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Lithologic foundation: chalk.

No. 9. Jan.—March 1929.
Instruments:

Galitzin pendulums with galvanometric registration.

Constants:
Component l T | Ay = i T
|
cm sec l cm ' 5eC W] |
N 12.5 12.63 | 100 0.16 12.6 106
E 12.5 12.69 | 100 2 /g18/y 0.12 11.8 103
7 14.4 11.55 100 Li—34/s 0.2 4 90 |

Work was done on E and Z beyond the dates mentioned: records were nearly always obtained but the constants were undetermined.

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

Constants :
——— e e e — — - ]
Component I T | I 0 i
sec | mm |
N 9.0 3.9 0.8 B 22
E | 9. 37105 Q5T Nt - ‘100 MY
1 | |
L SRS 4 |03 | 165

Milne-Shaw seismographs, N and E components, with the approximate constants 7 = 12° » = 20 V¥ = 300.



No. 9. : — 3 = 1929.

Kgbenhavn.
Forerunners | i | Dis
No. | Date |Hour . L 3 Remarks
p S defined | tance
—~ —— ]. e L e ———————————— — —_—
}gﬁg | m s m s h 'm s m s I'h m h m l "‘ 3
1 58| %13 9 |
PRI 7 | s |
3 2 3 1
AL G || | 9 |
: 4 - : : ; ; 5] 8 7 7 | !
Begmning with 1929 the bulletin of the seismological station Kebenhavn is worked out on new . = : :
principles and published in a different form. ‘ o e 2 ; '
[t is essential that the bulletin should contain the data which may contribute towards the determ- 81 11| 14 37
ination of epicentres; therefore special care is given to the accurate measurement of the forerunners /7 OF | BE15 %S | RO | F1F] A SN G TM 72 3 SR O RIS S| (N 7S] 28 3 67 | Kurile Islands.
; - * . C
and S in all cases where these phases can be identified, and special columns are reserved for them. ;? :i 1; T_
All recorded earthquakes are included in the bulletin, but the diagrams are not read in great detail. ol : | : |
The beginning of a record is always read, unless it is impossible to fix the beginning owing to disturbance 31 14 | 1o 5
or microseismic movement. Forerunners are identified as such if possible; the movement is registered as 14 | 14 | 18 | 3 “
“Undefned’”’ when it cannot be decided whether it is due to a forerunner or to the main phase. Several 15 14 19 f 8
forerunners may be included, but distinct and clearly marked phases only are read. The beginning of the :*_; | :g I: 18.8 29 21 |t 30 34 - 48 Philippine Islands.
main phase is read if it is not masked by movement due to the preceding phases; periods and amplitudes Sl e ; | v
are not measured. N . | | f 19+ 17+ | 11 | 57 18| 66 49 72 | Venezuela
Well recorded earthquakes which may be of interest for further inyestigation receive special attention. 20 | 17 | 22 | 56
Comments are made on the readings and additional readings are added under Notes. 21 18 | 21 | 45.3
22 | 19 3 40
23 20 15 i2.4 19 43 Moluccas.
24 21 9 .0 1.0
| 25 | 21 |10 | 39 37| 482 63 | Alaska.
26 [ 21 | 16 2
27 22 14 58.7 Abessinia.
28*| 23* | 11 19 22123 22 | 27 23 | Greece.
29 | 24 7 | 4 I
Ul 24* | 20 49 25 29 53 | 6 . Central America,
SN =5 1 S2 10 1.2
32 | 26 3 | 2
Seismometric readings: Notation 33 26 15 N |
P — normal first preliminary tremors, longitudinal waves. 34 27 16 26 0 D
PP. .. — longitudinal waves reflected at the earth’s surface. 35 28 22 A
S — normal second preliminary tremors, transverse waves. | 36 | 30 [ 17 | | 18 37 ¥
SS... — transverse waves reflected at the earth’s surface. 37 | 31 18 | | &5 | 8
fi’g WREST . — waves reflected at the earth’s surface which travel partly as longitudinal, partly as transverse waves. | | | | | |
S.P.S — waves which traverse the mantle as transverse waves but are refracted through the core with longitudinal oscillation. | |
P.P.S — waves which pass the mantle on one side of the core as longitudinal waves, on the other side as fransverse waves and TEUL: Sl B idp : , l
l are refracted through the core with longitudinal oscillation. 38* 1* | 17 |22 B [¢28 20 ¢ 29 40 (31 39 41
S.P. P.S — waves which traverse the mantle as transverse waves, are refracted through the core with longitudinal vibration and Sk | ISR | R ) ‘ Q3| Sataniestcnan
are reflected on its inner boundary. 40 = 15 | | {
L — long, or surface, waves; main phase. I 4110 3 3 | 6.6 | 27 !
M — waves of greatest amplitude in the surface waves. 42 3 7 | | | 48
{ — sharply defined beginning of a phase. 43 31 17 | | | 18
A — arcual distance from the station to the epicentre. 44 3 18 49
*) affixed to time of phase indicates that the beginning is in a time-mark. 45 4 I 3
*) alfixed to number and date refers to Notes. 16 5 2 f o3
47 5 4 | 28

