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This number constitutes the beginning of the thirteenth volume of
the International Seismological Summary in which travel times and
Epicentral distances are calculated with reference to * Geocentric ”
latitudes of epicentres and observing stations. The travel-times used in
making determinations are those contained in “ Seismological Tables
by H. Jeffreys and K. E. Bullen, British Association for Advancement of
Science—London, 1950, and residuals derived accordingly.

Distances are calculated from modified direetion-cosines defined by :

=co0s ¢  cos A
B=cos ¢'sin A
C=sin ¢’
A being the east longitude from Greenwich and ¢’ the geocentrie latitude
whose relationship to the ordinary geographic latitude ¢ is :—

tan ¢'=-99328 tan d¢.

These formulae are used to determine direction-cosines of both
epicentre and station, though the position is in every case referred to

normal ¢ and A.

The notation is that generally accepted. P and S stand for the
times of onset of the direct longitudinal and transverse waves. Pg,
Sg, P*, S* for short distances are used for times of these waves trans-
mitted through the superficial “ Granitic” and * Intermediate ™
layers respectively., Reflections of the direct waves at the earth’s
surface are denoted by PP, PS, PPP, SS . . . and at the outer surface
of the central core by PcP, PeS . . .

The refracted longitudinal wave through the central core is known
as K. Such waves as PKP, SKS, PKS, SKKS, are frequently recorded
at great distances from the epicentre. All times are given as Greenwich

Civil Time and are referred to the adopted T, as zero,
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§ The arrangement of the * Summary *’ consists of :—

(1) Date and Time at Origin (T,), calculated from the above-mentioned
tables, together with the depth of focus where this is assumed

not to be in the surface. The time calculated is that at which the
P wave leaves the focus, not that when P arrives at the epicentre.

(2) Epicentre constants :—

A=cos ¢’ cos A D=sin A G =sin ¢’ cos A
B=cos ¢'sin A E=-—cos A  H=sin ¢'sin A
C=sin ¢’ K=—cos ¢’

from which distances, A, and where necessary Azimuths, of

stations with respect to the epicentre may be calculated by means
of the formulae :—

cos A=aA-4}+bB4eC

2—2cos A=(a—A)+4(b—B)2+4(c—C)®
sin Az.= —(aD-}-bE) cosec. A
cos Az.= —(aG+bH+}cK) cosee. A

a, b, ¢ being related to the observing station in the same way as A, B, C
are to the epicentre.

8 is defined as the nearest integer to 105(A®*4-B24C2—1) and may
be used to compare distances calculated by the first two formulae

above, whose equivalence depends on the assumption
A+ B24+(C2=1

h is the height, in kilometres, of the epicentre above the sphere of
equal volume concentriec with the earth and is given by

® h=—8-549-4-10-788 cos 2 &

(8) The tabular matter consisting of the station names arranged in

order of epicentral distances, followed by this distance and the
Azimuth measured round the epicentre from North through East.

Other columns give the P phase and its residual, or PKP, in which
the residual is shown in brackets [ ]. The S phase or an associated
phase follows with its residual. If SKS is entered here the resi-
dual is shown in [ ], and if SKKS in {}. Under * Supp” is
placed the time of some other, preferably well recorded phase
such as PS, SS, or, in the case of deep focus shocks, pP. The

final column, L, records the onset, if known, of Rayleigh waves R,
or of the horizontally polarised surface waves Q.

(4) Readings for which space is not available in the tabular part,
added at the foot.

The letters K, N, Z after a phase indicate that the reading was
‘ taken on an instrument recording East-West, North-South, or Vertical

component of motion, though some stations have instruments oriented
to record North-East or North-West components, Reflections near
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the epicentre take place, and in the case of deep focus earthquakes can
be distinguished from the direct phases. These are distinguished as
pP, sS, sP, pPP—the small p and s referring to the initial portion of
the path towards the surface.

The letters a, k after a P or PKP phase stand for the terms “ Ana-
seismic "’ and ¢ Kataseismie,” and indicate whether the first longi-
tudinal motion was one away from the focus or towards it.

The epicentres for earthquakes with abnormal focal depth are
calculated from travel times appropriate to them in the tables cited
above. The depth to be assumed can be obtained from these tables
when the observational data are plentiful, and the epicentre then
determined in the usual way. When the data are scanty an indication
of depth can be obtained from the evidence of the readings of certain
individual stations.

The first quarter for 1949 contains 131 epicentres, 84 of which are
repetitions from previous epicentre.

Cases of abnormal depth are noted below :—

Jan. 2d. 4h. 3-0N. 97-0E. 0-020
2d. 8h. 21-6N. 143-4E, 0-020
3d. 18h. 42-5N, 82-5K. 0-005
9d. 10h, 23-88S. 66-4W. 0-030
13d. 8h. 26-05. 178-0L. 0-100
13d. 9h. Undetermined shock. Suggested Deep.
23d. 6h. 11-7S5.  92-4E. Suggested Deep.
24d. 9h. 22-2S. 176-1W, 0-015

Feb., 2d. 17h. 52-8N. 173-2W, 0-030
5d. 20h. 19-6N. 69-4W. 0:020
6d. 9h. 18-5N. 146-0E. 0-020
9d. 17h. 39-95. 174-2E. 0-025
18d. 18h. 32-85. 178-1W. Suggested Deep.
13d. 20h. 20-85S. 69-0W. 0-010
26d. 21h. 42-8N. 142-4E. 0-005

28d. 4h. Undetermined shock, Suggesi_:mj:d Deep,
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Mar. 4d. 1h. 3-8S. 102-2E. Suggested Deep.
4d. 10h. 36-TN. 70-5L. 0-030
7d. 14h. Undetermined shock. Suggested Deep.
9d. 14h. 15-85. 174-2W, 0-020
11d. 19h. 36-TN. 70-5L. 0-030
18d. 12h. 12-55. 106-5E. 0-010
13d. 18h. 21-08S. 67-5W. 0-005
16d. 22h. 5-45. 151-3E. Suggested Deep.
17d. 3h. 33-9N. 139-6E. 0-010
17d. 21h. 5+4S5, 151-3E. Suggested Deep.
18d. 3h. 42-4N. 147-0E. 0-025
19d. 18h. 31-6N. 130-4E. 0-025
J Thanks are also due to the Director of the Meteorological Office

and the Superintendent of Kew Observatory for hospitality extended

November, 1956,

to the Staff and assistance with administration.

