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‘. = 35°41"'N. 1 = 12°27"E. h = 13 m.
Lithologic foundation: chalk.
No. 49. Jan.—Dec. 1939.

Instruments:
Galitzin-Wilip seismographs.

Constants:
Component ‘ l ‘ A, T, 1 i | k _I
cm ! = sec | sec
N 12.5 100 1259 | 124 103
E 2.5 100 12 G 12 S | (1
VA 1.5 | 100 | 11.52 : 11 1 91

Damping was approximately aperiodic.

Wiechert 1000 kg, horizontal seismograph.
Wiechert 1300 kg. vertical seismograph.

Constants:
Component i T .l 0 ' 0 V —I
| Ll | mm
r N 1fmae) g TR o S ST S
ety | 94 47 | 02 |13
|ag—aiad = a3t | a4z | st T 1D
E = | 89 | 34 04 | 215 |
'. wf:l—“flﬂ 9.2 | 5.2 . 0.5 | 215
Z o 52 s 025 K 160

Milne-Shaw seismograph, E component, with the approximate constants T = 128 v = 20 V = 300.

Benioff vertical seismograph, T, =18 T = I8
The Galitzin-Wilip and Benioff seismographs were not recording from 2%/, to '7/,,, and the Milne-Shaw seismograph was not recording

from 25_:"_. to ”hu
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No. 49 = 2=
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Forerunners L A Remarks
No. | Date | Hour | ———MM ————— . B
Eor B I S ; _
Ig\ig m 5 Il < m 5 Im 5 h m =
Jan. A L :
Somewhat uncertain owing to micro-
9 ; =
| Zuigd e A N e SR e b seismic movement. Tripoli.
i arlier: microseisms, Tripoli.
2 | 20| 14 |e 27 56 Possibly earlier; m P
3 20 20 e R 63 50 183 . Trinoli
4 23 2 e 28 10 32 28 {28 14 |132 36 24 | eP small, uncertain. Iripoll.
5 24 4 | 13 39 :
| 6¢| 25¢| 3 47.4 e50 56 | 52 25 Chile.
7 | 27 | 20 14 22 20 . .
gs | 30° 2 i 37 23 8 42 46 4 6Y | Felt in New GU{HEE.
9 | 3l D ISR 55 100 /55 17,0 ey 19™.9, 2IM16%, 26%.2.
Febr.
10 2 13 {1 3 40 {6 25 9B
W £ T - i 47.4
| B 3 |2 |ii 33 | (33 46 1.5
13RS 7 l 2S5 02
14 70|15 e 1 15 _
15 Y 2 I 30 4
16 14 17 {132 6
17 16 19 glg 3 3 s
18 24 a {45 7
March |
| 19 8 22 | 17 13 118 54
%D ] 13 S I ES o] e30 17
2] 20 J |-1 34 234 44.2 44 37 60 e 45™ 4. Japan. Masked by microseisms. |
22% | 21* | i 23 4] 33 49 27 | 38.4 81 Indian Ocean.
23 23 16 e 40 21 44| 44 4] i e 40M27%, i 1 40™45°% large on BZ.
April |
| 24 4 2O M el 3 |07 | First onset possibly 27%: microseisms.
25% 5% | 17 e 2 34 28OSl s e 6 T Fiji Islands.
| 26 6 4 | ¢ 14 59 20 35 20 38 The time of P not quite certain; mi-
: croseisms. Iran.
27 [0 11 i 36 24
28 12 12 i 34 13
29* | 18*| 6 |ee 37 34 41 16 | 47 34 Chile.
3Df‘_ _Ell.#_. ] _{ i _t_ I 3_9 +13— 147 29 ed4d0 58 |[i41 53 Sea of Okhotsk.
SR e i S S T o R S e vl R T Yl [T o [ ot ! (s R
< 61 | At
32 28 o |l s lantic Ocean,
33 28 14 | i 21 39
34 30* 3 }
1.9 14 37 | 16 34 48 Solomon Islands region,
May
35" | ® 6 ie 10 8 119 48
36| 1*| & |1i 11 514+ | 21 3 gg Japan.
sraT R GRSt Y *::
38 1 '
16 |ie 17 29 27 6 17 32 43 | 75 «

