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The Director of the 1.5.S. wishes to express his thanks to U.N.E.S.C.0.
for financial support, which has covered the cost of the preparation of this
volume.

This final quarter for 1939 contains 92 determined epicentres, of
which 48 are repetitions from origins determined since the introduction
of the use of geocentric co-ordinates.

Cases of abnormal focal depth are noticed as below :—

Oct.  5d. 4h. 22-6S. 68-8W. 0-015
17d. 6h. 14-7S. 167-8E. 0-010
17d. 8h. 14-7S. 167-8E. 0-010
24d. 14h. 42-2N. 188-8E. - 0-060
80d. 18h. 16-6S. 174-0W. 0-015

Nov. 9d. 16h. 12-5N. 1438-0E. 0-010
17d. 18h. 20-5S. 179:0W. 0-060
21d. 11h. 86-3N. 71-0E. 0-025
28d. 2h. 87TN. 78-5W. 0-030

Dec. 4d. 16h. 18-3N. 145-2E. 0-080
12d. 2h. 15-5N.  91-7W. 0-020
16d. 10h. 48-7TN. 147-6E. 0-005
17d, 7h. 9-2S. 123-0E. 0-010
19d. Oh. 86-8N. 71-0E. 0-025
21d. 21h. 0-IN. 122-7E. 0-010 :

26d. 11h. 18-8N. 88-7TW. Suggested Deep.

‘Thanks are also due to the Director of the Meteorological Office
and the Superintendent of Kew Observatory for hospitality extended
to the staif.

December, 1950, KEW OBSERVATORY,
RICHMOND,
SURREY,
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1939 OCTOBER, NOVEMBER, DECEMBER.

October 1d. 10h. Undetermined shock.
La Plata P =58m.41s., S =59m.548., L =60-3m,
La Paz PZ =60m.19s., SZ =62m.158., LZ =63-0m.
Huancayo eP =61m.29s., eS =65m.5s., S =65m.24s,
Tucson P =68m.24s.k.
La Jolla ePEZ =68m.47s.
Riverside iP =68m.51s.
Mount Wilson iPNZ =68m.54s.
Pasadena ePEN =68m.55s.
Haiwee iP =68m.58s.
Tinemaha iP =69m.6s.

October 1d. Readings also at Oh. (Tucson (2) ), 1h, (Huancayo, La Paz, and Tucson (3) ),
4h. (Manila), 6h. (Agra, Kodaikanal, Hyderabad, Samarkand, Calcutta, Sverd-
lovsk, Bombay, and Tucson (3) ), 7Th. (Tucson and near Manila), 8h. (Ottawa and
near Tuai), 9h. (Palomar, Tinemaha, Haiwee, Pasadena, Tucson, Mount Wilson,
and Riverside), 10h. (Tucson (2) ), 12h. (Sverdlovsk, Baku, and Ksara), 13h. (near
Sarajevo), 15h. (Andijan), 16h. (Andijan and near Mizusawa), 19h. (Almata, Frunse,
and Andijan), 20h. (near Lick), 21h. (near Osaka and near Mizusawa (2) ), 23h.
(Bucharest, Tucson (2), and Ksara).

Oct. 2d. 21h 38m. 32s. Epicentre 43°-0N. 3°:5W.
Intensity V at Villaracajo (Burgos).
Epicentre Monto Cantabriques, 43°-0N. 3°:5W. (Strasbourg).
See Annales de I’Institut de Physique du Globe de Strasbourg, Vol. IV, 2 eme partie, p.75,

A=+4-7322, B=—-0448, C=+-6795; =-16; h=-3;
D=--061, BE=—-998; G=+-678, H=—-041, K=—'734.
A Az P. o-cC. S. O-cC. Supp. L.
° ° m. s. 8. m. 8. 8. m. s. m.
Toledo 31 188 e054 + 3 il 38 S8* i0 58 P* —
Clermont-Ferrand 55 57 e116 —9 e228 — 2 133 P* —_
Granada 5-8 184 I Pe i3 7 8¢ —_ —_ —_
Almeria 62 171 e3 2 S* — — 323 S¢ —
Paris 7-1 — — e315 + 5 — — e44
Neuchatel 84 58 e158 —8 e334 -9 _ —_ —
Basle 90 56 e212 — 1 e4 44 € —_ —_ —_
Zurich 96 58 e216 -5 — — — — —_
Stuttgart 10-5 53 _ —_— ed4 15 -—20 i5 54 Se —
ena, 130 47 el 28 ? —_ — — — e65
Additional readings :

Toledo i = +1m.7s. and +1m.45s.

Clermont-Ferrand Pg = +1m.44s., Sg = +2m.56s., e = +3m.9s.

Granada i = +3m.21s,

Almeria iS¢ = +3m.158., S¢=+3m.195,, P¢Sg= +3m.28s,, Pg=+3m.32s, PSg=
+3m.36s., S, = +3m.46s. and +4m.7s.

Paris e = +2m.558.

Stuttgart eNE = + 5m.56s.

Long waves were also recorded at Rome.

Oct. 2d. Readings also at 1h. (Zurich and near Mizusawa), 2h. (Tucson), 4h. (Andijan and
near Mizusawa), 5h. (Tucson), 6h. (La Paz, Tucson, and Perth), 7Th. (Tacubaya),
10h. (Tucson and near Andijan), 11h. (Samarkand), 14h. (near Wellington), 15h.
(near Tuai), 16h. (Fordham and Williamstown), 19h. (near Branner, Grozny, Ksara,

aku, Sverdlovsk, and Huancayo), 20h. (Tucson), 21h. (La Paz, Huancayo (2) and
Zurich), 22h. (Oaxaca and Tacubaya).

Oct. 3d. Readings at Oh. (Sitka), 1h. (Tucson (3) ), 7h. (Tucson and near Mizusawa), 9h.
(Calcutta, Baku, Semipalatinsk, Almata, Grozny, near Samarkand, Frunse, Andi-
an, Tucson, Sverdlovsk, Ksara, Pasadena, Mount Wilson, Riverside, and

inemaha), 11h. (Moscow, Sverdlovsk, Tucson, Huancayo, Kobe, Tokyo, Kuma-
moto, Manila, and La Paz), 12h. (Hong Kong, Akita, Misima, Mori, Sverdlovsk,
Manifa, Kumamoto, Tokyo, Kobe, and Ksara), 13h. (La Jolla, Santa Barbara,
Christchurch, Riverview, Apia, Brisbane, Haiwee, Ksara, Tucson, La Paz, Tine-
maha, Riverside, Mount Wilson, and i’asadem), 14h. (Vladivostok, Helwan,
Huancayo, and S’verdlovsk), 15h. (Merida), 16h. (Tucson), 17h. (Mizusawa, Huan-
cayo, near Karenko, Taihoku, and Sintiku), 18h. (Tucson), 20h. (Butte and Boze-

man (2) ), 22h, (near Ferndale),
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Oct. 4d 22h. 23m. 51s. Epicentre 29°-0N. 114°-0W. (as on 1939, May 2d.).

= —-3563, B=—'8003, C=-4823; O=+4; h=+2;
D=—914, E=-407; G=—-196, H=—-441, K= —876.

A Az, P. 0-C. S. 0-C. Supp. ° L.
° ° m. 8. 8. m. 8. 8. m. 8. m.
Tucson 42 40 0 59k — 8 — —_— i113 P* i20
La Jolla Z. 4-8 325 il 24 P* — — — — —_
Riverside 57T 332 el 44 P* e2 48 8* —_— —_ _—
Pasadena 6-2 327 el 37 2 i3 8 8* il 54 P* —
Mount Wilson 6-3 327 il 34 - 2 e3 6 S* —_— —_ —_—
Salt Lake City 11-9 8 — — e413 -—56 _ — eb52
Ukiah 126 326 e3 3 0 eb 27 + 1 —_ —  e6-2
Bozeman 16-8 7 e3 57 -1 — — — eT74
Butte 17-0 4 e350 —11 e7 21 +11 — — e90
Lincoln 184 45 e4 17 -1 —_ — — — e86
Victoria 20-7 343 — — e857 88 —_ —_ 111
Florissant 219 57 e4 56 -1 e8 51 — 3 —_ — ell4
St. Louis 219 57 e4 58 + 1 e 8 54 0 —_ — e11-2 .
Cape Girardeau E. 22-1 62 e4 58 -1 e9 48 S8 —_ — e11:7
ca.go 249 51 e5 30 + 4 — — —_ — el1l24
Philadelphia 336 60 —_ — el712 S¢S —_ — €160

Additional readings :—
Salt Lake City eS = +4m.43s.
Bozeman ePPP = +4m.1s.
Florissant eSN = +8m.55s.
St. Louis iPE = +5m.2s.
Long waves were also recorded at Columbia, Santa Clara, Fordham, and East Machias.

Oct. 4d. Readings also at Oh. (near Mizusawa), 1h. (Apia), 2h. (Samarkand and Bermuda),
6h. (Tananarive), 10h. (Berkeley), 12h. (Tucson), 13h. (Ottawa and Melbourne),
16h. (near Fordham), 19h. (Berkeley), 23h. (near Andijan).

Oct. 5d. 4h. 55m. 47s. Epicentre 22°-6S. 68°-8W. (as on 1939, Jan. 18d.).

A = +-3342, B=—8616, C=—-3821; 6=+4; h=+4;
D=--932, E=--361; G =—-138, H=+-356, K =—-924.

Tables for depth of focus 0-015 have been used.

A Az, P. 0-cC. S. oO0-C. Supp. L.

° ° m. s. 8. m. 8. 8. m. s. m.
La Paz 6-1 5 1128a —1 i221 =17 — — i25
Huancayo 12-2 328 e 2 57 + 6 e519 88 3 2 pP —
La Plata 15-5 145 331 - 2 615 — 6 —_ — 7-6
Tucson 67-7 322 110 45k — 1 e 19 44 +13 11 10 pP —
La Jolla z. 720 319 i1l 12 0 — _— — — —
Riverside N. 728 319 e1ll 16 0 — — — L= —_
Mount Wilson 734 319 i11 21k + 1 —_ — e12 16 pP —
Pasadena 73-4 319 i1l 20k 0 —_ — 112 20 pP —
Santa Barbara z. 746 318 i1l 26 -1 —_ —_— —_ —_—
Tinemaha 75-5 321 i11 31 -1 —_— — —_ —

Additional readings :—

Huancayo iS = -+ 5m.34s.
Tucson ePP = +13m.22s., ePPP = +15m,2s.
Long waves were also recorded at Little Rock.

Oct. 5d. Readings also at 1h. (Tucson), 3h. (Balboa Heights), 4h. (Tucson (2) ), 5h. (Andi-
jan), 8h. (Balboa Heights, Tucson, and Huancayo), 10h. (near Sarajevo), 13h. (near
Fordham), 15h. (Harvard, Manila, Andijan, and Tucson), 17h. (Ksara, Colombo,
and Kodaikanal), 19h. (Tucson and near Samarkand), 20h. (La Paz), 21h. (near
Osaka and near Mizusawa). .

Oct. 6d. Readings at 2h. (Tucson, Ksara, Fordham, and Helwan), 4h. (near Lick, Berkeleg,
Branner, and Fresno), 5h, (San Juan), 7h. (near Sofla, Bucharest, and Tucson), 8h.

Tucson and Andijan), 13h. (Bozeman), 15h. (Mizusawa, Colombo, Kodaikanal, and

ombay), 17h. (Ksara), 18h. (Andijan), 20h. (Triest, near Andijan, and Tchimkent),

21h. (Ksara), 23h. (Samarkand and Andijan), i
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Oci:. 7d. 20h. 43m. 0s. Epicentre 6°-5S. 128°-5E. (as on 1938 February 22d.).
A=—-6186, B=+4-7777, C=—-1125; d=+414; h=+17;

D=+-783, E=+623; G=+-070, H=—-088, K=—"994.

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

° ° m. 8. 8. m. 8. 8. m. 8. m.
Palau 150 24 3 37 + 2 43 S8 — — —
Pert, 27-9 . 203 5 55 + 1 10 2 - i6 37 PP 15-0
Adelaide 29-8 164 e 6 11 0 el0 28 -39 11241 S8 il55
Hong Kong 319 334 6 30k + 1 11 50 +10 7 28 PP —
Riverview 34:3 146 e 6 52 4+ 2 el2 —-10 e815 PP el1l7+4
Sidney 343 146 e 6 48 -2 el12 0 -1 —_ —_ —
Phu-Lien 346 323 e6 56 + 3 12 35 +13 —_— — —
Melbourne 346 157 i7 43? +50 112 4?7 —18 114 37 S8 17-0
Zi-ka-wei z. 381 351 e7 21 -1 i1327 +11 822 PP 1i201
Koti 40-1 7 7 40 + 1 12 22 ? —_ —_ —
Hamada 41-3 4 7 49 0 14 52 448 —_ —_ —
Kobe 41-5 8 7 49 -1 1414 + 7 — —_ —
Kameyama 41-8 9 7 54 + 1 —_ — — —_ —
Tokyo, Cen. Met. Ob. 43-3 13 8 6 + 1 — — — — —_
Zinsen 43-8 357 8 15 + 6 14 40 (1] — —_— —
Nagano 439 11 8 9 1 14 44 + 2 — — —
‘Wazima 444 9 8 13 1 — — —_ — —
Sendai 46-0 13 8 27 0 — _ — —
Mizusawa 469 13 e8 33 -1 15 33 + 8 — — —_
Akita 47-2 12 8 44 8 — — — —_ —
Calcutta N. 488 308 e8 49 0 il1557T + 5 e9 10 .pP _—
Vladivostok 49-5 4 8 53 — 1 el611 + 9 — — 246
Colombo 50-3 285 8 59 -1 16 17 + 4 —_— —_ 254
Sapporo 507 11 9 1 - 2 — — — — —
Christchurch 534 141 19 18 — 6 el5 55 —60 — — —
Kodaikanal E. 535 288 i923a —1 e17 0 + 3 — — 1281
Wellington 53-7 137 — — e19 26 S8 — —_ 265
Hyderabad 54:9 297 e9 35 0 1715 =1 — — 25-5
Agra E. 592 307 1 -5 19 1 PPS 12 18 PP —
Bombay 60-4 296 110 9a 4 i182 -3 il224 PP 35-2
Almata 680 322 ell 6 + 3 — —_ —_— — €337
Andijan 69:7 318 e11 13 -1 20 28 + 6 — —_ —
Semipalatinsk 70-3 330 e 11 18 + 1 — — — — —
Tchimkent 72-2 318 11 31 + 2 12056 -+ 5 — = —
Honolulu 773 66 el2 2 + 4 e2153 + 5 el6 12 PPP —_
Sverdlovsk 836 329 il2 29 — 3 i2250 -3 15 46 PP 41-0
Baku 85-6 311 12 41 0 e23 27 +14 — —_ 460
Grozny 89-2 313 12 31 —28 23 31 -—-10 —_ — —
Erevan 896 310 13 4+ 8 — — — —_
College 932 25 e19 24 PPP 2532 PS e2552 PPS _
Ksara 957 303 113 30k + 1 e24 58 +14 e17 15 PP 47-3
Moscow 959 325 el3 -3 24 17 [+11] 17 21 PP —
Sitka 98-8 33 — — 24 40 [+19] e26 19 PS8 —
Helwan 99-4 299 e 13 45 -1 2524 4+ 9 el7 51 PP —
Pulkovo 99-7 330 17 53 PP 2433 [+ 7] 2647 PS e515
Cape Town E. 1028 233 e22 22 PKS e26 25 PS — —_ 49-1
Upsala 1060 331 e23° 0? PKS e28 17 PS — — o470
Victoria 1069 40 e 18 42 P — — — 38-0
Triest 111-8 317 e 19 23 PP e2852 PS e352 SSP —_
Hamburg E. 1119 326 e 24 0? ? — —_ — —_— —
Haiwee z. 1123 54 e18 36 [— 2] —_ —_ —_ —
Pasadena z. 1130 56 e18 36 [— 3] — — — — —
Rome 1136 313 e 19 36 PP i29 9 PS e35 6 S8SS e3509
Stuttgart N.E. 114-0 322 e 19 41 PP — — — —_ —
De Bilt 115-2 326 e 19 59 PP _— —_ e 580
Bozeman 115-7 42 —_— — ©2540 [+ 6] e39 19 SSS —
Uccle 116-2 325 e 21 12 ? e29 50 PS e3512 S8 e550
Salt Lake City 116-5 47 — — €30 4 PS —_— — —
Paris 1181 323 20 8 PP — — —_ — e70-0
Kew 118-5 327 e 20 10 PP e32 07 ? —_ — e670

Condinued on next page.
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A Az P. 0 -C. S 0-C. Supp L

° o m. s. 8. m. 8. 8. m. m
Tucson 1193 56 e18 47 [— 4] e36 5 SS e 20 9 PP —
Toledo 126-1 316 e 20 59 PP — — — —
Granada 126-9 312 e 21 20 PP e 27 58 {— 1} _ —_ —
Florissant 1324 41 e19 18 [+ 2] 122 43 PKS — — —
Cape Girardeau N. 133:8 43 e 22 42 PKS —_ — —_ — —_
Ottawa 13599 24 119 8 [—-15] e23 0 PKS 34-0
Seven Falls 1359 18 —_ — e 35 0? PPS — — 61-0
‘Williamstown 139-2 23 el19 27 [— 2] — —_— —
Kast Machias 1394 16 €19 27 [— 2] e 40 12 SS e 22 47 PP —
Harvard 1400 22 e19 20 [—11] — —_ — e700
Fordham 1404 26 e19 23 [— 8] e29 36 {+13} e23 2 PP —
Huancayo 1500 128 e19 50 [+ 3] e27 3 [+ 9] 23 5 PP e 58
Bermuda 151-5 23 €19 50 [+ 1] e 27 50 [+54] e 44 30 SSP —_
La Paz z. 151-8 144 19 5 [+ 8] - e - —_ —
Balboa Heights 1521 84 e20 0% [+10] — — — —_ —

Additional readings :—
Perth i = +6m.25s, ., +6m.48s., and +6m.56s., PcP = 4+ 8m.20s., i = +11m.15s.

Adelaide i = 4 Tm.0s. i’ +7m.26s ., +8m.42s., f11m. 56s., and +14m.7s.

Hong Kong SS = +14m.4s.

Riverview eZ = 4 Tm.37s.

Melbourne i = +11m.25s.¢

Zi-ka-wei iZ = +11m.31s,

Calcutta esSN = +16m.37s.

Christchurch i = +13m.28s.

Agra PPPE = +14m.0s., iE = +19m. 533 SSE +23m.30s

Bombay iEN = +10m.%4s., iE = -+18m.18s. ., iN = +18m. 508 iR = +20m.5s.

Honolulu ePS = +22m.17s., eSS = +26m.48s.

Sverdlovsk PS = +23m.49s., SS = + 28m.18s.

Baku e = +37m.0s.

Ksara PPS = +26m.39s.

Moscow SS =-+31m.30s.

Helwan PPEZ = +18m.22s., PSE, = +28m 28., PPSE = +29m.2s.

Pulkovo eS = +25m.26s., S8 = +32m.18s

Rome e = +20m.24s. and +22m 215 ePP = +4-23m.23s.,, i=+427m.53s., eSKS=
+30m.11s., i= +38m 538., €= +40m.57s. and +44m.16s.

Uccle eF, = + 36m.5

Paris e = 4+ 24m.0s. ?

Cape Girardeau eN = +22m.53s.

East Machias ePKS = +23m.5s., eSKSP = 4 32m.37s., ePSPS = +41m.36s.

Fordham eN = +42m.0s.?

Huancayo PKP = +19m. 58s., eSKKS = 429m.21s., eSS = +42m.50s., eSSS = +48m.3s.

Long waves were also recorded at Prague, Bldsbon, and La Plata.

Oct. 7d. 21h. 4m. 32s. Epicentre 36°-9N. 141°-3E.
Intensi&y III at Shirakawa ; II at Onahama, Mito, Utunomiya, Hukusima, Kakioka
e basan, Sendai, and Miyako; I at Aidu, Tokyo, Mizusawa, Morioka, an
itibu.
Epicentre 36°-9N. 141°-3E. Shallow.

See Sggsmologdcal Bulletin of the Central Met. Obs., Japan, for the year 1939, Tokyo, 1949,
D. 25.

A =—-6256, B= 5012, C=+-5978 ; =—6; h=-1;
D= +'625, E=+-780; G=—467, H=+4-374, K=—-802.
A Az P. 0-C. S

. 0-C.
8.

o o m. s. 8. m. 8.
Onahama 0-3 276 0 15k + 4 024 + 6
ito 0-8 232 0 2la + 3 033 + 2
Hukusima 11 322 024k + 2 038 -1
Kakioka ! 11 233 0 24a + 2 0 39 0
Tukubasan 1-2 235 0 24a 0 040 -1
Tyos 1-2 197 0 34 +10 046 + 5
Utunomiya 1-2 253 023a — 1 037 - 4
1-4 347 0 27 0 044 — 2
Tokyo Cen. Met. Ob. 17 225 0 33a + 2 056 + 2
Maebasi 1-8 254 0 28 — 4 1 + 4

Continued on next page.
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A Az, P. O-cC. S. 0-C

° o m. s 8. m. 8. 8.

Yokohama 2:0 222 0 38 + 3 1 3 +1

/ Mizusawa 2-2 357 0 37 -1 i1 3 -3
Hunatu 2-5 236 0 44 + 1 11 -3

Nagano 25 265 0 44 + 1 121 Se

Miyako 2-8 11 0 44 -3 115 -7

Akita 30 342 0 50 0 124 -3

Osima 32 216 0 44 - 8 116 -—16
Wazima 3-5 281 1 6 P* — —

Hatinohe 37 3 0 53a — 7 13 -—-10

Aomori 39 354 1 2 0 148 - 2

Nagoya 39 244 1 8 Pp* 1 58 S*

Osaka 5-2 247 e1 18 - 3 226 4+ 4

Sapporo 6-2 0 2 34 S (2 34) —14

Nemuro 72 26 145 - 4 2 58 -—15

Oct. 7d. Readings also at Oh. (Bermuda), 4h. (Tchimkent, Andijan, and Samarkand), 7h.
(Rome), 8h. (Ksara, Baku, Bombay, Sverdlovsk, Agra, Kodaikanal (2), Colombo,
and Perth), 9h. (near Mizusawa), 10h. (Istanbul), 11h. (near Balboa Heights), 15h.
(Sitka), 16h. (Rome, Andijan, and Almata), 17h. (Algiers and Rome), 20h. (Andijan,
Almata (2), and Philadelphia), 21h. (Almata and Samarkand), 22h. (Kew and
Uccle), 23h. (La Plata, near La Paz, and Huancayo).

Oct. 8d. Readings at Oh. (Harvard, Toledo, Granada, Williamstown, Tucson, Florissant,
Cape Girardeau, Tinemaha, La J olia., Pasadena, Ksara, and Almata), 1h. (near
Mizusawa), 5h. (Mount Wilson, Santa Barbara, Pasadena, La Jolla, Tinemaha,
and Tucson), 6h. (Perth), 8h. (La Paz and Huancayo), 9h. (Sverdlovsk, Baku,
Erevan, Helwan, and Ksara), 15h. (Merida and Balboa heights), 16h. (Brisbane,
Rome, and Tucson), 20h. (near Triest, Grozny, near Samarkand, Tchimkent,
Andijan, Almata, and near Mizusawa), 21h. (near Fordham, La Paz, and Huancayo),
22h. (Riverside, La Paz, Tucson, and Pasadena), 23h. (Wellington and Tuai).

Oct. 9d. 2h. 17m. 56s. Epicentre 19°-08. 169°-5E.
A =—--9304, B=+-1724, C=—-3236; 8=+8; h=+5;

D=+-182, E = +-983; G = +318, H=—"-059, K = —-946.
A Az, P. 0-C. S. oO-C. Supp. L.
o o m. 8. 8. m. 8. 8. m. s. m.

Brisbane N. 17-3 238 i3 58 - 6 i7 16 0 —_ — 184
Apia 185 78 i422 + 3 e?7 59 S8 — — —
Arapuni 197 167 — — 8 4 — 6 — — 11-1
Riverview 220 225 e4 58 0 ig 54 — 2 525 PP e109
Sydney 220 225 eb5 4 + 6 e9 10 +14- —_— — ell-1
‘Wellington 227 171 5 4 0 i8 58 -—11 539 PP 11-1
Christchurch 246 175 5 2la — 2 940 — 2 10 16 Lqg 12-2
Melbourne 28-5 224 i612 +13 i10 47 + 1 i6 44 PP 12-1
Adelaide 316 233 i3 9 ? i10 27 —68 — — —_
Perth 497 244 il11 7 PP i16 4 0 i19 9 SS i246
Honolulu 51-3 40 e10 11 PP e16 5 —21 17 38 S8 e 205
Zi-ka-wei z. 680 317 ell 39 436 — — —_ — 138-8
Vladivostok 70-8 333 e 1l 35 +15 121 34 PPS — — 28-8
Santa Clara 854 48 e 12 52 +12 e 24 32 PPS — — e397
Berkeley 854 48 — — €23 28 +17 —_ — €397
Ukiah 85-4 46 e 12 47 + 7 e2320 + 9 e2421 PPS e353
Pasadena z. 867 53 el2 46 -1 —_ — —_ — e 398
Mount Wilson 86-8 53 112 47 0 — — — — —_
Riverside z. 87-2 53 il2 49 0 — — — —_ —_—
Haiwee 877 51 e12 51 -1 — —_ - — —_
Sitka 88-6 27 — — ©2336 — 6 e2411 PS e357
Calcutta N. 894 294 e20 6 ? e?23 59 410 _ —

Tucson 916 57 e13 10 0 e2349 [+ 6] el7 14 PP e 41-8
Colombo E. 919 276 16 21 PP — — — — —
Salt Lake City 940 49 —_ — €30 7 SS — e 410

Continued on next page.
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A Az P 0 -C. 8. O0-cC. Supp. L.
° ° m. 8. 8. m. 8. 8. m. s. m.
Butte 95-4 43 — — ©24 23 —19 e26 11 PPS e40'1
Bozeman 96:3 44 — — 2353 [—15] €26 17 PS e40-1
Agra BE. 997 295 —_ — 12423 [— 2] — — —
Bombay E. 1020 286 e18 6 PP — — — — —
Lincoln 1050 51 — — 26 40 +38 —_ — e 486
Huancayo 109-1 111 el4 5 P ©26 18 {+19} e19 13 PP e 448
Chicago 1119 « 51 €18 19 [—18] e34 14 SS €29 7 PPS o463
La Paz z. 1132 11 13 6 ? — —_— — — 731
Sverdlovsk 116-0 325 e 19 50 PP e27 42 {+55} e36 0 SS 471
Columbia 1162 60 — — e26 12 {—36} 3559 SS e5l2
Cape Town E. 1205 208 — — 3136 PPS e38 9 SSP 49-7
Philadelphia 1212 55 — — e25 5% [ 0] — — e611
Fordham N. 1222 54 —_ —\ e37 22 SS —_ — e 564
East Machias 1266 48 — — e 44 50 ? — —
San Juan 1275 81 e?21 11 PP 2547 [—26] e23 49 PPP e 559
Moscow 1286 327 €19 25 [+16] 39 14 SSP e21 36 PP e675
Bermuda 1297 64 e13 36 P — — — — —
Pulkovo 129-9 334 e 22 32 PP 28 10 {—10} e38 26 SS 64-6
Upsala 134:5 341 e 24 4% PPP —_ —_— — — e 671
Ksara 136-3 298 e 19 48 [+24] — — e2215 PP —
Istanbul 139-8 312 e 22 40 PP — — — — —
Helwan 140-6 294 123 44 ? e 26 14 [—-26] e33 34 P —
Uccle 1462 344 e19 41 [ 0] e47 58 SSS — — e64-1
Chur 1477 335 €19 45 [+ 2] —_ —_ — —_ -—
Zurich 1477 336 €19 35 [— 8] — — —_ —_ —_
Basle 147-9 337 e19 48 [+ 4] — — — — —
Paris 148-5 343 e20 16 [+31] — — e2238 PP e781
Neuchatel 1486 337 e19 52 [+ 7] — — — — —
Rome 1500 324 19 56 [+ 9] 149 11 SSS 143 47 SSP e 67-2
Additional readings :—

Riverview iE = +5m.11s. and +9m.1s., iN = +9m.5s., SSN = +9m.21s.

Melbourne e = +10m.32s.

Adelaide e = +12m.9s., i = +14m.44s.

Perth i = +16m.548., +21m.26s., -+22m.48., +22m.32s., and +23m.31s.

Honolulu eSS = +19m.49s.

Zi-ka-wei iZ = +32m.4s.

Vladivistok i = +12m.31s. and +26m.19s.

Berkeley eE = +23m.37s., eN = + 35m.44s.

Ukiah eSS = +28m.46s.

Sitka eSS = 429m.7s.

Tucson ePPS = +25m.11s.

Butte eSS = +30m.40s.

Bozeman eS = +24m.358., ePPS = +27m.16s.

Huancayo P = +14m.51s., ePS = +28m.23s., eSSS = +37Tm.33s.

Chicago eSSS = +39m.29s.

La Paz iZ = +14m.98.

Columbia eSSS = +39m.35s.

Moscow e = +22m.24s., +34m.20s., and +36m.35s.

Pulkovo e = +22m.39s., +23m.37s., and -+ 29m.44s.

Ksara PPS = +34m.15s.

Rome e=-+20m.578., iPPP = +24m.498., €= +439m.20s., eSSS = +44m.19s., e=
+46m.6s., +53m.0s., +60m.0s., and - 64m.0s.

Long waves were also recorded at Harvard, Scoresby Sund, Clermont-Ferrand, De Bilt,
San Fernando, and Toledo.

Oct. 9d. Readings also at 3h. (Palomar, Haiwee, Riverside, Mount Wilson, Pasadena, and
Tucson), 8h. (Mizusawa), 14h. (Andijan, Tchimkent, Triest, Helwan, and Ksara),
17h. (Tucson), 18h. (Tuai and Wel]jnfton), 19h. (Williamstown), 20h. (Samarkand
(2) ), 21h. (Stuttgart), 22h. (near Wellington, Tacubaya, and Oaxaca).
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Oct. 10d. 13h. 54m. 50s. Epicentre 37°-6N. 141°-7E. (as on 1939, August 17d.).

Intensity III at Onahama, Hukusima, Shirakawa ; II at Sendai, Mito, Kakioka, U tuno-
miya, Tukubasan, and Miyako ; T at Yamagata, Mizusawa, Morioka, Tokyo, Yokoh ama,
Titibu, Akita, and Kumagaya. X

Epicentre 37°-5N. 141°-6E. Shallow.
See Sgismologica.l Bulletin of the Central Met. Obs., Japan, for the year 1939, Tokyo 1949,
D.

A =—-6233, B=+-4923, C=+6076; o=+4; h=-—1;
D=+-620, E=+-785; G=—-477, H=+-377; K=—"T94.

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

Onahama 0-9 224 019k — 1 028 — 6 —
Sendai 0-9 317 0 24k + 4 036 + 2 —_
Hukusima 1-0 279 020k — 1 033 -3 —
Mito 1-5 219 0 28a 0 042 — 17 —_
Mizusawa 16 344 0 32 + 2 ios50 -1 —
Kakioka 1-8 222 0 30k — 2 048 — 8 —
Utunomiya 1-8 234 0 32k 0 052 — 4 —
Tukubasan 19 223 0 32 - 2 052 — 17 —
Tyosi 2-0 200 0 36 + 1 054 — 8 —

iyako 2-1 6 0 41 P 1 5 +1 —_
Kumagaya 2-4 232 0 40 -1 17 -5 —_
Maebasi 24 240 0 41 0 111 -1 —
Akita 2-5 329 0 46 + 3 123 Sg —_
Tokyo, Cen. Met. Ob. 25 219 041k — 2 125 Sg —
Yokohama 27 217 0 44 -1 112 -1 —
Hatinohe 30 357 0 5la + 1 128 +1 —_—
Nagano 30 252 0 48 - 2 128 +1 —
Hunatu 31 228 0 52 + 1 12 — 4 —
Aomori 3-3 344 0 57 + 4 142 8* —
Osima 34 214 0 55 0 129 — 8 —
Wazima 3-8 269 11 0 — — —
Hamamatu 43 229 1 13a P* 2 20 Sg —
Mori 4-5 349 116 + 5 2 49 ? —_
Gihu 45 243 111 0 21 -4 —
Nagoya 45 239 113k + 2 2 6 +1 —
Sapporo 55 357 1 34 * 249 S* —
Osaka 58 242 1 28 -1 2 38 0 —
Kobe 6:0 244 1 32a 0 23 -9 —
Nemuro 64 26 1 42 + 4 248 — 5 —
Andijan 525 296 e9 T —-10 —_— —_ —
Sverdlovsk 549 320 i9 31 — 4 17 28 +12 262
Haiwee z. 760 55 ell 51 0 —_ _— —_
Mount Wilson -z 1771 57 el2 11 +14 — —_ —
Pasadena z. 171 57 el2 10 +13 — — —
Ksara 810 306 e 1l 59 —19 e21 45 —42 44-2
Tucson * 831 55 e12 28 -1 — — —

Long waves were also re

corded at Rome and Baku.
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Oct. 10d. 18h. 31m. 558. Epicentre 38°-6N. 143°-1E. (as on 1938 December 20d.).

Intensity III at Miyako, Mizusawa, Morioka, Sendai, Yamagata, Hukusima, and Shira-
kawa ; II at Hatinohe, Onahama, Akita, Sakata, Mito, Aomori, Aidu, Kakioka ; I at
Utunomiya, Tukubasan, Tokyo, Takada, Iida, and Kumagaya.

Epicentre 38°-4N, 143°-0E.  Shallow.

See S2e;smologica.l Bulletin of the Central Met. Ob., Japan, for the year 1939, Tokyo 1940,
p. 27.

A =—'6266, B= 44704, C=+-6213; 0=—8; h=-1;

D =+-600, E = + 800 ; G=—-497, H=+-373, K= —-784. .
A Az P. 0 -C. S. O0-C. Supp. L.
o o m. s. 8. m. 8. 8. m. 8. m.
Miyako 14 320 0 24 - 3 045 —1 —_ —_ —_
Mizusawa 1-6 289 10 27 -3 —_ — —_ —_ —
Sendai 1-8 259 0 36 + 4 0 56 0 —_ —_— —
Hatinohe 2:3 328 0 38a — 2 17 -2 — — —
a 2-3 248 039 — 1 1 2 -7 —_ — —_
Akita 2:5 296 0 44a + 1 119 + 5 —_ —_ —_
Onahama 2:5 226 04la — 2 1 6 — 8 —_— —_ —
Aomori 2-8 321 0 48 + 1 129 S* — — —
Mito 3-0 223 0 48a — 2 115 -12 — —_ —_
Kakioka 33 224 052a — 1 135 0 — — —
Tyosi 34 214 0 56 + 1 13 - 2. — — —_
Maebasi 39 237 1 2a 0 147 - 3 —_ —_ —_
Tokyo, Cen. Met. Ob. 3-9 - 225 1 4a + 2 155 + 5 —_ —_ —_
Mori 4-1 332 1 42 -1 2 3 S* -_ —_ —
Yokohama 4-2 223 1 Ta 0 2 4 +7 —_ — —
Nagano 4-3 246 110a + 2 21 +1 —_ — —_—
Mera 4-4 217 113 + 3 2 5 43 _ — —
Hunatu 47 230 113a — 1 2 9 —1 — — —
Sapporo 4-7 343 114 0 219 S* —_ —_ —
Misima 4-8 226 1 14a 1 217 + 5 —_ — —
Toyama 50 250 119 + 1 224 + 6 — — —_
Nemuro 51 21 119a — 1 211 -9 — — —_
Hamamatu 5-8 230 131k + 2 249 +11 — — —
Gihu 6-0 240 13la — 1 242 -1 — — —_
Nagoya 60 237 133a + 1 246 + 3 — — —_
Hikone 6-4 241 136a — 2 247 - 6 —_ —_ —
Kameyama 6:5 237 140 + 1 3 8 +13 — —_ —_
Kyoto 6-9 241 144a — 1 3 24 S* —_ — —
Osaka 73 240 i1 49 -1 337 S* — —_ —
Kobe 75 241 1 52 -1 2 57 -—23 — — —_
Muroto 9-0 237 2 22 + 9 3359 +1 — — —
Hamada 96 251 2 22 + 1 4 9 -3 — — —_
Hirosima 96 248 2 23 + 2 414 4+ 2 — — —
Simidu 10-1 238 2 26 -2 _ 420 -5 — —_ —
Izuka 112 248 2 38 — 6 5 7 88 — — —
Hukuoka 1144 248 2 52 + 5 5 23 SSs — — —
Titizima 11-5 184 2 49 + 1 —_ —_ — —
12-2 246 2 56 - 2 5 44 SSS — —_ —
Keizyo 12-8 271 3 6 0 5 30 —_ - —_
n 16-7 278 3 50 -7 6 41 —22 — — —
Zi-ka-wei 19:2 256 i4 23k — 5 8 1 + 2 i825 S8SS i107
Miyakozima 20-4 235 4 43 + 2 9 34 ? — — —
Hong Kong 29-6 247 6 7 - 2 11 2 — 2 79 PP 144
Irkutsk 30-1 311 6 11 - 2 11 12 0 —_— —_— 16-1
Manila 3009 225 e619a — 1 i1126 + 2 — — 17-4
u 32-1 197 6 15 —16 12 9 426 — —_ —
Phu-Lien 36:0 251 e7 5 0 12 46 + 2 — —_ 180
Semipalatinsk 45-1 30 8 17 - 3 14 53 — 6 — — —_—
College 471 33 e8 36 +1 e1521 — 7 e10 42 PP —_
ata 49:0 300 8 49 -1 15 57 + 2 — — —_

Continued on next page.
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A Az P. 0 -C. sS. oO-C. Supp. L.
o o m. s. 8. m. 8. 8. m. s. m.
Calcutta 49-1 268 18 5la 0 i1555 — 1 e10 20 PP 1239
Frunse 50-8 299 9 5 + 1 16 16 — 4 — — 27-8
Andijan 531 296 9 20 -1 17 5 +14 — — 27-8
Honolulu 531 90 ¢9 36 +15 el644 — 7 el1l1 32 PP e218
Dehra Dun N. 533 282 e919? — 3 e1l651 — 3 e20 9 SS e278
Sitka 543 41 e9 50 420 11710 + 3 11158 PP —
Tchimkent 54-4 300 9 29 -2 ell -1 — — 28-1
Agra 548 279 19 32a — 2 1710 — 4 11 29 PP —
Sverdlovsk 549 319 i9 33 - 2 1713 -3 26 41 Lqg 30-5
Samarkand 57-3 297 9 52 0 17 48 + 1 — —_ 36-2
Hyderabad 597 268 10 5 — 4 1813 — 6 12 17 PP 28-0
Bombay 632 274 110 28k — 4 11858 — 5 ill 11 PcP —
Victoria 64-5 47 e10 29 —12 e1911 — 8 e23 5? SS e291
Kodaikanal E. 647 263 i10 42a 0 i1917 -5 —_ — 1342
Colombo E. 650 258 10 35 -9 19 25 -1 — — 31-5
Seattle 65-5 48 — — €20 57 +33 — — —
Brisbane 66-4 170 e 10 53 0 i1941 — 2 e2347 S8 e30-1
Moscow 66-8 324 10 53 - 3 19 44 — 4 — — 356
Pulkovo 67-5 330 il0 58 2 i1952 -— 4 — — e 334
Baku 68-4 306 ill -1 i20 18 +11 25 27 S8 34-3
Ukiah . 694 55 ell 23 +11 20 20 + 2 ell 52 pP —
San Francisco 70-7 57 el2 5% +45 — —_ — —_
Scoresby Sund 70-7 355 ell 25 + 5 e2018 —-16 i14 9 PP e295
Berkeley 708 57 111 26k + 6 e 20 35 0 —_ —_ —
Branner 711 57 ell 35 +13 e20 40 + 2 — — —
Santa Clara 71-2 57 e12 34 ? i20 44 + 4 — — —
Butte 719 44 e 1l 34 + 7 e2047 — 1 21 30 PS —
Erevan 72-0 306 12 14 +46 e21 42 PS — 35-3
Upsala, 72-1 335 11 25 — 3 12044 —6 i21 1 PS e341
Riverview 725 173 e1ll 35 + 5 12053 —1 —_ — €326
Sydney 725 173 e 10 41 —49 e20 50 — 4 — — —
Bozeman 73:0 45 e 11 36 + 3 12058 — 2 el4 30 P —
Adelaide 73-3 184 e 11 38 + 3 i2145 PS i16 16 PPP e 340
Tinemaha z. 173-8 56 i11 44 + 6 — — — — —
Santa Barbara z. 744 59 i1l 55 +13 — — —_ — =
Haiwee 746 56 e 1l 48 + 5 — — —_ — —
Perth 74-6 204 11 21 —22 2115 — 3 14 55 PP 46-3
Bergen 755 340 111 48 0 e2126 — 2 - — e 35°1
Salt Lake City 755 49 e 12 14 PP €25 31 S e29 17 SSS e 313
Mount Wilson 756 58 ell 51 + 3 — —_ — — —
Pasadena 756 58 ell 51 + 3 i2129 0 — — —
Melbourne 76-1 178 — — 12130 — 5 e2623 S8 —
Riverside z. 1762 58 ell 53 + 1 — — — — —
La Jolla 770 58 el2 2 4+ 6 — — — —
Cernauti E. 771 323 el2 0 + 3 22 5% +19 — —_— 41-1
Copenhagen 771 335 11 56a — 1 21 42 — 4 — — 34-1
Bucharest 797 320 e12 13a + 2 2214 + 1 12 27 pP 41-1
Heligoland 799 336 el12 11 — 1 e22 8 — 8 e2729 SS e383
Ivigtut 80-1 6 12 12 -1 22 16 — 2 — —
Istanbul 80-5 316 12 19 + 4 33 20 SSS 1515 PP e451
Prz?ue 805 330 12 15a 0 2221 — 1 el524 PP e40-1
Budapest 80-8 326 el12 5? —12 e22 35 +10 — e44-1
Jena, 81-2 332 el12 17 — 2 e2225 — 4 — — e 38°1
Ksara 813 306 i1219a — 1 e2232 + 2 el526 PP 39-1
Edinburgh 816 342 12 11 —-10 22 7 —-26 23 5 PS —_
Tucson 816 55 ¢12 21 0 12237 + 4 el2 45 pP —
Arapuni 82:0 155 — —_ 22 47 +10 — —
Belgrade 822 321 €12 23k — 1 12237 — 2 e1533 PP e385
Sofia 82:4 320 e12 25 0 e2240 — 1 — — 391
De Bilt 825 336 112 26a 0 2238 — 4 el530 PP 29-1
Stonyhurst 83-3 340 — — 122 50 0 28 13 S8 431
Bidston 83-7 341 — — 12251 — 3 12319 PS e431
Stuttgart 839 332 e1232a — 1 e2253 — 3 el540 PP e 424
Uccle 839 336 112 30a — 3 12258 -+ 2 il542 PP 40-1
Lincoln 840 41 el2 44 +11 e2253 — 4 e2350 PS —_

Continued on next page.
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A Az P. 0-C S. O0-C. Supp L.
° ° m. 8 8. m. 8. 8. m. s. m.
Oxford 846 339 1248 412 i23 1 — 2 e28 45 SS e331
Triest 84-6 327 12 36 0 i2256 — 7 49 PP e 406
‘Wellington 846 15 12 23 —-13 22 59 — 4 28 43 SS 431
Kew 84-8 338 112 36a — 1 123 2 -— i12 57 pP e 43‘1
Chur 853 330 e12 39 —1 e23 1 [— 2] —_ —_ —_
Zurich 85-3 332 €12 39a — 1 e23 0 [— 3] el6 2 PP —_
Basle 855 332 e1239 — 2 e23 4 ] —
Christchurch 86-0 159 12 51 + 8 23 12 [+ 4] 28 45 SS 40-3
Neuchatel 86-2 331 e1243 — 1 e23 16 — —
Paris 86-2 336 i12 44a 0 e23 [— 1] 16 7 PP e38-1
Helwan 86-8 306 i12 45k — 2 23 10 [— 31 12 54 PcP —
Jersey 87-3 339 el13 5 +15 e23 25 — —_— — e40-1
Chicago 875 36 — 8 [— 9] 2927 SS e40-8
Moncalieri 876 331 e 12 41 —10 2316 [— 11 i13 6 ? 35-1
Rome 88-1 326 i12 52a — 2 123 4 [—17] 116 21 PP 43-9
Clermont-Ferrand 88:7 333 e 12 36 —21 12343 -1 — — e 433
Florissant 88-7 39 el3 5 + 8 123 24 [—- 1] —_ —_— —_—
St. Louis 89 39 e13 6 + 8 €23 25 [— 1] - —_ —_
Shawinigan Falls 893 23 el3 5 + 6 123 27 [— 2] — 591
Ottawa 94 26 i12 58 — 2 e23 35 [+ 6] e29 47 Ss _—
Seven 'Falls 894 23 e12 17 —43 i23 16 [—13] 29 20 SS 42-1
Toronto 89-5 29 —_ — e21 47 — — 42-1
Cape Girardeau E. 89-9 40 e 13 11 4+ 9 e2329 [— 3] — — —
Vermon 910 25 — — e2359 — 4 e2528 PS e376
Cincinnati 91-2 35 i13 8 0 12337 [— 3] — — e 486
a,%g 92-0 334 — — €23 5?[-39] — — —
burgh 920 31 el4 31 - ¢ i2410 — 2 el7 5 PP —
East Machias 926 21 e13 24 4+ 9 e23 26 [—22] el7T 2 P e 467
Williamstown 926 25 e13 25 +10 — — — — —
Harvard 933 24 113 18 0 12418 — 6 116 48 PP e 471
Weston 93-5 24 e13 20 + 1 e24 23 — 2 e34 48 SSS —
Halifax 93-7 18 e 16 5°? ? e24 41 +14 — —_ 46-1
Fordham 94-0 26 e13 21 0 e?23 54 [— 2] — — e44-1
Philadelphia 94-3 28 — — €23 53 [— 4] 124 26 S 480
Georgetown 945 30 e13 23 0 e2355 [— 3] i17 28 PP 40-1
Toledo 963 335 e13 40 + 8 e24 36 —1 el7 24 PP 450
ers 96-4 329 e13 43  +11 24 31 [+22] e17 34 PP 48-1
Columbia 97-0 35 e 17 30 PP e24 11 [~ 1] e31 52 S8 —
Almeria 98-5 333 17 39 PP 28 55 PPS 35 26 SSS 496
Granada 98-6 334 e 15 49 ? e3044 SS el9 59 PPP 42-8
San Fernando 100-1 336 e 17 31 PP  e24 30 [+ 3] e27 15 PPS 48-1
Bermuda 104-8 24 20 12 PPP 26 59 459 e 38 26 ? e 52-5
Tananarive 105-8 259 e 18 38 PP 24 46 [— 8] — —_ —
San Juan 117-0 31 — — e 27 41 {447} — — 36-0
Cape Town E. 135-7 259 e22 1 PP i26 39 [+ 8] i25 4 PPP 67-5
Huancayo 136-8 63 e 17 p e 26 49 [+15] e 22 —
a Paz 1449 60 e19 34 [— 5] 44 38 S8 23 44 SKP 70-1
Rio de Janeiro 1634 21 e24 5 PP (145 5) S8 — i45-1

Additional readings :— .

Zi-ka-wei iZ = +4m.37s.
Hong Kong PcP? = +9m.16s., SS = +12m.27s., S¢S = +16m.33s.
Colles_elgis 13+ 15m.26s., i= +15m.358. iy escé +18m.26s., eSS =+19m.48., sSS=
m.
Calcutta eSeSN = +18m.458., eSSN = +19m.17s.
Honolulél e_:Pl= -liéOm .48., ePPP = +12m. 328., iS=+416m.57s.,, eSS =+420m.37s.,
= m
Sitka ePcP +10m.488., epPP = +12m.7s.
Agra oN = +9m.358;, S{EN = +17m.30s., SSE = +20m.46s., SSN = + 20m.54s.
Hyderabad PePE = 4+11m.2s8., PSE = +18m 31s., SSE = +21m 568.
Bombay iN = +19m.6s., IS.SE = +20m.17s., iSSEN = +22m.58s.
Victoria SSS = +26m.58.¢
Baku SSS = 4 27m.59s.
Ukiah epPP = +14m.24s. ., ePS=+21m.148.,, eSS =+25m.3s., esSS=+25m.28s.,
0SSS = 4-27m.49s.
Scoresby Sund iS= +20m 31s., pS=+20m.48s., esS = +21m.5s., isPS = 421m.38s.,
i=+423m.13s., sSS=+425m.458., eSSS=+28m.33s.,, iSSS=+28m.46s8., i=
+28m 57s. and +29m.11s.

Continued on next page.
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Berkeley ePE = +11m.32s., iZ = +13m.2s., eN = +29m.59s., eE = + 30m.8s.

Branner eE = +12m.33s., eN = +17m.39s.

Butte eSSS = + 28m.4s. .

Upsala iE = +21m.26s., iN = +21m.31s. and -+21m.54s., eSSN = +25m.358., iSSE =
+25m.468., eSSSN = +29m.39s.

Bozeman eSS = +25m.1s., eSSS = +28m.55s.

Adelaide e = +20m.58s., i = +29m.258.

Perth P = +6m.0s., i = +8m.27s., PPS = +22m.38s., SS = +27m.28s., SSS = +33m.10s.

Salt Lake City esP = +12m.34s., esPP = +15m.27s., i = +20m.28s. and +20m.38s.

Mount Wilson iZ = +12m.0s. -

Pasadena iNZ = +12m.1s.

Riverside i = 4-12m.2s.

Bucharest PPN = +15m.13s., pSE = +22m.31s., SSN = +27m.22s., SSE = +27m.25s.,
SSSE = 4-30m.38s.

Heligoland eSSSE = +30m.53s.

Jena eSN = +22m.33s.

Ksara PS = +23m.8s.

Edinburgh ScS = +22m.24s., PPS = +23m.27s., 8S = 4 27m,22s.

Tucson eP¢P = +12m.31s., i= +15m.22s,, ePP = +15m.32s,, ePPP = +17m.29s., i=

. +22m.308., epS = +23m.8s., iPS = +23m.33s., eSS = +27m.40s.

Belgrade eZ = +17m.22s.

De Bilt iZ = +14m.16s.

Stonyhurst iS = +23m.28., Lq = +39-1m.

Bidston eS = +13m.7s., iSS = +23m.35s.

Stuttgart eSSE = +28m.31s.

Uccle ePPPN = +17m.48s., ePPPPN = +19m.15s., eN = +22m.4s., iPSN = +23m.50s.,
eSSN = +28m.34s.

Lincoln eSS = +27m.558., eSSS = +33m.25s.

Triest PPP = +17m.32s., i = +23m.18s., SS = +28m.33s., 8SS = +31m.57s.

Wel n iZ = +12m.528., S? = +23m.41s., 1? = +24m.8s., Lg= +39-1m.

Kew iPcPZ = +12m.47s., isPZ = +13m.4s., iPPZ = +15m.58s,, iPPPZ = +17m.50s.,
ipPPPZ = +18m.2s., €S = +23m.10s., epSKSEZ = +23m.22s., ipSEN = + 23m.30s.,
isSEN = +23m.42s., eSSE = +28m.44s., eSSSE = +32m.6s., eLE = +38m.35s.

Zurich e = +23m.26s.

Christchurch L¢E = +34m.39s. .

Paris PPP = +18m.8s., PS = +23m.44s., SS = +28m.56s.

Helwan eZ = +13m.26s. and +14m.88., PP = +16m.10s.,, PPPZ = +18m.0s., SE =
+23m.25s. PSI2‘I = +24m.10s., SSE = +29m.15s.

Rome iZ=+12m.58s. and +13m.6s., iZ=-+18m.4s., iPPPZ= +18m.9s., iZ=
+19m.29s., i= +19m.53s., iISKSE = +23m.13s., iSKKSE = +23m.20s.?, iSEN =
+23m.39s., iPSEN = +24m.48s., iSSE = +29m.37s., iSSN =+29m.47s., i=
1 30m.44s., 1SSS = +32m.34s., iISSSN = +33m.8s.

Florissant iSE = + 23m.43s.

St. Louis iPN = +13m.19s., eSN = 4-23m.42s.

Seven Falls SSS = +32m.41s., i = +35m.58s.

Toronto e = +27m.47s.

Cape Girardeau eN = +13m.14s., +13m.45s., and +15m.15s., eSE = +23m.52s.

Vermont iS — + 24m.18s., €SS = 1 29m.47s., eSSS = +33m.49s.

Cincinnati 1 = +13m.18s.

Pittsburg isS = +24m.30s., eSS = 4 30m.6s.

East Machias S = +24m.13s., eSS = +30m.25s.

Weston iPPS = +25m.46s.

Fordham iSE = +24m.29s., iN = +38m.12s.

Georgetown iS = +24m.33s.

Toledo €SS = +31m.13s. :

AMe$3OeN2=5 +18m.468., eE =+19m.17s., PS=+25m.22s., €= +26m.27s., SS =

m.258.

Columbia esS = +26m.2s., eSSS = +38m.15s.

Almeria PP = +21m.58s,, PPP = +23m.50s., PPS = +30m.30s.

San Fernando eSSN = +32m.59s.

San Juan esS = +28m.17s. -

Cape+’1;%wnl gSKPN = +22m.58s., ePSKSIE = +31m.47s., eSSN = +40m.1s., eSSE =

m.13s.

Huancs% PKS = +23m.14s., i = +27m.2s., eSKKS = +28m.49s., eSKSP = +32m.4s.,
esSP = +33m.44s.

La Paz iPKPZ = +19m.46s.

Long waves were also recorded at Marseilles, La Plata, and Piatigorsk.
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Oct. 10d. 18h. 50m. 49s. Epicenter 38°-6N. 143°-1E. (as at 18h. 31m.).

Intensity III at Miyako; II at Yamagata, Mizusawa, Hu]iusima,, Morioka, Aidu, and
Sendai ; I at Hatinohe, Mito, Onahama, and Sakata.

Epicentre 38°-3N. 143°-0E. Shallow.
SetiQSeismologlcal Bulletin of the Central Met. Obs., Japan, for the year 1939, Tokyo,

40, p. 27.
A =—-6266, B=+-4704, C= +-6213; 6=-8; h=-1,
A Az, P. 0 -C. Ss. 0-C Supp. L.
° o m. s. 8. m. 8. 8. m. s. m.
Miyako 14 320 0 27k 0 049 + 3 — — —
Mizusawa 1-6 289 i0 27 -3 049 — 2 —_ —_ —
Hukusima 2-3 248 0 29 —11 053 —16 —_ —_— —
Hatinohe 23 328 037a — 3 115 + 6 — — —
Akita 25 296 0 43 0 114 0 — — —
Aomori 2-8 321 0 45a — 2 125 + 3 —_ —_ —_
Mito 3-0 223 0 47a — 3 111 -—16 —_ — —_
Kakioka 33 224 0 50a — 3 131 — 4 — — —
Utunomiya 3-3 231 051k — 2 143 + 8 —_ — —_
Kumagaya 3-8 232 1 2 + 1 151 + 4 — —_ —
Tollc’{o Cen. Met. Ob. 39 225 1 4 4+ 2 —_ — — —_ —_
Mo 41 332 16 +1 211 +16 —_ —_ —
Yokohama 4-2 223 1 3 -4 2 0 + 3 —_— —_ —
Nagano 4:3 246 1 7a -1 158 — 2 — — —
Mera 44 217 114 + 4 2 3 +1 —_ —_ —
Hunatu 4-7 230 112 - 2 2 7 -3 —_ —_— —_
Sapporo 4-7 343 117 + 3 217 + 7 —_ —_ —_
Nemuro 5.1 21 119k — 1 214 — 6 —_ —_ —_
‘Wazima 51 258 115 -5 213 -7 — —_ —_
Hamamatu 58 230 128 —1 236 - 2 — —_ —_—
Nagoya 60 237 133%k +1 2 53 +10 — — —_
Osaka 7-3 240 1 49 -1 331 +16 —_ — —
Toyooka 7-3 248 149 -1 331 +16 — —_ —
Siomisaki 79 232 1 58 -1 4 4 S* i —_ —_
Koti 9-2 240 2 14 -2 351 -—12 —_— —_ —_
Hirosima 96 248 224 + 3 416 + 4 — — —
Matuyama 96 244 2 22 + 1 4 55 S* —_ — —
Hukuoka 1144 248 e 2 58 +11 5 54 458 — —_ —_
Husan 11-8 257 2 51 - 2 5 26 SSS —_ — —_
Honolulu 531 90 - — el1l6 45 — 6 19 40 S¢S 23-4
Ferndale 680 54 — — el6 11 ? — — —_
Berkele; 70-8 57 i1l 21 + 1 —_ — — — —
Santa Clara Z. 712 57 e1ll 33 +10 — — — —_ —
Butte 7199 44 e11 22 — 5 2028 —20 el4 24 PP —
Bozeman 73:0 45 e1l 43 +10 —_ —_ — — —
Tinemaha 738 56 el1ll 50 +12 —_ —_ — — —
Santa Barbara z. 744 59 ill 54 +12 — —_ — —_ —_
Haiwee 746 56 e 11 43 0 — — — — —_
Salt Lake City 755 49 — — 12029 -59 12949 SsSS —
Mount Wilson 756 58 i1l 49 1 —_ —_ —_ —_— —_
Pasadena Z. 756 58 ell 48 0 —_— — —_ — —
Riverside Z. 762 58 ell 51 -1 —_ — —_ — —
La Jolla 770 58 ell 57 + 1 — — —_ — —
Ksara 813 306 112 18k — 2 e22 34 + 4 — — —
Tucson 816 55 i12 23 + 2 22 23 —-10 e1517 PP e 331
Stuttgart N.E. 839 332 e12 33 0 —_ — — — —_
Basle 855 332 e12 39 — 2 — — — — —_
Florissant 887 39 el13 6 + 9 12342 -— 1 — — —_
St. Louis 889 39 e13 7 + 9 e2343 -— 1 — — —
Cincinnaf 91-.2 35 i13 9 + 1 12337 [— 3] — — —
East Machias 926 21 e13 31 +16 e24 1 —17 e16 38 PP —_
* Columbia 97-0 35 — — €23 55 [—17] 25 24 PS —
San Juan 1170 31 e18 26 [—21] e 25 23 [—16] e 22 23 PPP e 469
Huancayo 1368 63 e19 12 [—12] 26 32 [— 2] 39 3 —
La Paz Z, 1449 60 19 45a [+ 6] — — — — —_—

For Notes see next page,
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NoTtes 10 Ocr. 10d. 18h. 50m. 49s.

Additional readings

Honolulu 8 = +16m 585

Berkele iZ +11m.31s

Butte e +25m 258., ‘eSSS = +28m.30s.

Haiwee iZ +11m.548.

Salt Lake City i = +30m.51s.

Mount Wilson iNZ = +12m.0s.

Pasadena iNZ = +11m.59s.

Riverside iZ = 4-12m.2s.

La Jolla iZ = 4+-12m.7s.

Tucson iP = +12m.33s., ePPP = 4 17m. 105 ePS = +23m.22s.
St. Louis {PN = +13m.10s., eN = +23m,

East Machias eS = + 24m.19s., eSS = +29m 43s.

Columbia eSS = 4+ 30m.50s.

San Juan eS = +27m.43s., ePS = +30m.24s., eSS = +36m.1s.
Huancayo SSS = +44m. 503 iSSS = +45m. 52s i=-+46m.30s.

Oct. 10d. 20h. 42m. 39s. Epicentre 37°-2N. 69°-3E. (as on 1937 June 29d.).

A = +-2822, B=+-7469, C=+-6020; 6=-10; =-1;
D=+4-935 E=—-353; G=+-213, H=+563, K= —'798.
A Az, P. 0 -cC. S. O0-C. Supp. L.
° ° m. 8. 8. m. 8. 8. m. 8. m.
Samarkand 31 324 0 50 -1 1 46 Se il 4 Pg —_
Andijan 4-3 33 il111 + 3 i2 11 S* il 35 Py —_
Tchimkent 5-1 2 1 22 + 2 i2 29 S* il 51 P —
Frunse 70 34 148 4+ 2 i3 21 +13 — — —
Almata 84 42 e2 1T +1 e3 51 + 8 —_ —_ —_—
Dehra Dun N. 100 131 —_ — e3 38? ¢ —_ — e48
Agra N. 124 141 e3 11 +10 e4 56 —25 _— —_ —_
Semipalatinsk 154 27 e3 37 - 3 — — — — —_
Bombay 185 169 e 3 55 —24 e7 34 -—10 —_ — —_
Erevan 196 286 e 4 43 +11 - e8 49 S8 —_ — —
Sverdlovsk 205 346 4 37 - 828 + 1 11 33 L, 12-8
Hyderabad 213 155 e4 39 —-11 825 -—18 — — 10-4
Calcutta N. 220 126 e4 55 -3 e838 —18 e9 2 88 10-5
Kodaikanal E. 278 162 — — i10 9 -—-24 —_ — —
Moscow 28-3 321 5 46 —-11 e1l1 16 +33 — — —
Colombo E. 317 160 — — e12 19 +42 — — i17-1
Pulkovo 336 325 e6 33 -11 ell1 57 — 9 e830 PP 15-8
Additional readings :—

Samarkand i = +55s., i = +1m.13s, and +1m.30s., S; = 4+ 1m.49s,

Andijan i=+1m. 16s. vy e = +1m 19s., i= +lm.5ls . +2m.228,, ‘and +2m, 393 ., iSg=
+2m.458., i = +3m.1

Tchimkent i = + 2m.2s., ng = +3m,

Frunse i = +1m.57s., £ om.8s. ™ +2m 5ls ., +3m.3s., +3m.9s,, and +3m.15s.

Almata e = +2m.51s, and +4m.4

Bombay eE = +4m.28s. and +8 1

Calcutta ePcPN = +9m.9s., €ScSN = +16m.31s.

Pulkovo e = +6m.36s. and +11m.28s.

Long waves were also recorded at Trkutsk.

Oct. 10d. Readings also at 2h. (Stuttgart, near Basle, Chur, Zurich, and Neuchatel), 6h.
(near Ferndale, Berkeley, Tinemaha, Andijan, Riverside, Pa.s&dena, Mount Wﬂson,

Haiwee, and Samarkand 9h. (Irkutsk, near Triest, near Manila, Andijan, Baku,

Ksara, and Helwan), 10h. (Andijan, Tucson, and Sverdlovsk), 11h. (Ksara and
Helwan) 14h. (Tec kent, Frunse, Andijan, Tucson, Samarkand, and near Mizu-

Wa), 15h. (Sverdlovsk, Ksara, Helwan, and Baku), 17h. (near Harvard), 18h.

(Adela,ide), 19h. (Santa Barbara, Christchurch, Brisbane, Riverview, SX{I ey,
Monowai, New Plymouth, Tuai, Arapuni, Welling‘oon, Samarkand, Haiwee, Mount
‘Wilson, ftiverside and Pa.sadena), 21h, (We on, Willia,mstown, near Fordham

(2), near Balboa Heights, near Harvard (2), and near Mizusawa), 23h. (Mizusawa).

Oct. lld. Rea.dings at 1h. (Andijan), 2h. (De Bilt, Paris, Uccle, Rome, Ksara, and Sverd-
4h. (near Hukuoka), 5h. (Mount Wﬂson, Pasadena, R1vers1de, Tucson (2),
a.nd Sitka), 9h. (Riverview), 10h. (near Mizusawa), 16h. (Christchurch, Tuai, New
{mouth and near Wellington), 17h. (near Ebingen, Basle, Zurich, and Stuttga,rt),
(Moncalieri, near Samarkand, near Harvard, and near Willi&mstown), 20h,

(near Branner), 22h. (Kodaikanal), 23h, (near Manila),
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Oct. 12d4. Readings at Oh. (Stuttgart, near Ebingen, and near Mizusawa), 2h. (Stuttgart

and near Ebingen), 3h. (La J ofla,, Mount Wilson, Pasadena, Riverside, and Tucson),
5h. (Pulkovo and near Mizusawa), 6h. (Tucson), 8h. (Huancayo, La Paz, La Plata,
Rio de Janeiro, Mount Wilson, Pasadena, Riverside, Tucson, Christchurch, New
Plymouth, near. Hastings, Tuai, and Wellington), 9h. (Ksara, Rome, Huancayo,
La Paz, and Tucson), 12h. (Baku, Sverdlovsk, Helwan, and Ksara), 13h. (La Paz
and Tucson), 14h. (near Sofia), 17h. (near Mizusawa), 21h. (Kodaikanal), 22h.
(Haiwee, La Jolla, Mount Wilson, Pasadena, Riverside, Santa Barbara, Tinemaha,
and Tucson), 23h. (Ksara, Svertilovsk, Bombay, Almata, near Andijan, Frunse,
Samarkand, and Tchimkent).

Oct. 13d. Readings at 2h. (Haiwee, Mount Wilson, Pasadena, Riverside, Tucson, La Paz,

and La Plata), 4h. (Tucson, San Francisco, near Berkeley, Branner, Hukuoka, and
near Osaka), 7h. (Paris), 10h. (Ukiah (4), Tucson (51{, and near Mizusawa), 11h.
(Rome (2) ), 15h. (Haiwee, Mount Wilson, Pasadena, Riverside, Tinemaha, Tucson,
and near Balboa Heights), 17h. (San Francisco, near Berkeley, and Branner), 20h.
(Erevan, Baku, Sverdlovsk, Helwan, and Ksara).

Oct. 14d. 6h. 2m. 22s. Epicentre 10°*7N. 63°:8W.

A =+-4339, B=—8818, C=+-1845; 6=-12; h=+6;
D=--897, E=—-442; G=+-081, H=—-166, K =—-983.

A Az, P. 0-C. S. O0-¢C. Supp. L.

° o m. s. 8. m. 8. 8. m. s. m.
San Juan 79 344 el 52 -7 — —_ — — 4-2
Huancayo 25:3 207 e529 -— 1 e950 — 4 e625 PPP ell9
La Paz - 27-4 188 5 48 -1 10 22 — 6 —_ L= 12-4
Tucson 48:3 305 e 8 44 — 1 e1547 + 2 e1044 PP e 201
La Jolla Z. 537 304 e929 + 3 — — — — —
Riverside Z. 540 305 e929 + 1 — — —_ — —
Mount Wilson 546 305 e9 33 + 1 — —_— — — —
Pasadena 547 305 i9 32 -1 —_ —_ —_ —_ —_
Haiwee 550 307 i9 37 + 2 — —_ - —_ _—
Tinemaha 554 308 €940 + 2 — — _ — —

Additional readings :(—

Huancayo ePeP = -+8m.30s.
Tucson ePPP = +11m.44s.
Long waves were also recorded at La Plata and Bermuda.

-

Oct. 14d. Readings also at Oh. (Bombay and Calcutta), 3h. (near Tananarive and near

Mizusawa), Sh. (La Paz), 10h. (near Mizusawa, Samarkand, Andijan, Almata,

runse, Tchimkent, and Semipalatinsk), 12h. (La Paz, Samarkand, and near
Mizusawa), 13h. (La Paz and near Balboa Heights), 20h. (Piatigorsk and Grozny),
21h. (Istanbul and La Paz), 22h. (Riverview), 23h. (Tucson).

Oct. isl5d. 4h. Readings for a shock, probably in Mediterranean, for which no determination

made.

Istanbul P =44m.2s., Sg =45m.58s.

Prague eP? =44m.12s., eS? =47m.0s.

Sofla éEN =44m.458., eSEN =46m.7s. )

Bue]iaérestl 6ePN =44m.578.,, éEN =45m.18s. and 45m.32s.,, iEN =46m.36s., iLE =
m.46s.

Ksara e =45m.258. and 48m.10s.

Helwan ePZ =46m.13s., eZ =47m.41s., eE =48m.40s.

Be! e eZ =47m.58. and 47m.33s., INW =47m.44s. and 47m.58s.

Pulkovo eP =47m.51s., S =52m.1s., L, =54m.30s.

Szeged ePN =48m.218., e =48m.44s., eN =49m.2s., eL =49m.16s.

