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J. H. BURGESS,
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Monthly Bulletin for January, 1914,

For the large Earthquakes an attempt is here made to compare the
readings with theoretical values, as explained in the Nineteenth Report
of the Committee to the British Association. The position of the
epicentre is adopted from the Pulkovo determination, unless otherwise
stated ; and the tables of times for P and 8 are those given by
Galitzin in his “Vorlesungen iiber Seismometrie,” p. 137, or by
G. W. Walker on p. 54 of his “ Modern Seismology.” It is shown in
the above Report that these tables are sensibly erroneous: but the
precise values of the corrections are under discussion and it seems
better to await the definitive corrections than to introduce provisional
tables. The tables are reproduced in an expanded form on page 10
of this Bulletin. The time of the earthquake at the epicentre is
deduced from the Pulkovo records; and applying the tabular times
for the distances in the third column (measured in degrees from a large
globe specially made for the purpose), the errors O —~ C of the observed
times are found.

Observers are requested to send a copy of their Registers to Shide
each month, in order that this collated information may be published as
early as possible.

In the Earthquake Chart the stations are arranged in the order
of longitude, starting from the Azores and travelling eastward. For
the large earthquakes they are arranged in the order of distance from
epicentre, as shown in the 8rd eolumn. The azimuth in the 4th column
is also read from the globe.

The letters in the 2nd column stand for: A. = Alfani; Aga. = Aga-
mennone; B. = Bosch; Bif. = Bifilar; B.0. = Bosch-Omori;
C. = Cartuja; Ca. = Cancani; C.0. = Cartuja-Omori; G. = Galitzin;
M. = Milne; Ma. = Mainka; M.S. = Milne-Shaw; O0.A. = Omori-
Alfani; 8. = Stiattesi; V. = Vincentini; W. = Wiechert.

Guildford and West Bromwich use a modification of the Milne.
Hamburg uses machines by Wiechert and von Rebeur-Paschwitz-
Hecker. Heidelberg’s machine is an astatic pendulum made at the
Observatory. Riverview has two Wiecherts and one Mainka.

v 12.

31N. 132E., determined by Shide.
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9h. 27m
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HRs.

P=9h. 27m.
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Station and
Component.

Osaka
Zi-ka-wei
Manila
Irkutsk
Calcutta
Batuvia
Tashkent
Colombo
Bombay
Kodaikanal
Honolulu
Tiflis
TPulkovo
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Innsbruck Ma. 852 — — — 10 14 30 10 16 30 —
Heidelberg — 853 9 40 0 —47 — 9 51 0 —21 10 10 0 10 24 36 -
Aachen w. 85-3 9 40 41 — 6 9 44 1 9 51 18 -3 0 9 0 10 19 —
Pola W. 856 9 40 16 —33 — — —_ 10 41 29 —
Padova V. 863 9 40 30 | —22 — 9 51 16 | —16 — 10 21 7 —
Sgonyhurst B | M. 86-3 — —_ 9 51 12 -22 — 10 18 30

Bidston i B. | M. 871 - — 9 51 48 |+ 7 — 10 20 24 —
We‘st Bromwich M. 874 —_ — - — 10 22 24 —
Guildford M. 87-8 9 40 0 — 9 51 5 | —43| 10 13 20 10017 12 —
Shide E. | M., 88 — —_— 10 11 30 10 21 0 P and 8 lost in

. microseisms,

Paris = — 884 9 41 0 | —4 —_ 9 51 41 -~ 10 15 0 10 24 0 -
Moncalieri S. 887 9 39 34 -9 — 9 52 32 +34 10 10 27 10 22 10 —-
Cork B M. 90-2 — — — — 0 20 0 —_
Toronto £ M. 100 — — — 10 14 18 10 27 48 -
Granada C. 100-2 9 42 20 | +11 — 9 54 59 | 463 ([ 10 15 30 10 27 27 —_
San Fernando E. | M. 102 — — - 0 25 307 10 30 O —

”» » N | M. 102 — — — 10 26 02) 10 34 © —

La Paz — 1565 9 47 19 — — — — —

1914. January 20.
Origin : 529N. 159°6E., determined by Pulkovo.
Time at Origin : P=12h. Om. 13s. S=12h. Om. 14s.

g 8.4 | g ‘
Station and . 285 | : . y
Component. g 253 -E P [0—C. PRy | 8. 0--C. L. M. Remarks.
2 |AC = | 1
°© o H M. 5. 8. H, M. § 1 H M 8, 5 bt M. 5 H, M, 8
]
1 ;
Osaka 0. 238 12 5 39 0 — i - 129 55 12 14 15 —
Irkutsk G. 32-8 12 6 52 —15 12 12 2 —32 12 16 0 12 17 49 | 32'6N. 71'7E,
Zi-ka-wei Ww. 351 12 7 7 -20 — 12 12 15 —55 — 12 18 43 —
Honolulu E. | M. 451 — — 12 15 12 —24 12 22 0 1230 30 —
Manila W. 489 12 9 ¢ —12 — — 12 18 0 12 19 57 —
Ekaterinburg G. 52-1 12 9 29 — 4 — 12 16 48 —11 12 24 0 12 34 35 50°55N. 154'14W.
Tashkent G. 58 12 10 14 + 2 — 12 18 25 +12 12 33 0 12 36 6 | 46'7N. 156°8E.
Pulkovo G. 60-2 12 10 30 + 4 — 12 18 43 + 3 12 28 30 12 40 6 —
Caleutta B | M. 611 12 11 9 |36 — 12 26 24 (4453 12 387 4 12 41 8 —
Konigsberg Ww. 67-1 12 11 14 + 2 — 12 20 1 — 4 12 28 12 12 38 48 —
Baku G. 688 12 11 14 — 8 — 12 20 4 —22 —_ 12 41 27 —
Tiflis G. 70 12 11 34 + 4 — 12 20 36 — 4 12 34 0 12 43 28 | 467N, 172:6E.
Edinburgh v | M. 7043 — 12 16 487 — — 12 47 36 —
Eskdalemuir G. 70°9 12 11 41 + 6 — 12 20 58 + 7 12 3 0 — 5IN. 14°9E.
Lemberg B.O.| 711 12 11 31 — 8 — 12 19 47 —66 12 33 15 12 46 39 —
Czernowitz Ma. | 714 12 11 43 |+ 4 — 12 20 54 | — 31 12 33 0 12 47 0 —
Breslau W. 714 12 11 44 =+ 5 — 12 20 59 + 2 — 12 47 O —
Stonyhurst B | M. 72:3 — — — — 12 51 48 —
Bidston E | M. 727 — . — 12 22 0 | 448 | 12 33 427 12 48 6 —
Batavia Ww. 729 12 11 48 0 — 12 22 12 +-57 12 33 12 50 0 -
Bombay E | M. 731 12 7 12 |-278 - — — 12 49 30 —
West Bromwich M. 735 12 12 0 + 8 — 12 22 0 +38 — 12 53 0 —
Aachen Ww. 739 12 12 0 + 6 12 17 55 12 21 39 4+ 5 12 41 0 12 44 48 —_
Budapest W, 741 12 11 50 — 8 — 12 21 21 — 8 12 40 30 12 48 30 —
Vienna w. 742 12 11 59 + 3 — 12 21 31 +1 12 3 0 12 4 0 —
Guildford £ | M, 45 12 10 0 |—118 — 12 20 42 =521 12 42 0 12 52 0 —
Heidelberg — 749 12 12 12 +11 — 12 21 48 + 4 12 38 0 12 42 48 —
Shide B, | M. 752 12 12 0 -3 - 12 21 36 — 6 12 43 30 12 5% 30 —
' N. | M. 752 12 12 0 -3 — 12 21 30 —12 12 45 0 12 54 18 —
Graz Ww. 754 12 12 7 + 3 — 12 21 47 + 3 12 36 0 12 40 47 67°5N. 164'5W.




Paris - 7 12012 12 4 4 - 12 21 59 , 4 8. 12 38 ¢ | 12 52 53 —
Innsbruck Ma. 76" 12 12 11 |+ 2 — 12 81 56 | 43 12 82 80 | 12 4 0 -
Zagreb w. 766 12 12 1~ — 12 21 8 | 441 12 44 0 4 12 46 3 -
Laibach G. 76°6 1212 13 |41 — 12 21 50 |—~8; 12 81 0 | 12 42 15 —
Kodaikanal BM. | 771 — — 1222 18 [ +14 ] 12 48 0 | 12 51 42 -
Iriest W. 7772 12 12 14 [ -1 — 1222 2 | — 3 12 23 0 | 12 44 30 —
Padova v. 7 12 12 28 |49 — 12 22 14 [+ 1| 12 38 15 | 12 53 20 —
Moncslieri 8. 792 12 12 29 | 4+ 2 — 12 92 28 0] 12 39 41 | 12 53 33 —
Hsara E | Ma. | 804 12 12 37 | 4+ 3} 12 18 57 — —_ 12 22 53 _
Beirut . e | M. 80°5 — — 1230 30 [4467 — 12 56 30 —_
Helwan, Cairo | M, 858 12 13 18 | 413 — — - — 13 0 0 -
T N | M, 858 1213 38 12 — 12 23 36 | — 6 — - —
Rio Tinto k| M, 886 — | 22 19 02 — — 12 51 0 —
Granada C. 887 12 13 24 [+ 38 — 12 24 12 [ —2f 12 42 0 | 12 58 0O —
San Fernando E. | M. 89°8 _ _ 12 24 0 | —96! - 12 55 0 -
o T .| M. 898 — — 12 24 0 | -2 — 13 6 0 _
Cape Town M 146°6 12 18 30 |[+100 - — - 13 32 30 —
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1914, January 30.
.. YA ¥ ) . ) TN y . . N
Origin : 34'18. 66W_, determined by Shide (double carthguake).
e . M ) g~ y 3] ) R
I'ime at Origin : P=3h. 35m. 50s. S=23h. 35m. dls.
LB gl f |
ot =y 5
Stution and 5 855 g v 0-¢ o . 0--C. L. AL Remarks.
Component. T AR S| :
= lATe - .
C! © o, H. M. 8 5 . M. % . M. 8 s H., M. S§. u.
Pilar | M. 3 354 3037 | 4T — — 339 42 3 40 30 —
La Paz [ -— 177 6 3 40 24 +21 340 39 3 43 54 + 8 3 46 7 3 48 32 8. of Suntiago. Felt
| - 177 6 3 40 26 | +23 - - — 3 47 8% Xiolent%» lin San-
i iago, Valparuiso,
! Concepcion, Men-
TLima | M. 24-2 22'9 5.1, 3 40 42 — . — 3 40 42 doza, with vietims
Ascension 1o | M. 54 933 s 3 46 0 - 3 51 30 | 490 — 4 10 0 in Talea.
Cape Town no| M. 677 | 03 3 48 0 — 4 11 0] 4 29 30 —
St. Louis W, . i6cl | 20 3 47 46 3 50 6 3 57 19 | —lo! 4 1L 6 4 23 40 —
Marvard Univ. PN | BLO. 66 4 3 47 58 — 4 13 10 4 18 14 —
fe, | BO.| 166 [ 4 3 48 4 — 357 40 [ +5] 4 9 36 4 2% 1 —
Toronto E. | M. 788 | 11 — - — 3 58 18 448 0 —
Ottawa {~x. | B 80 8 3 48 14 — 3 58 15 )41 4 13 0 4 25 48 —
tu [ B 80 8 - 3 52 0 3 98 12 | —2 4 11 0 - —
Azores w | M 81 32 — — — 4 33 48 -
San Fernando | M 9¢-1 45> 3 49 30 — — - 4 3¢ 0 .
Pu | M. 901 | 45 349 0 — — — i3 0 _
Granada C. 914 4 3 49 31 — 1 2 29 4 9 0 4 26 10 —
Rio Tinto Bl M 92:3 | 4 348 0 — — — 4 38 0 .
Cork W] M. 998 | 4 348 0 — — — 4 38 0 —
Guildford Rl M. | 1028 5 3 50 24 — 4 1 12 4 20 0 4 37 42 -
Honoluln B M 1034 | 5 3 50 18 — + 0 36 413 34 4 36 0 -
Mauritius | M. 104 4 — 3 54 487 4+ 2 30 — 4 31 48 -
Lskdalemuir G. 104-2 49~ 3 50 23 + 2 — — 4 37 0 —
Adelaide E| M. | 1073 | 2 3 52 12 | +97 — — — 4 49 24 —
Perth koM. | 1139 g 3 86 0 |+23 — — - 4 59 30 —
Beirut . | M. 1167 65 3 52 0 |42 - — 4 48 O -
Pulkovo 3. 122 6 3 52 83 | 3l 4 4 56 | k1 £330 0 447 19 | 208, 62W.
Fiflis i 1263 1 73 3 052 13 | +12 - 3 57 81 |—465| 4 25 0 5 2 8 L
Baku G. 1207 | 755 s.w. 3055 4 |+1468 ¢ - - — 4 46 48 —
Tashkent G. 1443 1 865 s, 3 57 85 LR2IT I 4 12 18 '4298¢ 4 48 0 4 59 48 | 278 67w,




Origin :

at Origin : P=3h. 42m. 32s.

Time

Victoria
Irkutsk
Zi-ka-wei
Ekaterinburg
Manila
Jdinburgh
Konigsberg
Stonyhurst
Bidston

West Bromwich
Breslau

Shide

Aachen
Lemberg
Calcutta
Heidelberg
Czernowitz
Paris

Vienna

Budapest
Innsbruck

Graz
Laibach
Zagreb

Triest
Padova
Pola

Mongcalieri
Pompeii

Batavia
Bombay
Kodaikanal
Colombo
Cairo

Seychelles

50N. 170W ., determined by Shide.
S==3h. 42m. 33s.
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Damped.
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1914. January 30.
Origin : 34°1S. 66W., determined by Shide.
S=7h. 35m. 16s.

Time at Origin : P=7h. 3bm. 15s.

The Origin for this earthquake is probably 34'18. 66W., bub

as it is mixed up with the end of the previ
it is impossible to give a complete analysis,

s disturbance,

(b]mtlon and 2|8 ga
‘omponent. Ef BEE
2 [A,°
Pilar M, 3
La Paz - 177
- 177
Lima M. 242
Ascension M. 51
Cape Town M. 677
Toronto M. 78-8
Ottawa B. 80
Granada C, 91-4
Rio Tinto | M. 92-3
Victoria EB. | M. 497
Shide B | M-S.| 1021
Guildford e, ) M. 102-8
‘West Bromwich M. 102:9
Bidston E | M. 103-0
Honolulu B | M. 103-4
Moncalieri S. 1034
Eskdalemuir G. 1042
Aachen w. 1059
Zagreb W. 1085
Graz w. 109-1
Vienna w. 1102
Helwan, Cairo E. { M. 1118
N M. 1118
Seychelles .| M, 1127
Xonigsberg Ww. 1154
Czernowitz Ma. | 1159
Beirut E. | M. 116:7
Pulkovo G. 122
Tiflis G. 126:3

‘e Azimuth.

P. 0—C. PRy 8. L. M. Remarks.

H. M. 8, 8. Hn. XM, 8 H. M. 8, H. M, 8. H. M. 8§,

7086 12 ;410 — 7088 24 [4+106 — 7 39 36 —

739 38 | 430| 7 40 2 743 26 437 | 7 46 41 7 48 29

740 1 | 433 - - - 7 47 53

740 36 | — 9 — - - 7 45 48 —
— — 753 307|465 - 8 14 30 —

8 11 48 — — — g 33 12

758 18 - 8 3 30 | . —

T3 50| - 8§ 8 0 | L 8 23 0 — -
= — 8 1 0 | 476l 8 25 6 8 20 42 -

a2 0| — — . 8 31 0 —

$ 2 54 - - 3 2 o — -

753 307 — - 8 32 30 —~
= - 8 9 3 30 0 8 38 0 —

;o550 07 — 8 3 — 8 39 ¢ -

8§ 0 0 — 8 38 12 —
— 8 0 47 8 8§ 8 16 42 8 25 24 -

8 1 502 — — 8 26 29 8 39 0 —
- — 8 3 8 32 0 — —
- ; - 8 35 48 8 38 41 -
— — — 8 36 0 8 35 30

T 55 6 — 8 4 8 3¢ 0 8 39 0 —
= ! — - 8 40 0 8 44 46 —

8 5 0 - e 8 48 48 —

5 5 0 - - 8 47 30 —

8 6 0 — — — 8 42 ¢ —
2 _ = § 30 47 — —
— — — 839 0 8 52 0

344 0 - _ = 8 49 0 —
— — — 8 81 0 8 46 44 -

7 58 13 — 8 9 1zl4250! g 39 0 8 52 8




TABLE.
N |

NN s @ s |s-pls8 » s |s-p| 2% P s |s-»p
Rl see sec. sec. Sl see sec. sec., I sec. sec. sec.

1 15 28 13§51 553 991 438 101 855 | 1565 710

o8 <0 0 D 2 31 55 24 | 52 560 | 1004 444 102 860 | 1575 715
T 3 47 83 36 | 53 566 | 1016 450 103 865 | 1584 719
[ROTR 4 62 110 48 | 54 573 | 1029 456 104 870 | 1593 723
[ 5 77 137 60 | 55 579 | 1041 462 105 874 | 1602 728
6 92 164 72 1 56 586 | 1054 468 106 879 | 1612 733

7 106 190 84 | 57 592 | 1066 474 107 884 | 1621 737

8 “°5° 121 217 96 1 58 599 | 1079 480 108 888 | 1630 742
S @oxm 136 | 243 | 107 | 59| 605 | 1091 | 486 | 109 | 893 | 1639 | 746
- ‘ oo 150 269 119 | 60 612 | 1103 491 110 897 | 1648 751

9

10

11| 164 | 294 130§ 61| 619 | 1116 | 497 | 111 | 902 | 1657 { 755
120 179 | 319 140 j 62| 625 | 1128 | 503 | 112 | 907 | 1666 | 759
13
14

193 | 344 | 151 § 63| 632 | 1141 | 509 [ 113 | 911 | 1674 | 763
206 | 368 | 162 {64 | 638 1153 : ¢ 1682 | 766
5| 219 | 392 | 173065 | 645 | 1165 | 520 1 115 | 920 | 1690 | 770

3]
—
Tt
=t
jan
.
=)
Pt
<

8 |41%2
97 [+205

S 16| 232 | 415 | 183 §66 | 651 | 1177 | 526 | 116 | 925 | 1698 | 773
1= 1812 17| 245 438 | 193 )67 | 658 | 1190 | 532 1 117, 929 | 1706 | 777
- 18 | 257 | 460 | 203 31681 664 | 1202 | 538 ) 118 934 | 1714 | 780
19| 269, 482 | 213 |69 | 671 | 1214 | 543§ 119 | 938 | 1722 | 784
20 | 281 503 | 222070 | 67711226 | 5491 120 | 942 | 1729 | 787
21| 293 524 231171 | 683 1238 5554 121 | 947 | 1737 | 790

8 1

‘ 22 8051 545 | 240 | 72| 690 1250 | 560 { 122 | 952 1744 | 792
e 23 3171 565 | 248 | 73| 696 | 1262 | 566 | 123 | 957 | 1752 | 795
941 328 584 256 | 74| 702 | 1274 124 | 961 | 1759 | 798
25 ¢ 338 | 603: 265 75| 709 | 1286 | 5771 125 | 966 | 1766 | 800

26 | 348 | 6221 274376 | 7151|1297 5821 126 | 970 | 1773 | 803

T3 27| 358 | 641 2833 77| 7121|1309 | 5881 127 974 | 1780 | 806
[ - - - 28 | 368 | 639 | 20178 | 72711320 | 593§ 1281 978 : 1787 1 809
Zn &53 291 378 677 299179 | 1733|1332 | 599 120 983 1794 | 8I1
v [2emn 30| 388 | 694 | 306 |80 | 7391343 | 6041 130 | 988, 1801 | 813
we e 31| 398 | 711 | 31381 | 745 | 1355 | 610§ 131 : 992 | 1807 | 815
Ikl 32 | 407 | 728 321]s2| 750 | 1366 | 616 132 | 995 | 1814 | 81

33| 416 | 744 | 328 |83 | 756 | 1377 | 621] 133, 1001 | 1821 | 820
. 341 425 | 760 | 335 [ 84| 762 | 1388 | 626 134 | 1005 | 1827 | 822
A4 351 433 | 775 | 342 |85 | 768 | 1399 | 631 135 | 1009 | 1833 | 824

o e 36 442 | 790 348|186 | 773 | 1410 | 637 | 136 | 1014 | 1840 , 826
REIBHEI 37 { 450 | 804! 354187 | 7791421 | 642 137 | 1018 | 1846 | 828

38 | 458 | 818 | 360 )83 | 785 | 1432 | 047 138 | 1023 | 1852 | 829
SoeTnsg 39 | 466 | 832 | 366 )89 790 1443 | 653 | 139 1027 | 1858 | 831
IRITIRE 40 75| 847 372190 | 796 | 1454 | 638 | 140 | 1031 | 1864 { 833

— 41| 483 | 861 | 378 | 91| 801 | 1464 | 663 | 141 | 1035 | 1869 | 834
NI, 42 1 491 | 875 384 | 92| 807 | 1475 | 688 | 142 | 1039 | 1875 | 836
CERSAS 43 | 498 | 888 | 390} 93| 812 {1485 | G673} 143 | 1043 | 1881 | 838

; 44 | 506 | 902 | 396 |94 | 818 11496 | 678 | 144 | 1047 | 1886 | 839

s 45| 513 915 | 402 )95, 823 ] 1506 | 6831 145 | 1051 | 1892 | 84L

46| 520 | 928 | 408 |96, 829 | 1516 | 687 | 146 | 1055 | 1897 | 842

o 47| 527 941 | 414 |97 | 834 | 1526 | 692 147 | 1059 | 1902 | 843

g 48| 534 954 | 420 |98 | 840 | 1536 | 696 | 148 | 1063 | 1907 | 844

.5 49| 540 | 966 | 426 | 99 | S45 | 1546 | 7TOL{ 149 | 1067 | 1912 | 845

_EzzEd 50 | 547 | 979 | 432 1100| 851 | 1556 ! 705 { 150 | 1071 | 1917 | 846
2iEEs% 1 1

> O
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Writish Pssociation for the Advarcenrent
of Hcience.—Feismological gommittee.

Observations and formal business to Special inquiries to
J. H, BURGESS, Prof. M. H. TURNER,
Earthquake Observatory, University Observatory,
SHIDE, Isle of Wight. OXFORD.

Monthly Bulletin for February, 1914,

For the large Earthquakes an attempt is here made to compare the
readings with theoretical values, as explained in the Nineteenth Report
of the Committee to the British Association. The position of the
epicentre is adopted from the Pulkovo determination, unless otherwise
stated ; and the tables of times for P and S are those given by
Galitzin in his “Vorlesungen iiber Seismometrie,” p. 137, or by
G. W. Walker on p. 54 of his ‘“ Modern Seismology.” It is shown in
the above Report that these tables are sensibly erromeous: but the
precise values of the corrections are under discussion and it seems
better to await the definitive corrections than to introduce provisional
tables. The tables are reproduced in an expanded form on page 12
of this Bulletin. The time of the earthquake at the epicentre is
deduced from the Pulkovo records; and applying the tabular times
for the distances in the third column (measured in degrees from a large
globe specially made for the purpose), the errors O — C of the observed
times are found.

Observers are requested to send a copy of their Registers to Shide
each month, in order that this collated information may be published as
early as possible.

In the Earthquake Chart the stations are arranged in the order
of longitude, starting from the Azores and travelling eastward. For
the large earthquakes they are arranged in the order of distance from
epicentre, as shown in the 3rd column. The azimuth in the 4th column
is also read from the globe.

The letters in the 2nd column stand for: A. = Alfani; Aga. = Aga-
mennone; B. = Bosch; Bif. = Bifilar; B.0. = Bosch-Omori;
C. = Cartuja; Ca. = Cancani; (.0. = Cartuja-Omori; G. = Galitzin;
M. = Milne; Ma. = Mainka; M.S. = Milne-Shaw; 0.A. = Omori-
Alfani; 8. = Stiattesi; V. = Vincentini; W. = Wiechert.

Guildford and West Bromwich use a modification of the Milne.
Hamburg uses machines by Wiechert and von Rebeur-Paschwitz-
Hecker. Heidelberg’s machine is an astatic pendulum made at the
Observatory. Riverview has two Wiecherts and one Mainka.

S=11h. 42m. 23s.

P=11h. 42m. 20s.

30N. 64E., determined by Tashkent.
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Innsbruck
Heidelberg
Moncalieri
Agchen
Zi-ka-wei
Paris
Guildford
Bidston
Edinburgh
Lskdalemuir
Manila
Batavia
Granada

SAAPERE| 437§

859 5.E,
867 s.E.
885 ¥.E.
865 8.1,
758 Now,
88°5 N.E.

24

447

43

44
37

28
12

—19
—14
—18

—35
+12

1 0?7) 11

bhrrirrrratll

oo
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1914. February 7.
Origin : 486N. 1594E., determined by Pulkovo,
Time at Origin : P=0h. 49m. 43s.

S=06h. 49m.

s g .| 4 1
Station snd g | gg48 g
Component. ’§ BEE é 0-0 TR 5.
ATo <
= [A, < ;
° s, s. H. M. s. H, M,
Osaka 0. 6 28 |—146 — —
Zi-ka-wei W. 6 18 |—145 — 6 5
Irkutsk G. 6 40 [ —71 — 7
Honolulu M. — 7 7
Manila Ww. 6 24 1121 - 7
Ekaterinburg G. 6 57 | —2 — 76 7
Tashkent G. G 4 | —53 — 7 6 7
Pulkovo G. 7 0 21 0 — 7 8 7
Konigsberg W. 7 1 26 | 420 — 7 I 7
Batavia W, - — —
Baku G. : 7 0 22 | —47 — 7 7
Tiflis G. i 7 0 49 —29 - 7 10 7
Edinburgh M. . — — 7 11
Lemberg B.0. " — 7 11 7
Lskdalemuir G. 751 — — 7 21 7
Czernowitz Ma. | 751 — — — 7
Breslau W. 753 1 32 — 71 7
Stonyhurst M. 765 — 7 12
Bidston M. 769 — - — 712
Aachen W. T4 — 7 8 07 7T 1 7
Budapest w. 779 7 1 43 |- 86 — 7 11 7
Vienna w. 78 7 1 47 - 3 — 71 7
Guildford M. 787 - 7 9 257 —
Teidelberg — 78:9 7 4 5 [4130 — 71 7
Graz W. 79'3 7 1 83 — 8 — 712 7
Shide M. 793 — . 710 0 —
M. 793 — — 7012
Zagreb W. 804 - — 713 7
Latbach G. 80°5 — —_ 7 12 7
Paris G. 80-6 — — 7 12 7

o
3
=S

-

b
B N N R R Y]

o o
cCoodw® oo moococo®

~

R N L b PP TERe

Remarks.

436N, 146'15E.
10-5N. 1507 B

425N, 150-5KE.

IRENEE

R
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Triest
Padova
Moncalieri
Helwan, Cairo % E.

Granada,

EECEEE S

San Fernando 3 N.

22°2 N.E,

184 .k,
814 K.E.
314 N.E,
11°2 n.E,
95 N.E.
95 N

~amy

Plel |l

Frriilis

21 18 7,+539

-

[EPCREENY

ety

35
42

41
53

(EEEERE

1914. February 26.
Origin : 168. 61W., determined by Pulkovo.
P=4h. 57m. 52s.

Time at Origin

This and the following carthqualke overlap.
are only a few degrees apart.

The Origins

As it i3 impossible to

separate them for all stations, both are printed in full.

S=4h. 58m. Os.

d |8 ' =
Station and = § g8 2
Component. '§ ;EED ; E P, 5. 0-¢
2 [8,° <
° M. M. § s s,

Pilar 5 1 — 48 5 9
Lima 5 0 — 5 4
Ascension 5 3 — — 5 29
St. Helena 5 8 - 5 16 30 +93 5 33
Harvard Univ, N, 5 8 — 5 16 31 | +19 —
] 5 8 — 5 16 28 +16 5 47 5 37
St. Lonis 5 8 — 5 18 0 {—217 5 2 5 14
— — 5 13 18 [-—199 5 0 & 14
Toronto — — 5 17 367| 448 - 3 18
Azores - — — — 5 20
Cape Town 5 9 — — — 5 18
San Fernando (.8 59 — — - S5 21
iE 5 9 — — .- - 512
Rio Tinto 5 7 — — — 5 48
Granada & 10 — 5 20 40 +65 5 26 0 5 38
Lick 5 9 —_ — 19 16 5 20
Berkeley - — 5 19 20 | —48 - 5 20
Shide F. 5 11 —_ 5 24 07[4165 - 5 351
Victoria Fu 5 9 — — 5 20 0 & 20
Bidston E. 5 12 — 5 22 0 | 439 — 5 51
West Bromwich 5 13 —_ 5 19 307 )—112 — -
Guildford E. 5 11 —_ 5 21 45 | 423 38 55 5 39
Stonyhurst . 5 8 - 5 18 0 |—207 — 5 20
Paris d 11 14 5 21 3 |49 447 0 5 50
Eskdalemuir 5 11 — 5 21 8 { 0 — —
Edinburgh E. 5 11 - — . — 5 94
Moncalieri 5 11 — 521 M (43 30 44 5 39
Aachen 623 5,w, 5 11 15 5 21 52 | —8 — 5 51
Heidelberg ! 646 s.w. 511 1 5 19 5 1-181 37 0 5 50

Remarks.