KEW OBSERVATORY,
Richmond,

SURREY.
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1949 5
1949 JANUARY, FEBRUARY, MARCH.

Jan, 1d. 1h. 17m. 53s. Epicentre 36°-9N. 121°-TW. (as on 1948, June 20d.).

D= —-851, E=4-025; G=—:314, H=—-509, K=-—-801.
JII..I:l M! Pl- ﬂ ""_El- -E'-r ﬂ '_{-:- ﬁ-'l.'ll]]}. Ll
L] i m- E'- E m- H- E-. I[]- Ei III..

Lick 0-4 6 10 11 — 2 i 23 -+ 2 i0 17 = —-
e 92 B S8 1 188 —3s = = =

v . 5 - — — _ —_—
Fresno 1-5 96 ¢ 0 27 - 1 i 47 — 2 10 30 Pq i
Tinemaha 2-8 86 1i0 46 - 1 i1 21 -1 —— — —
Santa Barbara 2:9 147 10 48 0 -— - — - —
Reno N. 30 29 i053 <+ 3 il38 & i0 56 P* s
Haiwee E 31 104 e 0 53 2 il 34 + 5 S A -
Mineral 3-4 1 0O 66k + 1 il 40 <+ 3 il 8 Py - -
Shasta Dam 3-8 352 e0 59 — 2 - = 18 7 b —
Pasadena 4-0 131 i1 1 - 3 el 48 — 4 — - —_
Baiecony g2 oW oUm O - - = = =
Pierce Ferry . e - — e T3 —a
Tucson 10-1 114 e 2 33 + 5 a4 21 — 4 acd 2 ? a H-l
Hungry Horse 12:T 24 13 10 4+ 5 — — — — —

Additional readings :—
Mineral iZ =0m.59s., iN =1m.3s. and 1m.6s., iISN =1, 4558., IN =1m. 535,
Shasta Dam i =ﬂm.f15.

Jan. 1d. Readings also at 0h. (Boulder City, Pierce Ferry, Shasta Dam, near Andijan
and Obi-garm), 1h. (Nﬂnkiﬁf and near Frunse), 2h. (Hungry Horse and near
Shasta Dam), 3h. (Keara, yvuchi, Boulder City, Pierce Ferry, Hungry Horse,
Shasta Dam, Tucson, Pasadena, Riverside, Palomar, and Tinemaha), 5h. (Plerce
Ferry and near Shasta Dam), Th. (near Shasta Dam (2) ), 8h. (near hasta Dam),
h. (Boulder City, Pierce F , 2alt Lake City, Tucson, and Uccle), 10h. (Pierce
Ferry and near Shasta Dam (2) ), 11h, (near S Dam (2) ), 12h. (La Paz and
near Shasta Dam (2) ), 13h. (Pierce F ., H Horse (2), and near Shasta
Dam), 14h. (Pierce Ferry, Hungry Horse, Shasta Dam, near near Berke-
ley, Lick, Fresno, Mineral, Reno, and Santa Clara), 15h. (Boulder City (2) and

Tucson), 16L. (Ashkabad), 17Th. (Tucson), 18h, (Kew, Pierce Ferry, and near = il
Dam), 18h. (Bombay, Hyderabad, Kodaikanal, Poona, Boulder City, Pierce Ferry,
Tucson, Pasadena, and Palomar), 20h, (Salt Lake City), 23h. (Boulder City, Hungry

Horse, Piﬂrm Ferry, Tucson, La Pag, Bogota, and near Iluancayo).

Epicentre 3°-0N. 97°-0E. Depth of focus 0-020.
(a8 on 1941, Nov, 14d.).

Jan. 2d. 4h. 44m. 18s.

A=—-1217, B= 48012, C=+4-0520; J==—1: fo=4T;
D=+-993, E=+122; G=—-006, H=+'052, K=—- 909,
A A=z P, 0-C, 5. 0-0C, Supp. L,
2 a . & 8. m. 8. 8. ni. .. 1.
Batavia z. 134 134 13 ¢ — 1 15290 - 1 s i 2
Colombo k. 17-5 283 3 421 -13 7 421 439 — — 107
Kodalkanal E. 20-7 203 14 37 + 8 iR 14 <+ B8 8 44 S5 10-1
Caleutta E. 21-2 338 e4 30 + 5 e8 25 <10 e — —
Hyderabad N. 232 10 4 55 + 2 B 54 -4 4 0 56 =5 —_
FPoona 27-4 305 oo 41 4+~ 8 110 8 <4 9 11 16 e —
Bombay 28-4 305 4 49 - 53 8 39 1 13 34 ? —
Murgab 41-0 332 T 28 — 1 13 49 4121 — — oo
Obi 4344 329 i746 — 2 iild 15 +11 — — —
Andijan 437 332 750 —1 114 25 41T — — —
Stalinabad 43-8 J28B 1T 49 - 2 114 19 +10 — — —
Frunse 444 J37T T 68 4+ 2 e 14 37T <10 — — —_—
Samarkand 45-6 327 e 8B 5 0 il4 46 <412 - = —
Tashkent 4586 331 o7 68 — 8 114 48 413 ¢ 28 PP - -
Tehimkent. 462 333 18 9 —1 {14 58 <14 — —— —
Irkutsk 49-5 7 18 34 — 2 @15 46 16 e10 26 PP —
Grozny 60-5 320 9 59 + 4 - — — - -—
Leninakan 60-7T 316 o 9 57 0 — —— PP i —
Sverdlovek 61-0 339 8 567 — 2 118 18 +16 i18 39 PS —
Brisbane Z. ©G1-8 124 i9 50 —14 — — - -— _—

