SEISMOLOGICAL INSTITUTE

BOX 517
Seismological Institute 751 20 UFPPSALA 1}
Uppsala SWEDEN

SEISMOLOGICAL BULLETIN

UPPSALA, KIRUNA, SKALSTUGAN, UMEAK,
UDDEHOLM and DELARY
Uppsala (Up):  59051.5'N, 17037.6'B; h =14m
Kiruna (ki): 67° o00+4'N, 20 25,0'E; h =390m
Skalstugan  (Sk): 63034 .8'N, 12 16,8'E; h =580 m
Ume& (Um): 65,48.9'N, 20 14.2'B; h =16m
Uddeholm éUd : 60°05. 4'N, 13036.4'E;  h = 240 m
Delary De): 56°28,3'N, 13°52,1'E; h = 150 m
JANUARY 1 - 31, 1969
1969 1969 _
Jan., 1 Up eP 05 04 36 Jan. 1 Um  iSKP 17 56 59.6
Ki iP 05 03 43.0 Ua  iPKP 17 54 18.9 C
ipP 05 03 56,1 i 17 54 38.4
Um iP 05 04 09.4 Tonga~Kermadec Islands
ipP 05 04 19.9 (h = 660 km).
Ua iP 05 04 35.1
ipP 05 04 47.0 n 1 Up eP 21 46 35
De iP 05 04 57.9 Sk iP 21 47 20,0
ipP 05 05 07.6 Um  iP 21 47 07.9
Aleutian Islands. Ud iP 21 46 42.6
= 40 ¥km (Xi,Um,Ud,De). i 21 46 47.2
De iP 21 46 07.7
" 1 Up iP 09 18 03.5 C Greece (h = 10 km).
micr sec
P zZ' 0.5 0.8 " 2 U4a ip 00 44 42.5
Ki iP 09 17 10.8 North Atlantic Ocean
micr sec (b = N).
P z' 0.1 0.8
Sk iP 09 17 42.5 " 2 Ud iP 05 40 07.9
Um iP 09 17 3640 .
i 09 17 56.5 " 2 U4 iP 09 08 03.4
Ud iP 09 18 04.4
De iP 09 18 26,5 " 2 Up ipPKP 10 45 30.9
Aleutian Islands Ki iPKP 10 45 08.5
(h = 35 km). Um  iPKP 10 45 04.9
Remarkable PZ'-amplitude Ud  ipPKP 10 45 38.3
difference between Up and New Zealand (h 130 km)
Ki.
U 2 Ki iP 12 20 08.9
" 1 Um 4P 10 03 %0.9 North Atlantic Ocean
(h = N).
n 1 Ua iP 13 13 36.4
North Atlantic Ocean " 2 Up iP 14 17 22.7
(h = N). Ki eP 14 16 26
i 14 16 29.5
" 1  Up iP 16 21 13.8 Ud  iP 14 17 25.6
Ki P 16 21 52 De iP 14 17 48.9
Un eP 16 21 28 Kamchatka (h = 80 km).
Ud iP 16 21 26.3
Arabian Sea (h = N). n 2 Ki iP 15 24 05.5

(cont.)
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,

De = Delary
1969 1969
Jan. 2 (cont.) Jan, 3 (cent.)
Sk eP 15 23 40 Um  iPP 03 24 55.6
Ud iP 15 2% 08.8 isSs 03 31 45
De iPp 15 22 38.9 Ud iP 03 23 41.9 C
Rhodes Island (h = N). i 03 23 44.6
iPn 03 24 56,7
N 2 Um iPKP 16 05 44.0 C De iP 03 23 33.6
Santa Cruz Islands : iPn 03 24 45,7
(h = 640 km). Iran-USSR (h = 10 km).
m = 5.9, M = 5.2 (Up,Ki).
n 2 Up iPKP 18 09 28.4 Double P with P2 - P71 =
Ki  iPKP 18 09 43.9 C = 2,9 sec 1in average.
iSKP 18 12 53.8 Clear Pn phases.
micr sec
SKP Z' 0,2 T1¢5 " 3 Ki iP 06 48 40.7 C
Um iPKP 18 09 36.6
iSKP 18 12 40.9 Ud iP 07 52 23,7
i 18 13 01.7 Aleutian Islands (h = N),
Uud iPKP 18 09 26.7
South Sandwich Islands " 3 Up iP 10 10 19.4
(nh = 80 km).
" iP 0,0
" 2 Up iP 18 18 05.4 > ipP }; g; gg.g
Ki 1P 18 17 22.2 Guatemala. h = 90 km (Ud)
Unm iP 18 17 41.3 C * ‘
Do oD BB v 5w oap 11 43 03.0
Japan (h = 70 ¥m). Um iP 11 42 40.1
i 11 42 55.5
" 3 Ud iPKP 00 37 47.6 va e(P) 11 42 54
Tonga~Kermadec Islands
(h = 70 km). u 3 Um iP 13 07 05.9
" 3 Up iP 03 23 25.5 " 3 Up iP 13 39 13,2 C
i 03 23 28.1 i 13 39 34.3
iPn 03 24 31.3 micr sec
micr sec P Z' 0.9 0.9
P Z' 0.2 Te3 Ki iP 13 38 20.1 C
Mx E 1.0 11 iX - 13 38 24.6
Mx N 2.2 14 micr sec
Mx Z 1.7 11 P Z' 0,1 0.8
Xi iP 03 23 51.3 Sk iP 13 38 52,0 C
i 03 23 53.9 Um iP 1% 38 46.2 C
iPn 03 25 04.5 iX 13 38 50.4
micr sec Uva iP 13 39 13,7 C
P Z' 0.3 1.0 iX 13 39 18.4
Mx N 3.3 17 De iP 13 39 35.8 C
Mx Z 4.6 12 iX 13 39 39.9
Sk iP 03 23 57.7 Aleutian Islands {
i 03 24 00,7 (h = 30 km). |
iPn 03 25 20.9 X - P = 4,4 sec in average. |
Um iP 03 23 31.5 If X were pP, h would be
i 03 23 34.9 about 15 km only,
(cont. ) Remarkable PZ'-amplitude

(cont.)
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,

(cont.) (cont.)

De = Delary
1969 1969
Jan. 3 (cont.) Jan. 5 (cont.)
difference between Up [fs! i 02 46 56.5
and Ki; cf Jan. 1, 09 18. Sinkiang, China (h = N).
" 3 Ki iSg 17 34 26.6 n 5 Ki iP 06 16 24.5
Sk iSg 17 34 31.1
Um iSg 17 34 53.9 " 5 Ki iP 07 42 06,3
i 17 35 0645 Talaud Islands
Ud  iSg 17 36 21.3 (h = 60 km).
Nord%and, Nogway,
66.4 N, 14.8 E. " 5 Up iP 10 06 11.3 C
Origin time = 17 32 58, Sk iP 10 06 30.9
Explosion? Ua iP 10 06 25.6 C
Nepal (h = N).
" 4 Up iP 01 38 12.6
L 5 Up iP 13 15 37.3 C
" 4 Up iP 06 14 53.5 Ki iP 13 14 50.9
i 06 14 59.8 micr sec
Ki P 06 14 34 P zZ' 0.1 1.0 ‘
i 06 14 45.8 Unm iP 1% 15 11.8
ua ip 06 15 00,8 ua ip 13 15 42.8
ipP 06 15 14.4 Sea of Okhotsk
Iuzon., h = 50 kxm (Ud). (h = 470 km).
" 4 Ki iP 07 48 48.3 " 5 Up eP 13 41 43
i 07 49 19.7 iPKP 13 45 26.5
iPP 1% 46 51
" 4 Ua eP 13 17 37 iSKS 13 52 22
i 13 52 50
n 4  Up iP 16 17 15.9 C iPKKP 13 55 51.0
Ki iP 16 16 20.7 C micr sec
micr sec PKP Z' 0,2 0.7
P zZ' 0.1 1.0 PP Z 2.5 5
Sk iP 16 16 49.1 SKS N 2.1 6
Ua  iP 16 17 13.0 C Mx E 49 22
De i(P) 16 17 24.1 Mx N 83 23
Kodiak Island (h = 60 km). Mx Z 86 22
Ki  iPKP 13 45 14.2
" 4 Up iPKP 22 33 5042 i(PP) 13 45 58.9
Ud  iPKP 22 33 52,2 micr sec
De iSKP 22 36 47.7 Mx E 65 24
Tonga—~Kermadec Islands Mx N 56 22
(h = 600 ¥m)., Mx z 110 22
Sk iPKP 13 45 25.1 C
n 4 Ua iP 22 50 59.5 ipPKP 13 45 40,0
ePKP 22 55 03 iPP 13 46 45.4
Banda Sea (h = 110 km). Um  iP 13 41 30
iPKP 13 45 20.5
n 5 Ki iP 01 46 20.6 i(PP) 13 46 20
Um  iP 01 46 27.1 iPP 13 46 28
Ua iP 01 46 42,3 iSKS 1% 52 18
Molucca Passage (h = N). i 13 52 35
Ud  iPKP 13 45 28.6 |
" 5 Ud iP 02 46 49.1 ipPKP 13 45 45.1
|
|
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,

1969
Jan,

1"

5

De = Delary
1969
(cont.) Jan.
Ua  iPP 13 47 01.5
De iPKP 13 45 31.7
ipPKP 13 45 46.9
iPP 13 47 22,4

Solomon Islands.
h = 60 km (Sk,Ud,De).
I\II = 704’ (Up,Ki)o

Xi iP 16 27 48,4 C
ud eP 16 28 13
Molucca Passage (n =),
Sk iPP 17 09 23.3
ud iPP 17 09 23,9
i 17 09 31.7
Flores Island
(n = 25 xm).
Up ip 19 01 38.8
Xi iP 19 01 29.4
ua iP 19 01 51.6
Burma (h = 50 km).
Xi iPp 05 57 14.6
ipP 05 57 24,9
ud iP 05 58 05.9

Unimak Island.
h = 40 km (Ki).

Ki iP 06 59 19.8
Mariana Islands (h = N).
Ud iP 07 08 45.6
Ki iSKP 12 49 49.4
Um iSKP 12 50 03%.4
ud iPKP 12 47 30.3

iSKP 12 50 16.3
De iPKP 12 47 44,0

Tonga-Kermadec Islands
(h = 590 km).

Up iPKP 15 50 00.1
i 15 50 10,7
i 15 53 03.3
micr sec
PKP 7' 0.3 0.7

Sk
Unm
Ud

iPKP
1PKP
iPKP

ipPKP

15 49 53.2
15 49 47.8
15 50 01.1
15 50 41.8

Kermadec Islands.
h = 150 km (Ud).

Up iPKP 15 57
i 15 58
micr
PKP Z' 0.1
Mx E 20
Mx N 50
Mx Z 53
Ki iPKP 15 57
ePP 15 59
i 16 02
micr
PKP Z' 0.2
Mx E 25
Mx N 18
Mx Z 40
Sk ePKP 15 57
i 15 57
Um iPKP 15 57
i 15 58
iPP 15 59
iSKKS 16 06
iPs 16 09
Ud iPKP 15 58
i 15 58
Santa Cruz Islands
(h = 30 km).
M = 7.1 (UpyKi).
Up iPKP 17 52
micr
Mx E 1.8
Mx N 4.9
Mx Z 6.1
Ki ——
micr

Mx E 1.4
Mx N 2.0
Mx 72 2.8

Sk iPKP 17 52
Um ePKP 17 52
Ud iPKP 17 52
Santa Cruz Islands
(nh = N).
M= 6.1 (Up,Ki).
Up = iPKP 21 09
i 21 09
Sk iPKP 21 09
Um iPKP 21 09
Uud iPKP 21 09
i 21 09

Kermadec Islands
(h = 190 ¥m).

Sk iP 22 07
(cont.)

58.5
00.2
sec
0.8
21
25
26
471
o7
12
sec
1.1
21
22
21
55

52.9
00.8
21
21
09
00.9
02.7

37.7
sec
23
26
26

sec
19
22
19
35.4
30
39.9

48.4
52.0
41.7
36.8
49.9
52.9

54.8

58.0
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,

De = Delary
1969 1969
Jan., 6 (cont.) Jan. 7 (cont.)
Ud iP 22 07 16.7 Ud iP 19 39 15.0
Italy (nh = 7 xn). Tien-Shan.
" 7 Up iP 00 55 34.4 " 7 Up iP 21 48 30.4 C
Sk iP 00 56 14.2 Ki eP 21 48 11
Ud iP 00 55 42,0 D
Greece (h = 15 Im). n 7 Up 1P 22 07 41.9 C
micr sec
" 7 Up iPKP 04 59 31.0 P Z' 0.2 1.3
ipPKP 04 59 42.3 Ki iP 22 06 49.7 C
iPKS 05 02 52,7 micr sec
Ki iPKP 04 59 14.4 P Z' 0.1 1.1
ipPKP 04 59 28.2 Um iP 22 07 14.0 C
Sk ePKP 04 59 27 ipP 22 07 25.8
ipPKP 04 59 3%8.8 ud iP 22 07 45.6
Unm iPKP 04 59 22.0 ipP 22 07 58.0
ipPKP 04 59 34.1 Kamchatka. h = 45 km (Um,
Ud  iPKP 04 59 31.7 Ud).
ipPKP 04 59 44.1 m = 6.0 (Up,Ki).
New Hebrides Islands.
h = 45 kxm (Up,Ki,Sk,Um,Ud). " 8 Ki iP 06 13 05.8
Arabian Sea (h = 30 km).
n 7 Ud e 05 31 30
i(sg) 05 31 53.4 " 8 Um iP 12 00 09.1 C
" 7 Up iP 07 13 47.4 " 8 Ki iPn 13 34 52.8
ipP 07 13 58.0 iSn 13 35 40.3
micr sec iLg1 1% 35 53.4
P Z' 0.1 0.9 D =430 km = 3.9 .
Ki iP 07 13 18.7 C Probably northwest Russia.
Sk iP 07 13 50.1 Origin time = 13 33 51.
Um iP 07 13 30,0 Explosion?
Uua iP 07 13 55.3
ip?P 07 14 05.2 " 8 Ki iP 22 08 48.7
Ryukyu Islands. Um iP 22 08 59.2
h = 40 xn (Up,Ud). Mariena Islands (h = N).
" 7 Up iPKP 11 51 42.1 " 8 Ki 1P 23 53 44.4
New Hebrides Islands Um eP 23 53 09
(h = 35 km). i 23 53 11.6
iSn 23 56 53.9
" 7 Um iP 13 00 54.4 C Ud iP 23 53 03.1
Ud eP 13 01 11 iPn 23 53 21.0
i 12 01 24.1 iSn 23 56 41.2
De iP 23 52 39.4
n 7  U4q iP 17 28 02.8 Caucasus (h = 35 km).
" 7 Um iPKP 18 05 36.5 " 9 Um iP 03 18 57.9
Uud iPKP 18 05 46.7 Ua iPp 0% 19 29.7
Santa Cruz Islands
(h = 30 km). " 9 Ki eP 07 48 41
i 07 49 07.7
" 7 Ki iP 19 38 59.3

(cont.)
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1969
Jan.

Uppsala, Ki = Kiruna,

10

10
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-6 -

Sk = Skalstugan, Um = Umed, Ud = Uddeholm,

De = Delary
1969
Xi iPp 07 52 38.2 Jan.
Sk ip 07 52 58.3
Um iP 07 52 30.5
ua iP 07 52 51.4
Tadzhik-Sinkiang
(h = 140 km).
Um eP 19 07 59
i 19 08 12.3
Up iPKP 19 11 31.0
Unm iPKP 19 11 27.6
iSKP 19 14 07.8
Ud iPKP 19 11 33.0 "
i 19 11 38.1
De iPKP 19 11 37.4 "
i 19 11 40.9
Tonga-Kermadec Islands
(h = 550 Xm).
Um iP 21 43 50.5 "
Ud iP 21 44 21.3
Japan (h = 130 km).
Up i 01 28 45.4
iPP 01 29 09.1 "
Xi eP 01 29 20
ipP 01 30 02.7 "
Um iPp 01 28 46.6
Ud iP 01 28 45.8 "
Turkey.
i1
Up iP 03 32 13.7
Up iP 03 32 39.0
ipP 03 32 49.2
micr sec
Mx E 2.2 15
Mx N 1.6 16 "
Mx Z 3.9 14
Ki iP 03 32 08.1
micr sec
Mx E 1.4 17
Mx N 1.1 16
Mx Z 2.5 15
Sk iP 03 32 38.8
Unm iP 03 32 20.6
ipP 03 32 30.5
is 03 41 44
Ud iP 03 32 47.9
ipP 03 32 57.7 "

Ryukyu Islands.

h
M

o

35 km (Up,Um,Ud).
5.6 (Up,Ki).

10

10

10

10

10
10
10

10

10

10

Up iP 04 36
iX 04 36
micr
P Z' 0.2
Ki iP 04 37
Sk iP 04 37
i 04 37
Umn iP 04 37
iX 04 37
Ud iP 04 36
iX 04 36
Greece~Albania (h =
Ud iP 04 43
Up iPKP 06 07
Sk iPKP 06 07
Um iPKP 06 07
Ud iPKP 06 07
Ki iP 11 30
Ud iP 11 29
De iP 11 29
Iran-Iraq.
Ud iP 12 06
Ud iP 12 25
Up iP 15 05
Up iP 16 21
i 16 21
Unm iP 16 22
Ud eP 16 21
i 16 21
Italy (h = 10 km).
Up eP 16 37
Ki iP 16 38
i 16 39
Sk eP 16 38
i 16 38
Um iP 16 38
e 16 43
Ua iP 16 38
iS 16 42
De iP 16 37
Turkey (h = 20 km).
Up iP 23 23
Ki iP 23 23
Sk iP 23 23
Um iP 23 23
ud iP 23 23
Iran (h = 60 km).

41.2 D
51.2
sec
0.7
57.7
22.7
24 .1
21.0
30.5
47.°7
56.2

57.0
28.9
38.1

17.3
23.2
03.3
16

21.5

52

56.8
17.6
36

47.5
24.8
o7

07.3
02.9
31.9

17.0
59.0
58.3
33.1
33.0




Up = Uppsala, Ki = Kiruna, Sk = Skalstugan,

1969
Jan.

11

11

11

Up iPKP
PKXP
PKP

Ki
Mx
Mx
Mx

Sk iPKP
ipPKP

Um iPKP
1pPKP

Ud iPKP
i

De

iPKP
i

04 46 00.6 C

micr
0.8
0.1
micr
0.8
1.3
2.5
04 45
04 46
04 45
04 46
04 46
04 46
04 46
04 46

Kermadec Islands.
h =50 km (Sk,Um).

Up iPKP
Mx
Mx
Mx
Ki iPKP
ipPKP
Mx
Mx
Sk iPKP
Um iPKP
i
ipPKP
Ud iPKP
De iPKP

E
N

05 07
micr
0.9
1.7
104
05 07
05 07
micr
1.2
1.0
05 07
05 07
05 07
05 07
05 07
05 07

Kermadec Islands.
h =50 km (Ki,Um).

M =

Up  iPKP
i
i

Ki  ePKP

Sk  iPKP

Um  ePKP

U4  iPKP
ipPKP
i

De  iPKP
i
ipPKP

5.9 (Up,Ki).

05 22
05 22
05 22
05 22
05 22
05 22
05 22
05 22
05 23
05 22
05 22
05 23

Kermadec Islands.
h = 80 km (Ud,De).

-7 -

De = Delary

1969
Jan.

sec

4
0.8

sec

16

20

18
53.1
05.1
50.5
06.1
02.5 C
40.7
08.6 C
11.0

17.2
sec

16

17

18
02.4
14.9
sec

18

17
09.5 D
08.3
14.9
23.5
18.8
25.1 D

32,1
38.5
4% .4
21

23.0
24

34.1
57.7
04.0
42,2
50.1
02.9

Un = Umed, Ud = Uddeholm,

11

11

11

11

11

12

12

13

13

Up eP 10 26 44

Sk eP 10 27 19

Ud iP 10 26 46.3

Greece (h = N).

Up iP 12 10 20.9

Ki iP 12 11 03.8

Um iP 12 10 44.2 C
i 12 10 49.7
i 12 12 33.0

ud iP 12 10 15.6

Ascension Island (h = N).

Ki iPg 19 02 10.2
iSe 19 02 47.6
D =%20 km = 2.9 .

Un eSg 19 04 36

Northern Finland.

Origin time = 19 01 12.
Explosion?

Un iP 23 13 16.3 D
Ud iPp 23 13 29.8
Ki iP 23 58 34.6
Um iP 2% 58 48.9
ua iP 23 59 15.2

South of Japan
(h = 470 km).

ud iPKP 04 27 38,0 C
De iPKP 04 27 51.1
Tonga-Kermadec Islands

(h = 700 km).

Um iP 11 55 59.5
Up  iPKP 0% 13 04.7
ipPKP 0% 13 08.3%
Sk iPKP 0% 12 57.8
i pPKP 03 1% 03.0
Unm  iPKP 0% 12 52.9
ipPKP 0% 12 56.4
Ud  iPKP 0% 13 06.7 D
ipPKP 0% 13 10.8
De iPKP 03 13 13.7
ipPKP 03 13 18.7

Kermadec Islands.

h = 15 kn (Up,Sk,Um,Ud,De).
Up iP 05 49 50.3
Ki iP 05 49 33.3
Un  iP 05 49 38.8 C
Uua iP 05 49 59.3

Mindoro (h = 120 km).




Up

1969
Jan.

n

un

Uppsala, Ki = Kiruna,

13

13

13

13

13

13
14

14
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Sk = Skalstugan, Um = Umed, Ud = Uddeholm,
De = Delary

Up iP 05 51
Ki iP 05 52
Sk iP 05 52
i 05 52
Um iP 05 52
Uda iP 05 51
i 05 51
De iP 05 50
Greece (h = 50 km).
Un iP 05 55
i 05 55
Up —
micr
Mx E 1.
Mx N 1.
Mx 4L 2.
Ki ———
micr
Mx E 1.1
Mx N 0.7
Mx Z 1.3
Um iss 07 14
iSSs 07 18
Chile (h = N).
M = 5.7 (Up,Ki).
Ki iP 08 03
Sk eP 08 03
Um iP 08 03
i 08 03
Uua iP 08 02
De iP 08 02
Crete (h = 50 km).
Sk iPKP 09 13
Um iPKP 09 13
Ud iPKP 09 13
De iPKP 09 13
ipPKP 09 14
Solomon Islands.
h = 45 km (De).
Ki i(P) 10 49
Ud eP 10 34
i 10 34
Up iP 16 13
Ki iP 16 12
Sk iP 16 13
Unm iP 16 13
Ud iP 16 13

Japan (h = 60 km).

27.6
42.8
09.1
23.9
05.3
36.2
45.1
57.1

36.5
40.5

sec
19
19
20

sec
20
16
20
13
54

40.0
11

05.9
29.9
40.2
05.6

49.1
43.5
52.9
5646
09.7

56.8

36
46.7

22.6
42.5
16.2
00.0
29.5

C

1969

Jan.,

"

14
14

14

Up iP

Um  iPKP

19 55 18.4

21

Kermadec Islands

(n = 400 kum).

Up iPp

Ki iPp

-

n
SH=EEHEN8NN

i
W
Ul
Ul N
o

Sk iPp

Um iP

Ua iP

De iP

1
Turkey (h = N).

43

23 17
23 17

23
23

21
21

micr

18
18
17
18
19
22
17
17
17
17
17
17

53.5

28.3
36.6
40

m= 6.3, M = 6.4 (Up,Ki).
Higher-mode surface

waves.

Up eP

23 49 04



Up = Uppsala, Ki =

1969
Jan.

"

15

15

15

15

15

16
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Kiruna, Sk = Skalstugan,

De = Delary
1969
Up ip 08 49 55.8 Jan.
i 08 50 08.0
ipP 08 50 23.5
is 08 52 39,0
micr sec
P Z' 0.2 0.5
D = 1650 km = 15°.
Sk eP 08 50 49 "
i 08 50 51.1
i(PcP) 08 54 49.3%
Um iP 08 50 37.4 C n
i 08 50 52.8
is 08 53 58.0
Ud iP 08 50 11.1
De iP 08 49 31.8
i 08 49 39.6 "
iLg1 08 53 53.3
Rumania. h = 140 km (Up). "
Um iSS 13 30 39
Celebes (h = N).
Up iSg 14 24 59.6
Ki e 14 27 10
iSg 14 27 52.7
Sk e 14 26 56 "
iSg 14 27 11.9
Um iSg 14 25 44.8
i 14 26 06.6
Uad iSn 14 25 46.0 "
iSg 14 26 14.6
De isSg 14 26 50.9
Esthonia~Gulf of Finland.
Explosion? "
Ki iPn 15 08 3%6.6
ipX 15 08 46.1
isSn 15 09 24.9
iLg1 15 09 3§.5
D = 440 km = 4.0".
Sk eSg 15 12 25
Um  iSg 15 11 04.3 "
Nortgwest Rugsia,
68.5° N, 31.1 E. "
Origin time = 15 07 34.
Explosion?
Up iP 19 41 48.6
Ki iP 19 41 14.3 C "
Un iPp 19 41 33.9 C
Ud iP 19 41 40.4 C
Nevada. Underground ex-
plosion.
Ki iP 07 02 3%0.6

Un = Umed, Ud = Uddeholm,

16

16

16

16

16

16

16

16

16

17

17

Up iP 07 26 46.4
Ki iP 07 26 46.6
Um  iP 07 26 43.2
Ua iP 07 26 56.3
ipP 07 27 08.8
Sumatra. h = 45 km (Ud).
Up iP 08 18 13.4
i 08 18 14.9
Ud  iPKP 11 26 02.5
De  iPKP 11 26 10.1
Tonga-Kermadec Islands
(b = 45 km).
va i(sg) 13 55 05.5
Up iP 15 32 28.4
Ki iP 15 32 01.1
Sk iP 15 32 30.9
Un iP 15 32 12.3
ud  iP 15 32 38,0
Ryukyu Islands
(h = 40 ¥m).,
Un 4P 15 46 03,3
va iP 15 46 33.0
Japan (h = 45 km).
Ki eEP; 17 19 17
Un e(P 17 19 27

Mariana Islands.

Ki iSg 17 37 02.6
Sk iSg 17 37 07.1
Um  iSg 17 37 30,0

Nord%and, Nogway,
66.4 N, 14.87E,

Origin time = 17 35 34.

Explosion?

Umn iP 19 22 00.1

ud iP 08 37 49.8
ipP 08 37 56.4

Kurile Islands.
h =25 xm (Ud).

Ki iPn 11 03 20.4
iSn 11 04 19.0
iLg1 11 04 3§.6
D =540 km = 4.9 .

Sk iSg 11 07 09.6

Un iSn 11 04 59.0

(cont. )

C



Up =

1969
Jan.,

"
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Uppsala, Ki = Kiruna, Sk = Skalstugan, Um

17

17

17

17

17

18

18

De = Delary
1969
(cont., ) Jan,
Um iSg 11 05 34.2
Nortgwest Ru%sia,
67.5° N, 33.4°E,
Origin time = 11 02 04.
Explosion?
Sk iP 15 09 11.3
i 15 09 15.2 "
Um iP 16 18 39.3
i 16 18 55.2
Uua ip 21 12 46.7
Mindanao (h = 40 km).
ua iP 23 44 15.5
Up iPKP 03 21 14.2 C "
i 03 21 25.1
iPKKP 03 31 14.5
micr sec
PKP Z' 0,2 0.5
Mx N 1.2 20
Mx Z 1.8 19
Ki  iPKP 03 21 29.3 C
ipPKP 03 22 03.3
iSKP 03 24 37.9 "
micr sec
PKP Z' 0.4 1.0
SKP Z' 0.3 17 "
Mx N 0.9 19
Mx 72 1.3 20
Sk iPKP 03 21 19.1 C
Un  iPKP 03 21 22.4 C
i 03 23 43.5 "
i(PKKP) 03 31 19.3
eSS 0% 40 17
Uud  iPKP 03 21 12.5 C "
iPP 03 23 10.2
i 03 24 35.7
iPKKP 03 31 19.4

South Sandwich Islands.
h = 130 kn (Xi).
M= 5.6 (Up,Ki).

M not corrected for focal

depth.
Up ———
micr sec
Mx E 1.2 21
Mx N 1.9 19
Ki eSS 04 21 21
(cont. )

18

18

18

18

18

19

19

(cont.)

Ki micr sec
Mx E 1.3 16
Mx N 4.8 24
Mx Z 1.7 19

Celebes Eh =N).

M =5.7 (Up,Ki),

Ki iPn 11 35 23,8
iSn 11 %36 00.7
iSg 11 36 13.8
D = 3%30 km = 3,0 .

Um iSn 11 36 43.3
iSg 11 37 09.3

Probably northern Finland.

Origin time = 11 34 34,

Explosion?

Xi iPn 14 20 32,9
edSn 14 21 16
iSg 14 21 32.8
D =390 km = 3.5 .

Um iSg 14 22 59.8

Probably northwest Russia,

Origin time = 14 19 36,

Explosion?
Unm eP 17 21 11
i 17 22 05.3
Um iP 22 44 38.4
ud iP 22 44 41.8
De iP 22 44 27.6
i 22 46 46.4
Xi iP 03 34 17.3
Luzon (h = N).
Up iP 07 12 32.0 C
ipP 07 13 33
iS 07 20 56
ipS 07 22 00
i 07 24 55
ip'p! 07 40 55.7
micr sec
P E 1.8 2
P N 11 3
P Z 19 3
P Z' 1.5 0.6
S E 26 9
S N 54 7
S Z 9.7 6
S z' 4,0 1.7
Mx E 33 15

~—r

(cont.
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,

1969
Jan. 19

(cont.)

Up

Mx N
Mx Z
D = 7450
iP

is

isS

iSa

i

Xi

SENaNnEH

UINE NN

I

(@)
[@)]
o

Sk

cH s R OROR)
SOEEF o

He He b e 2

W W @

s N
Hd

Um

=

isS
isS
ip!'p!
iP
iPP
isS
ipS
iP
iPP

i(8)

Ud

De

micr
33

18
km =
o7 11
07 19
07 21
07 26
o7 27
micr
707
6.9
22
5.0
T4

T4

11
5.0
40

22

20
km =
o7 12
07 14
07 20
07 41
o7 12
07 14
o7 17
07 20
07 21
o7 41
07 12
07 15
07 21
o7 22
07 12
07 15
07 21

De = Delary

1969
Jan. 19

sec

15

18

67°,

46,9 C

33

12

24

40

sec

}] 19
n 19

19

4'7.9

Japan. h = 220 km (Ki,Um).
m= 7.2, M = 6.8 (Up,Ki).
M not corrected for focal

07 39
micr
Ol.1

07 39
07 39

depth.
Ki iP

P Z!
Um iP
jife} iP
Molucca Passage
(h = 40 km).
Ki iPn

(cont, )

08 20

20.2 C
sec

1.3
26,0

44.9

01.6

(Conto)

Xi iSn 08 21 01.1
iTLg1 08 21 28.2
D =540 km = 4.9,

Sk edSn 08 22 52
iSg 08 23 49.4

Um iSn 08 21 37.8
is¥ 08 21 53.7
iSg 08 22 10.5

va iSg 08 24 48.8

Northwest Russ

ia,

67.1°N, %3,2°E,

Origin time =
Explosion?

Um iP

eP

i

ud iPp
Japan (h = 60

Um

eP

e (PKP)
iPKP
iPP
iSKP
ix

i

Up

PXP
PP
SKP
SKP
SKP
SKP
Mx
Mx

SN EHNNSEEHNN

—
w)
1l

35

~—r —

Ki e(PKP
i PKP
iPP
iSKS
iX

—

PKP

ZEHENNSHEN

FRgERYn

(cont.)

08 18 46.

08 38 33.3

18 15 14
18 15 22.8
18 15 36.3
km).

19
19
19
19
19
19
19
micr

06 41
09 40
09 48.6
11 49
13 01.6
22 13.2
22 28.3
sec

e e * o 8 & s & @
NDOWOWOOWw—

OUVIUVTPOWMNNOO

19 09 35.4
19 11 09.6
19 16 24
19 22 59.3
micr sec
0.5 0.9

A~ PpON—=O
U oOwoyp 3

L]
L]
L]
.
[
.
.
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,

De = Delary
1969 1969
Jan, 19 (cont.) Jan. 20 (cont.)
Xi micr sec Un iP 06 04 19.1
Mx Z 9.7 16 o Adriatic Sea.
(D = 13650 km = 123 ).
Sk  iPKP 19 09 46.5 " 20 U4 iP 09 32 34,0
ipPKP 19 10 27.8
iSKP 19 12 55.9 " 20 Up iPKP 12 43 43.5
iX 19 22 19.7 micr sec
Um eP 19 06 21 Mx E 2.3 20
i(PKP) 19 09 32.5 Mx N 4.7 23
i PKP 19 09 41.8 Mx Z 5.3 23
ipPKP 19 10 26.4 Ki  iSKSP 12 54 24
iPP 19 11 31.9 micr sec
i 19 11 37 Mx E 1.9 20
eX 19 22 23% Mx N 2,8 22
isS 19 28 31 Mx 7 4.7 22
va i(PKP) 19 09 36.0 Um  iPKP 12 43 29.9
iPKP 19 09 50.7 i 12 43 36.7
i 19 10 01.4 iPP 12 44 56
iPP 19 11 55.2 i(Ps) 12 54 37
iSKP 19 13 05.8 iSKSP 12 54 51
ipSKP 19 14 10.2 isSs 13 01 47
iX 19 22 30.9 Ua  iPKP 12 43 46.4
De i(PKP) 19 09 45.2 Santa Cruz Islands
iPKP 19 09 51.0 (h = 4 km).
ipPKP 19 10 41.3 M = 6.1 (Up,Ki).
iSKP 19 13 15.9 '
ipSKP 19 14 25.3 "oo20 Up iP 14 30 36.0 C
iX 19 22 43.7 i 14 30 42.6
New Hebrides Islands. ed 14 39 00
h = 180 km (Sk,Um,De). micr sec
m = 6.4, M = 6.4 (Up,Ki). P N 1.2 2
M not corrected for focal P Z 1.9 2
depth. P 7' 1.5 1.2
Mx E 2.0 18
" 20 Up ePKP 01 22 23 Mx N 4.3 18
i 01 22 31.4 Mx Z 4.5 20
Sk ePKP 01 22 21 D = 7000 km = 63 .
Um  iPKP 01 22 19.7 Ki iP 14 29 41.2 C
Ua  iPKP 01 22 25,1 is 14 37 19
Kermadec Islands micr sec
(h = 70 km). P zZ' 1.5 1.1
S N 0.6 7
" 20 Ki iP 04 18 07.9 C Mx E 1.8 18
Sk iP 04 18 41.2 Mx N 3.3 18
Um  iP 04 18 23,1 C Mx Z 3.6 18
Ua  iP 04 18 52,2 C D = 6100 km = 55 .
Japan (h = 350 km). Sk iP 14 30 17.9 ¢
Um iP 14 30 07.4
" 20 Ki iP 05 49 48.3 i 14 30 22.1
Um  iP 05 50 16,7 is 14 %8 09
Kodiak Island (h = 40 km). Ud iP 14 30 38,7 C
iPP 14 32 57.5
" 20 Sk eP 06 04 20 (cont.)

