 256 139 +26 — — 26 45
Kobe 50 256 —_ — e2 30 +13 5-2 —_
Zi-ka-wei 170 259 — — — — e89 —

Osaka gives also MN = +3-1m.

Nov. 29d. 12h. 4m. 4s. Epicentre 43°-9N. 9°-5E. (as on 1917 April 26d.).
A=+-T11, B=+-119, C= +-693.

A P. 0—C. S. o-— C. L. M.

° m. 8. 8. m. 8. m. m.

Padova 2-3 0 41 +.6 0 58 - 5 — —

* Pola 3-3 1327 1L — — (158 —
Zurich 36 el 7 +11 il 44 + 6 — —
Vienna Z. 65 2 26 1S (2 26) —31 - i36 5-2

Additional readings: Padova gives also SR,= +1m.34s. Zurich ePV =
+1m.58., iSN = +1m.43s.

Nov. 29d. 22h. 46m. 0s. Epicentre 18°-0S. 173°-0W. (as on 1921 Nov. 6d.).

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

A Az P. O-C. S. 0 -C. L. M.
° ° m. 8. 8. m. 8. 8. m. m.
Apia 4-3 17 il 14 7 157 —1 2-4 3-0
Riverview 35T 236 e7 50 431 e12 50 —16 e16-1 196
Berkeley 734 40 — — — — e31-8 345
Victoria 798 31 — — — 37-6 40-0
La Paz 98-4 111 17 58 PR, e 28 38 ISR, 46-8 53-3
Toronto 104-8 48 — — —_ — eb574 61
De Bilt 145-9 2 €20 30 [+40] — — e810 907
Vienna 148-8 349 19 58 [+ 4] — —_ — 225
Strasbourg 1494 358 20 O [+ 5] — — — —
Rocca dj Papa 1557 350 e 20 48 [+45] —_ — — 28-0
Additmna.l readings : Riverview gives also eP? = +8m.548., MN = +22-5m.
De  Bilt MN +92-8m. Vienna iZ= +20m.1s.  Strasbourg ePE =

+20m.4s
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Nov. 29d. Readings also at 2h. (La Paz), 10h. (Riverview), 11h. (Helwan), 13h.
(La Paz), 18h. (Vienna, Melbourne, and Riverview), 19h. (De Bilt),
20h. (Helwan), 21h. (La Paz and Honolulu), 22h. (Helwan).

Nov. 30d. Readings at 1h. (near Tokyo), 3h. (Colombo), 8h. (La Paz), 12h. (3)
and Ton. Crigis). " ¢ ko) ¢ ) ¢ ’ ¢

Dec. 1d. 10h. 49m. 32s. Epicentre 30°-0N. 119°-5E.
A=—-426, B= 4754, C=+-500 ; D=+-870, E=+-492;

G = —-246, H = +-435, K = —-866.
A Az P. O0-C. S. 0 —-C. L M.
° ° m. 8. 8. m. 8. 8. m. m.
Zi-ka-wei 21 54 i1 0 8 (@1 0) + 2 (12 3-5
Taihoku 5-3 157 — — e4 9 ? 5-1 —
Hokoto 6-5 180 — — 4 10 $ 4-6 —
Hong Kong 9-0 213 6 16 ? — 7-2 7-8
Nagasaki 93 170 213 — 7 (3853 -—17 39 4-5
Kobe 140 66 e3 27 + 1 — — i54 10-1
saka 143 67 — — 6 15 0 74 8-2
Manila 15-5 175 e4 58 +72 —_— — 105 —_
Tokyo 1749 66 e4 19 + 3 _— — e84 104
imla 36-2 282 20 22 L — —  (20-4) 213
Batavia 382 200 e8 26 +46 i14 34 +53 e26-9 —
Colombo 43-8 245 1552 S (15 52) +53 305 330
Helwan E. 742 295 3128 L —_ —  (31-8) —
Vienna 76-0 319 1154 —1 21 35 — 2 e37°0 441
Hamburg 76-1 325 — — — — e385 430
Pola 79-2 316 22 28 S (22 28) +14 42-5% 44-8
De Bilt E. 799 325 —_ — e2218 —~ 4 395 453
N. 799 325 — — 22 15 -1 — 456
Dyce 79-9 332 — — — — 404 434
Strasbourg 80-6 321 —_ —_— — — o434 50-8
ccle 81-1 324 — — — — e385 454
Florence 81-4 316 36 18 L —_ — (36-3) 445
Rocea di Papa 816 314 — —_ — — e44-3 457
Eskdalemuir 816 331 — — 2219 —23 415 46°1
Besancon 824 320 43 21 L —_ — (43-4) 455
Bidston 829 329 — — — — 445 475
Kew 82-9 328 —_ —_ — — —  49-5
Oxford 83-2 328 —_ — —_— — 432 471
Paris 83-2 323 — — e 34 28 ? 425 455
Tortosa 89-2 318 e43 47 L — — e46-5 516
Coimbra 94-8 322 37 19 ? — — 500 527
San Fernando E. 96-3 319 —_ —_ — — — 560

Additional readings and notes: Nagasaki gives also MN = +4-6m. Kobe
MN = +9-2m. Osaka MN = 48-4m. Mizusawa (A =20°0 Az.=57°),
PE =10h.47m.42s., PN =10h.48m.24s., SE =10h.53m.498., SN =10h.53m.48s.
Batavia i=+15m.15s. Vienna iZ = +12m.2s. Pola MN = +44-Tm.
Strasbourg MN = +44-6m. Eskdalemuir MN = 448-4m. Coimbra
LN = +51-Tm. San Fernando MN = +56-5m.

Deo. 1d. 17h. 53m. 10s. Epicentre 24°-0N. 124°-0E. (as on 1919 Dec. 16d.).

A=—511, B=+-757, C=+-407 ; D=+-829, E=+-559 ;
G=—-228, H=+-337, K= —914. -

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

° ° m. 8. 8. m. s 8. m. m.

Taihoku 25 294 03 - 3 — — 1-0 1-3
Hokoto 4-1 275 1 4 0 — — 1-4 —
Zi-ka-wei 7-5 343 e1 54 0 e326 + 2 —_ 4-5
Hong Kong 9-2 262 4 3 I8 4 3 -5 — 56
Helwan 80-4 208 53 50 ‘L — — (538) —
Hamb: 839 327 _ . - — — 0438 52-8
De Bilt 87-2 327 — —_— —_ — ©46-8 55-2
Ucele 88-3 327 — —_ — —_ — 468

. Eskdalemuir 88-8 333 — —_ — 40-8 —
»» Stonyhurst 89-5 332 e57 50 L — — (e 67-8) _—
De

 Adgiional roaqins Zi-ka-wel sives alio MN = +4:3m, MZ=+44m.
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Dec. 1d. Readings also at 5h. (Rocca di Papa), 6h. (near Rocca di Papa and
Florence), Th. (Hong Kong), 12h. (La Paz and Zi-ka-wei), 14h. (Florence),
15h. (near La Paz, near Tokyo, and near Rocca di Papa (2) and Florence
(2) ), 17h. (near Tokyo and Mizusawa), 18h. (near Mizusawa).

Dec. 2d. 20h. 43m. 8s. Epicentre 20°-6S. 168°-8E. (as on 1920 Sept. 20d.).

A=—-918, B=+-182, C=—352: D=+4-194, E= 1981
G = +-345, H=—-068, K= —-936.