I.l'rl



1929,

No. 9. =l =—
Kobesbavs:
I Forerunners Un- Dis- Remarks I
No. | Date |Hour - e e L defined | tance
| B | | oo - =
=) : . :
%‘ﬂﬁ? m s m s kR m s | m s | h m A m |
; | )
| 48 6 3 | | | 4
40*| 6*| 7|io0 16| 9 16| 47 | 10 5| 3 67
50 8 | 2 20 47 '
51 8 | 8 | -
wi IS | | 39 |
| 53%| 10*] 15 | 51 47 | 62 32| 63 58| 13 - -
54 | 10 | 17 | 29 57 33 alcasy:
55 | 14 | 15 | 2]
56 | 15 | 6 | | 53 | 5 |
57 15 8 | | 219 | 42
8| 16 | 19 | F i 43 | | 102
50 | 17 | 21 | | 11 10 |
60 | 18 | 10 | 8.4 | I
|81 20 (12 I )22 84
62¢| 22¢| 20 | 52 4| 60 32 61 30| 62 5 70 | 62
63 26 4 ‘ D
64*| 26*| 9 |[i12 1|2 III 21 57| 22 14 32 69 | Alaska. n
85 | 27 | 20 | | | 4
66 | 28 | 1 3
| ;
| | l
March i
67 | T 42 18] 515 64 69 | Alaska.
68 1 9 | 31
69 %18 | 4
70 1 | 19 5 |
| 71 3 3 18 43 | Afghanistan.
72 3 | 16 | | 57 41 | 64
73 3 | 18 8
| 74 5 | 16 | 24.5 39
TEEL 7 1 | 146 14 | 55 44 | 70 72 | Aleutic Islands
16 1 S | 56.8 | In preceding movement.
77 7] 12 | Disturbed.
| 78* B 2 I 24 43 |' 35 27| 35 47 59
70¢1 9* | 11 | 11 1.0
80 | 10 | | | 1
81 L0 C[14 S1.6 B3 23 Marianne Islands. '
| 82 | 10 | 23 7 46 | 30 Aleutic Islands,
83 | 11 | 13 | 494 | 1.1
84 | 12 3 | 2
| 85 13 1 4.5 15 33 25 43 | Turkestan, Strong micros,
86 14 14 | | 54
87 | 14 | 190 | 4
88 14 23 | 3
89 | 15 | 2 'l 6
| 0 |
| 2 44
| 38.9 |
| 22 |
S Selldi sl - Al = T

Remarks

No. 9, el =
Kobenhavn.
! | Forerunners | Un- Dis-
No. | Date |Hour|- = == e O, L .
P l S ’ J defined | tance
1929 | e e 3
March m s r m. s it m s m h m h m Y
| 04 | 16 | 12 | 47 3|
951 18 | 2 | 2 | 40 |
96 | 18 | 15 9
97| 18 | 23 | 32 59| 42 52 | 58 76
0g* 19*‘ 2] 6 33 7.0 2 5
I 99 | 20 | 21 33.4 53
100*| 21| 2| 49 44 60.4 66.3
101 | 22 3 40
102 | 23 | 20 33 52 |
(03 | 25 4 3
104 | 26 B 34
105 | 27 0 20
106 | 27 = | 7
107 | 27 7| 46 23| 50 10 21
108 27 | 10 | 7
109 | 27 | 21 3
I (10| 27 | 22 30 |
111 | 28 3 53
112 | 28 | 20 47.6 68 _
13| 30 | 17 .0
114 | 31 3 6
115 | 31 5 54. 1 20
| 116 | 31 | 20 393 | 57
| |
|
| |
|
| |
|
|
-|

e —

Japan,

Asia Minor.

Strong micros.

1929,
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Kebenhavn. i "

NOTES

9. Jan. 13. O". Kurile Islands. 155 E 47 N. Very strong. iP on N and Z; about '/ min. later there seems ta be another

phase (P.P?). PP and PPP, 18™ 32% sharp on Z: first forerunners not very strong on E; on N very strong with many
phases. iSg; S not very large on N; on both followed by very large movement, possibly due to more than one phase.
SS and SSS, 31™3, large. On N the beginning of L, 36™.5, has very long periods and large amplitudes; on E the
beginning not so well defined, but earlier. Large M groups.

19. Jan. 17. 11". Destructive in Venezuela. Faint first forerunners, no reflections. S not sharp; after S the movement conti-

nues strong until L, the beginning of which is not clearly marked; earliest on N.

28, Jan. 23 11", Greece. The movement small, but P and S well defined.
30. Jan, 24. 20". Central America. The beginning of P faint, but on WZ clearly marked (no GZ). PP 52™M.5 about as big as

38,

I,

15.

s
79,

08.
No, 100,

P. The S phase, largest on E, begins 59™53% but increases shortly afterwards (S.P.S and S,2). PS 61™ 13" S8S 66™.0,
S§§§ 69™.5, both distinct on E. L begins rather clearly on E; M shortly after L; several, not very large, groups.

Feb. 1. 17". 39°2 N 69°.0 E, Zéravchan, according to Pulkovo. The forerunners very strong with a continued, strong
movement. The first forerunners strongest on Z and E, S strongest on N. Both P and S followed by several, clearly
marked unidentified phases (due to succeeding shocks or to reflections?). SS large, continues into L, which is smaller
(deep focus?). L very Irregular.

Feb. 2. 0". Atlantic Ocean. 1P,. The movement increases about 11™.7 (P.P?); continues strong; varying, but without
clearly marked phases. The beginning of S read on N; on E uncertain, perhaps earlier. After S strong movement
continued in L, not very different in appearance,

. Feb. 6. 7". Sea of Okhotsk. Faint, but forerunners clearly marked. L irregular.
. Feb. 10. 15". Central America. The phases clearly marked on Z and E, but strong microseismic movement makes the

reading somewhat uncertain. Additional phases: PP 55™13% about as big as P; SS 7™9. L regular, not large.

. Feb, 22. 20", (Atlantic Ocean?). P and S very clearly marked, each by an oscillation of large amplitude; P begins faintly.

The movement continues strong after P and stronger after S; no marked PR or SR. 625" a phase very clearly marked
on E. L h;r:gins distinctly, with large amplitudes; shortly afterwards M.

Feb. 26. 9". Alaska, iP on Z and N, large amplitudes. S small. following phases (S.P,S?) larger. L regular, begins
earliest on E with waves of long period.

March 7, 1", Aleutic Islands. Very strong record. P has very large amplitudes on Z and N; the following movement
strong. S has very large amplitudes and the movement continues strong. The beginning of L distinctly marked on N
and Z3 the first waves have long period and large amplitudes. M very large.