C'ondinued on next page.
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1949 8
N Az P 0-C 8. 0-=C. sSupp L.
: . m. 8. 8. m. 8. 8, m. 8. m.
k 62-6 319 e 10 2 = | —— i il i i
Eﬁﬂw N. 62T 131 = — {18 18 — 6 — e 28-9
Helwan 67-5 302 10 36 — 5 19 30 + B 11 0 pP —
Theodosia 68:1 318 e 10 46 + 2 19 52 422 e24 0O == e
Moscow 70-7 330 e 10 57 - 3 e20 10 10 ——— — —
Christchurch 31-T 135 — R 37 427 : — - - —_
Stuttgart Zz. 86-3 318 e 12 22 — 3 — — 12 48 pP -
Tamanrassett 7. 902 293 e 12 29 —14 — — 112 53a DP -
H Horse 122.1 24 §i18 31 [— &] — — g 20 9 P —-
Shasta Dam 1236 35 el8 28 [—10] —_ -— @20 17 PP -
126-2 38 {18 46k [+ 3] — — i18 51apPEKPFP —
foemana % I3 3 oelsds @) em 4 PR T —
" ﬂ = Fr———y e P = s
%ﬁfﬁma z. 1304 39 i18 49 [— 3] — — e21 4 PP —
Boulder City 131-1 34 e 18 50 [— 3] - -— —_— — —
erce FerTy 131:5 33 e18 50 [— 4] e — ¢21 13 PP — -
E’iﬂlﬂmﬂr z. 1317 38 19 4 [+10] —_— — 21 30 PP —
Tucson 136-1 35 elB 65 [— T] — — @21 45 PP —
La Paz 160-2 226 i19 44 [+ 4] e —_ ——- —— T6-7

Additional readings :(—
Batavia iSN =5m.26s.

Eﬂlnuttgﬂaﬁﬁ]ﬂ Tlﬁmhﬂiﬂﬂ" BeSE =17Tm,56s.
.“ — IIl. En-
ngl:?kent ePP =Elmﬂ,545., iPS =15m.93,, 8.8 =1Tm.56s8,, eS5 =18m.36s.
Irkutsk S8 =19m.42s.
Helwan P.PZ =10m.48s8., PPZ =13m.16s., PPPZ =14m.56s.
Stuitgart ed =15m.448.
Tamanrasset 1Z =12m.43s.k.
Shasta Dam i =20m.458.
Fomaon & = 1on10s
CEON @ = .168, ) )
Long waves were also recorded at Auckland, Wellington, Ksara, Kew, College, and
OZeIman,

Jan. 2d. 8h. 49m, 38s. Epicentre 21°-6N. 143°-4E. Depth of focus 0-020.

A=—-T471, B=+4-5548, C=+-3660; &=—8B; h=+44;
D=+59 E=+4+-803: G=—-204, H=+4-218, K=—-93l.

A Az, P. 0-—-C. 8. 0-0. sSapp. L.

& & m. B8, H. m. B8. 8. m. 8. m.

Mizusawa E. 177 354 360 4+ 1 I 8 +8  =— - —
Viadivostok 23:5 339 1i4 57 + 1 i8 66 + 1 id 35 85 —
Irkutsk 42-9 328 17 44 0 il3 564 — 2 R B pP —
Batavia 45-3 237 i 62 + 3 i14 30 -1 - — -
Brisbane 49-7 169 18 38 4+ 1 115 28 = & ig 20 pP i20-6
verview 556 173 i10 T7a pP el 55 4+ 2 i10 30 pP ¢ 24-3
Elimntﬂ. 58:6 309 1i9 43 4+ 1 117 311t - 1 _ — —
Frunse 60-3 308 e 55 + 1 17 54 0 - e —
Murgab 61-1 303 10 0O 4 1 18 3 -1 — - —
College 61-7T 27 — — @18 2 — 9 el19 22 83 e 30-3
Andiian 62-1 306 i10 4 — 9 iig 12 — 4 — -— -
Tchjlxiukﬁnt 40 308 i10 15 — 4 118 33 — 7T - — —
Obi- Gd4-4 304 110 19 - 2 118 41 — 4 - e - -
T t 644 307 e 10 24 + 3 {118 43 -2 i19 36 &8 -—
FPoona E. G490 282 il0 24 0 118 48 - 3 10 45 pP —
Stalinabad 65-1 304 110 25 -1 118 53 — 2 19 46 85 —
Auckland N. 653 153 - — 20 0 he) — S —_—
Samarkand 66-3 305 e 10 34 + 1 18 T -1 — — —_—
Ritka 67 -4 36 —_— — al19 17T -— 4 — — g 275
Sverdlovak 633 325 10 46 0 119 27T - &5 120 21 ! -
Wellington 690 156 —_ - 19 34 — 6 — - 28-7
Chri nrch 70:1 158 11 42 pP 19 46 — 7 120 40 88 29-7
Yictoria 76-2 i4 12 2 pP i20 87T — & —— _ -
Shasta Dam 79-3 51 111 48 -1 e21 27 -8 11235 pP —
Mineral z. 80-0 51 111 52a — 1 — — 12 44 ©pP —_—