A Az P. O-C. S. 0—-C. L. M.

° ° m. 8. 8. m. 8. 8. m. m.
Apia 197 73 — — — — 119 —
Riverview 20-5 226 i 452 + 5 8 56 +22 e10-4 10-8
Melbourne 26-8 225 6 16 +20 10 46 + 9 130 155
Adelaide 30-1 235 — — e 11 52 +16 e16-4 19-4
Batavia 616 275 e10 20 — 3 i18 40 -3 — —_—
Honolulu E. 53:0 40 — — — — e 24- —
Helwan E. 1407 291 89 52 L —_— —  (89-9) -

Additional readings : Riverview gives also MN = +11-3m. Batavia i=
+13m.40s. (?PR,).

Dec. 2d. Readings also at 1h. (Lia Paz), 2h. (La Paz and Helwan), 5h. (Manila),
6h. (Riverview), 8h. (Apia, Christchurch, and Riverview), 10h. (Algiers),
13h. (I.a Paz), 18h. (Zi-ka-wei and Tiflis), 21h. (near Mizusawa).

Dec. 3d. Readings at 5h. (Riverview), 9h. (La Paz and Tiflis), 10h. (Helwan),
11h. (Tiflie), 13h. (near La Paz), 14h. (Oaxaca, Vera Cruz, and Tacubaya),
15h. (Helwan), 21h. (Riverview), 23h. (Algiers).

Dec. 4d. Readings at 7Th. and 9h. (La Paz), 12h. (Batavia and near Mizusawa),
; 16h. (Taihoku), 17h. (Batavia).

Dec. 5. Readings at 1h. (near Nagasaki), 2h. (La Paz).

Dec. 6d. 13h. 26m. 16s. Epicentre 40°-0N. 45°-5E.

A=+:537, B=+-546, C=+-642; D=+4-713, E=—-701;
G=+-451, H=+-458, K= —"766.

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

° ° m. s. 8. m. 8. 8. m. m.
Tiflis 1-7 342 044 +18 e 0 50 + 2 0-9 —
Helwan E. 154 233 8 44 L — —  (8'7) —
Lemberg 18-0 310 — — eT7 14 —26 92 133 .
Vienna 22-3 301 5 9 0 911 0 e132 142
Pompeii = E. 23-4 282 549 +28 — — —_ —_
Pola 23-7 292 — — e9 40 + 2 — —_—
Rocca’di Papa 24-7 285 i541 + 6 9 50 — 7 164 196
Moncalieri 280 293 e3 29 $ (10 38) —21 106 —
Strasbourg 28-0 300 e5 44 —24 —_ — e15°7 —
De Bilt 30-0 307 —_ — ell 44 +10 147 20-5
Uccle 30-3 305 — — — —_ — 147
Paris 31-5 301 — — —_ T 227
Stonyhurst 34-7 310 e16 14 tL —_— — (e 16-2) 23-7
Dyce 349 316 — — — —_ —_

Additional readings: Vienna gives also iZ = +5m.26s. De Bilt MN =
+16-1m. Paris reading for L is increased by 20m.

Dec. 6d. Readings also at 1h. (Azores), 12h. (Batavia and La Paz), 13b. (Tiflis),
15h. (Vera Cruz). B
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Dec. 7d. 17h. 27m. 20s. 81 Epicentre 2°1N. 127°-8E. (as on 1921 July 154.).
A=—-612, B=+-790, C=+-037 ; D=+4+790, E=+613;
G=-—-022, H=+-029, K =—-999.

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

o o m. s. 8. m. 8. 8. m. m.
1 Manila 142 332 340 +11 6 20) + 7 6-3
hi 14-2 332 3 29 0 — — — —
1 Batavia 225 248 i456 —15 i9 1 —14 e 157 -_
II 22-5 248 i515 + 4 i7 48 —87 i11-0 —_
1 Taihoku 237 346 e7 12 ? — — — —
1 Hong Kong 241 328 5 29 0 9 40) — 6 9.7 —
i 24-1 328 520 — 9 9 5 —41 12-4 —_
1 Zi-ka-wei 29-7 349 6 25 0 ell 52 +23 — 174
1 Osaka 33:3 11 8 23 484 — — — 146
1 Kobe 333 11 eT7 5 + 6 — — — 9-4
1 Perth 359 197 — — 12 40 —29 — —
1 Adelaide 384 165 — — 113 22 -—22 199 247
1 Riverview 421 150 e7 43 —29 il4 30 — 6 e240 28-2
1 Sydney 42-1 150 834 422 1428 — 8 225 307
1 Melbourne 43-0 160 8 587 +40 15 16 +28 249 30-8
1 Colombo 48-0 277 840 —14 14 10 —94 277 338
1 Kodaikanal 506 281 9 52 +41 —_ — 30-1 33-0
1 Helwan E. 945 300 13 40 — 1 —_— —_ —_ —
1 Victoria 100-8 40 — — — —_ —  64-2
1 Hamburg 104-3 327 —_ — e24 40 —116 e 527 547
1 Pola 105-1 318 — — 24 40 —123 747 —
I Rocea di Papa 1069 315 —_ —_ — — 601 —
1 Strasbourg 107-6 322 — — — — — 63-1
1 De Bilt 1076 326 — — e25 14 —112 e 527 62-2
i 1076 326 — — — — e55-3 58-1
1 Dyce . 1084 334 — — — — 555 566
1 Uccle 108-6 325 — — e28 40 +85 — 547
1 Besangon 109-3 321 — —_ — — 627 —
1 Edinburgh 109-7 334 — — — —  56°7 —
1 Eskdalemuir 110-1 333 — — e28 40 +71 537 667
1 Coimbra 121-8 322 e22 10 PR, — — 417 —
I La Paz 158-8 134 120 27 [+20] 31 24 ¢ 72-3 —

Additional readings: Kobe I gives also MN = +8-9m. Adelaide 1 i=
+16m.34s. Riverview 1 eSR = +17m.33s. and +17m.578., MN = +29-5m.
Melbourne I SR; = +18m.22s. Roceca di Papa I L = +60-5m. De Bilt 1
MN = +57-Tm., 1 MN = +59-2m. Eskdalemuir 1 MN = +59-0m.

Dec. 7d. Readings also at Oh. (near Mizusawa), 1h. (Eskdalemuir), 5h. (Tiflis),
12h. (Batavia), 13h. (La Paz), 14h. (Apia), 21h. (near Belgrade and
Sarajevo), 22h. (Rocca di Papa).

1921. Dec. 8d. 12h. 31m. 24s. Epicentre 36°0N. 139°-0E.
(As on 1921 Feb. 14d.).

A =—+611, B=+-531, C=+'588 ; D= +-656, E=+-755;
G=—-444, H= +-386, K = —-809.

A Az P. O0-C. S. 0—-C. L. M.

o ° m. 8. 8. m. 8. 8. m. m.