P

7 Aleutian Ids.

trirrerrni

{ Times approximate,

frererrrrtd




Innsbruck § 8B Ma, 903 664 s, w. 5 11 42 | 433 5 16 2971, - 5 22 0 — -
{NE. | Ma. [ 90'3 | 664 s.w. S5 11 45 | 436 — — — — —
Triest w. 912 | 681 s.w. — 5 15 88 522 6 5 38 0 5 45 0 -
Laibach G, 91-8 686 s.w, 65 11 12 | — 8 — 5 21 33 5 39 43 5 47 0 —
Zagreb w. 925 694 s.w. 5 15 46 |4964 5 17 21 5 22 15 — — -
w. 92°5 694 s.w, 5 15 48 |4-267 5 22 15 — 5 30 6 -
Graz w. 92-8 69-3 s.w. 5 1l b6 +32 — 5 22 12 —31 5 40 0 5 47 12 —_
Vienna w. 938 70°1 s.w, 5 14 12 |+163 5 15 56 5 22 24 | —30 5 40 O 5 8 0 —
Breslau W, 951 707 80w, 5 26 6 |1870 — 5 32 25 |4-558 — — —~
Budapest Ww. 953 72 sow. — 5 15 567 5 22 28 | 41 5 40 31 6 1 26 —_
Konigsberg W, 98-2 73-8 5w, 5 12 367 | 443 — 5 23 36 | — 9 5 36 48 5 45 54 —_
Czernowitz Ma. 99-8 769 s.w. - 5 17 51 5 22 42 | —72 531 0 5 4 0 —
Helwan, Cairo {E. | M. 99-8 77 s.w. 512 0 | -2 — 5 21 18 |-156 — 6 4 48 —
N. | M, 99-8 Tosw. - 5 16 3867 5 27 48 [4-234 — 6 6 18 —
Honolulu B | M. 1022 | 77 512 12 | —"2] 5 16 12! — 5 22 48 -
Beirut e | M. 1041 - — . —_ 528 30 | —64 — 6 8 30 —
Keara Ma. | 1044 - 5 17 271 5 28 137 —84 — 5 27 10 —
Fulkovo G. 10444 5 12 24 [ 5 17 387 5 24 37 0 5 44 0 5 47 9 el
Mauritins M. 110-0 — . — — — 5 46 0 -
M. 110 - —_ — — 6 5 0 -
Tiflis G. 112-3 5 18 15 +15 — 5 24 37 | —T1 5 43 0 6 9 30 -
Baku G. 1161 — — — 5 5¢ 0 6 14 24 —
Ekaterinburg G. 120-4 5 14 23 | 447 5 17 3 — — 5 585 & —
Sydney AL 121-4 — . 5 17 307 — — — —
Tashkent G. 1305 — . 5 17 147 5 26 587 —66 6 4 0 6 27 16 —
Bombay . | M, 135-9 — . &5 17 487 — — 6 23 42 —
Colombo ®, | M. 1406 — o 5 17 247 — — 6 26 12 —
Irkutsk G. 141-9 — .- 5 17 397 5 27 46 | —88 5 40 O — —
Calcutta B | M. 1503 s 19 13 . — — . 5 26 19 6 32 23 —
Batavia W. 154°8 5 18 2 - — — . 5 45 0 5 87 0 —
Osaka 0. | 1562 5 17 32 . — — - — 5 42 31 —
Zi-ka-wei Ww. 1646 5 18 52 .. — 5 28 4 . — — —
Manila w. 1777 5 18 6 — 5 28 32 5 28 23 5 3 0 —
|
-
1914, February 26.
- - .
Origin : 218. 64W., determined by Pulkovo. See note at top of previous page.
- . .
Time at Origin: P=4h. 58m. 6s. S=4h. 58m. 8s.
g |8 4 k=]
Station and g | 584 2 ; )
Component, e é.,é‘n B v, 0-C| PR S, 0-¢. L. M. Romarks.
A -
” ° ° H. M. 8. S. H. M, 8. H. M, § S H, M. S, He M. S
|
Pilar E. 1 M. 1007 05 w.w, 5 1 12 | 426 — — 5 3 48 5 9 36 —
Lima Bl M. 154 52'8 8.8, 5 0 56 | —54 — — — 5 4 54 —_
Ascension B M. 496 69 s.w. 5 3 0 [-250 — — — 5 20 30 —
St. Helena E. | M. 55°2 v, 5 8 30 | 444 — 5 16 30 | 438 — 5 33 48 —_
Harvard Univ, N. { B.O.| 637 5 8 19 | —23 5 16 31 —46 — — —
B. | B.O.{ 837 5 8 17 { -2 — 5 16 28 | —49 5 24 47 5 37 58 ? Aleutian Ids.
8t. Louis {N. | W, 645 5 8 9 | =38 — 5 13 0 [—267 5 14 2 5 14 22 —
1E. | W. 645 — — 5 13 18 {—249 5 14 0 5 14 20 —
Toronto E. | M, 66-2 — — 5 17 367 —12 — 5 18 48 —
Azores B, | M. 689 — — — . — 5 20 6 —_
Cape Town E. | M. 725 5 9 18 | -2l — — - — 5 18 12 -
San Fernando (B 792 5 9 30 | —50 — — - — 5 21 30 —
1E | M. 792 5 9 30 | —i0 — — — 5 21 30 —
Tick N. | W, 794 5 9 44 | =37 — — . 5 19 16 5 20 10 —
Rio Tinto E. . 798 5 7 0 [|—204 — — — 5 43 0 —
Berkeley — 80-3 — — 5 19 20 | —75 — 5 20 25 —
Granada R 81:3 5 10 36 | 4 4 — 5 20 42 | — 4 5 260 0 5 38 42 —
Victoria E. | M. 87 § 5 9 54 |71 — 5 20 0 5 20 8 —
Shide E. M, 90-3 56 s.w, 5 11 07)—23 — 5 24 07| 495 — 5 3l ¢ |Timesapproximate.
Bidston E. | M. 91 547 5w, 5 12 42 | +75 — 5 22 0 |32, ~— 5 581 24 —
West Bromwich AL 91 555 5. w, 5 13 0 -4+93 — 5 18 30 |—182, — — —
Guildford E. | M. 9 566 s.w, 519 [-18 — 5 21 45 | —47 5 3% 55 5 389 385 —
Paris — 914 589 5w, 5 11 13 —16 5 14 407 521 3 |—60] 5 47 o0 5 50 51 -
Stonyhurst E. | M. 91-5 55°2 8w, 5 8 3¢ {—1i4 — 5 18 0 |—277 _ 5 20 24 -—
Eskdalemuir G, 92 546 s.w, 5 11 8 | —25 — 5 21 33 | —70 — — -
Edinburgh E. | M. 924 546 s.w, 511 8 [+1 — — — 5 24 42 —_
Moncalieri S. 927 623 s.w, 5 11 37 + 1 _ 5 21 44 | —66 5 30 44 5 390 5 —
Aachen W. 944 61-7 s.w, 5 11 12 —34 5 16 11 5 21 52 | —76 — 5 51 0 -
Heidelberg —_ 9501 63-3 s.w, 5 11 48 -2 5 15 247 5 19 3 (—189¢ 5 37 0 5 50 0 —




Innsbruck S.E. | Ma, | 96 653 5.w. 5 11 42 *13 5 15 297 - - 522 0 —
96 5 5 — — — .. _ — .
Triest e ghe 22323 U z 515 387 5 2 55 |42 5 3 0| 5 45 6
Laibach G. 974 | 673 s.w. 5 11 12 | —50 — 5 21 33 |—123| 5 39 43 547 0 -
Zagreb NE | W. 981 | 681s.w. 515 45 |4+219| 5 17 a1 522 15 | —90 — — —
MW | W, 981 | 68'1s.w. 5 15 48 |4999 — 5 22 15 | —00 — 5 30 6 —
Vienna W. | 981 | 6845w 5 14 12 |4+126| 5 15 56 59 24 | 81| 5 40 0 5 58 0 -
Graz W. 984 68°1 s.w. 5 11 55 | —13 — 5 22 12 | —98 5 40 0 5 47 12 —_
Budapest W. | 100 | 761 s.w. — 515 567 5 22 98 |—101| 5 40 31 6 1 2 -
Brestau W. | 1007 | 698s.w. 5 9 6 |82 — 5 32 25 |-+495 — — —
Honolulu B | M, | 1011 | 716sE 512 12 [— 9| 5 16 121 — 592 6 5 92 48 -
Konigsberg w. | 1039 | 7325w, 5 12 362 41 — 524 49 | £ 9| 5 36 48 5 45 54 —
Helwan, Cairo gn. M. 1047 743 8.w. 512 0 | -39 — 5 21 18 |—-209 — 6 4 48 —
N M. | 1047 | 4.3 5w, = 5 16 367| 5 27 48 |18l — 6 6 18 -
Caernowits Ma, | 1055 | 757 s.w. — . 516 417 5 22 42 |l133| 5 31 o 544 0 —
Beirut E | M. | 1091 | 77 siw. — o= 5 23 30 |-118 — 6 8 30 -
Ksara Mz, | 1094 772 8.W. — . & 17 217 5 23 137|—138 -- 5 27 10
Mauritius gu. M. 103'3 57°5 8w, — . — — — Z 4? 8 —
E. | M. 109+ 575 S.W, — s - — — -
Pu‘llkovc G. {1% ez-g 5w, 513 6 |42 8 }; gg: 595 3 | — 2 5 44 0 5 47 9 —
Sydne: E. | M. 15°¢ 34'8 s.E. — : — — — -
btk G. | 1176 | 859s.w. 5 13 51 [ 13 — 5 24 87 | —122 5 42 g g 12 gg -
gilsi‘clemberg F =% S IR 6| 5 11 31 _ o M 5 55 £ =
Tashkent G. 1859 77°5 N.W. — 5 17 147 5 26 58?(-109 6 4 0 6 27 16 Pa]glﬁ(:% zx)ts{;trhto
. O ustralia.
Bombay E. | M. 1395 | 79'8 n.w. — . 5 17 487 — . — 6 23 42 —
Colombo E | M. 1423 | 644 s.w, — . 5 17 247 — — 6 26 12 -
Trkutsk G. 147+4 | 206 N.W, —_ - 5 17 391|527 46 |—126| 5 40 0 — —
Batavia w. 1514 182 s.w. — - 5 18 2‘! — 5 4.‘2 0 5 57 0 —
Caleutta E. | M. | 1542 | 857 now. — 5 19 137 - 5 25 19 6 32 23 —
Osaka 0. | 1581 | 562 N.E. g u 3g — s 74 - 5 42 31 -
Zi-ka-wei W. 1687 266 N,E 18 5 — — — —
Manila w. | 1722 | 368 wE 518 6 — 5 23 32 5 23 23 5 35 0 —
1914. February 28,
.. . ) . .
Origin : 18N. 67W., determined by Shide.
. . . . o
Time at Origin : P=5h. 3m. 21s. S=5h. 3m. 23s.
g8 .| 4
gf)’;fl‘g;‘n‘;g‘g 5 8 §:§n £ P. o-c. PR; 8. o-c. L. M. Temurks.
- ERNI-E g
[
E QD j H. M, 8. 8. M, s, H. M, 8. S. H, M, 8. H., M. 7S.
iv. L BoOd] 24y 5 8 2 | —54 — 512 99 | =51 5 21 2 — —
Harvard Doy {’: B.O.| 247 5 8 0 | —47 — 512 5 1~751 5 15 7 - —
Toronto e | M. 278 5 12 12 (4163 — — 5 16 42 5 17 6 —
Ottawa x| B. 28+3 5 8 22 | —70 — 513 0 {87 5 16 30 52 0 —
{, B. 28-3 5 8 36 | —56 - 512 52 | —95| 5 s 42 5 H gg —
$t. Louis LW 289 5 8 9 | —89 - 513 0 |—98| 5 2 5 —
St Louis B g. 28-9 — — 513 18 { =80 5 11 o 5 14 920 —
La Paz | 345 5 1L 30 | 60 — 519 56 (4226 5 25 24 5 99 42 —
Pilar B | M. 498 - — 75 34 30 |4891 — 5 37 36 —
Lick Ww. 51-3 — - 18 3? 1 i;«fg - 5 28 51 -
y — | 518 — — ? - — -
{gfgt{:x}fay £ | M. 54'5 — — P57 0 |+382 - 538 0 —
Rio Tinto E | M. 85:9 5 o it — 75 97 0 |4+364 — 5 8 33 -
San F M. 56 — — — — —
Garznlz:g;mndo =l 583 513 52 | 430 — 591 47 L 422, 5 31 0 5 49 42 -
Edinburgh 5 | M. 60 = — 15 2048|4362, — 547 0 —
Bidston . | M. 602 — — 75 83 0 e — 5 44 42 —
Eskdalemuir G, 60-4 — — 75 30 0 |44 — o _
Stonyhurst E | M. 606 — - 15 92 42 | 48 — 547 0 —
West Bromwich M. 607 | 812 siw. — - 15 28 0 |+365 — 547 0 -
Shide M. 608 | 8325w e - 5 23 0 | 64 — 53 0 -
e 6?3 A I Lt - 5 23 48 |4+105 50 P8 -
as . 613 | 83 siw — — — —
g&fllgfn;ﬁe ﬁ_ 614 | 83 sw. | 5 12 45 | —%7 — 591 48 | —16| 5 37 18 5 45 42 —
ORI F = AR P RS I R
fxgﬁieri AR+ 8605w, |15 10 16 |53 - "5 23 50 | 44l| 5 33 6 = —
Heidelberg . 67 885Nw. | 5 14 17 |2 — 75 23 39 | 42 ] 5 3¢ 0 - —
Graz w. 719 | 82 7ww. (25 15 12 | 499 - 524 47 | 485( 5 37 0 — -
Zagreb Nw. | W, 72°2 82:2nNw. '?75 15 16 —+24 — 5 24 51 +36 5 3 0 5 55 0 —

0t
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TABLE.
] ! ] ] I T
RN ERREREE g2l P s s-Plig] @ s | 8s-Pf A3 by s |s-p
Z B see. ‘ see. 566 mE| o sec sec. s€C. =% sec. “ec. sec.
B | l ‘ !
2] Uyt 280 13 {51 553 991 | 4381 1011 855 | 1565 1 710
20 31 55| 24§52| 5601004 444{ 102 | 860 15751 715
g§s  oB=ge 3 47‘ 83| 36]53| 5661016 | 450 | 103 | 8651584 | 719
|1l2g 1 [S5ese 41 62| 10| 48 54| 5731020 436 | 104 870 1503 | 728
6l jma=s 50 77 1871 6055 579 ]1041 | 462) 105 | 874 | 1602 | 728
oo enooo 61 92| 164| 72|56 585 1054 468 | 106 | 79 | 1612 | 733
T 106 190 | 84|57 | 592 | 1066 | 474 107 | 884 | 1621 | 737
comow oo oo §1 1210 217 | 96 158 | 590 | 1079 | 480 108 | 888 | 1630 | 742
wEw 9] 136 | 243 | 10759, 605 | 1091 | 486} 109 ‘ 893 | 1639 | 746
zaReT | (9 ian 10| 150 | 269 ‘ 119460 ¢ 612 | 1103 ! 491 110! 897 | 1648 | 751
wanoo 11| 164 | 204 | 180 | 61| 619 | 1116 | 497 | 111 902 | 1657 . 1755
e 120 1791 8191 140 | 62 | 625 | 1128 | 503 | 112 907 | 1666 | 759
13y 193 | 344 151063 632 (1141 | 509 118 911 | 1674 | 763
T2g°822 3 .8 141 206 | 368 | 162 }64 | 638 | 1153 | 515 | 114 | 916 | 1682 | 1766
I e 15| 219 392 | 173 |65 | 645 | 1165 | 520 | 115 | 920 | 1690 | 770
o o 16| 232 | 415 18366 | 651 | 1177 | 526 ] 116 = 925 | 1698 | 773
2e= = 17, 2451 438 195 |67 658 | 1190 );2 117 | 929 1 1706 | 777
sommRER & (2 18| 257 | 460 203 |68 | 664 [ 1202 | 538 | 118 | 934 | 1714 | 780
RESRRNK (5 2 19 | 269 | ds2 | 213 {69 | 6711214 | 543 | 119 | 938 | 1722 | 784
@ewenons o o 20 | 2811 508 | 222 |70 | 677 | 1296 | 549} 120 | 942 | 1729 | 787
210 2931 524 | 281 |71 | 683 (1238 | 555 ] 121, 947 | 1787 | 790
22 805 | 545 | 240 [ 72| 690 | 1250 | 560 | 1221 952 { 1744 | 792
23 | 317 | 565 | 248 | 78| 696 | 1262 | 566§ 123 | 957 ) 1752 | 79
RN REEN 24| 328 | 584 | 256 | 74| 702 1274 | 572} 124 | 961 | 1759 | 798
25| 338 | 603 | 265175 | 709 | 1286 | 577 125 | 966 1766‘ 800
26| 348 | 622 | 274 |76 | 715 | 1297 | 582] 126 970 | 1773 | 803
= 27| 358 641, 283 )77 | 721 | 1309 | 588} 127 974 1 1780 | 806
R R 28 , 368 | 659 | 291 | 78| 727 {1320 | 593 128 | 978 | 1787 | %09
I — 29 | 378 | 677 | 299 | 79| 733 13321 399 | 129 | 983 | 1794 [ 811
N 30| 3881 694 | 306180 | 739 | 1343 04| 130 | 988 | 1801 | 813
SRS 311 3981 711 313 )81 | 745 | 1355 ! 610 | 131 [ 992 {1807 | 815
S (L 92 | 407 | 728 | 321|821 750 1366 | 616 132 | 996 1814 818
o 33| 416 | 744 | 828183 | 736 ;1377 | 621 ) 133 ) 1001 ' 1821 | 820
il 34| 425 | 760 | 335 |84| 762 | 1385 | 626 134 | 1005 | 1827 | 822
e e 35| 433 | 7751 342 85| 768 (1399 | 631 | 1351009 i 1833 | 824
FEEE EEEEEEE 36 1 442 1 7900 348 | 86| 773 {1410 | 637 [ 136 | 1014 - 1840 ' 826
AAEE R ARG R 371 450 | 804, 354 |87 | 779 1421 | 642 | 137 | 1018 1846 | 828
SoNRRIZN.2Z22 58 | 458 | 818| 36083 785 | 1432 % 647 138 | 1023 | 1852 | 829
EEREESS Sh 39 | 466 | 832 | 366 |89 | 790 | 1443 { 6331 130 (1027 | 1858 | 831
- 401 475 | 847 372190 | 796 | 1454 | 658 140 | 1031 . 1864 | 833
PO RS 4 gy 41, 483 0 861 | 378 [ 91, 801 | 1464 ! 663 ] 141 | 1035 ! 1869 | 834
RERRZZIRFSZZ 42 | 491 | 875 384 |92 807 | 1475 @ 668 | 142 | 1039 | 1875 ' 836
- 43 | 498 | 888 | 390 {93 | 812 | 1485, 673 143 | 1043 ’ 1881 | 838
N 44| 506 | 902 | 396 |94 | 818 | 1496, 678 144 | 1047 | 1886 | 839
FEASHERSSISY ] 451 513 915 | 402 {95 | 823 | 1506 | 683 | 145 | 1051 | 1892 | 841
v 46 1 520 928 | 408 | 96 829 | 1516 | 687 | 146 | 1055 | 1897 | 842
=EE 47 | 527 | 941 | 414 {97 | 834 | 1526 | 692 ] 147 ] 1059 | 1902 | 843
48 | 584 954 | 420 [ 98| 840 | 1536 1 696 | 148 | 1063 | 1907 | 844
. 491 540 | 966 | 426 | 99 | 845 | 1546 | TOL} 149 | 1067 1912 | 845
. £ ¥ 50 | 547 | 979 | 432 11000 851 | 1556 | 705 | 150 | 1071 | 1917 1 846
Fp 2° 2 o
s2Pefa B Ha ! ‘ | |
a%"f‘ég’g ; -2‘; Ei“; PRINTED BY
&8 "9’53?’ Hed & 1. HOWARD BURGHSS . PYLE STREET
PRASIDH EEHAES
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British Assoctation for the Pdvarcentent
of Hctertce.—Feismological Gommitiee.

Observations and formal business to
J. H. BURGESS,
Earthquake Observatory,
SHIDE, Isle of Wight.

Special ingquiries to
Prof. H. H. TURNER,
University Observatory,
OXFORD.

Monthly Bulletin for March, 1914,

For the large Earthquakes an attempt is here made to compare the
readings with theoretical values, as explained in the Nineteenth Report
of the Committee to the British Association. The position of the
epicentre is adopted from the Pulkovo determination, unless otherwise
stated ; and the tables of times for P and S are those given by
Galitzin in his ““Vorlesungen tber Seismometrie,” p. 137, or by
G. W. Walker on p. 54 of his “Modern Seismology.” It is shown in
the above Report that these tables are sensibly erroneous: but the
precise values of the corrections are under discussion and it seems
better to await the definitive corrections than to introduce provisional
tables. The tables are reproduced in an expanded form on page 16
of this Bulletin. The time of the earthquake at the epicentre is
deduced from the Pulkovo records; and applying the tabular times
for the distances in the third column (calculated and also measured from
a large globe specially made for the purpose), the errors O — C of the
observed times are found.

Observers are requested to send a copy of their Registers to Shide
each month, in order that this collated information may be published as
early as possible.

In the Earthquake Chart the stations are arranged in the order
of longitude, starting from the Azores and travelling eastward. For
the large earthquakes they are arranged in the order of distance from
epicentre, as shown in the 3rd column. The azimuth in the 4th column
is also read from the globe.

The letters in the 2nd column stand for: A. = Alfani; Aga. = Aga-
mennone; B. = Bosch; Bif. = Bifilar; B.0. = Bosch-Omori;
C. = Cartuja; Ca. = Cancani; C.0. = Cartuja-Omori; G. = Galitzin;
M. = Milne; Ma. = Mainka; M.8. = Milne-Shaw; O.A. = Omori-
Alfani; 8. = Stiattesi; V. = Vincentini; W. = Wiechert.

Gtuildford and West Bromwich use a modification of the Milne.
Hamburg uses machines by Wiechert and von Rebeur-Paschwitz-
Becker. Heidelberg’s machine is an astatic pendulum made at the
Observatory. Riverview has two Wiecherts and one Mainka.

Maxrch 6.
Origin : 53N, 158L., determined by Pulkovo.

1914.

S=19h. 5m. 18s,

19h. 5m. 18s.
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Heidelberg — 744 340 19 16 15 -— 19 27 20 +43 19 30 o 20 2 7 -
Shide ®. | M. 49 347 19 18 0 — 19 271 0 +17 — 19 53 0 —
{ M. 74'9 347 — — 19 26 18 —25 19 52 0 19 a6 0 —
Graz W, 749 335 19 17 5 — 19 26 45 + 2 19 46 54 1 19 48 18 —
Harvard Univ, BO.| 157 | 35 — - — v 119 50 15 | -~ ?S.R. 19h. 39m, 425,
Innsbruck Ma. 758 332 19 17 6 — P1927 50 | 457 19 42 0 | 19 50 6 -
Paris — 76°1 344 19 17 17 — 19 26 50 — 6 — 18 55 0 -
Laibach G, 761 335 19 17 6 1927 0 | 44 19 43 0 19 47 50 -
Zagreb W W, 7671 334 19 17 16 — i18 26 56 0 19 43 0 19 48 51
Kodaikanal E. | M. 76°2 | 268 — — i — - 19 49 07 — -
Triest w. 768 335 13 17 0 — 19 21 0 — 5 19 43 0 i9 49 0
Moncalieri 8. 788 339 19 10 58 | 19 28 52 |—216{ 19 44 26 19 55 7 —
Helwan, Cairo s, L M. 851 316 — — P19 27 ¢ —98 — P20 4 18 —
M. 85°1 316 —_ — 19 29 18 —40 — P20 4 42
Rio Tinto | M. 88-2 348 — — : — 19 43 0 2 0 0 —
Granada C. 884 345 19 18 3 19 28 49 —25 19 46 0 19 58 13 —
San Fernando N. | M. 895 347 — — 1920 0 —26 20 7 0 -
Adelaide E. | M. | 893 196 — — P19 29 18 — 8 — 200 5 30 -
! i }
: : |
i
|
I
; i
i !
! |
i \
|
|
| '
i |
! : !
i i ;
i i !
i H I
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1914, March 14.
Origin : 392N. 139'8E., determined by Pulkovo.
. . 5 .
Time at Origin : P=20h. Om. 6s. S=20h. Om. 6s.
LI \ | ;
Station and - RS . - .
Component. 3 |25 5 P 0-C. PRy s 0—a, L. M, i Remarks,
g |R.C = |
© o ! H., AL & 8. H, M E H M. & 8. H hi¢ S, H. 3 8, \
i |
Osalka 0. 58 219 ‘ 20 2 3 | 428 — — 20 3 34 20 3 53 —
i-ka~wei W 170 247 20 4 12 + 1 20 3 7 20 7 37 20 8 19 20 11 39 —
Trlutsk G. 276 | 810 [ 2 5 58 | —12 — 20 10 41 20 13 30 | 20 15 9 | 385N. 138E.
Manila W, 206 219 i 20 6 22 | — 8 - 20 11 47 20 16 32 200 23 35 | Akita Province, Japan.
Calentta E. | M. 46-6 264 20 8 10 | —40 — 20 14 15 20 27 29 -
Tashkent G. 52'3 297 ! 20 9 24 -~ 4] 20 12 36 [ 20 16 55 20 26 0 200 30 40 | 398N, 4141,
Ekaterinberg G. 525|317 | 20 9 24 | — 5 — 20 16 51 20 21 0 | 20 38 7 | 40416N. 14119E,
Batuvia W 547 222 20 9 35 | - | — 20 28 ¢ 2 40 0 _
Honolulu B[ M, 554 90 l 20 10 6 | 418 —_ ! — 20 18 0 20 18 48 —
Bombay k| M. 606 272 | — - 20 18 54 — 20 34 54 —
Kodaikanat E. | M. 62°2 260 . — 20 1B 30 20 26 54 20 44 36 -
Colombo £ | M. 623 256 — . - — — 2055 0 | 7S.I. 20k, 24m. Hds,
Pulkovo G, 644 320 20 10 33 0 — 1 20 19 36 0 20 28 0 2 37 56 -
Baku (e 658 303 20 10 46 | —10 20 15 16 20 19 35 — 8 20 30 0 20 47 5 —
Tiflis G. 685 | 307 | 20 11 13 | ¢ — 120 20 17 1 +3] 20 33 0 | 20 35 48 | 46°2N. 14861,
Konigsberg w. 727 328 20 11 37 — 3] 20 14 22 . 20 20 56 — 81 20 31 54 20 42 86 Alkita, Japan,
Adelaide B | M. 741 | 181 - — — — 20 39 30 ' —
(Ozernowitz fo | Ma. ] 747 1321 | 20 11 50 | — 3| 20 14 43 | 20 91 27 1] 20 35 0 | 20 41 0 | SR 20k, %m. 52,
1w, | Ma. 747 321 20 11 50 -3 20 14 45 20 21 27 -1 — 20 41 0 -
Lemberg B.O.| 750 323 20 11 40 ~15| 20 14 20 20 21 2 — 81 20 35 48 20 42 52 -
Breslau Ww. 768 327 20 12 25 +19 — 20 21 14 -39 ] 20 40 0 20 46 0 —
Budapest w. 785 324 20 12 13 — 3 — 20 22 13 + 1 20 38 24 20 44 28 —
Ksara, E. | Ma. 86 305 20 12 28?4+ 6 — — — 20 37 0
Beirut | M. | 88 | 305 . a0 a1 o — — 20 49 0 _
Vienna w. 792 325 | 20 12 16 | — 4 — 2 22 0 | ~20] 20 36 0 | 20 46 30 -
Edinburgh E. | M. 79°8 340 20 12 12 —12 — — . - 20 47 18 —
Eskdalomuir G. 80-4 | 340 | 20 12 25 | —2 —_ 20 22 93 | —1| 20 37 0 - I SR, 20L.25m. 19
1 43-5N. 160F,
Graz W, 805 325 20 12 26 — 2 — 20 22 37 4+ 2] 20 39 36 20 45 35 —
Aachen W. 81-3 338 20 12 28 | — 41 — 20 22 42 -~ 27 2 38 0 20 43 0 | Akita, Japan.




Zagreb 324 20 12 | — W 44 0 [ W 47 & -
Stonyhurst ‘339 — | - 20 23 12 | 4 - | 20 47 6 —
Heidelberg 330 | 20 12 | 20 23 4 20 41 19 | 20 57 85 —
Laibach | 825 | 20 12 | - 20 22 47 20 40 0 | 20 46 &5 | Akita, Japan.
Bidston | 339 | - 20 23 42 — 20 48 42 | ! 8.R. 20h. 29m. S6s,
Innshruck 338 | 20 12 32 | — 5 - 20 22 52 20 87 30 | 20 48 0 —
Iriest . 325 | 20 12 86 | — 2| 20 16 4 | 20 22 52 20 42 0 | 20 46 36 | -
West Bromwich 338 M 12 30 | —9 - 20 22 54 - | 20 48 0 | Japan.
Guildford 33 | 20 9 12 |~211| 20 19 20 — 20 38 0 | 20 54 40 | Akita, Japan.
Haslemere 336 | — — — — ﬁ 90 52 10 .
Shide 886 | - - 20 23 0 0 41 0 | 20 50 0 | -
Paris ) 334 | 20 12 56 |4 7 — 20 23 16 20 44 0 | 20 47 48 | —
Helwan, Cairo B4 ] w1 0 | —40 — o 27 6 — a0 5 0 —
By | 20 12 0 | —49 — 20 24 38 - — —
Corle o 341 | — — — a0 52 0 | —
Monealieri 528 | 20 12 20 27 20 28 1 20 32 28 | 20 48 50 | -
Pompeii 3221 320 12 50 - 8 - F20 24 0 20 47 0 — —
822 | 20 18 0 |+ 2 | 20 23 25 20 45 0 — | _—
Maltn 310 | — — | — — 20 53 30 | 18.R.20h. 28m, 0s,
Ottawa 24 | 20 12 24 | 56| 20 16 467( 20 238 85 | 41| 20 44 12 - | Jupan,
. 2 | = - 20 25 26 |50 20 4 o — | —
Toronto 27 | 211§ |-138 | &= w2004 24 | ;o3 o0 —
Granada 332 0 20 18 80 |~ 7 — | 20 25 15 | ~12| 20 47 0 | 20 58 40 |Akita,Japnn.
Mauritins 240 | — . —_ i — e | — 121 2 0 -
. 248 | — — | 20 24 01] 88 — | 20 51 0
Rio Tinto 331 | — - |20 25 ~33 — 20 57 0 —
San Fernando 333 — 20 23 307 — — 0 57 0 -
Cape Town \ 258 | — — — — a1 80 o —
La Pag [ 55 — 20 19 561 20 34 21 10 0 | 21 19 30 -
Pilar B | M, LT TR ] | — - - 21 55 18 -
| |
' | ‘
| |
| |
| |
| | |
| |
] i
[
' L
| | lI
BN
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1914, March 18.
.. , - .
Origin : 53'3N. 1564E., determined by Pulkovo.
Time at Origin : P=4h. 20m. 18s. S==4h. 20m. 18s.
- ', | |
Station and fo= Eg8: Z N . i 3 s ! i .
Component. [ § 225 |5 ¥ 0-C PRy i 8 0-C L ‘ M ' Remarks.
S RTS 2 i ! ;
]?‘ a < H., M. 8 B W, M. S . H. M. § s, H., M. 5 | H., M. &
é i i | |
{ |
Osaka 0. 237 402 10 | 9% — l 4 81 6 | -+68| 4 35 38 | 4 30 43 -
Trkutsk G 290 4026 50 |- A 4 28 19 1 4 32 46 | 440 | 4 36 30 | 4 41 33 | 534N, 1658E.
Zi-ka-wei w 243 426 2071 —49 - {432 19 [—81| 4 36 9 4 4018 —
Honolulu o M. 135 4 30 18 | 478 — b4 034 42 | 77| 1 88 24 4 46 18 —
Manila w 299 4029 15 [ 45 — [4036 34 | 49 ) 4 44 0 4 58 2 —
Victoria M 61 - Co4 B4 51 | 40| 4 38 24 — —
Ekuterinburg es 315 420 B |41 — 1 4 36 43 [+ 2| 4 45 0 | 4 33 13 | 38N. 165°2K.
Berlkeley [ 71 - . — 4 37 0 } —48 — o4 4T 1
Tashkent G. 296 4 30 18 |11 — 48l s 4 5L 0 1 & 5 00| 52N 196I.
Pulkovo i G. 332 4 30 22 0 — I 4 38 28 O 446 0 | 4 59 3 -
Calcutta Bl ML 266 — — [ 440 16 |+105| 4 56 82 | 4 58 54
Konigsberg LWL | 334 4931 12 |44 j 440 1 |4 7] 453 0 5 4 5 -
Baku LG | 308 4081 4 [ 2] 43¢ 28 1 440 24 | 416 4 55 0 | 5 18 0 | SR 40 43m. 45x
Tiflis | 312 4 81 31 |47 — 440 46 | 422 | 4 46 0 5 11 21 | 58N, 158E.
Edinburgh i 348 — —_ 440 30 | — 8 — s o2 0 .
Lemberg -8 | 330 498 7 |-207 - 4039 43 | -39 4 56 30 5 3 57 —
Eskdalemuir ‘1| 348 4 31 33 3 — 4 40 41 | — — I — S.R. 1h. 45m. 58s,
Czernowitz . 328 4 31 33 | — 3§ — 4 40 46 + 1 4 53 07‘ 5 5 0 —
7001 | 328 4081 447+ 8 - 440 54 |+ 9 — s 000 —
Breslaun 02 | 333 4 081 32 | — 4 — 440 57 | 1] 439 0] 5 10 0 -
Bombay HE R - . E 4 42 42 (4104 ~ | 5 12 36
Stonyhurst 16| 347 — - — " — s 4 0 —
Ottawa 7|36 4 81 20)] --96 4 40 18 | —46] 4 55 12 | — -
7 |86 - 4 40 16 | —48 = ‘ — —
Toronto 719 39 — 4 41 42 +-35 & 0 0 5 7 36 -
Bidston 719 | 348 - 4 42 12 | 465 — 5 4 0 |8R. b, 52m. 6s.
West Bromwich 797|347 4 30 48 | —64 — 441 6 | 10| 5 1 24 515 0 —
Batavia 727 | 232 4 31 024 —52 — 4 41 50 | 434( 5 10 0 5 13 0
Aachen 72:9 | 341 4.3 47 | —6 — $41 18 - 1) 458 0 33 0 —
Budapest 729 |33 432 35 410 — 4 41 81 l4120 4 58 31 5 8 26 | —




Vienna w. 780 | 334 4 31 51 (—3 — 4 41 4 57 0 5 8 30 —
Guildford B | M. 786 | 346 4 30 12 |-~106 — 4 39 5 0 42 5 12 45 —
Graz w. 736 | 334 432 0 |42 — 4 41 4 56 6 5 2 21 —
Heidelberg = 738 | 339 4 31 45 | --14 — 4 40 P T 5 13 38 -
Shide : 74-3 | 346 — . - 4 42 5 3 0 511 0 —
743 | 346 4 81 54 | -8 — 4 41 5 10 0 5 14 ¢ —
Innsbruck 751 | 837 48 3 |—35 - 4 41 — 5 11 30 —
. 1| 837 — - — 5 1 80 5 9 30 -
Luibachk G. 754 1334 482 8 | —1 - 4 41 5 0 0 5 9 26 -
Zagreb w. 754 | 833 4 33 3 | 454 — 4 42 4 53 30 5 15 0
W, 754 | 833 4 33 14 | 465 — 4 42 - 512 0 —
Paris — 755 | 313 482 92 [—8 — 4 41 4 54 0 5 11 0 -
Triest w. 76°1 | 334 48 9 |—35 — 4 41 5 0 30 5 2 30
Moncalieri 8, 781 | 338 432 8 [ —18 — 4 41 4 50 54 5 10 55 —
Beirut E. | M. 789 | 314 — — — 4 57 0 5 16 0 —
Helwan, Cairo Y E. | M. 842 | 315 4 34 0 | 459 — 4 43 — 5 20 18 —
Ino | M. 84-2 | 315 4 32 0 | -8 — 4 18 — 5 19 42 —
Rio Tinto i | M. 877 | 347 — 4 42 02 — — 519 0 —
Granada C. 878 | 845 433 81 |+ 9 — 4 44 457 0 5 10 21 —
San Fernando N M. 889 | 347 — 4 38 07 - — 5 21 30 —_
k| M. 88'9 | 347 — — 4 44 — 5 21 30 _
Maurtitius (N[ M| 110 | o2ed — — - - 5 27 12 —
te | M. 1110 | 264 — — — — 5 24 18 -
La Paz — | 1294 | &1 — 4 41 297 — - — —
Pilar | M. | 1440 | 69 420 0 | .. - — — — -—
|
|
|
i |
1914. March 18.
Origin : 54N. 156E., determined by Pulkovo.
e .. . o
Time at Origin: P=06h. 17m. 35s. S=6h. 17m. 38s.
Comts =4 £od =
Station and = g & N . N ) . ¢ e
Component, g $ER g ¥ 0-C. PR, S. 0—C. L. M. Remarks.
A |80 <
= < H. M 8 s, k14 M. N . M s S. H. M. 5§, H. M. 8.
;
Osula 0. 225 6 23 35 | 431 6 28 31 | 467 6 33 14 6 37 4 -
Irkutsk G, 4 | 289 6 24 9 | +2] 6 2 31 6 29 59 [ 4401 6 84 0 6 38 48
Zi-ka-wei W. | 836 |24 6 23 431] —53 — 6 29 35 | —37| 6 32 43 6 42 59 —
Honolulu B M, 175 {115 — — 6 32 18 [ —67| 6 89 24 6 48 ¢ ~
Manila Y 480 | 228 6 27 2 33 — 6 34 0 | 48| 6 40 2 6 55 4 —
Vietoria 5 M 481 62 — - 6 31 6 |—17| 6 35 54 6 46 36 —
Ekaterinburg LG 19-7 | 314 6 26 41 | {1 — 6 33 38 50 6 41 30 6 51 21 | 54:33N, 160°17E.
Tashkent G 559 | 295 6 927 34 f414] 6 31 12 6 35 33 |422| 6 47 0 6 44 30 |y?S.R. 6h, 39m. dls,
. ‘ | t Kamchatka.
Pulkovo . 2 1381 6 27 35 0 — 6 35 39 oi 6 44 0 6 57 b —
Calcutta v, | M. 0 266 — ! — — J 6 53 27 6 55 29 | ?8.R. 6h. 44m, 18s,
Konigsberg W, | 632 | 33¢ 6 928 12 9 — 6 87 12 Lp 7l 6 49 34 702 12 —
Baku G. 66'4 | 307 - - 6 37 342! 414, 6 53 0 756 24 —
Tiffis G. 677 | 311 6 28 45 — | 6 37 59 +23, 6 a1 0 o4 32 —
Lemberg B.O.| 691 |32 6 27 24 | —83 — — .. 1 6 55 48 — —
Czernowitz N, | Ma. 694 327 6 28 50 | + 2 — 6 38 12 | 4+15; 6 50 0 7 4 0 —
i Ma. | 694 | 337 — — 6 38 9 |12 — 74 0 —
Lskdalemuir G. 69-4 ! 348 6 28 38 | —10 — 6 37 33 | —41 6 48 0 8.R. 6h. 43m. 21s,
53'5N, 177E,
Breslau W 695 | 334 6 28 45 | — 4 - - . — 78 0 —
Bombay no| M. 08| 276 - — — 6 56 0 79 36 -
Bidston B M. 12| 347 — — — 6 49 18 6 56 12 —
Ottawa B s | 86 6 28 46 | —14 — 6 37 36 | —44| 6 54 0 — -
"Toronto M 715 39 6 19 42 !-5301 6 81 67 — 6 49 12 77 24 -—
‘West Bromwich M. 719 1 346 6 28 24 | —40 — G 38 6 | —20 - 72 0 ~
Budapest w. | 721|331 6 29 8 |42 [ 638 31 | 42| 6 57 W7 75 35 —_
Aachen w. | 12 134 6 29 0 | —6 - 6 38 39 -9 6 56 0 7 2 90 —
Vienna w. | 723 | 333 6 29 5 | —zu — | 6 38 42 | 410 6 56 0 T8 0 —
Guildford M. 729 | 345 6 36 36 —154 — | 6 36 24 |—185( 6 37 0 717 40 —
Batavia w. | 729 1932 6 29 33 | 423 I 63 1 14224 7 7 9 718 0 —
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1914. March 27,
Origin : 53'IN. 158'4E., determined by Pulkovo.
Time at Origin : P=0h. 55m. 46s. S=0h. 55m. 47s.