Continued on next page.
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1949 v
N Az P. O -—C. 5. 0-=C, Supp. L.
§ " m. 8. . m. 8. B. m. 8. m.
Berkeley . 80-3 54 {111 54k 0 i21 43 — 2 — = —_
= T RS )
OBCOW . — e IS, s it
Lick Z. &1-0 54 11 5Ta — 1 —- — 12 2k pP -
Reno 816 52 il12 1 0 — - — —— -
H Horse 22-1 41 i12 3 - 1 e21 56 — T —_ - —
Piatigorsk B2-4 315 18 5 0 22 4 - 2 — -— —
Fresno H2-6 54 112 6 0 22 B8 {0 —_— B —
Erevan B2-8 311 e 12 B + 1 —— - — —— —
Leninakan B3-1 312 e 12 137 - 4 22 91 — 4 “e— - —_—
Tinemah= 836 53 112 12 + 1 — —— — —_— —
Pasadena B4-8 56 112 17 0 i22 24 — 6 i13 & pP e 34-4
Palomar %. 861 56 o 12 22 — 2 —— — {13 8 pP —
Logan 86-3 47 112 22 - 3 12246 + 1 el3 9 pP —-
Boulder City B6-6 53 e 12 25 — 1 22 39 [+ 3] —— — _—
Pierce Ferry 8571 23 112 28 — 1 122 52 0 22 38 SBKSsS —_
Tucson f81-1 55 112 48 0 e 23 28 -1 e23 2 8BES —_
Ksara 91-8 307 112 51 { — — 116 34 PP =
Helwan 97-0 306 13 13 — 2 23 31 [ 4] ec 24 26 - -
Stuttgart Zz. D80 332 e 17 25k PP — - — i —
St. Louis 101-8 40 — — {924 1 [+ 2] 1i%26 42 PSS -
Tamanrasset z. 1197 316 i18 33k [+ 2] - - — @19 57 PP -
Bogota 1350 59 122 11 PES — - - — — —
Huancayo 141-8 B2 18 13 [ 0] — — e 22 31 PP ——
La Paz 1498 85 119 30 [+ 4] 129 37 SKEKS - —— T1-4
Additional —
ﬂnﬂivnstukmdijlf'lﬁiﬁm.ﬂﬂa.
Irkutsk pP =8m.0s., 858 =14m.4%s. 7, 85 =1Tm.16s.
Brisbane iZ =13m.31s., iK —=16m.49s.
Riverview eSE =18m.12s., ik =18m.175., eSS K =158m.508.
Co eS8 =22m.2%s,
Tas nt ePPP =12m.30s,
Poona 82K =18m.41s., iE =19%m.53s.
Stalinabad 155;:%5 =189m.57s,
Sverdlovek iSS =24m.25., 1 =2Tm.24s,
Chrhtﬁfgmhlﬁﬂgd =241, 38a,
Miner = 18,
Berkeley iN =21m.28s., iE ~21m.408,, iZ =22m.26s., iN =23m.58.
Heno =12m.548.
Fresno eSE =22m.5s. |
Pasadena IL':EE:HII H%I&E 128., eSEN =22m.20s., IEL =23m.20s,
Lﬂgﬂ.ﬂ.ﬂ-ﬂ= . =
Tucson e =14m.8s. and 15m.39s., esS =24m.9s., e =27Tm.32s,
Helwan €¢Z =17Tm.158., eN =25m.0s.
Jan. 2d. 12h. 50m. 22s. Epicentre 24°-9N. 63°-5E. (as on 1948, Jan. 30d.).
A=+4+-4052, B=4-8127, C=+4-4187; J=—2: h=+43;
D=4-885, E=—-446 : G=+-187, H=+-375, K = —-808,
L AER. P. 0-0, 5. 0-=C, Supp. L.
z " m. 8. B. m. B. B. m. 8, m.
Poona ﬁ? %H 1% ﬁ? —_I— g 5 3 + 4 3 15 PPP -
Ashkabad . — — | — e —
Stalinabad 14-3 17 138 21 — O i6 12 4+ 6 i 6 26 S8 -
Obi-garm 14-7 19 13 25 — & -= — — - ——
Samarkan 15-0 10 13 34 - 1 — - - - —— -—
Hyderabad 158 115 3 42 - 3 6 47 4+ o 7T 21 888 —
M:F b 16-1 3 3 44 -5 6 58 <+ O — - - ne —
Tashkent 17-1 15 e d 56 — B eT7T 13 + 1 —- — -
Andijan 17 -4 23 i4 3 — 3 — — 2 i Eg
Tehimkent 18-1 15 i4 11 - 3 - - = el —a
Baknu 19-2 327 i34 42 +14 — - — - — —
Kodaikanal E, 197 135 1id4 40 + 6 ig 23 <413 e — 10-2
Frunso 20+1 24 14 36 — 2 — — o — o
Almata 21-4 27 i4 49 -2 — — — - — —
Erevan 22:0 319 ebH 4 + 6 —- — - —- —