Numadu 0-2 320 030 +26 0 35 +29 0-7 —
Maebasi 0-4 8 0 47 +41 — — 1-0 —
Tokyo 0-8 118 i015 + 3 — —_ 0-4 —
Tukubasan 09 76 015 + 1 — — — 04
Mito 13 72 016 — 4 — — 04 —
Tyosi 1-6 120 018 — 6 — — 05 —
G 19 245 1 2 18 1 2) +9 15 4-9
Kyoto 2-8 250 155 S (1 55) +38 2:6 3-0
Osaka 32 248 — — 119 -9 25 3-0
Kobe 34 248 — — 122 -12 26 27
Mizusawa  E. 35 28 1 0 +5 140 + 3 — —
N. 35 28 058 + 3 141 + 4 — —_

Akita 3-8 13 10 +1  — —_ 2:0 —

Continued on next page.
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A Az P. O0-C S. 0 -C. L. M.
° ° m. 8. 8. m. 8. 8. m. m.
Hakodate 59 12 143 +12 —_ —_ 30 35
Sapporo 7-3 13 145 — 6 — — 34 —
Hukuoka 74 254 213 +21 3 43 +22 4-4 4-8
Nagasaki 8-2 250 220 +16 — — 4-1 5-4
Zinsen 10-1 282 (1 54) -—37 1 54 P 4-4 4-8
Ootomari 11-0 14 2 48 4 4 39) -—15 4-6 6-6
Zi-ka-wei 154 257 i3 57 +13 e7 1 +20 — 18-2
Taihoku 186 239 e4 27 + 3 — — 84 —
Hong Kong 25-5 244 6 23 +40 —_ —_ — 171
Manila 268 222 e4 40 ~—T6 —_ — — —
Simla 50-9 283 26 54 L — —  (26°9) —
Batavia 519 222 e9 16 — 3 il6 31 —12 — —
Honolulu 56-2 87 — —_— — — €243 266
' Kodaikanal 61-1 261 39 54 ? — — 412 440
Colombo 61-2 259 18 36 ?2S (18 36) — 2 — 4246
Victoria 685 45 — — (19 43) —25 197 482
Riverview 70-8 170 e 18 42 ? e 24 448 —_ —_—
Sydney 70-8 170 20 18 ?2S (20 18) ~—18 — 428
Hamburg 80-2 332 112 17 — 3 i22 23 — 2 e 426 462
Dyce 81-3 341 i13 40 +73 i22 36 — 2 436 —
Vienna 81-5 326 i12 27 — 1 — —_ — 230
Edinburgh 82-7 340 — — — — 406 536
Eskdalemuir 83-2 339 i12 33 — 4 122 50 — 9 406 470
De Bilt E 83-2 333 — — e 22 53 — 6 e42:6 520
N. 832 333 — — e 22 55 — 4 — 567
Uccle 845 333 e1239 — 6 23 2 —12 — —
Strasbourg 850 330 1242 —6 23 1 —18 e 476 586
. Pola 85-2 325 7 ? e23 16 — 5 45-6? 509
Helwan E. 854 304 23 36 7S (23 36) +13 — —
Kew 85-6 336 — — — —_ — 526
Padova 85-7 327 23 15 7S (23 15) —12 470 560
Oxford 85-7 338 — — 23 3 —24 399 531
Besancon 86-8 330 12 54 — 4 23 16 —23 506 —
Paris 868 333 el1l2 52 — 6 i23 16 —23 456 506
Moncalieri 87-8 328 13 + 5 2558 +128 34-8 569
Pompeii 879 321 24 4 S (24 4) +13 —_ —_—
Rocca di Papa 88-0 323 e 12 42 —23 23 45 — 7 e455 50-0
Marseilles 90-3 329 — — e 52 36 L 58-6 —
Toronto 930 27 — — — — 534 596
Tortosa 94-2 330 — — —_ — €516 591
Granada 99-1 331 e17 58 PR, i29 39 SR, 54-8 —
Rio Tinto 99-7 333 55 36 — — (55-6) 66-6
San Fernando 1007 332 19 36 ?PR, — — —  65°1
Cape Town 1320 254 50 40 L — —  (50°7) —
, La Paz 149-0 58 20 57 [+63] 35 4 ? 716 —_
Additional readings and notes: Osaka gives also MN = +2-9m. Kobe
© MN=+43-0m. Hakodate MN = +4-0m. Hukueka MN = +4-5-0m.

Zinsen gives P =12h.31m.13s. Ootomari MN = +7-8m. Zi-ka-wei

RN = +7m.41s., SR,E =-+7m.48s., MN = +9-1m. Hong Kong PR,
= +8m.57s. or -+8m.20s. Batavia e = +13m.45s. Honolulu eN =
+23m.14s. Hamburg MZ = +53-6m, Vienna i=+14m.59s. (}PR,).
All readings are ziven as on 9d. Eskdalemuir PR,Z? = +15m.48s., MN =
+53-2m. Pola MN = +55-6m. Paris MN = +53-6m. Roceca_ di
Papa iP = +12m.54s., PR, = +17Tm.0s., iS = +23m.42s. Toronto el =
+57-2m. San Fernando MN = +70-1m.

Dec. 8d. Readings also at 0Oh. (Batavia), 4h. (near Sarajevo), 12h. (near Tokyo),
13h. (near Mizusawa (3), Tokyo (5), and Osaka), 14h. (Stonyhurst, Tiflis,
and near Tokyo (2) ), 16h. (near Mizusawa and Tokyo), 17h. (Stonyhurst
and near Tokyo), 18h. (Coimbra and near Tokyo and Mizusawa), 19h.
(near Tokyo and Mizusawa), 21h. (La Paz).

Dec. 9d. Readings at Oh. (near Tokyo (2) ), 3h. (La Paz), 5h. (Batavia and
Tiflis), 11h. (Apia, Christchurch, Tiflis, and Riverview), 12h. (Helwan),
13h. (Rio Tinto and La Paz), 20h. and 22h. (Taihoku).

Dec. 10d. Readings at 1h. (Manila), 2h. (Helwan), 4h. (La Paz and Taihoku),
6h. (Taihoku), 11h. (La Paz), 12h. (Helwan), 17h. (near Simla). -
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Dec. 11d. Readings at Oh. (Batavia), 3h. (La Paz and near Tokyo), 8h. (Vera
Cruz and Oaxaca), 9h. (near Mizusawa and Sapporo), 17h. (Taihoku),

23h. (Taihoku and near Mizusawa and Tokyo).

Dec. 12d. 11h. 2m. 10s. Epicentre 40°-3N. 139°-5E. (as on 1921 Oct. 5d.).
A = —-580, B= +-495, C= +-647.

A P. 0 —C. S. 0o-C. L. M.

° m. 8. 8. m. 8. 8. m. m.
Mizusawa 17 0 25 —1 049 + 1 — —
Hakodate 1-7 e0 29 + 3 —_ — 0-5 1-0
Sapporo 3-1 0 26 —23 0 37 —49 1-0 —
Mito 4-0 1 2 0 — — 2-0 2-4
Tyosi 47 el 10 - 3 —_— —_ 2-4 2-9

Mizusawa gives also SN = +0m.47s.

Dec. 12d. Readings also at Oh. (near Mizusawa (2) ), 2h. (De Bilt, Helwan, and
Kodaikanal), 6h. (La Paz), 9h. (Colombo), 10h. (Tokyo), 16h. (Mizusawa),
17h. (Tiflis), 19h. (La Paz).

Dec. 13d. 6h. 28m. 42s. Epicentre 43°-9N. 9°-5E. (as on 1921 Nov. 294.).
A=+-711, B=+-119, C= +-693.

A Az, P. o0 —cC. S. 0-C. M.

