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FORMERLY THE BULLETIN OF THE
- BRITISH ASSOCIATION SEISMOLOGY COMMITTEE.

- At the meeting of the Geodetic and Geophysical Union in
Madrid in October, 1924, the question was raised which were
the most suitable tables to adopt; and whether a Committee
should be appointed to report on the improvement of the tables.
It was replied that the time was scarcely yet come, for if the
estimates recently made for depth of focus are confirmed, drastic
revision of the tables is necessary. Meanwhile the tables adopted
in the Summary, which have beeh given many times in a brief,
and recently in an expanded form, are good enough as provisional
tables. M. Somville expressed the opinion that those of Dr.
Klotz are, however, rather better. An'opportunity of testing
this  statement is provided by the great Kansu earthquake of
December 16, and in the full discussion of that shock is given an ;
examination of the merits of Dr. Klot2’s tables. They do not seem
to bear out the statement of M. Somville, and it is claimed that
our best course at present is to continue with the adopted
(admittedly imperfect, but still fairly good) tables, to which
already a great many observations have been referred.

~_In the present number 27 new epicentres are adopted, and 42
old ones. e
~ There is but one case of abnormal focus, on Nov. 24, depth
=-+0-010. (14°-8S. 64°-2W.). . It is not possible .to discuss
directly the depth of focus far the great Kansu earthquake, since
there are no observations very near the epicentre ; but available.
~ evidence supports the hypothesis that the focal depth was normal.

. | : ~ H. H. TURNER.
University Observatory, Oxford. - T
© 1925 January 24, : R Y




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.

1920 OCTOBER, NOVEMBER, & DECEMBER.

B )

Oct. 1d. 18h. 49m. 40s. Epicentre 17°-0N. 99°-0W.

A=='150, B=—945, C=+-202; —~ D =—-988, K~ +-156 ;
G =—-046, H=—-289, K = —-956. -

A Az P. O0-C. S. O —C. L. M.

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

Oaxaca ‘241 90 052 +19 052 —6 15 1:7
Tacubaya 2:4 356 117 +40 (1 17) +11 20 2-2
tlan 93 313 4 28 L — L (4-5) 6-2
Tucson E. 187 327 —_ — e8 30 +35 105 11-6
N. 187 327 e4 45 +20 — — 104 116

Chicago 26-7 19 5564 ~—~1 1039 + 4 el164 | —
Lick E. 285 320 —_ —_ — — e17-6 —
Ann Arbor 285 24 — — (11 8) 0 11-1 —
Cheltenham N. 291 37 ell 25 S (11 25) + 6 224 218
Georgetown 291 37 — — e11 29 +10  27-0 —
Wi n 29-1 37 626 + 7 11 26 + 7 €191 —
Berkeley: 29-2 320 —_ —_ —_ — €170 —_
Ottawa 344 30 — — e12 45 -~ 1 e22-2 —
ictoria 37-2 333 20 30 L — —  (20-5) 23-0
La Paz 45-2 136 8 34 0 17 4 +106 286 33-3
Honolulu 556 284 — — —_ — €269 323
Edinburgh 792 36 -— —_— — — 523 —
Oxford 814 39 — — e 22 53 +14 —_ —
Rio Tinto. 81:5 53 32 20 ? — —_ — 338
Paris 847 40 — _ — — 483 —
Uccle 850 39 —_ — €23 20 + 1 e43-3 —
De Bilt 851 37 —_ — @23 37 +17 e 513 550
Strasbourg 88-0 40 — — €23 50 — 2 e513 —
Rocoa di Papa 940 44 — — e24 20 . —-36 — 343
Helwan 1130 46 e 62 20 L _ — - (62-3) —
Additiona.l readi a.nd notes : Oax: ves all its readings 3m. late, PZ =
m.518., M 1-8m. Lick eLN +1 7 7 Cheltenham _eN =
+19m 558, Berkeley eN = +17m.14s. he S phase of La Paz is
is_taken to be SRI, T.—lsh 47 De Bilt eSR; =

un , an
+29m.13s. Helwan PN = +66m.2
‘ )

Oct. 1d. _Readings also at 2h. (Helwan), 4h. (La Paz), 5h. (Hel an, Ri iew,
De Bilt, and Uccle); 15h. (Apia and near szbe), 2€'ihe (‘q‘aoubayvgv ow

Oct. 2d. Re.dinss at Oh. (Lick, San Fernando, and near Tanubaya (2)), 2h.
Paz), 3h. h Twubexa 2) ), 5h. (La Paz and near Twnbay ),

b i s i el ol ik Rintis ok
K Viequee), 17h. (T oku), 21h, (Apm. T a%), 16 (noar

Oct. 3d. Readings at Oh. (San Fernando), 3h. (near Pdm it), Sh. cago
, Honeluln), 10h. (Helwan), ) ; P ) ve(r%ihéw) T d
Taihoku and near 'l‘okyo), 17h. (near 'l‘okyo), 20h Roooe, i’a
1h. (near Mahila )

v

Oct. 4d. W@ 2h. (San Fernando), 3h. (Mhnﬂa and Zi-ka-wei 4h. and
oo 23{& (afgmManila ), 17h. ('Rlvervlew and 'l‘wubayn), j2h, (neer
£

Y \
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Oct. 5d. 19h. 4m. 25s. Epicentre 36°-5N. 122°-0W.

A=—426, B=—-682, C=+:595; D =—-848, B=+-530;
G =—-315, H=—-504, K = —804. /

Az. P. 0-—C. L. M.

/o ° m. 8. 8. m. m.

Lick 0-9 18 i0 14 -0 i0-4 07
Berkeley 144 352 e0 24 + 3 — 1-5
14 352 e0 23 + 2 — 1-2

Victoria 119 355 — — 6-4 8-4
Chicago 27-0 68 —_ —_ ¢ 130 —_
Ann Arbor 29-9 67 —_ —_ 16-2 —
Georgetown 35-3 72 —_ —_ e 149 —
Ottawa 355 61 —_ — c 181 —_—

Ann Arbor LN =

Additional -Readings : Chicago gives also eL = +15-6m.
+16-0m. Ottawa eL? = +18-6m., L = +19-9m.

Oct. 5d. Readings also at 1h. (La Paz). 6h. (San Fernando and near Tacubaya
" and Oaxaca), 12h. (La Paz), 14h. (Florence), 16h. and 19h. (near Tacu-
baya), 20h. (San Fernando), 21h. (Taihoku), 22h. (near Algiers).

Oct. 6d. Readings at 4h. (Lick), 7Th. (Rio Tinto), 8h. (Helwan), 16h. (Tacubaya),
22h. (San Fernando and near Padova). -

1920. Oct. 7d. 20h. 54m. 0s. Epicentre 12°-0S. 69°-0W.
(as on 1920 Feb. 284.).

A=+351, B=—913, C=—208; D=—034, E=—358;
G ="--075, H=+194, K =— 918,

The values of T, inferred from S —P are curiously discordant from that assigned
by La Paz, Half a dozen stations (including De Bilt) favour a value greater
by about 40 sec. ; ‘and another half dozen (including Uccle) favour a value
less by 30 sec. Was there more than one shock ?

A Az P. O-C. S. 0-C. L. M.
o o m. 8 8. m. 8. 8. m. m.
La Paz 46 169 1117 + 6 215 + 9 25 31
Balboa Heights E. 235 333 5 6 -—17 9 4 =31 —_ 9-7
N. 235 333 —_ —_ 9 10 —25 — 102
Vieques E. 304 8 - —_ — 1441 150
town E. 515 352 e921 + 4 i17 13 +35 e 255 —_
‘Washington 515 352 9 6 -—11 6 26 —12 243 —
Ithaca 549 355 e10 1 +23 e17 18 -2 242 —_
Ann Arbor B. 661 350 10 0 +13 17 36 + 1 254 282
. N. 5861 350 — — - 17 48 +13  25°7 —_—
Chicago 56-4 345 954 + 6 17 12 —27 238 274
‘Toronto 565 351 — —. 15 0 234 24-8
ttawa 77 385 10 31 434 1751 — 4 280 —
San Fernando 63 48 12 24 +27 21 54 +13 e 220
Coimbra B 65 43 e12 31 +33 21 47 + e 387 451
N. 16-5 43 612 15 +17 — — ©30-9 L —
Rio Tinto 66 47 23 0 IS (23 0) +76 — 520
Victoria 7.1 328 12 18 +16 53 + 3 352 40-1
Gr & 85 49 11216 + 6 122 45 +39 -_— —
Cape Town 12 124 22 48 1S (22 48) +11 — 238
Tortosa 29 46 1229 —6 23 8 +12 36-3 490
Algiers 36 51 —_ —_ €24 0) +55 240 460
Barcelona 4:3 47 e 0 52 ? (22 35) —36 e226 376
Oxford gg-z 1 23 2 — 522
Stonyhurst 5 —  54-0
ew. . - 886 (25 ~— 550
Je 86-7 390 —
dinburgh 87-0 — 305
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A Az P. 0-C. s 0 —-C L. M.

° ° m. s. 8. m. s. 8 m. m.

Paris 87-3 40 — -— e 23 44 0 500 —
Uccle 891 39 e12 54 —17 2358 — 6 €380 524
Moncalieri 893 43 e16 16 tPR, 30 35 SR, 430 —
De Bilt 90-0 38 e13 35 +19 e 24 14 e 38:0 e49-9
Strasbourg 904 40 e13 30 +12 125 40 +82 €380 514
Florence 914 46 24 1S (24 0) -—28 — 320
occa di Papa N. 919 48 e13 18 - 8 30 — 4 e406 —
amburg 933 36 e17 34 PR, e24 0 —48 e410 550
onolulu 935 292 e9 18 ? 23 24 -8 419 499
Vienna 959 42 e13 35 '—13 €24 24 —51 e44-0 575
Helwan 1048 62 . 24 IS (24 0) -—-160 — —
Colombo 148-8 98 42 0 ISR, — — (85-0) —
Batavia 161-3 167 e 21 54 ? — —

Additional readings : Toronto gives also i= -+6m.54s. and +19m.42s., eL =
+46-9m. Ottawa iE = +18m.33s. and ' +20m.l1ls.,, eLE — +25-3m.,
L=+36-0m. and +40-0m., T, =20h.55m.18s. Coimbra LN = +32-0m.,
Ty =20h.54m.41s. ccle PR, = +16m.42s., i=+26m.4s., Ty =
20h.53m.42s. De Bilt ePR, = +16m.455., e = +26m.12s., MN = +51-8m.,
Ty =20h.54m.53s. Rocca di Papa ePE = +13m.0s., PR, =+ 17m.36s.,
eLE = 431-6m. Hamburg MN = +42-8m. Honolulu PR, = +16m.30s.
Colombo +83m.0s.

Oct. 7d. Readings also at Oh. (Batavia), 7Th. (Rio Tinto, Uccle, and near Algiers
and Tortosa), 8h. (near Florence, Zurich, and Rocea di Papa), 9h. (near

! To! ok“llh. (Zi-ka-wei), 18h. (Helwan, Nagasaki, and Algiers), 19h.
(Taihoku), 23h. (Batavia). .

Oct. 8d. 16h. 50m. 45s. Epicentre 16°-0N. 90°-0W. .

A=:000, B=—961, C=+216; D=—1-000, E=-000:
* G=-000, H=—-276, C=—-961.

A As P. 0-C. 8. 0-C. L. M.
S ° S m. 8. 8. m. s. 8. m. m,
Oax 66 280 220 +39 (250) —10 2.8 2.9
Mobile N 147 6 258 37 540 —45 65 67
Vieques E 34 81 €636 +75 — — e10:2 - —
Tucson E. .249 314 o520 — 8 12 —49 121 126
- N. 49 314 . 529 -8 914 —47 121 130
Georgetown E. 255 24 e6 2 +19 10 56 +43 206 —
ashington 255 24 539 —4 1047 +34 — 167
Cheltenham 55 24 6 3 +20 1019 -+ 6 — 178
cago 58 - 4 533 ~13 11033 +15 136 —
Ann Arbor  E. 268 10 6 9 +13 10 57 . +20 152 174
) N.- 268 10 621 +25 11 3 +26 154 180
Ithaca 288 21 €645 429 010 37 —36 — —
Toronto 290 1 — — e10 21 —56 e 180 192
Ottawa 317 20 6381 —-13 1155 -8 e 15-; —
Northfleld 317 25— T — e 15 —
Berkeley 358 316 e6 52 28 — — +re e
Paz 390 145 745 —1e1349 —3 190 204
Vieto: 423 330 @ — — 11 2 SR, 215 263
Honol 642 286 — — e19 15 0 e27-2 —
., Edinburgh 50 37 e1148 — 1 2140 +14 37-2 41-2
Eski 50 37 ell 54 + 5 231 44 +18 36-3 —
Oxtord 67 40 12 2 4+ 3 21 + 5 376 438
, 9-7 42 e12 15 — § ©2221 -1 402 443
03 40 e1219 — 2 2230 -+ 3 e38-2 482
De Bilt 30-5 39 12 22 0 223 + 5 0382 437
burg E. 839 37 e12382 -~ 3 12251 — 5 €392 46-9
29 54 — e24 49 +113 442 —
Strasbour; 30 42 11285 —1 2252 — 5 382 448
Rocca di Papa 88-5. 47 e12 87 —1 - —_ — . —
Vienna 886 40 13 2 -6-12329 30 0422 508
Additional readings : Oaxaca gives " ‘= +3-1m, Georgetown eLE
= +62-2m., To=16h,50m.36s. {A‘igago L1 = +15:2m,, T, = 16h 40m, 590
Ann Arbor LE = +15-0m.” ~ Torohto S — +13m.45s. ({SK,). rkeley
oZ=+6m.A9s. . Victoria L=+23-7m. _ Kskdalemuir o = ¥Sr 670,
iS.= ¢-22m.31s., Ty =16h.50m.5%.. "~ De Bilt MN = +43-7m., T, =
16h,50m,53s,  'Roccd di Papa.eN =-13m,31s,  Vienna i= +15m.40s,

\
i
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Oct. 8d. Readings also at 1h. (Helwanzl, 4h. gi-ka.-wei), Th. (Zi-ka-wei, Manila

(2), Taihoku, and Batavia), 8h. (Batavia, Zi-ka-wei, Helwan, Manila

(2), Ucele (2), and De Bilt (2)), 8h. (2), 11h., and 13h. (Manila), 14h.

De Bilt and Manila ), 15h. (La Paz and Helwan), 16h. (De Bilt and

elwan), 19h. (Batavia), 20h. (Mauritius), 21h. (Taihoku and San
Fernando). e :

Oct. 8d. Readings at 3h. (La Paz), 5h. (Manila), 6h. (Zi-ka-wei), 8h. (Manila),
11h. (Batavia, Manila, and La Paz), 12h. and 15h. (La Paz), 17h.
(Algiers), 20h. (San Fernando), 21h. (Bareelona). -

Oct. 10d. 19h. 43m. 0s. Epicentre 13°-0S. 60°-0W.

A=+-487, B=—844, C=—-225; D=—:866, E=—-500;
G=--113, H=+-195, K=—-974. -

This solution satisfies the La Paz and Tortosa observations, but the epicentre
seems too near Europe to suit the L observations at Uccle and De Bilt.
If we could ignore the Tortosa observations, an epicentre at 14°-0S. 76°-0W.

_ would satisty the European observations of 1.

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

° ° m. 8. 8. m. 8. 8. m. m.

L&sz 86 245 12 7 -3 346 -7 4-1 4-2
San Fernando 708 44 48 0 L —_ — (48-0) —
Rio Tinto 712 42 49 0 — —  (49-0) 56-0
Tortosa 776 42 e12 0 — 5 €22 0 + 4 e37-0 539
) Pﬁ 82-8 36 —_ — — — 53-0 —_
Ucocle . 84-7 . 36 —_ —_ —_ — ©48-0 —
De Bilt 85-8 35 -_ — — — e480 556
Rococa di Papa 86-2 46 — — — — 620 —
Hamburg 891 34 — — —. — 540 59-0
Helwan 976 61 56 0 L —" —  (56:0) —
Honolulu 1021 290 — — — — e45-§ 520

Additional readings : La Paz givesi= +2m.22s. and +3m.31s., To =19h:¢3m.6s.
De Bilt MN = +52-3m. Helwan PE = +60m.0s. S

i)

~ Oct. 10d. Read.in'gna.lso at 5h, (Helwan), 6h. (La_Paz), 9h. &Bata.via, Colombo,
and Rio to), 13h. (La Paz (2) ), 14h. (Florence), 17h. (La Paz), 18h.
(Maaila and Moncalieri), 20h. (La Paz), 23h. (Florence). .

bct. 11d. Readings at 7h. (Stonyhurst (6) ), 14h. (Barcelona), 22h. (Apié).

Oct. 12d. 6h. 54m. 40s. 35°-TN. 81°-0E.

A=+-127, B=+-802, C=+-584; D=-+-088, E=—-156;
G =+-091, H=+-576, K =—-812. -

- A Az P. 0-C. 8 0-C. L. M.
. ° o m 8 8 mB 8. m. m.
Simla 56 216 132 +5 @ — — — 29
Caloutta E. 147 152 3 38 3 2 -23 80 - 88

: 147 152 344 °+9 614 -11 82 90
Bombay 183 205 733 98 (7 33) -—14 — 101
Ki 25-7 188, 13 8 IL — — 228 26+4
Colomb 28-8 182 16 20 L — — (16:3) 21-3
Zi-ka-weéi 338 8 — — el3 14 +36 — —
Taihoku 363 9 - — = — @ — — €208 —_
415 110 e820 +13 — —_ — —

jenna ' 48-1 308 852 —3 1549 — 6 ¢26:0 309

. m - 512 3156 e 156 + 1 e1634 . 0 e285 326
diPapa 522 299 192 4 5 e1644 — 2 €320 350

: N. 522 299 e920 — 1 il644 — 2 288 346
Florence 526 302 - 1545. 18 (15 45) .—66 . — 303

- Contined on ma:c&l'-j)'agc. :
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A Az P, 0-C 8 0-C. L. M.
o o m. s. 8. m. 8 8. m. m.
Strasbourg *63-7 309 9 31 0 . -— 293 —_—
De Bilt 54-4 314 17 15 8 (1715 + 1 273 309
Moncalieri 54-7 30 — — e 19 2 286 358
Uccle 55:2 312 e940 4 0 e1l7 25 + 1 e27-3 315
Paris 569 310 e 17 45 S (e 17 45) 0 303 —
Kew 57-8 315 —_ —_ _ —_ — 34-3
Edinburgh 580 320 — — e18 8 + 9 343 368
Eskdalemuir 58-2 320 — — 118 8 + 7 28-3 —
Stonyhurst 58-2 316 e 23 50 ISR, — — 343 363
Oxford 58-3 315 —_— — 18 7 + 4 308 352
Barcelona 59-7 301 — — — — 269 353
Tortosa ’ 61-1 301 11 51 491 18 47 +10 256 374
Granada 65-6 300 11 42 453 20 2 +30 —_— —
Rio Tinto 67-4 301 39 200 L —_ — (39:3) 423
Coimbra E. 675 305 e15 42 ? — — —  39-7
N. 675 305 e1l3 20 - ¢ e20 2 +.6 e34:4 39-8
San Fernando 67-8 300 29 0 L — — 383 423
Victoria 93-2 15 49 16 L — — 527 591
Toronto 986 346 — —_ — — 592 —_
Chicago 101-8 350 — - — — e51-3 —
La Paz 1465 297 19 55 [+ 4] — — 763 825

Additional readings : Hamburg gives also eSR, = +21m.2s., MZ = +34 -8m.,
Ty =6h.54m.44s. Rocca di Papa eLN = +30-9m. De Bilt eSR, =
+21m.278., eN = +21m.56s., MN = +30-8m. - Moncalieri S? = +22m.58.,
MN = +32-6m. PariseS = +23m.5s. =~ Oxford SR, = +24m.15s. San
Fernando MN = +43-3m. Chicago L'=+55-3m. and +65-3m.

Oct. 12d. Readings also at 0h. (Colombo and Algiers), 4h. (Taihoku), 7h. (Manila,
near Athens, and near Calcutta), 8h. (Batavia, Barcelona, Tortosa,
Stonihurst (2), Manila, Taihoku (2), Zi-ka-wei (2), De Bilt, and La Paz,
possibly from the origin of 6h., but the evidence for a repetition in-
sufficient), 9h. (De Bilt, Uccle, Zi-ka-wei, Rocca di Papa, iverview,
and Strasbourg), 17h. (Point Loma, and near Berkeley), -19h. (near
Tokyo), 23h. (San Fernando and near Mizusawa).

&

Oct. 13d. 23h. 11m. 558. Epicentre 34°-7N. 19°-3E.

A=+-776, B=+-272, C=+-569; D =+-330, E=—-944 ;
; G =+-537, H= 14188, K = — 822,

¥

0-C. .

A Az, P. O-cC. 8. L. M.

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

Athens 48 47 e123 + 9 e2 1 -10 i21 4-8
Pompeii 7-2 330 125 -—24 245 —30 — —
Rococa di Papa 8-8 326 i2 — i4 5 + 7 — —
Helwan N. 112 112 6 &5 L — —  (6-1) —
Moncalieri 13-6 323 e3 21 6 33 +35 9-2 —
Vienna 137 352 312 -10 — —_ — 8-1
Tortosa 16-0 299 4 0 + 8 6 47 - 8 7-1 8-2
Strasbourg 16-3 332 €350 — 6 "e620 —42 10-1 —_
Granada 18-7 284 428 + 3 g 1 + 8 — —_
Uccle 194 331 e4 27 — 7 e8 17 -3 101 —
Hamburg 20-1 344 437 -— 5 — — — 14-1
De Bilt E. 202 334 4 43 0 826 —1 107 127
N.  20-2. 334 — — — — 112 123

Oxford 226 325 — — e915 = 2 — —_
Edinburgh 26-2 331 —_ — 10 & 21 _— . —

Additional readings: Athens gives also MN=-+39m. ~Helwan PE
m. 5. . ; .

Oct. 13d. Readings ala(; ’a.t 4h. (La Paz, Manila, and D il't;),v 5‘hi‘(near:'r oﬂ,
. 11h. (Batavia), 15h. (La Paz and Manila), lsgf(éamelom;), 21h. &k’y
.and De Bilt), 22h. (San Fernando, Manila, and Lick). = - '

° RN 7/
Oct. 14d. Readings at 1h. (Florenve), 10h. (La Paz), 15h. (La Paz and near
Mizusawa), 19h. (near Tokyo), 23h. ( Fernando).

[+ CNTI
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Oot. 15d. 11h. 9m. 50s. Epicentre 43°-8N. 11°-2E. (as on 1920 Sept. 16d.).

A Az P. 0-C. S. 0-C. L M
° o m. 8. 8. m. s. 8. m. m.
Florence 00 — 00 — — — 0-3
Padova, 17 17 027 4+ 1 0 45 -3 — —
Rocca di Papa 2:3 152 el 4 IS (1 4) +1 e42 52
Zurich 40 332 e053 — 9 — — —_— —
Vienna 57 37 2 38 [AS] (2 38) + 2 —_ 4-2
" Florence gives other readings at +12s. and +18s. Zurich eN = +0m.48s.
' 1
Oct. 15d. 14h. Tm. 37s. Epicentre 75°-58. 150°-0E.
A=-—-217, B=+-125, C=—968; D =+500, E = +-866;

G =838, H=—-484, K = —250. :
A Az P. O-C. S. 0-C. L. M.
o ° m. s. 8. m, s. 8. m, m.
Adelaide 409 348 113 41 1S (113 41) -39 1205 24-7
Riverview 41-7 2 e8 9 0 e14 32 +'1 e19:0 21-1
Sydney 41-7 2 14 41 1S (14 41) +10 194 204
Paz 85-1 144 23 13 1S (2313) -7 — —
918 333 el5 23 +117 —_ — — —
Honolulu 1020 50 e 20 59 ¢ —_ — 29 40-1
'wan 1259 250 79 23 L — — (719+4) —
Victoria 1356 71 s — — —_ — 486 510
Rio Tinto 140-8 209 90 23 — — (90-4) 954
Rocca di Papa 1415 232 —_ — e59 23 ? 82-2 —
Toronto 141-8 118 —_ —_— —_ — e 469 —
142-8 219 —_ —_ — — 6694 881
Moncalieri 1455 228 —_— — ©66, 35 L. 834 —
Strasbourg 149-0 230 —_ —_ ~— — e 714 —
. 160-2 225 — — €26 18 — 784 834
Ucole 151-8 229 — — — e 684 —
De Bilt 1529 231 — — -— — o714 826

Additional readings : Riverview gives also PS = +14m.58s., MZ = +20-1m.,
MN = +20-4m. La Paz i= +26m.41s. De Bilt MN = +76-9m..

\

Oct. 15d. also at Oh. (Lick), 6h. (La Paz), 8h. (Lick), 9h. (Helwan),
13h. (L az), 15h. (near Mizusawa), 1Th. (Florence), 19h. (San Fer-
nando), 22h. (Mauritius), 23h. (La Paz). .

Oect. 16d. 11h. 36m. 30s. Epicentre 50‘;‘4N. 31°-6W.