(cont. )
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,

1969
Jan,

1"

"

"

n

n"

20

20

20

21

21

21

21

21

21

De = Delary
1969
(cont. ) Jan. 21 (cont.)
De iP 14 31 01.5 C Ki eP 08 15 02
i 14 31 14.9 Sk iP 08 14 33.4
Komandorsky Islands Um iP 08 14 56
(h = 25 km). is 08 22 21
m = 7.0, M = 5.7 (Up,Ki). iPs 08 22 43
isSs 08 26 09
Ki iSg 18 16 40.7 North Atlantic Ocean
i 18 16 45.2 (n = ).
Sk iSg 18 16 45.7
Un e 18 17 01 " 21 Ud iP 10 54 24.6
iSg 18 17 09.1
Nord%and, Nogway, " 21 Um 1P 12 26 02,6
66.4 N, 14,87 E,
Origin time = 18 15 13. moo21 Up iP 12 55 42.6
Explosion? Ki eP 12 55 34
Um iP 12 55 12.5
Un iP 20 32 01.2
" 21 Up iP 14 44 38.3
Up eP 02 00 22 micr sec
ipP 02 00 38.8 Mx E 0.8 15
Ki iP 02 00 21.6 Mx N 2.2 18
ipP 02 00 38.3 Mx Z 0.8 13
micr sec Ki iP 14 44 45.5
P Z' 0.1 1.0 micr sec
Sk iP 02 00 36.3 Mx E 1.5 10
Um  iP 02 00 20,0 C Mx N 1.3 9
ipP 02 00 38.2 Mx Z 1.6 10
Uua iP 02 00 32.1 Sk iP 14 45 03.3
ipP 02 00 50.6 i 14 45 13.8
Sumatra. h = 65 kn (Up, Um  iP 14 44 34,7
Ki,Um,Ud). Ud  iP 14 44 53.4
iPP 14 46 32.5
Ki iP 02 01 19.6 Tadzhik SSR (h = 50 km).
Um  iP 02 01 24.1 M = 5.3 (Up,Ki).
Banda Sea (h = 90 km).
n 21 Ki iPn 19 19 11.6
Up  iPKP 04 25 54.2 ip¥ 19 19 19.9
Sk iPKP 04 25 44.4 iSn 19 19 58.0
Uud  iPKP 04 25 53.6 iLg1 19 20 1g.6
D = 420 km = 3.8 .
Up 1iPKP 04 27 24,0 Sk eSg 19 23 00
Sk iPKP 04 27 21.4 Un iSg 19 21 44.1
Ud iPKP 04 27 2649 i 19 21 51.3
Nortgwest Rugsia,
Ud iP 07 2% 06.4 68.9 N, 30.4 E,
Origin time = 19 18 12.
Up is 08 22 06 Explosion?
micr sec
S E 0.6 8 " 21 Ki iP 21 11 30.7
Mx E 0.9 16 is 21 12 31.2
Mx N 1.1 19 iSs 21 12 54.0
Mx 7 0.9 15 Sk eP 21 12 21
(Cont.) is 21 14- 10-3
Um  iP 21 12 25.1

(cont.)
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,

De = Delary
1969 1969
Jan, 21 (cont. ) Jan, 22  (cont.)
Um i 21 12 41.3% Ua iP 04 2% 59.4
is 21 14 06.6 De iP 04 2% 58,0
Ud eP 21 13 09 Hindu Kush (h = 140 km).
i 21 13 20.0
Norwegian Sea 22 Um iP 04 56 03,8
(h = 7 xm).
" 22 Ki eP 05 11 21
"o29 Up iP 23 22 24.0
Ki 1P 23 21 29,2 C " 22 Ki @ iPn 09 40 26,1
Sk eP 23 22 06 iSn 09 41 25.4
Um  iP 2% 21 55.5 iIgl 09 41 44.4
Ua iP 23 22 27.1 C D =540 km = 4.9,
i 2% 22 40.5 Sk eSg 09 44 14
Kamchatka (h = 25 km). Um iSg 09 42 38,9
, Northwest Rugsia,
"oo22  Up iP 00 52 43.4 C 67.3 N, 33.2°E.
micr sec Origin time = 09 39 10.
P Z' 0.3 1.0 Explosion?
Mx E 0.8 15
Mx N 1.0 17 moo22  Up iP 17 25 23.7
Mx Z 1.4 18 micr sec
Ki iP 00 51 48,3 C Mx E 0.9 19
micr sec Mx N 1.2 20
P Z' 0.4 1.0 Mx 7 1.6 20
Mx E 0.9 15 Ki 1P 17 24 33.7
Mx N 0.5 13 micr sec
Mx Z 1.4 17 Mx E 0.8 19
Sk iP 00 52 25,5 C Mx N 0.7 18
iPcP 00 53 15.0 Mx Z 1.3 18
Um iP 00 52 14.4 C Sk 4P 17 25 09.7
iPcP 00 5% 08,9 Um 1P 17 24 56.7
eSS 01 04 29 Ua iP 17 25 28.4
Uda  iP 00 52 46.6 C Kurile Islands
De iP 00 53 09.6 C (h = 50 km).
Kamchatka (h = N), M = 5.0 (Up,Ki).
m= 6.5 M = 5,2 (Up,Ki). _
"noo22  Up iP 18 10 30.8 C
"2  Up iP 03 27 46.8 C Ki iP 18 09 29.0
Ki iP 03 26 51.5 C Um  iP 18 09 56,1
Sk iP 03 27 28.3 va iPp 18 10 21.4
Um  iP 03 27 17.6 Unimak Island (h = N),
Ua iPp 03 27 49.6 C
De iP 03 28 13.4 mnoo22  Up iP 19 50 25.5
Kamchatka (h = N). i 19 50 28.1
Ki eP 19 50 39
moo22  Up iP 04 04 44,1 Sk iP 19 50 52.3%
Ki iP 04 0% 48.9 i 19 50 55.2
Sk iP 04 04 26.2 Um  iP 19 50 26.3 D
Un iP 04 04 15.2 i 19 50-29.1
va iP 04 04 4T7.4 C Ua  iP 19 50 41.7
Kamchatka (h = 25 km). West Pakistan (h = 40 km).
"oo22  Um iP 04 23 41.9 " 22  Ud eP 22 06 49

(cont.)



Up =

1969
Jan,

f

n

Uppsala, Ki =

22

23

23

23
23

23
23

23

24
24

-~ 15 =

1969
Jan,

De = Delary
Up iP 22 30 57.2
Up iP 02 10 48.0
micr sec

P Z' 041 0.5
Ki eP 02 10 16
Unm iP 02 10 29,2 D
Ud iP 02 10 55.0 D
De iP 02 11 07.3
South of Japan (h = 410 km).
Up iP 05 28 32.1
Ki eP 05 29 12
Sk iPp 05 28 43.4
Um iP 05 28 53,2

i 05 29 00.1
ua ip 05 28 27.1

i 05 28 39.7
South Atlantic Ocean
(nh = N),
up  i(P) 10 12 31.9
De iP 13 47 41.3

i 13 47 45.1
ud ip 14 32 17.4
ud iP 18 33 31.7
Spain (h = N).
Un iP 2% 54 55.4
Kashmir-India (h = N).
ua iP 01 25 51.3
Up iPKP 02 51 18.4

iSKP 02 53 59

iPP 02 54 28

iPKS 02 55 02

ipPKS 02 57 17

iSKKP 03 02 37.8

iss 03 12 07

micr sec

PKP Z' 0.3 0.5

SKP Z 1.7 3

SKP Z' 1.4 1.5

PP N 0.8 3

PP Z 1.7 3

PP Z' 1.0 15

PKS N 1.2 4

SKKP 2' 0.9 1.5

Mx E 1.0 20 n
(cont.)

24

24

Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,

(cont.)
Up micr sec
Mx Z 1.3 20
(D = 15550 km = 140°).
Ki i(PKP) 02 50 56.8
iPKP 02 51 11.5
iSKP 02 53 40
iPKS 02 54 38
ipPKS 02 56 50
i 02 59 34
iSKKP 03 03 14.2
micr sec
PKP  Z 1.0 4
PKP  Z' 0.2 1.0
SKP E 0.6 4
SKP N 1.3 5
SKP 7 6.1 6
SKP  Z' 2.1 1.7
PKS E 1.3 6
PKS N 1.3 7
SKKP Z' 0.3 1.5
Mx E 2.5 15
Mx N 1.2 13
Mx Z 0.8 12
(D =14700 km=132 1/2°),
sk i(PKP) 02 51 10,0
iPKP 02 51 12,0
i 02 51 47.3
ipPKP 02 53 30,5
iSKP 02 53 59.5
Um i(PKP) 02 51 03.3
iPKP 02 51 12.8
i 02 51 18.5
iSKP 02 53 54.4
iPKS 02 54 47
ipPKS 02 56 59
isPKS 02 58 05
iSKKP 03 02 58,1
iSS 03 11 09
Ud  iPKP 02 51 19.9
iSKP 02 54 08,3
iSKKP 03 02 35.4
iSP 03 04 16.9
De  iPKP 02 51 31.8
iSKP 02 54 17.0
iSKKP 03 02 21,8

Fiji Islands. h = 600 km

(Up,Ki,Sk,Um),

m= 6.6, M =6.1 (Up,Ki).
M not corrected for focal

dep'th.

Ki iP
Sk iP
Um iP

(cont.)

03 27 00.8
0% 27 23.3
03 27 16.3



Up

I

1969
Jan,

Uppsala, Ki = Kiruna,

24

24
24

24
24
24
24
24

24

24

24

25

(cont.)
ud iPp
Ud iP
Up i
i(sg)
Ki e
iSg
i
Sk eSg
Un iSg
ud eSn
iSg
De edSg
Esthonia-Gulf
Explosion?
Ud ip
ud ip
De iP
Unm iP
Ki iSg
Sk iSg
Um i
iSg
Ud eSg

03
05

13
13
13
13
13
13
13
13
13
13
of

14
14
15
16
17
17
17

17
17

Nord%and, Nogway,
6604 N’ 14.8 Eo
Origin time = 17

Explosion?
Sk iP
Unm eP
Ud iP
ua eP
Japan (h = N),
Up iP
Up iP
i
i
iSKS
is
Mx E
Mx N

(cont.)

17
17
17

19

21

05
05
05
05
05
mic
1.9
345

- 16 -

Sk = Skalstugan, Um = Umed, Ud = Uddeholm,

27
20

15
15
17
18
18
17
16
15
16
16

Finland.

02
38
12
18

33
33
33
33
35

31

59
59
59

55

42

32
32
35
43
44

r

De = Delary

37.9
5749

13.2
32.7
55
03.2
13.8
21
00.3
59
30.2
55

1841
2642
51.9
52.7

13.8
18.8
28.7
41.0
15

45.

19.0
07
32.4

43

59.4

54.8
59'8
07.3
28
13
sec
20

24

1969
Jan.

"

"

25

25

25

25

(cont.)
Up micr sec
Mx Z 3,2 20O
D = 11000 km = 99,
Xi iP 05 32 37.6
iPP 05 36 27
i1SKS 05 43 12
micr sec
P Z' 0.3 1.3
PP Z 045 7
SKS E 0.5 7
)¢ E 1.9 17
Mx N 2.8 22
Mx Z 3.6 17
Sk eP 05 32 58
Um iP 05 32 45.4 C
ipPP 05 36 31.7
i(SKS) 05 43 09
iSKS 05 43 21
is 05 43 53
Ud iP 05 3% 02,0 C
iX 05 %6 08.7
i 05 37 29.9
De iP 05 33 08.6
iX 05 36 37.0

Molucca Passage
(h = 25 ¥xm).
m = 6.4y, M = 6.0 (Up,Ki),
X (Uva,De) belongs to the
group of unidentified
phases arriving before

PP,
Ki ePn 11 12 29
iSn 11 13 20,9
iSg 11 13 4%.0
D = 490 km = 4o
Sk elg 11 16 03
Um  iS% 11 14 15.4
iSg 11 14 30.1
Nortgwest Rugsia,
67.2 Ny 31.7 E.
Origin time = 11 11 19.
Explosion?
Up  ePKP 11 25 4%
Umn  iPKP 11 25 29.5
ud ePKP 11 25 43
i 11 25 59.3
South of Kermadec Islands
(h = 15 m).
Up eP 12 12 23
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,

De = Delary
1969 1969
Jan, 25 Up iP 12 20 27.5 Jan., 26  (cont.)
i 12 20 34,7 Ki 4P 02 33 00.8
Ki iP 12 19 31.2 ePn 02 %3 55
i 12 19 41.1 Sk ePn 02 33 50
Um iP 12 19 57.5 Um eP 02 32 37
i(PcP) 12 20 59.0 iPP 02 33 36.8
i 12 21 19.6 i 02 34 05.3
ua  iP 12 20 29,5 iSn 02 40 05.9
Kamchatka (h = N). Uvda  iP 02 %2 44.4
iPn 02 33 37.4
"o25  Ua iP 13 26 20.9 De iP 02 32 34,2
Java (h = 15 km), iPn 02 33 17.3%
Iran (b = 50 km).
" 25 Ki 1P 16 02 11.1 The average group
Alaska (h = 70 km). velocity for Pn for this
earthquake amounts to
" 25 Up eP 21 02 51 8.58 km/sec, which is
Ki eP 21 04 08 remarkably high (cf M.
Sk eP 21 03 33 B&th, Pure and Appl.
Umn iP 21 03 %32.7 Geophysics, Vol. 66, 1967,
va iP 21 0% 03,2 pPp. 30~36),
De eP 21 02 22
26 Up iP 06 19 18.4
" 25 Up iP 2% 44 49.9 ipP 06 19 31.0
ipP 2% 45 04.0 Ki iP 06 19 02.1
micr sec Sk iP 06 19 22,2
pP z' 0.1 0.6 Um iP 06 19 06.9 D
Ki iP 23 44 46,1 i 06 19 10.5
ipP 2% 45 00,2 ipP 06 19 18.8
Sk iP 23 45 06,6 Ua iP 06 19 26.9 D
ipP 23 45 20.9 ipP 06 19 38,9
Um iP 2% 44 43,6 De iP 06 19 33.5
ipP 23 44 57.1 ipP 06 19 45.7
ud  iPp 23 45 03.5 Mindanao, h = 45 km (Up,
ipP 23 45 17.7 Um,Ud,De ).
De ipP 23 45 17.8
isP 23 45 24,7 "mo26 Up e 07 34 41
India~East Pakistan. iLg1 07 35 17.5
h = 55 km (Up,Ki,Sk,Un, iSg 07 35 28.3
Ud). Ki iPn 07 31 12.8
pP is considerably bigger iSn 07 32 10.3
than P at all our stations., iLigl 07 32 ZZ.2
D =530 km = 4.8 .
" 26 Up ePKP2 00 12 50 Sk iSg 07 34 59.3
Ki  iPKP 00 12 34.7 Un iSn 07 32 49.1
Um  ePKP 00 12 32 iSg 07 33 27.0
ua iPKP2 00 13 00.9 Nortgwest Rugsia,
West of Macquarie Islands 67.6 N, 32.9 E.
(h =N). Origin time = 07 29 57.
Explosion?
n 26 Up eP 02 32 26
iPn 02 33 01.2 "noo26  Um iP 08 36 55.5
iPP 02 33 29.7 e 08 39 15

(cont.)
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,

De = Delary
1969 1969
Jan., 26 Up iP 10 06 43.3 Jan. 26  (cont.)
ipP 10 07 15.5 va i(PPp) 15 17 59.6
Ki iP 10 06 47.1 De iP 15 16 14.3 C
ipP 10 07 20.0 ipP 15 16 25.7
Sk eP 10 07 07 Kamchatka. h = 35 km (Up,
Um iP 10 06 39.2 Um,De).
i 10 06 42,1 m = 6.2, M = 5.8 (Up,Ki).
ipP 10 07 11.1
Uda  iP 10 06 59.6 n 26  Ki @ iP 15 28 0%.8
ipP 10 07 32,0 Un  eP 15 28 30
De iP 10 06 58,0 Ud  iP 15 29 02.1
Tadzhik-Sinkiang. Kamchatka (h = N).
h = 150 km (Up,Ki,Um,Ud).
mo 26 Up iP 15 51 28,7 C
" 26 Up eP 11 13 27 Ki iP 15 51 03.7
Sk iP 15 51 31.8
" 26 Ki ePKP 13 42 52 Um iP 15 51 12.5
i 13 42 54,4 i 15 51 27.1
micr sec ipP 15 51 49.5
PKP  2' 0.1 1.3 Uda  iP 15 51 37.7
South Sandwich Islands ipP 15 52 15.1
(h = N), Formosa. h = 150 km (Um,
Ua).
" 26 U4 eP 14 31 44 _
De &P 14 31 09 "o 26 Ki iP 15 53 44.6
Algeria (b = 30 km). Ud  iP 15 54 42.7
Kamchatka (h = N).
" 26 Up iP 15 15 48,7 C |
ipP 15 15 57.5 " 26 Up iP 15 59 15.3
iPcP 15 16 36.2 Ki iP 15 58 18.3 C
iPa 15 19 41 Ua iP 15 59 16.6 C
is 15 24 11 Kamchatka (h = N),
micr sec
P 7' 0.1 0.5 no26 Up iP 16 36 30.7
Mx E 2.9 19 Ki iP 16 35 33.2 C
Mx N 5.4 18 Un iP 16 35 59.3
Mx 7 5.2 18 Ud iP 16 36 31.6
D = 6850 Im = 61 1/2°, Kamchatka (h = 20 km).
Ki iP 15 14 53.5 C
eSa 15 26 42 " 26 Ki eP 16 52 03
micr sec va iP 16 52 27.5
P Z' 0.2 1.2 Molucca Passage
Mx E 3.1 18 (nh = 90 km).
Mx N 3.3 17 ‘
Mx 7 6.1 18 noo26 Up iP 16 55 28.1
Sk iP 15 15 30,7 Ki iP 16 54 32,9 C
Um 1P 15 15 19.6 C micr sec
ipP 15 15 29.2 P zZ' 0.1 0.8
iPcP 15 16 20.1 Sk iP 16 55 10.3
iPa 15 18 53 Um 1P 16 54 59,3
is 15 23 23 Ua  iP 16 55 31.3
Ud iP 15 15 51.8 C De iP 16 55 54.0
i 15 16 1341 Kamchatka (h = N).

(cont?)



Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud

1969
Jan,

n

1"

26

26

27

27

27
27

- 19 =

De = Delary
1969
Up iP 16 59 07.7 Jan. 27
micr sec
P Z' 0.1 1.2
Ki iP 16 58 12.3 C
i 16 58 21.9
micr sec
P zZ' 0,1 1.0
Sk iP 16 58 49.9
Um iP 16 58 38.4
Ua ip 16 59 10.6 C
i 16 59 23.8

Kamchatka (h = 20 km).
m = 5.9 (Up,Ki).

= Uddeholm,

(cont.)
Up micr sec

Mx E 1.7 13

Mx N 1.0 16

Mx Z 1.2 15

D = 3700 km = 3% 1/2°,
Ki iP 06 4% 24,7 D

eS 06 48 03

micr sec

P Z' Q41 1.0

S N 0.9 8

x E 1.7 13

Mx N 0.9 13

Mx Z 1.4 1%

D = 2900 km = 26 .
Sk iP 06 44 10.8 D

ipP 06 44 19.2

iPP 06 45 10.2
Umn iP 06 43 59.0

ipP 06 44 09.2

isS 06 48 51
Ud iP 06 44 38.4

ipP 06 44 46.4
De iP 06 45 07.8

ipP 06 45 16.2
Arctic Ocean. h = 45 km
(Up,Sk,Um,Ud,De).
m=5.6, M =5.0 (Up,Ki).
ud iP 10 10 09.2
Um  i(P) 10 14 31.0
Up  iPKP 10 20 17.2 D

i 10 20 22.5

micr sec

PKP 7' 0.2 0.6
Ki iPKP 10 19 54.1
Sk iPKP 10 20 11.0 D
Um  iPKP 10 20 06,0 D
Ud iPKP 10 20 18.6

i 10 20 25.6
De iPKP 10 20 27.2

i 10 20 39.0

Xi eP 21 17 47
Up 1PKP 03 14 23,7
micr sec
PKP Z! 0.1 1.2
Xi ——
micr sec
Mx N 0,8 18
Mx Z 1.8 21
Sk iPKP 03 14 17.9
i 03 14 29.7
Unm iPKP 0% 14 12.1 D
i 03 14 19.0
i 03 16 05.1
i3S 0% 36 23
Ud iPKP 03 14 24.7 " 27
De iPKP 03 14 34,5
i 03 14 46.0 n 27
XKermadec Islands (h = N).
n 27
Up iPKP 03 29 03,0
Ki ——
micr sec
Mx N
Sk iPKP
Um iPKP
i
isSs
Ud iPKP
i
Kermadec Islands
(h = 25 km).
Up iP 04 41 44.1 " 27
Up iP 06 44 34.9 noo2T
ipP 06 44 43.5
is 06 50 02
micr sec
P z' C.1 1.0 " 27

(cont.)

Kermadec Islands
(h = 300 km).

Up iP 10 35 17.0
Ki iP 10 43 05.3
Ua 4P 10 44 03.3
Kamchatka (h = N).

Up P 11 07 03
(cont.)



Up = Uppsala, Ki = Kiruna,

1969
Jan.

27

27

27

o7

27
27

27

27
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Sk = Skalstugan, Um = Umed, Ud = Uddeholm,

De = Delary
1969
(cont. ) Jan.
Ki ip 11 07 11.1
Sk iP 11 07 28.9
Um iP 11 07 01.2
ud iP 11 07 20.5
De iP 11 07 17.6
Afghanistan-USSR
(h = 50 km).
1"
Um iP 11 35 07.5
ua i(sg) 1% 12 46.9
Up iPP 13 33 01
ePs 13 41 42 "
micr sec
Mx I 4.1 18 n
Mx N 4.2 19
Mx Z 5.7 18
Ki iP 13 28 33.5
micr sec
P Z' 0.2 1.5
Mx E 4.0 18
Mx N 3.8 17
Mx Z TJ3 17 "
Um iP 13 28 42,5
iPP 13 32 29 "
iSKS 13 39 23
iPsS 13 41 04
ud iP 13 29 03,0 "
Caroline Islands
(h = 5 k:[n)o
M = 601 (Up,Ki)o
1"
Sk iP 14 01 18.5
Up iP 14 52 19.1
Xi iP 14 52 05,3
micr sec "
P Z' 0.1 13
Sk iP 14 52 27.2
Um iP 14 52 09,0
uda iP 14 52 28,9
i 14 52 38.7
De iP 14 52 33,2
South China Sea (h = N).
Up iP 16 38 06,0
ua iPp 16 37 52,0
Up iPKP 18 43 13.3
Ki iPKP 18 42 59.9 "
micr sec
PKP  Z' 0.1 1.5 "

(cont. )

27

27

27

28

28

28

28

28

28

28

28

(cont.)

Sk iPKP 18 43 11.7
Um iPKP 18 43 06.5
Ud iPKP 18 43 17.0
De iPKP 18 43 21.9

New Hebrides Islands
(h = 130 km).

XKi iP 18 47 27.4
Sk iP 18 48 03.8
Un  iP 18 47 46.8
Ud iP 18 48 18.2
Japen (h = 220 km).
Un  iP 21 17 47.5
Ki eP 00 37 06
i 00 37 23.9
Um eP 00 37 17
i 00 37 27.1
U4 iP 00 37 3%9.7
i - 00 37 53,8
Tuzon (h = 80 km).
Um  iP 04 17 42.7
Um iP 04 32 32.4
Ud eP 04 32 39
Ud  iP 05 49 37.2
i 05 50 32,0
Japan (b = 50 km).
Um iP 10 06 19.5
Uqa iP 10 06 45.5

South of Japan
(h = 130 km).

Ki ePn 10 15 20
iPg 10 15 38.1
iSn 10 16 18.4
ilgl 10 16 33.5
D =530 km = 4.87,

Sk eSg 10 19 05

Um iSn 10 16 57.9
iSg 10 17 32.1

Nort%west Rugsia,

67.5 N, 32,9 E.

Origin time = 10 14 05,
Explosion?

Ud iP 10 31 08.4
Um iPKP 11 47 55.5
(cont.)
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1969
Jan.

"

"

"

n
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Uppsala, Ki = Kiruna, Sk = Skalstugan,

28

28

28

28

28

28
28
29
29

29
29

29
29

29

De = Delary
1969
(cont. ) Jan,
Ua iPKP 11 47 57.5
De iPKP 11 48 08,7 f
Fiji Islands
(h = 640 xm)., "
Up iSg 12 28 20.5 "
Um iSg 12 28 49,5
Ua iSg 12 29 18.6
Esthonia=Gulf of PFinland.
Explosion?
Um iP 13 21 45.5 "
i 13 21 59.3
ua eP 13 22 14 n
Ki iP 18 20 24,3 "
Ki ip 19 43 39.4
Java (h = 80 km).
Up eP 23 14 47
Un iP 23 29 03.3
Ud iPp 00 44 38.4
Un iP 01 46 22.6
i 01 46 40.7 "
De iP 01 55 29.8
Up eP 04 55 47
i 04 55 b1.8
Umn iP 04 55 35.6
Ua iPp 04 55 48.8 "
i 04 55 54.8

These phases could be

PKP instead of P,

ua iP 05 05
Up iP 05 29
Xi iP 05 28
Um iP 05 28
Uud iP 05 29
De iP 05 29
Kamchatka (h = N),
Up iP 05 30
Ki iP 05 29
Ua iP 05 30
Kamchatka,

Origin time = 05 20

141

22,0
26,9 C
55.1
25.1 C
46,6

22,1
27.4 "
25.6

10, "

Un = Umed, Ud = Uddeholm,

29
29
29

29
29
29

29

29
30

30

30

ua i(sg) 09 43 00,5
ua iP 09 54 35,0
Ud 1P 11 11 28.2
Up iP 11 34 24.6
Ki eP 11 34 02
Um iP 11 34 11.1
Ud eP 11 34 32
Formosa (h = 80 km).
Ud  iP 17 35 11.6
Um iP 18 00 54,5
Up  iPKP 18 03 51.6
Ki  iPKP 18 03 35.0
Um  iPKP 18 03 42.6
i 18 04 22,9
iPKS 18 07 04
eSS 18 23 45
vda i(PKP) 18 03 40,3
iPKP 18 03 51.0
De i(PKP) 18 03 51,0
iPKP 18 04 01.2
Tonga Islands (h = N),
Up  iPKP 19 49 11.3
Um  iPKP 19 49 03.7
Ud  iPKP 19 49 14.0
De iPKP 19 49 20,0
Santa Cruz Islands
(h = 150 km).
Up iP 21 05 31.6
Up iP 02 46 52.8
micr sec
P z' 0.1 1.0
Ki iP 02 46 36,8
micr sec
P Z' 0.1 1.0
Un iP 02 46 42,2
ipP 02 46 58.8
Ua iP 02 47 01.4
Talaud Islands.
h = 60 kn (Um).,
m = 6.2 (Up,Ki).
Ki i§Sn) 10 08 58.5
i(Lg1) 10 09 25.1
Up iP 10 42 58.4

(cont. )
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Ume&, Ud = Uddeholm,

De = Delary
1969 1969
Jan. 30 (cont.) Jan. 30 Ud ingg 13 31 38,9
Up i 10 43 06.0 i(sg 13 32 00.4
iX 10 43 26.7 i 13 32 11,0
iPP 10 46 49
i 10 47 02 "o 30  Ki @ iP 15 11 15.2
1SKS 10 53 29 Ua iP 15 11 41.4
is 10 54 06 Nevada. Underground
micr sec explosion.
P Z' 0.3 0.8
PP E 0.8 4 m 30 Ki @ iP 16 20 10.2
PP Z 3.5 3
PP Z' 1.6 1.3 "m 30 U4 1P 16 53 21.1
SKS E 0.9 3 Mindanao (h = 80 km).
Mx E 180 21
Mx N 280 22 n 30 Up iP 17 32 52.5
Mx Z 190 20 ipP 17 33 12.3
D = 10500 km = 94 1/2°, Ki iP 17 32 34,4
Ki iP 10 42 41.3 Ua  iP 17 33 01.1
ipP 10 42 53,2 ipP 17 3% 21.6
i5KS 10 53 16 De iPP 17 37 07.3
is 10 53 44 Talaud Islands.
micr sec h =75 km (Up,Ud).
P Z' 0.3 1.3
pP Z' 1.0 1.2 mn 30 Up iP 18 48 59.6
S E 20 9 Ki iP 18 48 45.8
S N 22 17 Um iP 18 48 50.5
Mx E 220 20 Ud  iP 18 49 08,2
Mx N 300 23 De iP 18 49 13.2
Mx Z 440 20, Celebes Sea (h = 520 km).
D = 10100 km = 917, ‘
Um  iP 10 42 46.4 C " 30 Up iP 21 05 21,0
i 10 42 48,5 Ki iP 21 04 36.8
ipP 10 42 59.6 Um  iP 21 04 56,0
iX 10 43 13,0 Ua  iP 21 05 27.6
i(PP) 10 46 11.2 i 21 05 38.5
i 10 46 44 Japan (h = 8 km).
Ua  iP 10 43 05.9 '
i 10 4% 12.8 " 317 Up iP 00 57 38,3
ipP 10 4% 19.0 ipP 00 57 52,5
iPP 10 46 50.8 iPP 01 01 36.1
De iP 10 43 14.4 iSKS 01 08 09
i 10 43 19.4 is 01 08 54
iX 10 43 45.6 micr sec
iPP 10 47 09.7 P z!' 0.1 1.0
Talaud Islands. h = 50 km PP Z' 0.1 1.2
(Ki,Um,Ud). Mx E 9.9 20
m="7.0, M =7.9 (Up,Ki). Mx N 15 21
Mx z 12 22
30 va i(Sg) 12 47 29.7 D = 10650 km = 96°.
Ki iP 00 57 21.0
" 30 Ki iP 12 51 28.9 ipP 00 57 35.4
ua iP 12 51 53.1 iPP 01 01 11
Talaud Islands iSKS 01 07 51
(h = 70 km). (cont.)
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,
De = Delary
1969 1969
Jan, 31 (cont.) Jan., 31 Ki iP 14 46 43.1
Ki es 01 08 24 Unm iP 14 46 07.7
micr sec Ua iP 14 45 44,7
P zZ' 0.4 1.5 De iP 14 45 11.7
SKS E 4.2 5 Crete (h = 35 km),
Mx E 12 20
Mx ¥ 20 22 n 31 Ki iPKP 15 18 06,7
Mx Z 19 20 o Um iPKP 15 18 13.0
D = 10300 km = 92 1/2". Ud  iPKP 15 18 22.8
Un iP 00 57 29.1 De iPKP 15 18 20.0
ipP 00 57 41.2 Tonga Islands
iPP 01 01 13.3 (h = 260 km).
iSKS 01 07 57
is 01 08 37 " 31 Up 1P 15 39 12.3 C
Uua ip 00 57 47.0 Greece-Albania (h = N).
ipP 00 57 58,9
De ePP 01 01 59 " 31 Ki iP 20 20 20.4
Halmahera., h = 50 km (Up, Talaud Islands
Ki,Um,Ud). (h = 70 km).
m=6,%3 M=6.6 (Up,Ki).
" 31 Unm iP 22 35 49.1 D
" 31 Up iP 04 20 36,8 D Bonin Islands
ipP 04 21 12.8 (h = 380 knm).
micr sec
P Z' 0,6 1.0 " 31 Up iPKP 23 50 19.5
Ki iP 04 19 43.0 i 2% 50 26,7
micr sec ipPKP 23 51 H2.8
P 7zt 0.1 0.9 micr sec
Um iP 04 20 08,5 D PKP Z' 0.8 0.7
i 04 20 17.0 Ki iPKP 23 49 58,1
ua iP 04 20 40.6 D micr sec
i 04 20 49.8 PKP Z' 0.1, 1.0
De iP 04 21 01.9 Unm iPKP 2% 50 07.9
i 04 21 11.5 ipPKP 23 51 47.7
Kamchatka., h = 150 km De iPKP 2% 50 29.0
(up). i 23 50 43,3
. South of Kermadec Islands.
"oo31 ya 4P 09 10 17.0 h = 410 xm (Up,Um).
Halmahera (h = N).
"31 ki i(Sg) 13 11 27.7
"o31 Up — Markus Béth
micr sec July 25, 1969

Mx E 1.9 20
Mx N 3.4 17

Ki iP 14 01 %1.4
micr sec
Mx N 2.6 21
Mx Z 3.5 21
Uud iP 14 01 58.2

Halmahera (h = N),
M = 5.9 (Up,Ki).
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Uppsala

(cont.)

SEISMOLOGISKA INSTITUTICHEN

BOX 517

751 20 UPPSALA 1

(cont.)