March 9. 2". Bonin Islands region; /\ = c¢.90° P and PP faint. Some increase of movement before 35275

March 9. 11" New Zealand region; /A = c. 160°. No Galitzin records; other records disturbed by change of sheets,
Increasing movement without clearly marked phases. The first part of L has long periods and rather large amplitudes ;
regular M groups about 20 minutes later. |
March 19. 21" Central America; /A = c. 90°. Forerunners more clearly marked on E than on N. L regular.

March 21, 2", Central America: /A = c. 88", P and PP, 53"4° very clearly marked on Z, about equally big. S phases
not clearly separated. PS c. 61™.5. L not very regular, the beginning uncertain.

Blanclincs
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No. 10.

Geodeetisk Institut

Proviantgaarden, Copenhagen, Denmark.

Bulletin

of the seismological station

KOBENHAVN

Instruments:

| — 55‘)41‘ N.

/]

12°27' E. h = 13 m.

Lithologic foundation: chalk.

Galitzin pendulums with galvanometric registration.

1929

No, 10. April—]June 1929,

Constants:
Component { T\ A us
L!I:‘I_ EEE-_ cm S
N 12.5 12.63 100 0.16
E 12.5 12.69 100 — 0.06
Z 14.4 11.55 100 0.1

[ ST k
BEC

l 12.6 105
12.3 100
10 100

During the greater part of May E was not recording.

Wiechert 1000 kg. horizontal seismo

graph.

Wiechert 1300 kg vertical seismograph.

Constants: Ly _ F k. -
Component T ! v 0 V
I sec f mm
N Vi—1/4 0.0 3.9 0.8 221
Ha—"%s 9.1 3.9 0.3 221
2} Yi—'0s | 0.1 3.5 0.5 199
Z 5.5 4 0.3 165 I

On May 16. recording of the Wiechert horizontal seismograph was suspended.

Milne-Shaw seismographs, N and E components, with the approximate constants T =

12°

m—

r = 20 V = 300.



1929.

No. 10. ==
Kebenhavn. -
I Forerunners Un- A Remarks
No, Date | Hour | — ~ == N T e L defined
P 5 | : . =
e )
| 1924 m s m S h m s m s h m | hm T =
| April |
1% 1 2 3 | o8
2 5 9 |
3 5 23 46.3 8
4 6 4 6
= | 7 10 45 5 55.6 .
6 8 1 4 . :
7 8 10 38 58 Earlier forerunners disturbed.
8 0 3 A
0 g 4 14.4 17 11
o | 9 7 9
[ 10 5 49
15 10 6 8
13 10 18 A
14 11 0 17
15 [ 1 4
16 11 1 46
17 12 0 3Y
18 12 5 28
19 13 0 7
20 13 7 13.9 42
21 13 21 31.2 1.1
22 13 23 52
23 16 I 4 55 | 15 10 33 81 | Japan.
24 16 5 8
25 16 14 319 | 1.0
26 17 3 24 7 28 Crete.
27 17 |1 57
28 17 19 | 16
20 18 4 | 5
30 19 4 ﬁ | 21
a1 | 19 | 2 | | 3
32 | 20 | | 15 | 16 Not very distant.
33 21 12 45 38 | 51 51 | 58 42
ad | 21 20 | 32
35 22 8 | 32
36 21 12 | 21 Forerunners disturbed.
37 27 21 | 4 59 2
38 | 28 5 7 56 | 15 20 53
30 28 19 | 46
40 | 29 18 | | 41
41 | 30 | 19 . 11 | 5
|
|
| |
May |
42 1 6 | ; 6
43 | 8 | 3.1 5
411* 1*| 15 44 26 | 50 | 45.9 36 | Persia
45 I 21 | | 2
8 | 1| 22 | 8 '

1929.

No. 10. = Qs
Kebenhavn.
Forerunners | Ui
No. | Date | Hour — — ——— L A
defined
)

. Iﬂiﬁ m s n s ms m s l h m h m g
47 2 14 Sl 46 58 61 71
48 | 3 8 9
40 3 16 32 30 | 38 l
50 4 4 i 3
51 4 6 - 479 | 54
52 5 5 | .8
Sa|SREN | =7 194 | e
o4 6 S | 2i0) 0 ikl 37.6 Y
DO 7 9 6
S56* * 16 54 42 86
57 8 12 &7
S8 3 14 4
s | 10 | 11 | 46
60 11 19 28
61 12 10 3

| 62 12 17 2 |
@ e || G 52
64 * 13* 13 34 O 39 33 34
65 15 9 A4
66 16 | 32.5 37
67 16 10 D
68 16 21 4
69 | 17 0 | 8
70 18 | 11 7*| 18 14 4 50
Tl 18* 6 42 359 I41 6 | 49 24
72 | 19 5 ! 28 1.0
73* | 20* 5 1A 13 51 14 38| 18 58 28 71
74 20 12 20 55 23 39 26
15 20 18 8
16 21 2 .0
17 21 5 O
18*% 21" |6 47 30 57.4 50.4 62.4 13 77
79 22 0 45 37 | 48 58
80 | 22 20 26,6 1.4
81 22 23 D

| 82* 237 18 37 18
83 24 19 12
84 25 12 12 50 23 13| 23 52 T
85 26 9 38
86 26 19 572 1.4
87| 26* | 22 31 2 60 23 | 67 71
88 27 5 .‘ 47 24 9
89 28 0 | 19 31 B
90 | 28 5 | 9
91 28 7 | | 19
02 28 18 | | 3
03* | 26* | 23 | | F
04* 30* 10 1 54 2 45 34
05 30 13 | 5
06 3] 0 21 44 | 314 | | 46 74

- —rmiaeear —

Remarks

Kurile Islands.
Faint forerunners.
Persia.

Indian Ocean.
New Guinea.

New Guinea.

Italy.

Persia.

Faint.

Faint.
Abessinia.
Asia Minor.

Aleutic Islands.
Faint.

Japan.
Very distant. L faint.