A=+:543, B=—-334, C=+T70; D=—-524, E=—-852;
G =+-656, H=—-404, K = —-637.
" (The’ epicentre 51°-0N. 34°-0W..of 1919 August 18 is found to be definitely
too far away).
. A Az P. O ;c. 8. O0-C. L. M.

o o m. s. m. s 8. m. m.
- Edinburgh 178 .61 4 15 0 — —_ — 120
Oxford 190 74 — — — — — 11-3
Paris 280 81 e5 8 +3 e9 7T + 2 112 12-5
Uwﬁ 226 75 e5 .6 - 3 e916 — 1 €105 12+4
Soahours . 384 10 o -o 9 8 183 U3
] Bmm Z. 254 67 e52¢ —18 —_— — 13°5
; 26-7 86 — — 010 3¢ —1 139 _
Vienna 308 75 @ — -_ - - . 0160 — s
Rooca di Papa 314 89 — —_ _— — ©14:0 186

Additional readings : De Bilt gives MN = +12-9m., T.’ =11h.36m.37s.
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. Oct. 16d. Readlngs also at 2h. (near Tacubaya), 4h. (Rocca di Papa),  10h.
" (Manila), 22h. (San Fernando). 0a)

Oct. 17d. Readings at 5h. (La Paz), Th. (San Femando).

1920. Oct. 18d. 8h. 11m. 30s. Epicentre 46°-0N. 149°-0E.
(as on 1919 Feb. 12d.).

A=-:596, B=+-358, C=+-719; D= +-515, E= 1857 ;
G =—617, H=+-370, K = —-695.

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

Ootomari 44 281 057 —11 — —_ 25 33
awa E. 89 223 217 + 2 347 -14 — —_

N. 89 223 218 + 3 351 —10 — —_
Tokyo 12-4 218 3 5 0 4 1 ? 4-5 7-1
Osaka 15:3 227 351 + 8 (839 0 6-6 9-6
Kobe E.N. 154 228 348 + 4 (6 %5) + 4 68 - 71
Nagasaki 19-8 235 e447 + 8 (825 4 6 8-4 85
Zi-ka-wei 259 245 o5 35 —12 9 39 —41 — 164
Taihoku 30-3 235 711 +40 (11 50) +11 11-8 —
Manila 392 226 e7 32 -—16 13 28° —26 1175 176
Honolulu 49-3 102 i8 48 -—14 i1548 —22 275 343
Calcutta E. 53-8 267 936 +4 (1712) + 6 17-2 —
Victoria 562 53 (932) —15 932 P 16-9  25-3.

Simla 562 280 9564 + 7 1730 —6 — 317
Berkeley - E. 630 . 62 e1034 + 2 i19 0. — 1 — - 19-0
' N. 630 62 el0 32 0 i18 59 - 2 — 191
Batavia 642 228 11045 + 6 11911 — 4 e37-5 414
Bombay 670 275 .11 0 + 2 — — - 20-0
%pia 694 139 11 0 —13 20 0 —19 308 —
odaikanal: 699 266 13 54 PR, (20 18)° — 7 20-3 221
Colombo 0-6 261 1130 4+ 9 (2030) — 3 205 215
Lemberg 30 325 i11 38 + 2 — — €345 395
Tucson E. 37T 60 ell 42 + 2 21 10 0 — —
VN, 737 60 1141 + 1 i21 3 -~ 7 —_— . =

Dyce : E. 41 345 il11 54 +11 2120 + 5 — —
Hamburg 45 337 i1151 +.5 i2122 4+ 2 e37-3 415
Edinburgh 7155 345 11 54 + 2 — — 365 467
Vienna 77-2 330 i12 6 + 4 12149 — 2 e38-2 480
) 77-2 330 i12 4 + 2 12154 + 3 —  52-8.
De Bilt 72 335 i12 5 4+ 3 12152 + 1 375 431
Bidston : 7-8 344 } 7T+ 1 2 1 + 3 — —
West Bromwich . 84 . 343 12 + 3 2 5 0 — —
Uccle 85 3835 11211 + 1122 5 —1 375 435
Chicago 188 40 12 8 — 4 159 -—11 382 ~ —
Oxford 90 342 {1216 4+ 3 i22 8 —4 328 484
Kew 90 342 21 30 S (21 30) —42 — 525
Strasbourg E. 97 336 i12 18 + 1 i3212° —'8 40:5 . 480
' . N, 97 336 11216 — 112214 — 6 405  46-2
‘ Riverview )-8 178 112 7 —11 i22 0 —21 e356 452
Sydney )-8 178 21 54 18 (21 54) —27 43-8 48-5
Ann Arbor N, 0 37 12 0 -19 154 29 46-0 —
Ottawa 5 290 i1220 — 2 i2219 —10 e 409 -—
Zurich 5 333 il12 22 0 i2224 -~ 5 —_— -
Toronto . ‘6 33 14 54 +151 .23 12 +4 313 . 544
aris 80-8 3356 112 23 . — 1 i22 Rg - 395 435
Padova E.N 81-1 330 1219 -— 7 2 26 —10 387 534
Besangon 4 335 12 27 0 2 3% -5 385 —
Adelaide 5 189 e12 24 — 4 1221 —29 — 4320
‘0 332 1222 -~ 8 2233 -1 — 232

Northfleld ‘6 28 1230 — 4 2240 -1 385 @ —
Florence ‘8 330 1231 -4 2239 -—1 — 229
828 330 1230 —5 23 5 + —_— —_

thaea - 82-8 31 12 35 0 2245 —10 e 404 —
Athens 829 320 11234 — 1 12244 -~} 40- 459
Moncalieri 829 333 11233 — 2 122 54" — 40-5 497
h 83-5 208 25 30 ' - —_— = —
Rocea di Papa 84-1 327 11249 + 6 122 54 —15 e 410 .460

Continued on next page. -
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A Az P. —C 8. 0 —-C. L. M.
;e ° m. 8. m. 8. m. m.
Pom ) 84-2 326 12 30 —-13 22 45 —25 385 545
Halifax N. 850 22 e12 40 ~— 8 122 56 —23 e 41-4 —
Helwan E. 856 310 12 0 -51 —_ — 239
N. 856 310 10 36 ? — — —  22-1
Georgetown E. 856 34 i1144 —87 i22 0 —86 e37-0 —
Washi n 856 34 1239 -—12 22 54 —32 407 —
Cheltenham ~N. 85-8 34 i1251 -1 i2319 — 9 e51-2 580
arcelona - 87-7 336 i1259 — 4 i23 18 —31 e42-2 46+
1 88 88-8 336 13 -7 23 22 -39 423 520
Coimbra E 916 344 13 13  -—12 23 42 —49 e 427 617
N. 916 344 1313 -—12 23 38 —53 464 552
Algiers 91-8 332 i13 16 -—10 123 39 —54 415 525
Granada 93-3 338 i13 18 -—16 i23 41 —67 —_ -—
Rio Tinto 934 341 25 30 28 (25 30) . +41 —  66-5
San Fernando 94-6 340 1322 -—-19 24 0 —62 518  56°5
Seyohelles 95-7 270 84 30 ? — —  86-0
8&P 137-3 53 i19 29 [— 6] 33 36 ? 723 156
‘ape Town 140-9 270 22 59 PR, — — — 97 6

Addltional readings : Oot; 51 also MN = +3- Om. Osaka MN‘-
+7-3 Zi-ka-wei PSN +10m.24s., SR,E = +11m. 20, Manila iN
+13m.5ls iE = +14m.16s., iN = +15m.2s., iE= +15m39s T, =8h.11m. 33s
Calcutta PN = +9m.4%s. Victoria P = +4m.28s. Berkeley V=
+19m.1s., To ==8h.llm 37s. Batavia iE = +13m.45s., iN = +14m.19s,,
e =+40m.308., T,=8h.11m.51s. Apia L= +28-3m. Dyce SN =
+21m.24s. Hamburg iPZ= +11m.50s., iSN =421m.23s., T,=
8h.11m.46s.. Edinburgh PR, = +14m.53s., PR, = +17m.54s., SR, =
+27m.408., SRy = +31m.54s. De Bilt MN = +41-1m., T,=8h.11m.46s,
Ueccle MN = +45-9m., epicentre 46°-3N. 148°-5E., T, =8h.11m.45s. Chi-
cago PR, = +15m. 95, oy = +50-5m., T. =8h.11m.458. Riverview iP =
+l2m.99., iPR. +l5m.lls ., PS=-+22m.48s., SR,= +27m.37s.,, MZ=
M T, =8h.11m.37s. Epieentre 46°-0N. 151°-0E,
Sydney §= +3lm 545 (?Sﬁ‘ Ottawa LV = +43-5m., Lrep. = +118 -5m..
T, =8h.11m.49s. Toronto i= 46m.6s. and +15m 54s., eL = +486- 9m.,
L =+92:0m. Adelaide i= +23m.6s., e= +28m.18s. Ithaca
+15m.49s. Athens PR,E = +18m.128,, MN = +50:0m., T, =8h.11m.518
Moncalieri MN = +56-5m. Roeca di Papa L = +35-0m. Georgetown
LE = +47-5m. Cheltenham SE = +23m.158., T, =8h.11m.54s. Bar-
celona 1=+23m.41s. and +23m.59s. Coimbra SR,N = +25m.26s.,
SR,E = +25m.34s., iN = +25m.38s, SR.E = +26m.57s.,, T,=8h.12m.15s.
Fernando MN = +61-5m., T, =8h.12 m.lzs La Paz PR, = +23m.21s.,
SR, +40m.235 L=-+681m. Cape Town (Milne-Shaw) P = +23m.4s.

.

Oct. 18d. ° Readings also at Oh. and 4h. (Apia), 5h. (near Mizusawa), Th. (Florence),
: 12h. (Batavia, Chicago, Ithaca, Victoria (2), Washington, and Perth), b
13h. (Bidston, Oxford Toronto, Paris, Northfleld, Edinimrgh, glxal
burg, ria, Washington Ithaca, Chica.go, La Paz, and De Bilt),
23h (San Fernando o‘and La Paz

Oot. 19d. 18h. 24m 18s. Epiocentre 44° -5N. 140°-0E. (as on 1920 Aug. 17d.).
A=— 546 B=+-458, C= = 4--701.

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

i ° ° m. 8. 8. m. 8. B. m. m.
Ootomari 29 42 059 +14 — — 18 —
Mizusawa 55 170 . 13 -0 229 —2 — —
Tokyo 89 181 213 —2 240 —81 e49 50

Mizusawa gives SN ='+2m.3os.

Oct. 194. W’;‘ﬁ,‘ at. Oh. (Perth), 6h. (Helwan), 12h. (Z&nte), 14h. (IA Plz)
17Th. ('1' oku)3 18h. (Manﬂ&), 21h. (Batavia and near Pompeil
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Oct. 20d. 10h. 2m. 16s. Epicentre 24°-0N. 120°-0E. (as on 1920 June 16d.).
A=—457, B=+-192, C=+4407; D = 4866, E = +-500 ;
G=—-204, H=+-352, K=—-014.

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

° ° m. 8. 8. m. s. 8. m. m.

Hokoto 06 22 043 +34 ~— —_ 1-0 34
Taihoku 18 5 030 + 2 — — 0-8 —
Zi-ka-wei 73 10 el 44 — 17 e3 25 + 7 — 4-6
anila 9:5. 172 e2 33 +10 6 2 L 71 8-0
Nagasaki 123 42 e3 44 +41 — — 5-8 7-4
Osaka 17-2 48 4 8 +1 — — 7-8 118
‘ Tokyo 207 51 e540 +51 e6 52 —106 e 84 9-2
Mizusawa, E. 234 45 4 57 —24 8 53 —40 — —
N. 234 45 526 + 5 8 54 -39 —_ —

Qotomari 291 33 612 — 17 — — 129 17-8
Calcutta E. 291 273 6 8 —11 11 38 +19 1;‘9 20-0
Batavia 328 205 e6 14 —41 — — 197 —.
imla 384 290 e 13 44 1S (e 13 44) 0 222 228
Colombo 421 252 8 44 +3 14 44 + 8 271 297
Kodaikanal 428 260 19 2 ISR, —_ — 272 282
Bombay 441 273 10 8 PR, — — — 295
Riverview 65:0 152 i11 27 +42 e19 14 —11 e30-3 384
Honolulu 746 75 e11 8 —38 21 2 19 e36:1 56-8
Helwan 77-2 297 11 44 -—18 — — — —
Vienna 0-8 320 1222 ~ 2 —_ — e 42 511
Hamburg 1-9 328 — - — e 43- 51-7
De Bilt 52 326 1248 —1 2322 + 1 e4l- 549
Strasbourg 5-7 322 e12 46 — 6 —_ — o 44" 56-2
Florence 61 319 4344 L . — —  (43-7) 541
Rooca.diPa,pa, N. 61 314 e13 14 +20 — — €407 ° 60-2
Uccle 63 327 e12 46 — 9 e23 16 —17 e 417 553
Edinburgh 6-8 332 — — —_ — 447 566
Besangon - 74 32 9 5 ¢ — — 47 —
Moncalieri 76 319 e13 0 — 3 2314 ~—34 467 57-3
Victoria 82 37 40 56 L — -— 2404) 58-2
Kew . 8-2 329 49 44 L — — (49°7) 597
Paris 8-4 326 — —_ —_ — o 45- 55-7
Oxford 8-6 329 — — - — 41- 57-0
Barcelona 3-0 320 — — —_ — e 484 51-8
Tortosa 4-3 320 — — —_— — e 477 624
Algiers 5-1 315 — —_ — — e 587 61-7
Granada 9-1 319 27 2 28 - (27 2) +75 (38-4) ——
Coimbra 9-8 323 e24 11  ?S (e 24 11) —103  51-2 658
Rio Tinto 100-5 320 33 44 1 —_ —_ == 897
San Fernando E. 101-0 ‘320 — — — — 617 717
N. 101-0 320 —_— . - — — 622 662

Ottawa 1091 12 _— — e52 14 L e61-2 —_—
Chicago 1094 22 — — —_ — 521 —
Toronto 110-0 14 — — —_— — 653 682
Cape Town 112-2 240 58 20 L — — (58-3) 71-8
La Paz 1693 47 6 [+ 21 — — 869 96-3

Additional readings: Zi-ka-wei ggl%es

also ePE = +1m,54s.,, MN = +5-2m.
saka M.

Manila iN = +6m.14s, ., MN = Osaka MN = +11-5m. Tokyo
MN = +9-3m. Caleutta LN = +18-4m. Riverview MN = +37-4m.
Helwan PN = +13m.44s. amburg e = +39m.44s., N = +52-Tm.
De Bilt PR, = +16m.9s., SR, = +29m.198., MN = +56'0m., T ==10h,2m. 28s.
Strasbourg MN = +57-1m. Rocca MNpa PR,N = +15m.47s. Uccle
ePR,; = 416m.21s., eSR,= +30m.36s., Moncalieri MN
= +56-9m.  Parls M‘N +58-7m. Gotmbra SN1 = 4 30m 4o
= +65-8m. Also a set of ePN? = +8m.57s., S=+424m.21s.
Chicago L = +64-2m. Toronto eL=+77-0m. and +83-1m.
Oct. 20d. 19h. 16m. 0s. Epicentre 24°-0N. 120°:0E. (as at 10h.).
A Az, P. O-C. S. 0~C. L. M.
) s v oo m. 8. 8. m. 8. ‘m. m.
Hokoto 0-6 222 01 —8° — - 0-3 0-8
Taihoku 1-8 53 02 -3 (0 43) -— 8 0-7 1-1
Zi-ka-wel 73 10 e146 — 5 e3 47 +29 (e3-8) 42
Manila 96 172 e235 +12 5 39 L 6-4 9-0
Calcutta E. 291 2713 6 0 —19 13 30 SR, 190 —
Honolulu 746 75 — A — ~— ©52:0 588
Helwan 772 297 35 0 L - - (35-0) —

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.
Vienna 80 8 320 e12 24 0 — —_ 54-0 —
De Bilt 852 326 —_ — 2324 + 3 e430 549
Strasbo . 8571 322 — —_ — — €460 550
Rocca di Papa 6 1 314 —_ — e25 6 +95 e51-7 581
Uccle 6-3 327 — — e2330 — 3 e42:0 480
Edinburgh 86 8 332 —_ — — —_ 55-0 57-0
Kew 88-2 329 — —_ _ —_ — 590
Paris . 884 326 — — — — e 480 —
Oxford 88- 6 329 — — — — 450 570
Tortosa 94-3 320 — — — — e500 623
San Fernando E. 101 0 320 67 0 L — —  (67-0) 690
N. 101 320 26 0 S (26 0 — 5 — 1720
La Paz 169‘3 47 2012 [—- 2] — — — —_
Additional readings : Hokoto read.ings are increased by 30s. Zi-ka-wei gives
also ePE = +1m.48s., MN = +5 Manila MN = +8-Tm Calcutta
PN = +6m.18s, __ Honolulu 6 = T4im.6s and +44m.0s. Helwan PN=

+36m.Os. De Bilt MN = 456-0m.

Oct 204. Readings also at 2h. (La Paz), 6h. (Colombo), 10h. (near Kobe), 12h.
‘Washington), 13h. (Taihoku), 15h. and 16h. (La Paz), 20h. (Taiho , De
Bilt, and Zi-ka-wei), 21h. (Riverview and Taihoku), 23h. (near Tokyo).

Oct. 21d. 18h. 57m. 50s. Epicentre 40°-0N. 20°-0E. (as on 1919 Jan. 5d.).

A=+-720, B=+262, C=+-643; D=+342, E=—-940;
G = +-604, H= 1220, K = —766.

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

. ° ° m. s. 8. m. s 8. m. m. >
Athens 36 123 048 —~ 8 i12 -14 1-6 1-8
Pompeii 4-2 281 1 4 —-1 — —_— —_ _
Rocca di Papa 58 291 i128 ~— 2 —_ — o849 —
Flore: 7-5 303 140 -—14 310 -—14 — 59
Padova 8-0 315 210 + 9 510 ? — —
Vienna 88 344 225 +15 — — i4-8 6-3
9-6 308 544 L — —  (5'7) 92
Lemberg 10- 15 e3 40 2 — — e8-2 7-0
Moncalieri 10-3 303 e2 59 +25 4 34 -3 63 9-2
h 110 316 e245 + 1 i5 4 +10 — —
Strasbourg 122 318 e3 -1 e5 47 +23 e6-5 9-2
Besangon 12-4 310 516 S (5 16) -—13 8-2 —
Barcelona 13-6 282 —_ — (e543) —15 e57 9-2
' % 137 261 e3 26 + 4 — — — 109
He 137 134 6 10 S 6.10) + 9 —_ —
Tortosa 14-8 279 349 +13 (622 — 6 64 11-0
gamburg 152. 337 e341 — 1 e644 + 7 e84 102
aris 152 311 e4 8 +26 1653 +16 89 11-2
153 320 e346 + 3 e641 + 2 e82 —
e Bilt 15-8 325 4 4 +15 7 0 +10 e82 111
18-1 316 — —_ —_ —_ — 152
ranada 186 269 i426 + 2 — —_ ' — —
xford 18-8 316 —_— — 8 4 + 6 — 136
Bidston 20-6 318 840 S (840) + 4 (12:8) —
Fernando 20-8 269 882 IS (8 22) -—18 — 142
Rio Tinto 2 272 16 10 —_ —_ — 177
Coimbra 21-7 . 280 — —_— 843 —16 130 146
Edinburgh 22-0 324 — —_ _— —  15-2 —

Additional readings: Athens gives also P=+0m.585., To=18h. 57m.513
Pompeii is diminished by 1h. Rocca di a.pa. PR, = +3m. s
Vienna iN = +3m.12s., +3m.48s.,, and +4m.33s., iLN = +5-0m. Mon
calieri MN = +8-6m. Strasbourg eSE = =+ 5m,568., T. -lsh.5'lm.263.
gesanoon 8= +7m.488s.1. HWW eLN = +48m.528, MZ= +12-2in,,

.-18h.67m.44s. De , T.=18 h.58m. 168. San
Fernando “MN = +13-7Tm. Coim L = 8m.. MN-+1‘4-2m.
These reading are all g'lven for 12h.-13h. a.ud have n increased by 6h.
to fit the table.

‘g
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Oct. 21d. Readings also at ll'x. San Fernando), 8h. (Dehra Dun), 9h. (Florence),
11h. (Helwan and La Paz), 17h. (La Paz), 21h. (Lick), 22h. (Manila).

Oct. 22d. 10h. 51fn. 47s." Epicentre 7°-0S. 145°-0E. (as on 1918 Sept. 30d.).

A=--813, B=+-569, C=—'122; D=+-574, E= 1819
G = +-100, H=—-070, K = —-993,

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

o o m. s. 8. m. 8. 8. m. m.
Sydney 27-4 169 9 1 ? —_ — 13-9 15-7
Riverview 274 169 i546 —16 1016 —32 e13-8. 17-1
Adelaide 28-5 191 —_— — i1l 1 - 7 1139 18-0
Manila 322 312 e649 —1 (1213) + 2 122 134
Perth 36-9 224 — — 1213 —69 — —
Batavia 379 269 e641 —56 e8 43 PR, — . 13-0
Taihoku 395 325 e7 50 —1 —_— —_— — —
Osaka 42-7 348 619 —117 —_— — — 119
Zi-ka-wei 44-3 331 e8 22 — 6 e 14 57 -9 — —
Mizusawa, 46-3 356 843 + 1 — — — —
Honolulu 626 62 e15 13 ? 18 1 —-55 269 382
Helwan E. 1140 300 26 49 S (26 49) -—73 — —
Hamburg 121-0 331 e 20 27 : - — — 322
De Bilt 1242 331 e21 7 9?PR, e 31 24 ? e59-2 64-1
Strasbourg 1250 327 e 17 53 +107 — —_ — -_
Uccle 1254 331 e21 1 PR, —_ — €632 —
Toronto 126-6 39 —_— — — — 1739 -—_
La Paz 1395 126 i19 18 [—20] 23 12 PR, 244 258

Additional readings: Riverview gives also i= +6m.40s. and +12m.21s.,

MZ = +18-3m., MN = +19-3m., T,=10h.51m.54s. Adelaide i = +13m.13s.
e = +16m.43s. Manila gives S as L, also S(?PR,) = +10m.44s., MN=
+13-2m., Ty =10h.53m.43s. Mizusawa PE = +8m,13s. Helwan PN =
+38m.7s. (¢SR,).. De Bilt MN = +67-5m. .

1920 Oct. 22d. 12h. 9m. 50s. Epicentre 21°5S. 72°0W.

A =+-288, B=—-885 C=—-366; D=--951, E=—-309:
G=-—-113, H= +-348, K = —-930.