Baku 6 =49m.3s., 50m.59s., and 51m.19s., eL, =53m.12s.

Triest © =49m.28s. and 50m.11s., sSS =50m.59s., i =51m.32s.

Rome eL¢N =49m.43s., Z =50m.17s.

Sverdlovsk e =50m.41s., 54m.6s., and 54m.24s.

Moscow e =51m.35s.

Granada e =53m.268.k, L =60m.54s.

Long waves were also recorded at Scoresby Sund and other European stations,
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Oct. 15d. 14h, 5m. 24s. Epicentre 44°-2N. 10°-2E.

Intensity VII at Fivizzano; VI-VII at Castelnuovo, Garfagnana, Piazza al Serchio,
Carrara, and Camaiore ; radius of macroseismic area 100km. approx.

Ezio Rosini.
11 terremoto della Garfagnana del 15 Octobre, 1939, XVIL

Estratto de * La Ricercha Scientifica,”” Anno. XI-N, 7-8 (Luglio-Agosto, 1940, XVIII),
. D. 496, Also *¢ Publication dell Instituto Nazionale di Geofisica de Roma,” No. 44.

Epicentre 44°14°-0N. 10°12-2’E.; depth =26kms. Isoseismic chart p. 497.

A=+-7079, B=+-1274, C=+6947; 8=—4; h=-3;
D=+-177, E=—-984; G=-+-684, H=+123, K=—'T19.

A Az, P. 0 -C. s. O-C. Supp. L.
° ° m. 8. 8. m. 8. 8. m. 8. m,

Moncalieri 19 294 e035 + 1 1 0 +1 i0 39 P —_
Chur 27 350 e0 46k + 1 el 30 S — — —
Rome 2-8 144 0 49 + 2 il 22 0 il 35 Se il-7
Triest 29 60 0 47 -1 121 — 3 057 Psg i1l9
Zurich 34 340 e054 —1 el 54 S el 6 Pg —_
Neuchatel 36 321 e0 58 0 el 31 -—11 — — —
Marseilles 36 256 el 6 P* — — el2¢4 Pg el9
Basle 38 332 e1 0 -1 el 46 — 1 —_ — —
Besancon 42 317 i1 7 0 il156 —1 — —_ 46
Stuttgart 46 352 el10 — 2 i2 2 5 i1 31 P —_
Clermont-Ferrand 52 290 e122 + 1 e221 —1 _— — —
Sarajevo 59 90 132 +1 i242 + 2 il 46 P* —
Prague 66 25 el 41 0 e3 6 -+ 8 —_ — €36
Paris 71 313 el 47 -1 2 58 —12 el 56 P* 4-7
Kecskemet, 72 65 e2 3 P* 355 Sg e2 24 Pg e 56
Szeged 72 70 e2 28 P e3 36 S* e3 56 Sg e 59
Belgrade 7-4 81 1 50a — 2 i3 28 +10 e339 S* e 57
Uccle 77 331 e?2 P+ i4a4 2 S* i4 17  Se —
De Bilt 8-6 338 — — e4 11 S* —_ — e5°1
Algiers 92 141 e222 + 6 ed4 12 + 9 _ —_ 9-6
Hamburg 94 358 e3 34 ? ed4 33 S* e5 T Se _—
Sofla 97 95 e226 + 4 e5 19 S¢ - - -
Heligoland N. 10-1 352 e — eb5 6 S* —_— —
Kew 10:1 339 e 2 27 -1 i4 23 — 2 i540 Se e 712
Bucharest 114 82 e2 49 + 2 — —_ — —_ 7-0
Toledo 1144 253 e244 -~ 3 e 4 56 0 —_ —_ —
Almeria 12-1 237 2 57 0 526 S8 3 4 PP —
Granada 126 241 e2 43k —20 — — —_ — e917
Istanbul 142 96 6 17 S (6 17) S8 — — 76
Upsala 16:3 14 e3 56 + 4 e7 15 S8 — — e82
Pulkovo 198 31 p433 — 2 e8 24 +11 — _— 99
Moscow 209 36 e4 46 0 8 45 +10 - — —_

2244 109 e510 + 8 e9 20 +16 — — —
Sverdlovsk 337 50 643 — 2 el2 26 +18 — — 17-1
Tchimkent 425 71 e9 1 +62 —_ —_ —_ —_ —_

Additional

readings :— ‘
Rome iZ = +558., +1m.0s., and +1m.9s., iE =+ 1m.29s.
Triest Sg = +1m.29s., SS = 4-1m.41s.
Stuttgart iEN = +1m.18s., i= +1m.37s., INW = +1m.54s., iZ,NE = +1m.57s., iS¢Z =
+2m.29s., iSgNE = +2m.34s.
Sarajevo i = +2m.10s.
Paris i = +3m.39s,
Kecskemet ePPSE = +3m.58s., iSZ = +4m.258., iS=+4m.29s., iE = 4+ 5m.58., eN =
+5m.258., 6SSSZ = +5m.31s.
Szegef5eP§0P L +3m.148., eN = +3m.39s., eE = +4m.6s., eSN = +4m.24s., eSSSE =
m,208.
Belgrade eZ = +2m.36s., iNE = +4m.20s. and +4m.548.
ers e = +2m.458. and +3m.0s., e? = +5m.36s.
Hamburg eN = +5m.13s.
Kew iS* = +5m.11s.
Almeria PoP = +9m.6s.
Long waves were aiso recorded at Stonyhurst, Copenhagen, Scoresby Sund, Bergen,
and San Fernando,
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Oct. 15d. Readings also at 6h. (near Tananarive), 8h. (Bozeman), 10h. (Sverdlovsk), 11h.
(near Balboa Heights), 15h. (Tchimkent, Zurich, and near Samarkand), 18h.
(Tucson (2) ), 19h. (Basle, near Manila, Jena Stuttgart, and Zurich) 20h. (Mount
‘Wilson, Riverside, and Pa.sa.dena), 23h. (Sa.ma.rkan ).

Oct. 16d. 17Th. Local shock.

Chur eP¢ =13m.2s., eSg =13m.20s.

Ravensburg ePE = ’13m.6s. ,iE = 13m. 98., eEN =13m.24s., iSE =13m.26s., iN =13m.30s.

Zurich eP; =13m.14s., €Sy =13m.40s.

Stuttgart ePZ —13m.20s., iP* =13m.23s., iNW =13m.32s., iSNW =13m.39s., iSNE =
+13m.42s., iS* =13m.468., i =13m.49s., INW =13m.54s.

Triest Pg =13m. 248., PP = 13m. 309 Se =13m.50s.

Basle ePg =13m. 275 eSg =14m.

Neuchatel ePg =13m, 28s., iPg ——13m 358.

Jena eP =14m.0s., eN —14m, 23s., eE =14m.30s.

Clermont-Ferrand eP =14m.8s.

Oct. 16d. Readings also at 3h. (La Plata), 6h. (Erevan), 8h. (Almata, Frunse, Tchlmkent
and near Samarkand), 12h. (Ksara), 13h. (Baku and Sverdlovsk), 1 (Ksara),
16h. (Christchurch and near Wellington), 17h. (Adelaide, Brisba.ne, Melbourne
Riverview, Perth, and Ksara), 18h. (Ba.ku and Sverdlovsk), 23h. (Oaxaca, Tacu-
baya, Vera Cruz, and Tucson).

Oct. 17d. 6h. 22m. 9s. Epicentre 14°-78. 167°-3E.

A=—-9440, B = +-2127, C= —2522; =—2; h=+6;
D=+-220, E=+976; G=+-246, H——-055, K= — -968.

Tables for depth of focus 0-010 have been used.

A Az P. 0-C. sS. O-cC. Supp L.
B o m. s. 8. m. s. 8. B m.
Brisbane 184 224 i4 9 -1 i733 4+ 5 — —
Apia 20-3 90 i4 34k + 4 ig14 + 7 i4 41 pP —
Riverview 24-0 215 i5 6a 0 i9g15 +1 44 DpP ell1l-0
Sydney 240 215 i5 3 -3 -i9 7 -1 — e11-1 .
Arapuni 24-4 164 5 11 + 1 928 + 8 10 13 sS —_
New Plymouth 25-0 167 519 + 3 935 + 5 —_ — —_
Tuai 25-5 161 5 20 -1 938 —1 1 ScS —_
Wellin%ton 27-3 168 i5 36 -1 i10 4 - 4 559 pP —
Christchurch 29-1 173 i551la — 3 11035 — 2 i6 PP —
Melbourne 304 216 i6 5 0 11058 + 1 — — 129
Adelaide 32-8 226 i6 25 -1 i1131 - 4 i6 32 pP 13-8
Palau 39-2 301 7 23 + 3 13 18 + 5 —_— —_ —
Honolulu 49-5 44 i8 44 + 2 1539 — 2 i8 54 »pP i20-2
Perth 49-8 240 8 54 + 9 15 43 — 3 i9 26 pP 22-6
Manila 54-3 300 e9 21 + 3 116 53 + 6 10 5 ©pP —_—
Numadu 56-4 332 9 37 + 3 — —_ — —_ —
Mito 56-8 334 9 32 — 4 — —_ —_ —_ —_
Nagoya 57-3 332 9 41 + 1 1729 + 2 —_ —_ —_
Oiwake 57-6 333 9 42 0 —_ —_ —_ —
Sendai 58-2 336 9 45 -1 17 42 + 4 . —_ —
Mizusawa 589 337 19 54 + 3 17 48 0 — —_ —
Hukuoka 59-5 325 9 512 — 4 — —_ — —
AKita 59-8 336 949 -— 8 — — — —_—
Sapporo 62-2 340 10 13 -1 19 58 ? —_— — —_
Zi-ka-wei zZ. 634 317 1019 -3 i19 3 +18 10 55 pP —
a% 637 305 10 26 + 3 18 53 + 5 23 12 SS —
'vostol 66-1 333 e 10 37 — 2 il19 18 0 13 26 PP 25-0
Phu-Lien 692 299 el1l1 1 + 3 11959 + 4 —_ —_ —_
Ferndale 839 46 e12 51 PP  e22 51 +17 — — —_
Branner 840 49 e12 23 + 2 e2232 — 3 el15 40 PP —
San Francisco 84-0 49 e 12 512 pP e 22 51? +16 e 15 512 PP —_
Ukiah 840 47 e1220 —1 e2233 — 2 e12 58 sP e 344
Berkele 84-1 49 e 12 21 0 e2231 — 5 11255 pP 381
Santa Clara 84-2 49 112 32 +10 122 41 + 4 — — e352
Lick 844 49 e12 24 + 1 e2232 — 17 el5 42 PP —
Condinued on next page.
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A Az, P. 0-C S. 0-C Supp L.
o o m. S. 8. m. 8 8 m. s. .
Santa Barbara 84-7 53 112 25 + 1 — — 115 44 PP
Fresno N. 855 50 e12 29k + 1 — —_ — — 1388
Calcutta N. 857 294 112 452 +16 122 48 4 e13 9 DpP —
Pasadena 85-8 53 112 30k 0 e2248 — 5 il13 0 DpP i35-4
Sitka 85-8 27 e12 49 pP e2237 [— 7] 2336 &8 350
" Mount Wilson 859 53 11228k — 4 e2247 — 17 38 39 PP’ —_
La Jolla 86-1 55 112 33 + 2 e2249 [+ 4] 113 pP —
College 86-3 17 e12 30 - 2 22 47 [+ 1] e15 52 PP . e 351
Riverside 86-4 53 112 33k 0 e2248 [+ 1] 113 pP —
Haiwee 867 51 i12 3 + 1 e2251 [+ 2] el5 59 PP —
Tinemaha 868 51 i12 36 +1 e2249 [ 0] el6 0 PP —
Victoria 87-8 38 e12 39 0 e23 3 [+ 7] e3115 SSS 399
Seattle 881 39 — — 121 42 ? — — e34-8
Colombo E. 893 277 1252 + 6 23 6 [ 0] — — 42-2
Tucson 91-0 57 11256k + 2 e23 13 [— 3] 13 23 pP 37-3
Kodaikanal BE. 924 280 i13 5a + 4 12326 [+ 3] i28 29 SS 40-1
Salt Lake City 92-7 47 e12 41 —21 e 22 58 [—27] 14 pS i37-7
Hyderabad 93-2 287 e1l3 8 + 3 23 29 [+ 2] 16 42 PP 399
Butte 937 42 e13 15 + 8 23 33 [+ 4] e16 48 PP e 367
Bozeman 957 43 e13 10 — 6 12340 [— 2] el7T 1 PP 37-8
Agra E. 959 296 13 16a — 1 23 37 [— 6] 17 37 PPP —
Dehra Dun N. 967 300 e13 37¢ +17 e23 46 [— 1] —_ — e 344
Tacubaya N. 980 71 e13 29¢ + 3 12352 [— 2] — —
Bombsﬁr 98-8 287 e 13 30 0 i24 0 [+ 1] i24 46 PS 38-4
Semipalatinsk 99-3 320 13 35 + 3 e2359 [— 1] — —_
Almata . 100-2 313 e13 43 +_ 7T —_ — — — —
Frunse 101-2 311 e 14 49 D — —_ — — —
Andijan 103-1 309 14 17 +18 124 21 [+ 3] i18 37 ? —
Lincoln 1039 50 e 15 26 8 25 6 —24 127 23 DS e 427
Tchimkent 105-4 310 14 11 P —_ — —_ — —
Samarkand 107-1 307 — — e24 6 [—30] — — —
Florissant 1086 53 el4 15 P i24 43 [ 0] i18 44 PP —
St. Louis 108-7 53 e 18 47 PP 12443 [— 1] i27 20 &8 —
Chicago 110-8 49 e 14 12 P i24 52 [ 0] e18 49 PP- e 450
Sverdlovsk 111-3 325 il4 26 P i24 54 [ 0] 118 59 PP 42-9
Tananarive 1119 243 e 19 PP e?25 3 [+ 7] e28 27 PS 524
Huancayo 112-5 109 e 18 [— 1 5 2 [+ 3] el9 14 PP 45-3
Balboa ﬁeights 1145 86 e 18 51?7 [+22] — — — — —
La Plata 114-6 139 19 PP 34 57 S8 — — 478
Columbia 1159 58 e 19 48 PP e25 9 [— 3] e2915 PS e475
Pittsburgh 116-6 51 i19 43 PP 12519 [+ 4] i29 200 PS —_
Toronto 116-8 47 — — e25 3 [—12] e29 15 ©PS 47-9
La Paz 117-1 117 e 17 6 ? 25 27 [+11] i19 41 53-6
Georgetown 118-3 52 e18 42 [+ 6] 125 25 [+ 4] 119 39 pPKP —
Ottawa 119-2 45 11838 [ 0] 2523 [— 1] 20 3 P 50-8
Baku 120-2 308 18 45 [+ 5] 25 33 [+ 6] 30 11 pPS 55-9
Philadelphia 120-3 52 e20 1 PP 2536 [+ 8] e29 39 PS e514
Shawinigan Falls 121-0 43 118 46 [+ 4] e25 31 [+ 1] — —  32-8
Fordham 121-2 50 i18 46k [+ 4] 12532 [+ 1] i20 8 PP e515
Seven Falls 122-2 42 19 15 pPKP 24 53 [—41] 29 22 PS e 499
Harvard 1227 48 118 46 [+ 1] 12536 [ 0] e20 23 PP e 529
Grozny 122-8 312 e18 59 [+14] e 27 13 SKKS — —_ —
‘Weston 1229 48 118 46 [+ 1] 13020 SS e20 21 PP —
Cape Town 123-2 211 e19 15 pPKP 12537 [ 0] 20 17 PP —
Johannesburg, 1232 224 e18 39 [— 71 125 45 [+ 8] 120 33 PP -—
Scoresby Sund 123-8 i20 29 PP 25 40 [+ 1] e 32 11 PPS 51-3
Moscow 1239 328 —_— —_ 29 56 PS 36 14 SS e583
Erevan 124-3 309 e18 46 [— 2] — — ©22 36 PPP —
East Machias 125-1 44 e 15 31 P 25 45 [+ 2] e 15 44 P e 50-0
Pulkovo 1251 335 e 15 30 P 25 39 [— 4] e 20 41 P —
Halifax 127-8 43 e 20 517 PP —_— J— — —_— 499

Continued on next page,
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A Az P. 0-C. 8. o0-cC. Supp, L.
B o m. 8. 8. m. 8. 8. m. s. m.
. San Juan 1288 77 e 15 23 P e25 53 [— 3] e21 17 pPP —
Bermuda 1296 59 24 26 pPPP e3812 S8 e33 4 PPS e52'7
Upsala 129-7 341 122 SKP 127 46 SKKS e31 11 PS e529
Rio de Janeiro 1322 140 i23 19 SKP 1i3129 PS — — 1533
Ksara 1323 302 119 7a [+ 4] 122 27 SKP il9 37 pPKP —
Bergen 1325 348 122 7 SKP 12616 [+13] i24 34 PPP e 549
Cernauti 133-8 325 e 19 27 +21 27 51?2 SKKS 22 3 PP 67-9
Copenhagen 134-8 341 19 10a [+ 3 —_ —_ 22 29 PP 61-8
Istanbul 1353 314 19 12 [+ 4 — — — —
Bucharest 1358 320 e19 14k [+ 5] e23 13 PKS e 22 47 PP —
Hamburg 137-3 341 e 19 18 + 6] e45 5 SSS e22.51 PP e 579
Heligoland 1374 343 e19 19 [+ 7] e 35 51 ? e2249 PP e 600
Kecskemet, Zz. 138-0 327 e 19 18 + 4] e 28 51 SKKS i22 42 PP —_—
dinburgh 1381 352 e 19 16 + 2 26 6 [— 7] e22 38 PP —
Prague 1384 334 e 19 18 + 4] e 40 21 e22 9 PP e559
Sofia 13844 319 e19 18 [+ 4] e40 15 SS i22 57 PKS —
Belgrade 138-9 324 i19 17a [+ 2] i41 50 8SS i22 53 PKS e 537
Jena 1389 336 e19 8 [— T — — e22 45 PKS e 499
De Bilt 1400 343 e19 10a [— 8] i22 18 PP i19 21 pPKP 32-8
Stonyhurst 140-1 350 e 19 15 — 3] 140 40 SS .i22 36 PP 55-9
Bidston 1407 351 119 8 [—10] e28 4 SKKS i22 56 PKS e 56-9
Uccle 1414 344 i19 15a [— 4] 125 56 [—22] i22 26 . PP e 58-9
Stuttgart 141-6 337 e19 15 — 5] 129 7 SKKS i19 28 pPKP e 57-8
xfor: 141:9 349 i19 21 + 1] e 40 51 SS 22 30 PP —
ew 142-0 347 119 18a [— 3] 126 38 [+19] e 19 58 pPKP e 57-9
Triest 1420 330 19 18 [— 3 26 32 [+13] 22 56 PP 599
Zuric 1429 336 e19 20 [— 2 — — e 20 19 pPKP —
Chur 143-0 335 i19 21 - 2 —_ — —_ —_ —
Basle 143-2 337 e 19 22 -1 —_— —_— —_ — —
Paris 143-8 343 i19 22 [—- 1 40 48 88 20 30 pPKP e 649
Neuchatel 1439 337 e 19 24 + 1 — —_ — — —_
Besancon 1440 338 e 19 26 + 2 — — e 22 3 PP —
Jersey 144-5 349 e 19 25 0] e25 51 [—32] e44 31 SSSS e 559
Moncalieri 145-2 335 i19 27 + 1] e 24 39 ? (325 P e 329
Rome 145-3 325 i19 28k [+ 2] 141 28 SS i19 58 pPKP —
Clermont-Ferrand 146-3 340 i19 33 [+ 5] —_ —_ i — —
Marseilles 1475 335 e 19 51?7 pPKP — — — — —_
Toledo 153-8 345 119 41 [+ 2] 1301 KKS i20 7 pPKP —
Algiers 1539 330 119 44 [+ 5] 26 51 [+16] 20 40 pPKP e 52-9
Almeria 1559 340 19 49 [+ 7] 26 21 [—16] i20 21 pPKP 609
Granada 156-2 342 19 44 [+ 1] 2516 ? 23 2 PP —
San Fernando 157-6 347 19 50 [+ 6] 130 44 SKKS 24 28 PP 52-9

Additional readings :— :
River_'v_dlegv islg = +9m.24s., iE = +9m.39s., isSIN = +10m.13s., iE = +10m.26s., iN =

m.39s.

Arapuni SS = +11m.14s., { = 4+-13m.17s.

Wellington PP = +6m.28s., iZ=+6m.40s. and +6m.508., PcP?=+9m.16s., sS=
+10m.49s., SS=-+11m.43s., ScP?=+12m.168., PS?=+12m.338.,, S8=
+16m.158., 8S:S =+17m.108.?

Christchurch iEZ = +'11m.56s., iZ = +12m.16s., iE = +13m.13s.

Adelaiége i=]—21-n(ixgé593., iPP = +Tm.24s8., i = +7Tm.59s., +10m.11s., and +10m.21s.,

=+ .588.

Honolulu isP = +9m.23s., i=+9m.34s., PP =-+10m.7s., i=-+10m.13s., ePPP =
l+slslm.2$iz§i, is?3= +15m.49s., iS¢S = +18m.31s., iSS = +19m.11s., 8SS = +19m.39s.,
8SS = +19m.43s. ‘

Perth PP = 410m.51s., i = +11m.11s., +11m.51s., and +13m.258., PcS = +14m.39s.,
PS=+15m.588., i=-+16m.44s. and +18m.24s.,, SS=-+19m.21s., S8SS=
+20m.268., i=+21m.148. and +22m.6s. .

Zi-ka-wei PPZ = +11m.3s., iZ = +13m.37s., S?Z = +14m.43s,, iZ = +16m.7s.

Vladivostok i = +11m.8s., +13m.458., and +17m.14s. -

HoniKong PcP = +10m.548., S¢S = +20m.14s., SSS? = +27m.6s.

Ukiah ePP = +15m.33s., ePPP = +17m.17s., eSP = +23m.26s., eSS = +27m.54s.

Berkeley eN = +12m.338., iZ = +15m.38s., eSEZ = +22m.358.

Santa Barbara ePKP,PKPZ = + 38m.39s.

Calcutta iSN = +23m.4s,, isSN = +23m.48s.

PasadenaisPZ = +13m.13s., iPPZ = +15m.53s., iIN = +22m.59s., ePKKPZ = +30m.35s.,
iPKP,PKPZ = +38m.39s., iSKP,PKPZ = +41m.49s., ePKP,PKP,PKPZ =

+59m,168,
Continued on next page.



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

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

1939 485

Sitka PPP = +17m.53s,, i = +20m.568., iS = +22m.48s., PS = +23m.54s., i = + 25m.6s.,
esS = +28m.49s., S5S = +31m,19s,
Mount Wﬂson iPKKPZ = +30m 34s., iISKP,PKPZ = +41m.48s., ePKP,PKP,PKPZ =

La Jo]la. ePKP,PKPZ +38m.37s. sy eSKP y,PKPNZ = +41m.47s.

College ePPP = +17m.33s., eSS = - 28m. 375 esSS = 4 29m.8s., oSSS = +32m.18s.

Riverside iPPEZ = +15m. 57s iPKKPZ = + 30m.33s, s ePKP,PKPZ +38m.26s.

Haiwee iPKKPZ = 430m.33s., ¢ePKP,PKP = +38m.4ls .» eSKP,PKPZ = +41m.47s.

Tinemaha ePKP,PKP = -+ 38m.35s.

Tucson sP = +13m 36s8., ePP = +16m 23s., epPP = +16m.46s., sPP = +17m.7s.,
ePPP = 418m.31s., 'SKKS = +23m.21s. > S8 =423m.46s., iS = 423m.53s.,, DS =

. +24m.8s., esS = +24m.198., iPS +24m.58s., S8 = +29m.42s., esSS = +30m.37s.,
eSSS = + 32m.58s., i = -+ 3510.598

Kodaikanal iSE = + 24m.10s.

Salt Lake Cit; Iy:IePPP +18m.58s., 8 = 4 23m. 44s S8S = +33m.1s.

Hyderabad S +24m.48., PSN = 4 25m.08., SSN = 4 30m.23s.

Butte eSP = +25m.23s., ePKKP = +29m.36s. eSS = +30m.29s., eSSS = +34m.0s.

Bozeman ePPP = +419m.20s., epPPP = +19m.36s. ., eSKKS=+24m.15s., esS =
+25m.2s.,, SP=+425m.30s.,, sSP=+26m.28s.,, PKEKP=+29m.468.,, SS=
+30m.538., eSSS = 4-34m.25s.

Agra iBE = 4 24m.26s., SSS?E = +31m 19s.

Bombay iPEN = +1 3m. 34s8., LgEN = +32m 12s.

Linco Sléls el:_K416’ ;-18m \14s., ., 1= +24m.23s., ¢SKKS = +25m.38s. ., SP=+28m.30s.,

= m.

Flotissant iPKPZ = +18m.108., ipPKPZ = +18m.358., iZ = +19m.258., iSKKSE =

25m.378., eSN = +26m.17s., esSN = 4-27m.16s., iSPE = +28m 13s.

St. Louis iSEN'= +26m.20s., iEN = +27m.8s., iSPEN = +28m.14s.

Chicago i=+25m.54s., €S = '+ 26m.23s. . iPS = +28m.34s8., epPS = +28m 49s., eSPP =
+29m.19s., eSS = +34m.14s., iSS = 434m.39s., sS8 = +35m.9s., i= +3 m.4s.,
eSSS = +39m.8s.

Sverdlovsk eP +18m.24s., i=+25m.538., i8S = +27m.34s., PS = +28m.31s., 8SS =

Ta,na,na.rive eSE +27m.458., E +28m.548., N = +29m.158., E = +29m.19s., SSE =
+34m.48s., EN +47m

Huancayo S = + 6m.158. sy ePS +28m 47s.,, i=+433m.7s., eSS = +34m.27s., isSS =
+34m.598., iSSS = 4 38m.8s.

Columbia esPP = +20m.14s., eS = +27m.19s., eSS = + 35m.24s., eSSS = +40m.9s.

Pittsburgh e? — +20m.26s., ISKKS = +26m.35s., ePPS = +30m.305 i8S = +34m 17s.

Toronto e = +35m.39s.

La Paz iPPPZ = +22m 158., iPSZ = 4 29m.23s., iPPSZ = + 30m.37s., §8Z = +35m.458.,
SSSZ = 4-40m.1s.

Georgetown iPP = +19m.59s., iS =427m.42s.

Ottawa iZ = +22m.5s., SKKSE = +26m.51s., iZ = +28m.55s., PS = +29m.395., iz =
+32m.29s., SS +36m.21s., SSSS = +46m.51s.¢

Baku sSS = +27m.13s.

Philadelphia eSS +36m.34s,

Fordham iZ = + 22m.6s., 1SKKSE +27m 2s., eZ +32m.21s.

Seven Falls SKKS = +26m.228., SS = +3

Harvard iZ— +22m.1s., iISKKSZ — +27m 78., iPSZ +30m.18s., eSSE = +37m.3s.

‘Weston i= +22m.12s., 6 = +38m.26s.

Cape Town SKPN = +21m.37s.,, eE =+422m.288., iN =+22m.40s.,, iSKKSE =
+27m.10s., PSE = +30m.11s., iSSE = +37m.4s,

Johannesburg e?N = + 21m.27s., e?E = +22m.33s., e?N = +23m 2ls a.nd +26m.33s.

Scoresby Sund isPP = +21m 7s ., epPPP = 423m.40s., iSKK 6m.398., eSP =
4 30m.16s., gPSE +30m.44s., esPS = +30m.56s., iSS +37m.123., isSS =
+38m.6s., iSS) +41m.59s.

Moscow pPS = + 30m.36s., 8SS = +37m.248

East Machias ePKP = +19m.3s., ePP +20m.41s.,, sPP=+21m.14s., PPP=
+23m.17s., PSKS = +30m.46s., iPPS=+32m.14s.,, i=+32m.18s., eSS=
+37m.31s., sSS = +37Tm.46s.

Pulkogé) P_]EP —é—OISm .51s., pPP +21m.118.,, SKKS = +26m.398., SP = +29m.48s.,
8 7m.30s.

San Juan ePKP = +18m.558., i = +22m 213 ., ipPPP = 424m.14s., esSP = +3lm 40s.,

eSPP = +32m.14s., eSS = +37m.5

Bermuda i=440m.58s.

Upsala iE = +22m.10s. and +22m.51s. ., iISE = +27m.55s., iSN = 427Tm.59s., eN =
+32m.57s., eSSS = +-40m.51s. ¢

Ksara iPP = + 21m.33s., PPS = +33m 558., 888 = +40m.5s.

Bergen iZ = +25m.25s.

Copenhagen +20m.20s. and +21m.45s., eZ = +21m.51s., eEN = +22m. 403.

Hamburg eN = 4 23m.55s. and + 28m.44s,

Kecskemet eZ = +19m.38s., ePKPZ = +21m. 54s., ePPZ = +24m.41s., eZ = +25m.26s.,
. eSKKSZ = +32m 68. 5;PSKSZ +34m.54s.

8

Prague ePPP = +23m 458., € = +34m.39s. and +44m.3s.

Belgrade iZ = +19m.52s. and +22m.18s., iNE = +29m.23s

Jena ePZ— +19m.1%s., ePEN = +19m. 15 8., iPE = +19m 333 eZ = +21m.38s., eN =
+21m.43s., e = +32m.8s., eN = +23m.38s.

Condinued on next page.
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Bidston iSKP = +22m.13s8., iSPP = +23m.21s., i= +23m.49s., ePPP = 425m.39s.,
ipSKS = +26m 50s., iDSKKS = +28m.556., ePS = + 32m.238,, iSKKS =+35m.3s.,
P 1s., 1S iy +40m.44s., i— +4%m.9s., eSSS = +45m.2

Uccle iZ +20m.1s., iEN = +29m.4%s., iSKP = +22m.58s., iSKKS +29m.6s.,

+40m 485 iSSSN = +46m.0s.

Stutti,gart iZ = +19m. 1s. ., iN = +20m.41s., iPPE = +22m.19s., eSKPE = +23m.5s.,

= +29m.11s.,, ePPSE = +35m.5s8., eSSE = 4-40m.43s.

Kew iZ = +19m 368., iSPKPZ = +20m.16s., iPPZ = +22m.31s., iSKPN = +22m.46s.,
iZ = +22m.558.,, iPKSN = +23m 48., ipPPZ = +423m.7s., isPPN = 423m.30s.,
iNZ = +24m.10s,, ePPPNZ +25m.468., ipSKSEN +27m.10s., eSKKSN =
+28m.28s., IpSKKSN = +29m.10s., ePSN = 432m.46s., iPPPZ = +34m.10s.,
ipPPPZ = + 34m.46s., isPPPZ = +34m 598., iISKKSN = 4-35m.22s., 1Z +37m.2s.
and +37Tm.1ls., eN = +40m.51s., isSSSEN = +41m.4s., iN = 4-42m.37s., eSSSN =

+45m.43s.
Tl'lest,'_40PP33+ 24m.11s., i=+29m.11s., e=+432m.15s., ePS=+33m.32s.,, SS=

Zurich ePP = 4 22m.25s.

Chur i = +19m.25s

Basle e = +19m. 293 and_+21m.7s,

Paﬂs_&’;’ 2—|2— 22m.40s., PKS = +23m. 15s8., PPS = +35m.22s., PSS = +44m.4s., SSS =

S,

Besancon iPKS = +23m.11s.

Jersey e = +20m.28s., +21m.8s., and +23m.7s.

Rome iZ = +19m.40s., iPKP, N? = +19m.46s8., iPKPyZ = +19m.51s., iZ = 4 20m.26s.
and +22m.48s., iPPZ = +23m, 36s., iSKS = +25m.34s., iZ = 4 30m.16s., iPSPN =
+35m.50s., iN = ¥ 37m.3s. » iSSN'= +42m.21s.,” iN = +46m.1s., 3 46m.49s.,
+47m 58s., a.nd +60m.3s.

Algiers =¥922m.39s., i=+23m.36s., PPP=+425m.42s.,, SKKS=-429m.30s.,
PSIE_S&— —E%m 128, PPS=+35m.12s.,, e=+36m.22s.,, SS?=+41m.31s.,
e s

Almeria SKP = +23m 18s., PP = +23m.36s., PPS = 438m.25s.,, SS=+443m.26s.,
SSS = +45m.3s.

Granada iPKPN = +18m.54s., pPKPE = +19m.13s., PKP,E = +19m.30s., pPPE =
+23m.218,, SKKSE = +29m.31s., SSSN = +48m.12s.
San Fernando SN = + 31m.48s.

Oct. 17d. 8h. 59m. 32s. Epicentre 14°-7S. 167°-3E. (as at 6h.).

= —-9440, B = +-2127, C= —-2522; 0=—2; h=+6.
Tables for depth of focus 0:010 have been used.
A Az P. 0 —C. Ss. O-C. Supp. L.
N o m. s. 8. m. 8. 8. m. S. m.
Brisbane 18-4 224 i416 + 6 i7 28 0 i4 3¢ PP —
Riverview 240 215 i5 7 + 1 i9 18 + 4 — — €119
%gdney 240 215 eb5 4 - 2 i9 10 — 4 — —_ —
ellington 27-3 168 i5 36 -1 e12 51 ? — — —
Melbourne 304 216 i6 1 — 4 11052 -5 — — 12-8
Adelaide 32-8 226 — — 11130 -5 — — i15-8
Perth 49-8 240 i7 33 ? il5 43 — 3 i9 21 pP 255
Pasadena Z. 858 53 el2 30 0 _— — —_ — —
Mount Wilson 2z 859 53 i12 31 + 1 —_ — — — —
Riverside z. 864 53 el12 33 0 — — — —_ —_
Tinemaha z. 868 51 el3 2 pP — — — — —
Tucson 91-0 57 e1256 + 2 e2338 — 3 e16 56 PP i398
Ksara 132-3 302 e 21 33 rp —_ — €21 55 pPP —
Helwan z. 136-8 298 e 22 22 PP —_ — e2237 p —
Rome 145-3 325 i19 26 [ 0] — - -_— —_ —_
Clermont-Ferrand 146-3 340 i19 33 [+ 5] —_— — —_ —_ —_
Additional

readings :—
Brisbane iPPE = +4m.40s., iSE = 4 7m.34s,
Tucson epPPP = +19m.58., esS = +24m. 325 esSS = +30m.37s.
Ksara i = +22m.24s.
Rome iZ = +19m.37s.

Oct. 17d. Readings also at 3h. (near Mizusawa), 6h. (near Andj)a.n), 7h (Tucson (2), Mizu-
sawa, and Tchimkent), 8h. (Rome), oh. (near La Paz), (Florissan ), 17h.
(near Andijan), 18h. (Tinemaha, Mount Wilson, Pasadena, Haiwee, La Plata, La
Paz, and Tucson), 20h. (Fresno, Lick, Berkeley, Branner, near Andijan and Tucson),
* 23h. (near Branner, Ksara, Baku, and Sverdlovsk).
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Oct. 18d. Readings at Oh. (Baku and Sverdlovsk), 1h. (San Juan, Baku, and Sverdlovsk),
5h. (near Mizusawa), 7Th. (near Tananarive), 9h. (near Samarkand), 11h. (near
Samarkand, Baku, Sverdlovsk, Tucson, and College), 12h. (Perth and near Samar-
kand), 13h. (Samarkand), 14h. (Tinemaha, Haiwee, Mount Wilson, Huancayo,
Riverside, Pasadena, and Tucson), 18h. (Tucson (2) ), 19h. (near Mizusawa, Tucson,
and La Paz), 20h. (Tucson), 2ih. (Tucson, near New Plymouth, Bunnythorp,
Wellington, Tuai, and La Paz), 22h. (Piatigorsk, Grozny, Erevan, Sotchi, Tucson,

and Baku), 23h. (Tucson (2) ).

Oct. 19d. 11h. 53m. 49s. Epicentre 47°-8N. 69°:5W.

Shock felt widely in the United States between Rhode Island and Lake Erie, with slight
damage in the area between Murray Bay and the River Loup.

Epicentre 47°-8'N. 69°-5 £ 0°-2W.
Morris J. S. Innes.

Earthquake Notes, September, 1940. Vol. XII, No. '1-2, p. 16. The Saint Lawrence
Earthquake of October 19, 1939.

R. Bodle.
United States Earthquakes, 1939. Washington, 1941, p. 6, Chart p. 61.
Radius of macroseismic area 700-900kms.

’

A = +-2361, B=—-6315, C=+-7385; 6=-8; h=-5;
D=-937, E=—-350; G=+-259, H=—-692, K=—-674.

A Az, P. 0-C. s. O0-¢C. Supp. L.

o o m. s. 8. m. s. 8. m. 8. m.
Seven Falls 11 233 i0 34 +12 i0 46 + 7 —_ —_ —
Shawinigan Falls 26 241 i045 + 1 il115 — 2 — — —
Rast Machias 34 153 i1 1k + 6 ~il140 + 3 il 51 Sg —
Ottawa 49 243 i1 17 0 iz11 — 4 —_ —_ —
Halifax 52 125 i1 33 P* i2z21 -1 —_ —_ —
Harvard 55 196 el 27 + 2 e229 -1 e3 9 Se —_—
‘Williamstown 57 208 el 31 + 3 i241 + 6 il 47 P* —_
Fordham 76 205 il 57k + 2 i328 + 5 430 S, —
Toronto 81 242 — o i326 — 9 i4 3 S* —
Philadelphia 89 210 i4 17 S (i417) 8* — — -
Pittsburgh 105 229 12 45 +10 i4 51 +16 —_ — —_
Cleveland 106 236 e2 43 + 7 id4 26 —11 is521 S8 —
Chicago 142 252 — — i5 48 —16 — —  i7-2
Chicago, Loyola 142 252 e3 25 + 1 i6 6 + 2 — — i7-2
Columbia 16-3 216 e4 13 PP e7 16 S8 — — —
Florissant 176 248 ¢4 6 — 2 i730 + 7 i4 21 PP 9-0
St. Louis 176 246 e4 17 -1 i727 + 4 i4 23 PP —
Cape Girardeau 181 243 e4 9 — 5 i738 + 3 — — 18-
Lincoln 20-6 261 e4 41 — 2 e818 -—11 451 PP e106
Saskatoon 241 296 —_— — 941 + 7 — — 12-2
Bozeman 28-3 293 — — e11 19 +36 — — e12-8
Butte 29-2 294 6 59 PP ell 39 +41 — — e126
Salt Lake City 30-8 274 —_ — e1131 + 8 —_— —_ —
Spokane 31-8 289 —_ — e13 36 SSS — — 1164
Tucson 348 260 i6 56a + 2 12 32 + 7 e8 15 PP el52
Victoria 353 293 — — el4 117 S8 — — 1169
Tinemaha 370 272 i7 14 + 1 —_ — —_ — —_
Haiwee 373 271 e7 16 0 — —- — — —
Riverside z. 381 268 i7T 23 + 1 -—_ —_ —_ —_ —
Palomar z. 382 266 i725 + 2 — — — — 120-0
Mount Wilson 384 268 17 26a + 1 _— —_ _— — 203
Pasadena 386 268 iT 26a 0 — — — — e20-3
La Jolla z. 387 266 i730 + 3 — — — —_ —
Ukiah 392 279 — — el4 2 +30 — — o166
Kew 434 58 — — e21 5 ? — — e 242

.
g
8
i
s
§
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A Az P. 0O-C. s. o0-cC. Supp. - L.
° ° m. 8. 8. m. 8. 8. m. 8. m.
. Toledo 466 15 837 + 5 — — — — —
La Paz z 640 178 1039 + 1 — — — — —
Sverdlovsk 678 27 11 5 +3 20 3 + 3 — — 312
Ksara 74-9 58 111 50a + 6 e21 42 PS — — 417

Additional readings :—
East Machias i = +1m.56s., + 2m.2s., and +2m.8s.
Williamstown iP = 4 2m.3s., i8S = 4-2m.7s.
Fordham i = +3m.35s.
Pittsburgh iZ = +3m.7s. and +3m.21s.
Chicago (Loyola) i = +5m.45s.
Florissant iPE = +4m.14s., iN = 4+ 7m.15s.
St. Louis iN = +4m,38s., eN = +7m.158., i = +7m.48s.
Cape Girardeau iPEN = +4m.12s., éEN = +6m.17s., iEN = +6m.58s., éEN = +7m.188.
Salt Lake City eS = +11m.49s. :
Spokane eSSSE = +14m.26s.
Tucson ePPP = +8m.43s.
Long waves were also recorded at Rome, Paris, Granada, De Bilt, Baku, Stonyhurst,
Bidston, College, and Sitka.

.

Oct. 19d. 21h. 32m. 44s. Epicentre 39°-8N. 29°-6E. (as on 1939 Sept. 15d.).
A = 46698, B=-3805, C=+-6376; o6=—5; h=-2;

D=+4-494, E=—869; G = +-554, H=+-315, K= —"-T70.
A Az P. 0 -C. S. O-C. Supp. L.
° o m. s. 8. m. 8. 8. m. 8. m.

Istanbul 1-3 342 1 55 ? 2 31 ? L _— —
Bucharest 53 330 el 22a 0 i230 + 5 il 36 P* —_
Sofla 55 303 el 24 -1 i2 48 S* i1 37 P* —_—
Ksara 7-8 138 el 56 - 2 e33 + 7 ed 33 S, _—
Belgrade 84 309 e3 2k +56 i3 17 -—26 i4 23 S* —
Sotchi 85 60 216 + 9 e354- +9 —_— — 6-8
Cernauti N. 89 343 e2 6 — 6 3 55 0 — -~ 4-3
Sarajevo 9:3 300 e233 PPP ec¢447 S* i5 5 8¢ —_
Szeged 95 316 e3 28 ¢ ed 5 — 5 i5 4 8, e 6-8
Helwan z. 100 172 i2 25k — 2 412 -10 4 58 8* _—
Kecskemet, 10-1 318 e3 52 ¢ e444 SSS e 24 8¢ e 64
Budapest 10-8 319 e 3 55 % —_ — —_— —_ 57
Erevan 114 83 2 58 +11 — — —_ —_ —
Grozny 126 68 e3 24 PPP — — — — —
Triest 130 302 313 + 4 5 54 S8 318 PP —
Rome 131 284 e3 11 + 1 i542 4 4 i5 50 S8 e 65
Prague 14-8 319 e3 34 + 2 e6 347 S8 — — e173
Baku 155 81 e3 44 + 2 e6 45 S8 — _— 85
Chur 162 302 e3 50 0 — — — — —
Jena 16-8 317 el 57 ? e 5 37 ? — — 83
Moscow 16-8 18 3 53 -5 7 4 -1 — —_ —
Moncalieri 17-0 295 e 2 57 —64 iT7 0 -10 — — 10-4
Zurich 170 303 e3 59a — 2 — — —_ — —_—
Stuttgart 17-1 308 i3 59 -3 e721 +9 e4 13 PP —_—
Basle 177 304 e4 8 — 2 e7 46 88 — — €101
Neuchatel 179 301 e4 11 -1 — — —_— — e10-1
Hamburg E. 192 323 e4 37 + 9 — —_ _— — €96
Copenhagen 19-5 331 4 30a — 1 8 9 + 3 — — 11-3

0vO0 20-0 2 e4 31 - 6 ig 13 — 4 — — 9-6
Uccle 20-8 310 4 44 -1 ig83 + 3 —_— — el13
Algiers 210 271 e4 50 + 3 842 4+ 5 510 PP 11-3
Paris 21-3 304 e4 50 0 e837T — 6 —_— — o123
Kew ©23-8 310 15 14 -1 i9 34 + 6 — — e12:8
Almeria 25-2 274 5 24 -5 9 34 -—18 5 43 PP —_
Toledo 25-7 281 e5 32 1 953 — 8 — — —_
Stonyhurst 258 315 e7 0 ? el10 10 + 8 —_ —_ 17-3
Bidston 26-0 313 — — i9 34 —32 — — e12:3
Sverdlovsk 264 39 ib5 49 + 9 10 10 — 2 13 22 Lq 17-3
Andijan 324 74 6 39 + 5 el4 15 SSS — —_— —_
Kodaikanal E. 516 112 e8 167 -—54 —_ —_ — —
Calcutta N. 522 92 — — €1633 — 6 — —_ —
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NoTeEs TO Oct. 19d. 21h. 32m. 44s.

Additjonal readings :— .
Bucharest iN = + 1m.26s., iS*E = +2m.49s.
Sofia iEN = +2m.37s., iE = + 2m.43s.
Belgrade i = +4m.34s., INW = +4m.40s.
Sarajevo e = +2m.58s. :
Szeged eE = +5m.28s., i = +5m.41s., iN = +5m.51s., iE = +6m.3s., eN = +6m.15s.
Helwan iZ = +3m.22s., S,Z = +5m.31s.
Erevan e = +3m.29s. .
Triest SS = +6m.31s., i = + 7m.8s.
Rome iBE = +4m.2s. and +4m.48s., €Z = +5m.46s., i1E = +6m.4s.
Algiers PPP = +5m.21s., SS = +9m.24s.
Kew eEZ = +12m.10s.
Long waves were also recorded at Heligoland and De Bilt.

Oct. 19d. Readings also at 5h. (Wellington), 6h. (near Manila), 7h. (Ksara), 9h. (Basle),
10h. (Tucson and Little Rock), 13h. (near Balboa Heights), 14h. (Harvard and
Ottawa), 15h. (Tucson), 17h. (near Andijan), 18h. (Ottawa), 19h. (Zurich and
Tucson), 20h. (Andijan and Edinburgh), 22h. (Istanbul (3) ), 23h. (Tucson,
Istanbui, and La Paz).

Oct. 20d. 20h. 6m. 7s. Epicentre 8°-8N. 82°-7TW. (as on 1937 April 13d.).

The present epicentre would appear to be very slightly further south than the shock of
1937, April*13d., but the observational evidenqe is not unanimous. -

A =+-1256, B=—-9804, C= +'1520; 6=+6; h=+17;
D=-992, BE=-'127; G=+-019, H=—-151, K= —-988.

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

o ° m. s. 8. m. 8. 8. m s. m.
Balboa Heights 31 87 i0 51 0 i113 -—16 — -— 1-5
Merida . N. 138 332 i3 6 —13 eb 42 —12 —_ _— —
San Juan 187 58 e4 23 + 1 ig8 3 83 — — 135
Huancayo 290 160 e4 44 —14 e830 —24 e5 9 PP —
Columbia 25-1 4 e532 + 4 e10 8 +17 e6 59 PPP —
Bermuda 287 33 eb5 58 -3 — —_ — — el121
La Paz 290 149 i6 0a — 4 11243 SSS — —_— 16-1
St. Louis 304 349 (e 6 16) 0 (el11 23) + 17 e719 PP ell4
Florissant N. 307 340 (1618) — 1 (el1123) + 2 e717 PP ell4
Philadelphia 317 12 e6 28 4+ 1 ell 53 -+16 — — 139
Fordham 329 14 i6 45 4+ 7 el2 14 +18 —_ — —
Chicago 33.3 353 e639 — 2 e12 3 +1 e8 6 PP eldl
Toronto 348 5 e6 41 —13 el1217 -— 8 — — 15
Weston 349 15 e7 13 +18 el12 40 +13 818 PP —
Harvard 350 15 e655 — 1 e1245 +17 e8 17 PP e189
Tucson 35-0 316 657a + 1 1234 + 6 e810 PP eldl
Ottawa 37-0 9 i713 0 el1311 +12 e8 47 PP 21-9
East Machias 382 19 e8 48 PP 1334 +17 e9 21 PP e160
Halifax 39:3 23 i9 1 PP — — — — 219
Seven Falls 395 13 e8 17 +43 e16 17 SS —_ — 189
La Jolla 399 312 e7 41 4+ 4 — — — — —
Riverside 405 314 e7 43 + 1 — — — _— —
Salt Lake City 410 327 e9 14 PP — — — — o162
Mount Wilson 411 314 e7 49 + 2 — — — — —
Pasadena 412 314 eT749 + 1 —_ — e8 44 ? e229
Haiwee 421 316 e7 56 + 1 — — — — —
Santa Barbara z. 425 313 e8 1 + 2 —_ —_ _— —_ _—
Tinemaha 428 317 i8 3 + 2 — — — — —
Bozeman 441 333 e8 15 + 3 el4 22 -23 — — e 179
Butte 451 333 e818 — 2 e18 23 S8 e10 5 PP o189
Ukiah 47-2 317 e1116 PPP e1541 +12 e19 1 SS o193
Rio de Janeiro 499 130 i15 53 S d15 53) —14 —_ — —
Sitka 620 332 e10 22 — 8 e2213 SS el4 25 PPP —
Colle; 716 337 ell 21 — 4 e2042 — 2 e1416 PP 303
Toledo 757 52 11 46 — 3 — — — — 359

Continued on next page.
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A Az P. 0 -cC. s. O0-C. Supp L.

o o m. s. 8. m. s 8. m.
Granada 76-1 54 i1l 54 + 3 — — e 16 4 PPP 34-7
Almeria 770 55 e 1l 56 0 i2157 +12 12 19 PcP 363
Paris 80-3 43 e12 537 +39 — — — — 37-9
Clermont-Ferrand 808 45 e 12 16 -1 —_ —_ — — —
Uccle E. 814 40 e1222 + 2 e2238 + 7 2329 PS e379
Prague 879 40 — — e35 ? — — —
Rome 880 48 €12 58 + 5 €23 28 [+ 8] €29 28 SS e 434
Pulkovo 937 28 — — €34 20 SSS — —_ —
Helwan 1059 56 — — e24 53 [~ 2] e27 59 PS8 —
Ksara 1080 51 e 18 58 PP e28 22 PS — — —
Sverdlovsk 108-0 20 — — e25 [— 2] e28 22 PS 40-9
Baku 1144 38 e 19 50 P e?29 20 PS — — ebl4
Calcutta N. 1476 15 e 19 53 [+10] — — — —_ —
Kodaikanal E. 1527 48 e 21 53 ? — — — — €819

Additional readings :—

Huancayo eP = +4m.55s., ePPP = +5m.19s., S = +8m.36s.

Florissant iN = + 6m.21s

Florissant and St. LOll.lS glve P as Sand S as L.

Chicago ePcP = 4 8m.53s.

Tucson ePPP = 4 8m.30s.

Ottawa e = +14m. lls and +15m.53s.2

Ukiah eS = +15m.53s.

College ePPP = +16m.5s., eSS = + 25m.21s., eSSS +28m.5s.

Almeria PP = +16m.27s.

Uccle eSSE = +27m. 57s., eSSSE = +31m,13s.

Rome e = +14m.13s. and +15m.36s., eSSS = +33m.36s.?

Long waves were also recorded at Vera Cruz, Cape Town, Bidston, Jersey, Santa Clara,
Stonyhurst, De Bilt, Scoresby Sund, and Kew.

Oct. 20d. Readings also at Oh. (Istanbul), 4h. (Neuchatel, Chur, Zurich, Stuttgart, Rome,
Basle, Belgrade, Sarajevo, Ista.nbul Triest, and Soﬂa), 5h. (Bucharest 7h. (Sam:
d, We iah, Ha.iwee, La Paz, Huancayo, Tucson ( ), Rwerside,
Mount ‘Wilson, Ksa.ra, Pasadena, and Palomar), 8h. (Triest and La Paz), 11h.
S d, Jena, Stuttgart, Palomar. Pasadena, Mount Wilson, Rlverside, Tucson,
Triest, near Belgra.d Sa.mjevo, home, Basle, Sofia, and near Andijan), 12h.
(2%1111 ¢ Sa.n &llld) Bermuda), 17h. (Ksara and Helwan), 20h. (Andijan and near Almata),
eattle

Oct. 21d. Rea.dmgs at Oh. (Szeged), 5h. (Moncalieri), 6h. (Basle and near Andijan), 8h.
(near Harvard, am, tawa, near Williamstown (2), San Juan, Riverview,
nea.r Shawinigan Falls, and Perth), 9h. (near Harvard and near Fordham), 10!
ear Mizusawa), 11h. (Pasadena, Mount Wilson, Riverside, and Tucson), 121
(La. Paz, La Plata, Pasadena, Mount Wilson, Riverside, and Tucson), 15h. (nea.r
‘Wellington), 16h. (nearA
Fordham, Ottawa, and W
Samarkand, and Andijan),

ers), 18h. (near Samarkand), 19h. (near Harvard, near
town), 22h. (near Manila, Frunse Istanbul near
23h. (Ba.lboa Heights and near Mizusawa (2)).

Oct. 22d. 14h. 39m. 35s. Epicentre 42°-4N. 144°-2E.
Intensity IV at Kusiro ; III at Obihiro and Urakawa ; II at Nemuro, Hatinohe, Hakodate,
Aomori, Mi}:f‘ln{f’ Monoka, Abashari; I at Mizusawa, Sendai, Hukusima, Miyako,
and Muroran.

See S%smologlca.l Bulletin of the Central Met. Obs., Japan, for the year 1939, Tokyo, 1949,
D. 29.

A=—-6008, B=+4333, C=+-6718; 6=+2; h=-3;
D=+-585, E=+-811; G = —'545, H=+-393, K= —-741.
A Az, P. 0 -C. S. 0-C Supp. L.
B o m. 8. 8. m: 8. 8. m. 8. m.
Nemuro 1-4 47 032k + 5 049 + 3 —_ — —_
Sapporo 2-2 288 041k + 3 11 —5 — —_ —
Hatinohe 2.7 227 0 47a -+ 2 117 — 2 —_— — —
Mori 2-8 264 0 49 + 2 141 +19 —_ —_ —
Aomori 3:0 238 0 53 + 3 126 —1 —_ —_ —_
Continued on next page.
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A Az, P. 0 -C. s. O-cC. Supp. L.
B o m. 8. 8. m. 8. 8. m. 8. m.
Miyako 32 211 0 54 + 2 130 — 2 —_ — —_
Mizusawa 4-0 217 1 6 + 2 148 — 4 —_ — —_
Akita 4-1 230 111 pP* 152 — 3 — —_ —_
Sendai 4-8 213 121 + 6 214 4+ 2 — — —_
Hukusima 54 214 125a + 1 225 — 3 — — —_
Onahama 6:0 205 135 + 3 23 — 17 —_— — —
Mito 6-6 207 142k + 1 252 — 6 _— — —_—
Utunomiya 6-7 211 143 + 1 255 — 5 —_— — —_
Kakioka 6-9 209 143 — 2 256 — 9 — — —_
Maebasi 72 215 151 + 2 310 — 3 o — —
Nagano 7:3 221 153a + 3 315 0 _— —_ —_
Tokyo Cen. Met. Ob. 7:5 209 154 +1 316 — 4 — — —
‘Wazima, 7-5 231 155 + 2 318 — 2 — —_ —_—
Yokohama 7-8 209 159a + 1 320 — 8 — — —_—
Hunatu 81 213 2 3 + 1 314 -21 — — —
Mera, 82 206 2 4 + 1 336 — 2 — —_ —_
Misima 8-3 211 2 5 +1 33 —5 — — —
Vladivostok 91 279 i2 17 + 3 i3 59 -1 _ — 4-8
Nagoya 9-2 220 2 19 + 3 358 —35 —_ —_ —
Osaka 10-3 224 23 + 2 441 S8 — — —_
Koti 12-2 227 255 — 3 526 +10 — —
%Ii'ka:ﬁ'vl?i 2 213 M8 etdl B3 WS 1w T =
o 0! . - —_
e 342 222 6 48 -1 12 45 +29 — —_
Almata 481 295 e8 52 + 9 — — — — —
Frunse 49-8 296 e 1l 32 PPP — — — — —
Calcutta N. 502 265 e9 27 +27 i16 4 - 17 — — —_
Andijan 52-2 294 911 — 4 el1l633 — 6 — — —
Sverdlovsk 526 317 i9 16 - 2 16 35 — 9 —_ —_ 244
Baku 67-0 305 e12 22 ¢ el9 40 PS —_ — e344
/Tinemaha 710 57 ell1 20 — 2 — — — — —
Haiwee 71-8 57 i1l 24 - 2 — —_ — —_ —
Mount Wilson 72-9 59 ill 31 — 2 — —_— — — —
Pasadena 729 59 e1l1 31 — 2 — — — — —
Riverside z. 735 59 i1133 — 3 — — — — —
Copenhagen 74-1 335 11 36 — 4 —_ —_ _ — 384
La.pJol]a 74-3 60 i11 39 — 2 — — — —_— —
Palomar Z. 14-3 59 e 11 38 - 3 —_ —_ —_ — —
Jena 78-3 332 el12 0 -3 — — - — —
Tucson 788 57 12 4 — 2 — — e13 6 sP —
Ksara 797 307 i12 9a — 2 e22 28 +15 e23 16 PS —_—
Stuttgart 810 332 i1l2 16 - 2 —_ — i12 41 p —_
Basle 826 332 e 12 22 — 4 — — — — —
Helwan 852 307 e12 34 -5 e2255 [— 7] —_ — —
Rome 85-5 327 — — 12258 [— 6] — — e 426

Weston 89-7 5 112 58 -3 i2323 [— 8] i13 20 pP
Fordham 90'3 28 e13 0 — 4 e23 26 [— 9] el3 23 pP —

Additional

readings :—
Vladivostok i = +2m.52s. and +4m.23s.
Copenhagen +11m.30s.?
Ksara e = +12m.29s.
Rome eN = +32m.31s., eZ = +35m.33s.
Weston isS = +23m.43s.
Fordham esPZ = +13m.40s., i = 4 24m.53s.
Long waves were also recorded at Uccle, Paris, and Prague.

Oct. 22d. Readings also at Oh. (Stuttgart, Triest, Sofia, Sarajevo, Belgrade, Chur, Zurich,
Rome, and Ksara), 1h. (Ksara and Bucharest), 3h. (Ksara), 7Th. (New Plymouth
and near Wellington), 8h. (Bermuda), 10h. (Huancayo, Frunse, Samarkand (2),
near Andijan, and Almata), 11h. (Samarkand, Cape Girardeau, Pasadena, Mount
Wilson, Haiwee, Riverside, La Jolla, Palomar, near Harvard, Santa Barbara,
Tinemaha, near La Paz, Tucson, and Mizusawa), 12h. (San Juan, Almata, Andijan,
and Frunse), 13h. (Tucson), 16h. (Andijan and Frunse), 22h. (near Mizusawa),
23h. (Rome and La Paz). .
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Oct. 23d. Readi at 4h. (near Berkeleag, 7h. (near Stuttgart, near Basle, Zurich, Chur,
and Triest), 10h. (Ksara and Sitka), 11h. (Jena (4) ), 16h. (La Paz and Triest),

20h. (Triest, Grozny, and Erevan).

Oct. 24d. 9h. Epicentre near Celebes.

Manila P =4m.22s., SIEN =6m.17s.

Hong Kong P? =6m.19s., S? =8m.56s., L =9m.59s.
Sverdlovsk P =13m.7s., S =22m.19s., L =35m.

Baku eP =13m.36s., eS =23m.8s., eL =45m.

Ksara iP =14m.34s.a, ePP =17m.33s., eS =24m.34s., L =51m.

Oct. 24d. 14h. 43m. 29s. Epicentre 42°-2N. 133°-8E.

A =--5143, B=15363, C=+-6692; 0=—-5; =-2;
D=+-722, E=+-692; G = —-463, H = +-490, K =—-743.

Tables for depth of focus 0:060 have been used.

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

c. ‘o m. 8. 8. m. s. 8. m. s, m.
Vladivostok 17 303 i1 9 +13 il59 +19 —_ — —
Mizusawa 64 116 1143 + 5 3 2 +71 — — —
Osaka 7T 170 i1 53 0 i3 22 0 — —_ —
Hukuoka 9:0 198 2 7 -1 346 — 2 — — —_
Copenhagen 70-6 330 i10 32 - 2 —_— —_ — —_ —_
Stuttgart 771 327 ell 9 1 — — — — —
Tinemaha 774 51 i11 13 + 1 — — 111 31 pP —
Haiwee z. 782 51 ill 16 0 — — — — —_
Pasadena 794 53 i11 22a -— 1 — — — — —
Mount Wilson 795 53 111 23a 0 — — 114 38 PP —_
Riverside - Z 800 53 ill 25a — 1 — — —_ — —
La Jolla z. 80-9 54 111 32 + 1 — — —_ J— —
Clermont-Ferrand 82-0 328 el 35 -1 — — — — —
Tucson 851 50 ell 52 0 — — €12 1 pP —_

Oct. 24d. TReadings also at 8h. (Triest (2) ), 9h. (Tucson), 12h. (Palomar, Riverside, Mount
Wilson, Pasadena, Tinemaha, and Tucson), 16h. (Tucson), 17h. (Tananarive,
Berkeley, Lick, near Branner, ¥resno, Mizusawa, and Ottawa), 18h. (near Mizusawa,
?ggg;va,)Tucson, Tacubaya, Baku, Sverdlovsk, Oaxaca, and Vladivostok), 19h.

wa).

Oct. 25d. Readings at Oh. (Erevan and Triest), 2h. (near Perth), 3h. (Hukuoka), 4h.
.(Moncalieri), 7h. (Colombo, Kodaikanal, and Ksara), 10h. (Triest, Perth, and
Ksara), 12h, (Ksara), 14h. (near Fordham and Harvard),*16h. (near Tananarive,
Rome, and Andijan), 20h. (near Hukuoka).

Oct. 26d. Oh. 57m.. 25s. Epicentre 0°-2S. 18°:0W.

A=+-9511, B=—-3090, C=—-0035; d=+38; h=+4+17;
D=-:309, E=—-951; G=-—-003, H=+001, K=—1-000.

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

° ° m. 8. 8. m. 8.  s. m. 8. m.
Granada, 395 18 i736 + 2 e13 50 +13 i9 6 PP 21-9
Almeria 396 19 752 417 14 5 427 16 16 SS 19-2
Algiers 417 25 e9 21 PP e16 51 SS — — 226
Toledo 4199 16 i755 + 1 el4 13 0 — — —
Clermont-Ferrand 494 19 e38 54 + 1 _ — e10 40 PP —_
Rome 501 29 i856 —3 i1611 + 1 e10 35 PP ¢219
San Juan 507 294 e12 2 PPP el16 1 -—17 — — —
Jersey 511 11 el13 5 ? — — — — e276
Paris 519 16 e911 — 1 e16 39 + 4 — — €256
La Paz Z. 520 249 9 13 0 16 45 + 9 — — 276

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

‘ ° o m. 8. 8. m. 8 8. m. s. m,
Basle 525 21 e916 — 1 e16 46 -+ 3 — —_ —
Kew 536 13 e 12 55 PPP — —_ —_ — e 286
Uccle 54-3 16 —_ —_ 17 5 -2 —_ — ©236
Bermuda 54-7 310 —_ — e18 5 S8 —_ — e238
Bidston 54-8 9 e12 39 PPP — —_ —_ — o276
Helwan 556 52 938 -2 17 27 + 2 11 50 PP —
De Bilt 55-7 17 —_ — el729 4 3 — — e 242
Huancayo 58-1 256 — — el752 — 6 e?2 50 S8 237
Ksara 607 50 i10 16a — 1 e18 6 —26 — — —
Copenhagen 61-0 18 —_ —_ 18 41 + 6 —_ — 26-6
Fordham 65-0 316 110 41 -3 el925 -1 —_ — —
Philadelphia 65-5 315 —_ — e18 35 —57 — — —
Ottawa 680 321 il11 2 — 1 —_ —_ —_— —_ 36-6
Pulkovo 70-5 23 e13 55 PP e 24 59 S —_ —_ 33-1
Baku 734 47 e11 49 +13 e21 8 + 3 — — 386
Sverdlovsk 840 32 1239 + 6 e2250 — 7 —_ —_— 396
Tucsqn 925 302 e13 14 0 — — —_ — —

Additional readings :— ’
Rome eZ = +9m.9s., iZ = +9m.41s,, i = +10m.58., e = +10m.20s., iPPP = 411m.30s.,
e=+12m.58s., eSSZ = +19m.32s.
Helwan eZ = +12m.58s.
Long waves were also recorded at La Plata, Harvard, Stuttgart, East Machias, Rio de
Janeiro, San Fernando, Hamburg, Prague, Vladivostok, Colombo, and Lincoln.

Oct. 26d. 21h. Undetermined shock.

Tuai P? =27m.12s., S =28m.13s.

Wel n eP =27m.53s., S =29m.21s.

Christchurch S? =30m.31s.

Sydney e =30m.36s. and 34m.57s., eL =38-5m.

Brisbane iE =30m.48s., eN =34m.48s., eE =35m.24s.

Riverview iPE =30m.50s., eN =31m.13s., eS?E =35m.7s., eLE =38-3m.

Melbourne e =32m.37s., i =36m.27s. and 39m.20s., eL =40-4m.

Palomar iPZ =38m.4s.

Mount Wilson iP =38m.6s.

Pasadena ePNZ =38m.6s., eL =70-0m.

Riverside ePZ =38m.7s.

Vladivostok e =38m.78., L =39-5m.

Adelaide eP =38m.9s., eS? =42m.36s., e =44m.23s.

Haiwee eN =38m.17s.

Tinemaha ePEN =38m.19s.

Huancayo eP =40m.14s., eSKS =49m.52s., ePS =51m.7s., ePPS =53m.118., eSS =
56m.27s., eSSS =60m.16s., eL =65m.23s.

Tucson ePP =42m.23s.,, ePPP =44m.46s., eSKS =49m.52s., eS8 =50m.4s.,, ePPS =
51m.31s., eSSS =60m.36s., eL, =65m.7s.

Perth i =42m.33s., 42m.50s., 50m.17s., 56m.8s., 56m.47s., and 70m.43s.

Sverdlovsk e =44m.33s., i =48m.38., e =51m.548.

Kodaikanal eE =44m.0s.

Moscow i =44m.56s.

Ksara ePKP =45m.7s., i =45m.26s., ePP =48m.51s., PPS =62m,15s.

Long waves were also recorded at Arapuni, New Plymouth, Ukiah, Paris, Uccle, De
Bilt, Baku, Harvard, Fordham, East Machias, and Colombo.

.

Oct. 26d. Readings also at Oh. (near Manila, Frunse, and Andijan), 1h. (near Mizusawa),
9h. (near Tananarive and near Manila), 3h. (near Mizusawa), 5h. (Triest and La
Paz), 7Th. (Frunse and Andijan (2) ), 8h. (Riverview, Sydney, Sverdloysk, Vladi-
vostok, and Manila), 12h, (Tacubaya), 13h. (Samarkand, Frunse, and Andijan),
16h. (near Andijan), 17h. (Ottawa), 19h. (La Paz), 21h, (Stonyhurst), 22h. (Erevan,
Grozny, Vladivostok, and Baku), 23h. (La Paz, Pulkovo, and Sverdlovsk),



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

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

1939 444
Oct. 27d. 1h. 36m. 32s. Epicentre 47°-8N. 69°-5W. (as on 1939, Oct. 19d.).
A =+-2361, B=—-6315, C=-+-7385; 6=—-8; = -5,
A Az, P. 0-C. S. O0-C. Supp. L.
o ° m. 8. 8. m. 8. 8. m. s. m.
Seven Falls 11 233 i025 + 3 i0 34 -5 — — —_
hawinigan 26 241 0 42 - 2 112 — 5 0 50 Pe —_
East Machias 34 153 el 2 P* el 44  S* — — —
Ottawa 49 243 i112 — 5 i2 6 -9 123 P* —
Harvard 55 196 1123 — 2 i2 11 -19 il133 P+ —_
‘Williamstown 57 208 il 28 0 — — — — —_—
* Fordham 76 205 12 44 Pe i328 + 5 i3 44 8S* —
Florissant 17-6 248 —_ — e721 — 2 ef7 33 SS i9-0
St. Louis N. 176 246 —_ — e7 0 -—23 i8 3 888 —

Additional re&digﬁ: —
Shawinigan F' i=+1m.2s.
Ottawa i = +1m.30s., iS* = + 2m.21s.
Harvard iSZ = +1m.49s.
Fordham i= +4m.1s.
Florisgsant eSE = + 7m.27s.
Long waves were also recorded at Cape Girardeau.