52.9

46
0%. 4

11.4
22,1
51
27
sec
18
18
20
96 1/2°.
54.7
Sec
18
16
15
01.3
44
31
06
31
19'8
2504

SEISMOLOGICAL BULLETIN
UPPSALA, XIRUNA, SKALSTUGAN, UMEA4,
UDDEHOLM and DELARY
Uppsala gUp): 59851.5'N, 17837.6'E; h =14m
Kiruna Ki): 67 50.4'N, 20 25,0'E; h =390 m
Skalstugan  (Sk):  63.34.8'N, 12016.8'E; h = 580 m
Ume& §Um): 63,48.9'N, 20 14.2'E; h =16m
Uddeholm Ud): 60 05.4'N, 13- 36.4'E; h = 240 m
Delary (De):  56°28.3'N, 13°52.1'E; h = 150 m
FEBRUARY 1 - 28, 1969
1969
Ki iP 05 20 47.2 Peb. 1 (cont.)
Atlantic Ocean (h =
Up iP 07 54 27.1
Ki iP 07 54 06.5 n 1 Ua ip 22 24
Un iPp 07 54 12.0 Aleutian Islands
Ua  iP 07 54 32.6 (h = 25 ¥m).
Mindanao (h = N).
LI Ki P 00 30
Ki iSn 13 29 10.1 Ud iP 00 31
iSg 13 29 26,2 North of Halmahera
Um iSn 13 29 52.4 (b = N).
isg 1% 30 22.0
Off coast of gorway, near " 2 Up iP 01 52
Lofoten, 67.5 N, 10.7 E. i 01 52
Origin time = 13 27 24, iSKS 02 02
Solution obtained by is 02 03
combination with the Tromsd micr
reading of Pg. Mx E 3.4
Mx N 3.6
Up iP 14 00 52.6 Mx Z 4.5
D = 10700 km =
Ua ip 14 48 49.7 Ki iP 01 51
Talaud Islands (h = N). micr
Mx E 2.4
Um iP 15 02 59.4 Mx 2.5
Mx Z 3.6
“Up iP 16 32 40.4 Un iP 01 52
Ki iP 16 32 23.8 C iPP 01 55
Um eP 16 32 32 iSKS 02 02
Ua iP 16 32 49.4 is 02 03
North of Halmahera iPs 02 04
(h = N), Ud  iP 01 52
i 01 52
Up iP 20 14 07.3 North of Halmahera (h = N).
Ki iPp 20 14 40.7 M = 6.0 (Up,Ki).
Um  iP 20 14 26.7
Ud  iP 20 13 59.2 noo2 Up iP 02 20

28.5
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,

1969
Feb.

n

n

(cont.)

Ki iP 02 20
Um iP 02 20
Ud iP 02 20

North of Halmahera
(h = N)'

Ua iP 02 47
North of Halmahera
(h = N)a

Um iP 05 34
Ud iP 05 35
North of Halmahera
(h = N).

Up  iPeP 08 08
Ki eP 08 07
Um iP 08 07
Japan (h = 60 km).

Ki eP 16 34
Um iP 16 34
U4  eP 16 34

North of Halmahera
(h = N).

Ki ePg 01 26
iSg 01 26
D =170 km = 1
Umn iSg 01 27

Nord%and, Nogway,
67.9°N, 16.5 E.
Origin time = 01 25

De = Delary

1969
Feb.

11.6
15.8
36.6

46.0

04.5
06
21-5

29
339
53

05

24.1
-Sé.

55.9

34.

Solution obtained by
combination with the
Troms6 readings of Pg

and Sg.
Up iPKP 08 09
iSKP 08 12
micr
PKP z' 0.7
Ki ePKP 08 09
iSKP 08 12
micr
SKP Z' 0.4
Um iPKP 08 09
i 08 09
iSKP 08 12
Ud iPKP 08 09
ipPKP 08 12

(cont.)

47.2
29.7
sec
0.6
33
10.9
sec
1'5
35'7
44.6
21.4
49.8 D
15.3

3

(cont.)

De iPKP 08 09 59.2
iPKP2 08 10 25,5
ipPKP 08 12 19.3

Tonga~Kermadec Islands.
h = 650 km (Ud,De).

pPKP at De is remarkably
large (on 2!').

Up i(P) 08 21 03.8
Uua iP 08 20 38.4
These phases could
possibly be SKKP to the
preceding shock.

Up iPKP 08 32 06.8
iSKP 08 34 50.6

micr sec

PKP Z' 0.4 0.7
Ki iSKP 08 34 31.2
Um iPKP 08 31 55.4
Ud iPKP 08 32 09.4
iSKP 08 34 52.7
De iPKXP 08 32 19.7

ipPKP =~ 08 34 39.9
Tonga=-Kermadec Islands.
h = 640 km (De).

Up iPKP 08 36 35.0
micr sec
PKP z' 0.8 0.6
Um iSKP 08 39 04.9
Ud iPKP 08 36 37.5
iSKP 08 39 16.8
De iPKP 08 36 47.0
i 08 36 51.4

Tonga-Kermadec Islands
(h = 650 km).

Up iP 09 07 49.3
Ki 4P 09 06 59.3

i 09 07 04.5
Un iP 09 07 21.7
Ud  iP 09 07 53.8
De iP 09 08 13.2
Kurile Islands (h = N).
Up eP 09 57 58
Um iP 09 57 44.1
Ud eP 09 58 10

i 09 58 19.4

Tuzon (h = 60 km).
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,

De = Delary
1969 1969
Peb., 3 Up iSg 12 30 30.2 Feb. 3 (cont.)
Un iSg 12 31 16.2 Up micr sec
Ud  iSg 12 31 43.6 Mx E 17 19
Esthonia-Gulf of Finland. Mx N 40 20
Explosion? Mx z 23 18,
= 10550 km = 95°.,
n 3  Um iP 15 26 19.6 Ki iP 21 54 46,8 C
i 15 26 25.2 i 21 54 51.3
i 21 58 20.3
" 3 Ud iP 17 25 25.4 iPP 21 58 26
North of Halmahera iSKS 22 05 13
(h = N). is 22 05 34
micr sec
" 3 Up eP 19 14 52 P E 1.6 4
ePP 19 18 54 P 7 3.8 8
micr sec P z' 0.8 1.0
Mx E 1.7 18 PP E 3.1 9
Mx N 3.0 21 PP 7 4.8 8
Mx Z 2.9 18 PP Z' 0.5 1.7
Ki iP 19 14 37.7 C SKS E 7.0 4
micr sec SKS N 2.2 4
Mx E 2.4 19 S N 5.9 5
Mx N 3.7 21 Mx E 19 20
Mx Z 2.0 18 Mx N 35 21
Um  iP 19 14 43.4 Mx Z 37 22
i 19 15 01.7 D = 10150 km = 91 1/2
iPP 19 18 34.3 Um iP 21 54 53.1 C
iSKS 19 25 10 i 21 54 55.4
is 19 25 51 i 21 58 21.5
Ua  iP 19 15 02.9 i 21 58 26
North of Halmahera iPP 21 58 32
(h = N), iSKS 22 05 21
= 6,0 (Up,Ki). is 22 05 44
iPS 22 07 08
n 3 Ua iP 19 34 59.1 Ua  iP 21 55 12,1 C
i 21 59 00.8
" 3 Ud iP 21 43 07.7 iPP 21 59 16.1
iSeS 22 06 30.5
n 3  Up iP 21 55 03.9 C De iP 21 55 20,1
i 21 55 07.0 iPP 21 59 19.6
i 21 58 51 Talaud Islands (h = N).
iPP 21 58 56 m=17.0, M =7.0 (Up,Ki).
iSKS 22 05 32 Multiple P and PP.
is 22 06 13
iPS 22 07 34.7 "4 Up —_—
micr sec micr sec
P Z' 0.7 1.0 Mx E 6.9 21
PP E 2.2 6 Mx N 6.8 22
PP Z 1.5 3 Mx 7z 8.2 21
PP Z' 1.0 1.7 Ki eP 01 51 54
SKS E 1.5 4 eSKS 02 02 31
S E 6.5 4 micr sec
S N 7.0 5 Mx E 7.7 22

(cont.) (cont.)
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,

De = Delary
1969 1969
Peb. 4 (cont.) Peb. 4 (cont.)
Ki micr sec Peru (h = 15 km).
Mx N 13 22 m= 6.5, M = 6.0 (Up,Ki).
Mx z 12 22 If X is interpreted as pP,
Umn iP 01 51 50.6 the focal depth becomes
i(PP) 01 55 30.1 45 ¥m (Ki,Um,Ud,De).
iPP 01 55 46
15KS 02 02 20 "o Ki iP 04 55 08.4
is 02 02 59
isSs 02 09 40 "oog Um  iP 10 33 53.4
Ua ip 01 52 07.1
i 01 52 13.9 "4 Ua eP 11 21 01
i(PP) 01 56 01.9 i 11 21 08.3
Celebes (h = N).
M = 6.3 (Up,Ki). nooyg Ki  iSKP 11 49 16.2
Um  iPKP 11 46 53.1
" 4 Up iP 03 24 15.5 iSKP 11 49 27.9
i 03 24 23,7 Ud  iPKP 11 46 54.6
iSKP 11 49 42.1
" 4 Up P 04 23 55 De  iSKP 11 49 51.4
i 04 24 15.1 Piji Islands (h = 620 km).
iSKS 04 34 33
is 04 35 37 "4 Up eSy 12 14 47
micr sec is 12 14 55.6
SKS E 0.7 8 iRg 12 15 13.9
x E 3.8 22 Ki iSg 12 17 43.2
Mx ¥ 1.9 19 iRg 12 18 04.7
Mx Z 5.0 22 Um iSg 12 15 43,2
D = 11200 km = 101 . Ud eSg 12 16 10
Ki eP 04 24 06 De iSg 12 16 37.7
iX 04 24 18.4 Esthonia, near Reval.
iPP 04 28 18 Origin time = 12 13 00.
iSKS 04 34 39 Probably explosion.
micr sec
PP E 0.8 17 "oog Ki iP 17 33 18.1 C
PP Z 1.0 7
SKS E 1.2 10 "5 Un iP 05 35 08.6
Mx E 2.2 20
Mx N 2.8 22 "5 Ua  iP 05 52 04.9
Mx Z 6.3 22 _
D = 11350 km = 102", "5 ud iP 09 25 45.5
Un  iP 04 24 07.2 De iP 09 25 13.4
ix 04 24 19.0 Crete (h = 60 km).
iPP 04 28 14
i(PP) 04 28 30.4 "5 Um  iP 10 02 34.8
iSKS 04 34 40 Ua iP 10 02 59.0
is 04 35 42 Bonin Islands (h = N).
iPs 04 37 16
Ua iP 04 23 54.2 D "5 ua  iP 10 50 0%.3%
iX 04 24 06.0 North of Halmahera
De iP 04 23 55.5 (b = 35 km).
ix 04 24 06.3%
(cont.) L Up iSg 12 10 53.9

(cont.)
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,

De = Delary
1969 1969
Feb. 5 (cont.) Feb. 6 (cont.)
Ud iPg 12 10 04.9 De iP 09 45 04.3
isSg 12 10 Zg.7 Aleutian Islands.
D =160 km = 1.4 . h =50 km (Ud).
De iSg 12 10 43.6
Véstsrgatlang, Sweden, " 6 Um iP 13 08 12,7
58.6 N, 13.6 E. i 1% 08 27.9
Origin time = 12 09 36. Ud ip 13 07 38.3
(Italy).
" 5 Um eP 20 11 22
Mindanao (h = 60 km). " 6 TUp iP 14 52 41.6
Ki iP 14 51 47.4
" 5 Um iP 20 29 52.9 Um  iP 14 52 15.0
Ua  iP 20 29 54.1 Ud iP 14 52 39.8
Iran-USSR (h = N). ipP 14 52 54.9
De iP 14 5% 03,1 D
" 5 Ud eP 2% 56 18 Alaska. h = 60 km (Ud).
Atlantic Ocean (h = N).
" 6 ki i(P) 14 54 04.3
" 6 Up eP 04 41 29
Um iP 04 41 07.7 " 7 Ki iP 01 10 29.0
Ua  iP 04 41 39.1 C i 01 10 35.8
Japan (h = N). Um iP 01 10 03.5
Ua iP 01 10 00.4
" 6 Up eP 05 36 58 De iP 01 09 48.6
Un  iP 05 36 39.1 Iran (h = 50 knm).
va iP 05 37 06.3 C
Japan. " 7 Ua iP 01 17 11.1 C
Origin time = 05 26.0.
" 7 Ua iP 07 19 59.4 D
" 6 Up iP 07 45 46,0
Ki iP 07 45 15.5 " 7 Um iP 09 35 32.7
Um  iP 07 45 28.7 Ud iP 09 35 55.2
Ud iP 07 45 52.3 India (h = N).
De iP 07 46 03.3
Mariana Islands " 7 Ki iPn 10 13 00.3
(h = 60 km). iSn 10 13 59.8
iLg1 10 14 18.6
" 6 Up iP 08 46 55.3 D = 560 km = 5.0 .
Ki iP 08 46 06.4 Sk iSg 10 16 47.9
Un iP 08 46 25.9 Um iSn 10 14 38.2
ipP 08 46 31.1 iSg 10 15 14.7
Ud  iP 08 46 57.6 Ud  eLgl 10 17 44
ipP 08 47 02.2 Nort%west Rugsia,
De iP 08 47 14.8 67.5 N, 33.5 E.
Japan. h = 20 km (Um,Ud). Origin time = 10 11 42.
Explosion?
" 6 Up iP 09 44 43.4
Um  iP 09 44 16.2 " 7 Ki iP 20 58 49.2
iPcP 09 44 49.5
Ua iP 09 44 42.7 " 7 Um iP 21 37 13.3 D
ipP 09 44 56.0 (cont.)

(cont.)
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,

1969
Feb.

n

7

1969
Feb.

De = Delary
(cont')
Uuda 1P 21 37 23,3 D
California (h = 6 km).
Up iSn 22 28 05.3
Ki iPn 22 25 30.7 C
iSn 22 26 11.4
iSg 22 26 ZZ.B
D =370 km = 3.3,
Sk iPn 22 25 38.1 n
iSn 22 26 25.3
iSg 22 26 43.2
i 22 27 Og.1
D =420 km = 3.87, n
Um iPn 22 25 57.1 C
iSn 22 26 57.9
i 22 27 01.8 "
iLg1 22 27 13.1
D=570km = 5.1 .
Ud iPn 22 26 26.4
iSn 22 27 51.0

Off west coast of Norway,

near Lofotenb

67.5°N, 11.8°E.
Origin time = 22 24 38,

Un

Ki

Xi

Xi

Ki

Xi

Ki

Ki

Sk
Um

iP 2% 18 02.7
i(sg) 23 23 09.4
iP 05 28 18.2
1"
iP 06 22 20,2
1"
eP 07 45 10
i 07 46 50,7
iP 07 50 18,0
iP 11 08 54,8 "
iPn 12 15 07.8
iSn 12 15 45.4
iSg 12 16 01.2
D=34O lC[Il =3'1 .
eSg 12 18 26
iSn 12 16 27.4
iSg 12 16 58.2 "

Nortgern Fin%and,
67.4 N, 28.5 E. "

Origin time

Explosion?
Up iP
Ud iP

i(sg)

12 14 17.

12 28 59.4

16 48 15.6
16 48 31.4

10

10

30 43.4
31 22.2 C
33 07.9
30 58.7
31 12.7
30 58.5 C
30 41.0 C

25 38.5 D

40 34,2
km).

45 45
45 54,8
r sec
20
45 32.5
I Sec
11
10
12
45 29,0
45 56.4
46 06.4
35 Jm
(Up,Ki).

00 39.0

38 39.0 C
39 24.8
39 08.6 C
38 36.1

11 32,7
13 04.6
12 17.0
12 14.0
11 29.0
10 40.3

44 39.6 D
28 36.7

28 33.1
28 46

Up iP 2%
Ki iP 23
iPP 23
Um iP 23
i 23
Ud iP 23
De iP 23
Iran (h = 50 km).
Ud iP 04
North of Halmahera
(h = 50 km).
Ud iP 14
Mindanao (h = 140
Up eP 15
ipP 15
mic
Mx N 2.0
Ki iP 15
mic
Mx E 0.6
Mx N 0.4
Mx 7z 0.8
Um iP 15
Ud iP 15
ipP 15
Burma-China. h =
(Up,Ud). M = 5.3
Ki i(sg) 16
Up iP 18
Ki i(p) 18
Um iP 18
Ud iP 18
Ghana (b = ).
Up iP 23
Ki iP 23
Sk iP 23
Um iP 23
Ud iP 23
De iP 23
Hungary (h = N).
Ki iP 05
Ki iP o7
Un iP o7
Ud eP o7
Sumatra (h = N).



Up

1969
Feb.

n

n

i

n

1

"

-7

Uppsala, Xi = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,

10

10

10

10

10

10

10

10

Unm iP 07 39
Up iP 12 13
Ua iP 14 22
North of Halmahera
(h = 80 km).
Up iP 14 33
Xi iP 14 33
micr
P Z2' 0.1
Sk eP 14 33
Un iP 14 33
va iP 14 33
Talaud Islands
(h = 60 km).
Up iP 18 13
i 18 13
Um iP 18 13
Ki iP 20 04
Um  iP 20 27
i 20 27
Svalbard (b = 30 km)
Up iP 21 58
Um  iP 21 58
Ua  iP 21 59
De iP 21 59
Kurile Islands (h =
Up iP 23 13
i(PKP) 23 16
iPKP 23 16
. iSKP 2% 18
iPP 23 19
iPKS 23 19
iSKKP 23 27
micr
PKP Z 4.7
PKP  Z' 1.1
SKP  Z 4.6
SKP  Z' 0.7
PKS E 0.9
PKS N 3.8
SKKP Z 1.6
SKKP Z' 1.7
Mx E 7.2
Mx N 9.0
Mx Z 6.1
(D = 15650 km
(cont.)

23.0
21.2

54.2

14.9
00.0
sec
1.0
20
04.7
23,0

19.1
22,7
06.0

47.6

De = Delary

1969

Feb, 10

"

(cont.)
Ki i(PKP) 23 15 53.2
iPKP 2% 16 07.1
\ iSKP 23 18 35.6
iPKS 2% 19 36
micr sec
PKP Z 2.7 4
PKP  Z' 1.2 1.0
“SKP E 2.1 9
SKP N 4.8 10
SKP 7 12 9
SKP  z' 8.1 2.0
PKS E 4.9 9
PKS N 5.5 10
Mx E 4.9 18
Mx N 4.0 20
Mx Z 9.9 21

(D = 14800 km = 133°).
Sk i(PKP) 23 16 08.4

~ iPKP 23 16 11.3
\ 1SKP 2% 18 52.3
iSKKP 23 27 38.4
Unm iP 23 13 24
i(PKP) 23 16 00.9
iPKP 23 16 03.2
iSKP 23 18 46.5
iPKS 23 19 44
iSKKP 23 27 42,9
Ud  iPKP 23 16 17.1
iSKP 23 18 58.6
iSKKP 23 27 24.6
De  iPKP 2% 16 29.5
iSKP 23 19 03.9

1iSKKP 23 27 08,7
Tonga—-Kermadec Islands
(h = 670 km).

M = 6.5 (Up,Ki).
M not corrected for
focal depth.

Ki iPKS 23 24 30
micr sec
PKS N 3.7 8
Um iSKP 23 23 40.0
De iPKP 23 21 21.4

Tonga~Kermadec Islands
(h = 670 km).

va i(p) 23 45 07.4
Ki  iSKP 23 52 00.8
Sk  eSKP 23 52 22
Um i(PKP) 23 48 59.9

iSKP 2% 52 15,7
(cont.)
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Up

1969

Feb.

n

n

1t

"

Uppsala, Ki = Kiruna,

10

11

11

11

11

11

11

11

(cont.)

Ud
De
Um
Up
Up
Um
Up

Um

Up

Ki

iPKP
iSKP
iPKP

iP
eP
eP
eP
iPp

iP
i

iP
iPP
is
eSa
iss

P
P
PP
PP
S
Mx
Mx
Mx

iPP
is

eSa
edsS

W HdHdHH
Hd Hd

SEEE

-8 =

De = Delary

49
52
49

16

oNEHE NEHNN

~
(o)}
(@]

16
16
18
22
25
25
28

1969
Feb. 11

04.5

36.8

15.3 D

24,1 D

14

21

05

54.8 moqq

07.6
15.1

39.8 C

km = 41 1/2°.

33.6 C

37.8

13

49

03 " 11
38

42 "1
sec

12

18 "

Sk = Skalstugah, Um = Umed, Ud = Uddeholm,

(cont.)
Sk iP 22 16 59.1 C
Um  iP 22 16 30.3 C
i 22 16 36.5
iPP 22 18 04
iS 22 22 38
iSsS 22 25 19
ud iP 22 16 56.0 C
De iP 22 16 58.3 C
Kirghiz=Sinkiang (h = N).
m= 6.4, M =7.1 (Up,Ki).
Double P.
Up iP 22 29 35.4
micr sec
P Z' 0.1 0.9
Mx E 14 21
Mx ¥ 18 20
Mx Z 13 20
Xi iP 22 29 22.5
iSKS 22 39 17
ipS 22 42 21
micr sec
P Z' 0.7 1.0
SKS E 29 9
Mx E 23 18
Mx N 13 19
Mx Z 51 19
Sk iP 22 29 42,5 C
Um iP 22 29 25.3
Ud iP 22 29 43,2
De iP 22 29 49.7 C

Banda Sea (h = 450 km).
m=7.0, M = 6.8 (Up,Ki).
M not corrected for focal

depth.
Ki ip 22
Up iP 22
Ki iPp 22
i 22
Um iPp 22
Ud ip 22
De iP 22

Kirghiz—-Sinkiang
Origin time = 22

44

51
51
51
51
52
52
(n
44

59.0

47.2
40.8
45.0
38.3 C
03.6
06.0
=N).
02.3.

Same hypocenter as for

Peb. 11, 22 16.

Up  iP 00 30 21.7
i 00 30 25.1

(cont.)



Up = Uppsala, Ki = Kiruna,

1969
Feb.

n

n

12

12

12

12

12

12

12

12

12

12

12

12

De = Delary

(cont.)
Ki 4P 00 30 16.0

i 00 30 20.7
Sk iP 00 30 41.6
Un  iP 00 30 15.5

i 00 30 17.7
ua iP 00 30 38.8

i 00 30 43.8
De iP 00 30 40.5
Kirghiz=Sinkiang (h = N).
Double P,
Ud  iP 04 25 20.0
Kirghiz-Sinkiang (h = N).
Up iP 08 47 43.3
Ki iP 08 48 51.9

i 08 49 23.5
Un iP 08 48 16.3
Ua  iP 08 47 57.1 C
De iP 08 47 24.9
Turkey.
Um  iP 12 28 05.3
Ud  iP 1% 38 41.9
Up iP 14 49 52,9
Up iP 15 50 07.3
Ki iP 15 49 11.6 C

micr sec

P Z' 0.1 1.2
Sk iP 15 49 49.0
ud  iP 15 50 10.4 C
De iP 15 50 32.8
Kamchatka (h = 45 km).
Um  iP 16 08 43.9
uda  iP 16 08 04.8
Sk eP 16 24 36

i 16 24 45,3
Um  ePKP 18 59 01
Ud  iPKP 18 59 11.2 ¢
De iPKP 18 59 20.9

Sk = Skalstugan, Um = Umed, Ud = Uddeholm,

-9 -

Tonga-Kermadec Islands
470 ¥m).

(n
Um

Up

iP

iP

19 10 13.3 C

21 46 29.7 C

1969
Feb.

n

"

"

1"

13

13

13
13

13

13

Ki

Sk

Um

Ud

De

iP
i
ipP
iP
1
ipP

P
iP
iXx
iP
ipP
iX
iP
ipP
iP

Zt

01 46
01 46
01 47
01 45
01 46
01 46
micr
0.2

01 46
01 47
01 46
01 46
01 47
01 46
01 47
01 47

Aleutian Islands.
h = 45 xm (Up,Ki,Um,Ud).
The phase denoted X could
be P of another shock.

Ki iP 02 55
Un 4P 02 55
Java (b = 15 km).
Unm iP 0T 04
Ud iP 09 02
North of Halmahera
(n = n),
Up 1iPKP 10 22
Ki iPKP 10 22
Sk iPKP 10 22
i 10 22
Um iPKP 10 22
i 10 22
Ud iPKP 10 22
De iPKP 10 22
i 10 22
Kermadec Islands
(h = 25 ¥m).
Ki iPKP 10 32
ud iPKP 10 32
i 10 32
Up —_—
micr
Mx E 1.5
Mx N 1.8
Mx Z 2.2
Ki iP 10 35
(cont.)

51.9
5645
04.1
59.8 C
03.5
10.4
sec
1.0
29.6 C
16.9
26.0 C
37,8
14.3
51.8 C
03.4
14.6 C

39.5
21.2
33.0
34.8
27.8
32.9
41.7
52.3
55.5

21.2
43.9
49.6

sec
16
18
17
32.0
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud

1969
Feb.

n

13

13

13

13
13
13

1969
Feb.

De = Delary
(cont.)
Ki  i(pP) 10 35 41.5
i 10 35 50.4
eS 10 46 30
micr sec
S N 0.8 12
Mx E 1.5 18
Mx N 2.8 22 "
Mx Z 2.8 19O
D = 10100 km = 91 .
Un i8S 10 46 37
Ud eP 10 35 58
i(pP) 10 36 07.8 "
Mindanao (h = N
M= 5.8 (Up,Ki). "
Up iP 11 19 53.0
micr sec
Mx E 0.8 14
Ix N 1.5 15
Mx Z 1.3 17
Ki iP 11 20 18.2
ipP 11 20 27.3
micr sec "
Mx E 2.7 14
Mx N 2.1 14
Mx Z 4.7 15
Sk iP 11 20 23.8
ipP 11 20 32.8
Um iP 11 20 00.8
i 11 20 15.5
iPP 11 21 50.9
Uud iP 11 20 08,0 C
ipP 11 20 17.6
i 11 20 29.3 "
iPP 11 22 01.4
De iP 11 19 55.9 "
West Pakistan.
h = 40 km (Ki,Sk,Ud).
M = 5.4 (Up,Ki).
Up iSg 12 04 31.1 "
iRg 12 04 40.9
Un  iSg 12 05 10.6
Ud iSn 12 05 12.0
iSg 12 05 45.1

Esthonia~Gulf of Finland.
Probably explosion.

va 4P 13 56 48.1
Up eP 14 06 36
Ki 4P 14 30 21.7

13

13

13
13

13

13
13

13

13

= Uddeholm,
XKi iP 15 16 07.3
Un eP 15 15 %6
i 15 15 54.7
uda ip 15 15 02.4
De iP 15 14 33.8
crete (h = N).
Up ePKP 15 30 56
Sk ePKP 15 30 51
Um  iPKP 15 30 44.6
Ud  ePKP 15 30 58
Umn iP 15 42 55,9
Ki iSg 16 19 02,5
Sk iSg 16 19 09.4
Un iSn 16 19 17.6
isSg 16 19 36.9
Nord%and, Norway,
66.6 N, 14.1°E.
Origin time = 16 17 32.
Explosion?
Up eSg 18 05 17
i 18 05 19.5
Sk  iLg1 18 06 14.0
Ua iPg 18 04 17.6
iSg 18 04 37.7
D =90 km = 0.8 .
De 1iSg 18 05 36.7
Vérm%and, Swgden,
59.4 N, 13,0 E.
Origin time = 18 04 02,
va iP 21 02 42,9
Up  1iPKP 21 41 00.4
Sk iPKP 21 40 54.2
Um  iPKP 21 40 49.2
Ud  iPKP 21 41 02,7
Up iSg 23 30 46.5
Um iSg 23 32 21.4
Ud ePg 23 30 17
iSg 23 30 25.6
iRg 23 30 28.4
D=80km =0.7.
Dale%arlia, gweden,
60.3°N, 15.1 E.
Origin time = 23 30 03.
Explosion?
Up iP 2% 4T 46.4

(cont.)



Up

]

1969
Feb.

”"
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Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,

13

14

14

14

14

14
14

14

14

14
14
14
14

14
14

(cont.)

De = Delary
1969
(cont.) ‘ Feb. 14
XKi iP 23 47 14.1
Um iP 23 47 28.2
Ud iP - 23 47 53.3
Bonin Islands
(h = 410 ¥m).
Unm ePS 01 07 47 " 15
- Peru (h = 20 km).
Ki eP 05 06 29 n 15
Ud iP 05 06 51.6
Talaud Islands " 15
(h = 100 ¥m).
1 15

Uda iP 08 44 16.3

i 08 44 31.0
Vancouver Island (h = N). "5
Unm iP 10 27 09.8
Um iP 10 43 54.6
Up iSg 12 26 24,2
Ud iPg 12 26 08,2

iSg 12 26 29,0

D =180 km = 1.6 .
De 1iSg 12 26 48.4
O'steggb'tland6 Sweden, " 15
58.6 N, 15.5 E.
Origin time 12 25 36. " 15
Ki eP 13 23 16
Um iP 13 23 23.4

i 13 23 29.0
Mexico (h = 20 km). "5
Umn iP 13 40 14.7
Uud iP 13 40 46.3%
Japan (h = 60 km).
Um iP 13 47 40.3 C
Ki iP 16 17 42.4
Ki iP 16 20 53,5
Up iP 16 51 04.1
Sk eP 16 50 55 " 15
ud iP 16 51 05.3
Up iP 19 10 43.1
Ud iPg 21 11 45.1

(cont.)

ud iSg 21
iRg 21
D =80 kn =

Origin time = 21

Explosion?

Up i(Sg) 00

ua i(sg) 00
Um iP 00
va iP 01
Um iP 04
Ua iP 04
Up iPKP 09
Um  iPKP 09
iSKP 09
i 09
Ua  iPKP 09
i 09
iSKP 09
De  iPKP 09

11 53.8
11 57.6
ol7g.
11 31.

07 03.5
06 03.3

37 06.0
35 25.8 C

56 09.7
56 23.8

02 00.5
01 58.5
04 43.0
04 46.4
02 02.8 C
02 18.4
04 55.1
02 13.8 C

Tonga~Kermadec Islands

(h = 550 km).

ud iP 09 29 08.5
Unm iP 11 28 38.4
i 11 28 42.7
1 11 29 06.0
Haiti (h = N).
Up iPKP 14 O7 56.4
i 14 07 59.3
Ki iPKP 14 07 43.4 C
micr sec
PKP Z' 0.1 0.9
Sk iPKP 14 07 5%.6 C
Um iPKP 14 07 48.8 C
Ud iPKP 14 07 58.4
De iPKP 14 08 04.8
iSKP 14 11 15.8

New Hebrides Islands

(h = 210 km).

Up iPKP 15 21 30.7 D
i 15 21 34.4
micr sec
PKP Z' 0.2 0.8
Ki iPKP 15 21 13.1
(cont.)



Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,
De = Delary

1969
Feb,

n

"

15

15
16

16

16

16

(cont.)

Um iPKP
i

Ua iPKP

De iPKP

- 12 =

15 21 18.5
15 21 27.0

15 21 32.9 D
15 21 42.6 D

Tonga-~Kermadec Islands

(h = 680 km).

Ud

Up

Xi

Sk

Um

Ua

De

ip

iP
iX

X
x
Mx
Mx
ip
iX
iLg1

Mx
Mx
Mx
iP
iX
i
iPp
iX
iPP
i
iLi
iLg1
iPp
iX
iP

N =N

N =

20 38 08.1

00
00
mic
0.1
004
0.5
0.7
00
00
00
mic
0.8
0.4
0.9
00
00
00
00
00
00
00
00
00
00
00
00

Kirghiz-Sinkiang
M =5.0 (Up,Ki).
The phase marked X is
considerably bigger than
P; either it is the P of
a new shock in the same

place or pP.
case, the focal depth

becomes 45 km.

Um iP
va  iP
Tadzhik SSR.
Ki iP
Ud  iP

Crete.

06
o7
r

06
06
20
r

07
07
07
06
06
08
17
19
20
07
o7
07
(n

55
05
se
0.
9

10
9

49.5 C

59
46
se
11
9

11

15.0 C

25
29
46
56
29
58
14
03

12.1 C

21
24

.9
.1
c
8

3

c

'1
.O
.7
o
.1

.9
.0
N).

In the latter

09 29 15.6

15 11 18.3

16 40 27.2
16 39 26.9

Ki iP 23 18 56.7
Um iP 23 19 02.4 C
cuba (h = N),
Up iP 00 56 30.8 C
i(PP) 01 00 07.8
eSKS 01 07 09
is 01 07 40
micr sec
P Z' 0.1 0.7
S N 4.0 18
Mx E 9.8 22
Mx N 15 21
Mx Z 9.0 20
D = 10800 =97 .
Ki iP 00 56 13.5 C
iSKS 01 06 45
eS 01 07 12
ePKPPKS 01 25 08
micr sec
P Z' 0.2 1.0
SKS E 2.8 9
SKS N 0.6 T
S N 2.9 15
Mx E 10 19
Mx N 12 22
Mx Z 16 20 o
D = 10400 km = 9% 1/2 .
Sk eP 00 56 36
iPP 01 00 48.8
Um  iP 00 56 19.5
iPP 01 00 06
i 01 01 08.6
is 01 07 23
iPS 01 08 47
iPKKP 01 13 19.0
iSS 01 13 52
Ua iP 00 56 3%6.9
i 00 56 39.3
iPP 01 00 41.0
i 01 05 53.8
i 01 07 40.0
iPKKP 01 13 08.0
De iP 00 56 45.4
North of Halmahera
(h = 15 ¥m).

m = 6.53 M= 6.5 (Up,Ki).