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

Chur 2-9 0 e0 48 + 3 il 16 - 4 —

. Zurich E. 36 350 e0 58 + 2 il 34 -5 1-6
N. 36 350 e055 -1 il 34 -5 17

Vienna z. 65 45 il 45 + 6 — — —

No additional readings.

Dec. 13d. Readings also at 2h. (Batavia and La Paz), 3h. (Colombo, Helwan, and
Riverview), 9h. and 12h. (La Paz), 19h. (Taihoku).

Dec. 14d. Readings at 7Th. and 9h. (Colombo), 13h. (near Tokyo), 14h. (Batavia),
19h. (Taihoku).

Dec. 15d. - Readings at 6h. (Batavia), Th. (Manila and Riverview), 8h. (Riverview
%ﬁ I(..lzc,1 Palzg; 11h. (Manila), 17h. (near Tokyo), 19h. (near Cape Town),
. (Manila).

Dec. 16d. 2h. 37Tm. 158. Epicentre 14°-5N. 145°-5E. (as on 1919 Jan. 11d.).

A=—798, B=+-548, C=+250; D=+-566, E=+-824;
G =—-206, H= +-142, K= —-968.

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

° ° m. 8. 8. m. 8. 8. m. m.

Tokyo 21-8 347 450 —13 (e8 31) —30 e85 8-8

Osaka 22-1 338 523 +17 —_ —_ —  10-4

Kobe 22-3 337 e4 45 —24 — — 6-5 —

238 274 e5 25 —1 941 +1 9.7 10-8

Batavia 43-6 244 824 + 1 —_ —_ — —

De Bilt 1051 336 — —_ —_ — e 538 —

Uccle 106-4 336 —_ — — — €508 —

La 147 98 19 30 [—22] 24 24 PR, — —

Additionalreadings : Osaka gives also MN = +12-6m. Manila MN = 4+ 9-8m.
Batavia iE = +10m.10s., i = +13m.49s.



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.

169

Dec. 16d. Readings also at 1h. (Zi-ka-wei and near Mizusawa), 4h. (Zi-ka.—wei
and Taiboku), 11h. (Apia and Taihoku), 13h. Ootomari), 14h. (Bar
((z%oll{m), li()ih (Barcelona and near Lick), 18h. (Rocca di Papa), 22h

a-wel

Dec. 17d. Readings at 1h. (near Colima), 9h. (Belgrade), 12h. (Apia), 17h.
éTaﬂ;oku), 18h. (near Lick), 23h. (Helwan, Rocca di Papa, and Vera
ruz).

Dec. 18d. 10h. 16m. 24s. Epicentre 2°-0S. 14°-0W. (as on 1920 July 4d.).

A=+4-970, B=—-242, C=—-035; D=—--242, E=—-970;
G=—-034, H=+-008, K= —-999.

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

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

Coimbra 42-5 6 856 +41 1436 — 6 18-6 21-6
Rocca di Papa 500 27 e25 18 L — — (e25-3) 263
Florence 51-5 24 24 40 L — —  (24-7) 248
Helwan: E. 537 50 3336 L — —  (33-6) —_
Uccle 55-1 14 — — — — — 156
La Paz 55-2 252 9 40 1] — —_ 276 306
Toronto 73-9 317 — —_ — —. 419 46-0
Ann Arbor N. 76-5 314 —_ — — — 73-6 —
Victoria 104-2 320 — — — — 303 372
Additional readings and notes: Coimbra gives also LN = +20-4m. All read-
ings are increased by 10m. Rocca di Papa ePN = 426m.0s. and iPN =

+26m.6s. Florence P = +24m.35s.

1921. Dec. 18d. 15h. 20m. 24s. Epicentre 2°5S. T1°-0W.

A =+-325, B=—945, C=—-044; D=—-946, E=—-326;
G=—-014, H=+-041, K = —-999.

A focal depth 0-080 is assumed. See note at end.

Corr.
for

Focus A Az P. o-C. S. o-C. L. M.
o o o m. s s. m. 8. s. m. m.
La Paz ©—20 143 169 i2 83 -10 i4 54 -32 — —
Balboa Hts. ®. —20 143 324 3 22 +19 5 46 +20 72 83
N. —20 143 324 3 16 +13 5 58 +30 75 84
Port au Prince —34 2111 37 e4d4 25 412 6 34 -59 71 78
Porto Rico -34 214 15 4 26 +9 8§ 1 +21 — 81
Merida -49 297 328 6 51 475 (11 16) +17 11-3 11-4
Qaxaca -51 3211 310 5 33 -25 (10 18) -23 103 111
Vera Cruz —-52 329 315 6 21 +18 (10 49) -5 10-8 11
Rio de Janeiro -53 338 130 ig 0 -13 10 38 -32 140 _
Puebla —-53 343 312 6 48 +30 11 38) +21 11-6 119
Tacubaya -54 353 310 8 20 -1 11 17) -15 11-3 115
Colima -58 383 307 86 3 -18 9 39 °?PR, 12-1 12-3
Cheltenham —-62 416 356 718 +1 12 58 -3 — 13-2
Georgetown . -62 418 35 7 16 « -2 i12 55 -9 e?216 22-4
Washington —-62 418 355 717 -1 12 48 -16 —_ 131
Mazatlan —64 430 311 (7 45) +18 7 45 P —_ 11-0
Fordham E. —64 435 358 733 +2 13 24 -1 — —
N. —6'4 435 358 721 -4 13 18 -1 181 164
8t. Louis ~66 448 40 i7 39 -1 (i13 36 -5 i136 137
Tthaca E. —66 452 356 7 56 +13 13 + 8 — 142
Ann Arbor —68 463 350 7 48 -3 13 54 -5 — 140
Northfield —68 467 0 75 -3 14 11 + 6 — —_
Chicago —68 468 345 6 4 -T1 12 56 - — 1311
Toronto —6:8 468 353 8 24 429 i15 +59 e211 —_
Ottawa ~70 481 357 8 5 1 14 26 +4 e196 —
Tucson N. =73 5113 318 8 14 -12 14 59 -3 — 152
Denver -74 525 329 7 36 58 (14 36) —40 14-6 146
Liek N. —80 61'5 318 7 3 -117 15 12 —111 — —
E. —80 615 318 7 38 -114 15 22 -101 — —_