A Az, P. O-C. 8. 0-C. L. M.
° o m. 8. " _8. m. s. 8. m. m.
La Paz 62 37 i136 + 1 243 -— 6 31 34
Balboa Heights E. 314 346 63 —6 1145 —13 — 125
N. 314 346 63 -7 11 58 0 — 120
Vieques E. 40-2- 10 — — e13 45 —-25 e17-1 179
) . N. 40-2 10 — — e 12 57 2 16-9 17-0
Tacubaya 488 325 9 2 + 3 16 14 +10 20-1 —_
Cheltenham E. 60-4: 358 e10 14 — 1 e 18 28 0 —_ —_
N. 604 358 i1012 -3 18 20 — 8 e298 —_
‘Washington 60-6 357 1015 — 1 18 30 -1 2956 -—
Georgetown Z 606 357 1956 —20 e19 5 +34 e 32:1 —
It . 64-1 358 1043 + 4 1915 1 e314 —_
Ann Arbor E. 647 351 1034 —9 19 4 —17 26'7 —
N. 647 351 1040 -~ 3 1916 — 5 267 —
. 647 351 1040 -3 1922 + 1 267 -
Chicago 649 348 1036 —8 1920 — 4 322 —
n E. 654 325 1058 +11 19 46 +16 — —
Toronto 65-5 355 @— — 11940 + 9 e31'9 499
Ottawa 670 358 i10 56 — 2 11945 — 5-e37'7 —
Azores - 735 37 2116 S (21 16) +'8 — 234
Berkeley 75-9 322 e11 59 + 5 (e 21 47) +11 e21-8  —
: z 759 ‘322 e1l1 58 + 4 (e 21 59) +23 e 22:0 —
Cape Town 78-6- 122 - 21 15 1S (21 15; —52 — 214
78-6 122- 21 33 S (21 33) -—34 — 217
Victoria 836 329 — — 2310 + 5 e38-3 478
San Fernando 848 48 13 4  +17 (22 28) - 225 585
Rio Tin 852 46 25.10 28 (25 10) +109 —  28-2
Coimbra 854 43 42 26 -—~24 122 42 —41 396 .506

Continued on next page.
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A Az P. O-C. 8. 0~-C. D. M.
° o m. 8 8. m. 8. - 8. m. m.
Tortosa 916 46 1310 —15 2314 77 352 2-0
Algiers 916 50 e13 7 —18 2315 —T76 34-2 43-2
Bareelona 930 46 e14 18 +46 23 27 —78 €363 485
Honolulu 94-3 291 e13 4 —36 4 10 —49 44-8 35
Bidston 95-4 35 23 46 (23 46) —84 — —
Oxford 956 36 — — i23 42 —90 382 509
Kew 960 36 _— — — — —  57-2
aris 96-4 40 e —_ 6 —94 45-2 46-2
Edinburgh 96-6 31 23 48 28 31 10 ? 39-2 539
Besanoon 97-8 43 _— — 2316 —138 452 _—
Moncalieri 981 45 e11 19 ¢ 23'3¢ —123 342 424
Uccle 98-3 39 1329 —33 i24 0 —99 412 522
De Bilt 993 38 e14 10 + 3 e24 50 —59 e 482 50-3 |
Strasbourg 99-5 41 e12 35 —93 e24 5 —106 e4l1-2 64-2
Florence 100-0. 47 19 10 PR, K — — 25-2
Rocca di Papa 1003 49 113 40 —32 i24 4 —115 e27°5 —
Padova 1010 45 2010 PR, 24 21 -—104 — —
Hamburg 1025 37 e13 48 —35 i24 23 —117 e43-2 512
Vienna 104-8 43 458 +25 124 30 —130 e493 557
Riverview 111-1 217 e19 55 PR, e 28 55 +77 e47:4 491
Helwan E. 1116 65 —_ — — — — 681
Mizusawa 146-7 309 19 52 [+ 11 — — — —_—
Kodaikanal 86 106 20 58 ¢ — — 807 828
Colombo 149-1 113 - 17 10 ? — — — 452
imla 150-8 64 —_ v — e 35 52 ? — 428
Batavia 152-3 178 1955 [— 4] — — — 212
Osaka 152-5 305 22 33 PR, — — — 280
Manila 1659 243 e20 8 [— 4] — — — 872
Taihoku 167-1 288 e25 0 PR, — — — —_

Additional readings: Tacubaya gives PZ = +9m.3s., LN =+209m., LZ=
+22-4m. Chicago L = +42-2m. Tucson iPN = +10m.57s. Toronto
i= +20m.16s., eL = +45-6m. Ottawa iN = +15m.40s., iE = +20m.30s.,
iEN = +21m.32s., L = +50-2m,, To =12h.9m.51s. San Fernando MN =
+25-0m. Coimbra iN = +23m.34s., iE = +23m.42s., MN = 149-9m.,
T =12h.9m.58s. Barcelona MN = +43-5m. Bidston S = 4-30m.58s.
Edinburgh PR, = +25m.558., SR, = +35m.22s. Uccle SR, = +31m.19s.
De Bilt eN=+17m.52s., eE = +18m.10s., e = +24m.6s. Strasbourg
MN = +63-2m. Rocca di Papa PR, =+1Tm.34s., eLN = +39-Tm.
Hamburg iSN =24m.24s., e = +32m.16s., MN = +47-2m., MZ= +65-2m.
Vienna iSN = +24m.31s., iE=+27m.13s., SR.=+32m.51s. Helwan
MN = +73-6m. Mizusawa PN = +19m.58s.

Oct. 22d. 21h. 35m. 3s. Epicentre 46°-0N. 9°-0E. (as on 1920 April 1d.).
A= +-686, B=+-109, C=+-T19.

A P. 0 -C. S. 0-C.” L. M.
° m. s. 8. m. 8. 8. m. m.
Chur 09 i0 9 -5 io 31 <+ 6 - —
Zurich E. 14 018 -3 i0 44 4+ 5 — 0-8
N. 14 e0 21 0 i045 + 6 — 0-8

Strasbourg 27 110 +28 1100 — 4 » — — '
Vienna 54 el 23 . o — — 115 1-6

Additional readings: Vienna gives iP=+1m.28s.  Munchen eP = -+0s,,

;

Oct. 22d. Readings also at 2h. (N and San Fernando), 3h. (Zi-ka-wei,
Manila, and’ Taihoku), 4h. (Helwan and De Bilt), 12h. (Rocca di Papa),
14h. (near Tokyo, Mizusawa, and Osaka), 20h. (La Paz, Manila, near
Osaka, and Mizusawa). . ) .

bct. 23&. Readings at 0h. (San Fernandg), 3h. (Rocca di Papa), 4 (Riverview),
. 5h. (La Paz (3) ), 6h. (De Bilt), 7Th. (Manila), 10h. (La Paz), 13h. (Taihoku
and Manila), 16h. (La Paz), 17h. (Apia). ‘ .
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Oct. 24d. 1h. 38m. 25s. Epicentre 16°-2S, 165°-4E.

A=—920, B=+-242, C=—-279; D=+-25% E= +96§
G = +-270, H=—-070, K = —-960. . o

This epicentre was deduced by comparison with 15°-0S. 165°-0E. of 1919 Aug.
31d. ; the material is, however, somewhat meagre, and the departure from
the former epicentre may not be real.

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

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

Riverview 218 213 e5 4 + 1 i9 3 + 2 — 136
Sydney 21-8 213 511 + 8 (9 29) +28 95 10-9
Apia 22-2 87 427 —40 (9 35) +26 9-6 —
Adelaide 3014 227 e635 4+ 3 el1l 29 —12 il16-1 209
Perth 474 241 6 35 —135 — — — —_
Honolulu 5119 45 e935 +16 16 5 —38 210 228
anila 536 304 el4 30 PR, — — —_ -
Batavia _ 581 273 e10 0 18 1 + 1 — —
Zi-ka-wei 635 320 e 10 37 — — — —
. Calcutta E. 847 295 13 29 443 (22 47) =—29 228 —_
Chicago 1133 51 o — — e 578 —
La Paz 1179 120 e 19 10 [+23] — — 606 679
Toronto 119-2 49 — —  55°7 646
Ottawa 1216 46 — — — e 642 —
Helwan 1359 296 24 35 PR, — — — —
Vienna z. 1392 330 i19 24 [—14) i22 24 ?PR, — —
De Bilt 140-9 340 (e 23 13) — — — — —_
Bidston 1417 349 23 17 PR, — —_ — —
Uccle 1422 340 20 11 [+28] — — 476 —_—
Strasbourg E. 1428 335 e 19 43 [— 2] — — o406 —
Padova, 1434 328 19 48 [+ 2] — — — —
Pompeii 144-8 320 - 19 25 [—23] 20 15 ? — —
Rocca di Papa 145-3 322 19 41 %— 8] — — — 207
Moncalieri 1456 331 e19 19 [{—30] — — 204 —
San Fernando 1584 341 30 5 ? —_ - — —_

Addltional readings Riverview gives also iPR,? = +5m.408., P8 = +9m.13s s
and +9m.30s., SR, +10m.23s. and +10m.30s.,

]

1h,38m.29s. Apia PR, = +4m.53s., i= +6m.35s. Adaiaide 1=
+Tm.47s., i= +14m 29s., +16m.5s. (taken as L), and_ +16m.17s., 6=
+19m.17s. Chicago L = +60-1m. Toronto eL = +63-8m. and

+80-0m.  Vienna iN'= +23m.49s. and +28m.59s. De Bilt gives a
single reading’ PR,. Strasbourg ePVN = +19m.26s. Rocca Papa
PR, = +20m.29s.

Oct. 24d. Readings also at 3h. (Rio Tinto), 8h. (near (Sam Fer
'nando), 11h. (Helwan), 12h. (near Mizusawe i ,16h T
(3) and Zi-Ka-wel), 17h. (De Bilt), 22h. (Tathokt), kyo) (Taiboku

Oct. 25d. Readints at 2h. (La Paz), 5h. (Algiers), 6h. (near La Paz), 8h. (La Paz,
atavia, and Riverview), 12h. To erview),
1 20h and 22h. (near La Paz), gg‘ﬁ. (San ei:ran gry ©), 18h. (Riverview),

Oct. 26d. Oh. 3m. 25. Epicentre 40°-0N. 20°-0E. (as on Oct. 21d.).
‘ ,A Az. P. 0-C. 8 O0-C. L M

- ath 3 o 153 m. 8. 8. m. s, 8. S m. m,
en el 0 + 4 138 -— B X .
St.msb%nrg 122 318 e3 6 + 4 — —l- e “ ﬂl
Helwan 13-7 134 8 58 L — —_ (9-0). —_—
! Ucole 15:3 320 €337 — 6 —_ — €105 —
De Bilt 15-8 325 — — — — e10:5 110

Atm m’gives MN =+2-0m., all its readings having been increased by one-
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Oct. 26d. 19h. 4m. 20s. Epicentre 19°-4N. 122°-2W.
| A'=—-502, B=—-798, C=+-332; D=—:846, E=+-533;

’ Pt G=~—-177, H=—281, K = —-943.

A Az P. O-C. S. O0~C. L. M.
° o m. 8. 8. m. S. 8. m. m.
Tacubaya 215 86, 424 -35 — — 6-3 6-8
Victoria 29-0 358 26 9 ? — — 276 291
Toronto 431 45 — — — — 215 _—
Cheltenham N. 435 53 15 0 S (15 0) + 5 e22:2 239
La Paz 641 120 e 10 39 0 19 14 0 302 323
Edinburgh 889 29 — — — — — 497
De Bilt 95-1 29 — — — — e 457 —
Helwan 1245 28 79 40 L — — (79'T) —
Additional readings and notes : Tacubaya gives also MN = +6-6m. Victoria
- perhaps registers a different shock. La Paz iP = +20m.19s.,, T,=

19h.4m.25s. . .
QOct. 26d also at 1h. (Tacubaya), 3h. >(Batavia), 4h. (La Paz), 9h.

‘(Apia), 11h. (Tacubaya), 15h. (Zi-ka-wei), 23h. (La Paz and San Fer-
nando).

Oct. 27d. 11h. 44m. 21s. Epicentre 19°-0N. 70°-0W. (as on 1920 Jan. 26d.).

A= 4323, B=—-889, C=+326; D=-—-940, E= —+342;
G = +-111, H=—306, K ='—946.

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

R ° m. 8. 8. m. 8. 8. m. m.

Port au Prince 21 20 102 -—-11 0 45 —13 1-2 1-7
Vieques 4.4 99 i1 0 -8 —_ — 15 2-0
W&n&tﬂn 20-8 344 423 -—28 8 23 —-17 — —
Chicago 27-2 330 — — 11 4 +19 1441 —
La Paz 356 177 17 26 + 8 — — 212 254
Rio Tinto 577 57 3639 L — — (36:6) 40-6
G a 60-1 57 11016 + 3 119 10 +46 — —
Bi n - 612 39 — — — — 274 —
Edinburgh 614 36 — — — —  40-6 —
‘Tortosa 63-2 53 — — — — 296 41-0
De Bilt 66-1 41 — — — — ©336 384
Zante 17-5 54 — — 20 39 —176 —_— —_
Helwan 900 58 4039 L (31 39) ISR, (40:6) —

Additional readh%s and notes : Port au Prince readings have been increased - ‘
by 1h.2m. ieques MN = +1-8m, De Bilt MN = +38-6m.  Helwan
gives its two readings as PE and PN respectively.

Oct. 27d. Readings also a£ 3h. (Zanwz, 4h. (Taihoku and Batavia), 5h. (Manila),
10h. (Port au Prince), 11h. (Vieques and Washington), 13h. (Simla).

“

Oct: 28d. Th. 28m. 40s. Epicentre 51°-0N. 179°-5W. (as on 1918 Sept. 30d.).

A=-—629, B=—-005, C=+-T77; D=-—-009, E=+1-000;
. G=—T11, H=—007, K =—629. .

A Az, P. 0-C. S 0—-C. L. M.

‘o g m s 8 m S 8. m, m.

* Qotomari 249 275 423 -4 —_ _ —_ —
Tokyo - 33-1.260° e7 35 +28 —_ — — —
gwwonamlu 341 142 e8 20 ?PR; -_ — 145 159
s 356 173 _— — (12 51) -13 128 20-7
gletkoley E. 417 8% — - - — e 228 —
~-ka-wei 47-2 270 842 —~ 6 el5 32 -12 21—:; —

Taihoku - 514 2865 — | — @ — — e
. Continued on next page.
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A Az P. 0-C. . 8. O0-C. L. .M.

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

"597 259 e10 9 — 1 — — - —

Chicago 600 60 1010 -2 1815 —8 286 = —
Ann Arbor 616 57 — —_ — — 330 —
Toronto 628 53 — — e20 8 +70 e 356 37-4
?tta.wa, 634 50 — — e19 20 +14 e 295 —
thaca 652 52 —_ — —_ — e 36-8 —
Georgetown z. 675 56 — _ - — 44-8 —_
Washington 675 56 8 7 —-174 17 5 -—171 e36-3. —
Edinburgh 730 3 — — — —  40-3 —_
Simla - 739 300 — — — — o379 —
Hamburg 751 355 ell 52 + 2 e 21 31 + 4 €383 493
De Bilt 768 357 11 58 — 2 21 49 + 2 403 50-1
Uccle 781 358 e12 4 — 4 e22 2 + 1 — —
Paris 802 359 — — e2226 4+ 1 473 513
Strasbour, N. 802 356 e12 19 — 1 22 26 + 1  48-3 —
Mon 838 355 e10 8 —153 23 4. — 3 370 533
Rocca di Papa N. 866 351 e12 56 — 1 i23 29 — 8 e43'7 59-8
Tortosa 88-2 0 — — — — e 423 591
Riverview 88-7 204 — — e 23 47 —13 e 451 47-8
Kodaikanal 90-1 286 55 32 L —_— — ' 617 671
Colombo 912 282 55 20 L —_ . — (5653) —
San Fernando 924 5 —_ — -— — — 703
Helwan : 947 334 19 20 PR, (25 20) +17 — —
La Paz . 1162 84 e19 51 ¢PR, 42 ? 70-5 742

Additional readings : Berkeley gives eN = +18m.21s., eZ = +22m.4s. Chi-
cago L = +34-3m. and +39-3m., T =7h.23m.49s. . Toronto eL = +53-9m.
Ottawa «L=+33:1m,, L=+39:-1m., and +55-3m. ' Simla gives its
rea, as on_27d. De Bilt eSR,E = +27m.18., eSR;N = +27m.7s.,
. MN = +54-Tm., T =Th.23m.45s. Uocle SR, = +27m.44s., 'i‘. =7h.23m.44s8
Rocca di Papa eN = +15m.44s. Riverview MN = +52-3m. Helwan
readings are given as PE and PN respectively.

Oct. 28d. 12h. 50m. 6s. Epicentre 27°-0S. 74°-4W.

A=+240, B=—-858, C=—454; D=-963, E=—-269;
G=—'122, H=+-437, K=—-891.

A Az P. O-C. S. 0-C. L. M.
° ° m. 8. 8. m. s. 8. m. m.
La Paz 120 30 i2 59 0 i519 0 6-1 9-2
Balboa Heights N. 36-3 352 714 -10 1319 + 5 —_ —
Vieques 460 11 e835 — 5 e15 2 —26 — 196
Cheltenham N. 658 359 11049 — 1 19 57 +22 s —_
Georgetown E. 659 358 e954 —56 12014 +38 e32:0 —
N. 659 358 1949 —61'e20 5 -+29 e 3240 —
‘Washington 659 358 1953 —57 18 42 —54 e 3829 —
Tucson E. 687 327 ell 16 + 20 29 +19 e 34-8 —_
Ithaca 695 359 1116 + 2 e2016 — 4 e36+4 —
Chicago o 69-8 350 11 12 -— 4 20 39 +lg 355 —
Ann Arbor E. 698 354 1118 +'2 20 24 . 387 —
o N. 698 354 11 0 -—16 2030 + 6 36-1 —
69-8 354 — — 2018 -6 36-T —
Toronto 708 356 11 6 —16 120 54 +18 e354 —_
Northfield 71-8 2 ell 44 +16 — — — _—
Ottawa N. 724 0 1130 —2 20564 — 1 e850 —-—
Capetown . 775 122 3 31 ? 2149 — 68 426 485
776 122 1142 -—-22 21 9 —46 — 218
Lick ‘N, 782.324 e1214 + 6 —-— - —_ —
Berkeley - ) 789 32 1217 + 5 — — ©394 —
Victoria . 87:2 33( 41 33 L — -— 4?-5 50-9
San Fernando '90-2 — — §23 24)  -—52 234 1-4
Rio Tinto 906 4 25 54 8 25 54) +94 — .. 859
Coimbra 909 4 1351 —-30 2313 —70 e41-6 473
Granada s 923 50 113 28 -~ 1 12335 —63 L —
Honolulu 94-2 292 e18 6 —33 23 - —-70 449 40-3
Algiers 96-8 52 e13 43 —10 2349 -—~95 45'9. 499
Tortosa 969 47 - 13 —13 2354 —01 364 498
Barcelona 983 48 el7 6 PR, 123 56 —103 e 44-

Continued on next page.
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A Az P 0 -C S. 0-C L M.
. B o m. 8 8 m. s. 8 m m.
Bidston 101-2 36 16 24 ? 23 54 —133 — —
Oxford 101:3 3 — — 2415 —113 444 596
Kew 101-7 38 23 54 1S (2 ) —13 — 609
Paris 1021 41 el4 9 —~12 i25186 —60 459 549
Edinburgh 1024 33 24 20 1S SR, 459 5§95
Besangon 103-4 ,44 13 45 —42 25 33F -5 51-9 — -
Moncalieri 1035 46 e14 24 — 4 24 23 —126 356 658
Uecle 1040 40 e13 54 —36 24 31 -—122 e449 559
Strasbourg 1050 43 el4 11 -—23 . e 499 559
De Bilt. 1050 40 — — e25 43 —59 — 748
Melbourne 1054 211 — _ —_ e 523 569
Florence 105-4 49 14 54 +18 —_ —_— — 329
Riverview 105-4 218 — — e49-2 49-8
Rocca di Papa N. 1056 50 i 18 ?PR,; 124 42 —126 e 503 60-8
Padova 106-4 46 18 R, 25 17 —99 —_— —
Pompeii 106-5 51 18 41 R, — —_ —_
Hamburg 108-2 39 e18 PR, i 24 51 —141 e 509 58-9
Vienna 110-3 45 18 30 °?¢PR, 271 — e 489 61-4
Athens 112-2 58 e19 4 PR, e 31 24 2SR, 51-9 594
Mauritius E. 114-0 131 44 36 ?!L —_ — . (44-6) 56°1
N. 1140 131 45 36 L —_ — (45-6) 569
Helwan E. 115-8 19 42 PR, — — — 743
N. 1158 70 21 0 ? — — —  73:3
Perth 120-3 190 &= — . — 34 54 ISR, —_ —
- , Batavia 146-8 182 i19 44 [— 7] —_ — e 724 —_—
Mizusawa E. 1481 301 19 [—- 5] — — —_ —
Colombo 148-3 128 18 54 ? —_ — — 879
Kodaikanal 148-6 119 20 24 [+30] — — 332 363
Bombay 148-8 99 69 37 L — — (69-6) 1773
Tokyo 1499 296 e20 6 [+10] — — — —
* Manijla 161-1 232 e20 11 [+ 2] — — — —_
Zi-ka-wei 1656 291 e 21 14 [+62] — — — —
Taihoku © . 1656 266 —_ — e 30 42 2 — —

Additional readings: Vieques gives also eN = +10m.16s., iE = +18m.42s.
Cheltenham ePN = +10m.54s., % SE = +20m.12s. Tucson PN = +11m.23s.
Ithaca PR, = +13m.44s. Chicago L = +69-9m. and +78-9m. Toronto
e = +10m.308., i = +23m.48s., iS = +25m.48s., 1SR; +29m.36s. Ottawa
PR,N = = +14m. 39s., PR,N = ’£16m.15s. ., IN=+21m.18s., and +22m.6s.,

SR,N = +26m.8s., SR,N = +29m.4s., L = +36-6m. and +37-9m., T,=
12h.50m.11s. Lick eE = +12m.138., eV = +12m.12s. Berkeley ePV
=+12m.16s., eLN = +38-8m., eLV = +39-3m. San Femando MN =

+57-4m. Coimbra_ iN; = +23m.43s8., iN; = +24m.148., Ty =12h.50m.33s.
Edinburgh PR, = +27 88, Monca.lieri MN = +57-6m. Uccle MN
+65~2m., T, =12h.51m.18s. De Bilt ePR, = +18m 43s. ., e= +24m.35s.,
MN = +78-Tm. Riverview ePR,? = +18m.41s., ePS? = 128m.58.,, e=
+44m.408., MN = +77-0m. Rocea di Papa eLN = +32 8m. Athens
MN = +65 -2m, Mizusawa readings at +19m.54s. and E +20m.18s.

Oct. 28(1. Readmgs also at 1h. (La Paz), 8h. (Bidston and Pompeii), 10h (Zi-
ka-wei), 11h. (Nagasaki, Manila, Taihoku, and Zi-ka-wei 1%h. (Uccle,
Paris, Bidston, Hamburg, Strasbourg, De Bilt, and elwan), 13h!
(Riverview and Vicbom), 14h. (Kodalka.na.l), 16h. (Batavia and La Paz).

’

Oob. 20d.” Readings at Oh. La.‘Pa.z (2) ), 4h. (Helwan Bilt, and near Athens ,
5h. (Ma.nila), 6h. (San Fema,ndo), 12h. (Apia),Dgh. (La Paz ). . )

Oct. 30d. Rwdi at 6h. (Florence), 16k (Apia), 21h. (San Fernando), 22h
(near Tacuba,ya), 23h. (near Tokyo )

 Oct. 31d.  Readings at Oh, und 6h. Fernando), 10h. (Helwan), 13h. (near
Tacubaya), 18h. (A:ix;‘). : (Ben oraand 2 (Yh( etwan), 13 {
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Nov. 1d. 16h. 53m. 36s. Epicentre 8°-0S. 146°-5E. (as on 1918 July 64d.).

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

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

o ° m. s. 8. m. s. 8. m. m.
Riverview 26-2 171 e558 + 8 11037 411 e1l3-1 166
Sydney 262 171 8 42 +172 12 54 +14 154 16-6
Adelaide 279 194 — — — — 184 209
Melbourne 299 183 —_ —_ —_ — 177 224
Manila 340 312 e7 9 + 4 — — —_ —_
Perth 372 226 9 24 PR, — — — —_
Zi-ka-wei 459 330 e8 26 —-13 el5 6 —21 — —
Honolnlu 61-8 61 — — €17 36 —70 280 396
Helwan 115-7 299 71 24 L — — (71-4) —_—
Chicago 121-7 45 — —_— — — €622 —
De Bilt 125-8 332  — — — — e 644 729
Paris 129-2 330 — — — — 124 —_
La Paz 1379 126 1928 [— 8] 123 14 PR, — —_—

]
Additional readings : Riverview gives also iS = 4-12m.30s. and MN = +15-4m.
De Bilt MN = +70-Tm.

Helwan PN = 470m.24s.

Nov. 1d. _Readings also at 2h. (Colombo), 4h. (San Fernando), 8h. (Apia, Batavia,
usawa), 14h. and

Zi-ka-wei, and Manila),

9h. (H

15h. (Taihoku), 21h. (San Fernando).

Nov. 2d. Readings at 2h. (Apia and Denvér), 6h. (Colombo), 11h. (La Paz

(Cape Town), 19h. (La

elwan), 11h. (near

 Nov. 3d. 15h. 35m. 36s. Epioentre 6°-5N. 126°-0E. (as on 1920 May 7d.).

A=—-584, B=+-804, C=+-113;

G=—-066, H=+-092, K=—994.,

D=+:809, E= +588 ;

, 12h.

az), 21h. (La Paz and San Fernando), 22h. (He}wan).

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

° o m. 8. 8. m. 8. 8. m. m.

Manila 95 330 e224 + 1 422 4+ 6 48 8-5
Taihoku 19-0 347 4 41 +12 — — 74 —_
Batavia 22-9 237 457 —-19 i9 4 19 172 —
Zi-ka-wei 250 351 e535 — 3 e759 PR, il25 —
Perth 39-6 194 8 24 +33 — — —_— . —
Colombo 459 273 16 24 1S (16 24) +57 254 274
Kodaikanal 482 278. 19 54 ISR, — — 322 332
Helwan 90-8 300 25 24 S (25 24) +62 @ — —
Hamburg 99-7 327 —_— — — — e 514 664
Stragbhourg 102-4 321 — —_— — — e56-4 —
De Bilt 1029 327 — — e27 0 +37 e524 599
Uccle 104-0 326 —_— — e35 24 ISR, ebl4 —
Edinburgh 105-0 333 — — — — —  89-4
Stonyhurst - 1059 331 42 6 ? — — 628 654
106-1 324 —_ —_ — — e 575 —

ew 108-1 328 — —_ - T | 7
Oxford 108-4 328 — — _ — — . 62-9
La Paz 1629 127 20 39 (+291 — — 487 —

Additional readings and notes

: The P’s entered for Taihoku and Zi-ka-wei

are given originally as e’s. Batavia gives i= 4 7m.24s. and +11m.20s.
Helwan PN = +24m.24s. Hamburg = +62-4m. De Bilt MN =
+58-9m. - :

Nov. 3d.. Readings also at Oh. (Lick),

, . (Colombo), 7h. and 10h. (La Paz), 12h,"
(Helwan), 16h, (Riverview), gg-h.( g,‘:“im’,‘ ' and 10h. (I P“?' h.
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Nov. 4d. 2h. 11m. 30s. Epicentre 19°-0N. 70°-0W. (as on 1920 Oct. 274d.).