Up: (PP

may belong to the

group of early PP-phases,
typical for this distance
range, Ud: the phases at
01 05 and 01 07 may belong

to another shock.
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,
De = Delary
1969 1969
Feb. 17 Up eP 01 29 17 Peb. 17 (cont.)
Ki iP 01 29 03,0 Um iP 07 40 02.1
i 01 29 08.7 ipP 07 40 23.4
Sk eP 01 29 22 ud eP 07 40 32
Um  iP 01 29 05.7 ipP 07 40 53.1
i 01 29 14.6 De eP 07 40 48
ud iP 01 29 24.6 ipP 07 41 08.3
North of Halmahera Japan,
(h = 90 km). h = 80 km (Up,Ki,Um,Ud,De).
" 17 Ki iP 01 39 20.5 " 17 Ki iP 09 18 25.6
Ud iP 01 39 45.5 D Sk iP 09 17 57.6
i 01 39 57.7 Ud iP 09 17 25.6
North of Halmahera De iP 09 16 53.6
(h =), crete (h = 15 km).
" 17 Ud iP 01 50 05.0 " 17 Xi eP 20 27 09
North of Halmahera Um iSKS 20 37 35
(h = N), es 20 38 11
Philippine Islands
"7 Ua iP 01 52 09.4 (h = 70 ¥m).
North of Halmahera
(h = W), "18  Ki —
micr sec
" 17 Ud iP 02 14 06.5 Mx E 0.5 15
North of Halmahera Mx N 0.6 16
(h = 80 ¥m). Mx 7 0.8 14
Um is 02 18 52
" 17 Sk 4P 02 17 52.7 Gulf of California
(h = N).
" 17 Ud iP 02 48 48,1 C
i 02 49 02.9 " 18 Up iPKP 05 34 12.9
North of Halmahera Ki iPKP 05 %4 03.9
(h = 30 km). iSKP 05 37 30.5
. TUm iPKP 05 34 09.9
" 17 Ud iP 04 18 48.9 iSKP 05 37 36.2
North of Halmahera ud iPKP 05 34 14.9
(n = N). De  iPKP 05 34 26.1 C
ipPKP 05 34 54.7
n 17 Ki iP 06 53 27.6 Tonga~Kermadec Islands.
Ua  iP 06 53 44,7 h = 100 km (De).
North of Halmahera
(h = 100 ¥m). " 18 Um iPKP 10 55 08.7
i 10 55 15.3
m 47 Up iP 07 09 39.3 ua e(PKP) 10 55 27
Um  iP 07 09 13.5 C Kermadec Islands (h = N).
Ud iP 07 09 44.8
De iP 07 10 03.5 "m 48 Up iSg 13 02 03.7
Kurile Islands (h = 50 km). Sk eSg 1% 03 52
Um iSg 13 02 47.2
" 17 Up iP 07 40 24.1 Ud iSg 13 03 02.1
ipP 07 40 46.2 Southwest Finland.
Ki iP 07 39 47.2 Explosion?
ipP 07 40 05.7
<eont.§ " 18 De iP 13 39 36.4
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Up = Uppsalay Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,
De = Delary
1969 1969
Feb, 18 Um iSg 14 01 29,7 Feb. 19  (cont.)
Ud iSn 14 02 09.7 De iPKP 03 41 17.3 C
iSg 14 02 37.3 Tonga~Kermadec Islands
Probably southwest Finland. (h = 160 km).,
Explosion?
" 19 U4 iP 04 06 52.3%
"o18 Ki iP 14 48 17.4 i 04 06 58.8
Atlantic Ocean (h = N).
"no18 Up iP 15 14 58.1
" 19 Ki iP 08 49 48,1
"o 18 Ki @ iP 16 19 03.9 Um  eP 08 49 56
Ua  iP 08 50 22,1
" 18 Ki €P 16 31 21 Formosa (h = 60 km).
" 48 Up iS 19 58 41 " 19 Um i(Sg) 10 09 16.3
Un iS 19 59 24
Atlantic Ocean (h = N). " 19  Um  iP 13 07 52.8
i 1% 08 22.6
" 18 Up iP 19 59 39.9
i 19 59 43.4 " 19 Up i(P) 18 22 33.8
Ki iP 19 59 56.7 Ua iP 18 22 34,1 C
Sk iP 20 00 08.9
Un  iP 19 59 43.1 " 19 Up iP 18 38 19.9
Ua iP 19 59 56.0 C Ua iP 18 38 34.9 C
West Pakistan
(h = 50 km). " 19  Um iP 18 41 02.9
m 18 Ki  iSKP 21 03 45,2 " 99 Ki iP 20 39 50.5 ¢
Um  iPKP 21 01 24.3
iSKP 21 03 57.2 " 20 Um iPKP 01 13 40.0 D
Ud iSKP 21 04 11.9 New Hebrides Islands
De  iPKP 21 01 31.0 (h = 190 ¥m).
Fiji Islands (h = 570 km).
" 20 Um ePKP 03 18 29
" 18 Up iP 21 13 48.9 G Ud  iPKP 03 18 34.6
micr sec De iPKP 03 18 46,7
P Z' 0.1 0.5 Tonga Islands (h = N).
Ki iP 21 13 41.6 C
Sk iP 21 14 03.5 " 20 Ki iPn 04 53 14,2
Um iP 21 13 40.8 C iSn 04 53 52.1
Ud iP 21 14 01.8 C isg 04 54 07.0
De iP 21 14 03.3 D =340 km = 3.1 .
Burma (b = 160 km). Umn iSn 04 55 02.8
iSg 04 55 39.7
" 18 Ki iPg 21 30 31.9 Northern Finland.
iSg 21 30 43.7 Origin time = 04 52 24.
D =100 km = 0.9 . Explosion?
Origin time = 21 30 14.
" 20 Ki iP 06 42 06.8
" 19 Ki iP 03 38 23%.5
" 20 Up iP 10 09 01.7
" 19  Um iPKP 03 41 03.0 i(PP) 10 12 45
Ud  iPKP 03 41 05.7 C iSKS 10 19 34

(cont.) (cont.)
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,

De = Delary
1969 1969
Feb. 20 (cont.) Feb. 20 (cont.)
Up micr sec Ki micr sec
P Z' 0.1 1.0 P Z' 0.6 )
Mx E 8.1 21 Mx E 8.2 20
Mx N 8.5 17 Mx N 9.1 19
Mx Z 8.6 18 Mx Z 14 20
Xi iP 10 08 44.2 C Sk iP 10 43 50.9 C
i 10 08 48,2 Um iP 10 43 35.6 C
iPP 10 12 43 isP 10 44 12.0
iSKS 10 19 16 iX 10 47 1341
iS 10 19 51 iPP 10 47 28,2
micr sec iPKKP 11 00 35.8
P Z 0.8 4 Uua iP 10 43 53.9
P Z' 0.4 1.3 iX 10 46 59.4
PP E 0.9 4 iPKKP 11 00 23%.6
SKS E 1.5 6 De iP 10 44 01.0 C
S N 0.9 7 iX 10 47 14.0
Mx E 12 19 iPP 10 48 07.6
Mx N 10 20 North of Halmahera
Mx 2 15 19, (h = 80 km).
D = 10350 km = 93 . m= 6.6, M = 6.4 (Up,Ki).
Sk iP 10 09 07.0 The phases marked X probably
i 10 09 12.7 belong to the group of early
Um iP 10 08 50.6 PP phases.
i 10 08 54.4
i(PP) 10 12 27 mn 20 Ud iP 11 06 59.6
i(SKS) 10 19 15 North of Halmahera
is 10 19 58 (b = 30 km).
iPKKP 10 25 52.3
Uua iP 10 09 07.2 " 20 Ua iP 11 17 39.5
i 10 09 13.6 North of Halmahera
i 10 15 13.6 (n = 70 km).
i 10 19 58.8
iPKKP 10 25 37.8 " 20 Ud iP 12 28 11.6 C
De iP 10 09 20.4 North of Halmahera
North of Halmahera (b = 70 km).
(h = 30 Xm).
m= 6.5 M=6,5 (Up,Ki). " 20 Ki P 12 43 55
Up and Um: (PP) denotes ud ip 12 44 19.9
early PP, Ud: the phases North of Halmahera
at 10 15 and 10 19 may (h = 80 km). ‘
belong to another shock.
" 20 Um iP 13 08 30.7
" 20 Up iP 10 43 46.9
iPP 10 47 42 n 20 Um iP 1% 08 45.6
micr sec Uva iP 13 09 01.7
P Z' 0.1 1.0 North of Halmahera
Mx E 6.1 18 (h = 60 km).
Mx N 11 21
Mx Z 8.1 17 " 20 ife} iP 13 19 43.4
Ki iP 10 4% 29.5 C i 13 19 51.1
ePKKP 11 00 41 North of Halmahera

(cont.) (n = 70 km).
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,

De = Delary
1969 1969
Feb., 20 Ua iP 13 42 37.6 Feb. 21 Ki iP 07 23 25.9
North of Halmahera North of Halmahera
(h = 80 ¥m).. (h = 90 km).
" 20 Ua iP 15 51 3642 " 21 Up iP 07 33 53.9
North of Halmahera
(h = 60 km). "21  Um iP 08 50 39.7
Alaska (h = N).
" 200 Up eP 17 11 42
ipP 17 11 52.7 " 21 Up iSg 11 01 59.6
iSKS 17 22 17 Ki ePg 10 59 14
micr sec iSg 10 59 52.8
Mx E 3.4 18 Sk ePg 10 59 18
Mx N 6.5 20 iSg 10 59 57.6
Mx Z 5.2 18 Um iPg 10 59 31.1
Ki eP 17 11 24 iSn 11 00 05.7
ipP 17 11 33.7 iSg 11 00 20.1
iSKS 17 21 53 Ud 18n 171 01 14.1
micr sec i 11 01 28.4
pP Z' 0.2 1.4 i(Lg1) 11 01 46.0
Mx E 4, 18 De iSg 11 03 41.6
Mx N 5.5 21 Nurdland, Norway,
Mx % 5.7 19 66.4°N, 14.8°E..
Sk ipP 17 11 55.8 Origin time = 10 58 24.
Un iP 17 11 31.7 C Solution checked with
ipP 17 11 38.6 readings from Norwegian and
iPP 17 15 14 Finnish stations.
iSKS 17 22 00
Ua iP 17 11 48.9 C " 21 Um iP 11 33 19.3
ipP 17 11 57.5
iPP 17 15 40.0 " 21 Ki e 17 34 30
North of Halmahera. iSg 17 34 3745
h = 35 km (Up,Ki,Um,Ud). Sk iSg 17 34 45.4
M= 6.1 (Up,Ki). Um  iPg 17 34 17,0
pP is bigger than P is 17 34 55.0
(on 2'). iSg 17 35 04.5
ud eSn 17 36 02
" 20 Up iP 17 26 03.5 i(zgl) 17 36 32.3
Um iP 17 25 52.7 Nordland, Norway,
Uva  iP 17 26 05.5 66.4 N, 14.8 E.
Origin time = 17 33 10.
" 20 Ud iPKP 18 16 32.4 C Explosion?
Tonga-Kermadec Islands
(h = 620 km)., mo29 Ki iP 18 09 52.2 C
" 20 Up iP 19 40 30,6 n 21 Up iP 18 44 35.7
Ki eP 19 40 11 Sk iP 18 45 18,7
Ud eP 19 40 32 Um iP 18 45 16.5
i 19 40 38.2 i 18 45 30.5
North of Halmahera Ua eP 18 44 43
(h = 80 km). i 18 44 46.1
De eP 18 44 05
" 20 Um iP 20 19 37.8 i 18 44 17.2

Greece (h = 40 km).
" 20 Ud iP 21 58 14.0
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Uppsala, Ki = Kiruna,
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Sk = Skalstugan,

1969
Feb,

De = Delary
up  i(P) 20 45 54.5
Um  ePKP 21 05 29
De iPKP 21 05 47.4
Tonga Islands
(h = 40 km), ]
Up iP 21 53 00.4
Uad iP 21 52 47.2
up i(P) 22 02 10.0
i 22 02 15.1
Probably local. "
Up iP 23 46 54.1 C
1"
Un P 00 40 26
Uua iP 00 39 54.4 "
Albania.
Ud iP 02 29 56.6
Uud iP 03 38 27.2
Up iP 04 51 01.5
i 04 51 06.7
Ki iP 04 50 54.8 C 1"
Um iP 04 50 56.5 C
Ud iP 04 51 17-9
De eP 04 51 20
i 04 51 24.1 "
Up eP 10 00 04
Ki iP 09 59 10.7
Um iP 09 59 38.7
Ud iP 10 00 12.8
De iPp 10 00 25.5
Kodiak Island (h = 70 km). "
Up iP 10 04 34.8
Ki i(P) 10 35 12.4
Xi iPn 10 51 08.6
iSn 10 51 46.1
iSg 10 52 01.6
D = 330 m = 3.0 .
Um iSn 10 52 27.1
iSg 10 52 58.8

Northern Finland.
Origin time = 10 50 20.
Explosion?

De iPKP
(cont.)

12 34 06.7

Un = Umed, Ud = Uddeholm,

22

22

22

22

22

22

22

22

22

(cont.)

De

i

12 34 10.2

Tonga~Kermadec Islands
(h = 240 xm).

Up iSg
Um iSg
Ud ilg
De edg
Esthonia-Gulf
Explosion?
Up iP
i
Ud iP
Ki iPn
iSn

Un

iTgl

12 38 26.2
12 38 59.2
12 39 27.1
12 29 54
of Finland.

13 11 15.4
13 11 18.7
13 18 22.5 D
15 08 05.2

15 08 55.3
15 09 06.4

D = 470 km = 4.2°.

eSg

15 10 36

Northwest Russia.

Origin time

Explosion?
Up iP
i
De iP
Up eP
Xi iP
Um iP
Td iP

15 06 57.

17 36 45.1
17 36 46,17
17 36 3447

18 07 12

18 06 55.3
18 07 01.2
18 07 20.1

North of Halmahera
(h = 100 km).

Up

Ki
Um

Ua
De

iPKP

PKP
ePKP
iPKP
i
iSKP
iPKP
iPKP

7.1

18 30 15.3
micr sec
0.1 1.0

18 30 04

18 30 06.9
18 30 14.0
18 33 25.8
18 30 17.3 C
18 30 28.5 C

Tonga-Kermadec Islands

(h = 140 km).

Up iP
i
i
Ki iP
Sk iP
(cont.)

20 47 08.0
20 47 12.2
20 47 33.6
20 47 01.9
20 47 24.0
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,
De = Delary
1969 1969
Peb, 22 (cont.) Feb. 23 (cont.)
Um  iP 20 47 00.2 C Un iP 00 50 26.0 C
ud  ip 20 47 21,7 C i(PP) 00 54 16.8
India (h = 50 km). iPP 00 54 27
i 00 54 31.2
"22 Um iP 20 56 59.6 is 01 01 42
Ua  iP 20 57 15.1 Ua iP 00 50 43.1 C
North of Halmahera. i(Pp) 00 54 45.8
De iP 00 50 48.8 C
noo22 Ki @ iP 23 11 39.7 G i(PP) 00 54 50,0
Um  iP 23 11 43.0 C i 00 55 06.6
iSKS 23 21 30 Celebes (h = 15 km).
is 23 22 32 m=T.0, M = 7.4 (Up,Ki).
iSS 23 30 05 The phases marked as (PP)
Ua eP 23 12 00 belong to the group of early
Banda Sea (h = 540 km). PP phases.
noo23  Uya iP 00 17 44.1 " 23  Um iP 02 21 26.1
: i 02 21 36.5
"no23 Up iP 00 50 34.3 Japan (h = 30 km).
i(PP) 00 54 29.1 :
iPP 00 54 37 " 23 Up iPP 02 34 39.3
i 00 54 44.7 Um e(PP) 02 34 15
is 01 01 54 De  iPP 02 35 02,7
iPs 01 03 27 Celebes (h = N).
micr sec
P Z 1.3 6 " 23 Um eP 05 34 57
P zZ' 0.1 1.5
PP E 2.3 5 n 23 Up i(PP) 06 21 12.8
PP 7 4,2 5 micr sec
PP zZ' 1.3 2.0 Mx E 1.7 18
Mx E 43 18 Mx N 2.4 20
Mx N 75 19 Mx Z 2.3 18
Mx 2 49 1T, Ki —_
D = 10900 km = 98", micr sec
Ki iP 00 50 23,5 C Mx E 1.7 19
i(PP) 00 54 16.2 Mx N 2.0 20
iPP 00 54 19 Mx Z 2.3 19
is 01 01 37 Sk iP 06 17 28.8
micr sec Un eP 06 17 11
P E 0.9 7 i 06 21 22,2
P 7z 2.6 7 Ud iP 06 17 36.2
P Z' 0.5 1.8 i(PP) 06 21 34.0
PP E 6.6 T Celebes gh =7 km).
PP N 0.9 7 M =5.8 (Up,Ki).
PP Z 9.6 17
PP 72" 4.3 3.0 "oo23  Up i 11 20 33.1
S N 12 15 ifg 11 20 53.5
Mx E 60 18 Sk i 11 19 26.6
Mx N 99 21 iSg 11 19 31.3
Mx z 76 18 Um i 11 20 50.2
D = 10650 km = 96 . iSg 11 21 19.0
Sk iP 00 50 45.2 Ua  iP 11 18 50.3
iPP 00 54 52.8 iSn 11 19 31.8

(cont.) (cont.)
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,
De = Delary
1969 1969
Feb. 23 (cont.) Feb. 24 (cont.)
Ud  iSg 11 19 53.1 Un  iPKKP 00 38 32.1
De iLgl 11 21 07.5 iss 00 41 43
Norway, 62.0 N, 6.3 E. iPKKS 00 42 20
Origin time = 11 17 40. Ua  iP 00 23 05,1
Solution checked with i 00 23 07.4
readings from Norwegian ipP 00 23 38.5
stations. iPKKP 00 38 19.8
Tanimbar Islands.
" 23 Um iP 12 17 08.9 h = 130 xm (Ki,Um,Ud).
i 12 17 21.6 m=6.4, M = 6.0 (Up,Ki).
M not corrected for focal
m 23 Up iP 12 52 39.8 depth.
Ud iP 12 52 59.6
Ryukyu Islands " 24 Up ip 00 32 56.3
(h = 110 ¥m). Ua iP 00 32 58,5 D
" 23  Up iPKP 14 54 26.4 " 24 Up iP 01 01 59.0 C
Um  iPKP 14 54 33,1 ua  iP 01 02 00.4
South Sandwich Islands i 01 02 10.5
(h = ).
noo24  Up iP 01 14 50.5
" 24 Up iP 00 22 57.4 Ki iP 01 14 32.9
is 00 34 43 Un  iP 01 14 35.4
eSS 00 42 18 ua  iP 01 14 55.9
micr sec Molucca Passage (h =15 km).
Mx E 1.1 20
Mx N 2.7 22 "o24 Ki el 05 14
Mx Z 2.2 22 micr sec
Ki iP 00 22 42.9 Mx E 0.6 20
ipP 00 23 15.0 Mx N 0.7 18
i(PP) 00 26 31.9 Mx Z 1.0 18
iPP 00 26 57.1 Celebes (h = N).
iSKS 00 33 09 '
is 00 34 18 " 24 Ki @ eP 11 53 20
ePs 00 36 02
ePKKP 00 38 37 " 24 Ki eP 14 16 18
iSs 00 41 42
mier sec " 24 Ki iP 15 %8 06.8
P Z' 0.1 1.5 Um  iP 15 38 11.8
SKS E 0.7 5 ua  iP 15 38 37.8
S E 0.8 7 Mindanao (h = 50 km).,
S N 0.6 9
Mx E 1.9 20 " 24 Ki 4P 15 41 26.2
Mx N 2,0 20
Mx Z 3.5 21 mo24 Ki i(P; 16 55 03.1
Sk eP 00 23 06 Um i(P 16 55 12,2
iPP 00 27 35,2 iSKS 17 05 35
Um  iP 00 22 47.3 iPS 17 07 33
i 00 22 49.1 Ua  iP 16 55 20,3
ipP 00 23 18.2 ipP 16 55 31.9
iPP 00 27 11.1 North of Halmahera.
iSKS 00 33 18 h = 40 km (Ud).
is 00 34 22 The phase denoted (P) at Ki,

(cont.) Un could be pP.
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Sk = Skalstugan,

De = Delary
1969
Ki iP 19 28 30.7 Feb.
Ua iP 20 29 15.8
Up iP 22 56 30.8
Ki iP 22 56 33.9 n
Sk iP 22 56 18.4
Un iP 22 56 35,5 D "
ipP 22 57 17.7
Ud iP 22 56 20.6
i 22 56 26.4
ipP 22 57 08,6
Colombia.
h = 180 km (Um,Ud).
Ki iP 01 40 02.5
Um  iP 01 39 40.2
Arabian Sea (h = N).
Up iP 01 48 17.1
Ki iP 01 48 00.4 C
i 01 48 06,2
micr sec
P Z' 0.2 1.0
Sk iP 01 48 21.8
Um iP 01 48 05.9 C
iSKS 01 58 %5 "
is 01 59 07
Ud iP 01 48 25.2 C
Mindanao (h = 70 km).
Ki iP 02 14 08.3
Sk iP 02 13 58.3 D
i 02 14 02.5
Um iP 02 14 15.4 D "
i 02 14 18.9
Ud iPp 02 14 06.2
Honduras (h = 15 km).
Ki eP 03 30 22
Up  iPKP 04 10 55.8 C
micr sec n
PKP Z' 0.1 0.5
Ki iPKP 04 10 34.6
iSKP 04 13 43.6
Sk  iPKP 04 10 50.6
iX 04 11 19.7 "
Um iPKP 04 10 45.4 C
iX 04 11 19.3
ipPKP 04 12 09
isPKP 04 12 37
iSKP 04 13 51.7
Ud iPKP 04 10 57.7

(cont.)

Un = Umed, Ud = Uddeholm,

25
25

25

25

25

25

(cont.)

ud iX 04 11 31.4
South of Kermadec Islands.
h = 350 km (Um).

Ki iP 05 16 54.6
Up eP 07 51 32
i 07 51 %6.8
is 08 01 56

micr sec
P 7' 0.1 1.0
D = 9400 km = 84 1/2°.
iP

Xi i 07 51 24.4
micr sec
P z' 0.1 1.0
Sk iP 07 51 15.0
i 07 51 18.4
Un ip 07 51 31.7
i 07 51 35.4
is 08 01 57
Ud iP 07 51 22.8 D
De iP 07 51 29.2

Honduras (h = 15 km).
m = 6.0 (Up,Ki).

Ki iPn 10 07 47.0
iSn 10 08 45.9
iSg 10 09 09.4

D =540 km = 4.9 .
Probably northwest Russia.
Origin time = 10 06 30.
Explosion?

Up iPKP 10 54 55.7 D
i 10 55 01.9
micr sec
PKP Z' 0.1 0.7
Ud iPKP 10 54 56.8
Tonga-~Kermadec Islands
(n = 60 ¥m).

Unm iP 13 17 30.0
ud ip 13 17 05.8
South Atlantic Ocean

(h. = N)n

Up iPp 13 48 29.7

iSn 13 52 03.4
Xi ip 13 49 31.2
Sk eP 13 49 19
Um iP 13 48 57.5

iSn 13 53 16.7
ud iP 13 48 43,2
(cont.)
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,

De = Delary
1969 1969
Feb. 25 (cont.) Peb, 25 (cont.)
Ud idSn 13 52 36.5 Nord%and, Noxway,
Turkey (h = 30 km). 66.4°N, 14.8°E.
Origin time = 17 33 21.
" 25 Up iP 14 18 25.3 Explosion?
ed 14 28 3%6
Ki —_— " 25 Ki eP 18 27 19
micr sec '
Mx E 0.6 16 " 26 Up iP 01 31 17.7
Mx N 0.5 15 is 01 33 56.2
Mx z 0.7 15 ilig1 01 34 55
Sk eP 14 18 36 micr sec
Um iP 14 18 42,3 Mx E 0.4 8
is 14 29 21 Mx N 0.6 8
Ud iP 14 18 17.0 Mx Z 0.4 7
i 14 18 21.5 Ki iP 01 %32 28.8
South Atlantic Ocean i 01 37 40,5
(h = N). ilg1 01 39 02.6
mier sec
" 25 Up iPKP 15 01 25.6 Mx E 0.6 9
Ki iPKP 15 01 11.2 C Mx N 0.3 10
Sk iPKP 15 01 22,0 Sk iPp 01 31 40.7
Um  iPKP 15 01 17.2 C iLg?2 01 36 35.5
i 15 01 31.7 Um eP 01 31 54
Ud  iPKP 15 01 27.1 i 01 35 59.9
New Hebrides Islands iLg1 01 37 06,1
(h = 130 km). Ud eP 01 30 56
is 01 33 24.7
no25  Ki @ iP 16 33 05,2 iTi 01 34 11.6
micr sec De iP 01 30 04.6 C
Mx E 0.2 11 i 01 30 26.5
Mx N 0.5 17 ilg1 01 32 42.9
Mx 72 0.7 17 South Germany (h = 25 km).
Un iP 16 33 57,0 M = 4.3 (Up,Ki).
i 16 34 07.9
Ud iP 16 34 41.0 n 26 Um iS 01 53 17
i 16 34 50.5 isS 01 57 23
Svalbard (h = N). va iP 01 43 35.6 C
Celebes Sea.
25 Ki iPg 16 55 08.8 C h = 670 km (Um).
iSg 16 55 19.3
iRg 16 55 23.9 " 26 Ud iP 02 17 11.9
D=90 km = 0.8,
Um iSg 16 56 39.0 " 26 Ua iP 04 36 57.8
Probably explosion at
Gallivare, Swedish Lapland. " 26 Ki eP 08 43 31
Origin time = 16 54 53.
" 26 Ki iPn 09 53 24,8
" 25 Ki iSg 17 34 50.1 iSn 09 54 24.3
Sk iSg 17 34 54.5 iLg1 09 54 43.8
Um  iSg 17 35 17.4 D=2540 km = 4.9 .
Ud iSg 17 36 47.9 Sk iSg 09 57 12.9

(cont. ) (cont. )



- 22 -

Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,
De = Delary
1969 1969
Peb., 26 (cont.) Feb. 27 (cont.)
Un  iSg 09 55 33.0 Umn iSg 13 54 02.9
Northwest Rugsia, va i 13 54 05.8
67.2°N, 33.1 E. iSg 13 54 31.6
Origin time = 09 52 09. De 1iSg 13 54 57.0
Explosion? Esthonia=Gulf of Finland.
Explosion?
n 26 Ki iP 11 22 47.6
" 27 Um iP 14 02 12.0
" 26 Um 1P 12 25 17.5
" 27 Sk eP 14 58 47
" 26 Up iP 12 41 01.8
Ki iP 12 42 08.2 " 27 Uad eP 16 35 39
Sk iP 12 41 41.5 C
Ud iP 12 41 09.7 " 27 Ki iP 17 35 1642
i 12 41 19.9 Sk iP 17 35 22.6
De iP 12 40 39.0 i 17 35 29.8
Dodecanese Islands Un eP 17 35 23
(h = 25 kxm). i 17 35 44,6
" 26 Ki eP 13 55 15 w27 Up i(P) 21 17 24.9
Umn iP 21 16 45.1 C
n 26 Ki iPn 14 36 22,2 i 21 17 05.1
iSn 14 37 11.1 va iPp 21 17 34.5
iTg1 14 37 2%.6
D =460 km = 4.1 . " 27 U4 iPp 21 27 10.9
Sk eSg 14 40 13
Um iSg 14 38 59.7 " 27 Up iP 21 46 23.4
Northwest Russia. '
Origin time = 14 %5 16. " 28 Up iP 02 46 40.5 C
Explosion? is 02 51 34
micr sec
" 26 Ua 1iP 15 07 40.8 C P E 67 12
P N 53 12
" 26 Ud iP 16 56 39.1 P Z' 3.3 0.7
S E 1960 25
" 26 Ki eP 17 50 33 S N 850 20
i 17 50 36.8 Mx E 2520 24
Mx N 2620 23 o
"2 Um iP 19 14 22,3 C D = 3300 km = 29 1/2".
uda iPp 19 14 20.2 C Ki iP 02 47 36.5 C
micr sec
" 26 Um iP 21 01 00.5 P E 68 6
i 21 01 16.1 P N 65 6
P Z 120 8
" 27 Ki iP 04 16 16.9 P 7' 8.4 1.0
Sk iP 02 46 49.7 C
" 27 Ud iP 12 08 42.3% Um iP 02 47 12.0 C
ud iP 02 46 28.8 C
moo27 va i(sg) 12 19 54.8 De iP 02 46 08,6 C
Atlantic Ocean, off Portugal
" 27 Up iSg 13 53 29.5 (h = 20 xm).
Ki iSg 13 56 04.9 m="7.7, M = 7.9 (Up,Ki).

(cont.) (cont.)



Up:

1969
Feb.

"

Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,
De = Delary
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28

28

28

28

(cont.)
The amplitudes given for
long~period records at
Up derive in this case
from Wiechert. Clear PL

waves.
Up iP
ud iP
Up iP
P
Ki iP
P
Sk ip
i
Un iPp
Ud iP
De iPp

ZI

Zl

- 23 -

03 18 38.9
03 18 44.5

04 31 42.0
micr sec
0.7 0.9
04 32 37.9
micr sec
341 2.5
04 31 51.1
04 32 04.5
04 32 13.4
04 31 30.6
04 31 09.8

Atlantic Ocean, off
Portugal (h = N).
m = 6.5 (Up,Ki)-

Ud

Up.
Un

Ua

iP

iP
iP
i
iP
i

08 09 52.2

10 05 57.4
10 06 28,2
10 06 46.2
10 05 45.1
10 06 08.8

Atlantic Ocean, off
Portugal (h = 25 km).

Ud

Up

Ki

Un

iP
i

FRR

Mx
Mx
Mx
eSS

N =

N=H

12 05 17.8
12 05 42.7

micr sec

Celebes (h = 50 km).
M= 5.8 (Up,Ki).

Up

iPp

(cont.)

13 57 42.4

QQQ

1969
Feb.

n

28

28

28

28

28

28

28

28

28

28

(cont.)

Ud iP 13 57 46.6
Kamchatka (h = 60 km).
De iP 15 17 30,8
Um iP 15 27 18.6
Ud iP 15 26 35.5

Atlantic Ocean, off

Portugal (h = 25 km).

Ud iP 17 52
Umn 1P 18 22
Um iP 18 31
Ud ip 18 30

Atlantic Ocean, off
Portugal (h = N).

Ud  iP 19 37
Ki iP 21 24
Ua  iP 21 23
Un iP 21 4%

i 21 43
Ud  iP 21 43

e 21 44
Um 4P 21 47
Ud  iP 21 47

Markus Bath
December 1, 1969

04.1
59.8

15.4
33.0



Seismological Institute

SWEDEN
SEISMOLOGICAL BULLETIN
UPPSALA, KIRUNA, SKALSTUGAN, UMESR&,
UDDEHOLDM and DELARY
Uppsala (Up;: 59°51.5'N, 17837 6'E; h=14nm
Kiruna (Ki): 67 50.4'N, 25.0! E, h =390 m
Skalstugan  (Sk): 63°34.8'1, 12016 8'5; b =580m
Umed §Um): 63048,9'N,  20°14.2'E; h =16 m
Uddeholm Ud): 60°05. 4'N, 13056 4 E, h =240 m
Delary (De):  56%28.3'W, 13°52.1'B; h = 150 m
IY‘[.% ROC.I;IO 2l—031’ 1969
1969 1969
Mar, 1 Up eP 00 51 04 Mar. 1 (cont. )
Ki iP 00 51 23,7 . Um 4P 10 59 36,2
Um  iP 00 51 01.8 Ud  iP 11 00 07.1
i 00 51 12.9 i 11 00 17.2
Ua eP 00 51 31 Kurile Islands (h = 80 km).
e 00 51 47
" 1. Um iP 12 24 23.9
n ki i(sg) 01 30 58.2
"o Ki iPn 12 49 08,8
" Um  iP 02 13 21.8 iSn 12 50 05.0
i 02 13 30.6 iLg1 12 50 23.1
Ua  iP 02 13 52,7 D =520 km = 4.7 .
i 02 14 03,2 Um  iSn 12 50 48,4
Japan (h = 60 km). iSg 12 51 28.8
If the second phases are Sk iSg 12 52 58,1
pP, the focal depth Nortgwest Rugsia,
becomes 30 km, 67.9° N, 32,8°E
Origin time = 12 47 55.
" 1 XKi iPn 08 18 20.3 Explosion?
iSn 08 19 14.9 - .
iLg1 08 19 32.4 LU Um  iP 13 40 20.0
= 510 km = 4.6°.
Sk eSg 08 22 14 L Up iP 15 08 05,7
Um  iSn 08 20 00.3% i 15 08 11.7
i 08 20 16,7 Ki  iP 15 07 59.3
isg 08 20 41.8 i 15 08 05,0
Northwest Rugsia, Sk iP2 15 08 30,7
68.0°N, 32,7 E. Um  iP2 15 08 01.8
Origin time = 08 17 08, va 1iPp 15 08 21.8
Explosion? i 15 08 27.6
De iP 15 08 24,6
i Up iP 10 48 59.0 Kirghiz-Sinkiang (h = N).
ipP 10 49 11.5 Double P, cf Feb. 11, 1969,
Sk eP 10 48 45 22 16. Sk and Um have
Unm ip 10 48 32,5 C recorded only the second P,
uad ip 10 49 03.8 C If the second phase is
ipP 10 49 14.3 interpreted as pP, the focal

Uppsala

Kurile Isl@nds.
= 40 kxm (Up,Ud).

Up iP
(cont.)

11 00

n

02.6

SuiSMOLOGICAL INSTITUTE

BOX 517

751 20 UPPSALA 1

depth becomes 25 km.

Ud iP
(cont.)

19 08 58.3



Up = Uppsala, Ki = Kiruna,

1969
Mar. 1

" 2

n 2

- 2 -

Sk = Skalstugan, Um = Umed, Ud = Uddeholm,
De = Delary

1969
(cont.) Mar, 2 (cont.)
Ud i 19 09 10.0 Ki micr sec
Mx Z 1.4 15
Up iLgi 03 47 21.9 Um eSS 14 28 59
Ki ePg 03 44 13 Celebes (h = 50 km).
iSg 0% 44 40,3 M = 5.6 (Up,Ki).
Um iSn 03 45 07.1
Ua eSg 03 47 59 i 18 07 18.8
Nort%ern Fin%and, Um iP 18 07 35,9 C
66,7 N, 24.8 E. il 18 07 57.8
Origin time = 03 43 31. Uua iP 18 06 53.3
Explosion? i 18 07 14.8

Up iP 05 01 01.8
Ki iP 05 00 45.6
micr sec
P 7' 0.1 1.0
Un iP 05 00 50,7
ud iP 05 01 09.9
Halmahera (h = 140 km).
Sk e 06 35 46
uad iPg 06 35 42.3
iSn 06 36 04.5
iSg 06 36 09.5
Southern Norway.
De iP 08 52 33,6
Up iP 13 07 36.0
ipP 13 07 43.7
Um iP 13 07 08.9
va iP 13 07 37.5
ipP 13 OT7 45.2

Aleutian Islands.
h = 30 km (Up,Ud).

Up iPKP 14 14 42.7

i 14 15 03.6
ud  iPKP 14 14 45.1
De  iPKP 14 14 55.1

Tonga—-Kermadec Islands

Up ——
micr sec
Mx E 0.8 17
Mx N 1.9 19
Mx Z 1.4 18
Ki ——

micr sec
Mx E 0.8 17
Mx N 1.2 19
(cont. )

Atlantic Ocean, off
Portugal (h = 20 km).