§
:
:
E
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1949 8

A A=, P, 0-—-C = 0 -, sSupp L

(4] (=] m'l' BIII E m-r -E EI m- H ]'Il.'
Leninakan 22-8 319 e 5 16 +11 —- - — — -_—
Calcutta E. 22-9 g0 15 2a — 4 ig 13 ] i3 34 PP —
Grozn 23-4 326 15 18 + T 9 40 +19 — — —
Colom E. 23-8 137 5 3 —12 —_ - - — — 14-7
Piatigorsk 25:3 324 e 5 34 + 4 — - - - — —
Kazara 2956 297 15 39 + 7T 110 31 <432 e — —
Helwan 28-9 288 i6 8a + &5 ell 0O <+ 7 T 0 PP o
Yalta 30-8 317 — — &11 40 417 — e .-
Sverdlovsk 320 357 i6 31 +£ 1 {111 49 4+ 7 113 54 SS5 -E
Istanbul 32:8 308 e b6 43 + B — - - - -— 21
Moscow 362 336 {17 6 0 el13 0 +13 i% 30 PP -
Belgrade 400 311 o7 41k -+ 3 e13 35 -— B — — 0 304
Irkntsk 41-2 38 17T 46 — 2 13 54% — B g 22 P —
Ogvalla 42-3 315 e 9 20 FFP eld 26 4+ T — — - -
Meassina 42-5 301 e8 41 <+ & e — -— -— —
Triest 44-8 311 B 18 4+ 1 ild 11 <416 -— — —
Rome 452 306 B 22 + 2 15 1% +18 18 43 e 237
Tananarive 15% %ﬁ ;31 +-—E- e 16 22 <467 —_— — e 248
Bﬂl'l:lgﬂﬂ L 46 o A - — — — el Er—
Collmberg 46-5 319 e 8 34 + 3 - — @10 12 PP —
Salo z. 47-0 311 e 8 33a — 2 — - — _— — —
Upsala 47-1 330 il1¢ 51la PP eld B T e19 106 T eldl-6
Stutteart 484 315 e 8 46a { - - S = 326
Ziirich 486 313 e 8 45a 4 1 —_ - e 37T PP o=
SBtrasbourg 49-3 315 e 8 54 + 1 - P el 46 PP e 251
Uecle E. 51-T 317 — — el16 387 + 6 —_— @ 340
Clermont-Ferrand 52-2 320 e9 22 + T — — el10 19 PP -
VN it 3% 130 S84k, '8 o 9 2D com PP ==
Tamanrasse Z. 1 a - — e c ==
Paris 528 314 19 21 4 2 — — 110 44 PP o 386
Kow 54T 317 e 4 38% i -— - -— — & 290
Viadivostok 580 54 - — 117 52 — 5 -— - —_
H Horse 106-3 358 e l1l83 4 —24] —_— — ¢19 19 PP - -
Miner Z. 1149 4 19 42 15 —_ - — —- —-——
Pierco Ferry 119-3 357 el1l8 51 [ U] —_— —- — —
Christchurch 120-2 127 — — 29 38% PKS — = —_
Tucson 1229 353 19 1 [4 3] -— — @820 31 P'll 6732
La Paz 134-2 270 119 25 [+ 5] i22 56 PKES 121 45 Fl T0-3
Huancayo 139-1 280 e 37 13 T edd 52 &85 e 50 41 Q e 70-2

Additional e

Poona PzEN =3m.43s., iSE =4m.38s., iSN =4m.41s., SEN =5m.35s.

Calcutta i5SE =10m.1s.

Helwan PPPZ =T7m.158., iIN =11m.14s,, 12m.0s., and 12m.44s.

Moscow &35 =15m.50s.

Tananarive o0 =19%m.7s8. and 19m.27s.

Collmberg eZ =8m.44s., eE =10m.29s.

Stuttgart ¢Z =8m.568. and 9m.10s.

Clermont-Ferrand e =9%m.51s.

Tamanrasset 2 =9m.56s8.k, eZ =11m.50s,

Parls i =9m.31s.

Lo waves were also recorded at Dehra Dun, Riverview, Auckland, Wellington,
m’"ivigtut. De Bilt, Potadam, and at other North American stations.

Jan., 2d. 18h. 1m. 448, Epicentre 35°-5N. 27°-2E. (as on 1948, Oct. 19d.).

A=4:7258, B=+-3730, C=+4-5781; ﬁ=+11i, h=0;
D= +4-457, BE= —-889; G=+-514, H= + 264, K = —-8186,

_f_l:ll'n A-Et P- D _U- E- ':. _‘-:'I- Euﬂ[—h L-r

v o m. 8. 5. m. B8. E. m. B. 11l .

Istanbul 58 14 el 57 Py 3 6 B¢ — — —

Helwan 66 147 1 39 — 2 2 50 — B 3 12 =Se —-

ey £ L QR A Y T
i + o ~—— i — i .I-—--.-

Bucharest B9 355 — - ed 14 -+-19 ed 33 ne 53
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on behalf of the Istituto Nazionale di Geofisica e Vulcanologia (Rome), in the frame of the
EUROSEISMOS project.

These data are considered public domain and may be freely distributed or copied for non-profit
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1949 9
ﬁ!. Pi ﬂ _E-p h'l- D _El- _ E'IIIIIL II'.-

Iﬂ&- (=] m* H-i- 'Ell- mi E- E'l- m- E'-. ? ]II-!
Messina . 9-7 289 e — ed 10 — 5 e 4 21 e
Ziirich Z. 183 317 e 4 23 4 B -— — — - - - —
Etu]t t }E}’ gﬁ 0 g: %{r - % <= — ed 46 PPP —
Collmbe F. . @ 5 - — - — =
Etmshnurfg 19-4 320 e 4 34 + 4 - = —— ed 40 PP —
Clermont-Ferrand 20-9 307 e 4 43 -3 S —— e5 11 PP -
Paris 99.5 314 15 6 - 4 — o ﬂf_i 22 PP -
Tamanrasset . 227 242 e H 10 + b — - is 46 PPP —
Ottawa Zz. T36 315 ell 37 () - —_— - -—
Hungry Horse 296 335 113 0 - 1 - — 113 68 PP —-

Additional readings :—
Helwan eZ =2m.22s. S
Bucharest eN =4m.478., e E =5m.0s., iE =im.14s,
Stuttgart e =4m.J33s.
Tamanrasset il =5m.17s. and Sm.23s.

Jan. 2d. 22h. Intensity 45 in Nevada. U.S.C.G.8. gives 38°-TN, 119°-0W, but data Is
inconsistent.