e — — _. ! =

No. 49. = = e
Kebenhavn.
| Forerunners
No.S1EDate I BHouplee———— = = — s e R L A
| | PorP S ! | |
ﬁi? m s m s m s m s h m 2 |
39¢* | 2¢| 13 |ee 27 24 49
40 4 4 e16 24 |
6 6 |
| 41* | 8 1 e 53 9 [i58 14| 54 4 | e
42 9 7 39 27| 48 29 69
43 10 7 |e 55 47 65" 12 {55 48 73
44 13 13 (11 28 |i12 O
45 13 20 i 5 57
46 14 18 e 32 19 e32 3l
47 6 7 | ti 32 294+ | 42 34 1.0 80
48+ | 17¢| 18 | ie 43 36 A7 A7 | 54 L7 76
49 19 18 433 49 43
50 19 19 0 8 o
51 | 20 O T 42 7 TR | | 4| 17
52 | 2 20 | i ¢ 40 32 ed2 48 |i43 16
53 23 4 e e 28 48 i28 50 |
54 | 26 9 |ce 49 42 57 0%| {49 48 | 60 42 51
o2 It I =R [y S otk 65 3 (56 40 | 65 31 | 14 63
56 | 30 10 |ece 14 5I 21 6 (16 32 |il6 38 41
57 | 31 0 |ee 28 33 31 47 32,0 32.1 4| 18
June
| 58 2 3 |ee 46 55 58 15 50 57 | 575
59 4 12 177
60 4 200 | & 37 1D
61 5 | 23 |e 10 52 Y| Sl | P
62* 8= | 2 e 6 5 i 6 46 |i 9 52
63 12 4 |te 16 4 24 55 17 18 | 18 37 37| 67
64 13 20 e 53 40 57 55 | 66 52 91
65 18 4 | i 34
| 66 (8 120 |Ee 32 2]
67 18 6 | ie 58 39 68 58 {58 53 | 1 .4 83
68 19 0 |e 350 37 50 42 |i{51 2
69 | 22 190 |53 2N 33 S3n 1D 30 32 | 39 28 44| 53
70 27 | 230 |iet M7 55 2ic 540 2229 |8
July
71 2 19 e 54 23 63 48 | 13 73
72 4 18 40.7 44 45
7320 sl ool | BT B0 S a g 159 40 |:‘Gl 57
74 6 1 i24 25 |i27 8
75 7 3 | 17 51 ‘ 4
76 12 20 | i: 19 58| 29 25 | 8 73
7L 28 [No3 | (178 558 N e7NR 50
r | !
78 13 17 e 1B T 285 | 50
79 14 8 |ie 42 46 | 51 52 | 1.1 69
80 17 3 | | i48 47 |

= —

1939.

Remarks

California.

No Galitzin records.

Azores,
Pacific Ocean south of Alaska.
South of Aleutian Islands.

Riukiu Islands.
Pacific Ocean.
e S0™34%,

g 122 1007,
Albania. =
¢ 40m28% e 40™31°%,

o

Birma. Depth ca. 60 km.
S8 239,
Greece. P small.

ez 39™41° East of Mindanao.

= e e — e j—

Pacific Ocean.
2 162127 e 200 1 IR 26 10
SKS 64™ 6%

P(—08, x, —1.0; 4+-2.1, x, +2.0).
Atlantic Ocean.
East of Mindanao.

Pacific Ocean.
49m46%: 50m24% . 50™43% . 52™ 7 54™M25%,
Decp focus. Fiji Basin.

Pacific Ocean.

Some preceding movement. No G. Z
record,

Pacihic Ocean.