A=+-323, B=—'889, C=+-326; D=-—940, E=—-342;
G=+- 111,H=—806 K = —-946.

A Az P. O -—C S, o-C L. M.

° ° m. 8. m. 8. 8. m. m.

Port au Prince 21 260 10 46 +13 1 4 + 6 1-3 1-6
Vieques 44 99 el 8 — — — 19
Georgetown 208 344 e4 30 —21 835 -5 16 —
ashington 20-8 344 3 40 ? 730 —70 e10°5 —_
240 348 1520 — 8 920 —24 — _

Northfield 25-3 356 — — (69 50) —19 e98 —_
'oronto 25-9 344 — — (10 48) +28 16°1 —
Ann Arbor 26:0 336 10 48 IS 10 48) +26 — —_
tawa 26-8 351 —_ — e10 10 —27 — —
27-2 330 6 17 +17 953 —52 150 —

Paz 356 177 i7 3 —-15 13 3 —1 182 208
Fernando 58-0 58 1830 1S (18 30) +31 — —_
Stonyhurst 616 38 e30 0 1L — —(e 30-0) 395
Uccle 656 42 €10 48 -— 1 — e 26-5 —
" De Bilt 66-1 41 — — e 19 24 -14 e 29-5 42-2
Helwan 900 58 5230 ‘L —_— — (52:5) —
Additional readlng Port au Prince gives also SNW = +1m.5s. Vieques
eN = +1m.3 MN = +2-1m. Ithaca e = +5m.10s. .==2h m.49s.
Toronto reeords two L’s. Ann Arbor PN = +11m.0s. o L?

= +11-7m., To=2h.13m. 18s. La Paz i=+12m.23s., T, =2h.llm.03.
De Bilt eLN = +27-5m. Helwan PN = +48m.30s.

Nov. 4d. Readings also at 2h. and 5h. (La Paz), 13h. (near Tokyo), 18h. (near
Athens and near Batavia), 22h. (near Manila).

Nov. 5d. Readings at Oh. (Sa.n Fermmdo). 3h. (nea.r Mxmila, and near Ta.cnbaya),
4h. (near Tokyo a.n usawa), 6h. (La P: ear Batavia), 7h.
(near Twnbsga (Ls Pag), 14h. (Ta.ihoku), 15h. (Hokoto, Taihoku,
Zi-ka-wei an te), 28h. (La Paz).

Nov. 6d. 10h. 44m. 30s. Epiéentro 19°-0N. 70°-0W. (as on 1920 Nov. 4d.).

A=+-323, B=—889, C=+326; D=--940, E=— 342,
G = +-111, H = —308, K = —-9486.

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

° o m. 8. 8. m. 8. 8. m. m.

Port nn Prince ‘21 260 e0 19 -—14 040 -18 12 2:2

Vi eques E. 44 99 0564 -—14 _ —_ — 17

44 99 0 56 -—12 -— — 1-4 1-6

QGeorgetown E. 208 344 e — e910 30 149 —_

weneon B3 1 T ow il MM =

n . — ~22 ¢ 18- —

Toronto - 259 344 —_ — ¢10 24 + 4 lgg 17-8

Ann Arbor 26-0 336 - — — - —_— 8 -—

Ottawa - E. 268 351 —_— — ell1 17 +40 e 1568 _—
Chicago 27-2 330 645 +45 11 26 +41 143 —

Lo Paz 356 171 72 +.3 _— — 200 229

Stmghm‘st . 616 38 30 0 L — — (30-0) 37-0

De Bilt 661 41 — — = < o8 44

fasaly sg(l’ ;3 _— . — e19 42 + 4 .eag'g 29-6 .
Hamburg 8 X —_ _— — o 38 —
Helwan 900 58 62 30 ? —_ _— e —_

Adélm itional readings and notea Port au Prince readings have been diminished

: 3m., also MNW= ‘8m ashinghon L= +14 -5m. Toronto

= +16-1m. Otta.m E=+240m. Chicago L = +17-2m. Hel-
wan PN = +58m.30s, : }
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Nov. 6d. 21h. 11m. 12s. Epicentre 13°-5S. 162°-0E.

A=—-925, B=+-300, C=—233; D= +-309, E=+-951;
G =+-222, H=—-072, K= —-972.

A Az P 0-C 8. 0 —C. L. .
B o m. 8. 8. m. s. 8. m. m.
Riverview 226 204 e511 — 1. e915 — 2 e10:7 . 12-2
Sydney 226 204 4 54 —-18. — — 9:3 122
Melbourne 28-7 209 — — — — 149 178
Adelaide 29-8 220 — . — 110 48 —43 e 166 19-8
Christchurch 314 165 11 54 S (1154) — 4 134 146
Honolulu 52-4. 49 — — — — e22-3 31-8.
Chicago 1141 50 — —_ —_ — e 59-8 —_
d Helwan - . 131-8 298 92 48 ? —_ — — —
De Bilt E. 137-2 339 —_ —_ _ — eT77-8 803
Ueccle 138-5 339 — — —_ — e 1788 —
Rio Tinto 153-7 339 89 48 L — —  (89-8) 103-8
San Fernando 154-7 337 81 48 L — —  (81-8) —_ ,

_Additional readings: Riverview gives also.PS = +9m.28s., MN = +12-9m.
Adelaide e = +17m.36s. Chicago L = +465-3m Helwan PN =
+86m.48s. De Bilt eLN +175-8m1., MN = +79-1m.

Nov. 6d. Readings also at Oh. (San Fernando), 1h. (near Mizusawa), 6h. (Tortosa),
h. (71-ka-we1), 9h. (Cape Town), 18h., 21h., and 23h. (near La Paz).

Nov. 7d. Readings at 8h. (Taihoku), 14h. (Rocca di Papa).

Nov. 8d. 17Th. 37Tm. 25s.® Epicentre 35°-0N. 143°-0E. (as on 1919 Aug. 3d.).

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

¢ A Az, P. 0-C. S. 0-C. L. M.
° ° m. 8. S. m. s. 8. m. m.
Tokyo 2-8 285 0 44 0 (111) — 6 1-2 1-2
Mizusawa E 4-4 340 110 + 2 2 4 + 3 —_ —_
. 4:4 340 L9 + 1 2 2 4 10 " —
Osaka 6-2 270 154 +19 — — 3-2 4-1
Kobe 6-4 266 035 . ¢ — —_ — —
Zi-ka-wei 18-4 266 ed4 46 +24. - — — —_
Hamburg 826 335 — —_ —_ — e 410 —_
De Bilt E. 854 336  — — — — e 426 520
N. 85-4 336 — —_ - — e 446 536
Ucele 86-7 336 — _ — — e 446 —
Strasbourg . 874 331 — — - — 476 —
Helwan 88-6 308 56 35 L —_ —  (58+6) —_
Paris 89-1 335 — — — — 526 —
Rocea di Papa 90-7 326  — — e34 5 ? e¢51%5 '60-2
Tortosa 96-6 332 — — — — e 526 592
Rio Tinte 1019 336 58 35 L — (58-6) 626

Nagasaki (A =11°1, Az. =262°) gives P =171.32m.235.

. . . . . B ER

Nov. 8d. ‘Rbaad.mgs also at 1h. (Taihoku and S&n Ferﬂﬁndo 2h (Ls, Pa.z), 9h.
© (nedr Tokyo and Mizusawa), 15h. (near Osak®’ Zl Rio Tmtp a.nd
11 rth), 1';11 (La Paz), 18h. (near Athens), 19 (Otta,wa.’), 22h;! (
‘ernand

R IE TN . N ¢ raren e . .~ ERTE
: B v B o "‘. e

N

ov. 9d. Readings at 4h, (La Paz), 5h. Pa.z and near Batavia), 65
N Athens), 10]1 (Helwan), 18h. (La a.z), 20h (Sa.n Femnn&)),)‘ (nea;-
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Nov. 10d. Readings at 1h. (Apia), 3h. (Taihoku), 6h. (La Paz), 7h. (Taihoku)
8h, (%Pi&)’ 13h. (La Paz), 19h. (near Tokyo), 21h. (San Fernando . and
near Nagasaki).

Nov. 11d. Readi at 1111 (Tokyo, Sydney, and Christchurch), 12h. (Helwan
and De Bilt), 20h. (La Paz), 21h (Helwan), 23h. (Helwan).

Nov. 12d. 5h. 41m. 48s. Epicentre 0°-0 28°-2W.

A=+-881, B=—473, C=-000; D=—-473, E=—'881;
G =-000, H=-000, K =—1-000.

A Az P. O-C. 8. 0-C. L. M.
o o m. s. 8. m. s. 8. m. m.
Azo; 37-8 4 14 6 s (14 6) +31 — 15-2
San Fernando 418 27 | — — — — 224 30-2
Paz 42-7 244 i8 16 0. 14 44 0 204 242
Rio Tinto . 427 26 9 12 +56 — —_ — 292
Gran 436 28 i829 + 6 i1459 + 3 — =
Coimbra 441 22 815 —12 il4 48 —15 205 22-5
ers 46-8 35 836 —10 15 29 -9 222 272
Tortosa 48-5 28 8 33 —24 15 48 —12 228 252
Barcelona 497 30 i856 — 9 16 —11 226 265
Moncalieri 552 30 i937 —3 i1719 —'5 271 302
Cape Town 553 133 17 20 S (17 20) — 5 — 335
{8 556 25 e9 43 ire2r -2 242 26
Rocca di Papa 55°7 37 1943 —1 e17 30 0 e27-5 307
gon _ 558 - 28 944 —'1 1732 + 1 282 —
Florence 56-1 33 11 12 PR, — — — 362
Pompeii B 562 -39 948 + 1 — — -
Oxford 565 0 943 — 6 11741 + 1 235 300
Kew 566 21 .14'12 PR, — — — 412
qarich 572 29 e954 4+ 1 ell 47 — 2 _ =
‘Bidston 57-4 - 20 832 —83 1742 — 9 _ -
Padova 57-5 32 10 57 +61 18 50  +57 — —
Strasbourg 576 28 e957 + 1 i1753  —1 €292 310
cole 578 25 9 58 0 11755 — 1 e27-2 298
Stonyhurst 5;-9 20 13 48 3 18 0 + 2 245 335
De Bilt E 591 25 10 9 + 3. 1817 + 5 e27-6 30-1
591 25 10 .9 4+ 3 1815 + 3 e27-6 306
Georgetown E. 59-2 318 — -— e15 39 ? 276 —
as n 59-2 .318 _ — 18 14 + 1 — —
Edinburgh 595 17 — — 1818 4+ 1 252 297
Athens E. 610 46 (110 22) + 3 i10 22 P e325 378
: 610 46 2 — . — — — e329 :37-2
617 31 11026 + 3 11850 + 6 e29-9 350
Ottawa 61-7 325 — — e1845 + 1 €256 —
Hamburg 622 26 e10 37 +11 el18 53 + 2 e27-8 342 N
Toronto 63-0 321 - — — e20 12 471 300 36-8
Helwan 639 58 — — — — — 40-1?
Ann Arbor 65-2 320 — —_ — — 311 —
Chicago 67-7 317 — — 211 +74 329  —
‘Vigtoria: 93-4- 320 24 22 1S (24 22) —27 435 509
:Colombo 1079 84 5612 L — — (56-2) 71-2
. Z-ka-wei 137-6 40 _— D e — © 69:8 —
. Riverview 146-2 179 _— R R —.e 710 844
Additional and notes : San Fernande,gives also MN = +25-6m. . La
Paz PR +1 m.22s., SRl +17m.528., " T,=5h.41m.54s. Coimbra

m., T,=5h.41m.46s. = Moncalieri MN =
ot ”F&EN N 2 " iirenos gives & P —3h.0m.0s.
%}a g ?+ 32- Sm., '1‘., =5h.41m,538. - Uccle iSR; = +24m.12s.,

. . +35-2m., $5h De Bilt. PR,N = +13m.37s., PRIE—

' +13m.445 e = + gg s To =5h 41m. 54s *  Athens readings have been

1h. tawa L = 429 Ha.mburg MN = +32-5m.

mr.g/o oL < 432-1m, Ann Arbor PN - atom. Chicago L~
" Vietoria 8 = +31m. Zi-kn.- reading has been in-

y 1h. Rivervie#‘e= +53m 248, and +57m 18s., MN +85 -0m.

!

also at. ]h. (Perth), Th. (mear Tﬁwnb&ya), 9h. (Edinburgh

' an n), (Tortosa), 14h. (La Paz and near Tacubaya),

- (Rio Tinto), 18h (San Férnando), 19h.. (Helwan), 21h. (L Paz),
22h (near Tacubaya). .

v
i Lo

1
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Nov. 13d. 10h, 30m. 34s. Epicentre 43°-8N. 11°:2E. (Florence) (as on 1920
Sept. 16d.). .

A=+-708, B=+'140, C=+-692; D=+'194, E=—-981;
G =+-679, H=+134, K=—-722.

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

o o m. 8 8. m. 8 m. m,
Florence 00 — '013 +13 —_ — —_ 05
Padova 17 17 027 +1 0 44 - 4 — —
Rocca di Papa 23 1 038 + 2 —_ — — 16
Pompeii E. 39 142 58 L — — (20 —
Vienna 57 37T e126 —2 122 -—10 — 3
Padova readings have been decreased by 1m.

Nov. 13d. Rea;dinﬁ: t Oh. (near Twuba.ya.), 1h. (La. Paz, Denver, and near
Balboa He: hts), 2h (La Paz), 5h. (La Paz and San Fernando), 6h. (near
Tacubaya), 9h. (near Athens (2)), 11h. (Helwan), 18h. (H 'wan and
Simla), 19h. (San Ferna.m.o and Kodaikanal), 21h. iLa Paz).

Nov. 14d. Readings a Riverview, La Pa.z and Helwan), 6h. (Ca.lo tta).
7h. emando), h. (Helwa.n) Apia), 13h. (near Af

thens
(La (lggg), 20h. (San Fernando), 2111. (Florence), 23h. (near Bmvia)

Nov. 15d. 9h. 20m. 43s. Epicentre 34°-5N. 25°-0E. (as on 1918 July ldwh"\

A=+'747, B=+-348, C=+-566; D=+-423, E=—-006;
G=+-513, H= +'239, K =—-824.

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

° ° m. 8. 8. m. 8. 8. m.
Athens ‘36 344 1057 + 1 — — 1-5
Pompeii 10-3. 310 23 -2 424 -13 . 83
Rocca di Papa N. 121 310 e259 —1 528 + 2 —_ 77
Padova 14-8 321 431 +556 — —_ — —_
Vienna 152 337 e3 59 +17 — — 178 93
Zurich 17-8 321 1411 -4 i730 -6 —_
Strasbourg 190 323 421 -8 748 —14 10~3 —
Besancon 191 318 428 — 2 7 40 —24 _—
Tortosa 20-3 295 444 -1 —_ —_ 5- 4? —
De Bilt 22-6 327 -—_ — — e1l1-2 —_—
G a 23-2 285 4 46 -33 930 +1 —_ -_

' Vienna readings have been increased by 1h. before entry in the table.

Nov. 154, Readi at Ob. (b Pag), 3h. and Th. Talhokﬁz, 9h. (Ne

Helwa.n), 11h. ( oku, elwan, near Zi-ka-wel (2),
Osakn), (Fl orenoe (Zlvku-wei (2) and Tathoku), lsh. (mver~

view and Melboume). lh. (Athens (2) ).
¥

Nov. 16d. 5h. 5%m. 30s. Epicentre 24°-5N. 136°-5E. (aé on 1918 Feb. 13d.).

A=—541, B=+731, C=+4-415;" D= +-804, B = +-5057
G=—-247, H=+-333, K=—910.

A As P. 0-C. 8 = 0-C. L., M.
° ° m. 8. 8. m. 8. 8. m, m.
Tathoku 4:6 280 133 +12 24 —
§i~uwei g-g 3.;:3 e% gg " 2 e319 -—18 — 40
o:ga,“ 127 23 4°2 +53 — — = .8
oo 4hS g Lt B — = Qhu
De Bilt 879 ags - —_— — 5 =

o
-
. -on
L

Zi-ka-wel gives also MN = +4-1m.
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1920. Nov. 16d. 8h. 30m. 52s. Epicentre 71°8N. 127°0W.

A=—-188, B=—-249, C=+-950 ; D=—799, E=+-602;
\ ==:572, H=—-759, K= —-312.

A Az P. O-C. S. 0 -C. L. M.
4 e o m. 8. 8. m. s. 8. m. m.
Sitka 152 198 e3 40 — 2 e 6 48 +11 — —
toon 220 143 e4 16 +11 i8 22 —43 10-1 —_
Victoria 23-5 174 528 + 5 9 21 —14 12-3 13-3
Z. 23-5 174 528 + 5 9 48 +13 13-4 164"
Berkeley 340 175 e6 56 — 9 e 12 27 —13 — —_—
Lick E. 346 175 — — —_— — €190 —
Ottawa 365 107 i7 171 -1 13 2 -1 e177 —
Chicago 356 127 823 +65 13 49 +45 170 21-6
Toronto 36-1 116 —_ — 13 20 + 9 e16-3 204
Ann Arbor E 36-2 119 720 — 4 13 14 + 1 19-2 20-3
N. 362 119 720 —4 13 38 +25 195 —
Northfield 37-6 105 —_ — e13 38 + 6 — 20-8
381 111 1733 -— 6 13 18 —21  20-2 —
Tucson ' E. 405 160 —_ — e 14 22 + 8 e 217 23-2
Georgetown E. 411 116 8 3 — 1(el5 44) +82 e157 —_—
Was] n 41-1 116 . 8 3 -—1 13 45 —37 e20-1 22-8
Chell E 41-4 115 811 + 6 16 59 +152 22-1 23-0
N. ' 414 115 813 + 17 — 22-8 22-9
Bidston 48-8 41 10 50 ?PR, 20 38 SR, —_ —
.. 0xtol 50-7 41 —_— — — — — 25-2
L urg 510 31 e9 8 —5  — — 271 —
X AREEH . 51-2 40 —_ —_ _— —_ — 32-1
. R 2 E. 516 36 _ — 116 41 + 2 e24:6 34-0
o v . N. 518 36 — — 116 39 0 266 294
. 527 38 e921 — 3 i16 53 + 1 — —
b 1 53-5 218 17 38 ?8 (17 38) +35 e22-8 416
5 - . 54-3 39 — — el7 8 - 5 ~— —
55-5 '35 939 — 4 e17 30 + 2 311 —_
5656 38 — — 17 44 4+ 4 — —
58-3 36 10 14 +13 18 17 +14 278 401
59-3 33 1118 44171 19 14 +59 — —
595 290 10 7 -— 2 —_ _ — 11-1
60-1 50 1019 4+ 6 18 29 + 5 298 879
607 35 13 8 PR, —_— — — 39-1
612 41 e11 16 +56 18 50 +12 €294 385
615 44 — — 18 45 + 3 298 407
628 50 20 8 S (20 8) 470 -— 511
629 33 i1085 + 4 119 2 + 2 372 Plary
629 33 e1032 + 1 i19 2 + 2 e37-1 422
QGranada 64-1 49 1050 411 -19 29 +15 _— —_—
Pom; . 642 30 10 57 +18 19 27 +12 —_ —
San Fernando 64-2 50 — — 19 38 +23 381 436
ers 659 42 e1051 + 1 -— — 251 386
Zi-ka-wel 668 300 e10 46 —11 — — — —
Zante 679 —— — 17 & ? — —
Athens 684 25 18 38 28 (18 38). —89 19-1 19-3
Helwan M2 20 22 8 S (22 8) +17 _— —_
Manila 837 296 el12 8 —26 — — —
La Paz : 966 124 e 16 45 1P 26 34 +72 465 50-8
Batavia . 106'6 304 o118 [— — @366 - —
Additional readings: Viotoria gives also eL = +14-6m. Lick eN = +18m 288."
Ottawa LN = +18-5m., T. =8h.30m.54s. Toronto iL = +19-6: Ann
A’sobrl 3{:: l%s;st cgg‘ptonent t% Baﬁl:!l'x-OmB mumhine,+1 L}g = + 1%-7511:;1.,-
an CO! pou or t Ithaca e = m.488. ash-
Ry = Moncalleri MN = +38-8m. Barcelona i=

Dm.%a.. 0 MN = +44-1m. Athens

MN = +8‘B> San Fernand
az eP! = +16m.245., i=+1Tm. 448 T, =8h.35m.3s.%

Nov. 16d. , 6h. (Colombo), 9h. (Florenoe), 16h.
: ﬁpu), 18h. mdl )(Ss,n ll\(ama.n do).”

. 3 t 2 Oolmh,7h.Lik d Manila), 8h. (Florence
Wi 10, Tofigey . Colopi, 1, Gk s My, 15, (Pl
‘% 17h. (L&k}, lSh éflwan) 9h. (La. Paz), 21h. (San Femmdo)
2 ape elwan

A
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Nov. 18d. Readings at 2h. (Florence), 4h. (La Paz), Th. (Florence), 10h. (Port
. au Prince), 11h. (3), 13h. and 14h. (Taihoku), 1 (Florémnce),’

(San Fernando), 21h. (nea.r Athens), 22h. (La Paz, near Tort,osa, and nea.r

Zurich), 23h. (Tortosa and Port au Prince).

Nov. 19d. Readings at lh. (near Mizusawa), 2h. (Zi-ka-wei, Taihoku, and
Florence), 4h. and 7h. (near Tacubaya), 9h. (near Batavia), 10h. (near
Tacubaya), 13h (near Athens), 21h. (San Fernando), 22h. (La Paz).

. .
Nov. 20d. Readings at 1h, (Zi-ka-wei and near Taihoku), 7h. (Chicago, La Paz,
and near Kobe), 8h. (near Osaka), 9h. (Taihoku), 11h. (Mamla.), 13h.

(Helwan, Manila, Taihoku, Zi-ka-wei, and De Bilt), 17h. (La Paz),
21h. (San Fernando).

Nov. 21d. 20h. 57m. 40s. Epicentre 34°-5N. 25°-0E. (as on 1920 Nov. l5d)
| . A= +-747, B=+348, C= +-566.

A P. 0-C.. 8 0-C. L M
N m. s. 8. m. s. 8. m. m.
Athens 3-6 0 57 + 1 el 36 — 3 1-7 1-8
Pompeii_ E. 10-3 2 16 -18 . — -— —_ —
Rocca di Papa 121 e3 2 + 2 — L — — 4:0
Rocca di Papa also gives ePN = +2m.38s. . . TR

’

Nov. 21d. Readings also at Oh. (Denver), 211 (La Paz and Denver), 6h. (M
and La Paz), Th. (near Tacubays), 15h. (La"igl and near Ta.iho
16h. (Z1~ka-we1), 20h. (Apia), 23h. (San Femapdo

an

Nov. 22d. Readings at 1h, (nea.r ‘La Paz);, 2h. (Halwa,n). 4h. (ha Paz),’ 19])
(Ta.ihoku), 20h (San Femando and, Rio T

Nov 23d. Readings at Oh. (near Athens), 4h. (La Paz)s 6h. (Miz
and near Batavia), Th. (Helwan, La Paz d Riverview), 1 h and’
near Athens), 19h. (La Paz), 20h. (Colombo and near Lick), 2211. (I.a,
Paz), 23h. (Rio Tinto).

Nov. 24d. 11h. 51m. 0s. El:gicen'tre 14°-38. 64°-2W.

A=+422 B=—872, C=—24T; D=—000, E=—-435;
G =—-108, H=+-222, K= —-969.

A depth 0:010 of focus has been assumed, although the evidence is sca-nty
' : : Perha.ps 0-020 would be better.

, Focus A Az ‘L. M. -

o - ° Ry m. m.
La Paz 00 44 239 K <] 25
San Femando ~13 745 47 Lo =
Coimbra -13 751 42 - —_
Berkeley -13 754 318 —_— —
Granada -13 767 47 - —
Tortosa —-13 813 45 224 - 226
Algiers -13 813 50 l— 224
De Bilt -14 891 35 — —
Hamburg -14 924 35 — — i — -
Helwan -1 1017 64 24 0 ?8 2 0 -18 6 — | -
Manila — 1750 274" 20 O [-16] = s = bt

- Additional readings : Coimbra givés a.lso iN==+21m.33s. " ‘Berkeley eV = a
+11m.11s. :
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Nov. 24d, Readings also at 1h., 2h., and 3h. (Rio Tinto), 4h. (Florence), 5h.
(La Paz), 6h. (Florence), 11h. (Helwan), 14h. (Colombo), 15h. (Lick),
16h. (near Tokyo), 23h. (Lick and San Fernando). .

Nov. 25d. 8h. 38m. 36s. Epicentre 40°-0N. 20°-0E. (as on 1920 Oct. 26d.).

A= 4720, B=+-262, C=+643; D=+-342, E=—-940;
G = +-604, H=+-220, K=—-766.

A Az P. O-C. S. 0 —C. L. M.

o ° m. s. 8. m. s. 8. m. m.