Tiner iPhHI?FﬂE '2-1}1&{1 2385., iISE =6m.20s
inemaha =4m.258., = hHm.20s. _
Lick iPEZ =4m.41s.k, =4m.468.a, IN =5m.16&. an .19s. . )
Mljnﬂral iPZ =4m.438.k, 1% =4m.48s.k, 1€ =4m.51s., IN =4m.54s., ilLN =5m.78. and
Sm.28s.
Boerkeley iPE = -11]1.433,5;;3 Eduﬁ:ﬂ 1 15. a.:i'.ld gm%ﬁg 8., 1IE=0m.17s.
hasta Dam il =4m.53s., iS =oim.1s., 1 =0m.oUs. et
%r:fmﬂr iil‘i% =4m.528.k, ok =4m.558., 1% =4m.588., IN ==5m.31s., iSN =5m.34s.
<an Francisco iPEN =4m.53s8., iISEN =5m.d2s.
Boulder City eP =5m.0s., 1 =6m.4s5.
Pierce Ferr 'EEP; ﬁl‘ilégﬂ., i =5m.19s.
Pasadena = om. 1 8a.
Logan e =5m.31s., 5m.49s., and 6m.12s., eS? =6m.46s., cL = fHm.oa4s.
Santa Clara ePEN = 5m.394., eSEN = 5m.45s.
Hungry Horse iP =6m.28s., il =9m.29s.
Tucson ¢ =6m.508., eSSt =Tm.478., eL =8m.34s.

an. 2d. Readings also at 0Oh. (Stuttgart, Ksara, Boulder City, Hungry Horse, Logan,
’ Pierce F , Shasta Dam, Tucson, Pasadena, Palomar, Tinemaha, Wellington,
Christchurch, Auckland, and near Apia, more than one shock), 1h. (Almata, near
Andijan, Murgab, Tﬂﬁhj‘[ﬂ-ﬂh Tehimkent, Stalinabad, and Samarkand), 2h. (Piati-

orek, near Leninakan, Erevan, and Grozny), 3h. (La Paz), 4h. (near Balboa

flﬂiﬂ.‘ht-’d and Bogota), Sh. (Tacson), 6h. (near .iﬂ-ﬂljiﬂ-li and Tuiﬂmkmlt}[, EBh. (near

Hungry Horse), 14h. (Boulder City, H Horse {*Eli: Piercoe Ferry (2), Shasta

Dam (2), Ashkabad, and near Mizusawa), 15h. (near aﬂn&knn.i Erevan, Piati-

gorsk, and Grozny), 16h. (near Tucson), 17Th. (La Paz), 21h. (Tacubaya), 2Zh.

(Hungry Horse).

Jan. 3d. 13h., 43m. 36s. Epicentre 35°-0N. 116°-5W. (as on 1948, Dec. 18d.).

A=—:3663, B=—-T347, C= +-5710; d =10 ; h=0;
D=—:895, E= 4446 ; (G =—-255 H=-—-511, K=—-32l.

AE* P- u _E-n- Ei D _E- E'H.IFII'.. L..
% o mr E-r El- ﬂ].. E-. E!“ HL E‘- m-
Riverside 1-2 216 10 26 + 2 i0 41 - —e _
Pasadena 16 238 i0 31 + 1 i0 5l (0 — st ==
Boulder City 1-7 54 10 30 el | — —_ —_ — —
Palomar 1-7 180 10 32 + 1 e — —-
Pierce Ferry 2:3 61 10 490 0 - - — s o
Tinemaha z. 2:5 326 10 43 0 — —- —- - - —_
Tucson 55 118 i123 —2 e220 -—10 il 44 P_ iﬂ+_ﬂ-
Shasta Dam 73 322 e2 22 P! id 46 < . = = are
Liogan 7-T 27 e 2 232 5 _ — - — e g
Hungry Horse 135 T i4 26 4171 — - —

Tueson also gives i =1m.37s., iS =2m.24s., i =2m,.32s., and 2m.40s.
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Jan. 3d. 18h. 11lm. 22s8. Epicentre 42°-5N. 82°-5E. Depth of Focus 0-1035.
(as om 1947, Dec. 194.).

A=+:0065, Be=-4-7332, C=+-6731; t=—4; h=-—3;
D=+-991, E=—"-131; Ge=<+-088, H= 667, K=—-T40.

.‘I:_I'h M! Pl D ""_[:'l 'E'-l- ﬂ -'{::I- ]..Il-

(] ﬁ ml E! E-F m! E! E! m-
Almata 4-2 284 el1 1 — 12 i1 57T + 3 _—
Frunse 58 266 el 29 4+ 4 i2 41 4 9 _—
M b -7 241 1 587 -+ @6 2 16% —63 —
m']nﬂ'ﬁn 78 2680 e1 59 - 6 ed 26 <4 3 -
Techimkent 9-6 275 12 18 0 —_ —s —
Tﬂﬂhkﬂﬂt 9-9 265 e 2 24 4+ 2 ed 15 3 —
Obi-ga 10-4 253 15 18% [ - - -
E'.tnli:uﬂhﬂ.rl 112 254 12 40 i id4 38 — 5 -
Samarkand 120 2683 e 2 53 3 S — —
Irkutsk 177 49 e 4 4 + 1 eT 15 -1 —-
Sverdlovsk 20-0 325 4 28 — 2 8 T + 1 -
Bombay E. 249 202 — — al0 11 437 -
Poona N. 230 200 —- — 110 10 434 e l13-3
Hvderabad N, 952 190 e5 15 - 6 10 21 442 14-9
Grozny 26-8 285 e &5 37 + 1 --- - -
Moscow 316 311 o6 20 + 1 -— - —
Collmberg 466 307 eB8 23 0 — — —
Stuttgart . 498 305 e 8 47 - 1 —_— —_— —_—
Tamanrassel Zz. 656 279 110 43k + 4 - - —_ —
H Horse B8-4 12 e 12 47 + 1 — — S
=hasta Dam 094-2 20 113 13 0 - - - —_

Additional readings :—
Stuttgart eZ =8m. 518.