Oct. 27d. Readings also at 4h. (near Tananarive and near Samarkand), 5h. (Vera Cruz (2),
Oaxaca (2), Tacubaya (2), Tucson, Mount Wilson, Palomar, and Riverside), 6h.
(Colleﬁe, Huancayo, Sverdlovsk, Baku, Riverview, Ksara, Wellington, and Christ-
church), 7h. (Samarkand), 8h. (Samarkand), 10h. (Manila), 11h. (near Zurich,
Basle, Triest, near Stuttgart, Jena, Sydney, Christchurch, Wellington, Ksara,
Riverview, and Huancayo), 12h. (Agra, Bombay, Pulkovo, Kodaikanal, near
Almata, Baku, Sverdlovsk, Andijan, and Frunse), 14h. (Tuai, Wellington, New
Plymouth, and Christchurch), 15h. (Pasadena, Palomar, Riverside, Mount Wilson,
and Tucson), 20h. (Sverdlovsk and Baku), 21h. (Balboa Heights), 23h. (Frunse,
Andijan, and Samarkand). .

Oct. 28d. 2h. Local shock.
Intensity VI at Dubrovnik and Niksik.
J. Mihailovic.
Annuaire microseismique et macroseismique, annee XIX, 1939, Beograd 1940, p. 104.

Belgrade iP =27m.31s.a, iZ =27m.38s., iS =28m.5s.

Triest e =28m.14s., 28m.28s., and 29m.0s., SS =29m.30s.

Zurich eP =28m.168s., eS? =30m.31s,

Rome e =28m.54s., 29m.388., and 30m.31s. .

Stuttgart ePZ =29m.31s., ibfW=29m.45s., eN'W =29m.54s., 30m.38s., and 32m.52s.
Chur e =30m.9s,

Basle e =30m.16s. and 31m.42s,

Jena eE =31m.08., eN =31m.22s., eE =31m.36s., eN =31m.41s.

Oct. 28d. Readings also at 2h. (Christchurch and near Monowai), . 6h. (Ksara), 10h.

(Frunse, near Andijan, and Samarkand), 12h. (La Paz), 14h. (near Lick),

%J'Lh. Li(ne)a,r Mizusawa), 18h. (Oaxaca), [19h. (Balboa Heights), 21h. (near
u-Lien).

Oct. 29d. 0h. Undetermined shock. Epicentre probably in the Marianne Islands.

Miyakozima P =48m.8s., S =54m.12s.

Manila ePEZ =50m.18s., SEN =54m.118., LEN =56-5m.
Kobe P =51m.7s.

Vladivostok e =53m.3s. and 57m.58., L =60-1m.
Tokyo, Cen. Met. Obs. P =56m.0s.

Sverdlovsk P =57m.8s., 8 =66m.49s., L =80-5m.
Santa Barbara ePZ =58m. 14s.

Riverside iP =58m.16s.

Haiwee ePNZ =58m.19s.

Pasadena ePNZ =58m.20s., iZ =58m.32s.

La Paz ePZ =65m.13s.

Ksara e =67m.36s.

Baku e =68m,31s., eL, =89-3m,
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1

Oct. 29d. Readings also at Oh. (Sverdlovsk and Manila), lh (Rome), 3h. (near La Pazand
Bermuda), 7Th. (near Mizusawa), 11h. (Riverside, P: and Mount Wilson),
12h (Salt Lake City), 13h. (Melbourne), 15h. (Hastings) 16h (La. Paz), 17h. (Sitka),
Wﬂs ()alboa. Heights, Christchurch, and Andijan), 92h. (Pasadena and Moun

on

Oct. 30d. 13h. 12m. 37s. Epicentre 16°:6S. 174°-0W.

A=—-9536, B=—-1002, C=—2839; d=—1; h=+5;
D=—-105, E=+-995; G =+-282, H=+030, K=—-959.

Tables for depth of focus 0-015 have been used.

A Az, P. 0 -C. S. 0-C Supp. L.
o ° m. s. 8. m. 8. 8. m. s. m.
Apia 35 38 i048a — 6 i221 445 —_ —_— —_
Arapuni 23-2 200 — — e9 23 +28 110 23 SSS —_
‘Wellington 26-4 199 5 29 + 3 10 33 SS 1 8 S¢S —_
Christchurch 29-2 199 e 5 49 - 3 11 31 458 13 31 e 16-0
Brisbane 323 245 i6 17a — 2 11117 — 5 e12 17 SS —_
Riverview 35-7 234 i6 48 0 i1210 — 4 i8 17 pP —
Melbourne 41-6 231 i7 38 + 1 el449 +66 i9 23 PP —_
Adelaide 460 237 e8 13 + 1 11439 -7 e1l0 46 PPP —
Palau . 562 291 9 30 + 1 — —_ — — —
Perth 64-8 242 i11 40 pP i1853 — 3 12013 sS i31-0
Tokyo, Cen. Met. Ob. 68-0 321 10 15 —-32 — — —_ — —
Misima 68-1 320 10 46 - 2 — — — _— —_
Kobe 70-2 318 11 -1 19 57 — 3 —_ — —_
Manila 71-3 292 il1l1 Tk 0 20 23 +10 —_— — —
Mori 719 327 11 4 -7 —_ —_ — — —_
Santa Barbara 72-4 45 i1l 14 0 — — — —_ —
ranner 725 41 e1l1 16 + 2 —_ — —_ —_ —_
Berkeley 72-8 41 111 16k 0 — — 111 52 pP —_
Pasadena 73-3 46 i 11 19a 0 e2037 + 1 ell 53 DpP _—
Mount Wilson 734 46 i1l 20a 1] —_ — 111 57 pP —
Fresno N. 737 42 ell 22 0 e2038 — 2 e12 26 pP —
Riverside 737 46 i11 21 -1 — — 111 59 pP —_—
Haiwee 745 44 i11 28 2 —_ — 112 4 pP —_—
Tinemaha 749 44 i11 28a 0 — — —_ — —
Vladivostok 774 323 111 41 -1 i2120 -1 — — 32-0
Tucson 77-5 51 ell 44 + 1 e2116 — 6 e12 6 pP e317
Zinsen 77-5 316 11 42 -1 —_ —_ —_ —
Hong Kong 80-3 297 11 57 -1 (21 48) — 4 12 42 21-8
College 83-6 11 e 12 11 — 4 e2216 — 17 42 PPP _
Phu-Lien 86-3 293 e 12 31 + 2 22 42 [+ 2] —_ — —_
Huancayo 94-7 104 e 18 57 PPP 23 42 [+13] e25 11 PS e 381
La Paz z. 999 110 e 15 31 ? — — —_ —
Calcutta N. 103-1 290 e 18 18 P e24 3 [— 8] _— — —
Kodaikanal E. 110-5 276 e 18 23 [+ 6] — —_ — —
San Juan 1116 76 e 14 36 pP €24 51 [+ 3] el9 31 DPP —
Agra E. 1131 293 i19 7 PP i24 51 [— 3] i28 41 PS —_
Almata 1150 311 e19 3 PP —_ —_ — —_— —_
Bombay 116-7 283 e 16 11 pP i25 11 [+ 3] i19 38 PP —_
Frunse 116-9 311 e 19 21 PP — —_— —_ — —
Sverdlovsk 122-8 328 e 14 42 P i25 31 [+ 2] el9 51 PP 474
Pulkovo 133-4 343 e 21 25 e3131 PS e3312 PPS 62-9
Moscow 1341 336 e19 5 [+ 1] e31 35 PS i21 27 P —
Baku 1353 312 e19 9 [+ 4] e41 29 SSP i22 28 PP 61-4
Copenhagen 140-7 355 PP —_ —_— — — —
De Bilt Z. 144-6 1 i19 21k [ O] — — 122 53 PP —_
Jena 145-5 354 e19 23 [ 0] — — e19 49 pPKP —_—
e 145-9 351 — — e34 232 PS — — —
Uccle 1459 3 i19 26k [+ 3] —_ —_— 22 49 PP —_
Paris 147-8 4 119 32 [+ 6] -— _ — —_ 46-4
Stuttgart N,E, 147-8 356 e 19 30 [+ 4] —_ — €20 11 pPKP —_—
Continued on next page,
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’

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

° ° m. 8. 8. m. 8. 8. m. s. m.
Ksara 148-1 308 119 31a [+ 4] 26 29 [+ 8] i20 13 pPKP —
Basle 149-1 358 e19 34 [+ 5] — — —_— —_ —
Zurich 149-2 357 e19 29 [ O] — — — —_ —
Chur 149-7 357 e19 33 [+ 4] — — —_ —_ —
Clermont-Ferrand 150-8 4 el19 35 [+ 4] —_ —_ —_ — —_
Helwan 153-3 305 119 38k [+ 3] 30 7 ? 20 17 pPKP —_
Rome 154-2 348 e19 3Tk [+ 1] — — i19 59 pPKP —
Toledo 155-2 18 120 5 KP —_ ~— 120 55 pPKP 449
Granada ‘7. 157-8 20 e 20 19a pPKP 32 41 PS 123 56 PP —

‘Additional

readings :(—

Riverview ¢E = +12m.58s., iSN +13m.15s., esSN = +14m.57s., iS¢SE = +16m.59s.

Melbourne i = +9m.55s., e = +17m.30s8. and "+ 22m.29s.

Adelaide i = +15m.42s. and +17m.57s.

Perth i = +13m.268., +15m.31s., +21m.20s., and +26m.30s.

Pasadena esPZ = +12m.14s., iPPZ = 4 13m. 51s.

Mount Wilson iPPZ = + 14m.4s,

Tucson ePcP = +12m.0s., esP = +12m.16s;, ePP =+414m.39s., epPP = +15m.16s.,
ePPP = +16m.328., epPPP = +16m.41s., eS¢S = +21m.318., epS = +21m.59s.,
ePS = +22m.26s., eSS = + 26m.19s., eSSS = +29m.56s.

College epPP = +16m. 18, S = +22m, 2ls esS = + 23m.14s8., SP = +23m.23s.

Huancayo esS = + 24m. 305 ePS = +25m. 305 ePKKP = +29m 10s., esSS = +31m 10s.,
eSSS = +33m.54s.

Agra i = +25m.59s,

Sverdlovsk i= +16m.18s., e = +18m.58s., i=+20m.19s,, e = +26m.41s., i = +27m.3s.

Pulkovo i= +12m.18s., 6 = +22m.558., 1% +23m.286., e = +32m.8s.

Moscow i = +22m.23s. and +23m. 328., e = +28m.31s., +32m.27s., and +39m.558.

Baku i = +23m.40s., e = +-35m.47s.

Copenhagen i = +22m 418., eN = +22m.53s., 6Z = 4 23m.52s.

Keara sPKP = +20m.30s., iPP = +23m.0s., SKKS = +29m.5s., SKSP = +32m. 36s

Clermont-Ferrand i = +19m.39s.

Helwan sPcPZ =+ 19m 58s., SPKPZ =-+20m.32s., iPPEZ=+23m.29s., ipPPZ=
+24m.58.,, SE =+4+30m.53s., S¢SE=+31m.8s., sSE=-+32m.3s,, PSE =

.48s,

Rome eZ=-+20m.54s., iPP = +23m.358,, €Z = +24m.31s.,, e=+30m.7s., iPSKS=
+32m.58.,, €= +32m.47s., +33m.38s., and +37Tm.27s.?, eSS = +40m.5s.,, e=
+43m.378., eSSS = +46m.,27s,

Toledo e = +23m.44s. and +24m.31s.

Oct. 30d. 17h. 42m. 258. Epicentre 0°-2N. 125°-2E. (as on 1939, June 13d.).

A=—-5764, B=+-8171, C=+-0035; d8=-10; h=+7;
D=+817, E=+576; G=—-002, H=+:003, K=—1-000.

A Az, P, 0 -C. S. oO0-C. Supp. L.

B ° m. 8. 8. m. 8. 8. m. 8. m,

Manila 149 344 e3 41 + 7 72 L — — (1)
Kobe : 356 15 7T 2 4+ 1 — —_ — —_ —
Nagoya 36-5 16 6 55 — — —_ —_ —_ —_
Nagano 38-2 17 72 4+ 1 1318 + 1 — — -
Riverview . 417 147 e8 1 + 9 el4d 6 — 4 —_ —_ —_
Calcutta N. 422 305 e9 58 PP e17 43 SS — —_ —
Vla.djvostok 43-2 % i8 4 0 14 30 - 2 — — —
- 439 1 8 9 -1 — — — — —_

Kodaikanal 48-5 284 —_ — e15 35? —13 — — —
Agra E. 526 305 e12 37 PPP —_— -— —_ —_ —_
Almata 607 322 e 10 16 + 1 — — — — _—
Frunse 620 320 e 10 26 + 2 — —_ — —_ —_—
Andijan 62-5 317 10 27 -1 18 52 — 2 —_ — —
Sverdlovsk 76-3 330 i1l 49 - 3 21 24 -—-13 — — 376
Moscow 885 326 112 52 — 4 — — —_ —_ —_
Ksara 89-3 304 112 59 0 e2459 PS 16 35 PP —
Tinemaha 110-8 49 e17 8 ? —_— —_ — —_ —_
Haiwee 1113 50 el1l7 3 ? — —_ —_— —_ —
Pasadena 1117 53 e16°50 ? _ — —_ — —
Mount Wilson 2z, 1118 53 i16 49 ? —_ —_ — —_ —_
Riverside Zz. 1124 53 e 16 49 ? — — — — —
Tucson 1181 52 e16 37 ? —_ - — -
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1939 447 .
Oct. 30d. 22h. Om. 57s. Epicentre 32°-58. 179°-0W. (as on 1937 Sept. lkd.).
A = —-8449, B=—-0147, C= —'5347T ; 6=—2; h=+1;
D=-:017, E=+1-000; G =+-535, H=+-009, K= —845.
Az, P. 0-C. S. 0-C. Supp. L.
o o m. 8. 8. m. 8. 8. m. 8. m,
Tuai 7-0 205 127 —-19 2 38 -30 — — 3-3
Arapuni 71 216 el 39 -9 — — —_ — 3-5
New Plymouth 86 219 2 25 +16 3 58 +10 — — —
Well n 10-1 208 e2 30 + 2 345 —40 — —_ 4-8
Christchurch 129 209 — —_ 4 .47 ? —_ — —_
Brisbane 247 276 e5 21 -3 e927 -—-117 — —_ —_
Riverview 250 259 eb5 26 -1 ell 1 —_ — e12:3
Sydney 250 259 eb5 27 0 e 8 57 —_ — e122
elbourne 29-8 250 e6 33?7 +22 i1118 +11 —_ — 15-1
Adelaide 352 254 e8 43 PP — — — — el52
Perth 54-3 252 i1l 8 PP il4 6 ? —_ — i27-2
Pasadena 875 47 e 12 47 - 4 — —_ —_ — e46-0
Mount Wilson z. 87-7 47 112 48 - 4 — — — —_ —
Vladivostok 87-71 327 —_— — e2451 PS — — 44-2
Riverside z. 879 47 e12 49 _— 4 — — —_ —_ —_
Haiwee 890 45 el13 4 + 6 —_ _— — — —
Tinemaha z. 89-5 44 e 12 57 -3 — _ —_ — —_
Tucson 910 51 el3 8 + 1 — — —_ —_— —
Huancayo 948 107 e 21 49 PKS — — — — —_
Kodaikanal E. 1068 272 e18 3! PKP — — — —_ —
Sverdlovsk 1330 320 el19 6 [—12] e 22 42 PK — — 61-0
Moscow 1456 324 €19 37 [— 3] —_ - — — —_
Pulkovo -146-5 333 e 19 38 [— 4] — L= — — _
Ksara 150-8 281 e20 8 PKP 34 5 SKSP €23 48 PP —
Rome 166-9 318 e19 59 [— 8] e32 11 {+23} 12459 PP 873
Additional readings :(—

Christchurch +4m.56s.

Adelaide e = +10m.13s,, i = +11m.11s.

Perth i = +-19m.8s. and 4 24m.48s.

Vladivostok e = +31m.32s.

Tucson eP = +13m,24s.

Rome ePKP; = +21m.10s., ePSKS = +35m.268.7, e = +37m.6s.? and +40m.45s.

Long waves were also recorded at Calcutta, Colombo, Ukiah, La Paz, Baku, Helwan,
De Bilt, Paris, and Granada.

Oct. 30d. Readings also at 2h, (Ksara, Kodaikanal, Helwan, Samarkand, and La Paz),
3h. (Manila and La Paz), 4h. (near Manila (2) and Samarkand), 5h. (near Manila),
12h. (Jena (2)), 13h. (Jena and near Manila), 17h. (Huancayo and La Paz), 18h.
Sverdlovsk, Vladivostok, Bunnythorp, and Wellington), 22h. (Andijan (2) and

runse), 23h. (New Plymouth and near Wellington).

Oct. 31d. 6h. 47m. 14s. Epicentre 44°-2N. 10°-2E. (as on 1939 Oct. 15d.).
A=+4-7079, B=+-1274, C=+ 6947 ; =—4; h=-3.

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

o ° m. s. 8. m. 8. 8. m. s. m,
Moncalieri 149 294 10 42 Pg 1 2 Sg — —_ —
Chur 27 350 e0 47 + 2 el 16 — 3 — — —_
Rome 28 144 i1 0 P il24 + 2 il130 8, i1-8
Triest 29 60 e0 48 0 i12 + 1 052 P* e 20
Zurich 34 340 e 0 54 -1 el 50 Sg el 4 P* —
Neuchatel 36 321 e0 58 0 el13 -1 —_ —_ —_—
Basle 38 332 e 0 59 - 2 e2 6 Sg — — _
Besangon 4-2 317 _— —_— i158 +1 i220 + 1 —_
Stuttgart 46 352 el 9 -3 i2 1 -6 el 23 P* —
Clermont-Ferrand 52 290 el 25 + 4 —_ —_ — —_— —
Jena 6-8 9 el 33 -11 — —_ —_ — e28
Uccle N. 7.7 331 _ —_ e3 29 + 4 —_ —_ —
Hamburg N, 9-4 358 —_ _ e4 462 S* —_— o —
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Notes 10 Ocr. 31d. 6h. 47Tm. 14s.

Additional readings :—
Rome i = +1m.168., iSg = +1m.42s,
Triest SS = + 1m.458,
Besancon i = 4-2m.40s. :
Stuttgart ePZ = +41m.13s., iP,NE =+1m.30s., iNE = +1m.39s., iNW = +2m.18s.,
iS*NE = +2m.268., iSgNW = +2m.33s.
Jena eN = +2m.258., eZ = +2m.28s,
Long waves were also recorded at Kew.

Oct. 31d. Readings also at 3h. (near Chur, Zurich, Basle, near Stuttgart, Triest, Rome,
Tacubaya, Mount Wilson, Pasadena, Riverside, Tucson, and Tinemaha), 5h. (La
Paz), Th. (Andijan, Tinemaha, Tucson, Riverside, Pasa&ena, and Mount Wilson),
9h. (near Branner, Tucson, Riverside, Pasadena, and Mount Wilson), 12h. (Samar-
kand, Erevan, Grozny, Sverdlovsk, and Baku), 13h. (near Tananarive and Neu-
chatel), 16h. (Balboa Heights and Tucson), 17h. (near Mizusawa, Tucson (2),
Pasadena, and Mount Wilson), 18h. (near Erevan, Grozny, Baku, and Istanbul),
20h. (Tacubaya and Bucharest), 21h. (De Bilt, Pulkovo, Beﬂrade, Ksara, Tacubaya
(2), Bucharest, near Istanbul, Baku, Pasadena, Mount Wilson, Tucson, éverdlovsk,
}’iriversid)e, Tinemaha, near La Paz, Rome, and Triest), 22h. (Tacubaya), 23h.

ucson).

Nov. 1d. 6h. Tm. 40s. Epicentre 16°:1S. 168°-3E. (as on 1939, August 12d.).

Ae=—:9413, B=+'1949, C= - -2756; 6=—1; h=+6;
D=+203, E=+979; G =+-270, H=—-056, K = —-961.

A Az, P. 0 -C. S. 0-¢C. Supp. L.

° o m. s, 8. m. 8. 8. m. s. m.
Brisbane 181 229 i4 8 - 6 i732 -3 i4 56 PP —
Sydney 235 217 e5 8 — 4 i9 2 -21 —_ — —
Riverview 235 217 eb5 9 — 3 i9 + 5 —_ — 11-3
Melbourne 299 218 e7 43 PPP i11 28 +19 i12 10 SS 14-1
Adelaide 325 230 e542 —52 i1l 49 0 e7 57 PPP —
Perth 500 242 i8 35 —23 11617 + 8 12024 SS 257
Manila 55-8 301 e9 45 + 4 18 10 +42 _ —_ 29-3
Vladivostok 67-7 333 ell 3 + 2 i20 1 + 3 — — 30-8
Santa Barbara 2z. 848 53 e 12 38 + 1 — — — — —_
Pasadena Z. 859 53 112 44 + 1 _ —_ — —_ —_—
Mount Wilson 2z 860 53 il12 43 0 —_ — — — —
Riverside Z. 86-4 53 112 46 + 1 _ — —_ —_— —_
Haiwee 86-8 51 e 12 50 + 3 —_— —_ —_ —_ —_
Tinemaha 86-9 50 112 49 + 1 —_— — —_ — —_
Calcutta N. 871 295 —_ — i2327 -1 — — —_—
Colombo E. 90-4 277 — — e23 20?[—15] — — —
Tucson 910 57 el1l3 8 + 1 — — - — —
Huancayo 1111 110 — — 3523 SSP e37 50 SSS e427
Baku 121-8 308 e19 40 [+44] e 28 24 {+58} 30 10 PS e595
Ksara 133-8 301 e 22 3 PP — — €23 36 PPP 73-0
Rome 1469 325 119 39 [— 3] — — 12312 PP —

Additional readi —

dings .
Brisbane iE = +6m.20s., iSE = + Tm.38s.
Melbourne i = +12m.40s.
Adelaide i = +15m.16s. and +15m.54s.
Perth i = +24m.55s.
Tucson eP = +13m.19s. .
Ksara e = +36m.58s.
Rome eE = +20m.40s., iN = +21m.43s.
Long waves were also recorded at Sverdlovsk, De Bilt, and Ukiah,
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Nov. 1d. 11h. TUndetermined shock.

Almata eP =15m.358., iS =17m.33s.

Frunse eP =15m.36s.

Tchimkent eP =15m.36s., eS =17m.37s.

Agra eE =15m.58s., S =16m.58s. .

Bomib]%y S;Ebii 16m.20s., and 20m.33s., eE =20m.51s, and 21m.27s., iEN =22m.13s.,
=22m.40s.

Samarkand eP =16m.35s.

Sverdlovsk P =18m.54s., S =23m.20s., L =25-6m.

Calcutta ePN? =19m.18s., eSN ? =21m.458., iILN =22-8m., ePcPN =25m.53s.

Grozny eP =19m.20s., eS =24m.20s., L =32-5m.

Baku e =20m.10s., 22m.57s., and 24m.42s.

Pulkovo e =21m.6s. and 32m.32s.

Kodaikanal eE =23m.20s., eSE =25m.9s., LE =26-2m.

Colombo iE =24m.18s., LE =28-2m,

Irkutsk e =27m.0s.

Moscow e =30m.19s., eL =33-6m.

Nov. 1d. 19h. TUndetermined shock.

La Paz iPZ =12m.588.a, SZ =13m.558., LZ =14-1m.

]E[lzaa,::11‘c¢13'1t>8 1eP =14m.30s., epP =15m.9s., S =16m.47s,, S=16m.51s., iS=17m.2s.,
=18-1m.

San Francisco eN =19m.0s.

Tucson iP =22m.198.k, iPcP =22m.43s., epP =23m.11s., ePP =24m.42s., S =30m.53s.

Lincoln eP =22m.26s., ePPP =26m.53s., €S =31m.29s., esSS =36m.33s.

La Jolla ePZ =22m.48s.

Riverside iP =22m.50s.k, ipPZ =23m.47s.

Mount Wilson iP =22m.54s.k, ipPNZ =23m.51s.

Pasadena iP =22m.548.k, pPZ =23m.51s.

Haiwee iPNZ =23m.2s.

Tinemaha iP =23m.68.k.

Long waves were also recorded at San Juan.

Nov. 1d. Readings also at Oh. (Pasadena, Mount Wilson, Riverside, Tucson, Ukiah, Seattle,
Bozeman, Butte, Fresno, and Fordham), 5h. (Riverview, Tucson, and Mount
Wilson), 6h. (Riverside and Tinemaha), Th. (Manila), 8h. (Tacubaya (2)), 9h.
(Tucson and Pasadena), 10h., (Ksara and Tacubaya), 11h. (near Samarkand,
Tchimkent, and Sitka), 17h. (Tucson), 18h. (Columbia), 30n., (Manila, Vladivostok,
Sverdlovsk, Santa Barbara, Tinemaha, Haiwee, Pasadena, Mount Wilson, River-
side, Lincoln, and Tucson), 21h, (Tinemaha, Haiwee, Pasadena, Mount Wilson,

Riverside, Lincoln, Tucson, and Huancayo), 32h. (Tucson).

Nov. 2d4. Readings at Oh. (Sotchi, Grozny, and Erevan), 4h. (Balboa Heights), 5h. (Apia),
11h. (De Bilt and Tucson), 14h. (Ksara), 15h. (Huancayo, Rome (2), Sverdlovsk,

. Moscow, Baku, Rio de Jaleiro, Ksara, and La Paz), 17h, (Ksara, Williamstown,
Harvard, near Fordham, and dtta.wa), 18h. (La Paz and Ottawa), 19h. (Ottawa),
20h. (Adelaide and Ottawa), 21h. (Butte, Mount Wilson, Tinemaha, Pasadena,
Riverside, Fordham, and Tucson), 22h. (Bucharest).

=]

Nov. 3d. 19h. 39m. 13s. Epicentre 16°-1S. 168°-3K. (as on Nov. 1d.).
=—-9413, B=+-1949, C=—-2756; 6=—1; h=+6.

A Az, P. 0 -C. S. o0-cC. Supp. L.

° ° m. s. 8. m. 8. 8. m. 8. m.
Brisbane 181 229 i411 -3 i7 47 +12 —_ — —_
Sydney 235 217 e5 17 + 5 e9 44 +21 —_ — e12'5
Riverview N. 235 217 e5 30 PP e9 42 +19 — — e130
Melbourne 299 218 —_ — i1115 4+ 6 113 54 3 16-0
Vladivostok 67-7 333 i951 -—-70 e2512 SS e1335 PP 277
Santa Barbara 7. 84-8 53 e 12 37 0 — —_ _— —_ —_
Pasadena 859 53 €12 41a — 2 — —_ —_ — e 40
Mount Wilson 86-0 53- 112 43a 0 —_ —_ —_ —_ —_
La Jolla 86-1 54 e 12 44 0 — — —_ —_ —_
Riverside 864 53 i12 44a -— 1 —_— — —_— — —~

Continyed on next page,
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A Az, . 0-C. 8. O0-cC. Supp. L.

° ° m. 8. 8. m. 8 8. m. s. m.
Haiwee 86-8 51 el2 45 - 2 -_— — — — —
Tinemaha 869 50 e 12 53 + 5 —_— —_ — — —
Tucson 910 57 e13 8 + 1 —_ —_ — — —
Lincoln 1024 52 el2 5 ? — — —_ — —
Sverdlovsk 1130 325 e18 10 [—29] e 27 15 {449} —_ — 49-8
Toledo 1554 346 e 19 33 [—22] — — — — —

Additional readings :—

Vladivostok e = +10m.6s., +10m.458., +15m.34s., and +22m.2s.
Pasadena iZ = +12m.50s. and +13m.6s.

. Riverside iZ = +12m.54s.
Long waves were recorded at Ksara.

Nov. 3d. Readings also at 2h. (College), 6h. (Manila and Samarkand), 7Th. (Samarkand),

8h. (near Mizusawa and Sverdlovsk), 18h. (near Tananarive), 20h. (Baku, Pulkovo,

%‘mnse, Gro)zny, Tchimkent, Rome, Fordham (2), and near Samarkand), 21h. (near
'ananarive).

Nov. 4d. 10h. 15m. 19s. Epicentre 32°-5N. 49°-0E. (as on 1937, Nov. 19d.).

A =+-5544, B=+-6377, C=+5347; §=-8; h=+1;
D=+-755 BE=—-656; G=+-351, H=+404, K = —-845.

A Az, _ P, 0 -C. S. O-C. Supp. L.

° ° m. s. 8. m. 8. 8. m. s. m.

Baku 79 6 2 0 +1 i329 -1 — — 4-0
Krevan 85 336 215 + 8 4 46 S¢ — — —
Grozny 11-1 348 248 4+ 5 6 0 L — —  (6-0)
sara 11-1 281 i2 48k + 5 5 8 +19 — — 6-4
Sotchi 13-3 329 31 -1 7 28 —_ _— (7-5)
Helwan z. 154 264 i3 41k + 1 1638 + 6 i3 56 PP (e85)
Samarkand 162 59 34 — 6 70 + 9 —_— 10-7
Tchimkent 190 53 e423 — 3 — — — —_ —
Bucharest 21-5 311 i4 54 + 2 i848 + 1 i5 0 pP —
Cernauti N. 235 318 e5 9a — 3 9 23 0 — 14-7
Almata 245 55 529 4+ 7 el0 3 +238 — — 147
Moscow 246 344 i5 23 0 ig41 -1 —_ —_ 10-8
Dehra Dun N. 2449 87 eb5 167 —10 e9 37 -—-10 -_— — e 145
Belgrade 253 307 ib5 30k 0 110 4 +10 —_ — e 14-2
Bombay 25-3 117 e5 31 + 1 i958 + 4 ie 7 PP ‘126
Sverdlovsk 256 14 i5 32 0 9 57 — 2 13 53 L, 17-2
Agra E. 257 94 i5 30a — 3 10 1 0 6 14 PP —
Szeged 26-0 311 i5 39 + 3 e1019 +13 e6 15 PP e130
Kecskemet 266 312 eb5 41 —1 e1022 + 6 e7 6 PPP —
Semipalatinsk 292 42 e6 + 1 — —_ —_ — —
Pulkovo 30-0 341 i6 11 -1 ell 6 — 4 —_ — e 140
Triest 30-1 307 6122 — 1 i11 10 — 2 29 P e 147
Rome 304 299 i615 -1 il1l115 -1 i7 18 gP e 155
Hyderabad E. 305 112 e619 4+ 2 1119 + 1 —_ — 155
Prague 310 315 e6 19 — 2 ell 26 0 — — e 187
Jena 330 315 e 6 41 + 2 — — eT757 PP eld47
Chur 332 308 e63 —1 ell 56 -— 4 — — —
St.uttgart 338 311 e 6 44 -2 el1l2 4 - 6 i7 55 PP —_
Zuric 340 309 i646a — 2 e12 5 — 8 —_— —
Moncalieri 342 304 e5 11 ? i12 19 + 3 —_ — 199
Upsala 343 333 e646 — 4 e12 6 -—11 8 0 PP e187
Copenhagen 344 324 e86 5la 0 12.19 0 —_ —_ —
Kodaikanal E. 344 123 1653k + 2 11220 + 1 —_ — —
Basle 347 309 e8 51 -3 e1219 -5 — _ —_
Hamburg 348 319 i653a — 1 e15 23 SSS —_ — _
Neuchatel 350 308 e65 —1 e1222 -— 6 — —
Calcutta N. 361 95 —_ — 11228 —17 e16 34 SSS e 180
Heligoland 362 320 e713 + 7 el235 -—12 — — o167
De Bilt 372 316 i7 4a —11 e12 58 — 4 — — 18-7
Uccle 374 313 i7 16a 0 i13 4 -1 i843 PP e197

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

o ° m. 8. 8. m. 8 8. m. 8. m.
Clermont-Ferrand 375 304 e716 -1 — —_ 822 PP e25'7
Algiers 37-8 289 e7 20 0 el3 7 — 4 8 32 PP 17-5
Paris 382 309 e730 + 7 e17 10 S8 — — e 247
Colombo E. 384 125 7 26 + 1 1318 — 2 — — —_
Almeria 421 291 756 +1 14 12 - 4 9 23 PP —
Toledo 429 295 e8 1 —1 el426 -1 — —  17-5
Granada 430 291 i8 7a + 4 el1l5 26 +57 10 14 PP 2340
Irkutsk 441 46 e813 41 — — — — —
San Fernando 45-2 290 — — 15 -1 — —  26-7T
Phu-Lien - 52-3 88 e16 39 S (el6 39) -1 — —_ —
Hong Kong 58-0 82 17 54 S (17 54) — 3 — — —
Zi-ka-wei z. 604 69 e10 13 0 —_ — — _—
Manila 67-2 87 e 1l 26 +28 19 53 + 1 — —_
College 82-1 8 e1230 + 6 €22 40 + 2 €23 31 PPS e 50-0
San Juan 1000 299 — — 24 22 [—- 5] e3215 SS e 508
Bozeman 100-1 345 el14 1 +12 €24 16 [—-11] el1l8 0 PP e 410
Tinemaha zZ. 109-8 349 e 29 39 PKKP — — —
Mount Wilson Z. 112-4 348 e19 19 PP — — e 29 36 PKKP e
Pasadena z. 1126 348 e 29 41 PKKP e 66-3
Tucson 112-8 341 e 18 17 [—22] e 25 2 [—21] e 19 16 PP e 45-3
Huancayo 125-2 - 279 e 32 25 — e 565

Additional readings :—

Ksara Pg = +3m 50s.

Helwan PPZ = +4m. 205 eZ = +5m.16s., eL is given as eS

Bucharest PPN = +5m. 12s. ., PPP?N = +5m.15s., iN= +5m 578., PcPN = +8m.43s.,
iSE = +8m.51s., iISSEN = +9m. 18s

Belgrade eNW = +l2m 18s.

Bombay iE = +11m.4s.

Agra SSE = +11m.19s.

Szeged eN = + Tm. 65 ePcP +9m 1s., eSSE = +11m.11s.

Kecskemet eS?Z = +8m.22s.

Triest PP = + 7m. Os PPP +7m.17s., i = +11m. 27s., € = +11m.31s., 88 = +21m.37s.,
SS = +12m.53s., Ji=t14m.958.

Rome e = +9m.22s. and -+ 14m.15s.

Jena e = 4 8m.29s.

Stut iNW = £ 7m.23s., eSE = +12m.9s., eSSN = +13m.43s

Upsala eSE = +12m.10s., iS=+12m. 18s., iSSN = +14m.165., 88 = +14m.41s.2

C&{mnhagen i=+6m.57s.

cutta eN = +11m.37s.

De Bilt iZ = + Tm.15s.

Uccle S8 = +15m.52s.

Algiers e = +9m.10s. and +10m.48s.

Paris e = +21m.11s.

Almeria PPP = +9m.56s.

Granada PeS = 4+13m. 423 SeS = +18m.37s.

College eS = + 22m.458.

San Juan eS = +25m.17s., eSSS = +35m 48s.

Bozeman ePPP — +20m.1s., eS=+2 mBs ePS = +26m.58s., ePPS = +27m.27s.,
ePKKP = +29m.44s., eSS = +32m,0s.

Tucson ePPP = +21m.47s.,, eS = +27m.6s. and +27m.13s aPS +28m.493 ePKKP =
F20m.4s., oPPS — 4 30m.4%., oSS — 1 34m.338.. 6SUS — 4 39m 85,

Long waves were also recorded af Bergen, Cape Town, Kew, Bidston, Jersey, Stony-

urst, Tananarive, Rio de Janeiro, and La Paz.

" Nov. 4d.- Readings also at Oh. (near Porb au Prince), 1h. (near Port au Prince), 2h. (Boze-
man), 3h. (near Port au Prince and La Paz), 5h. (Kodaikanal, Ha.rva.tzi Colombo,
Agra, Bombay, and Ksara), 6h. (Calcutta), 7Th. (Calcutta, Ksara, Kodaikanal,
Bombay, Agra, Colombo, Sverdlovsk, and Baku), 8h. (Mizusawa "and Tucson),
12h. (Helwan, Sverdlovsk, Baku, and Ksara), 14h. (Lick, Fresno, Berkeley nea.r
Branner, Riverside, Mount Wilson, Ti.nema.ha. Bucha.res Pasi
18h. (near Grozn; and Ksara), 1 (Ksara, Pasadena, and Riverside), 21h. (Tuc-
son), 23h. (Mono&lieri Zurich, Ba.sle, Triest, and Tucson).



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

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

1939 452

Nov. 5d. 2h. 2m. 8s. Epicentre 7°-4N. 34°-3W.

A = +-8193, B=—5589, C=+-1280; 6=+1; h=+T7,
D=--564, E=—-826; G=+4-106, H=—-072, K= —-992.

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

B B m. s, 8. m. 8. 8. m. 8. m.
San Juan 32:8 293 e6 25 —12 11 55 + 1 — — e 137
Bermuda 37-7 315 — — e13 7 — 3 — C— 157
San Fernando 38+ 37 e9 35 PPP — — — — 234
ranada 40-7 38 17 54k +10 13 41 —-14 i9 19 PP 20-2
La Paz 410 234 i7 46a (1} 14 5 + 6 9 20 PP 20-9
Almeria 41-2 40 7 35 —13 1357 — 5 9 27 PP —_
Toledo 422 35 e7 56 0 el4 17 0 — — 18-3
Algiers 44-8 44 e8 18 + 1 el452 — 3 el0 3 PP e229
Huancayo 451 245 e8 22 + 2 i15 1 + 2 e10 6 PP i18-3
Rast Machias 47-0 328 e8 35 0 el5 9 —-17 e10 21 PP e189
La Plata 47-6 206 7 58 —41 1534 -1 — — 22-5
Harvard 47-9 323 i8 44 + 2 — — — — —
Fordham 484 321 18 52a + 6 i1554 + 8 — — e?219
Williamstown 49-1 322 i8 52 + 1 — — — - —
Jersey 497 26 —_ — el16 32 428 e 22 22 ? —
Clermont-Ferrand 50-0 33 e8 57 -1 — — — — 23-3
Vermont 50-1 324 — — el1l6 17 + 7 —_ — o216

Columbia 505 309 ell 57 PPP el16 15 — 1 — —

Kew 52-1 26 — — e16 51 +13 — — 1240
Pittsburg Z. 523 317 i9 171 + 2 — — — — —
Neuchatel 529 35 e9 18 - 2 — — —_ —_ —
Stonyhurst 530 23 — — 117 0 +10 — —_— 239
Basle - 535 34 e9 24 0 — — — — —
Rome 537 43 e9 18 — 8 e1658 — 1 ell1 24 PP e208
Uccle 53-8 29 — — 117 4 + 3 — — e239
Zurich 540 35 e9 31 + 3 — — — —_ —
De Bilt 55-0 28 — — ©23 45 SSS — —_— —
Stuttgart 551 34 el10 2 +26 — — — — e 264
Triest 562 9 e9 41 -3 173 + 3 e12 3 PP 27-9
Chicago 582 315 e9 54 — 4 e18 1 + 2 — — e 267
587 34 — — e18 9 + 3 —_ —_ —
Bucharest 63-9 43 e 15 52?2 ? — — — 389
Helwan 652 61 10 42 -3 19 29 + 1 13 7 PP —
Upsala 652 26 — — el1923 - 5 e — e 329
a 69:5 57 ill 10a — 2 e20 32 +12 15 22 PPP —
Tucson 747 301 e 11 44 + 1 e2111 - 8 e14 26 PP €305
755 315 e 11 43 — 5 e2137T +9 e2216 PS e 360
La Jolla 801 302 e12 14 + 1 —_ = — — —
Riverside 80-2 303 i12 14 0 — — — — —
Haiwee 80:6 305 e 12 16 0 — — — — —
Mount Wilson 80-7 303 il2 17 + 1 — — — — —
Pasadena z. 808 303 e12 17 0 —_ —_ — —_ —
Tinemaha 80-8 306 e 12 18 1 — — — — —
Santa Barbara 821 303 e 12 22 - 2 — — — — —
84-5 308 — — e23 16 S¢S e27 41 SS —

Sverdlovsk 865 33 12 50 + 4 23 24 + 2 29 10 SS 34
Colombo E. 1128 79 — — e3522 S8 —_ —_ —

Additional readings :—
Granada PcP = +10m.16s.

La Paz SS = 4-17m.2s.

Almeria e = +13m.2s.

Algiers e = +17m.32s.

Huancayo PPP = 410m.39s.

East Machias ePcP = +10m.18., ePPP = +11m.1s., eS¢S = +17m.55s.
Fordham i = +9m.48s.

Clermont-Ferrand e = + 9m.39s.

Kew iN = +-23m.43s.

Pittsburgh iZ = +9m.22s., eZ = +10m.13s.

Basle e = +15m.2s.

Rome ePP = +10m.15s., e = +12m.32s., iZ = +14m.57s., iSN = +15m.53s.

Continued on next page.
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Triest +10m.30s., +11m.20s., and +11m.52s., ePPP =+ 12m.52s.?, e = +13m.39s.,
+14m.48s. and +19m.19s., SS=+21m.52s.?, e = +25m.10s. and +25m.25s.

Tucson ePPP = +16m.14s., S¢S = +21m.54s.

Bozeman eSS = + 26m.40s.

Long waves were also recorded at Scoresby Sund, Hamburg, Heligoland, Paris, Vladi-
vostok, Irkutsk, and Rio de Janeiro.

‘
Nov. 5d. Readings also at 3h. (Zurich, Neuchatel, and near Basle), 5h. (Almata), Th.
(Ksara), 8h. (Manila and Basle), 16h. (Fresno, Branner, Berkeiey, near Lick, San
Francisco, and Tucson). .

Nov. 6d. Readings at Oh. (near Mizusawa), 1h. (Bagnéres), 4h. (near Tananarive and
Calcutta), 6h. (near La Paz), Th. (near Manila), 8h. (Tucson), 12h. (Mizusawa),
16h. (Tucson and St. Louis), 17h. (La Paz), 18h. (La Paz and Columbia), 20h.
(near Huancayo), 21h. (Tucson, San Juan, La Paz, Mount Wilson, La Jolla, Pasa-
dena, and Riverside), 22h. (La Paz and Huancayo).

Nov. 7d. 3h. 53m. 22s. Epicentre 24°-4N. 120°-7E.

A=—-4655, B=+-7839, C=+-4108; 6=-5; h=+4;
D= +-860, E =+ '511; =—-210, H=+353, K= —-912.

A Az, P. 0 -C. sS. O0-¢C. Supp. L.

° ° m. 8. 8. m. 8. 8. m. 8. m.
Taityu 0-3 180 0 8 -3 013 — 5 —_ —_ —_—
Si.ntis.’ku 05 34 0 14 0 021 — 2 —_ —_— —
Arisan 09 174 023 + 3 03 + 1 — —_ —
Karenko 0-9 117 019 -1 032 — 2 —_ —_ —_—
Giran 1-0 69 0 21 0 034 — 2 — —_ —
Taihoku 1-0 50 019 - 2 03 —1 — —_ —
Hokoto 1.4 230 -0 16 —43 011 -35 — — —
Tainan 1-4 198 0 29 + 2 049 + 3 — — —
Taito 1-7 166 0 33 + 2 05 + 1 — — —
Kosyun 2.4 179 0 41 0 117 + 5 — — —_
Hong Kong 55 251 1 46 P 256 8 — — 3.7
Zi-ka~-wei 6-8 6 el 40 —% 3 8 + ’s i3 43 S i40
Manila 98 177 e 2 28 + 4 4 51 S* —_ _ 6-1
Phu-Lien 135 257 e3 15 0 e610 SS — — 7-1
Osaka 164 48 e4 3 +10 e7 9 +13 e4 23 PPP —
Calcutta N. 297 273 e10 25 S (e10 25) —41 e13 32 SSS 1185
Irkutsk 30-5 340 e 3 387 ? e8 8 — — 12-6
Almata 404 310 e8 34 +353 — — — — —
Colombo E. 428 253 el2 8 ? — — — — —_
Kodaikanal 434 260 e 13 38¢ PcS —_ — —_ — —_
Bombay 447 273 e13 23 PSS el5 2 + 8 e18 30 SS8 —_
Samarkand 473 302 e8 31 — 6 — — — — —
Sverdlovsk 536 324 e924 — 1 — — 28 38?7 Lq 32-8
Moscow 66-4 322 e10 53 0 — — —_— — e 362
College 68-8 27 — — 19 49 -—22 — — —
Ksara 72-8 300 ell 45 +13 e2236 PS el4 49 PP —
Helwan 77T 298 e12 1 + 1 e2156 + 4 —— —

Additional rea

dings :—
Hokasyo P = +53m.578., S = +54m.278s.
Zi-ka-wei iE = +3m.33s. N
Calcutta ePPN = +11m.15s., €SN = +15m.20s., eSSN = +16m.458., eSeSN = +21m.9s.
Moscow e = +7m.48s. and +29m.17s. .
Long waves were also recorded at Frunse, Jersey, Upsala, Kew, Hukuoka, Uccle, De
Bilt, Baku, Prague, Bergen, Stonyhurst, and Bidston.
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Nov. 7d. 15h. 43m. 54s. KEpicentre 18°-0N. 72°-0W.,

Intensity VI-VII at Port au Prince. Observatoire Meteorologique du Seminaire St. Martial,
Port au Prince, Reléve des Macroseismes de 1938-1946.
A = 142941, B=—-9051, C=+4-3071; 6=+1; h=+5;
=—951, E=—-309; G =+-095, H=—-292, K=—-952.

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

o o m, 8. 8. m. 8. 8 m. S, m.
Port au Prince 06 330 1014 — 1 io21 -5 — — —
San Juan 55 84 e126 + 1 234 + 4 — — 137
Balboa Heights 1146 220 e2 6! —44 — — — — el13-1
Fordham 228 357 e5 7 + 2 e912 + 1 — — ell-5
Williamstown 247 359 e520 -— 4 — — — —_— —
Chicago 272 333 e6 9 PP — — — — el6:1
Huancayo 300 186 e6 29 +17 ell 22 +12 — — o146
La Paz z. 345 173 e6 57 + 5 — — — — 21-1
Tucson 377 300 e7 19 0 el249 -21 e829 PP e153
Bozeman 425 319 e817 +18 e1416 — 6 e10 31 PPP e 171
Riverside z. 434 301 e8 5 —1 — — — — —
Mount Wilson z. 440 301 e8 8 — 3 — — i9 56 PcP —
Pasadena z. 441 301 e811 -—1 — — i9 55 P e 291
Tinemaha 447 305 e8 17 + 1 —_ —_ —_ — —_—
Santa Barbara z. 454 301 e8 21 -1 — — —_ — —_

Additional readings :

Huancayo eS = +11m.37s.

Tucson eP = + 8m.20s., ePPP = 4-9m.2s.

Bozeman eP = +8m.29s., eS = +14m.46s. :

Long waves were also recorded at Lincoln, Sitka, and College.

Nov. 7d. Readings also at Oh. (La Paz), 2h. (Ottawa, Manila, and Williamstown), 3h.
(Samarkand), 4h. (Riverside, Tucson, Mount Wilson, and Pasadena), 6h. (near
Branner), 8h. (Honolulu, Riverside, Pasadena, Mount Wilson, and Tucson), 18h.
(La Jolla, Lick, Fresno, Haiwee, Santa Barbara, Tjnemaha, Tucson, Mount Wilson,
Pasadena, and Riverside), 22h. (Frunse, Samarkand, and Almata).

Nov. 8d. 17h. 21m. 10s. Epicentre 36°:2N. 58°-0K. (as on 1938 Dec. 19d.).

A = +-4286, B=+6860, C=+-5880; 0=+4; h=0;
D=+-848, E=—-530; G =+-312, H=+-499, K = —-809.

A Az P. 0-C. 8. O0-cC.. Supp. L.

o o m. s. 8. m. 8. 8. m. s. m.
Baku 76 306 i2 20 P+ 3 40 S* —_ — —
‘Erevan 11-3 295 e 2 48 + 2 e513 S8 — — —
Grozny 118 311 252 —1 e5 6 0 — 111
Frunse 144 57 e3 26 -1 e6 4 — 5 i6 50 SSS (i8-2)
Ksara 18-3 267 i4 18 + 1 i7 57 +18 8 38 SS —
‘Agra E. 192 111 427 -1 8 7 +38 — — —
Sverdlovsk 20-7 5 e440 — 4 8 31 0 10 2 L 12-6
Bombay 21-6 138 i4 57 + 3 i9 +15 i516 PP 12-7
Istanbul 231 290 5 2 — 6 924 48 . 151
Helwan 23-2 261 5 10 + 1 923 + 5 10 20 S8 12-7
Moscow 24-0 332 517 0 937 4+ 5 — — 14-5
Bucharest 25-5 298 e5 34 + 2 10 16 419 e6 31 PP 17-1
Hyderabad E. 260 131 e6 7 +31 10 52 88 — — 145
Belgrade N.W. 296 298 — — 13 31 SSS — — e308
Calcutta N. 296 108 o641 +32 e1113 + 9 e12 6 SS 1166
Pulkovo 296 332 e6 26 +17 ell 35 +31 — — 142
Kodaikanal E. gig %3% el? 521 +%6 18—40 ‘I_ — — —
Prague . e [} —_ — e 18-
Upsala 351 325 — — 13 50% SS el5 50? SSS gls-g
Colombo E. 354 141 — —_ 12 51 417 — —  18-2

Continued on next page. .
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A Az, P. 0-C. S. O-C. Supp. L.

o o m. s 8. m. 8. 8. m. s. m.
Rome 355 293 e8 3 PP 113 32 456 8 45 PPP e 184
Irkutsk 36-2 49 — — e12 50¢ — — 198
Hamburg 37-4 313 — — e12 502 —15 —_ — 198
Toledo 48-1 294 o8 42 — 1 — — — — —
Manila 59-8 94 e 14 39 PP 22 40 S8 —_ — 328
Bozeman 97-9 352 ell 3 ? —_— —_ _— —_ —_

Additional readings :—
Frunse L is given as S.

Bucharest eEN = + Sm. 0s., eR = +9m 18s., iE = +11m.12s., iN = +11m.16s.

Calcutta eN = +14m 3s., eScSN +17m. 85,

Upsala eN = +16m.3s.

Rome e = +10m.11s. and +16m.4s.

Long waves were also recorded at Vladivostok, La Paz, Fordham, Huancayo, Phu-Lien,
Cape Town, Zi-ka-wei, College, and other Europea.n stations.

Nov. 8d. Readings also at 1h. (Tucson, Mount Wilson, Riverside, and Pasadena), 2h.
(Manila.) 3h. (Tucson (2)), 5h. (Tucson, Fordham, and Williamstown), 6h. (near
ttawa.), 10h. (Almata and Frunse), 11h. (near Grozny), 13h. (San Francisco,
Branner, near Lick, Fresno, near Berkeley, and Huancayo), 14h. (La Paz and
College), 16h. (Edinburgh), 17h. (Tucson and near Manil a), 18h. (Bucha.rest) 19h.
(Brisbane, Agra, Adelaide, Sydney, Riverside, Ukiah, Ksa.ra, Colombo, Kodalka.na.l
Tucson, Pa.sadena, Riverside, Mount Wilson, and Hua,noa,yo), 20h. (Sverdlovsk

La Paz, and Baku), 21h. (near Baku and Grozny).

Nov. 9d. 16h. 6m. 24s. Epicentre 12°-5N. 143°-0E.
A=—-7799, B=+-5877, C=+-2151; 6=-10; h=+86;

D=+-602, E=+-799; =—-172, H=+4-129, K= —977.
Tables for depth of focus 0-010 have been used.

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

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

Manila 21-5 278 e4 46 + 4 8 40 +10 — — —
. Koti 22-7 340 4 54 0 939 S8 —_ — —
Osaka 23-1 345 3 57 —61 8 9 -—49 —_ —_ —
Nagoya 23-2 349 5 2 + 3 - — — — —
Tokyo 23-2 353 4 59 0 9 26 426 —_ — —
Sendai 257 357 5 26 + 3 949 + 7 — — -—
Viadivostok 321 345 e6 14 — 6 11118 - 6 —_— —_— 145
Irkutsk 50-4 330 e8 46 — 3 el5 41 *—13 — — ©266
Calcutta N. 528 289 e9 40 +32 116 17 -10 — —_— —
Almata 64-1 313 e 10 31 + 5 —_ —_ -— —_ —_—
Sverdlovsk : 75-5 327 i11 33 - 2 20 59 — 7 —_ —_ 346
Baku 84-3 310 12 26 + 4 22 35 — 3 _— — 41-6
Grozny 86-7 314 e 12 37 + 3 — — — —_ v e—
Moscow 88-3 327 e 12 40 - 2 e2253 [— 6] —_ — 521
Haiwee 899 53 i12 49 0 —_ —_ —_ -— —
Pasadena 90-2 55 112 50k — 1 — — — — —
Pulkovo 90-3 333 ‘e 12 51 0 e2333 - 2 —_ —,e49-1
Riverside 909 55 i12 53k — 1 — — —_ —_ —
La Jolla z. 913 56 112 55 -1 —_ —_ —_— —_— —
Tucson 967 55 e13 21 + 1 —_ — —_— —_— —
Ksara 96-9 306 e 13 16 - 5 e27 14 PPS — 556
La Paz z. 149-6 102 19 39 [+ 6] — —_ f— _—

Additiona:

1 readings :—
Calcutta IN = +17m.19s.
Tucson eP = 4 14m.48.—
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Nov. 9d. Readj.nlgs also-at 1h. (Vladivostok, Morioka, Gihu, Nagano, Sikka, Pasadena,
Haiwee, Irkutsk, Mount Wilson, Santa Barbara, Tinemaha, Riverside, Sverdlovsk
a.nd Tucson), 5h, (La Paz and Huancayo), 9h. (Manila, La Paz, and Sverdlovsk)

(Baku), 11h. (Huancayo and Adelaide), 12h (Mizusawa,, Sverdlovsk, an
Ba.ku), (Sydney, Riverview, Ksara, and Adelaide), 14h. (Hua,ncayo), 17h.
(Moncalie: ri Frunse, Samarkand, and A]ma.ta,), 18h. (Merida, and Tucson), 19h.
(Melbourne), 22h. (near Granada)

Nov. 10d. 16h. 49m. 36s. Epicentre 54°-28. 159°-0E.
= —5485, B =+-2106, C= —-8092; 6=+1; h=-17;
D=+-358, E=+-934; G =+-755, H=—-290, K = —‘588.

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

° o m. s. 8. m. 8. 8. m. 8. m.
Christchurch 139 46 i3 2la 0 eb543 -—14 — — —
Wellington 167 45 (13 53) — 4 i3s3 P — — —
Melbourne 19-0 325 e4 19 -7 e752 — 3 —_ —_ —_
Arapuni 197 43 — —_— e818 + 8 — — —
Riverview 211 343 14 47 -1 i8 44 + 5 —_ —_ —_
Sydney 21-1 343 i4 42 - 6 i842 + 3 — — 10-6
Adelaide 24-0 316 i519 + 2 i9371T + 5 — — i11-6
Brisbane 27-1 349 i5 48 + 2 e1018 - 6 —_ —_ —
Perth 378 289 i5 29 ? i13 24 +13 — — 16-0
Manila 758 322 e 13 38 ? 21 43 +12 - — 306
Colombo E. 892 283 —_ — e23 5 + 7 —_ —_— _
Kodaikanal E. 93-3 283 — — e 24 24% 0 —_ — —_
Calcutta N. 974 298 — — e23 50 [—24] — — —
Huancayo 996 126 — — e24 45 [+20] e 25 39 s 421
Pasadena z. 1130 64 i30 11 PPS — —_ —_— — —
Mount Wilson z. 1132 64 i30 11 PPS — — — — —
Riverside z. 113-3 64 i30 14 PPS — — — — —_
Haiwee z. 114-7 62 130 10 PPS —_ —_ — o —_
Tucson 1155 70 e18 48 [+ 4] e25 40 [+ 6] e21 1 PPP —
Baku 1320 284 e 22 24 P e34 54 PPS e 37 42 ? 546
Ksara 1357 266 €19 30 [+ 7] e25 18 PPP e 37 19 ? 62-4
Sverdlovsk 136-3 308 — — e 40 23 S8 e 45 23 SSS 549
Granada 159-2 221 e?21 3a PKP; e 26 41 [—23] 24 46 PP 82-5
Uccle 164-2 267 — — e4524 S8 — — e 734

Additional

readings :
Melbourne iP = + 4m 29s.
Riverview iEN = +4m.54s.
Adelaide i = +5m.24s., +7m. 2ls., +8m 14s., and +9m.48s.
Brisbane eN = +8m.548., eEN = +11m.30s.
Perth i = +11m.19s. and +12m. 47
Huancayo ePS = +27m.12s., S8 = +32m. 39s., eSSS = +36m.24s.
Tucson eS = +27m. 32s ePPS = +30m. 42s., ¢SS = +34m. 12s., ©SSS = +40m.50s.
Granada SKSP = + 31m.248.
Long t;vaves were also recorded at Bombay, Irkutsk, Bozeman, and other European
stations.

Nov. 10d. 20h. 20m. 48s. Epicentre 9°-4S. 148°-9E.

A = —-8449, B = +-5097, C= —-1623; d=—-1; h=+17;
D=+4-517, BE=+-856; G=+"'139, H=—-084, K = —-987.
A Az, P. 0 -C. S. O-cC. Supp. L.
° ° m. s. 8. m. 8. 8. m. s. m.
Brisbane 184 168 i412 - 6 1748 + 7 i4 42 PP —
Riverview 244 175 i5 24a + .3 i942 + 3 — — e128
Sydney- 24-4 175 — — e940 + 1 — — —
Adelaide 27-1 199 e545 —1 i1021 — 3 i6 26 PP e 14-2
Melbourne 28-5 186 — — 11052 + 6 — — 13-9
Manila 365 310 e7 6 — 3 12 52 + 1 — — 17-2
Perth 38-0 229 947 PPP i1317 + 3 10 32 PP 18-6
Christchurch 398 153 e7 43 4+ 17 1341 -1 — — —
Taito 42-0 321 7 54 0 — — — —. —_
Kagosima 44-4 337 815 +1 — —_ — — —
Continued on next page.
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A Az P. 0-C. s. O-C. Supp. L
° ° m. S. s. m. s 8. m. s. m
Nagoy 45-7 347 8 28 + 4 — — —_ — —
Tokyo Cen Met. Ob. 45-7 350 8 23 -1 1510 + 2 — —_
Hong Kong 46-4 314 8 31 + 1 15 20 + 2 10 20 PP —
Nagano 46-9 349 8 34 0 — — ot —_— —_
Sendai 48-0 352 8 44 + 1 14 43 58 — — —
Phu-Lien 51-2 307 e9 10 + 3 — — —_— —_ —
Vladivostok 54-5 345 €9 30 -2 i1716 + 6 — — 27-2
Calcutta N. 67-3 300 el7 44 ? i20 0 + 6 —_ — —
Colombo E. 70-7 281 11 20 0 20 36 + 2 —_— —_ 36-2
Irkutsk 72-3 333 el1 30 + 1 20 54 + 2 — — ©362
Kodaikanal E. 737 284 ill 38a 0 i2112 + 4 —_ — —_
Bombay 80-1 291 i12 16 + 3 i2216 — 8 el5 1 PP —
Almata 836 316 e 12 30 - 2 — —_ _— —_ —
College 87-5 22 —_ — 2330 -1 —_ — €367
Samarkand 89-8 310 e 11 18 ? —_ — — — —
Sverdlovsk 969 326 13 31 -3 24 9 [— 2] el7 28 PP 41-2
Pasadena 976 56 e 13 38 0 — —_— —_ — e 487
Mount Wilson z. 977 56 e 13 37 -1 —_ —_ —_ —_ —_—
Haiwee z. 980 54 el13 41 + 2 — — —_ — —
Riverside z. 983 56 e13 39 -2 — —_ — — —
Tucson 1036 58 e 14 10 + 6 e24 42 [— 2] €20 0 PPP e 426
Bozeman 1037 45 - — — 24 53 [+ 9] e27 21 PS e476
Ksara 1143 302 e18 31 [—11] e29 23 PS e19 38 PP —
Helwan 1185 299 e20 9 PP  e25 46 [+ 1] e 27 18 SKKS —
Chicago 1209 46 e19 0 [+ 6] e26 6 [+13] e22 30 PPP e 470
Uccle E. 1295 332 — e 38 48 S e44 0 SSS e 662
Rome 1299 318 e 19 12 [ 0] e 27 53 {—26} e21 47 PP e 595
Huancayo 131-2 115 e 22 45 PKS e32 22 P ed5 17 SSS e 501
Toledo 1412 326 e19 34 [+ 1 — — €22 40 PKS —
Granada 142-8 323 i19 34 [— ] 26 15 [—28] 23 22 PKS e 1771
San Juan 1449 71 e19 47 [+ 8] e23 43 PKS e 22 49 PP —
Additional readings

Adelaide e = +7m 22s i=+10m.36s. and +11m.45s. . -

Perth i — +11m.49s. and +12m.42s., S = +14m.57s., PeS = +15m.57s., SS = +16m.50s.,
SSS = +17m.20s., i— +17m.50s.

Bombay eE = 4-26m

Tucson eP = 4 14m. lﬁs eSKS = 4 24m.55s.

Bozeman eSSS = + 6m 34

Ksara PPS = +30m.3

Helwan eE = + 26m.3

Chicago eSKKS = +26m 58s., €SS = +36m.19s., eSSS = +40m.29s.

Uccle e = +47m.30s.

Rome g% ;}619m .548., eSKPZ = +22m.32s., e = +43m.44s., e = +46m.13s. and
+53m.

Huancayo PSPS = 4-39m.57s.

Granada SKSP = +33m 90s., PPS = +35m.12s., SS = +41m.46s., SSS = +47m.36s.

Long waves were also recorded at Kew, Paris, De Bilt, and Fordham.

Nov. 10d. Readings also at 0Oh. (Tucson), 2h. (Samarkand), 3h. (Bozeman, Tucson, Butte,
Lincoln, Berkeley, Mount Wilson, Pagadena, Riverside, Ukiah, and near Mizusawa.),
4]1 (Prague an Sa.ma.rkand), 6’h (Mizusawa), Th. (near And.ijan), 8h. (Grozny,
revan, Sotchi, and Ksara), 9h. (Balboa Heights), 11h. (Granada), 13h. (Monca-
liex'l), 16h. (La ’Paz and La Pla. 2)), 18h. (La Paz (2), La Plata (2), Huancayo,
and near Clermont-Ferrand), 19! (Berkeley, Lick, San Fr&ncisoo, Bozeman,
Ukiah, Tucson, and near Ferndale), 21h. (Sa.ma.rkand)

Nov. 11d. Readings at 4h. (Rome, Zurich, Bucharest. Tnest and Samarkand), 6h. (Tchim-
kent, Frunse, Almata, Sa.ma.rka,nd and La Plata, ta), 7 College, La Paz, Mizusawa,
and Lincoln) 8h. (Bozeman, Clucago, Sverdlovsk, I tsk, Palomar, Riverside,
Mount ilson, Tucson, and Lincoln), 9h. (meoln, Mount Wﬂson, a.nd [‘ucson),
12h. (Ottawa and Mizusa,wa), 15h. (Columbia), 18h. (near Granada (2), Toledo (2),
and Almeria (2)), 19h. (Huancayo, La Paz, and La Plata), 20h. (Pasadena,
La Jolla, Mount Wilson, and Riverside).

Nov. 12d Rea.dings at 1h. (near Mizusawa), 5h. (Mount Wllson, Tucson, Sverdlovsk, and
Baku), Th. (Kodaikanal, Calcutta, Agra, Baku, Grozny, Sverdlovsk Andi]an
ata, Frunse, Pasadena, and Samarkand), 12h. (Samarkand), 18h. (Ta.cuba.ya. R
and Tucson), 22h. (San Juan and Manila).
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Nov. 13d. 7h. 45m. 53s. Epicentre 47°-5N. 122°-4W.

Intensity VI-VII at Centralia, Elma, Olympia, and Velm ; V at Auburn, Kent, and Port
Orchard. Epicentre south-west of Puget Sound. Macroseismic epicentre 47°-0N.
123°-0E. 212,000 square miles affected.

Howard A. Coombs and J. D. Barksdale.
The Olympic eal&hqua,ke of Nov. 13, 1939. Bulletin of the Seismologicél Society of

America, Vol. 32, No. 1, Jan., 1942. Berkeley and Los Angeles, pp. 1-6. Intensity
table, isoseismic chart, two figures, and résumsé in English.

R. Bodle.
United States Earthquakes, 1939, Washington, p. 22, chart p. 64.
A =—-3633, B=—-5725, C=+-7350; 6=-3; h=—4;
D=—--844, E=+-536; =—-394, H=—-621, K= —-678.
A Az P. 0-C. s. oO-C. Supp. L.
o o m, s. 8. m. 8. 8. m. s. m.
Seattle 02 22 10 1la Pg i0 14 Se —_ — —
Victoria 12 326 10 55 +31 i1 10 +29 — — —
Spokane 35 83 10 53 - 4 il41 4+ 1 il 58 S¢ —
Butte 69 98 il150 + 5 i3 33 8S* i2 p* i38
Ferndale 70 190 e2 10 P* e3 33 S+ e215 Py —
Bozeman 81 100 i2 6 + 4 i340 + 7 i2 40 Pg e 42
Ukiah 84 183 el 54 —12 317 —26 — — 41
San Francisco 9-5 180 — — eb5 Tt S; —_ — 81
Berkeley 9-6 180 i2 21 0 ed 14 2 i2 38 Py —_
Branner 101 179 e 2 27 1 ebd 57 S — — —_
Salt Lake City 101 128 i234 + 6 e434 + 9 — —_ 5-2
Santa Clara z. 102 177 e2 24 — 7 i5 0 8* — — —
Fresno N. 109 169 e242 + 2 e4 15 —29 e2 57 PP —
Tinemaha 109 162 e 2 41 + 1 —_— — e2 52 PP -—
Saskatoon 112 60 i251 + 7 i516 S8 —_— — 6-1
Haiwee N. 11-8 163 i254 + 1 — — i3 9 PP —
Sitka 12-4 326 3 0 -1 i530 + 9 i3 13 PP e59
Santa Barbara 132 170 i312 . + 1 —_ — —_— — —_
Mount Wilson 137 164 i3 17a — 1 — — i3 29 PP —
Pasadena 137 165 13 17a — 1 i6 14 +22 i3 28 PP e 69
Riverside 140 162 i3 22a 0 — — i3 30 PP —
Palomar z. 147 163 i330 -1 i6 34 S8 — — —
Denver 148 115 336 + 4 e636 SS i3 39 pP ig80
. La Jolla 151 164 i3 37 + 1 — —_— —
Tucson 176 146 i4 9a + 1 T 7T —-16 i4 39 PPP 87
Lincoln 196 99 i4 32 0 ig12 + 4 i449 PP il10-0
College 22-1 332 458 — 1 e 8 58 0 e5 17 PP e 95
Florissant 24-8 98 e5 25 0 i95 + 9 i5 .39 pP —
St. Louis 250 98 i526 — 1 e9 57 + 8 i542 pP €133
Chicago 252 90 i531 + 2 i954 + 2 11022 S8 il1-0
Chicago (Loyola) 252 90 i527 — 2 e9 42 -—10 i555 PP 1136
Little Rock 25-8 109 e5 37 3 e1l0 16 +14 — — —
Cape Girardeau 26-2 100 i535 — 3 110 21 412 i5 53 pP 140
Toronto 30-4 81 — — el1l113 — 3 — — 16-1
Pittsburgh 311 86 i6 22 0 il1131 + 3 i7 21 PP —
Ottawa 31.9 76 1627 -— 2 ell 43 + 3 —_ — €166
Shawinigan F 334 72 e641 -1 e12 2 -1 — — 171
Columbia 337 97 e7 0 415 e1210 + 2 e7 58 PP el54
Georgetown 337 86 e6 41 — 4 el2 8 0 — — 116-9
Tacubaya 338 137 1i6 41 -5 il1211 + 1 —_ —
Philadelphia 345 84 e8 3 PP — — — — 1152
Williamstown 346 718 16 51 - 2 — — 8 PP il17-8
Fordham 350 81 16 54k — 2 — — i7 58 PP il74
' Harvard 358 78 17 1 -—92 11236 — 5 — 186
‘Weston 360 178 17 3 —2 11247 + 3 i13 11 88 —

.
8
s
i
:
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Az, P. 0 -C. s. 0-C Supp. L.
° ° m. 8. 8. m, 8. 8. m. 8. m.
East Machias 376 173 e815 PP el1316 + 8 e9 0 PPP 173
Honolulu 38-7- 240 e731 + 4 e1336 +11 e849 P e 157
Balboa Heights 528 121 e9 19 0 e1640 — 7 — — —
San Juan 54:0 102 e9 28 0 17 1 — 2 el12 51 PPP e 214
Pulkovo 708 14 1121 + 1 20 36 + 1 _ — —
Uccle 719 33 1126 — 1 20 54 + 6 —_— — e 331
Huancayo 726 131 i11 31 0 e20 40 —16 e14 28 PP e 296
Paris 728 35 e1133 + 1 — —_ —_ — e 381
Irkutsk 729 333 1130 — 3 20 55 — 4 —_ — 381
Jena z. 743 29 e11 39 -— 2 — — —_ —_ —_
Stuttgart 753 31 ell 47k 0 — — — —
Clermont-Ferrand 756 37 i12 49  +61 —_ —_ — — —_
Basle . 75-8 34 e 1l 46 — 4 — — (e 18 11) PPP e 18:2
Moscow 758 3 ell 48 — 2 21 26 — 5 — — —
Sverdlovsk 760 359 i1149 — 2 12130 -— 4 —_ 366
Zurich 763 34 112 1k + 9 —_ — —_ — —_
Chur 77-1 32 ill 57 0 — — — - —
Toledo 772 45 111 57k 0 21 48 + 1 14 28 PP . 331
Granada 79-5 46 i12 11k + 1 122 33 +22 12 27 PP 36-8
Triest 796 30 e12 18a + 8 122 26 +14 12 32 pP e 386
La Paz 80-1 127 i12 11k — 2 i2210 — 8 —_— — e 441
Almeria 804 45 12 17 + 2 22 1 —-20 12 27 PcP —
Rome 824 33 112 25 0 i2251 +10 112 40 PP e37-8
Sotchi 879 13 e12 54 + 1 — — —_ — —
Almata 880 346 e 12 53 0 —_ — —_ — —_
Frunse 88-8 348 e 12 58 0 —_ — — — —_—
Grozny 89-0 9 el257 -1 — — — — —
Tchimkent 900 352 el3 1 — 2 — — — —
92-2 el320 + 7 e2410 — 4 30 25 SS 44-6
Samarkand 92-8 353 e13 16 0 — —_ — — —
Ksara 967 18 11334k + 1 12616 PS 113 50 pP 1466

Additional readings :—

Seattle iP = +58., iS = +17s.