Athens 36 123 e055 —1 139 0 1-8 2-3
Pompeii E. 4-2 281 1 2 -3 2 12 +17 (22) 34
Rocca di Papa 58 291 1123 — 7 3 6 L 4-1
Florence 75 303 —0 21 ? —_ — — 6-4
Padova .80 315 251 +50 5 40 L 5-7) —
Vienna E. 86 344 e213 + 3 — — e43 54

; N 86 344 e214 + 4 414 +21 e46 54

.. Moncalieri 10-3 303 0 38 ? 444 47 75 10-2
Zurich . 110 316 e2 30 —14 e6 3 L (e 6:0) —
Strasbourg =~ 122 318 — — e — €69 9-2
Besancon 12-4 310 5 20 78 5200 —9 — —
Puy de Déme 13-7 300 744 WL — — (1N —
Hamburg - 15-2 337 — — e6 24 —-13 e86 105
Paris 15-2 311 —_ — — — e84 104
Uccle . 15-3 320 —_ —_ - — e84 —

. De Bilt 158 325 — — e6 52 + 2 8.4 9-4
urg MN =

Additional readings: Athens gives also iP = +1m.2s. Strasbo M
©4+9-1m. Hamburg MN = +11-3m. o

Nov. 25d. Readings a]éo at 5h. (La Paz), 8h. (San Fernando), 13h. (near Tacu-
baya), 21h. (near Lg. Paz). ]

.~ (A8 en Nov. 25d.). - .

1920. Nov. 26d. 8h. 51m. 0s. Epicentrc 40°-0N. 20°-QE.
AZ 4720, B=+-262. C=+-643; D =+-342, E=—940; ’

-10

ot
J G =+604, H=+-220, K= —-766. ' B
C ([ g o
A Az P. O-C. 8. 0~0. L. M.
3 ) e o m. 8. 8. . 1. 8. 8. m. m.
Athens . 36 123. 1 2 +6 148 +9 el9 26
Pompeii = . %-2 281.. 111 + 6 446 2. — 5.0
di Papa N ‘8 291 "i129 -1 23) —9 3-5) 3-8
Florence 75 303 116 —38 — — — 4-5
Padova . 80 315 3 0 ? 5 45 L (5-8) —
Vienna E. 8:6 344 —_ — 359 +6 - 45 -. .54
oo 86 ‘344 o2 8 — 4 “412 446 6-9
~Milan® 96 308 330 S - (3.80) '—48 (5-9) 7-2
Lemberg - 102 15 — — o4 ~35 857 6-0
* Moncalieri 10-3 303 (2 49) +15 2 49 1P 4-9 91
2, TR T B
Besanooul:g 'lg-t 310 3 0 —5 65 (7N f'r.,o) ——
Barcelona 13-4 288 — —_— == e e BB 9:0
Aﬁl;rs 137 261 321 -1 6 ¢ —1 75 ~ %3'0
Helwan . E.% lgr'l 134 4 42 +88 -+ —_— = 142
N. 137 134 342 420 .0 — e 01308
. Tortosa, T 148 279 320 —18, 6 8 19 .72 92
Paris " 15-2 311 63 58 +16 ‘e'6 44 + 1 84 10-0
‘Hamburg 152 337 e3 34— 8 e6 28 -9 e84 116
Uccle . - 153 320 e337T ~ 6 636 — 3 8@ 90
. 153 320 i348 -+ 3 i6 44 + 5 e e—
De Bilt E. 158 325 3563 + ¢ 653  + 3 86 . 95
o 158 325 — — 656 +.6 83 95
Xew = . 18-1 316 4 0 —18 - i @ @ @— — o 1340,
Granada 186 269 . 429 +3 889 +16 e f
ord * 18-8- 316 'i480 — 7 76y  — 7 .109 138
Stonyhurst : 20:5 320 ed4 42 — 5 8 36 + 2 - 1184131 \
ernando 20-8 269 — — 112 154
Tin 20-8 272 0 IS (T 0 0 1840
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A Az, P 0 -—-C. S 0-C. L. M
o o m. 8. 8. m. s. 8  m. m
Coimbra . 217 280 0 -1 8 59 0 118 146
N 217 280 — —_ — — 108 154
Edinburgh 220 324 e5 0 -5 9.2 -3 — 137
Kodaikanal 58:7 104 3554 % — — (35-9) —
Colombo 627 106 36 0 L — — (36-0) 40-0
Ottawa 66-2 310 —_ —_— —_ — e 330 _—
Toronto 69-3 311 — bt _— — e42:5 436
chfe Town 73-9 181 35 46 L - 41 46 ?  (35-8) 453
cago 74-9 313 . —_ — — e 348 —
Victoria, 859 337 — —_ — 488 508
Tacubaya 98-1 44 46 1L — — (44-8) —
La Paz 99-2 256 el? 59 PR, — — 609
Additional readings and notes : Athens gives also 1P +lm 14s., i +1m 218.
~+1m.26s. +1m. 355 SR MN = +2 9m Ty =8h.5 Rocoa Papa
gives S and L as PR, and PR,, 0 eL = 9 0 Florenoe readings
given as at 9h. Moncalierl ves P? —9h 50m 258., ' MN=+8-0m. _ Bar-
1(:‘leona. eLN =8h.51m. 305 (‘l rint for 57m.). Hamburg MZ +10 1m .

+11-8m., T,=8h.50m.59s. . San Fernando MN = +14-0
Chicago L = +37-0m. and +46-0m. .

Nov. 26d. 11h. 38m. 20s. Epicentre 41°-56N. 7°-0W. (as on 1919 Sept. 10d.).

A=+-744, B=—-091, C= 4663 ; D=-—-'122 E=--992;
v G=+658, He—-081, K =—-749.

II

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

° ° m. 8. 8. m. 8 8. m. m.

Coimbra 1-7 220 024 — 2 0 48 0. 0-9 10

Granada 51 148 12 ,+ 7 241 421 3-0 —

San Fernando 51 173 328 ° WL . — —.  (35) 47

Tortosa 57 94 124 — 4 — - 28  —

Baroelona 6-8 87 1 44 0 (2 53) -—12 29 42

Pmegms 109 55 12 s °dih I8 2

on - ! - — -

Oxto 110 19 — — — —_ 44 5-8

Uosle 122 386 e2 40 -—22 — — e57 —

;. Milan 1244 66 6 4 3L — (6-1) —

. Strasbourg 125 50 — — e4 47 —~45 — —

v De Bilt 18- 34 —_ — - e 63 74

Edinbuagh 14 8 _— — —_ — 6-7 —

Rocca di Papa 147 82 —_ _— - — e82 93

Vienna , 8 60 — —_ —_ — e84 127

Additional Milan gives +6m.52s. De Bilt MN = +7-1m.
Rocca di Papa eN = +8m 46s. ' Hamburg gives simply e -=11~'lh.

Nov. 26d., t 1h. (La Paz), 5h. (La Paz aﬁd Llck), 9h. (Tacubaya

Readings also

and Viel 10h. Pom A and
o emabiiany, 151y (hksn), 1TR. (Am”is“'u tan Dornardo), 1oh.
(Vienna, Pompeﬂ and near Toiyo), h. (

Nov. 274. 16h. 26m. 20s.. Epicentre 37°-5N. 27°-5E. ‘(ss on 1920 April 2d.).

A=+-704 B==+36 C=+609; _D=+:463, E=-887;
’ 40.n=+281,x=-19 ’

tgm is not & repetition from 40‘ ON. 20°-0E., as on séveral occasions
ber and Novembe r. -

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

° o m. 8. 8. m. 8, B. m. m.

Athens 30 278, 0061 + 4 — — 13 g2

- Helwan 83 156 740 g — - = =
Pompeli 105 204 684 L 09— . — (8 —
Roocoa di P 191 295 — 2 = Z 88 —

. Vienna 134 326 — Z e146 -61 72 97
Padova 11 308 810 L — = & =
Strasbourg 181 314 e4 17 -1 — Z el —
Tamaburg 201 338 — — = e740 —15 . — .

, 311 318 — - °0 2 0107w
DeBilt . 214 320 - Ze11s it
Additional At MN-+2-1m. Roooca di Papa e K
e w8 m‘f?"&ﬂ =31 f “om, Do oPN
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Nov. 27d. Readings also at 4h. (Helwan), Th. (Roccs di Papa), 10h. (Helwan),
11h. (Taiboku), 18h. (San Fernando and La Paz), 23h.p? saka and Kobe;

Nov. 28d. 8h. 1m. 40s. Eioloentre 36°-5N. 19°-7E. (as on 1918 July 18d.).

A=+'757, B=+-271, C=+595; D=+-337, E=—042;
G = +-560, H = +:200, K = —-804.

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

o o m. s. 8. m. 8. 8. m. m.
Athens 35 66 e056 + 1 — — el- 19
Pompeii 59 318 032 -39 232 -9 —_ —
Rocca di Papa 75 317 i2 8 +14 — — — .35
Padova 10:7 329 3 27T +47 559 +71 — —
Vienna 120 349 e250 -9 —_ — 139 40

Athens gives also MN = +2-2m. Rocca di Papa e = +0m.50s., MN = +2-2m.

Nov. 28d. 11h. 29m. 55s. Epicentre 50°-0N. 128°-0W. (as on 1919 July 10d.).

A =—-396, B=—-507, C=+-766; D=—-788, E=+-616;
' G=--472, H= —'604, K = —+643.

A Az. P. O0-C. S. 0-C. L. M.
° ° m. 8. N m. 8. 8. . m.
Victorie 34 114 0 53 0 — —_ 716 19
34 114 058 + 5 —_ —_ 16 1-8
Berkeley 12-8 159 — — -_— - e65 9-2
Lick 13-4 158 — — e6 2 + 9 e 6-6 —_
Chi 289 91 745 +88 13 9 +54 154 —_
Toronto 334 81 — — — —_ 17-0 _—
Ottawa 348 17 —_ —_ - — el7-0 —
ot i 8 = Zetza -1 °dedy —
Wi . _— - © had ! —
Waahinegifdon 37-3 88 — —_ -— — 159 192
Northfi 37- 77 — — - — o181 —
De Bilt E. 705 - 29 — —_— — — ©381 416
Helwan 981 18 30 5 ? —_ —_ —_— —_—
Additional :  Berkeley gives eNV =11h.36m., MV = +8-3m., M=
+89m. | Liok gives Its mdﬂgs at 10h.  De Bilt oLN = +37-Im.

Nov. 28d. Readings also at 1h. (Helwan), 5h. (Taihoku), 6h. (San Fernando),
8h. (Vienna), 13h. (La Paz and near To {:), ﬁ‘i:’. (Tail(mku), 2111.8128221
Fernando), 23h. (near Tortosa and Barcelona). B}

'

Nov. 29d. 8h. 2m. 45s. Epicentre 59°-0N. 149°-0W.

A =—-441, B=—-265, C=+-857 ; D = —-515, E=+'8573
: G =—-735, H=— 441, K = —-515.

LA Az P. 0-C. 8. 0-C L M
. ° ° m. 8. .5 m. s. 8. m. m.
Viotoria O O Uy R BT R
O g 184 114 445 123 8 35 — 39
Berkeloy 272 129 08 8 -+ B 01018 —29 e114  on
Honolufu 382 192 14 33 . 88 (14 83) 152 170 178
10 8 943 tw 1530 o 194
Tomata s B A A 416 olbs 250

; s Ll o3
Ottawa 444 T4 o924 +55 1458 11 o181 o
I © 461 718 1528 18 (1528 —1 245 . —
Northfleld 468 73 — — e1815 1 819 —
LW, on i35 83 o900 +2 1§ 2 +s§ o303 263
PO n : — ~ e 20- -
¥ g Yarwel 634 286 €19 0 98 (o1 % 0T T2
' ) kAT 61 18 od051 —1919s8 =3 0308 —

Continued on neat page.
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A Az P 0 —-C. 8. 0-C. L. M.
. s o m. 8 8. m. 8. 8. m. = m.
De Bilt E. 669 17 — — 1948 -:'— 1 e31-2 335
N. 66-9 17 — — — — 322 363
Uccle 680 18 el1l 5 + 1 19 59 — 3 322 —
Paris 69-7 20 — e 20 17 -5 — 282
Strasbourg 707 16 e11 22 + 1 e19 33 —61  20-2 —
Barcelona 76-7 21 —_ — e21 21 —24 e 366 —
Manila 775 278 el7 1 ? —— — — —
Pompeii 792 1 21 55 28 (21 55) -19 —-— —
ers 814 21 e12 23 — 4 —20 — —
Helwan 91-1 359 {4 15 23 (24 15) —-10 — —
La Paz 99-5 106 e 17 49 ?PR, 281 ? 54-3 61-2

Additional readings : Berkeley glves also eN ¢ = +6m.30s. ‘Chicago PR, =

+10m.39%. Toronto eL — +18- 6m., +25-6m., and +27-4m. Ottawa

L +329m., T,=8h.5m. 103 Tthaca S=+21m.11s. Barcelona iS
= +22m.22s. Helwan PN = +25m.15s. .

Nov. 29d. 15h.48m. 0s. Epicentre 40°-0N. 20°-0E. (as on Nov. 26d.).

A=+720, B=+262, C=+643;  D=+-342, E=—-940;
G = +-604, H = +-220, K = —-766.

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

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

Athens 36 123 e055° —1 141 +2 18 24
Fomd P 53 301 o130 W L BT 89
Rocea di Pa : e - - = 3
Tommoaa g - o g 3

Florence . - _— — . .
Padova 8-0 315 224 +23 5 42 L (56T —
Vienna E. 8-6 344 22 +15 i3 4 —49 147 55
8:6 344 222 +12 i3 9 —44 — 6-0

Moncahen 10-3 303 146 —48 5 22 L (5-4) 9:2
Zurich 1140 316 e240 — 4 i635 L. (i66) —
Strasbourg 12-2 38 e257 — 5 6 49 +85 083 93
Besancon 12-4 310 5 9 S (5-9) —20 '@ (86) 11-0
-[elwa.n . 13-7 134 70 L —-_— S (T+0). —
Tortosa 14-8. 279 —_— - _— — 72130
Ia.mbu.l‘g‘ 152 337 e3 27 -—15 —_ — 83 122
aris 15-3 311 = — . — — — 99 ° 10-0
Ucéle 153 320 €348 +5 —_ — 8-5 —_
De Bilt 15-8 325 —_ — —_— — e85 '11-8
Oxtord 18-8 316 — — 7 55 -3 — 132
! Rio Tinto 20-8 272 15 0 L — —  (15-0) 29-0
San Fernando E. 20-8 269 ~ 12 0 L. —_— — (12-0) 150
Coimbra, ° 21-7 280 — - e917 +18 e 13:2 _
Edinburgh 22:0.. 324 : ~~ - 9 0 -5 — —
Additional readings : Athens gives MN = +2:0m.  Rocca di Papa eN =

+1m.36s, PR, = +3m.1 ncalieri 2m. Hi

MN = +8- amburg
MN = +1i5m., MZ 106m. DeBﬂtMN=+95m: N ’

.

Yov. 29, 'mmmp‘ ‘also at 4h, (Manila and Taihoku), 8h. (near Tokyo), 18h.
i’ 9(1. 2o, 90h (nea.r A theta, 2 1h. (Tathoku, Danver and Saw Fer:

e
i .

Nov- 0d. 1h. (La Paz and near Osaka. and Kobe), Fer-
mmdo Th. (Athensg 8h, (La Paz), 11h, (Helwan, Bata :
near ), 12h. (San Ferna.ndo), 13h. (La Paz), 15h. ), 16h.
(Helwad), 23h. (Pert d Lick).

/

1d. Rmdihgs at 4h. (B tavia), 5h. Rlvex‘view), Th. (Tacuba. a) i)h noq
D 10 i) 31, Bmw'i’.) %5 m‘ Verview, ll.lngtoz 4
Iola), w)h A 11’1» (Taihoku), 18h. (%»woa i Papaj; 10h,' near

’
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Dec. 2d. 23h. 40m. 5s. Epicontre 36°-5N. 140°-5E.
A=—1620, B=+-511, C=+595..

A P. 0-—C. S. 0 -—C. L. M.

R e m 8. s. m. s. s. m. m.
Tokyo 1-1 019 + 2 0 30 -1 0-8 —_
Mizusawa E 2-6 0 38 - 3 114 + 2 — —
Osaka 4-5 1 36 +26 —_ — 2-7 3-2
Kobe 4-7 129 +16 —_ — 2-7 30
La Paz 147-7 19 51 — — — _—

N o
Adf%iolna.l readings : Mizusawa gives also SN = +1m.21s. Kobe MN =
-1m.

t

Dec. 2d. Readings also at Oh. (Lick (2), Apia, and San Fernando), 4h. (near
Tokyo), 5n. (Zi-ka-wei and Taihoku), 6h. (Zi-ka-wei, Manila, and De
Bilt), 9h. (La Paz), 12h. and 18h. (Batavia), 22h. (San Fernando, La Paz,
and near Lick), 23h. (near Mizusawa).

Dec. 3d. Readings at Oh. (De Bilt and Helwan), 6h. (near La Paz), 8h. (De Bilt),
9h. (near Strasbourg, Chur, and Zurich), 10h. and 17h. (La Paz), 18h.
(La Paz, Tacubaya, Osaka, and Honolulu), 19h. (near Batavia), 21h.
(near Apia), 23h. (San Fernando). )

Deec. 4d. 5h..51m. 30s. Epicentre 39°-08. 23°:5E. o ‘

A=+:713, B=+-310, C=—-629; D=+-399, E=—-917; .
G=~—-577, H=~—-251, K =—-771.

A Az P. 0-C. S8 0-C. L. M.
o o m. s. 8. m. 8 1Y m. m.
Cape Town 6-5 319 148 4+ 9 2 42 —15 —_ 3-3
6:5 31 142 + 2 54 - 3 — 37
Colomho 69-4 2 3130 L — — (31-5) 385
Algiers 78-1 346 e 11 41 —27 21 56 — 5 385 42-3
: Granada 801 339 i12 25 + 5 i22 38 +14 — —
. San Fernando E. 802 337 11 30 —50 —— — — 515
.Batavia 809 90 e12 43  +19 i22 27 -7 — —
LaPaz . = ., Sl'gi 258 1223 — 2 22 31 — 4 361 391
© Rocca di Papa N. 81:3 353 o —_ — — e 438  47-2
‘Rio Tinto 816 337 ~ 4530 L — — (45'5) 595
‘Tortosa 825 344 — — — — e42-5 ' 45-3
Coimbra 84-4' 336 — —_. - — e 44'2 - 46-8
Moncalieri 85-2 ' 350 — . — e3149 ? 45"1‘ 48-9
Vienna | 87-4 356 1252 — 9 23 42 — 3 d40'5 525
Besancon N 8%7-6 349 — —_ = — 455 —
Strasbourg 886 350  — —_ - — e40'5 ° 509
Paris 8,3‘1‘ 347 — — i — e435 485
Uecle 8 ‘4 349 — - = — €405 494
De Bilt E. 2-4 350 — —_ —_ — €395  50-3
N. 32-4 '350 — — —_ — e 475 54-6
ew 2.8 346 < — — = —  — 525
xford | * 93:3 345 —, T — — e377 5§24
b 33-3,‘ 352 — — — — e48-5 - 515
Stonyhurst ?'5 © 345 e 44-18 L —_ ‘— (e 44-3) = 52-0
Edinburgh 975 346 — —_ = — 505 —

- Additional readings : San Fernando gives also MN = +49-5m. Batavia
iy =+13m.36s, - i _
. o . , S .
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Dec. 4d. 23h. 8m. 33s. Epicentre 25°-0N. 119°-5E. (as on 1920 May 29d.).

A=~-446, B=+789, C=+423; D = +870, E = +-492;
G = —-208,"H = +-368, K = —-9086.

A Az, P. O0-C. S. 0-0. L. M.
o ° m. 8. 8, m. 8. B. m. m.
Hokoto 15 179 012 -11 — -— 0-7 —
Taihoku 19 89 020 —~ 9 — — 06 0-7 .
Zi-ke-wel 64 15 el 38 0 e3 6 +11 — 4-2
105 172 e2 38 + 1 6 6 L 7-2 82
Colombo 42-0 281 27 27 L —_ — (27-4) 294
Kodsikansl 42-6 257 29 33 L — — (29-68) —
Helwan 76-3 297 51 2 ? —_ —_ - —_
Vienna 79-7 320 e15 27 PR, — — —_— —
Hamburg 80-8 325 — L — — — 0444 514
De Bilt 84-1 326 — —_ — — e 434 547
Edinburgh 85-7 332 — —_ — 474 564
Stopyhurst 867 330 36 21 ? - — 492 570
ew 87-1 327 —_— —_ — —_ — 554
Paris 87-3 324 — — — — 474 —
Oxtford 87-4 328 — — —_ — 476 570
Coimbra, 98-8 322 — — — — e 496 —
Rio Tinto 99-3 320 57 27 L — — (574) 674
La Paz 1689 42 20 7 [~ 7] — —_ —

Additimal readings ; Helwan gives also PN = +46m.27s. De Bilt MN =
+558m, Coimbra eL = +54-3m.

Dec. 4d. Readings also at 1h. (near Tokyo), 2h. (Batayia), 4h. (Granada), 5h.
(Kodaikanal), 7h. (Florence), 9h. (Helwan and La Paz), 10h. (Helwan),
18h. (La_ Paz, Batavia, and near Tokyo and Mizusawa), 18h. (near
Tokyo), 20h. (San Fernando), 22h. (Vienna). : ‘

Dec. 5d.10h. Im. 0s. Epicentre 0°-0 18°-8W.

A=+P47, B=—-322, C=000; D=--322, BE=—04T ;
G =000, H =000, K = —1-000.

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

o ° m, 8. 8. m. 8. N m. m.
San Fernando 383 16 848 +68 1530 +108 232 280
3947 19 7151 +35 14 3 +1 _— =
Coimbra E. 413 11 927 PR, 14 9 -16 e17-1 1712
. 41 11 —_  — .14 13 -12 e18-3 17-
s 420 28 8 8 -3 14328 —13 205 24
Tortosa 444 20 - —_ _ — e23:0 321
Cape To 8808 g +3°88 M <§§'t) 350
pe z . .
Romdri’lanax 50- 30 19 6 —4 11618 — 7 e25-8 348
Monoalleri 50- 25 8§17 —54 1622 — 5 248 31
00 51- 28 6 30 $ — - — 32
a Poz 5 249 e93¢ +18 16 31 —-15 gg-l 26-4
00R 519 21 1525 1S (l‘g 25) =18 0
Parls 52+ 1 - — ©16 46. 0 20 270
Zuridh 530 24 6928 —3 — —- = =
Strashourg 53 22 e932 +1 1111 + 6 250 332
Kgxt“:!d 85 B Bt Jis e 2 a7 %g'g
cele 54- 19 ei);ﬁ- +6 11721 + 6 e!gizk 5
Athens 54 41 9 3 —-15 e17 16 + 1 e27:3 328
Stonyhurst 55+ 12 1713 1S (1730 +1 ~— 3870
De Bilt 55 19 e10 6 +21 17 38 + 7 240 378
Helwan E.. 56 54 13 36 PR, —_— — e | &
N. 56- 54 13 0 PR, __ -—_ — — .29 »
. Vienna 570 28 1935 +3 17583 -+ 7 e21T J34
. » s

Condinued on next page.
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A Az P. O-C. S. 0-C. L. M.
° ° m. 8. 8. m. 8. 8. m. m.
Edinburgh 573 10 — — 1724 ~—-26 240 384
Hamburg 87 19 e10 6 + 3 —_ — ©20:0 360
Ottawa 675 321 — —_ —_ — ©36-3 _—
Toronto 69-2 319 —_— — —_ — €397 428
Kodaikanal 96-1 80 49 18 L —_— — 506 550
Colombo 985 84 54 6 IL —_ — 562 574
Victoria ) 996 320 54 31 L —_ — (54:5) 56-0
Lick N. 100-2 310 — —_ — — 582 596
Berkeley 100-6 310 — — — — €596 —
Addltional readings and notes : San Fernando gives MN = +27-0m., T, =
h.1m.20s, Barcelona ? = +18m.27s. Cape Town L is given as P
on the Milne instrument. Moncalieri MN = +30-0m. La Paz P=
+9m.448., T, =10h.2m.12s, Paris e = +20m.36s. Strasbourg MN =
+38-2m., Ty =10h.0..1.588. Ueccle MN = +33-2m,, T, =10h.1m.ss. De
Bilt MN +38-2m. Ofttawa e?E = +29m.30s., LE = +38 -5 Athens
-33 ‘6m., T, =10h.0m.30s. Lick and Berkeley read are - given

ih “Borkeloy Eives algo oN ot 560 43s. and eZ = +59m.39.

Dec. 5d. 21h. 57m. 24s. Epicentre 7°-2S. 150°-0E. (as on 1920 Jan. 14d.).

A=--859, B=+-496, C=—'125; D =+-500, E = +866
G = +-108, H=--063 K=--992, ‘

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

° ° m. 8. 8. m. s. 8. m. m.

Riverview 26-7 178 e 56 + 1 e10 37 + 2 e135 157
bourne 310 185 — e11 36 -—15 166 17-3
361 307 e7 28 + — —_ —

Perth ' 403 229 15 L —_ — (15°1) —
Batavia 428 269 e17 1 —64 _— — — 162
Honolulu 584 60 e 10 18 +17 1186 48 -—76 €226 361
Victoria . 932 42 28 57 3 —_— — 431 476
Helwan 1184 300 30 36 ? — —_ —
De Bilt 126-7 33 —_ — o576 607

l .
I

4 — —_
135-5 123 20 20 [+49]

Addigionoalreadinga Riverview givee MN = +14-8m. De Bilt MN =
m.