Pacific Ocean.
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KﬁrbEﬂhﬂvﬂ* B — —
e = e — = e Kobenhavn.
" Forerunners o 1L L A | Remarks D ArerinRNere
3 0. | Date | Hour e | =l No. | Date | Hour | — L £) Remarks
PorP S | : i el — P or P’ S |
1939 | | | il TSR ; = | s r 20 W
m 8 m S | m. s £L | . | 1939 5
July I | 9 | 48 34 =7 | 71 | NoG.Z record. e 55™34". Pacific Ocean, Nov. | M 2 LA LOERE m s | h m
81 | 18 3 T Ll I (A S e Fiji Basin. 19 | 4 | 10 |ite 22 104 | 27 38 | {22 16 34
g2# | 20¢ 2Rl 33— |' 44.0 i T . 120 17 I8 |ii 58 B8— Large Z record; no succeeding move-
i i o R R 13.9 o % | I |
-D'I 20 Aﬂlﬂ Mlﬂﬂr. I ment_
84 25 3 |ii 4 51 48 28 48 32 : = : i oo | @ '*‘1“
as | 27 | 23 |i a8 45 | 1.1 [aRaticaOEalL 120 [ 18 L | e 43 56 |53 2 53 53 | 580 . 69
86 31 13 217 18 | 44 Asia Minor. | 122 21 o ie 54 10 158 132 25
1| 123*| 21*% 11 | it 9 314 |il5 44 110 18 10 40 44 | Hindu Kush,
M | | (i | Pacific Ocean |
87 | 16 e 6 54 i GRiST 27 aci : | Dec.
ag | o] | q0 31 | 10 57 26 [1m9%; 17™.2. Some preceding move- 24 | 5 | 8 |ei 42 514 | 53 28 46 10 | 53 10 67 §S 59™.0. SSS 63™.1.
| | |  ment. 125 7 11 |ie 27 53 137 16 518173
R ] B | L R (R (R e 17| 20 | ez 14™25°%. Asia Minor. 126 | 16 | 10 I ii 58 3 |i67 28 | {58 4 [i68 40 80 | P (—35,—21,+95; +50, +40, |
o | 3 5 | 48 3 {8 | | . . | — 11,8). Deeper than normal. Kurile
— e _ I = - _ Islands.
o1 | 3 12 s Al 41 0%{ 137 190 L3722 21 | 1377355 P(—1.0,+1.0,—1.1; 1-4.6, I (27 2| 21 e 7 24 H
"_—4~'_?r -+ 4.6). Asia Minor. ' 128 21 21 ee 14 19 17.7 18 35 Large earthquake. Later phases not
92 9 | 23 |ee 48 14 51 56 o4 | 21 ":’*5_”1 Minor. Iy clearly marked. Celebes.
03 |12 2 i i 26 31 27 15 129 10 i ¢ 29™46°% e 29™.9: 31™I10°. New ﬂ 129 250 126 | e 58 24 l 65
4 p |
| Hebrides. Deep focus. 30| 27¢| o [ii 2 33 | 70 i2 3 | 3 0° Destructive in Anatolia.
[ W A B T B SR 109 | it 28 [i 1 46 27 e || ok 6 e '
95 | 16 | 17 |-e 19 5i 30.4 36.0 Mexico. 131 ” 27 0 e 35 32
96 17 15 | {57 27 | 4 | 132 27 2 | 23 34
07 | 18| 2 | e 35 17 i35 30 lizs 22 |13 | iy 39758 133 | 27 | 22 |ee 39 5 | 43 15 | 24
08 | 18 | 23 e 0 21 [i0 3 i e 0W25°. sl 2D e e |
100 | 20 | 15 |ie 30 32 | 39 55 9 72 | South of Aleuti O | 88 80| R SR | D
< . tian |
Bl TR SRl he LR, T | o |25 Slancs 137 | 20 | 11 |e 38 48 | 432
101 22 0 |fe 18 16 280 3 a0 () 44 | 77 | Japan. | I
102 | 23 4 3.7 S9.7 1.7 l
103 29 -4 8 24 14.0 ol 15%23%: 18 1. |
Sept. |
| 1oa% 1 Be ] 12 16 10 25 3B | 18 54 | 29 32 35 Aleutian Islands. .
105 | 15 | 23 20 57 24 38 21 34 27 | 20 | Asia Minor. |
106 18 0 17531 Near Wien, w |
107 1 19 | 3 i 30 52 36 22 14
|08 20 ~ |
¢ { ! , No time-marks. |
109 21 12 49 28 | 49 37 57 I- |
1o | 22 0 40 59— 41 37
----- sl = = & = e, o el L 5 e 'f'i_ P | jsl ep 4M39%) ey 44M438 Asia Minor.
| e < 5 = — ———
Oct. | !
| 111 | 10 | 18 43 514 | 53 37 | .! . | |
12 | 15 | 14 2 2] J‘I‘ff;“- | |
113 17 6 41 19 - 42 29 & ; sSmall preceding movement, Italy. | |
| I B L ¢z 447.0] 44™38%; ey 5 44™49°. New | | |
114 19 21 37 14 A 40 53 i Hebrides. DEE[J focus, | |
116 24 14 { 54 1 r | i Preceded by small movement, 51™5°7 4
I 117 | 26 1 16 6 4 | L I
18 30 f 13 | 34 48 |i3 ' | |
| o I8 | | - I
| Lo x = s - _ ey 35M5; e, 36m29°%, L small. J . . o1 e ] 'J — -
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No

No.

No.
No.

No,

NO.

No.

No,

No.

Nos, 35/7.

No,

No.

No,

No.

No,

No,

NO,

No.

No.

130.