Spokane i = +2m.13s.

Butte i = +2m.23s. and +gn.55s.

Ferndale eE = + 2m.31s., eN = 4 3m.7s.

Bozeman iP = +2m.9s., i = +2m.58s. and +3m.14s., iS = +3m.46s.

Ukiah eP = +2m.7s., S = +3m.22s.

Berkeley iN = +2m.28s.

Branner iE = +2m.39s., iN = +2m.42s.

Salt Lake City eS = +4m.41s.

Denver7 iE26= +3m.528., ISPEN = +4m.12s8., eE = +46m.4s., esSE = +6m.57s., iE =
+ 7m.26s. :

Tucson i = + 5m.48s., iS = +7m.49s.

Lincoln ePPP = +5m.15s., iS = +8m.36s.

Florissant ik = +5m.51s., iE = +10m.15s., iN = +10m.18s., isSK = +-10m.22s.

St. Louis iSPEN = + 5m.568., eN = +6m.58s., isPN = + 10m.24s., iEN = +10m.51s.

Chicago iP = +5m.47s. and +5m.52s., ePcP = +8m.42s.

Cape Girardeau iEN = +6m.6s., iSSE = +11m.2s., iEi = +11m.35s.

Pittsbuirlgh é%? — }6m.558., iPPPZ = +7m.30s., 1Z? = +7m.42s. and +11lm.4s,, iS=
+11m.37s.

Ottawa e = +14m.43s.

Columbia eP = + Tm.45s., ePPP = +8m.41s., €3 = +12m.31s.

Philadelphia ePPP = +8m.12s.

Williamstown i = +9m.24s.

Weston i = +18m.508. and +22m.78.

East Machias eS = +13m.20s.

Honolulu P = + 7m.40s., ePPP = +9m.31s,, iS = +13m.41s.

Huancayo iS = +20m.57s., eSS = +26m.3s.

Jena iZ = +11m.55s.

Stuttgart iPZ = +12m.2s., eNE = +12m.47s.

Clermont-Ferrand e = +13m.25s.

Toledo i = +12m.0s. and +12m.11s,

Granada PP = +15m.34s., SS = +27m.37s.

Triest i=+12m.26s., ePP =+15m.32s., PPP = +417m.0s., 88 =+22m.44s,, PS =
+23m.4s., SS = +27m.51s., SSS = +28m.7s.

Almeria pP = +12m.41s., sP = +12m.54s,, PP = +15m.27s.

Rome isP = +12m.50s., e = +23m.35s.

Baku eSS8 = +35m.18.

Ksara PPS = +26m.54s.

Long waves were also recorded at Vermont, Kodaikanal, Colombo, and Prague,
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Nov. 13d. Readings also at 5h. (Samarkand), 7h. (Vermont), 12h. (near Tananarive), 18h.
(near Basle), 19h. (near Osaka and Stuttgart), 20h. (Stuttgart and Samarkand),
21h. (St. Louis and Florissant), 22h. (near Tananarive).

Nov. 14d. 12h. 37m. 48s. Epicentre 35°:08. 179°-5W. (as on 1938 Oct. 21d.).

A = —-8210, B=--0071,C=~—-5710; d=+413; h=0;
=—009, E=+1-000; G =+-571, H=+005, K= —-821.

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

° ° m. 8. 8. m. 8. 8. 8. m.
Riverview 24-2 266 i5 20 + 1 e940 + 5 —_— — e 126
Sydney 242 266 —_ — e9 52 +17 — — e12-8
Brisbane 246 280 i5 24 + 1 i9 54 +12 i10 30 SS e13-3
Melbourne 286 254 i5 59 — 1 e10 48 0 i6 42 PP 16-6
Adelaide 342 258 e10 22 ? el212 — 4 e1l4 52 SSS —_
Pasadena Z. 896 47 e 12 59 - 2 — — —_ — ©46-2
Mount Wilson z. 897 47 e13 1 0 — — — —_ —_
Riverside Z. 899 47 e13 3 + 1 —_ —_ —_ —_ —_
Tucson 92-9 52 e13 15 -1 — _— —_ —_ —_
Huancayo 945 108 e 13 14 -9 12439 + 5 —_ —_ —
Sitka 990 22 e9 22 ? —_ — —
Ksara 1509 276 e 21 35 ? e3349 PS — — 85-7

Nov. 14d. Read also at Oh. (Samarkand, near Tananarive, Tchimkent, and Andijan),
1h. (near Balboa Heights and La Paz), 2h. (Samarkand, Andijan, Cape Town,
Haiwee, Tinemaha, Palomar, Baku, Ksara, Huancayo, Tucson, Pasadena, River-
side, and Mount Wilson), 3h. (Sverdlovsk), 7h. (Berkeley), 13h. (Kodaikanal), 21h.
(Vladivostok, Balboa Heights, and Sverdlovsk.

Nov. 15d. 2h. 53m. 46s. Epicentre 39°-6N. 75°-2W.
Intensity V in Salam County (New J ergey).
Epicentre 39°39’N. 75°13'W. (13 miles North-east of Salam).
Macroseismic area 6000 square miles. '
R. Bodle.
United States Earthquakes, 1939 ; Washington, 1941, p. 7. Chart p. 62.
A=+-1974, B=—7470, C=+1-6349 ; 8=+17; h=-2;

=—967, E=—-255; G=+°162, H=—-614, K=—-7T73.

A Az P. 0 -C. s. O0-C. Supp. L.

B o m. 8. . 8. m. s. 8. m. s. m.
Philadelphia 0-4 3 i010 — 3 — — — — i0-3
Georgetown 12 244 033 + 9 050 + 9 — —_ —_
Williamstown 35 24 10 56 -1 il 48 S* 154 8¢ —_
Pittsburgh Z. 37 284 — — el148 + 3 i2 0 Sg —
Harvard 39 41 el 4 + 2 el 46 — 4 — —_ —_
‘Weston 41 45 i1 4 -1 il158 + 3 il112 P* —
Ottawa 58 357 i1 45 P* i234 — 4 i2 57 S* —

Additional readings :—
Pittsburgh iZ = +2m.3s., iSZ = +2m.9s.

Harvard eS = +1m.55s.

Williamstown iP = 4+1m.0s. and +1m.3s., iS = +1m.37s. and +1m.44s.
‘Weston iS = +1m.46s., i = +2m.12s.

Ottawa S* = +2m.46s., Sg = +3m.0s.

Nov. 15d. Readings also at 1h. (San Juan), 2h. (Lincoln), 4h, (Huancayo and Tucson), 5h.
(Ksara), 7h. (near Tananarive and near Branner), 9h. (near Andijan and Tchimkent),
10h. (near Basle), 12h. (La Paz), 17h. (Riverview, Brisbane, Melbourne, Riverside,
Adelaide, Sydney, Pasadena, Mount Wilson, Ksara, Tucson, and Huancayo), 18h.
(Baku, Sverdlovsk, and Rome), 19h. (Fordham, near Mizusawa, and La Paz), 21h.
(Huancayo), 22h, (La Plata and near Manila), 23h. (near Triest and near Branner),
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Nov. 16d. Readings at 1h. (Triest and Balboa Heights), 3h. (Tucson), 5h. (Tacubaya), 9h.
(College), 16h. (Tucson), 18h. (near Mizusawa), 21h. (Tucson), 22h. (Haiwee, Pasa-
dena, Riverside, and Tucson).

Nov. 17d. 18h. 39m. 26s. Epicentre 20°-58. 179°-0W.

A=—9373, B=—-0164, O=—3481; 48=-38; h=+45;
D=--017, E=+1-000; G =348, H=+:006, K =—937.

Tables for depth of focus 0-060 have been used.

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

o ° m. 8. 8. m. s s. m. 8. m.

Apia 96 47 12 24a +10 41 +14 — — —_
Tuai 18-6 190 3 49 -1 647 — 9 — —_ —_—
New Plymouth 19-5 195 4 0 + 1 710 — 2 — —_— —_
Welliniton 21-4 193 4 13 - 4 732 -—12 —_— — —_
Christchurch 240 195 —_ — e7 19 . —68 —_ —_ —
Brisbane 26-4 250 e 7 40 ? i858 — 8 —_ —_— _
Riverview 29-6 237 — — e945 -—-11 e12 42 SSS —_
;gdney 29-6 237 — — €940 —16 e12 40 SSS —
elbourne 356 233 16 21 -1 11113 -15 —_ — 144
Manila 68-5 296 i10 22k 1 18 42 — 7 —_ —_ —_
Sendai 69-5 328 10 27 0 — — —_ _ —_—
Nagano 69-8 324 10 27 - 2 — — — — _
Osaka 69-8 321 10 30 + 1 — —_ —_ —_ —_
Mizusawa 70-1 329 (e10 31) + 1 e10 31 P —_ — —_
Miya: 70-5 317 10 34 + 1 — —_ —_ — —
Vladivostok 777 326 i111 0 12028 -— 2 — e —_
Santa Barbara 785 47 i1l 17k -1 — _ —_ —_ —_
Branner 78-6 43 e 11 18 0 — — —_ —_ —_
Sante Clara E. 787 43 ell 11 8 e19 59 —42 —_ —_— —_
La Jolla 79-3 49 i11 21k - 1 — — —_ _ —_
P ena 794 47 111 21k — 2 e2051 + 3 e13 29 DpP —_
Mount Wilson 79-5 47 i11 21k — 2 — — 11327 pP —
Riverside 79-8 47 i11 23k — 2 — — —_ —_ —
Haiwee 806 46 i11 27 - 2 —_ — —_ —_ —_
Tinemaha 809 45 il1 29k -— 2 _ —_ _ —_ —_—
Tucson 836 52 e 11 44k 0 e2115 -—16 13 51 pP —
Butte 89-3 40 e 12 56 +44 e2215 — 9 e1l9 7 8PP —
Bozeman 90-1 41 e 12 —10 e2224 -7 e1l5 56 PP —_
Huancayo 98-2 106 _ — e2232 —-68 e2522 PS —
Tchimkent 119-2 309 19 38 PP —_ . — —_ —_
Sverdlovsk 1235 326 i18 4 [— 6] e24 14 [—18] e19 55 PP 38-6
Baku . 134-1 308 e21 7 PP e2513 [+15] e38 19 SS e 476
Grozny 136-4 313 e21 5 PP —_ —_ —_ —_ —_
Sotchi 1404 316 e21 2 PP — — —_— -_ —_
Copenhagen 143-8 351 i18 42k [— 4] — - - - -
Cernauti 145-8 332 e18 49 [ 0] — — — - —_
Ksara 146-4 301 i18 51 [ 0] — — €21 13 pPKP —_
Jena 148-5 347 i18 50 [— 5] — —_ — - -
Uccle 149-6 358 i18 58k [+ 2] - — — b —
Stuttgart 151-0 350 e 18 5 [— 4] — — e20 2 pPKP —_
Helwan z. 151-1 295 18 55 [— 3] — — e21 21 ? —_
Strasbourg 1514 351 e19 4 [+ 6] —_ —_ —_ —_ —_
Basle 152-5 351 e 18 56 [— 4] — —_ — — —
Zurich 152-5 351 i18 54k [— 6] - _ —_ —_ —_
Chur 152-8 350 e19 5 [+ 4] — —_ — —_— —_—
Triest 152-8 342 e 18 54 [— 7] — — e 20 41 pPKP —_—
Neuchatel N 153-1 352 e 18 57 [— 4] — — - —_ -
Clermont-Ferrand 154-7 357 e 19 58 ? —_ — —_— —_ —_—
Toledo 160-2 11 e19 6 [— 4] — — — -— —

For Notes see next page,
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Notes T0 Nov. 17d. 18h. 39m. 26s

Additional readings
Brisbane iN = +14m 523 a.nd +18m.52s.
Riverview iN = +15m.1
Pasadena eZ = 4 40m. 45s
Mount Wilson eZ = +40m.44s.
Tucson iP = +12m.1s., esP = +414m.50s., epPP +16m.39s., S = +21m.218., eSP =
+22m.21s., esPS = +25m.42s., esSS = +29m.55s., eSSS = + 30m.40s.
Bozeman+ an eP53 +12m.11s. and +1%m. 26s., epPP — +17m. 518., eSS = t28m.7s., eSSS =
m.53s.
Huanca.fo S= +23m 395 .» €pS = +26m.4s., ePS = +26m.19s.
Cernauti e = +1 m.5
Ksara esP. +22m 63 ePP = +22m.36s.
Jena iZ = +18m 548., iN = 4-18m.57s.
Stuttgart iP = +19m.1s., iPZ = + 19m. 48., i = +19m.12s.
Helwan iZ = +19m.2s.
Basle e = +19m.19s.
Zurich i = +20m.4s. and +20m.18s.
Triest e = +19m.208., +19m.29s., and +19m.49s.
Clermont-Ferrand e = +20m.29s.
Toledo i = +19m.53s.
. Long waves were recorded at Tacubaya.

Nov. 17d. 20h. 15m. 4s. Epicentre 47°-3N. 8°-0E.
Intensity V at Aarau, IV in Aargau, IIT at Zurich and Schaffhouse.
Radius of macroseismic area 40km.

E. Wanner.

Jahresbericht des Erdbebendienstes der Schweiz im Jahre, 1939 ; Zurich, 1940 ; p. 2.
Macroseismic Chart.
A =+-6740, B = +-0947, C=+-7326; d=-5; h=—-4;
D=+-139, E=—-990; G=+-725, H=+-102, K = —681.

A Az P. 0 -C S. O0-cC. Supp. L.

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

Basle 04 310 e0 11 - 2 i0 16 — 5 — — —
Zurich 04 80 i0 8 Pg i012 S — — —_
Neuchatel 0-8 247 e 0 18 0 i030 -1 io 21 ? —
Chur 1.1 113 e 0 22 0 e03 — 3 — — —
Ebingen 1.1 36 — — e03 -5 —_ — —
Ravensburg 12 66 —_ — i0 38 -~ 3 — —_
Sttasbourg 1-3 353 — — e0 45 + 1 — —_ —_
uttgart 1-7 29 i0 32 + 1 i0 52 — 2 e 0 46 ? —_
Scoresby Sund 27-3 339 5 53 + 5 —_— —_— — —_— —
Huancayo 94-3 257 e18 0 PP —_ — _— —_— —_—

Long waves were also recorded at Baku and Sverdlovsk.

Nov. 17d. Read also at 1lh. (Columbia), 4h. (Clermont-Ferrand), 5h. (Pasadena and

Mount Wilson), 7h. (Chur), 9h. (La Jolla, Haiwee, Mizusawa, Riverview, Manila,
. Brisbane, Pa.sadena, Mount Wilson, Sverdlovsk, Baku, Tucson, Tinemaha, Santa

Barbara, and Riverside), 13h. (Zurich), 14h. (Monca.lieri), 16h. (Tacubaya), 17h.
(Tucson), 19h. (Santa a.ra. Butte, Bozeman, Florissant, Ukiah, Tucson, Seattle,
near Fordham (2), Berkeley, Salt TLake City, St. Louis, Chlca.go, Lincoln Harvard,
Haiwee, Riverside, Santa arbara, Tinemaha, Mount Wﬂson, and Pasa.ciena), 20h.,
(near Andijan), 21h. (near Hamr&
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Nov. 18d. Oh. 13m. 32s.
A=--9627, B=+

D=+087, E=+996;

‘0842, C=

468

Epicentre 15°-08. 175°-0E. (approximate).

—+2572; 8=+43; h=+86;

G =+-256, H=—-022, K=—-966.

A - Az, P. 0-C. S 0—-C. Supp. L,
- o ° m. s. 8. m. 8 8. m. 8. m.
Apia 129 86 e2 59 -8 —_ —_— e3 33 PPP e55
Brisbane E. 239 236 14 58 —18 i9g 16 -—14 —_ —_ —_
‘Wel n 26-2 181 5 51a +13 1018 + 9 —_ — —
Christchurch 285 184 e558a — 1 e10 47 + 1 _ —_ —_
Riverview 286 225 e9 2 ? e 10 28 —20 — — e137
Melbourne 350 224 e4 50 ? i12 7 -21 e 8 38 PPP _
Manila 610 297 e 10 18 0 18 57 +22 —_ —_ —
Pasadena 80-1 52 el12 14 +1 —_ —_ —_ — e 369
Mount Wilson 2z 80-2 52 112 15 + 1 —_ — — —_— —_
Riverside z. 807 52 e12 18 + 2 —_ —_ —_ —_ —
Haiwee 811 50 e12 21 + 3 — — — R
Tinemaha 81-3 49 112 23 + 3 — — —_ — —
Tucson 850 56 e12 36 — 2 e23 0[—1] el8 0 P e37-1
Huancayo 1054 106 —_ — e2648 PS 33 32 PSPS e 487
Sverdlovsk 115-7 326 —_ — i2849 PS _ — 445
Baku 126-2 310 — — 3737 S8 —_ — o665
Ksara 138-6 304 e 22 30 P _ —_ —_ —_ —
Helwan z. 1435 300 e19 28 [— 8] —_ —_— —_ —
Additional readings

Tucson eP = +13m 245 N
eSSS = +33m.19s.
Baku e = +40m.49s. and -+47m.38s.

Helwan eZ = +20m.36s.

Long waves were also recorded at Arapuni and Salt Lake City.

Nov. 18d. 1h. 32m. 43s. Epicentre 51°-4N. 157°-7E.

A =-—-5796, B=+-2377, C=+'7795;
D=+-379, E=+-925;

8=+86;

h=—8;
G=—-121, H=+-296, K= —626.

ePPP = +18m.118., ePS = +23m.41s., ePPS = +24m.32s.,

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

Mizusawa 16-9 230 4 0 +1 54 —13 —_ —_— —_—
Vladivostok 193 254 e4 26 -3 i8 22 Ss —_— - 10-6
Osaka 231 232 5 9 + 1 8 69 -—17 — — —_
College 306 42 e632 414 ell119 —1 e7 47 PP —
Zi-ka-wel z. 334 247 16 41k - 1 115 - 4 ig 11 PP 19-0
Sitka 381 54 e723 + 1 11324 + 8 9 9 PP 16-3
Hong Kong 44-4 246 8 12 - 2 14 38 -—11 17 26 S8 —
Honolulu 457 113 e 8 35 +11 e1459 — 9 e10 23 PP e 204
Manila 471 232 i8 34a -1 15 - 4 —_ —_ 22-8
Phu-Lien N. 499 252 e8 57 0 —_ —_ — —_ —
Sverdlovsk 525 317 19 15 — 2 e1630 -—-13 ell 17 PP 25-3
Almata 527 295 e9 19 + 1 _— —_— —_ —_ —_—
Frunse 543 296 e9 42 +12 e16 38 -—29 —_ —_ 27-8
Ukiah 544 69 —_ — el710 + 1 —_ — ©226
Berkeley 558 70 _— — e17 28 0 el750 PS e 260
Butte 559 56 e9 44 + 2 el7 29 0 e9 57 pP —-—
Santa Clara 563 .70 e9 36 -9 i1726 - 8 —_— — e24'5

dijan 569 995 9 49 0 — — el15 8 % 28-3
Bozeman 569 56 956 + 7 11748 + 6 e1217 PP e 237
Tchimkent 575 299 e9 53 0 —_— — — — —
Scoresby Sund 58-4 —_ — e1812 +10 e18 54 PPS e 250
Tinem: 587 68 110 2a 0 — —_ — —
Haiwee 595 68 110 7 0 | — _— _ — —
Santa Barbara 596 71 110 8 0 ' — —_ — —
Salt Lake City 598 6l el0 8 —1 11822 + 2 el1219 PP e246

Continued on pext page,
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A Az P. 0-C. S. O0-C. Supp. L.
o ° m. 8. 8. m, 8. 8. m. s. .
Calcutta 59-9 269 — — 11818 =3 — —
Pasadena 60-7 70 i10 15a 0 i1831 —1 e3931 PP’ e256
Mount Wilson 60-8 70 110 152 — 1 — — e39 18 PP —
0VO 61-3 333 10 21 + 1 19 0 PS — — 32-8
Rivergide 61-3 70 i10 18a — 2 —_ —_ _— — —_—
La Jolla 622 71 110 26 0 — — — —_— —
Moscow 62:3 327 e 10 31 +5 e1915 PS —_ — €353
E. 63-0 280 il0 27 -4 — — — — —
Tucson 664 67 110 52a — 1 e19 50 + 7 11 7 gP e 278
Lincoln 677 51 ell 3 + 2 e19 55 — 3 e 27 52 SS —
Grozny 688 313 e11 10 + 2 e21 4 453 — — 41-8
Baku 69-1 309 11 11 +1 e20 17 + 2 115 57 PPP 35-3
Copenhagen 695 340 11 13 4+ 2 2019 -1 25 17 S 33-3
Sotchi 71-2 317 e 11 27 + 4 — _— —_ — —
Erevan 718 312 e11 29 + 3 — — —_ — 45-3
Hamburg 72:0 341 e 11 28 0 — —_ — — e 343
Bombay 72-3 278 i1l 26 -3 12050 — 2 il14 3 PP 39-9
Florissant 72-3 49 i1l 28 -1 e2049 -3 1ill 42 pP 34-1
. Louis 72-5 49 e 11 28 -2 e2053 -1 — — 322
Ottawa 731 36 i1132 — 2 (20 172) —44 — —_ 20-3
Toronto 73-2 39 —_ — e20 17 -—45 _ — 36-3
Jena 741 338 e1l 17 —-23 — — e14 17 PP e 383
]ﬁ-ague 74-2 337 — — e2635 S8 — — e 366
De Bilt 74-3 343 - e?2l 40 +25 —_ —_ 26-3
Uccle 757 343 e 1l 45 — 4 e21 27T — 3 e2629 SS e34-3
Bucharest 75-8 327 13 17? ? e — —_ — 42-3
Kew 75:8 346 — — e?21 47 +16 —_ — e373
Kodaikanal E. 760 269 ill 50a — 1 — —_— —_ — _
Williamstown 76-3 36 i1l 52 0 — — — — —
East Machias 76-6 31 e 12 38 +44 e21 37 — 3 el1557T PP e334
Stuttgart 76-6 339 e 1l 54 0 — — —_ — e 453
Colombo E. 771 265 11 51 — 6 21 36 -—-10 —_ —_ 36-1
Strasbourg Z. 77-1 340 e 1l 58 + 1 — — —_ — —
Belgrade 773 330 ell 56k — 2 e21 40 — 8 _ — e481
Istanbul 77-6 323 eb5 40 ? — — _— — e 461
Fordham 77-7 37 i1l 59 -1 12213 +21 —_ — e 381
Paris 779 344 i12 22 + 1 e2215 +21 —_ — e 383
Zurich 781 340 e 12 2a 0 —_ —_ —_ — —_
Basle 78-2 340 e12 1 -2, — — — — —
Chur 78-4 339 e12 4 0 — - — — —
Triest 784 335 €12 3a — 1 21 57 — 3 14 53 PP e 36-2

Neuchatel 788 340 e12 6 0 — —_ —
Columbia 806 46 12 17 + 1 e2217 -— 6 —_— — e344
Clermont-Ferrand 80-8 342 113 18 +61 — —_ —_ —_— —
Ksara 81-0 314 i12 18a 0 e2234 + 7 e1l526 PP 46-3
Rome 82-3 335 112 25 0 22 58 +18 il1l5 41 PP 41-8
Riverview N. 851 185 — — €22 57 [— 4] — — €399
Helwan 86-4 315 il12 45k 0 23 27 + 6 16 8 PP —_
Toledo 87-7 346 i12 51 -1 e2413 PS — — —_
Bermuda 88-6 34 —_ — e2341 -1 _ —_ —_
Melbourne 896 190 17 17 PP 12346 — 5 — —_ —
Granada 90-3 346 e 12 57 -7 12518 ©PS — —_ 46-7
San Fernando 91-4 347 — — 023 45 [+ 4] —_ _— 50-3
Wellington 93-5 167 —_ — 123 39 [—14] —_ —_ —_
Christchurch 94:9 169 e13 30a + 5 e23 50 [—11] 25 38 PS8 —_—
San Juan 1006 41 e19 7 PP e2523 — 2 e32 4 88 e525
Huancayo 1220 66 e 20 37 PP €30 20 S e 20 59 pPP —
La Paz z, 1297 64 119 12 [+ 1] — —_ 21 28 PP 66-8

Adaditional readings

Mizusawa SN = + 6m.58s.

Zi-ka-wei iZ = +6m.57s. and +15m.41s.

Sitka PcP = +9m.31s., sS = +13m.38s.

Honolulu eP¢P = +9m.46s., iS = +15m.108., eSSS = 4 19m.40s.
Sverdlovsk j = +9m.358., e = +20m.17s.

Continued op next page,
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Ukiah esS = +18m.9s.

Berkeley eZ = +18m.39s., eN = +23m.42s.

Bozeman ePPP = +13m.40s., eSS = +21m.45s. .

Scoresby Sund e§ = +18m.23s.

Salt Lake City ePeP = +11m.78., eScS = +19m.558., eSS = +22m.38s.

Tucson ePP = +13m.21s., eSS = 4 24m.9s., eSSS = +27m.29s.

Lincoln eP = +12m.58.

Copenhagen +21m.108.

Baku e = +14m.2s., iPS = +21m.6s., SS = +25m.47s.

Bombay eE = +14m.7s., iEN = 127m.28s. and +21m.49s., eN = +26m.44s.

Florissant eEN = +21m.11s., isSK = +21m.13s. .

Jena eE = +13m.17s.

Uccle eN = +17m.48s.

East 2lgachias54 ePPP = +1Tm.27s., ePS=+23m.10s,, eSS= +27m.158., eSSS=
+29m.54s. .

Stntt%art eEN = +12m.25s.

Strasbourg eEN = +12m.2s.

Belgrade eZ = +12m.21s.

e = +33m.38s,
riest e = +12m.41s., +15m.46s., and +16m.9s., PPP = +16m.51s., ePS = +22m.43s.,

© = +23m.31s., SS = +26m.49s., SSS = +29m.46s.

Columbia eSKS = +22m.39s.

Ksara i = +12m.38s.

Rome PS = +23m.58s., S? = +34m.57s.

Helwan iZ = +13m.9s., SKSN = +23m.5s., eE = +24m.35s.

Wellington i = + 24m.20s. .

San Juan epS = +25m.51s., €SSS = +37Tm.28s.

Huancayo eSS = +36m.47s.

Long waves were also_recorded at Heligoland, Cernauti, Stonyhurst, Harvard, Cape
Town, Bergen, and Upsala.

Nov. 18d. Readings also at Oh. (Andijan), 1h. (Andijan and Tchimkent) 2h. (near
Fordham and Harvard), 3h. (near Apia and near ‘Andijan), 7h. (Pasadena, Mount
Wilson, Riverside, Tinemaha, Andijan, Tucson, Huancayo, Frunse, La Paz, and
Tchimkent), 8h. (f'Ksam), 12h. (Brisbane, Wellington, Christchurch, Ksara, River-
view, Haiwee, Sverdlovsk, Arapuni, Vliadivostok, Tucson, Tinemaha, Riverside,
Mount Wilson, and P: ena), 13h. (La Paz and Baku), 14h. éAgm, Bombay,
Colombo, and Kodaikanal), 15h. 'élgsara), 20h. (Huancayo), 21h. (Stuttgart), 23h.
(Tchimkent, Frunse, and near Andijan 2))..

Nov. 19d. Readings at 2h. (Stuttgart), 3h. (Tucson), 4h. (Ksara), 5h. %ﬁ" Bombay, and

Andijan), 6h. (Rome, Calcutta, Kodaikanal, Sverdlovsk, and ), 8h. (Manila),
10h. (La Paz), 15h. (Bozeman), 17h. (Frunse, Bozeman, and near Andijan (2) ),
19h. (Baku, Sverdlovsk, Tucson, Mount Wilson, Pasadena, Irkutsk, and Riverside),
23h. (near Zurich and Sion).

Nov. 20d. 6h. Undetermined shock.

Calcutta eN =20m.35s., iN =25m.12s.

Colombo eP?E =21m.28., LE =25m.218.
Kodaikanal eE =22m.0s.

Phu-Lien e =22m.28s. and 25m.568.

Bomba]% T —23m.298., iEN =23m.54s. and 27m.20s., eEN =31m.29s.
Agra eK =23m.458., SKE =28m.19s.

Hg:ﬁaKong P? =25m.10s., S =28m.58.

M PE =28m.57s., SE =31m.0s.

Sverdlovsk iP =27m.58s., eS =35m.37s., L =44-0m,
Zi-ka-wei eZ =32m.47s.

Baku e =35m.08., L =44 -4m.,

Irkutsk e =37m.0s., L =45-0m,

Nov. 20d. R also at 1h. (Tucson), 2h. (Andijan and Samarkand), 3h. (Tchimkent),
6h. (near usawa, Frunse (2), Agra, Tchimkent (2), Andijan (2), an Sa.ma.rkan(i
(%2 , 7h. (near Triest), 8h. &Sa.mm’kand), 11h. (Jena (5)), 13h. (Riverview), 14h.
ount Wilson, Tucson, and Pasadena), 18h. (Balboa Heights, Riverside, Pasa-
ena, and Mount Wilson), 22h, (near Erevan (2)), 23h. (near Belgrade).
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Nov. 21d. 8h. 48m. 523. Epicentre 39°-7N. 39°-TE.
Much damage in the district of Karakulak, Hinziri, Agam-Cagam, Karadivan, Hinis,
Miski-Karadogan, Mirzaoglu, Tabu, Hacibekta.s Otlukbeli Ergemen Koyleri (loca.lities

in the area of erca.n) Damage in'the districts of Baskdy ’and Mans.
Epicentre 39°-9N. 40°-1E. (Strasbourg).
Prof. Wilhelm Salomon-Calvi.

Untersuchungen ‘ uber Erdbeben in der Turkei, Das Beber von Tercan-Erzincan vom 21
§I 1939, * Meteae ** Serie B, Abhandlungen No. 5, Ankara, 1940, p. 92 (résumé in
erman.

Turkiyedeki Zelzere Muteallik Etudler, Mader tektik ve arama enstitusir, Series B, No. 5
p. 5-21, Ankara, 1940, .

Les tremblements de terre d’Erzincan du 21 Novembre et du 27 Decembre, 1939.

Revue pour I’Etude des Calamites, Tome 3, Nos. 10-11, 178-180, Geneva, May-Dec., 1940,

A =+45936, B=+-4928, C= +-6362; 6=—4; =—2;
D=+639, E=—-769; G=+-490, H=+-406, K= —-772.

A Az, P, 0-C 8, o0-cC Supp. L.

o o m 8. 8 m. 8. 8. m. s, m.
Erevan 37 80 18 P+ il41 - 4 — — —
Grozny 58 49 13 + 6 1240 + 2 el 41 P* —_
ars 66 209 1148k + 7 3 3 +5 214 P —
Baku 79 81 i2 4 + 5 i337 + 7 — — —
Istanbul 82 282 2 5 + 2 332 -6 2 46 P —_—
Bucharest 1141 299 e25 +'7 e5 8 88 — — 6-0
Helwan 120 218 258 + 3 i5 47 888 316 PPP e173
Cernauti N. 131 315 e3 1 -9 521 -—17 i3 23 PP 9-1
Belgrade 15:1 296 e3 37k + 1 i632 + 7 i3 48 PP 8-3
Szeged E. 157 301 i348 + 4 o7 S8 i4 9 PPP ell-l
COW 161 356 e342 ~— 7 6 40 — — 94
Kecskemet z. 16-2 303 e3 29 —-21 i619 —-32 e42 PPP e113
t 19-9 297 4 36k 0 821 + 6 456 PP ell-1

e 20-6 310 442 -1 e8 40 +11 e10-1
Rome 20-7 285 i4 46k + 2 i8 41 +10 i5 6 PP i91
Pulkovo 2019 348 1443 -3 i825 -10 e 10-5
Samarkan: 210 81 448 + 1 — — —
Sverdlovsk 2149 31 i453 -— 4 i849 -5 10 50 Lq 14-9
226 309 i5 2 —1 e9 8 4+ 1 — — ell-l
Tchimkent 22-7 73 4359 -5 914 + 5 —_ - —
gtl;mtr 330 304 9813 41 932 + 9 1538 PP o194
u . e e + P .
e 23-7 300 e5 13a 1 €930 + 3 - P el2d
Copenhagen 241 322 1518 0 1940 + 6 — — —
Moncalieri 241 295 e4 41 —37 954 S8 — — e14:3
Basle 244 300 e518 -~ 3 e941 + 2 —_ _— —
Strasbourg 2444 303 e524 + 3 e951 +12 —_ —_— 15-1
Hamburg 24:5 315 15 23a + 1 e9 44 4 4 — — e 14'5
Upsala 245 333 1520 — 2 e934 — 6 i616 PP e139
Neuchatel 248 299 e523 — 2 e948 + 2 — _— —
Hollgolana 858 sl7 €534 0 o011 +3 o103 S5 o156

€] . e e + 10 31 8

263 71 544 +5 1024 113 © — S el156

De Bﬂt 26-8 311 5 44 0 10 20 + 1 —_ _— 131
Uccle 270 307 5 45 0 11026 + 4 - — el21
Clermont-Ferrand 274 296 e8 49 PP —_ — —_ _— —
Paris 279 302 e711 PPP ell 0 SS — — el31
Almata 280 69 e5 57 + 2 — — —_ _ —
Bergen 297 321 — — 10 8% —58 — — —
Kew 300 307 1616 + 4 111 10 0 117 0 S8 e186

Continued on next page,
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Az, P. O0-C. 8. O-C. Supp. L.
° ° m. 8. 8. m. 8. 8. m. 8. m.
Semipalatinsk 30-2 5 e617 + 3 _— —_ bl — —
Jersey 31-0 303 — — e1113 -13 —_ — 14-1
Stonyhurst 316 312 — — 112 10 S] —_ — 18-9
Dehra Dun N. 326 94 e7 14? PP e12 46 SS — — o197
Almeria 330 279 1638 — 1 11 59 2 7 38 PP —_
Toledo 334 285 1639 — 3 el12 6 + 3 — —_ —
Granada 338 281 e6 52k + 6 i12 14 + 4 —_ —_— 16-0
Agra E. 341 99 e645 — 3 1212 — 2 14 0 88 169
Bombay 352 116 e657 — 1 i1235 + 4 e829 PP 180
Calcutta N. 445 97 e8 41 +26 il1l511 +20 e10 17 PP e 217
Kodaikanal E. 446 120 — — eld4 50 — 2 —_— — —
Irkutsk 452 51 e8 7 —13 14 59 — 2 18 14 SS 203
Colombo E. 486 121 846 —1 15 46 — 3 — — 245
Phu-Lien 595 87 — — 1813 — 3 — — —_
Hong Kong 644 81 1919 R) (19 19) + 1 20 37, ? —_
Zi-ka-wei Z. 650 69 el5 58 ? — — — — 395
Vermont 76-T 317 — — €22 33 PPS — — e 424
Bozeman 9140 340 e13 4 — 3 2340 [+ 1] el7 21 PP e 386
Perth 100-3 123 — — 124 41 [+13] 2553 PS8 34-3
Tucson 1034 335 el4 3 — 1 2554 + 5 e18 18 PP e 41-8
Mount Wilson 1036 341 e 18 17 PP — — _— —_— —
Pasadena Z. 103-7 341 e 18 18 PP — —_ — C— e543
Huancayo 116-8 277 — — e27 53 {+61} 29 16 PS e49+4

Additional readi

Erevan Pg= + m??s i=+41m.29s., 8¢ = +2m.1
Grozny e — T mdoe. 1= +imoaec Stm. 95., e 2m.508., Sg = +3m.3s.
Ksara i = +3m.44s.

\548.
Bucharest eE = +3m.44s., SE = -+5m.11s.
Helwan iZ = +4m.138., S = +6m, 20s., PoPE = +7m 41s.
Cernauti iN = + 3m.1%s. ., +3m.27s., and +4m.6s., SSN +5m.29s.
Szeged ©E = -+ 5m.33s., eSSE = + 7mn.23s., ePcPE = +8m.31s.
Kecskemet eZ = +3m.58s. and +10m.42s.
Triest i = +4m.49s., PPP = +5m.2%., i — - 8m. 59s., i8S = +9m.5
Rome iEN = +4m. 525., iPPNZ = +5m 18s., iN = +5m.44s. a,nd +8m.47s.,, ISEZ =
+8m.548., iEZ = +13m.48s.
Jena eN = -+ 6m.59s., eSE = +9m.14s.
Stuttgart i = +5m. 165 6EN = +11m.24s.
Strasbourg e = + 5m.30s.
‘Upsala iSN = +9m. 44s SSSN = +11m.8s.?
Uccle iSE = +10m
Kew eN = + 14m. 3
Almeria i = +7m.5s., PcS +13m.1s.
Agra eN = +12m. 78,
Bombay iEN = +12m.40s., eE +14m.53s.
Calcutta iScSN = +18m.43s
Hong Kong 8% = +26m.18s.
Bozeman eS = + 24m.25s., eSS +30m.1s., ePSPS = +30m.57s.
Perth S = +25m.365 i=4 27m.458., 88 = +29m.2
l'oucson - ePPP = 20m.315 .5 ©eS= + 26m.13s., ePS +27m.218., eSS = +32m.45s.,
eSSS = +37m 11s,
Long waves were also recorded at Cape Town, La Paz, Kobe, Koti, Fordham, and
Edinburgh,
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Nov. 21d. 11h. 1m. 44s. Epicentre 36°-3N. 71°-0K. (as on 1939 Feb. 6d.).

Intensity IX at Srinagar, Drosh, and Gilgit ; VIII at Ravalpindi; VII at Jammu and
Skardu; VI at Sommalf, Peshawar, and Kabul; V at Dera, Ismail Khan, and Dal-
housie ; IV at Cherat; III at Sialkot and Kargil.

Epicentre 36°-5N. 70°-5E.; depth =200kms. (Bombay).

C. W. B. Normand.

Seismological Bulletin of the Meteorological Department of the Government of India,
October-December, 1939, p. 92.

S. M. Mukherjee and A. R. Pillai.

The Hindu Kush Earthquake of Nov. 21, 1939. Science Notes, Meteorological Depart-
ment, India, Vol. 8, No. 91, 85-90, Bombay, 1941.

A =+-2630, B=+-7638, C=+1-5894; 6=-5; h=0;
D =+4-946, E = —-326; G =+-192, H=+-557, K= —-808.

Tables for depth of focus 0-025 have been used.

.

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

o ° m. 8. 8. m. 8 8. m. 8. m.

dijan 46 14 1110 0 — — — — —_
Tchimkent 61 351 i1l 28 -1 — —_ — — —
Frunse 71 22 il 43 +1 — — — — —
Almata 83 32 il 59 + 1 — — — — —_
Dehra Dun N. 84 133 i211 +12 i33 4+ 2 — — —
109 145 i2 31k — 1 421 -10 i2 38 pP —

Semipalatinsk 156 22 i3 29 - 2 i6 22 + 4 i3 37 pP —
Bombay 17-4 174 i3 55a + 3 i7 4 +6 €420 DpP —
Calcutta 20-4 127 e4 28k + 5 i8 5 + 9 i5 30 pP —
Grozny 206 299 i4 30 + 5 8 56 S8 5 9 pP —_
Erevan 21-1 288 4 36 + 6 i8 26 +17 5 32 pP —
Sverdlovsk 21-7 345 14 37 + 1 ig 15 — 4 i513 pP 11-5
Kodaikanal E. 266 166 i5 23 + 1 i940 — 1 ié6 2 DP —
Irkutsk 284 44 i5 37 - 2 10 2 — 8 — — 11-7
288 275 i5 44a + 2 11025 + 9 i6 29 PP —

‘Moscow 29-8 321 i5 52 + 1 10 32 1] i6 35 DpP 13-8
Colombo E. 304 163 5 55 -1 10 46 + 4 i6 4 pP —
Helwan 337 270 i6 25k 0 i1129 -— 4 7 9 pP —
Phu-Lien 347 106 16 32 — 1 11143 -5 7 39 PPP —
Bucharest 348 297 e6 36 + 2 11 44 - 6 i7 24 DP —
Cernauti N. 349 305 e6 3la — 4 — i7 44 PP 13-8
Pulkovo 351 325 i6 37 0 i1l 53 i723 pP e153
Belgrade 388 298 i7 8k 0 i13 46 +55 i7 56 P —
Szeged . 389 301 i710 + 2. 114 23 e9 14 P o178
Kecskemet 392 302 e6 46 —25 — e7 44 pP —
Budapest 396 303 73 —11 — — 8 5 pP —
airen 398 71 717 + 1 12 58 — 17 — — —
Hong Kong 39-8 98 717k + 1 13 4 -1 8 25 PP —
Zf 41-2 322 i7 25 -2 {1322 - 4 i8 14 P —
-ka-wei z. 419 81 i7 33k 0 13 25 -—11 8 37 P 20-3
425 308 i7 38 0 — — e843 PP —

Triest 43-3 301 i7 44a 0 i1355 — 2 8 31 pP 19-8
Copenhagen 436 315 17 47 0 il4 0 -1 i8 34 pP —_
n 440 71 7 48 - 2 14 2 -5 — — —
Jena 442 308 i7 50 2 e13 51 -—-19 i8 38 pP 17-3
Taihoku 444 90 7 57 + 4 — — — — —
Hamburg 45-0 313 17 58a 0 i15 47 88 —_ —_ _
Rome 450 296 17 57a — 1 il1541 88 i8 58 P —_
Gottingen 45-2 310 17 59a 0 el5 47 sS i8 46 P —_
Stuttgart 46-0 306 e8 4 — 2 e143 + 1 i8 52 pP —
ur 46-1 304 i8 5 - 2 — — — — —
Heligoland 46-2 314 i8 7 0 i16 1 PS e9 16 PP —
urich 466 304 i8 8a — 2 —_ — e911 pP e18+4
Strasbourg 470 306 i8 14a 0 eld 49 0 e8 59 DpP —_
Basle 473 304 e8 15 -1 — —_ i9 3 pP —_

Continued on next page.
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A Az, P. 0-C. s. O-C. Supp. L.

o o m. s. 8. m. 8. 8. m. S. m.
Bergen 47-4 323 i8 15 — 2. 116 24 SS i1l 12 PPP —
Moncalieri 477 301 8 12 -7 e13 26 ? — — 18-7
Neuchatel 478 304 e8 19 -1 — — —_ —_ —_
Nagasaki 48-0 76 8 16 — 5 14 58 — 5 — —_
De Bilt 481 312 i8 22a 0 i15 7 + 2 i9 9 pP —_
Hukuoka 481 15 8 29 + 7 1511 + 6 — —_
Besancon 484 304 e8 25 1 i16 31 &S i9 56 =8P —_
Uccle 48-8 310 i8 27a 0 i1515 0 i9 16 pP —_
Hamada 489 73 8 26 - 2 1510 — 6 — —_ —_
Manila 494 103 i8 32a 0 15 26 3 — 224
Miyazaki 49-5 17 8 31 - 2 15 24 0 — — —
Paris 504 307 i838a — 2 11540 + 3 i9 26 pP e223
Koti 50-5 14 8 40 0 1537 — 1 — — —
Clermont-Ferrand 50-7 303 (18 40) — 2 (i17 14) sS i9 28 pP —_—
Kew 516 312 i8 46a — 3 118 46 SS i9 28 pP —
Osaka 516 71 i8 47a — 2 13 43 ? 9 36 DP —
Oxford 52:1 312 i8 52a 0 il558 — 2 i9 42 pP —
Edinburgh 52-3 317 8 37 —17 15 33 —30 9 26 DP —
Stonyhurst 523 315 i8 58 + 4 117 15 sS i9 28 DpP —
Nagoya 526 70 8 56 0 —_ _— —_ _ —_
Bidston 528 315 i8 54 — 4 118 50 S8 i9g 21 pP —
Nagano 53-0 68 8 58 -1 16 10 — 2 — — —_
Jersey 53-2 310 i8 57 — 3 el7 36 sS e9 46 DP _—
AKkita 53-3 64 9 2 + 1 16 49 +33 — — —_—
Algiers 535 292 e9 2 -1 e1519 —60 11 16 pP 26-3
Misima 54:1 70 9 7 0 16 29 + 2 — — —_
Morioka 54-1 63 9 8 + 1 16 26 — 1 — — —
Mizusawa 543 64 19 7T -1 16 26 — 3 — — —
Tokyo Cen. Met. Ob. 54-5 68 9 8 - 2 17 53 88 — —_ —
Nemuro 56-0 57 919 - 2 —_ — — — —
Scoresby Sund 57-2 337 e9 31 + 2 il7 — 4 i10 36 sP 1228
Toledo 575 298 19 30a — 1 e18 34 i10 21 pP _
Almeria 576 294 19 29 -3 i1811 S 10 19  pP —
Granada 583 295 i9 0a —37 el7 17 9 47 7P 30-5
Tananarive 59:2 206 e9 44 + 1 17 28 10 32 pP 239
San Fernando 605 295 e9 49 - 3 18 56, sS il 29 P 31-3
I ut 71-0 334 10 56 - 3 19 56 — 2 11 45 pP —_
Johannesburg 74-2 219 i11 16 -1 120 34 0 i12 10 pP —
College 747 16 11 19a — 1 e2032 -7 12 P —
Sitka 844 13 il11 8 —64 22 16 — 4 15 31 P e354
Cape Town 854 221 e12 18 + 1 22 21 [ 0] el5 34 PP —
Halifax 896 329 e 12 34 — 3 e2310 + 1 113 30 pP —_
Seven Falls 90-2 335 e12 34 - 6 — — — — 25-3
East Machias 90-9 332 e 12 41 — 2 2322 + 1 e1326 pP 368
Shawinigan Falls 91-3 336 e 12 46 +1 2 168 PS e13 40 pP —
Ottawa 93-3 336 i12 54 0 e92346 + 4 113 42 P 333
Vermont 933 334 e13 25 P i25 7 PS e16 58 P —_
Harvard 94-5 333 113 23a +23 12514 SP il4 18 P —
Adelaide 94-8 130 i13 5 D i24 47 sS 117 38 P —
Williamstown 949 334 113 70 i2 19 PS i13 56 DpP —
Seattle 95-6 9 e1l7 41 pPP 25 18 88 18 24 sPP e 399
Toronto 96-0 338 e — 124 53 88 i26 29 PS 323
Fordham 96-7 333 113 9k — 1 12455 88 il4 5 pP —
Butte 98-0 2 e13 13 - 2 e?24 20 — e 14 pP e 417
Bozeman 98-4 1 el13 18 +1 e2332 [— 3] el411 pP e395
Pittsburgh 99-1 338 il13 18 — 2 i2511 pS i17 25 PP —
Chicago 99-8 345 113 15 - e?23 36 [— 5] eld 17 P e 4l-4
Brisbane 99:9 117 e 17 10 PP 12452 +15 el7 40 P —_—
Bermuda 100-2 323 e13 8 17 e923 29 [—15] el7 37 PP i424
Melbourne 1006 129 e 14 16 P 123 42 [— 4] #17 38 PP —
Riverview 1022 122 e 18 38 PP 2349 [— 5] e27 46 PS —
S{ndney 102-3 122 — — €23 28 [—26] — — —
Lincoln 102-4 350 e 14 18 pP e235L [— 3] el7 46 PP e 425
Florissant 103-3 345 i13 38 Z1 e2 1 [+ 3] il4 31 P —
Salt Lake City 103-3 3 el3 25 —14 25 25 +19 17 57 P e 448

Continued on next page.
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A Az P. 0 -C. S. 0-C Supp L.
. ° ° m. s 8. m. 8 8. .
St. Louis 1034 345 11336 — 4 e2532 +25 el7 11 —
Ukiah 103-8 11 e 17 42 PP 2523 +13 32 23 e 436
Cape Girardeau 1046 344 e12 31 $ e24 31 [+26] e16 30 SKP —
Berkeley 105-2 11 i18 1 PP — — — —
Branner 1056 11 _— — e27 58 PS —_ _ —
Columbia 1054 335 e 14 42 PP e2540 +17 13242 8S e424
Santa Clara 105-7 10 o 14 26 pP e28 2 PPS _ —_— —_
Lick 1058 10 e19 24 PPP e 28 39 PPS — — —
Tinemaha 106-5 7 e13 52 P — — 11811 PP —
Fresno N. 106-6 8 e18 22 PP e29 28 ? — — —
Haiwee 107-5 7 e13 56 P — — 118 PP —
Little Rock 1076 345 e19 6 ? .i30 6 ? i20 44 PPP —
Mount Wilson 109-3 7 el4 5 P e27 32 PS 118 7 PKP —_—
Pasadena 109-4 7T eld 4 P i27 3 PS el8 7 PKP —
Riverside 109-6 7 el18 5 [-3] — — 118 44 PP —
Tucson 111-8 1 114 18 e 26 21 SKKS el5 3 %P e 461
San Juan 112-2 315-e 18 41 PP e 26 20 SKK 28 37 S e 456
Christchurch 121-5 123 21 5 31 59 S —_— —_ —
Rio de Janeiro 1222 264 e 20 16 PP — — — —_ —
Wellington 122-2 120 20 31 17 PPS — — —
La Paz 138-8 288 119 6a [+3] 26 2 [+ 91 i20 4 pPKP 1753
Huancayo 141-3 300 e19 3 [—5] 39 57T S8 i2214 PP e572

Additional readings :—
Debra Dun i?N = +2m.58s.
sPN = +3m.18s.

Agra

Semipalatinsk i = -+ 3m.41s. ., +3m.508., +4m.23s., and +6m.41s

Bombay iE = +4m.318s., SPEN = +4m.50s., iE = +8m.56s. and +23m 49s.

Calcutta iPIéI = +4m, 4ls ipPN = +5m.43s., iSN = +8m. 18s., eSSN = +9m. 58., i8SN =

+9m.1

Grozny i= +4m.40s. . +4m.558.,, +5m.20s8., +5m.368., +6m.9s., +6m.58s., and
+9m.26s., esS = +10m.0s.

Erevan i = +9m.40s.

Kodaikanal eE = + 5m.54s., iE = +6m 9s8., and 4 6m.27s., isPE = +6m.34s.

Ksara PP = +6m.52s., 88 = ) +11m.dds

Colombo sSE = +11m.54s.

Helwan 8PZ = +7Tm.348., PcPZ = +7m.52s. , PPE +8m.16s., PPPE = 49m.10s.,
iE = +9m.46s8., SN = +12m.58s., 8SN =

Bucharest iN = +6m.55s. ., iE = +7m.48s. s iN +8m 218., iE = 410m.17s., SEN =
+13m.13s.%, iK = 4+-13m.18s.

Cernauti iN +6m.35s. oy +6m 505 and +8m.8s.

Be]gmgse el N+W17 -IéSm 9s., iNW = +9m.38s. and +9m.50s. ., iISNW = +14m.22s.,

Szegediss ﬁPcliE” +8m 29s., eE = +11m.58., ePcSE = +12m.33s., S SE = +15m.49s.,

m.1

Kecskemet ePE = +6m 49s., Z = +7m.338., iN = +9m.2s.

Budapest e = 4+ Tm.168.

Hong Kong PcP = +10m 18., 8S = +15m.16s8., ¢ = +16m.21s.

Up isPE = +4-8m.33s. iB= =+410m.7s., iN= +13m. 258, and +14m.388 ., iEB=
+14m,508., IN = + 15m.458,, iE = + 16m.20s.

Zi-ka-wel iZ = +8m. 208., IN = =+ 8m, 418.,iE = +8m. 478.,1Z = +10m. 255 and +10m.55s..
iE = +13m.35s. iz = +13m.39s. and +15m.11s., iE =+15m.16s8.,, SSZ=
+16m.58., SSSZ = +16m. 518., SSSSZ +17m 13s., iZ = +18m.3s.

Praguee—+10m 268., +15m.6s., ‘and +17m.1 ’

Triest ePP = 49m. lls., PPP = +9m.40s. o e = +10m.37s., - 88 = +15m.205., iSS =
+17m.30s,, iSSS = 4-18m.19s.

Copenhagen oN = +8m 78., 8P = +8m.568., eN = +9m.188.,, PP = +9m.36s., pPP =
+10m.10s., 8PP = +10m.33s. eN = +10m.56s., eEN =+15m.19s., 8S=
+15m.288., S¢S = +17m. 225 and +17m.34s.

Jena {PN — +7m.558., iN = +8m.41s., i=+9m.1s., e=+10m.16s., iE +10m.43s.,
iZ = +10m.46s., eE = +12m 53s. and +13m 515 iN = +15m.29s

Hamburg eZ =iE = +10m.57s., eZ = + 16m.39s. =+17m.47s. :

Rome oPZ= +8m.47s., iSl-”Z = +9m.35s., 1i> Z +10m 525 iN =+12m.28. and
+14m.20s., iSZ = 4 15m.44s., isS +18m 85 . iEN = +18m.22s., iN = + 18m.59s.
and +20m.38s., iSSN +21m.6s., iN = 4 22m.7s.

Gi ttingene—-+10m 4s., eSeS +l7m 548,

Stutﬁart ipPZ = +8m. 53s. ., ISPE = +9m. 16s. ., iPPE = +9m.588., ipPPE = +10m.41s.,

. +11m.1s., +11m.i8s.,and +11m.505., esSN = +15m.558., SSEN = +15m.58s.,
eSSN = +18m.12s., isSSEN = +19m.15s.

Heligoland eE = +10m ’46s. and +18m.17s.

Zurich e = +11m.2

Continued on next page.
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Strasbou.r% iE = +9m.14s., isPZ = +9m.26s., iP.PEZ = +9m 548., iPPEZ = 4 10m. 95 v
+10m.458., isPPEZ = +11m.10s.,, iE=4+11m.20s. and +13m.16s.
isSE +16m.168., eSeSE = +17m.32s., iSSE = +18m.46s., iE = +19m.46s.

De Bilt iZ = +11m.23s., isSE = +16m.14s., iN = +16m.26s.
Besancon e = +19m. 468.
Uccle isP = +9m.35s., ﬂ’PE +10m.25s., ipPP +11m.7s., isPPZ = +11m.28s., iE =
. +13m.42s., iN = +16m.29s. and + 16m.36s., i8S = + 16m.39s., i= +16m 558.,
iSeSE = +17m.485.,2 iSS = +19m.118., iZ = +19m.34s., 1sSS = +20m.10s., iE =
m.

0: 0m.318s

Paris iPcP = +9m.48s., iPP = +10m 38s., iPPP = +411m.44s., 88 = 416m.44s., PS =
+17m.16s., 8SS = +20m.19s.

Clermont-Ferrand PP —( +11m.48.) ; all readmgs have been reduced by one minute. .

Kew iEZ= +9m.8s., isPEZ = +9m.58s., ipPPEZ = +12m.37s., ipSEN = +19m.52s.,
iSPEN = +19m.58s., ePSN = +20m.22s., iZ = +20m.36s., iE = +20m 528., iZ =
+21m.128. and +21m.32s., iSSNZ = 424m.12s., isSSN = +25m.8s., iSSSN
+28m.168., ipSSSN = +29m.6s., isSSSN = +29m 218., iZ = 4 34m.1s.

Oxford i = +10m.57s., +12m.30s., and +17m.16s.

Edinb h PoP = +9m.508., PP — +10m.378., PPP = +11m.43s., 1 = +12m.23s., PeS =

m 37s I8 PS SS-|S-1611122(§33 5PPS +16m. 308., 8S = +16m. 598., S¢S = +18m 1s.,
88.,

Stonyhurst isP %10m.3s. ., - iPP = +11m.48s. 3 ipPP +12m.36s., i=+12m.50s.,
+17m.28s., +20m 13s., +20m.49s., and +21m.5s.

Bidston 1= +16m.6s., iPS? = +19m.56s., isSS = + 24m.34s., 1SSS = +28m.2

Jersey e = +9m.19s., +10m 10s., +12m. ’16s. .» +21m.26s., 4 22m.16s. ?, a.nd +23m 23s.

Algiers e = +10m.128., +13m.35s., +17m.29s., 4-19m.9s., and +21m

Scoresby Sund isPP = +13m.8s., ScP +13m.428., PeS = +14m.7s., iS +17m.15s.,
i=+17m.24s., 8S = +18m.308., S¢S = -+ 18m.. 49s., eSS = +21m. 98., 1SS = ¥ 22m.08.

Toledo i-— +10m, 4ls +10m.44s., ’ +13m.38s., +18m 38s8., and -+ 20m.26s.

Almeria 8P = +10m.36s., PP = +12m.1s., pPP = +12m.50s., sPP = +13m.10s., pPPP =
+14m.308., S8 = +52m.36s., 8SS = + 23m. 36s.

Granada pPcP = +10m.13s., PP = +11m.57s., PcS +13m.358., 8S = +-18m.14s., SS =
+20m.49s., sSS = +22m.1s.

Tananarive sPEN = +10m. 558., PP = +11m.47s.,, pPP = +12m.5s., sPP = +13m.6s.,

EN = + 16m.498., ScSEN = +19m.2s., SSE = +20m.47s.

Ivigtut +20m.52s. and +21m.27s

Johannesburg eN = +12m 348 +l3m 34s., and +14m.40s., i?N = 415m.16s., e?N =
+16m.48., iISEN = +17m.4s.

College ePP = +{14m. 4s esPP +15m.17s., epPPP = +16m.34s., iS = +20m.36s.,
isszgn;k 1m.41s., ﬁs +22m.68., SS=+25m.34s., eSSS = +28m.31s.,, iSSS=

+ 30s.
Sitka sPP +16m 41s8., eSP = +23m.8s., ipS= +23m. 268., SS = +27m.51s., esSS =
+29m.258., eSSS +31m.50s.
Cape Town iN'= +13m.9s., iE = +13m.12s., ePPP = +17m.298., SKSE = + 22m.25s.,
ePSIE = +23m.39s., iE = +24m.4s., eSSE = +28m.19s., eSSSE = + 30m.56s.
Halifax i = +24m.458
East Machias iP = +12m 458. ) pP = +13m.38s., epPP +16m.568., sPP = +17m.27s.,
pS = +24m.48., €SP = +24m.23s., iSP = +24m.30s., isSP = +25m.538., esSS =
+30m.34s., SSS = +33m.22s,
Ottawa eN = + 24m.40s. and -+ 25m. 46s., iIN = 4 26m.2
. Vermont egPP +17m.21s., isPP = +18m. 16s., esSP +26m 21s., isSP = +26m.49s.,
i=+26m.53s., esSS = +31m, 218., eSSS = +
Harvard ePPNZ — +17m.9s., iNZ +l7m 16s., iEN +27m 58.
‘Adelaide i = +18m.4s. and +23m
Williiamstown 5195? = +14m.28s., i = +16m 78., iPKP = +16m.48s., iPP = +17m.58s.,
Seattle esPP = +18m.17s., esSP = +26m.47s.
Toronto IN = +25m.39s., iE = -+ 26m.47s.
Fordham INZ = +17m.5s., iZ = 4 20m. 20s. . 1B =+25m.28.,, iNZ = +26m.40s., iEN =

+27m.5s.

Butte ePP = +17m.21s. ., epPPP = 420m.258., eSKKS = +23m.41s., epS = -+ 25m.6s.,
isS = +25m.468., esSS = 4 31m.47s., eSSS = + 35m.46s,

Bozeman esP = +14m 318., ePP = +17m.19s., epPP +18m 29s8., ePPP = 1+19m.53s.,
eS = + 24m.42s, and +25m. 6s., PS = +25m.23s., pS = +25m. 47s eSP +26m.25s.,
esSP = +27Tm.47s., eSS = +31m.11s., sSS = 3+ 32m. 30s. ., ©SSS = *+ 35m.358.

Pittsburgh 1Z +13m.558. and +14m. lffs i=+25m.38s., +27m.08., +27m. 318., and

Chica-go eP +13m 238., esP = +414m.32s., ePP = +17m.31s.,, ePPP = +19m.37s.,
+24m.38s., S = +25m.168., eSS = 4 31m.328., eSSS = +35m.41s.
Bermuda S = +25m.16s., SPP +27m.32s., SS = +31m.42s.
Melbt_)'_ugge is- +18m. 485 e = +22m.46s., {=+25m, 23s., +26m 48s., +31m.58s., and
m.88.

Riverview eN = +19m.10s., eE = +19m.16s., eN = 4+ 23m.16s.

Lincoln ePPP = 420m.368., eS = +424m.568.,, epS = +26m.4s., ePPS = 428m.28s.,
eSS = +32m.37s., eSSS = +37Tm.23s.

Florissant eN = + 17m. 458., Z = +17m. 51s. . +19m.6s., and +20m.17s.,iE = +25m.34s.

Salt Lake City esP = +14m 57s., epPP +18m.42s., esPP = +19m.4s., pS = +26m.7s.,
ePPS = 4-28m.29s.

St. Louis eN = +19m.6s. and +27m. 465.

C'ontmuec% on next page.
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Ukmh esPP = +19m.23s., pPPP = +21m.3s., 8= +25m. 398 ., ©eSPP = 427m.45s.,
PS — +28m.178., ePKKP = +29m.48s8., eSS = +32m.49s., eSSS = +36m.358.
Ca.pe+2§i’ira,{%eau eN = +12m.36s., i8SKPN = +17m.52s. ., iIN=+18m.2s., iEN =
S

Columbia esPP = +19m.22s., epPPP = +21m.34s., epS = +26m.18s., ePS = +27m.35s.,
PPS = +28m.27s., 6S88’= +37m.12s.

Lick eE = +29m.20s.

Tinemaha iPKKPZ = +29m.22s., epPKKPZ = 4 30m.18s.

Fresno eN = +18m.26s. and +19m.43s.

Moun_t 3Vgils<l>n iPPEZ — +18m.458., iZ = +24m.2s., iPKKPZ = +29m.13s., ipPKKPZ =

Pasadena_ iPP. 7 — +18m.458., iSPPZ=+19m.52s., iZ=+24m.0s. and +28m.50s.,
iPKKPZ = +29m.12s., ipPKKPZ = +30m.10s., eSSZ = +33m.37s.,, iSSNZ=

+34m.278s.
Riversige esll;PZ +19m.52s., eNZ = +28m.52s., iPKKPZ = +29m.11s., ipPKKPZ =
8.

Tucson esP = +15m.28s.,, ePKP = +18m.128., ePP = +418m.56s., egPP +19m.39s.,
SPP = +20m.0s., pPP = +21m.21s., epPPP = +22m.23s., KS = +24m.38s.,
6SKKS = +25m.9s., epS = +2Tm.19s., esS = +27m.38s., eSP = +28m.2s., SP =
+28m.9s., ePS = +28m.43s., gPS +28m.508., isPS = +29m.148., ePPS=
429m.21s., PPS = +29m.36s., eS! +34m.18s., €sSS = +35m.20s., ePKP,PKP =
+38m.258., eSSS = 4 38m.35s,

San Juan ePPP = +21m. 23s., epPPP +22m.338., S = +27m.0s., iPPS = +29m.43s.,
eSS = +33m.39s., eSSS = +38m.52s.

La Paz isPKPZ = +20m.58s., 1PPZ +21m 59s., IEPPZ +22m.20s8., ipPKS =
+22m.48s., iZ =+23m.34s., SKKS =+28m.6s., SKS =+31m.408., PPS =-34m.4s.

Huancago PKDP = +19m.6s. and +19m.118s., SKP = +22m. 20s., iSPKS — +23m.46s.

KSP = +31m.43s., iPPS = +35m.0s., i= +35m 4s . +36m 0s., +36m.6s., and
+42m.56s., eSSS = +45m.1s.

Nov. 21d. 21h. Undetermined shock.

Manila ePZ =29m.1s., SEN =34m
Brisbane ePEN =29m.30s., eSE = 33m 54s., iSN = 34m.0s.
Adelaide eP =30m.4s., € = 34m. 358., i= 35m. 29s., 38m. 245., a.nd 38m.39s.
Sendal S =31m.26s.
Nagano P =31m.31s.
Irkutsk eP =34m.11s., eS =42m.41s., eL =53-0:
. Riverview ePEN? =35m.16s. ., eN = ’35m.278. v eE 35m.358., eSEN =38m.59s., iN =
41m.6s., ik =41m.10s. and 42m.17s., eLN =43-4m.
Sydney e = 35m.30s. and 41m.18s., eL = 42-7m.
Andijan eP =35m.34s.
Samarkand eP =35m.38s.
Frunse eP =35m.468.
Melbourne iP =36m.11s., e =39m.9s., S =40m.50s., L =43-1m.
Sverdlovsk eP =36m. 245 S =47m.28., L =60-0m.
Pasadena ePZ =37m.33s., ) eLZ =71-0m.
Mount Wilson ePZ = 37m.34s.
Riverside ePZ =37m.36s.
Tinemaha ePZ =37m.38s.
Calcutta eN =39m.9s., N =41m.24s.
Ksara e =40m.30s. and 51m. 485 L =81-0m.
‘ Moscow e =41m.30s.
L& Paz iPKPZ —43m.258.a, LZ 99-0m.
Pulkovo e =50m.28s., eL =755
Long waves were also recorded at Baku, Kew, Uccle, Paris, De Bilt, and Huancayo.

Nov. 21d. Re also at 1h. (Andijan and near Tchimkent), 3h. (near Almata and
Andijan), 6h. (near Lick (2) ), 8h. (Tucson and Colombo), 9h (Hmmcﬁ)’ llh.