Station and
Component,

Machine,

Distance

from
Origin.
° Azimuth.

o

Remarks,

Osaka
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Taibach Q. 761 | 335 — — 11715 [ —2) 18 0 1 47 4 |7 S.R. 1h, 26m. 485,
Zagreb |w. | 76 |334 17 40 |1 — 117 27 | 410f 1 3 0 14 30 —
Paris G, 761 | 344 — . 110 Viro2 1215 1 80 o0 — —
Kodaikanal oM, 764 1 269 — — — 1 40 6 1 49 30 -
Triest LW, | 768 ! 335 — — 117 297|—220 | 1 28 51 1 46 20 —
N oncalieri i 8. 787 | 339 1 3 187[-279 1 13 07)--535 1 28 51 1 46 20 —
Helwan, Cairo ;1‘:. . M. 84'8 316 1 7 0 93 — — — —
o IM. | 848|316 110 0 | 487 — — — 1 58 30 -
Rio Tinto IM. | 882 | 348 — — = 18 0 151 0 -
San Fernando M. 894 348 — - — 1 50 30
M. 894 348 — — -— — 1 59 ¢
.
i ;
|
.
I
‘ \
“ !
0 @
1914. Maxch 28.
Origin : 23N. 95E., determined by Pulkovo.
Time at Origin : P=10h. 44m. 31s. S=-10h. 44m. 29s.
s g | 4 =
s ¢ .| g |
Station and 2 gEFl 2 ! : e
Component, ElE E,g | ,g » 0—C. PRy s. 0--C. L. M. ; Remarks,
= 1A 0‘ < |
o [ H. M. 8 B H. M. 8. H, M. 8 | B, H, M, B, H. M. 8. ‘
Calcutta B | M. 63 |29 | 10 s2 23 |—s2e — 10 46 6 | —75| 10 47 38 | 10 50 41 —
Kodaikanal Bl M. | o210 | 236 — — 10 53 48 | 435 10 57 42 | 11 8 24 —
Bombay B | M. | 211|263 | 10 50 12 | {r — — — 1 6 0 —
Zicka-wei (. | W. | 248 | 65 | 10 49 47 | —20 — 10 53 57 | 4-89 10 58 49 | S.R. 10h. 5dm. 47s.
px. | W | o2 |65 — — 10 54§ | -4+95 — 10 57 45 | S.R. 10L. 54m. 59s.
Manila w. | 259 ‘104 10 49 36 | —49 — 10 54 0 | —49( 10 59 8 | 11 0 12 —
Tashkent G. 282 | 316 | 10 50 82 | — 9| 10 51 8! 10 55 13 | —19] 10 59 0 | 11 3 16 | 22N. 91"1E.
Trkutsk G. 30-2 | 11 | 10 50 34 | —27 — 10 55 19 | —47] 10 39 0 [ 11 0 2 |254N. 109°0K.
Batavia W. | 314 [157 | 10 51 2 | —11 - — — i1 4 0 | 7SR 1ih. Im, 28s.
Osaka 0. 30 1 62 | 10 53 19 | 478 — 10 58 45 | 452] 11 3 86 | 11 6 58 -
Baku G. | 4% 306 | 10 52 24 | —15 - 111 46 4168 ] 11 7 02 11 15 41 -
Ekaterinburg G. | 420 1332 | 10 52 2 | —16 — 10 58 80 | —3:) 11 5 0 | 11 10 0 |272N. 95%4E,
Tiflis G. | 456 {307 { 10 58 3 | — 5 — 0 59 51 |—1] 11 8 0 [ 11 11 50 =
Ksara N | Ma. | 524 |296 | 10 53 55 | 4 2 — 12 |7 — 15 30 —
Mauritias Uw. | ML ] 568 | 228 — — 9 30 |+443 — 11 17 18 —
ie | M 56'3 | 223 — — 11 12 %36 |-+629 — 119 6 —
Helwan, Cairo e | M. | 567 | 202 | 10 55 0 | 59 — — - 1 27 24 —
N | M 567 292 | 10 &7 0 [+179 - — — o2 0 —
Pulkovo G. 576 | 827 | 10 54 27 0 — n 2 23 0| 11 11 30 [ 11 20 53 —
Czernowitz Ma. | 593 314 | 10 54 48 [+ 5 — W02 46 |42( 1112 07] 11 31 ¢ —
Lemberg B.O. 606 [8156 | 10 54 0 | —47 - N5 44 |+165] 11 14 4 — -
Konigsberg W. | 625 (821 | 10 55 10 | 411 - 1103 2 [+2| 11 11 42 | 11 21 12 —
Budapest W. | 639 |813 [ 10 85 25 | 417 — o4 1| +2 — 124 30
Breslan W, | 649 1317 | 10 55 92 | 4+ 7 — M o4 9 | 416) 1 21 o | 11 28 0 —
Vienna W. | 65% [314 | 10 55 30 | 410 — 104 3 |42 1120 0| 11 2 0
Graz W. | 664 |313 [ 10 55 31 | 4+ 6 - 104 24 | 413 11 21 6 | 11 25 42 —
Zagreb w. | 665 [312 | 10 55 33 |+ 8 — U o4 18 | 46| 11 21 48 | 11 29 48 —
Laibach G. 672 1312 | 10 55 407] 410 - 14 2 | 4+8| 11 2 8 | 11 28 2 —
Triest W. | 678 |312 | 10 35 44 | +10 — 10432 | +3| 11 2 12| 11 29 18 -
Innsbruek Ma. ! 691 '31% | 10 55 50 [+ 7 — 11 4 46 ' -+2) 11 2 3 | 11 25 30
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Heidelberg — 706 316 10 55 327! —2 — 1 5 21 ~+19 11 21 30 25 53 -
Aachen_ . W. Zl'7 i 318 - — 11 5 17 -+ 2 1 2 ¢ 11 26 ¢ —
Mo!.xcaherl S, 12'1 . 312 - — 11 5 8 —12 11 22 31 11 30 50 . !S.R. 1lh. 13m. 5s.
aris — 745 : 317 — — nm 5 5 4+ 8 11 23 0 1 32 0 -
Edinburgh F. | M. 75°5 1 325 — - — ©— 11 33 0 ? S.R. 11h. 16m. 36s.
Guildford E. | M. 756 | 320 10 56 30 | 4 6 - n 6 9 | -+7 — 11 28 30 -
Eskdalemuir G. 757 324 — — n 5 5 |—4 1 22 0 11 28 30 —
Haslemere E. | M. 757 | 320 — — — — 11 35 45 _
‘West Bromwich M. 760 | 321 — . 1 6 6 | —6 — 113 o0 ! —
hide €, | M. 26’2 320 — . — — . — 11 34 0 | P.lost changing pager.
Bidston E. | M, 76'3 | 323 — . — — 11 21 18 131 0 ? 8.R. 1th. 15m. 12s.
Granada C. 827 | 308 — — 7 437} 420 11 29 0 11 34 12 —
Rio Tinto E. | M. 84-6 | 309 - - - — 11 43 0 —
San Fernando N. | M. 84-8 | 308 - — 11 8 0 +14 — 11 41 30 —
Honolwlu . | M. 96-2 63 — — 11 10.30 | +43 11 33 6 11 42 36 -
Ottawa B. 11141 | 353 — — - 11 38 18 —
1914, March 30.
Origin : 19N. 96W,
e o .
Time at Origin : P=0h. 41m. 11s. S=0h. 4Im. 1ls.
| ¢ 18 .14
. & Sad E]
Station and Hn=1 £ B > \ > | .
Component. 8 ‘;é% E P. 0—C. PRy S. 0—C. 1. M. Remarls,
| = A% =
[ o H. M. 8. 8, H. M. s. H. M. & s. H. M. S, H. M. 8.
{ 1
Toronto . | M, 28-3 26 0 47 12 | —10 -— 0 81 0 =75 ‘ 0 55 18 L1 2t | Carribbean Sea.
Lick W. | 87 | 314 — — 0 52 427] 419, 0 56 52 1 3 17 -
Berkeley gx. — 1206 315 1 0 47 49 | 414 — 0 53 17 | 439] 0 57 12 059 50 —
e | — | 296 |315 ! o0 48 7 | 432 — 0 53 10 [4320 0 57 3 1 2 44 —
Ottawa {~. | B 31 | 28 0 0 47 50 | — 2] 0 48 49 0 53 25 | 8] o 57 21 103 18 -
yn |'B. 319 | 28 | 0 47 48 | — 4 — 0 53 24 | 417 0 &7 24 1 3 18 -
Harvard Univ. % N | B.O.| 815 | 3 . 0 47 51 |~ 2 — 0 53 18 |48 — 103 45 -
E. | B.O.| 315 37 1 0 47 45 — 8 0 53 23 | 413 0 59 11 10 36 -
Lima e M, 362 148, 0 44 33 |—242 — — . E— 0 57 58 -
‘Vietoria . | M. 36°8 329 ' 0 49 6 | 427 — 0 83 12 | 440 1 3 12 18 36 —
La Paz — 48 T 0 0 49 0 | —43 0 55 1 —82 1 0 58 1 2 18 : Felt in Lima.
Tonolulu M. 57-9 1283 | 0 51 48 +39 — 0 59 36 +27 1 6 5 1 15 24 4 -
Pilar M. 59+ | 148 l 0 51 0 | —18 — 0 38 18 —68 — 11 0 —
Azores M. 63-2 57 — — — - 1 27 24 —
Cork M. 736 40 ] ¢ 5 0 469 — — — 1 32 0 -
Edinburgh M. 759 35 T0 53 12 + 7 — - — 1 39 12 —
Eskdalemuir G. 760 36 ¢ 0 53 3 -3 0 56 20 1 3 2 ] 41t ) VA1) 1 20 30 gS,R. 1h. 8m, 20s.
113N, 90W,
Bidston E. | M. 65 38 l 0 53 30 +21 — 1 3 48 +54 — 1 27 54 -
Stonyhurst E | M. 767 37 0 52 54 —16 — 1 6 24 |4208 — 1 25 6 —_—
San Fernando % N | M. 7738 55 | ¢ 53 30 | 416 — 1 3 30 ;427 - 127 0 -
E. | M. 778 55 0 5 0 +46 — 1 3 30 | 427 - 1 20 0 -
West Bromwich | M, 774 38 0 53 10 — 4 — 1 3 16 +12 1 17 40 1 382 40 —
Rio Tinto £ | M. J 781 54 0 5 0 {—138 — — — 128 0 —
Shide fi | M. o784 40 0 58 25 |45 — 1 3 2 49 3 140 1 26 0 —
v | M 784 40 ¢ 53 30 | 410 — 1 3 38 17 — 1 29 0 -
Haslemere B M, 783 40 0 54 48 +87 1 56 0 [4+103 - 1 33 55 —
Guildford B | M, 78'6 39 0 53 23 [+1 1 2 42 36 1 18 15 1 27 27 —
Paris — 81-2 41 0 53 37 0 1 3 45 | — 3 119 0 1 28 29 -
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z i ié 4 @l | i |
- X ) & L S 53 P S S-P2gT P s s-rfl 43 P { 8 s-P
gt 1 | Piag [ i 4 LS [ N O A ALl sec sec sec. § ™ i?n‘ sec, sec. sec. A sec. \[ <ec. sec.
i . = <3 <4 | i
A g = EN =3 i
o i & §z 5% 1 15 28] 13351 553 9911 438 101! 855, 1565 ' 710
I = = Eg 3= 2 31t 55 24|52 560 | 1004 444 | 102 | 860 1575 | 715
3| 47| 83| 36]53| 5661016 | 450 103 | 865 | 1584 | 719
cspggmcenconenEsosonuny 4] 62| 110 48|54 | 573 {1029 | 456 104 | 870 | 1593 l 723
cmoTmoe e e e 5, 77! 1871 80055 579 | 1041 ; 462 | 105 | 874 |, 1602 | 728
RRIRERRERIRARBESEIDERC ST 61 92 164 72|56 | 58611054 ] 468 106 | 879 ] 1612 | 733
ot et e et e et et et 80 et 7L 106 | 190 | 84157 592 | 1066 ¢ 474 ] 107 | 884 | 1621 | 737
S| 120 217 | 9658 599 | 1079 | 480 108 | 888 | 1630 | 742
- 9| 136| 243 | 107]59| 605 | 1091 | 486 | 109 | K93 | 1639 | 746
ceoggaesesgeepy g oo og °  eoe 10| 150 269 119160 | 61211103 | 491 ( 110 | 897 | 1645 | 751
SR RSNSSANASAT (R IS82 1 155 |15 2% 10, 164 | 294, 130 |61 619, 1116 | 497 | 111 | 902 | 1657 | 755
SESSRISSAARSRSS IR jasstias T8RS 12 | 179 319 . 140 |62 | 625 1128 | 503 | 112 | 907 | 1666 | 759
e il L L I - e 13| 193 | 344 | 151163 632 1141 ! 509 | 113 | 911 | 1674 | 763
14 206 | 368 | 162764 638 | 1153 | 515 114 | 916 | 1682 | 766
TONEKESNBICUCCR  ISCKLRBNEE L L .8 ..., 15| 219] 892 | 173 |65 | 645 | 1165 | 520 | 115 | 920 | 1690 | 770
PROTRTI T T T TSR g 16| 232 | 415 | 183166 | 651 | 1177 | 526 116 | 925 | 1698 | 773
PO PO — 17| 245 | 438 193] 67 658 | 1190 ] 532 117 | 929 | 1706 | 777
"EXTBATETESRRE RIRI{OCYR ° as 18 ¢ 2571 460 | 203 ] 681 664 | 1202 | 538 118 934 | 1714 | 780
e <t 0 - — i 19| 269 | 482 213]69; 671 1214 543 | 119 | 938 | 1722 | 784
Temwowaeweae | | eeogn || S Em; 201 281 503 | 222 870 | 677 (1226 | 549 | 120 | 942 | 1729 | 787
P e e et - 21| 203 | 524 | 251 |71 | €83 | 1288 | 535 ) 121 947 |1737| 790
221 305 | 5451 240 f 72 | 690 | 1250 | 560 | 122 | 952 | 1744 | 792
- e me T oD oon SR 231 317 | 565 | 248 |73 | 696 | 1262 | 566 | 123 | 957 | 1752 | 795
@ - = e 8= 24 1 328 | 584 | 256 |74] 7021|1274 | 572 124 | 961 | 1759 | 798
SIS TR IR[Q ] |S= m=amy 1]} 25 338 603 1 265 ] 75 709 | 1286 5771 125 | 966 ) 1766 800
- o oo et 26 | 348 | 622 | 27476 | 7151297 582 126 | 970 | 1773 | 803
271 358 | 641 | 283177 | 72111309 | 588 127 974 | 1780 | 806
— 28 | 368 | 659 201178 | 7271320, 593§ 128 | 978 1787 | 809
:’_T"jjf“ﬁj’ ﬁ"%‘%iﬁ ;%f%"’f%f Pitiiiig 291 8781 677 | 299179 | 7331832 5991 129 | 983 | 1794 | 811
T T ! 30| 3881 694 | 306 |80 | 73911343 | 604 ) 130 | 988 ] 1801 | 813
At E e nol Sooonn: o 31| 398 | 711| 313 )81 | 745|1355 | 610 131 | 992 | 1807 | 815
FIERIRTAASE ATSRFTR TEITTER R34 32 | 4071 728 | 3210182 7501366 | 616 ] 132 | 996 | 1814 | 818
DRRRIAILL I BIIRRBL [BRIELRE [ ||| ™o 33 ] 416 744 328 183 756 | 1377 621 133 | 1001 | 1821 | 820
- 34| 425 760 | 335 ]84 | 762 | 1388 | 626 134 | 1005 1827 | 822
cEesessee 9e9s9se o9osees - 351 433 | 775 | 34285 | 768 | 1399 | 631 ] 135 1009 | 1833 | 824
— — 36| 442 | 790, 348186 | 7731410 | 637 136 | 1014 | 1840 | 826
BRI RIS U ANRER NS RLS LR FRSONSES, 371 450 | 804 | 354 | 87| 779 | 1421 ; 642 | 137 | 1018 | 1846 | 828
) =3 ERAETAR 38 | 458 | 818 | 360 183 | 785 | 1432 | 647 | 1381023 | 1852 | 829
o A E e B D oy S 39| 466 | 8327 366 |89 | 790 | 1443 | 653 | 139 | 1027 | 1858 | 831
BN E e aRe0 R aRIRREREEENg fgaggamg 40 | 475 847 372 1901 796 | 1454 | 658§ 140 | 1031 | 1864 | 833
PEESSERE SRASAERRS 41| 4831 861 | 378|091 801 | 1464 | 663 | 141 | 1035 | 1869 | 834
- 3 42 | 491 875 384 |92 | 807 | 1475 ecg 13; 1033 1875 8§6
R 1S b S e g e s 43| 498 | 888 | 390 ] 93| s12 1485 673] 1 1043 | 1881 | 838
dellilddadladdldicsiaddialasdaala 44| 506 | 902 | 396 | 94| 818 |1496 | 678 ] 144 | 1047 | 1886 | 839
TR S d e S AA Ea 45| 513 | 915 | 402 | 95| 823 | 1506, 683 | 145 | 1051 | 1892 | 841
- E — - 46 | 520 | 928 | 408 196 | 829 | 1516 | 6871 146 | 1055 | 1897 | 842
47 1 527 ] 941 | 414 §97 834 | 1526 | 692 | 147 { 1059 | 1902 | 843
w8 48| 534 | 954 | 420} 98| 840 | 1536 | 696 | 148 | 1063 | 1907 | 844
T ws5 & a = 49 0 540, 966 | 426 99 | 845 | 1546 | 701§ 149 } 1067 | 1912 | 845
554 % sw BEE. S ¢ TEe .8 3 50 | 547 | 919 | 432 |100] 851 | 1556 | 705 | 150 | 1071 | 1017 | 846
g S5E22,.8 3585 _deEy § & ESEZabisE i |
TEIIIREZ.aiiotsitolar 2n SRfEili
S SHESSESREELASSSHEEEE 88 RA98488ES PRANTED BY

J. HOWARD BURGESS . PYLE STREET
NEWPORT, ISLE OF WIGHT



Wrifish RAssociation for the Ndvancentent
of Hctence.~Feismological Gommitice.

Special inquiries to
Prof. 1. H. TURNLR,
Tniversity Observatory,
OXTORD.

Observations and formal business to
J. M. BURGESS,
Earthquake Observatory,
SHIDE, Isle of Wight.

Monthly Bulletin for April, 1914.

For the large Earthquakes an attempt is here made to compare the
readings with theoretical values, as explained in the Nineteenth Report
of the Committee to the British Association. The position of the
epicentre is adopted from the Pulkovo determination, unless otherwise
stated ; and the tables of times for P and S are those given by
Galitzin in his ¢ Vorlesungen iiber Seismometrie,” p. 137, or by
G. W. Walker on p. 54 of his ‘“Modern Seismology.” It is shown in
the above Report that these tables are sensibly erroneous: but the
precise values of the corrections are under discussion and it seems
better to await the definitive corrections than to introduce provisional
tables. The tables are reproduced in an expanded form on page 6
of this Bulletin. The time of the earthquake at the cpicentre is
deduced from the Pulkovo records; and applying the tabular times
for the distances in the third column (caleulated and also measured from
a large globe specially made for the purpose), the errors O — C of the
observed times are found.

Observers are requested to send a copy of their Registers to Shide
cack month, in order that this collated information may be published as
early as possible.

In the Earthquake Chart the stations are arranged in. the order
of longitude, starting from the Azores and travelling eastward. For
the large earthquakes they are arranged in the order of distance from
epicentre, as shown in the 3rd column. The azimuth in the 4th column
is also read from the globe; and is the azimuth at the epicentre
measured from N. towards E., in which the observing station lies.

The letters in the 2nd column stand for: A. = Alfani; Aga. = Aga-
mennong; B. = Bosch; Bif. = Bifilar; B.0. = DBosch-Omori;
C. = Cartuja; Ca. = Cancani; C.0. = Cartuja-Omori; G. = Galitzin;
L. = Luckmann; M. = Milne; Ma. = Mainka; M.S. = Milne-
Shaw; 0.A. = Omori-Alfani; 8. = Stiattesi; V. = Vincentini;
W. = Wiechert.

Guildford and West Bromwich use a modification of the Milne.
Hamburg uses machines by Wiechert and von Rebeur-Paschwitz-
Hecker. Heidelberg’s machine is an astatic pendulum made at the
Observatory. Riverview has two Wiecherts and one Mainka.

April 11,

1914,

Origin : 168. 168L., determined by Pulkovo.

S=16h. 28m. 29s.

16h. 28m. 10s.

P=

Time at Origin :
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PBreslau W, 1379 1 333 1 16 52 45 |}+453 —_— - — — -
Dyce, Aberdleen . | Ma. | 1381 1352 | 16 35 0 |{227 | 16 5L o - 11738 0| 17 se 0 -
Helwan, Cairo VE. | M. 13871 %97 16 51 42 {4389 — — 18 26 g —
N, ML 1381 97 6 52 0 +407 — —_ 18 21 ' —
Budapest w. ‘ 1894 (328 | 16 51 17 (+358 | 16 53 47 — ol e s | 174 oo ! —
Edinburgh k.| M, 1395 | 352 16 53 0 |446] ~— ~ — 18 2 6 ] —
Eskdalemuir | G ‘ 1401 [ 352 | 16 49 36 |-}255 — - . - — | —
Vienna W. | 1402 | 330 | 16 49 357|4253 | 16 52 24 — w1732 o | 17 45 0 SR 17h 9m. 54,
Graz W. | 1415 | 330 | 16 49 5674260 = - W L1727 0 | 17 42 92 TRR. I7h. lom. 7,
Stonyhurst 5| M |l (351 | 16 49 12 |45 - Vo9 0 |4559 - 17 49 36 | -
Bidston B M. D 1420 |85 | 17 9 21 |11435 — 17 19 0 |41156 — 17 47 12 -
Zagreb | 1as om0 b0 |as0) 18 3 1 — o}V o | 17 54 0 —
Aaghen W lazs 88l )16 52 157|4405 | 16 53 46 | 17 10 1 |46i5| 17 25 80 | 17 36 O | -
Laibach 1[G | 1427 1338 | 16 52 52 |4440 = 178 47042061 17 24 o | 17 52 5 -
Heidelberg {1427 | 338 | 16 49 167 |4204 - 173 28 4220 17 24 12 | 17 48 o | _
Innsbruck jMéL | 1432 | 333 16 52 23 |--409 — = m 17 26 0 17 45 0 i —
Triest ;E. W. | 1433 | 329 16 51 24 14350 —_ 17 9 4574594 »7— }7 33 g ]\ —
Nl W, 1433 | 329 16 50 24 4290 — -~ 17 27 48 7 —
Limerick Vxol o= aaps | 357 | 16 33 18 | Laed —_ — - B 0 0
Pe | — | 1433 1357 | 16 53 42 |+488 — - — 17 53 30 —
Guildford Bo{M. | 1435 | 348 | 16 53 18 ({463 - 8 45 |+583| 17 40 o | 18 5
hide Mo MEE 348 | d6 a2 0 e - AR — 8 2 %0 -
Florence Nof— 1459 [ 330 | 16 50 5 |4260 - 17 1 80 |+e8s| 17 29 o
Pompeii ~ | 0A | 1463 322 | 16 50 8 |-iaee -z 17 5 6 |+209 - = -
Moncalieri S, | 1466 | 33¢ | 16 49 42 |1235 — 17 4 52 4283|117 95 43 | 17 48 42 |
Malta B M. 1491 | 815 | 16 51 57 |--360 —- —~ = 17 4 57 | -
Barcelona Ma, | 1515 | 336 | 16 49 51 - 7 o7 ot |1 o84 3 | 17 59 ! -
Granada mC | 1575 | 342 | 16 50 7 —- 17482 | |17 3% o | 17 32 48 -~
San Fernando  yw. | M. 1589 (347 | 16 51 0 - - = 18 15 0 -
PRI M. 1589 (347 | 16 53 0 | . - - - 18 14 0
| !
I
! |
!
‘ |
| | |
, ‘
| |
' |
i
1914. April 20.
.o . - . ' . :
Origin : 7'6N. 79'1W., determined by Pulkovo.
. s —~12 =1 ¢ ] .
Time at Origin: P=13h. 29m. 50s. S=13h. 29m. 50s
i i . |
e =
& Sze ! % y emarks.
Station and b § ER B b 0—C TR 8. 0~ L. | AL R
Component. g {AEE S |
i = j': OO : : M. S s H. M. 8. H. H. M, S 1 H. M, 8
\
|
. | o _
! 50 | oagn ~ 13 47 26 -
Port-au-Prince (x.x. | B.0.} 130 gg 1% gg gg | 13‘7 - 13 i _ — -
txaw. | B.O.| 130 1333 a7 ; 39 26 | 35 13 42 88 | 13 45 28 -
d . 371 13 36 0 | 13 -
La Paz L I - I+ O 39 81 | —50| 13 42 38 | 13 44 36
Bl s 1w | — 15 G %0 | I i 4w - -
St. Louis v | W, | 326 13s4 | 13 37 0 | 418 — AR IS B - _
T I AT R O IR B O - S e I O - -
Harvard Univ. tNo L BOL 356 10 13 37 7 | —1 - 13 43 10 @ 161 13 46 132 — —
rw | B0 B0 Tk |0 N oa L - | 13 50 B¢ | 13 57 12 -
o s UAL 86 38 & it — o N [ - _
o e BS| 30 |8 | 13 8 38 [ 11] 13 39 15 0 13 43 ad [T 13 49 42 = $.R. 13h. 46m. 82
Ot ! . - 13 43 41 4241 13 49
. 0 13 . i
R IR V- B I L T O B = 13053 80 | 14 9 54 -
“ictori M. 552 2 o ] - Y 3 _ 25 0 | Times approximate.
Ascemsion w3 | oeed 108 4 13 20 0 |- — 1849 0 |32 - IR PProY
San Fernando v I3 7es | s | 13 42 0 44l - e B - 4 8 ot -
Limerick INC|- ] T2l 3 | 13 41 18 | — 3 i 50 54 113 — 7 34 —
fv. | — L7l | 37 | 13 41 18 [ -3 - 13050 o4 Tl e v o0 1212 -
Granada 4 739 1 53 | 13 41 47 | 416 — (3 osL 25+ 11 15 30 -
! e 75+ | 417 — D13 052 24 | 461 - .
Bidston £ 1(\}{ 756 2‘2 g ﬁ Sg ‘tm 13 51 19 | 495 — 14 12 39 | ON. 7LOW.
sskdalemuir . 7577 P - ¢ o _ 4+ 22 18 -
i‘ggg‘g‘gh LN N R R = 3 051 48 | 491 14 10 12 T -
Stonyhurst .o AL 760 486 | 13 41 48 |+ 3 - %3 510 t'ﬂ 14 73 . 14 4 0 -
St. Helena mU M| 764 (00 | 13 41 12 | 85 — 30 |— 7] 14 10 o | 1412 0 —
Stide ML T6d B0\ I8 ] - B3 s | a1 O VAN T I -
g ecn 1 Ma. 765 - - a % e 50 | 12 24 —
b M| 769 1 39 1 13 42 42 | +82 = B I S YR AT -
utldion e 30 ¢ 21 - 13 51 54 | 4151 14
Honolulu B | M. 770 1 291 13 41 : 13 82 15 | 2141 14 2 56 | it —
Barcelona O S | 13 52 42 |416] 14 5 0 | 14 13 0 | SR 18h. 58m. Lbs.
Aachen B W BLT s 8 B e s | Tie | 1 2o | 1 20 49 —
Monalieri | 8 Sy 48 | 13 43 20 — _ 1B 52 54 11| 14 6 0 0 14 19 54 —
% Heidelberg - 826 4 1 i
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E g = . 1 15 28 13051 | 553 | 991 438 | 101 | 855 | 1565 | 710
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g 2 o z 3 47 83 36153 566 | 1016 | 450 | 103 | 865 | 1584 | 719
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of Dciertce.—Feismological Gommrittee.

Observations and formal business to Special inquiries to
J. H. BURGESS, Prof. H. H. TURNER,
Earthquake Observatory, TUniversity Observatory,
SHIDE, Isle of Wight. OXFORD.

Monthly Bulletin for May, 1914,

For the large Earthquakes an attempt is here made to compare the
readings with theoretical values, as explained in the Nineteenth Report
of the Committee to the British Association. The position of the
epicentre is adopted from the Pulkovo determination, unless otherwise
‘stated ; and the tables of times for P and S are those given by
Galitzin in his ‘“Vorlesungen iiber Seismometrie,” p. 137, or by
G. W. Walker on p. 54 of his ‘“Modern Seismology.” "It is shown in
the above Report that these tables are sensibly erroneous: but the
precise values of the corrections are under discussion and it seems
better to await the definitive corrections than to introduce provisional
tables. The tables are reproduced in an expanded form on page 18
of this Bulletin. The time of the earthquake at the epicentre is
deduced from the Pulkovo records; and applying the tabular times
for the distances in the third column (calculated and also measured from
a large globe specially made for the purpose), the errors O — C of the
observed times are found.

Observers are requested to send a copy of their Registers to Shide
each month, in order that this collated information may be published as
early as possible.

In the Earthquake Chart the stations are arranged in the order
of longitude, starting from the Azores and travelling eastward. For
the large earthquakes they are arranged in the order of distance from
epicentre, as shown in the 3rd column. The azimuth in the 4th column
is also read from the globe; and is the azimuth at the epicentre
measured from N. towards E., in which the observing station lies.

The letters in the 2nd column stand for: A. = Alfani; Aga. = Aga-
mennone; B. = Bosch; Bif. = Bifilar; B.0. = Bosch-Omori;
C. = Cartuja; Ca. = Cancani; C.0. = Cartuja-Omori; G. = Galitzin;
L. = Luckmann; M. = Milne; Ma. = Mainka; M.S. = Milne-
Shaw; O0.A. = Omori-Alfani; S. = Stiattesi; V. = Vincentini;
W. = Wiechert.