— r———r—— -

Jan. 25. 38, Destructive in Chile; /. = ca. 120”. Deeper than normal. No Galitzin Z record. P47™.4 read on Wiechert 7
quite small, uncertain. eP’50m56s. ¢ 52m 0. PP 522258 e 54m395. SKS 57345 and e S9™3F large on N and E, e 61m34s;
e 61m40% large. ee 65155, L about 80m; periods of more than | min.

Jan.30. 28, Felt in New Guinea; /A = ca. 1257, iP’37m23%, i P'37m26s, PP 38m42s; 39mQs, ¢, 40m08, e, 40m368, SKKS

L 1

46m4s ¢ 48m37s, ¢, 48Mm 9, g, 49MOS, e, o ,50M238, o 51mIT8; 52m 5, e, 54m438, ¢, S5M.6; epS5™.9. €97™.3, S9m 7,

Febr. 3. 5% No Galitzin Z record. PP47m 4. ¢48m8; 52m8; e, 57m.7. £ 59m.0; 63m.9. e, 641405,

March 21, 10, Indian Ocean. iP23=41s, {P23m45s; [23m54s, PP27m1#; PPP29m2s, 1S, 330498 i 34m68; ., -34mo7s

S§S 38m 4. The oscillations following S have periods of about 1 min

April 5. 170, Fiji Islands; A\ = ca. 140°, e,P’2m3s; {2m8s] i, 2mBs. [PPSmEE; iSm4ds. IPKSy 5mS08. e\ 7m0, PPP

8m.6. SKKS 12m.1, ey  13m.7. SKSP, 15m.2. PP§ 17m228, §§23m.5. ey, 27™.9.

April 18. 6". Chile; /\ = ca, 110°. eeP 3738 small. e;37m318, PP,41m165; e41m30s. PPP43m.9. SK§;47m348; ¢48m (:

SKKSp48m345 ¢, 49m.2, 492.6. PS 50m528; i, ,. 51m]58,

April 21. 4h. Sea of Okhotsk. Depth about 500 km, ii,P 39m|3s. |39m528. epP 40m38s, ee, 41m448; {jsP4Im53s, cepPp

432348, ¢, 47m 4. IS 47m295 and 1 48™18% large on N and E, e 50m.6; e, 51™188; ¢ 52m.0. L small.

April 23. 16", Atlant.c Ocean. 01,P 33m|6%; i33m215. ¢, 33m455, PP, 35m318, PPP, 37™.0. f.S'NPE«HmMﬂ large. e 42m33s,

N 43m208  clearly marked on E. 8§ 45m27s,

April 30. 34, Solomon Islands region; /\ = ca. 130°, Very large earthquake. Phases marked by groups of waves, most onsets

not well defined, eP 11™m 9 quite small, eP’ 14m308, ce, 375, e, 585, PP 16m34S, ee 555, e 1707, ¢, 18m58, g, |9m 2: ¢ 19m 4
7 ’ y & E = Niaes JEL

e20m.1, 20m.4, 21m.7, e,23m.9, ce24m2s, PS26m.9 PPS28m 2, ¢p30m.5, e,31m4, e, 320.0. §§33m.9,

May 1. 6 Japan, 3.5hucks. P onsets very well defined on B.Z. ieP, 10m8% small and uncertain on G.-W. and Wi. in-

struments. e 10m.3, (/P 1Im5][8; if | 1m365, ¢ 13m0, 1Py 14m3185 1, 14m378, e 16m.3. (S, 19m48s, ez20m.1, S, 2Im34s, §

and §;; large uintd well defined. e,22m 4, ¢, 22m3508, ¢24m (; 24m 4: 25m 4 26m 4, ep 28m2 28m 3§, L 3|m, l

fl'.hq.' 2, I%". California; /A = ca. 85°, ceP 27m245 quite small; i 27m34s. e, 28m268 29m|78; jp 30m32s, ey p37™.8 en 37m518;

iy 37m5T8, ¢ 30m 0. ¢y 40m568, ¢, 4 m6s, ¢43m. |, 46m.0. |

Mu}'&‘u. l'hlA'fnres. Deeper than normal? e, 53m98 quite small; ¢ 53m10s, { 115, ey g Iz o325 e 54m4s, ¢, 55m27s, pg 55m42s.

ep ST™.7. 18 58m148 large. e, SBm26s, |

May 17. 18". Pacific Ocean; = ca. 90°, {eP 43m368 quite small on Galitzin records. i
b | .._'I. (4 f i [EPP47m1?E :
¢y 54m358. PS 55m388 PPS 56m2. SS60m 8, 5 rather large. SKS 54m7s;