Um iP 21 33 03.8 C
Up iP 22 33 50.9
i 22 34 00,0

micr sec

Mx N 1.6 20

Ki eP 22 3% 39
micr sec

Mx E 0,6 13

Mx N 1.2 19

Un iP 22 33 43.8
Ud iP 22 34 05.5
Mindoro ?h = 50 km).
M = 5.5 Up’Ki).
Up ip 22 35 43,5
i 22 35 46.5
Ki iPp 22 35 31.2
Ud iP 22 35 54.8
Mindoro (h = 80 km).
Um iP 22 49 24.7
Ud ip 22 49 45.6
Mindoro (h = 50 km).
Up iP 01 03 52.3 D
i 01 03 53.9
is 01 07 38
iPcP 01 08 01.0
iLi 01 09 31
iLg1 01 09 55.6
iLg2 01 10 42
micr sec
P N 0.8 2
P Z 0.8 2
P 7' 0.4 1.2
S E 2.4 6
S N 3.2 9
(con‘b.)
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,

De = Delary
1969 1969
Mer. 3 (cont.) Mar., 3 Un iP 14 11 20.8
Up micr sec i 14 11 27.6
S 7 2.2 8 Ua iP 14 11 36.6
Mx E 15 12 West Pakistan (h = N).
Mx N 15 13
Mx 7z 20 13 "3 Up iP 15 00 06.9 C
D = 2300 km = 20 1/2°. ipP 15 00 18.5
Ki iP 01 05 05.5 iPP 15 02 30.3
is 01 09 51 is 15 08 51
eSa 01 10 08 micr sec
ildi 01 13 13 P zZ' 0.6 1.0
micr sec Mx E . 3.0 22
P z' 0.3 1.5 Mx N 5.8 18
S N 2.2 10 Mx Z 6.5 17
S Z 1.7 6 D = 7200 km = 65 .
Mx E 11 13 Ki iP 14 59 14.1 C
Mx N 6.8 14 micr sec
Mx Z 9.3 10 P zZ' 0.5 1.0
D = 3100 km = 28 . Mx E 5.6 17
Sk iP 01 04 37.8 Mx N 4.3 17
iPcP 01 08 12.6 Mx zZ 9.2 18
iPcS 01 11 47.5 Sk iP 14 59 50.4 C
ilg1 01 12 41.4 Un iP 14 59 38.8 C
Um  iP 01 04 27.8 D ipP 14 59 50.3
iPP 01 04 55 iPa 15 03 31
iPcP 01 08 07.5 is 15 07 51
is 01 08 43 Ud iP 15 00 10.4 C
iSa 01 08 51 ipP 15 00 21.9
Ua  iP 01 04 03,1 De iP 15 00 31.3 C
De iP 01 03 27.0 D ipP 15 00 43.1
iPP 01 03 40.4 iPP 15 03 00.8
iLg?2 01 09 38.7 Kamchatka. ,
Turkey (h = 4 km), h = 40 kxm (Up,Um,Ud,De).
m=5.7, M =5.8 (Up,Ki). m= 6.7, M = 5,8 (Up,Ki).
" 3 Up iP 06 29 20.7 noo3 Up iPKP 17 09 51.2
i 06 29 24,3 Ud iPKP 17 09 53,2
micr sec De 1PKP 17 %0 02,9 C
P 7' 0.1 0.6
Ki iP 06 29 24.4 C vz Up —
Sk iP 06 29 42.8 C micr sec
Um iP 06 29 17.2 C Mx N 1.6 20
Ua  iP 06 29 36.2 C Ki el 17 36
De iP 06 29 33,6 micr sec
Tibet-India (h = 20 km). Mx N 1.5 21
Mx Zz 2.8 21
n '3 Up iP 09 06 35.7 Semoa Islands (h = N).
ipP 09 06 56.8 M= 5.9 (Up,Ki).
Ki iP 09 06 16.4
ipP 09 06 39.4 L] Up iP 01 52 35.5
Um iP 09 06 22,6 i 01 52 49.9
ipP 09 06 45.3% iPcP 01 56 10.9
Uua iP 09 06 42.2 D micr sec
ipP 09 07 05.2 P 7' 0.1 0.5
Leyte. h = 90 km (Up,Ki,Um, Ki iP 01 53 37.8

Ud). (cont. )
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,

De = Delary
1969 1969
Mar. 4 (cont.) Mer., 5 (cont.)
Sk iPeP 01 56 20.7 De iP 03 03 09,4 C
Um  iP 01 53 03,6 Atlantic Ocean, off
iPcP 01 56 17.8 Portugal (h = N).
Ud iP 01 52 46.3
i, 01 52 48.5 n 5 Uda iPp 09 04 23.2
De iP 01 52 17.4 ipP 09 04 38,2
iPcP 01 56 07.5 Mindanao. h = 60 km (Ud).
Murkey (h = 110 km).
" 5 Up iP 14 05 29,2
" 4 U4 iP 02 15 47.1 is 14 16 37
micr sec
" 4 Up iPKP 06 41 48.5 Mx E 5.1 22
Un iPKP 06 41 36.7 Mx N 5.4 18
iSKP 06 44 28.4 Mx Z 6.5 200
Ud iPKP 06 41 50.5 D D = 10650 km = 96 .
i 06 43 28.2 Ki iP 14 05 12.0
De iPKP 06 42 01.5 D micr sec
Tonga~Kermadec Islands Mx E 3.5 16
(h = 530 km). Mx N 6.0 22
Mx Z 6.8 19
" 4 Up iSg 12 47 20.7 Umn iP 14 05 19.7
Un iSg 12 47 49.5 iPP 14 09 07
vd  iSg 12 48 15.1 1SKS 14 15 51
Esthonia-Gulf of PFinland. iS 14 16 29
Explosion? Ud  iP 14 05 36.5
North of Halmahera.
" 4 Ud iP 18 12 55,2 (h = 50 km).
Kurile Islands (h = N). M = 6.2 (Up,Ki).
" 5 Up iSg 00 30 10.5 N 5 Up iP 14 46 00,1
Ki iPn 00 26 39,2 i 14 46 10.8
iSg 00 27 34.1 Sk eP 14 46 40
i 00 27 44.7 Um iP 14 46 31.0
Sk e(Pn) 00 26 56 Ud iP 14 46 07.5
eSn 00 27 32 De iP 14 45 34.9
eSg 00 27 56 Turkey (h = N).
Un iPn 00 27 05.3 C
iSn 00 28 03.0 " 5 Up ——
18 00 28 16.3 micr sec
iSg 00 28 29.9 Mx E 1.6 17
Ud eSn 00 29 09 Mx N 2.2 18
iSg 00 29 49.0 Mx 72 2.9 18
i 00 %0 06.8 Ki iP 16 24 19.8
Off coast of gorway, near ipP 16 24 33,8
Lofoten, 67.4 N, 12,4 E. micr sec
Origin time = 00 25 50. Mx N 2.4 22
Solution checked with Mx Z 3.2 17
readings from Pinnish and Ud iP 16 24 44.7 C
Norwegian stations. isP 16 25 06.2

North of Halmahera.

" 5 Up iP 0% 03 41.6 h = 50 km (Ki,Ud).
i 03 03 53,2 M = 5,7 (Up,Ki).
Ki eP 0% 04 37
Um 1P 03 04 13.2 " 5 Up iP 19 40 46.6 G
Ud iP 03 03 29,0 ipP 19 41 30.7

(cont.) (cont.)
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,

De = Delary
1969 1969
Mar, 5 (cont.) Mar. 5 (cont.)
Up isP 19 41 52.7 phases. It appears only on
ipPP 19 43 02.3 E and N long-period
iX 19 43 21 components and propeagates
is ) 19 46 41 apparently with a constant
isS 19 47 55 velocity of 7.54 km/sec,
iSn 19 49 28.4 Therefore, it reminds of Pa,
iSS 19 49 59 except that the velocity is
micr sec too low.
P E 1.6 2
P 7 2.6 2 L 5 Up iP 20 44 23,3
P z' 0.8 0.5
S N 4.5 5 " 5 Up iS 22 47 35.9
Mx E 3.8 11 Ki 4P 22 43 29,7 C
Mx N 5.3 9 i 22 43 38.7
Mx 2 4.0 10 o Sk eP 22 43 36
D = 4500 km = 40 1/2", i 22 45 24.6
Ki iP 19 40 55.6 C Um iP 22 44 05,6
ipP 19 41 42,2 iPP 22 44 23.9
isP 19 42 02 i 22 46 13.3
iPP 19 42 33,6 iS 22 46 33,3
iX 19 43 35 Uud 1P 22 44 22.3
eS 19 46 57 Jan Mayen (h = N).
isS 19 48 12
micr sec " 6 Up 1iP 01 12 55,8
P Z 4.6 3 Mariana Islands (h = N),
P Z' 1.9 1.0
PP Z' 1.3 17 " 6 uda iP 01 19 34.1
S N 6.2 6 ipP 01 19 43.2
Mx E 8.2 10 Nerth of Halmahera.
Mx N 8.1 12 h =35 xn (Ud).
Mx Z 19 20
D = 4600 km = 41 1/2° " 6  Up 4iP 01 34 12.9
Sk iP 19 41 11.8 C Ki iP 01 33 56.0
ipP 19 41 56.7 Um 4iP 01 34 0248
iPP 19 42 57.0 ipP 01 34 10.0
Un iP 19 40 44,9 C Ua iP 01 34 20.8
ipP 19 41 29,7 North of Halmahera.
isP 19 41 49 h =25 kn (Um).
iX 19 43 11
is 19 46 30 " 6 Ud iP 02 00 06.9
isS 19 47 51 North of Halmahera.
Ua iP 19 41 02.8 C (h = 80 km).
ipP 19 41 47.5
isP 19 42 09.9 " 6 Up 1P 03 39 21.7
De iP 19 40 58,9 C Uud iP 03 39 28.4
ipP 19 41 43.6 North of Halmahera (h = N),
isP 19 42 07.2
iPP 19 42 36.2 " 6. Up iP Q7 15 03.4
Hindu Kush. h = 210 km (Up, Ud iP 07 15 04.9
Ki,Sk,Um,Ud,De). Kamchatka (h = N).
m = 6.5, M = 6.0 (Up,Ki).
M uncorrected for focal n 6 Up iP 07 53 5640
depth. The phase X (Up,Ki, Ki iP 07 53 36.3
Um) does not fit any given Ud iP 07 54 04.7 D

(cont.) Luzon (h = N).



Up = Uppsala, Ki = Kiruna,

1969
Mar,

)

-6 -

De = Delary

1969

Up iP 19 29 51.0 Mar.
iX 19 30 07.7
Ki iP 19 30 46.7
iX 19 31 03.4
Um iP 19 30 22,3
Ua iP 19 29 38.6
De iP 19 29 18.5

Atlantic Ocean, off
Portugal (h = N).

Up iP 08 33 52.4
i 08 34 46.4
iPn 08 34 59.2
iPP 08 35 10.5
micr sec
P Z' 0.1 0.5
Ki iP 08 33 36,7
micr sec
P Z' 0.3 0.5
Sk iP 08 34 07.8
Um iP 08 33 3647
Ud iP 08 34 08,8
iPn 08 35 21,1
De iP 08 34 15.4
iPP 08 35 43.1
Kazakh SSR,

m = 6.3 (Up,Ki).
Underground explosion.

sk i(p) 10 15 11.4
Ki iPn 10 14 06.8
iSn 10 15 05.4
iLg1 10 15 24.8
D =530 kn = 4.8,
Sk iSg 10 17 5642
Un iSn 10 15 44.3
iSg 10 16 20.8

Nortgwest Rugsia,

67-5 N, 3300 Ec

Origin time = 10 12 53,
Explosion?

Up iSg 15 16 11.0
Un  ilgi 15 18 09.8
Ud  iPg 15 15 25.7

iSg 15 15 48.8

D =200 kmn = 1.8,
Véstgrgbtlang, Sweden,
58.2°N, 13.8°E.

Origin time = 15 14 50,
Cf Sep. 3, 1968, 22 35.

Up iP 16 48 06,2

"

n

7

Sk = Skalstugan, Um = Umed,; Ud = Uddeholm,

Up 1iPg 21 33 33.9
iSg 21 33 30.6
D = 14—0 kIﬂ. = 1.3 .
iSg 21 35 gS.4
D =470 km = 4.2,
Ud 1iPg 21 33 21.3
iSg 21 33030.3
D =80kmn = 0.7
De i(Lgl) 21 35 05.8
Dalekarlia, Sweden,
60.3°N, 15.0°E.
Origin time = 21 33 08.
Cf Feb., 2, 1969, 23 30.
Ki 1P 23 08 31.4
ipP 23 08 4647
Uua iP 23 08 57.2
ipP 23 09 11.8
Philippine Islands.
h = 60 xm (Ki,Ud).
Ki eP 01 25 04
e 01 25 58
is 01 26 21.5
eT 01 30 17
i 01 30 36.5
Uud 1iP 01 26 43.7
NE of Jan Mayen.
Ua 1iP 03 41 55.0
Atlantic Ocean, off
Portugal (h = N).
iX 10 31 02.5
iPcP 10 31 17.1
Ki iP 10 30 12.4
iX 10 30 22.4
iPP 10 32 29.9
Sk iP 10 30 51.5
Un 1iP 10 30 30.5 C
ipP 10 31 15.2
Ua 1iP 10 31 00.8 C
ipP 10 31 42.7
De 1P 10 31 17.3
Japan., h = 170 km (Up,Um,Ud).
XKi 1iPp 11 43 36.1
North of Halmahera
(h = 60 km).
Un iP 12 58 35.1



Up = Uppsala, Ki = Kiruna,

1969
Mar.

"

"

n

-7 =

De = Delary
1969
Ki eP 14 04 16 Mar,
Sk iP 14 04 21.9
Un iP 14 04 3%8.0
Ki  iPKP 18 27 47.3
Um  iPKP 18 27 54.3
Ud  iPKP 18 28 03,2
Tonga Islands (h = 150 km).
Up iP 22 37 18,6
i 22 37 34,1
Um  iP 05 28 12,3
i 05 28 46.5
Up iP 11 09 03.3%
Alaska (h = 70 km),
Up iP 11 45 32,2 D
Ki iP 11 44 45,0 D
Um  iP 11 45 06,5 D 0
Ua iP 11 45 37.8
Okhotsk Sea (h = 390 km).,
Ki iP 12 22 23,5 C
Sk iP 12 22 54,3
Um iP 12 22 49,8
Ua  iP 12 23 15.7
Aleutian Islands
(h = 70 km).,
1"

Up  iPKP 12 48 46,0
Ud  iPKP 12 48 46.4

FPiji Islands (h = 520 km).
Un iP 12 14 53.5
Atlantic Ocean, off
Portugal (b = N).

Ki iP

13 19 43.1 D
Um iP 1% 19 48.6
lMolucca Passage (h = 40 km).
Up eP 14 02 28
is 14 14 22
iPS 14 16 03
micr sec
Ix E 12 21
x N 20 22
Mx Z 19 23
Ki iP 14 02 01.8
iSs 14 21 03

micr sec

Mx E 12 20

Mx N 8.3 20
(Conto )

"

9

10

10

10

(cont.

Ki

Um

Ud

)

x

iPp
i

iPP

i8KS

i3

i385

iP

New Guinea (h
M = 6.6 (Up,Ki).
A1l phases exhibit large
positive residuals in
relation to the USCGS'
solution, averaging +7 sec
even if a focal depth of
zero is assumed and JB
tables used.

Up

Ki

Un
Uud

South

Up

Ki

iP
i
i
iP
i
iP
iP
i
of

Mx
Mx
Mx
eP

Mx
Mx
Mx

Japan

N =

E
N
7

New Guinea (h
M = 6.0 (Up,Ki

Um

Up

Xi
Um
Uud

iP
i

iP
i

iP
iP
ip

Sk = Skalstugan, Um = Umed, Ud = Uddeholm,

micr

22
14
14
14
14
14
14
14

02
02
06
12
13
21
02

sec
20
0845
19.3
33
52
59
13
37«3

= 15 km).

14
14
14
14
14
14
14
14
(h

38
38
38
37

16.5
20.6
29.8
41.3
07.5
5646
23.6
26,3

=N).

mier

~ 1l

05

52
53

47
AT
46
46
47

FPormosa (h = 35 km).

Up
(cont.

)

sec
20
20
20
59
sec
19
18
19

04.2
31.3

04-7
15.8
44.2
52.4
13.7 C



Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um

1969
Mar.

10

10

10

10

De = Delary
1969
(cont. ) Mar. 10
Up mlecr sec
Mx E 2.7 20
Mx N 6.1 19
Mx Z 3.6 22
Ki iP 07 08 17.1
iPKP 07 12 20,8
e 07 23 03
iPKKP 07 23 34.8
micr sec
Mx E 1.9 17
Mx 2 2.5 18
Sk iP 07 08 41.2
iPKP 07 12 31.4
iPKKP 07 23 18,0
Um iP 07 08 26,7 " 11
iPKP 07 12 25.5
iPP 07 13 05 " 11
is 07 20 15
isSs 07 28 19
Ud iP 07 08 48.3% " 11
iPKP 07 12 34,7
iPP 07 13 37.0
ePKKP 07 23 11
De iPKP 07 12 38.9 " 11
i 07 12 40.5
New Guinea (h = 210 km).
M = 6.1 (Up,Ki).
M uncorrected for focal n 11
depth. Clear diffracted P
(Ki,Sk,Um,Ud) on short- L &
period Zerecords within the
disganceorange of
108°-115".
Ki iPp 08 27 40,0
Unm iP 08 27 46,0
ipP 08 28 02,6
Ud iP 08 27 %9.3
Nicaragua. h = 60 km (Um),
Um iP 16 03 48,2 D " 11
Japan (h = 60 km).
" 11
Up iP 18 58 21,3
i 18 58 27.2
Ki iP 18 58 32,0
Un eP 18 58 18
ipP 18 58 48.0
Ud iP 18 58 38,2
i 18 B8 43.8
De iP 18 58 40.0
Hindu Kush. h = 150 km (Um)., " 11

-8 =

= Umed, Ud = Uddeholm,

Up

Ki

Sk
Um

Ud
De

ip
ipP

P
iP

P
iP
iP
ipP
i
iP
iP

A

VA

19
19

11
13

micr

O.Z

19

11

micr

0.1

19
19
19
19
19
19

11
11
12
14
11
11

Hindu Kush. h = 210
m = 5-7 (Up,Ki)c

Um iP 01 37
Um iP 08 06
Ud iP 08 06
Up iP 09 44
Um iP 09 43
South of Japan (h =
Um iP 12 42
Ud iP 12 43
Japan (h = 50 km).
Up iP 15 16
Up iP 15 45
ipP 15 46
Ki iP 15 44
ipP 15 45
Um iP 15 44
ipP 15 45
Uad iP 15 45
ipP 15 46

NE of Formosa.

27.6 C
17.0
sec
005
36.2 C
sec
P.6
53.3
25.9 G
08.3
08.7
44,0 C
40,6
km (Um).

373

17.2 C
28.9 C

04.8
4644
40 km).

41.8
11.6

02.6

15.9
05.0
50.1
3842
5946
4743
25.2
1441

h = 200 km (Up,Ki,Um,Ud).

Up

Ki
Unm

Ud

Nordland, Nogway,

iP

iSg
iPg
iSg
i(Ig1)

16

13

17 36

17
17
17

66.4°N, 14.6°E.
Origin time = 17 35
Explosion?

Um

iP

(cont.)

36
37
38

18 20

05.2
3445
17.6

01.4
2847

07.

22.5
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,

De = Delary
1969 1969
Mar. 11 (cont.) Mar, 12  (cont.)
Um i 18 20 35,3 Origin time = 13 29 44,
Ua eP 18 20 50 Explosion?
i 18 20 59.5
South of Japan (h = N). "o 12 Ki i(8g) 13 36 0%.9
" 11 Up iP 19 28 14.5 n 12 Um iP 13 58 55.9
i 19 28 19.6 ipP 13 59 05.4
Ki iP 19 28 07.2 ud ip 13 59 22.7
i 19 28 14.1 South of Japan.
Un  eP 19 28 05 n =35 km (Um),
e 19 28 09
Ua ip 19 28 30.1 "noo12  va i(p) 14 08 32.0 C
i 19 28 36,2
De iP 19 28 34.5 " 12 Um iP 14 29 01.3
Kirghiz-Sinkiang (h = N).
Double P, cf Feb. 11, 1969, " 12  Up 1P 17 51 06.2
22 16. Ki iP 17 51 43.0
Um iP 17 51 19.8
n 11 Un  iPKP 22 25 16.2 Uua iP 17 51 21.1
New Hebrides Islands De iP 17 51 05.8
(h = 160 ¥m), Iran (h = 15 knm).
" 12 Long-period microseisms " 12 Um 1P 20 35 35.7
(T around 16 sec) recorded i 20 35 40,9
at Umed Mar., 12-13%. Ud eP 20 36 03
South of Japan (h = 60 km).
" 12 De iP 07 42 25.0
" 12 Um iP 20 50 23.7 C
" 12 Xi iSn 10 26 52,2
ilg1 10 27 11.4 42 Ua iP 22 47 1744
Um iSg 10 28 05.7 Leyte (h = 80 km).
Probably northwest Russia. '
Explosion? " 13  Um eP 00 25 01
Ud iP 00 25 19.9
" 12 Ki eP 10 56 04 Molucca Passage (h = N),
Um iP 10 56 20,7
ipP 10 56 32,1 13 vUa iPp 04 45 34.5
Ud eP 10 56 44
South of Japan. " 13 Ud iP 05 40 22.4
h = 40 km (Um).
" 13 Ua iP 16 52 07.6
" 12 ua iP 12 05 41.8 C i 16 52 14.9
De i(P) 12 04 44,1
" 13 Up iP 18 53 14.6
" 12 Ki ePn 13 30 45 Ki iP 18 52 17.6
iSn 13 31 30,2 micr sSec
iSg 13 31 43.8 P Z' 0.1 Te4
D =410 km = 3.7 . Um iP 18 52 47.6 D
Um iSg 13 32 41.9 i 18 53 23,7
Ud  iLg? 13 35 08.6 Uud  iP 18 53 06.1
Northwest Rugsie, Canada (h = N).

67.5°N, 30.1°E.
(cont.s
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Up = Uppsala, Ki = Kirumna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,

De = Delary
1969 1969
Mar. 13 Up iP 20 52 46.7 C  Mar, 14 (cont.)
Ki iP 20 52 41.1 Sk ipP 09 00 04.2
Sk iP 20 52 58,0 C iPP 09 02 28.4
Um iP 20 52 41.2 C iPKKP 09 17 43.7
Ud iP 20 52 55,3 C Um iP 08 B9 %6.1 C
Java Sea (h = 500 km), ipP 09 00 20.6
iPP 09 02 59.3
mo13 ua i(P) 21 14 03.8 ipPP 09 03 55
Ki iPg 22 53 38,3 iS 09 09 37
iSg 22 53 49.7 isS 09 10 48
iRg 22 53 53.7 iPKKP 09 17 35.2
D =100 km = 0.9, Ud iP 08 59 26.6 C
Um iSg 22 55 03.0 ipP 09 00 11.3
Probably explosion in the Nicaragua.
Gdllivare area, Swedish h = 180 km (Up,Ki,Sk,Um,Ud).
Lapland. m=5.9, M =5,7 (UpsKis-
Origin time = 22 53 20, M uncorrected for focal
depth.
"o14 Ki  e(Sn) 06 29 13
i(Lg1) 06 29 34.5 " 14 Um iP 10 00 28.6
i 10 01 03.2
n 14 Up iP 08 59 36.6 C
ipP 09 00 22.1 n 14 Up 1iSg 12 44 48.6
iPP 09 03 01.7 Um iSg 12 45 17.4
eS 09 09 40 Uud iSg 12 45 47.3
i 09 11 11 Esthonia-Gulf of Finland.
micr sec Explosion?
P Z 0.8 5
pP z 0.9 5 "oo14  Up  i(P) 14 12 32.9
pP z' 0.1 1.0 Um iP 14 12 26,6 C
PP Z 1.3 5
PP Z' 0.1 1.2 " 14 Up  iPKP 14 17 51.1
S E 1.2 8 Sk  iPKP 14 17 43,0
Mx E 1.9 20 Ud  iPKP 14 17 51.9 C
Mx N 2.3 22 i 14 18 06.7
Mx Z 2.6 28 Kermadec Islands
D = 9550 kn = 86 . (h = 130 km).
Ki iP 08 59 29.4 C
ipP 09 00 14.0 " 14 Ki isSg 18 33 40.4
iPP 09 02 43.8 Sk eSg 18 33 44
ids 09 09 34 i 18 33 47.2
esS 09 10 45 Um iSg 18 34 07.7
iPKKP 09 17 38.4 Nordland, Norway,
micr sec 66.4 N, 14.87E.
P Z 1.3 7 Origin time = 18 32 11.
P Z' 0.1 1.5 Explosion?
pP Z 1.4 5
pP z' 1.3 2.5 " 45  Up iP 03 13 02,1
PP Z' 0.2 1.5 Ki iPp 0% 12 17.1
S E 1.7 8 Sk iP 0% 12 52.2
S N 0.8 9 Um iP 03 12 37.0
Mx E 2.5 15 Uua iP 03 13 07.7
Mx N 1.4 18 Japan (h = N).
Mx Z 1.9 20
D = 9350 km = 84", " 15 Up iP 04 %31 04,0 C
Sk iP 08 59 19.5 Ki iP 04 30 15.2 C

(cont.) icont.)



Up = Uppsala, Ki = Kiruna,

1969
Mar .

n

15

15
15

15

15
15

15

15
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De = Delary
1969
(cont.) Mar.
Um ip 04 30 37.5
Ud iP 04 31 08.8
Okhotsk Sea (h = 520 km).
Unm  iP 06 36 07.1
"
Up iP 08 31 38.0
i 08 31 40.1 "
iPn 08 31 54.3
Ki iP 08 32 11.5 C
iPn 08 32 57.1 "
Sk ePn 08 %2 58
Un iPn 08 32 20,0
is 08 36 55.4 "
ua iP 08 31 54,7 C

Caspian Sea (h = 45 km).
The average group velocity
of Pn is 8432 km/sec for
this case.

Ki iP 11 58 18.1
Um iP 11 58 2%,0 "
ipP 11 58 %2.7
Ceram Sea. h = 35 km (Um).
Un iP 12 45 16.7
Up iP 13 46 32.5 C
ipP 1% 46 45.5
micr sSec
P zZ' 0.2 0.7

Mx E 0.8 18
Mx N 1.2 20

Ki iP 13 45 40.0
ipP 13 45 52.5

micr sec

P zZ' 0.1 1.0

Mx E 1.1 17
Mx N 1.0 17

Sk 1P 13 46 1043

Un 1P 13 46 05.5 C
ipP 13 46 17.6

Ud iP 13 46 33.2 C
ipP 13 46 44,7

Aleutian Islands.,.

h = 45 kn (Up,Ki,Um,Ud).

m= 6.2, M =5.3 (Up,Ki),

Un  iPKP 15 17 28.9

South of Australia (h = N).

Ki iPn 21 00 50.1 "
iSn 21 01 36.4
ilg1 21 01 51.0

D =420 km = 3.8 .
(cont.)

15

15

16

16

16

16

16

Sk = Skalstugan, Um = Umed, Ud = Uddeholm,

(cont.)
Unm iSg 21 03 19.4
Probably northwest Russia.
Origin time = 20 59 50,
Explosion?
Um iP 22 47 47.6
Um iP 03 01 56.3

i 03 02 02.2
Um iPKP 0% 42 19.1 C
Loyalty Islands (h = N).
Up iP 14 20 44.6 C
Ki iP 14 21 17.2 C
Sk iP 14 21 14.3
Um iP 14 20 57.2

i 14 21 06.0
Ud iP 14 20 56,2 C
Carlsberg Ridge (h = N).
Up iP 16 05 38.0 C

ipP 16 05 52.3

is 16 14 53

micr sec

P Z' 0.2 Te2

S N 1.0 6

Mx E 2.8 21

Mx N 4.3 18

Mx Z 5.7 1g

D =8000 km = 72 .
Ki 1P 16 04 57,0 C

iPP 16 07 20.9

iS 16 13 40

micr sec

P z' 0.1 1.3

S N 1.4 8

Mx E 5.6 20

Mx N 3.3 18

Mx 7 6.1 180

D = 7200 km = 6455
Sk iP 16 05 30,5
Unm iP 16 05 15.1 C

ipP 16 05 29.5

iS 16 14 13

iSed 16 15 05

eSS 16 18 37
Uua iP 16 05 44.9 C
Japan. h = 55 km (Up,Um).
m= 6.1, M = 5.8 (Up,Ki).
Um iP 16 08 %6.6
Ud iP 16 09 06.7

ipP 16 09 21.9
Japan, h = 55 km (Ud).
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Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,

16

16

16

17

17

17
17

17

18

De = Delary
1969
Um iP 16 27 14.4 Mar.
Um iP 17 07 50.5
i 17 08 06.9
Ua eP 17 08 25
i 17 08 35,5
Japan ( h = 40 km).
Up iP 2% 11 31.9
Ki iP 23 11 08.7
Sk iP 23 11 35.7
Um  iP 23 11 16.7 "
i 23 11 28.2
Ua  iP 23 11 41.0
Formosa (h = 150 km).
1"
Up iSKP 01 16 54.4
i 01 17 01.7
Ki  iPKP 01 14 03.3
iSKP 01 16 28.4 "
micr sec
SKP  2' 0.1 1.3
Sk iSKP 01 16 47.0
i 01 16 50.6
Um  iPKP 01 14 05.4 "
iSKP 01 16 41.4
Ud  ePKP 01 14 18
iSKP 01 16 55.7
i 01 17 04.2
Piji Islands (h = 610 km).
Ki  ePKP 01 19 51 "
Um  iPKP 01 19 58.8
iSKP 01 22 31.4 "
Ud  iPKP 01 20 09.5
Piji Islands (h = 630 km). "
Um iP 01 25 24.3
Up e(PKP) 01 48 07
Ki  iPKP 01 48 03,5
Sk  iPKP 01 48 14.4
Um ePKP 01 48 06
iSKP 01 50 42.9
Ud  iPKP 01 48 20.6
Fiji Islands (h = 620 km).
Uda iP 03 36 34.8
Up _—
micr Sec
Mx E 1.0 20
Mx N 1.7 21
Mx Z 2.7 21
Ki ePKP 03 44 45

(cont.)

18

18

18

18

18

18

18

18

(cont.)
Xi micr sec
Mx E 0.9 20
Mx N 1.0 20
Mx Z 2.8 19
Sk iPKP 03 44 54.2
Um iPKP 03 44 42.3
Loyalty Islands
(b = 15 ¥m).
M =5.8 (Up,Ki).
Sk ePKP 03 52 12
Um ePKP 03 52 06
Toyalty Islands (h = N).
Un iPKP 04 00 45.0
i 04 00 53.3
Tonga Islands (h = 40 Ikm).
Ki eP 04 24 46
Um eP 04 24 14
Atlantic Ocean, off
Portugal (h = 25 km).
Up iP 05 20 03.7 C
Ki eP 05 19 16
Sk eP 05 19 46
Um iP 05 19 38.0
Ud iP 05 20 08.8 C
Kurile Islands (h = 35 km).
Sk iP 09 21 55.9
Sk iP 13 02 57.2
Up iP 16 27 44.2 D
ipP 16 27 57.1
micr sec
P Z' 0.4 1.2
Mx N 1.2 20
Mx 72 1.3 17
Ki iP 16 26 58.2 D
ipP 16 27 11.1
i 16 27 21.5
micr Sec
P Z' 0.3 1.0 |
Mx E 0,5 13
Mx N 0.4 13
Mx Z 0.7 15
Sk iP 16 27 32.7
ipP 16 27 46.0
Um iP 16 27 19.5 D
ipP 16 27 32.0
i 16 27 42.1
(oont.)



Up = Uppsala, Ki = Kiruna,

1969

Mar. 18

"

n

18

18

18

18

18

18

19
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Sk = Skalstugan, Um = Umed, Ud = Uddeholm,

De = Delary
1969
(cont. ) Mar. 19
Un is 16 36 01
isSs 16 40 19
Ua ip 16 27 49.%3 D " 19
ipP 16 28 02,8
De iP 16 28 07.4
ipP 16 28 20.4
Kurile Islands.
h ? 50 ¥m (Up,Ki,Sk,Um,Ud,
De).
n= 6.4y, M = 5,2 (Up,Ki).
The dilatation (D) for P is
probably preceded by a very
small compressional motion.
Up iP 20 42 21,0
Xi iP 20 41 34.3
micr Sec
Mx E 0.5 14
Mx N 0.6 17
Mx Z 2,0 22
Sk eP 20 41 51
i 20 41 57.0
Um iP 20 41 59.2
is 20 50 42
Ud iP 20 42 12.6
Vancouver Island (h = N).
Um iP 20 46 26.6
Up iPKP 22 54 54.4
Un iPKP 22 54 47,6
Ud iPKP 22 54 54.9
i 22 55 00.5
De iPKP 22 55 06.6
Tonga—~Kermadec Islands
(h = 70 km).
Up iP 2% 04 56.1
Ki iP 23 04 23.9 C
Sk eP 2% 04 54
Um iP 2% 04 36.9 C
i 23 04 47.5
Uua iP 23 05 04.0
Japan (h = 60 km).
Up 1P 23 41 10.7
Xi iP 23 40 19.5
Sk iP 23 40 57.1
Un iP 2% 40 43,8
Uqd + iP 23 41 15.5
Kurile Islands (h = 90 km).
ud iP 08 41 08.3
(cont.)

(cont.)

Aleutian Islands (h = N).

Ki iPn 12 44 57.9
iSn 12 45 56.0
iSg 12 46 18.1
D =530 km = 4.8,

Sk iSg 12 48 43,2

Um iSn 12 46 32,0
iSg 12 47 17.6

Nortgwest Rugsia,

67.5 N, 33,0 E,

Origin time = 12 43 42,

Explosion?