Dec. 5d. _ Readings also at 1h. (near Tacubaya), 2h. (Rio Tinto), 9h. (La )
12h.da;1d 14h. (Ta.iholm), 15h. (Point Loma), 19h. and)23h (San Fer-
nando).

Dee. 6(].‘ 1h. 28m. 0s. ' Epicentre 25°:0N. 119°-5E. (as on 1920 Dec. 4d.).

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

B o B m. 8. 8. m.8 - & o m.

Hokoto 15 179 056 +33 (124) +42 14 —

T . 19 89 02 —5 (043) -10 07 11
Zi-ka-wel 64 15 €138 0 e3 8 . +13 — 45

Holw AR R R A o

e .. . . — — L — —

Do Bilt 841 338 — — T esn sB
Strashourg 84-6 322 — — — — ©53:0. 550

Uocle. 85:2 334 67 0 1 — Zed30 o —
Edinburgh 85-7 322 = o —_ — 48-0 ° 585 -
Stonyhurst 86-7 330 4218 L. — — (42:3) 585

Kew 71 321 — — —— — — 580

! 7-3 334 . — —_ —-— — 480 —
W 168-9 49 17T 4. 0 - - - —
" k&u tional -wel rlves = +4-1m, Helwan PN =

AN R T o B M S1%0 8, '
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Dec. 6d. Readings also at 3h. (Talhoku), 8h San Fernando), 10h. (Rio Tinto
and near Batavia), 12h. (Perth), 1 elwan, Vienna, Rocca di Pa; a,
. and near Athens), 15h. (Perth), 17h (La Paz), 18h. (Heiwan and S
19h. (Apia), 21h. (Helwan), 22h. (La Paz), 23h. (Apia).

Dec. 7d. 15h. 14m. 30s. Epicentre 13°-0S. 166°-8E. (as on 1920 Aug. 15d.).

A——-—949 B=+-222, C=—-225; D =+-228, E=+-974;
G=+-219, H= —051 K=—-974.

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

° o m. s. 8. m. 8. 8. m, m.

Riverview 25-2 213 i541 4+ 1 e10 5 — 2 e12:0 132
Sydney 25-2 213 530 -—10 9 52 —-15 13-4 144
‘Wellington 29-1 167 7 30 - PR, - — 1845 —
Melbougne 31-56 214 —_ — 11 54 —6 162 173
Adelaide ) 336 224 —_ — — — e 147 227
Honolulu 48-6 46 — L +59 251 324
Perth 503 239 16 0 ?S (16 0) —23 —_ —
Manila 53:2 300 e9 26 — —_— —_
Batavia 594 270 e9 50 —18 i 18 5 —-11 — —
Victoria 869 36 — — 446 —
Chicago 110:2 - 49 —_ —_ 19 20 PR, 525 —
Toronto 116-1 47 —_— — — 714 —
Ottawa 1184 45 -— — — .¢ 37-0 —_—
Helwan 1356 300 41 30 ?SR — —_ — —
De Bilt E. 138:2 343 —_ — — — e66-5 733
] N. 138-2 343 — — — — 675 176-8
Ucele 139-6 343 — e 44 30 ‘- e665 —_
" "San Fernando 1557 346 33 W*’ — — — e

dﬁlﬁmnal gea,dings R1verv1ew gives also iP = +6m.13s. e PS +10m.38s.,

4m., MZ = +13-Tm., T,=15h.14m.39s. delaide gives the
following readings.as e, +14m 428, +18m.36s., +19m. 485 and +22m.0s.
Victoria L = +34-8m. Toronto L =19-2m. (?PR,) and +37 -6m. (?SRy).

Chicago L = +56:5m. . and +63-5m. Ottawa cL = +l9 5m. (¢PRy).
Helwa.n PN +40m. 30! De Bilt ePRl = +22m.54s.

Dec. 7d. Readings also at 4h. (La Paz and near Tokyo), 6h. (Bata.via, and near
Zurich), 8h. (San Fernando), 10H4. (Florence), 11h. (Manila), 15h. (La, Paz),
21h. ( lodaikanal).

Dec. 8d. 3h. 55m. 20s. - Epicentre 36°-7TN. 21°-0E.((as on 1919 Mar. 6d.).

A=+-T49, B=+-287, C=+-598 ; D = +-358, E=—934
© G =+-558, H=+-214, K=-802a'

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

. . o B m. 8. 8. m. 8. 8, ~ m. m.
Athens 25 60 03 —4 1 6 -3 1-2 1-3
Rocca di Papa 81 31 i3 4 +61 i43¢ +54 (131 59

. " N. 81 311 e410 L — — 59 7-6
Helwan 11-0 125 8 40 ? — — — —
fehna 120 345 ‘e3 28 +20 — — i59 71
Moncalieri 139 314 e3.53 . +40  — —_ 7-8 9-6
Zurich 14-0 324 ' - —_ — — e 6; g -
Strasbourg 163 320 e3 47 +4 — — e61 = 98

. Uecle 18-4 32 = T —_ ,9;9;,; .. 10+5
Hamburg 18:5 33 «—e0‘32 L2 —_ — ‘e97. —
De Bilt 19-0 329 — — ef7 51 -—11 9:6 . 105
Ston{h\u'st 23-6 324 13 10 ?L‘ — — (1372) —
Edinburgh 25-2 327 — —_ = 142
Add.ltianal readings : Athens gives also MN +1 !m Strasbourg MN =

+7-1m, Helwan PN = +10m 1.40s.

Dec, Bd Readings also at 2h. (Ston: ]mrsu Edinb h, De Bilt, Hamb and 5,
near Tokyo and Mizusg.wa),y5h (ﬁamﬂam%h (Apia an ‘

'Tok“}"‘tl)tf)'lglrx‘ éxalga‘r%s;tavia 2)), 13“ Lﬁeliwan, l,h. ;(ig& u&ﬁ

Tinto), 20h, (Bata
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, Dec. 9d. Readings at 1h. (Taihoku), 2h. (Denver and La Paz), 5h. (Athens),
10h. (Rocca di Papa), 14h. (Batavia), 15h. (De Bilt and near Tokyo),
: 18h. (La Paz and near Tacubaya), 19h. (De Bilt), 20h. (4) and 21A.

: (neqr Algiers), 23h. (La Paz). ,

. 1920. Dec. 10d. 4h. 25m. 35s. Epicentre 39°-0S. 74°-5W.

A=+-208, B=—-749, C=—-629 ; =—-964, B = —-267 ;
G =-—-168, H= +-606, K = —-777.
A Az P. 0-C. =S 0-C. L. M.
° ° m. s. 8. m. 8. 8. m. m.
La Paz N. 232 16 i520 4+ 1 i9 30 +1 124 14°1
Porto Rico E. 578 11 el7 47 S (e17 47) — 9 321 326
] ) N. 578 11 el7 52 S (el7 52) — 4 352 —
Oaxaca 59-8 335 10 38 +27 19 18 +57 294 318
Tacubaya E. 628 333 10 31 0 +11 314 384
N. 628 333 1028 —~-3 19 6 + 8 %305 36-3
Cape Town 715 120 20 44 IS (20 44) 0 304 349
715120 21 5 S (21 5) +21 313 462
Christchurch 77-6 225 33 43 2 — — 574 789
‘Wellington 779 227 12 43 +37 e22 19  +20 — 464
Georgetown E. 779 359 e12 25 +19 — — e 384 —
. T7T9 359 e12 25 +19 22 9 .+10 e 397 —_
Washington 77-9 35 12 23 +17 22 3 + 4 €378 —
Tucson ' 78-9 330 — — e18 35 ? 344 430
Ithaca 815 359 — — e 22 37 — 4 384 _—
Chicago 816 351 1237 + 9 22 41 -1 394 —
Ann Arbor E. . 817 354 —_ — 21 55 —48 367 —_—
. 817 354 1155 —34 2149 =54 366 —
Toronto 82-7 356 — — e23 31 +37 e354 649
Ottawa 844 0 11258 +14 123 10 — 2 e4d0-1 —
Apia 869 258 — — © 24 31 +51 374 —
Berkeloy 885 325 — — — — e42:4? —
Melbourne 951 210 24 49 S (24 49) —-18 458 509
Riverview 958 218 €24 22 S (e 24 22) —52 e44-5 485
%{d.nﬁva E. 958 218 — — 25 ¢ 469 490
cto! 97-5 330 126 23 S (126 23) +52 490 53-0
%auFema.gdo 98:2 50 24 13 S (24 13) -85 541 66-4
onolulu 985 290 — — 2525 —16 464 534
o Tinto 989 49 19 25 ?PR, — —  — 554
imbra E. 995 45 e14 27 +19 2439 —72 453 534
N. 995 45 13 33 -36 —_ — 441 53-3
Adelaide 100-0 208 — — e24 43 —73 e500 558
Granada 002 50 1335 -—37 i27 41 +103 — —
Algiers 1040, 54 e 16 40 +130 452 —101 = 409 574
Tortosa 1051 50 e 24 2 1S (e 24 25) ~138 e484 652
Barcelona E. 106-4 50 _— — © 26 42 —14 e 476 56-9
- N. 1064 50 — — —_ — €374 540
Perth 108-4 190 .26 45 S 26 45) —29 — —_—
PE de DOme 094  45. 28 45 1S 28 45) +82 _— —
ord . 38 —_ — e25 32 -—123 479 596
aris 111- 42 —— — e 28 40 +63 504 59,4
Kew 111- 39 26 25 S (26 25) —73 — 744
Stonyhurst 1116 37 2025 PR, 27 7T —35 508. 696 .
Moncalieri 111- 48 21 11" tPR, 3519 :SR; 491 1734
con 1120 - 46 — —_— —_— — 504 —
" Roocoa di Papa 113- 53 e 20 55 —_ — e 559 699
Uccle 13- 41 €19 43 PR, 129 0 +64 514 61-0
3 50 —_ —_ 2 -91 — 63-4
Zurich 5. 41 — —_— — — e516 _
Pom; ‘6. 56 19 43 PR, 28 43 +44 564 684
trasbourg 45 e 19 12 ?t e28 +25. 520 64-7
e Bilt 2 41 —_ — e 27 —40 e 514 61-4
ova . 1144 5 20 54 PR, 30 39 ?. 525 'lbg
Seychelles ‘7 120 32 25 ? —_ —_ — Gg
amburg | 1175 41 e20 1 PR, — — 621'4 68-4
jenna . 1185 49 e20 10 tPR,e 31 19 $ eb04 616
Helwan E. )-8 75 22 31 ? —_— —_ — 820 <
- N. 1198 75 23 31 ? —_ — — 197
Batavia 134-8 180 — — — — 568 ' 569
. Colombo 140-5 138 71 25 L 79 25 ? 834 854
41-8 130 50 7 [ — — 727 803
Bombay 45-4 117 71 24 L — — (11-4) -—
W 152-1 213 e24 25 tPR,e42 25 1SR, — —
. ; 160-6 = 229 —_ — 48 20 ? es44 —
-ka-wei 1649 244 — — © 34 57 ? e49-8 —

For Notea see next page.
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Nores To DEC. 10d. 4h. 25m. 35s.

Additional La Paz gives also LE = +12-2min., T, =4h.25m.42s.
Epicentre 39°-0 72° OW Porto Rico gives S as P and records eSE =
+24m.15s. Ca Town S = +28m.39s. and +25m.35s. Christchurch
S = +42m.258., SR. +47m.13s. Wellington e = +14m.49s., +16m.13s.,
and +22m.37s. Georgetown LE = +41-4m., LN = 4 -4m. ‘Wash-

ington L= +59-4m. Chicago L = +44-4m. and +56 m. Toronto
S = -+-26m.37s., eL = +46-8m., and +49-0m., L = +60-1m., eL = +64-6m.,
L=+476-Tm., oL = +106-1m., L(Res ) = +14%-8m. and +173-4m. - Ottawa
L +46-4m., +59-4m., and 69-4m., T,=4h.26m.19s. Melbourne

= 133m.558., SR,=+38m.556., SR, +40m.55s. Riverview eS? =
+31m 52s., e = +41m.0s., and +41m.31s., MZ = +47-Tm., MN = +52-6m.
Victoria iS = +31m.48s, ., oL = +77 Gm San Fernando MN = +62-4m.
Honolulu i= +33m.7s., L = +42:3m. Adelaide i=427m.25s.,, e=
+29m.558., +32m.37s., +34m.37s., +37m.ls., and = +41m.25s., i=
+44m.49s., a.nd +47Tm.49s., e = +69-Tm. ers L = +37-4m, Oxford
e = +39m.1 Paris © = +34m.39s. oncalieri MN = +65-0m.
Uccle i = +35m 168., MN = +59-6m. Strasbourg )E;LIIN = +58-6m. De

+170-9;
th readings glven as on 9d. Batavia i=- +23m.11s., +25m.17s.,
%xllg fﬁm 54s L=+T71- 2m eL = +93-1m., eLE = 4+103-1m., 108-4m., and

Dec. 10d. 18h. 35m. 18s. Epicentre 36°-7N. 21°-0E. (as on 1920 Dec. 8d.).

! A=+-749, B=+-287, C=+598; ' D=+-358, E=—-934;
G = +558, H= +-214, K = —802.

A Az, P. O0-C. S. o —O. L. M.

o o m. 8. 8. m. 8 m. m.
Athens 25 60 1041 -+ 2 1 10 + 1 i1-2 1-9
Pompeii 6-4 310 3 0 L (30) 4-7
Rocca di Papa 81 311 el 36 —27 3 80 — 49
Helwan 11-0 125 7 42. L —_ -— (17 —_
Padova 111 324 310 +24 — — — —
Vienna 120 345 e3 39 440 —_ L — — 7-8
Moncalieri 130 314 e4 21 468 6 16 L (6-3) —
Strasbourg 153 325 —_— = —_ — ©63 8-7
Uccle 184 325 — —_— — 10 -2 —-
De Bilt 190 329 -_ — efT 48 -—14 e 107 123

Addit,ional readings : Athens gives MN = +1-6m. Helwan PN = 4-6m.42s.
De Bilt MN = +10 9m., T, =18h.35m.21s.

, Dec. 10d. Readl.ugs also at 1h. (near Nagasgaki) Stonyhurst (3) ), 6h. and
i 8h (Ln Paz), 12h. (Apia and Helwan), l3ﬁ (La az and near Athens (2) ),
b §La Paz), 18h. &pia and La Paz), 20h. (Ba,tavia), 22h. (near Taou-

aya).

Dec. 11d. 21h. 22m. 18s. Epicentre 14°-5N. 91°'0W (as on 1920 Mar. 23d.).
, A=—-017, B=—'968, C=+-250; D=-1000, E=+-018;

=—-004, H=—350, K =—-968.
‘A Az P. 0-C. 8 O0-C L M.

. ° ° m. 8. . 8. m. 8. 8. m. m.
Oaxace E 61 206 © 219 +46 — — 30 40
s N. 61 29 — —_ e = 33 ga
Tacubaya 93 304 244 +24 4 34 S+44 51 -5
Vieques E 248 178 — — e14 23 129 lg~3 —
Tueson E. 254 318 — — _— — e16-0 ~ 18-0
Georgetown gra' %4 o542 —19. 1128 +40 e16-4 —
&a‘abinzton 73 24 6 1 0 1125 +39 e163°  —

» Chicago 274 6 440 —82 10928  —20 117 —_
Ann Arbor E. 285 12 548 —25 1142 +34 157 —
B ‘ N. 285 12 612 —1 1118 +10 159 -
Ithaca 307 23 — = — el1224 38 194  —
Toronto 308 17 — - — 12 6 +18 1183 203
Ottawa 335 20 .827- PR, 1230 — 2 0146  —.
Berkeley 362 316 — - = — e19:7 %
La Paz 383 143 737 —3 1335 -7 182 925

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.
Victoria 43-1 329 —_ — (14 25) —24 €250 293
Honolulu 637 287 o11 54 +78 12024 +75 306 361
imbra 752 52 — — (e 21 52) +24 6219 —
Edinburgh 76-8 35 — — — — — 517
Rio Tinto 76-8 54 22 42 S (22 42) +55 — 252
San Fernando N. 173 55 15 42 PR, — — — 477
Stonyhurs -5 37 2230 IS (22 30) +35 432 52-2
xford 785 40 — S — — — 392 471
Kew 79-2 39 — — — — — 537
Paris 814 42 —_ — — — 487 507
Uccle © 822 40 — — e2242 -~ 6 387 517
De Bilt E. 825 38 — — e2254 + 2 €397 510
N. 825 38 — — — — 377 500
Hamburg 84-7 37 — — —_ — e 477 —_—
Strasbo 849 41 e12 49 + 2 —_— — e 447 507
Rocca di Papa 90:3 47 — — — — e41:3 46-3
Helwan 089 51 28 42 SR, —_ — — —
‘Melbourne 1256 234 — — — — €612 677
Adelaide 131:1 235 — — — — €627 724
Additional readings : ‘Oaxaca gives MZ = +3-8m. Tacubaya MN = +5-9m.
Read.ings given as at 20h, Tucson eE = +8m.36s., eN = +14m.9s., eE =
+14m.348., eLN = +17-0m. Georgetown eN = -+-4m.53s. Chicago
L=+18-Tm. Toronto SR,? = +13m.24s., eL = +24-3m. Ottawa
L= 1616847111, To =21h.25m.41s. Victoria gives S as L. Adelaide

e= 4m.

Dec. 11d. Readlngs' also at 1h. (San Fernando), 2h. and 3h. (Zante), 6h. (La Paz),
7h. (Zante and Manila), 11h., 14h., 18h. (2), and 19h. (La Pa.(z). :

Deo. 12d.  Readings at 1h. (La Paz), 3h. (Vienna, Stmsbom-g, and near Zurich),
6h. (La Paz), Th. (Apia and La Paz), 8h. (near Tacubaya), 14h. (Padova
and Florence), 15h. (Point Loma).

Dec. 13d. 3h. 42m. 30s. lEpioent.re 7°-08. 157°-0E. :

A=-914, B=+:388, C=—122; D =+-391, E=+-920;
G=+112, H=—-048, K = —-993.

The orlﬁln of 1918 July 21d. 7°-0S. 155°-0E. is too far to the west to suit Honolulu
and Batavia. :

A Az, P. O-C. S. 0-C. L. M.
o o . 8. 8. m. 8.’ 8. m. m.
Riverview 2744 191 eb5 57 — 10 42 — 6 116 14:1
Adelaide 224 210 e6 18 — 11 30 —49 139 178
Melbourne 2% 198 1212 S (1212) -7 17111 1718
Gefel I 18 IS URY IDoHR RS
urel 2 - . .
Perth 457 231 830 — — — — —_
Bata: 498 269 e9 8 + 2 — — 241 @ —
Honolulu 5*23 57 924 + 2 il7 +17 260 35-2
ictoria 88, 41 2237 18 (22 33) —81 404 474
cago 1135 47 29 7 18 5 ISR, e 39-7 —
Toronto . 118-8 42 — —_ — — 650 818
Ottawa E. 1206 40 —_ — €36 556 2SR, e 565 .
Georgetown N. 1220 47 —_ — ©34 41 ? 595 -
Washington 1220 47 — — - — e 585 -
lwan : 1 4:% 1 2030 PR, — —_ — —
ggt 199-3 337 — —_— — 875 B%w'l
< -1 8~6 20 19 44 (+27) 31 9 ? 63:5 670
nyhurat 130-2 342 34 80 <~ 38 — — — 183-56
1329 337 24 30 PR, — _ —_— -
imbra 144-3. 340 —_ - —_ — e 576 —
8an Fernando E. 1468 335 115 30 t —_ — . — 1265

Additional readings: Riverview gives also PS8 = +11m.29s., MZ = +14-8m.,
Te=3h.42m.28s. = Adelaide e = +8m.0s., i = +12m.1%s., SR, = +13m.0s.,
i= +1ahm.u., and -17m.0s. Melbourne 8 = +15m.54s., SR, = +16m.12s.
Christc 'h SR, = +17m.42s, Victoria S = +29m.3s.
L = +53-5mi, +55'5m., and +67-5m. Toronto e = +59m.48s.,. el =

Y 0 +80-5m.end +83-8m. _Ottawa LE = +69-5m. and 19:6m. Goeorge-
" town LI =568-5m. Helwan PN = +27m.30s. De Bilt ePR, =
+22m.33s., MN = +63-9m. ko Paz i=423m.428., L = +56-5m., Te¢=

- 3h.48m.39s. = San Fernando = +118-5m. - -
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Dec. 13d. Readings also at 1h. (San Fernando), 15h. (San Ferné.ndo), 16h. (2)
and 17h. (La Paz), 21h. (Taihoku).

Dec. 14d. Readings at 2h. (near Osaka), 5h. (Taihoku), 11h. (Helwan), 12h.
(La Paz), 15h. (Stonyhurst), 22h. (near Tokyo).

Dec. 15d. Readings at 1h. (Florence), 3h. (Point Loma), 6h. (near Tokyo), Th.
(Florence and near Mizusawa), 12h. (near Manila). )

1920. Dec. 16d. 12h. 5m. 43s. Epicentre 35°-79N. 105°-74E.
A=-219, B=+-181, C=+385; D =-+-963, E=+-271;
G =—-158, H=+563, K =— 811.

. See Note at end for discussion of these adopted values. -
A Az P. O-C. S. 0 ~—C. L. M.
o o m, 8. 8. m. 8. 8. m. m.
Zi-ka-wei 139 103 i333 + 8 e6 2 — 4 — —
Hokoto 171 131 4 7 +1 556 —84 77 103
Taihoku 17-4 122 1425 +15 (7 56) +29 7-9 —_—
Calcutta . N 201 233 447 + 5 29  + 4 — —
Nagasaki 202 91 434 —9 (818 —9 8:3 597
obe E. 240 83 427 -—61 (833 -—T1 8-6 —
N. 240 83 615 +47 (937) —T7 96 —
Osaka 24-4 83 530 — 2 (952 0 .99 101
Manila 252 142 e546 + 6 9 57 —10 120 124
Nagoya 25-4 82 539 —3 — —_ — —
Tokyo 27-6 80 6 1 —3 (1055 -+ 3 109 298
Mizusawa E. 281 7% 6 1 —8 1039 —22 _ —
N 281 72 6 — 6 1039 —22 e —_
Ootomari 297 57 611 —14 (11 5) —2¢ 111 —_
Bombay 33-4 248 646 —1 — — — —_—
Kodaikanal 36-2 232 723 - — — 109 284
Colombo 373 226 . 659 —33 8 47 ? 11-8 —
Bata 420 178 i8 - 14 38 + 3 — 150
Malabar 431 177 i815 — 4 el4 47 — 2 1220 —
Lemberg 584 312 e959 — 2'el7 59 - 5 e219 319
Helwan 61-3 288 10 5 —16 — — — —
Seychelles 61-8 241 11 47 +83 — —  20-3 —
Athens B 633 299 e1029 —5 19 4 — 1 e32:3 374
. N. 633 299 — —_ — — 298 360
Vienna E. 637 312 11039 + 3 11916 + 7 e25-8 366
¢ N. 637 312 i1037 + 1 1913 + 4 e26-3 323
z. 637 312 e1033 —3 1915 + 6 — 378
Hamburg z. 650 319 e 10 45 0 i19 35 +10 i29°7 —_—
Padova : 67-8 311 11 6 + 3 — — 269 365
Pompeii 68:3 305 1217 +71 2117 +71 283 393
De Bilt 683 320 1110 + 4 20 + 1 323 —
Perth 684 171 4132 1L — — /(41-5) -
Chur 685 313 1112 + 4 20 8 0 — —
Strasbourg 687 315 i11 6 —3 20 3 — 7 e30-8 353
Zurich 688 314 ell 7 —3 e2010 — 2 — —
Florenoce 689 310 1117 + 7 201 -1 245 3713
. Roccadi Papa ®. 69:1 308 11111 — 1 e20 31 +16. 249 382
. N. 691 308 — . — e2029 +14 e24-1 —
J 69-3 312 11 5 — 8 36 L (36-5) 37-8
Uoccle 693 318 ell1 11 — 2 2020 + 2 343 _
Neuchatel 699 314 11 + 17 — — — —_
n 0-3 316 1121 + 2 + 5 253 —
Moncalieri 0-5 312 1122 + 2 i20 32 0 257 383
Kew 14 321 1017 -—69 — — — —
P 14 318 e11 27 + 1 e20 21 —22 — 253
Oxford 18 321 1132 + 4 2048 0 243 - —
Sitka N. ‘739 30 el148 + 7 e21 % P+ 8 335 401
Barcelona 58 311 M 58 1+ 2 121 — 1 e32:9° 48:3
Addlaide 71 151 11129 —33 i22 5 +15 e35-3 499
Tortosa 72 312 1157 -5 21 53 r—1 340 - 44-§
$ : 80 307 12 4 -— 3 21 & - 4 373 Ag~
Riverview 16 143 e1232° + 4 12245 + 3 336 358
l‘E!zdne, 16 143 12 + 1 2247 4+ 5 42:3 457
elbourne 21 150 12 59 +28: (22 47) 0 228 —
' 821 311 ¢1237 + 6 2249 + 2. — —
. . 825 69 1241 + 8 12259 + T — 64-3
Coimbra - B 829 315 1229 — 6 12246 —10 406 459
Rio Tiito : 834 313 16 17 PR, — [ — 513 ¢
Sap Fernando 84-0 311 1244 + 2 2253 —15 326 413
Vietoria 852 . 30 1344 '+55 19 23 ~—238 1311 489
z: 852 .30 1047 —132 17 47 PR, 273 473

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

B ° m. 8. 8. m. s. 8. m. m.