(near Mizusawa and La Paz), 13h. (near Tananarive, mkent,

a.nd Sa.markand (2) ), 1411 (And:jan, Tehlmkent ’ Sotehi, Sa.markand Grozny,

and ), (near Lick, Tucson, San Fra.ncisoo, Branner, and near

Berkeley), 23h. (Bombay and Tucson)

Nov. 22d Rea.dings at Oh. (Andijan), 2h. (Sotchi), 3h. (San Juan, Ottawa, Fordham
town, Harvard, and 'l‘ucson), 4h. (Tchimkent and Andijan), 5h. (An dija.n,
Tucson, Mizusawa (2), ‘Pasadena, Baku, Irkutsk, Mount Wilson, Riverside, Tine-
maha, and Haiwee), 10h. (near Ma.nila), 12h. (Andija,n), 16h. (near Branner), 18h.
(Andijan 20h. (Erevan, Grozny, Ksara, and near Sotchi), 21h. (near Harvard
and Strasbourg), 22h. (Oaxaca and Tnesoﬁ

[
/
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Nov. 23d. 15h. 14m. 48s. Epicentre 38°-2N. 90°-1W.

Intensity V at Sparta (Illinois). Epicentre 38°13’'N. 90°04'W. near Griggs (Illinois).
Macroseismic area 150,000 sq. miles.

R. Bodle.

United States Earthquakes, 1939, Washington, 1941, p. 9, chart p. 62.

H. F. Birkenhauer.

The Illinois Basin Earthquake of November 23, 1939. Earthquake Notes, Sept., 1940,

Vol. XII, p. 15. The Illinois Earthquake of November 23, 1939 (abstracts), Proceedings.
Missouri Academy of Sciences, Vol. 6, No. 4, p. 91. Columbia, 1940.

A=—-0014, B=—-7878, C =+ 6159 ; 6=—4; h=-1; .
D=-1:000, E=+-002; G=--001, H=—-616, K= —"788.

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

° o m. 8. 8. - m. s. 8. m. 8. m.

St. Louis 04 347 i0 12 -1 io 18 — 3 — — —
Florissant 06 341 i016 + 1 i0o 24 — 2 — — 104
Cape Girardeau 1-1 153 i0 22 0 i0 34 -5 —_— — —
Little Rock 3.9 209 il 4 + 2 i1 47 - 3 i2 0 S8* i2-1
Chicago 42 27 el 12 +5 e148 —9 el19 P* i2-2
Chicago (Loyola) 42 27 el12 + 5 i159 + 2 el21 Pg i2-2
Cincinnati 45 77T il121 P* e2 4 -1 i2 20 S* —
Cleveland 74 61 — — €3 0 -—18 e3 44 S* e 39
Buffalo 9-8 58 —_ — id4 54 S* i5 10 S —
Pennsylvania 98 72 el 47 -37 e4 29 +12 i5 8 S* —
Denver 11-7 283 — — i516 SS i540 SSS 66
Philadelphia -7 11 — — e5 2 —2 e522 S8 i6-0
Fordham 128 73 i3 3 -3 — — — — e170
Ottawa 129 52 i3 2 -5 i526 — 7 — — 167
illiamstown 136 65 i3 12 -5 i549 -1 i3 21 PP -
Harvard z. 148 67 i3 45 PPP — — — — i80
‘Weston 149 68 — — e610 -—10 — — 178
Shawinigan Falls 153 51 — — eb554 —36 e7 6 8SSS 8-2
Tucson 17-9 257 e4 11 -1 e72 —5 e431 PP e 84

Additional readings :—

Florissant iE = 4 20s.

Cape Girardeau iE = +37s.

Buffalo e = +5m.6s.

Pennsylvania e = +1m.57s., i = +2m.48s.
Philadelphia eS = +5m.36s.

Williamstown i = +6m.16s., iS = +6m.48s.
Shawinigan Falls e = 4 6m.6s.

{

Nov. 23d. Readi also at 1h. (Frunse, Samarkand and Andijan (2)), 5h. (Riverside, Haiwee,
Mount Wilson, Tinemaha, Pasadena, and Tucson), 6h. (Oaxaca), 7h. (Andijan,
Tucson, Sverdlovsk, Ksara, Baku, Perth, Kodaikanal, and Riverview), 9h. (near
Berkeley, Lick. and Branner), 12h. (near Manila), 15h. (Andijan, Samarkand, and
Tchimkent), 16h. (Andijan, Samarkand, and Tchimkent), 17h. (near Mizusawa),
18h. (Andijan, Sa.markand, and Huancayo).
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Nov. 24d. 23h. 21m. 32s. Epicentre 17°-8S. 178°-8W.

A =--9526, B=—-0199, C=—-3038 ; 0=+14; h=+5;
D=-:021, E=+1-000; G =+-304, H=+-008, K = —-953.

A Az P. 0-C. S. oO-cC. Supp. L.
° ° m. 8. 8. m. 8. 8. m. s, m.
Apia 79 60 e2 20 p* i4 23 8¢ —_ — e80
Arapuni 20-8 192 — — 8 28¢ — 5 —_ —_ —
‘Wel n 240 192 5 39 +22 11 25 SS8 — —_ —_
Christchurch 26-7 193 651 PPP i1l 1 SS — — —
Brisbane 277 245 i5 52 0 10 34 + 1 i6 40 PP —
Riverview N. 31:2 233 e7 29 PP e1134 + 5 — — e139
Sydney 31-2 233 e7 16 PP ell 34 + 5 — — el14:3
elbourne 37-4 230 e8 50 PP — — —_ —_ 18-1
Honolulu 40 29 e815 + 4 e — —_ — el7-3
Manila 675 295 e11 1 + 1 20 5 + 9 — — 335
Vladivostok 756 325 e11 32 —16 ¢30 56 SSS e1l5 28 PPP ¢339
Santa Barbara 76-5 47 e 11 53 -1 — — —_ —_ —
Ukiah 768 42 — — e28 41 ? — — ¢299
La Jolla E.N. 774 50 e12 18 420 —_ — — — —
Pasadena 774 48 111 58 —— — — — e 345
Mount Wilson 77-5 48 i11 59 0 —_ — — — —
Riverside 779 48 112 0 -1 — — — —_ —
Haiwee 786 46 e12 6 + 1 —_— —_— — — —
Tinemaha 789 45 e12 6 -1 — —_— - — —
Tucson 8119 52 e1224 + 1 e2230 — 6 e1533 PP e336
" College 857 12 —_ — 2257 S¢S e2738 SS e348
Bozeman 879 40 — — €32 30 SSS — — —
. Lincoln 956 49 el18 3 PP e2355 [— 9] e2512 PS e370
Irkutsk 96-1 323 — — e24 40 — e 30 58 SS e435
Huancayo 98-9 105 - — e25 0 -—11 27 21 PS 476
Calcutta N. 992 291 — — e27 41 PS — — —
Chicago 102-5 49 —_ — e?25 41 33 3 PSPS e 412
Colombo 102-8 273 — — e24 58 [+18] — — —
Columbia 108-0 58 — — e25 8 [+13] e27 8 PS e 449
Agra E. 1094 294 e20 44 PPP e29 2 PS o33 42 SS —
San Juan 1164 76 e 19 57 PP e2552 [+15] e¢36 17 PSPS e 465
East' Machias 1175 47 e 19 36 PP e27 17 {+20} e29 44 PS e 489
Sverdlovsk 121-3 326 ¢20 1 PP  e28 6 {+44} — — 475
aku 1326 309 e18 37 [—40] e3220 PS 3941 SS e605
Moscow 133:2 333 - — — e44 36 SSS —_ — 73-3
Ksara 1451 303 e19 55 [+16] 29 58 {+ 7} e23 8 PP 685
Uccle 1470 357 e19 58 [+15] e4l 34 SS  e47 16 SSS e 695
aris 1490 358 e 19 287 [—18] — — — 1775
Helwan 15040 299 e20 6 PKP, e 26 58 [+ 4] —_ — —
Triest 150-3 342 e 20 33 PKP, — — — — e741
Clermont-Ferrand 1521 356 e 21 17 ? — — — —
Rome 1541 340 120 18 PKP, 130 47 {+61} i20 47 pPKP e 788
Additional readings :—
Apia i = 46m.24s

Pasadena iZ = +12m.35s.
Tucson ciP = +12m.40s., ePPP = +17m.12s., sPPS = + 23m.8s., eSS = +28m.0s., eSSS =

+31m.13s.

Lincoln ePPS = +26m.14s.

Huancafg) PSPS = +33m.0s.

ePPS = 4 28m.10s., ePSPS = +33m.53s.

San Juan eSSS = 4-40m.45s.

East Machias ePPS = + 30m.40s.

Baku e = +23m.38s. and +44m.42s.

Moscow e = -+ 67m.26s.

Ksara PPS = 4 36m.8s., SS = +42m.10s.

- Helwan eZ = 4 20m.49s. and -+ 21m.52s.

Triest e = +20m.52s. .

Rome eZ = +23m.43s.

Long waves were also recorded at Berkele%; Scoresby Sund, Prague, Harvard, Bidston,
Florissant, Kew, Pulkovo, Bombay, De Bilt, Fordham, St. Louis, and Paz.
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4d. also at Oh. (Riverside, Mount Wilson, Pasadena, Sverdlovsk, and
Vladivostok), 1h. (Bombay, Pulkovo, Moscow, Rome, Triest, Ksara, Baku, Irkutsk,
and Tucson), 2h. (Tucson), 3h. (Sverdlovek and Vladivostok), 5h. (near Port au
Prince and San Juan), 6h. (Andijan), 17h. (Ottawa), 18h. (Balboa Heights and
Tucson), 22h. (Tucson), 23h. (Lincoln).

Nov. 2

Nov. 25d. Readings at Oh. (near Branner), 1h. (Samarkand), 5h. (La Paz), 6h. (Manila),
7h. (Ksara, Riverview, Almata, and Andijan (2) ), 13h. (La Paz), 17h. (Tchimkent,
near La Paz, Andijan, and Samarkand), 19h. (Williamstown and Tucson), 23h.
(Tucson, Honolulu, and Salt Lake. City).

Nov. 26d. Readings at 3h. (Tchimkent), 6h. (Huancayo, San Juan, Tucson (2), Ukiah,
“Riverside, Pasadena, Fordham, Tinemaha, and Mount Wilson), 7h. (Clermont-
“Ferrand, near Istanbul, Baku, Triest, Ksara, Sverdlovsk, Grozn{, Bel, e,
Moscow, Jena, Bucharest, Stut , and Helwan), 8h. (Tchimkent), 9h. (Andijan),
18h. (near Berkeley, Santa ra, Lick, Branner, and San Francisco), 19
(Samarkand, Ottawa, Andijan, and 'Tchimkent).

Nov. 27d. Readi at 3h. (Melbourne, Colombo, and Riverview), 6h. (La Paz), 7Th. (Tchim-
kent, Andijan, and Samarkand), 11h. (lifreva.n, Grozny, Almata, Bombay, Frunse,
Agra, Calcutta, Irkutsk, Tchimkent, Andijan, Samarkand, Sverdlovsk, and Baku),
14h. (Pasadena, Branner, Andijan, Mount Wilson, Tucson, and Riverside), 15h.
(Tchimkent, Andijan, Sverdlovsk, Baku, Vladivostok, near Mizusawa, and Osaka),
16h. (Agra), 17h. (Rome), 23h. (Mount Wﬂson, Riverside, and Tuecson),

Nov. 28d. 2h. 10m. 12s. Epicentre 8°-7N. 78°:5W.

Mapa sismico y tectonico de Columbia (Banco de la Republica, Bol. grafico 7, febrero
1947). Epicentre 8°-7N. 78°:5W. Depth 80kms.

A=+-1971, B=—-9688, C= 11503 ; d=+13. h=+T7;

= —-980, E=—-199; G=+030, H=—-147, K= —-989,
Tables for depth of focus 0:030 have been used.
A Az, P. 0-C. S. O0-C. Supp. L.
° o m. 8. 8. m., s. 8. m. 8. m.

boa Heights 1-1 284 i010 —23 i0 21 -—38 — — 05
gg'lrt%?l P‘;liioe 115 31 i2 27 -12 i413 -31 — — —
San Juan 154 50 e3 1 —26 —_ — —_ — i6-1
Huancayo 20-8 172 e431 + 6 820 +21 ed4 48 PP ig89
Columb: : 253 355 eb5 8 0 e9 9 — 6 e527 PP e
La Paz z. 271 157 592 + 1 i1l 58 8S —_ _ 165
St. Louis E. 316 343 e559 — 5 el0 54 — —_ — —
Fordham E. 323 8 — — e1318 88 — — —
Chicago 340 348 e9 3 PP ell 44 +12 e11 56 88 e13-8
Ottawa 366 4 1642 —4 11420 S8 — — 18-8
Tucson 380 313 6 58a 0 —_— — e8 46 PPP e152
La Jolla N. 431 310 e7 42 + 2 —_ — — — —
Rivemide o % £z 7% .Y — = 1202
Moun! n . —_ — —_ — —
Pasadena 444 312 17 50a 0 -— —_ i8 7 pP —_
Haiwee 451 314 17 55 -1 —_ _— —_ _ —
Santa Barbara 456 311 e759 —'1 — —_ —_ — —
Tinemaha z. 457 314 e8 1 + 1 _ — — — —

Additional readings :—

San Juan eP = +3m.9s.
Huancayo ePPP = 4 5m.18s.
Columbia eS = +9m.19s.
Tucson eP¢P = +9m,168,
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Nov. 28d. 14h. 22m. 10s. Epicentre 32°-2N. 49°-3E.

A =+-5528, B = +-6427, C=+5303; 8=—13; h=+1;
D=+758, E=—-652; G =-+346, H=+-402, K=— 848,

A Az P. 0 -C. s. oO-C. Supp. L.
° o m. 8. 8. m. 8. 8. m. s. . m.

Baku 8-2 219 P* e3 49 +11 e4 20 S —
Erevan 8-8 336 318 467 5 8 ¢ — — —
Ksara 1144 282 e3 8? +21 e5 32? +36 15 52 S¢S —
Grozny 11-5 347 3 40 ? e5 39 +40 — — —_
Helwan 156 266 13 47a + 4 e6 44 -+ 7 4 5 PP —
Samarkand 16-1 57 3 47 - 2 —— —_ —_ —_ —_
Istanbul 18-5 304 4 16 -3 (7 58) +14 —_ — (11+5)
Tchimkent 19-0 52 4 23 -3 — _ —_ — _
Andijan 204 59 e439 ~— 2 — — — — —
Bucharest 21-8 312 e5 0 + 4 853 +1 9 3 88 —
Frunse 226 55 5 8 + 5 —_ — — — —
Cernauti 239 320 e5 2 —14 9 18 -—12 10 0 S8 —
Almata 24-4 54 524 4+ 3 — — — — —
Moscow 249 346 528 + 2 948 + 1 —_ — 163
Bombay 25-0 116 i5 27 0 i95 + 1 — — —
Agra E. 254 94 5 24 -7 948 — 8 532 pP —
Sverdlovsk 259 14 15 35 0 el0 4 0 — — 158

ovo 303 342 e6 26 +11 ‘ell 31 +16 —_ — 173
Triest 305 307 e640 +23 ell 15 — 3 —_ — el7-1
Rome 30-6 300 (i6 28k) +10 (il0 41) -39 — — —
Zurich 34:3 308 eB651 + 1 — — —_ — —
Basle 350 308 e7 9 +13 —_ — — —_ —
Calcutta N. 358 95 e8 16 PP el1l23¢4 -7 —_ — i16-6
Uccle z. 378 313 e7 31 +11 —_ —_ — — —
Colombo E. 380 125 — — e1320 + 6 — —_ —
Irkutsk 44-2 46 —_ — el4 50 + 4 — — 208

Additional readings :—

Baku e = + 5m.568.

Ksara SS = +6m.52s,

Helwan eZ = +4m.32s. and +4m.50s., SE = +7m.10s,, PcPE = +8m.35s.

[stanbul readjn%? are given regyﬁectively as P, PP, and S.

Bucharest ePEN = +5m.8s., = +9m.78., SN = +9m.108., S¢SN = +16m.3s.; S is

ven as PoPN. .
Bombay iEN = +5m.47s., iE = +-10m:158., eE = +10m.30s.
Agra sSE = +10m.6s.

Triest e = +14m.51s.
Rome readings have been diminished by 7m.
Long waves were also recorded at Hamburg, Scoresby Sund, La Paz, and Huancayo.

{

Nov. 28d. Readings also at Oh. (Frunse, near Andijan, Samarkand, and near Mizusawa),
1h. (Scoresby Sund), 2h. (Tucson, near Balboa Heights, and near Mizusawa), 3h.
(Huancayo and near La Paz), 5h. (Rome), 11h. (Andijan), 14h. (Vladivosf;ok),
16h. (Agra and Andijan), 20h. (near Samarkand), 22h. (Frunse, Samarkand, Tchim-
kent, Andijan, and near Almata).

Nov. 29d. 4h. Undetermined shock.

Tucson P =32m.51s., iS =34m.15s., iL =35-2m.

Riverside eP =33m.35s., iS —35m.36s.

Pasadena ePZ =33m.41s., eSNZ =35m.46s.

Mount Wilson {P =33m.43s., eSEN =35m.52s.

Haiwee ePEN =34m.5s.

Tinemaha iP =34m.21s.

La Jolla eSEN =35m.4s,

Lincoln eP =35m.32s,, eL =40m.13s.

Bozeman eP =35m.34s. and 35m.41s., eS =39m.16s. and 39m.22s., eL =41-3m.

Salt Lake City eS =38m.22s., eL, =38-Tm.

Chicago eP¢P =39m.21s., el =43-0m.

Philadelphia eS¢S =47m.51s.

East Machias eScS =48m.44s., eL =49-6m.

Long waves were also recorded at St. Louis, Ukiah, Seattle, Florissant, Santa Clara,
Triest, Harvard, and Fordham,
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Nov. 29d. 22h. 20m. 51s. Epicentre 36°-9N. 141°-3E. (as on 1939 Oct. 7d.).

Intensity II at Hukusima; I at Onahama, Mito, Kakioka, Utunomiya, Tukubasan,
Sendai, Tokyo, Morioka, and Shirakawa. ~Epicentre 37°-0N. 141°-3KE. Shallow.

Segﬁgismo:l;%gica.l Bulletin of the Central Met., Obs., Japan, for the year 1939, Tokyo.

> P. 50,

A =—-6256, B=+-5012, C=+-5978; §=—6; =-1;

D=+-625, E=+'780; G =—-467, H=+-374, K= —-802.

A Az P. 0-C. sS. O0-¢C. L.
° o m. 8. 8. m. 8. 8. m.

Onahama 0-3 276 0 11k 0 0 18 0 —
Mito : 0-8 232 019k + 1 0 31 0 —_
Hukusima 1-1 322 0 22k 0 0 35 4 —_
Kakioka 1-1 233 0 22k 0 0 37 2 -—
Tukubasan 1-2 235 0 24 0 0 41 0 —_—
Utunomiya 1-2 253 0 24 0 040 -1 —
Sendai 1-4 347 0 25 - 2 041 -5 —_
Tokyo Cen. Met. Ob. 17 225 0 32 +1 055 + 1 —
Kumagaya 1-7 244 0 31k 0 056 + 2 —
Maebasi 1-8 254 034 + 2 05 + 3 —
Yokohama 2:0 222 036 +1 1 2 0 —_—

usawa 2-2 357 0 37 -1 1 3 -3 —_
Hunatu 25 236 044 + 1 112 - 2 —
Nagano 2:5 265 0 49 Pg 120 S* —
Misima 2:6 227 048 + 4 118 + 1 —
Aikawa 2-7 295 052 + 17 126 + 7 —
Miyako 2-8 11 0 44k — 3 117 — 5 —_—
Akita 3-0 342 051k + 1 13 + 3 —_
Osima 3-2 216 0 44 — 8 117 =15 —
‘Wazima 35 281 1 8 P 1 58 Se —_
Hatinohe 3-7 3 0 56 - 4 137 — 8 —_
Aomori 39 354 1 5 + 3 1 50 0 —_
Gihu 40 250 1 4 0 151 -1 —
Osaka 5-2 247 155 P 3 2 Sg —_
Mori 52 354 122 +1 223 +1 —
Nemuro 72 2 14 — 5 257 -16 = — '
Vladivostok 9:5 314 e?2 22 2 e4 34 S* 5-1
Sverdlovsk 552 319 1943 + 6 —_ — 29-1

Long waves were also recorded at Baku.

Nov. 29d. Readings also at 3h. (Almata), 9h. (Spokane), 12h. (near Port au Prince, Tucson,
Sverdlovsk, Tinemaha, Mount Wilson, Pasadena, and Riverside), 13h. (Baku),
14h. (near Mizusawa (2)), 15h. (Melbourne, Grozny, Fordham, and near Erevan),
16h. (near Erevan and Ksara), 17h. (Almata), 18h. (Tchimkent an Frunse), 19h.
(near Harvard), 20h. (Tucson, Tacubaya, and Oaxaca), 21h. (Oaxaca (3), St. Louis. -
and Tacubaya (2) ), 23h. (near Almata).

Nov. 30d. Readings at 2h. (Colombo), 5h. (Samarkand), 6h. (Triest and near Tucson), 7h.
‘Almata, Frunse, Ksara, Baku, and Sverdlovsk), 9h. (near Manila, Ksara, and
Baku), 10h. (Sverdlovsk), 11h. (Sverdlovsk, Baku, and Irkutsk), 19h. (La Paz).
22h. (Rome, near St, Louis (3), Tucson, and near Florissant).
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Dec. 1d, 6h. Undebermined shock, epicentre South Pacific.

Apia e=35m 19s., 1 =36m.53s., 38m.3s., 39m.23s., and 40m.26s., iZ =40m.30s.2, iE =
41m.358., i = 42m 31s, and 47m.34s.

Welli n P =38m.14s., S? =44m.278., Ly =4Tm

Christchurch eP =39m. 2ls iSE =44m. 93 eLqN 44m 528., LrEZ =46m.45s.

Brisbane iE =41m.30s., eN =45m. 12s., oK, =45m.18s.

Riverview ePE =42m. 125 eN =42m.30s., eLE = 52m.6s.

Arapuni S¢ =42m.30s.

Mount Wilson ePZ =45m.218s., eZ =55m.38s. -

Pasadena ePZ =45m.21s., eLEZ —68m.36s.

Riverside ePZ =45m.25s.

Tucson _eP =45m.42s. and 46m. 2ls ., ePP =49m.13s., ePPP =51m.3s., ePS =56m.19s.,

ePPS =56m.29s., eL =65m.1

Viadivostok eP —45m. 48s., eS = 56m 18., L =74m.42s.

Santa Clara ePE =46m.288., eLE =66m.20s.

Salt 6Iéa.ke City eP =46m. 36s. ., ePPP = 50m.44s. ., €S =56m.13s., eScS =56m.228., eL =

1%Erdney e —46m.42s., oL =52m

elbourne 6 =46m.56s., i — 47m 475 and 52m.19s. eL =56m.37s.

Triest eP =48m.39s., ePKP = 52m.3s.,, ePP =54m.1s., €S = 61m. 33s.,, ePS =64m.19s.?,
888 =76m.56s., eL =91m.368

Perth i =53m.0s., 64m. 42s., and 67m 258.

Adelaide e =53m. 4s., and 54m. 448., 1 =55m.0s., 6L =5T7m.2s.

Ksara ePKP =53m.43s., ePP =57m. 7s PPS =70m.5s,

Granada ePKP =54m.10s. ., PKP, Z56m.3s. . PP —60m. 218, SKKS =66m.17s., iN =
76m.33s., SS =82m.37s., SSP =84m.14s., SSS=90m.568,, L —109m.54s,

Huancayo e Z54m.29s. ., 1=57m.38s., 59m. 295. ., 64m.38s., and 64m.45s.

Sverdlovsk e =54m.518. and 64m.31s., L =89m.

Baku e =55m.43s., 66m.56s., 75m.22s., and 79m 46s., L =98m.

College e =56m. 178,

Irkutsk e =58m.9s., 59m.11s., and 60m.37s., eL, =84m.

St. Louis eN =58m.36s.

San Juan eSKS =58m.58s., eSSS =72m.11s.

Fordham eN =60m.26s., ol.N —83m.425.

Chicago e =61m.30s.

Ukiah e =66m.40s.

Berkeley iZ =66m.55s., eNZ =67m,20s.

Long waves were also Tecorded at La Paz, Philadelphia, Williamstown, Colombo, Paris,
Rome, and Kew.

Dec. 1d. Readings also at 1h. (near Erevan), 2h, (near La Paz), 5h. (Tucson), 6h, (Ksara),
(Huancayo and Ksara), 8h. and 11h, (Moncalieri), 13h. (Tucson, Berkeley,
Bra.nner, Lick, and near Fresno), 14h. (St. Louis and near Florissant), 15h. (Mount
asadena, and St ut%a.rt.), 16h. (Bombay, Colombo, Calcutta, Baku,
'].‘ashkent Kasara, Sverdlovsk, Perth, Adelai de, Melbourne, Bmsba.ne, Christchureh,
and Otta.wa (2) ), 17h. (Ksara, Granada, Irkutsk, and Huancayo), 18h, (near La

Paz), 19h. (Ottawa (2) and near Harva.rd), 21h. (Ottawa. (2), near Fordham, an

Hamrd), 22h. (Hukuoka).

Dec. 2d. Readings at 1h. (near Samarkand), 2h. (near Erevan (2) and Grozny (2)), 3h.

. (Ha.iwee, Mount Wilson, Pasadena, iverside, Tucson, and Lincoln), 6h. (Lincoln),
10h. (La Paz), llh (Balboa. Heights and Ksara), 13h. (Balboa Heights), 14h. (La
Paz riest), 16h. (Lincoln and Tucson (2)), 1 (Tucson), 20h. (nr

Ott&wa.), 21h (Balboa. Heights), 22h. and 23h. (Tucson).

Dec. 3d. Readings at Oh. (Ksara, Granada, Bermuda., San Juan, Huancayo, Fordham
Tucson, and near Wellington), 6h. (Mount Wilson and Tucson), 8h. and 11h.
(Tx'lest), 12]1 A&Ba,ku Erevan, Grozny, Sverdlovsk, Helwan, Ksara, ‘and near Mizu-

Ksara, Juancayo, Triest, B elgra.de, near Bucharest, and near

), 15h (Calcqtta), 2% (Tacubaya and Tucson), 23h. (Ksara),
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Dec. 4d. 16h. 26m. 57s. Epicentre 18°-3N. 145°-2E.

A=—-7802, B=+-5422, C=+-3121; 6=+410; h=+5;
D=+571, E=+-821; G=—-256, H=+178, K=—950.

Tables for depth of focus 0:080 have been used. »
S.

A Az, P. 0-0C. 0-C.
o o m. 8. 8. m. 8. 8.
Vladivostok 272 338 e5 1k —1 e85 — 8
Frunse 637 310 e9 40 0 — —_
Andijan 654 308 e9 53 4+ 2 1752 -1
Tchimkent, 67-4 310 e10 5 -+ 2 — —
Samarkand 696 306 10 16 0 — —_
Sverdlovsk 719 32 11029 —1 e19 2 — 6
Santa Barbara z. 839 56 111 34k 0 —_ —_—
Tinemaha z. 842 53 11136k + 1 — —_
Haiwee 847 54 i1l 38k 0 —_ —_
Pasadena 852" 56 111 40k 0 —_ —
“Mount Wilson z. 853 56 i11 40k — 1 e21 21 - 4
Riverside 85-9 56 i11 42k — 2 —_ —_
La_Jolla 864 57 e1ll 46 0 — —
Palomar z. 865 56 111 46k 0 — —
Tucson 91-6 55 e12 11 + 1 —_— —_—
Huancayo 1404 87 e12 58 ? —_ —_
La Paz z. 1482 93 14 17 ? —_ —
v Additional readings :—
Huancayo i = +13m.35s8. and +13m.45s.
La Paz i = +16m.42s,
Dec. 4d. 23h. 54m. 528. Epicentre 41°:3N. 128°-8W. ,
A=—4721, B=—'5872, C=+-6575; 8=—-1; h=-2;
D=-'779, E=+-627; G=—412, H=—-512, K=—"753.
A Az, P. 0-C. s. O0-C. Supp. L.
o o m. 8. 8. m. 8. 8. m. 8. m,
Ferndale 35 101 e0 54 — 3 i2 2 8¢ — — —
Ukiah 48 114 e118 + 3 e213 + 1 eld4l PP e 29
Berkeley 6-1 122 el 32 - 2 e251 + 6 —_— — _
Branner 64 125 i1 37 -1 — —_ i2 44 PP —_—
Santa Clara 66 125 113 — 5 i2s51 -7 —_ — —_
Lick 6-8 123 i1 44 0 e349 8¢ —_ —_— —
Seattle 79 34 e154 —5 e328 —2 e351 8* e4-2
Fresno N 84 120 e2 6 0 — — —_ — eb1
' Tinemaha 9-2 114 1219 4+ 3 — —_— —_ —_ —
Haiwee 99 118 1228 +1 — —_ —_ _ —
Mount Wilson 110 126 i245 + 3 _— _— —_ —_ —
ena 11-0 127 e243 + 1 (1457 +10 —_— — 149
Riverside 11-6 125 i2 50 0 — — — — —_
Palomar z. 123 126 e2 57 — 2 — — — _— —_
Butte 1277 63 - e3 3 — 2 i6 18 +50 — —_ —_—
Salt Lake City 12-8 87 31 -5 e534 + 4 — — e64
Bozeman 136 65 3 12 -5 eb 50 0 —_ — e7-8
Tucson 17-0 116 4 2 +1 7 0 -10 4 22 PP 8-3
Denver 182 89 e4 35 +19 _— —_ — — —_
Lincoln 241 80 e52 +3 €937 +3 e63 PP e1l09
College 26-0 342 — — el017 +11 e625 PP ell3
.Florissant 29044 82 e6 7 0 e10 58 — 3 —_ — 15-9
St. Louis 295 82 e6 14 + 6 el0 56 — 6 — — e 154
Chicago 306 175 633 +15 el1121 +1 e734 PP el25
Columbia 381 84 —_— — el321 + 5 — ° — el186
Ottawa 382 65 1725 + 2 e1l3 87 — 9 —_ — 18-1
East Machias 441 64 e8'17 + 5 el4 48 + 3 — — e 204
San Juan 577 93 e9 57 + 2 el759 + 6 el13 14 PPP e 256
Irkutsk 76-1 330 — — e?22 8% +33 — e391

’;J
i
8
:
!
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NoTES TO DEC. 4d. 23h. 54m. 52s.

Additional readings :—
Ukiah P = +1m.24s., S = +2m.19s
Berkeley ePE = + 1m. 358., eP = +1m 425 iN = + 2m.30s.
Branner iN = +4m. 27s iE +6m.41s
Pasadena iZ = +2m.5
Palomar iZ = 4 3m. 35
. Salt Lake City eS = +5m.51s,

» Bozeman eS = 4 6m.11s,
Tucson PPP = +4m. 525
Denver eN = +2m.4s., iE = +3m 18s., eN = +4m.40s.
College eS = +10m.335.
Florissant iPE = +6m 135 iE +6m.20s. and +11m.6s.
Chicago eP¢P = +9m.2s.
Long waves were also recorded at San Francisco, Fordham, and Baku.

Dec. 4d. Readings also at 2h. (Oaxaca, Tacubaya, and Tucson), 4h. (Stuttgart, Neuchatel,
and near Zurich), 7h. (Ksara), 10h. (La Paz), 19h. (Andijan, Samarkand, and
Tchimkent), 22h. (Tucson), 23h. (Almata, Frunse, near Andijan (2), Samarkand (2),
Tashkent, and Tchimkent (2) ).

Dec. 5d. 8h. 30m. 6s. Epicentre 14°-3N. 91°-7W. (as on 1939, September 28d.).

Strongly felt in the Mexican state of Chiapas, a.t: Las Casas, Tapachula, etc., and intensity
VI at San Salvador.

Epicentre : 15° 20'N. 92° 36'W, (Tacubaya)
°-TN. 91°-9W. (U.8.C.G.8.).

See Annalg% de I’Institut de Physique du Globe de Strasbourg, Seismologie, tome IV (1939),
p. 83.

A =—-0288, B=—-9690, C= +-2454; 6=+1; h=+6;
D=--999, E=+-030; G=--007, H=—-245, K= —-969.
A Az, P. 0 -C. S. 0-C. Supp. L.
o R m. s. 8. m. 8. m. s, m.
Oaxaca N. 55 299 i1 27 + 2 — — — —_ —
Vera Cruz N. 65 319 i1 38 -1 —_ — — — —_—
Merida N. 6-9 17 il 58 P* —_ —_ — — —
Puebla N. 78 309 el359 +1 —_ —_ —_ - - —_
Tacubaya N, 88 306 1212 + 1 — — — — —
Guadalajara N. 128 301 i3 6 0 —_ —_— — —_ —
Balboa Heights 130 113 e3 1 - 8 e543 + 8 — — 8-2
Manzanillo N. 130 294 e311 + 2 —_ _— —_ —_ —
Mazatlan N. 165 305 i3 58 + 4 — — — — —
Port au Prince 190 76 e4 45 PP ig 19 S8 5 6 PPP €99
Little Rock 20-4 359 i4 39 — 2 i827 + 2 e4 52 g{; 10-9
Columbia 219 23 4 59a + 2 e8 57 + 3 5 38 i10-7
Cape Girardeau 23-0 4 i5 8 + 1 e919 + 5 i522 pP el1:2
St. Louis 24-3 3 i521 + 1 i938 + 1 i535 PP e119
Florissant 244 3 i521 0 i938 —1 i5 37 pP —_
San Juan 24:9 16 i5 26 0 955 + 8 i6 8 PP ili-8
Tucson 250 320 i526a — 1 i9 49 0 5 57 PP 11-3
Lincoln 26-8 355 e5 45 + 1 1016 — 3 eb6 25 PP i11-3
Chicago 277 6 15 51 -1 e10 17 -—186 e6 36 PP il11-2
Chicago Loyola 27-7 6 eb 50 -2 il1118 S8 i7 15 PPP —
Georgetown 27-7 28 i5 55 + 3 10 23 —10 i9 41 pP.P —
Denver 27-8 339 e 57 + 4 el0 42  + 7 e6 1 P —
Pittsburgh 28-0 21 i5 57 + 2 110 40 + 2 i6 37 gP -_
Pennsylvania 29-0 23 i5 57 -7 il1l116 +22 e7 PP e 185
Phila.cfelphia. 294 28 i6 8 + 1 110 40 -21 i7 9 PP i129
La Jolla 29-7 314 i6 10 0 — — i9 20 PP —
Palomar Z. 297 315 i6 8a — 2 — — — — —
Bermuda 30-4 49 6 19 + 3 e10 56 —20 7 23 PP 12-4
Riverside 304 315 i6 14 — 2 ell110 -6 i9 16 PeP —
Fordham 307 28 i620a + 1 ill 24 + i7381 PPP 1154
Continued on next page,
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A Az, P. 0-C. S. 0-C Supp. L.

o o m. s. 8. m. 8. 8. m. s. m.
Huancayo 30-8 147 16 24a 4+ 4 ill 34 +11 713 PP 1129
Mount Wilson 31-1 315 162la — 1 11127 -1 i9 17 PcP —
Pasadena 31-1 315 16 22a 0 i1l 28 0 i9 17 PP e 135
Toronto 311 18 6 22 0 11 - 2 7 30 PPP 139
Salt Lake City 317 330 1623 —4 11133 — 4 e7 34 PPP o181
Haiwee 32-0 320 i6 30 0 ell 45 + 3 1924 PcP —
Santa Barbara 323 314 i632 — 1 — — — — —
Williamstown 324 26 1637 + 3 i12 7 +19 i6 52 P —_
Tinemaha 328 320 i636 — 1 — — 19 22 P —
Harvard 330 28 1i640a + 1 11143 —14 e8 53 PcP e139
Weston 331 28 i642 + 2 il1144 -—-15 i12 8 S il63
Fresno N. 336 318 e6 44 0 ell 56 —10 e9 12 PcP e 202
Ottawa 338 20 1647 4+ 1 i1211 + 1 724 PP 12-9
Vermont 340 24 e835 PP el2 3 -—10 — — 135
Lick 35-1 317 e 6 57 0 e14 31 S8 — — o174
Bozeman 353 337 i6 59a 0 11232 -1 8 29 PPP 14-2
Santa Clara 35-3 317 i6 48 —11 — — 11221 PeS e187
Branner 355 317 ef7 0k 0 i12.31 -5 i8 7 PP el7:0
Berkeley 358 317 e7 3 0 e1239 — 2 i833 PP el182
San Francisco 359 317 e9 547 ? — —_ —_ — —_
Shawinigan Falls 359 22 7T 5 +71 12 44 + 2 — — 174
Butte 362 338 i7 6 0 el244 — 3 e822 PP el51
East Machias 367 29 7 14a + 4 11257 + 3 39 PP 1157
Seven F: 37-1 33 716 + 2 13 2 +1 — —  16-3
Ukiah 371 318 e712 —2 il13 4 + 3 e 4 PP el54
La Paz 3844 141 728 + 3 11333 +13 1 PP 18-2
Halifax 385 33 i728 + 2 11318 — 4 0 PP 179
Ferndale 386 322 i732 + 6 1322 — 1 e16 26 SSS el9+4
Spokane 395 333 i733 —1 e1327 -10 — — e194
Saskatoon 396 347 e930 PPP e13 36 — 2 —_— _— 15-9
Seattle 419 330 e8 5 +11 — — €920 PP el7-0
Victoria 429 330 754 — 8 1418 — 9 918 PP 22-3
Sitka 539 333 e922 — 5 11658 — 4 — — e239
Ivigtut 563 24 e943 — 2 el728 — 6 ell 57 PP e22:6
La Plata 585 147 959 -1 18 1 — 2 — — 239
Rio de Janeiro 60-2 126 i10 12 0 i18 25 0 12227 S8 i294
Honolulu 630 287 1027 —4 119 1 0 el249 PP 1262
College 631 337 1033a + 1 i19 1 -1 el2 40 PP 25-1
Scoresby Sund 699 19 1 — 1 e1956 —28 eld 3 PP e 282
Edinburgh 75 3 12 6 + 7 22 +10 15 7 PP —_
Bidston 77-9 37 — — e27 28 S8 — e 339
Stonyhurst 78-2 37 112 9 + 6 i21 54 -— e3] 54 Lqg 36-9
Jersey 791 41 e12 547 +46 e 22 547 +47 — —-— 35-9
Toledo 792 52 e1212 + 4 e22 8 0 e28 46 ? —
Kew 79-8 39 i12 12 0 i2211 -3 i1217 PcP e 369
Granada 800 54 i1216a + 3 i2315 PS8 16 17 PP i380
Bergen 81-1 30 e12 18 0. e2229 + 1 —_ — 379
Paris 821 42 1225 + 1 2232 — 6 — — e379
Uccle 828 40 i1228a + 1 e2243 — 2 e24 30 PPS e379
De Bilt . 830 38 112 29a + 1 22 47 0 12834 8S 42-2
Clermont-Ferrand 832 45 e13 31 +62 — —_— =
Heligoland 840 36 e18 32 ? e2254 -3 — — 363
Hamburg 854 36 112 41a + 1 23 5 [+ 1] e29 8 SS e369
Neuchatel 855 42 e1242 + 1 — —_ — —
Strasbourg 855 41 el1243 + 2 e2313 + 1 39-9
Basle 857 42 e 12 42 0 e23 6 0] — - —
Copenhagen 86-1 33 i12 45a + 1 23 4 [ 1 2854 S8 36-9
St.ut,tga.rt. 864 40 e1246 + 1 e23 14 [+ 4] el1611 PP 379
Zuric 864 43 e12 47a + 2 e23 18 — e16 10 PP —
Moncalieri 865 45 e12 11 -35 23 8 [— 3] —_— — . 419
Upsala 870 29 e1254% + 6 e23 10 [— 41 18 40 PPP e 389
Chur 872 43 e1252 + 3 — — —_ — e 452
Jena 87-2 39 11247 — 2 e23 11 [— 4] el611 PP e 349
Prague 89-2 38 el254 — 5 e23 24 [— 4] e29 24 e 329
Triest 904 43 e12 54a —10 €23 37 [+ 21 1310 pP e387

Qontinved on next page,
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A Az, P. 0-C 8. oO-C. Supp. L.

° ° m. s. 8, m. s 8. m. s. m.
Rome 908 46 113 8 + 2 12338 [ 0] i16 59 PP i30-7
Pulkovo 92-8 26 13 17 + 1 12348 [— 1] €16 56 PP 434
Belgrade 950 42 e 27 17 PS — — — — e 666
Cernauti N. 96:7 37 e24 13 SKS (e24 13) [+ 3] e24 31 8 439
Moscow 983 26 13 41 0 23 [—24] 17 41 PP 329
Bucharest 98-8 40 17 2 PP 24 20 [— 1] e 19 54 PPP 399
Ar&lﬁuni 100-7 233 —_— —_ 24 24 [— 6] 32 42 SS 46-9
‘Wellington 1019 231 13 54 -3 24 41 [+ 5] 18 27 PP 46-9
Istanbul 102-4 41 e 12 54?2 —65 — — — —
Christchurch 103-8 229 e14 16 +11 124 48 [+ 3] 118 22 PP 482
Sverdlovsk 105-5 15 i14 13 124 54 [+ 1] 118 34 PP 47-9
Helwan 1097 51 e 17 59 PKP 28 PS 119 9 PP —_
Grozny , 1107 32 e 19 54 — — — — 50-2
Ksara 1109 46 el5 9 P i29 4 PS i19 31 PP —_
Erevan 1122 34 e20 29 ? — — — — —
Irkutsk 112-3 350 18 18 [—20] 25 11 [—10] i19 23 PP 619
Caaﬁ’rown 114-5 121 119 42 PP 26 52 {416} e29 26 PS 57-9
B 115-0 32 19 2 [+19] 26 {+ 8} 19 42 PP 61-9
Brisbane . 118-7 247 —_ — e2548 [+ 3] 13 6 PS
Riverview E. 120-3 239 — — e27 24 {4+ 8} e30 18 PS e56'1
Tchimkent 121-1 15 e18 59 [+ 4] — — — 69-9
Frunse 121:7 11 e19 0 [+ 4] — —_ — — —
Tashkent 12119 18 19 2 [+ 6] 25 58 [+ 2] 20 6 PP e684
Samarkand 122-8 20 18 9 [—49] — — — — —
Andijan 123-3 14 e19 4 [+ 5] — —_ 56-9
Zi-ka-wel z. 1247 325 el19 2 [+ 1] — i20 50 PP 69-0
Melbourne . 1249 234 i21 17 PP- i26 12 [+ 7] 130 58 ©PS 581
Hong Kong 135-7 325 22 58 PKS 32 10 PS — — —
Agra E. 1376 13 e19 28 [+ 2] — — 23 PKS 636
Calcutta N. 1434 0 i19 44 [+ 8] e4237 SS 123 56 PKS e 731
Bomba; N 143-7 26 119 38 [+ 1] 129 47 {+ 5; i23 31 PKS —
Hyderabad N. 1470 17 19 42 [— 1] 29 59 {— 3 23 17 PP 49-2
Kodaikanal E 1534 24 120 4 ([+12] 130 40 {+ 3} 123 47 PP —
Colombo E. 1573 23 1958 [ 0] — — —_ — 7140

Additional —
Port au Prince SS = +8m.59s.

u

Little Rock i8S = +8m.54s,

Columbia iP = 4 5m.26s., iS = +9m.2s.

Cape Girardeau iE = +6m.43s., iSE = +9m.23s., isSE = +9m.47s,

8t. Louis iN = +5m.54s., iPPN = +6m.4s., ipPP = +6m.18s., iEN = +9m.49s., isS =
+10m.0s,, iE = +10m.6s., iE = +10m.19s,

Florissant 1SN = +9m.45s., isSZ = +10m.6s., isSE = +10m.14s.

Tucson i8S = +10m.7s.

Lincoln PP = +8m.48s.

Chicago iS = +10m.31s. and +10m.49s.

Chicago Loyola i8SS = +13m.11s.

Denver = +6m.2s., iSPE = +6m.28s., eE = +8m.4s., - eEN = +10m.20s., iN =
+10m.32s., iSN = +10m.50s., isSE = +11m.20s., iN = +11m.41s.

Pittsburgh e? = +10m.22s.

Pennsylvania e = 4-6m.19s., ePPP = +7m.36s., iPcP = +7m.59s.,, e = +9m.12s., 1=
+10m.48., +10m.58s., and +11m.27s., iSSS = +13m.51s.

Philadelphia i$ = +11m.2s. and +11m, 6s.

Bermuda Pc¢P = 4 8m.45s., iS = +11m.50s.

Fordham iPPPNZ = +7m.45s.

Huancayo iPPP = 4 Tm.44s., iPcP = +8m.29s., iS = 4+ 11m.39s.

Salt Lake City eP¢P = +9m.2s.

Williamstown isP = +7Tm.08., PP = +7m.51s., PcP = +9m.21s., iSS = +14m,23s.

Harvard iZ = +9m.41s., iR = +11m.55s.

Lick eSE = +14m.34s.

Bozeman P¢P = +9m.21s.

Berkeley eSZ = +12m.46s., eN = +17m.19s.

Butte ePPP = +8m.37s,, e8'= +13m.2s.

Ukiah eP = +7m.20s., ePPP = +9m.4s., eP.P = +9m.19s.

La Paz SSN = +16m.2s.

Victoria SSS = 4 18m.6s.

Sitka P = +9m.28s., iS = +17m.5s.

Ivlgt\_}:zfl’ Tl+9m. 3s., ePcP = +10m.37s.,, ePPP = +13m.9s., iS = +17m.41s., eSS =

m.11s,

[}
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Honolulu PP = +13m.11s., ePPP = +14m.22s8., SS= +23m.19s., SSS= +24m.44s.,
S8S = + 25! ’

m.178.
College ePPP = +14m.18s., S¢S = +20m.258., eSS = +23m.9s.
Scoresby Sund PPP = +15m.348,, S= +20m.258., S¢S = +21m.318., SS = +24m.468.
Edinburgh SKS = +22m.14s., PS' = +22m.47s., PPS = +23m.6s., S8 = +27m.8s.
Jersey e = +28m.4s. !
Kew iP}I;Z =+—§ %53n.5s., iSKSEZ = +22m.308., eSSE = +27m.10s., eSSSE = +31m.258.,
eLgN = -9m. .
Granada SSZ = -+ 30m.8s., SSSZ = +33m.1s.
Uccle iE = +12m.358., el = +24m.%5s. and -+28m.31s.

m.6s.

Copenhagen +16m.4s., 8= +23m.22s., SS8 = +33m.0s.

Stu::ﬁ&l’t ePPPEN = +17m.59s., eSSN = +28m.49s., eSSSKE = +32m.44s.

Up! eSS — +29m.6s., eSSSE, = 4 32m.548. ?

Jena iPN = +12m.53s., eN = 4-16m.7s., +23m.218. and +28m.54s.

Triest ePP = +16m.358., ePPP = +18m.19s., eSKS = +23m.88., i= +23m.57s., i8S =
iggm.igs.?, ePS — +24m.42s., ePPS= +25m.12s.%, eSS = +29m.21s., eSSS=

m.12s

Rome eZ = + 14m.58., iK = 4 14m.28s., eZ = +16m.16s., 6 = 4+18m.118., eZ = +20m.54s.,
oF — +23m.3s., iE=123m.53s., iSE = +24m.1%s., iPSE= +95m.8s., €SSE=
- 29m.588., €S5SS = +33m.41s.

Pulkovo ePPP = +19m.2s., S = 4+24m.10s., ePPS= 4+25m.388., ©SS= +30m.30s.,
eSSS = +34m. 308,

Moscow iS = +24m.398., PS = +26m.9s.,, PPS=+ 26m.398., SS = +30m.428.

Bucharest, eN = +20m.0s.

‘Arapuni ScSP? = +28m.24s.

Wel%ngton S.SPZ = +27m.9%., 88 = +32m.248., Lg= +42m.548.2

Christchurch PS = +27m.288., 88 =+ 33m.10s., iE = +33m.34s.

Sverdlovsk PPP = +20m.49s., {= +27m.50s. and +29m.8s.

Helwan PPPE = + 25m.14s., iE = +29m.8s.

Ksara eSS = +40m.59s.

Trkutsk eS = +26m.23s., S8 = +34m.428., SSS = +39m.6s.

Cape Town -+26m.58., oSSE = +35m.32s., eSSN = +35m.42s.

Baku PS = +29m.39s., PPS = +30m.50s.

Brisbane iISKKSE = +27m.12s., eSSE = +36m.68s., eSSSE = +40m.54s.

Riverview eE = +37m.188.

Tashkent PPP = 4 22m.43s., SKKS = +26m.558.

Zi-ka-wel iZ = +23m.508. and +46m.46s.

Melbourne +32m.198. and +37m.518., 6= +42m.34s.

‘Agra P?E = +19m.38s. '

Calcutta ~. {PKP,=+ 19m.59s., iPP=-+23m.30s., ePSKS = +33m.428., ePPS=
+36m.49s., eSS = +42m.37s. .

Bomba,%' eE — -+20m.11s., eN = +20m.38s., iE = +20m.46s., iN = +22m.58s., iPPEN =
+23m.53s., iE = +24m.188., eE = +28m.42s., +31m.48s., and +34m.258., 1IEN =
+38m.358., iE = +38m.57s., eN = +42m.52s. .

Hyderabad iN = +35m.59s.

Long waves were also reco ded at Phu-Lien, Sydney, Apia, and Tananarive.

Dec. 5d. 17h. 51m. 42s. Epicentre 12°-6N. 89°-3W. (as on 1938 Sept. 1d.).

A= +-0119, B=—-9761, C=+2168; 6=-—8; h=+16;
Do 1000, B=—-012; G=+003, H=—"217, K = —-976.

A Az P. 0-C. s. 0-C. Supp. L.

° ° m, 8. 8. m. 8. 8. m. 8. m.

Merida N, 83 337 i2 1 —38 — —_ — —_ —_—
Tacubaya N, 117 307 1259 + 8 — —_ —_ — —_
San Juan 231 73 eb5 10 +2 e910 — 6 e544 PP el1:3
St. Louis N. 259 358 eb 33 — 2 10 14 +10 — — e19-0
Tucson 278 319 e5 52 -1 — —— 819 PP eldd
Huancayo 981 151 eb5 54 —1 e10 46 + 6 e8 39 PP 12-4
Palomar z. 325 315 16 35k -+ 1 _— —_— — —_ —_—
Riverside z. 333 315 e6 41 0 — _— —_— —_— —_
Mount Wilson 339 315 16 46 -1 — —_ —_— _ —_—
Pasadena 33.9 315 16 46k — 1 — —_— - —_ —_
Ottawa 347 17 1650 — 4 —_ — —_ — ©188

Adaditional readings :—

Tucson eP = +6m.3s.
Ottawa eN = +11m.18s.2
Long waves were also recorded at Fordham.
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Dec. 5d. TReadings also at Oh. (Tucson), 1h. (Rome), 5h. (near Zurich, Chur, Basle, Stutt-
art, and Neuchatel), 6h. (near Andijan and Samarkand), 8h. (Adelaide, Oaxaca (2)
era Cruz (2), Puebla, and Tacubaya (2) ), 10h. (Huancayo), 11h. (Frunse, Triest

(2), Andijan, and Samarkand), 13h. (near Tananarive and Samarkand (2)), 14h.

(Mizusa.wa), 15h. (Palomar, Riverside, Tucson, Mount Wilson, and Haiwee), 17h.

(Tucson.and near Mizusawa), 18h. (near Branner, Mount Wilson, Haiwee, Pasadena,

and Tucson), 20h. (Grozny and near Erevan), 22{1. (Tucson).

Dec. 6d. 18h. Om. 58. KEpicentre 37°-7TN. 141°-8E. (as on 1939 Aug. 22d.).

Intensity II at Hukusima, Sendai, and Mito ; I at Shirakawa, Onahama, Miyako, Morioka,
Tukubasan, Utunomiya, Mizusawa, and Kakioka.

Epicentre 37°-7TN. 141°-8E. Shallow.
See Sgilsmologica.l Bulletin of the Central Met. Obs., Japan, for the year 1939, Tokyo, 1949,
p. 31.

*
= —-6234, B =+ 4905, C= +-6090 ; 0=-+10; h=-1;
D=+618, E=+-786; G=—-479, H=+-377, K= —-793.

A Az, P. 0-C. S. oO-cC. Supp. L.

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

Sendai 0-9 309 017k — 3 032 — 2 — — —
Hukusima 1.1 273 0 22k 0 0 39 0 — — —_
Onahama 1-1 223 023k + 1 030 — 9 — —_ —_
Mizusawa 1-5 343 10 26 - 2 047 — 2 —_ —_— —_
Mito 17 219 028k — 3 047 -1 — — —_—
Kakioka 19 221 033 -1 058 — 1 — — —
Miyako 19 4 0274 — 7 051 — 8 — — —
Utunomiya 19 233 0 37a + 3 11 + 2 — — —
Tukubasan 20 222 0 35 0 1 2 0 — — —
Tyosi 21 201 02 —11 055 — 9 — —_— —
Akita 24 326 043 + 2 122 S — — —
Maebasi 26 239 0 46a + 2 120 + 3 — — —
Tokyo Cen. Met. Ob. 2:6 219 040 — 4 116 -1 — — —
Yokohama 2-8 217 0 47 0 122 0 — — —
Hatinohe 28 356 0 43k — 4 117 -5 — — —_
« Aikawa 2-8 276 05 + 3 135 8 — — —
Nagano 30 247 053 + 3 140 8¢ — — —
Aomori 32 346 0 51 -1 13 +1 — — —
Mera 32 210 050 — 2 142 S* — — —_—
Hunatu 3:3 228 054 +1 13 + 3 — — —
Misima 35 223 0 57 0 143 + 3 _— — —
Toyama 3-8 256 1 9 P* 145 - 2 — — —_—
Nagoya 4.7 237 115a + 1 2 9 -1 — — —_
Sapporo 5:3 356 122 0 23 S* — — —
saka 59 241 135 + 4 2 57 S* — — —_
Nemuro 63 26 126k —10 232 -—18 — — —
Koti 79 241 2 3 + 4 2 43 3 — — —
Vladivostok 9-3 308 e218 + 1 e4 14 + 9 — —  e47
Irkutsk 299 313 — — e10 552 —14 — — 159
Andijan 526 297 e920 + 2 — — —_— —_ —
Tashkent 54-5 2 — — e1l7 13 + 3 — — e254
Sverdlovsk 54-9 319 10 28  +53 18 8 452 — — 269
aiwee 759 55 e 1l 41 — — — — —_ —
Mount Wilson z. 770 56 ill 46 —-10 — — — — —_
Pasadena z. 77-0 56 ill 46 —10 — — — — —_
Riverside z. 176 56 e 1l 50 —1 — — —_ —_ —
Ksara 81-0 305 el7 46 PPP e28 7 SS — —_ 499
Tucson __ | 829 54 e12 20 - 8 — — — — —
Balboa Heights 1196 48 — — e28 48 ? —_ —_ —
La Paz z. 146-2 59 19 38 [-— 3] — — — —_ —_

Additional —
Tucson ef’e:mfgm.ws.
Long waves were also recorded at Baku.
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Dec. 6d. Readings also at_1h. (La Paz and Mizusawa), 6h. (Samarkand), 7h. (near Basle)

8h. (Irkutsk, Sverdlovsk, Mount Wilson, Pasadena, Ksara, Riverside, Tucson, and

Baku), 13h. (Samarkand, Frunse, Andijan, and Aimata.), 14h. (near Tananarive),

17h. (kndija.n, near Wellington, and New Plymouth), 19h. (Apia, Tucson, Ksara,

and Mount Wilson), 20h. (Tchimkent, Tashkent( 2), Tucson, Ksara, Mount_Wilson,

Andijan, .Almata, Frunse, Samarkand, Baku, Riverside, Sverdlovsk (3), Irkutsk,

V! vostok, and near Zurich), 21h. (Baku), 22h. (Neuchatel, Zurich, Pasadena,

Riverside, Mount Wilson, Tucson (2), Haiwee, and Tinemaha), 23h. (Tucson,
Viadivostok, and Sverdlovsk).

Dec. 7d. 11h. 16m. 19s. Epicentre 51°-7TN. 178°:5W. (as on 1939 July 2d.).

A= —-6221, B=—-0163, C=+-7828; 6=+5; =—6;
D=-:026, E=+1-000; — —782, H=—-020, K = —622.

A Az P. 0-C. s. O0-C. Supp. L.

N N m. S. 8. m. 8. 8. m. s. m.

College 206 38 e4 47 + 4 e 8 29 0 e457 pP el04
Sitka 253 60 — — e16 35 S¢S — — —
Mizusawa B 306 262 (e630) +12 e630 P — — —
Vladivostok 341 276 e6 51 + 3 el2 26 412 — — 183
Honolulu 34-3 144 — — (114 14) S8 — — il1l4+4
Victoria 349 73 4 45 ? 13 +42 el14 29 SS —
%ggkane 387 72 i6 21 —66 el215 -—T0 — — —
ah 398 87 e8 3 pP  e13 46 + 4 — — e16'5
Bozeman 435 70 e8 1 ~ 6 el4 22 -—14 — — e184
Tinemaha 442 84 i810 — 2 — — i9 57 PcP _—
Haiwee 450 85 i8 152 — 4 — — i9 59 PcP —_
Sante Barbara z 450 88 1815 -4 — — — —
Irkutsk 454 304 e7 417 —41 18 41% S8 e9 417 PP 23-7
alt Lake City 458 71 823 —2 'i15 0 — 9 e18 26 ES) —
asadena 461 87 18 25a — 3 —_ — — — e210
Mount Wilson 462 87 i8 24a — 4 —_ —_ —_ — —
Riverside 467 87 18 27a — & — — -—_ — —
La Jolla 476 88 e8 34 -5 — —_ — _— —
Zi-ka-wei z. 480 270 e8 51 + 8 — — — — —
Tucson 520 19 9a — 4 e16 53 +17 ell1 16 PP 228
Lincoln 547 67 e9 30 — 3 1658 —15 e19 13 S¢S o221
Scoresby Sund 569 9 — — e18 14 PPS — — e 280
Chicago 591 61 e9 58 -6 el8 ~10 e10 42 PP e 241
Florissant 59-7 65 i10 4 — 5 e18 6 —13 — — 30-6
St. Louis 599 65 el0 6 — 4 o¢1810 -—11 e2217 Ss —_—
Sverdlovsk 61-4 328 i10 24 + 4 18 47 + 17 — — 31-7T
Ottawa 627 50 e10 25 — 4 — e12 417 PP 23-7
Pittsburgh z. 642 57 i10 37 - 2 ' — — — —
Pennsylvania 65-0 56 — — el1l9 7 -19 —_— -— —
Williamstown 659 51 i10 47 -3 — — — — —_
Pulkovo 66:4 345 e 10 53 0 e19 43 0 —_ —_ 376
Frunse 666 310 el10 55 + 1 —_ — — —_ —
Harvard 669 50 110 52a — 4 —_ — — — e 407
Fordham 670 53 i10 54 — 3 e20 46 +56 — — e 322
Philadelphia 670 55 e13 56 sPP e19 24 —26 e27 31 SSS e 28°7
Columbia 68-4 62 — — e1959 — 8 e?21 55 SS8 e3ld
Moscow 68-8 339 11 11 + 3 20 14 + 3 —_ — —
Tchimkent 693 313 ell 15 + 4 — —_— —_ — —
Tashkent 703 312 14 2 PP e2032 + 3 15 48 PPP e 372
Copenhagen 726 355 i11 3¢ + 3 12057 + 1 — — 34-7
De Bilt 76-5 358 ell 56a + 2 _ — — — €367
Jena N. 774 353 el2 + 3 — — — —_ —
Uccle 77-8 359 e 12 + 4 e21 53 0 — — €367
Baku 791 325 12 17 + 9 e2230 +23 — — 423
Brisbane 82-T 206 —_ — i2247 + 3 e27 290 S8 —_
San Juan 888 61 ¢13 18 pP 02316 [— 9] e18 56 PP e 42-4
Riverview N. 892 205 — — 2329 [+ 1] — — e 276
Sydney 89:3 205 — — e2341 -1 — — 275
Ksara 897 332 el13 5 + 4 e2358 + 6 25 27 PPS 44-7
Adelaide 94-1 214 — — ©e29 46 ¢ e 30 49 S 31-5

Continued on next page.
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1939 - 486
A Az, P. 0-C. 8. O0-C. Supp. L.
° m. 8. 8. m. 8. 8. m. 8. m.
Melbourne 94 7 208 e 21 47 ? e24 41 + 5 — — 26-8
Perth 101-2 233 — — 12641 PS i3229 S8 1347
Huancayo 107-5 87 — — ©24 44 [—17] e29 13 PPS e 442
Additional

readings :—
College ePP = +5m. 3ls., S =+8m. 483 esS = 4 9m.46s.
Victoria S8 = +17m.1
Spokane iN = 4 6m. 275.
Haiwee eScPZ = +13m.47s.
Irkutsk e = +13m.41s.?
Tucson2%)P 5+9m .248., ePPP = +12m 42s., esS = +17m.11s., eSS = +20m 33s., e8SS =
+20m.558
Lincoln 8 = +17m.28., eSS = 4 21m.11s.
Chicago ePPP = +13m.13s., esS = + 18m.26s., eSS = +21m.46s.
Florissa.nt eE = +19m.46s., iN = +19m.49s.
Pennsylvania i = +19m. 188.
Harvard eN = +37m.41s.?
Fordham iZ = +11m.15s.
Tashkent e = +21m.4s., +23m.19s., and + 29m.5s.
Brisbane eN = +21m.29s. and +92m.29s. , iIN= +27m.358., eE = +30m.23s.
San Juan 8 = +23m.36s., eSS = + 29m.32 5.
Ksara SS = 4-30m.13s,
Perth i = +27m.33s., iS +29m.44s.
Huancayo eSS = +34m 68., eSSS = +37m 518.
Long A;vam were also recorded at Cape Town, Upsala, East Machias, Grozny, and
ap! B

Dec. 7d. Readings also at 1h. (Zurich), 2h. (near Mizusawa), 5h. (near Mizusawa), 8h.
Triest), 10h. (Bucharest), 11h. (Tinemaha, Haiwee, Santa Barbara, Irkutsk,
a.sadena, Mount Wilso Triest, Riverside, La Jolla, Tchimkent, Tashkent, Hel-

flurch 1.a Paz, Rome, Ksara (2), Baku, "Sverdlovek, and
Tncson), 12h. (Uccle and Rome), 13h. (De Bilt, near Mizusawa, and Oolumbia), 14h.
(La Plata, Columbia, and La Paz), 16h. (Mizusawa.), 17h. (near Manila, Baku, Sverd-
lovsk and Vladivostok), 18h. (Andg Samarkand, Frunse, Viadivostok, and
), 19h. (near Mizusawa), 20h. ( urich (2), Stuti , near Chur, Neucimtel,
e, and Huancayo), 22h. (near Erevan, Grozny, and Tucson).

Dec. 8d. Readings at Oh. (Riverside, Vladivostok, Mount Wilson, Pa.lomar, Pasadena,
Tucson, Andijan, Sverdlovsk, and Baku), 1h. (Ott.awa., Seven F hawinigan
Falls, Bucharest, and Ksara), 4h. (nea.r Tanana.rive (2) and An an), 6h. (Sverd-
. lovsk and Baku), 7h. (Ksara), (Erevan, G ngv verlovsk, Ba.ku,
Tucson, and Sotchi), 10h. (Twub&ya.), 12h. (Tucson), 13h. (Andijan), 16h. (And'
%gl]: E%ear Ogaka (2) and near Mizusawa), 22h. (near Sotchi and Balboa Heig ts),

. (Tucson

Dec, 9d. 10h. 20m. 39s. Epicentre 3°-28. 143°-7E. (as on 1938, August 30d.).

A =—-8047, B=+-5911, C=—-0555; 6=+2; h=+T7;
D=+-592, E=+806; G = ++045, H=—-033, K= —-998.

A Az, P. 0-C. s. O-C. Supp. L.

o o m. 8. 8. m. 8. 8. m. s. m.
Riverview N. 313 168 — — €10 51 —40 — — e169
Irkutsk 645 335 — e19 21? + 2 — —_ —
Frunse 77-1 316 e 11 58 + 1 — — — — —
Andijan 78-1 313 + 1 2 + 6 —_— — —_
Tchimkent 805 314 12 15 0 i2224 + 2 — — —
Samarkand 819 310 12 8 -—15 — — — —
Sverdlovsk 889 327 i1254 — 4 e23 18 [— 8] — — 453
Baku 950 309 — — e26 11 _ —_ 36-9
Pasadena 7. 985 56 e13 28 —14 — — — — —
Mount Wilson z. 986 56 e13 28 —14 — — — —_ —
Riverside z. 992 312 e13 31 -—14 —_ — S—
Tucson 1048 58 e 18 16 PP — — —_

Long waves were recorded at Adelaide.
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Déc. 9d. 20h. Undetermined shock.

-Mizusawa SE =20m.46s.

Vladivostok e =21m.50s. and 22m.1s.

Irkutsk e =23m.0s., 31m.58s., and 32m.42s.

‘Adelaide iP —24m.4s., iS =29m.30s., SS =31m.30s., L =32-3m.
Andijan P =24m.44s.

Tchimkent P =24m.45s.

Frunse P =24m.47s.

Melbourne i =24m.49s. and 27m.22s., L =30m.37s.
Tashkent e =24m.54s., 25m.21s., 34m.35s., and 35m.37s.
Samarkand P =25m.0s.

Riverview eE =25m.7s., eN =27m.25s. '
Sverdlovsk P =25m.36s., S =35m.15s., L =55-0m.
Bucharest eSEN =27m.33s.

Tucson eP =31m.50s.

La Paz PZ =32m.12s.

Bozeman e =35m.2s.

Baku e =38m.28., L =52-0m.

Dec. 9d. Readings also at 2h. (Bozeman), 3h. (De Bilt, San Juan, Tucson, and Sverdlovsk),
4h. (near Mizusawa), 6h. (Tchimkent (4) ), 12h. (near Apia), 15h. (Moncalieri), 18h.
(Bunnythorp, Christchurch, and Wellington), 22h. (Basle).

Dec. 10d. 20h. Undetermined shock.

Bucharest eEN =19m.0s., eN =19m.15s., iN =19m.31s., SEN =19m.58s., iN =20m.20s.
Cernauti ePN =19m.52s., eE, =22m.26s., eN =22m.33s., LE =25m.

Helwan eZ =19m.548. and 22m.18s.

Belgrade eP =20m.11s., e =20m.25s., iZ =21m.6s., INE =21m.258., iZ =21m.37s.

Szeged ePE =20m.30s., eN —21m.138., eE =21m.16s., eN =22m.11s.,. 22m.38s., eL =

23-4m. : N
Pulkovo eP =21m.34s., €S =26m.4s., L =28-6m.
Moscow P =21m.43s,, S =26m.568., L =28-Tm.
Ksara e =21m.48s8. and 23m.42s.

Grozny e =21m.16s.

Sotchi e =23m.2s.

Sverdlovsk eP =23m.24s., e =28m.29s., L =35-5m.

Triest ePg =23m.288., i =23m.32s., S¢ =23m.48s.

Baku eP =24m,9s., e =26m.108., eL, =27-9m.

Rome e =24m.15s., 25m.28s., and 26m.0s.

Erevan e =25m.258.

Long waves were also recorded at Prague, Uccle, and De Bilt.

Dec. 10d. Readings also at 3h. (Palomar, Haiwee, Tinemaha, Apia, Mount Wilson, River-
side, Pasadena, and Tucson), 5h. (Huancayo and Tucson (3) ), 6h. (Tucson), 10h.
(Mount Wilson, Riverside, and ‘Pasadena), 11h. (Tucson), 12h. (Stut , DNear
Neuchatel, Basle, and Zurich), 13h. (Ksara), 15h. (near Istanbul, La Paz, Tacu-
baya, and Stuttgart), 16h. (Tucson), 17h. (Tucson), 18h. (Tucson and Tacubaya),
19h. (Rome), 20h. (Bucharest).