Felt in Norway and Denmark,

Peru.
The beginning disturbed.

Pacific Ocean near Alaska.

Felt in Norway and Denmark.
Argentine.

In preceding movement.
Japan.




1929 No. 10. — b — 1929

No. 10). Ty
Kgbenhavn.
Kobenhavn. e — —— e = — -~
e CEE TS Sk e : = b l sl Forerunners | Un-
Forerunners Ln- ,. rks No. ate our = =) L
No. | Date | Hour - —— A — L defined £ HEIRRLE | P S defined
d ks & — = ] ’ ' ~ | ] 1929 i - ; it X '
J]Q'Eﬂ | s || 17 e h m s i m 8 h m h m Y | | I ‘]L'll'lﬂ I | B Ll B hom s LT h - m h m I
une | : ‘ 25 7 4
o | ] s | 10 s4 | 21 1 B gg Riou-Kiou Islands. | ij; I 2 0 | 5 |
08* 20 1\ 21 (50 1| 39 28 64.7 | | 149 26 6 40 52 S0 19 68 72 | Aleutic Islands. r
el S " .
];;;:u ;"‘ ié} I?g]] ;g | 42 43 38 3 430 > 38 | Turkestan. | 150 26* 17 1 16 | :1 I I.]ﬂpﬂ"-
(01 g | 7| | 17 39 Turkestan. | 15i*| 217 | 13 2 8| 128 521814583 5 =
102 4 | 15| 28 50 i 32 35| 38 45 Philippine Islands. | 152 | 27 | 22 | 43 9 46 30 :
103 5 0 | 25 Distur‘hed. fl 153 | 28 ] : -5 -
104 6 (1 I 0.4 8 4] 62 Atlantic Ocean. | | 1?4 | 28 E ; | =
103 b 14 43.0 :2,? gg ZE ; |
: 56 : .
::’:;J ;J 1[13 '1 g L 0 | 2 58 17 68.9 69 40 6 l | Mindanao region.
08 | 9| 8 | 27,1 6 |18 | 30 | s | 33.2 il
100# (e 0 19 24% 28 51 33.8 o 12 Kurile Islands. | ! |
110 0 | 10 | 56 | ‘ '
BEgl =8l 23 1] [ S0 | ' _ | l
112 10) 0 9
113*| 10*]| 23 | i6 28| 9 56 7.4 1 19 l
114 12 1] 57.8 62 3l 72 12 Pacific Ocean.
115 | 12 15 0 . | |
16| 134 o | i23 46| 33 12 34 8 8 72 | Kurile Islands. ' | '
117%] 13* 0 38 4 49 9| 49 &0 1.1 Mindanao region. |
18 | 13 | 20 . 6 , |
1149 |3 22 0 l
120 13 | 23 14.0 24.7 .8 |
121 14 ti 8 I |
122 | 14 23 46.5 65 r '
123 15 2 8 Faint preceding movement. |
124 15 9 ) 'r
125 | 15 | 16 9 | .
126 15 20 0.0 4 Mindanao region, p ' o
127 15 21 31.9 9 Mindanao region. | |
128 16 15 {7 k |
120%| 16* | 23 7 19 8 17 | New Zealand. |
130 I 17 10 | 29.9 41 11 | 1.1 ‘ Mindanao region. |
131 I 18 1 9 | | I
132 18 |4 24 .8 Persia, {
133 18 18 9 | |
134 | 10 4 9 - . |
135 | 19 7 | 44 19 54 53| 556 | 80 Pacific Ocean. | ,
136 19 10 7
37 | 19 | 13 3 . L
138 | 19 | 19 58
130 20 |8 . 49 6 | 2 |
140 | 20 | 20 35 3| 9
141 | 21 5 | 5
142% | 22°¢ 15 50 8 | 50 51 New Zealand.
143%) 22* 18 . | 59 6 99 30 New Zealand.
144 23 | ' N
145 | 23 | 22 | 2 6 |
146 | 24 2 | | | 8 | | ol _ [ ] —————I
£ * ' ' : 5. o = | ' |




No. 10. — 6 — 1929,
Kobenhavn.
- — = = ——————
NOTES
— -— T ———

No. 44. May 1. 15"  Persia. Very strong record. A faint movement precedes iP 44™ 28°: dilatation; the movement continues
strong after P. PP most clearly marked on E. S and following movement large; the beginning of L not certain. M Very

large, largest on N. : 5 Hi
May 7. 16" New Guinea. PP 54™42%. Other forerunners, not clearly marked. L has long periods. L® 18".7.

No. 56. | |
May 13. 13", Persia. P faint. In the first part of L somewhat irregular waves of long period and large amplitude; later

No, 64,

regular M groups.
No. 71. May I18. 6". Asia Minor. P not strong, S very large. M not very regular.

No. 73: May 20. sh  Aleutic Islands. Not very strong record but all phases clearly marked. S strongest on E, following phase

(§.P_S?) on N. Very regular M in first part of L.
May 21. 16". Japan. S rather small, unsharp, followed by larger movement, but no clearly marked phase. L begins

distinctly; shortly afterwards M waves of long period; largest M group about 8 min. later. 'z

May 23. 18" Skaperak: felt in Norway and Denmark. /A = c.4° P on WZ only, very faint. P 3734 more clearly

marked, also visible on GZ. There seem to be two shocks; Py 38™8" on WZ. Strongest phases, clearly marked on N and

E, 38™20" and 39™10".

May 26. 221 Very strong record. P begins faintly on Z; increases on Z and begins on N and E about 11 sec. later.

P not very large; the movement continues about equally strong until §. S very large; well recorded on M-S E only, the

light being tao faint on GN and M-§ N (no GE record). L begins distinctly, very early, with waves of long period and

large amplitude; later, very large M groups.