Sa.skatoon N. 881 19 1256 -10 2336 -—17 e38-3 §0-3

92-1 1056 1335 4+ 7 2423 ~13 434 45-1

Borkeley E 940 36 e13 32 — 6 e24 3 —53 e4l4 550

N 940 36 e1335 — 3 e24 1 —55 e40-2 596

Z 94-0 36 e13 26 —12 — — e 418 549

Ottawa 98-8 13 44 —20 24 —81 463 —

Denver E. 994 22 2317 S (23 17) -—153 473 523

‘Wellington 997 135 14 17 4 8 24 47 —66 439 679

Ch?mhlgoh : 99-9 137 18 41 PR, 25 5 —50 428 69-0

Northfiel 100-0 358 — — 24 42  -74 e40-3 603

Toronto 100-5 3 — — 24 35 —86 i505 621

Ann Arbor E. 101-4 6 14 17 0 24 29 -—100 45-7 62-2

- N. 1014 6 1411 -6 24 35 —94 46-1 62-2

Chicago 101-5 9 14 —16 24 17 -113 — —_—

Ithaca 1017 1- 118 35 PR, _ 42-8 —

Tucson E. 1037 30 18 36 PR, — — 438 593

Georgetown E. 105-3 2 el1l8 49 PR, — — 339 593

N. 105-3 2 e18'43 PR, 25 4 —101 46-3 666

. 105-3 2 e18 46 ?PR;, 24 41 —124 e 338 676

‘Washington 105-3 2 14 24 —12 24 58 =10 43-3 —

Cheltenham E. 1054 2 19 17 PR, — — 456 660

N. 1054 2 18 31 PR, — — -569 645

Capetown 107-1 240 20 11 ? 27 41 +39 532 692

Mazatlan ’ 113-5 30 _— — 32 28 ? 437  59-2

Tacubaya E. 1200 27 19 49 ?PR, 32 30 1] 535 656

N. 1200 27 19 48 PR, 30 34 ? 593 636

QOaxaca N. 1229 24 21 46 PR, 33 21 ? 550 669
Vieques E. -125-3 349 — — 31 7 I 54-0 - 707 '

N. 125-3 349 — — e32 29 ? 57-8 72-0

Port au Prince 125-6 357 — — — -— 71-8 —_—

Balboa Heights N. 134-9 g 19 55 [+25] 28 1 ? 337 79-3

La Paz E 160-0 342 120 15 [+ 7] 34 27 ? 689 - 874

160-0 342 — — — — 683 764

Additional readingb- and notes: Calcutta PE = +44m.41s. (0 —-C=—1s.),
To =12h.5m.53s. Osaka MN = +10-0m, Tokyo S = +7m.59. (?PR,),
Batavia i=+9m.40s. and +13-3m.,, T;=12h.5m.34s. Malabar i=
+8m.43s., iN = +9m.35s., iE = +10m. 303 iN = +10m.55s. and +11m.55s.,
L=+17-0m., LME = +18-8m., iL = +25-4m. Helwan PN = +8m.29s.
Athens iE = +19m.11s., iN = +19m. 15s., SR, = +23m.14s., SR, = +25m.57s.,
T, =12h.5m.38s. Vienna ePR, = +15m 295., PRE = +14m 24s., ePBI
+14m 35s. Epicentre 36°-0N. 106 -0E. amburg = 4+19m.24s.,
iSN 19m 308.,, eSR,=+24m.0s., eSR,;= +26m 465 vy T. —12h 5m.508.
De t PR, =+13m.418.,, PR = +15m.17s., T, =12h.5m. 565. Epicentre
36°- ON 105°-5E. Padova reading has been increased bz -
bo PR, = +15m.25s. o) SR4E +24m.408., SR,N = +2 m.54s., SR.N

ourg

= +27m.28s., SR,E +27m.29s;, MN =+38-2m., MZ = +42-5m.,, To=
12h.5m.52s. Florence P = +11m12s., S =+20m.17s., and -20m.42s. .
L=+424-3m. . Rocca di Papa iSN = 420m.7s. and +20m 17s., ISE
+20m. 265 ., _eLV=+26-1m. Milan P = -+11m.50s. Uccle iP==v
+13m, iPm +15m. 325 - SR.— +25m.6s., S +27m.483 Epicentre
38° ON ll E., T,=12h. 48. Moncalieri MN = +37-3m. Paris
iP +11m 305 ., © To=12h.6 m l6s. Barcelona ¢ = +26m.17s.,, MN = .

0m., T,=12h.5m.59s. Adelaide e =+10m.17s.,, iP?% = +14m.5s.,
iPR|= +15m.29s., ePR,? = +17m 58., PR; = +18m.11s., then 8 ‘i’
followed by iSR, = +31m.58., eSR; = +32m.47s. Algl rs MN = +44-6m.,
=12h.5m.53s. Riverview iP = +l2m 38s. and . +12m.53s., PR, —
+15m.49s,, i= +22m.5%,, +22m.59s., and -+23m.0s., PS = +23m.34s.,
¥m.37s., and- -+28m.47s., ~MZ= +46-9m., = T,=12h.5m. 55s.
Sydney SR,= +28m 118, 8SRy= +32m.478. Melbourne S = +18m.5s.
g.? ), SRy=+20m.29s. iP = +12m.47s.,, T, =12h.6m.8s
onolulu 1SR. +28m.53s., '1‘.=12h.6m.65., (}gtmb ra S
SR,E = +28m.59s., SHQN = + 1m. 473., SR}? + 2m 238. -8m.,
To = +12h.5m.53s. an Fernands o m., ~T,=12h.6m.16s.
Victoria SR,? = +21m.18,, ., SR, = +22m.39s., SR. = +28m 278, SRe= .
+24m;399., i = +28m.2 ls L=+ .38 Saskatoon +29m.48s.,
To =12h.5m.5 68. A = +18m.17s PS +25m.35s., Sh = +30m. 358.,
i=+37m.17s., and _+39m. l7s T, =12h.5m.59s. Ottawa,eE +31m,30s.,
iN = +33m.2is., 6LE = +40-3m., T,~=12h.6m.45s. Wellington ePR, =
+18m.41s., eS = +25m.47s., +27m 355 and +33m 369. (8R,). Nonh-a
fiel L.= +49-3m. and -+54-3 . Denver LN = +3m., MN = +51-3m.
Toronto -PR,? = +23m.35s., 8R,=+25m. L§ 512 +28m.41s,, SR.=

+33m.17s., 1=+39m.17s., and +4 m.l'ls ey 3m,, eL = +43-
L=+46-1m, _ Chicago PR, = +18m Tucson oN = +18m:33s., elii
= 4 36m.58.} il! = +33m.2'!s eN +8$m 578,, MN = +65-5m. Washin&ton
PR, = 4+ 18m.4 . L=+54 Mazatlan MN = +59-1m..

LE and LZ = +54 ‘9m., ME and MZ +67- Om Vie ues ¢E = +37m,

iN= +38m.27s.. eN= +43m.27s. Port an +54« m., LNW—-
4173-3; Balboa Heights ME = +76-3 La +24m.269

Rg=+28m2ls i=+431m.13s., SR;=+37m538, T.=12h m4

1
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Dimion of the Residuals of 1920 Dec. 16d. 21h.

It siptant that the material supplied by this earthquake, probably the
letobseminy to this date, should be fully scrutinized, since we may therefrom
tiin atkdprovisional answers to several important questions.

fikve 4Tables of Dr. Kiotz preferable to those hitherto
adopted for use?

it telirid meeting of the Geodetic and Geophysical Union, M. Somville
aed bpinion that the tables.of Dr. Klotz gave rather more ‘accordant
miulstnthose in use. It sd ha,ppehed that the work at Oxford had just
nued tiithquake, which awaited final examination on Professor Turner’s
v fmddrid ; and the residuals were therefore first examined on this
yit. Tyientre adopted was 35°-5N. 105°-5E., and T =Dec. 16d.12h.5m.46s.
Tke weniimately given slight corrections in view. of the discussion which
fiows ; hilkse approximate values suffice for the moment.

Thefiimag table shows the mean correction to tables at various epicentral

{tces, wiing to both sets of tables :—
Mean Corrections.

lnis of %of Obsn.  Adopted Tables. Klotz’s Tables.

A PS8 8P. 58. 8T, 3P. 3s. 8T,
Vo 8. s. s. 8. 8. 8.
05 4 +1'4 + 35 - 12 + 68 + 82 + 50
% 5 5 -4, 142 - 34 - 80 -132 © - 15
150 4 2 -72 + 15 -181 - 22 + 75 -143
i-# 3 3 -58 - 20 ~10'8 - 10 + 38 - 70
60 0 8 -34 - 19 - 53 + 3-8 + 58 + 13
0 +8 =38 =41 = 34 + 52  +54 + 49
g% 8 7 -21 - 66 + 34 +100 + 51 +16'1

lookifst at the corrections for P and S, these results show that neither
w0l tatlim be considered as finally satisfactory : both require corrections
uiloevilmot this well-observed earthquake, and those of Klotz do not seem
Wi spmilly nearer finality than those in use. It is, however, important
towls thithreal questiom is nof whether Klotz’s tables are better than those
i, bisther they show an advance sufficient to justify a change. A
duglssfhauso confusion, and, in view of the large number of results already
dtined wiile adopted tables, & change to others could only be justified by a
wiwaligh in accuracy. It may fairly be claimed that no such great gain
iidoatelhe P and S residuals.

It the's another way of looking at the matter, which M. Somville ex-
ity maied. He remarked that he had found the values of T,, deduced
tm$-PuiP, more accordant with Klotz’s tables than with the adopt,ed
s, Tisthis point the corrections to T, (8T,) have been calculated'from
tsoveitals in the usual way. Thus the first pair 8P = +1-4s., 88 =
4, gnif~P) = +2-18. Since S—P =0-8P approximately, the interred
wieof Phm §(S ~P) is +2-1s. +0:58. = +2-68., showing that T, must be
anted {148, ~ 2 -68, = —1-28. a3 shown under hedding 8T,. The numbers
b tewlumns show a negative dip near A =50°, the 3rd line being
tpillylm; but the number of S observations is very small and the accidental
mmskiege. The recovery to positive values of 3T, near A =80° is,
lowrer, imore marked for Klotz’s tables, and the values of 3T, are, in
i, muchinsocordant with his tables than with those adopted. To exhibit
tsmttebuother way, the individual correbtions 8T, deduced from the
s oembories were colleoted, omitting (as affected with largish accidental
we eiP or S) Hokoto, Kobe, Colombo, Pompeii, Milan, Adelafde, Mel-
:m.VMand all stations with A >90°. The results are drranged in order

auguif

1
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Individual Corrections 8 T,
Adopted Tables. Klotz’s Tables.
.. s. 8

8. 3 3 8. S. 8. 8.
+20 +19 +13 4+ 9 +33 +27 +21 +20
+8 +7 +7 +5 +19 +16 +15 +14
+5 +4 +4 +3 +14 414 +13 +11
+2 +1 +1 0 +9 +9 +9 4+
-1 -2 -2 -4 +7 +7 +6 +86
-5 -6 -6 -6 + 5 0 0 0
-6 -8 -9 -10 -2 -3 -8 -3
-10 -10 -12 -13 -3 -5 -6 -1

. -14 -14 -16 -18 -9 -9 -12 -4
—24 -14

Mean —38 Mean +S8s,

Here again there is certainly no marked superiority of Klotz’s tables; and
- the systematic differences for different values of A show very clearly in the wide
gap between +5s. and 0s., or in the double maximum : a feature also shown by
the adopted tables in less degree. There seems no good reason for discussing the
Klotz residuals further. We proceed to the next question :

(2) How accurately can the . Epieontre and T, be determined
with Adopted Tables?

The above discussion shows that a correction 8T, = —3sec. is required to the
T, originally adopted, making it Dec. 16d. 12h. 5m. 43sec. Using this revised
value, the residuals P and 8S were converted into 8 A (by use of the adopted
tables), and then collected according to Azimuth round the epicentre.

Groups in Azimuth were formed as follows. [A preliminary solution, in-
cluding Bombay and Taihoku, showed that both these readings stood out unduly ;
and they were omitted from the solution below.]

Mean No, of »
Az, Stations. dA SinZ. Cos Z. C. 0-C.

° -] -

65 6 —028= +91x +42y -0'30 002 -
108 3 —-013  +95x —31y -010 ~0-03
157 5 102 +39x a2y +0-19 +0-01
233 2 +0:35 —80x —'60y +0'33 +002
310 12 © 2002 —78x +'63y +0-02 +0-00
a7 o1 010 -68x. +-73y ~007 ~003

Equating the 8 A to an expression of the form x sin (Az.) + y cos (Az.) we find
x = —0°20 and y = —0°-29,
and substituting these values we get the column C.. The residuals O -C are

smaller than might have been expected from the obvious errors of the tables. We
thus obtain the corrected epicentre

35°79N. 105°:74E.,

which has been adopted for use. It is not inbended to claim the second decimal
place as exact ; but it will serve to show that the determination is probably much
more aecurate than usual.

N N

(3) Is there nny ovldonoc of unusual Focal Dopth?

The La Paz residual [+7) for [P] suggests that the focus was rather abm)e
the normal : i.e., nearer the earth’s surface, which might aceount for the destrue-
tive nature of the shock. But the observations within 80° of the epicentre do not
support this view. They are well distributed in Azimuth, and for a focal height.
of (say) +010 above normal, terms would have to be added to the lett side of the

above six equati¥ns, which are all negative, and range from —0°4 to —1°-3 in
value. The solution for position of epicentre would no longer be satisfactory.

.
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A » Additional Stations.

After the above discussion had been completed and prepared for Press as
above, the first of the Monographies, which are to form Series B of the Publications
of the Central Bureau at Strasbourg, was received. It contains a discussion of
the geology of the region (Chap. I) of the macroseismic information (Chap. II),
and in Chap. ITI observations of P and S are given for a number of stations. No
T, is assigned : but the epicentre 36°-0N. 105°-5E. is adopted (justification is to
follow), and the distances of the stations have been calculated from this epicentre
in km. The Strasbourg list does not contain some of the observations given above,
notably those from Indian and American stations. On the other hand it con-
tains information from seventeen stations which have not up to the present sent
readings to Oxford. These are given below, with their distances (in degrees and
tenths) from the Oxford epicentre, and residuals as usual. They. fall naturally
into two groups, according either to Azimuth or to A. .

Group l.—Japanese.
A Az P. O0-C. 8. "0-C. §AP). 8A®).

° o m.s. 8. m.s. 8. ° o
Jinsen 168 78 318 © -44 6 32 ~41 -341 -18
Foukonoka t204 89 448 ° + 2 83 4+ 3 +02~ 402
Gifu 252 82 533 -1 949 -18 -07 09
Maebasi 26-9 79 e623 430 1 8 +29 +26 +16
Mukaiyama 280 74 i613 +5 11 8 +9 405 405
Tyosi i 284 80 8 4 -8 10 52 -14 -08 —-08
Mean 243 80 -4 -5 -027 -020

The. last two columns show the change of A required to satisfy the P or S
observation exactly. But the Jinsen and Maebasi observations suggest rather
an error in time determination than in A. If we omit them the mean values of
8 A are, for P, —0°-020 ; for 8 —0°-22. On the whole a mean value —0°-20 is
suggested for azimuth 80°.

Group Il;—European.

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

Abisco ’ 559 3% g4 -1 amm - 02 —07
psala E. . - i - [} . .
Up slssr 34 0% 3 ;s -1z ~07 10
Jena. 65°3 316 il042 -5 i1936 + 7 -08 +0'8
R LEIE B T
vt Fie w38 T8 ORR e e
Clermont Ferrand k. X 1140 +5 2052 -8 . e

wime ms) il 17 wss _si| 10 0%
Mean 658 322 ) _2 1022 -0l

The 'oorreétions suggested by P ahd S are in opposite directions, the mean
of the two being only +0°-04. . .

Now the Strasbourg position (36°-0N. 105°-5E.) i8 0°:21N. and 0°-24W. of
the Oxford position (35°-79N.- 105°-T4E.). Its adoption would inecrease A for
the Japanese stations in mean azimuth 80°, by 0°-2, whereas we find that they
suggest a decredse of 0°-2. - And it would diminish the A for European ‘stations in
mean azimuth 322° by 0°-8, whereas we find a very slight increase suggested.
Hence the omitted stations.do not in themselves in any way favour a verrection
towards the Strasbourg epicentre: and their inclusion in the above disoussion
would clearly affect the position adopted very slightly. T
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It is interegting to see what epicentre can be deduced from the macroseismic

curves drawn in the Monograph above referred to. Let us assume, for instance,
that the epieentre 0.8 an approximate centre of symmetry for the contour lines.
At the outset we do not know the position of O, but we can make a rough giess
at an approximate position' and: draw through it a radius, say . . .
C; B; A; OA; B, G, . . . cutting the series of coutours in Ay Ap
B, By; CiC;; &o. Then if O is a centre of symmetry we should have 0A,/0A,
=0B,/0B; =0C,/0C;, &c. Measure then in any unit the distances from any
arbitrary zero to the points C; By~ A; A, B, C,, &c., and let them be . . .
Cy Dby, @y, 81, by, €, . . . The distance of O is, of course, unknown and to
be found. Denote it by x. Then ’ :

‘X =83 _X—by x-c L mge XD
a—X by—=Xx ~ o-x " " T8 —x

where m; and m, are the means of the quantities a; bye,, . . . abye, .. .
The ratio k is thus represented by any one of the ratios (as —m,)/(8; —m,); and
the bes!: value for it is found from ‘

k2= (8 —m,)* + (bs —m,)* + (¢, -ﬁl,)’ + ...
(@ —m, P + (b, —m,* + (6, —m, P + . . .

Having got k we can find x from each of the individual ratios and take the mean.
Thus x =a, +(ag —a) /(K +1). ’

‘With the position of O thus found, draw a radius at right angles to the former
and repeat the process. If the new position is not far from that adopted these two
operations may suffice : but it may be necessary to repeat the first with a radius
parallel to the original one through the corrected position of O. Applying this
general procedure to the particular case before us, a radius was first drawn through
latitude 35°-5 of the large scale diagram in the Monographie at right angles to the
meridian. The longitudes read off were 106°-62, 104°-90 5 107°-78, 104°:58 ;
109°-38, 103°-89. [They were aétually read with a scale of sixteenths of an inch,
of which 21 go to the degree of longitude, and then reduced to decimals of a
degree.]

Henoe m; = (106-62 +107-78 +109-38)/3 = 107-93
m, = (104-90 +104:58 +103-89)/3 = 104-46

= (1-31)0+ (0-150 + (1-45% _ o o0 _ (o,
¥ (0~44)’+(0-12r+(0.57).—7 20 = (2-68)

The three dedl}oed values of x are
‘ 105°-38, 105°45, 105°-37 ; mean 105°-40.

Taking now a meridian through 105°-40, the latitudes 36° -60, 34°:60 ; 37°-31,
34°-19 ; 38°-08, 33°-23 were estimated (the last pair by extrapolation). Hence
m, =37°:30, m, =34°-01. - -

2 (0700 + (00B) + (0-78) . -
e T ) 78y =1:119 = (1-060»
The three deduced values of y are
35°:57, 35°66, 35°58 ; mean 35°-61. °

The three epioentt'es found are thus
. : -Lat. N. Long. E.

. ° o .
Strasbourg 360 105-5
Oxford 79 105-74
.. Contours - ) gg‘-cl . '105-40

A completely independent determination by Mr. J. §. Hughes gave
Contours (J.S.H.) 3557 ' 105-43
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Asageneral check on the method of contours we may compare the ratios of
_ thesgmantsinto which the 4 radii are divided.

- Segments. | Mean Residuals.
Cotor. ~ Longitude.  Latitude. of 4. Long.. Lat.
o o o o © ) o o : ‘ o o
Tnner 122 0°50 099 101 0-93 —0°10 40-01 +0-11 -0°01
Median 238 082 1-60 149 1-57 +0°15 - 001 - 4011 —0-24

Outer 398 151 2:47 238 2°58 4032 +0°14 4002 — 046

Means 253 094 169 196 : :

Ratios 142 053 095 110 .

Thewargiven in columns 2 to 5, with means at the foot. The mean of these
meansis 118, and below them are given the ratios of each to this mean value,
representing the expansion or.contraction along that particular radius. In the
6th colmn are given the means of the 4 radii for each contour. Multiplying
0°:93 by theratio 1-42, we get 1°-32, which is represented by the observation
1°22. Ths0— C = —0°-10, as entered in the corresponding place under heading
““ Residul” Some of these are large, but perhaps not more so than inspection
of the cutow lines would suggest. The curves are only very roughly similar.

Dec. 16d.21h. 10m. 0s. Epicentre 13°-0S. 166°-8E. (as on 1920 Dec. 7d.).

4=-949, B = +-222, C=—-225; D=+-228, E=+-974;
G =+-219, H=~-051, K = —-974.

Avaynugh determination.

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

- ° m. s. 8. m, 8. 8. m. m.

ﬂn‘a 208 95 i455 + 4 i9 4 +24 198 —

Iverview 252 213 e532 — 8 i10 4 -3 el2-1 13-1 .

Melbourne 3156 214 —_ —_ —_ — 168 17-3
Honolulu 486 46 —_ — el5 7 —-54 240 326
Batavla 5944 270 10 6 — 2 i1811 - 5 — —
869 36 _— - —_— — 417 442

Chicago - 1102 49 — —_— —_ — . 52-0 —
La Paz 1181 117 e 20 25 ?PR, — — 601 639
Hamburg 1355 340 ~— — — — e 68-0 —
Hel 1356 300 23 0 ?PR, (36 0) ? — —
De Bilt 138-2 343 — — —_— — 660 753
Uecle 1396 343 — — —-— — 6670 77-0
Coimbra l52~5 352 — — —_ — 1750 —
Rio Tinto 1545 348 91 0 I — — (91-0) 105-0
S Fersndo N. 155-7 346 24 0 ?PR, — — -— 945

Additinal readings : _ Riverview gives also MZ = +14-2m. L=

Chicago
+100m. De Bilt ePR;—+23m.65., MN = +79-6m., T, =21h.9m.50s.
Bureeom gives 21h. approximately.

Deo. 164, Read.mg a.lso at 0h (Mobile and A]gl rs),
), and Zi-ka-w (Zi-ka-we (2) ami
Tdhoku 8) ), 9h ﬁZi-ka-wei and Taihoku), llh. (Apia), 14h. (La Paz),

9!1 (near Taihoku (2) ), 20h. (De
Melmn and Uecle), 2311 (La f*

Dec. 17,30, 38m. 28s. Epicentre 22°-0N. 123°-5E. (as on 1918 April 1d.).
4=-512, B=+773, C=+-315; D = +-834, E=+-552;,
G==~—207,H=+3l2 K = -927.

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

° ° .m. 8. . Be m. 8. 8. m. m.,

T 35 330 el113 +18 — — 23 25

Ho 40 293 058 —4 — ~ 13 =

78 198 140 -—18 — - = =

Bl 94 348 €222 0 ed14 +1 — 49
Hoa 810 209 4032 L @ — . < — (95 —

. Delit 886 328 — e — — 505 —

Helvugivs 180 PE = +51m.3%s. ‘

ks
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Dec. 17d. 18h. 59m. 49s. Epicentre 33°-08 68°-6W. (suggested by La Paz and
De Bilt).

« A=+-306, B=-—-781, C=—-545; D=--931, E=--365;
G=--199, H=+-507, K =—-839.

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

° o m. 8. 8. m. 8. 8. m. m.