Up iP 14 10 49,0
ipP 14 11 30.8
iX 14 11 41.9
is 14 20 11
iSeS 14 20 39

micr sSec

P 7' 0.1 0.6
pP Z‘ 005 008
S E 0.3 3
Mx E 0.9 12
Mx N 0.8 14
Mx 2 0.9 12
D = 8300 km = 74 1/2,

Ki iP 14 10 19.0
iPcP 14 10 41.1
ipP 14 11 00.4
iPa 14 15 13
is 14 19 15
iSeS 14 20 01

micr sec

P Z' 0.1 1.0
pP Z' 0,2 1.2
S E 0.7 5
Mx E 0.4 9
Mx N 0.4 10
Mx Z 0,6 9o
D ="T800 xm = 70,

Sk iP 14 10 50.0
ipP 14 11 30.4
ed 14 20 14

Unm iP 14 10 30.9
ipP 14 11 11.0
iX 14 11 24.4
iPP 14 13 18
is 14 19 36
iSeS 14 20 14

Ud iP 14 10 57.6
ipP 14 11 39.7
iX 14 11 50.3

De iP 14 11 10.9
i 14 11 46.5

(cont.)
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,

De = Delary
1969 1969
Mar, 19  (cont.) Mar. 20 (cont.)
Ryukyu Islands. Ki iPp 08 29 26.2
h = 160 km (Up,Ki,Sk, is 08 39 02
Um,Ud). iSKS 08 39 42
m=5,7 M=5.% (Up,Ki). micr sec
M uncorrected for focal P Z' 0.2 1.3
depth. Well developed S E 0.7 8
higher~mode surface waves SKS N 0.6 8
(Up Press-Ewing). Mx E 1.9 13
Mx N 1.6 16
" 19 Up iP 15 27 07.8 Mx Z 3.4 19
D = 8450 km = 76 .
" 19 Up iP 16 02 12,3 Sk iP 08 29 31.8 C
Um iP 08 29 43,4 C
" 19 Up iP 16 19 19.7 is 08 39 41
i 16 19 31.1 Ua iP 08 29 48.1
micr sec De iP 08 30 02.6
P Z' 0,1 0.5 Gulf of California
Ki 4P 16 19 00.8 (h = 20 ¥m).
micr sec m= 6.0, M = 5.7 (Up,Ki).
P z' 0.1 1.0
Um 1P 16 19 07.8 n 20 Up iP 08 35 16.8
Ua iP 16 19 27.8 Ki eP 08 34 45
Iuzon (h = 80 km). Sk eP 08 34 52
m= 6,1 (Up,Ki). Ud eP 08 35 08
Gulf of California (h = N).
" 19 TUp 4P 18 30 03.8
Ki iP 18 29 17.5C " 20 Up iSg 12 40 54,0
micr sec Ki eSg 12 43 25
P Z' 0.1 1.0 Um iSg 12 41 24.3
Sk iP 18 29 52.6 C Ud iSg 12 41 55.0
Um iP 18 29 38.4 De iSg 12 42 20.6
i 18 30 01,1 Esthonia-Gulf of Finland.
Ud iP 18 30 09.3 C Explosion?
Kurile Islands (h = 50 km).
" 20 Up iP 1% 42 20.9
" 19 Up iP 21 %32 19.0 ’ micr sec
Um iP 21 32 27,7 P Z' 0.1 0.6
i 21 32 33,8 Ki eP 13 41 43
Uqa iPp 21 32 29,2 C Sk P 1% 42 18 -
i 21 32 37,1 Um iP 13 42 02,3
Ua iP 1% 42 27.8
" 49 Ua iPp 22 53 32,2 De iP 13 42 40.6
South of Japan.
" 20 TUp iP 08 29 55.8 (h = 430 km).
iSKS 08 40 12
micr sec " 20 Up iPp 15 32 08.1
P Z' 0.2 1.2 .
SKS E 0.4 9 " 20 Ki iSg 16 19 05.5
SKS N 0.6 7 Sk  iSg 16 19 09.9
Mx E 1.3 17 Um iSg 16 19 32.9
Mx N 2,7 17 Ud iSg 16 21 00.3
Mx Z 3.0 16 (cont.)
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,

De = Delary
1969 , 1969
Mar. 20 (cont. ) Mar, 20 (cont.)
Nordland, Norway, m= 6.7, M = 6.3 (Up,Ki).
66.4 N, 14,87 E. Double P; X = P = 4.4 sec
Origin time = 16 17 37. ~ in average (Ki,Sk,Um,De).
Explosion? If X is interpreted as pP,
the focal depth becomes
" 20 Up iP 16 32 02.6 D 15 km. The phases Y (Up,De)
i 16 32 15.7 probably belong to the group
iy 16 35 04.7 of early PP arrivals.
iSKS 16 42 30
is 16 43 00 " 20 Up iPp 16 38 00.2
micr sec TUd iP 16 37 5T7.4
P Z 0.9 2
P Z' 0.5 0.9 n 20 Ua iP 16 51 3841
SKS E 1.9 7
SKS N 0.7 6 u 20 Ua iP 16 54 19.4
S E 3.6 9
S N 1.0 6 n 20 Up iP 17 20 50.5
Mx E 7.3 17 Ud iP 17 20 59.4
Mx N 4.0 18 Mindanao (h = N).
Mx Z 9.2 18 o
D = 10200 km = 92", n 20 ua iP 18 23 41.9
Ki iP 16 31 44.4 D Nevada.
iX 16 31 48.6 Underground explosion.
iSKS 16 42 06
i8 16 42 33 " 20 ,Up iP 18 27 03.0
micr sec iPcP 18 27 29.5
P E 0.7 5 micr sec
P Z 2.3 6 P Z' 0.1 0.8
P Z' 0.7 1.3 Ki iP 18 26 08.7
SKS E 6.7 10 Sk iP 18 26 41.4
S ¥ 3.0 8 i 18 26 48.9
Mx E 6.0 16 Um iP 18 26 36.0 C
Mx N 3.9 16 ipP 18 26 47.8
Mx Z 7.3 160 iPcP 18 27 10.5
D = 9800 km = 88" . ud iP 18 27 02.8 C
Sk ip 16 32 06.5 D ipP 18 27 15.5
iX 16 32 11.0 De iPp 18 27 25.3
ePKKP 16 49 17 Aleutian Islands.
Um iP 16 31 51.1 D h = 45 km (Um,Ud).
iX 16 31 55.4
iPP 16 35 25 mo20 va i(p) 18 30 33.2
iSKS 16 42 12
iPKKP 16 49 25.2 n 20 Xi iP 21 48 02.0
eP'P! 16 57 31 Unm iP 21 48 16.9
Ud iP 16 32 10.3 Ud iPp 21 48 42.6
i(PP) 16 %6 09.9 Bonin Islands.
iPKKP 16 49 14.7
De iP 16 32 17.7 D v 20 Um e(P) 23 32 23
iX 16 32 22,3 Uva iP 23 31 42.1
iy 16 35 11.8 Up iP 23 51 47.5
iPP 16 36 06.4 Ki iP 23 51 28.5
Mindanao (h = N), Sk iP 23 51 51.1

(cont. ) (cont.)



- 16 =

Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,

De = Delary
1969 1969
Mar. 20 (cont.) Mar. 21  (cont.)
Um  iP 23 51 35.3 Uua iP 03 21 29.0
iy 2% 54 06.8 Gulf of California.
vd  iP 23 51 54.7 Origin time = 03 09 23.
De iP 23 52 04.7 Approximate origin times
Mindanao (h = N). are given for those
Y (Um): cf Mar. 20, 1969, earthquakes in this series,
16 32. which have not been
reported by the USCGS.
" 21 Up iP 0% 16 25.2 C
ipP 03 16 35.0 n 21 Up iP 03 32 51,0
iPP 03 19 01.2 Ki iP 03 32 20.8 C
ed 03 25 36 Sk iP 03 32 26.4
micr sec Umn iP 03 32 38.5
P Z' 0.1 1.0 Ud iP 03 32 42.4
S E 0.4 8 Gulf of California.
Mx E 1.4 19 Origin time = 03 20 39,
Mx N 1.5 15
Mx Z 1.3 16 " 21 Up iP 0% 44 34,2
D = 7850 km = 70 1/2". Ki iP 03 44 04.7
Ki iP 03 15 43,2 C Um iP 03 44 21.3
ipP 0% 15 52.8 Ud iP 03 44 25.8
iPP 03 17 57,2 i 03 44 32.1
iS 03 24 17 Gulf of California.
iSeS 03 25 38 Origin time = 03 32 22.
micr Sec
P Z' 0.1 1.0 " 21 Up iP 03 46 56.7
S E 0.6 10 Ki eP 0% 46 23
Mx E 3.1 18 Sk eP 0% 46 %0
Mx N 2.2 18 Um eP 0% 46 42
Mx Z 3.1 1% Gulf of California.
D = 7100 km = 64", Origin time = 03 34 43.
Sk iP 03 16 17.4 C
i 03 16 38.2 " 21 Up 1P 04 05 53.5
iPP 0% 18 49.5 Xi iP 04 05 23.5
Um 4P 03 16 01.9 C Sk iP 04 05 29,9
ipP 03 16 10.8 Un iP 04 05 40.3
is 03 24 52 Ud iP 04 05 45.5
Ua  iP 03 16 32.1 C De iP 04 05 59.0
ipP 03 16 42.1 Gulf of California
De iP 03 16 48.7 C (h = N),
Japan. .
h = 35 km (Up,Ki,Um,Ud). " 21 Up iP 04 08 28.6
m=5.,8 M =5.6 (Up,Ki). micr sec
Mx E 0.7 18
" 21 Ki iP 03 19 15.4 Mx N 0.8 16
Uud iP 03 19 39.6 Mx Z 1.0 16
Gulf of California Ki 4P 04 OT 58.5
(h = N). micr sec
Mx E 1.0 14
" 21 Up iP ®3 21 33.0 Mx N 0.5 15
Ki iP @3 21 82.9 Mx Z 1.0 14
Um iP 83 21 24.3 C Sk eP 04 08 04

(cont. ) (cont.)
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,
De = Delary
1969 1969
Mar. 21 (cont. ) Mar., 21 (cont.)
Um iP 04 08 13.3 Ud iP 04 59 09.9
uda iP 04 08 19.4 Gulf of California (h = N).
Gulf of California.
Origin time = 0% 56 16. mo21  Up iP 05 08 33,3
M =5.% (Up,Ki). i 05 08 35.7
iS 05 18 43
N 21 Up iP 04 15 44.6 micr sSec
Ki iPp 04 15 13.9 P Zz' 0.2 1.3
Um eP 04 15 30 S E 0.5 9
Gulf of California. Mx E 1.5 16
Origin time = 04 03 32. Mx N 2.0 20
Mx Z 2.7 11
u 21 Up eP 04 24 38 D = 9000 km = 81",
Ki iP 04 24 09.2 Ki iP 05 08 03,1
Sk iPp 04 24 14.4 i 05 08 05.4
Un iP 04 24 26.3 eS 05 17 47
Ud iP . 04 24 29.9 iSesS 05 18 20
Gulf of California (h = N). micr sec
P z' 0.3 1.5
" 21 Up ip 04 34 05.5 S E 0.7 8
Ki eP 04 33 34 Mx E 2.1 14
Sk eP 04 33 41 Mx N 2.0 17
Gulf of California (h = N). Mx Z 3.6 15
D = 8400 km = 75 1/2°.
" 21 Up iP 04 34 39.4 Sk iP 05 08 08,2
Ki iP 04 34 09.2 i 05 08 11.1
Um eP 04 34 26 Un iP 05 08 18.5
Gulf of California. i 05 08 23.4
Origin time = 04 22 27. isS 05 18 20
Ud ip 05 08 24.9
" 21 Up iP 04 38 35,7 i 05 08 27.4
Ki iP 04 38 05.9 De iP 05 08 40.4
Sk iP 04 38 12.0 i 05 08 41.8
Un iP 04 38 23.8 Gulf of California (h = W),
Ua iP 04 38 28,2 m= 5.9, M = 5.7 (Up,Ki).
Gulf of California (h = N). Multiple P.
" 21 Ki eP 04 50 %9 " 21 Un iP 05 10 14.4
i 04 51 08.6 Ud iP 05 17 57.1
Sk P 04 50 47
Gulf of California. " 21 Ki eP 05 20 09
Origin time = 04 38 58.
1 21 Up iP 05 26 39.8
" 21 Up iPp 04 56 42.7 Ki iP 05 26 08.7
Ki iP 04 56 13.4 Unm iP 05 26 27.0 C
Um iP 04 56 30.4 Gulf of California (h = N),.
Gulf of California (h = N).
" 21 Ki iP 05 51 42.0
" 21 Up iP 04 59 16.7 Gulf of California
Ki iP 04 58 47.6 (h = 30 km).
Sk eP 04 58 52
Um iP 04 59 03.6 " 21 Xi iP 06 02 24.5

(cont.) (cont.)



Up

1969
Mar,

n
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Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,

21

21

21

21

21

De = Delary
(cont.)
Sk iP 06 02 30.9
Um iP 06 02 42.0
Gulf of California (h = N).
Up iP 06 11 29.6
Ki iP 06 11 00.1
micr Sec
P 72! 0.1 1.5
Sk iP 06 11 05.8
Um iP 06 11 17.5
Ud eP 06 11 21
Gulf of California (h = N).
Up iP 06 17 30,0
Ki iP 06 17 00,3
Sk iP 06 17 05.4
Um iP 06 17 18.7
Ua iP 06 17 21.9 "
Gulf of California
(h = 20 km).
Up iP 06 46 39.4
is 06 56 47
micr sec "
P Z 0,6 4
S E 0.4 8
S N 0.3 5
Mx E 1.4 18
Mx N 1.7 17
Mx Z 1.6 13
D = 9000 km = 81", "
Ki iP 06 46 08.9
es 06 55 49
eSeS 06 56 20
micr sec
P Z' 0.3 145
S E 0.5 8
Mx E 1.4 15
Mx N 1.5 17 n
Mx Z 2,6 14
D = 8400 ¥m = 75 1/2°,
Sk iP 06 46 15.0 n
Um iP 06 46 26.8
is 06 56 25 n
Uad iP 06 46 31.1
De iP 06 46 46,7

Gulf of California

(h =

4 ¥m).

m=6.0, M =5.6 (Up,Ki).

Ud

Japan (h =

iP

N).

06 53 26.5

1969
Mar,

21

21

21

21

21

21

21

21

*

Up iP 07 33 25,5
micr sec
Mx E 0.7 16
Mx N 1.4 17
Mx Z 1.5 19
Ki iP 07 32 54.8
micr Sec
P Z' 0.1 1.0
Mx E 1.0 14
Mx N 0.7 16
Mx Z 1.6 14
Sk iP 07 32 58,7
Um  iP 07 33 10.6
Ud iP 07 33 1647
Gulf of California
(h = N).
M = 5.4 (Up,Ki).
Ki eP 07 36 15
Um eP 07 36 32
Ud iP 07 %6 %8.0
Gulf of California.
Origin time = 07 24 33,
Ki iPp 08 16 03.1
i 08 17 21.0
Um iP 08 16 23%.3
Ud eP 08 16 27
Gulf of California
(h =),
Up iP 08 51 05.6
Ki iP 08 50 35,7
Sk iP 08 50 41.3
Um iP 08 50 53,2
Ud iP 08 50 56.7
Gulf of California
(b = 1),
Sk iP 09 08 07.1
Gulf of Celifornia (h = N).
Ud iP 10 13 09.6
Sk eP 10 13 23
Gulf of California (h = N)
Up iP 10 22 27.5 C
is 10 32 39
micr sec
P Z' 0.2 1.4
Mx E 0.8 17
(cont.)



Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud =

1969
Mar.

1"

1

21

21

21

21

21
21

21

De = Delary
(cont, ) Har,
Up Mx N 1.4 17
Mx Z 1.7 18
D = 9000 km = 81°.
Ki iP 10 21 56.8
isS 10 31 37
eScS 10 32 11
micr sec
S E 0.4 8
Mx E 0.8 14
Mx N 0.8 15
Mx Z 1.4 15 u
D = 8400 km = 75 1/2
Sk iP 10 22 02,3
Um iP 10 22 14.4
is 10 32 13
Uda 4P 10 22 19.4
Gulf of California
(b =5 xm).
m= 5.9, M= 5.4 (Up,Ki).
Up iP 10 37 02.2
Ki eP 10 36 46 u
Sk iP 10 37 06,2
Um iP 10 %6 49.4 "
Ud  iP 10 37 09.6
Mindanao (h = N).
Ki iPn 10 58 02,0
iSn 10 59 01.8
iLg1 10 59 21.1
D =560 km =5,0",
Sk eSg 11 01 46
Un iSg 11 00 10.1 "

- 19 -

Nortgwest Rugsia,
67.1 Ny, 33,2 E.

Origin time

Explosion?
Up  i(P)
()
Up iP
Ud iP
Up
Mx
Mx
Mx
Ki eP

(cont. )

N

10 56 44.

11 31 33.0

micr sSec
0.1 0'6

12 01 12.2

12 11 37.2

micr sSec
0.7 23
1.0 19
1.4 22
12 15 02

1969

n

21

21

21

21

21

21

Uddeholm,

(cont.)
Ki miecr sec

Mx E 0.6 20

Mx N 0.4 18

Mx 7 0.6 16
Um iPp 12 15 30.3
Ud iP 12 16 01.3

i 12 16 04.2
Kurile Islands (h = 50 km).
M = 5.0 (Up,Ki).
Up eP 12 36 18
Ki iP 12 35 44.4 C

micr sSec

Mx E 0.3 14

Mx N 0.3 16
Sk eP 12 35 49
Unm ip 12 36 01.1
Ud iP 12 36 0642
Gulf of California
(h = 15 km).
Um i(P) 12 41 07.8
Up eP 14 41 48

i 14 42 05.7
Xi ip 14 41 15.2 C
Sk eP 14 41 23
Um iP 14 41 33.5
Ud ip 14 41 41.2
Nevada.

Underground explosion.

15

16
16
16
16
16

Gulf of California

E
N
Z

16
mic
0.3
0.3
0.7
16

13
10
09
09

09
09

41

r

41

12.8

00.0
28.6
34

4646
50,8

54.0

sec
15
16
15
42

Gulf of California (h = N).

Ud iP
Up iP
Ki iP
Sk eP
Unm iP
Ud iP
(h = 2 km)o
Up iP
Ki

Mx

Mx

Mx
Um eP
Up iP
(cont.)

18 12 33.1



Up

1969
Mar.

n

Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,

21

21

22

22

22

22

- 20 -

De = Delary
1969
(cont. ) Mar. 22 (cont.)
Ki iP 18 12 03.0 Skx  iPP 05 02 01.5
micr sec i 05 11 42.7
Mx E 0.5 14 Um iP 04 59 57.2 D
Mx N 0.6 22 iPn 05 01 11.0
Mx Z 0.7 15 iPP 05 01 23
Un  iP 18 12 20.4 is 05 06 04
Gulf of California (h = N). i 05 10 04
ilg1 05 12 23
Ua iP 21 29 00.6 iLg? 05 1% 26
i 21 29 59.2 Ua  iP 05 00 17.4 D
‘ iPP 05 01 49.5
Sk eP 00 17 44 De iP 05 00 15.0
iPP 05 01 52.1
Un  iP 02 02 28.5 Afghanistan-USSR (h = 8 km).
i 02 03 30,0 m=5.7, M = 5.5 (Up,Ki).
i(Pn) 02 04 26.0
Ua  iP 02 02 47.3 "o 22 Up iPKP 06 03 17.3
De iP 02 02 44.5 i 06 03 25.3
Hindu Kush (h = 220 km). : micr sec
Mx E 0.6 20
Up iP 04 21 08.1 C Mx N 1.1 21
Ki iP 04 21 14.7 Mx Z 1.3 20
Sk iP 04 21 32.5 Ki  iPKP 06 0% 01.0
Um iP 04 21 05.2 micr sec
Ud  iP 04 21 24.7 C Mx E 1.0 21
iPP 04 2% 07.8 Mx N 0.7 21
De iP 04 21 22.0 Mx Z 1.3 20
Afghanistan-USSR. Sk ePKP 06 03 09
Origin time = 04 13 41. Um  iPKP 06 03 04.4
i 06 03 08.5
Up iP 05 00 00.3 D isS 06 22 45
iPa 05 01 20 Ud  iPKP 06 03 17.2
iPP 05 01 26 De  iPKP 06 03 26.7
iSa 05 08 09 Fiji Islands (h = N).
micr sec M = 5.6 (Up,Ki).
P Z' 0.1 0.9
PP E 0.4 2 " 22 Up iP 07 37 4T7.4 C
PP z 0.5 3 i 07 37 51.4
PP Z' 0.1 1.0 micr sec
Mx E 0.7 13 Mx E 0.8 17
Mx N 2.7 9 Mx ¥ 1.0 16
Mx Z 1.8 14 Mx 7 1.3 17
Ki iP 05 00 06.5 Ki iP 07 37 17.4
iPP 05 01 44.9 is 07 47 00
iLg1 05 13 05 micr sec
micr sec P Z' 0.1 1.2
PP Z' 0.2 1.4 S E 0.3 8
Mx E 2.1 10 S N 0.3 8
Mx N 3.1 13 Mx E 0.9 15
Mx 7z 2.5 10 Mx N 0.7 16
Sk iP 05 00 25.6 D Mx z 1.8 15
iPn 05 01 51.2 D = 8400 km = 75 1/2°.

(cont.)

(cont.)
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,

De = Delary
1969 1969
Mar. 22 (cont.) Mar. 22 (cont.)
Sk 4P 07 37 23.2 Up i 18 05 52,1
Un iP 07 37 35.1 Ki eP 18 06 54
is 07 47 32 Sk eP 18 06 27
ua if 07 37 39.5 Um iP 18 06 18,8
i 07 37 43.1 Uda  iP 18 05 56.1 C
Gulf of California (h = N). i 18 06 01.8
m=5.7, M =5,3 (Up,Ki). De iP 18 05 22,7
Turkey (h = N).
" 22 Up i 12 15 52.0 Negative residuals,
iSg 12 16 07.1 averaging 10 sec, are
Um iSg 12 16 37.9 obtained in relation to the
Ua  iSg 12 17 08.0 USCGES' solution.
Esthonia-Gulf of Finland.
Explosion? " 22 Up eP 16 35 16
Ud eP 18 35 05
"noo22  Um  iP 1% 11 39.1 Gulf of California
(h = 20 km).
w22 Up iP 13 47 09.3 C
Ki iP 13 46 23.4 n 23 Up eP 00 20 38
ipP 13 46 35.4 Um 1P 00 21 10,8
Un  iP 13 46 44,0 is 00 25 42
Uda  iP 13 47 15.5 C Ua  iP 00 20 50.7
Kurile Islands. Turkey (h = N).
h = 45 Im (Ki).
m 2% Sk iP 00 38 58,7
"2 Ki el 14 33
micr Ssec " 23 Up eP 00 59 53
Mx N 0.8 22 Ud  iP 01 00 01.7 C
Mx z 1.1 21
Fiji Islands (h = N). " 23  Up iPKP 02 26 21,3 D
i 02 26 26,3
" 22 Un iP 14 3% 09.8 micr sec
i 14 33 17.2 PKP  2' 0.1 0.6
Um  iPKP 02 26 09.0
mo 22 Sk eP 16 53 40 iSKP 02 29 04,8
Ud  iPKP 02 26 25,3 D
" 22 Up iPP 17 48 43.7 De  iPKP 02 26 33,8
i 17 48 59.5 Tonga~Kermadec Islands
micr sec (h = 550 km).
Mx N 1.2 24
Ki —_— " 23  Up iP 02 58 35.5
micr sec
Mx E 0.5 16 mo23  Up iP 03 16 28.6
Mx N 2.4 24
Mx Z 0.8 16 m2%3  Um iP 03 56 22,0
Un  i(PP) 17 48 38.4 Ua iP 0% 56 00.6
es 17 55 32 Turkey.
Ud  ipP 17 49 02.4
Celebes §h = 40 km). moo23  Up is® 04 04 32.1
M = 5.5 (Up,Ki). iLg1 04 04 52,8
iSg 04 05 0341
"o 22 TUp iP 18 05 47.9 (cont.)

(cont. )
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,

De = Delary
1969 1969
Mar. 23 (cont.) Mar., 23 (cont.)
Ki iPn 04 00 51.3 ' Sk ip 12 02 07.9
iSn 04 01 49.7 Um iP 12 02 25,1 C
iSg 04 02 18.6 Ud iP 12 02 12.1 C
Sk i 04 04 38.1 Colombia (h = 25 km).
iSg 04 04 45.4 M = 5.5 (Up,Ki).
Um  iSn 04 02 28.6
iSg 04 03 00.8 " 25 Up  iP 12 11 58.8
Ud i 04 04 30.7 i 12 12 07.0
iSg 04 05 37.0 i 12 12 16.0
Nortgwest Rugsia, Ki eP 12 12 37
Origin time = 03 59 34. Ud iP 12 11 51.3
Explosion? iPeP 12 12 16.7
Atlantic Ocean (h = N).
" 23 Up iP 04 30 26,8
Ki —— "o 23 Sk iP 12 27 1645
micr sec
Mx N 0.3 13 "o23 Un iP 14 02 36.2
Ua iP 04 30 41.8 ud eP 14 03 07
India-West Pakistan
(b = 15 Xm), " 23 ya 1P 14 42 39.3
" 23 Up iSg 05 58 01.5 " 23 Up ip 15 51 19.1
Ki iPn 05 53 44.3 Ki iP 15 50 47.0
iSn 05 54 42.1 i 15 51 00.3
iSg 05 55 08.9 Sk iP 15 50 54.5
D =530 km = 4.8, Um iP 15 51 03,9
Sk eSg 05 57 35 Ud 4P 15 51 11.4
Um 1Sn 05 55 21.8 Gulf of California
iSg 05 55 5642 (b = 15 ¥m).
Ud  elgl 05 58 26 ‘
Northwest Ru%sia, ro23 Up iP 21 13 35.1
67.6 Ny 33.1 E. i 21 13 46.4
Origin time = 05 52 28, is 21 17 34
Explosion? ili 21 19 39
iLg1 21 20 21
" 23 Um 1P 08 35 10.3 micr sec
P E 1.2 5
moo23 Um iS 11 54 25 P N 3.5 5
Baja California (h = N). P Z 3.1 5
P Z' O.9 1'7
23  Up iP 12 02 21.8 S E 5.5 6
micr sec S N 5.0 6
Mx E 1.0 17 S Z 3,7 8
Mx N 1.5 19 Mx E 57 18
Mx Z 1.6 20 Mx N 31 12
Ki ip 12 02 22,7 Mx Zz 25 18
micr sec D =2450 km = 22",
Mx E 1.3 16 Ki ip 21 14 44.5 D
Mx N 1.1 18 i 21 14 47.5
Mx Z 1.7 19 i3 21 19 31



Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud

1969
Mar,

1"

23

23

24

24

(cont, )

Ki

Sk
Un

3¢}

De

i

HNNEH

oNngEHEHZ

-TEE’EU)U)MWH
.
W

He e b
U o W

’_l.

iP

1
Turkey (h =
m= 6.1, M= 6.2 (Up,Ki).
Double P (Ki,Ud,De).

g

21 13
10 km).

Um iP 23 39
Turkey.
Um iPKP 01 13
Tonga Islands (h =
Up iP 02 04
iS 02 08
i 02 08
micr
P N 0.3
S E 0.6
S N 0.7
Mx E 4.8
Mx N 3.1
Mx 2 1.9
D = 2450 km =
Ki iP 02 05
micr
Mx E 2.6
Mx N 1.5
Mx Z 2.3
Sk ip 02 05
Un iP 02 04
iPcP 02 08
is 02 09
Ud iPp 02 04
De iP 02 04

Turkey (h = 6 km).
m=5.3, M =5.1 (Up,Ki).

23 =

De = Delary

2345

12,1
210 km).

23,9
22,3
3045
sec
3
7
6
17
17
12
22°,
3343
sec
12
11
11
08.0
57.4
29,9
23
357
03.8

1969
Mar.

n

24

24

24

24

24

24

24

24
24

= Uddeholm,
Sk iP 03 04 27.9
Um iP 03 04 16.2
Uua iP 03 03 55.2
Turkey (h = 3 km).
Ki eP 08 19 03
Sk iP 08 18 38.5
Um iP 08 18 27.8
iS 08 23 03
Ud iP 08 18 06.9
Turkey (h = 7 km).
Un iP 09 40 24,3
Ud eP 09 39 24

Atlantic Ocean, off
Portugal (h = N).

Ki iPn 11 00
iSn 11 00
iSg 11 00
D =240 km = 2,
Sk  iSg 11 02
Um iSg 11 01

Nortgern Fin%and,
6701 N, 25'7 Eo

Origin time = 10 59
Explosion?
De i(P) 11 14
Unm iPp 11 28
Turkey.
Up iP 11 39
i 11 40
Ki iP 11 40
Sk iP 11 40
Umn iP 11 39
is 11 44
eLg?2 11 48
iRg 11 49
Uud  iP 11 39
De iP 11 39
Turkey (h = 15 km).
Sk i(Sg) 12 00
Up iP 12 00
i 12 01
Ki iP 12 01
i 12 02
mier

“Mx E 0.4
(cont. )

06.8
3446
3942
28.

58.9
3646

28.

12.9
51.7

24. 2
06.4
3242
07.4
57«3
28

13

24

3446
01.0

28,9

59.7
11.6
b8a3
04.4
sec
9
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1969
Mar.

n
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Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholmn,

24

24

24

24
24

24
24
24
24

24

25

De = Delary
(cont. )
Ki micr Sec
Mx N 0.3 10
Mx Z 0,6 12
Sk iPp 12 01 37.7
Um iP 12 01 26.0 "
ud iP 12 01 09.6 C
Egypt (h = 20 km).
Up iP 12 18 09.1 "
Sk iP 12 18 55.9
Unm iP 12 18 45,3 C
Ud iP 12 18 22,3
Turkey (h = 10 km).
Up iP 12 57 33.8 C
Ki iPp 12 58 32,1 C
Sk iP 12 58 11.6 C "
Unm iP 12 58 00.71 C
ua iP 12 57 43.4
Egypt (h = N).
1
Ua iP 13 13 19.2
"
Up iP 15 12 16.8
Ki eP 15 11 52 C
Sk 4P 15 12 19.3
Um iP 15 12 00,6
ud iP 15 12 26.,2 C
Ryukyu Islands (h = 70 km).
De iP 15 52 06.2
Ud iP 16 31 38.4
Um iP 16 42 32,7
Xi eP 16 49 03
Gulf of California (h = N).
Ki iPg 18 09 50.8
iSg 18 09 55.1
iRg 18 09 87.7
D =30 km = 0.3
Sk eSg 18 12 38
Um iSg 18 11 45.7 "

Swed%sh Lapl%nd,
67.6 N, 21.1 E.

Origin time = 18 09 45,

Explosion?
Up eP 01 13 42
i 01 13 43.3

(cont.)

1969
Mar,

25

25

25

25

25
25

25

(cont. )
Sk eP
Um eP
ud iP
Up iPp
Sk iPp
ud iPp
Up iP
ipP
Ki ip
Um iPp
ud iPp

01
01
01

01
01
01

13 48
13 30
13 50.1

18 14.3
18 29.5
18 22.5

02 36 58,8 C

02
02
02
02

South of Japan.
h =50 km (Up).

37 1149
36 23.0
36 38.6
37 05.3

Um iP 02 41 13.4
Ud iP 02 41 47.5
(South of Japan).
Uua iP 03 41 36.3
up  i(Sn) 04 29 3%3.6
is 04 29 53.6
iLg1 04 30 04.9
Ki ePn 04 26 36
iPg 04 26 46,6
iSg 04 27 39.4
Sk iPn 04 26 46,8
i(Pg) 04 26 58.5
iSn 04 27 40.2
iRg 04 28 14.5
Um iPn 04 27 0445
i 04 27 10.3
iSn 04 28 08,5
iLg1 04 28 31.6
Ud iSn 04 29 04,2
iLg1 04 29 38.6

Off coast of gorway, pear
Lofoten, 67.8 N, 11.2 E.
Origin time = 04 25 42,
Solution checked with
readings from Finnish and
Norwegian stations.