No. 93. May 29. g3 Skagerak, felt in Norway and Denmark. /A = c.4". P very faint, perhaps 31"'56": P stronger, but in time-
mark, 32™15%, Strongest phase on N and E: i 33™10%

No. 94. May 30. 10", Argentine. /\ = c. 110°% P’ 1™54% faint; PP 2™45°% clearly marked. Before (S,) 18™36% some increase of move-
ment, but no clearly marked phase. SS 18™36%; SSS 22™.5. Very regular, not large M.

Nos. 98—09, June 2, 214 Japan Sea and Pacific Ocean respectively, according to the Russian stations. P; very clearly marked on
Z, but not large; Py much larger. §; large; in following movement phases not very clearly marked. L small, irregular,
the beginning uncertain.

No. 100. June 3. 20". Turkestan. P and PP clearly marked on Z and E. The first S movement quite large on E; on N small,

followed by larger movement (another phase?). The beginning of L uncertain. On N large M begin sharply 49™.6; M

smaller on E.
No. 109. June 9, 0" Kurile Islands. Record disturbed by change of sheets; no GE. In the beginning of L, on E, a group of

oscillations of long period and large amplitude.
No. 113, June 10, 23", Arctic Sea W of Norway according to Pulkovo. [Py; the movement continues strong: S not very well

defined. Large, quite regular M.

No.116. June 13. 0". Kurile Islands. Strong record. iP,. S small. i, 2544 may be P of a succeeding shock, 35™.2 and 36™.2
the corresponding S and PS. e, 37™18" possibly P of a third, stronger shock; S 46™44° and PS 47™46° not quite cer-
tain phases since L of the first shock begins about this time. In the beginning of L a group of long period waves of
large amplitude; followed by M of shorter period. About 14 min, after the beginning of L again a group of long-period
waves of large amplitude, followed by M groups of shorter period, possibly L of the third shock.

No. 117. June 13. 8", Mindanao region. Strong record. P not very strong, but clearly marked; PP 42™.0, larger. Later phases quite
large but not very well defined. Additional phases: 50™.9; 55™.0; 57™.4; 59™.1. L begins earliest on N with waves of
long period; large M groups.

No. 129. June 16. 23". New Zealand. A\ = 161°, Very strong record. Py 7719%; Pa 8™17°; PP 12™4%. The movement continues
strong; several later phases, not all very well defined. S.P.SP 22™20° and PPS 25™20° large; SS 33™30° and SSS
38™.0 very large. The beginning of L uncertain; in first part irregular waves of long period and very large amplitude;
later very large, regular M groups, 1

No. 142. June 22. 15", New Zealand. P’y, P’y and PP 54™38° distinct on Z, P and PP on N and E. Several later phases in
forerunners, not clearly marked. The beginning of L faint, uncertain. L waves very regular, of long period.

No. 143. June 22, 18", New Zealand. Fainter than preceding record, P’y and P’ distinct on Z,

No. 151. June 27. 13", South Sandwich Islands; /\ = c. 115°% Very strong record; the first part slightly disturbed. P and P’
5M56%, small but clearly marked on Z. PP 6"53% large; PPP 9™.7. Strong continued movement, but later phases quitﬁ:
clearly marked. S_P_.S largest on N, following phase on E. Additional phases: 15™.1 on E; 15™.7 on N; (PS) 16™52%,
large:_; SS 22™.7 very large; SSS 27™2 large. L begins early; in first part groups of waves of long period and very large
amplitude; later very large M of shorter period; several large groups.

No. 78.

No. 82

No. 87.

lanc o=

No. 11. 1929¢

Geodeetisk Institut

Proviantgaarden, Copenhagen, Denmark.

Bulletin

of the seismological station

KOBENHAVN

= 55741EN R =N12227"E} h' = 13'm.

Lithologic foundation: chalk.

No. 11. July—September 1929.

Instruments:
Galitzin pendulums with galvanometric registration.

Constants:
Component ‘ [ T Ay u= /i
cm SEC cm SCC
N 12.5 12.63 100 0.16 12.6
E 12.5 12.69 100 0.1 13
Z

| 14.4 11.55 100 0.3 g

Wiechert 1000 kg. horizontal seismograph.

Wiechert 1300 kg. vertical seismograph.

Constants:
=== -

| Component T Vv 0 V

{ See mm
N 10/ —4/x 13.0 8.8 1.4 239
WL | 132 0.3 0.8 230
E | °—2Y: | 127 11.3 0.5 204
M) — | 132 8.7 i 10 i 207
7 57 | 4 | 02 | 165

: = ——

Milne-Shaw seismographs, N and E components, with the approximate constants T = 12— 20— X))