Muyuﬂ?. 3!'.. Birma. Depth about 60 km, ieP 56m23% small. iipP 56m405 large on B.Z. PP39m.0. PPP G0m56s
e 65m3 18, 1. 65m378, ¢ 66m 6. e 69m 3 ey 69m468, ¢, 69m558. SSS 72m. 9, |
June 8. 21", Pacific Ocean; A = ea. 140°, Deep focus. eP’ 6m58 and ¢ 6m10% small: i, 6m]5s
e 10m 4, 10m368, ¢ [5m3[8, 16m 8, 17m 6, ¢ 19m[8%, ¢2[m 3 ey 22M4 |8, g, 27m|7s = |
July &, 22t Fiji Basin: /\ = ca. 145° Deep focus. (1P’ 59nu 338 snm!]* s | ‘ 3

e y £\ a, 145°. De ICUS, 1 y it 59m408 large, , 61m575: { G2m |45 ' m ()8 -
bom|3s: 66m 3, ey 68m.8. ¢72m3;: 74m 6: 75m 3 ey §m2s. e 84m578 L small - ! s e
July 20, 2b, Fiji Basin: /\ = ca. 145°. Deep focus, {iP’41m338 very large ' ' -

48m.9. ¢, 50m438, ¢ 55m[[5; 58m2|s, 9% very large on B.Z. e, 44m.0. {44m(35. ¢44m50s; 48m]1s,
Sept. 8. 124, Aleutian Islands. Deeper than normal. eP. 16mI0s, e 8 1 T8, | 508
T e e Ht ,"f *_"'..-T [6m |25 L, lﬁlnl.fﬂ-: Ly 16m50s, PPE |8m54s €,
y 24215 & E ery large; Sy 25m425, ¢ 26m.4, 27m 0, e 29m32s. L.35m [ .3Tm, I not large.
?*llm'.,.l. L% Hindu Kush. Large earthquake. Depth about 220 km. {iP 9m3 (s (. =7 0, —f—l[i‘:B' x, -+15.0. —IHBH?} €y 9518
upP 10m1885 sP 10m408 larger. ey 11m25, PP | m20s, pPP 11m9. sPPand sP_P |2m]7s very large c;n Z E , 12m4|55 . ',5‘N| '"'Hlalﬂ.
ey, g 1773% sS 17m.2 large. S.S and SS 19m.1; 19m3 very large. | e s
Dec, 27, Ob. Destructive in Anatolia. Dilatation. iiP 2m33s i2.“‘*359_
larger shock? ¢S 7m.0, [ 7m95 very large. L very large,

S 65m3s,

iy 6m465. ey, 9mTs, i, Om5s,

- 20m 8,

E

. Alter the 3= time-break very large oscillations; a second,

I : I
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Seismometric readings; Notation

P— normal first preliminary tremors, longitudinal waves.
P+ — first wave condensational (away from the epicentre).
P— — first wave dilatational (towards the epicentre).
P(xa, £b, -c)—a, b and c are trace amplitudes in mm. of first swing on NS, EW
respectively. - indicates ground motion directed to N, to E or up,

down. When a second set of amplitudes is given it refers to the seco
the number is replaced by x.

PP... — longitudinal waves reflected at the earth’s surface.
§ — normal second preliminary tremors, transverse waves.
8§... — transverse waves reflected at the earth's surface.

PS; PPS; ... — waves reflected at the earth’s surface which travel partly as longitudinal, partly as transverse waves

SKS — waves which traverse the mantle as transverse waves but are refracted thi-'-:nugh the r.:nre- with longitudinal usm';illalinn.

PKS — waves which pass the mantle on one side of the core as longitudinal waves, on the other side -as transverse waves and
are refracted through the core with longitudinal oscillation.

SKKS — waves which traverse the mantle as transverse waves, are refracted through the core with longitudinal vibration and
are reflected on its inner boundary.

L — long, or surface, waves; main phase.
M — waves of greatest amplitude in the surface waves.

i, 1 — sharply defined beginning of a phase as recorded on Benioff seismograph and other seismographs respectively.

¢, ¢ — gradual beginning of a phase as recorded on Benioff seismograph and other seismographs respectively.
[, — arcual distance from the station to the epicentre,

*) affixed to time of phase indicates that the beginning is in a time-mark.
*) affixed to number and date refers to Notes.

and vertical component Galitzin records
— indicates ground motion to S, to W or
nd swing. If an amplitude is not measurable