Continued on mext page.
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Corr.
for
Focus A Az P. o-C 8. 0-C. L M.
o B o m. s. 8. m. s C 8. m. m.
Berkeley B. —80 622 318 e9 457 +11 e17 30? +19 — —_
N. —-80 622 318 e9 41?2 + 7 e17 29?7 +18 . — —
Victoria -84 682 326 8 56 —75 (il17 47) -34 e346 355
Coimbra E. —86 712 47 110 36 + 7 i19 16 +20 276 281
San Fernando -86 716 51 10 38 + 6 19 24 +23 — 23-8
Granada —87 738 51 i10 51 + 5 119 47 +21 — —
Tortosa -90 779 48 1 11 +1 20 25 +12 321 329
Sitka E. -91 786 331 1 19 4+ 5 20 23 + 3 — 206
N. —-91 786 331 1. 25 +11 — — — 20-8
Algiers -91 789 52 il11 16 0 120 36 +12 326 386
Barcelona -91 792 48 1 18 0 i20 38 +11 e330 333
Oxford -92 797 37 i1l 28 + 3 i20 36 + 4 26°7 —
Stonyhurst -92 797 36 11 24 +4 (20 36) -+ 4 206 283
Eskdalemuir -92 797 33 il1 22 +2 120 40 + 8 316 —
Edinburgh -92 800 33 1 18 - 4 20 49 +13 — 267
Kew -92 802 37 12 36 +73 — — - 266
Dyce E. —-92 810 3 il1 30 +2 i2 51 + 3 249 266
N. —-92 810 30 ill 30 + 2 i20 50 + 2 — —
Paris -92 812 40 i1l 26 -4 3§20 53 + 3 296 336
Marseilles -93 819 486 il1 36 + 2 21 6 + 9 3111 345
Uccle -93 828 39 i11 3B -4 i21 10 + 2 — 311
Besancon -93 831 42 1 38 -3 21 6 -6 296 —
De Bilt -93 836 3 i1l 45 +1 21 19 +1 306 313
Moncalieri -94 839 4 111 37 -9 21 21 + 1 — 26°1
Strasbourg -94 845 41 11 43 -7 e21 27 0 e346. —
Zurich -94 849 43 ell 45 -7 ji21 23 -9 — —
Florence -95 862 46 1 57 -2 21 38 -1 — 35'8
Padova -95 868 44 1 59 -4 — — —
Hamburg -95 868 37 il1 54 -9 i21 32 —20 e306 —
Rocca di Papa -95 870 48 i1l 54 -10 — —  e352 —
Pola -96 882 45 112 13 4+ 2 i21 46 -21 e31'5 323
Honolulu -96 882 292 12 21 +10 21 55 -12 — —
Cape Town —-96 882 125 11 55 —18 21 28 -39 — 26'0
Pompeii B. —96 883 49 12 36 +25 24 6 ?BR, (40'1) 591
Vienna -97 902 41 i12 10 - -12 21 52 - — L=
Mostar -97 910 47 e12 1 -2 21 41 —57 — 403
Sarajevo -97 913 46 12 20 -8 — — —
Eelgrade 2 8'8 92'3 245 i12 23 -13 i21 57 —60 295 ggg
pia -1000 99 58 — — — —_ — :
Helwan e. —101 1019 60 i4 18 +52 — — 306
Riverview — 12611 223 e16 37 +27 e28 50 -4 514 621
Sydney — 1261 223 19 51 ?PR, — — 400 407
elbourne — 1277 217 e19 48 ?PR, — — 55:1? 75
Hakodate — 131’5 329 e17 40 [-102] — — — —
Mizusawa E. — 1332 32 18 19 [-67 20 55 ?PR, — —
N. — 1332 3% 18 21 [—65] 20 56 ?PR, — —
Adelaide — 1334 215 e20 36 ?PR, e?29 42 ? e40:6 746
Tokyo — 1363 323 18 7 [-86 21 22 ?PR, 229 241
Simla — 1386 42 18 30 [-67] — — — 621
Osaka — 1395 326 18 26 [-172] — — 396
Kobe — 1397 326 i18 9 [-90] — — — 21'9
Bombay — 1410 61 18 26 [-75 — — — —
Hukuoka — 1430 330 18 29 [-76 20 37 ? 234 -
Kodaikanal — 1477 76 18 48 |64 — — 3244 329
Zi-ka-wei — 1490 339 e18 46 [—68] — — — 412
Colombo — 1506 80 e19 12 [-—45] 25 6 ?PR, 31'6 396
~ Taihoku — 1544 333 el19 5 [-56 — — — —
Hong Kong — - 1596 346 18 56 [—72] — — 429 431
Manila — 1631 317 e19 1 [-69] 28 31 ? 436 —
Batavia — 1710 166 19 5 [-70 28 5 ? e 356 —

Additional readings and notes : La Paz gives alsoi = +5m.9s., T, =15h.29m.49s.
Port au Prince iPE=+4m.29s., iPNW =+4m.31s.,, MNW = +8-6m.
Cheltenham iSN = +12m.49s., MN = +13-4m. Georgetown iN =
+10m.118. and +11m.54s., iSN = +12m.59s. Mainka readings PE =
+7m.11s., iSE = +13m.39s. Fordham PR, = 4-9m.24s., PR; = +10m.24s.
St. Louis_iS = +10m.428.? (?PR,). The true S being given as L. Ann
Arbor PE = +47m.42s. Toronto PR,;= +12m.6s., iSR, = 418m.68., eL
= +28-8m., L= +29-5m. Ottawa iNV = +11m.5s., SR,? = +16m.50s.,
Ty =15h.29m.27s. Lick PR,NZ = +9m.39s., PSEN = +15m.30s.
Berkeley iSN = +17m.448%, iSE = +17m.50s.¢. Victoria S = +11m.53s.,
iS is.given as iL. Coimbra PR, = +13m.46s., SR;= +23m.12s.,
i=+23m.21s., LN = +27-5m., MN = +30-8m., Te=15h.29m.21s.

Notes continued on nmext page.
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San Fernando MN = +26-6m Algiers PR,; = +14m.36s. Barcelona
PR, = +14m.335., PRy= +16m.17s., SR,? = +24m.38s. Oxford PR, =

+14m.42s, Stonyhurst S = +14m.48s8. (?PR,). The true S is given as L.
Eskdalemuir PR,;? = +14m.36s., iSR;?N = +24m. Os Dyce also gives
sets of Milne-Shaw and Milne readings. Paris SR, = +24m.57s.
Marseilles PR, = +14m.48s., SR, = +25m.9s., eL = +35-6m. Uccle i=
+13m.48s., PR, = +14m.50s., iSR, = +25m.11s., iSRe = +27m.26s.
De Bilt e = +21m.10s. and +25m.20s., MN = 4 30-8m. Moncalieri MN =
+26-7Tm. Strasbourg iPE = +11m.47s., SR, = +25m.9s., eL = +30-6m.
Zurich iP = +11m.48s., i= +25m.31s. Florence P = +11m.49s. and
+11m.51s. Padova PR,=+12m.118., +12m.15s8., +16m.34s., and
SR, = 4-26m.34s. Hamburg iZ = +15m.13s., - iS? = +25m.44s., e=
+30m.36s. Rocca di Papa SN = +14m.12s., SE = +14m.30s., eLN =
+35-7Tm., Pola SR, = +27m.26s., MN = +31-9m. Honolulu PR;N =
+15m.398., SR,N = +30m.56s. Pompeii L given as P of a later shock.
Vienna i= +26m.29s. Mostar, Sarajevo, and Belgrade give a great
many PR and SR phases. Riverview PS = 430m.2s. and +40m.37s.
Melbourne SR; = +36m.428., SRy= +40m.48s., L = +47-6m. Adelaide
e=+24m.0s., i = +37m.24s. Kobe MN = +23-3m. Zi-ka-wei PMZ, =
i%ém.ggs. and PMZ,= +22m.44s. Batavia iN=+19m.41s., i=
m.258. )

The assumption of so exceptional a focal depth as 0:080 requires very full
scrutiny. First let us examine T,, which may be obtained from the S —P
residuals independently of the position of the epicentre. There is a curious
difference between the values given by the stations near the e tpicentre, as
far as Ann Arbor (A =46-°3) and those beyond. The method o computing
8T, has been frequently described. For La Paz the error in S—P is —22s.,
corresponding to an error of —28s. in P, but the observed error in P is —10s.,
hence 8T, = +18s. The following dozen stations give consisbently positive

results :—
A \ST, A 8'1‘., A 8T,
° 5 o 8.
La Paz 14-3 +18 Puebla 34-3 +41 Wash. 41-8° +18
B. Hts. 143 + Tacub. 35-3 + Ford 435 + 3
Vieques 21-4 +24 Chelt. 41-6 + 6 St. Louis 448 + 4
Rio de J. 33-8 +11  George. 41-8 + T Ithaca 45-2  +19