1929,

No. 11. — A — o
No. 11. — 3 — | 19289.
Kebenhavn.
: e e e e — —  ————— —————————— Kobenhavn,
l Forerunners Un- R k | | | NS Ay Rl i et T
K I | CMAarks | Forerunners
No. Date | Hour [ ———— l"_'_ ; '_| o 2.1 L defined a NoS (A Dater lZHotR | S = Wl i - E o e o agle TR L Un- A
, ‘ — | |
. 1929 m s | m s | A ms| m s |k m| aAm]| ° 1929 | | ] —
July Tuly m s m s h m s m s h m h m o
| 2 | 2.0 24 51 19 8
2 2 2 8 I 39
Sl 2 L | B2 Lo IRl | 5
4 3 | 3 18 | 11 37 133 | 61 [ L faint. Ef ;.'3 :g ' oo 1.0
5 3 7 5 Seismic? =R ¢ 7
5 =l g o | 1 35 23 18 47 28 |51 1 | 52 2]
. P » F 56 | -
2T [ 18 | | 8 = 32 | Eg | 8.8 12.5 I , 13 21 | In foregoing; repetition. |
8 4 4 a8 40 X Other phases unsharp. Ee b 5 '| D I
9 4 7 | 20.1 24 42 27 | S e el |
10 4 TRIaTE N e | 27 60 | 25 | e x
1] q 8 ' 2 22 6.9 27 E':l 26 17 i T = 0
12 4 0 52 | Disturbed. | o |l = | S0 |
14* | 5*| 14 |30 33 | 40 O | 33 17| 45 11 | 8 72 64 | 28 | 17 | | 5 |
| 15 5 19 | 5 | | e 3 L | 43
16 | s+ | 22 | 47 46*| 57 15 57 40 I 72 ' | | 4 | Disturbed.
17 5 | 23 Z 1L In preceding movement. ‘ | ' | |
85| 6| 2 | 15 2 “ Aug ' |
| 19| 6] 9 |i56 30 |i64 50 6.4 | ' ; L : ‘ |
20 - 6 o0 8?1 2! b6* IS NSN3 =37 (23 1 gl 23 44 | 74
= H : 67 | 6 |
2| 7 10 6 | Forerunners disturbed. I 6R 1 9 | ? |
228 8 ge | 21 |i34 42 |i2a 7 37 28|i45 0 | 71 69 | 2 | |
[E2a R ER s liios | Ve 4 26.0 40 P and S faint. =0 (s x |
24 8 19 | 29 8 8 - 5 7 | 9 Preceding movement disturbed.
= 2 : ' i 0
25 0 G *. 5 = . J £
. J .
26 0 0 | | 4 _:é 3 19 6 34 | 3 Aleutian Islands.
27 9 18 .3 4 1 lg * | 13 42 16 Faint preceding movement.
28 | 10 | 15 1 15 ol | = ) I
T 4’ :-3 ﬂ tj' I
20 11 14 15 | , 76 5 | 15 | ‘
a | n | o2 8 33 | 17 5 - t | | 4 |
= 4 I = | :;o 8 | | 3“ 71 | S. of Aleutian Islands. 7| 6*| 1 | 34 34 | 37 48 | 40 17
2 130 | | 26 Alaska. 750 |G S Y
I2 12 |8 11 31 | 219 I i 42 19 7 20
33 12 29 | | 29 : & | | 1) Some preceding movement.
Sl peed s | | 2 ! 80* | 8+ | 13 SE31 NI A 33 69
T I; 5 | | i 81 10 5 7
;ﬁ = : | | D Faint forerunners, 82 1 10 | 4
: 3 | 49 18 | * Disturbed. 83 11 18 | 7
l | (e | : | 84 | 11 19 | 5
o | : Forer i 85 2 |
39 14 G | 9 unners disturbed. ;? :j ; 33 | . } One or two earthquakes?
GORIENIAS | S0y 4R Tl 8T 19 52.6 65,6 71 = | | L
; % ] s ' e & | 69 | 87 14 6 50
| 4] 152 I |i81 5 |i56 35 |- . 2 . >
% | 35 88 14 15 | 49 |
42 15 10 = 1
43 (5 15 L | ;‘ =Y 14 1O 15 40 | 7|
44 | 16 2 | i | 90 | 15 | 15 | | 44 |
el e e | | = ot* | 15| 20 |f9 20| 20 7*| 19 47| as
e Ve ; ; _ |
| 48 | 17 | 2 | . | Disturbed. 94 | 17 4 | | | 27
| 410 18 - | = | | 93¢ | T* 23 SRS | 07 3| 64 14) 1.4
S0 18 21 I S0 | 96 18 6 | e
— e S — — = B 7 18 9 | | | 0 Forerunners disturbed.
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No. 11. =
Kgbenhavn. . B ______________Kﬂhenhavn. 5 Tl _
e e ; e ' I Forerunners U
| Forerunners 5 Un- | A Remarks | No. | Date | Hour JA £ Ll NS i A Remarks
No. b Date Hour I_ | : deﬂned P S dEHﬂE{!
| P S 3 ) |
1929 =R e R mit & [ ke ol i m a SSREm sl ome s SN T Rt P
Aug , | 8
a8 18 15 q e
gos| 109/l 2 |iss 18| 65 22| S8 7] 66 7| (82 78 . | |
100 19 20 56 43| 66 b5l 1.5 79 | China Sea. o 26 | ! \ 5 I
26.8 30 = | :
:3; Elg ?g 50 31 60 38 1.3 79 I Riou Kiou Islands. | i‘;ﬁ 33 ;; I } 29.4 l 1.4 I
103 20 17 | 49 52 60 19 1.3 | 83 In foregoing. ‘ ! 39.5 9 I
104 21 1 4 33.3 38 | |
105 | 21 10 | 2 Faint forerunners. | |
106 2920 54.2 | Disturbed. | . | I
07 | 22 16 | 56 1.5 I | :
108 22 19 51.6 61.9 I 1.3 ! l
109 | 23 | 16 \ ‘ 2 |
110 24 3 | 13.4 1.6
[11*] 28*| 19 3 25| 13 3 6 17| 18 O 29 74 | Japan. i i
12 | 20 | 1 4 | | |
113' 20 10 I 28 52 1.5 | | |
114 | 20 | 20 5 l . I
115 29 23 i I
116 | 30 5 27 I 1
117 | 31 | 19 37.0 8 | | |
- | | | !
| |
Sept. r
118 1 10 3 !
119 | 16 14 1 17 38 1.2
120 | 2 | s 56 I | | | |
121 2 11 | 36.8 37 24 1.0 | P faint, ca. 11h 26m,
122 3 No records from 8—17bh.
23| 3 | ai 8 |
124 4 | 22 36 | I | |
120 5 14 37 '
126 5 17 2 ‘ | |
121 6 12 A
128 8 17 | 55
120 8 23 | N |.
130 | © 4 | 4 | | J
0N I (ST 5 | |
132 | 10 | 20 40.4 47.1 .2 | | l
133 | 10 | 22 1 | |
|34 [1 22 | 41 1 1.0 Formosa. i
135 12 o | 43 |
136 | 13 1 | | 0 | |
137 13 3 | 2
138 | 14 1 | 0 | |
130 14 3 | | 1o | I | :
140*| 15* | 13 15 17| 19 35 | | 25
141 | 186 l | | 3 | |
142 | 17 6 | | 3 | ‘ 1
143%| 17* | 19 28 44| 38 0 | | 70 |
144 | 20 | 4 | | | 9 | ____________ y : = R —




.