Guildford and West Bromwich use a modification of the Milne.
Hamburg uses machines by Wiechert and von Rebeur-Paschwitz-
Hecker. Heidelberg’s machine is an astatic pendulum made at the
Observatory. Riverview has two Wiecherts and one Mainka.
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Ekaterinbur, G, 354 42 18 9 56 -+40 — 18 14 0 —61 13 19 0 — i
Iutek G |67 | 45 = " - <= T w0 s o1
La Paz — | 948 | 253 - . 18 22 307 — . ) . |
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1914. May 18-19.
Origin : 18, 154E., determined by Pulkovo.
Time at Origin : P=23h. 42m. 2s. S=23h. 42m. Os.
g g .| 42
Station and H |dg8 1 %
Cormponent, .g gé-? E P, 0—0. PRy s. 0—C L. ! M. Remarks.
5 |A,C1 < |
a H. M. 8. 8. . M, 8. H, M. 8, s, H, M. s. ! H. M, 8 |
Sydney e | M. 32:9 | 184 23 53 42 14-285 — —_ 23 58 0 | 23 59 30
Manila W, 363 | 297 23 50 41 ~+75 - — 0 2 11 — —
Adelaide E. | M. 368 | 201 23 51 © 4-90 — —_ —_ 0 1 6
Osaka 0. 398 | 336 23 50 9 414 — — — 0 1 2 -
Zi-ka-wei W, 44-6 | 319 23 51 20 +48 — 28 57 14 4 2 — 0 9 16 -
Perth E | M. 476 | 225 — 23 55 0°? —_ — i —_ —
Batavia W. 47-8 | 260 23 51 0 + & — — _ [ I A ) -
Honolulu E. | M, 519 61 23 53 0 -39 — 23 59 54 +71 0 8 48 0 14 12 —
Trkutsk G. 676 | 330 23 53 27 +22 — 0 2 39 442 019 ¢ I ¢ 19 20 58, 153-1E.
Victoria . | M. 859 41 — — — 0 36 30 — —
Ekaterinburg G. 92-7 | 827 23 55 35 4+ 2 23 59 81 0 6 38 — 4 0 25 0 0 40 16 0488, 1501E.
Baku Q. 1014 | 811 23 59 87|+169 — 0 7 48 —23 0 3 o 0 38 30 —
Tifis G. | 1049 | 313 — w0 022l 0 729 |3y 08 o o039 7 -
Pulkovo G. 107-1 { 334 23 56 46 1] 0 1 12 0 9 2 0 03 o0 o 33 33 S.R. Ob. 16m. 54s.
Konigsberg w. | 1142 | 333 - |01 52 - L o2 oar ) o0 o318 -
Czernowitz Ma. | 1151 | 325 — — - w038 0 Z .
Temberg B.0.| 1157 |32 | 28 57 54 | 428 = - | 039 12| ~ =
Toronto B, | M, 116:0 40 — — — 0 41 6 [ — —
Ottawa x| B | 118 | 37 - - — w0 42 12 | - -
Helwan E. | M. 1185 | 304 — —_ 0 9 07| —98 — — —
N. | M. 1185 | 304 — — 0 22 0 (4682 — — —
Vienna W, 120-3 | 329 0 1 10 |4-204 — 0 13 54 |+182 0 41 0 0 59 0 —
Grag W. 121-5 | 328 — 0 3 447 0 14 0 0 33 o0 0 44 0 —_
Edinburgh E. | M, 12241 | 345 — — 0 33 24 — 113 12 —
Eskdalemuir G, 122:6 | 845 — 0 3 117 — 0 42 0 — | —
Taibach G, | 1226 | 328 - 0 4 07 — 040 0 | 0 41 50 -
Triest w. | 1233 | 328 - - - 0 44 36 ) 1 0 30 ~
Aachen w. 128-3 | 336 0 1 0 4180 — — 0 33 0 0 59 0
Heidelberg o~ 1284 | 834 O 2 3774276 — 0 16 0 0 42 0 1 2 ¢ -
Pola W, 123'8 ! 327 0 3 42 )4.340 —_ — . 0 42 0. 1 2 90 —




Stonyhurst E. | M. 1238 | 344 0 2 48 (4286 — — - 1 0 0 —
Bidston E | M. 124'3 | 344 0 6 48 |+523 —_ — — 0 56 48 -
West Bromwich . | M. | 1247 | 343 - - — - 1 9 0 -
Moncalieri S. 1269 | 331 0 3 43 {4327 — 0 15 16 0 34 44 1 3 1 —
Port au Prince B.O, | 1331 65 — — — 0 29 30? — —
La Paz - 1348 | 115 0 1 47 4177 0 5 317 - — — —
Granada G, 138:3 | 333 0 0 0 | 454 — 0 13 12 | +18 0 40 0 1 3 18 —
San Fernando k| M. 140-0 | 335 — - — 0 5¢ 07 1 18 0 —
1914. May 21.
Origin : 32N. 69'5E., determined by Shide.
Time at Origin : P=8h. 26m. bs. S=8h. 26m. bs.
§ 188 % l
Station and . . ! ales
Component, ’.5; 3 5‘5" é P. 0-¢. PRy 8. 0—C L. M. ; Remarks.
= RUe) 2 |
° o, M, s. s. H_ M, 8. H. M. 8. 8, H, M, 8 HoMo s !
Bombay B. | M, 1356 | 167 — v — 8 32 54 | -+53 — 8 38 36 -
Baku G, 17-8 | 303 8 80 13 | —7 — 8 83 17 | —2 8 36 07 8 41 26 —
Caleutta x| M. 19°2 | 115 8 33 2 [4146 — — 8 36 35 8 37 6 —
iflis G 21-9 | 308 8 31 0 j—9 — 8 34 58 —10 8 38 0 8 44 58 —
Kodaikanal E. | M. 230 | 159 — - 8 3, 24 | —~ 6 8 88 42 8 39 12 —
Ekaterinburg G. 25°6 | 349 8 31 49 0 — 8 36 19 0 8 39 30 8 41 52 — oy
Colombo E | M. 26'8 | 157 8 85 24 4203 — 8 89 30 |4-168 — 8 44 2 - >
Ksara N. | Ma. 28-2 | 283 8 8 10 | — 5 — 8 37 0 | — — 8 41 50 —
Irkutsk G, 323 41 8 33 34 | 439 — § 40 59 (4161 8 45 ¢ — —
Helwan E. | M. 327 | 277 8 36 24 4206 — — — — —
N, | M. 32:7 | 277 8 87 386 4278 — 8§ 44 18 14354 — 8 47 18 —
Cgernowitz Ma. 365 | 810 8 33 36 |+ & - 8 41 48 |+146 8 50 0 8 55 30 -
Pulkovo G. 879 1 329 8 38 1974277 - 8 42 1174149 8 45 0 8 49 49 —
Konigsberg w. 4141 | 319 — — 8 40 8 | ~19| 8 47 6 8 54 6 —
Breslan w. 426 | 813 8 34 20 |+ 9 — — 8 46 0 8 57 0 —
Vienna w. 42+7 | 308 8 384 48 | 27 — 8 41 30 | 441 8 45 0 8 50 0 —
Zagreb w. 432 | 305 8 35 18 | 453 — 8 43 6 (4130 8 5 0 9 0 0 —
Graz w. 433 | 307 8§ 36 14 4109 — 8 44 0 |4-183 8 54 24 —
Zi-ka~wei w. 43'8 77 — — 8 44 29 (4145 8 51 32 8 55 3 —
Laibach G. 44-0 | 305 8 40 457 8 44 18741901 8 50 30 8 55 43 -
Triest w. 44-5 | 304 8 34 45 | 411 — — 8 51 30 9 15 07 —_
Heidelberg -~ 480 | 310 8 40 26 4327 — — 8 55 0 9 0 16 —
Monecalieri S, 489 | 304 8 38 5 | +1 — 8 41 43 | 27 8 48 1 8 56 0 —
Aschen w. 494 | 812 — 8 40 07 — — 8 57 0 —
Batavia W. 52°2 | 130 — . — 8 51 0 ;489 — — —
Kew M. 533 | 313 — - - — 9 0 54 —
Dyce, Aberdecn Ma. 539 | 820 —_ — — 8 38 0 - —
Shide E | M. 54:1 | 812 ~— - — — 9 6 0 —
M. 54-1 | 312 - — — - - g 1 30 —
‘West Bromwich M. 54:2 1 815 — -~ - — 9 1 0 -




Stonyhurst B | M. 544 | 316 — - 8 47 0 4221 — 9 2 36 -—
Edinburgh 5 | M. 545 | 319 — - 8 53 12 |+3592 — g9 4 0 —
Eskdalemuir G. 546 | 318 - — - 8 52 0 - —
Bidston B | M. 54-8 | 316 — — —_ 8 50 0 — —
San Fernando E. | M, 611 | 297 — — — — 9 8 ¢ ——
No| M. | 811 | 297 — - - - 9 5 30 —
1914. May 24.
Origin : 10°58. 10E., determined by Shide.
Time at Origin : P=15h. 56m. 13s. S=15h. 56m. 14s.
i ls.sl 8
Station and .- g
Component. ! 'E $ER ! é P 0-C. PRy 8 0—¢ L M Remarks.
: EZH5 1 B
! = S e R. M, 8 8. H. M. 8, H. M. 8 8 H. M, 8, H., M. 8,
Cape Town E. | M. 247 163 16 5 0 [+192 — 16 7 54 |4103 — 16 8 42 —
Helwan {E. | M. 453 26 — — 18 11 42 | 4+ 9 - 16 22 36 —
Pro| M. 45:3 | 26 — .. | 16 10 487 — —_ 16 25 0 —
Cranada 3. 494 | 346 16 5 28 +12 — 16 12 36 | +11 16 24 0 16 26 6 —
San Fernando E. | M. 49-4 | 343 — — — — 16 29 30 —_
N | M. 494 | 343 — — 18 11 07 —85 — 16 27 30 —
Beirut E | M. 506 28 — — — — 16 20 0 —
Ksara Ma. 50°7 28 — — — - 16 27 29 —
Barcelona Ma. 523 | 353 — — 16 12 36?7 —26| 16 23 38 16 20 50 —
Florence tAL 54'3 — — — . — 16 28 18 —
Moncalieri f 8. 555 | 358 16 6 5 +10 —— 16 13 49 | 4 8 16 19 50 16 33 23
Triest Ww. 56-2 3 16 6 0 0 — 16 13 50 0| 16 30 30 16 3¢ —_
Zagreb w. 565 5 6 6 3 + 1 - 16 13 56 [+ 2| 16 28 36 16 33 48 —
Laibach G 56°7 4 16 6 4 |+ 1 — 6 14 3 | 7 16 27 © 16 34 8 —_
Grag W. 578 4 6 6 12 | 41 — 16 14 11 + 1 6 28 0 16 33 12 —
Budapest w. 586 7 16 6 14 | — 2 —_ 16 14 18 | — 1 — 16 83 19 -
Vienna W, 590 16 6 20 |+ 2 — 16 14 25 0| 16 26 0 16 32 30 —
Heidelberg — 599 | 859 16 6 2¢ 0 — 16 14 49 | 413 16 30 o0 6 3 0O —
Czernowitz k. | Ma. 604 12 16 6 31 + 3 — 16 14 4 | 4+ 2| 16 25 0 16 39 ¢ —
Tiflis a. 61-2 29 16 5 31 —62 — 16 13 47 —65} 16 24 30 16 33 30 —
Aachen W. 614 | 357 — — 16 14 47 - 8 — 16 31 —
Breslau w. 619 5 16 6 38 [+ 1 — —— 16 38 0 16 35 28 —
Shide {E. | M. 620 ) 352 — — — —_ 16 36 -
N M. 62°0 | 352 — . — 16 15 456 | 4438 — 16 39 0 —
Kew . | M. 626 | 353 — —_ — 16 3¢ 0 —
Baku G. 62-8 33 16 6 3 | — 8 — 16 14 56 | —16| 16 26 0O 16 32 15 —
Bidston B | M. 64:9 | 551 16 3 18 219 — 16 13 6 |—152 — 16 38 0 -
Stonyhurst B | M. 652 | 352 — — — — 16 3¢ 0 —
Konigsberg w. 65-9 7 16 6 58 — & — 16 15 52 |+ 2| 16 30 36 16 39 18
Yskdalemuir G. 667 | 352 16 7 14 + 5 - 16 16 9 I 49 — — 128. 3W.




Edinburgh M. 67:3 | 352 — — — —

Colombo ¥ | 7| — e T — o —Z 1 % o —
ovo G. 72 | 1L 16 7 48 |~ 11 16 10 20 | 16 17 4 [-"2| 16 32 0 | 16 41 17 | S.R. 16h. 22m, 24

La Paz = | 758 255 | 16 8 35 | 428 - 16 10 442 |1115 | 16 89 o | 16 49 ap | v 1602 2.

Eksterinburg aG. 791 | 2 | 16 8 22 | ~5 _ 16 18 14 [—13| 16 37 0 | 16 45 11 -

Trkutsk G. | 1009 | 38 | 16 14 8 |4220 - 16 21 34?| 4| 16 48 0 | 16 51 26 -

1914. May 26.
Origin : 0'3S. 138-8E., determined by Pulkovo.
Time at Origln : P=14h. 23m. 18s. S = 14:h. 23m. 198., but this seems to require correction by about —46s.

ArmE
Station and E 1288 2
Component. g 2 £ g P 0—C PR, 8. 0--C, L M Remarks.
<t a8 < s
b o
o H. M. 8. 8, H, M, 8 H., M. B 8. H, M B. H M, B.
Manila W. 232 | 311 14 27 46 | 51 - 14082 0 | —48| 14 87 0 | 14 47 2l —
Batavia W. 325 | 259 | 14 29 0 | —69 — 4034 0 |9 — — —
Adelaide B | M. 345 | 180 | 14 31 6 | 439 — “ 35 0 | —66 — 4 45 0 -
Osaka 0. 359 | 855 | 14 29 56 | —37 — 14 35 49 | —28| 14 38 53 | 14 50 41 —
Sydney E. | M. 355 | 162 | 14 99 18 | —77 — 14 39 30 [4+189| 14 40 12 — —
Zi-ka-wei yE. | W, 356 | 334 | 14 29 48 | —48 | 14 31 44 | 14 35 928 | —35 - 14 43 59 | S.R.1dh. 27m, s,
[ENRA 356 |33 | 14 29 46 | --50 | 14 81 54 | 14 35 28 | —55 — 14 41 52 | S.R. 14h. 37m. 46s,
Perth E. | M. 384 | 212 | 14 30 18 | —41 — — — — —
Caleutta E. | M. 541 | 298 | 14 31 28 | —84 — — .| 14 36 33 | 14 47 14 —~
Colombo £ | M, 593 | 278 | 14 32 12 | —73 — 14 3¢ 54 [—400 — 4 56 0 —
Trlcutsk G, 60-0 | 336 | 14 32 55 | —35 — 14 41 13 | —29| 14 49 0 | 14 52 49 | 1'1S. 143E.
Kodaikanal R | M. 618 | 282 | 14 29 6 |—276 — — .| 14 38 0 | 14 59 36 -
Honolulu £ | M. 652 | 66 | 14 34 86 | 4-32 — 14 43 48 | +62| 14 52 12 | 15 12 13 —
Bombay E. | M 67'5 | 201 4 33 18 | —61 —_ — — 15 8 6 —
Elkaterinberg G 839 | 327 | 14 35 18 | —41 — 14 45 54 | —32| 14 55 0 | 15 14 44 | 1S, 141E.
Baku G 894 | 310 | 14 35 32 | —58 — — — — —
Tiflis G, 932 | 312 | 14 86 o | -5l - — 15 38 0] 15 20 15 -
Vietoria E. | M. 954 | 41 | 14 43 24 [4-381 — — . 14 49 12 — —
Berkeley E. | B.O.| 9772 | 52 | 14 40 33 |4205 — — w | 1518 8 ] 15 22 6 —
Pulkovo G. 99-5 | 331 | 14 37 26 0| 14 40 34 | 14 49 10 0 15 7 15 9 55 —
Ksara Ma. | 1009 | 304 | 14 37 26 | — 6 — 14 48 19 | 64| 14 52 19 | 15 15 35 —
Beirut B | M. | 1012 1305 | 14 40 0 (4146 — — — 15 28 30 —
Czernowitz Ma. | 1052 | 321 | 14 40 19 |+146 - 14 51 13 [ +68| 15 8 30 | 15 15 30 | SR, 14h. 56m. 54s.
Helwan o | M. | 1053 | 301 | 14 88 18 | 425 — 14 51 0 | +56 — 15 35 48 —
| M 1053 | 301 — 14 40 427 — — — —
Konigsberg W 1062 | 328 | 14 86 57 | —61) 14 40 52 | 14 48 33 [—100 — 15 20 54 —
Breslau W 1095 1326 | 14 36 42 | —91| 14 41 307 — - 15 18 0 -
Budapest w. 1098 1321 | 14 40 42 (4148 14 41 39 | 14 50 49 |- 4| 15 2 0 | 15 30 44 —
Vienna w. 111 (323 | 14 86 80 [~110{ ° — 449 37|—114| 15 14 0 | 15 2¢ O —
Grag W 1112 1322 ' 14 40 55 |4+154 — 14 51 33 l4s5) 15 15 0o ! 15 24 47 —

0t




Zagreb Ww. 112'6 14 4% 39 49 15 ] 15 23 42 —_
Latbach G, 118-2 — 48 15 4 26 —
Triest Ww. 1138'9 14 45 18 4 15 30 15 19 0 | 8.R. 14h. 58m, 425,
Pola w. | 142 — 0 15 0| 15 4 0 —
Cape Town M. 1145 14 43 30! 30 15 18 36 —
Innsbruck Ma, | 1143 - 45 15 0 15 21 30 —
Heidelberg —_ 1152 — 36 15 5 15 26 5 —
Padova V. 115-2 — 43 15 34 15 33 46 —
Dyce, Aberdeen Ma. | 1152 — 30 15 0 15 26 0 | Machine disturbed.
Pompeii e, | 0.A,1 1155 — 15 81 ¢ —
! 0.A.] 115 — - 15 30 0 —
Aachen W, 1156 14 42 35 52 43 15 0 15 33 12 | 8.R. 14h. 57m. 12s,
Florence A 1163 — 53 14 14 0 15 380 0 -
Edinburgh M. 1165 — —_ 15 37 42 —
Eskdslemuir G. ﬁ;g — — . % . —
Malta M. - — - —_
Stonyhurst M. 1177 — 58 0 15 41 ¢ —
Moncalieri 8. 117°9 — 52 207 15 51 15 36 20 —
Kew M, 118'3 — — 15 35 36 —
‘West Bromwich M. 1184 — 51 48 15 40 ¢ —
Guildford M. 1186 — 55 38 15 40 15 39 22 —
Bidston M. 119°0 — 52 6 15 29 42
Shide M. 119-3 14 46 0 81 ¢ 15 0 15 387 ¢ —
M. 119'3 14 45 0 52 80 15 0 15 3¢ 0 -
St. Louis W. 121°1 — — 15 15 15 41 46 —
Cork M, 1216 14 48 07 - 15 51 0 —
Barcelona Ma, | 1229 — 59 43 15 28 15 38 14 —
Torcnto E. | M. 124-9 — — 15 12 16 20 36 —
Ottawa £. | B, 125+6 — 46 6 16 4 — —-—
~ | B. 1256 — 46 7 15 6 — —
Granada C. 129-4 14 49 52! 56 52 15 48 15 52 0 —
Harvard Univ, B. | B.O.| 13801 — — 15 42 — —
i ®. | B.O.| 1801 —_ 57 467 15 18 — —
Rio Tinto E. | M., 130-8 — -~ 15 45 ¢ —
San Fernando g E | — ig}g ; — é 8; 15 42 30 —
N — B ? — ? — —
Agores E | M. 140-0 — - 15 53 6 —
St. Hele%a E. | M. iﬁi —_ 9 0 5 0 15 56 30 —
Port-au-Prince B.O. - - = 51 -
La Paz — 1485 — 0 30 15 45 15 51 27 —
Ascension M. 1521 — — 14 57 0 —
1914. May 28.
Origin : 15°1N. 84'8W., determined by Pulkovo.
Time at Origin : P=3h. 23m. 51s. S=3h. 23m. 51s.
s |8 . ;:,;
Station and ,5 é Ea g PR, M. Remarks,
Component, 1 5 & g 'E.
A ° ° 8. 8. H. 8. H, M. 8.

-Pri B.O.| 123 — 3 18 3 27 21 —
'E(Onfg;latg Frinee E. | M, 290 - 3 42 3 42 3 44 42 —
Harvard Univ. z E. %8 gg; g 3 31 41 g 4? g 3? - -
Ottawa = |B. | 313 3 332 18 | 3 36 a4 3 24 — -

{ . | B, 313 3 — 3 57 3 30 — —
La P&lz — igi) g — 3 41 3 23 3 43 0 —
Berkele; — . —_ — —
Vicf‘oria,y B ﬁ ggg - ‘; }g 3 55 6 - -
onohula oM | 6o 3 - 3 0 4 112 4 9 u -
San Fernando % N, ﬁ Zgg — 3 30 — ‘; lt{ 33 —
= . 72 —_— — _
io Ti . M. 72+3 3 —_ —_ 4 4 0 —
%;;g;ﬁ?nﬁr £ G. 72:9 3 — 3 54 3 58 30 — ON. 76°5W,
Edinburgh E. | M. 72°9 — 3 0 —_ 4 10 36 -
Bidston M. | 781 3 —~ 3 36 - 4 4 0 -
Stonyhurst E | M. 738 3 — 3 30 -~ 4 4 0 —
Dyce, Aberdeen %%a. Zgg g — g 8 3 E 0 i ? g -
Tow DT M| 78 — 3 307 — 4 9 24 -
Granada C. 74:0 3 — 3 44 3 65 0 4 0 15 —
Shide E. | M. 74+3 -~ 3 10 - 4 6 30 -~
Guildford M. 74°6 3 — — 4 7 48 -
Barcelona Ma, 783+ 3 — 3 27 3 56 9 — -
Aachen w. 78-9 3 3 38 54 3 58 — 4 1 0 —
Heidelberg — 806 38 - 3 5 4 2 0 4 10 29 —
Moncalieri S, 8141 3 - 3 15 3 51 1 4 10 35 -
Tnnsbruek Ma. | 830 3 - 3 31 4 2 0 — —
Florence A, 838 3 — 3 41 — 4 01 -

1T

Gl




Padova V. 838 45 3 36 22 | —10 — — — _ —_
Triest w. 851 | 44 3 3 82 |7 — 347 16 |+ 5| 3 58 54 412 0 —
Pola w. 853 | 45 3 86 31 | .10 — 3 46 52 | —21| 4 8 0 4 12 0 -
Laibach G. 854 43 3 36 34 — 7 — 3 46 59 —15 4 0 0 4 0 30 =
Breslau w. 855 | 38 3 8 29 | 12 — 3 46 57 | —18] 4 8 © 41 0 —
Graz w. 858 | 44 3 36 31 |—12 — 3 46 59 | —20| 3 56 0 4 5 6 -
Vienna w. 860 | 41 3 36 34 |.-10 — 347 7 |—14| 4 3 0 4 8 0 —
Konigsberg W. 862 | 34 3 86 39 {6 — 347 13 |—~10] 4 3 36 112 36 -
Zagreb w. 863 | 43 3 36 4l |5 — 347 7T |17 4 6 0 413 0 -
Budapest W. 88:0 | 41 3 86 43 | 13 — 347 24 | —19| 4 1 0 4 12 38 -
Pulkovo G. 889 | 27 3 87 0 3 40 30 3 47 53 0 4 3 0 4 8 38 —
Czernowits Ma, | 919 | 39 387 0 |17 s 34 0 |—25] 4 7 0 412 0 —
Ekaterinburg G. | 1025 | 19 3.8 3 [_—10] 3 42 26 3 50 2 | — 4 7 0 4 20 54 —
Helwan {E | M. 103-8 | 53 - — 3 48 02 82 — 4 3 0 -
ix.| M. | 1088 | 53 — — 3 48 07|-142 — — -
Beirut E. | M. 105-0 48 — — —_ — 4 25 0 —
Tiflis G. | 1086 | 37 3 87 10 |-"g3) 3 41 407| 3 51 167 428, 3 57 O 4 17 58 —
Cape Town B | M. 1093 | 121 — — — - 4 21 48 -
Osaka, 0. 1172 | 328 — - 3 56 674227 | 4 11 54 4 18 36 —
Zi-ka-wei W. | 1273 | 832 3 45 37 |4331 - - — 4 46 20 —
Adelaide B[ M. | 1364 | 285 — - - — 4 39 42 —
1914. May 28.
. . opn .
Origin : 39'7TN. 36E., determined by Pulkovo.
Time at Origin: P=11h. 27m. 19s. S=11h. 27m. 2%s.
s [ 8 .48
Station and H | gg. 2
Component, 4 1£8 §> g P 0--C PRy 8. 0-C L. M. Remarke.
H (A C| <
o H. M. 8, 8. H. M. B, H. M. 8, 8. H. M. 8. H. M, 8.
Beirut E | M, 58 | 184 | 11 20 30 | 442 — — 1 30 0 -
Ksara £ | Ma. 59 | 181 | 11 28 58 | 4 9 - 11 30 18 [ 4+15{ 11 30 58 | 11 32 8 -
N. | Ma. 59 {181 | 11 28 58 | | 9 - 11 30 20 | +17| 11 30 58 — -
Tiflis G, 89 | 72 [ 11 29 13 | —21 — 11 30 5¢ | —22) 11 31 24 | 11 381 53 —
Helwan yE | M. 105 | 203 - — — - i 39 0 —
i | ML 105 | 208 | 11 29 0 | —56 - - — 1 40 0 -
Ceernowitz Ma. | 119 {324 [ 11 30 5 [ — 3 - 11 382 6 [—17[ 11 82 30 | 11 37 0 -
Grag w. 144 | 308 | 11 31 20 | 430 — 11 34 39 [459) 11 86 24 | 11 38 25 -
Budapest W. | 145 308 [ 11 30 52 | + 1 — 11 33 57 | 415 11 85 57 | il 87 42 —
Zagreb W. | 160 [209 | 11 81 8 | -3 - 11 3¢ 8 | —9] 11 35 5 | 11 37 24 -
Vienna w. 1644 [808 | 11 81 19 | + 8 — 11 84 87 |14 11 86 48 | 11 40 © _
Laibach G. 169 [299 | 11 31 24 | 4 1 - 11 34 38 | —5] 11 8 07] 11 36 59 —
Pola W. 172 1295 [ 11 31 6 | —320 — 11 84 48 | 44| 11 36 48 | 11 87 20 -
Triest W. 178 | 297 | 11 81 929 | 441 — 11 3¢ 53 | 46 11 37 24 | 11 38 0 -
1 Breslau w. 175|817 | 11 81 238 | — 7 — 1 03¢ 52 |41 — 11 8 0 -
Konigsberg W. 183 (381 | 11 31 87 | —3 - 11 35 18 {441 11 38 30 | 11 43 30 —
Padova V. 186 (296 | 11 31 49 |4 6 - 11 38 58 4223 — — -
{ Florence A. 189 |20 | 11 82 1 | 414 - 11 3 0 | 438 — 11 88 41 -
Innsbruck 8E |Ma. | 193 |[301 | 11 81 51 | -1 — 11 35 35 | 45| 11 38 0 | 11 40 0 —
Pulkovoe G, 204 852 | 11 82 5 0 — 11 35 53 0 I1 87 30 | 11 41 23 -
{ Monecalieri 8. 215 | 294 | 11 82 13 | — 5 - 11 36 10 | —6| 11 39 26 | 11 43 35 -
Heidelberg — | 91'8 [ 306 | 11 32 12 10 - 11 3 12 [ —13[ 11 40 21 | 11 41 0 —
Ekaterinburg G, 285 | 85 | 11 82 40 | — 1 — 11 3 52 | —4] 11 388 0 | 1 52 | 38-3N. 38-2B,
Aachen W. | 236 |308 [ 11 32 367] — 7 — 11 36 58 0f 11 40 0 1 11 42 0 -
Barcelona Ma. | 251 {285 | 11 32 40 | —I8 — 1189 67/ +99) 11 40 51 | 11 48 20 —_
ew E. | M, 27°7 | 309 — - — — 11 48 30 -
Guildford M. 278 | 807 | 11 83 427 —17 - 11 38 247} + 7| 11 48 50 | 11 44 48 -
Shide {E. | M. 281 305 | 11 33 o0 | —28 - 1 88 0 | —28 — 1 47 0 -
In [ M. 281 | 305 —_ - 11 38 0 |28 — 11 47 30 —
Bidston e | M, 207 1311 11 84 12 | 428 - 11 38 18 | —83 — 1 48 0 -

gl
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g1

Eskdalemuir G, 3012 314 — . — 1 38 0 | —59 0 11 43 — -
Edinburgh B | M, 303 {315 — — 11 88 48 | ~13! — il 50 12 —
Granada [ 306 [ 279 | 11 34 6 | +l0 - 11 89 54 | 443| 11 48 11 46 34 -
San Fernando B | M, 331 219 — . — 11 44 0 (4252 — 11 48 ¢ —
w. | M, 83-1 | 279 — . — 11 43 0 {41982 — 11 50 o —
Cape Town E | M, 754 | 195 - " — — — 12 9 80 —
i
i
J
|
H
|
|
|
|
]
1914. May 29.
Origin : 1IN. 95'6E., determined by Pulkovo.
e .. .
Time at Origin : P=4h. 4Tm. 20s. S=4h. 47m. 21s.
i3y g K
Station and - =g g , :
Component. ’§ }E £ g g P, 0—«. PRy 8. 0—C. L. M. Remarks.
L o ", M. 8 | & o, M. 8. H. M. 8. s, H, M. s H, M. s
]
Batavia w. 133 123 4 49 58 -39 - 4 52 431| —29 — —
Colombo B, | M, 160 | 202 -— | S - 4 52 30 |—127 — 5 0 0 —
Kodaikanal B | M, 20 | 297 4 46 07 ,-362 — — — 5 1 48 —
Calcutta E. | M. 226 | 342 4 52 40 |+ 8 -— — 4 56 44 5 7 56
Muanila w. 28°5 60 4 53 3 —30 -— 4 58 07] —29 5 8 41 5 8 36 -
Bombay B | M. 28-7 | 310 4 54 24 | 459 — — — 5 6 48 —
Perth E. | M. 38:1 152 - —_ 5 0 0?7 —65 — 5 15 0 —
Zi-ka-wei N, | W, 38-9 36 4 54 33 | 32 — 5 0 33 | —39 85 5 9 5 12 3 —
% E | W 389 36 4 54 35 | —30 —_ 5 0 3¢ | —38 5 5 9 & 11 41 —
Irkutsk G. 518 7 4 56 28 -1 — 5 5 40 | —13 5138 0 5 16 26 | 1'8N. 114'1E.
Adelaide E. | M. 53-9 | 136 4 56 48 — 4 — 5 4 0 | —29 — 5 25 18 —
Tiflis G. 61-1 | 319 4 57 88 | -7 —_— 5 6 8 ! 410 5 13 0 5 2 7 —
Ekaterinburg G. 62:5 | 339 4 57 46 | — 2 -— 5 6 16 |+ 1 5 1 0 5 18 36 | 1'9N. 99-8E.
Sydney E | M. 629 | 130 4 57 42 1 —9 —_ 5 5 48 | —383 5 2% 18 5 2 6 —
Ksara E. | Ma. 64:6 | 307 4 57 59 -~ 3 - 5 7 9 428 — — —
g N, | Ma. 646 | 307 4 58 28 | 426 — § 7T 9 [ -428 —_ 5 23 3 —
Beirut | M, 649 | 307 4 57 30 | —34 — - — 5 24 30 —
Helwan E | M, 674 | 302 4 58 48 | 428 —_ 5 12 12 [4296 — 5 31 ¢ —
g N M. 67+4 | 302 4 59 24 | 64 —_ 5 7 54 | 438 — 5 41 48 —
Czernowitz Ma. 759 | 320 4 59 15 | 41 — 5 9 4 |47 5 28 0 5 3 o —
Pulkove G. 710 832 4 59 21 [ 5 9 M 5 9 10 0 5 2¢ 0 5 38 43 | 8.R. 5h. l4m. 184,
Florence A, 781 315 — 5 § 07 5 10 40 | 468 —_ 5 32 0 —
Cape Town E. | M. 798 | 235 5 7 2471|4466 —_— — — 5 39 54 —
Budapest w. 80-2 | 818 4 59 42 2 —_ 5 89 60 44 § 28 2 5 42 4 —_
Konigsherg Ww. 80-7 | 326 4 59 30 —13 - 5 9 8 1 —~1 5 21 42 5 20 30 | 8.R. 5h. 15m. 418,
Breslau w. 82:1 | 322 4 59 45 | — 6 - 5 9 57 -2 58 0 5 46 0 -
Vienna, Ww. 82-1 319 4 59 49 | — 2 — 5 10 12 | -6 5 28 0 5 42 0 —
Malta E | M. 82-2 | 306 o 5 8 07 — — 5 41 30 —
Zagreb w. 82:3 | 318 4 59 48 | — 4 — 5 10 8 — 2 5 92 0 5 42 0 —-—
Graz w. 826 | 817 4 59 58 '~ 2 — 5 10 18 1 —1 & 27 6 - —
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Eskdalemuir
Bidston

HoOMzddEds A

San Fernando
Rio Tinto
Honolulu
Vietoria
Harvard Univ,
Toronto

La Paz

Granada
3t. Helena
Ottawa

TABLE.

$3) P s is-p|sEl P s |s-») ¢8| » s |s-P
REl sec sec. sec. | & sec sec. sec. Rg sec. sec. sec.