Dec. 11d. Readings at Oh. (Tucson), lh. (Tucson, Sverdlovsk, and near Irkutsk), 2h.
(Harvard, Fordham, Salt Lake City, Chicago, Bermuda, Tucson (2), San Juan, and
near Port au Prince), 3h. h, Tucson, and Samarkand (2) ), 5h. (Samarkand),
7h. (Tucson, Mount Wilson, Riverside, La Paz, Hu&nc&io, & ta, Sverdlovsk,
and Ksara), 10h. (Pasadena, Huancayo, near La Paz, Riverside, Mount_Wilson,
Tucson (2), and Bozeman), 11h. (Rome and Samarkand), 13h. (Bozeman, Jena (5),
and near Apia), 15h. (La Paz), 17h. (San Juan and fear Port au Prince), 18h.
(Tashkent, Andijan, Frunse, Tchimkent, Almata, Sverdlovsk, and Samark&n(i (2)),

. 19h. (near Apia), 22h. (near La Paz and Huancayo).
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Dec. 12d. 2h. 50m. 9s. Epicentre 15°-5N. 91°-TW.

A=—-0286, B=—-9637, C=+2656; o6=+8; h=+486;
D=-1-000, E=+-030; G =—008, H=—265,K=—"964.

Tables for depth of focus 0-020 have been used.

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

B o m. 8. 8. m. s s. m. s. m.
Oaxaca N 51 289 118 + 2 —_— — —_— —_— —
Vera Cruz N 56 312 1 22 0 —_ — — — —
Merida N 58 21 13 +10 —_ — — — —
Tacubaya N 81 300 i2 0 + 4 — — — — —
Columbia 20-8 26 e4 30 0 e811 + 3 eb 58 8P =
Cape Girardeau 21-8 5 i4 42 + 2 i829 + 3 i4 40 pP —
St. Louis 23-1 3 i4 52 0 — —_ i5 47 PP —
Florissant 232 3 i454 + 1 — —_ i5 49 PP —
Tucson 24-1 318 eb5 2 (1] — —_ i5 50 pP —
Palomar z. 289 314 15 45 1 — — i6 30 pP —
Riverside ’ 296 314 ib5 52 0 — — i6 37 pP —
Mount Wilson 30-2 314 i5 56k — 2 — —_ i6 42 pP —
Pasadena 30-2 314 i5 57 -1 _— —_ i6 42 pP —
Haiwee 31-2 317 i6 5 -1 — — i6 54 DP —
Huancayo 318 148 e6 13 + 2 11 9 0 — — e135
Tinemaha 3119 318 e6 13 + 1 —_ i7T 5 pP —
La Paz Z. 394 143 e7 13 - 3 — — —_

Tucson also gives eP = +5m.16s., i = +5m.38s. and +5m.46s., esP = +6m.24s.

Dec. 12d. Readings also at 2h. (Oaxaca), 3h. (Tashkent, Tchimkent, Sverdlovsk, Andijan,
and Samarkand), 4h. (Colombo), 5h. (Vladivostok Adelaid , Riverview, Tchim-
kent, Andijan, and Sverdlovsk), 9h. (Jena and 'fucson), 11h. (Tchimkent and
Samarkand), 13h. (Tucson), 15h. (Tucson), 16h. (Tucson), 17h. (Wellington, Har-
vard, and Triest), 18h. (La Paz), 23h. (Andijan).

Dec. 13d. Readings at 0h. (Tchimkent), 2h. (Vladivostok and Sverdlovsk), 3h. (Baku), 4h.
(near Tananarive, Basle, Strasbourg, and near Clermont-Ferrand), . (Frunse,
Andijan, and Tchimkent), 8h. (Andijan), 12h. (Bozeman, Tucson, Palomar, Mount
Wilson, Riverside, and Pasadena), 13h. (Lincoln and Sverdlovsk), 14h. (Ksara,
Wellington, and Baku), 15h. (Tinemaha, Haiwee, Baku, La Joi]a, Tashkent,
Irkutsk, Santa Barbara, Andijan, Ksara, Sverdlovsk, Palomar, Mount Wilson,
Riverside, Pasadena, and Tucson), 17Th. (Williamstown), 18h. (La Plata, San Juan,
Toledo, Tucson, Pasadena, Riverside, Palomar, Mount Wilson, Huancayo, and
near La Paz), 20h. (Lincoln), 22h. (Rome and near Andijan).

Dec. 14d. 20h. 18m. 36s. Epicentre 47°-3N. 11°-3E.
Intensity IV in the area of Wetterstein.
Epicentre 47°20’N. 11°18’E. (Stuttgart)

Se?1 9Agj:).t;umlessge PInstitut de Physique du Globe de Strasbourg, Seisinologie, tome IV
, D. 83.
A=+-6674, B=+-1334, C=+-7326; 6=—-8; h=—4;
D=+-196, E=—-981; G=+718, H=+-144, K = — 681,

A Az . 0 -C. s. o0-¢C Supp. L.

o B m. s. s. m. 8. 8. m. 8. m.
Ravensburg 12 293 e0 23 -1 e0 39 — 2 — — —
Chur 13 249 e0 25 0 e0 44 0 — — —
Zurich 19 272 e0 37 P el 2 Se — — —_
Stuttgart 20 316 e036 + 1 i0 57 -5 e0 38 P* —
Triest 24 134 — — el14 + 2 — — —_
Basle " 25 275 e0 49 Pg el 20 Sg — — —
Strasbourg 2.7 298 — — el1l290 S, —_ —_— —_
Neuchatel 30 264 e0 49 -1 el34 S* — — —
Jena 36 1 —_ —_ el 30 -—12 el 50 S* —_

Additional readings :(—

Stuttgart iS* = + 1m.4s., iSgEN = +1m.8s.
Triest e = +1m.27s. and +1m.32s.
Jena eN = +41m.34s. .
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Dec. 14d. Readings also at Oh. (near Grozny), 1h. (Mount Wilson, Brisbane, Ksara, River-
side, Tucson, and Sverdlovsk), 2h. (near Samarkand and Baku), 4h. (Tucson (2) ),
5h. (Mizusawa), 7h. (Adelaide), 9h. (Bozeman (2), Salt Lake City, Tucson (3), and
Huancayo), 12h. (Tucson), 13h. (near Mizusawa and Tucson), 17h. (Tucson (2) ),
18h. (near Mizusawa, Apia, Tucson, and Wellington), 20h. (’nea.r Mizusawa and
Rome), 21h., 22h. (2), and 23h. (Rome).

Dec. 15d. Readings at Oh. (Melbourne, near Triest, Riverview, and Rome), 1h. (Rome
(2) and Triest (2) ), 2h. (Triest), 3h. (Rome, Andijan, and Samarkand), 4h. (Rome),
6h. (San Juan, Port au Prince, and Ksara), 11h. (Huancayo, Tucson, and La Paz),
12h. (Andijan), 13h. (Jena (3) and Samarkand), 14h. (La Paz), 15h. (Tucson), 17h,
(Riverside, Mount Wilson, Palomar, Bozeman, and Tucson), 18h. (Tucson and
Triest), 19h. (near Erevan and Tucson), 20h. (Tucson and Ksara), 21h. (La Paz and
Ksara), 22h. (Baku and Sverdlovsk).

Dec. 16d. 10h. 46m. 33s. Epicentre 43°-7TN. 147°-6E. (as on 1939, July 12d.).
Intensity IV at Nemuro ; IIT at Abashiri, Kushiro, Obihiro, Urakawa ; 1I at Hatinohe,
* Miyako, Aomori, Morioka, Mizusawa, and Hakodate; I at Mori, Hukusima, Mito
Tukubasan, Kakioka, and Utunomiya.
Epicentre 43°-7TN. 147°-2E. Depth 120km.

See Sgigsmologlcal Bulletin of the Central Met. Obs., Japan, for the ‘yea.r 1939, Tokyo 1949,
p. 32. . .

>

A =-—-6124, B= 43886, C=1-6884; d=—6; =-3;
D=+-536, E= 1844 G =—-581, H=+-369, K=—"-725.

Tables for depth of focus 0-:005 have been used.

A Az P. 0 -C. s. 0-C. Supp. L.

° o m. s.. 8. m. 8. 8. m. s. m.
Nemuro 14 256 0 28 + 4 048 + 5 —_ — —
Sapporo 46 264 111 + 2 157 — 5 —_ — —
Mor| 5-4 253 122k + 2 22 + 3 —_— —_ —_
Hatinohe 56 236 121k — 2 217 -—10 - — —
Aomori 58 242 127a + 2 23 — 2 — —_ —_
Miyako 5-8 228 124k — 1 225 — 17 — — —
Mizusawa 67 229 il 36 - 2 i244 -10 —_ — —_
Akita 6-8 237 142 + 3 257 +1 — —_ —
Sendai 74 225 145a — 3 3 4 -1 —_ —_ —
Hukusima 80 225 154k — 2 320 — 6 — — —_—
Onahama 85 219 2 3 0 325 —13 — — —_
Aikawa 9-0 234 211k + 1 344 -7 —_ —_— —_
Mito 9-1 219 2 9 — 2 345 — 8 —_ —_ —_—
Kakioka 94 220 2 12 -3 351 — 9 — —_ —
Tyosi 9-5 215 213 — 4 352 -—11 — — —_—
Kumagaya 9-8 223 2 23 + 2 4 22 — 8 — — —_—
Maebasi 9-8 225 219, - 2 334 -36 — — —_
Nagano 10-0 229 2 23 0 410 - 5 — —_ —_
Tokyo Cen. Met. Ob. 10-0 220 2 22 -1 347 -—-28 — — —
‘Wazima 10-3 236 2 27 0 417 -5 — — —_—
Yokohama 10-3 219 2 28a + 1 414 -— 8 — — j—
Hunatu 10-6 223 2 30 -1 425 — 4 — — —
Mera 10-6 217 2 33 + 2 432 + 3 —_ — —
Nagoya 11-8 227 2 48 0 4 35 —23 —_— — —
Hamamatu 11-8 223 2 55 + 7 452 — 6 — — —_
Toyooka 12-8 235 3 1la 0 513 — 9 — — —
Osaka 130 229 i3 6a + 2 536 + 9 — — —
Hamada 14-9 239 3 37 + 9 6 7T —5 — — —
Koti 14-9 232 332  + 4 622 +10 — — —_
Hirosima R 150 237 3 38 + 8 6 26 412 — — —_
Simidu 15-8 231 3 43 + 3 6 54 +21 —_ — —_
Izuka 16-6 238 353 + 3 7 6 +15 — — —_
Taikyu 16-6 248 3 47 -3 6 51 0 — —_ —_
Hukuoka 168 239 e3 54 + 2 79 +13 — —_ —_
Kumamoto 17-1 236 3 58a + 2 717 +14 — —_ —_

Continued on next page.
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A Az P. 0-C: 8. O0-C. Supp. L.
° ° m. 8. 8. m. 8. 8. m. 8. m.
Zinsen 171 255 357 + 1 710 + .7 — — —
ima, 181 233 415 + 7 741 +16 — — —
n 200 264 432 + 2 815 + — —
Zi-ka-wei 24-1 247 i5 13k + 3 927 + 6 i531 DpP 141
Miyakozima 26-3 232 441 —50 935 -—2 — — —
Hong Kong 349 242 648 + 1 12 17 + 4 7 3 pP —
Mm’;ﬁa 369 225 i7 8k + 4 1251 + 7 — — 178
Phu-Lien 109 248 e7 41 + 4 11349 + 5 — —
College 409 35 e738a + 1 el3 41 -— e8 4 pP el70
Semipalatinsk 450 304 8 9 — 2 e13 43 —61 — — —
Sitka 483 45 e835 — 2 15 33 + 2 10 33 PP e 23-2
Almata, 498 296 851 + 3 — — — — —
Honolulu 502 97 o842 —9 el6 0 + 3 e857 pP 1200
Frunse 515 206 9 2 4+ 1 16 20 + 5 — — 2
Calcutta N. 328 266 19 24 — 9 11625 — 8 e9 14 pP —
Sverdlovsk  * 534 318 1914 -—1 i1637 — 4 1936 pP 31:3
Andijan 54-0 295 920 0 16 55 + 6 — — —
Tchimkent 55-0 297 9 27 0 i17 5 + 3 — -— —
Dehra Dun N. 556 282 e9 46 +15 e17 20 +10 — — e289
Tashkent * 557 297 1931 — 1 el7 12 0 e956 DpP —
Agra E. 575 278 18 43a —62 11733 — 3 9 58 pP —
Samarkand 581 296 e9 55 + 6 — —_ —_— —
Victoria 586 52 — — e24 27 888 — — 324
Ferndale 6244 59 el0 39 +21 — — i11 2 pP —
Hyderabad 632 268 10 22 — 2 18 46 — 3 10 40 PP 301
638 60 61237 PP e1837 —19 1933 8 263
Moscow 647 324 1034 + 1 19 -1 10 56 DP 34-5
Pulkovo 64-8 331 11031 —3 119 2 — 6 10 55 pP 308
Scoresby Sund 65-1 357 10 40 + 4 19 23 +11 20 3 88 277
Berkeley 652 61 e10 45 + 8 — — ell1 27 ©pP —
Lick 659 61 e10 41 0 — — — — —
Butte 660 47 e1038 — 4 e19 23 0 el254 PP 272
Bombay 66-3 273 110 45 + 1 119 27 0 12042 SS 1368
Bozeman 670 48 e 10 46 - 2 19 38 + 3 ell 11 pP —
no N. 675 61 e10 27 —24 e19 277 —14 — — —
Tinemaha 682 59 110 56 0 el1954 + 5 e3915 PP’ —
Baku 68-3 306 11059 + 3 11954 + 3 — — 334
Kodaikanal . 687 263 i11 0a + 1 11959 + 4 12013 PS 337
Grozny 688 309 i11 6 + 7 120 3 + 6 — — 290
Barbara 689 62 i11 1 + 1 e20 0 + 2 — — —
Haiwee 6900 59 i1l 0 —1 el1958 — 1 e3912 PP —
Upsala 690 335 i10 57 — 4 19 49 -10 — — 324
Colombo . 692 20 1 1 —1 20 2 + 1 — — 338
Salt Lake City 697 53 11 3 -—2 120 8 + 1 el545 PPP 285
Piatigorsk 698 312 e1035 —30 120 7 -— 1 — — —
Mount Wilson 701 61 i1l Ta 0 e2 15 + 3 il1l130 pP —
Pasadena 701 61 i1l Ta 0 12 13 + 1 i1124 pP e?28
Riverside 707 61 11110 —1 e2 18 -1 11133 pP —
Palomar 7144 62 111 15a 0 — — ji11 33 DpP —
Erevan 71-5 308 11122 + 6 20 40 +12 — — —
La Jolla 715 61 ell1l5 —1 e2031 + 3 — — —
Bergen 718 342 e 10 277 —51 e19 277 —65 — — o314
Sotchi 719 314 1119 + 1 20 35 + 2 — — 394
Copenhagen 74-0 335 i1l 30a 0 i25 — 1 i22 7 PS8 334
Cernauti 750 325 i11 21t — 9 20 57 —11 — — 404
Tucson 76-0 58 i1l 42 0 21°16 — 3 i12 3 pP e317
Hamburg 76-5 335 i1l 46a + 1 12125 + 1 — — 304
Heligoland 766 339 ell 44a — 1 €21 27 + 2 — — 364
Riverview 772 177 .e12 0 +11 12139 + 7 i22 0 PS e356
Sydmey 77-3 — . e2139 + 6 e2 45 SS e323

Continued on next page.
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A Az P. 0 -C. . 0-C. Supp. L
° ° m. 8. 8. m. 8. 8. 8. m,
Edinburgh 777 344 e 11 46 -5 — —_ — — —
Lincoln 779 44 11 45 -7 12127 —-12 el1l5 9 PP e336
Bucharest 78-0 321 111 554 + 2 2143 + 3 el4 25 PP —
ague 781 332 i1155a + 1 12142 +1 e22 3 PS8 36-4
Jena 782 332 e 11 54 0 i2143 + 1 12212 PS e354
Budapest 78-5 326 111 57 +1 i2149 + 4 e1317 pP e 340
Istanbul 79-1 319 11 52 -1 21 57 + 5 — — e 504
Szeged 79-1 327 112 1 + 2 e21 54 + 2 i1216 PP o274
De Bilt 792 337 112 Oa 0 21 53 0 112 16 pP 354
Stonyhurst 795 343 e12 2 + 1 i2157 + 1 —_ — 40-4
Belgrade . 80-1 '324 i12 4k 0 i22 2 0 —— — e 364
Bidston 80-1 343 i12 0 — 4 122 5 .+ 3 12252 PPS e4l4
Uccle 806 338 i12 7a 0 i22 — 1 11223 pP e 364
Ksara 809 307 i12 10a + 1 12222 +11 i12 26 DpP —
Stuttgart 809 333 e12 8a — 1 12211 0 11230 pP e384
Kew 812 340 112 11a + 1 12215 + 1 112 26 PcP e 420
Oxford 81-2 342 112 12 + 2 i2211 3 — — 354
Chicago 8144 39 e12 10 -1 i2216 0 e12 40 pP e 337
Strasbourg 81-6 334 e12 12 0 12213 -5 e1221 pP 41-4
Triest 82:1 330 12 16a + 1 12221 -— 2 12 31 pP 384
Zurich 824 333 e12 16 0 e2224 — 2 — — —
Basle 82-5 334 e12 17 0 e2229 + 2 e1239 pP —_
‘hur 825 333 e12 18 +1 e2230 + 3 — — —
Florissant 826 41 e 12 22 + 5 2232 + 4 11239 pP 42-6
829 337 i12 20a + 1 12230 -1 25 PS e395
Neuchatel 832 334 e12 20 -1 e2227 -1 — — —_
Besangon 83:3 335 e 12 26 + 5 12240 + 5 — — —
Ottawa 833 29 il12 20 — 1 i223 -1 i1526 PP 374
Shawinigan Falls 833 27 12 22 + 1 22 36 + 1 — — —
Toronto 834 32 i12 21 — 1 122 36 0 15 33 PP 36-4
Jersey 83-8 342 e 12 23 —1 2239 —1 e2334 =8 404
Cape Girardeau 84-2 42 112 23 — 3 e2243 -1 11239 pP —_
Little Rock 847 46 e 12 30 + 2 12250 + 1 — —_ —
Moncalieri 84-8 334 — — 132 45 8SS8 — —_ 52-4
. Arapuni 85-3 158 — _— 21 27¢ ¢ — — 415
Clermont-Ferrand 85-3 336 113 35 pP —_ —_— —_ — e497
Rome 85-7 327 i12 33a 0 e2255 — 4 113 42 gP e 40-3
Pittsburgh 85-9 34 112 34 0 i23 1 0 i15 57 P —_
Helwan 86-4 309 i12 39k + 3 23 -5 pP —
Williamstown 86-5 28 i12 4 + 3 12416 PS 11255 pP e40-8
East Machias 866 23 12 37 0 e2250 [— 6] 16 25 PP e 388
Harvard * 87-3 27 112 4l1a 0 2316 + 2 i16 4 PP e425
Weston 87-5 27 i12 42 0 123 6 [+ 5] 16 9 PP —
Halifax 87-8 22 — —_— 23 12 [+ 9] | — — 434
Fordham 879 29 i1243a — 1 e23 5 [+ 1] i13 3 pP —_
Wellington 88-1 160 12 55 +10 23 4 [— 1] 16 4 PP 40-4
Philadelphia 88-2 32 e12 46 + 1 e23 11 [+ 5] e24 20 SP e419
Georgetown* 884 33 112 48 + 2 12327 + 3 —_ —_ —
Christchurch 89-7 162 113 10 +18 e 23 25 [+10] 37 31 La 41-7
Columbia 909 39 e13 32 PP e 23 47 0 el63 PP €376
Toledo 93-0 339 i13 17 -1 e2410 5 113 23 gP —
Granada 95-4 338 113 21a + 3 123 47 [+ 1] i17 11 P 46-2
San Fernando 967 340 — — 24 5 [+11 — — 484
Bermuda 98-7 27 e13 46 +13 e 24 [— 3] el7 37 PP e47°1
San Juan 1109 33 e19 2 PP 2519 SKKS e28 9 SP e453
Huancayo 1315 62 el6 9 P e25 51 [—16] €20 55 PP e539
a Paz 1394 59 119 25a [+5] 12259 SKP 12219 PP 674
Rio de Janeiro 1574 27 e 23 56 PP — —_ — — e 440

Additional rea —

dings
Zi-ka-wei 1Z = +5m.41s. and +5m.53s., iN = +5m.57s., iZ = +6m.17s.,, +7m.1s,, and
+9m.41s.,, iIN=-+10m.5s., SSZ=+10m.358., SSSZ=+10m.55s., SSSSZ=
+11m.218., iZ = +12m.19s.
Hong Kong PP = +7m.48s., ¥ = +12m.42s.

Continued on next page.
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College esP = +8m.13s8.,, PP = 49m.185., ePPP = +9m.53s., S = +13m.46s., €8S =
+14m.8s., eSS = +16m.438.

Sitka isS = 4 16m.4s., eSS = +18m.37s.

Honolu]u eP.,P +10m. 58., pPP = +10m.55s., iS = +16m.5s., isS = +16m. 325 iS.;S =

18m.42s.
Ca,lcu_!",_ta.8 el;cPN = +10m.22s., ePPN = 410m.458., 1isSN = +16m.49s., eS.SN =

Sverdlovsk Lq = +23m.9s.

Agra PPE = +11m.58s., sSE = +18m.2s., SSE = +21m.25s.

Victoria, e = +28m.51s.

Hyderabad PSE = +19m.118., S¢SN = +20m.6s., SSE = +22m 328.

Ukiah ePPP = +14m.0s., eSS = + 19m.55s., €SS = +22m.53s.

Scoresb¥Sun P— +10m. 488., i = +21m. 10s.

Butte ePPP = +14m.44s., eSS’ = +23m.30s,, 6SSS = +26m.33s.

Bombay iE = +13m.55s. and +14m. 19s., N = +21m.0s. and +23m.42s.

Bozeman ePP=413m.7s.,, esPP =+ 13111.498., PPP = +15m.3s., esS=+20m.7s.,
eSSS = +27Tm.17s. - )

Kodaikanal iSSE = +24m.22s.

Salt Lake City esPP = +14m.13s., S = +20m.37s., iPS = +21m.0s., eSS =+ 24m.3s.

Mount Wilson iPKP,PKPZ = + 30m.6s.

Pasadena iN = +20m. 43s., iPKP,PKPZ = 4 39m.6s.

Riverside ePKP,PKPZ = ’+ 29m. is.

Palomar ePKP PKPZ +39m.0s.

Tucson isP = +12m 158., PP = 4-14m.43s., pPP = +15m.5s., sPP = +15m.23s., ePPP =
+16m.36s., epPPP = +16m.49s.,  epS = +21m.35: 8., 8S=+421m,50s. PS=
+22m.48., esPS = 422m.35s8.,, SS=+26m.16s., esSS=+27m.3s., ’ eSSS =
+29m.57s., ePKP,PKP = -+ 38m.56s.

Heligoland eN = +30m. ‘458,

Riverview iPN = +12m.4s., iE = 4-22m.13s., eSSN = +26m.49s.

Lincoln ePKP = + 18m.39s. epPKP = +19m.24s., epS = +21m.56s., eSS = +26m.39s.,
eSSS = +30m.4s.

Bucharest PSEN = +22m

Jena e = +11m.57s., iN = +21m 47s. -

Budapest iSE = +2im.59s.

Istanbul PPP = +18m.5s.

Szeged eE = +13m.52s., eN = +14m.68., ePPN = +15m.2s., eN = +15m.568., eSN =
+22m.0s., eSKS = +22m.14s.,, ePSN = +22m.44s8.;, ePSE = +23m.1s.,, eSSN =
+26m.46s., eSSE = +27m.16s.

Bidston e = +24m 28., eSS = +27m. 195 e =+32m.7s.

Ksara PP = +15m.148., 8S = +22m.4

Stuttgart iZ = +12m.11s.

Kew oZ=+13m.19s. and +13m.59s., ePPZ= +15m.19s., ePPPZ = +17m.31s.,
iSKSN = +22m.248., ePS = 422m.39s., iPPSEN = +22m.51s., eZ = +23m.21s.,
eN = +24m.7s., eSSN = +4-27m.28s., eN = +32m.57s,1

Chicago ePP = +15m 203 esPP = +16m.10s., eSP — +23m.10s., eSS = +27m.47s.

Strasbourg PN = +12m.1 eE = +16m.358

. Triest 1= +15m.20s., ePf' +15m.34s., PPP +17m.21s., e=+19m.258., 8S =
+22m.458., SS = '+ 27m, 448., SSS = + m.56s.

Florissant iN = +13m. 88., N = %15m.33s. Ly eSSN +27m.55s.

Ottawa SSSE = +31m.275.?

Toronto SSN = +27m.33s., SSSN = +30m.51s.

Cape Girardeau eSEN = +'23m.9s.

Rome i=+413m.,57s.,, iZ=+14m.54s., iPP = +16m.12s., iZ= +23m.56s., INZ=
+26m.318., iN = +30m.8s, ? and +33m. 33s., iZ = +35m.11s.

Pittsburgh i?Z = +12m 578., i8S = +23m.31s

Helwan P¢PZ = +12m.54s., sPZ = +13m. 37s iZ = +14m.98. and +15m.58s., PPZ =
+16m.21s., SE +23m. 185 DSE +24m.3s., sSE = + 24m.30s., PSE = + 24m.35s.

pPSE = + 25m.3s., sSPSE = -+ 25m.24s.

Willla.mstown iPP = +16m,0s.

East Machias eP¢P = +12m44s. s ePPP +18m.9s.,, S= +23m.ls., iS = +23m.8s.,

pS = +23m.41s., ePS = +24m.37s.

Weston SS = +29m.10s.

Fordham iPPZ = +16m.9s., iSEN = + 23m.18s., isSEN = +23m 46s., iZ = +24m.46s.

Wellington i8S = +23m.10s., iS¢S = 4-23m.32s., 6= +26m.27s

Phila,d%l%lllliaé 21P ¥13m.08, iS = +23m.23s. and +23m. 395 eSS = +28m.58s., eSSS =

Christchurch i = +23m.50s.

Columbia ePPP = +18m.44s., eSP = +24m.51s., eSS = +30m.1s., eSSS = +33m.17s.

Granada iPPS = +26m.2s., S8 = +32m.13s.

Bermuda SP = +26m.21s., eS = +24m.59s., SSS = +37m.19s.

San .El_lgg es41;P +19m.. 505 oS = +26m.30s., pS = +27m. Ss SS = 4 34m.27s., eSSS =

m.

Huancayo ePKS = +22m.22s., isPKS= +23m.4s8., PPP = +424m.31s.,, eSKKS=
+27m.19s., ePS = +31m.47s., eSS = +38m.52s., eSSS = +43m,58s, :

Long waves were also recorded at Ivigtu .
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Dec. 16d. 17h. 55m. 47s. Epicentre 24°-5N. 109°-0W.
A=—-2966, B=—-8614, C=+-4124; d=+46; h=+3; -
D =—--946, E = +-326 ; G=--133, H=—-390, K= —-911.
A Az P. 0-cC. 8. oO-cC. Supp. L.
o o m. 8. 8. m. 8. 8. m. 8. m.
Tucson 7-8 350 el 58 0 i32 +1 i219 PP id4-4
La Jolla . 11-0 320 —_— —_ ed4 41 — 6 — — —
Palomar 11-2 324 e2 49 + 5 ed 54 + 2 —_— —_ —_
Riverside z. 119 325 e2 53 -1 ed 17T — 2 — —_ —
Mount Wilson z. 125 324 e¢3 2 0 i528 + 5 —_— — —
Pasaden: 125 324 e2 58 — 4 e529 + 6 —
Salt Lake City 164 353 e4 16 PPP e7 56 SSS8 — — 8-8
Lincoln 19-2 32 e4 27 -1 e7 57T — 2 e4 57T PP e1l04
Chicago 248 40 e5 40 +15 e9 40 -— 6 — — e12:3
Toronto 30-8 44 17 51 PPP —_ — —_— —_— 22-2
Phila.delphia. - 32-3 54 _— — el7 17 SeS e 18-1
Ottaw. 34-0 44 17 26 PP el2 13 0 —_— 18-2
Kast Machia,s 39-2 48 — e1l7 31 SeS —— — 22-0
Additional readings :—

Tucson i = +3m.22s., iS = +4m 28.
Lincoln eS = +8m.13s.
Long waves were also recorded at Sverdlovsk, Bozeman, Baku, Fordham, and Harvard.

Dec. 16d. Readings also at 3h. (Tinemaha, Haiwee (2), Tucson (2), Palomar (2), Riverside
(2), Mount Wilson (2), and Pasadena), 5h. (Samarkand and Andijan), 8h. (Mel-
bourne), 11h. (Tucson), 12h. (Tucson), 14h. (Tucson, Pasadena, Mount Wilson,
Riverside, Palomar, and Mizusawa), 17h. (Columbia, Samarka.nd and Tucson),
18h. (Samarkand and Tucson (2) ), 19h. (Samarkand, Tucson (2), Andlja,n, Frunse,
and Tchimkent), 20h. (Tucson), 23h. (Tucson).

Dec. 17d. 7Th. 48m. 49s. Epicentre 9°-28. 123°-0E. (as on 1938, October 20d.).

=—-5377, B= +-8280, C=—-1589; 6=~—5; h=+17;
D=+-839, E=+-545; G =+-087, H=—-133, K= —987.

Depth of focus 0-010 on October 20d. is retained.

A Az, P. 0 —-C. s. O0-C. Supp. L.

o ° m. s 8. m. 8. 8. m. 8. m.
Manila ©7 237 356 i5 6 + 2 9 50 S8 — —_ —
Hong Kong 32-5 345 7 40 PP 11 31 + 1 —_ — —
Brisbane N. 337 125 — — e12 23 sS e 13 53 SS —_
Wellington 556 134 — — e23 11?7 SSS — — —
Irkutsk 63-3 347 e 10 29 + 8 el18 27 -—17 — — —
Almata 669 325 10 45 + 1 — —_— — — —
Andijan 68-1 320 10 47 — 4 19 44 + 2 — —_ —
Tchimkent 70-7 322 11 0 -7 e2011 —1 — — —
Samarkand 710 317 ell 8 -1 — — — — —
Sverdlovsk 832 331 e 12 16 — 1 e?22 44 +17 _— —_ 24-2
Baku 83-3 313 — — e2227 -1 — — e 332
Grozny 871 314 e 12 40 + 4 e22 50 [— 1] —_ —_ —_
Ksara 92-7 303 e 14 49 ? e 24 4 PS —_ - —
Haiwee z. 118-8 54 118 40 [+ 3] — -_ — — —_
Pasadena z. 118-9 56 118 40 [+ 3] —_ — i19 2 PP —
Mount Wilson 1190 56 i18 40 [+ 2] —_ — i19 3 PP —
Riverside z. 1196 56 e 18 41 [+ 2] —_ — 119 3 PP —
Tucson 125-3 56 e 18 53 [+ 4] -— —_— —_— —_ —_
Fordham Z. 1451 21 119 30 [+ 4] _— — 119 48 pPKP —_

Additional readings :(—
Brisba,ne eN = +15m.358.

ena iZ = +22m.8s.
Mount Wilsen iZ +22m
Long waves were recorded at Riverview,
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Dec. 17d. Readings also at Oh. (La Plata, La Paz, Manila, Tucson, Huancayo, and Granada),
(Ksara and Huancayo), 4h. (Ukiah, Tucson, and Ksara), 7Th. (Tinemaha, St.
Louis, Palomar, Fordham, Riverside, College, Mount Wilson, Pasadena, Ha.iwee,
and Tucson (2)), 11h. lvfelboume and Tucson (2) ), 17h., 1811 19h. (2), and
20h. (Tucson), 23h. (Gmnada and Ksara).

Dec. 18d. 6h. 26m. 19s. Epicentre 15°-08. 168°-5E. (as on 1938, April 9d.).

A =—-9470, B=+1927, C=—-2572; 6=+9; h=+6;
D=+-199, E=+980; G = +-252, H=—-051, K= —-966.

A Az P. 0-C S. O0-¢C. - Supp. L.
o R m. s. 8. m. 8. 8. m. s. m.
Brisbane 190 227 i423 -— 3 i7 47 — 8 — — —_
, Arapuni 23-8 167 e6 59 ? 10 41 SSS — — —
Riverview 244 216 i518k — 3 e936 — 3 5 47 PP —
Sydney 24-4 216 — — e93 — 4 — — —
ellington 26-7 170 544 + 1 10 26. + 9 —_ — 15-7
Christchurch 286 174 556 — 4 11 6 +18 12 51 L e 15-0
Melbourne 30-8 218 i8 9 PPP i1l1 24 + 1 e12 56 S§ —
Perth 50-7 241 i13 43 ? il6 16 — 2 i19 56 SS 25-1
Vladivostok 66-7 382 i10 57 + 2 11954 + 8 — — 32-3
Pasadena 851 53 il2 40 + 1 — — e1l5 59 PP —
Mount Wilson 852 53 112 43 + 4 —_ —_ —_ —_ —_
La Jolla z. 853 54 e12 43 + 3 —_ — - — —
Riverside 856 53 112 44 + 3 — — — — —_
Palomar Z. 858 54 i12 46 + 4 —_ — — —_ —_
Haiwee 860 51 e12 46 + 3 — —_ — — —
Tinemaha 861 50 e12 47 + 3 — — — —_
Irkutsk 868 327 e13 4 +17 e23 15 [+ 2] — — —
v Tucson 90-2 57 113 4+ 3 e23 44 -—12 18 57 PPP ¢ 388
Colombo E. 904 277 e19 11 PPP — — —_ —_— —
Agra E. 971 296 — — i24 9 [— 3] —_ — —_
Ottawa 1186 46 i18 50 [ 0] — — —_ 577
San Juan 1277 77 e 22 28 PKS — — — — —
Ksara 1337 303 e19 20 [+ 1] 32 3 PS e?21 49 PP —
Triest 142-8 331 e19 5 [—30] — — _— — 569
Rome 146-1 327 e1941 [ 0] i23 1 PP —_ —_ —
Clermont- Femnd 147-0 342 e 20 43 [+60] — —_ —_— —_ —_
Granada 156-8 344 19 59k [+ 2] e 28 21 ? 24 12 PP —_
Additional rea:

dings :—
Brisbane iSN = +7m 538.
Riverview SSN = +10m.12s.
Melbourne i = +14m.43s.
Perth i = 4-15m.6s., +18m 98., and +20m.59s.
Tucson eP = 416m.46s., eS = +24m.158., S¢S =+24m.21s.,, ePPS=+425m.49s.,
PSPS = +30m 465 eSSS = 4 34m.45s.
Ksa.ra PPS = 4m s
Rome 1Z = +19m
Granada iSSN = +45m 218., eSSPN = +47m.47s., SSSN = 4+ 51m.50s. A

Long waves were also recorded at Harvard, Sverdlovsk, and East Machias.

Dec. 18d. 10h. Undetermined shock. Epicentre probabls; New Britain.

Palau P =25m.18s., S =28m.42s.

Brisbane iPEN =26m.6s., iPPN =26m.30s., iSEN =29m.54s.

Riverview {PN =27m.568,, iSE =31m.31s., IN =31m.38s.

Perth i =27m.58s. and 30m.5 8., S=31m. 455 PeS = 32mi. 08, i= 33m 58. and 33m.36s.,
SS =34m.27s., SSS =34m.52s., SSSS =35m.20s., L =36m.458

Manila P?EZ = +98m.22s., S{N =33m.51s.

Zi-ka-wel eZ =28m.36s., iZ =31m.40s. and 42m.48s.

Misima P =28m. 0

Mito P =28m.54s., S =35m,7s.

Nydney e =28m., 5is. and 31];11 1425

Christchurch eP==2§m 218., i8S =35m.258., eLq =38m.158., eL =413,

Hon{ Ko =29m.32s., PP =30m. 338, S?—34m.508., ?— 35m 14s., SS=36m.20s. s

Wellj.ngton PcP‘I 31m.28s., iS? =35m.158., SS? =38m.39s., L =41-0m,
Colombo eE =31m.30s
Irkutsk eP =32m.17s., iS =40m.51s., I, =53-0m.

Continued on next page,
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Melbourne i =32m.358., 33m.22s,, 35m.12s., 36m.55s., and 38m.20s.

Kodaikanal eE =33m.0s.? .

ﬁﬂ.\& eR =33m.23s., iE =43m.8s.
ata eP =33m.28s., e =42m.588.

Andijan P =33m.29s., iS =43m.23s.

Bombay eE =33m.358. and 36m.8s., eEN =42m.27s., iEN =43m.48s.

Tchimkent eP =33m.37s., S =43m.44s.

Tashkent eP =34m.148., eS =44m.41s.

Tinemaha ePZ =34m.28s.

Pasadena iPNZ =34m.29s.

Haiwee ePZ =34m.31s.

Mount Wilson iP =34m.31s., ePPZ =38m.20s.

Riverside iPZ =34m.32s.

Palomar iPZ =34m.36s.

Tucsoﬂ e5Pg——} 34m.59s., PP =39m.6s., epPP =40m.43s., S =46m.6s., eSSS =56m.21s.,
eL =59-Tm.

Arapuni S? =35m.6s., SS? =38m.36s.

Calcutta eN =37m.37s., iN =41m.22s.

College ePPP =38m.41s.,, €S =43m.40s., eSP =44m.36s., esSP =47m.78., eSS =
49m.278., eSSS =53m.298., eL =55m.46s.

Fordham eZ =40m.5s., iZ =43m.11s.

‘Williamstown iP =40m.6s., e =43m.49s.

Ksara ePP =41m.1s., ePS =50m.448., SS =57m.6s.

Helwan eZ —41m.32s.

La Paz PZ =43m.19s.

Granada ePKPZ =43m.39s.k, PPZ =47m.2s., L =98m.

Sverdlovsk SKS =44m.58s., ePS =46m.13s., e =52m.24s., L =59-0m.

Long waves were also recorded at De Bilt.

Dec. 18d. Readings also at 2h. (Sverdlovsk, Almata, Andijan, Tchimkent, near Mizusawa,
Frunse, and Semipalatinsk), 5h. (Balboa Heights), 6h. (Ukiah), 7h. (Triest, near
Grana,da,, and Ksara), 9h. (Huancaﬂyo, Bozeman, and Mizusawa), 11h. (near Mizu-
sawa), 12h. (Ottawa), 15h. (De Bilt and Andijan), 16h. (Helwan, Ksara, and La
Paz), 17h. (near Branner, near Frunse, and Almata), 18h. (Almata, near Semi-

palatipsk, near Tchimkent, and near Cape Girardeau), 20h. (La Paz), 23h. (Tucson).

Dec. 19d. Oh. 2m. 258. Epicentre 36°-3N. 71°:0E. (as on 19{39, November 21d.).

Intensity VI at Kabul and Drosh ; V at Srinagar and Peshawar ; IV at Parachinar.

C. W. B. Normand.

Seismological Bulletin of the Meteorological Department of the Government of India, Octo-
ber-December, 1939, p. 92.

A=+-2630, B=+7638, C=+-5894; 6=-5; h=0;
D=+-946, E=—326; G =+-192, H=+-557, K=—-808.

Tables for depth of focus 0-025 have been used.

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

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

Tchimkent, 6-1 351 il 28 -1 — _— —_ —_ —
Frunse 71 22 il 41 -1 i3 1 -1 il 54 pP —
Almata 83 31 i2 0 + 2 i33 + 3 i2 14 pP —
Dehra Dun N, 84 133 — — e325?2 — 8 e351 sS —
Agra E. 109 145 e 2 31 -1 424 — 17 — — —
Semipalatinsk 156 22 329 - 2 — — — —_ —
Baku 170 290 — — e652 4 3 —_ —_ —_
Bombay 174 174 i3 55 + 3 i7 5 + 17 e5 2 8P —_
Hyderabad E. 199 159 —_— —_ 756 + 9 —_ —_ —_
Calcutta N. 204 127 e4 30 + 7 i8 T +11 e5 33 sP —
Grozny 20-6 299 4 26 + 1 e8 13 +14 — — —_
van 21-1 288 e3 38 —52 — — — — —_
Sverdlovsk 217 345 i4 34 - 2 ig21 + 2 —_ —_ —
Kodaikanal E. 266 166 e 7 13 ¢ e9 45 + 4 — — i12-5
Irkutsk 284 44 e6 24 PP — — e6 56 PPP 11-9
Ksara 288 275 16 23 PP i1l 55 88 —_ —_ —
Tucson 111-8 1 el1811 [— 1] -_ —_— —_— —_ —_

Additional readings :(—
Fruns:

e iPg=+1m.59s,, S = +2m.33s., S* = +2m.458., i=+2m.528.
Almata i= +2m.17s,, 1.’P. = +492m.22s., iPP = +2m.268., iS = +3m.11s,
Bombay iEN = + 7m.17s. and +9m.6s.

Calcutta ePcPN = +8m.548., esSN = +-9m,6s,

Irkutsk e = +7m,34s,
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Dec. 19d. 19h. 49m. 25s. Epicentre 12°-5N. 86°-8W. (as on 1939, July 8d.).
A =+-0545, B=—-9751, C=+-2151; 6=+6; h=+6;
D=-998, E=—-056; G=+-011, H=—-215, K=—'977.
A Az, P. - 0-C. S. O0-cC. Supp. L.
o o m. s. 8. m. 8. 8. m. 8. m.
Balboa Heights 79 115 e2 7 + 8 —_ — —_ —_ —
Merida N. 88 342 i2 40 P* _ _ — —_ —_
Tacubaya N. 137 301 e3 23 + 5 — — —_ — —_
Columbia 220 12 e5 2 + 4 e8 56 0 — — —
Huancayo 2619 154 e548 + 3 e1022 + 2 e8 5 PP 11-8
Tucson 295 314 e6 2 — 6 e1042 —-20 e6 45 PP e12'1
Williamstown 323 20 16 35 + 2 — — — e 203
Riverside Z. 351 313 e651 — 6 — — 1927 PcP —
Mount Wilson z. 35-7 313 i6 58 — 4 — — i9 25 PcP —
Pasadena 357 313 e6 58 — 4 — — i9 26 PcP —
Tinemaha 37-3 317 e7 13 — 3 — —_ i9 32 PP
Bozeman 389 333 e726 — 3 eld 6 -—22 — — e19:2
Ksara 1087 49 e21 11 PPP —_ — —_ — —

Addltlona.l readings
Huancayo eP = +6m 58.
Tucson P = 4-6m.8s. and +6m 168., PcP = +9m.10s.
Williamstown i=+6m.5
Long waves were also recorded at Fresno, Fordham, Harvard, Philadelphia, Baku, and
Sverdlovsk.

Dec. 19d. Readings also at 2h. (near Mizusawa), 9h. (Tucson and Chicago), 11h. (Frunse
and Almata), 1211. (Rome (2) ), 13h. (Ksara.), 15h. (near Harvard, Tucson, and near
Fordham), 1 (Huancayo), 18h. (Hong Kong, Vladivostok, Zi-ka-wei Irkutsk,
Calcutta, Ta.shkent, near Taityu, Smuku Arisan, Fordham, Sverdlovsk Columbla.,
and Chica.%'n 0 (2) ), 19h. (Tucson, Fordha.m and De Bilt), 20h. (Tucson), 21h. (Tuc-
son, Lin Ukiah, and near Manila), 23h. (near Rome).

December 20d. 13h. Undetermined shock. Probably in the East Indies.

Calcutta eN =6m. 5ls iN 16m.51s.

Kodaikanal eE =

Agra iE =12m. 295 lsE —19m 12s8., SSE =22m.42s.

Colombo eE =13m.0s.

Irkutsk eP =13m.20s., iS =20m

Bombay iP =13m.37s., eEN = 14m 37s iSEN =19m.19s., eEN =21m.58s.

Almata P =13m.44s.

Andijan P =13m.51s., iS —21m.44s.

Sverd.lovsk iP =15m. 14s oS =24m, 26s =42-0m
risbane iN =15m.18s., {E =15m. 24s., =18m. 305 iK =18m.36s.

Baku eP =15m.25s., iS'=24m.3%s., eL = 38 ‘0m.

Riverview iN =15m. 54s., eEN =19m.12s. and 19m.33s.

Ksara eP =16m.1s., PP =19m. 148., ePS =27m.158.

Viadivostok i=18m. 43s., and 20m.. 563 e =22m.37s. and 25m.17s.

Tucson epP =21m.2s., ePKP 29m.18. ., ePP =23m.56s., epPKP =24m.15s., eSPP =
27ni .98., €S =30m.43s., ePS=34m.21s., eSS =40m.23s., eSSS =45m.11s., eL =

54-4m,

Haiwee iPKPZ =21m.47s.a.
Tinemaha iPKPZ =21m.47s.
Mount Wilson iPKP =21m.488.a, iZ =24m.18s.
Pasadena iPKP =21m.48s.a, iZ =24m.18s.
Riverside iPKPZ =21m.48s.a, iZ =24m.22s.
Palomar iPKPZ =21m.50s.

Williamstown iP =22m. 27s =25m.7s.
Fordham {P —22m.31s., s om. 508,
La Paz PZ = +23m
Harvard i =23m. 305 1Z 25m.10s.
Helwan eE =27m. 388 iEN =30m,30s,
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Dec. 20d. 18h. 14m. 59s. Epicentre 38°-8N. 142°-0E. (as on 1937, January 7d.).
Intensity II at Sendai, Miyako, Mizusawa, Morioka, Hukusima ; I at Hatinohe, Onahama,

Aomori, Utunomiya, and Shirakawa.

Epicentre 38°-9N. 142°-1E. Shallow.

See S;%smolgical Bulletin of the Central Met., Obs., Japan, for the year 1939, Tokyo 1949,
p. 33.

A=—-6157, B=+-4811, C=+6240; =-8; h=-1;
D=+-616, E=4-788; G =—-492, H=+-384, K=—"-T81.

A Az P. 0 -C. s. 0-C. Supp. L.
° o m. s, 8. m. 8. 8 m. s. m.
Miyako 0-8 017k — 1 029 — 2 — —_ —
Mizusawa 0-8 296 i0 21 + 3 i0 33 + 2 —_ —_ —_
Hukusima 1-6 229 031k + 1 055 + 4 —_ — —
Akita 17 301 0 37Ta P¢ 1 1 S — — —
Hatinohe 1-8 348 0 34k + 2 058 S* —_— —_ _—
Onahama 21 205 040 + 3 11 -3 — —_ —_
Aomori 2-2 335 0 43 Pg 113 Sg —_ —_ —_
Mito 27 207 0 43a — 2 111 — 8 — — —
Utunomiya 2-8 217 0 52 P* 123 +.1 — — —
Kakioka 3-:0 209 0 49 -1 114 -—-13 — — —_
Aikawa 31 255 05 + 4 141 S — — —
Tyosi 32 196 055 + 3 126 — 6 — — —
Tokyo, Cen. Met. Ob. 3:6 210 1 1 + 3 141 — 1 — — —_—
Nagano 37 236 1 4 p* 13 —9 —_ —_ —_
Yokohama 39 210 1 4 + 2 1 50 L} — —_ —
Hunatu 4-2 218 110 + 3 2 0 + 3 —_ — —
Mera 42 204 111 + 4 2 22 Se —_ —_ —_
‘Wazima 42 252 112 p* 2 10 S* —_ — —_
Sapporo 4-3 353 1 32 Pq 2 5 + 5 — —_— —
. Misima 44 214 114 + 4 2 8 + 6 — — —
Nemuro 5-3 31 1 22 0 213 —12 —_ —_ —
Nagoya 54 229 127 + 3 2 37 8* —_ — —
Osaka 66 233 el 41 0 315 8* — — —
Kobe 69 235 1 47 + 2 3 7T + 2 —_ — —
Vladivostok 88 303 i213 + 2 i359 + 6 —_ —_ 4-8
Hirosima 89 243 219 + 7 4 10 +15 — — —
Hukuoka 10-7 244 0 1? ? — — —_ —_ —
Irkutsk 29-3 311 — — e10 48 -—11 —_ — 15-0
Almata 48-2 298 9 1 +17 —_ —_— —_ —_ —
Andijan 52-2 296 9 14 -1 —_ —_ —_ —_— —_
Sverdlovsk 54-1 318 i9 27 — 2 el7 4 —1 — — 25-0
Haiwee z. 1752 55 ell 87 +11 _ — —_ —_ —_
Mount Wilson z. 1763 57 e 11 48 — 4 — — — — —
Pasadena z. 176-3 57 ell 48 — 4 —_ — —_ —_ —
Ksara 80-5 306 el12 14 — 1 — —_ —_ —_ 470

Tucson 82-8 55 el2 21 - 6 — —_ — —
Basle 849 331 e1235 — 3 — — — — —
La Paz z. 1455 58 19 44 [+ 4] — —_ —_ —_ —_

Additional readings :

Mount Wilson iZ — +12m.2s.
Tucson eP = +12m.34s.
Long waves were also recorded at Baku and Rome.

Dec. 20d. Readings also at Oh. (Triest), 1h. (Tucson (3) ), 3h. (Samarkand and Almata), 8h.
(Fresno, Lick, near Branner, and near Berkeley), 10h. (near Mizusawa, Zurich (3),
and near Tananarive), 11h. (Ukiah), 12h. (Pert. and Andijan), 13h. (‘ll?rague), 17h.
(Andijan, Tucson, Erevan, Grozny, Tchimkent, and near Baku), 18h. (near Tan-
%im.m;e i212h. )(Manﬂa), 21h. (Tucson, Huancayo, La Paz, Riversi&e, Pasadena, and

oun on),
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Dec. 21d. 1h. 45m. 40s. Epicentre 3°-0S. 15°-5W.

A = +9623, B =—2669, C= —-0520; 6=—4; h=+7;
D=--267, E=—-964; G =—-050, H=+-014, K = —-999.

A Az P. o0-C S. 0-C Supp. L.

B o m. s. 8. m. 8 s. m. 8. m.
Rio de Janeiro 333 231 e8 3 PP — — — — 15-3
Granada 41-5 14 17 50a 0 il4 3 — 4 i9 18 PP 19-9
Toledo 440 12 e8 6 — 5 e14 40 — 3 e9 54 PP —_
Rome 51-4 27 9 8 —1 116 24 — 4 11 29 PP 25-8
La Paz Z. 534 252 9 37 +13 — — — — 27-3
Basle 542 19 e9 25 - 4 — — — — —
San Juan 54-2 296 e9 29 0 e16 58 — 8 ¢2033 SS e249
Triest 55-0 25 i9 32 -3 e17 1 —16 2210 SSS —_
Helwan 55-4 50 9 41 + 3 el7 26 + 4 — — —
Ksara 60-7 49 110 18 + 3 el18 46 +14 e22 54 SS 313
Sverdlovsk 849 32 12 40 + 2 23 54 PS — — 40-3
Tucson 961 302 e 13 29 - 2 —_ — — — —

Additional readings :—
Granada SSSZ = +17m 218.
Rome iSS = +19m. 44s and +20m.13s.
Helwan eZ = +9m.5

Long waves were a.lso recorded at Baku, Huancayo, Paris, and De Rilt.

Dec. 21d. 20h. 54m. 45s. Epicentre 9°-7N. 83°-7W. (as on 1939, June 18d.).
Damage at Costa Rica.

Epicentre : 9°-7N, 85°-2W. (U.S.C.G.8.).
9°52'N. 83°0°W. (Tacubaya).

See Annales de I’Institut de Physique du Glove de Strasbourg, Seismologie, tome IV, p. 84.

A=+4-1082, B=—-9799, C=+-1674; =—17; h=-1;
D=--994, E=—-110; G=+-018, H=—-166, K= —-986.
A Az, P 0-C. sS. O0-C. Supp. L.
° o m. 8. 8. m. 8. 8. m. s, m.

Balboa Heights 4-2 100 i1 24 P e2 30 Sg — — 2-6
Merida N. 126 334 i2 55 — 8 —_ — —_ —_ —
Port au Prince 141 51 i35 PPP i6 47 SSS — — 8-3
Vera Cruz N. 153 310 i3 28 -11 —_ —_ —_ —
Tacubaya N. 17-8 304 i4 5 - 6 — — — — —
San Juan 191 61 i4 38 PP ig8 11 +14 i8 40 SSS —_
Guadalajara N. 21-8 303 e4 46 —-10 — — —_ —_ —
Manzanillo E. 220 299 e4 57 - — —_ —_ — —_
Huancayo 23-1 158 i5 20k +12 i910 — 6 i9 42 S8 ~—
Columbia 24-3 6 i5 21 + 1 928 — 9 559 PP 10-8
Little Rock 26-2 343 e5 33 -5 e1016 + 7 — — —

Bermuda 285 36 e6 2 + 3 ill 6 +20 e6 51 PP i13-2
8t. Louis 294 350 i6 3 -4 ill 0 —1 i12 3 SS —
Florissant 296 350 i6 5 — 4 ill1 16 +12 i7T 1 PP —_
Georgetown 297 11 i6 11 +1 i11 4 — 2 —_ — —_
La Paz 303 148 i6 26k +11 i10 30 —45 11 56 S8 151
Pittsburgh 30-8 5 i6 21 +1 i1119 — 4 i727 PP —_—
Philadelphia 311 14 16 25a + 3 e11 19 — 9 i729 PP i13-6
Pennsylvania 314 18 e6 23 -2 e11 29 — 3 i729 PP el7-6
Fordham 322 16 16 33a + 1 ill 44 — 1 i7 48 PP —
Chicago 323 355 i6 29 — 4 e11 32 —14 i732 PP e1l129
Chicago Loyola 32-3 355 i6 33 0 el12 4 +18 i7 46 PPP —
Ann Arbor 32-5 0 i6 39 + 5 i1l 45 — 4 73 PP el57
Lincoln 331 344 e 6 32 — 8 ill 59 0 e7 30 PP 13-3
Tucson 337 317 16 38a — 7 ill 45 —23 i736 PP 1131
Toronto 34-0 7 6 46 - 2 12 4 -9 7 56 PP 16-7
Williamstown 342 15 16 51 4+ 2 i12 44 +28 i8 PP —
‘Weston 34-3 17 16 52 + 2 — — 739 PP el58
Harvard 344 17 16 53 + 2 e1220 + 1 i8 PP e16:2
Montezuma 35-3 155 —_ — +42 — — el56
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A Az P. 0-C. S. 0-C. Supp. L.
° ° m. 8. 8. m. 8. 8. m. 8. m.
Denver 354 331 e6 55 — 5 el229 - 5 i751 PP el60
Vermont 358 13 i8 2 PP i12 45 + 4 — — e15'6
Ottawa 362 10 i7 -7 + 1 11249 + 2 8 45 PPP 17-2
East Machias 377 19 i7 26a + 7 11317 + 7 846 PP el16°1
Shawinigan Falls 379 12 7 22 + 2 1311 — 2 8 56 PPP 19-2
La Jolla 386 313 e7 21 - 5 —_ —_ — — —
Halifax 389 23 17 35 + 6 13 55 +27 9 4 PP 19-2
Seven Falls - 389 14 7 30 + 1 13 26 — 2 9 8 PP 18-2
Riverside 39:2 314 i72a — 5 e1325 — 7T — — —
Salt Lake City 39-7 327 73la — 6 1334 — 6 i914 PP 1180
Mount Wilson 398 314 i7 31 -5 — —_— — — —
Pasadena 399 314 i73la — 6 11335 — 8 — — e159
Haiwee 40-7 317 e 7 38 — 6 — — — — —
Santa Barbara 41-1 314 e 7 40 -1 — — — — —
Tinemaha 41-4 318 i7 46 - 4 — — —_ — —_—
Fresno N. 42-3 316 e 7 57 0 el7 58 SSS8 — — e 211
Bozeman 42-8 332 e7 57a — 4 il14 34 + 8 e9 21 PP 16-3
Butte 43-8 333 e8 2 -7 — — €943 PP el7+4
Lick 439 316 e8 T — 3 el4 37T — 5 — — —
Santa Clara z. 44-1 316 i8 4 — 8 — — €13 47 PcS —
Branner 44-3 316 e8 8 — 5 e14 42 — 6 e9 14 PP —
Berkeley 446 316 i8 11 — 5 — _— — — e489
San Francisco 44-7 316 e 10 152 PPP e 17 157 SS — — e 262
Ukiah 45-8 317 e 8 22 — 3 el4 50 -—19 1511 PS el7-5
Saskatoon 46-2 341 e8 15 —13 —_ — €10 15?2 PP 15-2
Ferndale 472 319 e8 15 —21 — — — — —
Spokane 47-3 330 e8 26 —11 el1524 — 17 el559 PS e232
Seattle 49-9 327 e10 5 PP el15 42 -—25 — e194
La Plata 50-6 153 9 12 +10 16 21 + 4 — — 25-3
Victoria 509 328 9 - 2 16 27 + 6 10 57 PP 24-2
Rio de Janeiro 512 129 i9 13 + 6 11634 + 9 12037 SS i249
Sitka 61-7 332 10 22 0 18 44 0 el239 PP i24-7
ege 70-4 337 ell 15 3 202, — 5 el3 41 PP 29-0
Scoresby Sund 71-7 18 11 25 —1 12043 — 2 el4 PP 28-8
Honolulu 71-8 290 e 11 18 8 12017 -—29 15 38 PPP —
San Fernando 743 55 i1l 49 + 8 i21 31 +16 —_ — —_
Toledo 759 51 ill 55 + 5 12145 +13 el4 52 PP —
Granada 763 54 i11 58k + 6 i21 54 +17 112 18 PcP 37-0
Bidston 76-7 37 i12 30 PP i22 23 PS i26 36 SS e 352
Edinburgh 76-7 35 11 53 - 2 21 51 +10 14 55 PP —
Stonyhurst 7.1 37 i1l 59 + 2 i22 2 +16 il4 52 PP 35-2
Jersey 772 42 el2 0 + 3 i2155 + 8 12947 SSS e36-2
Oxford 778 39 i12 5a -+ 4 — — il5 PP —
Kew 784 39 i12 6a + 2 12158 — 2 el4 50 PP e352
Paris 803 42 i12 17a + 3 22 21 + 1 el1l533 PP e332
Clermont-Ferrand 809 45 e9 9 ? 21 11 ? el? 2 PPP —
Uccle 81-3 40 i12 22a + 2 22 37 + 7 11531 PP —
De Bilt 817 38 i12 25a + 3 22 41 + 7 15 36 P —
Heligoland N. 831 37 el2 49 +20 e2358 PS e3019 8SSS eb536
Neuchatel 834 44 e12 33 + 3 —_ — — — —
Basle 83-8 43 e12 35 + 3 — — — — —
Strasbo 83-8 42 e 12 34 + 2 i2256 + 1 cl16 2 PP —_—
Moncalie: 84:2 46 e 13 18 +44 i24 10 PS — — 34-6
Hamburg 845 37 e1238a + 2 ¢2359 PS ¢3123 SSS ¢387
Zurich 845 43 ¢ 12 41 + 5 o024 5 PS —_ — —
Stuttgart 84-7 42 e12 28 — 9 €23 0 — 4 c¢l549 PP ¢392
Gottingen 84-8 38 ell 41 —56 €22 5 —60 12946 SS 402
Chur 85-2 43 e 12 53 +14 — —_— — — —_
Copenhagen 855 34 e12 39 - 2 — — —— — —_
Jena 859 40 e 12 45 + 2 e2315 — 1 e2421 PS e382
e 87-8 39 el2 54 + 2 €232 [+ 6] el6 45 PP e 502
Rome 88-2 48 i13 2a -+ 8 12328 [+ 6] i16 49 PP 425
Triest 88-3 44 112 58a + 3 23 39 0 el6 45 PP 39-0
Belgrade 931 44 e13 19a + 2 123 34 [—17]1 el17 3 PP e47-8
Istanbul 1003 45 16 41 ? — _— —_— — —

Continued on next page.
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A Az P. o-C. S. 0-C. Supp. L
° ° m. s. 8. m. 8. 8. m. 8. m.
Helwan Z. 1062 56 e 14 21 P — — — —
Ksara 1082 50 e 14 31 P — — e17 51 PKP —_
Additional rea.
Port au Prince +4m 2s., 88 = +Tm.22s.

San Juan i= +7m 6s.

Huanca{o i=+Tm. 325 iS = +9m.29s.

Columbia eP¢P = +8m. 44s iPcP = +8m.48s., S8 = +9m.45s., iS = +9m.55s.

Little Rock eP = + 5m.38s., JiS = +10m.28s.

Bermuda P = +6m.10s., PeP +9m.31s., iS = +11m.25s.

St. Louis ePE = 4+ 6m. 6s eN = +11m.8s.

Florissant iPPPN = + 7m.10s.

Pittsburgh €Z = +7m.9s., iS = +11m.25s.

Philadelphia iPPP = 4 7m.38s., iS = +11m.52s

Pennsylvania i = +6m.30s. and +7m. 518., 6 = +11m 51s. and +14m.30s.

Fordham iEZ = +12m.16s.

Chicago ePPP = +7m.50s., iS = +12m.2s.

Chicago Loyola i = +13m. 10s.

Ann Arbor SS = +13m.33s.

Lincoln ePPP = + 7Tm.52s.

Tucson iP = +7m.20s., iPPP = +8m.9s., PcP = +9m.26s.

Toronto i = +10m.24s., SS +13m.51s.

Williamstown iSS = +14m.53s.

Weston i = +11m.45s., S¢P = +13m.33s.

Denver iE = +7m.10s., iPP’ EN = +8m.58., eE = +11m.59s. and +15m.17s.

East Machias iPP = + 9m. 38, i=+11m. 47s iS = +13m.33s.

Halifax PPP = +9m.29s., SSS +17m.3s.

Seven Falls SSS = +16m.2

Bozeman eP.P = +9m, 455 PPP +9m.55s.

Lick eSE = 414m.49s., eN +18m.8s.

Branner ePN = +8m.1

Spokane ePK = + 8m. 33s eSSEN = +18m.19s., eSSSEN = + 20m.7s.

Victoria i = +12m.27s.

Sitka ePPP = +14m.0s., S = +19m.2s., SS +23m.0s.

College SS +24m 7s., 6SSS = +27Tm.3

Scoresléy = {11m.33s. . PP = +14m 158., PPP = +15m.58s., iS = +21m.11s.,

= +21m 265 . 1=422m.56s. s i=+424m.25s., +24m.31s., and +24m.46s.,

iS8 = +25m.40s., iSSS = + 28m. 5

Hono_}_ul\_[l i; +19m.9s. . IS= +20m 358. ., i=+20m.47s. and +27m.52s.,, iSSS=

Granada PPE — +14m.55s., SPE = +22m.21s., SSE — +27m. 78., eSSSE = 4 30m.5s.

Bidston iPS = +22m.40s., iSKS = +27m. 168., 1 = +27m.51s., eSS = +29m.48s.

Edinburgh i= +21m. 0s. ., ses +22m.255. » PS=+4 29m.39s. ., i=+425m.18s. and
4-25m.49s., SS = + 27m.1

Stonyhurst i = -+ 21m.7

Jersey e = 4+23m.358., l— +25m.30s. and +25m.50s., e = +27m.458., i—- m, 58,

Kew iPcPEZ = +12m.12s., iPZ = +15m. 28., i% = + 15m.585., i= +17m. Ss N iSKSN—
+22m.18s., IiPSEN = +22m.32s., iS% = +24m.528.,, 1Z = +26m.20s8.,, iSSN =
+26m.40s., iSKSNZ = +27m.14s8., iPSE = +27m.265., iEN = +27m.48s., iZ =
+28m.18s., eSSEN = +29m.42s.

Paris ePP = +14m. 568., ¢ = +24m.39s.

Uccle PSN = +23m.29%., SS = -+ 28m.18s.

Heligoland eN = +39m.9s. and +42m.57s,

Strasbourg eSEN = +23m.18s., ePSE — + 23m.47s.

Ham ©Z = +19m.43s., eN = +30m.21s.

Stuttgart iSSE = +28m.41s.

Gottingen e = +18m.49s., iPS = +23m.9s.

Jena ePN = +12m.51s., 6N = +23m. 318., e = 4 24m.31s. a.nd +29m.15s.

Prague ePPS = 424m.51s., eSS = +29m 51s., eSSS = +34m.9s.

Rome iR = +413m.37s., i = +14m. 18s., il = +15m. 39s., iEZ = +17m.56s. ., IN=
+18m.148,.,iE = +19m.31s,,iNZ = +19m 38s.,iPKP = +20m.118.,iEN = +21m., 415 s
iBZ = +2%m.42s., iSE = 1 23m.40s., iN = +24m. 3s., iZ=+24m.13s., iPSEZ
+24m.39s., IPPSEZ = +24m.558., iN = +25m.6s. ., iZ = 4 29m.20s., iSSE —
+29m.52s., 1N +32m.6s., iK = +34m.18s., iN = + 35m.8s.

Triest e=+16m.7s. and +17m 46s., PPP= +18m.363., eSKS = +23m.3s., e=
+25m.518. and +27m.20s., SSS = +31m.38s., e = +32m.41s.

Belgrade eZ = +13m.38s., iZ = +19m.50s. ., iPPSNW = +33m. 50s., INW = + 38m.48s.
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Dec. 21d. 21h. Om. 39s. Epicentre 0°-1N. 122°-7E.

Intensity IV-V in Jalo; slight in Zamboanga and Davao. Strong earth shocks in the
province of Menado (northern part of Celebes). )

W. C. Repetiti.
Seismological Bulletin for 1939, Manila Central Observatory, Manila, 1940, p. 61.
Seismological Notes, Seismological Society of America, vol. 30, 1940, p. 89.

A=—-5402, B=+-8415, C=+-0017 ; =—6; h=+17;
D = +842, E = +-540; =—-001, H=+-001, K=—1-000.
Tables for depth of focus 0-010 have been used.