INnternational
Seismological
Centre
:_{'
No. 11. —— L — Lo,
N 0- 1 2: 1 92gl
Kobenhavn. |
NOTES
—_— - — — = - 2 ——————————————— G - .
—— eodeetisk Institut
' 5 147, ~utian Islands. . : 8 isible on E. PP << P. The
No. 14, July 5. 14". Aleutian Islands. Strong record. PP and SS well defined phases on N, hardly visi e inatasacdin: Costohase Dy

beginning of L not very certain, earliest on E, where irregular, long-period waves precede regular M groups. C of long
duration. Short-period movement 46™42°, conspicuous on Z, possibly P of a second shock.
S Julves, 22" The pulse read as § distinct but small, visible on E only; 57740 much stronger movement begins on N

and E. L regular. |
Bulletin

No. 8. July 6. 2" 'S not clearly marked, eg 24™ 8. eN 25™M 2. L regular, of long duration.

No., 19. July 6. 0" Atlantic Ocean. L begins earliest on N with waves of long period and rather large amplitude. Later M small.

No. 22, July 7. 21" Aleutian Islands. Very strong record, /P on N and Z. On N forerunners strongest with clearly marked reflec-
tions. PP < £. § followed by large movement. On E, L begins immediately after SSS with irregular waves of long
period. M very large.

No. 40, July 14, 0", Sea of Okhotsk. First part of record disturbed by change of sheets. PPP and SSS clearly marked on E. L

earliest on E| in first part long period waves of large amplitude; later L not large, not very regular. K. @ B E I g H A s I g

No. 41, July 15 7". Persia. P and S very clearly marked. S followed by irregular movement. L irregular, not large, the begin-
ning uncertain, :
No. . July 23, lceland. 2 and § very clearly marked phases, but beginnings unsharp. L begins distinctly; a large, regular M group. p = 55°41'N. 2= I12°27"E. h = 13 m.
No. 66. Aug. 1. 5". Not strong record, but S and PS very clearly marked on N.
No. 77. Aug. 6. 1", Jan Mayen. P faint, the reading not quite certain. [ has rather long periods.
No. 80. Aug. 8. 13", Burma. S not very well defined, L earliest on N; in first part some long period waves of large amplitude;

later L irregular, not large,
No. 01, Aug. 15, 20". Central America. Faint record, but P, SE_P_ES and S, very clearly marked, S_P.S on E only. L begins N 0 D Q20
o. 12. Oct.—Dec. 19209,

distinctly with waves of long period.

St

Nao. 1

of the seismological station

tn
.l'J'

Lithologic foundation: chalk.

=Ry :
No. 95. Aug. 17. 1&'. Central America. P and PP clearly marked. S phases not very well defined. L very regular. Instruments:
No. 99. Aug. 19. 2%, Riou Kiou Islands region. Phases clearly marked. PP < P. In first '
. Phs t . = part of L, on N, long period waves of ~ e it - ' istration.
rather large amplitude; later M group on all. Lalitzin pﬂndulums with galvanometric registration
|
No. 111, Aug.l 28, 19", Japan. Forerunners small but clearly marked” L begins earliest on N with waves of long period. M waves Constants:
continue for some time about equally large : — —— — —— —
No. 140, September 15. 13:‘_ Asia Minor. P and S very clearly marked. L irregular. x | Component ! : T\ | Ay ! w i 1 k
No. 143. September 17. 19", Pacific Ocean. P faint on N and E. S rather large, followed by much movement; RS have long = e : N e
periods. The beginning of L uncertain; one rather large M group; later L somewhat irregular. C of long duration. N | 125 | 12863 | 100 | 0.10 | 126 ! 105 |
E 125 | 1269 @ 100 | 00 | 130 0
| | from **/u | 0.1 | 128 g8 |
| Z 144 | 11.55 100 | 0.3 9 100
¥ -0 he ke E was dismounted on Dec. 135
Wiechert 1000 kg. horizontal seismograph.
Wiechert 1300 kg. vertical seismograph.
Constants:
Component T | v | o 1 i
SEC mm | |
N g.8 4.6 0.8 225
= 96 | 4.4 | 0.6 195
Z 5.8 4 0.2 160

Milne-Shaw seiﬁmngmphs. N and E components, with the approximate constants T = 128 » =20 V = 300.

Wood-Anderson torsion seismometer, N component, T = c. lI¥

Brancohinc




No, 12.

1929

Forerunners 2 .
No Date | Hour | L deUﬁEed £ Remarks
P S | L B
Eg’ m 3 ; M & Bt mis s . e h m h m "
1 El 10 | i 2 Strong microseisms.
2 5 3 | 4 -
3* 5¢« | 17 |i10 54 19 52 20 39| 245 5 67 | Kamtchatka. \
4 5 9 i1tz 3| 213 | G S faint.
S G ti | | 7
6* | 6*| 8 5 39 j 9 39| 16 21 Pacific Ocean.
7t 6* | 13 | 32 25% 1.5
| 7*| 15 | (B STy | 1.3
o« | 8*| 17 | | 35 44| 393 1.4 Pacific Ocean.
o | o | 3 | , 9
I 100 ] 23 | | 12 :
12 14 10 21.2 L 30.7 ' i) Readings uncertain,
13 16 16 + | | 52
14¢ | 160 | 20 | 47 19 | 48 26% 51 37 | 1.0 Burma.
15 | 18 0 | l | B
16 18 ] | | 18
17+ | 10¢| 10 | 26 51 | 370 (RS e 55 Chile.
18 10 20 ' 45 3} 53.6 1.2
19 20) 16 19 30 | 7
2 21 1] | Qi s 4 Disturbed.
21 2] 12 | o
22 22 10 | 23
23 23 20 | 3
24 | 24 6 | (S EBI0IN 1.2 Disturbed by microseisms.
21y 26 13 | 47 57 | Felt in Halland, Sweden.
26 | 27 3 | 3
27 27 16 0
28 27 20 1
29 28 10 | 2
30 20 i) 7 40 2 Persia.
3 20 gz | | >
Nov.
32* ST 024 | 27 Rumania,
S 2 2 | | 2 Faint.
34 4 16 | i
35 S e ‘ 25 4
36 8 4 | 1
a7 9 2 | 3
38 13 | | | 5
39% 1 15% | 19 4.6 8 33| 18 8 6 Caroline Islands.
40% | 17* 3 56.8 | 67 50! 68 33 | 1.4
41 18 6 } N 1 5
42* | 18* | 20 40 3 | 45 29* 418 | 49 42 44 | New Foundland.
o e 23+ 0 ; | 7 | 28 8 RS New Guinea
Dec, i
44 3 -, : i
45 6 | 12 | | =
46+ g®l 17 16 14 224 ]