1 15 28 13§51 553 991 438 101 855 | 1565 710

2 31 55 24 § 52 560 | 1004 444 102 860 | 1575 715

3 47 83 36 f 53 566 | 1016 450 103 865 | 1584 719

4 62 110 | 48} 54 573 | 1029 456 104 | 870 | 1593 723

5 7 137 60 | 55 579 | 1041 462 105 874 | 1602 728

6 92 . 164 72 1 56 586 | 1054 468 106 879 | 1612 733

7 106 190 84 § 57 592 | 1066 474 107 884 | 1621 737

8 121 b 217 96 { 58 599 | 1079 | 480 108 888 | 1630 742

9 136 243 107 § 59 605 | 1091 486 109 893 | 1639 746
10 150 269 119 } 60 612 | 1103 491 110 897 | 1648 751
11 164 294 130 § 61 619 | 1116 497 111 902 | 1657 755
12 179 319 140 § 62 625 | 1128 503 112 907 | 1666 759
13 193 344 151 § 63 632 | 1141 509 113 911 | 1674 763
14 206 368 162 § 64 638 | 1153 515 114 | 916 | 1682 766
15 219 392 173 § 65 645 | 1165 520 115 920 | 1690 770
16 232 415 183 | 66 651 | 1177 526 116 925 | 1698 773
17 245 438 193 | 67 658 | 1190 532 117 929 | 1706 777
18 257 | 460 203 § 68 664 | 1202 538 118 934 | 1714 780
19 269 482 213 § 69 671 | 1214 | 543 119 938 | 1722 784
20 281 503 222§ 70 677 | 1226 549 120 942 | 1729 787
2] 293 524 231§ 71 683 | 1238 555 121 947 | 1737 790
22 305 545 240 § 72 690 | 1250 560 122 952 | 1744 792
23 317 565 248 § 73 696 | 1262 566 123 957 | 1752 795
24 328 584 256 | 741 702 | 1274 | 572 124 | 961 | 1759 798
25 338 603 265 ) 15 709 | 1286 577 125 966 | 1766 800
26 348 622 274 1 76 715 } 1297 582 126 970 | 1773 803
27 358 641 283 | 17 721 | 1309 588 127 974 | 1780 806
28 368 | 659 291 1 78 727 | 1320 593 128 978 | 1787 809
29 378 677 | 299§ 79 733 | 1332 599 129 983 | 1794 811
30 388 694 | 306 { 80 739 | 1343 604 § 130 | 988 | 1801 813
31 398 711 313 { 81 745 | 1855 610§ 131 992 | 1807 815
32 407 728 321 { 82 750 | 1366 616 132 996 | 1814 818
33 416 744 328 | 83 756 | 1377 621 133 | 1001 | 1821 820
34| 425 7607 335§ 84| 762 ) 1388 | 6261 134 | 1005 | 1827 | 822
35 433 175 342 } 85 768 | 1399 631 135 { 1009 | 1833 824
36 442 790 348 | 86 773 | 1410 637 136 | 1014 | 1840 826
37| 450 | 804 | 354 |87 779 | 1421 | 642 | 137 | 1018 | 1846 | 828
38 458 818 360 | 88 785 | 1432 647 138 | 1023 | 1852 829
39 466 832 366 | 89 790 { 1443 653 139 | 1027 | 1858 831
40 475 847 372 § 90 796 | 1454 658 140 | 1031 | 1864 833
41 483 861 378 § 91 801 | 1464 663 141 | 1035 | 1869 834
42 491 875 384 § 92 807 | 1475 668 142 | 1039 | 1875 836
43 498 888 390 | 93 812 | 1485 673 143 | 1043 | 1881 838
44 506 902 396 | 94 818 { 1496 678 144 | 1047 | 1886 839
45 513 915 402 | 95 823 | 1506 683 145 1 1051 | 1892 841
46 520 928 | 408 § 96 829 | 1516 687 146 | 1055 | 1897 842
47 . 527 941 414 § 97 834 | 1526 692 147 | 1059 | 1902 843
48 534 954 420 ¢ 98 840 | 1536 696 148 | 1063 | 1907 844
49 540 966 426 § 99 845 | 1546 701 149 | 1067 | 1912 845
50 547 979 432 1100| 851 | 1556 705 150 | 1071 | 1917 846
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PBrifish NAssociation for the Novarcentent
of $cience.—SHeismological ommiitee,

Special inquiries to
Prof. H. . TURNER,
University Observatory,
OXFORD.

Observations and formal business to
J. H. BURGESS,
Earthquake Observatory,
SHIDE, Isle of Wight.

Monthly Bulletin for June, 1914,

For the large Earthquakes an attempt is here made to compare the
readings with theoretical values, as explained in the Nineteenth Report
of the Committee to the British Association. The position of the
epicentre is adopted from the Pulkovo determination, unless otherwise

stated ; and the tables of times for P and S are those given by
Galitzin in his * Vorlesungen iber Seismometrie,” p. 137, or by
G. W. Walker on p. 54 of his “Modern Seismology.” It is shown in

the above Report that these tables are sensibly erroneous: but the
precise values of the corrections are under discussion and it seems
better to await the definitive corrections than to introduce provisional
tables. The tables are reproduced in an expanded form on page 10
of this Bulletin. The time of the earthquake at the epicentre is
deduced from the Pulkovo records; and applying the tabular times
for the distances in the third column (calculated and also measured from
a large globe specially made for the purpose), the errors O — © of the
observed times are found.

Observers are requested to send a copy of their Registers to Shide
each month, in order that this collated information may be published as
early as possible.

In the Earthquake Chart the stations ave arranged in the order
of longitude, starting from the Azores and travelling eastward. For
the large earthquakes they are arranged in the order of distance from
epicentre, as shown in the 8rd column. The azimuth in the 4th column
is also read from the globe; and is the azimuth at the epicentre
measured from N. towards E., in which the observing station lies.

The letters in the 2nd column stand for: A. = Alfani; Aga. = Aga-
mennone; B. = Bosch; Bif. = Bifilar; B.0. = Bosch-Omori;
0. = Cartuja; Ca. = Cancani; C.0. = Cartuja-Omori; G. = Galitzin;
L. = Luckmann; M. = Milne; Ma. = Mainka; M.S. = Milne-
Shaw; O.A. = Omori-Alfani; 8. = Stiattesi; V. = Vincentini;
W. = Wiechert.

Guildford and West Bromwich use a modification of the Milne.
Hamburg uses machines by Wiechert and von Rebeur-Paschwitz-
Hecker. Heidelberg’s machine is an astatic pendulum made at the
Observatory. Riverview has two Wiecherts and one Mainka.

1914. June 19.

o

determined bv Shide.
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1914,  June 20.
Origin : 10S. 165.5E., determined by Shide.
Time at Orvigin : 7h. 20m. 16s.

@ = I ! i
Station and § :é E~§n g b0 ‘ 0—C PR S, oy} 1 i A R rles
Component, S |ZEE | | 10=-4 i : -C “ | M. emarks,
= (AT 2 ! :
- o 0 M 5. i s e A & i1 M B &, . M S, e i3 .05
\
Sydney 7 — 727 24 | —-217 729 42 7032 &2 -
Adelaide 7 — 732 36 —35 - TG ‘ -
Henoluiu 7 — 7 3 6 43 7482 8 748 30 —
Manila 7 — 7037 2 | 421 oM — —
— 787 4 | +23 T4 32 7 42
Perth 7 - 7036 42 — 3 — 7 18 | -
Osaka i - 738 10 | b58| 7 45 23 | 7 | —
Batavia 7 — — - 74 ol " -
Zi~ka-wei 7 7039 13 | 46 747 45 7 45
Caleutta 7 7042 30 | —34 8 6 27 ; 8 0| -
Berkeley 7 — P43 15 | k8 70538 38 7 57 ! -
Victoria - To43 54 | +1D — Pos 54 -
Colombo 7 - — s 36 —
Kodaikanal — 743 36 | 413 $ 9 6 8 36 -
Bombay 7 - - P8 34 —
Mauritius — - 8§ 712 8 6 —
Ekaterinberg 7 — T4 b 7 8 5 30 8 A% 07 SR 7h, 490 05, 1448,
160.3
Ottawa 7 — 7050 127 4-88 5 10 247 | — —
7 - 780 8 i-84 8 15 36 .- —
Tiftis i P4l 3 - 8 5 0 . 8 30 5 o~
Pulkovo 7 T4 7407 + 1 § 12 0 : 8 18 14 ! 3R, Th, 58, 12s, 168,
H IL67E
La Paz 7 740 172 7050 192 469 8 3+ 55 ! 8 37 23 | -
Iarvard Univ, i — 7038 071326 8 17 37 8 25 5 . —_
Cape Town 7 — — 8 37 36 —
Beirut 7042 301 — — PS8 4t 0 —
('zernowitz 7 T 43 51 — $ 14 0 ; 8 41 o ! —
Dyee, Aberdeen 7 742 2 70582 0 |91 — — ; -
|




Helwan 302 — 7 0? 9 —
302 - 7 0? — 9
Budapest 329 T3 42 ¥ 20 8 —
Edinburgh 351 — 7 0 — 8 —
Eskdalemuir 351 739 34 — —
Graz 331 i 7039 37 7 167 1] § 22 8 —
Stonyhurst 350 | 7 42 36 8 30 8
Bidston 330 | 7 40 0 18 — 38 _
Aachen 341 739 33 4 7 48 8 22 8
Zagred 330 739 87 4147 29 < 8 19 8 —
Laibach 331 739 35 41w 217 ‘ 8 30 8
West Bromwich 349 P38 36 | — 8 -
Tonsbruck 334 739 47 - 7 16 | 4451 9 ot
334 — 7 40 | 439 — —
Kew 347 730 -— 8 —
Guildford 347 740 15 7 18 +194 8 35 8 —
Pola 330 — 7 511 24 8 —
Shide 347 [ — 7 451 — 8 ? 8.R. 7h. 57m. 0s,
Padova 332 | 7 39 41 7 57 {—131 — —_
Triest 330 { 7 39 36 18 7 24 |4+135 . 8 30 —
Florence 331 739 47 8 32 —
DMonte Cassino 827 [ 7 40 ¢ — —
Pompeii 325 i 7030 H 750 -
325 739 47 - —
Monealieri 335 — 7 147 48 (4442 8 26 —
Malta 319 ’ — [ — Paper changed during
quake,
Barcelona 337 o402 8 94 8 —
Granada 342 J 740 13 51 8 10 9
Rio Tinto 348 1§ 0 0 — 9 —
San Fernando 349 7 40 30 —_ 9
349 742 — 9
1914. June 25.
- . - . .
Origin : 4.58. 99E., determined by Shide.
e .
Time at Origin : 19h. 6m. 44s.
.| 3
Elfed| 2
Station and = 58 N ~ ) [, Remarks.
Comyponent. 'g } %é,: § I o—C 0-C. L. ks
3 s 3
- Ho o M. M. s H, H. 5 . M,
v i
! i
Batavia | \ 77 89 19 Tens thrown {from riuctive at 4.28. 1028,
Colombo ; D222 | 300 19 — 19 17 18 -
Kodaikanal i260 | 305 19 19 -
| Manila {289 19 19 19 21 47 —
Calcutta Y289 | 339 1n a3 -
Perth 36 152 19 19 a7 19 - —
Bombay 34 313 19 —
Zi-ka-wei 29 19 19 — -
Seychelles 268 19 19 - e
Adelaide 135 19 19 - -
Osaka 38 19 — 19 29 54 —
Sydney 128 | 19 1919 02l 19 — -
Tiflis 319 19 - - -
Beirut 308 19 — -
Helwan i 303 19 19 — -
] 303 19 - -
Cape Town 236 — —
0z£xmowi¢z i 320 19 19 13 42 § 8.R. 10h. 35m. 38s.
) Sumatra,
TPulkovo 1332 19 19 19 48 2.38. 100.3%.
Budapest 1318 | 19 19 + -
Malta, 1 306 . — Sumatra.
| Zagred S816 ;19 19 4 3 44 -
Pompeii . 1319 19 —~ 7| 19 44 -
. V3§19 19 480 19 44 5 —
Graz 1317 19 19 + 2 — Sumatra.
Monte Cassino P 312 19 19 +19 —
Pola 1315 19 19 19 -7 19 52 -
Triest 316 19 19 19 — 5| 19 45 S.R. 19h. 37m. 46s.
Padova 315 19 19 — 6] 19 47 -




Tlarence

2 — . 19 45 19 | 20 0 o —
1920 44 19 30 19 }_54 19 45 19 19 5 0 —
Innsbruek 19 20 38 149 31 2 i 19 31 30 19 53¢ 30 —
Moncalieri 19 20 48 19 31 36 | — 5] 19 11 0 20 7 0 -
Aachen 19 20 32 19 31 22 —31 19 4 0 19 58 0 | Near Sumatra.
Rarcelona 921 7 19 31 410 —~36 19 47 57 19 38 0 | Sumatra.
Kew — — 20 14 12
Guildford 19 20 23 19 31 18 1 —77 ] 19 54 D 19 59 9 ~
Dyee, Aberdeen M 21 9 19 81 42 | =57 20 0 v 20 18 0 —
. 920 0 19031 42 ) =37 20 0 0 | 20 4 o —
Shide 1 2 15 19 32 0 | —40 — 2 1 0 —
3 M 21 32 19 33 0 | 420 — 20 9 30 -—
. 52 — 19 33 30 | 450 —~ 20 7 30 —
West Bromwich 323 19 21 17 19 31 45 | =38 19 55 55 20 8 0 —
Stony hurst 824 19 21 30 19 32 9 | —44 — 20013 42 —
Edinburgh 526 | 19 20 18 | — 20 17 18 —
Lskdalerouir 326 | 19 2 13 | 19 32 35 | +10 — 20 2 24 {18, 102E. S.R. 19h. 40m.
Bidston d24 | 19 B 6 — _ 200033 6 e —
Granada 307 119 21 11 19 338 11 | +6| 19 41 0 | 20 3 7 |S.R.I9h 36m. 31s.
St. Telena 253 — - ] v | 19 57 0 ] 20 10 0 |S.R, 19h. 40m, 0,
Honelulu 69 19 21 42 19 32 42 | -3 — 20 2 o4 —-
Corlk 323 -~ — —_ 20 16 0
San Fernando 307 ~— 19 8 0 — 2 20 0
- 307 - 19 35 30 — 20 30 30 -
Rio Tino ] 308 119 23 0 — — 19 37 0
Azores ! 311 119 20 48 — — —
Cape Verde 5. i 287 - - — 18 47 0 -
Victoria E 32 — — 19 45 0 20 24 24 —
Berkeley o, - 4311926 B4 - -~ [ 20 85 39 -
ix,o - 43 19 26 32 - 20 9 8 | 20 10 56 -
Ottawa Ve 334 W26 45 {4155 - 19 36 34 ! 48 0 -
N X, 3ot - 19 36 24 l 19 40 0 19 49 0
Toronto E. - 338 [ - - [ 19 48 24 20 40 54 -
Huwrvard Univ. &, . | 848 126 42 {4163 | — 19 41 18 (4200 20 15 5 20 18 22 | Swmatra.
) iy 348 1926 46 |+167 — 19 41 12 14199 — — —
St. Louds P13 1997 7 j41m2 | — 19 37 27 1481 19 47 531 20 2 40 —
La Paz b | on 19 27 23 | .| - 19 39 357] .. 20 22 24 | A 2 M —
Port-an-Prince . B.O. 1330 5 19 27 oF - — 19 42 0! — P20 41 0 | Sumatra,
! i ; i : |
! ' t i ! 3
H 3 I
| i ! ! |
; | ; !
! t
1914. June 26.
N P s - . .
Origin : 13.8. 166.8E., determined by Shide.
T N e
I'ime-at Origin: 4h. 50m. 4s.
s s .14
Station and E E;EOE .- » 0—c PR : s 0—C 1 At Remarks
Component. S | %EF . & - 1 ! = —L g M oumaris.
- |
i e R & ;0 I pi 8, N H M 8. i H M., 8 LN i M. S T M., 8,
Sydney AL 213 1+ 55 30 | —10 — — . 5 0 12 5 0 48 —_
Adelaide AL 294 L5712 |+ 7 — 5 2 30 | —8 — 5 11 6 E
Honolulu el ML 16 189 12 | 410 - 5 6 12 | 47 5 9 48 5 16 54 -
Perth e, | M. 239 459 6 | —7 — 50612 | ~15 - 5 21 48 —
Manila W, i 300 + 059 33 | 422 — — — — —
Osaka 0. 329 500 15 | 424 - 509 3 | 1831 5 16 37 5 22 31 —
Batavia W 270 5 0 20 | 417 — — 5 15 0 589 0 —
Zi-ka-wei W, 316 5 0 28 | —2 — 5 & 50 | —3] 5. 16 80 5 25 40 —
Berkeley — 49 — . — 5012 9611 —10 — — -
‘aloutta PR YS 295 — 513 13 | —86 — 5 49 5l
Vietoria no| M, 39 — 5 13 487 4+ 4| 5 81 42 5 36 18 —
Colombo 3 M. 207 — 3 14 367|432 — 5 82 0 —
Kodatkanal B | M, 280 — —_ 5 14 4870 4131 5 38 36 5 53 48 —
Seychelles X AL 126 — — — —— EIES YA —
Toronto ¥ M 47 — -— 50200 67|4+103 — — —_
La Paz — 17 5 8 45714187 510 52 — - 6 40 35 —
Ottawa pE. | B, P13 5 10 24 [4284 — 5020 15 | 494 5 46 0 — —
4 i~ | B |45 — — 5020 13 4921 5 27 0 — —
Harvard Univ. B.0 48 — — — w021 — —
Tiflis G. 311 50 17 |+199 — 518 02 =711 5 42 0 6§ 44 -
Pulkovo G. 335 5 6 — 2| 5 11 10 519 8 i-11] 5 46 0 6 1 49 %SR 5h. 27m, 42s.
| | 108. 1718
Cape Town ., | M. 212 5 58 0 — — ] — 6 9 24 —
Beirut B0 ML 304 — — — ! — 6 21 30 -—-
Czernowity AMa. 326 5 10 0 4199 — — : - 6 9 0 -
Dyce, Aberdeen Ma, 3532 — 5 12 307 — H — ! -
Budapest w. 329 1 5 10 35 |4-216 - i — 6 10 0 -
Edinburgh .| M. 352 — — — [ — 6 33 0 —
Eskdalemuir G, 352 Prolonged | distur(bance.  Problably large and; very remote earthq uake. -—
Stonyhurst E. b ML 351 — — — b — 16 15 48 —

-1
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Guildford

Aachen
Florence
Pompeii

Moncalieri
Malta

)
=1
=
5]
£
&
3
=
=
2
&

Barcelona
St. Helena
Granada
Rie Tinto

TABLE.
s 3 $ ~e s P s |s-pl &8 P s {s-P
= % scr‘c see, bsec, A Bl see. REC. =ec. A ;SD . sec. NEC, sec.
1 15 28 13451 5353 | 991 | 438§ 101 | 855 | 1565 | 710
2 31 55 24§52 | 360 | 1004 | dd | 102 | 860 | 1575 ¢ 715
3 47 83 36 4531 566 ) 1016 | 450 ] 103 ] 865 | 1584 | 719
4 62 | 110 A8 154 | 573110291 436 ) 104 | 870 | 1593 | 723
5 7T 137 60 0551 579 1041 | 462 ) 105 | 874 | 1602 | 728
& 92 | 164 724 a6 | 586 | 1054 | 468t 106 | 879 | 1612 | 733
7106 | 190 84§57 592 1066 1 474§ 107 884 | 1621 | 737
8. 131 5§58 | 599 | 1079 | 480 [ 108 | 888 | 1630 | 742
9 136 59| 605 | 1091 | 186 § 109 | 893 | 1639 | 746
10| 150 60 | 612 ] 1105 ; 491 ] 1101 897 | 1648 | 751
115 164 61 | 619 | 1116 | 497 { 111 | 902 | 1657 | 755
121 179 62| 625 1128 | 503} 112} 907 | 1666 | 759
13| 198 63 632 ) 1141 | 509 § 113 | 913 | 1674 | 763
141 206 64, 6381 1153 | 515 114 | 916 | 1682 | 766
151 219 651 645 | 1165 | 520§ 115 920 | 1690 | 770
16 | 232 66 | 651 | 1177 | 526 116 | 925 | 1698 | 773
17| 245 67| 6381190 ) 532 117 | 929 | 1706 | 777
18 | 257 68| 664 11202 | 538§ 118 934 | 1714 | T80
19 | 269 69 | 671 | 1214 | 543§ 119 | 938 | 1722 | 784
20 | 281 70 677 1226 | 5491 120 | 942 | 1729 | 787
21| 293 71| 683 | 1238 | 555 F 1214 947 | 17371 790
22 | 305 720 690 | 1250 | 560§ 122 | 952 1744 | 792
23 | 317 | 56 18 { 73 | 696 | 1262 | 366§ 123 | 957 | 1752 | 795
24 | 328 ] 584 25674 702 | 1274 | 572 124 961 | 1759 | 798
251 338 | 6031 265175 709 | 1286 | BT7T) 125 ‘ 966 | 1766 | 800
26 1 348 | 622| 274376 TI5| 1297 | 382) 126, 970 | 1773 | 803
271 358 | 641 0 283§ 771 721 {1309 | 588} 127 | 974 | 1780 / 806
28 1 368 | 6391 291 78| 727 ] 1320 593| 128 | 978 | 1787 : 809
29 | 378 | 677 299179 7331332 599} 129 | 983 | 1794 [ 811
30 1 388 | 694 30680 | 7390 | 1343 | 604 130 | 988 | 1801 | 813
31| 98| 711! 313081 | 745! 1355 ‘J 610 ) 131 ] 992 | 1807 | 815
32| 407 | 728 | 321182 750 | 1366 | 616 132 996 | 1814 | 818
33 1 416 | 744 | 328§ 83| 756 | 1377 621} 1331001 | 1821 | 820
34 425 | 7601 835484 | 7621388 | 626 134 | 1005 | 1827 | 822
35| 4331 7750 342 4 85| 768 | 1399 | 631 | 135 1 1009 | 1833 | 824
36 | 442 | 7907 3481861 773 {1410 | 637 136 | 1014 | 1840 | 828
37 450 | 804 i 354187 | 779 | 1421 | 642 137 ] 1018 | 1846 | 8928
381 458 | 818 J 360 188 | 785 | 14321 647§ 13811023 | 1852 | 829
39 | 466 | 832 366|891 790 | 1443 1 0633 | 139 | 1027 | 1858 | 831
40 | 475 847 3872190 | 796 | 1434 | 638 ¢ 140 | 1031 | 1864 | 833
41 | 483 | 861 378 191 | 801 | 1464 | 663 | 141 | 1035 | 1869 | 834
42| 491} 8751 384192 | 807 | 1475 668 | 142 | 1039 | 1875 | 836
43 1 498 | 888 | 390 {93, 812 | 1485 | 673 143 | 1043 | 1881 | 838
44 1 506 | 902 | 396194 | 818 | 1496 | 678§ 144 | 1047 | 1886 | 839
451 513 | 915 | 402 | 95| 823 | 1506 | 683 | 145 | 1051 | 1892 | 841
46 | 320 | 928 | 408 | 96 | 829 | 1516 ) 687 ] 146 | 1055 | 1897 | 842
47 | 5271 941 | 414 ] 97 ‘ 834 | 1526 | 6921 147 | 1059 | 1902 | 843
48 | 534 954 | 420§ 98 | 840 1336| 696 § 148 | 1063 | 1907 | 844
49 1 540 | 966 | 426 199 | 845 | 1546 | 701 | 149 | 1067 | 1912 | 845
50 1 347 9791 432 {1001 851 | 1556 ‘\ 705 | 150 | 1071 | 1917 | 846
|

TRINTED BY
J. LOWARD BURGESS . PYLE STRLRT
NEWPORT, ISLE OF WIGHT




PBritish Assoctation for {he Advancement
of Dcience.—Geismological Commitiee.

Observations and formal business to Special inquiries to
J. H. BURGESS, Prof. H. H. TURNER,
Earthqualke Observatory, TUniversity Observatory,
SHIDE, Isle of Wight. OXFORD.

Monthly Bulletin for July, 1914,

For the large Earthquakes an attempt is here made to compare the
readings with theoretical values, as explained in the Nineteenth Report
of the Committee to the British Association. The position of the
epicentre is adopted from the Pulkovo determination, unless otherwise
stated ; and the tables of times for P and S are those given by
Galitzin in his ‘Vorlesungen tber Seismometrie,” p. 137, or by
G. W. Walker on p. 54 of his ¢ Modern Seismology.” It is shown in
the above Report that these tables are sensibly erroneous: but the
precise values of the corrections are under discussion and it seems
better fo await the definitive corrections than to introduce provisional
tables. The tables are reproduced in an expanded form on page 14
of this Bulletin. The time of the sarthquake at the epicentre is
deduced from the Pulkovo records; and applying the tabular times
for the distances in the third column (calculated and also measured from
a large globe specially made for the purpose), the errors O — C of the
observed times are found

Observers are requested to send a copy of their Registers to Shide
each month, in order that this collated information may be published as
early as possible.

In the Earthquake Chart the stations are arranged in the order
of longitude, starting from the Azores and travelling eastward. For
the large earthquakes they are arranged in the order of distance from
epicentre, as shown in the 3rd column. The azimuth in the 4th column
is also read from the globe; and is the azimuth at the epicentre
measured from N. towards E., in which the observing station lies.

The letters in the 2nd column stand for: A. = Alfani; Aga. = Aga-
mennope; B. = Bosch; Bif. = Bifilar; B.0. = Bosch-Omori;
C. = Cartuja; Ca. = Cancand; C.0. = Cartuja-Omori; G. = Galitzin;
L. = Luckmann; M. = Milne; Ma. = Mainka; M.S. = Milne-
Shaw; 0.A. = Omori-Alfani; O.E. = Omori-Ewing; S. = Stiattesi;
V. = Vincentini; W. = Wiechert.

Guildford and West Bromwich use a modification of the Milne.
Hamburg uses machines by Wiechert and von Rebeur-Paschwitz-
Hecker. Heidelberg’s machine is an astatic pendulum made at the
Observatory. Riverview has two Wiecherts and one Mainka.

It

Remarks.

S.R. 18h. 18m, 28s.

2

Fritrg

There scems to be no doubt that o

shock at 17h. 46m, at one epicentre was
followed some 100 segonds later by
curious thing is that the neaver stations

(Manila, Batavia, etc.) have recorded
noticed by them, how did it reach the

the first quake was too feeble to be
distant stations?

another at another epicentre; but the
the second quake and not the first.
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T. at O., 17h. 46m. 30s.

PR;

137E. 15N.

Prrtirer et

Prrrrond

0-C.

M,

, 130E. 25N.  T. at O., 17h. 48m. 16s.
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Double quake: Origin, 137E. 15N.

1914. July 4.

Station and
Component.

A
g
&
3
s = a
E £88 o ER
fg,08 D v 2P
SELEEE wed FadS
EEES 5 S5S 2482
o ,-‘ax_,‘ e 0T &
RRRAOR ERA BARRR/

Eskdalemuir

Stonyhurst
Florence

18 40 33
0 118 25 0
8 57 0

38

18 23
23

18

18 11

Moncalteri

Guildford
TParis
Barcelona
La Paz

Shide



130E. 25N.

Nagasaki — 77 0 17 49 35 —38 -— — — - —
Taihokn — 771210 17 50 7 — 6 1 — — ’ — —
Osaka 0. 107 25 17 50 23 —33 — - - 17 82 5 17 54 52 —
Manila Ww. 13-4 | 221 17 52 0 | +2 — 17 054 52 | 442 17 57 25 18 3 50 -—
Batavia W, 385 | 219 17 55 48 | —10 — 18 1 45 | —16 — 18 3 1 —
Colombo M. 51-2 258 — —_ 18 5 427} 4-33 - 18 ¢ 54 —
Kodaikanal M. 51'9 | 263 18 0 12 {4157 — — — 18 10 24 —
Bombay M. 331 | 264 17 58 0 | +17 — - — 18 5 18 —
Honolulu M. 655 7w 17 59 48 | +44 — 18 7 36 | —11 18 16 36 18 26 12 —
Pulkovo G. 733 | 329 8 0 2|48 — 18 9 46 | 4247 18 23 0 18 30 8 | 27.6N. 132L.
Victoria E. [ M. 818 40 — — 8 9 3802 —90 — — —
Bidston E. | M. o6 | 334 18 1 42 |41 — 18 12 18 | —29 — 18 23 48 —
Granada Q. 10441 | 324 18 2 47 |41 — 18 13 41 | —69{ 18 21 0 18 39 26 | 8.R.18h. 16m. 13s.
Rio Tinto M. 105:2 | 326 18 9 0 (4369 — —_ — — —
San Fernando M. 1059 | 325 18 11 0 {4485 — - — 18 59 0 -—
M. 105:9 | 825 18 7 0 4245 — — - 18 82 ¢ —
1914, July 5.
P Q¢ ’ . .
Origin : 58. 132E., determined by Shide.
e L ~
Time at Origin : P=21h. 50m. 47s.
B ]
Station and Bl HEQ | , i \ N
Component. rg ﬁééﬂ | g b, 0--C PRy S. 0—-¢. 1. M. Remarks.
2 |R,9| <
| i o H. M. s, s I, M. s H. M. S. s. H. AL S, n.u.
| |
1 :
Manila W. | 22+ | 331 21 56 67| + 9 — — 2 0 29 2 1 1
' Batavia W. ‘ 25°1 | 266 21 57 367 | 470 - — 22 10 O — —
Riverview W. 339 [ 151 21 57 b4 + 3 — 22 3 12 —13 22 6 48 22 10 46
Sydney e | M. | 339 | 151 — — 22 3 30|45 22 9 86 22 15 12
Zi-ka-wei W. | 375 | 345 21 58 6 —15 — 22 3 40 | 38| 22 6 24 22 9 25
Adelaide e M | o410 |12 - — = — 22 10 0 -
Honolulu E. | M. 733 66 — — 22 11 0?1 —33| 32 2 0 22 30 12 —
Mauritius E. | M, 733 | 251 — — — 22 30 02| 22 38 36 —
Tiflis G. 91°2 ¢ 312 22 4 16 + 7 — 22 14 538 —201 22 29 O 22 53 8 —
Pulkovo G, | 1001?] 330 22 4 50 — 9 22 52 22 16 8 —36 ) 22 32 0 22 40 47 TN, 1L,
Helwan £ | M. | l01'6 | 300 - . — 22 15 011-118 = B 00 -
N. | M. ! 1016 | 300 - — 22 16 07| —58 — — —
Victoria E. | M. 1034 41 — - — 22 22 18 22 46 42 —
Berkeley — l 1054 52 — - - — 22 45 071,
Graz W. ¢ 1114 819 22 10 22 |4371 — 23 21 07|4+152 [ 22 46 O — |
Zagreb w. | 1117 | 318 22 10 24 4271 — 22 19 48 | 18 22 48 0 22 52 0 -
Triest W, | 1169 | 316 22 16 27 (4611 - 22 26 3837|4441 | 22 45 O 22 51 0 —
Moncalieri 8. 1177271} 319 22 11 11 4294 — 22 26 21 |4427 3 22 40 33 28 5 59 }
Edinburgh | M. I 117'¢ | 333 — — 22 21 0 {4103 - 22 56 6 ‘ —
Eskdalemuir G. ¢ 1184 | 333 22 11 207)4-297 — 22 44 0 22 52 0 —
Stonyhurst .| M. | 1188 | 331 — -- — 22 27 07| 28 2 0 | Times approximate.
Paris G. 1189 { 325 — — 22 18 07 —88 22 48 0 22 53 0 | —
Kew E. | M. 119°1 | 328 — -— — — 235 10 18 —
West Bromwich M. 119'8 ggg ! — — . — gg g g
8hide . | M-S0 120+ E i — — — . — —
Barcelona Ma, | 1224 | 316 | 21 59 8 {—453 - 29 56 12 — —_
Granada C. ; 1284 | 315 22 1 30 +-23 — 22 43 0 22 59 15 | —
Rio Tinto E. | M. ‘ 1302 | 317 —_ — — 23 15 0 -
San Fernando (R M. 1305 | 315 — — — —_ 23 12 30 —
w0 130:5 ' 315 — —— 22 17 807 —201 — 23 16 30 —




Toronto | M.
Ottawa B.
Harvard Univ. B.O.
La Paz —
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1914. July 6.

Origin : 24.0N. 121.5E. (determined by Shide).

Time at Origin: 6h.'37m. 24s.

e from
Origin.
¢ Azimuth,

»

PR,y

Remarks.

w‘ @
. g | g
Station and 5 | 8
Component. B ]
=2 OIR
Taihoku 0.
Zi-ka-wei (B | W,
In | W,
Manila w.
Osaka 0.
RBatavia w.
Kodaikanal we | M.
G,
Pulkovo G.
Honolulu E. | M,
Czernowits Ma,
Helwan E. | M.
{ N, | M,
Triest W.
® Ww.
% N.| W,
Padova V.
Dyce, Aberdeen ~. | Ma.
Edinburgh E | M.
Eskdalemuir G,
Stonyhurst e | M.
Moncalieri S.
E | M.
‘West Bromwich M.
Guildford M.
Shide gE. [
N —
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S.R. 7h, 6m. 59s,
Times approximate.
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Granada X 99-9 319 6 51 46 | +12 ‘ — 703 28 {49 T2l ¢ 7 88 25 ! —
Ottawa B. 1088 | 13 — e 72202 70056 24 | 448 - — -
La Paz 168°1 52 6 57 38 7 2 307 7 9 10 — - -

i
i

1914, July 14.
Origin : 48. 103LE., determined by Shide.