Arrangi.ng these in order of magnitude, +41, +24, +19, +18 +18, +11
+7, +6, +5, +4, +3, +3, they suggest a correction 8’1‘0 = +108. or there’
abouts. = But compare those which immediately follow :(—

A STo A 8To : A STo

o 8. o 8. o 5
Ann A. 46-3 0 Coimb. 712 — 17 Eskd 797 — 6
Northf. 46-7 —14 San F. 716 —15 Dyce 810 — 5
Chie. 46-8 (—11) Gran. 73-8 —13 Paris 81-2 —13
Toront. 46-8 Sitka 765 + 6 Mars, 8199 — 17
Ottawa 48-1 — 3 Tort. 779 —13 -Uccle 82-8 —12
Tucson 51- 3 —23 Alg. 789 —15 Besan. 831 + 1
Lick 61-5 (— 6) Barec. 79-2 —14 De B 836 + 1
Berkeley 62:2 ~ 7 Oxt. 797 4+ 2 Strasb. 84-5 —16

(An error of 1 min. has been assumed for Chicago and 2 min. for Liqk).

These 24 observatories give oonslstently negative results in oider they a;,re
) £ ’ s Vs » ] 3 - 9
—13, —13, —14, —14, —15, -15, —16 -—23 Medlan —88 Mean L 838,
Thekr indications are nearly 20 gec. earlier than those of the stations nearer
the epicentre. As yet no explanation can be offered of this discrepancy,
which can scarcely be accidental. In some other cases of an appreciab o
difference in T, the stations farther from the epicentre have shown a later T, ;
and a reasonable inference would be that there was a smaller, earlier shock
ered at the nearer stations (but not at the more distant), followed by a
stronger shock which the distant stations took to be the only one. But this
explanation clearly will not fit the present case. Errors in tables ean scarcely
be large enough to explain the difference ; or abrupt enough tor the change
. comes sharply at Ann Arbor. Possibly the distance A = 8 significant.
But we must await further light on the matter.
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Coming now to the questions of epicentre and focal depth ; suppose first we
take the nearer stations by themselves. Let us adopt their own T,, viz.,
18d. 15h. 29m. 34s., and group them in Azimuth, showing the correction to
adopted A without any correction for depth of focus. There are two stations
only near Azimuth 150° :—

A Az. P. S. A®P)  A®) 8A

o ° m. 8. m. 8. ° ° °
Rio de J. 33-8 130 550 10 26 26-2 26-2 —7-6
La Paz 14-3 169 2 43 4 44 109 106 —35

If we take T, from the distant stations, i.e., increase all the times by 18s., we
get 8 A = —6°-2 for Rio, —2°-6 for La Paz, with naturally some difference
between the indications for S and P in each case. To satisfy these two
stations, without any allowance for focal depth, we must adopt an epicentre
near 6°S. 66°W. with their own T, : 5°S. 67°W. with the earlier T,.

The remaining stations are in nearly the opposite azimuth, adopting the later
T, appropriate to them :—

A Az. SA A Az. SA
° o o o o o
Colim. 38-3 307 —86 St. L. 44-8 340 —7-1
Oax. 32-1 310 —7-4 Georg. 41-8 355 -7
Tacub. 35-3 310 —6-9 ‘Wash. 41-8 355 -7
Mazat. 43-0 311 —5-4 Chelt. 416 356 —7-2
Pueb. 34-3 . 312 —4-0 Ithaca 45-2 356 —6-4
Merid. 297 323 (—4-5) Port P. 21-1 357 —3-6
Bal. H. 14-3 324 —1-5 Ford. 435 358 —7-5
Vieq 21-4 15 —3-2

We have here an arc of 70° (from 307° to 375°) including the opposites of both
Rio and La Paz, consistently requiring the epicentre to be nearer them.
Moreover the demand clearly increases with A, as is the characteristic of
allowance for focal depth. We cannot satisty these observations by moving
the epicentre : and we can satisfy them by the assumption of deep focus.
Moreover the anticentral stations in India show that [P] arrives very early
at the antipodes. Among the anticentral stations those in Japan have also

~ been included, though, according to the suggestion of Tokyo and to the
evidence of L and M at these stations, they belong probably to a separate
shock at 15h. 43m. 20s. given below (Marianne Islands (19°-ON. 144°-0E.).
It will'be seen that they fall in with the Indian readings for [P], which will
themselves not accord with a Marianne Island shock, and consequently
remain as evidence of a deep focus for the above shock, even when the
Japanese readings are removed. If we increase T, by 10s. as suggested by
the stations near the epicentre, we emphasise the early arrival of [P].
Altogether the evidence is strongly and consistently in favour of a very deep
focus, and the curious discrepancy in the values of T, does not seem to affect
the argument. Let us now return to the former shock and enquire whether
any other solution or solutions are possible. There are 15 consistent stations
in "Azimuths 307° to 375° suggesting a considerable displacement of the
epicentre. Grouping these in two lots and adding the European stations we

have )
No. Stns. Mean Az. SA Sin Az. Cos Az.
o o
7 314 —55 = —12x + 69y
8 356 —64 = —-0Tx + 1-00y

-—giving a solution x = +1°7 y = —6°-3 : indicating an epicentre at 3°-8N.
72°-TW., on the supposition of normal focus. From this epicentre A =21°
for La Paz, and 40° for Rio de Janeiro. Moreover there are the European
stations to be satisfled as follows :—

A Az 8A A Az A

o o o o o °

Dyce 810 30 — 9-0 Besangon 831 42 — 98
Eskdalemuir 797 33 — 86 Zurich 84-9 43 —10-3
-~ Edinburgh 800 33 — 90 Moncalieri -~ 839 44 —10-9
Stonyhurst 797 36 . — 87 Pola 88-2 45 —10-2
Hambarg 86-8 37 —11-0 Florence 86-2 46 — 99
Oxford 797 37 — 8-8 Marseilles 819 46 — 87
De Bilt 836 38 — 9-2 Tortosa 779 48 — 84
Uccle. - 82-8 39 — 96 Barcelona 79-2 48 — 86
Paris 81-2 40 — 84 San Fern. 7l~g 51" — 7-1
Strasbourg 84:5 41 -~ 99 Granada 73-8 51 — T4
Algiers 789 52 -— 85
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Dividing these into three groups of 7 stations (according to the azimuth) we get
Az. 8A Sin Az. Cos Az. Calculated.
35 —92 = +57x +82% +1°0-52 = —42
42 —-99 = +67x +'74y +11—-47 = —36
49 -84 = +16x +66y +1:3—42 = —29

The separation in azimuth is not sufficient to enable us to calculate x and ¥y
separately, but we may first try the values x = +1°-7 y = —6°-3 found above,
which give the results under the heading ‘ calculated,” clearly in complete
disagreement with the observed 8 A. If next we combine all three equations
and take also the mean of the former two, making

—92 = +66x +747
and —60 = —-40x +85y

the solution is x = —4°-0 y = —8°-9, indicating an epicentre at 6°-4N. 67°-0W.
This solution, however, though it satisfies the mean of the former two equa-
tions (Azimuths 314° and 356°), gives the residuals —2°-3 and +2°-2 for them
geparately, which are too large to be admissible; and, of course, La Paz,
Rio de Janeiro, and other stations would be in complete disagreement.