sandwich Group.

No. 12. TS
Koebenhavn,
—_— —— e e —_—— —————
Fore 3
No. | Date | Hour |- — et ey L i 7\
P S | | defined | =
[ 1920 | B
Dec. m s m s h m s m s h m h m -
47* | 6*| 20 50, 41| s70 i3
48 9 7 2 16 12.5 5
49 13 4 | 53.5 55
30 13 9 | : 5
51 13 10 | | 4
52 | 15 | | | 7
53 | 18 | 12 | | 4
54* | 17| 11 9 48 19 0 122 235 69
55 17 18 4
56 17 22 1 3
57 18 7 ! 21.2 6
58 18 13 7
59 18 16 9
60 20 20 t 26
61 24 5 | | 8
62 | 31 1 | 28.6 | 9
63 31 5 | 3 t 6
64 | 31 22 47 | 1.1
|
| |
| |
| | |
| | |
| | '
| | .
| | |
i |
! .i
.I
|
| |
| |
|
| |
| |
! |

1929.

Remarks

Sandwich Group.
Sumatra.




J.Vf}. J.-:‘.'., . ".1' =

Kebenhavn e

— e — g — -~ — — - - ==

NOTES

ow3gs another phase (S.PcS?),

| 5. |17 K a. iP,. P faint on E. am s just visible. § large; 2 o0
No. 3,°0ct. 5. |72/ Kamichatka. [Py, P falaton E.RRE, 1388, Wedk; SEHESIVIE) : E with long periods

on E clearly separated from S. SS; has long periods. L not regular; the first part most regular on

and large amplitudes.

No. 6. Oct. 6. 8h Pacific Ocean; /, = c. 110°. P faint, visible on Z only; PP much stronger. The following phrﬂt;se? ;llennup
marked on N, but hardly to be distinguished on E: S.P.S 16m21%; (S,P.P.S) 17m2%; PS 19M7; PPS 20™.13 45
d by irregular, smaller

§S 24m 7. A movement of long period on E at 35™ possibly an early beginning of L, but followe

movement. M about 45™.
No. Oct. 6. 13", On Z a clearly marked phase 32m25%; no other forerunners, L small. Strong microseismic movement.
No. 8 Oect. 7. 151 On Z a clearly marked phase 2733%; no other forerunners. L small. Strong microseismic movement.
No. 9 Oct. & 17h. Pacific Ocean: /\ = c. 155° P’°, 35m44s and the following phase, 39™.3, quite strong on Z; the movement

increases 40m10%. Later phases not clearly marked. On N: 42m.4; 49m.7; 34m7. On N and E: SS 5819, Several M

rly

=

groups. '
No. 14. Oct 16. 20", Burma: /. = c. 63°. Strong microseismic movement. Forerunners most clearly marked on E. L irregular,
earliest on N; large M group of short duration.
No. 17. Oct. 19. 104, Pacific Ocean off Northern Chile; /. = c. 100° Strong record, No Galitzin records, the other records ex-

cept Wood-Anderson disturbed by work at the station. P begins faintly; the movement increases at 27m4. PP, 31™%,
stronger. S,P.S 37215 and (S_P.P.S) 38ms* strong and clearly marked on Ej S, 38M".5, on N, stronger. S§ 44m.6.

M regular.
No.32. Nov. 1. 7", Rumania. P followed by strong movement, S not well defined. After S, strong movement confinues; the

beginning of L uncertain. M irregular.

No.30. Nov. 15. 198, Caroline Islands; /A = c. 105% In forerunners continued oscillatory movement; many phases, but not very
clearly marked. Some of the best marked can be interpreted as follows: P, 7m515; PP 8M33%; S.P.S 15m178; S.P.P.S

16'".0; §,, 16M35%; PS 18m8%: §S 23m4G5, M irregular.
No.40. Nov, 17. 3. Mindanao region according to URSS; /\ = c.95°% PP, c. 60™.9, stronger than P, but the beginning not |
clearly marked. 67m30% (S,.P.S?) very clearly marked, largest on E. c. 70m a distinct phase, but beginning uncertain.

SS 75m 3. L earliest on N, the first waves have periods of more than 1 min.
No.42. Nov. 18. 20b, New Foundland. The first impulse not strong, compression; sharp increase on Z 40M7% and 40m22%; fol-

lowed by oscillatory movement. S large. One very large, regular A group.

No 43. Nov. 23. 0b. New Guinea: /\ = c¢. 110° Forerunners not large and not clearly marked, PP 21™m.2; PS 33m2; §§ 36m.8.
The first L waves have long periods; M not large, but of long duration. -
Nos,46/47. Dec. 6, 170 and 20", Sandwich Group; /\ = c. 110°% Disturbed by strong microseismic movement. Faint forerunners

precede PS, the first phase read, which is very clearly marked.
No.54. Dec. 17. 114 Between Kamtchatka and Aleutian Islands according to Strasbourg. Very strong record. P increases 10™.1.
S large, followed by large oscillations. The beginning of L not certain; large M of long duration.