The Shide, West Bromwich, and Harvard P accord closely with a shock at

3 Tt . —9 75N, 83E. at 3h. 21m. 13s.; further, the error of Hurvard 8 would be then —35s.
Tlm-e aat Ol'lglﬂ . P - h- ].OID 238- and of Ottawa I and 8 —58s. und —20s., but theve is no other confirmation., ’

§|gag! %
Station and -5 sEe o
Componeat. é gjééﬂ 1‘ 5 P, 0—C. PRy S, 0-—C. L. M. Remarks.
g4 1E8,° | =
e °© 0. M. S 8. A. M. s M. & 8. H. M. 8 H, M. &

Batavia w. 44 | 191 3 11 31 0 — 3 12 19 | — 5 — 3 18 0 | Malabar A 510,
Colombo | M, 256 | 295 3 21 6 |4-299 — — 3 22 0 3 23 54 —
Manila W, 258 43 3 16 7 — 2 — — 3 30 46 3 36 0 —
Todaikanal v, | M. ] 202 | 300 3 16 51 14-193 — — - 3 22 42 3 30 48 —
Bombay B | M, 37-6 | 309 3 20 6 [4-128 — — .- — 3 32 42 —
Zi-ka~wel W. 391 25 3 18 10 I 7 — 3 2¢ 12 — 9 3 28 26 3 39 49 —
Simla O.I, 42°9 | 327 3 18 18 —22 — e 3 35 18 3 40 18 —
Adelaide . | M. 45°2 | 138 319 12 | 415 — — — 3 44 18 —
Mauritius .o M. 468 | 246 3 24 30 14321 — — . 3 30 30 3 32 54 —
Osaka 492 ¢ 36 3 19 41 | 417 — — . —_ 3 45 45 —
Riverview — 337 | 130 - — 3 26 o4 —384 3 36 42 3 40 0 —_
Helwan JE. | M. 762 1 302 3 22 0 | -19 —_ — — 4 0 0 -

IR 762 | 302 3 24 0 [+101 - 3 3 6 —+64 — 3 57 30 —
Padova V. 936 1 315 3 34 38 1639 — 3 34 52 | —23 — - —
Moncalieri 8. 966 | 315 3 23 15 —60 - 3 36 57 +72 3 45 40 4 16 M
Paris — 99°9 | 319 — — 3 38 01} —78 4 11 0 4 18 0 —
Honolulu n. | M. 99-9 69 3 35 24 {4651 — - 3 58 9 4 20 36
Barcelona . | Ma, 100°3 | 311 3 26 5274137 3 46 40 [4-618 + 16 46 - —
Kew = | M. 1014 | 322 4 13 30 |+2890 — — 4 21 36 —
Dyce, Aberdeen B, | Ma. 1015 | 328 3 29 0 |4260 — — — - -
Shide — 102-1 1 321 3 29 10 |26 — 3 35 30 | —69 432 0 4 42 0 —
‘West Bromwich M.8. | 102:2 | 393 3 28 55 (4251 3 3 0 [—100 — 4 14 0 | ?Double errthquake.
Stonyhurst E. | M. 1022 | 324 3 3 0 |4616 — — — 4 14 30 —
Edinburgh E. | M. 102:3 | 327 3 3 0 [-}556 — — — 4 20 0
Iskdalemuir G. 1025 | 326 3 24 12 | .33 — — . — -_— —
Bidston x| M. 1027 | 324 3 39 30 |+884 — 3 46 0 556 —_— 3 49 42 —
Granada C. 1056 | 308 3 20 48 |-232 — — 3 56 0 4 22 12 —
San Fernundo n | M. 107-8 | 807 3 27 30 |+4140 — — — -
Rio Tinto . | M. 107-9 | 309 4 9 0 [4-2629) — — — 4 27 0 —
Victoria o UM, 120-7 34 —_ - — 4 20 6 —




Lick 1276

— 45 3 8 8 4509 ¢ -—_ —_ — 35 -
Ottawa B. ’ 1386 | 359 3 3¢ 18?4170 — 3 39 ?|—135 3 51 0 — ~—
Toronto E. | M. 1404 | 357 — — — + 37 0 — -—
Harvard Univ. B.O.| 1413 | 353 3 31 36 (4237 — 3 39 267j{—-128 4 43 22 4 44 26 —
LaPaz —_ i 1877 | 203 3 3 0 - l — — 127 0 4 40 50 ~
1
|
|
i
|
1914. July 17.
Origin : 47.5N. 174W., determined by Shide.
Time at Origin : Th. 6m. 25s.
. @ =
s |8 1 4
. EE-rY B
Siaion and EE Eé} E P |o-c| ER s lo-c| L M. Remarks.
3 [AYS | 4
! ° o H, M. S s H. M. 8 H. M. s. M. S M.
Honolulu ¥, | M. 293 149 7T 6 +80 — 7017 —35 7 20 18 26 -
Victoria E, | M. 334 69 — — — - 7 18 & 25 -
Berkeley — 383 84 — — 720 +22 — - -
Lick — 39-4 85 7 15 52 +98 — — — — -
Osaka 0. 394 | 270 7 14 19 + 5 — 7 2 — 4 7 25 52 7 38 —
"Toronto B | M, 62-0 55 71 0 | —50 — — 7 36 12 7 45 —
Manila w. 624 | 262 717 22 --29 — — — - —
Ottawa B. 628 al 717 13 -+17 — 7025 +9 7 3 0 7 45 -
Harvard Univ. B.O. 673 51 7 17 417| 416 — - 7 34 12 7 46 —
Pulkovo G, 70-9 347 7 17 45 —2 —_ 7 2 —27 - — S50N. 174E.
Dyce, Aberdeen N. | Ma. 751 5 7018 22 |47 — 7 28 +-30 53 0 787 —_
Edinburgh B | M, 763 5 720 0 -+98 — — — 7 53 -
Eskdalemuir G 76°9 5 7 18 25 0 — 727 —22 42 18 7 48 52N. 173W,
Stonyhurst Eo| M. 784 & 719 0 [--26 — — — 7 45 -
Bidston B | M. 787 6 — 7 23 247 78 —15 — 8 0 -
Siwnla 0.E.| 787 304 —_— — 7027 —39 — 7 51
West Bromwich M. 797 5 — —_ — ~ 8 3 -
Kew B | M. 809 4 — - - - 7 38 ?8.R. 7h. 42, 36s.
Shide E. | M. 81-6 § 7 19 30 +37 _ — — 8 3 0 —
N. | M. 816 5 719 0 + 7 — 729 — 6 — 8 0 0 —
Paris G, 83-6 2 719 5 0 —_ 7029 —21 7 40 O 7 52 58 -
Padova V. 869 | 856 7 20 43 +80 — 7 30 +25 - - —
Batavig W, 87-2 | 258 721 07 +94 - — —_ 78 0 —
Moncalieri S. 87-5 359 719 26 -2 -—_ 29 —28 7 48 7 8 1 20 —
Florence A. 886 | 356 _ o 7 23 127 7 30 —21 7 50 0 8 & 0 -
Barcelona Ma. 90-7 358 — e — —_ 7 47 237 8 4 36 —
Adelaide ®, | M, 927 217 — . — 7 31 -1 -— 8 11 0 —
Rio Tinto E, | M. 941 10 - - — ~ 8 4 0 -
Kodaikanal e M, 946 | 291 -— o —_ 7 33 +99 59 42 8 8 42 —

01




San Fernando {E.

1T

M. 954 | 10 - N -~ 732 0 | 495 - 8 11 80 -
IN M. 954 | 10 - T2 02 - — 8 14 0 —
Helwan E. | M. | 993 ‘338 i — . - — — 8 12 6 —
La Paz — 1128 | 90 721 0 [13% — - 8 2 0 8 6 18 —
i ‘
! i
; I
|
] }
| |
|
! i
‘ ; ‘
' : ‘
| |
I H
‘ i
; i
|
|
\
I
|
|
i
4 |
[
|
| !
|
‘ f
!
1 1
j !
‘ ‘
{
| i
1914. July 21.
Origin : 46N. 130W., determined by Shide.
. .. ¢ .
Time at Origin : 22h. 31m. 17s.
g (8 L=
Station a g | g8 | B
Compoens. 513 §§ £ P. o-c| PR, s. 0—C. L. M. Remaxks,
RS
° H. M 8. k] 0 M. 8 ig M S, 8. i B s 8. " M Bl
| O
Victoria n | M. 52 1 59 | 22 19 27| .. — — R R T T —
Borkeley (R 99 | 42 | 23 34 26 | +d0 — 22 37 6 483 22 38 54 | 22 40 4 —
PN 90 1142 0 22 34 30 | 444 — — Do — 22 40 14 -
Lick ~ | 10 {2 | 22 34 38 ' 438 - . I 192 37 547 22 41 30 —
St. Louis Wl 801 g ot 22 38 0|41 — 22 44 35 4102 22 48 36 | 22 50 29 -
Honolulu E. | M. 33-6 | 232 — — 22 44 48 . 15T 22 46 48 | 922 48 42 —
Toronto E, | M. 353 75 22 20 1‘.’7J — -— o122 50 12 22 52 &4 —
Ottawa .. 371 | 71 | 23 38 94 | -3 - 22 44 9 | —33] 2 5 0 | 2 51 6 —
Harvard Univ. v. | B.O.| 406 | 76 | 22 38 25 . —52 22 44 28 | 64 22 52 27 | 92 55 17 —
Dyce, Aberdeen . | Ma. | 680 | 27 — . — 22 50 48 | —31 — 28 5 12 —
Edinburgh M, | 688 | 29 — — 22 51 07 -39 | 3 28 10 12 —
Eskdalemuir 3. 692 | 29 | 22 42 9 | —2 - 22 51 3 |-30! 23 1 0 — —
Stonyhurst @ | M, 07 30 — — 22 52 014 8] — 23 10 0 —
Bidston M. | 708 | 30 — — 22 51 30 | —23 ] - 23 12 0 —
Azores | M. 723 54 — — — | — 23 6 427 —
Pulkovo 5 730 | 10 | 22 42 33 | —20 — 22 51 43 | —36! — — 50N. 140W.
Kew A 733 | 80 — — . 93 3 01| 23 12 42 -
Shide Ve | ML 736 | 31 - 22 52 0 | —26; 28 6 0 | 23 10 30 —
i | M. | 736 | 31 — — — e — 23 11 0 -
Paris G. 765 | 30 | 28 43 29 | 414 - 22 52 31 | —291 25 7 0 | 33 11 0
Moncalieri 8. 816 | 29 | 22 43 341 —1l — 22 53 21 | 88| 23 2 18 | 23 14 &7 —
Rio Tinto B M. | 819 | 42 - — - | — 23 7 0 —
San Fernando  {®. | M. | 832 | 42 — — — {23 5 02| 23 16 30 —
in [ M. 832 | 42 — — P28 5 307( 23 16 30 -
Helwan (E [ M., | 021 | 17 — — — ! - 23 29 0 —
ix [ M. | 1021 | 17 . — — ‘ -~ 25 20 0 -
|
|
! i

Gl
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TABLE.
P ¢
T J ‘ L 4 | L4
sE0 P s (s-pls8] » s-pl 48 -P
Rgl se sec. " sec. § 75| sec. xesc sec. a E‘L aeI;. sesc. Ssec.
l

! !
1 { 15 : 28 13§51 ) 5531 991 438 101 | 855 | 1565 | 710
20 311 55 24 152 | 560 | 1004 | 4441 102 7 860 | 1575 | 115
3147 83 36§53 566 | 1016 | 450 1 103 | 865 | 1584 | 719
41 62 g 1101 48154 | 573 | 1029 | 456 104 | 870 ‘ 1593 | 728
5 77 137 ( 60 8551 579 11041 | 462 1 105 | 874, 1602 | 728
6 92 164 72156 | 5861054 | 4681 106 | 879 ! 1612 | 733
7 106 | 190 t 84 ¢ 567 | 592 | 1066 | 474§ 107 884 | 1621 | 737
8| 121 | 217 96 158 | 599 | 1079, 480 1 108 | 888 | 1630 | 742
9 136 243§ 107459 | 605 | 1091 E 486 1 109 | 893 | 1639 | 746
10 150 1 269 119§ 60| 6121103 ; 491 | 110} 897 | 1648 | 751
11 164 294 : 130 361 | 619 | 1116 | 497§ 111 | 902 | 1657 { 755
12| 179 319! 140 | 62| 625 | 1128 | 503§ 112 | 907 | 1666 | 759
131 193 ) 344 | 151 f 63 | 632 ) 1141 { 509 { 113 | 911 | 1674 | 763
14) 206 | 368 162 %64 638 | 1153 515§ 114, 916 | 1682 | 766
15| 219, 892 173 165 | 645 | 1165 | 52014 115 | 920 1690 770
16| 232 | 415 183166 | 651 1177 | 526§ 116 | 925 | 1698 | 773
17| 245 438 ] 193§ 67 ° 658 | 1190 | 532§ 117 | 929 | 1706 | 777
181 257 | 4601 203 ¢ 68 1 664 | 1202 | 538 | 118 |. 934 | 1714 | T80
19 269 482 r 213 169 . 671 ;) 1214 | 543} 119 938 | 1722, 784
20 1 2811 503 | 222 0 70| 677 | 1226 | 549 120 | 942 | 1729 | 787
21 293 | 524 | 231371, 683 | 1288 | 55851 121 | 947 | 1737 790
221 3051 5451 2407 72| 690 | 1250 | 560 122§ 952 1744} 792
23| 317 565 | 248 § 73, 696 | 1262 | 566§ 123 ) 957 | 1152 | 795
24 | 328 | 5841 256§ 74 702 | 1274 572§ 124 961 | 1759 798
25| 338 ) 603 ] 265§ 75| 7709|1286 577{ 125 | 966 | 1766 | 800
261 348 | 622 | 274976 71511297 582 126 970 | 1773 | 803
27 358 | 641 ) 283 4 77| 721 | 1309 | 5881 127 974 | 1780 ] 806
28 | 368 | 6591 291 § 781 1271320 593 128 978 | 1787 | 809
29 1 378 | 677 | 299179 | 7331|1332 | 5991 1291 983 | 1794 | 811
30 388 | 694 | 3061801 7391348 | 604§ 130 | 988 | 1801 | 813
31 898 | 711 | 313181 | 7745|1355 | 610{ 131 | 992 ; 1807 | 815
32 1 407 | 728 ] 321382 | 75011366 616 132 996 | 1814 | 818
531 416 744 328§ 83 756 1377 | 6211 1331 1001 | 1821 | 820
340 425 7601 33584 ) 762 1383 | 6267 134 | 1005 | 1827 | 822
35| 433 | 775 | 342 } 85| 768 | 1399 | 631 135 ! 1009 | 1833 | 824
36 | 442 | 790 | 348 186 | 773 | 1410 | 637 136! 1014 | 1840 | 826
37| 450 | 804 | 354 {87 | 779 | 1421 1 642 { 137 | 1018 | 1846 | 828
38 | 458 | 818 | 360 788 7785|1432 | 647§ 133 1023 ] 1852 1 829
39 | 466 | 832 1 366 189 | 790 | 1443 I 653 | 139 | 1027 ] 1858 1 831
40 | 475 | 8471 372190 796 | 1454 1 658 | 140 ( 1031 ( 1864 | 833
41 | 483 | 861 | 378 191 801 | 1464 i 663 1 14111035 | 1869 | 834
42 | 491 | 875 384392 807 | 1475 | 6681 142 | 1039 | 1875} 836
43 1 498 | 8881 390193 | 812 | 1485 ) 673} 143 | 1043 | 1881 | 838
44 1 506 | 902 | 396 394 | 818 | 1496 | 678 ] 144 [ 1047 1 1886 | 839
45 1 513 | 915 | 402 | 95| 823 | 1506 ; 683 1 145 | 1051 | 1892 | 841
46 1 520 | 928 | 408 {96 | 829 | 1516 | 687 | 146 | 1055 | 1897 | 842
471 527 941 ( 414197 | 834 | 1526 } 692 | 147 | 1059 | 1902 | 843
48 | 584 | 954 | 420198 | 840 | 1536 . 696 | 148 | 1063 i 1907 | 844
49| 540 | 966 | 426 § 99 | 845 | 1546 | 701 | 149 | 1067 | 1912 | 845
50 | 547 979 | 432 J100| 851 | 1556 ! 705 | 150 t 1071 J 1917 | 846

|
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Remarks.

Observations and formal business to Special inquiries to
J. H. BURGESS, Prof. H. H. TURNER,
Earthquake Observatory, University Observatory,
SHIDE, Isle of Wight. OXFORD.
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For the large Earthquakes an attempt is here made to compare the
readings with theoretical values, as explained in the Nineteenth Report
of the Committee to the British Association. The position of the E
epicentre is adopted from the Pulkovo determination, unless otherwise &
stated ; and the tables of times for P and 8 are those given by _
Galitzin in his “ Vorlesungen iiber Seismometrie,” p. 137, or by 9 4
G. W. Walker on p. 54 of his ‘“Modern Seismology.” If is shown in

[1]
0
0
0
0

Fili

11 27 16
i1 38 15
11 40 21

11 42 12
11 4; 10
52
59
55
5
55
11 42 38

11
11
11 ¢
12
11 58

|
!

o
+43
Za3

112
Y
Y

iy
54
2
i
o

1

a
3
|

9

the above Report that these tables are sensibly erroneous: but the
precise values of the corrections are under discussion and it seems
better to await the definitive corrections than to introduce provisional
tables. The tables are reproduced in an expanded form on page 12
of this Bulletin. The time of the earthquake at the epicentre is
deduced from the Pulkovo records; and applying the tabular times
for the distances in the third column (calculated and also measured from
a large globe specially made for the purpose), the errors O — C of the
observed times are found.

8,
0

8.

M
11 36
1 35 12
11 40 31
11 42
11 45
11 45
11 45 44
11 48

PR,
M
11 5 46

C.
0

Observers are requested to send a copy of their Registers to Shide

8.
47
20
B

_318
— 6

each month, in order that this collated information may be published as
early as possible.

22
49

In the Farthquake Chart the stations are arranged in the order
of longitude, starting from the Azores and travelling eastward. TFor
the large earthquakes they are arranged in the order of distance from

P

M
11 26 35
11 31 35
11 30 48
11 31 28
11 31
1 32 31
11 36 17
11 36 12
11 55 10

137

epicentre, as shown in the 3rd column. The azimuth in the 4th column
is also read from the globe; and is the azimuth at the epicentre

11h. 25m. 5s.

. O IEMNFORDO R DD NI D@D
POUEAZY o BR=E EHinadWRIFFARAB D

measured from N. towards E., in which the observing station lies.
The letters in the 2nd column stand for: A. = Alfani; Aga. = Aga-

"WSHQ PERNDOPOO = HOH DO PP PP D
wmoIf o BRENOSCRONDREDDH O e S D
SRRIRER8B38832REBEES

omRISII

mennone; B. = Bosch; Bif. = Bifilar; B.0. = Bosch-Omori;

C. = Cartuja; Ca. = Cancani; C.0. = Cartuja-Omori; G. = Galitzin; ounpIT

M.

77.5W. 15.5N., determined by Shide.

: 2EZdea | Fvsdddsudss
L. = Luckmann; M. = Milne; Ma. = Mainka; M.B. = Milne- - -
Burgess; M.8. = Milne-Shaw ; 0.A. = Omori-Alfani; O.E. = Omori-
Ewing; 8. = Stiattesi; V. = Vincentini; W. = Wiechert.
Guildford and West Bromwich use a modification of the Milne.
Hamburg uses machines by Wiechert and von Rebeur-Paschwitz-
Hecker. Heidelberg’s machine is an astatic pendulum made at the
Observatory. Riverview has two Wiecherts and one Mainka.

1914,  August 3.
Time at Origin :

Origin :

Station and
Component.

Fernando Noronha ».

Harvard Univ.
Toronto

Rio Tinto
Granada
Monte Cassino
Pulkovo
Helwan

Port-au-Prince
Ottawa

St. Louis

La Paz
Eskdalemuir
Bdinburgh
Shide
Guildford
Kew

Paris
Moncalieri




1914, August 4.

Origin : 40.5N. 90.5E., determined by Shide.

Time at Origin : 22h. 41m. 15s.

s g |4 ? ‘
Station and H | 2g8 | 5 > ' ! —
Component, E SE2| 8 P. 0—c PR, S. 0—¢. L. M. i Remurks.
= &0« |
° @ H M 8. 8 T M. 8. 2 M, S. 8. H. M. S. u M. 8.
| l
Simla 143 233 | 22 45 12 | 427 22 48 30 | 460 | 22 48 86 | 22 52 30 | -
Caleutta 181 | 187 | 22 46 26 | 453 122 48 54 | — 3 - 22 52 28 ! -
Bombay 264 1220 | 22 48 0 | 53 - — — 2 58 12 | -
Kodailsanal 324 | 204 ~ 22 53 48 | 410| 922 54 36 | 23 1 1§ -
Colombo 319 | 199 — 22 55 0 | 451 — — ? -
Osalka 356 | 85 | 22 48 30 | 3 22 54 5 | —11| 22 58 20 | 23 0 3L -
Manila 370 | 125 | 22 48 53 |+ 8 - 22 54 45 | 46| 28 1 8 | 23 6 52 | —
Pulkovo 413 | 319 | 22 40 16 | 44 - 22 55 32 | -8 - - | 1oy, 98.9%,
Helwan 485 | 276 | 22 51 0 | 448 - 22 08 6 | £51| 28 2 80 | 28 15 30 -
485 1276 | 92 50 0 | -12 - 22 57 42 | 427 23 2 30 | 23 18 30 -
Batavia 490 | 138 | 929 50 85 | 490 — 1202 6 4285] 28 7 0 | 2 14 0 | --
Padova 554 {803 | 93 51 14 | 417 - 259 0 10| 28 7 2| 23 13 23 | Damped.
v 554 1303 | 922 5L M |47 22 89 3 |2 = 23 13 41 | Undamped.
Florence A 565 | 802 | 23 51 26 | 492 - 22 59 14 14190 28 11 0 | 28 15 5 -
Moncaliert ) 583 1804 | 923 51 40 | 494 22 59 32 | 416| 28 4 30 | 23 18 43 —
Dyce, Aberdeen gr Ma. | 582 {320 | 22 51 26 | 410 - 2 59 2 |+ 8 - 23 20 30 -
wo| Ma. | 582 | 320 1 22 51 32 | e 22 59 36 | 420 - 23 20 0 —
Edinburgh v M. | 593 319 | 22 51 48 | 126 — — - 23 21 30 —
Eskdalemuir G 596 | 319 22 51 45 | 421 22 54 13 22 59 47 | 14| 28 9 4 s 92N. 90E.
Paris G 596 | 310 | 99 51 41 | 417 - 22 59 58 | 425 23 13 0 | 33 2 o
e 596 | 810 | 23 51 48 | -j2d - — - -~
Stonyhurst B | M 599 [ 317 | 929 5L % | — - 200 4 | 447|238 13 12 | 2 21 30 —
Kew B[ M. | 590 | 314 | 22 51 43 | 416 — — ~ 23 19 36 —
West Bromwich M. 60-3 | 316 22 51 40 [ 411 22 55 0O 22 59 48 | 4 6 — 23 18 0 —
Bidston. RoIM. | 604 317 1 22 52 0 |30 — 28 0 36 | 453 — 23 20 48 -
Shide E M. | 608 | 314 | 22 51 40 | -7 22 56 36 | 88 0 0 |4+l2| 28 W 0 | 23 19 30 -
{;«. M. {608 | 814 | 2 51 35 |4 2) 22 55 30 | 28 0 0 | 4120 28 13 0 | 23 19 50 -
Newport, LW. B — | 608 ;314 | 2 52 0 | 427 280 15 | 427( 23 10 50 | 23 25 30 -
Barcelona Ma. 635 | 303 22 52 9 1 +19 — 28 0 26 14+ 41 23 12 52 23 21 45 -
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Quake recorded.
Time marks failed.

1914. Awugust 6.
Origin : 4N. 115E., determined by Pulkovo.
Time at Origin: 4h. 10m. 19s.

Station and
Component.

Machine,
Distance
o from
Origin.
° Azimuth,

M.

Remarks.

Manila
Batavia
Zi-ka~wei
Caleutta
Colombo
Osaka
Xodaikanal
Perth
Bombay
Adelaide
Simia
Sydney
Mauritius

Helwan

Pulkovo
Honolulu
Padova

Cape Town
Moncalieri
Paris
Edinburgh
Eskdalemuir
Kew
Stonyhurst
‘West Bromwich
Bidston

"
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Shide N. | M. 103°1 | 324 — — 4 36 16 | —28 — 4 49 30 —
Newport, IL.W. b 1031 | 324 — — — — 4 49 45 —
Barcelona Ma. | 1041 | 314 4 26 12 | 483 - — . |74 42 39 — —
Victoria E. | M. 107-2 36 — — 4 387 18 [ — 4 4 43 24 — -
Granada C, 1098 | 312 4 28 23 [4188 — 74 39 23 | 498 4 46 30 4 51 24 —
San Fernando E, | M. 1119 § 312 _— — 4 36 0 1—124 — — —
Fernando Noronha E. | M. 1466 | 268 — w |74 32 40 4 89 30 {-118 — 4 5 0 —
La Paz 167°1 | 194 4 29 23 4 29 51 4 34 18 4 53 18 4 54 51 —
i
I
1914. August 8.
Origin : 21N. 106.5W., determined by Shide.
Time at Origin : 19h. 8m. 39s.
TIAE |
Station and = | & \ 5
Component, g |22 & P 0-—¢. PRy 8. 0~-C. L. M. Remarks.
2 [ATO] <
° ° H. M. S, s, H. M. s H. M, 5. s, H, M, 8 H. M. 8
Tick W. 20-8 | 324 19 13 26 { — 3 — 19 17 24 — 19 23 25 —
Berkeley - 216 | 824 19 13 30 ( —21 — — - 19 17 32 19 17 46 —
— 216 | 324 19 13 26 —25 — —_ 19 17 37 19 17 | —
St. Louis Ww. 226 35 19 14 18 | 427 — 19 18 45 19 20 11 19 22 33 | -
w. 226 35 19 14 15 | 424 — - — 19 22 8 —
Victoria M. 30°5 | 338 — — — 19 20 12 19 26 6 | —
Toronto M. 318 39 19 17 2 (4107 — — 19 27 24 19 28 6 1 —
Ottawa B. 35°1 39 19 16 7 | 414 — 19 21 48 18 24 32 — —
B. 351 39 19 16 7 +14 — 19 21 &7 19 24 27 — —
Harvard Univ. B.O. 365 46 19 16 9 |+ 4 — 19 22 24 19 29 25 19 33 23 —
B.0. 3673 46 19 16 9 |+ 4 — 19 22 25 19 29 20 — -
Honolulu M. 47:8 | 280 19 19 48 |4+137 — 19 24 24 19 28 12 19 32 12 —
La Paz — 531 | 132 19 18 17 +11 — 19 25 26 19 36 27 19 40 39 —
Fernando Noronha 1. | M. 766 99 —_ . 1119 27 30 — — 19 5 0© —
Eskdalemuir G. 781 34 — . — 719 31 36 {+116 - —_— -
Dyce, Aberdeen %. | Ma. 79°8 32 - " — —_ — 19 57 0 —
Edinburgh E. | M. 799 34 — — 19 31 30 +30 — 19 58 6 -
Bidston . | M. 80-9 36 — . — 219 31 42 | +29 —_ 19 56 12 b
Stonyhurst n | M. 81-1 35 — — 719 32 30 +75 — 19 54 -
West Bromwich M. 818 37 — — 719 80 30 |[—-127 - 19 53 30 —
Shide k. | M.B.| 830 38 19 20 30 —45 — 19 32 0 +24 | 19 51 0 20 0 30 -
N. | M. 830 38 —_ — 19 82 0 | +24] 19 51 0 20 0 30 -
Guildford M. 83+2 37 19 20 12 ~64 — — 19 35 21 —_ -_—
Kew B | M. 832 37 - —_— 19 39 42 |+484 - 19 56 48 —
Rio Tinfo . | M. 847 51 —_ — — — 19 58 ¢ -
San Fernando g E | M. 85:2 | 52 — — 19 38 0 (+360° — 2 3 0 -
N. | M. 852 52 — — 19 32 80 +30 —_ 20 2 30 -
Paris G. 860 39 — — 19 32 32 | 423 | 19 50 O 19 51 0 —
Granada C. 871 51 19 26 48 14309 — - 19 46 0 19 57 48 -




Barcelona 89-2 45 19 19 50 |—120 — — 19 38 25 2 4 0 -
Moncalieri 91-¢ 40 19 32 33 |4633 — 19 39 19 |+4376 19 45 14 20 5 50 -
Pulkovo 91-9 20 19 22 21 416 — 19 33 8 — b —_ — 25N, 104W.
Florence 93°8 40 — — — .. {119 53 O 20 4 0 —
Sydney E. 1113 | 240 — — 19 37 6 +47 —- 20 1 30 -
Helwan F. 1149 40 — - —- 19 40 0 4192 — — —
% N. 114-9 40 — —_ 19 42 0 |+312 — — —
Adelaide E. 121°9 | 241 —_ — — — 20 19 36 —
Mauritius E. 16573 84 20 33 36 — — — 20 48 6 —
{ N. 1653 84 — — — — 20 48 24 —
I
| |
oo
|
|
1914. August 22,
Origin : 125W. 43N., determined by Shide.
Time at Origin: 5h. 28m. 17s.
°53 8 sl 2
Station and - ==8 -1
Component. 3 *EE .ga § P, 0~C. PRy 8 0—~C. L. M. Remarks.
e
A Mo ° H. M. 8. s H, M, § H M. S 8, H, M, 8. H., M. 8.
Berkeley E. — 55 | 157 5 30 22 +41 - ~ 5 32 44 5 34 0 —
{ N.oj — 55 | 157 5 30 20 | 439 — — 5 32 50 5 34 387 —
Vietoria ol 55 12 — - —_ t5 28 54 5 31 42 -
Tick w. 65 | 155 5 30 21 +25 — — & 32 59 5 35 58 -
Toronto E | M. 328 72 - — ?5 40 54 | +16 5 48 6 5 50 18 —_—
Honolulu Bt M, 349 | 243 5 34 42 | —47 — — 5 42 0 5 46 12 —
Harvard Univ, ®. | B.O. 38-9 72 5 36 2 0 5 37 41 5 42 19 +11 5 48 43 5 50 28 —
Dyce, Aberdeen . | Ma. 690 29 5 40 4 | 436 — 5 49 21 +50 — 6 10 30 —
% . | Ma. 69-0 29 5 40 2 | 434 —_ 5 49 12 +-41 - 6 10 45 —
Edinburgh B | M. 696 31 — w (75 45 30 — — 6 8 18 -
Fiskdalemwir G. 700 81 5 39 36 4 —_ 5 48 48 | 4+ 5 6 0 0 6 7 42 | 40N.121E.
Azores B | M. 2 56 —_ — 5 49 0 |+ 3 — 6 13 0 -
Bidston B | M. 715 32 - — 25 49 24 423 — 6 9 0 -
Stonyhurst E. | M. 718 32 — — 5 50 36 +-95 — 6 9 30 —
West Bromwich M. 727 32 5 38 42 —89 — 5 48 0 —75 - 6 11 30 -
Kew E. | M. 741 32 5 44 0 |4-240 —_ — — 6 13 48 —
Guildford M. 742 32 5 39 20 —40 —_ 5 43 48 1346 6 4 40 6 12 24 —
Shide E. | M. 74'3 33 — - 5 49 40 [+ 5 — 6 14 0 —
{N. M. 743 33 5 40 5 + 4 — — — 6 14 30 —
Pulkovo G, 753 13 5 40 4 | —4 — 5 49 38 | — 8 — — 43.5N. 123.4W,
Paris G. e 32 5 40 21 4+ 1 — 5 50 10 0 6 3 0 6 11 0 —
TLa Paz — 791 | 125 5 40 51 +20 — — ! 5 50 16 6§ 53 0 —
Rio Tinto E. | M. 818 45 - — 75 48 0 ! —61 — 6 12 0 -
Moncalieri 8. 825 32 5 40 45 -5 — 56 9 4301 6 2 54 6 15 44 —_
San Fernando E | M. 83-0 45 — — — [ - 6 15 30 —
3» M, 83:0 | 45 — — — [ - 6 16 30 —
Barcelona Ma. 831 37 — . {75 47 39 — . 6 3 32 6 19 20 —
Padova V. 837 29 5 46 54 | — 3 —_ 5 51 24 ( -3 - 6 4 44 -
Granada C. 838 48 5 40 58 [ —_ 5 81 28 41 6 11 30 6 18 40 —_

01
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12
TABLE
=] n

2 s8] P s |s-plogl p s ls-p| 28| @ s ls_p
| ‘z I Sl sec. sec. see. R H| sec. sec. { sec. A5 | sec sec. j sec.