Up iPKP
i

Sk ePKP

Um iPKP
i

Ud iPKP

(cont.)

o7
o7
o7
o7
07
07

29 10.0
29 16.2
28 58

28 5342
29 06.1
29 06.6 C
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Tp = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,

De = Delary
1969 1969
Mar. 25 (cont.) Mar. 25 (cont.)
De iPKP 07 29 27.8 C De iP 13 26 00.6
Kermadec Islands Turkey (h = 25 km).
(b = 40 ¥m). m = 6.0, M = 6.2 (Up,Ki).
" 25  Um iP 10 10 53.2 " 25 Ud iPKP 13 31 55.8
Turkey. De  iPKP 13 32 07,2
" 25 Up iP 13 26 06.0 C Tonga-Kermadec Islands.
Ki iP 13 27 13.5 h = 270 km (De).
Sk iP 13 26 4644
Un iP 13 26 36,3 C " 25 Um  iS 14 26 26
is 13 31 01 Gulf of California (h = N).
Uda iP 1% 26 13.6
De iP 13 25 39.4 "oo25  Up iP 14 23 42.0
Turkey (h = 25 km). i 14 2% 45.8
iPP 14 24 15.5
" 25 Up iP 1% 26 23,2 i 14 24 23,1
is 13 30 21 is 14 27 38
iLg1 13 33 15 miecr sec
micr sec Mx E 1.6 17
P E 1.3 7 Mx N 1.4 18
P N 2.7 5 Mx 2 1.1 9,
P Z 3.1 5 D = 2450 km = 22 .
P Z' 0.8 1.5 Ki iP 14 24 51.1 C
S E 3.3 T i 14 24 54.7
S N 5.3 10 micr sec
S Z 4.0 8 Mx E 0.9 12
Mx E 71 20 Mx N 0.5 12
Mx N 40 18 Mx Z 1.3 12
Mx Z 30 12 Sk iP 14 24 25.5
D = 2450 km = 22, i 14 24 30.9
Ki 4P 1% 27 32,0 D Um  iP 14 24 15.8 C
isS 1% 32 24 is 14 28 51
iSa 13 32 38 Ua  iP 14 23 52,9 C
i 13 34 47 De iP 14 23 20,9
iTi 13 35 40 Turkey (h = 25 kn).
iLgl 13 36 21 M= 4.7 (Up,Ki).
micr sec
P N 1.2 6 " 25 Um iP 14 45 52.6
P Z 1.5 6 Turkey (h = 25 km).
P Z' 0.6 1.1
S E 3.4 10 n 25 Up eP 15 31 32
S N 4.5 16
Mx E 24 11 " 25 Up eP 15 54 14
Mx N 15 11 i 15 54 23.7
Mx 7z 26 11
D = 3220 km = 29 . " 25 Up eP 16 18 20
Sk iP 13 27 06.7 is 16 22 25
Unm iP 13 26 57.0 D micr sec
is 13 31 16 Mx E 0,7 16
Ud  iP 1% 26 34.0 D Mx N 0.5 17
(contd) Ki eP 16 19 29

(cont.)
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Up = Uppsala, Ki =-Kiruna, Sk = Skalstugan; Um =-Umed, Ud = Uddeholm,

De =-Delary
1969 1969
Mar, 25 (cont.) Mar. 26 (cont. )
Ki micr sec Ud iSg 08 32 40.2
Mx E 0.4 10 Lake Ladoga.
Mx Z 0.4 10 Explosion?
Sk iP 16 19 03%.3
Um iP 16 18 53.6 C " 26 Sk iP 09 24 56.5
is 16 23 29
ud iP 16 18 30.6 " 26 ua iPKP 09 43 48.5
i 16 18 37.2 De  iPKP 09 43 59.2
De iP 16 17 58.1 Tonga-Kermadec Islands
Turkey (h = 15 km). (h = 50 kn).
M= 4.3 (Up,Ki).
i 26 Ki ePP 12 09 35
" 25 Ki iSg 17 35 20.7 Ua  iP 12 08 16.7
Sk eSg 17 35 25 Caspian Sea.
i 17 35 34.2
Umn  iSn 17 35 30.3 " 26  Up iSn 12 40 41.6
iSg 17 35 47.5 iSg 12 40 56,0
Uuda  iSg 17 37 13.8 Ki  iSg 12 43 31.5
Nord%and, Nogway, Sk e 12 42 46
66.4 N, 14.8 E. iSg 12 42 57.9
Origin time = 17 33 52. Umn iSg 12 41 29.1
Explosion? Ua iSg 12 41 58.0
Esthonia~Gulf of Finland.
" 25 Um iP 17 56 45,7 Explosion?
Turkey.
" 26 Sk e(Sgg 15 08 06
" 25 Up iSg 18 56 21.9 vd i(sg 15 08 29.9
Ki iSn 18 52 24.4
isg 18 52 42.1 " 26 Up iP 15 40 16.1
Sk iSg 18 55 23.9 iX 15 40 38.6
Umn iPg 18 52 43.4 micr sec
iSn 18 53 33.3 Mx E 0.6 17
iSg 18 54 13.6 Mx T 1.1 21
Ud eLg1 18 56 38 Mx Z 1.3 17
Northwest Rugsia, Ki iP 15 39 50.4
69.2 N, %0.3 E. micr sec
Origin time = 18 50 35. Mx E 0.8 14
Explosion? Mx ¥ 0.3 13
Mx Z 1.0 16
" 25 Ud iP 19 06 40.2 Sk iP 15 40 18.0
i 19 06 44.6 Um eP 15 40 02
i 15 40 19.1
" 26 Sk iP 03 36 59.4 i 15 49 52
Um iP 03 36 49.2 C Uad iP 15 40 12.4
is 03 41 24 iX 15 40 35.2
Ua  iP 03 36 29.1 Tuzon (h = 35 km).
Turkey (h = 25 km). M =5.3 (Up,Ki).
n 26 Ki eSg 08 32 22 " 26 ud iP 15 50 5444
i 08 32 28.5
Sk  iSg 08 32 50.7 " 26 Uda iP 17 19 10.2
Un iSg 08 31 03.4 Dodecanese Islands (h = N),

(cont.)
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,

1969
Mar.

1]

26

26

26

26

27

27

27

27
27

De = Delary
1969
Up 1iPKP 17 49 57.0 Mar,
i 17 50 05.2
i 17 50 17.2
Ki i(PKP) 17 49 49.9
Sk iPKP 17 49 51.0
Um 1iPKP 17 49 47.1 n
i 17 50 00.6
Ud iPKP 17 49 58.8 n
South of Kermadec Islands
(b = 45 km).
Up eP 19 35 17
Um iP 19 35 04.8
Ua iPp 19 35 25.9 "
Mindanao (h = 30 km).
Up 1P 19 44 03,3
Uda 1P 19 44 10.6
Mindanao (h = 20 km).
Un iP 21 02 28.6
Ua 1P 21 02 35.6 n
Baja California (h = N).
Sk eP 01 37 36 "
Um 1P 02 19 11.3
Ud iPKP 03 30 10.2
Santa Cruz Islands
(h = 250 km).
Ua 1iP 03 41 39.2 n
Up eP 04 59 59
micr sec
Mx E 1.3 14
Mx N 2.3 19
Mx Z 2.6 20
Ki ———
micr sec
Mx E 2.8 16 1"
Mx N 1.4 16
Mx Z 3.2 17
Um 1P 04 59 43.6
iPP 05 03 34
iSKS 05 10 21
is 05 10 52
Ua ip 05 00 01.6 "
iY 05 02 57.7
i 05 03 06.3
North of Halmahera
(h = N).

(cont.)

27
27

27

27

27

27

27

27

(cont.)

M =5.9 (Up,Ki).
Y (Ud): of Mar. 20, 1969,

16 32,
va e(sg) 05 36 21
Up iP 06 22 14.1 C
Xi iP 06 23 12,1
Ud iP 06 22 23.7
i 06 22 47.1
Egypt (b = ).
Up iP 06 22 50.8
i 06 22 57.9
Sk iP 06 22 45.5
Um iP 06 22 30.6 C
ud iP 06 22 57.4
De iP 06 2% 10.9
South of Japan (h = 30 ¥m).
Ud ip 07 48 41.0
East of Crete,
Up iP 08 35 29.9
i 08 35 39.4
Ki iP 08 35 02.0
Sk iP 08 35 27.5
Umn iP 08 35 13.8
Ud iP 08 35 36.4
Mariana Islands (h = %80 km).
Up eP 11 27 04
micr sec
Mx ¥ 0.9 17
Ki iP 11 27 06.5
Umn iP 11 26 53.5
Ud ip 11 27 13.8 €
i 11 27 21.1
Tadzhik SSR (h = 35 km).
Up iSg 12 53 03.7
Sk  iSg 12 54 55.8
Um iSg 12 53 37.3
Ua  isg 12 54 05.2
Esthonia=Gulf of Fimland.
Explosion?
Up iP 12 54 58.3 C
i 12 55 02.3
iPP 12 58 49.3
iSKS 13 05 29
i(8) 13 05 53
(cont.)



Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,

1969
Mar.

"

n

"

27

27
27

27
27

(cont.)
Up
P Z
P VA
PP E
PP Z
és; B
S iy
Mx E
Mx N
Mx Z

Xi

Sk

Um

Ua
De

D = 10600 km = 95 1/2

- 28 =

De = Delary
micr Sec
0.6 3
0.1 0.6
0.6 3
1.2 3
1.2 4 1
1.0 6
21 19
32 24
36 20

iP 12 54 41,8 C
i 12 54 45,5
iPP 12 58 25.8
eSKS 13 05 06
is 13 05 33
micr sec
P E 2.5 16
P Z 1.6 4
P Z' 0.3 1.2
PP E 2.7 8
PP Z 3.6 8
SKS E 3.8 5
SKS N 2,0 5
S E 6.1 T
S N 2.1 6
Mx E 30 23
Mx N 23 20
Mx Z 51 20
D = 10200 km = 92,
iP 12 55 02.8
iPP 12 58 52,7
iPp 12 54 47.1 C
i 12 58 18.4
iPP 12 58 40.3
i(s) 13 06 00
iP 12 55 06.3
eP 12 55 16
iPP 12 59 12,1

Talaud Islands (h = 30 km).
m=6.Ty M = 6.9 (Up,Ki).

Up

9]¢

iP

iP

Aegean Sea.

Up

Ki
Sk
Um

iP
iSg

iSg
iSg

(cont.)

13 40 52.9 C

14 21 34.1

16 22 34.2 D

17 34 50.9
17 34 54.9
17 35 16.8

1969
Mar,

1

At

27

27

- 27

27

27
27

27

28

28

(cont.)
Nordland, Norway,

66.4°N, 14.8°E.

Origin time = 17 33 22,

Explosion?
Xi iPg
iSg
iRg

18 10 34.,1 C

18 10

38,8

18 10 %1.1

D =40 km = 0.4",

Origin time = 18 10 26,

Explosion?
Um iP 18 12 25.9
i 18 12 30.1
Uda eP 18 12 04
De iP 18 11 30.5
Turkey (h = 30 km).
Up iP 19 45 06,4
i 19 45 12,0
Xi iP 19 45 17.3
Sk iP 19 45 37.3
Um iP 19 45 08.2
ud iP 19 45 29.1
De eP 19 45 24
Tadzhik SSR (h = N).
Ua iP 20 29 26.4
uad iP 22 37 54.4
Eastern Mediterranean,
Ud eP 22 55 37
Um iPKP 01 38 55.4
Loyalty Islands (h = N).
Up iP 01 53 29,3
i 01 53 31.7
is 01 57 35
iLg?2 02 00 40
micr sec
P E 3.2 8
P J I 9
P z 12 8
P Z' 0.5 1.0
S E 110 18
S N 34 9
S Z 58 20
Mx E 450 21
Mx N 200 19
Mx Z 110 19
(cont. )

C



Up

1969
Mar. 28

n

n

"

28

28

28

(cont )

Ki

Sk
Um iP

i

i

ed
Ud iP

i
De iP

i
Turkey (h

[ |
vl

= 3300 kn =

PR OEERTQNY Y égtgﬁgp-
—

- 29 =

= Delary

= 2450 Im = 22°,

01 54 37.6 D

01 54 41.1

01 55 06

01 59 30

02 03 55

micr sec

1.1 6

4.3 6

6.1 6

0.4 1.0

12 10

61 18

89 13

110 16

130 15

29 1/2°,
01 54 11.7
01 54 14.3
01 54 02,2 D
01 54 05.5
01 54 08,8
01 58 22
01 53 40.1
01 53 41.9
01 53 06.9
01 53 09.5

=9 knm),

NEHSHNNSE

m= 6,6, M = 6.8 (Up,Ki).
Multiple P,

Up eP 03 18 48
ipP 03 19 06.8
Um iP 03 18 26,5 D
ipP 0% 18 46.6
Ud iP 03 18 54,7
South of Japan. h = 70 km
(Up,Un).
Unm iP 05 45 48,8
uda iP 05 45 26,3
i 05 45 20,5
Turkey (h = 3 km).
Up iP 09 36 3%8.3
Ki iP 09 %6 09.2 D
Sk eP 09 36 37
Un 1P 09 36 21,7 D
ipP 09 37 08.0
Ua iP 09 36 45.2
ipP 09 37 31.7

(cont, )

1969
Mar,

"

n"

28

28

28

28

28

(cont.)
De eP
Volcano Islands.

= 190 kn (Um,Ud).

Up iP 10 07 06.4
i 10 07 11.0
i 10 O7 21.4
iS 10 11 08
micr sec
Mx E 2,7 20
Mx N 1.8 18
Mx Z 1.2 8o
D = 2450 km = 227,
Ki iP 10 08 15.7
mic sec
Mx E 1.3 13
Mx N 0.8 12
Mx 2 1.3 12
Sk iP 10 OT7 50.7
Um iP 10 OT7 40.7
is 10 12 13
Ud iP 10 07 19.9
De 10 06 45,6
Turkey (h =N),
= 4.8 (Up,Ki).
Ki iP§ 10 48 57.0
iP 10 49 04.2
iSn 10 49 55.4
iSg 10 50 18 o
D =530 km = 4.8,
Sk eSg 10 52 43
Um i 10 51 03.4
iSg 10 51 09.0
Nortgwest Rus31a,
675 N, 32, 9°E,
Origin time = 10 47 41.
Explosion?
Um iP 12 39 44.6
i 12 39 54.7
ud iP 12 40 13.7
De iP 12 40 38.9
Up eP 15 31 55
micr sec
Mx N 1.3 16
Mx 72 1.9 15
Ki —
micr sec
Mx E 1.1 13
(cont.)

= Uppsala, Ki = Kiruma, Sk = Skalstugan, Un-= Uned, Ud-= lddeholn,

09 36 56
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,

1969
Mar.

"

un

28

28

29

29

29

(cont. )
Ki

Mx
Ud iP

Gulf of California (h = N).

De = Delary
1969
Mar. 29
micr sec
N 1.0 17
15 31 46.4 C

M = 5.5 (Up,Ki).

Unm iP
Ud iP
De iP
(h = N)o
iP
L i
i
is
iSn
Sk iP
Um iP
iPn
iSn
i
Ud iP
is
De iP
i
Italy (b =

Up iP

Um eP
Ud iP

Up iP

SRR R

Il
Ul
@)

Ki eP

UViNEHSHNN

(@]

23 01 28.6
23 01 08.0
23 01 20,9
North Atlantic Ocean

01
01
01
01
01
01
01
01
01
01
01
01
01
01

4T

310 km).
the existence of teleseismic

Pn and Sn (Up,Um), indicating
propagation across a relatively
homogeneous structure.

07
o7
o
o7

09

(@
.

13
13
13
13

24
27
32

25
25
26
29
33

44,9
46,7
5646
10.6
28,9
22,8
27.4
12,7
20.5
06.5
48,7
15.2
11.5
18,0
Note

35,0
4444
28

53.9

531 C
03

12

sec

3

2.0

6

11

18

19
3

]:C[[l=51o

40
44.4
1845
14
41

29

29

(cont.)

Ki iPs 09 33 55
iSa 09 39 57

micr sec

P Z' 0.5 1.7
S E 4.2 9
] N 3.2 11
Mx E 15 18
Mx N 12 15

Sk 4P 09 25 26.6 C
va 4P 09 25 02.4
De  iP 09 24 39.9

Ethiopia (h = N).
m= 6,3, M = 6,3 (Up,Ki).

Ki iSn 10 34 00.3
iLg1 10 34 14,7
Un iSn 10 34 45.4
isg 10 35 2502
i 10 35 33.1

Probably northwest Russia.
Explosion?

Up eP 11 13 50 C
i 11 13 52.5
is 11 21 09
micr sec
P Z 0.8 5
P Z' 0.3 1.5
S E 1.0 6
S N 1.2 9
Mx E 4.5 17
Mx N 5.4 17
Mx 2 5.4 17
D = 5650 kn = 51°,
Ki iP 11 14 39.2
eSa 11 29 04
micr sec
P Z' 0.3 17
Mx E 5.6 17
Mx N 6.6 14
Mx Z 9.0 15
Sk iPp 11 14 25.3 C
Tm iP 11 14 13.0
is 11 21 45
Ud iP 11 14 01.7
De iPp 11 13 38,0

i 11 13 50.6
Ethiopia (h = 4 km).
m = 5.9, ¥ = 5.9 (Up,Ki).
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,

1969
Mar.

1"

n

29

29

29

29
29

29

Up

Ki

Sk
Um
Ud
De

ip
ip
iP
ip

1 (22)

Zl

11 16 29.4

De = Delary

11 23 47

mic
0.5
2.1

T

sec

3

70

1Cﬂ1=51.

11 17 16.8 C

11
11

17
31

micr

0.4
11
11
11
11
11
11

Ethiopia (h = N).
m = 600 (Up,Ki)c

P(2') exhibits relatively

17
16
16
16
16
18

27.9
40
sec
1.8
00.6
49'6
%8.8
16.3
34.6
20.1

long periods in this
series of Ethiopian

shocks.
Um  iP 11 24 43.8
i 11 25 11.4
Up iP 13 17 15.7
Ki iP 1% 18 03.3
micr sec
P zZ' 0.4 1.8
Sk iP 13 17 49.0
Unm  iP 13 17 37.1
i 13 17 41.6
Ua iP 13 17 25.3
De iP 1% 17 03.0
Ethiopia (h = 4 km).
Ud iP 13 25 49.3
Up iPg 13 51 34.6
iSg 1% 51 41.1
iRg 13 51 44.3
D =60 km = 0.5 .
Ud iSg 1% 52 33,5

Events of this kind,

probably explosions, not far

from Uppsala, are orften
recorded but generally

excluded from our bulletin.

Up

ip
ipP

(cont.)

13 58 43.2 C

13 58 51.0

1969
Mar.

n

29

29
29

29
29

30

30

30

(cont. )

Up

Ki

Sk

Um

ud

De

iPP

P
PP
Mx
Mx
Mx
iP
ipP
iP
ipP
iPP
i
iP
ipP
i
iPP
iP
ipP

Carlsberg Ridge.
h = 30 xm (Up,Ki,Sk,Um,Ud,

sec
1.0

16

15
16.7 C
3.7
31.5
sec
1.0
1.4‘
18

18

18
12.3
20.9
56.5 C
03.9
06.8
22.8
54.8 C
02.1
44,7
06.0
38.8 C
46.2

01

4‘9.0
05.2

29.7
14.3
16
00
40
55.2
N).
26

39.5
37.9

De).
m=6.2, M = 5.4 (Up,Ki).
Ud eP 15 47
Up iP 19 13
Ua  iP 19 14
Um  iP 21 42
Um  iP 22 33
Up P 01 21
Up eP 02 41
Ki eP 02 41
Ud  iP 02 40
Atlantic Ocean (h =
Up eP 03 04
i 03 04
Um  iP 03 04
Ua  iP 0% 04

Atlantic Ocean (h =

22.0
N).
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,

De = Delary
1969 1969
Mar., 30 Um iP 03 34 31.4 Mar. 30 (cont.)
Um iy 08 11 33.3
n 30 Um iP 05 01 09.2 i 08 12 11.3
i 05 01 13.9 iPP 08 12 19.6
Ud iP 08 08 40.0
" 30 Um iP 05 12 15.8 ipP 08 08 50,6
. North of Halmahera.
30 Up eSg 05 20 1% h = 40 km (Up,Ki,Sk,Um,Ud).
Ki iSn 05 17 01.8 M= 5.4 (Up,Ki).
ilg1 05 17 20.8 Y (Up,Um) probably belong to
Sk edg 05 19 55 the group of early PP
Un e 05 18 07 arrivals.
iSg 05 18 17.0
Nort%west Rugsia, " 30 Up iSg 08 31 46.0
67:4 N, 33.2 Ei Ki iSg 08 32 33.9
Origin time = 05 14 47. Um  iSg 08 31 09.1
Explosion? Lake Ladoga.
Explosion?
" 30 Up i 05 48 45.9
ilel 05 48 59.5 " 30 Ua iP 10 00 40.8 C
Ki ePn 05 45 02
i%n 05 45 49.0 30 Ud  iP 15 25 49.1
iSg 05 46 09.4
D =430 km = 3.97. " 30 Ki iPn 17 39 18.1
Sk  iSg 05 48 37.7 iSn 17 40 04.5
Un  iSn 05 46 29,5 iLg1 17 40 18.8
iSg 05 47 05,3 D = 430 km = 3.9°,
Northwest Rugsia, Umn iSg 17 41 51.6
67:6‘N, 30.8"E. Probably northwest Russia.
Origin time = 05 44 00. Origin time = 17 38 16,
Explosion? Explosion?
" 30 U4 iP 06 05 44.9D w35 Um iP 19 44 23.2
" 30 Ki P 07 24 14 m30 Ki 4P 21 10 02.4
Uua iP 07 24 39.0 Uua 1P 21 10 26,6
North of Halmahera Talaud Islands (h = 60 km).
(h = 70 &m).
" 30 Um iP 23 01 05.8
n 30 Up eP 08 08 32
ipP 08 08 42.7 " 30 Um i(Sg) 23 16 34.9
eY 08 12 22
iPP O§ 12 36.4 " 31 Um iP 00 25 05.6
micr sec
Mx E 0.8 17 n 31 Ud iP 01 53 35.3
Mx N 1.2 20 South of Greece.
Xi eP 08 08 14
ipP O? 08 24,7 "3 Um iP 01 54 08.3
micr Sec i 01 54 23,6
Mx N 1.2 19 AMaska (h = N).
Sk iP 08 08 36,2
ipP 08 08 46,9 " 31 Um eP 02 34 32
Um el 08 08 20 i 02 34 44.5
ipP 08 08 31.1
(cont. ) " 31 Up iP 07 22 35.4

(cont.)



Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,

1969
Mar.

"

31

31

- 33 -

De = Delary
1969
(cont., ) " Mar. 31
Up i 07 22 38,0 D
isS 07 28 02
micr sec
P E 3.9 8
P N 9.5 8
P z 18 9
P Z' 0.9 0.8
S E 29 12 "3
S N 39 10
S Z 9.2 8 " 31
Mx E 35 15
Mx N 61 22
Mx Z 35 13
D = 3800 km = 34,
Ki 4iP 07 23 33.8
i 07 23 36,2 D " 31
iPp 07 25 04
iPeS 07 29 27
is 07 29 44
isSs 07 32 43
micr Sec
P E 3.9 9 "3
P N 1 9
P Z 20 10
P Z' 1.5 1.0 " 31
PP E 14 9
PP N 43 9 " 31
PP Z 43 9
S E 16 9
S N 27 11
S z 13 9
Mx E 46 13
Mx N 37 13
Mx 7z 38 13
D = 4550 km = 41", " 31
Sk iP 07 23 14.2 C
i 07 23 15,7 D
Um iP 07 2% 01.9
i 07 23 04.5 D
is 07 28 45
va iPp 07 22 45.7
i 07 22 48,4 D
De iP 07 22 21.4 D
Red Sea (h = N).
m= 7.0, M = 6.6 (Up,Ki).

Double P, small and large, at
an average interval of 2.4 sec.
Unusual location for such a big

shock,

Xi iP

08 02 54.4

Ki iP 09 08 49.3
Sk i(P) 09 08 21.5
iP 09 08 29,7
Un iP 09 08 18.0
i 09 08 34.1
Ud iP 09 08 01.0
Egypt (h = N).
Sk eP 09 12 14
Sk ePKP 09 45 46
Un iPKP 09 45 39.4
i 09 45 43,2
ud iPKP 09 45 53.0
i 09 45 58,2
Ki iP 11 37 43.2
Sk iP 11 37 21.9
Unm iP 11 37 11.0
Ud iPp 11 36 54.9
Red Sea (h = 25 km).
Um iP 12 34 02,5
Ud iP 12 34 21.9
Un i(sg) 1% 20 05.8
Ki iSg 17 34 05.3
Sk iSg 17 34 09.9
Um iSg 17 34 33.6
Nord%and, Nogway,
66.4 N, 14.8°E,
Origin time = 17 32 37.
Explosion?
Up i 19 35 49.5
ipP2 19 35 53.5
ipP 19 37 22
iS1 19 44 18
is2 19 44 21
i 19 44 44
iSeS 19 45 06
e(P'P') 20 03 53
iP'p! 20 04 02.3
micr Ssec
P2 z' 1.9 1.0
S2 E 6.7 5
S2 N 16 T
52 Z 1.9 5
P'P' Z' 0.2 1.5
Mx E 3.7 18
Mx N 4.1 17

(cont.)
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,

De = Delary
1969 1969
Mar. 31 (cont.) Mar. 31  (cont.)

Up micr sec place; in average
Mx zZ 2.8 13 P2 = P1 = 3.7 sec and
D = 7800 km = 70 . 52 = 81 = 3.7 sec. Phases

Ki 1iP1 19 35 12.5 without index refer to the
iP2 19 35 16.1 D second, much larger shock.
ipP 19 36 41.9
is1 19 43 10 noozq Unm iP 20 32 42,1
is2 19 43 14 Volcano Islands (h = N).
iSeS 19 44 24
1sS 19 45 50 v31 Up iP 20 37 25.0
e(P'P') 20 03 47 Ki iP 20 36 5043
iP'p! 20 04 05.9 Um iP 20 37 05.6 D

micr Ssec i 20 37 15.0

P2 E 1.1 T Ud iP 20 37 32.4
P2 N 0.7 -7 South of Japan (h = 100 km).
P2 Z 3,2 T
P2 Z' 1.8 1.0 n 3y Up 4P 21 51 15.6 C
S2 E 6.6 7T i 21 851 20.2
S2 N 19 8 Ki iP 21 52 14.0 C
52 Z 2.7 7 Sk iP 21 51 53.8
P'P' Z' 0.1 1-5 Um iP 21 51 42-1
ix E 4.4 20 i 21 51 47.8
Mx N 4.8 13 Ud iP 21 51 26.1 C
M Z 5.6 18 De iP 21 50 59.7
D = 7100 km = 64 . Red Sea (h = 6 km).

Sk iP1 19 35 46.1
iP2 19 35 49.4 D " 39 Up iP 22 47 31.7
ipP 19 37 22.9 i 22 47 37.9
is 19 44 1741 Ki ip 22 48 30.3

Um iP1 19 35 28.2 D Sk iP 22 48 09.6
iP2 19 35 32.1 D Um iP 22 47 58.,2 C
iPcP 19 35 59.4 ud iP 22 47 41.9 C
ipP 19 36 56 Red Sea (h = N).
is 19 43 42
iScS 19 44 42 "o3q Ud iP 23 10 55.2
isS 19 46 15 Aleutian Islands
i(P'P') 20 03 26.5 (h = 80 m).
iP'p! 20 04 04.9

Uud  iP1 19 35 57.6 D
ip2 19 36 01.6 D
ipP 19 37 30.9 Markus Bath
is 19 44 40.2 January 26, 1970
ip'p! 20 03 50.8

De iP1 19 36 12.1
iP2 19 36 15.7 D
ipP 19 37T 44.8
iSeS 19 45 36.2

Sea of Japan. h = 410 km

(Up,Ki,Sk,Um,Ud,De).

m= 6.5, M = 5.9 (Up,Ki).
M uncorrected for focal
depth. Two successive
shocks in nearly the same
(cont.)
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UPPSALA, KIRUNA, SKALSTUGAN, UME A&,
UDDEHOLM and DELARY
Uppsala (Up): 59° o51.5'W, 17937.6'E; h =1k m
Kiruna (Ki): 67250,k N, 20%5.0'E; h =390 m
Skalstugan (Sk): 63 °34,8'N, 12°16.8'E; h =580 m
Umed (Um): 63 48.9'N,  20%1L4,2'E; h=16m
Uddeholm  (Ud): 60° 205,411, 13°36.4'E; b =240 m
Delary (De): 56°28,3'N,  13°52.1'E; h = 150 m
APRIL 1~ 30, 1969
1969
1 Up iPKP 00 20 55.4 Apr., 1 Ki iPn 10 58 54,5
uad iPKP 00 20 58,3 C eSn 10 59 51
Tonga-Kermadec Islands isg 11 00 13.6
(b = 550 km). D = 520 km = 4.7°,
Um iSg 11 01 Q7.5
1 Up iP ok 14 43,0 Northwest Russia.,
micr sec Origin time = 10 57 L4O.
Mx E 0.6 13 Explosion?
Mx N 0.7 15
Mx Z 0.7 15 " 1 Ud iP 14 1% 59,4
Ki eP o4 14 12 De iP 14 14 28.9
is ok 16 54,3
micr sec " 1 Up iP 16 44 34,5
Mx E 0.6 13 Sk eP 16 45 03
Mx N 1.1 14 Um iP 16 Lk 37,7
Mx Z 1.0 16 Ud iP 16 4% 50.1 ¢C
D = 1600 km = 14 1/2°, De ip 16 Lb L2,k
Sk eP ok 13 50 West Pakistan (h = 20 km).
Um iP o4 14 29.5
i o4 14 32.4 " 1 Up iP 16 50 17.0
i o4 17 s5k,1 vd iP 16 50 40,9
ud iP ok 14 26,2
Iceland (h = N). " 1 ud eP 16 55 L7
Double P -~ a usual property Montana (h = 10 km).
for earthquakes in this
region. " 1 va iP 18 06 03.0
1 Up iPp 05 56 31.9 " 1 Ud iP 18 16 16.8
Ki eP 05 56 41
Un iP 05 56 29.9 " 1 Up iP 20 L2 28,2
ipP 05 57 11.7 ipP 20 L2 40.5
va iP 05 56 48.7 D micr sec
iPP 05 58 31.9 P Z' 0.1 0.5
Hindu Kush. h = 210 km (Um). Ki iP 20 42 28.3
ipP 20 b2 41,1
1 Ki iP 07 L2 16.7 (cont.)



1969
Apr.

n

1"

"

”
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed,
1969
(cont.) Apr., 2
Sk iP 20 42 L43.7
Un iP 20 k2 25,5
ud iP 20 42 38.0 D
De iP 20 k2 36.1
Sumatra. h = 45 km (Up,Ki).
Ki iP 20 58 18.0 " 2
Sk eP 20 58 54
ud iP 20 59 12.6
i 20 59 16,3
Kamchatka (h = 30 km).
Um i(P) 21 32 43,5
Central America (h = TO km).
"
2
Up iP 21 43 k2,b
Ki iP 21 42 48,4 C " 2
Um iP 21 43 15.5
ud iP 21 43 40.1
De iP 21 44 03.8
Alaska (h = 60 km).
Um iSKP 00 L4k4 56.6
De iPKP 00 42 37.2 D
Fiji Islands (h = 600 km).
Up iP 01 L2 23.7
is 01 46 00.9 " 2
micr sec
P Z' 0.2 1.0
D = 2350 km = 21°, " 2
Ki iP 01 43 38.2
miecr sec
P Z' 0.1 1.0
Sk iP 01 42 59,5
i 01 43 02.7
Un iP 01 43 02.0
i 01 43 05.9
4f6t iP 01 42 25.2 D " 2
is 01 46 08.0
De iP 01 41 48.7 D " 2
i 01 41 53.3
Tyrrhenian Sea (h = 260 km). " 2
m = 5.5 (Up,Ki).
Double P,
Um iP 03 05 17.5
South of Japan (h = 460 km).
ud i(P) 03 06 36.1
" 2

Ud = Uddeholm, De = Delary

Up iP 05 02 21.5
Sk iP 05 03 00.4
Um iP 05 03 01.9
i 05 03 12.0
ua iP 05 02 28.6
Greece (h = X).
Up iP 0T 37 30.9
i 07 37 32.k4
Ki iP 07T 37 2T7.3
Sk iP 0T 37 42.8
Um iP 07 37 27.2
Ud iP 07 37 k1.7
Jave (h = 110 km).
Ki iP 09 58 21.9
Ki iPn 12 01 25.8
iSn 12 02 24,0
iLgl 12 02 43,9
D = 530 km = 4.,8°.
Sk isg 12 05 12.6
Um isSg 12 03 41.5

Northwest Russia,
67.5°N, 32.9°E.

Origin time = 12 00 12,
Explosion?

Ki i(Pn) 12 4k 52,4
i(Sn) 12 L5 52,1
Up eP 12 48 23
Ki iP 12 48 21.9
i 12 48 28.1
Sk eP 12 48 Lo
Un ip 12 48 17.1
Ud iP 12 48 31.6
Nicobar Islands (h = N).
Up iP 15 31 31.7
Up iP 16 17 07.6
Up iP 19 43 02.9
Ki iP 19 42 46,7
i 19 42 51.7
Un iP 19 k2 51,1
i 19 42 57.6
ud iP 19 43 12,2

Mindoro (h = 15 km).

Un 1iPKP
(cont.)

20 43 03.5



Up = Uppsala, Ki = Kiruna, Sk

1969
Apr.
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"
7"

n

”

"

|

"

\]
7"

"

2
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= Skalstugan, Um =

1969
Apr.

(cont.)
ud ePKP 20 43 14
Fiji Islands (h = L60 km).
Un iP 21 48 17.9
ud iP 22 59 15,9
Up iP 23 59 55.1 D "
Up ip 00 10 49.5 "
Ki eP 00 10 56
i 00 12 05.1
Un eP 00 10 k2
i 00 10 46,9 "
Ud iP 00 11 06.4 D
De iP 00 11 03.9
Afghanistan~USSR (h = 160 km), "
Un iP 00 39 43,1 "
South of Japan (h = 140 km).
Up eP 03 00 36
i 03 00 L2,5
Ki eP 03 00 32 "
i 03 00 36.2
micr sec
Mx N 0.9 14
Sk iP 03 01 01.6
Unm eP 03 00 21
ud ip 03 00 53.2 w
i 03 00 56.7
De ip 03 00 59.9
Kirghiz-Sinkiang (h = L0 km).
Double P.
Ki iP 09 28 L0,€
Up iPKP 09 50 28,1
i 09 50 31.6
Sk iPKP 09 50 22.8
Un iPKP 09 50 17.0 D
Ud iPKP 09 50 30.6
De iPKP 09 50 38.7
Kermadec Islands (h = 320 km).
Up iP 11 02 24.3
Up iP 13 38 46.9
Up iSn 1k 29 16.3
Ki eSg 14 32 o1

(cont.)

(cont,)

Sk isg 1k 31
Um eSg 1L 30
Uua iLgl 14 30

Esthonia, 59.7°N, 25.

Umeéd, Ud = Uddeholm, De = Delary

22,1
02

30.8
6°E.

Origin time = 14 27 20,

Explosion?
Um iP 15 17
Up iSg 16 14
Ud iSg 16 14
De iSg 16 12
Um iP 16 55
Iceland (h = 25 km).
Ud iP 18 32
Ki eP 19 33
Ud iP 19 3k
North of Halmahera .
(h = 80 km),
Up iP 20 13
Ki iP 20 13
Um iP 20 13
Ud iP 20 13
Red Sea (h = N).
Up iP 22 16
i 22 16
is8 22 20
e 22 20
micr
P N 0.6
P Z 0.5
P Z' 0.1
Mx E 14
Mx N 11
Mx Z 9.2
D = 2100 kn =
Ki iP 22 18
1S 22 22
iSa 22 23
1Lg2 22 27
miecr
P Z' 0.2
Mx E 13
Mx N 12
Mx Z 18
D = 3000 km =
Sk iP 22 17
(cont.)

2T+3

09.5
03.8
06.1

599

30.5 C

50
15.5

45.6 C
48.1
09

22

sec

0.5

16

20

18
19°.
ok.6 C
39

33

sec
1.3

12

12

14
27°,
29.5 C



Up = Uppsala, Ki = Kiruna, Sk

1969
Apr.

"

(cont., )
Um iP 22 17
i 22 17
is 22 21
ili 22 23
ud iP 22 16
i 22 16
De iP 22 16
Albania (h = N),.
m= 5.4, M=
Up iP 23 L9
Sk eP 23 50
Um iP 23 50
ud iP 23 49
Albania (h = N).
Um iP 23 53
ua iP 23 5k
Mindanao (h = N).
Up ip 00 02
Ki eP 00 02
ud ip 00 02
Mindanso (h = N).
Un eP ok 25
Ud iP ok 25
Albania (h = N).
Up iP 06 35
Up iP 08 56
i 08 56
micr
P Z' 0,6
Ki iP 08 55
iS 09 03
micr
S N 1.0
Mx N 0.8
Mx 2 2.0
D = 6600 kn =
Sk eP 08 55
i 08 56
Um eP 08 55
ud iP 08 56
De iP 08 56

-4 -

28.6 C
33.5
36

31
51.3 C
58.2
13. h’

5.7 (Up, Ki).

35.1
17

16.4
¢

28.0
13
36k

57
24,0 C

59.3

13.0
25T
sec
105
20.0 D
27
sec
1.6
8

15
18

59 1/2°,
5
14,7

NN

14,7 D
36.5 D

Aleutian Islands (h = N).
m = 6.1 (Up,Ki).