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

o o m. s. s. m. 8. 8. m. 8. m.
Palau 13-8 58 3 12 0 5 44 0 —_ —_— _
Manila 145 353 i3 24k + 2 6 14 +14 —_ — —
Hong Kong 236 340 5 1la — 2 9 20 +13 5 6 pP —_
Taihoku 248 357 519 + 5 10 0 s8 — — —
Phu-Lien 259 324 e5 24 -1 10 20 S8 — —— —
Zi-ka-wei 31-:0 359 i6 13 + 3 1111 + 4 713 PP 21-1
Perth 32-6 190 (6 26) + 2 (11 28) — 4 (71 26) PP (14-5)
Miyazaki 327 15 626 + 1 12 37 8S — — —
Kumamoto 334 13 6 33 + 2 12 49 sS _— —_ —
Hukuoka 34-1 13 6 40 + 3 11 57 + 2 — —  18-2
Osaka 364 18 6 55 - 2 12 31 + 1 8 29 pP —
Toyooka 370 17 7 4 + 2 12 49 + 9 — — -—
Nagoya 373 20 7 0 —4 1245 +1 — e —
Zinsen 3744 4 656 —9 1352 +66 - s —
Adelaide 379 159 i7 8 -1 12 41 —12 i7 26 DpP 19-6
Dairen 386 358 717 + 2 13 6 + 2 — — —
Tokyo, Cen. Met. Ob. 388 23 717 0 — — — — —_
Nagano 891 20 7 14 -5 1312 + v — —_ —
Mito 397 23 7 22 - 2 1315 — 5 — — —
Brisbane 40-0 136 i 7T 27 0 11315 -10 — — —
Calcutta 40-2 307 i7 30a + 2 11326 -— 2 ig 55 PP 1189
Sendai 41-5 22 7 36 -3 1348 + 1 — — —
Mizusawa 42-4 21 iT 47 + 1 i13 57 — 3 — — —
Akita 42-5 20 7 50 + 3 14 47 sS — -— —
Melbourne 430 154 e 7 54 + 3 1411 + 2 — — 233
Riverview 431 144 i753k + 1 i14 6 — 4 914 PP e196
ydne§ 431 144 17 54 4+ 2 il4 6 — 4 i9 9 PP 206
Colombo E. 43-3 280 7 54 0 14 3 -10 — — —
Viadivostok 436 10 i7 56 0 el4 29 +11 1i10 42 PPP —
Sapporo 459 19 8 15 + 1 14 57 + 6 —_ —_ —
Kodaikanal E. 461 285 i8 17a + 1 il14 46 — 8 9 36 pP 214
Hyderabad 46-8 295 8 21 -1 14 53 —11 10 21 PP 22-6
Nemuro 477 22 8 28 -1 15 5 —11 — — —
Agra, 50-6 307 i8 5la 0 i1554 — 3 9 9 pP —
Dehra Dun N. 520 310 e 8 37 —24 il1541 —35 el7 54 PPS e 236
Bombay 524 294 i9 2k 2 il16 11 -10 — — —
Irkutsk 54-2 346 19 18 0 116 56 +10 —_ — 264
Almata 59:3 323 19 53 1 — — — — —
Frunse 605 321 10 0 - 2 18 4 — 4 — — 239
Andijan 60-9 318 10 5 0 1814 + 1 — — —
New Plymouth 61-0 136 10 6 0 18 13 — 2 25 21 L 29-9
Arapuni 617 134 1021 +11 18 39 +16 i1l 57 pP 259
Semipalatinsk 61-8 331 10 9 — 2. el18 45 +20 — — —
Christchurch 621 142 e10 4a — 9 118 39 +11 — -— —
Wellington 625 138 1010 — 6 18 23 —11 10 17 pP 304
Tchimkent 635 319 10 7 —15 18 34 —12 —_ — 209
Apia, 66-3 106 e 10 39 -1 i19 37 +17 ill 4 PP —
Chatham Ils. 69-4 138 9 21? ? 18 15 ? — — 304
Sverdlovsk 750 331 ill 32 0 20 55 — 6 — — 294
Tananarive 76-0 251 i1l 36 2 20 51 -—21 12 6 pP —
Baku 781 312 111 44 - 6 — —_ — — —
Honolulu 802 68 el2 2 +1 i2158 + 1 12 6 PcP —
Grozny 80-4 314 il2 4 + 2 12157 — 2 —_— — 294
Krevan 80-9 31 12 + 4 22 3 —1 — — 344
Piatigorsk 82:5 315 12 15 + 2 22 16 — 4 _— — 366

Continued on next page.
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A Az P. 0-C. S 0-C. Supp. L.
° ° m. 8. 8. m. s 8. 8. m.
Sotchi 84-8 314 1222 -3 e2229 -—14 —_ — 349
Moscow 87-2 326 12 36 0 22 57 [+ 5] — — e 339
Ksara 87-3 304 i1235 — 2 23 - 2 15 52 PP —
College 897 25 el251 + 3 —_ — e16 35 PP —
Helwan 91-1 299 i12 53 — 2 — — — — —
Pulkovo 91-1 329 1248 -7 23 18 [+ 2] — — —
Istanbul 92-3 310 — — 2323 [ 0] 16 53 PP 554
Johannesburg 942 244 e13 9 0 e23 27 [— 4] el7T 9 PP c 454
roauti N. 945 318 e 12 48k —22 24 5 — 17 16 49 PP 484
Bucharest 947 314 e13 14 + 3 23 49 [+14] 16 54 PP 444
Sitka 964 32 e1316 — 3 12339 [— 7] — — —
Upsala 97-5 331 e13 21?7 — 3 123 48 [— 3] il7 22 PP ¢ 434
Belgrade 986 315 11328 — 1 124 5 [+ 7] i1718 PP e 419
Szeged E. 986 316 e1332 + 3 €23 41 [—17] 2519 PS e 31-2
Kecskemet z. 98-8 317 e 13 30 0 e24 12 [+13] el7 16 PP e 354
Budapest 99-1. 318 1330 -— 1 23 52 [— 7] 17 36 PP e 349
Sarajevo 100-2 314 13 40 + 4 i24 24 [+19] el7 31 PP —
Copenhagen 101-2 326 e13 40 — 1 — — 7 56 PP —
Prague 101-6 321 e13 51 + 8 — — — — —
Cape Town 10149 236 12 50 —54 24 26 [+13] 17 42 PP 499
Bergen 103-1 333 e 13 21¢ —28 24 212 [+ 3] — e 444
Jena 103-1 321 11333 —16 e25 21 — 3 e27 21 PS —
Triest 103-1 316 €13 58 + 9 e 24 [+17] 18 5 PP —
Rome 1049 313 e 13 37 P i24 50 [+423] — 502
Stuttgart 1052 321 e 13 59 P 124 33 [+ 4] 118 25 PP e 484
Chur 105-6 319 e 13 56 P —_ — — — —
Zurich 106-1 320 el4d 2 P — — el18 11 PP —
Strasbourg 106-2 321 e 14 P i24 32 [— 1] e18 28 PP —
De Bilt 106-5 325 14 35 P — — 17 55 PKP —
Seattle 1065 39 e 14 P e25 T [+33] el7 51 PKP —
Basle 1066 320 e 14 4 P e 25 24 S — — —
Neuchatel 1072 320 e14 6 P — — — — —
Ferndale 107-3 47 119 46 ? — — — — —
Uccle 1075 324 il4 9 P i24 41 [+ 3] 118 42 PP —
Besancon 107-8 320 e 17 39 $ e25 3 [4+23] e18 51 PP —
Ukiah 108-5 48 e 14 11 P i24 52 [+ 9] e14 39 pP —
Paris 1094 323 el4 1 P SKKS 22 12 PPP —-
San Francisco 1094 50 e21 21?2 PPP 30 21?2 ¢ — — —
Spokane 1096 38 e 14 17 P i26 1 SKKS 1il18 47 PP —
Branner 1097 50 e 14 27 P —_ — 118 23 PKP —_
Kew 109-8 326 i14 18 P — — 118 58 PP -—
Santa Clara z. 1099 50 e18 27 PKP — — — — —_
Lick 1101 50 e 14 26 P e?29 20 PPS ¢18 17 PKP —
Fresno N. 111-7 50 el5 9 P — — _— — —_
Santa Barbara 1124 52 e 14 32 P i2923 PS i18 27 PKP —
Ting 1128 49 e 14 34 P — — 118 28 PKP —
Butte 1133 37 e18 23 [— 3] 25 4 [+ 2] i21 31 PPP 424
Haiwee 113-3 50 i14 36 P — — 118 28 PKP —
Saskatoon - 1136 30 e 19 21? PP — — — — —
Mount Wilso: 113-8 52 e 14 37 P i20 24 PS 118 28 PKP —
Pasadena 113-8 52 il4 38 P — — 118 28 PKP e 445
Bozeman 1144 37 il4 33 P i25 21 [+15] i18 37 PKP —
Riverside 1144 52 il4 42 P — — 118 29 PKP —
La Jolla 1149 53 e 14 46 P — — 118 33 PKP —
Salt Lake City 1161 43 e 14 48 P e29 23 PS el5 5 pP i433
Toledo 117-3 316 i18 3¢ [ 0] — — 119 48 PP —
Granada 1181 313 e18 3¢ [— 2] 28 8 SKKS 52 3 Lg 574
Tucson 120-2 51 118 42 [+ 2] i25 31 [+ 4] 130 59 PPS e 476
Denver 121-3 41 118 48 [+ 6] 126 15 [+44] 120 1 PP_ e 581
Lincoln 125-7 35 i18 49 [— 1] — —_ 20 0 pPKP —
Chicago 1300 29 i19 0 [+ 1] i2555 [— 4] e 19 24 pPKP —
Chicago Loyola 1300 29 i19 0 [+ 1] — — 122 21 SKP —_
Manzanillo 1301 64 e19 12 [+13] — i22 3¢ PKS —
Guadalajara N. 1305 61 119 28 [+28] i38 50 SS — — —
Florissant N, 1308 34 e18 54 [— 6] -_— — 122 26 PKS —



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

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

1939 503

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

° o m. 8. 8 m. 8. 8. m. 8. m.
‘St. Louis 1310 34 e18 50 -11 — — 122 28 PKS —
Seven Falls 131-5 11 e 18 47 -15 _ — 12213 PKS 393
Shawinigan Falls 1316 13 e 18 48 —-14 — — i2228 PP —
Ottawa, 1319 17 e 18 33 —29 — — — —
Little Rock 1323 40 i14 2 P — — 12229 PP —
Tacubaya N. 1346 62 e 18 59 - 8 — — — — ¢ 612
Pittsburgh 1347 24 i18 56 —-11 — — 12239 PP —
Williamstown 1350 15 i18 56 —12 — — 122 46 PP —
Halifax 135-1 5 e 18 21?7 [—47 — — — — —
Pennsylvania 1352 22 e19 — 2] 3853 SS i2252 PP —
Harvard 135-7 14 i18 55 —14 — — ¢22 21? PP —
Fordham 136-6 16 i18 59 —12] 133 47 PPS i21 54 PP —
Vera Cruz N. 1374 60 e19 8 — 4] 128 52 SKKS — — —
Merida N. 142-1 53 i19 17 — 4] 126 40 [+21] — — —
Bermuda 147-0 11 e 19 46 pPKP — — — — —
Port au Prince 156-3 37 i19 51 [+ 8] — — 122 59 PP —
La Paz 160-5 147 i19 4 [— 31 — — — — 694

Additional readings

Zi-ka-wei iIN = +6m 43s. and +6m.47s., PPPN = 4 7m.35s.,, iE = +8m.51s. and
+9m.58., iN = 411m.59s. and +12m.21s., SSN = +12m.43s., SSSN = +13m.17s.,
iN = +15m.49s. and +16m 41s.

Perth i—(+6m 48s. ), (+7m 18.), (+7m 348.), (+7m.51s.), (+8m.18s.), (+8m.29s.),
(+9m.31s. ), (+ m.56s.), (+12m.34s.) and (+13m.26s.); readings have been
mcreased y 2h.57m.

Osaka PP = -+ 8m.47s.

Adelgi%e 11i+-710m 8., PP = 4+10m.9s., i = +12m.51s. and +13m.26s., SS = +14m.31s.,

= m.4

Brisba.ne iSE = +13m.21s.

Calcutta iPE = +7m.368., iP.PN = +9m 48s., iPcPE = +9m.54s., iSE = +13m.31s.,
iSSN = +15m.56s., iSeSN = +17m.43s.

Mizusawa, iSE = + 14m.3s.

Melbourne i = +8m.1s. .

Riverview iP = +7m.568.a, iN =-+13m.47s. and +14m.19s., iSSSN = +17m.23s.,
iSSSE = +17m.29s.

Sydney i = +9m.45s.

Colombo iE = +11m.58s.

Viadivostok i = +12m.25s.

Kodaikanal SSE = +17m.38s.

Hydembad SSN = +18m.18s.

Agra PPN = 4+-10m.58s., PPPE = +11m.55s8., sSN = +16m 308., S¢S = +18m.13s.

Bombay iN = +16m.2s., iEN = +16m.568., iN = +19m.118

Arapuni P¢S = +15m 3s SeS? = 4 19m. 95 i=+22m.51s.

Christchurch iP = +10m.,10s., i = +10m,188,

Wel]:lngbon iZ = +10m.37s., PcPZ = +10m,58s., PPZ = +12m. 31s., PPPZ = +13m. 463 -

PeSZ = +14m.56s., iEN = +15m.518., S¢St =+19m. 6s.,1—+19m.51s., Lq=+26-4m.

Apia S¢S = 4-20m.31s.

Tananarive PcPEN = +11m.48s., sPN = +12m.15s., EN = +13m.48s. and +21m.6s.,
SeSE = +21m.21s., iSSEN = 4 21m.42s., iEN = 422m.9., E = +23m.25s8., SSN =
+26m.0s., iN = +26m.12s., EN = +32m.18s.

Erevan e = + 20m.47s.

Honolulu i =+13m. 15s +14m.238,, and +14m.44s., iPP =+14m.53s., ipPP =+15m.33s.,
iSKS = +22m.5s., 1= +27m.33s., isSS = +27m. 42s., i = +30m.23s. and +30m.38s.

College iSPP = +17m.20s., ePPP = +18m 27s.

Istn.nbul PPS = {26m.7s.

Johannesh eN? = +20m.15s., eLqN +39-4m.

Cernauti PSN = 4-25m.16s., SSN = 1 30m.52s.

Bucharest PPPN +19m 218., SKKSE = +24m.1s., SKKSN +24m.58., SE =
+24m.28s., PSN = +25m.49s., PPSE = +26m. 295 3 SSE = +30m.44s.

Sitka i= +23m 33s8., iISKKS = +23m.568., iS = +2 258.

Upsala ePN = +13m.36s., iSN = +24m.25s., iSS = +3lm 145 iSSSE = 4 35m.14s.

Belgrade iPP = +18m.15s

Szeged eE = +15m.29s., ePPE +16m.358., eSKSE = 423m.19s., eSE = +24m.11s.,
eE = +27m.11s., eSSE = +30m.13s.

Kecskeg%et Z e= +20m 28., iS = +4-25m.248., ePS = }26m.568., € = +30m.14s., eSS =

18s.

Budapest PKPE — +17m.16s., PPN = +17m.46s., eN = +18m.20s. ., IN = +18m.39s.,
SKKSN = +24m.41s., SKKSE = +24m.528., eN = +26m.27s., PSKSE = +27m.17s.
eN = +27m.42s. and +28m 30s., SSE = +32m 24s., SSN = +33m 36s.

Sarajevo i= +14m.19s., +18m.28s., ’and +24m.558.

Copenhagen -+17m.3s.

Cape Town PPE =+417m.5s., PPPN = 119m.34s., SKSE = +23m.30s., SKSN =
+23m.348., SKKSN = 424m.348., SN = +25m.10s., PSN = +26m.58s., PPSE =
+27m.33s., SSN = + 32m.36s., SSK = +32m.46s.

Condinued on next page.
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Jena iZ = +13m.47s., eN = +23m.44s., eN = +28m.21s.
Triest PPP = +20m.26s., e = +24m.35s.
Rome iNZ = +13m.44s., iP = +14m.17s., iEN = +15m.47s., iEZ = +16m.48s., iH=

+25m.17s.

Stuttgart iEN = +17m. 583 ., IPPEN = +18m.30s., iSKKS=+25m.16s., eSN =

26m.13s., i = +28m.9s., iSSN = +33m.33s.

Strasbourg iPPN = +18m.328., iPPE = +18m. 538. ., 1Z = +419m.21s. and +19m.52s.,
ePPPZ = +20m.348. and +420m.51s., iSKSN = +24m.44s., eSN = +26m.10s.,
iSN = 4 26m.14s., JiPPSN = +28m.52s., iSSE = +33m.38s., iSSN = +34m.4s.,
iSSSN = +37m.41s.

Seattle pPP = +18m.47s., isPP = +19m.24s., eS = + 26m.7s.

Basle e = + 26m.29s. and + 30m.11s.

Uccle iSKSN = +24m.44s., SN = +26m.12s., PSN = +27m.41s8., PPSN = +28m.40s.,
iEN = 4 30m.22s.

Ukiah epPP = +18m.5

Spokane iEN = +19m 95 ., ISN = +26m.21s., iEN = +27m.51s., iPSE = +28m.23s.,
iPPSE = +29m.10s.

Branner eE = +18m.3s.

Kew iPS = +-19m.30s.

Lick iN = +19m.14s.

Butte iPKP = +18m.41s., epS = +27m.14s., iSS = 4 34m.43s., iSSS = +40m.12s.

Haiwee iPKKPZ = + 29m.20s.

Pasadena iPKKPZ = +29m.7s.

Bozeman i = +20m.51s., +21m.6s. and +25m.26s.

Riverside iPKKPZ = +29m.2s.

Salt Lake City ePKP = +18m. 395 PP = +19m.51s., isPP = 4 20m.158., eSP = + 29m.8s.

Tucson eP = 415m.2s., iPKP = +18m.50s., ePP = +19m. 53s8., PP — +20m. 16s.,

ePPP = +22m.378., iS = +27m.39s. and +27m 578.,. iSP'= +29m.44s., PS=
+29m.49s., i = +30m.47s., SS = +36m 17s,, SSS = +39m.29s.

Denver eN = 4 17m.35s., iEN = +18m.8s, ., iB = +18m. 41s.,, 6E=+19m.33s. and
+20m.18., eN = +20m.118., eN = +21m.37s., eE = +29m.58. ., eN = +22m.14s.
and +30m.0s., iPSN = +30m.12s. % iE +32m.15s., iN = +32m.18s.

Lincoln  pPP +%1m.3s,, ePPP = +23m.9s.

cag iPP = +20m.45s., PPP = +24m.1s.,, isPS = +31m.57s., eSS = +37m.51s.,
iSSS = +42m.58s.

Chicago Loyola i = +19m.18s. and +22m.39s.

Florissant iPKPN = +19m.0s.

St. Louis eE = +18m.55s., iN +19m.8s., i = 4 22m.5s.

Shawinigan Falls i = +19m.3s

Little Rock 1P = +14m.6s.

Pittsburgh iZ? = 4-19m. 95, ., +19m.26s., +19m.41s., and +19m.58s.

Wﬂlia}l_né%to‘%n {PKP? = +19m.8s., i = + 19m. 39s., $19m. 58s., and -+21m.40s., iPPP? =

m

Pennsylvania i = +19m 208., +21m.558., and + 39m.20s.

Harvard iN = +19m.11s.

Fordham i = +22m.29s.

Port au Prince i = +22m.37s.

Long waves were also recorded at Hamburg and Heligoland.

Dec. 21d. Rea.d.i also at 1h. (Colombo, Bozeman, Baku, Sverdlovsk, and Vladivostok)
h. (Manila), 13h. (Stuttgart), 14h (Ereva,n), 21h. (St,uttga.rt Senda.i Mito, Nagano,
Na.goya, and Osaka), 22h. (Upsala).

Dec. 22d. 4h. 43m. 58s. Epicentre 9°-7N. 83°-7TW. (as on 1939 Dec. 214.).

A =+-1082, B=-—-9799, C= +1674; 6=—17; h=+T1.
A Az P. 0-C. S. O-C. Supp. L.
. o o m. 8. 8. m. 8. 8. m. s. m.
Balboa Heights 4-2 100 i1 21 P e2 19 S; — — 25
Merida 126 334 i2 57 — — — —_ —_ —
Port au Prince 141 51 i3 57 PPP i7 3 8SS — — 9-9
Vera N. 153 310 i33¢ — 5 — — — — —
Tacubaya N, 17-8 304 e4 5 - 6 —_— —_ — —_— —
. San Juan 191 61 i4 34 + 17 i8 43 S8S — — i95
Guadalajara N. 21-8 303 i4 47 -9 —_ — — — —
Manz o E. 220 299 ed4 45 —13 — _— —_ — —
Huancayo 231 158 ib5 16k + 8 i922 + 6 —_ —— —
Columbia 24-3 6 52la + 1 e9 50 +13 i10 2 S8 —
Little Rock 26-2 343 i35 36 -2 11012 + 3 i6 9 PP —
Bermuda 285 36 e6 8 + 9 11 28 S8 7 271 PPP
St. Louis 294 350 e6 3 — 4 ell + 8 i7 2 PP -—
Florissant 296 350 i6 4 — 5 11116 +12 i7 1 PP 13
Georgetown 297 11 i6 12 + 2 i1113 + 17 —_ —

Continued on next page.
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1939 505
A Az P. 0 -C. s. O0-C. Supp L.
o o m. 8. 8. m. s. 8. m. s. m.
La Paz 30-3 148 i6 18 + 3 i1122 + 7 —_— — 16-0
Pittsburgh 30-8 5 e6 20 0 i11 38 +15 e7 26 PP
Philadelphia 31-1 14 i6 26 +4 11130 4+ 2 e727 PP e130
Pennsylvania 31-4 18 e 6 23 — 2 e11 37T + 5 e7 21 PP —
For 322 16 e6 33 + 1 111 58 +13 i7 44 PP —
Chicago 32:3 355 i6 31 — 2 ell 48 + 2 e730 PP el12:5
Chicago Loyola 323 355 e6 26 -7 11155 + 9 el3 27 SS —
Ann Arbor 32-5 0 e6 38 + 4 i1l 44 - 5 744 PP il7-0
Lincoln 331 344 e6 35 -5 il12 8 + 9 e7 44 PP 130
Tucson 337 317 16 38 — 7 ell 44 —24 i7 46 PP 13-8
Toronto 34-0 7 6 44 — 4 12 2 -11 8 PP 16-0
Williamstown 342 15 i6 51 + 2 112 34 +18 8 14 PP 16-9
Weston 34:3 17 16 42 - 8 11220 + 3 816 PP —
Harvard 344 17 16 52 + 1 el2 3 -—16 ig1 PP €190
Denver 354 331 e6 27 —33 el2 7 =27 e7 48 PP el5-1
Vermont 358 13 e8 16 PP i1232 -9 — — e15°5
Ottawa 362 10 i7 6 0 12 48 + 1 8 36 PP 16-0
East Machias 37719 720 +1 i1315 + 5 843 PP e15-8
Shawinigan Falls 379 12 7 23 + 3 1314 + 1 8 56 PP 18-0
Palomar z. 385 314 i7 22 — 4 — —_ —_ — —
La Jolla 38-6 313 i7 24 - 2 - — — — —
Halifax 38-9 23 7 35 + 6 13 40 +12 9 2 PP 18-0
Seven Falls 389 14 7 32 + 3 13 32 + 4 9 12 PP 18-0
Riverside 392 314 17 26a — 5 — — L — —
Salt Lake City 397 327 e7 31 -5 1133 — 5 i9 14 PP el16°1
Mount Wilson 398 314 i7 32a — 4 — — — — —
Pasadena 399 314 17322 — 5 i13 2 -—-41 —_ — e18:2
Haiwee 40-7 317 i7 40 - 4 — — — — —
Santa Barbara z. 411 314 e 7 40 -1 _— —_ —_ — —
Tinemaha 41-4 318 i7 46 — 4 — — — — —_
Fresno N. 423 316 i8 0 + 3 el13 ? e9 31 PP —
Bozeman 428 332 e 54 — 7 e1420 — 6 e9 32 PP e169
Butte 43-8 333 e8 8 —1 e14 37 -3 e9 44 PP 18-1
Lick 439 316 e8 7 — 3 e14 29 —-13 e19 13 8SS —
Santa Clara 441 316 i8 6 — 6 113 52 -—53 — — e239
Branner 443 316 e8 12 —1 e14 39 -9 _— — e 255
San Francisco 44-7 316 e10 2? PP el1l7 2 S8 — —
kiah 458 317 e 8 21 — 4 e14 47 -—-22 e1012 PP e185
Saskatoon 46-2 341 e8 2?7 —26 — — e1l0 26 P 19-0
Ferndale 47-2 319 e9 32 +56 115 2 -—27 —_ — €260
Spokane 47-3 330 8 28 -9 11539 + — 225
Seattle 49-9 327 e 8 56 —1 e1553 —14 11913 S8 273
La Plata 50-6 153 9 9 + 17 16 20 + 3 — — 23-0
Victoria 50-9 328 8 56 -9 1626 + 5 11 2 PP 23-0
Rio de Janeiro 51-2 129 19 10 + 3 11631 + 6 12020 SS 25-0
Sitka 61-7 332 — —_— 18 47 + 3 — — e 242
College 70-4 337 ell 15 — 3 e2028 — 2 el5 22 PPP —
Scoresby Sund 717 18 e 11 19 -7 e2036 — 9 el4 11 PP i29-3
Honolulu 71-8 290 e 11 20 — 6 e2026 —20 1il1l3 50 PP 28-8
San Fernando 74-3 55 11 48 + 7 21 36 +21 25 32 S8 34-0
Toledo 75-9 51 i1l 54 + 4 e21 46 414 12 5 P —
Granada 76-3 54 111 59k + 7 i21 47 +10 14 54 P 37-5
Bidston 767 37 _— — i21 52 +11 — — e 330
Edinburgh 767 35 e1ll 52 -3 21 43 + 2 el4 54 PP —
Stonyhurst 77-1 37 i12 0O + 3 e21 54 + 8 e27 14 S8 39-0
Jersey 772 42 e12 2¢ + 5 e21 52 + 5 e27 32 S8 e33-7
ew 784 39 i12 5a + 1 122 1 +1 il6 7 PPP e 385
Paris 80-3 42 12 18 + 4 21 22 —58 27 26° 88 370
Uccle 813 40 i12 222 + 2 2236 + 6 11530 PP e 380
De Bilt 817 38 12 25a + 3 22 38 + 4 — — 37-0
Neuchatel 834 44 e 12 32 + 2 —+ —_ — — —
Basle 838 43 e 12 34 + 2 — — — — —
Strasbourg 838 42 e 12 38 +6 e23 1 + 6 — — 360
Moncalieri 84:2 46 e 11 54 —40 21 17 2 —_ —_ 31-2
Hamburg 845 37 e 12 36a 0 e2313 +11 —_ — e370
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A Az P. 0-C. S. O0-cC. Supp. L.
B B m. s. 8. m. 8. S. . m.
Zurich 845 43 e1239 4+ 3 e2256 — 6 — — —
Stuttgart 84:7 42 e1239 + 2 i23 7 4+ 3 el1l6 6 PP e365
Chur 852 el2 42 + 3 — — — — —
Jena 859 40 e1240 — 3 e23 2 [— 5] e29 S8 e 380
Upsala 873 30 — — e2326 — 3 e?29 26 SS €390
Prague 878 39 el251 —1 e2332 — 2 e3150 S8 e370
Rome 88-2 48 112 55a + 1 12323 [+ 2] i16 37 PP 43-1
Triest 883 44 112 53a — 2 123 34 — ! 16 26 PP 41-9
Budapest 914 42 — €30 32 88 — — 430
Belgrade 931 44 1322k + 5 12647 PPS i17 12 PP e 461
Pulkovo 934 28 17 10 PP 23 52 [ 0] 25 46 PS 415
Chatham Ils. 98-7 227 —_ — 33 2t SS — — 490
Moscow 987 29 — — 24 21 [+ 1] 26 45 PS 43-5
Istanbul 100-3 45 e 17 58 PP — — — — —
Arapuni 104-3 233 — — 24 38 [— 9] 3332 SS 49-0
Wellington 1050 231 18 30 PP 24 48 [— 3] 33 22 S8 485
Cape Town L. 1054 123 18 53 PP 24 59 [+ 7] 27 59 * PS 52-0
Helwan 106-2 56 e 14 32 P 25 2 [+ 7] 18 47 PP —_—
Christchurch 106-5 228 e 14 25 P i24 56 [— 1] 18 31 PP 49-8
Sverdlovsk 107-5 19 18 54 PP 25 0 [— 1] 28 12 PS 50-0
Ksara 1082 50 e 14 32 P i29 23 PPS 19 2 PP 51-0
Baku 1143 37 e 20 53 ? e 29 29 PS e36 25 SS e#61-0
Irkutsk 179 354 20 0 PP 25 43 [+ 1] 29 45 PS 56-0
Vladivostok 118-2 331 e 18 19 [—30] 25 47 [+ 4] 20 2 PP —
Tokyo, Cen. Met. Ob.119-0 321 20 25 PP — — — — —_
Kobe 122-5 322 20 44 PP 26 13 [+15] — — —
Tashkent 1235 24 — — i27 41 {+ 4} e30 38 PS —
Samarkand 1239 27 e 20 17 P — — — —
Koti 1243 322 26 12 SKS (26 12) [+ 8] — - — —
Riverview 1244 236 e18 2 [—59] e 26 [+ 3] €30 57 PS e585
Melbourne 128-2 230 i19 52 [+43] 126 24 [+ 9] 122 37T PKP 594
Tananarive 132-0 107 e 22 50 P e39 24 SS — €603
Zi-ka-wei z. 1327 300 e18 38 [—39] i34 30 PPS i 21 4 PP 69-6
Agra E. 1393 24 e19 22 [— T] — — 123 6 SKP —
Bombay 1433 39 e19 40 [+ 4] e34 3 PS 47 10 SSS e 705
Ho%a]{ong 143-7 331 1935 [— 1] 29 42 { 0} 22 44 PP —
a 1456 314 i19 41a [+ 1] —_— — — —
Calcutta 1470 13 119 49 [+ 6] e 26 48 [— 2] e23 21 SKP —
Hyderabad 147-8 33 19 51 [+ 8] 30 13 {+ 7} 23 20 P 70-3
Phu-Lien 1480 342 e19 53 [+ 9] - — — — —
Perth 1514 216 i20 17 [+28] i44 44 SSP 149 30 SSS i707
Kodaikanal 152-8 44 20 22 [+31] — — — —
Colombo . 1568 47 19 59 [+ 3] — — — — 61-1

Additional readings :(—

Port au Prince PP = +4m.13s., PPP = +4m. 16s., SS = 4+ Tm.34s.
San Juan i = +5m.31s. and +7m.5s.
Huancayo i = +7m.19s., iS = +9m.27s. and +9m.34s.
Columbia iS = +9m.55s.
Little Rock iS = +10m.19s.
Bermuda P = +6m.55s.
St. Louis iE = +11m. 168., iSSE = +12m.37s.
Florissa.nt iE = +6m.
La Paz iSN = +11m 355
Pittsburgh iZ = + 6m.24s. and +10m.59s., i? = +11m.43s.
Philadelphia iS = +11m.4
Pennsylvania i= +6m. 265 ‘and +6m. 37s., ¢ = +6m.53s., +7m.6s., and -+8m.0s.
Fordham iP = +6m.38s.
Chicago ePcP = +8m 303 iS = +12m.1s.
Ann Arbor S8 = +13m.26s.
Lincoln ePcP = +8m.4is., iS = +12m.37s.
Tucson iPPP = +8m.6s., iPcP = -+ 8m. 47s eS = 4+11m.49s.
Toronto S8 = 414m.39s.
Williamstown SS = +14m.51s.
Weston +9m.10s. and +12m.46s.
Harvard iN = +12m.46s.
Denver eN = +6m.42s., 6E = +9m.20s.
Vermont iPP = +8m.24s.

Continued on next page.
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East Machias iP = +7m.45s. iPP = +9m.3s.

Seven Falls SSS = +16m.34s.

Salt Lake City eP = +7m.41s.

Bozeman eP = +8m.22s. and +8m.42s., PPP = +10m.11s., iS = 4-14m.35s.

Butte PP = +10m.4s.

Lick iPN = +8m.11s., eSN = +14m.36s.

Ukiah ePPP = +11m.6s., eSS = +18m.7s.

Seattle e = +17Tm.44s., i = +21m.12s.

Victoria PPP = +12m.20s.

College eP = +11m.18s., S = +20m. 358., €SS = 4 24m.358.

Scoresby Sund P = +11m 258. 3 PPP = +16m.1s., eS = +20m 478., iS¢S = +21m.46s.,
SS = +25m 32s., eSSS = 4-28m.49s.

Honolu2lu — +11m.3%. and +11im. 37s ePPP = +15m.42s., iS =4 20m. 485 ., eSS =

1

San Fernando SN +21m.42s

Granada PPPZ = +16m.57s., 1SZ +22m.3s., SSZ = +27m.27s., G = +31m.32s.

Edmlluggh SKS +22m.1s., S¢S = +22m.95,, PS = +22m. 37s., i=+23m.47s., SS=

Stonyhurst iSKS +22m 48., i = +22m.53s., Lq= +36m.32s.

Jersey e = +22m.5

Kew iSKSE = +22m 158., ePPSE = +22m.54s., eSSEZ = +27m.39s., eL(N = +34-0m.

Paris SSS = +31m.32s.

Uccle PSE — +23m.288., iSSE = +28m.17s., iSSSE = +31m,38s.

Stuttgart 1SN = +23m.12s., ePSE = -+ 24m.16s., eSSN = +29m.12s.

Jena ePN = +4-12m.44s., oSN = 1 23m.8s.

Upsala eE = +-24m. 465., eSSSE = +33m.20s.

Prague eSKS? = +19m. 448 ePPS = +24m. 389 eSSS = 4-33m.2s.?

Rome iZ = 413m.31s., 7 = +13m.598., i=+16m.16s., iE—=+20m.19s., iEN =
+22m.34s., iSN = +23m 49s., iE = +25m.2s., iN = +26m 18s., iSSN = +29m.53s.,
SL = +301m.208., iSSS = +32m.13s., iLeN = +37m.54s.

Triest SS = +29m.3%s.

Pulkovo eS = +24m. 22s 88 = +30m.50s., SSS = +35m.2s.

Moscow SS = +32m.14s.

‘Wellington SKKS +26m 48., SSS = +38m.28., Lq= +44-0m

Cape Town E. SKKS = +25m. ’59s., SS +33m. 395 SSS +37m 59s.

Helwan SE = +26m.38s., PSE = 1 28m.8s., iE —

Christchurch iE = +25m 478., iN = +26m. lls iPSEZ +27m 598., PPS = +28m.39s.,
SS = +33m.40s., SSSE = +37m.35s., LaN = +44m.37s.

Sverdlovsk SS = +34m.44s.

Baku e = +30m.47s. and +45m.21s,

Irkutsk PPS = +31m.15s., SS = 4 36m.20s.

Viadivostok PPP = -+ 22m.40s. SKKS +27m 88., €S = +27m.52s., PS = +29m.54s.,

PPS = +31m.10s., S8 = + 36m

Riverview eN = + 23m.40s.

Melbourne i = +28m.7s., +32m.52s. and +38m.55s.

Zi-ka-wei iZ = +22m.6s.

Hong Kong S = +33m.10s., SS = +41m.30s.

Calcutta eSKKSN = + 29m.51s., iPPSN = +35m.58s., eSSN = +42m.1s.

Hyderabad SKSPN = + 33m.418.

Perth i = +21m.2s. and +21m.57s.

Lonngaves were also recorded at Sydney, Heligoland, Dehra Dun, Besangon, and

ergen.

Dec. 22d. 6h. 59m. 16s8. KEpicentre 29°-3N. 114°-3W. (as on 1939, September 21d.).

A=—-3594, B=—-7961, C = +-4869 ; 6=+4+2; h=+2;
D=-911, E=+-412; =—-200, H=—-444, K= —-873.
A Az, P. 0 -C. S. O C. Supp. L.
° o m. 8. 8, m. 8. m. 8. . m.
Tucson 4-1 45 e 0 59 - 6 il 4 - ‘) —_ —_ —_
La Jolla N. 44 325 i1 9 -1 — —_ — — —
Palomar Z. 46 332 il 6 — 6 — — — — —
Riverside Zie 54 332 e119 -5 —_ — — — —_—
Pasadena ‘58 328 el 27 - 2 i2 56 S* — —_ —_
Fresno N 87 330 e?2 17 + 7 ed 12 S+ 4 43 Sg - —
Lick 10-1 324 — — e512 8* — — —
Santa Clara 10-3 323 el 31 —61 i4 20 —-10 — — e6-1
Ukiah 12-2 326 — — €534 88 — — —_
Denver 129 34 — — eb524 -9 cb5 48 SS —_
Manzanillo E. 136 138 — — e6 24 SSS —_ — —
Bozeman 16-6 9 e3 53 - 3 —_ —_ — — e70
Butte 16-7 5 e3 42 —-15 —_ —_ — —_ 73
Tacubaya N. 169 122 e3 55 — 4 — — — — —
Lincoln 184 48 7 43 S (7143) + 2 e849 PP —
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A Az P. 0 —-C. s. 0-C Supp. L.

° o m. s. 8. m. 8. 8. m, 8. m.
Spokane 185 354 e4 11 - 8 e 44 0 e4 22 PP ell-6
Seattle 19-3 344 e4 28 -1 e7 16 —46 — — e81
Florissant 219 58 i4 53 - 4 i9 4 +10 916 SS 12-2
St. Louis 220 58 e4 52 - 6 e847 — 9 — — ell4
Saskatoon 235 13 eb5 14 + 2 e9 32 + 9 — — 127
Merida N, 238 104 e5 31 +16 — — — —_ —
Chicago 250 52 e5 32 + 5 e9 47 — 2 — — e12:7
Columbia 286 71 e6 T + 7 e1l0 47 -1 — — e 122
Pittsburgh 30-1 58 — — e11 22 +10 e13 46 SS8 1157
Toronto 31-3 53 — — e 10 44?7 —47 — — 157
Philadelphia 337 61 e7 6 +21 ell 55 —13 — — el46
Ottawa 34:2 51 e6 51 + 2 ell 447 —32 — — 177
Fordham 347 59 e6 55 + 1 el2 26 2 — — 1170
Williamstown 355 56 eT7 1 + 1 —_ _— —-— — 1184
Vermont 358 53 — — el12 31 -10 — — e173
Harvard z. 367 57 e719 + 9 el1257 + 3 —_ — e189
East Machias 40-0 54 — — e13 48 + 4 —_ e 16-8
Honolulu 400 269 8 35 +57 — — 921 PP el65
College 41-3 339 — — e13 28 —36 — — el55
Bermuda 42:3 73 e9 41 PP —_ —_ — e 162
San Juan 451 92 e10 15 PP el5 3 + 4 — — o187
Kew 80-9 35 —_ — e 18 447 ? —_ — e357.
Irkutsk 92:0 338 — — 23 442[ 0] e 26 36 PPS 43-7
Andijan 1100 354 21 9 PPP — — — —

Additional readings :—

Tucson eP = 4-1m.9s. .

Denver ek = +5m.40s., eN = +5m.52s., iE = +5m.58s.

Spokane iPN = +4m.158., iN = +4m.54s.

Seattle eS = +Tm.27s.

Florissant iPE = +4m.58s., iN = +8m.53s., eE = +11m.26s.

St. Louis iPEN = 44m.58s.

Pittsbirgh e? = 4+15m.14s.

Long waves were also recorded at Pennsylvania, Ferndale, Vladivostok, Baku, Sverd-
lovsk, Triest, Prague, Strasbourg, Uccle, Paris, Jersey, Stonyhurst, Bidston, San
Fernando, Scoresby Sund, Sitka, Branner, Salt Lake City, and Vera Cruz.

Dec. 22d. Readings also at 0h. (Rome), 1h. (Zurich), 2h. (Clermont-Ferrand), 3h. (Balboa
Heights), 4h. (Samarkand and Florissant), 5h. (Samarkand, Basle, Mount Wilson,
La Paz, Palomar, Riverside, Ukiah, Butte, Tucson, Fresno, Denver, Lincoln,
‘Andijan, Salt Lake City, Tchimkent, and near ‘Mizusawa), 6h. (Tucson, Chicago, and
near Samarkand), 7h. (Salt Lake City, Penns lvania, Lincoln, Denver, Fresno,
Chicago, and Tucson), 8h. (near Mizusawa), 9h. (Tucson and Tananarive), 10h.
(Tucson (2) ;, 11h. (Balboa Heights (2)), 12h. (Tucson (2)), 13h. (Tucson), 14h.
(Tucson (3) ), 15h, (Tucson (3), Frunse, Tchimkent, and Andijan), 17h. (Calcutta
?’i‘xd Tuc)son (2) ), 18h. (Tucson), 20h. (Tucson), 21h. (Manila), 22h. (Tucson), 23h.
ucson).

Dec. 23d. 17h. 11m. 4s. Epicentre 9°-7TN. 83°-7TW. (as on 1939, December 22d.).
A =+-1082, B=—-9799, C=+-1674; 6=—1T; h=+1.

A Az P. 0-C. s. O0-C. Supp. L.

. ° o m., 8 8. m. 8. 8. m. 8. m.
Balboa Heights ~N. 42 100 el 21 P* 2 24 S — —_ —
Merida N. 126 334 i2 59 — 4 i528 + 2 — — —
San Juan 191 61 e436 + 9 el752 — 56 835 SSS i9-1
Huancayo 231 158 e5 16 + 8 e923 + 17 —_— — 11-2
Columbia 24-3 6 e6 44 ? e9 46 + 9 10 6 SS ell-8
Bermuda 285 36 e8 38 PcP — _— —_— — 137
La Paz 303 148 e 6 46 PP —_ —_— —_ —_ 14-9
Philadelphia 31-1 14 — — el1l1 50 +22 — — e135
Fordham 322 16 1633k + 1 ell 44 — 1 i7 54 PPP e164
Chicago 323 355 8 32 PP ell 36 —10 — — —
Lincoln 331 344 7 20 +40 —_ —_ — — —
Tucson 33-7 317 e 6 37 -8 e1149 —-19 e751 PP el31l
Toronto 340 7 —_ — el13 56 88 — — 199
Ottawa ‘ 3620 10 i7 4 — 2 13 2 +15 8 44 PPP 17-9
East Machias 377 19 e759 +40 e13 17 + 7 e9 24 PPP el156

Qontinued on next page.
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A Az. P. 0-C. S 0-C. Supp. L.

B o m. 8. 8. m. 8. 8. m. 8. m.
Palomar z. 385 314 i7 19 -7 —_ — —_ — —
Seven Falls 389 14 e9 14 PP ¢13 14 -—-14 e16 14 SS 21-9
Riverside Z. 392 314 i7 25 — 6 —_ —_ —_ —_ —_
Pasadena 399 314 e7 29 - 8 —_ —_ —_ — e 212
Tinemaha 41-4 318 i7 44 - 6 — —_ —_ —_ —_
Bozeman 428 332 e8 29 +28 e1l4 36 +10 — e 181
La Plata 50-6 153 15 14 S (15 14) —63 — — 30-5
College 70-4 337 e 11 23 + 5 20 16 —14 e14 10 PP e 360
Toledo 759 51 e 11 53 + 3 — — —_ 36-9
Granada 76-3 54 112 36k +44 i22 6 +29 — 35-2
Kew 78-4 39 — — e3251 ? — — e 439
Uccle 813 40 — — e2240 +10 .e28 13 S8 e 359
Rome 882 48 i12 53a — 1 23 18 [— 4] 16 10 PP 37-8
Sverdlovsk 1075 19 —_ — e25 18 [+16] e28 20 PS 439

Additional readings :—

San Juan iP = +4m.41s.

Huancayo eP = +5m.21s., S = +9m.28s., iS = 4-9m.35s.

Fordham iN = +12m.38s,

Tucson eP = +6m.49s., ePPP = +7m. 598., ePcP = +8m.58s.

College eP = +12m.14s.

Rome PS = +424m.0s., eZ +25m.58., SS = 428m.25s.

Sverdlovsk e — -+ 34m.48s.

Long waves were also recorded at Calcutta, Tashkent, Sitka, Baku, Pennsylvania, Paris,
De Scoresby Sund, Stuttgart, St onyhurst Bidston, Budapest, Ha.rvard
Vladivostok, Pulkovo, and Rio de Janeiro.

Dec. 23d. Readings also at Oh. (near La Paz), 1h, (Salt Lake City, Ukiah, Balboa Heights,
Sa.n Juan, a.nd Tucson (2) ), 2h. (near Osaka and Manila), 3h. (Tucson, Almata, an

ngpuong , (Balboa eights, Samarkand, Andijan, Tucson, and Tch imkent),

cson), 8h. (Tucson (2), Balboa Heights San Juan, Pra.gue, Bermuda, and

Huancayo), 9h. (Irkutsk Sverdlovsk, Tchimkent, Frunse, and Almata), 12h.

(Calcutta, Rome, Granada, Baku, Helwan, Almata, near Pittsburgh, Ksara,

Frunse, Sverdlovsk Tucson (2), Andijan, and La Paz), 13h. (Uccle), 14h, (Branner,

and near Lick), 18h. (Samarkand (2) ), 20h. (near Triest), 21h. (Manila), 22h.

(Tucson), 23h. (Tucson (2), and Bozeman).

Dec. 24d. 18h. 53m. 30s. Epicentre 15°-0N. 66°-0W.

A =+-3930, B=—-8828, C=+4-2572; 6=—6; h=+6;
D=--914, E=—-407; G = +-105, H=—-235, K= —-966.
A Az, P. 0 -C S 0-C. Supp. L.
° o m. 8. 8. m. 8 8. m. 8. m.
San Juan 3-3 358 i0 59 P* —_ —_ — — i45
Fordham 26-7 348 e 5 40 -3 i9 50 —27 —_ — —
Harvard 278 352 15 53k 0 11010 —25 — — e 28-0
‘Williamstown 283 350 e 5 55 -2 11027 -—16 — —_ —
Huancayo 28-4 200 — — el1l042 -3 —_ —_ —_
Ottawa Z. 31-3 347 i6 28 + 4 il1 43 +12 —_ — —
La Paz Z. 314 183 e 7 22 PP —_ —_ —_ —_— —
St. Louis 31-8 323 e6 46 +18 —_ — —_— —_ 15-5
Shawinigan Falls 320 353 e6 27 — 3 el2 7 +25 — —_— —
Tucson - 442 302 e8 11 — 1 el4 47 + 1 e9 55 PP el7-3
Palomar Z. 49-4 303 i8 53 0 —_— —_ — —_ —_
Riverside 499 303 i8 56a — 1 —_ —_ — —_ _
Pasadena 506 303 i9 2 0 —_ —_ — —_ —_—
Haiwee 507 306 19 4 + 1 — — — —_ —
Tinemaha 511 306 i9 4 - 2 — — — —_ —_
Clermont-Ferrand 64-8 47 e 10 45 + 2 — —_— — —_— —
Uccle 66-1 41 ell .7 +16 — _ _ —_ —
Neuchatel 67-6 45 e 11 18 +17 — —_ — — —
Basle 680 45 el11 1 - 2 —_ —_ —_ —_ _
Zurich 68-7 45 e 10 53 —14 — —_ — — —
Chur 693 45 e11 29 +18 — — — —_ —

H
2
§
§
3
3
i



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

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

1939 : 510

Notes To DEc. 24d. 18h. 53m. 30s.

Additional readings :—
Fordham iP = +5m.54s., i = +9m‘583. and +10m.14s.
St. Louis eEN = +6m 568. and -+ 7m.6s.
Tucson ePPP = +410m.34s.
Long waves were also recorded at Sverdlovsk.

Dec. 24d R adings also at Oh. (near Erevan), 1h. (Ksara), 3h. (Huancayo and La Paz),
(Alma.ta), 7h (Zi-ka-wei, San Francisco, Vladivostok, Irkutsk, Hukuoka, and
Sverdlovsk), h. (Pulkovo and Tashkent), 10h. (Tucson), 12h. (Tncson, Riverside,
a,dena,, Haiwee, Tinemaha, and College), 13h. (Calcutta and Samarkand), 15h.
1611 (Tucson), 17h. (Tucson) 190, (Andijan, Frunse, Almata, and Tash-
kent), 20§1 21h. (Erevan, Grozny, Baku, and Tananarive), 25h. (Tucson
(2), Palomar, St uis San Juan, Huancayo, La Paz, Tinemaha, Haiwee, Pasa-
dena, and Riverside), 23h. (Clermont-Ferrand and Tucson)

Dec. 25d. 5h. 10m. 33s. Epicentre 46°-3N. 7°-4E. (as on 1937, November 15d.).
Intensity IV between Leuk and Sion and in the Vale of Anniviers ; III at Zermatt.

Pietro Caloi.
Caratteristiche sismiche fondamendali dell’ Europa Centrale quali risultano dallo studio
di 17 terremoti Centro-Europei.

Estratto dal “ Bollettino della Societa Sismolog, Italiana,” vol. XL-No. 3-4, Anno 1942,
pp. 28 etc. Publica de I'Institut Geophysique de ftome, No. 107.

Epicentre 7° 33’6 +4’-4E. 46° 13’-8 16'-TN.
E. Wanner.

Jahresbericht des Erdbebendienstes der Schweiz im Jahre, 1939, Zurich 1940, page 2 et
carte macroseismique Planche I.

A = +-6875, B=1-0893, C= +-7206; 6=-10; h=—4;
D=+-129, E=--992; G =+-7T15, H=+-093, K= —-693.
A Az, P. 0 -C. s. O0-C. Supp.
° o m. s. 8. m. 8. 8. m. s.
Sion 00 — e0 2 Pg i0 4 S
Neuchatel 0-7 336 e0 17 0 i03 + 2 033 S¢
Basle 1-3 6 e026 + 1 i0 44 0 —
Zurich 1-3 37 e0 25a 0 i0 43 -1
Chur 16 69 e02 —1 e048 —3 e0 50 S¢
Long waves were also recorded at Tries

Dec. 25d. 6h. TUndetermined shock. Epicentre S.E. Europe.

Pulkovo e =35m.10s., 37m.568., 39m.30s., and 43m.0s., eL =45-5m.
Bucharest ePN —35m. 408., P*N =35m.48s. ., P*E= ’35m. 568. ., PgN = 36m 8s.,, eE =
36m.43s8., SEN =36m. 533 S*E =37m.178., SgN =37m.34s., LEN =38-2m.
Moncalieri e =35m.42s., i =42m.8s.
Cernauti ePE =36m. Os SE 37m '48s., LE =38
Belgrade eZ =36m.41s. ’and 36m. 49s., 1% =37m. 59s iSNE =38m.1s., i 38m.27s.
Budapest eE =36m.568., ePN =3Tm, Ss eE =39m.. 423 eLN =39m.56s.
Ksara e —37m.4s. and 38m.19s,
Triest e =37m.15s., eP =40m. 20s i=40m.47s., e =41m.158., 41m.35s., and 46m.3s.
Szeged ePN ——37m.533 eN =38m.21s. and 38m. 5ls eS?N =39m. 59s., ’eLN =40-7m.
Chur eP =37m.56s.
Grozny e =38m.2s.
Zurich eP =38m. 109 e =43m.1s.
Basle eP =38m.16s., e =43m.13s.
Neuchatel eP =38m, 185
Helwan eN =38m.28s. and 38m.39s.
. Kecskemet ePZ =38m.52s., Z =39m.53s.
Uccle eP =38m.558., €S = —42m.38s., els =44-5
Granada iPZ —39m.118.k, iSZ —44m.29s., L = 49
Rome eE =39m.13s., iZ =39m.30s. and 40m.49s., iN =41m.2s.
Moscow e =39m. 408 40m.55s., 44m,58s., and 45m. 28., eL = 4£6-5m.
Baku e =42m.5s., el =44- 3m :
Sverdlovek e —=45m. 16s8., L =
Long waves were also recorded at Kew, Upsala, De Bilt, Hamburg, Prague, and Bidston,
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Dec. 25d. 12h. 52m. 47s. ' Epicentre 52°-2N. 32°-0W.
A =+4:5219, B=—3261, C=+-7882; d=—-2; h=-6;

D=-:530, E=—848; G =+-668, H=—-417, K= —-615.
A Az P. 0 —-C. S. O0-C. Supp. L.
° o . 8. 8. m. 8. 8. m. s. m.
Edinburgh 173 66 — — e754 888 _— — —
Bidston - 175 714 14 3 -4 e7 38 S8. ig8 8 888 8-3
Stonyhurst 178 73 i4 9 - 2 i8 19 S8S8 —_ —_ 9-2
Oxford 189 79 i4 24 0 8 1 + 8 — — e92
Scoresby Sund 189 10 e4 29 + 5 7569 + 6 818 S8 e 92
Jersey 19-1 85 e4 28 + 1 e8 13% +16 —_— — 9-8
Kew 19-5 79 1432 +1 e8 8 + 2 —_— — i8-8
Paris 221 8 e5 0 +1 e9 2 + 4 —_ — 102
Uccle 225 79 e5 3 + 1 i9 8 + 3 —_ — 10-2
De Bilt 22:7 75 5 5a + 1 919 +10 — — —_
Toledo 228 112 e510 + 5 i9 29 +18 — —_ 10-4
Heligoland N. 238 170 e4 49 —26 —_ — —_ — e11-7
San Fernando 24-1 122 — — e1013 S8 —_ — —
Granada 249 116 e 5 42a +18 i10 9 +22 — —_ 155
amburg 251 69 e5 33 + 5 —_ e —_ _ 12-4
Strasbourg 2544 81 e532 + 1 e1011 +15 — — —
Neuchatel 25-5 85 e5 33 + 1 — — —_ —_ —
Basle 257 84 e53¢ +1 — —_ —_ — —
Copenhagen 260 63 eb5 37 + 1 —_ —_ — — 12-2
Stuttgart 26-2 80 539 +1 —_ — e6 1 PP —
Zurich 264 84 e533 -7 —_— —_ —_ — —_
Moncalieri 269 89 e543 — 2 10 18 - 2 —_— _ 144
Chur 272 84 e5 13% —34 — — —_— —_ —
Prague 288 74 e6 31 PP e1045 - 6 —_— — el4-2
Ottawa 292 275 e6 6 + 1 —_— —_ —_ — 11-2
Rome 315 91 e618 — 8 113 24 SS8 i8 4 PPP —
San Juan 43-0 231 e9 51 PP 1436 + 17 —_ — o180
Sverdlovsk 500 45 el1l 2 PP el6 9 0 -_— — 22-2
Helwan 509 90 e9 9 -+ 4 e1625 4+ 4 —_ _— —_
Ksara 510 8 e9 9 -+ 3 e1630 <+ 8 — — —
Baku 54-9 8 e920 -—15 e17 24 + 8 —_ — 27-2
Tucson 58-7 283 e10 2 0 el1817 +11 e1218 PP e 248
Tine: 596 292 110 8 . O —_ —_ —_ —_ —
Haiwee z. 60-1 291 i10 18 + 7 — —_ — — —
Palomar . z. 61-5 288 110 28 4+ 7 —_ —_ —_ — —_—
Pasadena z. 617 290 e10 18 — 4 — — —_ — e34-5
kul 69-6 — — e 27 13t SSS —_ — ©34-2
Huancayo 741 224 e11 37 ~ 3 e21 0 -12 — — 318
Colombo E. 977 68 — — ©33 43 ¢ — —_ —
Additional readings :—
Kew iN = +8m.138.
Stuttgart eNW = +5m.47s

]

Helwan eE = +4-16m.4

Tucson eP = +10m. lOs , ePPP = +13m. 528., €SS = +22m.16s.

Huancayo eP = +11m. 53s. '

Long waves were also recorded_at Calcutta, Tashkent, Moscow, Triest, Budapest,
elgrade, Pulkovo, La Paz, Vladivostok, Ukiah, Butte, and Chicago, '
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Dec. 25d. 16h. 25m. 4s. Epicentre 6°:1S. 150°-3E. (as on 1938, November 14d.).

A =—-8655, B=+-4897, C=—"-1055; 8=+4+3; h=+17;
D=+492, E=4-870; G =+-092, H=—'052, K =—-994,

A Az P. 0-C. 8. oO-cC. Supp. L.
o ° m. s, 8. m. 8. 8. m. 8. m.
Palau 20-8 310 356 —49 — — — — —
] Riverview 276 178 e540 —11 e1024 —~ 8 e6 3 PP e133
Sydney 276 178 e7 8 PPP 1023 -9 e12 14 SSS —
Adelaide 307 199 e620 + 1 110 56 —25 6 48 PP 10-4
Melbourne 320 189 i6 26 — 4 ll’ 26 -—16 — — 153
Manila 358 306 i7 18 +15 12 9 -32 —_ _— 15-6
Arapuni 39-2 148 — — 13 56% +24 — — —
Perth 413 227 i7 41 — 8 13 38 -2 i921 PP 24-8
Christchurch 421 156 e 7 —49 14 28 +12 18 28 L, e 216
Os: 42-9 342 732 -30 — — — —_ —_—
Kobe 43-1 342 815 +11 — — —_ — —_
Mito 43-3 348 817 +12 — — — — —_
Nagano 44-1 346 8 — 8 — — —_ —_ —
Hong Kong 45-4 309 8 34 +12 14 42 22 —_ — —
Zi-ka-wei z. 462 325 e8 18 —1 —_ —_ — — 226
ta 46-6 350 913 441 —_— —_ — —_ —
Vladivostok 518 343 e9 4 — 8 i1622 -11 —_ — 251
cutta N. 67-1 297 e13 12 PP {1942 -9 — —_ —
Irkutsk 70-1 332 ell —-12 20 12 -—-15 — — 33-9
Colombo E. 716 279 1113 -—12 2035 -9 21 8 PPS 25-1
Bombay 80-4 290 —_ — e?21 59 ? — — —
College 839 32 — — 2253 — 3 e2¢ 8 P e 376
Frunse 839 314 e12 35 + 2 —_— —_ _— —_ —
Andijan 850 312 12 28 —10 — — — — —
Tashkent 87-4 312 — — . e2255 [—21] i2412 PS 413
Tchimkent, 874 313 1220 -30 — — — — —_
Samarkand 889 310 11 43 ? —_— — — —_ —
Pasadena 945 56 113 24 + 1 — p— —_— — e438
Mount Wilson 946 56 e13 27 + 3 — —_ —_ — —
Tinemaha 946 54 e13 25 + 1 — —_ — — —
Sverdlovsk 95-0 326 —_ - 23 43 [—18] 26 2 PPS 41-9
omar 95-5 57 e13 30 + 2 — — — — —
Tucson 100-6 58 e 13 51 0 e2512 —-13 el1l741 PP e 40-8
aku 1020 310 e20 34 PPP e24 28 [— 9] e 28 22 PPS 47-9
113-8 303 e 19 52 PP e28 567 PS — — 59-9
Uccle 127-3 333 — — e3741 S8 — — e 599
Rome 128-5 319 e 20 26 P e303 PS e2215 PP 1569
Huancayo 1310 111 e19 26 [+12] e26 40 [+18] e21 38 PP e 53-8
z 1357 121 i19 22k [ 0] — i22 56 PP 69-9
1411 326 e19 27 [— 5] — — e2230 PP 779

Additional

readings :(—
Riverview e3N = +4m.58s.
Adelaide PcP = +9m.41s., 'SS = +11m.46s.
Perth %1- +15m .21s., +9m.46s., a.nd +15m.568., S8 = +17m.56s., i=+20m.4s. and
+
Tashkent i = +23m.11s., +24m.43s., +25m.57s., and +28m.30s.
Sverdlovsk SS = +31m.3s.
Tucson ePPP = 419m. 545., ePS = +26m.285 eSS = +31m.53s., eSSS = +35m.54s.
Baku e = +34m.58s. and -+38m.4
Rome e = + 35m.9s., +38m.17s and +51m.11s.?
Huancayo ePKS = +22m.36s., iPKS=-+22m.43s.,, ePPP = +424m.23s., eSKSP =
+31m.18s., ePS = +32m.1s., ePKP,PKP = +37m.50s., PSPS = +39m. 42s., eSSS =

44m.10s.
Lo * waves were also recorded at Prague, Wi lllngto Florissant, Lincoln, Ukiah,
ovo, Moscow, San Juan, Toledo, De Bilt, Paris, Rio de Ja.nelro Kew, Jersey,

and Bidston.
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Dec. 25d. Readings also at Oh. (Sverdlovsk, Baku d Williamstown), 1h. (Bucharest
Belgrade, est), 2h. (Tucson, near Apia and Ksara), 3h. (Sverdlovs and
vostok), 9h (Jena.), 10h. (Harvard, Seven Falls, Shawinigan Falls, and Otta.wa), llh.
(Irku Sverdlovsk, Baku, and Mizusawa), ’12h. (Kast Mac! ), 16h. Paz,

rdha.m and Santa Cla.rai 19h. (Pasadena and Palomar), 20h. (M aui.(la.),
(Pasadens, Perth, Irkutsk, Ksara, Sverdlovsk, Mizusawa, Vladivostok, Samarka.n

Andijan, cutts. Ho! Kong, and Tucsoni 22h. (Frunse, Sverdlovsk Grozny,
Tucson, Hong Kong Calcutta, Andijan, amarkand Pasadena, Palomar, Haiwee,
and Manila), 23h. (Rio de Ja.neiro La Paz, Tinemaha Huancayo, near Christ-
church, Tucson, Haiwee, Palomar, Pasa.den&, and Irkutsk)

Dec. 26d. 11h. 55m. 7s. Epicentre 13°-3N. 88°-7W. (as on 1937 Oct. 20d.).

A =+-0221, B=—-9733, C=+-2285; 6=+1; h=+6;
D=-1:000, E=—-023; G=+005, H=—-228, K =—-074.

Pasadena suggests depth A =70kms.

A Az P. 0-C. S. O0-C. Supp. L.
° ° m. 8. 8. m. s. 8. m. 8. m,
Merida 77 353 i149 — 17 — —_ —_ — —_
Balboa Heights 99 114 e2 35 PP — — — — —_
Tacubaya 11-8 303 e255 + 2 i520 +14 — —_— —
lumbia 21-8 17 e4 58 + 2 859 + 17 523 8P —
San Juan 223 74 e45 — 5 9 + 2 i537T PP el01
St. Louis 253 357 529 —1 e940 -—14 i5 57 PP —
Florissant 25-5 357 i531 —-1 938 -—19 ié 7 PPP 12-4
Tucson 27-7 318 e551 —1 e1030 — 3 e6 11 gP ell-4
Pittsburgh 28-1 14 e6 9 +14 11037 -— 3 i6.47 P
Lincoln 283 350 e6 5 + 8 e1038 — 5 —_ —
Huanoayo 284 152 559 + 1 11048 + 3 e6 50 PP 12-2
Chicago 28-5 0 e6 14 pP 1040 — 6 ef7 23 pPP —
Bermuda 289 44 e551 —12 ell 3 +10 e6 7 pP e137
Philadelphia 29-1 22 — — 1053 — 3 — — e 140
Fordham 304 23 16 20a + 4 i1115 -— 1 i6 3¢ pP 16-2
Toronto 31-3 13 1i6 37 PP e11 25 — 6 eld 1T $ 15-4
Wi town 322 23 e629 — 3 — — — — —
La Jolla 325 312 e6 36 + 2 — — e919 PP —
Palomar 325 313 e6 34 0 112 58 ScP i9 20 PP —
Harvard 327 24 16 36 0 —_ — — —
Ottawa, 338 17 i645 —1 i1212 + 2 8 15 PPP 16-9
Mount Wilson 338 314 e 6 47 + 1 — — — —
Pasadena 33-8 314 1i6 46k 0 i13 3 SeP i6 55 pP —
Vermont 33-8 21 — — e12 3 —'17 —_ — o154
Salt Lake City 340 328 e643 — 5 el2 8 — 5 — — 137
Haiwee 347 317 e 6 54 0 e 13 5 ScP €9 286 PP —_
Tinemaha 355 317 e659 — 1 — i9 27 PP —
La Paz 359 143 i7 3k -1 12 41 -1 — — 17-0
East Machias 36-3 26 7 6 =1 e13 17 sS — — el77
Seven Falls 369 .20 e8 41 PP e1259 + 1 el5 41 SSS 16-9
Bozeman 374 335 e7 8 -~ 8 e1257 — 8 o7 33 P e 155
Butte 38-3 335 e7 24 0 e13 6 ~-13 e8 58 P e158
Berkeley 38-6 316 — — e1322 -1 — — e 217
Ukiah 399 317 e733 — 4 e1317 —-26 e8 5 pP el7-l
Rio de Janeiro 57-2 128 e 17 49 S (el7 49) + 4 —_ — —_
eege 652 337 e1036 — 9 e18 41 —47 e13 6 PP 26-6
ol 775 51 e12 15 +16 — — — —_ —
782 54 112 43k +40 121 54 -— 3 28 20 SSS 1365
oel 81-7 39 —_— — 02222 -12 e27 47 S 379
Clermont-Ferrand 819 45 ell1 53 —-30 —_ —_ —_ —_ —
Triest 891 43 e13 2 e2315 [—12] e16 37T PP e 39-7
Rome 894 47 e 13 12 +12 e2346 — 3 e16 28 PP e 417
Sverdlovsk 1056 16 — 24 47 [— 6] e27 55 PS 459
Ksara 109-5 47 e 19 2 PP e28 33 PS — — 52-9
Irkutek 113-7 351 —_— — 28 53t PS e3453F SS e569
Baku 114-2 34 _— — 2925 PS e3543 SS e542
Agra E. 1378 17 — — €34 52 PPS — —_ —
Calcutta N, 144-3 4 — — 31 57 PS —_— — —

For Notes gee next page,
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Notes To DEc. 26d. 11h. 55m. 7s.

Additional —
Juan i = +6m.16s.
St. Louis iN = +5m.43s,, +5m.47s., and +6m.1s., eN = 4 9m.49s.
Floﬂs_:ti.%t 1213 +5m.358. and +45m.50s., il — +9m.49s., eN = +9m.56s. ., eSSE =
Tucson eSP = + 6m. 26s., PPP = 4+6m.43s., ePcP +8m.558., 88 = +11m.2s.
Pittsburgh iISNW = +11m. 40s., INE? = +12m.19s.
Lincoln eS = +-10m.49s.
Huancayo eP.P = + 8m.44s.
Chicago ePcP = +9m.0s., esS = 4+ 11m.8s.
Williamstown i = +6m.34s. and -+ 6m.50s.
Ottawa SS = 414m.23s.
Pasadens isPZ = + 7m.10s., iPcPZ = +9m.22s.
Bozeman ePP = 4 8m. 283., epPP = 4 8m.59s., ePeP +9m.34s.
Berkeley eZ = +14m.38s.
kiah ePcP = +9m.34s., ‘oS = +13m.38s.
Oolle%'e ePPP = 4 14m. 405 epPPP = +14m.59s., eSSS = +26m.15s.
Tries sePlj_Pao +2})8m .308., ©S = +23m.47s. ., ©ePS = +24m.37s. ., ePPS=425m.17s.,
eS| m
Rom?H%Z 4;- 16m.51s., eN = +25m.12s., eSSN = +29m.47s., eN = {37m.32s. and
Irkutsk e = +38m.538.? and +49m.53s.¢
Long waves were also recorded at Tashkent, San Fernando, Wellington, Upsala
Colombo, Vladivostok, Jersey, and De Bilt.

Dec, 26d. 21h. 49m. 46s. Epicentre 9°-TN. 84°-8W.

A=-+0893, B=—-9818, C=+-1674; 6=—17; h=+17;
D=--996, E=—091; G=+4-015 H=—-167, K= —986.

A Az P. 0-cC. S 0 -C. Supp L.

° ° m. 8. 8. m. 8. 8. m. s. m.
Balboa Heights 52 97 125 + 4 e231 +9 e234 S* —
Merida - N. 12-1 338 i2 51 L] — — —_ — —
Tacubaya N. 169 306 i4 3 + 4 —_ —_ — — —_—
San Juan 20-1 62 e4 37 -1 e818 -1 i4 48 PP 103
Huancayo 23-6 156 e515 + 2 i939 +14 i53 PP il0-6
Columbia 24-4 8 — — e10 2 +23 e10 36 S8 —
Bermuda 29-1 37 eT7 2 PP ell 7 +11 — — 12-0
La Paz z. 30-8 147 618 — 2 — — — —_ 17-4
Chicago 32:2 355 — — ell 51 + 6 — — e 137
Tucson 329 317 e636 — 2 e1153 — 3 e747 PP el132
‘Willlamstown 344 17 1649 -— 2 —_ — — — —
Ottawa 364 11 i7 5 — 3, el244 — 6 o8 44 PPP 17-2
Palomar z, 377 314 e718 —1 — — — — —
La Jolla 37-8 313 e719 -— 1 — —_ — —_ —
Mount Wilson 39-0 314 i728 — 2 —_ — — — —
Pasadena 391 314 i72 - 2 — — — — o184
Salt Lake City 391 328 e728 — 3 e1336 + 5 e9 19 PPP 16-6
Haiwee 40-0 317 1739 + 1 —_ — — — —
Tinemaha 40-7 318 e 7 44 0 — — — —_ —
Fresno N. 41-5 316 e7 54 + 4 —_ — —_ _— -
Bozeman 42-3 333 e7 55 - 2 —_ —_— —_ — e17-8
Lick N. 431 317 e8 6 + 2 — — — —_ —_
La Plata 51-1 151 9 8 + 2 16 20 — 4 _— —_ 29-9
Rio de Janeiro 52-0 129 e 16 32 S (el6 32) — 4 — — 26-9
Granada 772 54 112 1la + 4 12156 + 9 27 6 SS 36-2
Clermont-Ferrand 817 45 ell 5 —28 — —_ —_ —_ —
Ksara 1090 49 18 141 PP 28 14 PS —_— — 587

Additional readings ‘—
San Juan iS = +8m.39s.

Huancayo i = +10m.20s.

Bermuda eS = +11m.20s.

Tucson eP = +6m.58s. and +7m.24s., ePPP = +8m 188., 6PcP = + 8m.40s.

Bozeman eP = +8m.30s.

Long waves were a.lso recorded at Rome, Baku, Irkutsk Sverdlovsk, Triest, Fordham,
and Philadelphia.
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Dec. 26d. 23h. 57m. 16s. Epicentre 39°-7TN. 39°-7H. (as on 1939 Nov. 21d.).

Destructive, particularly in the districts of Erzican, Sivas, and Tokat ; numerous victims
. in the districts of

Amasya, Glimiisame, and Ordu, and in the districts of Samsun,

Trabzon, Tunceli, and Yosgat.
The shock was felt Intensity V at Larnaca (Cyprus) at 600kms. from the epicentre.
The epicentral zone extended over 250kms., along the Kelkit Fault following the line Erzican,
. Susehr oyulhissar, Resadiye, and Niksar. Maximum acceleration (1500 mm./sec.?) at.
Koyulhissar (40°-3N. 38°-0K.).