For several reasons, some of which will appear later, it seemed desirable to
investigate thoroughly this case of suggested very deep focus, to see whether
any possible alternative would present itself, but the answer seems to be
satisfactorily in the negative.

Dec. 18d. 15h. 43m. 20s. Epicentre 19°-0N. 144°-0E. (as on 1919 Aug. 27d. 5h.).

A=—'165, B=+-556, C=+-326; D=+588, BE=+-809}
= —-263, H=+-191, K = —'946.
Many of the following readings have been entered also, chiefly as [P], for the

preceding shock, as definite separation does not seem easy. See note to the
previous shock. :

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

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

Tokyo 17-1 348 411 + 5 7 26 + 6 90 10-3
Kobe 174 336 i413 + 3 —_ — —_ 8-0
Osaka 174 336 430, +20 — —_ —_— 57
Hukuoka 190 323 4 33 + _— — — —
Mizusawa 20-3 354 424 21 7T 0 —89 —_ —_
Taihoku 216 290 eb + 9 — —_ — _—
ila 225 262 e5 5 — 5 —_— —_ — 293
Hakodate 229 354 e3 44 $ — o —_ —
Zi-ka-wei 237 305 e4 50 —35 8 48 —50 — 273
Hong Kong 28-0 282 5 —68 — — 290 29-2
atavia 44-4 238 5 9 9 114 29 —34 217 —
Colombo 63-4 268 11 10 +36 — — 177 25-7

Additional records : Kobe gives MN = +9-4m. _ Zi-ka-wel PMZ, = +7m.29s.
Batavia iN = +5m.45s., SN?=+14m.9s.  Colombo = +5m.16s.

Dec. 18d. Readings also at Oh. (Tiflis). 3h. (Apia), 8h. (near Tokyo), 9h. (Taihoku),
12h. (Coimbra), 13h. (Berkeleg and Apia), 15h. (Riverview, Zi-ka-wel,
and Athens), 16h. (Tortosa, Strasbourg, Besangon, Algiers, Rocca di
Papa (3), and Paris; these may be late phases of the 15h. earthqua.ke{.
17h. (Kodaikanal), 22h. (near Tokyo), 23h. (Zi-ka-wei, Kodaikanal,
Eskdalemuir, Colombo, Hamburg, Uccle, De Bilt, and Helwan).

Dec. 19d. Readings at Oh. éPa,ris, ‘Oxford, and Kew), Th. (Manila), .11h. (near
Mizusawa), 14h. (near Algiers), 18h. (Manila and Rio Tinto), 19h,
Tlﬂisit)md near Tokyo), 20h. (near Mostar), 23h. (Taihoku (2) and ‘Zi-

-wel). . R
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Dec. 20d. 8h. 4m. 20s.. Epicentre 37°-2N. 139°-0E. (as on 1919 April 15d.). !
A =—:601, B=+-522, C=+-605.

A P. 0-C. s 0~C. DL M. !
Co o m. s. 8. m. 8. 8. m. m. -

Tukubasan 13 015 -5 — — 03 0-4 |
Mito 15 016 -7 — — 04 05
Tokyo 17 e0 28 +2 (049 +1 08 — ;
Mizusawa, 25 0 31 — 8 055 —14 — —_ |
Kyoto 34 e2 16 ? — — 34 36 )
Osaka, 39 ) — 126 —-21 26 28
Kobe 40 — — 222 +32 30 31
Nagasaki 8-8 4 3 S (4 3) +5 48 —
Zi-ka-wei 157 ed 0 +12 e7 9 +21 — —

Additional readings ; Tokyo gives also MN = +3-6m. Osaka MN = +3-1m.
Kyoto MN = +3-7Tm. Kobe MN = +3-6m.

Dec. 20d. Readings also at 1h. (Vienna), 2h. (Batavia, Manila, Apia, Granada,
Rocea di Papa (2), Riverview), 5h. (Riverview), 14h. (near Apia), 21h.
(Tiflis), 22h. (Simla).

Dec. 21d. 10h., 14m. 45s. Epicentre 2°-0N. 20°-5W. (as on 1921 Jan. 23d.).

A=+-936, B=—-350, C=+-035; D =—350, BE=—-937 ;
G =+-033, H=—-012, K = —:999,

A Az P. O-C. S. O0-C. D. M. .

B ° m. 8. 8. m. 8. 8. m. m. N

Coimbra 398 15 — — — — 19-8 — |

ers 410 30 — — — — e122 242 i

Rocca di Papa 497 33 i8 57 — 8 — — €290 — :

La Paz 50-5 246 919 + 9 1617 -8 23-2 260 .

Paris 50-8 19 — — — — e30-2 — )

De Bilt 545 20 — — — — e26-2 — ]
Helwan E. 564 55 15 9 $ — — — 398

Coimbra gives also e = +5m.55s.

‘Dec. 21d. Records also at 6h. (Apia), 7 h. (Riverview and near Manila), 9h. (Apia
and near Athens), 12h. (Rocca di Papa).

Dec. 22d. 20h. 42m. 50s. Epicentre 19°-3N. 62°-5W. (aﬁ on 1919 Aug. 30d.).

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

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

o m s 8 ms 8, m. m, |

Porto Rico E. 3:0 249 053 + 8 —_ —_ 16 19 |

. 3-0 249 042 — 5 — —_ — 2-1 B

Port au Prince 93 267 e230 +10 (417) + 7 4-3 4-6 4

La Paz 36-2 189 —_ — e1l3 2 -—11 194 204 é‘
YVictoria 56-5 316 — — —_ — 298 35-2 o
De Bilt E. 612 40 —_ [ — -_ — €292 " 30-2 &
Rocca di Papa  66-4 51 i10 40 —14 —_ —_ — 109 4
Helwan E 837 61 4910 ‘L — — (49-2) — L

Additional readings : Port au Prince gives also iP = +2m.35s. La Paz
P =20h.40m.598., T,=20h.20m.18s.% De Bilt eLN = +30-2m.

o

- ‘Dec. 22d. 8 also at Oh. and 1h. (Manila), 2h. (Hong Kong and Batavia), !
. 10h. (We! n), 14h. (La Paz), 15h. (Helwan), 18h. (Riverview, Mel-

. . bourne, and ), 18h. (Helwan), 21h. (Manila and near Athens),
¢ ﬂl‘ll.r?’uglers and near Athens.). .
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Dec. 23d. Readings at 2h. (near Balboa Heights), 4h. (near Tokyo), 5h. (Taihoku
and near Manila), 7h. (Riverview), 14h. (Batavia), 21h. (Taihoku).

Dec. 24d. Readings at 1h. (near Athens), 10h. (Helwan), 22h. (La Paz).
Dec. 25d. Readings at 1h. (Helwan), 6h. (Tiflis), 11h. (La Paz), 18h. (Taihoku).