H |
Z 1{ 15| 28| 13]s1) 553 991§ 438 | 101 | 855 | 1565 | 710
E 20 31| 55, 24|52 5601004 | 444 | 102 | 860 | 1575 | 715
_= e e 3( 47| 8 36]|53| 5661016 450 | 103 | 865 ’ 1584 | 719
- . 41 62| 110 48|54 573 ] 1029 | 456 | 104 | 870 | 1593 | 723
= 5( 77| 1371 60|55 | 579|104l 462 | 105| 874 1602 | T28
fiils 6| 92| 164| 7236 586 | 1054 | 468 | 106 | 879 (1612, 733
’ 70 106 190 S84} 57| 592 ) 1066 | 474) 1071 8841 1621 | 737
© @ 81 121| 217| 96|58 | 590 | 1079 | 480 | 108 | 888 | 1630 | 742
— 9‘ 136 | 243 | 107 |59 | 605 | 1091 | 486 | 109 | 893 | 1639 | 746
10 | 150 | 269 | 11960 | 612 | 1103 | 491} 110 | 897 | 1648 | 751
1] 164 | 294 130 )61 6191116 | 497 | 111 | 902 | 1657 | 755
NN 12 i 179 | 319 140 ) 621 6251128 | 503 | 112 | 907 | 1666 | 759
13] 193 | 344 15163 63211141 ] 509 | 113 | 911 | 1674 | 763
141 206 | 368 | 162 ) 64| 63811153 | 5151 114 | 916 | 1682 [ 766
- — —— 15 219 | 392 | 173 |65 | 645 | 1165 | 520 | 115 | 920 | 1690 | 770
(B8 16| 232 415 183} 66| 651 | 1177 | 526 116! 925 | 1698 | 773
D 17| 245 | 438 193 | 67| 658 | 1190 | 532| 117! 929 | 1706 { 777
- 181 257 | 460 | 203 ] 68| 664 | 1202 | 538 118 | 934 | 1714 | 780
19| 269 | 482 | 213 ]69 | 671 | 1214 | 5431 119 | 938 | 1722 | 784
|z 20 | 281 1 503 | 222 Y70 | 677 | 1226 | 549 | 120 | 942 | 1729 | 787
21| 9293 ] 524 1 231§ 71| 683 | 1238 555 | 121, 947 | 1737 | 790
22| 305 B45 | 240] 72| 690 | 1250 | 560 | 122 | 952 | 1744 | 792
e - 23 | 317 565 | 248 73| 696 | 1262 | 566 | 123 | 957 | 1752 | 1795
24| 328 | 584 | 256174 | 702 | 1274 ! 572 | 124 | 961 | 1739 | 798

265 V75, 709 | 1286 | 57T | 125 | 966 | 1766 | 800

[N 26 | 348 ) 622 5821 126 | 970 { 1773 | 803

]
]
fry
-3
=
-1
O
w
=
15
31
J

271 3581 641 2837177 721 1309; 588 1 127 | 974 | 1780 ; 806
28, 368 | 659 201 )78, 7271330 593} 128 | 978 | 1787 1 809

739 ] 1343 | 604 | 130 ) 988 1801 | 813
745 | 1355 | 610 ] 131 | 992 | 1807 ¢ 815

I
!
T T T T — —_ 29 | 378 | 677 299§ 79| 733113321 599} 129 | 983 | 1794 | 811
|
|
|
I

321 407 | 728 321|182 750 1366 | 6161 132 | 996 | 1814 | 818

33\ 416 | Tdd | 328|883 756 | 1377 | 621 | 183 | 1001 | 1821 | 820

NEEE 34| 425 ) 760 | 335 | 84| 762 | 1388 | 6264 134 | 1005 | 1827 | 822
! 5 [

b 1399 | 6311 135 | 1009 | 1833 ) 824
36 1 442 ¢ 790, 348186 | 7731 1410 | 637} 136 1014 | 1840 ) 826
P — - 37 ) 450 804 | 354 )87 779 | 1421 | 642 ¢ 137 1018 | 1846 ) 828
38| 458 ) 818 | 360 § 8| 785 | 1432 | 647} 138 | 1023 | 1852 | 829
39 ) 466 832 | 366489, 790 1443 | 6531 139 | 1027 | 1858 | 831
- o 40 ] 475 847 1 3723190 796 | 1454 | 658} 140 | 1031 | 1864 | 833
rLgor 41 ) 4831 861 | 378 § 91, 801 | 1464 | 663 § 141 | 1035 | 1869 | 834
= 42 | 491 | 875 | 384 §92 1| 807 | 1475 668 { 142 | 1039 | 1875 | 836
o —— 43 | 498 | 888 ) 390193 | 812 | 1485} 673§ 143 | 1043 | 1881 | 838

L e 44 1 506 1 9021 396 194 | 818 | 1496 | 678 ] 144 | 1047 ; 1886 | 839
<EEER 45 | 513 | 915 402 1 95| 823 | 1506 | 683 | 145 | 1051 | 1892 | 841
.. 46 | 5201 928 | 408 | 96 | 820 | 1516 | 687 | 146 | 1055 | 1897 | 842

47 | 52T 941 | 414 ] 97! 834 ) 1526 | 692 | 147 | 1059 | 1902 | 843

= 48, 534 | 954 | 420 § 98 | 840 | 1536 | 696 | 148 | 1063 | 1907 | 844
g 19 540 966 426 | 99 845 | 1546 701 149 | 1067 | 1912 845
E 50 | 547 979 32 1100 | 851 | 1556 | 705 | 150 | 1071 | 1917 | 846
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For the large Earthquakes an attempt is here made to compare the — ]| : -
readings with theoretical values, as explained in the Nineteenth Report 5
of the Comnmittee to the British Association. The position of the E— 138
epicentre is adopted from the Pulkovo determination, unless otherwise .
stated ; and the tables of times for > and S are those given by !
Galitzin in his “ Vorlesungen tiber Seismometrie,” p. 137, or by EEN
G. W. Walker on p. 54 of his < Modern Seismology.” It is shown in o
the above Report that these tables are sensibly erroneous: but the
precise values of the corrections are under discussion and it seems
better to await the definitive corrections than to introduce provisional
tables. The tables are reproduced in an expanded form on page 22
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27
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10 3
14

1210 *40 18
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103

of this Bulletin. The time of the earthquake at the epicentre is
deduced from the Pulkovo records; and applying the tabular times
for the distances in the third column (calculated and also measured from
a large globe specially made for the purpose), the errors O — C of the
observed times are found.

RN

PRy
M.

Observers are requested to send a copy of their Registers to Shide
each month, in order that this collated information may be published as

+38

3s.

early as possible. T g o s e
In the Earthquake Chart the stations are arranged in the order
of longitude, starting from the Azores and travelling eastward. For

29 19

10 28 40
2

10

the large earthquakes they are arranged in the order of distance from
epicentre, as shown in the 3rd column. The azimuth in the 4th column

10h. 19m.

iy SESSNARRIERT A
E

is also read from the globe; and is the azimuth at the epicentre
measured from N. towards E., in which the observing station Lies.

The letters in the 2nd column stand for: A. = Alfani; Aga. = Aga-

‘udup 12 20 a2 ot R R -
woiy o R D T 0 2 6
0UBISI(T

o3 2n &2
T a0 3 15 10 D D I

mennone; B. = Bosch; Bif. = Bifilar; B.O. = Bosch-Omori;

C. = Cartuja; Ca. = Cancani; C.0. = Cartuja-Omori; G. = Galitzin; ourey |

L. = Luckmann; M. = Milne; Ma. = Mainka; M.B. = Milne-
Burgess; M.S. = Milne-Shaw ; O.A. = Omori-Alfani; O.E. = Omori-
Ewing; 8. = Stiattesi; V. = Vincentini; W. = Wiechert.
Guildford and West Bromwich use a modification of the Milne.
Hamburg uses machines by Wiechert and von Rebeur-Paschwitz-
Hecker. Heidelberg’s machine is an astatic pendulum made at the
Observatory. Riverview has two Wiecherts and one Mainka. |

September 1.

Origin : 4.5S. 13.5W., determined by Shide.

Time at Origin :

Station and

Component,
Ternando Noronha
San Fernando

Ageension
Granada
Moncalieri
Tlorence
La Paz
1lelwan




1914.  September 25.
Origin: 78. 80.9W., determined by Shide.
10h. 30m. 28s.

Time at Origin :

£ 8.5 2
Station an = - =1
Qo:_wcumu% g £ & .mo £ o-c. PRy 8. o-—c. L. M. Remarks.
ER I i
- ° ° H. M. s, i M. m ML ! H. M. o M. 8.
\
I .
La Paz — 10 34 38 — 10 37 46 +30 10 40 1 ' 10 40 21
Fernando Noronha M. — — - Y15 0 .
Toronto M. 10 36 18 - 710 44 94 149 — = _
Ottawa B. 10 39 35 — 0 4642 | —37| 10 52 12 — Reported in Ecuador,
Victoria n. | AL — — — 11 8 24 | 11 8 ¥ —
Honolulu k| M. - — 210 54 0 461 11 7 42 ¢ 11 13 36
Granada C. 10 43 5 10 44 58 | 10 53 15 | 23| 11 12 0 | 11 20 54
Bidston E | M, 10 47 18 — 10 55 6 | -L40 = 1M 36
Eskdalemuir G. 10 43 23 — 10 54 2 —~27 11 11 ¢ —
Stonyhurst M., - - 210 56 12 14102 — 1122 0 —
Shide M. - - — i1 11 6 1121 0 -
Edinburgh M. . - — -— 11 22 0 —
Barcelona Ma. — — 47 501 11 15 54 11 20 10 —
Paris G 10 43 6 - 0 —52 — | - —
Monealieri S. —_ — ! 4 15 —68 117 10 | 11 2 18 —
Helwan B | M., — - 711 0 0 |4100 - ;11 41 36 —
Baku | 3. — St 51 8 1 o1 28 480 11 28 0 | 11 87 36 —
Manritius x| M. - - — - P11 47 12 —
|
i
|
! i
1914.  October 3.
Origin @ 16N. 64W., determined by Shide.
. o - ¢ .
Time at Origin : 17h. 21m. 56s.
R s ! !
. RS DA | ,, ,
Station and R ER=R = ! N
o . ERE I ,_ [o—c¢. I. M. Remarks.
Z TSt & 7 ;
- A ° e | om M. S, s. H, M. S, M. M, &
| :
Uarvard University | B.O. ‘ 270 | 348 17 17 35 10 - 7 Martinigue and
i St. Vincent.
Toronto M. | 17 17 48 17 G —
Ottaw B, 17 7 12 17 18 -
St. Lowis w. 17 17 17 17 27 -
La Paz — 17 17 2 17 20 | Felt in Jort de France.
Fernandoe Noronha 17 17 30 —
Rio Tinto 17 — 17 4 .-
San Fernando 17 - 17 [
17 — 17 18 —
Santa Clara 17 17 89 50 — -
Cork 17 - 1733 0 —
Granada 17 17 41 18 17 4 42 | 12N 36W.or 184N, 57.5W.
Victoria 17 17 51 12 17 57 42 —
Bidston H 17 — 17 51 18 —
Eskdalemuir | 17 405 19 46 0 — JRLLTh. 44m, 185,
FIN. 60.5W.
Stonyhurst 37 17 31 6 -85 - 17 38 42 |—103 17 48 24 17 12 -
Shide 40 17 32 154) + 4 — 17 40 304+] + 5 - 17 o —
40 17 32 320%1 49 — — . — 17 0
Newport, LW, 40 17 32 13 + 4 - 17 40 20 — & — 17 20 —
West Bromwich 38 17 30 32 —79 — 17 40 7 —18 — 17 19 -
Edinburgh 34 17 32 30 | +18 — — — 17 48 —
Guildford 40 17 32 36 +20 | — 1740 0 —33 1747 12 17 6 -
Kew 40 17 32 21 + 8 - - — 17 12
Dyce, Aberdeen 33 32 4 13 - 17 4 13 — 17 4 -
t 33 17 32 ¢ —13 | — 17 40 14 — - —
Barcelona 52 17 32 8 =171 | 17 40 11 TIT 4T 43 17 49 3
Paris 43 17 82 18 — 7] 17 3 32 17 40 27 7 50 0 780 51 —
Mongalieri 47 17 32 40 — 6! — 17 41 4 17 48 10 17 57 10 —




Tlovence - 17 41 38 17 0 f —
— 17 41 28 17 30 17 30 —
TPadova — 17 41 17 13 17 52 _ —
Monte — 17 42 20 — ! —
Pompeii — 17 40 0 17 0 — 4960 ks, W
- 3% -0 17 0 e —
Malta — — — 8 3 0 -
Pulkovo — 17 43 42 - — 18.0N. 62.0W.
Helwan 17 4% 36 18 —
Honolulu — - 17 46 © 18 —
Cape Town — 17 46 6 — 17 -
Baku - 117 45 50 18 0 0 18 —
Simla — — 18 19 o0 19 —
Manritins —_ — i8 20 18 ww —
Bombay — — -~ 18 —
ka — — 18 12 12 18 —
Zi-ka-wei 17 45 91 17 57 2 — 18 -—
17 45 29 | 17 56 48 — 18 —
saleutta — - - 18 38 10 18 —
Kodaikanal — — 18 30 0 18 —~
Colombo - — 18 37 42 18 -
Sydney — - 18
Riverview — 17 5 6 18 24 6 18
Manila — 117 5% 22 — 18 —
Adelaide -— — 18
Cocos — — - — —
Perth — — — — —
Batavia — — 18 39 0 18 54 0 —

1914.  October 3.
Origin : 37.5N. 32,5E., determined by Shide.

Time at Origin : 22h. 6m. 34s.

g lg i &
Station and Z (5851 & P 0-¢ PR 0—C b Remark
Corponent. g Mm‘r. = . —C, 1 —C. 5 AL emarks.
CIEEI
° H. M. 8. 8, H, M. 8. M. M., 8. . M. 8. H. M, S.
! ; :
| , |
Helwan M 77 8 22 8 30 | —1 _, — 22 16 22 11 12 22 16 0 —
Baku G. 188 72 22 10 34 +37 — — — —_
Pompeii | O.A, 143 | 288 22 10 10 | + 6 — — 22 13 17 — Disastrous quake in Asia
0.4, 1418 288 2 10 7 4 3 — 22 18 0 — Minor.
Malta M. 14 263 2 11 0 +52 — — — 22 21 0 —
Monte Cassi Ca. 14 201 22 10 20 + 8 - — 722 15 52 22 16 535 | Asia Minor. o
Florence E. | A, 17-8 | 298 22 10 53 +10 —_ 13 22 16 0 22 17 0 —
“ N, | A 17-3 | 298 22 10 53 +10 — 13 — 22 16 0 —
Padova V. 178 | 804 2210 49 + 6 — 14 — — -
Monealier] S. 2000 | 300 22 11 20 |+ 5 — 14 — 22 19 21 -
Heidelberg — 211 | 312 22 11 51 | 423 — 13 — — —
Pulkovo G 223 3 22 1t 59 | +16 — 16 — — 3TAN. 20,15,
Barcelona Ma. 236 | 289 22 11 A7 —1 — 16 122 18 11 22 24 3 —
Paris — 243 1307 22 12 7 2 — 16 22 19 0 22 20 0 | 39N. 32E.
Kew M. 269 | 312 22 12 42 ) 11 — — — 22 2 0 —
Guildford M. 27-¢ | 311 22 12 # | +12 — 22 17 22 19 35 22 26 48 —
Shide M.B.| 202 _ 310 22 13 04! 26 — 22 17 — 22 24 0+ Time uncertain.
M. 979 1310 | 92 13 04| -+26 — 22 17 — 22 24 30%| N
Newport, I.W. = 272 “ 310 | 22 13 5 | 431 22 18 — 22 25 30 —
West Bromwich N, | M. 28+2 | 313 23 12 44 ] — 2 17 — 22 24 19 —
Granada Q, 285 280 22 12 40 | — 7 - 22 17 22 20 48 22 24 15 | 36.6N. 30.2E,
Stonyhurst B M. 28-8 | 815 22 11 30 —80 — — 22 16 24 22 24 42 —
Bidston L.} M. 291 | 814 22 13 6 +13 — 22 18 ~— 22 27 24 —
Eskdaleruir G. 29-8 | 318 22 13 1 | +1 — 22 17 — — —
Edinburgh E. | M. 300 | 319 22 13 6 |+ 4 — — — 22 27 48 —
Dyce, Aberdeen ¥ | Ma, 30°1 | 322 22 13 4 [ 41 — 22 17 - 22 26 4 —
N. { Ma. 301 | 322 22 13 4 +1 — 22 17 — 22 26 34 —
San Fernando fE. M, 30-7 | 280 22 18 0 — 9 — 22 18 — 22 31 0 .
Iw | M, 3007 1280 1 22 13 0 |--9 — 22 17 — 22 31 0 -




Rio Tinto 283 1 22 4 0 - — — —
Cork 310 | — - 722 18 0 | —40 — ! —
Sinla 89 122 14 54 — 22 21 0 | (62| 22 27 6 -
Bombay 106 2 1 1 - 22 22 59 |4144 7 22 29 57 —
Kodaikanal 112 22 18 42 —_ — 22 27 18 —
Caleutta 91 22 17 55 — — 22 25 2 —
Colombo 113 22 17 9 — 22 28 24 1299 22 40 0 —
Mauritius 153 — 722 22 6 — . 22 31 54 -
153 — 722 22 54 22 38 54 —
Zi-ka-wei 65 22 18 33 — 22 40 30 —
Cape Town 192 — — ? 22 43 30 ¢ —
Fernanda Noronha 251 22 18 30 — 22 51 0 _ —
Harvard Univ. 312 22 18 11 - 22 42 28 37N, 30H.
Ottawa 316 22 18 40 — 22 42 24 S.R. 22h. 33m. 12s.
Cocos 116 -— 122 24 0 - -
Toronto 317 — - 22 47 6 —
Osaka 55 22 19 18 — 22 38 47 —
Manila 79 22 19 33 - 22 41 16 -
Batavia 105 22 19 36 - 22 43 0 —
St. Louis 319 22 19 48 — 22 46 0 —
Vietoria 344 — — 22 49 54 —
Perth 115 — 223 30 0 — —
Lu Paz 263 22 25 12 —- 22 56 2 —
Honolulu 1 — — 23 8 42 —
Adelaide 112 — 722 32 48 — — —
Riverview 105 - 22 28 48 - .22 59 42 -
Sydney 105 | 22 16 0 — |28 19 24 —_
,
i | ;
{
1914. October 6.
. . - - - .
Origin : 30S. 179.5W., determined by Shide.
e o
Time at Origin: 19h. 15m. 50s,
s lg .| 4 |
Station g 2 lagg| = ,
CM:_w%kMMM zm & £ 2 & o, 0-C. Piy L M. _ Remarks.
2|50 < ]
o M o H. M. 8 . M. n. M. H. M, W os |
i
Adeluide M. ‘1| 252 19 23 12 + 8 — — 19 35 0 —
Perth M. 6 | 230 — 719 31 0 - — 190 49 48 -
Honolulu M. 4 26 - . —_ 719 3¢ 48 19 49 48 19 52 30 —
Munila W. 44299 19 27 42 -+20 — — — - —
Batavia W. 71272 19 27 12 —12 - 19 36 25 19 52 0 19 58 0 | —_
Osals 1o, "3 | 823 19 29 8 | 75 — - — 19 42 14 _
Zi-ka-wei LWL 0 | 312 19 28 30 | + — 19 38 36 - — —
La Paz i — *3 1115 19 290 42 ~—13 — 19 4 16 20 1 0 20 1 52 —
Colombo * 6 | 272 — - 719 49 0 — 2 12 0 —
Mauritius 4+ 1235 - — 11y 47 36 20 2 49 20 3 48 —
Kodaikanal _ 4 | 272 — — — 20 2 54 . _
Bombay 279 — — — — 20 21 17 .
Fernando Noronha . 131 19 39 15 — 19 50 15 — 20 33 30 —
Helwan E. _ 281 19 89 o0 — — — - —
Bdinburgh i, 355 19 55 0 — — — 2 1 0 _
Iskdalemuir 335 |19 3G 45 — 43 L. t18 9 o0 — —
Bidston =, 355 | 19 46 42 - a2 | - 20 _
Kew E. — - —_ 21 —
Gaildford 19 45 30 - 40 2 42 0 20 —
Shide E. _ 19 48 0 — — 20 —
Stonyhurst o 19 45 30 . — 20 _
Paris i 19 35 57 — 31 2 39 ¢ 20 .
M oncalieri 341 19 36 14 — 22 20 28 49 20 _
Pompeii 317 19 36 0 —_ i 19 46 0 R
Barcelona 9 19 47 50 — — — 20 -
Rio Tinto B, 34 20 39 0 — -— — 21 —
San Fernando (BN 33 20 38 30 — 20 48 30 . — 20 -—
I n. 35 20 88 0 — E _ 2 .
Granada 24 19 35 36 — 19 48 25 20 3 9 20 —




1914.  October 9.
Origin : 35N. 78E., determined by Shide.
2h. 39m. 10s.

Time at Origin :

01

" T
sy .| 49 )
Station and £ |5 g ) , Qe
Component. M 5 m .mu m P, 0-C. PRy S o--C. L. M. Remanrlis,
E I
° M. L 5 H. M. 5. H. M. S. s. H. M. 8. H. M. 8.
|
| |
Simla 0.E. 2 — i - — 2 50 42 | T.ocal quake.
Caleutta E. | M. — 12 45 18 —33 2 46 19 2 48 21 -
Bombay | M. 72 44 59 | — — 2 47 0 " —_
Bakn G. 2 — P2 48 11 | —20 — 3 2 34 —
Kodaikanal E. | M. — | — . 2 48 36 2 51 49 -
Colombo E. | M. — 2 0 | —13 2 53 18 2 54 0 -
Zi-ka-wei W 2 — _ 2 21 - 2 2 54 89 2 3 21
Pulkovo G. 9 — P2 55 | —12 — —
Tlelwan M. , 2 - I3 12 [+4] 3 2 61 8 8 12 p
Manila A i 2 - 2 4 |+118 3 5 18 3 8 0} —
Osakea 0. ! 2 — 2 4 |+161 3 4 49 3 10 40 ~-
Batavia W | 2 - - . —_ 2 58 0 —
Pormnpeii N, | O.A, ! 2 — 2 35 0 ~a1 — — —
Padova V. 17308 2 — — - — —
Moncalieri 8. -1 304 2 - 2 56 4 |--3 3 11 9 3 16 45 —
Puris G. 5 laog | 2 — 2 36 37 ol 316 o — -
Dyee, Aberdecn Ma. 561 321 2 — — . — 3 17 0 —
Kew M. 564 -~ — ” —_ 3 19 8 -
Gujldford R | M. | 567 2 — 2 5 3 11 58 § 17 2 —
Edinburgh | M. 56+9 2 — — — 3 19 2 —
Stonyhurst . | M, 570 2 — — 3 6 3 7 8.R. 3h. 2m, 30s,
Rskdalemuir G, 5771 2 — 2 57 3 0 25N. T1W,
West Bromwich ~o | ML 572 2 — 2 56 3 —
Shide 57°2 2 — - 3 —
5772 -— 2 o7 3 —
Bidston (4 2 — 2 59 3 —
Barcelona 0 2 — 2 97 13 28 3 —
Mauritius 3 — - - 3
3 - ~ — - 3 0 | 3 -




Granada

11

Tana C. 638 19290 ; 2 49 49 2 58 20 0 — 1 3 13 0 3 17 30 .
Rio Tinto B | M. 656 | 300 — — — 3 81 0 —
Cape Lown B, | M. 886 | 226 — 42 — — 3 37 36 —
Victoria E. | M. 944 14 - - 3 39 42 3 42 42 -
Harvard Univ. B.O. 97:6 ! 338 — 33 — 3 35 37 — —
Toronto M. 986 | 344 — — 3.3 0 — —
Honolulu M. 1026 52 — — 3 37 48 3 44 42 -
Fernando Noronha M. 1089 | 279 — 3 5 30 — 3 50 30 —

La Paz — 1446 | 293 2 59 21 50 - . — — —
1914.  October 11.
Origin : 14.7N. 93.2E., determined by Shide.
. .o —-
Time at Origin : 16h. 17m. 12s.
Station and £ E58 . 2 5 oy : . \
Component. g G2 m r. 0--C. PRy S 0—C. L. ; M. Remarks.
= SRS -
- o . 0. s WM. s | . s H. M. I
|
Calentta 16 20 1 — 16 25 87 16 30 12 —
Jolombo — — 116 16 25 386 16 26 48
Kodaikanal - - 116 16 31 12 — -—
Bombay 16 15 — — 16 28 10 -
Simla 16 48 — 16 16 30 48 6 31 18 —
Batavia 16 48 - —- 16 30 9 —
Manila 16 36 — 16 23 48 - -
Zi-ka-wei 16 31 — 16 % 31 7 — —
Osaka 16 44 — — 16 34 11
Baku 16 41 | — 16 16 41 0 16 47 4 -
Helwan E. 16 ] ¢ — - 16 58 0 —
Pulkovo 16 43 ! — 16 — — 18N, 95E.
Sydney . = — 216 - 1710
Florence — — - 10 —
Moncalieri 16 29 91 — 16 - — —
Paris 1629 32 — 16 17 7 0 - -
Kew - \ — - 16 49 0
Guildford - — — 16 39 24 —
Edinburgh — 116 — -~ —
Shide - 16 — - -
- - 16 46 50+ — —
Eskdalemuir 16 43 16 33 12 16 — | - —
Stonyhurst { — — — i 16 42 30
West Bromwich — 716 33 0 — 17 0 0 —
Bidston — — 716 — 16 42 18
Granada - — 16 16 40 10 16 40 23 |
Ternando Noronha E. — — 16 56 0 ; 17 36 30 ! —
La Paz 16 47 7 — — | — g -
i )




1914. October 17.

Origin : 38N. 24E., determined by Shide.

Time at Origin : 10h. 42m. Os.
[ 4
Bl 8 . W
(tati £ |58 | 2
wwﬁwwmmm 3 m 28 m P, 0—C. PR, 8. 0—C¢. L. M. Romarks.
ER I
- ° i H., M. 5. s. . M. S, T, M. S, s. | m. M. s H. M. S.
Pompeii w 0.A, 78 | 293 10 45 0 — 10 47 9 — — —
PN OLAL 78 | 203 10 45 0 — 10 47 0 10 51 10 — —
Helwan .| M. 101 ¢ 141 - — 10 48 0 — 10 56 0 -
Florence A, <11°2 | 305 — — 710 46 53 10 48 38 10 49 0
Padova V. 118 | 314 10 45 45 —_ 10 48 15 — — _
Moncalieri S, 140 | 305 10 46 15 — 10 48 47 10 50 19 10 53 37 —
Barcelona Ma., 17-1 | 293 — “ — — 11 52 0 10 52 46
Paris G. 189 | 312 10 46 23 -3 — 10 49 56 10 53 0 - -—
Baku G. 20-0 I W0 46 37 — 4 — 10 50 31 10 52 0 10 54 44 —
Kew 217 | 316 — - — 110 53 12 10 54 0 —
Guildford 21-8 | 313 10 45 10 [—113 — 10 49 15 10 54 26 10 35 ¢ —
Shide 21-9 | 313 10 46 34| +10 — — 10 52 0% 10 56 o0+ -
21°9 | 313 — — 10 51 24+| 421 — — —
Granada 219 | 278 10 47 7 + 3 — 10 50 46 —-17 10 55 12 10 56 33 —
Pulkovo 221 1 8 100 47 0 | — 6 — 10 51 0 | —7 — — —
‘West Bromwich 232, 317 — — 10 51 0 —29 — 10 56 0 —
San Fernando 24-0 | 276 — — 710 54 30 {4166 — 10 58 390 —
24-0 ; 276 — — 710 52 O +16 — 10 58 0 —
Bidston 24-2 | 318 -— — 710 52 30 +42 10 55 0 1 1 4 —
Eskdalemuir 25-2 322 10 47 28 10 51 49 —16 10 53 42 — —
Edinburgh 255 | 323 — . — 110 53 0 | 447 — 0 57 0
~
1914.  October 17.
Origin : 38N. 23.5E., determined by Shide.
Time at Origin : 6h. 22m. 26s.
5 < . =
Station and m g m.m E
> > _
Component. m mm m m P, 0—C. PR,y S. 0—C. L. M. Remarks.
[ o B
AR ° H. M. S, 8. H, M. S, H., M. S. s. H. M. S, H, M. S.
Pompeit 0.A. 740|203 6 24 19 [+ 1 —_ 6 25 0 | —47 6 271 0 6 29 30 M ? Tonio.
0.A. 74 | 293 6 24 18 0 - 6 25 28 —19 6 26 28 6 28 0
Malta M. 74 | 260 _— — 6 27T 0 +73 — 6 38 ¢ —
Monte Cassino Aga, 82 | 298 6 24 44 +14 — 6 27 6 +58 — 6 28 30
Helwan B | M. 10-4 | 139 6 25 30 | 428 — — — 6 36 36 —
Florence w E. | A, 10-9 1306 ' 6 25 23 +14 — 6 28 ¢ 443 - 6 29 10 —
w. | A, 1009 1306 | 6 26 28 | 479 — 6 28 0 | -+43 - 6 30 3 —
Padova V. 11-3 | 314 6 2¢ 50 —24 — 6 28 36 +69 — —_ —
Monealieri S, 13:7 | 306 6 25 48 0 - 6 28 25 -2 6 29 ov 6 31 15 —
Barcelona Ma. 168 | 293 6 26 22 — 6 — 6 29 33 — 6 6 31 48 6 33 18 —_
Paris — 18:5 | 312 6 26 49 0 — 6 30 21 + 4 6 3 0 6 33 0 —
Baku G, 2075 75 — - — — 6 31 o0 6 38 15 | Beginning lost,
Granada C. 21-3 | 278 6 27 23 0 6 30 58 6 31 18 [ 42 6 36 24 6 37 0 | F.in Greece.
Guildford M. 2144 | 316 6 27 22 | — 2 — 6 31 6 —12 6 34 3 6 36 48
Kew M. 21-4 | 316 6 27 6 | —18 — — — 6 34 48 —
Shide M. 216 | 314 6 27 30+ + 4 — 6 31 30|+ 7 6 34 0+ 6 36 30+ —
M. 21-6 | 814 — — 6 31 03 —23 — 6 34 40% —
Newport, LW. - 216 | 314 6 27 50 | 424 — — — 6 35 30 | 8. lost in traffic.
Pulkovo G. 221 9 6 21 27 -5 - 6 31 26 — 7 — — 22.5N. 38.5E,
West Bromwich M. 228 | 317 6 27 36 | — 5 — 6 31 40 | — 7 — 6 36 0 —
Rio Tinto E. | M. 236 | 278 — .. 176 3 o — - 6 40 0 —
San Fernando e | M. 236 | 276 6 28 30 +50 — — — 6 37 0 —
I N | M. 236 | 276 6 26 0 [—100 — 6 32 30 | +28 — 6 38 ¢ —
Stonyhurst E. | M. 237 | 320 — — 6 31 42 —22 6 34 42 6 38 48 —
Bidston E. | M. 2349 | 810 6 28 18 | +25 — 6 31 48 —20 — 6 39 48 —
Eskdalemuir G. 24-9 | 328 6 27 53 | —10 - 6 32 15 —12 6 34 0 6 37 12 | 38.5N. 23.5E.
Edinburgh E. | M, 252 | 324 6 28 0 |—6 — — — 6 37 36 —
Dyce, Aberdeen “ E. | Ma. 256 | 327 6 28 0 | —10 —_ 6 32 80 | -1 6 36 50 6 38 30
N. | Ma. 256 | 327 6 28 0 | —10 — 6 32 30 | —10 6 37 0 6 38 50 -
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1914,
Origin :

Time at Origin

October
6N. 132.5E., determined
6h. 18m. 34s.

by Shide.

Station and
Component.

Manila
Tuihoku
Zi-ka-wel
Batavia
Osaka
Cocos
Perth
Adelaide
Sydney
Riverview
Caleutta
Colombo
Kodaikanal
Simla
Bombay
Honolulu
Baku
Pullkovo
Victoria
Helwan
Padova

Pompeii
Dyce, Aberdeen

Florence

Edinburgh
Lskdalemuir

Machine.
Distance
from

Origin,

s
' © Azimuth.
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6
G
6
37 6
16
6
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S.R. 6h, 20m. 39s.
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1914. October 26.
Origin : 44.IN. 9.,

(8 M

ime at Origin :

determined by Shide.
3h. 43m. 19s.
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Component,

Machine,
Distance
° Azimuth,

PRy
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Remarls.
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1914. October 27.
Origin : 46N. 9E.

Time at Origin : 9h. 22m. 19s,

RETAR: |
Station and k 2E.
Component, m fee .m P. 0-C. TRy s, 0—0. L. M. Remarks.
S |g7¢| <
= o © 9 1
H, M. §, 8. H. M. & | H. M 1 H. M. 8. H, M, 8.
Moncaliert S. _ 14 221 9 23 6 — 9 23 26 | 428 9 23 33 g 23 51 —
Padova V. 21 104 9 22 47 — 9 23 10 -7 - — —
Florence A, 247 144 9 22 36 — — — —
Paris — 52 305 9 24 8 - 9 25 2 Fi4 — — —
Monte Cassino Aga, 57 141 9 23 13 — 9 23 45 | —7 — 9 24 10 — —t
Kew M. 64 | 302 — — — — 9 30 0 — o
Pompeii 0.A. 66 | 132 9 23 28 — 9 24 14 | —G5 9 28 0 —_ Tuscany,
N. 1 0.4, 6'6 132 9 23 28 — 9 24 9 —70 9 28 10 — —
Barcelona Ma. 67 226 9 24 4 — 9 25 19 [ -2 9 25 23 — -
Guildford M. 82 313 9 25 22 — 9 27 18 +77 9 28 45 9 28 50 —
West Bromwich M, 97 316 — — — — g9 31 ¢ —
Eskdalemuir G. 121 325 — — — 9 30 ¢ — —
Granada C. 129 231 9 2 30 | -1 — 9 28 3 + 2 9 30 48 9 32 28 —
San Fernando E. | M., u®9 235 — — — — 9 38 ¢ —
“ N. | M. 14-9 235 g 27 0 | 463 — — — 9 38 ¢ —
Pulkovo G. 187 35 9 26 45 +1 —_ 9 30 22 + 8 — — 43N, 14E.
Balku G. 30-0 8 |29 28 12 —35 — 9 32 49 —64 9 38 0 9 41 2 —
i i 1
3
i
)
1914. October 28.
Origin : 39S. 180, determined by Riverview.
. ..
I'ime at Origin : Oh. 16m. 14s.
Sl 48] &
Station and g 2845 g . .
oo:ao:oum 5| E5F) 2 P, 0-c. PRy s, 0—¢. L. AL Remarks.
S "2l =
A o o ; . .
H. M. S s, M. M. 8. H. M. 5. s. . ML S, H., M. 5.
0 21 30 | -8 E 002 18 |—4| 0 27 48 0 3 0 -
0 021 30 | —8 — 0 2 48 | — 4| 0 27 30 0 28 10 | 398. 180.
Adelaide — — — — 0 37 6 —
TPerth 0 26 13 +40 — - - 0 57 42 —
Honolulu — - — 0 36 48 o 46 18 —
0 28 3 +13 — — 0 50 0 0 38 0 —
0 28 19 + 5 - — — — —_—
0 28 45 —12 - - — —_ —
La Paz 0 30 23 +22 — 0 40 57 1 1 35 1 10 27 —
Maunritiug — P40 B4 — 1 5 48 1 6 30 -
Victoria — . — 0 32 54 1 11 34 1 138 54 —
Colombo 1o 41 0 — — 1 24 0 .
Simla — - 10 57 0 — —
Torento — 0 42 0 0 31 6 — —_
Fernando Noronha — — — 13 0
Baku 10 35 — D049 3 — 1 30 3 —
Helwan 0 39 — — — — —
Edinburgh 0 57 — — -— 1 5 0
Eskdalemuir - — — P11 42 — -
Stonyhurst — — — - 1 30 42 —
Bidston 0 49 42 — D 30 — 52 42
Guildford —- — — 137 0 1 47 0 —
Kew — — — — 2 12 9 —
Shide - — — — 153 0
Paris — — — 141 © — —
TFlorence 0 30 24 - 1 24 1 34 0 1 50 0 —
Moncalieri 0 43 22 — U 4 1 1 5 —
San Fernando 0 40 30 N — - — 1 1 0} —
— — — — 1 1 0y -
Granada 0 38 5 — ¢ 49 2 - 11 24 17 54| —




21

TABLE.