Tamanrasset e =10m.47s.
Long waves were also recorded at Ksara, Copenhagen, Upsala, De Bilt, and Kew,

Jan. 3d. Readings also at 0h. (Tacubaya), 4h. (Raciborzu), 6h. (Hungry Horse and Shasta

Dam), Th. (Tﬂ-ﬂuhﬂ}’ﬂ}, Oh. [I_“‘ﬂ.lm]tta Murgab, and near Ashkabad), 10h. (near

]iln.aln] 13h. (near Copiapo and Santa Lucia), 1Th. (near hﬂruﬂawn} 20h. (Tacu-

ba '“*.!:':.’ EI# (n;aﬂr Aﬂhkﬂggd}. 22h. (Tacubaya and Hungrvy Horse), 23h. (La Paz
acubava

Jan. 4d. 2h. N. Pacific, off coast of China,

Zi-ka-wel ePN =22m.0s5., 8 =23m.30s.
Nanking eP =23m.42s., oS =25m.2Ys,
Andijan eP =29m.48s.

Tehimkent iP =29m.53s.

Tashkent e =29m.538., 65 =37m.8s.
=talinabad o =28m.58s.

Kzara oP =33m.18., 88 =43m.30s.1
Helwan PZ =33m.28s., 04 =34m.36a,., 35m.208., and 37m.50s,
Victoria eZ =33m.568a.

("alcutta e =34m.128. and 40m.22s.
Shasta Dam 6P =34m.14s.

Hungry Horse iP =34m.20s.

Fierce Ferry iP =34m.48s.
Etrashuurgiqa =38m.548.

Bombay =40m.488., e =4Tm.3s.
Poona eEN =483m.58.

L.ong waves were also recorded at other European stations.
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Jan. 4d. 19h. 46m. 51s. Epicentre 34°-9N. 27°-0E. (as on 1948, Sept. 20d.).

A=++'7324, B= 43732, C= 156096 ; d=+413; he():
D= 4+-454, E=—-BD1; G=<+-507, H=+4-259, K= —-811.

& Hv Pi ﬂ - E-r E-I []' _‘:T- E’ﬂp]:l. Ll
- 2 m. 8. 8. m. 8. B. m. B. e 111
6:2 143 1 34 — 1 2 42 — 6 1 46 -—
Hmnlwahﬁl 6-3 14 2 27 + 51 4 25 =" —_— s i
horara T4 96 ed B P* — —_ —_ e, o 53
Triest 147 321 e 3 31 0 e 30 +14 — — —
~alo 16-5 315 3 489 — O e § 58 0 — — i
Chur 17-8 318 e 4 11 1 — — —— — -
186 318 14 20 - 1 el 3 +17 —_ — F—
%tﬁﬁ%ﬂrt 191 323 e 1 ggn g el 24 = ed 58 PP e11-2
19-2 318 e a - — i i i
Eﬂﬂﬁlglhﬂrg 19-3 332 e 4 32 + 3 e 8 21 =558 — - .
19-5 330 e 4 34 4+ 3 e B 24 S5 o it —
émhﬂurg 19-7 321 14 37 + 4 ‘e — ed 53 PF e
Tamanrasset 7. 29-3 243 e 4 53 - B s— e SN i A,
Paris 22-8 3153 o35 b 0 — —— - — —
Copenhagen 23-1 339 5 11 4+ 3 — = S Tl s
25-7T 318 e 4 G1 1 — — Pt = v 2t~
HE‘."%?tﬂn 7T1-9 309 i11 33 1 — — s g et
Ottawa Zz. T30 314 e 11 39 0 - — — e St
College gO-5 358 i12 18 + 2 —_ — - S —
Hungry Horso 90-1 335 eld & 4 2 — — —_— e, —
Boulder City 1010 328 113 59 + B - i s e Fean
Additional readings :—
Helwan e7 =1m.38s8., 8%*4 =Jdm.o=.
Stuttgart e =5m.Jds.
Jena oN =5m.34s.
Paris i=5m.TEE._ -
( == DT, :
Lumpenh]wm were also recorded at Bologna and Rome.
Jgn. id. Readings also at 1h. (near Granada), 3h. (Nanking and H Horse), Th. (Auck-

land. Christchurch, Wellington, Apia, Riverview, Pasadena, opmar, Tinemahs,
Tunﬁnn, Boulder {'}itj', Pierce Ferry, Reno, Shasta Dam, Lick Hungry Horse,
Victoria, and Stuttgart), 8h. (Victoria, Eﬂfu, near Triest (2), iﬂgm]:r. and near
Bogota), 9h. (Stuttgart), 11h. (near Stalinabad), 13h. (La Paz), 14h. [Hunhﬂ.r::-.sll;].
15h. (Tacubaya), 16h. (near Mizusawa), 17h. {(Tacubaya), 19h. (near Messina), 20h.
(Bucharest, Sofla, Ksara, and near Istanbul), 21h. ( ln[f.'n,a, near Home, Boulder
(ity, Pierce Ferry, Hungry Horse, near Shasta Dam, and near Murgab).