.Dec. 26d. Readings at 2h. and 3h. (near Nagasaki), Th. (Sydney and Riverview),
11h. (Batavia), 13h. (near Mizusawa and Tokyo), 14h. (La Paz), 15h.
(near Mizusawa and Tokyo), 17h. (near Tokyo (2) ), 18h. (La Paz),
20h. (Rocca di Papa, Pola, Athens, Belgrade, Sarajevo, and Pompeti),
22h. (Pola. Belgrade, Sarajevo, and Mostar), 23h. (Apia).

Dec. 27d. Readings at 4h. (Manila and Taihoku), 16h. (Mizusawa), 17h. (near
Tokyo and near Athens), 19h. (Manila), 22h. (Batavia and Manila).

Dec. 28d. Readjngs at 1h., 3h. (2), and 4h. (La Paz), 6h. (near Belgrade), 8h
(Helwan, Tiflis, and near Athens), 11h. (near La Paz), 12h. (Manila and
near Tokyo), 17h. (near Tokyo), 20h. (near Zurich), 22h. (La Paz), 23h.
near Tokyo and Mizusawa).

Dec. 29d. Readings at Oh. (Batavia), 2h. (La Paz), 3h. and 6h. (Manila), 11h.
(Colombo), 14h. (Taihoku), 16h. (Algiers and Colombo), 19h. (Batavia).

Dec. 30d. Readings at 2h. (Zi-ka-wei), 7h. and 10h. (Manila), 12h. (La Paz),
23h. (Ta.cubaya.).

Dec. 31d. Readings at Oh. (Victoria and Honolulu), 3h. (Colombo), 4h. (Mel- :
bourne), 6h. (Sinj), 10h. (near Tacubaya), 14h. (La Paz).

BELATED READINGS FROM TIFLIS.

Some readings for 1921 and 1922 were received after 1921 Jan —June had ;
been printed.off. In no case are they helpful. The best chance of help in .
revision is that of June 29d. 11h. 37m. 50s., for which an epicentre is assigned
close to Tiflis (A =1°4): but the Tiflis readings are eP =11h. 36m. 41s., -
M =11h. 37m. 9s., t.e. both of them before the assigned T,, for which the evidence *
is too strong to allow of modification by more than 1 min. There must be some
error in the Tiflis readings, but without knowing its nature we cannot utilise the:
information. On_Feb again an eP is given at 18h.7m.; but this cannot -
refer to the shcck at 18h.23m. 28s., though a series of M’s ’from 18h. 58m. to
. 19h. 58m. may do so,
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TABLE.
88| P s |s-p|s8| 2 s |s-p| 28| »p s | s-p
A §; sec. sec. sec A E’; sec. sec. sec. A E) sec. sec. sec,
1 15 28 13|51 | 553 | 991 | 438 101 855 | 1565 710
2 31 5 24 § 52 560 | 1004 444 | . 102 860 | 1575 715
3 T 83 36 | 53 566 | 1016 450 103 865 | 1584 719
4 62 110 48 | 54 573 | 1029 456 104 | 870 | 1593 723
5 77 137 60 | 55 579 | 1041 462 105 874 | 1602 728
6 92 164 72 | 56 586 | 1054 468 106 879 | 1612 733
7 106 190 84 | 57 592 | 1066 474 107 884 | 1621 737
8 121 | 217 96 | 58 599 | 1079 480 108 888 | 1630 742
9 136 243 107 | 59 605 | 1091 486 109 893 | 1639 746

10| 150 | 269 | 11960 | 612 | 1103 | 491 | 110 | 897 | 1648 | 751
11| 164 | 294 | 130 |61 | 619 | 1116 | 497 | 111 | 902 | 1657 } 755
12| 179 | 319 | 140 | 62| 625 | 1128 | 503 | 112 | 907 | 1666 | 759
13| 193 | 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 | 17865 | 645 | 1165 | 520 115 | 920 | 1690 | 770
16 |- 232 | 415 | 183166 | 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 | 213169 | 671 | 1214 | 543 | 119 | 938 | 1722 | 784
20| 281 | 503 | 222170 | 677 | 1226 | 549 ] 120 | 942 | 1729 | 787
21| 293 | 524 | 231 |71| 683 | 1238 | 555 | 121 | 947 | 1737 | 790
22| 305 | 545 | 240 ] 72| 690 | 1250 | 560 | 122 | 952 | 1744 | 792
23| 317 | 565 | 248 |73 | 696 | 1262 | 566 | 123 | 957 | 1752 | 795
24| 328 | 584 | .256 | 74| 702 | 1274 | 572 | 124 | 961 | 1759 | 1798
25| 3381 603 | 26575 | 709 |'1286 | 577 | 125 | 966 | 1766 | 800
26| 348 | 622 | 27476 | 715 | 1297 | 582 | 126 | 970 | 1773 | 803
27| 858 | 641 | 283 77| 721 | 1309 | 588 | 127 974 | 1780 | 806
28 | 368 | 659 | 291 |78 | 727 | 1320.| 593 | 128 | 978 | 1787 | 809
29| 3781 677 299179 | 733 | 1332 | 599 ] 129 | 983 | 1794 | 811
30 | 388 | 694 | 306 80 | 739 |1343 | 604 ] 130 | 988 | 1801 | 813
31| 398 | 711 | 313 |81 | 745 |1355 | 610 | 131 | 992 | 1807 | 815
32| 407 | 728 | 321182 | 750 | 1366 | 616 | 132 | 996 | 1814 | 818
33| 416 | 744 | 328 | 83| 756 | 1377 | 621 | 133 | 1001 | 1821 | 820
34| 425 | 760 | 335]84| 1762|1388 | 626 | 134 | 1005 | 1827 | 822
35| 483 | 775 | 342 (85| 768 (1399 | 631 |-135| 1009 | 1833 | 824
36 | 442 | 790 | 348 |86 | 773 1.1410.[ 637 | 136 | 1014 | 1840 | 826
37| 450 | 804 | 354 | 87| 779 | 1421 | 642 | 187 | 1018 | 1846 | 828
38| 458 | 818 | 360°] 83| 1785|1432 647 | 138 | 1023 | 1852 | - 829
39 | 466 | 832 | 366 |89 | 790 | 1443 | 653 | 139 | 1027 | 1858 | 831
40| 475 | 847 | 372190 | 796 | 1454 | 658 | 140 | 1031 | 1864 | 833
41| 483 | 861 | 378 | 91 | 801 | 1464 | 663 | 141 | 1035 | 1869 | 834
42 | 491 | 875 | 384192 | 807 | 1475 | 668 ) 142 | 1039 | 1875.| 836
43| 498 | 888 | 390 |93 | 812 | 1485 | 673 | 143 | 1043 | 1881 | 838
44 | 506 | ‘902 | 396194 | 818 | 1496 | 678 | 144 | 1047 | 1886 | 839
45| 513 | 915 | 402 | 95 | 823 | 1506 | 683 | 145 { 1051 | 1892 | 841
46 | 520 | 928 | 408 J'96 | 829 | 1516 | 687 | 146 | 1055 | 1897 | 842
47| 527 | 941 | 414 | 97 | 834 | 1526 | 692 | 147 | 1059 | 1902 | 843
48| 534 | 954 | 420 | 98 | 840 | 1536 | 696 | 148 | 1063 | 1907 | 844
49 | 540 | 966 | 426 199 | 845 | 1546 | 701 | 149 | 1067 | 1912 | 845
50 | 547 | 979 | 432 |100| 851 | 1556 | 705 | 150 | 1071 | 1917 | 846
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