La Paz E. 165 2 i4 0 +1 — — 9.0 10-4
N. 165 2 — — i710 + 3 9.1 126

Tacubaya N. 600 327 10 13 + 1 18 23 0 300 —
Georgetown E 7244 354 e11 31 — 1 20 54 -1 — —
N 7244 354 e11 31 — 1 2049 — 6 e40-3 —

‘Washington 724 354 11 14 —18 2043 —12 e39-2 —
Ann Arbor E, 76-6 350 10 11 —108 23 11 +87 383 —
N 76-6 350 10 23 —96 22 23 439 386 —_

0. 768 346 11 0 -—-60 2111 —36 382 —
Toronto 77-3 353 — — — — 361 535
Ottawa E. 787 356 — — e21 1 —67 e 392 —
Wel n 856 223 €12 59 + 8 €23 59 +33 e 482 —
Berkeley 86-8 321 — — — — e 472 —
San Fernando 907 45 2211 S (22 11) —130 — 617
o Tinto 91-3 44 2311 S (23 11) -—176 — 692
Coimbra 919 41 — 2345 —49 €397 542
Algiers 967 50 24 58 IS (24 58) —25 48-2 54-7
Tortosa 974 45 — — — — €362 622
Barcelona 98-8 46 —— — — — 466 544
Honolulu 101-0 289 —_ — 2559 —6 532 560
Melbourne 102-6 207 —_ _— — — €522 572
Oxford 103-1 37 — — e24 8 ~137 330 578
P 1034 40 —_ — 128 27 4119 482 56-2
Kew 103-5 37 — — — — — 682
Stonyhurst 103-9 36 24 47 IS (24 47) —105 — 612
Moncalieri 104-2 45 — — — — 404 67-1
burgh 104-8 33 — — 2751 4711 512 619
Uccle 1055 40 e18 29 PR, €27 59 +72 e49-2 57-0
Rocca di Papa N. 1055 50 e18 53 ?PR, e26 23 —24 ©54-6 701
Florence 1057 47 49 11 L —_ — (49-2) 812
Strasbourg 106-1 41 — — — — 0502 582
Pompeii E. 1062 51 28 11 S (28 11) +717 — —
De Bilt 106-6 38 — — e28 T +70 e 492 596
Hamburg 1098 37 el17 11 +135 —_ — ~— 66-2
Athens 1109 57 — — —_ — e 622 —_
ienna Z. 111-0 44 e19 7 1IPR, —_— —_ _— —_
Helwan E 1133 70 20 17 PR, — — — 733
N. -3 21 5 PR, — — — 624

Batavia 1406 .172 e 22 57 PR, — —_ — —
Colombo 140-8 125 7511 L —_ — 832 852
Kodaikanal 141-3 119 76 23 L — — 1799 815
Additiohal readings: La Paz gives also PR, = +4m.8s., SR, = +7m.34s.,
SR, = +8m.5s., T.=18h.59m.5%1. Epicentre 33°-0S. 68°-6W, George-
town eLN = +43-6m., T, =19h.0m.1s. Washington L = +42-2m., T, =
18h.59m.33s. Chicago L = +50-2m., T,=18h.58m.36s. Toronto

L= +45-4m., eL = 450-3m., L = +52-6m. and +59-5m. Ottawa LN =

+48-5m., L = +60-2m. Wellington gives its readings as e’s. In addi-
tion to those given above we have e = +16m.41s., +29m.53s., +34m.47s.,
and 36m.47s. Barcelona MN = +52-5m. Honolulu e = +43m,41s.
Paris MN=+51:2m. , Moncalieh MN = +55-5m. Ucecle - SR, =
+33m.41s. - Strasbo eL = +53-2m. Pompeli reading is sﬁven
one hour late. De Bilt e=+25m.16s., MN = +52-2m. Batavia

i=423m.16s.

Dec. 17d. Readings also at 2h. (La Paz (2) and Ziaka-wei}ifh. (San Fernando),
9h. (Batavia), 11h. (La Paz and Colombo), 12h. (Pahm Dun), 16h. an
17h. énea.r Atﬁens), 19h. (La Paz), 20h. pa di Papa, De Bilt, Athens,
and Vienna), 21h. (La Paz), 22h. (near wa,). :
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Dec. 18d. 2h. 1m. 20s. Epicentre 40°-0N. 20°-0E. (as on 1920 Nov. 29d.).

A=+'720, B=+263, C=+-643; D=+-342, E=—940;
G = +-604, H=+220, K= —-766. ,

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

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

Athens E. 36 123 el 18 +22 e2 6 +27 e22 3-3
36 123 el 13. +17 — —_— —_ 3-2

Po: ii 4-2 281 127 +22 157 + 2 — 4-2
Rocca di Papa 58 291 i1 34 -+ 4 — — (29 44
Florence 7-5 303 2 2 +8 (330) + 86 — 5-2
Padova 80 315 (2 13) +12 2 13 P — —
Vienna 86 344 -2 4 -— 6 — — i45 4-9
Lemberg 102 15 — — — — e52 56
Moncalieri 103 303 e3 2 +28 5 1 +24 57 90
Zurich 110 316 e2 41 — 3 4 51 -3 — —
Strasbourg 122 318 e2 55 — 17 5 30 + 6 6-7 74
Besangon 12-4 310 5 1 18 G 1) -2 (1) 17
Barcelona 13-6 288 — — — —_ 7-8 9.7
Helwan N, 13-7T 134 8 40 L —_ — (87 —
Tortosa 148 279 _ - —_ — 84 10-8
Hamburg 15-2 337 —_ —_ —_— — eT77 —
Paris \ 15-2 311 — — ef7 56 1L 87 117
Uccle ) 153 320 e3 46 + 3 — — eT7 —
De Bilt 158 325 — — — — eT76 119
Kew 181 316 —_ —_ — — — 137
ord 18-8 316 — —_ 753 -5 ‘101 121
nyhurst 20-5 320 8 40 1S (8 40) + 6 — 132
Rio 'rinbo 20-8 272 17 40 ? —_— —_ — 227
Coimbra 217 280 e510 + 9 9 8 + 9 e12-2 138
Edinburgh 22-0 324 — — —_ — 117 —
Additional readings : Rocca di Papa gives also iPN = +1m.46s., L is given as
PR;. Lemberg e = +5m.28s. Moncalieri MN = 4-8-4m. Stras-

bourg MZ = +6-9m., MN = +7-0m. De Bilt MN = +9-4m. ,

Dec. 184, 10h. 3m. 40s. Epicentre 0°-5N. 126°-5E.

A=—:595, B=+-804, C=+009; D=+-804, E=+-595;
G =—:005, H=+-007, K= —1-000.

A depth 0:020 of focus below normal is assumed.

Corr.

for N
Focus A Az P, 0-C. S. 0-C. L. M.
o o o m. s. s. m. s 8. m. m.
Manila —-05 151 339 e3 34 0 6 17 -5 70 90
Batavia -08 207 251 4 40 0 — — 147 151
Zi-ka-wei -144 3111 352 e5 59 -28 — - — -
Adelaide -16 372 164 — — i3 2 -2 1176 " 241
Riverview —18 415 149 7 59 +7 eld 20 +18 €245 305
Sydne; —-18 415 14 750 —2 — — 253 303
% odaikanal —-21 497 282 30 2 ?L — — (3004) —
Wellington —-24 604 140 — —_ - — e 313 —
Honolulu -2:6 1763 69 e13 8 48 e22 38 488 367 452
Helwan N. —-28 %2 300 ?8 (24 200 - — —
De Bilt — 1082 328 - - - " — e563 635
ris —  1u1e- 323 — L - — M43 —
— 1586 138 19 35 [-31] 22 33 ?PR, U3 U9

Additional readings: Manila gives also MN =+8-1m., T,=10h.3m.53s.

" Batavia 'i=+5m.27s. and +8m.58s. < Adelaide e =+21m.208, and

| +23m.208., e = -+39m.38s., 443m.88., and +44m.388. Riverview eSR,{ =

171,168, MN = +38-5m., Ty =10h.3m.87s. Wellington e = +15m.33s.,

. +25m.568., +32m.38s., and +39m.44s. Helwan PE = +23m.20s. De
Bilt e = +41m.508., MN = +63-3m. _ ,

Dec. 18d. Readings also at Oh, (De Bilt and La Pag), 1h. (San Fernando), 5h.
(La Paz and Taihoku (2) ), 7h. (La Paz), 9h. (Barcelona), 10h. (River-
vie 15h. (2) and 16h. (La Paz), 18h. (Taihoku), 21h. ( Fernando),
?Iﬁlh. Zi-)ka-wel, Taihoku, Osaka, near Nagasaki, and near Athens), 23h.

a Paz). -
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Dec. 19d. 20h. 10m. 45s. Epicenttre 38°-3N. 141°-0E.

A=—:610, B=+'494, C=+-620; - D= +-629, E=+-1717;
. =—-482, H=+-390, K = —-785.

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

° o m. 8. 8. m. 8. 8. m m.
Mizusawa E 08 6 034 +22 056 +34 —_— —
Tokyo 28 201 0,29 -15 — — 0-9 1-0
Sapporo 4-8 2 156 442 2 53  +42 3-2 —
8. 5-8 233 12 -~ 35 — — 30 4-1
Kobe E. 5.9 234 13 -1 23 -5 3-8 4-1
N. 59 234 133 + 2 2 41 0 R 3-3

Ootomari 8-5 8 1.48 —21 (3 30) —20 35 6-9
N ki 10-6 242 240 + 2 — — eb5-1 —
Zi-ka-wei 17-5 252 e4 10 — 1. e7 48 +19 — —
'aihoku 21-1 237 —_ — e8 37 -9 12-2 —
296 222 e634 +10 1032 —55 121 . 13-8

Honolulu 54-5 89 e11 15 +99 117 45 +30 e252 456
Batavia - 546 224 932 — 5 i17 4 —12 — 175
Kodaikanal 63-0 263 39 39 - L -— —  (39-6) —
Riverview 72-8 171 €20 33 7S (e 20 33) —27 e 344 38-4
Hamburg 78-9 333 e12.12 0 —_ — e 44-2 —
Vienna 80-5 327 1221 -1 — — —  54-8
De Bilt E. 81-8 334 —_ — 2250 4 6 e41-2 468
N. 81-8 334 — — — — e42:2 526

Stonyhurst 82-6 339 — —_ - — — 54
Uccle, 831 334 e1235 ~ 2 e2257 — 1 edl-d 44-2
Stradbourg 83-8 330 —_ —_— —_ — e47-2 —
Kew 84-1 339 — — — —_ — 552

Wéllington 854 153 — —_ — — e 41-2

Paris’ . 855 334 — —_— — — e45-2 46-2
Helwan 855 305 -22 15 IS (22 15) —70 — . —
Moncalieri 867 330 — - = — 474 —
Roeca di Papa 87-2 324 — —_ — — 532 568
Tortosa 93-1 331 — — — — e52:¢ 613
Coimbra 96-7 338 — — €23 15 -—128 532 635
Rio Tinto 98-3 335 5915 L — — (59-2) 69-2
San Fernando 994 334 2315 1S (23 15) —155 — 652
La Paz 1464 56 119 49 [— 1] — — 712 818
Additional readings and notes: Mizusawa gives: PN = +30s. .Taihoku
have been increased by 10min. Riverview gives also MN =
+441-4m. Ston; =20h.6m.42s. Paris MN = +51-2m. San

g'hurst P
Fernando MN = +67-8m. La Paz L = +76-6m.

Dec. 19d. Readinlgs also at Oh. (San Fernando), 1h. (Apia), 3h. (Adelaide, River-
" view, La , and Wellington), 4h. (La Paz and Riverview), 8h. ( Paz),
%h.k(Sa)m Fernando), 11h. (Tathoku), 15h. (near Nagasaki), 23h. (near

'okyo). . S « )

Dee. 20d. Readings at 0h. (San Fernando), 1h. (near La Paz), 4h. (Nagasaki),
5h. (La Paz), 11h. (Florence), 14h. (Tucson), 15h. and 16h. (La Paz),
19h. (near Athens (2) ), 22h. (Helwan). o L

' 2

Dec.21d. Readings at.0h. (San Fernando), 1h. (Adelaide), 4h. (Taihoku, Vienna,
and Zi-ka-wei), 5h. (Helwan and near Batavia), 6h. (Zi-ka-wei), §h. ‘
- gnea.r Athens), 19h. (near Lick (2) and Berkeley), 20h. (near Mizusawa),
lh.‘ (Zi-ka-wel (3) and Nagasaki), 22h. (Helwan). .

Dec. 22d. at 1h. (La Paz), 3h. (Zi-ka-wet), 4h. gLiok), 5h. (near Lu Paz
(2)), 6h. tavia), 14h. (near Capetown), %2h. ( Fernando, Batavia,
and near Vienna). K : .

N “

Dec. 23d. R &t 1h. (Helwan), 2h. (Apia and Florence), 5h. (Zi-ka-wel and

Helwan), 21h. (Sa.n( er:anglo ams lﬁi:k). orence) b o an

Deo. 24d. Readings at 0h; (La Pag), 13h. Algiers), 171 (La Pas, Riverview, and

B e sar Batavia), 18h.- (Hex%am, A (La) Mi,‘aﬁh. (near Osaka’ and
Naqamn). 22h. (Sa_n Fernando and Riverview).
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1920. Dec. 25d. 11h. 33m. 8s. Epiéentre 35°-79N. 105°-74E.
(as on 1920 Dec. 16d.). :

A=-—-219, B=+'781, C=+-585; D= 4963, E=+-271;
G =—-158, H=+-563, K = —-811.

A - Az P. O-C. S. 0 -—-C. L. M.
o o m. 8. 8., m. 8. 8. m. m.
Zi-ka-wel 139 103 i3 42 +17 e 6 43 +37 e7-2 91
Hokoto 17-1 131 e5.16 470 _— — 101 11-2
Taihoku 17-4 122 1425 +15 17 58 +31 102 1149
Calcutta E. 201 233 4 58 +16 8 46 +21 121 139
N. 201 233 4 58 +16 8 46 +21 12-5 13-8
Nagasaki 202 91 4 55 +12 8 52 +25 107 14-1
Dehra Dun 23-8 265 6 22 +56 — — —
Kobe B, 240 8 529 +1 1046 +62 139  —
Simia 242 268 622 +52 10 52 +64 144 173
Osaka 24-4 83 531 — 1 9 48 -4 13-3 161
Manila 252 142 e5 52 +12 9 54 -13 156 16-1
Tokyo 276 80 531 -—33 1025 —-27 143 171
. Mizusawa N. 281 72 610 + 1 1 24 +23 — —-
Ootomari 297 57 6 9 —16 (10 48) —41 108 1149
Bombay 33-4 248 6 35 —25 —_— —_— — 209
Kodaikanal 36:2 232 6 10 74 - —  12°1 26-2
Colombo 37-3 226 — — 12 52 —36 199 259
Batavia 420 178 1813 + 2 i14 39 + 4 250
Lemberg 584 312 e9 58 — 3 — — 242 390
Helwan E. 613 2838 10 40 -+19 —_— — — 4047
. N. 61-3 288 11 28 467 _— —_ — 389
Seychelles 61-8 241 7 52 ? _ — 349 369
Vienna 63-7 312 11035 -~ 1 19 10 + 1 e296 359
Hamburg E. 650 319 _ — e19 28 + 3 — 348
: N. 650 319 — — 19 25 0 — 355
Z. 650 319 e 10 45 0 — — 299 356
Padova 67-8 311 11 3 0 19 57 -3 — —
Perth 68-4 171 - 27 52 129 — — (27-9) —
Pompeii E. 683 305 i11 9 + 3 i2 8 + 2 289 539
De Bilt 68-3 320 11 9 + 3 5 -1 €339 422
trasbourg 68-7 315 ell 7 — 2 —_ — 339 44-3
Zurich 68-8 314 el11 7 — 3 — — e 344 —
Florence gB-Q 310 1116 + 6 19 52 —21 — —
Rocca di Papa E. 91 308 i11 10 . — 2 e 20 10 — 5 e33:0 424
N. 691 308 el11 14 + 2 e 20 16 + 1 — 519
Uccle 69-3 318 i11 14 + 1 20 15 —3 339 414
Edinburgh 70-3 326 —_ —_— — — — 399
Besangon 70-3 316 11 21 + 2 17 53% ? 7-9 —
Moncalieri 70-5 312 1115 -5 26 20 ISR, 6:5 44-0
Stonyhurst 71-2 323 25 4 ISR, 28 40 ? 378 419
: 71-4 318 e 11 26 0 e 20 56 +13 379 449
Kew 71-4 321 27 52 L —_ — (27-9) 539
Oxford 71-8 321 —_ — —_ — 335 473
Barcelona, 75-8 311 1152 - 2 —_ — 406 489
delajde 77-1 151 —_ — — e — 549
Tortosa 7712 312 11 59 — 3 = 21 44 -7 338 61-7
Algiers 78-0 307 12 -3 2155 -~ 5 €309 499
Riverview 81-6 143 e12 32 + 4 e 22 51 4+ 9 ed464 645
Melbourne 82-1 150 — — 43 28 tL 475 584
Granada 821 311 1219 -—-12 22 31 —16 — —
Honolulu 835 9 e12 22 -—11 e 27 57 ISR, 469 -59-5
imbra E 829 315 12 3 — & 22 47 — 9 409 509
Rio Tinto. 83-4. 313 16 52 ¢~ — —  58-9
San Fernando 840 311 12:3¢4. —~ 8 23 24 ' +16 453 48-6
Victoria 852 30 _ — 2235 —468 295 553
Berkeley 94-0 36 — — — — e51-9 —
Lick - 94-7 36 —_ — — e 545 —
Ottawa N 98-8 1 — — 029 52 +248 474 —
997 135 e18 40 PR, e 23 40 -—133 - — —
Torontd 100-5 —_ — —_— — o497 67-5
Arbor 101-4 6 - — — — 5§56 —
Chicago 101-5 9 18 2 PR, 2524 —46 e 569 -
Ithaca . 1017 1 —_ — — — 609 —
Georgetown 105-3 2 - — e o~ . 54-1 e
‘Was] n 105-3 2 e20 22 PR, 2552 ~—53 o529 —
Cape Town 107-1 240 19 15 PR, — — — 62-2
160-0 342 120 14 [+'6] 3349 %, 789 106-

For Notes see next page,
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Nores To DEc. 25d. 11h. 33m. Ss.

Additional readings and_notes : Zi-ka-wei gives also MN = +8-3m., T,=
11h.33m.5s. Dehra Dun gives its reading as on 26d. Kobe 30m. have
been deducted from these readings, Osaka MN = +14-3m., T, =
11h.33m.16s. Manila MN = +15-8m. Mizusawa SE = +10m.36s. T,
=11h.33m.44s.  Ootomari MN = +18-5m.  Kodaikanal P hss boor
increased by 10m. Batavia i = +11m.0s., +16m.8s., and 24m.12s., T,
=11h.33m.13s. Vienna iSE = +19m.11s., i = +33m.578.,, MN = +36-7Tm.
Ham‘burg iPZ = +10m.47s., T, =11h.33m.14s, De Bilt eN = +20m.41s.,

MN = +38-2, T, =11h.33m.21s. Strasbourg e = +11m.8s., i = +13m.39s.,

e=+17m.46s., i=+17m.558., MN = +39-0m. Rocca di Papa iSN =

+20m.52s. Uccle MN = +45-1m., T, =11h.33m.21s. Moncalieri MN
‘9m. Paris  MN = +39-9m., T,=11h.33m.3s. Algiers PR, =

+14m.558., T,=11h,33m.19s. Riverview MN =+50-3m., T,=

11h.33m.19s. Honolulu e = +34m.52s. Coimbra,__ SN = +22m.55s.,

MN = +54-4m., T,~11h.33m.19s, San Fernando MN = +54-4m., T, —

11h.32m.51s. Victoria i= -+48m.14s. and +57m.38s. Ottawe eL =

+44-4m., L'= +56-9m. Toronto i=+54m.16s., iL = +56-4m., and
+568-4m., eL = +62-2m. and +86-8Sm. Chicago L = +66-9m. Geéorge-

town LN = +56-9m. .

Dec. 25d. Readings also at 7h. (Zi-ka-wei, Vienna, and Taihoku), 8h. (La Paz),
17h. (Helwan), 22h. (near Tacubaya and Oaxaca).

Dec. 26d. Readings at 1h. and 2h. (2) (La Paz), 6h. (Taihoku), Th. ( ers), 8h.
(Taihoku), 10h. (Vienna and near Rocoa di Papa), 19h. (La Pagz), 20h.
Wel n, Zi-ka-wei, Stonyhurst, Rio Tinto, De Bilt, La Paz, and
Helwan), 22h. (La Paz), 23h. (La Paz and Helwan).

‘.

Dec. 27d. 9h. 20m. 20s. Epicentre 33°-2N. 138°-0E. (as on 1919 May 31d.).
A =—:622, B=+-560, C=+-548,

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

B m. 8. 8. M 8. 8. m. m.

Osaka 2-6 0 44 + 3 — — 2:6 34
obe 2-8 140 L — — @ —
okyo 28 el 6 +22 — —_ —_ 14
Zusawa  E. 6-4 13 -3 254 "1 —_ —_
Zi-ka-wei 142 e4 40 +71 — —_ — —_

Additional readings: Osaka gives also MN = +3-6m. Mizusawa PN =
+1m.49s. ' : : )

Deec. 27d. 16}1. 19m. 0s. Epicentre 43°-8N. 11°-2E. (Florence) (as oh 1920 Nov. 13).

A=+-708, B=+-140, C=+-692; D=+-194, E=—-981;
' G=+-679, H=+134, K = —-722,

A Az P, O0-C.: 8. 0-C. .
8.

L. M.

o ° m. 8, m. 8. 8. ' m m.

Florence 00 — 05 +5 _— —_ —_ 0-4
Padova X 17 17 020 — 6 040 -8 — —
cop di Papa 23 152 e 48 +12 —_— — (e1:6) 1-9
Zur E. 4:0 332 el 2 0 i141 -9 —
M ‘N, 40 332 e056 — 6 i138 —12 — —_
Vienna Z. 5T 37 2 57 - L —_ — (30 —_

No additional readings.

Dec. 27d. _Readings also at 2h. (Apia), 3h. (La Paz), 8h., 9h. (2), and 11h. (Tokyo),
" gn. (Helman). 1ih (aia). 3n. ( 3 "(La: Pag :
’ : A]gie(u )t’a 20h.)(La. ng a; an‘ near 'i‘okyo) 15h. (La' Pag), Al?h
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Dec. 28d. 3h. 16m. 30s. Epicentre 35°-5N. 104°-0E.
A=-197, B=+790, C=+-581; D=+-970, E=+-242;
G=—:140, H = +-564, K = —814.

The shock appears to be connected with that of Dec. 16d., but the above varia-
tion from the epicentre is very definitely indicated. )

A Az, P. O0-C. 8. 0 —C. . M.

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

Zi-ka-wei 151 102 e33 —~4 e636 + 2 — 8-7

- Taihoku 18-4 120 — — — —  e91 —
Calcutta E. 18-8 231 454  +27 842 —16 . 11-8 —
N. 188 231 4 54 +27 830 -—28 1147 —

Osaka 256 83 e13 16 L —_ — (e'13-3) 16-0
Manila 259 140 e556 + 9 11 12 452 148 + 16-0
Batavia 41-8 176 i8 4 —5 14 2 -—-30 e275 —_

. Helwan 60-1 286 31 30 L —_— —  (315) ——
¥ YVienna 62-9 313 i10 29 -~ 2 —_ — €325 370
Hamburg = 2z. 643 320 e10 38 — 2 — — — 345
De Bilt 676 320 1 6 + 4 e1959 +.2 e34:5 370
Strasbourg 679 315 c11 30 +27 —_ — e355 —

. Rocca di Papa 681 307 el1l 0 — 5 —_— _ — 11-5
Ucocle 68-7 319 el1l 5 — 4 — — e 345 —
Edinbursh 69-8 325 — — — — — 395
70-7 317 — — — — 365 - —

Ox!ord 71-2 321 — — — —_ 380 455
Rio Tinto 82-6 313 48 30 — —  (48-5) 535
La Paz 159-7 338 2010 [+ 2] — —_ — —
Additional readings and notes : Osaka gives MN = +15 8m Manila MN =
+15-Tm. Batavia S? has been corrected by —10m Helwan PE =

+40m.30s. Rocea di Papa iPE = +11m.4s. and iPN = +llm.88

Dec. 28d. 5h. 27m. 125. Epicentre 38°-5N. 142°-5E. (as on 1918 Dec. 22d.).
A =+~-621, B=+-476, C= +-623.

A P. O-C. S. 0O~C.. L. M.
m. 8. 8. m. 8. B. m. m.
- wa N, 1 -2 129 L 2 53 ? (1-5) —_
«Tokyo 3-6 0 46 -10 —_ v — 1-2 13,
Nagoya 5-6 1.16 -11 —_ — — —
Osaka 8-8 %152 + 8 —_— _— 3-2 4-2
Kobe E. 71 13 +25 3 5 - 8 3-5 43
) N. 7-1 2 14 +26 2 59 —14 35 37
Zi-ka-wei 187 e4 30 + 5 — — — —
Bilt 82-1 — — —_— — e45-8 656-3
145-3 20 14 (+25] — —_— = e
Osgn gives MN = +4-5m. E
Dec. 28d. Rea.dmgs also at 1h. (La Paz), 2h. (near Mizusawa), 3 h. (La Paz 4h.
i ga. and San Fernando), 5h. (La Paz), 7h. (Liok), 15h. (Point
. a), Oh. (San Feuundo).
Dec. 204. st Th. (La Pag), 10h. (ncar Tokyo), 11h. ( 13h. (Helwan)
dh (s Paz). ‘15h."(Point Loima), 16h. and 17h. Iﬁ“ Basy 31 (o
'Y (near Tokyo).
w N - . -
Rudh.s ),sh (La Paz dand near Tokyo

9h. (Stonyhurst), gSh. ﬁl;a.ihoku), 15h Poim; LomJ mg, ﬂ via.),
l'!h. (near Tokyo h. kyo
Wa), 19h (Apu and near 'I'okyo)

Deo. 314. San Fernando), 10h. lboume, Riverview and
. ”m 1m. (Helwan), 15h. h’oint %'im and near Mizusawa),

Sk

twmm—mms . -