Jan. 5d. 9h. Loyalty Islands region.

kland =0m.168,, SN =3m.448., SSIN =4m.425., LN =5-2m.
%Fighnnﬂ iPPI%'.E iIEI'lI:llFEEdH.. PPN =0m.43s., iZ =1m.4s., ISE =3m.445., 3N =3m.47s.,
iILE =5m.318.
ﬁ?ﬁrﬁ;ﬂiﬂﬁéﬂélmjﬂﬁ.k, iSE =5m.168., iPcPN =5m.27s., iZ =5m.368., eRZ =6-6m.
Wellington P1Z =1m.22s., e =1m.J4s., 8 =5im.278,, L. =7-2m.
Kainata PNE = 1m.26s. '
(Christehurch PHE';j =1m.28s., S =5m.38s8., BANZ =Tm.50s.
i oK =4m.Us.
%ﬁﬂ:ﬂr laFE =0m.0s, s, i =9m.13s.
Berkeley iPZ =9m.10s.
Pasadena iPZ4 =9%9m.1.a8.
Fresno iPZ =9m.168.
Mineral ePZ =9m.18s.
Palomar iPZ =9m.19s.
H Eurﬂ-g] 11;33 fm.22s.
He Q = . 2
Buﬂlnﬂﬂr City iP =9m.31s.

erce Ferry iP =9m.3%s.
%ﬂﬂ'ﬂ 'E'-.E;rz ﬂ]IhEEH;, 'EE “2“1’!1-35-, HL FETI]LTE..

La Paz ePEPT =15m.10s.
Ottawa eZ =15m.178.

Ksara & =24m.23s, and 2Tm.41s.
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Jan. 5d. Readi also at Oh. (Copiapo, near Stalinabad, and near TH-E-HI]ET;B}, 3h. [Eu].lega,
Hungry Horse, Shasta Dam (2), near Nanking, and Zi-ka-wei), 4h. (La Paz), Gh.

(Hungry Horse, Plerce Ferry, and near Mizusawa), 12h. (near Miznsawa), 13h.

(Paris), 17h. (Ziirich and near Ottawa), 18h. (Tamanrasset, Rome, and near Messina),

19h. (near Messina), Z1h. g.jl'ﬂ.shken . Bamarkand, Tchimkent, near Stalinabad,

(O bi- , Murgab, and Andijan), 22h. (Hungry Horse, Shasta Dam, Stalinabad

Eﬂﬂ 'Eni‘t: near Almata, Murgab, Frunse, and Andijan), 23h. (near Murgab and
nliu'm L

Jan. Gd. 11h. 42m. 158, Epicentre 11°-05. T9%-0W. (as on 1944, June 29d.).
Epicentre as given by U.S.C.G.5.

A=+-1873, B=—-9638, C= —-1896 ; 0= —0; =103
D=—982, E=—-191; G=-—-036, H=+ 186, K = — 082,

N Az P. 0-C. =, D-=C. Supp. L,

P " m. 8, H. m. 8. B m. S, .
Huancayo 3-8 107 i1 2 + 1 il 32 =14 il 14 1% il-T
La Paz 11-9 119 e 3 38 + 34 i5 56 BS=8 — — 6-9
Bogota 16:3 18 13 50 — 8 i6G6 36 —17 — — —
Tucson 52:T 326 e9 18 () — e - e -
Pierce Ferry 57-3 327 19 51 i | — — - -
Hungry Horse 66-7 338 i11 26 +31 — — = i —
College 01-1 337 13 7 -1 — - — — —

Additional —

Huancayo iS =1m.23s.
Bogota 1IPP =3m.57s., eP.I? =%m.0s.

Jan, 6d. 19h. 29m. 8s, Epicentre 46°-1N., 14°-8E. (as on 1939, May 6d.).

Intensity VI at Vdce (46° 07'N., 14° 50’E,); IV at Soléava, Dob, Blagovica, etc.
Macroseismic radius 27-5km. Epicontre as adoptoed.

M. D. Ugelac.
Annuaire microséismique et macroséismique de 1'Institut Séismologique de Beograd, 1949,
Nouvelle Série No. 9, Belgrade, 1950, p. 51.

Intensity 1V in Austria with macroseismic area 1600sq. km. Jahrbilcher der Egutrﬂ.lnnstﬂlt
fiir Meteorologie und Geodynamik, Jahrgang, 1850, Vienna, 1950, Nouvelle Série, Vol. 86,
p. E1, with macrossismic chart.

A=+6728, B= -+ 1778, C=+-T182; d=+8; h=—4;
D"""‘I‘*E-ﬁﬁf E=_'BET= Gh"‘l‘"ﬁﬂi: H=+'133:| K = —-636.

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

ia D ]II.J E-n E.- m- El E.- mi Ell. n]-i

reh -5 100 e 0 %o = D el 37 <+ 3 — Rt St
ﬁngﬂn 2-0 237 -~ s el 30 - el 44 S —
Salo d-0 280 el 52 + G2 2 30 <+63 — — —
Ziirich 4-5 289 el 4 | e213 4 8 — - —
Stuttgart 4-6 308 el 10 - 3 e 3 29 Sg el 26 Pg —
Basle 5-1 289 el 45 P 62 45 S — =
Joena 52 338 e2 4 i e214 —8 o244 8° e
Collmberg 54 346 L — ©2 46 S* 2656 B em
Strasbourg a4 301 (el 24) 0 — —_ — ——

Additional readings and note :—
Zagrob iPgK =0m.27s., iS;:E =0m.39s.
Stuat t e=2m.22s.
strasbourg reading increased by 11 minutes.

Jan. 6d. Readings also at 0h. (Boulder City, Hungry Horse, Pierce Ferry, Shasta Dam,
Pasadena, Palomar, and Santa Luecia), 2h. (Bombay, Helwan, Ksara, and ncar

sSanta Lucia), 3h. (Boulder City, H Horse, Pierce Ferry, and Shasta Dam),
Gh. (Almata and Batavia), Th. (Hungr ilur&&}, 8h. (near Erevan, Leninakan, and

Grogny), 10h. (near Stalinabad, <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>