L8| P s |s-pl2%| P s |s-p| &8 P s iwlw
=& sec. sec. see. P E| see. see, sec. A5 sec. sec. sec.
1 15 28 13§51 991 438 101 855 | 1565 710
2 31 55 24 | 52 1004 444 102 860 | 1575 715
5 47 831 36153 1016 | 450 103 865 | 1584 719
4 62 1100 48 ] 54 1029 456 104 | 870 | 1593 723
5 77 137 60 § 55 1041 462 105 874 | 1602 728
6 164 72 | 56 1054 | 468 106 879 | 1612 733
7 190 84 | 57 1066 474, 107 884 | 1621 37
8 217 96 ) 58 1079 480 108 888 7 1630 742
9 243 107 § 59 1091 486 109 893 | 1639 746
269 119 | 60 1103 ; 491 110 1648 751
294 130 | 61 1116 497 111 1657 755
319 1 140 { 62 1128 503 112 1666 759
344 '+ 151 ] 63 1141 509 113 1674 763
368« 162 | 64 1153 515 114 1682 766
392 | 173 | 65 | 1165 520 115 1 1690 770
415 r 183 1 66 | 1177 526 116 1698 773
438 1 193 } 67 1190 532 117 1706 7
460 © 203 | 68 1202 538 118 1714 780
269 482 213 | 69 1214 | 543 119 ¢ 1722 784
281 503 7 222 § 70 1226 549 120 1729 787
293 524 | 231 § 71 1238 555 121 1737 790
305 545 ‘ 240 § 72 1250 560 122 1744 792
317 565 | 248 § 73 1262 566 125 1752 795
328 584 256 1 T4 1274 | 572 124 | 961 | 1759 798
338 603 265 § 75 1286 577 125 966 | 1766 800
348 622 1 274 176 1297 532 126 970 | 1773 803
358 641 | 283 § 77 1309 ¢ 588 127 974 | 1780 806
368 | 659 | 291 | 78 1320 . 593 128 978 | 1787 809
378 677 1 299 § 79 1332 599 129 983 | 1794 811
388 694 ' 306 | 80 1343 604 § 130 988 | 1801 813
398 711, 313 )81 1355 610 131 992 | 1807 815
407 728 i 321 § 82 1366 616 132 996 | 1814 818
416 744 | 328] 83 1377 621 133 | 1001 | 1821 820
425 760 | 335 F 84 1388 626 134 | 1005 | 1827 822
433 T 342 85 1399 631 135 | 1009 | 1833 824
442 790 i 348 | 86 1410 637 136 | 1014 | 1840 826
450 804 | 354 § 87 1421 642 187 | 1018 | 1846 828
458 818 © 360 | 88 785 | 1432 647 138 | 10238 | 1852 829
466 8§32 366 | 89 790 | 1443 65+ 139 1027 | 1858 831
475 847 ' 3721 90 796 | 1454 658 140 | 1031 ; 1864 833
483 861 | 378 191 801 | 1464 663 141 | 1035 | 1869 834
491 i 875 1 384 92 807 | 1475 668 142 | 1039 | 1875 836
498 | 888 . 390 § 93 812 | 1485 673 143 | 1043 | 1881 838
506 902 ; 396 § 94 818 | 1496 6878 144 | 1047 | 1886 839
513 915 402 § 95 823 | 1506 683 145 | 1051 | 1892 841
520 928 408 | 96 829 | 1516 687 146 | 1055 | 1897 842
527 941 414 } 97 834 | 1526 692 147 | 1059 | 1902 843
534 954 420 } 98 840 | 1536 696 148 | 1063 | 1907 844
340 966 | 426 | 99 845 1 1546 701 149 | 1067 | 1912 845
547 979 ; 432 §100| 851 | 1556 05 150 | 1071 1917 846
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FWritish Assoctation for {hHe Advarcentent
of Science.—Feismological Gommittee.

Special inquiries to
Prof, H. H. TURNER,
University Observatory,
OXFORD.

Observations and formal business to
J. 1I. BURGESS,
Earthguake Observatory,
SHIDE, Isle of Wight,

Bulletin for November and December, 1914,

For the large Earthquakes an attempt is here made to compare the
readings with theoretical values, as explained in the Nineteenth Report
of the Committee to the British Association. The position of the
epicentre is adopted from the Pulkovo determination, unless otherwise
stated ; and the tables of times for P and 8 are those given by
Galitzin in his “Vorlesungen tber Seismometrie,” p. 137, or by
G. W. Walker on p. 54 of his ‘“ Modern Seismology.” It is shown in
the above Report that these tables are sensibly erroneous: but the
precise values of the corrections are under discussion and it seems
better to await the definitive corrections than to introduce provisional
tables. The tables are reproduced in an expanded form on page 14
of this Bulletin. The time of the earthquake at the epicentre is
deduced from the Pulkovo records; and applying the tabular times
for the distances in the third column (calculated and also measured from
a large globe specially made for the purpose), the errors O — C of the
observed times are found.

Observers are requested to send a copy of their Registers to Shide
each month, in order that this collated information may be published as
early as possible.

In the Earthquake Chart the stations are arranged in the order
of longitude, starting from the Azores and travelling eastward. For
the large earthquakes they are arranged in the order of distance from
epicentre, as shown in the 3rd column. The azimuth in the 4th column
is also read from the globe; and is the azimuth at the epicentre
measured from N. towards ., in which the observing station lies.

The letters in the 2nd column stand for: A. = Alfani; Aga. = Aga-
mennone; B. = DBosch; Bif. = Bifilar; B.O. = Bosch-Omori;
C. = Cartuja; Ca. = Cancani; C.0. = Cartuja-Omori; G. = Galitzin;
L. = Luckmann; M. = Milne; Ma. = Mainka; M.B. = Milne-
Burgess; M.S. = Milne-Shaw ; O.A. = Omori-Alfani; 0.E. = Omori-
Ewing; S. = Stiattesi; V. = Vincentini; W. = Wiechert.

Guildford and West Bromwich use a modification of the Milne.
Hamburg uses machines by Wiechert and von Rebeur-Paschwitz-
Hecker. Heidelberg’s machine is an astatic pendulum made at the
Observatory. Riverview has two Wiecherts and one Mainka.

November 4.

1914.
0

30°5N. 69°E., determined by Shide.
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1914. November 18.
1°-8N. 86°W., determined by Shide.

Origin :

Time at Origin :

9h. 37m. 37s.

§ 8.6 %
Station and - & & > .
Componons, g 35 »g’ ,E r. 0—C. PRy S, 0-—-C I, M. Remarls,
= |83 | <
° ° H. M. 8. s. H M. S H, M. 8. s. H. M. S H. M. S.
Toronto . | M, 423 7 9 48 18 148 — — 9 58 48 10 1 12 —
Harvard Univ. e, | B.O, 427 16 — — 9 52 27 -+ 6] 9 59 22 — —
% N, | B.O. 497 16 9 46 11 18] 9 47 43 9 52 7 —14; 9 59 49 — —
Ottawa B | B. 445 10 — e 9 52 58 +13] 9 56 30 — —
~ | B 445 10 9 46 14 + 8 — — 9 56 12 — —
Lick W. 481 (321 |7 9 47 30 +58 — — — — —
Berkeley — 49:0 | 322 — — 9 56 3 +80 — — —
TFernando Noronha =. | M. 53-8 96 9 46 36 --33 — 9 54 0 —43; 9 58 15 10 7 45 —
Victoria LML 566 | 331 9 36 18 +531 — 10 0 48 4330 10 8 18 10 14 48 —
Azores . | M. 65°8 49 9 58 36 +609) _ —_ — 9 59 42 —
Honolulu E. | M. 726 | 292 0 0 12 4661 — — 10 15 36 0 19 12 —
Rio Tinto E, | M, 80+5 52 9 57 0 4421 — — — 10 28 0
San Fernando E. | M. 807 53 9 51 0 460 — 10 0 0 — 8 — 10 31 0
N | M, 807 53 9 50 0 0 0 0 0 — 8 — 10 29 0 —
Granada C. 828 53 9 50 12 0| 0 0 33 + 17 10 12 30 10 18 6 | 11N, B5%G6W,
Tskdalemuir G 844 35 9 50 28 + 7 100 0 43 — 6?10 14 0 10 24 30 6°N, 88°W, or
2°N. 84°W,
Ldinburgh E. | M, 845 34 9 51 0 38 — — — 10 31 42 —_
Stonyhurst v, | M. 847 36 9 52 0 +97 — — 10 29 30 —
Shide B | M. 853 39 — — — 10 26 0 |{Machine disturbed by
{ changing paper.
Guildford B | M. 857 39 — o — — - 10 32 24 —
Xew . M, 859 38 - . — — 10 32 12 —
Barcelona B | Ma, 874 49 — — — 10 19 29 —
Paris — 877 41 — — 10 1 0 —25 — — —
Moncalieri 8. 91°3 45 9 50 54 — 6 — 10 1 46 —18) 10 20 42 10 3¢ 0 —
Pulkovo G. 1013 2 9 51 49 — 4 — 10 3 17 —28 — —
Cape Town . | M. 102:3 | 125 10 22 36 |+1762 10 34 54 |4-1859 — 10 39 0 —
Helwan E. | M. 1125 56 9 57T 6 —+ 260 — — — 10 50 54 -~




Sydney E.

ydney M — - — 10 38 30 -
Riverview — | 179 | 282 |710 18 30 - — | 10085 42| 10 59 47 -
Baku G. | 1218 | 39 |79 53 50 - 10 7 5¢ | 474 10 31 0 | 10 51 5 —
Adelaide mOUM. | 12770 {226 {710 9 18 — - — 10 56 12 —
Zi-ka-wei W. | 1380 |33t — 148 - - — —
Mauritius B |3 | 1408 [120 | 10 12 - — 10 49 30 | 10 52 6 -

wo| M. | 1408 [ 120 | 10 39 48 - — o | 10 49 0 | 10 52 30 —
Simla OE.| 1434 | 25 — — - 10 53 0 — -
Bombay M. | 1506 | 44 | 10 57 4 — — — 1112 40 —
Kodaikanal M. | 1596 | 33 | 10 41 48 — — 11 8 30 § 11 20 30 —
Colombo M. | 1634 | 58 | 11 3 42 - o9 o 1114 24 | 11 17 2 -
Batavia W. | 1665 {251 | 9 39 0 — - 12 o0 f 11 28 0 —

1914. November 24.
It is believed that the times given for 8. at Dyece,

Origin : 240N' 1410E' Eskdalemuir, Bidston, Padova, Paris, Moncalieri, and

Barcelona really apply to a continually reflected . wave,
travelling at an approximately constant rate of 1°in 14.9s,

Time at Origin : 11h. 53m. 15s. See the Report for 1915.
i8.4] 9 |
Station and =B )
Component. 2 EER g P 0-¢ PRy S, 0-—¢ L. M. Remarlks.
= ’ AT | -
@ o H, M, 8. 8 H. AL 8. hid M. 8 8. H M 8, M, AL .
\ :
Osaka 117 337 11 56 50 441 — - 11 59 24 11 5% 36 —
Nagasaki 130 | 314 11 37 5 +37 — — — — —
Tathoku 177 | 276 11 57 56 -+28 — — 12 1 26 12 1 43 —
Zi-ka-wei 187 297 11 68 2 -+22 11 58 21 12 1 38 — 12 4 32 —
187 297 11 58 2 422 11 58 22 12 1 36 — 12 5 47 —
Manila 2101 247 — — 12 2 56 12 6 6 12 9 6 —
2171 247 11 58 14 + 6 — 12 2 48 12 6 28 12 9 6 Felt in Guam.
Batavia 450 | 23! 12 1 30 —18 — 12 7 48 — 12 8 28 —
Calentta 48°1 279 11 538 5 [ —245 — —_ 12 9 17 12 41 49 _—
FHonolulu 559 79 12 2 48 —12 — — 12 9 54 12 10 12 —
Simla N 563 293 12 3 0 — 3 — 12 10 48 12 18 ¢ 12 24 42 —_
Riverview - 58'6 170 12 2 54 —324 — 12 10 30 12 16 24 12 18 9 PR, 12h. 6m. 38s,
Sydney e, | M. 587 170 12 3 0 —18 — 12 10 18 12 14 18 12 19 24 —
Adelaide u | M. 390 182 12 3 0 —20 — — 12 10 36 12 20 24 —
Perth . | M., 609 204 12 3 12 —21 - 12 11 30 —20 — 12 28 0 —
Colombo ¥, | M. 61-0 | 264 2 3 6 —28 e — — 12 30 30 —_
Kodaikanal | M. 618 | 268 — — — 12 4 12 12 32 18 —
Bombay B | M, 631 280 12 3 43 — 5 _ _— — 12 27 13 —
Baku 3. 753 | 308 12 5 0 — 6 — — — — —
Victoria E. | M. 759 43 12 4 48 —20 — 12 13 18 —93 12 13 48 12 14 18 —
Pulkovo 3. 791 331 12 5 28 -1 —_— 12 15 17 —11 — -— —
Berkeley N. — 805 533 12 5 25 —12 — — 12 15 8 12 15 10 —
Lick N | W, 81°3 53 12 5 23 —18 — — 12 15 15 12 15 29 —
Mauritius E. | M, 92-1 249 12 6 0 —42 — — 12 18 6 12 20 36 —
N | M. 92°1 249 12 5 30 —72 — — 12 16 12 12 18 30 —
Dyce, Aberdeen N. | Ma. 93-1 341 12 6 24 —12 —_ 12 16 31 12 40 49 12 43 49 S.R. 12h, 23m, 49s.
Helwan B | M. 936 | 305 12 6 54 + 3 — — —_ 12 24 12 —
Edinburgh B | M, 945 | 340 12 6 48 -7 — — — 12 47 30 —
Tskdalemuir G. 950 | 340 12 6 43 —15 12 10 54 12 16 56 112 40 0 12 43 0 4N 129E,




Stlonyhurst, B M. 96°0 1 339 125 18 | —106 — 12 16 24 |—137 - 12 585 0 —
Bidston E. | M. 965 | 339 12 6 52 | —14 12 11 0 12 17 6 —90 — - —
Padova (V. 966 | 327 12 6 51 | —16 — 12 17 5 —92 1 12 33 25 12 53 36 | Damped.

L. V. 966 | 327 12 6 51 —16 — 12 17 5 —92 12 33 39 12 53 44 | Undamped.
Warley,Birminghame. | — | 970 [338 | 12 6 0 | —69 — 12 16 18 |—143 | — 1245 0 —
West Bromwich 970 | 338 12 7 0 -9 12 11 35 12 17 15 —86 1 _ 12 83 0 —
Kew 97-2 | 337 12 6 42 ~ 329 — — — 12 53 42 —
Guildford 975 | 387 12 4 47 —145 — 12 14 42 —24¢ 12 40 19 12 43 21 -

i 12 9 17 +125 — 12 19 20 +34 12 44 27 12 46 39 —

Shide B | M. 982 | 337 12 6 50+ —26/ 12 11 154! 12 19 04| 4 7 - 12 56 80+ -

. N. | M. 982 | 237 12 6 50+| —26; 12 11 04| 12 19 354| 442 — - —
Newport, LW, — 98'2 . 337 12 6 404 ~36( 12 12 40%| 12 18 40%: —13 | 12 42 404 12 53 40+4| S.R. 12h. 26m. 30s. +
Monte Cassino Aga.! 982 | 828 12 7 1 —15 — 12 19 45 +52 — - -
Paris . — 983 | 334 12 6 59 —17) 12 11 10 12 17 14 [-1001 12 40 0O 12 47 0 | S,R. 12h. 25m. 10s.
Pompeii 0.4, 984 | 322 12 8 30 +73 - 12 19 0 + 5 12 45 90 — —
Moncalieri S, 990 | 329 12 7 3 —17 — 12 17 15 |—106 | 12 40 22 12 53 42 -
Corl . . | M. 995 | 341 12 3 0 —263 — — — 12 20 30 —
5t. Louis Ww. 101-2 38 — 12 11 6 —496 12 17 14 — S.R. 12h, 14m, 45s.
Malta B[ M. | 106 | 318 | 11 45 0 |—1353 . = = 19 % 0 -
Toronto B | M. 102-8 29 12 4 6 | —213 — — — — —

12 9 18 +9Y — — 12 20 24 12 26 36 —
Ottawa B. 1029 25 12 11 387 238 — 12 17 26 |—132 12 21 18 — SRz 12h. 20m. 19s.
Barcelona CMLAL 1048 | 329 12 11 50 | +244 — 112 19 2 ~-49 — 12 50 54 - )
Harvard Univ. {E. [ B.O.| 1073 24 12 12 24 | 4264 - 12 17 45 |—154 - — -

. i~ | B.O.| 1073 24 12 11 58 | 238 — 12 17 39 |—160 12 21 54 12 23 45 —
Granada C. 110-3 | 331 12 7 59 — 14 — 12 019 41 —65 12 31 ¢ 12 49 53 28.7N. 126.6E,
San Fernando (E. | M. 1121 | 332 12 12 0 | 4218 — 12 19 30 —902 — 12 59 0 ~

PN, | M. 11271 | 332 12 12 30 | 4248 — 12 20 0 | —62 — 2 59 ¢ -
Azores E. | M. 1L17°0 | 348 12 21 42 | 4778 — — —_ 12 22 0 —
Cape Town E. | M. 12944 1 245 12 15 18 | 4580 — —- — 12 16 42 —
Ta Paz . — 1517 81 12 13 11 12 27 21 12 53 43 13 28 0 | Clock error * 5 secs.
Fernando Noropha =, | M. 158'9 | 341 12 12 15 12 25 30 12 32 0 12 37 10 =
|
1
}
-
1914. November 27.
L o. o . ]
Origin : 38%3N. 20°E., determined by Granada.
me .o
Time at Origin: 14h. 39m. 42s.
El ¢ . 8
: =] =ReR=| El
Station and 5 |588| E P. 00| TR, s. 00 L. M. Remarks.
Component. 1 za" i
i 5@ =
= ° o I M. S. 8. H.OM. H. M. S, s, M. M. S. H, M. S.
|
;
Tompeii (E. | O.AL 48} 302 4 40 2 —54 — 41 2 32 14 41 40 14 42 10 ? Tonian Islands,
Py O.AL 48 | 302 14 40 2 —54 — 441 0 54 14 41 35 14 42 0 —
Malta . | M. 50 | 243 4 3 0 —41Y — — — 4 45 0 Masked by tremors.
Monte i Ca. 57 305 14 41 20 -+10] — It 43 11 +33 — 14 43 46 | Ionian Islands.
Tadova V. 93 | 3822 1L 41 56 — 6 — 14 43 21 32 14 45 34 14 48 42 Tonian Islands.
Moncalieri S, 113 | 310 14 42 34 -+ 23] - 4 45 5 --21 14 46 16 14 48 30 —
Helwan E. | M. 12°6 | 129 14 43 42 +-53] — 4 52 12 |4416 — 14 54 6 —
Turcelona Ma. 140 | 204 714 483 2 — — — 14 46 27 14 49 50 —
Paris — 164 | 315 14 45 37 — 2 — 14 46 49 -3 14 49 ¢ 4 50 0 —
Granada C. 186 | 271 4 4 7 + 1 — 447 37 42 14 49 18 14 53 24 383N. 20°%,
Guildford M. 193 | 271 14 42 49 —86 — 4 46 21 89 i4 48 38 4 33 0 —
Kew M. 19-3 318 14 4 54 +39: — — — 14 35 30 —
Shide M. 19+4 | 3319 — — 14 47 304 —22 — 14 52 0% —
M 194 319 4+ 04| —16 -— 4 47 45l — 7 — 4 8 0% —
Newport, ILW. — 194 | 319 - —_ — . 14 47 30 14 50 0 —
West Bromwich N 208 | 316 — — 1t 48 16 — 6 — 14 51 36 —
Warley, Birmingham —- 20°8 | 520 1t 2 0 | —-1118 — 14 38 0 |—622 — 14 54 36 —
San Fernando E. | M. 2008 | 272 — - — 14 49 30 -+68 — 14 55 30 —
% w. | M. 20'8 | 272 — . — 14 48 30 | 48 4055 0 —
Rio Tinto e, | MM 2009 1 277 4 42 0 —154 — — — 4 88 0 —
Bidston £ | M. 218 ) 321 14 44 54 + 9 — 14 48 54 +12 14 52 18 —
Stonyhurst E. | M. 21-8 | 323 14 44 6 —39 -— 14 48 O 42 4 51 30 14 83 36 —
Eskdalemuir G. 230 | 325 — . — 14 48 57 -10 14 52 0 14 64 0 -—
Baku G. 23°1 75 14 44 356 — 14 48 24 —45 — —
Edinburgh E. | M, 234 | 326 14 49 12 —_ — — 14 55 0 —
Dyce, Aberdeen N, | Ma. 239 | 330 14 4% 0 — 14 49 12 —12 14 33 0 14 3 0 -
Azores E. | M. 356 | 283 15 0 0 — — — — —
Simla O.E. 46-8 81 — - —_ 14 57 48 — —
Kodaikanal E. I M, 58:3 | 103 15 14 30 — — — - —




1914.

November 28.

Origin : 30°1N. 131°6E., determined by Shide.
10h. 45m. 32s.

Time at Origin :

Perhaps a better origin would be 31°N. 133°E.

Nel

Station and = | 98 ’
Component, R qg‘g» g P. 0—c. PR, s. 0—0q, L. M. Remarks,
=B E-NCE I
° ° H. M. s, S, M. 8. H. M. s s, H. M. 8. H. M. 8.

Nagasaki - 30 | 332 10 46 28 + 9 — . — — 340 kms,
Osaka 0. 56 34 10 47 10 +12 — . 10 48 56 10 49 16 | 810 ,,
Zi-ka-wei W. 8:8 | 278 10 47 40 - 10 49 29 0l — 10 52 20

Ww. 88 | 278 10 47 42 — 3 — — . — 10 52 11
Taihoku 0. 103 | 243 10 47 358 — 8 — 10 50 9 0 10 51 47 10 52 34 —
Manila W 184 | 214 10 49 41 —13 — 10 53 22 + 1} 10 56 18 11 1 8 _—
Calentta . | M. 39-3 | 270 10 53 8§ —13 — 11 2 17 +168 11 7 52 11 15 31
Batavia W, 434 | 217 10 33 33 —20 - 10 59 50 ~36 11 8 0 11 13 0 —
Simla O.E. 464 | 286 1 0 30 +375 — — 11 9 48 i1 11 6 —
Colombo M. 53-8 | 255 0 8 0 456 — — 11 20 48 11 23 48 —
Bombay M. Sl | 273 10 55 23 —+17 — — — 1 23 29 —
Kodaikanal M. a4 | 259 10 58 12 —+185 —_ 11 19 48 1 28 12 —
Honolulu M. 631 80 10 56 24 +19 — 1L 5 36 4620 11 15 0 11 28 12 —
Baku G. 65:2 | 304 10 36 18 — 7 — 11 4 54 -5 11 18 @ 11 27 16 —
Sydney M. 666 | 162 1 3 0o 393 —_— - — —
Victoria M. 770 41 11 17 18 [41185 — 11 24 18 4-1017| 11 35 18 11 41 48 -
Helwan M. 83-3 | 301 10 58 0 —10 -~ — — 11 48 0
Dyce, Aberdeen Ma. 84:5 | 337 — — — 1 27 0 — —

Ma. 84-5 | 337 — — — 1 382 0 - —
Edinburgh M. 858 | 336 11 9 9 +636 — — —_ 11 46 o0 —
Tskdalemuir G. 863 | 336 — — 711 8 54 —11} 11 256 0 i1 3 0 -—
Mauritius (B | M. 86:8 | 245 11 7 42 -+-552 — — 11 28 54 11 31 24 —
. ¥ | M. 86-8 | 245 11 6 54 -+504 — — 11 28 54 11 30 24 —
Padova V. 868 | 322 10 58 15 —15 — 11 8 53 —18; 11 30 33 11 43 50 —
Stonyhurst B, | M. 872 | 335 — — — - — 11 44 ¢ —
Bidston E | M 87-7 | 335 1 3 30 4295 — 1 9 12 — 9 — 11 45 0 —
West Bromwich M. 880 | 334 — — . — 1 3 0 —
‘Warley,Birminghame. | — 880 | 334 — -— — 11 39 36 —
Kew E. | M. 88-1 1332 11 8 36 4598 — 11 41 36 —

01




Guildford B, | M. 88+4 1 337 10 57 30 —69 — 11 7 47 —101] 11 31 18 11 42 30 —
Pompeil N. | O.A.| 884 1318 10 58 0 +21 — — — 11 9 0 —
Paris — 89-0 | 329 10 58 32 —10 — 1mn 9 6 —30] 11 34 9 11 45 0 —
Shide B. | M. 89:2 | 332 — — 1 8 50 —47t 11 3¢ 0 11 44 30 -
%30 | see | s — - — o9 5| g 1% 0 14550 -
Newport, LW, B | — | 893|332 — - - — -
Mo‘;galiéri S. 89:3 | 324 |?10 58 12 — 82| — 119 12 =26/ 11 25_) 11 11 3¢ 40 —
Barcelona Ma. 046 | 324 — s — — 11 3 17 11 41 50 -
San Fernando B | M. 99-6 | 327 11 41 30 [-+2509 — 11 46 0 |42076) — 11 50 0 —
:N, M. 996 | 327 11 39 0 |+2359 - 11 44 30 |11986 — 153 0 —
Granada C. 100-7 | 325 10 59 34 —12 - 1 117 —20[ 11 3 0 11 46 48 -
Toronto . | M. 101-0 22 11 28 36 |4+1729 —_ — 11 50 54 — -
Rio Tinto e | M. 1017 | 327 11 6 0 | +370 — — . —_ i 51 0 —
Harvard University B.O.! 1046 17 — — _— 11 48 45 — -
Fernando Noronha =. | M. 1497 | 327 10 0 | —202 — 1115 0 | —148 — 1 30 ¢
La Paz — 1573 57 1n 5 40 — — 12 2 10 12 16 50 —
I
I
i
| 1
1
i .
i ;
! | \
| X
1 l ‘ *
| i |
; o \
I ‘ ‘
1914. December 20.
Yo . <] 20 ot .
Origin : 17°S. 168°W., determined by Shide.
Time at Origin : 14h. 8m. 27s.
Station and E § 5'53 g
Component. 4182 & P. 0—c| PR s. o—¢. L. M Remarks,
2|5 °) <
° ° W, M. S s. H. M. S. M. M. S. s. H. M. s, u. M. S,
Ionolwlu E. | M. 395 15 14 17 24 -+67 — 14 23 6 -+40 14 29 0 14 30 42 —
Riverview — 402 | 237 14 16 0 —24 14 17 46 14 21 41 —56 14 24 36 14 25 6 18°-58, 173°W.
Sydney £, | M. 40°2 | 237 14 14 36 —108| — 14 21 42 —55 14 24 42 14 27 30
Adelaide B | M. 507 | 238 — — — — 14 37 6
Lick NP W, 694 38 14 20 24 +44 — 14 29 46 | 460 {214 39 & 14 44 56 —_
Perth | M. 696 | 241 14 20 12 +30 — 14 28 24 —21 4 46 6 B 0 0 —
Berkeley ¥, — 696 37 14 20 23 +41 — 14 29 43 +355 14 38 52 14 43 44 —
Osalta 0. 745 | 815 14 20 19 + 7 — 14 28 57 +10 14 38 43 14 44 18 —
Victoria £ | M. 7645 29 4 30 24 +600 -— 14 31 30 | 480 14 45 18 14 48 42 —
Manila, W, 769 | 290 14 20 25 — 2 — — — - —
Zi-ka-wei W, 827 | 306 14 20 58 -3 — 14 30 54 —27 — 14 46 48 —
Batavia W 836 | 266 {214 20 59 — 8§ — 14 30 51 —30 14 43 0 14 50 0 —
La Paz - 94:2 1 109 14 22 48 +42) — 14 33 27 + 2| 14 51 0 14 57 20 —
Toronto ¥, | M., 1006 47 14 34 6 4686 — — 14 51 24 15 10 48 —
Ottawa . | B. 1035 46 14 28 8 4314 — 2314 38 4 |4+189| 15 6 O — Times interpolated.
~. | B. 1035 46 -— — ?14 38 48 [4-233 14 54 0 - Times interpolated.
Harvard Univ, fE | B.O.| 1063 50 — .. 1714 27 54 14 34 32 —50 14 43 51 — T. at O. 14h, 18m., 6s.
{~. | B.O.| 106'3 50 — — 14 33 45 14 43 42 — -
Colombo . | M. 1132 | 270 14 28 0 -+261 — — 15 20 12 1 23 0 -
Kodaikanal E. | M. 1163 73 14 34 24 -+631 — - 14 38 0 14 38 54 —
Simla Q.E.| 1196 | 297 |(e)14 33 48 -+ 581 — — — 15 28 0 —
Mauritins B, | M, 121-7 1 232 - — — 15 4 48 15 9 36 —
% N | M. 12147 | 232 14 3¢ 24 +607 - — — 15 7 18 —
Cape Town ¥ | M. 1287 | 187 14 45 0 |41212 — — . — 14 49 12 —
Dyce, Aberdeen N. | Ma. | 1384 12 — — — — 15 28 0 —
Edinburgh 1, | M. 1394 13 14 24 0 —96 — — - 4 50 18 —
Baku G. 1398 [ 314 |?14 28 4 +147 - — 1 7 0 15 18 5 —
Iiskdalemuir G. 1400 13 (e)14 31 22 344 — ()14 49 54 (4623 — -— —
Arzores E. | M, 141-0 50 14 42 48 141026 — — — — —

Tt
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West Bromwich
Kew

Newport, I.W.
Moncalieri

Rio Tinto
Barcelona

San Fernando
Granada
Helwan

Stonyhurst
Bidston
Guildford
Paris

Shide
Padova

TABLE.
s P s |s-P{s8| s-p| & P s -
RE | sec. sec, sec. |P & see. sesc sec. A 3ec. sec. Ssec.P
1 15 28 13§51 553 991 438 101 855 | 1565 710
2 31 55 24 § 52 560 | 1004 4 102 860 | 1575 715
3 47 83 36 | 53 566 | 1016 450 103 865 | 1584 719
4 62 110 48 § 54 573 | 1029 456 104 | 870 | 1593 723
5 T 137 60 | 55 579 | 1041 462 105 874 | 1602 728
6 92 164 72 1 56 586 | 1054 468 106 879 | 1612 733
7 108 190 84 § 57 592 | 1066 474 107 884 | 1621 737
8 121 217 96 § 58 599 | 1079 480 108 888 | 1630 742
9 36 243 107 § 59 605 | 1091 486 109 893 | 1639 746
10 150 269 119 § 60 612 | 1103 491 110 897 | 1648 751
11 164 294 130 § 61 619 | 1116 497 111 902 | 1657 755
12 179 319 140 § 62 625 | 1128 503 112 907 | 1666 759
13 193 344 151 ¢ 63 632 | 1141 509 113 911 | 1674 763
14 206 368 | 162 | 64 638 | 1153 515 114 916 | 1682 766
15 219 3927 173 ] 65 645 | 1165 520 115 920 | 1690 770
16 232 415 183 § 66 651 | 1177 526 116 925 | 1698 773
17 245 438 193 § 67 658 | 1190 532 117 929 | 1706 777
18 257 460 203 | 68 664 | 1202 538 118 934 | 1714 780
19 269 482 213 ) 69 671 | 1214 543 119 938 | 1722 784
20 281 503 222 § 70 677 | 1226 549 120 942 | 1729 87
21 293 524 231 § 71 683 | 1238 555 121 947 | 1737 790
22 305 545 240 | 72 690 | 1250 560 122 952 | 1744 792
23 317 565 248 | 73 696 | 1262 566 123 957 | 1752 795
24 328 584 256 § 14 702 ) 1274 572 124 961 | 1759 798
25 338 603 265 § 75 709 | 1286 577 125 966 | 1766 800
26 | 348 622 274 § 76 715 | 1297 582 126 970 | 1773 803
27 358 641 283 § 17 721 | 1309 588 127 974 | 1780 806
28 368 659 291 § 78 727 | 1320 593 128 978 | 1787 809
29 378 677 299 1 79 733 | 1332 599 129 983 | 1794 811
30 388 694 306 § 80 739 | 1343 604 130 988 | 1801 813
31 398 711 313 | 81 745 | 1355 610 131 992 | 1807 815
392 407 728 321 § 82 750 | 1366 616 132 996 | 1814 818
33 416 744 328 | 83 756 | 1377 621 133 | 1001 | 1821 820
34 425 760 335 1 84 762 | 1388 626 134 | 1005 | 1827 822
35 | 483 775 | 342 § 85| 768 | 1399 | 631 135 1 1009 | 1833 | 824
36 442 790 348 | 86 773 | 1410 637 136 | 1014 | 1840 826
37 450 804 354 ¢ 87 779 | 1421 642 137 { 1018 | 1846 828
38 458 818 360 § 88 785 | 1432 647 138 | 1023 | 1852 829
39 466 832 | 366 { 89 790 | 1443 653 139 | 1027 | 1858 831
40 475 847 | 372190 796 | 1454 658 140 | 1031 | 1864 833
41 483 861 378 191 801 | 1464 663 141 | 1035 | 1869 834
42 491 875 384 § 92 807 | 1475 668 142 | 1039 | 1875 836
43 498 888 390 § 93 812 | 1485 673 143 | 1043 | 1881 838
44 506 902 396 | 94 818 | 1496 678 144 | 1047 | 1886 839
45 513 915 402 | 95 823 | 1506 683 145 | 1051 | 1892 841
46 520 928 408 | 96 829 | 1516 687 146 | 1055 | 1897 842
47 527 941 414 | 97 834 | 1526 692 147 | 1059 | 1902 843
48 534 954 420 § 98 840 | 1536 696 148 | 1063 | 1907 844
49 540 966 426 { 99 845 | 1546 701 149 | 1067 | 1912 845
50 547 979 432 100 851 | 1556 705 1071 | 1917 846
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