Ed. Parajas, I. H. Akyol, E. Altinli.
Le tremblement de terre d’Erzincan du 27 decembre, 1939 (secteur oooidenta.l).

Revue de de Faculte des Sciences, Universite d’Istanbul, pp. 187-222, 7 plates of
figures, Série B, Tome VIII, Fasc. 3-4 Juillet, 1941.
Tillotson, E.
The earthquake in Turkey. Nature No. 3662, Vol. 145, 13-15, 1 fig., London, Jan. 6, 1940.
Burky, C.

Le désastre seismique d’Anabolle (26-27 decembre, 1939).
Tome 3, No. 89-92, 1 map, Geneva, Jan.-April, 1940.

Salomon-Calvi, W.
Les tremblements de terre d’Erzincan du 21 novembre et du 27 decembre, 1939. Revue
pour ’Etude des Calamites, Tome 3, No. 10-11, 178-180, Geneva, May- ﬁec 1940.

Les tremblements de terre d’Erzinean du 21 XI et du 27 XII, 1939, M.T.A., Série 5, Sayi,
1-18, Ankara, 1940, pp. 25-27. Resumé in French, pp. 27-30. ’

Fouche M. et Pinar N.
Meteorologie du tremblement de terre d’Erzincan du 27 decembre, 1939.
Sciences, Universite Istanbul, Série B., Tome V, fascicule 3-4 Avril, 1940.

Erkman, K.
Seismologie, Bulletin meteorologique, seismolo ue et magnetique de 1'Observatoire
a’'Is! ogiu.l Kandilli, annee 1939?pp 43- slq d

Maaurizio Giorgi.

Prop: lone anomala delle onde sismiche nell’ Asia Minore (Terremoto del 27 dieembre
1939, XVIII). La Ricerca scientifica, anno XI, pp. 403 et seqq. Publicazioni dell’
MC%%“I? %I%zlii)lnale di Geoflsica del Consiglio Nazionale delle Ricerche, No. 39. Rome

Revue pour I’etude des Calamites,

Revue Fac.

Etude microseismique.
A. Sieberg.
Die tiirkishe Erdbebenkatasbrofhe unter Geodynamischen Gesichtopunkten, ¢ Die
Umschau,” Heft 4, Jahrgang, 1940.
A=+4-5936, B=+-4928, C=+-6362; O=—4; h=-—2;
D=+-639, E=—-769; G=+-490, H=+-406, K= —-772,
A Az P. 0-C 8. 0-C. Supp. L.
° ° m. 8. 8. m. 8. 8 . 8. m.
Erevan 37 80 1 2 + 2 il 4 -1 14 Pe —
Sotchi 39 0 i1 1 -1 — el P* —
Piatigorsk 50 28 i121 + 3 —_ — —_— —
Grozny 58 49 e134 + 5 1219 -19 il 45 P+ —_
66 209 i144 + 3 i33 8 = — — —
Baku 79 81 i2 2 + 3 —_— —_ — — —
Istanbul 8-2 282 0 8 ] 2 33 -—65 — — —
Bucharest 11-1 299 i2 42k -1 — —_ —_— —_— -
Helwan z. 120 218 12 51k — 4 — — — — —_—
Cernauti 131 315 e 2 32 -38 —_— — 322 PP 50
Belgrade 15-1 296 13 36a 0 ig43 8SS - 13 58 PPP —
Szeged 15°7 301 13 44 0 i6 53 +14 e3 54 P e 92
Moscow 161 356 13 46 -3 655 + 6 — — e82
Kecskemet 162 303 e 3 50 0 . 1652 + 1 is 1 PP " e92
Sarajevo - 16-4 292 ‘e3 55 + 2 —_ — i413 PP —

Continued on next page, .
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A Az P, 0-C. S. 0-C. Supp. L.
o ° m. 8, 8. m. 8. 8. m. s.° m.
Budapest 168 305 i359 +1 i7 14 + — — —
Laibach 19-5 298 1440 + 9 i8 23 +17 i5 5 PPP 9-3
Triest 199 297 1432 — 4 ig13 — 2 i4 55 PP e9-4
Prague 206 310 i441k — 2 e824 — 5 — — —
Rome 20-7 285 i4 41k - 3 ig839 + 8 i5 2 PP i9-6
Pulkovo 209 348 1443 -3 8 35 0 — — -
Samarkand 21-0 81 452 + 6 911 88 — — —_
Sverdlovsk 21-9 31 i4 57 0 is 47 -7 — — —
Tashkent 225 75 4 46 —16 = — — — —
Jena 226 309 i45 -7 i911 + 4 i513 PP e10:7
Tchimkent 227 73 e5 2 - 2 e912 + 3 — —_ —
Chur 230 300 e5 5 — 2 €923 + 9 — —
Stut! 235 304 15 10k — 2 i9 34 +11 i547 PP ell'
Zuric! 237 300 e512k — 2 €936 + 9 — — —
Gottingen 239 311 e512 — 4 i9 45 +15 — — 1116
Copenhagen 241 322 i517 -1 9 44 +10 5 44 PP —
Moncalieri 241 295 i35 18 0 — — — —_ —
Basle 244 300 e5 19 2 e951 +12 — — —
Sion 244 298 e5 20 1 e944 + 5 — — —
Strasbourg 244 303 i518a — 3 945 + 6 545 PP 115
Hamb 24-5 315 i5 22k (] i9 50 +10 — —_ —_
Uptsa,la.urg 245 333 i52 — 2 i949 + 9 i5 53 PP —
Neuchatel 24-8 299 e522 — 3 el0 2 +16 L — —
Andijan 249 117 527 4+ 1 il1l1 21 SSS i6 29 PPP —
Besancon 256 299 e534 + 2 11010 +11 i5 55 PP —
Heligoland 258 317 1532k — 2 €956 — 6 i5 57T PP el12-2
Marseilles 25-8 290 538 + 4 9 26 —36 — — 147
Frunse 26:3 T1 543 + 4 — = —_ — 159
De Bilt 26-8 311 i5 42k — 2 10 28 + 9 i6 19 PP
Uccle 270 307 i5 44k -1 i1021 -1 — — 11-7
Clermont-Ferrand 274 296 e516 —33 i935 53 — — 173
Paris 279 302 i5 50k — 4 110 41 + 4 i6 54 PP e14°7
Almata 280 69 e556 + 1 11 0 +22 —_ — —
Algiers 28-8 276 i6 0 — 2 i1l 2 +11 — —
Bergen 297 327 i6 9 —1 10 44% —22 i6é 57 PP —
Kew 300 307 i610 — 2 i1117 + 7 i659 PP ;15-1
Semipalatinsk 302 55 616 + 2 11 46 +33 — — —
Oxford 306 307 i6 13k — 5 — —_ —_ — —
Jersey 31-0 303 e6 4 —-17 il1114 -—12 e7 20 PP —_—
Stonyhurst 316 312 1624 — 2 11150 +15 i6 52 PP —_
Bidston 319 310 i610 —19 i11 18 -—22 i7 3 PP —_
Edinburgh 324 315 621 -1 1119 -—-29 723 PP —
Dehra Dun N. 326 94 e6 56% +21 e12 48 +57 e14 33 SSS e 183
Toledo 334 285 1639 — il2 - e8 4 PPP —
Gra. 338 281 16 46a 0 i1231 +21 7 56 PP 17-3
Agra, 34:1 99 16 49. + 1 13 9 +55 79 pP —
Bombay 353 116 e7 0 + 1 i13 2 +29 - — 181
San Fernando E. 360 280 i7 1 — 4 — —_ i7 59 PP —
Hyderabad 40-2 112 73 -1 14 9 +21 9 29 PP 21-0
Scoresby Sund 433 335 8 9 + 4 14 32 -1 i9 52 PP il7-6
Calcutta 445 97 1812 -3 il458 + 7 i9 53 PP e 220
Kodaik: E. 446 120 e8 11la — 5 11514 +22 10 8 PP 23-1
Irkutsk 452 51 e831 +11 i1510 + 9 — — 227
. Colombo 486 121 T 47 —60 14 55 —54 —_ — —_—
ut 552 324 1951 +14 e1719 -— 1 10 45 PP 1222
'ananarive 588 171 10 5 4+ 3 18 21 +14 14 3 PPP 27-9
'Il;hn-Lien 595 87 el0 9 + 2 18 37 +21 — —_— —
Dairen 612 62 1022 + 3 19 8 PS — — —_
Hong Kong 6444 81 10 46k + 6 20 46 ? 11 4 PP 379
Zi-ka-wei 650 69 e10 44 0 17 11 ? i12 55 PP 392
Continued on next page,
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A Az P. 0-C. s. 0-C. Supp. L.
o o m. s. 8. m. 8. 8. m, s. .
Zinsen 653 61 1049 + 3 19922 —7 132 PP —
Viadivostok 657 53 e1047 — 1 11940 + 6 = — 354
Johannesburg 664 191 61050 — 3 €20 8 PS ell 32 PP e 270
Taihoku 684 75 1110 + 4 — — — paill —_
Hukuoka 700 63 11 26 +11 2029 + 3 — — —
Kumamoto 706 64 11 7 —12 2042 + 9 — — —
Halifax 714 313 1135 +11 e2044 + 2 2112 PS 307
Matuyama 714 126 + 2 21 8 PS — — 385
Kobe 726 59 1140 + 9 2054 — 2 1438 PP 360
Muroto 727 61 11 32 0 2110 +13 1424 PP 388
Osaka 728 59 1140 + 8 2149 PS 15 4 PPP —
East Machias 734 315 e12 7 +31 21 5 0 e1431 PP 1297
Nagoya 73-5 57 1144 + 8 2132 +16 = — 1401
Mizusawa E. 737 52 e11 36 — 2 e2l 59 PPS — — 7 39-0
Seven Falls 737 318 11143 + 5 12119 +11 2155 PS 377
Sendai 741 53 1145 + 5 2153 PS8 14 52 PP o409
Manila 74-2 84 i11 47k + 7 21 32 +18 — — i
Tokyo, Cen. Met. Ob. 74-9 56 1153 + 9 2219 PPS 1511 PP 400
Shawinigan Falls 75-1 319 el1l1 44 — 2 2128 4 2556 S8 327
College 756 4 e1158 +10 02132 + 3 e16 36 PPP 1309
Cape Town 75-9 198 12 12 +22 21 55 [— 2] 14 40 PP 359
Vermont 767 317 112 3 + 8 2135 — 6 e26 44 S8  31-7
Harvard 77-2 315 112 2a + 5 12140 — 7 il4 58 PP —
Ottawa 77-4 319 111 56 — 2 121 49 0 2214 BPS —
Williamstown 7840 315 e12 0 — 2 e21 44 —11 112 27 PcP e 360
" Fordham 796 815 112 11a + 1 12151 —21 1535 PP —
Bermuda 79-9 304 e12 14 + 2 22 17 1 1517 PP 327

-Toronto . 80-5 320 e 12 — 9 122 7 —15 32 44% SSS

Philadelphia 800 315 e12 16k — 1 022 11 —15 122 45 S8 1354
Pennsylvania 81-8 317 112 48 +26 o022 54 +19 o028 32 8§ —
rgeto 827 315 e12 26 — 1 — — — —_ _
Pittsburgh 83-1 318 e 12 29 0 i2249 + 1 11315 pP —
8 835 357 e12 32 + 1 2245 — 7 11549 PP 1332
Ann Arbor 83-6 321 11226 — 6 12350 — 3 28 44 S§ —
Saskatoon 840 340 e13 2 +29 e23 27 +30 32 441 SSS 367
Chicago 858 324 1251 + 9 23 2 [— 4] 16 1 PP —
Chicago Loyola 858 324 €12 43 + 1 2325 +10 i24 19 —
Columbia 885 314 e13 0 + 4 17 [— 71 e17 58 PPP —
Florissant 89-5 323 i13 1 + 1 23 31 [+ 1] 124 47 36-7
St. Louis 89-6 323 i13 1 0 12312 [—18] i23 48 SKKS —
San Juan 900 294 e13 1 — 2 12335 [+ 2] e16 45 PP —
Lincoln 906 398 e13 12 + 7 e©23 46 [+11] 133 58 SSS o358
Spokane 90-6 345 i14 9 +64 e2334 [— 3] i25 9 P8 —
Bozeman 910 340 e13 17 +10 e23 35 [— 4] 12859 SS 1356
Victoria 91-0 348 1259 — 8 22 56 [—43] — — 317
Butte 911 341 e13 9 <+ 1 e2345 [+ 6] 125 6 PS 1391
Seattle 91-6 347 16 56 PP 23 31 [—11] 25 1 PS  37-0
Little Rock 937 322 113 7 —13 i23 40 [—14] i35 0 PS 367
Denver 94-3 333 e17 11 PP 23 50 [— 7] 12549 PS o374
Salt Lake City 958 339 1333 4 24 7 [+ 2] e1751 PP 1390
Ferndale 98-8 347 — — 27 4 PPS — — 0497
Rio de Janeiro 991 248 e14 2 +18 124 44 [+21] i32 40 1386
Ukiah 1000 346 e13 58 +10 e2513 — 7 el8 3 PP o428
Perth 1003 123 i17 34 PP 2419 [— 9] 119 24 PPP 597
Tinemaha 1009 342 el4 1  + 9 — hit Z — ad
Berkeley 1011 344 e 14 + 9 e2733 PS e1832 PP e49:2
San Francisco 1012 344 ©20 447 PPP o34 447 1 — — —
Liock 101-4 344 e14 40 145 — — 1840 PP o471
Branner 101-5 344 e17 44 PP e26 44 PS e18 44 PP —
Haiwee 1015 341 el4 6 11 — — e17 21 PKP —

C'ontinuéd on next Dpage.
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v A Az P. 0-C. S. O0-C. Supp. L.
) ° ° m. 8. 8. m. 8. 8. m. s. m.
Santa Clara - 101-5 344 e 14 24 1+29 e 26 41 118 3¢ PP ——
Fresno . N. 1016 343 e14 33 +37 e24 36 [+ 1] e19 47 PPP e47-3
Tucson 1034 335 el14 4 0 24 35 [— 8] e18 18 42-1
Merida . 103-6 312 — — 128 19 PPS — —_— _
.Mount Wilson 1036 341 e14 12 + 8 _ —_ —_ — —
Pasadena 1037 341 e14 14 + 9 124 29 [—16] i18 19 PP e 427
Palomar . 1042 340 11416 + 9 _ ii8 9 PP —
Balboa Heights 105-9 296 e 17 44 PP — — — —_
Oaxaca N. 1093 315 — — ©25 45 {—15} — —_ —_
Tacubaya N. 109-8 318 e 18 51 PP — — —_ —_
Guad N. 110-7 323 e 18 46 PP — — — —_ —
o © N. 112-2 323 —_ — i35 14 — — —
La. Paz 114-0 268 14 52 P 25 10 [—18] i19 24 PP 444
La Plata 116:5 246 20 14 PP 26 [+25] 29 38 PS8 473
Huancayo 116-8 277 e 15 30 $ 125 35 [— 3] e19 34 PP _
Honolulu 117-2 17 e 15 11 P 25 36 [— 4] e2015 PP {452
Adelaide : 117-4 113 e 21 ? 25 51 [+11] i34 44 S8 634
Montezuma ) 1180 262 e 20 31 PP 36 20 S8 — — e
Melbourne 123-3 113 121 6 ? 126 22 [+21] i24 2 PPP 64-7
Riverview 126-0 106 e 17 47 ? — — e21 0 PP eb529
Sydney 1260 106 e 15 56 P — — ©23 59 PPP e 54-8
ia 142-2 e20 9 [+35] 32 38tSKSP 22 8% PP i60-0
ristchurch 1450 111 e19 33a [— 6] 4220 SS i23 4 PP 62-0
New Plymouth 1450 103 i19 46 [+ T] — — — —_ —
] 459 101 e 24 441 ? i48 32 SS8 60 447 Lg 737
We&ngton 146-1 106 19 31 [—10] 42 44% SS 20 0 pPKP T71-7
Additional

readings :(—
Erevan iS* = +2m 148., Sg = +2m.32s.
Grozny i = +1m.49s. and +2m.15s.
Istanbul Sg = +-46s.
Bucharest iE = +2m.49s.
rnautii=+3m.03., +3m.7s and +4m.0s.

Belgrado i - +3m.413, 53s., £Tm27s., +7m 4ds, and +8m 13s.

Srogod g = imtss. s bnane, s 1sm +6m., 225., eSSN = +7m.8s., iE=
+7Tm.52s., iN=+8m2s 41E = 4-8m.228., eP¢PN = +8m.47s,

Kecskemet ePE = +3m.53s., iZ = +5m.23s. and +6m.21s., 0887 = +7m.11s., eE =
+8m.258., N = +-8m.35!

Sarajevo i = +3m.59s. +4m.. 425 ., +5m,108., and +5m.30s.

Laibach INW = +6m.25s. and -+ 7m.58s.

Triest iPPP = +5m.2s., i = + 5m.498., e = +6m.31s., SS = 4 8m.56s.

Prague i = 4 4m.45s,

Rome iZ = +4m. 448., iE = +4m.49s., iZ = +4m.548., i = +4m.59s., iPPPZ = 4 5m.8s.,
iZ = +5m.238., iE = +5m.27s. and +5m.328., i = +5m.408.

Tashkent i = + 5m.8s.

Jena ePE = +4m. 595., iPN = +5m.3s., iPE = 4 5m.7s., iSE = +9m.23s.

Stuttgart eLq = 4 10m.44s,

Gottingen 1 = +5m 238.

Copenhagen i = +9m.

Strasbo iZ = +5m.395 PPPN +6m.6s., eN = +6m.51s., iSN = +9m.57s.

Upsala iPPP = 4 6m

+5m., 445

Heligoland iN = +10m 208.

Uccle i = +6m.3s., ik = 4 6m.45s. and +10m.43s.

Clermont-Ferrand PP = + 5m.44s., PPP = +5m.58s.

Paris i = +6m.lls., SS = +12m.37s.

Kew iPPPZ = + m.als iPeP = +9m., 538., i = +11m.32s. .

Jersey i = +6m.3

Bidston iPeP = + .568.

Edinburgh PP = +9m.18s., PcS =412m.59s., 8S = +13m.7s.

Toledo i=-6m.d4s., 4 9m. 178., +10m 20s., and +12m. 12s., S8 = +14m.29s.

Granada PcPE = +9m.46s., iSE = +12m.358., PcSE = = +13m. 3818., SSN = +14m.35s.

Agra eN = +6m.52s., PP = +8m 34s., PPP = " 9m, 408., PcSEN = +12m.488., 8S{EN =
+13m.54s., iN = +15m.558., SSEN = +16m.31s.

Bomba; HEN= + 7Tm.19s., 1B = +7m.228., iN +7m.27s., +7m.448., +8m.47s.,
+ 68., +13m.17s., +13m 29s., and +14m.17s.

San Fernando iN = + 7m.13s. , iPPPE = +-8m.23s

Hyderabad PSN = +14m.45s., SSN = +17m.2s.

Scoresby Sund iP-=+8m.27s a.nd +8m.378., i=+8m. 455, +9m.205., +10m.17s..
an +10m.23s., iPPP +10m.27s., i=+10m 378., +14m.23s., +15m.12s.,
+15m.22s., and +17m.15s v

Caloutta IPPPN = +10m.355., 658 = +18m.55., iN = +19m.31s.

Continued on next page.
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Kodaikanal SSE = +18m
Ivigtut iP = +10m.1s., lPP +11m.403 PPP = +13m.12s., i— +14m.36s., +16m 505 s
+17m34s,and ’+17m.456, lScS—+19m25s,l—-+ 0m.10s., iSS = +21m.9s,
Tananarive EN = +18m.30s., PSEN = +18m.518., SSN = +22m.128., N = +2‘2m.305 s
SSSE +24m.338.
n%PP +13m.35s., S9 = +26m 29s.
Zi-ka-wei +10m.558. and +16m.1
Zinsen PPP = {14m.47s,, i = +23m. 235 'SSS = +27m.27s.
Viadivostok iP = + 10m.58s.
Joha.nnesburg ePPN = +13m 28, e‘lN +13m.38s. and +15m.2s., e?E = +21m.32s.,
1IN 2m.3%s., eSSE = + 84m
Halifax l— +11m.528., SS = +25m 4
Kobe PPP = +16m.24s., SS = +27m 26., SSS = +31m,27s,
Muroto PPP = +15m.595., SS = +24m.57s., SSS = + 20m., 29s
East Machias ePPP = +16m.40s., S = +2lm 208., 1SS = +21m 478., i=+21m.57s.,
i8S = + 26m.8s., i— +26m.32s.
Mizusawa €SN = + 22m.3s.
Seven ¥alls i = +11m 58s., SS = +26m.38s., SSS = +29m.56s.
Sendai PS = +-24m.20s.
Tokyi 3?0n55Met. Ob. PPP = +17m.18s. .» PS=+23m.26s., SS=+28m.43s.,, SSS=
m.
Sha Falls i = +-11m.49s.
Collelze2 eP = +121n 49s8., iS= ¥ 22m.1s. vy 18¢S = +22m.16s., iSS = +427Tm.17s., iSSS8 =
9m.4
Cape Town PE +12m.20s., PS = 4 22m.36s., SSE = +26m.28s.
Vermi%t(;) eS +21m 495, §= +22m.4s8., iS¢S = +22m.14s., i8S = +27m.0s. ., iSSS =
m.4
Harvard eN + 13m
Ottawa iZ = 412m. ls SS +27m. 14s SSS = +30m.14s.
‘Williamstown iP = +12m.5s. , i=+1 4m.12s. ., IPP= +14m 44s.,, iPPP = +16m.34s.,
eSS = 4-26m. 265 eSSS = +29m.33s.
Fordham iZ = +12m. 3ls +12m 568., +14m 43s., and +16m.19s., i = +22m.37s.
Toronto i = +12m.18s. and +18m.4
Philadelphia iP = +12m 388, i= +24m 78., i8S = +27m.10s.
Pennsylvanja i=+413m.9s., 6= +32m.8s.
town iP = +12m. 298,
Pitts urgh iPZ=+412m.33s. and +12m.37s., iZ?=+12m.54s., i?=+14m.6s.
+16m.41s., +18m.2s., -+19m.26s., +19m.50s., +21m.39s., +21m.57s., and

+22m.24s.

Sitks. P =41%m.48s., iS = +22m.55s. o iScS = +23m.258., PS = +23m.468., iPPS=
+24m.12s., i = 4-27m.58s., iSS = +28m.3s.

Ann Arbor +16m.2s. and +2%m. 26s., eSSS = +32m.32s.

Ch.ica_’g_'o ePPPi +_}_8311211&7584, iS = +93m.20s. and -+23m. 288., i=+27m.18s8., iSSS =

Ohicago (Loyoia.) i=+24m.4is. and +29m.2

Colum iSS e.§29+2%m .28s., iPS = +24m.12s., i=+25m.469 +26m.47s., and +28m.12s.,

m.5

Florissant iE = +13m 78., lSKKSE +23m.54s., iE = 4 24m.20s.

St. Louis iN = +15m.3s., iSN = + 23m.52s :

San Juan P = +13m.1is. and +13m. 325, iPPP = +18m.6s., i—+20m558 iS-—
+24m.9s., lPS +24m.458., SS = +30m.6s., SSS = + 34m.0s.

Lincoln § = +24m.4s., 18 = + 24m.10s.

Spokane iN = +14m. 378., eSKKSN = 423m.56s., iN = +24m.59s., iEN = + 26m.39s.

Bozeman eP = +13m. 7s iS = 4+24m.10s., iSSS = +32m.32s., i=435m.6s.

Victoria iS = 4 23m.44s.

Butte ePP = +17m.2s., iS = +24m.17s., i— +28m.59s. and +32m.54s.

Seattle S¢S = +24m.3%s., PPS = +26m.3 28., i8S = +29m.49s., eSSS = +33m.46s.

Denver eN = +17m. 5sﬁ’K-§l?}lm—!}%i" ansg 4 22m. 78., 6E = +23m.30s., eN = +23m.59s.

Salt Lake City ef’ =+13m.56s., PPP = 419m.58s., iPS =+25m.538., i= +29m.13s.
and -+ 29m.41s., iSS = +30m.56s., iSSS = +34m.36s., i=+36m.49s.

Ferndale eEN = + 36m.44s. and 4 45m.26s

Ukiah ePPP = +20m.48., ePS= +26m.32s . IPPS=+427m.22s.,, eSS =+32m.1%.,
©6SS8 = +-36m.,17s.

Perth l=+18m 44s., +21m.2s., +22m.4s., +22m.44s., and +27m.59s., PP—
+28m.54s., PPP = +30m. 585, PPPP = 4 32m.44s., BPPPP = +33m.445.
+37m.1s.,, PPS = +37Tm.56s., SS =+ 2m.98., i=+44m.6s.,, SSS = +48m. 53, i=
+48m.598., SSSS = +50m.24s., i = +51m.41s., +52m.24s., and +55m.49s

Berkeley ePEN = +14m.28s., eE = "+ 14m. 35s8., ePKPE? = +17m. 41s., eN +19m 33s.
and +30m.558., eEN = +34m.14s.

Lick eN = +18m.598.

Branner eEN = +29m.14s el = +32m. 14s and -+44m.14s.

Fresno eN = +33m.14s.

Tucson eP = +14m. 13s., PPP = +20m.358., SKKS = +25m.158., iS = 425m.49s., PS—
+27m.2s., iPPS=+428m.4s8., eSS =+32m.47s.,, SS= + 32m.54s., ePSP.
+33m.46s. iSSS +37m.14s.

a.sadena ePKi’ +17m.368., ePSN = +27m.2ls., iPKKPZ = +30m.12s., eSSN =

Continued on next page.
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1939 520 .

Palomar éePKKPZ = 4-30m,3

La Paz PSZ = +29m.28s., SSN +35m.95., SSSN = +39m.54s.

La Plata SS = 4-36m.32s., SSS = 440m.3

Huancayo PP = +20m.17s., iPP = +21m.3s iPPP = +22m.53s., iSKKS = 4 26m.31s.,
iS = +27m.41s. and +28m.9s., iPS = +29m.37s., iSS = +36m.13s,

Adelaide P = +24m.32s., SKS = +31m.34s., PS = +35m.44s., SS +41m.44s.

Honolulu P = +15m.258, ., PPP =422m. 235 PPS = +30m. 56s. .» SS=+35m.58s., i=
+37m.30s. and +43m.22s.

Melbourne 1 = +30m.24s, and_-+32m.9s.

Riverview eE = + 20m.24s., iN = +24m.0s.

8.

., SKKSE = +31m.128., SKSPE = +34m.41s.,, PPS=

+36m.3s., SSS = +47m.40s.

Arapuni e = +4 .88.

Welhﬁgton PK7sz +20m.36s., PP = +22m.54s., PPS?Z = +35m.59s., i = +56m.52s.,
= m,

Dec. 26d Readings a.lso at Oh. (Sa.ma.rka.nd (2) ), 2h. (M&nila)i,!’ah. (Ag'ra), 4%1 (Sotchi (2)

Hai wen i) (2) Ti.n (2;13’ (2) Fl‘Im (2 I?ihk ((2) B rkeley (2) d B em"(2)2;’
wee emaha (2), Fresno ] , Berkele; , and Branner ,
9h (Tchimicent), 10h. (Calcutta, » Sverdlovsk, and {r ‘kutsk), 11h. (Harvard),

h. (near Mizusawa), 17h. (Tacubaya), "19h. (near Mizusa.wa, Grozny, Erevan, and
neo,r Baku), 23h. (Sotehi (2) ).

Dec. 27d. 0h. Undetermined shock. Epicentre probably in Turkey.

Stut eNE =50m.46s. and 51m.23s., iS =55m.46s.
Zurich eP =50m.47s.
Basle eP =50m.59s., "eS =55m.19s.
Erevan eP =51m.21s., e =51m.416., eSg =52m.
Sotchi iP =51m. 405 i=51m.50s 31m.52s., 52m 135 ., and 52m.25s., S; =52m.54s.
Piatigorsk e =52m.0
Grozny P =52m. 23s ‘eS* =53m.358., 0 =53m.58s.
Belgrade ePZ =54m. 168, a, 1S =59m. ils.
Rome iPZ =55m.158.a, i =55m.29s., and 55m. 578., €S =59m.24s.
Sa.ma.rka.nd P =55m.17s.
penhagen eP =55m. 625
Strasbourg e =55m.53s.
Andijan P =56m.12s.
Frunse eP =56m.29s.
Long waves were also recorded at Fordham.

Dec. 27d. 2h. 48m. 258. Epicentre 39°-6N. 38°-1KE.

A =+4-6080, B=+-4767, C=+-6349; 6=0; =-2;

D=+-617, BE=—-787; G=+-500, H=+-392, K=—"-773.
A Az, P. 0-C. S. oO-cC. Supp. L.
° ° m. 8. 8. " m. 8. 8. m. s. m.
Sotchi 41 14 i1 2 — 3 il46 — 9 il 14 P* —
Erevan 50 80 134 P 2 52 2 — — —
Grozny: 68 55 e147 + 3 333 8* — — —
Bucharest 10-1 303 e2 41 PP 5 5 * — 6-3.
Helwan 11-2 212 12 50k + 6 — — i3 2 PPP —
Belgrade z. 141 298 ¢4 24k +61 e753 L — — (e 79)
Moscow 162 359 e3 48 — 2 e6 51 0 — — —
Triest 189 299 i4 24k 0 e814 SS 445 PP €96
Rome 19:5 286 i4 3la 0 ig13 + 7 i5 0 PP —
Pulkovo 20-8 350 440 — 5 827 — 6 — — 101
‘Jena 2147 310 e453 — 2 e853 + 2 —_ — —
Chur 2149 301 e458 + 1 e855 + 1 — — —_—
Samarkand 222 80 5 3 + 3 — — —_ —_ _
sm%m 225 305 e5 1 —1 e9 7 + 2 —_— —_— —
Sverdlovsk 227 33 i5 3 —1 — — — — 136
o ST B BRLE I
3 en . i — — — — — —_
Bgla)le 234 301 e5 11 0 e925 + 4 — —_ —_
Strasbourg 234 304 o517 + 6 — —_— — —_ —
~ Neuchatel 237 300 e513 -1 — —_ —_— — —_

o

:
)
s
H
i
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1939 521
A Az P. 0-C. s. O0-C. Supp. L.
B ° m. s. 8. m. 8. 8. m. 8. m.
Tchimkent 239 72 513 — 3 93 + 5 _— — —
Upsala 240 335 i525 + 8 93 + 7 i553 PP el13:2
Uccle 260 308 eb 41 + 5 — —_ — — —
Andijan 26:1 75 eb5 37 0 — — _— — —_
Clermont-Ferrand 26-3 296 e5 18 —21 —_— — —_ — —_
Frunse 275 70 eb5 49 — — — — —_ —
Bergen E. 291 328 e7 35! PPP — - —_— — —_
Almata 29-2 68 6 3 — — —_ — — -
Williamstown 77-1 315 (i1l 55) — 2 1i1l155 P _— —_ —_
Fordham 788 314 i12 6 0 — — — — €359
Tucson 1029 334 eld 1 0 — — — —_ —
Additional readings :(—
Grozny e = + 2m.46s.
Triest PPP = +4m.568., SS = +9m.50s.
Rome iE = +4m.488., iZ = +5m.17s., iE = +5m.30s.
Jena eSZ = +8m.598.
Fordham i = +12m.13s.
Dec. 27d. 3h. 2m. 29s. Epicentre 3°-6S. 134°-5E.
= —+6996, B=+7119, C= —-0622; 6=+11; h=+17;
D=+-713, E=+'701; G = +-044, H=—-044, K5 —-998.
A Az P. 0 —C. s. 0-C Supp. L.
° ° m. S. 8. m. 8. 8. m. s. m.
Palau 109 357 243 + 3 4 58 +14 — — —
Manila 225 324 i5 6k + 4 i9 22 +17 — — —
Adelaide 314 174 16 25 0 1 27 — 5 721 PP 17-9
Perth 332 210 7 33 PP 12 4 + 4 14 31 888 17-3
Riverview 339 155 e 6 57 +10 i12 5 — 6 —_ e 197
%Idney 339 155 — — el2 1 -—10 — — e163
elbourne 354 166 eT7 1 +1 i1215 -—-19 i15 1 S8 1749
Miyazaki 354 356 7T 0 0 12 18 -—16 — —_— —
Naﬁ:saki 364 355 79 + 1 —_ — — — —
Zi-ka-wei 368 342 e7 11 0 i15 46 SSS i8 51 PPP 185
Hukuoka 372 355 e719 + 4 ' — — — —
Osaka 380 2 712 -9 13 44 +30 —_— — —_
Tokyo Cen. Met. Ob. 39-4 8 73 +1 —_— — —_— —_— —
Nagano 40-2 5 73T —3 14 4 +16 — — —_
‘Wazima 408 4 74 -1 — — —_ — —
Sendai 42-1 9 7 45 —-10 14 1 -15 — — —
Mizusawa 42-9 9 e17 57 — 5 eld 16 -—11 — — —
AKkita 434 7 8 6 0 14 57 +22 — — —
Mori 458 7 8 22 - 3 —_ — — — —
Vladivostok 466 357 83 — 3 1519 — 2 — — 241
‘Wellington 52:1 143 e 8 317 —43 — —_— —_ 275
Irkutsk 612 339 1020 + 1 18 38 0 —_ — 31-5
Almata 696 320 ell1 16 + 3 — — — — —
Tchimkent, 74-2 317 1138 — 2 — — —_ — —
Samarkand 75-2 313 11 46 0 = -— — — —
Sverdlovsk 842 329 i1236 + 2 123357 PS8 — — —
College 880 25 e12 48 — 5 e2353 +17 e13 11 pP e 361
Tinemaha z. 1059 53 e 14 12 P — — — — —
Haiwee z. 106-3 54 e14 11 P _ — el18 26 PP —
Pasadena z. 1067 56 e 14 11 P — — — —_ —
Palomar z. 1075 57 e 18 45 PP — — — — —
Tucson 112-7 57 e 14 40 P e25 10 [—13] el19 37 PP e 461
Balboa Heights 1458 80 €19 38 [— 2] — — _— — —
Additional ngs

readi —
‘Adelaide i = +6m.41s., SS = +12m.31s., 8¢8 = +17m.28.
Perth PPP = 4 Tm.568.

Melbourne i = +16m.19s.
Zi-ka-wei iN = + 7m.28s., 8Z = +10m.56s.
Mizusay 14m.20s.

wa eSE = +

Sverdlovsk i = +12m.538.

College ePPP — +18m.118., esS = +23m.598
Tucson eP = +14m.4:

ePS = +28m.49s.,

eSS = +28m.458.

KP — +18m.158., ' ePPP = +21m.57s., eS = +27m.2s.,

48., @]
eBPS = +30m.158.

Long waves were also recorded at La Plata.
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Dec. 27d. 19h. 28m. 488. ‘Epicentre 33°-8N. 118°-1W.

Intensity VI at Long Beach and Huntington Park. Epicentre 33°47’N. 118°08'W. (Los
Angeles). Macroseismic area 2500 sq. miles.

. R. Bodle.
United States Earthquakes, 1939, Washington, 1941, p. 20, Chart p. 63.

A =—-3922, B=—-7345, C=+ 5537 ; 0=—11; h=+1;
D=—--882, E=+-471; G =—-261, H=—-488, K = —-833.

A Az P. 0 -C. S. 0-C. Supp.

e ° m. 8. 8. m. s 8. m. s.
Pasadena 03 350 i0 9k — 2 —_ — —_ —
Mount Wilson 0-4 5 1010k — 3 io17 -4 — —_
Riverside 06 72 i0 15a 0 io27r +1 —_ —_—
Palomar Z. 11 114 i0 23a + 1 — —_— —_ —
La Jolla 1-2 143 i023 -— 1 io39 - 2 —_— —_
Santa Barbara 144 296 1028 + 1 e0 46 0 —_ _
Haiwee 2-3 3 i041 + 1 i116 8, — —
Fresno N. 32 335 e0 54 + 2 el 40 S* —_ —
Lick 46 322 el117 +5 e233 S el 290 Pg
Branner 49 319 el 14 -3 e2 17 4 2 —_ C—
Tucson 6:3 102 e138. + 2 320 8* e2 8 P

Dec. 27d. 20h. Om. 49s. Epicentre 40°- 8N. 36°-8E.

A =+-6079, B= 14548, C= +6509 6=+6; h=-2;
D=+:599, E=—-801; G= +521 H=+-390, K=—-759.

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

) o ° m. s, 8. m. 8. 8. m. 8. m.
Sotchi 35 37 e058 +1 e1'49 + 9 — — —
Platigorsk 57 53 el 43 p* i219 -16 i2 57 S* —_
Erevan 59 92 120 -2 — — e216 ? —

70 186 e2 4 pP* i3 32 8* — —_— —
Grozny 71 67 el 50 + 2 i3 3 -1 — —_ —_
Baku 100 86 e249 PPP o4 26 -+ 4 — - —
Rome 18-3 280 — — e72 -—16 — — e123
Sverdlovsk 223 36 e458 —3 e855 — 1 —_ — 21-2
Tashkent 244 79 e319 ? — — —_ —_ _—
Additional readings :—
Piatigorsk i = +3m.25s and +3m.45s.
Grozny e = + 2m.38s.
Tashkent i = -+ 3m.56s. and -+ 4m.57s.
Long waves were also recorded at Helwan.
Dec. 27d. 22h. 34m. 8s. Epicentre 40°-8N. 36°-8E. (as at 20h.).
A =+-6079, B=+4-4548, C= +-6509 ; 6=+6; h=-2;
D=+4-599, E=—-801; G=+-521, H=+-390, K = —-759,
A Az, P. 0-C. 8. 0-C Supp. L.
° ° m. s. 8. m. 8 8 m. 8. m.
Sotchi 356 37 e056 — 1 i138 — 2 — — —
" Piatigorsk 57 53 120 -8 23 -3 — —_ —
Erevan 59 92 215 Pe e3 20 8¢ —_— —_— _
70 186 i145 -1 i33 8* — — —
Grozny 71 67 el 58 p* 3 8 —2 331 S* —
Bucharest, 87 298 e2 28 pP* i4 22 S* 4 56 S; —
Baku 1000 8 e232 + 5 i4 32 +10 —_— —_ 55
Cernauti 108 318 e2 22 —17 3 57 —45 — — —
Helwan 11-8 204 266 + 2 e510 +4 e3 T PP _
Moscow 150 3 e337T + 2 e629 + 6 —_— — —
Triest 175 294 i4 9 + 2 i717 - 4 421 PP e 90
Rome 183 280 i418 + 1 i749 +10 i4 53 PP e 98
Pulkovo 194 351 e429 — 1 812 4+ 8 — — _—
Stul‘;gﬁa.rt 21:1 . 303 e451. +3 o849 +10 —_ —_ —_
Zur : 21-2 6451 + 2 e84l  +10 —_ _— —_

Continued on next page. - .
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1939 528 Wi
A Az, P. 0 -C. 8. 0-C. Supp. L.
° ° m. 8. 8. m. 8. 8. m. 8. m.

Copenhagen 218 322 e457 +1 -9 7 +15 —_ — —_—

Basle 2149 298 e4 57 0 e9 1 4+ 7 — — —_

Sverdlovsk 223 36 e5 2 +1 i9 7 + 5 — — 109

De Bilt z. 243 309 — — 110 30 S8 —_ —_ —_

Tchimkent 245 76 5 54 PP — — — — —_

Uccle 246 305 — — 9 52 +10 — — o129

Andijan 268 179 6 4 PP 11 6 88 — —_ —

Irkutsk : 46-2- 51 —_ — e17 52¢ 8S — — o289

Calcutta N. 468 97 — — e1520 - 4 — — —

Additional readings :(—
Piatigorsk S = F2m.4s.
Grozny e = + 2m.48s.
Bucharest E = +2m. 349 SEN +4m.9s., S*E = 4-4m.35s.
Triest PPP = +4m.28s., eSS = +8m.27s.
Rome iE = 4 5m.3s., iS'= +7m.58s.
8verdlovsk iP = +5m.9s., IS = +9m.15s.
Long waves were a.lso recorded at Budapest, Belgrade, and Granada.

Dec. 27d. Readings also at 0b. (Sotchi), 1h. (Sotchi (3), Erevan, a.nd Rome) 2h. (Sotchi,
Erevan (3), Grozny (3), Sitka, Pasad alomar, Rome, Co, Balboa Heights,
and Tucson (2 (La Paz, K.sa.rs 2) Sobchi (5), Erevan 4), drozngc(.’,), Rome
and near Ta.nﬂ.na. ve) 4h Sot.chl), . (Triest, B é, and-
Grozny), 6h. (Ksara, é (2), Grozay, Bakd, and Sverdlovsk), h. (Ksara, Sotc
(3), Erevan, Grozrht{ aku, Sverdlovsk, and near Ta ve), . (near Huku-

oka, (2), Ereva.n, and Grozn, B 10h. Sotcl Ereva.n, and
Grozzg'), 11’11 (near Samarkand and Sotchi), h (Fordha.m, Ksara, s’ot.om JErovan,
rozny , 13h. (New Plymouth, near n, Christchurch), 1
§3 . (Ks hi (2), Erevan, Grozny, a.nd Pla.tigorsk), 19h (neau'
ta.nner, Ksara, Sotc) ixi (2), Erevan, Grozny, Baku, Sverdlovsk, and P! tl%sr:k),
20h. (near Granada), 21h. (Manila),é h. (B a.ku Sotchi Pia.tigorsk Erevan,

Grozny Rome, Tasixkent Sverdlovsk and T 23h. (Sotchi Grozny, Triest,
ra Cruz. 1.ouis, Tinemsha, illiams wn, Moun! ilson (2), La
J olla. Haiwee (2), Tncson, Ohriswhurch Pasadena (2), and Palomar (2)).

.

Dec. 28d. Oh. Undetermined shock. L *

Melbourne e =2m.22s., L =10-3m.

Huancayo e =2m.36s.

Riverview ePEN =2m. 455 iSEN =7m.17s., eLN =9

Vla.divostok © =3m.58., 4m.53s., and 6m.425 ==6m.505., l4m.4as 16m.26s., and L =

Chrlstchuroh S =3m.42s., eLq=11m.88., Lr =14m.30s.
Adelaide eP =3m.50s., e =-8m 50s., 10m.6s., and 10m.5ls.
Sydney e =6m.24s., ol =9
Irkutsk e =8m. 575., 18m. 35s ‘and 27m. Os el -34 0m.
Pasa.dena. iP =9m.428.a, iZ =-10m 98., eLEZ 37-2m.
Mount Wilson iPNZ =9m.43s.a.
Haiwee 1P =9m.458., eZ 101n lls.

8. {

Palomar iPZ =9m. 5ls iZ 10m. 17s.
Tucson eP =10m.9s.
Andijan eP =10m. 15s
Arapuni e =11m.0s.?
i=11m.40s. and 12m.38., PcS = 15m.5s., S= 15m 30s., i=17m.25s., 18m.205.,
. and 20m.10s., il =20-8m
Ottawa iZ =15m. 385 L =56-0m.
‘Williamstown i =15m.428
Granada ePKP =16m, Gs.l:, oL =81+
Toledo e =16m. 265 eP =16m.28s., e —22m.05
Colombo eE'= + 18
Ksara 6 =18m.59s., L ==66 5m.
. Sverdlovsk e =21m.2 :
: Tashkent e =39m. 483 ;
ngHwaves were also reoorded a.t Wellington, De Bilt Pa.rls, Florissa.nt, Baku, Ba.lboa
eights, and La Paz. :
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Dec. 28d. 2h. 23m. 22s. Epicentre 40°-8N. 36°-8E. (as on 1939 Dec. 2'id.).
A =+:6079, B=+-4548, C=+6509; 6=+6; h=-=-2,

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

° o m. s. 8. m. 8. 8. m. 8. m.

Sotchi 35 37 e050 — 7 13 -8 _ —_— —_
Piatigorsk 57 53 el 24 — 4 i3 16 Se —_ — —_
Erevan 59 92 e215 P e3 23 S — — —
Ksara 70 186 el 51 + 5 33 S* — — —
Grozny 71 67 el 55 + 7 — — — — —
Bucharest 87 298 e214 + 4 356 +6 e220 PP —
Cernauti 10-8 318 el 52 —47 352 —50 — —_— —
Rome z. 183 280 e4 21 + 4 —_ —_ —_ — —
Copenhagen 21-8 322 e4 54 - 2 —_— —_ —_ —_ —_
Strasbouri 220 302 5 8 +10 — — — — —
Sverdlovs 223 3 i5 3 + 2 e9 2 0 — — 136

Additional reading '
Bucharest SZEN +4m 17s.
Dec. 28d. 3h. 25m. 20s. KEpicentre 40°-0N. 37°-0E.
A =++6135, B= 14623, C=+-6402; 0=—4; =-2;
D =+-602, BE=-—-799,; G =+-511, H = +-385, K= —"768.

) A Az P. 0-C. 8. O0-C. Supp. L.
o ° m. s. 8. m. 8. 8. m. 8. m.

Sotchi 41 28 i058 — 17 il 41 =14 127 Pe —_
Erevan 58 8 e2 3 Pg 316 Sg — — —
Piatigorsk 61 46 e127 — T i234 -—11 — — —
6-3 190 el 44 + 8 340 S¢ — — —
Grozny 73 60 e? p* e2 55 —20 228 Pg —
Bucharest 92 302 e217a + 1 4 5 +2 e221 PP —
Helwan 11:1 206 i2 46a + 3 i5 6 +17 2 55 PP —
Cernauti 11-5 320 e2 2 —46 4 9 -50 — — —
B e 13-1 297 i3 11ls + 1 i5 50 +12 — — i70
Szeged 138 303 e324 + 5 e626 SSS _— — e102
Kecskemet Zz. 143 304 330 + 4 (610) +4 e4 T PPP e62
Budapest 15-0 304 332 -3 (630 + 7 —_ — . 65
Moscow 15-8 2 e331 -—14 6 13 -—29 — — 10-2
Triest 179 296 415 + 3 732 + 2 431 PP 85
+ Rome 186 283 i4 21a 0 e749 + 3 i4 46 PP —
%‘m 18-8 311 4 16a — 7 746 — 4 — — €107
ovo 202 350 i433 -6 e8 1 —20 — — 99
Jena 20-8 309 i439 -6 e8 34 1 — — e11-7
Stutggm 216 304 e4 50 — 4 i9 3 +14 i5 8 PP el130
Zuri 21-8 300 e452 — 4 e856 4 4 — —_ —
Moncalieri 221 294, ed 55 — 4 — — — — 90
Basle 2244 300 e5 0 — 2 e9 7T + 3 — —_ —
Strasbourg 225 303 e5 3 + 1 e9 8 + 3 — — 12-7
Copenhagen 226 323 i5 0 — 3 9 4 -3 — —_ —
Hamburg 228 316 e5 4 —1 915 + 4 — — e135
Sverdlovsk 22:8 299 e5 2 — 3 i9 9 -2 — — 144
Neuchatel 228 299 e5 3 — 2 9 22 +11 — —_ —
Samarkand 230 82 5 29 PP e919 + 5 — — —
Upsala 23-3 334 59 -1 e910 -10 542 PP ell-7
Besancon 235 298 520 + 8 ig32 +9 — — 12-7
Heligoland 242 315 e516 — 3 €941 + 6 — — e 151
T ent 245 76 e521 -1 i932 -8 i6 11 PPP —_
Tchimkent 246 74 52 + 3 948 4+ 6 — — —_
De Bilt 25-0 310 52a 1 956 4+ 7 110 45 S8 —_
Uccle 251 306 e5 27T -1 955 + 4 —_ — el2-2
Clermont-Ferrand 254 294 e4d 51 —40 — — — — —
Paris 260 301 e533 — 3 e10 2 — 4 e12 46 SSS e 137
Andijan 26-8 77 542 — 2 e10 27 + 8 — — —
Frunse 282 72 e6 33 PP — — — — —
Kew 282 307 i554 — 2 e1045 + 4 —_ — el17-2

Condinued on next page.
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1939 525
A Az P. 0-C. s. 0-C Supp. L.
° ° m. 8. 8. m. 8. 8. m. s. m,
Bergen 28-3 328 —_ — e10 40? — 3 — — —
Jersey 290 303 e5 40?7 —24 e11 40%? +46 — —_ 177
Almata 298 69 e6 57 PP —_ —_— _ — —
Stonyhurst 29-9 312 — 11 21 +12 — —_— 19-7
Bidston 30-2 310 — — e10 42 -31 — — e16-7
Toledo 31-3 282 i6 21 -3 1129 — 2 e721 PP —
Granada 317 279 e6 43 +16 e12 16 P 7 38 PP 16-4
Semipalatinsk 318 56 e7 11 PP — — —_ — —_
362 98 i7 Tk + 1 12 57 +10 8 28 PP —
Bombay 373 114 e7 20 + 4 11322 +18 i8 53 PP 1i216
Hyderabad 422 109 8 3 +7 14 23 + 6 949 PP 21-1
Kodaikanal E. 465 118 e836 + 5 — — — — —
Calcutta N. 466 96 e819 —13 i1523 + 2 e18 38 S8 1236
Irkutsk 466 51 834 + 2 1520 — 1 — — 207
Colombo E. 505 119 9 2 0 —_ —_ —_— —_ 25-2
Zi-ka-wel Z. 668 68 e8 46 ? — — —_ —_ —_
Vladivostok 672 52 e10 58 0 el1949 -3 — — e381
Williamstown 76-3 315 i1l 57 + — — — —_ —_
Huancayo 1147 275 e 14 50 P e29 50 PS e39 22 SSS —

Additional '

readings :—
Sotchl P* = +1m.3s., S* = +1m.32s.
Platigorsk o ~ + 2m. é 0s.
Grozny Sg = +3m.3
Bucharest iE = +3m ls eE = +3m.22s., eN = +3m.40s., SN = +4m.8s., SE = 4-4m.40s.
Helwan SSN = +5m.17s., SSE = + 5m.44s.
Belgrade iZ = +3m.16s.

S: eE = +4m.37s.

Budapest PN = +3m.35s.

'l‘riest PPP = +4m.428., i = +4m 558. and -+ 6m.

Rome _iP = +4m.24s.k, = {5m.58., iSEZ +7m 56s., iN=-+1lm.11s., iE=

+12m.34s. and +17m 4
Pulkovo iP = 4-5m.7s., iS = +9m.14s.
Jena SN = 4 8m.40s.
Stut INW = 4 4m.568.
Strasbourg ePZ = + 5m.6s.
Copenhagen i = +9m.13s.
Hamburg eSN = +9m.18s.
Sverdlovsk iP = +5m.7s., iS = +9m. 14s., Lq=+11-9m.
Upsala iS = +9m.27s., SSN = 4 10m.33s.
Tashkent i = +9m.3s.

ranada .
Agra SSE = +15m.32s,
Bombs.% iE = +15m. 568 iLqE +17m.48s.
Hyderabad SE = +14m.28s., S¢SN = 4 17m.558.
Huancayo eP = +15m.4s.
Long waves were also recorded at Cape Town, Edinburgh, Chicago, Bozeman, La Paz,
Harvard, and Scoresby Sund.

Dec. 28d. 12h. 15m. 358. Epicentre 35°-8N. 120°-3W. (as given by Pasadena).

A =—-4101, B=—-7019, C=+-5823; 6=—8; h=0;
D=--863, E=+-505; G=—-294, H=—-503, K= —-813. »
A Az P. 0-C. S. O0-cC. Supp. L.
° o m. s. 8. m. s 8. m. 8. m,
Fresno N. 1-0 24 10 20 -1 — —_— _ — —_
Santa Barbara 144 161 i0 29 + 2 —_ — —_ —_ —_
Lick 17 82 i030 -1 i0o 51 — 3 —_ — —_
Haiwee 149 80 i036a + 2 il 7 Se —_ — —_
Santa Clara Z. 20 319 e033 — 2 i1 5 + 3 — — —_
Tinemaha. 2:0 52 1i0 56 S i056) — 6 —_ — —
Brann 22 317 e035 — 3 — —_ i0 40 P* —
Mount Wilson 24 131 i0 44a + 3 i120 + 8 —_ — —
Pasadena 2:5 133 i0 43a 0 il117 4+ 3 —_ — —_—
Berkeley 26 323 1039 -— 5 i1 9 -8 — — —

g
3
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1839 ‘ 526
, A Az P. 0-C. S O0-C Supp L
’ o ° m. 8, 8. m. 8. 8. m. s., m
Riverside . 30 127 e051 + 1 — Ce—_ = — _—
Palomar Z. 3.7 129 i1 2 "+ 2 — T— — —_— —
Ukiah 40 327 el 2 — 2 el 57 + 5 el 12 P* —
Salt Lake City 8-3 .e2 21 pP* e3d 26 —14 e 42
Tucson _ - 86 111 .e210 + 1 344 — 4 e?2 53 P 4-3
Bozeman 121 33 — — Le514 0 — — o862
Lincoln 192 67 e4 31 + 3 e7 36 —23 —_— — 105
Chicago . 261 65 — — e9 53 —14 —_ — e12:9
East Machias 407 61 e8 19 +35 — —_ e9 5 PP e160
"Additional read —
- Lick iN = +g.ings
ta. Clara 1Z = + 36s.
Branner iN = - 44s.
Berkeley ePEN = +438,
Ukiah 8 = +2m.5s.
Bozeman eS +4m.458.
Long waves were also recorded at Philadelphia, Butte, Baku, and Sverdlovsk.
Dec. 28d. 17h. 40m. 43s. Epicentre 40°-8N. 36°-8E. (as at 2h.).
A=+-6079, B=4-4548, C=+-6509; 6=+46; h=-2,
A Az, P, 0-C S. O0-C. Supp. ‘L.
o ° m. s. 8. m. 8. 8. m. s, m.
Sotchi 35 37 el 1 +4 el53 ‘S - — — —_
Piatigorsk 57 53 e133 +5 e22 —10 e253 S* —
Erevan 59 92 e2 7 Pg ©3 9 .8 — — —
Ksara C 70 186 el 43 — 3 i333 .S§% —_ —
Grozny ' 7.1 67 150 4 2 310 0 e218 ©Pg —
Baku 1000 86 e2 45 PP e4 41 S8 —_ — 5-3
Sverdlovsk 223 36 e4 56 - 5 9 3 + 1, — — 11-3
Additional readings :—
Piatigorsk e = +2m.11s.
Long waves were. also recorded a.t Helwan and Rome.
Dec. 28d. 19h. 9m. 53s. Epicentre 39°-TN. 39°-TE. (as on 1939 Dec. 26d.).
A =+5936, B=+-4928, C= 16362 ; d=—4; hf-2.
A Az P. 0-C. 8. O-C. Supp. : L
. ° o m, 8. B m. 8. 8. ‘m, 8, ° m,
Erevan 37 80 e1 2 +2 o219 8, — — —
Sotchi v 39 0 el 6 + 4 149 -1 — — —
Piatigorsk 50 28 e116 —2 251 8, ©136 P —
Grozny 58 49 e149 © P* 2 59 S* 11 Pe —_
66 209 el 44 + 3 i3 33 Se —_— — —
Sverdlovsk 219 31 4 54 -3 8 58 —_ — 11-1
Additional readjngs —
Sotchi e = +1m.36s,

Long waves were also recorded at Baku and Rome,

Dec.. 28d. Readings also at Oh. (Sotchi, Tucson, Ksara, Piatigorsk, Grozny, Ereva.n, Rome,
Baku, and Sverdlovsk), 1h. .(éverdlovsk Baku Rome, Erevan (2), Grozny (2),
Ksara (2), and Sotchi (3) ), 2h. (Sverdlovsk Sofchi and Grozny), 411. (Stut s
Triest, Tucson, and Be] e), 5h. (Tucson Ksara Erevan, and Sotchi (2 t,
(h. &Sobchi, Erevan, Grozny, Baku, verdlovs a.nd Ksara (2)), Th. (Ksara, S
Baku, Grozny, Erevan, Sobohl %), Rome, M calieri, Triest, Istanbu.l and
Zarich), 8h- (Grozny, Triest, Sonia ent, and_near Rome) 10n.
(Rome, Ksara, and Cope Lllih (Rome), 12 (Ksara, Erevan, So 2),
and Grozny), 14h (Grozn me (2), B&ku Belgrade (2),

Helwan, Piatigorsk, Sve: ovsk Soﬂa (2) K, . and Bucharest, s, Ksara),
16h. (Tucson), 18h. (near Apia), (Tc en and Ksara), 2111)!Tucso(n), 2313.
(Tucson and near Mizusaw: 5’
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1839 527

Dec. 29d. 11h, 33m. 31s. Epicentre 39°-7N. 39°-7E. (as on 1939 Dec. 28d.).
A =+-5936, B = 4928, C=+6362; 6=—4; h=-2.

A Az P 0-C S. O- C. Supp. ‘L.
o o m. 8. 8. m. s. m. 8. m.
Erevan 37 80 1 27 Pe. 2-38 Sg : — _— —_
Sotchi 39 0 11 -1 il43 -7 1110 P* —_
Grozny 58 49 148 P+ 243 + 5 319 8¢ —_
Ksara, 66 209 o143 + 2 i342 S — — —
Baku 79 81 — — o318 —12 et 8 8 57
Istanbul 82 282 el 29? —34 320 -9 —_ —_— —_—
Bucharest 111 299 e 2 41 - 2 —_ —_— —_ — 164
Helwan 120 218 i2 54a — 1 517 + 6 321 PP (7-2)
Sofla 12-7 289 e2 11 —54 —_ — —_ — —
Cernauti 131 315 e 2 27 —43 —_ —_— —_— C— —
Belgrade 15-1 296 — — 637 S8 — — o175
Moscow 16-1 356 346 — 3 648 —~ 1 — — -
Triest 199 297 8 10 8 8 10) — 5 820 SS ell'6
Prague 206 310 — — e82 -—8 e9 5 88 —
Rome 20-7 285 1443k —1 i8 31 0 19 0 SS i93
Pulkovo 209 348 e 4 44 - 2 e830 -5 —_ —~ 0105
Sverdlovsk 2199 31 i5 1 + 4 i9 3 +9 = — — 105
Tashkent 22:5 75 e5 4 + 2 e9 23 +18 — —_ —
Jena 226 309 e4 57 — 6 — — — — —_
Tchimkent 227 73 515 +11 9 32 +23 — — —
Coposnaeen 243 38 033 M %L 37 = = =
n . e —_ — . —_—
Baslo 2444 300 517 —4 e9 39 0 — —_
Strasbourg 244 303 e423 -—58 e944 + 5 — — —
Hamburg 245 315 52 — 2 e944 + 4 — — o145
Upsala 24-5 333 i529 4.7 944 +4 16 3 PP —_
Frunse 263 71 e7 ? — _— —_— —_ —_
De Bilt 26-8 311 — — 110 35 +16 —_ — —
Uccle 270 307 e544 — 1 1030 + 8 — — 0125
Kew 300 307 — — ell 29% +19 — — —
Agra E. 341 99 e 6 57 + 9 —_ _— _— —_ —
Ga,leutta N. 445 97 — -— el5 4 +13 —_ —_ —_
kutsk 452 51 e8 27 + 7 e18 36 SS — - 0235
Additional readings :—
Sotchi i = +1m.165., S* = +1m.26s., S = +1m.34s,
Grozny e= +2m.265
Baku e = +5m.6s.
Helwan PPPZ = + 3m.35s., iZ = 4+ 5m.358.,; L was given as SE.
Cernauti iEN = +2m.30s., "¥om, 43s., and - +4m.39s.
Trleste=-+7m4ls., eS = +11m.3s.
Jena e = +5m.4s.
Strasbo e =+4m.39s.
Upsala SK = +9m.47s.
Long waves were also reoorded at Stonyhurst, Bidston, and Jersey.
Dec. 29d. 13h. 18m. 158. Epicentre 39°-7N. 39°-7E. (as at 11h.).
A =+-5936, B = 14928, C = +-6362; 0=—4; h=-2, .
A Az P. 0-C. S. O0-¢C. Supp. L.
° ° m. 8. 8. m. 8. 8. m. s, m.
Erevan 37 80 110 P* e214 8 — —_ —_
Sotchi 39 0 11 =1 152 + 2 — — —
Grozny 5-8 49 150 P: 2 50 S+ —_ —_ —_
Ksara 66 209 - 1 54 P i3 42 8¢ —_ —_ —_
Baku 79 81 e2 9 +10 e3 45 S* —_ — e50
Istanbul 8:2 282 e 2 452 € 4 57 L —_ f— (4-9)
Helwan zZ. 120 218 e 2 51 - 4 i6 59 L c— — (170
Rome 20-7 285 — L— e9 3 88 i945 888 115
Samarkand 210 81 e6 13 ? —_ —_ - — —
Sverdlovsk 219 31 4 57 0 9 0 + 86 —_ —  11-2
Basle . 244 300- 520 —1 . — — — — —_
Andijan 249 7 5 56 PP ell 7 888 —_— _— —
Frunse - - 26:3 71 e6 15 PP —e — — —
Additional reading

Rome eN = +9m.68.
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Dec. 29d. 16h. 4m. 27s. Epicentre 39°:7N. 39°-7E. (as at 13h.).
A =+-5936, B = 4928, C= +-6362; 6=—4; h=-2.

A Az P. O -C. 8. O0-C. Supp. L.
o o m. 8. 8. m. 8. 8. m. 8. m.
Erevan 3:7 8 el21 Pg —_ — — — —
Sotchi 39 0 1058 — 4 1 24 ? i1 8 ©P* —
Grozny 58 49 el 54 Pe e3 22 S — — —
Ksara 66 209 el 45 + 4 i3 36 8¢ — — —
Istanbul 8-2 282 e2 33% P* 434 8, — —_ —
Rome 20-7 285 e7 20 ? e9 22 SSs —_ — —
Sverdlovsk 219 31 4 57 1] 9 8 +14 — — 125
Additional readings :—
Grozny Sg = +3m. 278,
Long waves were also recorded at Baku.
Dec. 29d. Readings also at 2h. (Sotchi and Erevan), 10h. (near Tananarive), 14h. (near

Ksara), 16h. (So'ochi (2)), 17h. (Pasadena, Tinemaha, Haiwee, Mount Wilson,
Riverside, Calcutta, Svi rdlovsk Tashkent, Tchimkent, Frunse, Balboa Heights,
Huancayo, Tucson, and San Juan), 19h, (Ista.nbul), 20h. (San Juan, Huancayo,
Balboa Heights, and Sotchi), 21h. ’i‘ucson), 22h. (near La Paz, Sotchi, and Huan-
cayo), 23h. (Riverview and Tucson).

Dec. 30d. Readings at 1h. (Riverview), 2h. (Riverview and Almata), 5h. (Sofia, Fresno,
and Tucson), 7Th. (Sverdlovsk and Triest), 9h. (near Osaka), 10h (Berkeley, Branner,
Lick, and Fresno), 12h. (Triest and Stuttgart), 13h. (Trlesf, (3), Tucson, and Ksara),
14h. (’I‘ucson, Apia, Tinemaha, Mount Wilson, and Pas dena.), 15h (Ksara, Fresno,
Branner, Lick, Erevan, Grozny, and Sotcill), (Lincoln (2), and Triest),
19h. (near Christchurch and ‘Wellington), 20h. (nes,r M.Izusa.wa.), 22h. (Sotchi, Grozny,
Erevan, and Ksara).

Dec. 31d. 6h. 52m. 58s. Epicentre 35°-5N. 141°-0E. (as on 1939 May 8d.).
Intensity III at Tyosi Kakioka and Yokoha.ms, II at Tukubasan, Mito, Tokyo, and
Utunomiya; I a umagaya, a, Hunat , Kohu, Hukusima, Shirakawa,
and Matumoto. Epicentre 35°-6N. 140° BE Shallow

Se(;gSgismologlcal Bulletin of the Central Met. Obs., Japan, for the year 1939, Tokyo,
» P. 04,

A =—-6342, B=+-5135, C=+5781; 6=-49; h=0;

D=+-629, E=+4-777;" = —-449, H = +-364, K = —-816.

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

° ° m. 8. 8. m. 8. 8. m. 8, m.

Tyosi 0-2 335 014 + 4 018 + 2 — —_ —_
Tokyo 1-0 281 022 + 1 032 -— 4 —_ — —_—
Kakioka 1-0 318 019 — 2 029 -1 —_ —_ —_
Mito 1-0 334 020 -1 031 — 5 — —_ _—
Tukubasan 10 315 020 -1 030 — 6 — — —
Mera 1-1 239 024 + 2 036 — 3 — —_— —
Yokohama 1-1 267 0 23 + 1 037 — 2 — —_ —
Onahama 14 357 0 30 + 3 047 + 1 — — -
Utunomiya 14 320 0 27 0 0 46 0 — — —_
Kumagaya 1-5 296 0 27 -1 047 - 2 — — —
Osima 1-5 241 027 -1 046 - 3 — —_ —_
Misima 1-7 257 032 +1 052 — 2 — —_ —_
Hunatu 19 270 033 -1 055 — 4 — —_ —_
Hukusima 23 349 0 40 0 1 6 — 4 - — —_
O 2-4 248 046 + 6 113 +1 — —_ —_—
agano 26 297 0 44 0 110 -7 — —_ —
Hamamatu 2-8 254 0 52 P* 127 S —_ —_— —
Sendai 28 358 0 47 0 116 — 6 — _ —
Nagoya 33 264 05 + 2 143 8+ —_ — —
Toyama 3-3 291 05 + 3 140 + 5 — — —

Continued on next page,
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1939 529
g A Az . 0 -C. s. O0-C. Supp. L.
° ° m. 8. 8. m. 8. 8. m. 8. m.
Aikawa 34 318 0 55 0 134 —3 — — —
Gihu 35 269 056 —1 144 + 4 —_ — —
.- Misusawa 3.7 4 059 —1 eld46 + 1 — — —
¢ Miyako 42 10 16 -1 151 — 6 —_ — —
Osaka 46 261 17 -5 211 + 4 — — —
Siomisaki 4-8 247 111 - 4 2 0 -—12 — —_ —
Aomori 53 358 123 +1 2 53 Sg — — —
oti 6-5 254 139 0 259 + 4 — — —
Mori 66 358 151 +10 313 8* — — —
71 266 149 + 1 322 +12 — — —
Sapporo 7-5 2 3 14 S (314) — 6 4 6 S —
‘ukuo! 8-9 261 221 + 9 4 43 Sg — — —
Vladivostok 104 320 €233 —1 e440 + 8 i244 PP 49
Zi-ka-wei z. 169 260 e3 56 — 3 7 8 +1 i4 16 PP i9-1
dijan 530 298 e914 — 7 el653 + 3 — — —
Tinemaha z. 770 53 ill 57 + 1 — _— —_ —_ —
Haiwee . 777 55 el2 0 0 — —_ — —_ —
Mount Wilson z. 787 56 el2 6 0 — — — —_ —
enn Z. 1787 56 el2 5 -1 — —_ — — —
Riverside z 1793 56 el2 T 2 — — —_ — —_
Palomar z. 800 - 56 el2 13 0 — — — — —
81-8 305 e 12 2 - 2 — — e15 36 PP 46-0
Tucson 848 53 el2 37 0 — — — _ —
Additional readings :—
Viadivostok e = +2m.49s., i = +3m.1s., e = +3m.32s.
Tucson eP = +12m.55s.
Long waves were also recorded at Irkutsk, Tashkent, and Baku.
Dec. 31d. also at 2h. (near Mizusawa), 4}1. (nea.r Tananarive), 5h. (nea.r Tananarive
and Triest), 6h. (near a, near Sotchi, Erevan, Tucson, and Ksara), 10h.
(near Femé.a.le), 11h. (Ksara.), (Ksara, im. Paz, and Huanoa.g ), 13h. (near
N Apia, Taacubaya, a.ud Vera Cruz), 14h. (Kssra), 15h. (nea.r Tueson), h. (Tucson (2),

Oaxaca, { d Vera Cruz), 18h. (Balboa Heights, and near Mizusawa),
20h. (Balboa. He ghts), 23]1. (near Osaka and Hukuoka).
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