Um iPp

11 56

12.5

1969
Apr.

1"

"

Up

Ki
Sk
Unm

Ud

iP
i
iPn
iP
i
iP
1
iP
i
iP
i

= Skalstugen, Um = Umed, Ud = Uddeholm, De = Delary

12 25 30.5
12 25 35.4
12 26 29,4
12 26 28.5
12 26 34.2
12 26 06,1
12 26 1L.7
12 25 57.5
12 26 03.0
12 25 k0,2
12 25 46.8

Red Sea (h = N).

Pn (Up) is remarkable for

Double P.
this path.,
Up iP
ipP
Mx
Ki iP
ipP
Sk ipP
Um iP
ipP
ud iP
ipP
Formasa. h
Unm,Ud).
Up iPp
Mx
Mx
Mx
Ki iP
Mx
Mx
Mx
Sk iP
Um iP
ud iP
De iP

14 07 49.3
1k 07 59.4
micr sec
N 3.8 23
14 07 26.3
1k o7 37.8
14 08 01.2
14 07 34.6 D
14 o7 47.7
14 07 59.2
14 08 08.0
= 40 km (Up,Ki,

16 28 52.9

niecr sec

2,0 21

1.6 20

3.2 20

16 28 30,6

micr sec

E 2.0 19

N 2.5 17

Z L6 18
16 28 34,5
16 28 L4, L
16 28 L6.7 C
16 28 57.7 C

N = H

Gulf of California
(h = 30 km).
M = 5.7 (UpgKi)'

Up
Unm

Ud

iP
eP
i

iP

Albania.

17 06 33.1
1T 0T 03

17 07 18.1
17 06 35.1
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary

1969 1969
Apr. L Up iP 23 07 47.3 C Apr. 5 (cont.)
eP'P' 23 36 37 North of Halmshera.
micr sec Origin time = 04 05 Lo,
P Z' 0.1 0,5
Ki iP 23 06 52.7 C " 5 Unm iP 06 09 L48.2
Sk iP 23 07 28.1 C i 06 09 52.2
Um iP 23 07 18.8 C Gulf of California (h = 30 km),
ipP 23 07 27.0
ud iP 23 07T 49.3 ¢C " 5 Up i(PKP) 07 13 38.8
De iP 23 08 11.6 C iX 07 14 28,8
Komandorsky Islands. Ki iX 07 14 22.1
h = 30 km (Um). Um iPKP 07 13 27.0
i 07 13 3L4.k
" 5 Up ip 02 27 30.4 C iX 07 14 24,5
i 02 27 33.5 Ud i(PKP) 07 13 49.3
is 02 34 Lo De iPKP 07 13 33.9
micr sec i 07 13 38.2
P zZ' 1.1 2.0 iX 07 14 29.7
S N 8.3 10 West of Macquarie Islands

(h = N).
X is probably PKP of another
shock in the same area.

Mx E 9.6 20
Mx N 1k 20
Mx Z 12 18
D = 5650 km = 51°,

Ki eP 02 28 18 " Up iP 17 57 55.0
micr sec Ki iP 17 58 53.8
Mx E 7.8 15 ud iP 17 58 05.9
Mx N 10 1h Red Sea' (h = N).
Mx 72 17 15
Sk iP 02 28 06.6 " 5 Up iPn 19 11 20.2
Um ip 02 27 5L4.6 ¢ i 19 11 27.5
is 02 35 29 isn 19 12 27.4
uad eP 02 27 38 iSg 19 13 05
De iP 02 27 19.9 micr sec
Ethiopia (h = 15 km). Pn Z' 0.3 0.5
m=6.5,M=6.1 (Up,Ki). Sn  Z' 0.2 0.5
P(Z') exhibits relatively Ki i 19 15 26.5
long periods; cf Mar. 29, i 19 16 03.5
1969, 11 16. iLgl 19 16 20.7
Sk e(Pn) 19 11 39
" 5 Um iP 02 38 13.3 iSn 19 12 L46.9
isg 19 13 28.3
" 5 Up iP 03 57 Lu.8 Um iPn 19 12 02.2
Um ip 03 57 36.7 i 19 12 09.1
Ud iP 03 57 53.2 iSn 19 13 k2.7
Talaud Islands (h = 150 km). isg 19 14 L47.3
ud iPn 19 10 56.7
" 5 Up iP ok 17 37.5 C i 19 11 ok.0
ud eP ok 17 k46 iSn 19 11 46.9
North of Halmahera (h = 60 km). iLgl 19 12 00.3
De iPn 19 10 47.9
" 5 Up iP 04 19 08.9 (cont,)
ud iP o4 19 17.2

(cont.)
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugen, Um = Umed, Ud = Uddeholm, De = Delary

1969 1969
Apr. 5 (cont.) Apr. 6 (cont.)
De i 19 10 55.5 Ki micr sec
isn 19 11 4.1 Mx N 7.7 11
North Sea (h = N). Mx 2 11 11
Pn is followed after T,3 sec Sk iP 03 55 11.6 C
in average by another, larger Un iP 03 55 03.9 C
phase, which could possibly i 03 55 09.8
be pPn. i8S 03 59 27
ud iP 03 54 38.9
" 5 Up eP 20 23 35 De iP 03 54 05.2 C
Um iP 20 23 57.1 Aegean Sea (h = 15 km).
i 20 24 00.0 m= 5.9, M=5,8 (Up,Ki),
ud iP 20 23 k.9
De eP 20 23 23 " De iP 03 58 21.9
Ethiopia (h = N).
" Up ip ob 1k L43.3
" 5 Up eP 23 39 3b Um eP ok 1k 16
micr sec ud eP ok 1k4 L5
Mx E T.4 25 Aleutian Islands (h = 50 km),
Mc N 3.7 25
Mx  Z 11 2k " Up iP 05 54 14,2
Ki —
micr sec " Up iP 08 30 52.9
Mmx E 2.8 17
Mx N 3.7 21 " Up iP 10 02 56.1
Mx 2 5.9 17 Um ip 10 02 k3.2
Um iP 23 39 33.5 ud eP 10 03 01
i 23 39 39.0 Luzon (h = 20 km).
Off coast of Ecuador
(h = 30 km)o " Um iP 12 55 53-1
M= 6,0 (Up,Ki). Ud iP 12 55 29,1
De iP 12 54 54.8
" 6 ud iP 03 28 08.3 Aegean Sea (h = 70 km).
" 6 Up iP 03 54 28.2 ¢ " Um iP 13 03 12.0
i 03 54 32,6 ud eP 13 02 46
iPP 03 55 03.8 De eP 13 02 06
is 03 58 29 Crete (h = 30 km).
micr sec
P N l.2 L " 6 Up iP 17 00 b5,2
P Z' 0.1 0.7 is 17 08 02
PP Z' 0,2 0.6 D = 5650 km = 51°.
S E 1.9 6 Ki eP 17 01 31
) N 2.1 6 Sk iP 17 01 18.7
Mx E 18 13 Um iP 1T 01 06.5
Mx N 29 16 is 17 08 L5
Mx Z 24 12 Ua iP 17 00 5h4.7
D = 2450 xm = 22°, De iP 17 00 32.6
Ki iP 03 55 38.6 Ethiopia (h = 20 km).
i o4 03 ok
micr sec " 6 Up iP 19 30 21.7 C
P Z' 0.5 1.5 Ki iP 19 30 00.0
Mx E 16 12 Um iP 19 30 01.0
(cont.) ud iP 19 30 36.0 C
De iP 19 30 47.1

USSR-Mongolia (h = 30 km).
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary

1969
Apr.,

"

"

1)

"

"

"

L

6

Up iPKP 20 27 12.8
Ki ePKP 20 271 28 ¢
Um iPKP 20 27 21.k4
ud iPKP 20 27 11l.k4
South Sandwich Islands
(h = 90 km).
Up iPKP 23 38 07.4
Ki ePKP 23 38 00
Unm iPKP 23 38 00.8
i 23 38 ob.h
Uud iPKP 23 38 08.7
De iPKP 23 38 19.5 D
i 23 38 23.2
Fiji Islands (h = 510 km).
Up iP 01 40 01.5 C
ud iP 01 40 08.6
Up iP 03 Ok 15.7
Ud iP 03 o4 22,6
Ionian Islands.
Up iP 03 53 07.9
i 03 56 32.1
Ki eP 03 52 50
Um iP 03 52 5645
iPP 03 56 L47.0
Ud iP 03 53 15.7 C
i 03 53 2T7.1
ePP 03 57 ok
De eP 03 53 21
ePP 03 57 26
Talaud Islands (h = 70 km).
Up eP ok 10 52
ud iP o4 10 52.1
De eP o4 11 03
Up iP ok 49 04,9
Up iP 06 32 52,4
Um iP 06 33 14.6 C
ud iP 06 33 02.6
Ethiopia (h = 30 km).
Ud iP 08 29 03.5
Up iP 09 51 40.0
Ki iP 09 50 45.7
Sk iP 09 51 22.9
Um eP 09 51 11
ud iP 09 51 L42.9
(cont.)

"

"

"

"

(cont,)

De iP 09 52 05.5

Kamchatka (h = 60 km),

Um eP 13 55 29
i 13 55 34,1

Up iP 18 51 19.7

Ki iP 18 50 37.4

Sk eP 18 51 13

Um iP 18 50 55.7 C

ud iP 18 51 27.3

De eP 18 51 L4

Japan (h = N).

Up iP 20 33 41.5 D
i 20 33 ka.2
iPn 20 35 Ok
is 20 39 28

micr sec
P Z' 0.4 1.5
Mx E 2.2 17
Mx N L. 17
Mx Z 3.5 16
D = 4150 km = 37 1/2°.
Ki iP 20 32 33.8
eS 20 37 28
micr sec
P Z' 0.5 1.8
S N 0.7 10
Mx E 6.4 18
Mx N 7.0 16
Mx Z 8.7 15
D = 3300 km = 29 1/2°.

Sk iP 20 33 20.1

Um iP 20 33 06.k4
iPn 20 34 01.8
is 20 38 22

Ud iP 20 33 U45.9
iPP 20 35 15.9
i 20 38 21.h4

~ De iP 20 34 13.7
i 20 34 18.7

iPpP 20 35 5k.3
Laptev Sea (h = N),
m=5.T, M =5,5 (Up,Ki).
Note the existence of Pn,
indicating a relatively
hamogeneous path.

Up iP 20 58 02.0

Up iP 21 37 08.4

(cont.)



Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um

1969
Apr.

AL

T

(cont.)
Up i 21 37 23.6
Sk eP 21 37 50
Um iP 21 37 49.3
Uud iP 21 37 1k.9
i 21 37 19.0
Greece.
Up ip 02 22 58.4
Sk 1P 02 23 31.9
Un iP 02 23 20.3
ua iP 02 23 08.0
Ethiopia (h = 35 km).
Up iP 02 55 00,0
micr sec
P Z' 0.1 0.6
Ki 1P 02 54 07.1
Um 1P 02 54 33.6
Ud iP 02 55 01.0 C
Aleutian Islands (h = 35 km).
Um iP 10 30 41.9
Ud iP 10 31 12.8
Japan (h = 60 km).
Ki eP 10 35 05
Sk eP 10 35 27
Um iP 10 35 10.2
Ud iP 10 35 29.8
Molucca Passage (h = 70 km),
Up iP 10 38 38.0
is 10 L4k 06
D = 3850 km = 34 1/2°,
Ki iP 10 39 36.2
Sk iP 10 39 16.1 C
i 10 39 31.3
Unm iP 10 39 04,8 C
is 10 44 Lo
Uud iP 10 38 47.7
De iP 10 38 21.9
Egypt (h = 15 km).
Ki 1Pn 11 21 12.2
iSn 11 22 10.9
iLgl 11 22 30,4
D = 540 km = 4.9°,
Sk eSg 11 24 59
Un iSg 11 23 26.1

Northwest Russia,
67.5°N, 33.2°E.
Origin time = 11 19 5
Explosion?

-8 -

6.

1969
Apr.

"

"

1"

"

Umed, Ud = Uddeholm,

De = Delary
Up iP 15 53 14,5
i 15 53 16.4
i 15 53 57.0
- mier sec
Mx E 0.7 13
Mx Z 1.0 13
Ki iPp 15 54 33.7
micr sec
Mx E 1.7 17
Mx N 1.0 15
Sk iP 15 53 58.3
i 15 54 00,1
Um iP 15 53 56.4
ud 1P 15 53 20.6
i 15 53 26.2
Albania (h = N).
M= L4.6 (Up,Ki).
Up iP 19 12 30,3
Ki iP 19 11 46.8
Um 1P 19 12 05.0
vd iP 19 12 37.5
Japan (h = 35 km).
Um iP 19 48 33.0
ud iP 19 48 41.8
Off coast of Oregon (h = N).
Ki eP 21 29 03
Ki iP 22 41 01,3
Unm iP 01 11 29.8
Iran~USSR (h = 45 km).
Um iP 02 52 34,4
Ud iP 02 52 59.0
Bonin Islands (h = 400 km).
Ki iP 06 57 2k.5
ud iP 06 58 24.8
Alaska (h = 6 km).
Ki 1PKP 12 02 30.0 C
Um 1PKP 12 02 21.9
South of Africa (h = 25 km).
Um iSg 12 25 31.0
Probably Esthonia.
Explosion?
Up iP 13 08 39.3
ipP 13 09 06.3
iPP 13 11 18.3

(cont.)
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary

1969 1969
Apr. 9 (cont.) Apr. 10 (cont.)
Up micr sec ud iX 15 07 29.7
P Z' 0.2 0.7 is 15 11 57.0
Ki iP 13 08 00.4 Japan Sea. h = 560 km (Sk).
ipP 13 08 28.& m = 5.6 (Up,Ki). '
iPP 13 10 23. " ; .
mer see 10 Um iP 20 52 58.5
P 7Z' 0.2 1.0 " .
Sk iP 13 08 33.6 0 Up ;PP gg gg §§°g
ipP 13 09 01.0 P mior ooe
Um iP 13 08 17.6 D P 7' 0.1 1.0
ipP 13 08 u45.0 Ki iP 22 08 L7,k
ud iP 13 08 46.5 D Sk ip 22 09 15.1
ipP 13 09 1k4.5 Um iP 22 08 56,3
Japan. h = 110 km (Up,Ki,Sk, ipP 22 09 35.0
Um,Ud). Ud iP 22 09 22,2 D
m = 6.0 (Up,Ki). ipP 22 10 0k4,5
Ryukyu Islands. h = 160 km
" 9 Um iPKP 15 20 29.8 (UpyUm,Ud).
Ud iPKP 15 20 30.8
Fiji Islands (h = 650 km), " 10 Up iP 22 10 26,1
Ua ip 22 10 37.0
" 9 Up iP 16 32 k2.1 Java (h = 60 km).
i 16 32 Uk, T
Sk iP 16 33 22.1 C " 11 Um ip Ok 20 11.7
Un iP 16 33 20.8
i 16 33 33.5 " 11 Up iP 09 45 48.1
ua iP 16 32 49,1
i 16 32 52.8 " 11  Up iPKP 10 O4 1T7.L4
Greece (h = N). Unm iPKP 10 O4 00.5
ud iPKP 10 Ok 20.9
" 10 Um iP 06 34 24k Kermadec Islands (h = 45 km),
ud eP 06 34 35
" 11 ki iPn 12 29 26.6
" 10 Up iP 15 03 47.7 C iSn 12 30 26.1
i 15 03 59.3 ilgl 12 30 48,9
iPcP 15 ok 15.1 D = 560 km = 5,0,
is 15 11 hi.7 Sk isg 12 33 21,k
micr sec Um isn 12 31 0k,.2
P Z' 0.1 0.6 is* 12 31 21.6
Ki iP 15 03 09.7 C isg 12 31 38.8
is 15 10 32.5 ud iLgl 12 34 09.6
micr sec Northwest Russia,
P 2Z'0.3 0.8 67.3°N, 33.5°E.
Sk iP 15 03 k3.7 C Origin time = 12 28 10.
ipP 15 05 35.k Explosion?
is 15 11 36.4
Um iP 15 03 25.8 C " 11  Up iSn 12 b2 26,9
ix 15 07 08.3 Ki i(Sg) 12 45 15.9
i -~ 15 18 32 Um isg 12 43 13.3
ud iP 15 03 56.1 C ud i(Sn) 12 43 06.1

(cont.) (cont.)
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um

1969
Apr.

"
"

L

"

"

"

"

11

11

11

11

11

11

12

12

12

12

12

1969

(cont.)

Ud iLgl 12 43 41,9
Esthonia, 59.7°N, 25:6°E.
Origin time = 12 40 31.
Explosion?

Apr.

"

"

D = 460 km = 4.1°,
Probably northwest Russia.
Origin time = 11 27 07.
Explosion?

Ud iP 13 48 36.8
"

ud iP 18 35 35.8

Up iPKP 19 46 33.3 "

uda iPKP 19 46 k2,2

Kermadec Islands (h = 45 km).

Um iP 20 36 11.3

Um iP 23 58 29.k4

Molucca Passage (h = 50 km).

Up iP 10 03 51.6

ud iP 10 03 58.3

Ki iSn 10 16 34.9
ilgl 10 17 00.2

Um iSn 10 17 4k.3
iSg 10 18 23.7

Probably northwest Russia.

Explosion?

Up iP 10 58 19.9

Ki eP 10 57 56

Um iP 10 58 09.3

ud iP 10 58 25.7

Philippine Islands

(h = 10 km).

Ki iPn 11 28 12,4
iSn 11 29 00,8
iLgl 11 29 16,1

Ki iPn 12 18 18.5
iSn 12 19 03.9
isg 12 19 20.3
D= 410 km = 3.7 .
Um iSn 12 19 46.5
isg 12 20 16.2

Northwest Russia-Finlang

border region.

Origin time
Explosion?

12 17 19.

"

12

12

12

= Umed, Ud = Uddeholm, De = Delary
Up eP 12 29 48
ud iP 12 29 33.8
Up iP 14 34 11,k
i 14 34 15,0
ud iP 1k 33 59.3
Up iP 1k 38 ko.7
ud iP 14 38 30.7
Up ip 20 42 11.6 C
i 20 L2 1k4,7
is 20 45 06
iLg? 20 46 52
micr sec
P N 0.5 3
P Z' 0.4 1.5
Mx E 3.8 L
Mx N 3.0 5
Mx Z 3.0 6
D = 1650 km = 15°,
Ki iP 20 43 k42.6
i 20 43 47.8
is 20 L7 57
iSn 20 48 13.3
iLgl 20 50 38.7
micr sec
P Z' 0.4 1.5
S N 2.7 10
Mx E 5.4 8
Mx N 3.1 7
Mx Z 4.0 7T
D = 2500 km = 22 1/2°,
Sk iP 20 43 09.5
i 20 43 12.6
is 20 46 57.8
iLi 20 48 22.7
Um iP 20 42 56,4
i 20 43 00.2
is 20 46 09
i(Sn) 20 L6 Lh1.2
iss 20 46 53
ilgl 20 48 33
ud iP 20 k2 28.3
i 20 42 32,9

12

Rumania (h = 8 km).

m= 5.5 (UPsKi)-

Double P, the first with
longer periods than the
second one.
Up iP 22 25 42,5
(cont.)
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Up = Uppsala. Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary

1969
Apr .

"

n"

"

n

"
"

n

12

12

13
13

13

13
13
13

(cont.)
Um ip 22 25 37.6
Hindu Kush (h = 120 km).
Up iP 23 12 bk, 7
Um iP 23 13 02.5
ua eP 23 13 08
Turkey-USSR (h = N).
Um ip 01 38 08.5
Ki iP 05 51 19.0
Sk iP 05 50 Lo.1
Um iP 05 50 43,3
Ua ip 05 50 06.7
Tyrrhenian Sea (h = 270 km).
Up iP 05 54 28.6
Ki iP 05 54 08,3
Um iP 05 54 15.6
ud iP 05 54 38.6 ¢
Luzon (h = 35 km),
Um iP 10 38 21.7
Ud iP 12 06 06.5
Up iP 15 35 07.9
i 15 35 13.0
is 15 43 30
micr sec
P Z' 0.2 0.6
Mx E 5.1 18
Mx N 15 23
Mx Z 5.4 17
D = 6800 km = 61°,
Ki ip 15 35 17.3
i 15 35 21.5
is 15 43 k49
iSa 15 50 1k
- mier sec
P Z' 0.1 0.9
S E 0.9 10
S N 0.9 9
Mx E 3.8 13
Mx N 5.3 17
Mx Z 6.1 16
D = 6950 km = 62 1/2°.
Sk iP 15 35 31.2
i 15 35 35.3
i(PP) 15 37 39.8
Um iP 15 35 08.2 C
i 15 35 12.8
is 15 43 33

(cont.)

1969

Apr .

"

"

13

13

13

(cont., )

Ud iP 15 35 21,7 C
i 15 35 25.6

India (h = N).

m=6.0,M=5.8 (Up,Ki).
Double P, smaller and larger
at an average interval of
4.4 sec, possibly indicating
a double shock.

Up iP 16 21 56.2
Ki iP 16 22 54,9
Sk iP 16 22 34,6 C
Un iP 16 22 22.8
Ua iP 16 22 06.6
Egypt (h = 15 km).
Up iP 23 47 12.0
i 23 b7 22.7
i 23 50 29.9
iPP 23 51 37.0
miecr sec
Mx E 1.6 17
Mx N k4,5 22
Mx Z 2-9 18
Ki iP 23 46 55,9
ipP 23 LT 37.9
iPP 23 51 10.8
ipPP 23 52 02
is 23 58 34
micr sec
P Z' Ot3 105
PP Z' 0.8 2.2
S E 2.8 T
Mx E 2.2 17
Mx N 3.3 20
Mx Z 4.6 18
D = 11450 xm = 103°,
Sk eP 23 47 20
1PP 23 51 33.5
Um iP 23 L7 o1,k
ipP 23 U7 43,5
iPP 23 51 22.3
ipPP 23 52 1k -
is 23 58 38
ips 23 59 ko
iPKKP 00 02 50.3
ud iP 23 47 19.3
iPP 23 51 37.1

Banda Sea, h = 170 km (Ki,Um)a.
m= 6.8, M= 6.1 (Up,Ki).
M uncorrected for focal depth.



Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Ume&, Ud = Uddeholm,

1969
Apr,

"

A

1"

"

"

"

1k

1k

1k

14
1k

1k

1k

14

Up iP 05 16 26.7
micr sec
P Z' 0.1 0.5
Ki iP 05 17 La.7
Sk iP 05 17 09,2
Um eP 05 17 06
i 05 17 OT.T
ud iP 05 16 35.0
i 05 16 37.6
Greece (h = N).
Up iP 07 13 02,8
ipP 07 13 25.6
Ki iP 07 13 02.5
ipP 07 13 24.8
Um iP 07 13 02.8
ipP 07 13 22,2
Ud iP 07 13 13.2
ipP 07 13 35.1
Sumatra. h = 80 km (Up,Ki,
Um,Ud).
Ki i(8n) 11 56 52,6
i(Lgl) 11 57 11.5
Um iP 12 51 13,1
Up iP 13 20 59.8
Ki iP 13 21 34.8 C
micr sec
P 7' 0.1 1.0
Mx N 0.4 12
Sk iP 13 21 3k,2
Um iP 13 21 12.0
i 13 21 16.9
i 13 21 28,9
iPP 13 22 52,8
ud iP 13 21 1k.8 C
Iran (h = 45 km).
Up iP 13 50 k42,6
Ki iP 13 51 40.8
i 13 51 49.5
Um iP 13 51 08,9
ud iP 13 50 51.0
Egypt (h = 15 km).
Up iP 18 1b 43,7
Ki iP 18 1k 51,3
vd iP 18 14 59.9
Hindu Kush (h = 150 km).
Ki iP 19 30 21.1

1969
Apr.

"

"

n

1k
1k

15

15
15
15

15

De = Delary

Unm iP 19 5)4 19.5

Up iP 20 09 10.7

Ki iP 20 08 22,3

Sk eP 20 08 58

Um iP 20 08 Lk,s5

ud iP 20 09 15.9 C

Kurile Islands (h = 60 kmn).

Up iP 01 00 59.1
i 01 01 05.2

Um iP 01 01 43,2

Ud iP 01 01 05,4

Tyrrhenian Sea (h = 300 km).

Ud iP 02 37 Lk2.1

Unm iP 06 33 21.0

Up isg 12 45 08.2

Ki i(Sg) 12 47 48,5

Sk eSg 12 46 58

Um isg 12 45 39.2

ud iSn 12 45 40.0
iLgl 12 46 03.8

Esthonia, 59.7°N, 25.6°E.

Origin time = 12 42 57.

Explosion?

Up iP 17 b2 13.4 ¢
i 17 k2 19.0
is 17 51 2k

micr sec
P Z' 0. 1.5
Mx E 3.1 20
Mx N 3'.1 19
Mx  Z 2.7 1T,
D= T900 km = T1".

Ki iP 17 41 31.6 ¢
iPP 17 43 50
is 17 50 10

micr sec
P Z 0.5 T
P Z' 0.3 1.7
PP Z 0.5 5
S E 0.7 9
S N 0.6 9
Mx E 5.5 18
Mx N L4 18
Mx Z 803 15
D = 7150 km = 64 1/2°,

Sk iP 17 42 05.8
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary

1969
Apr,.

"

15

15

15

16

(cont.)

Um iP 17 41 50.0 C
iPP 17 hl 5903
i8S 17 50 Lk

ud iP 17 42 20.1 C

ipP 17 42 29.7
Japan., h = 35 km (Um,Ud).
m=6,1, M=5,8 (Up,Ki).

Up iP 18 08 52,4
Um iP 18 08 52.h4
Ud iP 18 09 06.2 C
India.
Up iP 22 27 44,3 D
i(sP) 22 31 00,0
iPP 22 31 48,7
i 22 31 5T.9

miecr sec
P 7' 0.1 0.9
Ki iP 22 27 37.3 D
22 27 L8.5
micr sec
P z' 0.1 1.0

Sk iP 22 27 54,6
Um iP 22 27 38.3 D
ipP 22 29 k46,0
i 22 34 30.1
ud iP 22 27 53.6 D
ipP 22 30 02.3

Java Sea. h = 590 km (Um,Ud).
m = 6.0 (UP,Ki)c

Up iPP 01 k2 17.6
iPs 01 51 37
micr sec
PP Z 0.6 L
Mx E L, 7 22
Mx N 8.1 22
Mx Z 8.7 24
Ki ePP 01 41 25
micr sec
PP E 0.8 6
PP N 0.5 5
PP 7 1.4 5
PP Z' 0.6 2.3
Mx E 6,5 2k
Mx N L4.0 20
Mx 7 16 23
Um e(P) 0l 37 23
iPKP 01 41 09.9
i 01 41 29,5
iPP 01 41 49.9
iSKS 01 4T 52
iPS 01 51 03

(cont.)

1969
Apr.

16

16

16

16
16

16
16

(cont.)
Um iss 01 57 10
ud ePP 01 k2 26
New Ireland (h = 40 km).
m=6,8,M=6,3 (Up,Ki).
Ud iP 02 12 Lk, k
Dodecanese Islands (h = 60 km).
Up ip ok 59 35.5

is 05 04 05

iSa 05 04 20

micr sec

Mx E k4,6 20

Mx N 2,8 1k

Mx Z 2.6 1k

D = 2850 km = 25 1/2°.
Ki iP 05 00 Li.h

i 05 08 48

iLgl 05 10 k49

Mx Z 1.6 1k

Sk iP 05 00 1k4,6

Um iP 05 00 07.3
i 05 00 11.8
i 05 01 26,1
iSa 05 05 20

ud iP o4 59 Lkh,1

Dodecanese Islands (h = 8 km),
M= 5.1 (Up,Ki).

Ud iP 05 15 16.8 C

Ki iPn 11 11 48.6
iSn 11 12 47,8
i(Lgl) 11 13 11.1
D = 560 km = 5.0°.

Um isg 11 13 56.4

Probably northwest Russia.
Explosion?

Um iP 11 45 21,4
Up iPKP 12 38 28.9
Ki iPKP 12 38 15.8 C

micr sec
PKP 7' 0.2 1.2

Sk iPKP 12 38 26.6 C

Um iPKP 12 38 21.9 C

ud iPKP 12 38 30.9
iSKP 12 41 bk, 7

New Hebrides Islands

(h = 150 km).



Up = Uppsala, Ki

1969
Apr.

"
L

"

"
"
1"

"

16

16
16
16

16
16
16
16

- 1L -

1969
Ki iPKP 12 38 48.8 Apr. 16
ipPKP 12 39 19.k
Sk iPKP 12 38 59.6
Um 1PKP 12 38 53,8
Ud 1PKP 12 39 03.0
New Hebrides Islands.
h = 110 km (Ki).
The interpretation of this " 16
and the preceding shock as. " 16

two separate events is in
agreement with the USCGS.
However, from our records

there is no compelling

reason for this interpretation,
as the second phases could
instead be pPKP to the first

event,
Ki iP 12 48 15.8
Un iP 13 20 06,8
ud iP 15 24 12.8
i 15 25 12.7
Up iP 18 27 L0.5
Ki eP 21 32 48
Ud iP 22 08 51.7
Up iP 23 01 03.2
is 23 05 36 " 16
micr sec
P Z' 0,1 0.6 " 16
Mx E 5.3 20
Mx N L.b 1k " 17
Mx 2 L.8 1k
D = 2850 km = 25 1/2",
Ki iP 23 02 09.h
esS 23 07 28
micr sec
P z' 0,1 1.0
Mx E 1.7 12
Mx N 1.5 13
Mx Z 2,0 13
D = 3650 knm = 33°.
Sk iP 23 01 L1.9
i 23 01 52.5
iPn 23 02 22.8
Un iP 23 01 34.3
eSa 23 06 56

(Cont . )

= Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary

11.3
38.1

35.8

27.7
58
sec
0.8
L

20
1L
14
25°,
34,3
10
sec
12
10
10
07.5
59.3 C
b
25
36.9

20.5
13.3

0l.k

30

sec

16

14

1L o
25 1/2°.
06.8
13

sec

12

13

1L

40.0
32.9

(cont.)
Ud iP 23 01
i(8n) 23 06
Dodecanese Islands
(h = 25 km).
m= 5.7, M= 5,2 (Up,Ki).
Up iP 23 04
Up ip 23 26
i8 23 30
micr
P Z' 0.1
S N 0.6
Mx E 9.6
Mx N 5.3
M Z 5.3
D = 2800 kn =
Ki iP 23 27
e 23 35
micr
M¢ E L.b
My N 1.8
Mx Z 2.7
Sk iP 23 27
Un iP 23 26
18 23 31
i8a 23 32
ud iP 23 26
Dodecanese Islands
(h = 45 km),
m= 5.6, M= 5,2 (Up,Ki).
Um iP 23 33
ud iP 23 b1
Up iPp 01 00
is 01 Ok4
micr
Mx E 2.1
Mx N 2.5
Mx Z 3.1
D = 2850 km =
Ki iP 01 01
elgl 01 11
micr
M E 1.2
Mx N 0.7
Mx Z 1.0
Sk iP 01 00
Um iP 01 00
(cont.)
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary

1969
Apr,.

"

17

17
17

17
17

17

(cont.)

Um i 01 00
eSa 01 05

ud iP 01 00

Dodecanese Islands

(h = 50 km).

M = 5.0 (Up,Ki).

Ud iP 02 21

Up iP 05 07
is 05 16

micr

Mx E 1.5
Mx N 1.4
Mx Z 1.3
D = T950 km =

Ki eP 05 06
1 05 09

micr

Mx E 3.k
Mx N 2.1
Mx Z k.5

Sk eP 05 07

Unm iP 05 0T
i 05 07
1PcP 05 0T
is 05 16

ud iP 05 07

Japan (h = 30 km).
M = 5.6 (Up,Ki).

ud iP 05 33
Up iP 08 07
i 08 07
Ki iP 08 08
i 08 08
Sk ip2 08 08
Um iP 08 08
i 08 08
ua ipP 08 07
i 08 08

Red Sea (h = N).

36.9
52
08.7

35.0 C

33.9
L8
sec
20

17

71 1/2°,
52
43,1
sec

19

19

17

29
0908
1.k
38,2
05
40,0 C

6.2

47.6
52.1
46.3
50.7
30.7 C
1308
19-2
5T.9
02.6

Double P, 4.8 sec apart in -

average.
Up i 08 33

iSg 08 33
Sk esg 08 35
Um i 08 35

iSg 08 35
Ud e 08 33
(cont.)

1969
Apr.

"

"

W

"

"

"

1

17

17

17

17

17

17

17

17

18

18
18

18

18

(cont,)

ud iSg 08 34 12.8
Near west coast of the Baltic
States.

Explosion?

Cf May 31, 1968, 13 37, and
Seps 6, 1968, 15 kL3,

Um iP 09 17 37.3
Italy (h = 6 km).
Um iP 12 28 56,9
Turkey.
Up iP 12 L4 01.3
Ki iP 12 L5 07.9
Ud iP 12 44 08.9
Dodecanese Islands (h = N),
Sk iP 12 58 43,5
Ud iP 12 59 05.8
Komandorsky Islands (h =
vd iP 13 31 35.5
i 13 31 41.8
Up iP 16 18 2kh.7
i 16 18 32.3
Ki iP 16 18 46,1
Ud iP 18 28 19.7
Ui iP 21 55 0k,8 ¢
Japan (h = 350 km).
Ki iP 01 57 06.1
Um eP 01 58 00
Ud iP 01 58 49.3
Svalbard.
Um eP 02 27 17
Ki e(Pg) 07 12 10
isg 07 13 08.9
Sk e(Sg) 07 13 05
Um i(sg) 0T 14 21.k4
Probably Lofoten area.
Un iP 08 10 13.9
ud iP 08 10 43,6
i 08 10 53.2
Japan (h = N).
Up iP 10 57 24,4

30 km),
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary

1969 1969
Apr. 18 ki iPn 12 13 25.5 Apr. 19 (cont.)
isn 12 14 24,5 Um ipP 01 3% 31.9
iLgl 12 1k Lh,1 ud iP 01 34 48,6
D = 540 km = L.,9°, Japan. h = 45 km (Um).
Sk isg 12 17 12,2
Um iSg 12 15 33,4 " 19 ud iP 01 57 38.4
Northwest Ru%sia,
6702 N, 3302 E. " 19 Up e(P) 02 31 15
Origin time = 12 12 10. i 02 31 27.7
Explosion?
" 19 Ki e(SKP) 06 28 20
" 18 ua iP 12 30 49,6 iSKP 06 28 29.2
Um iSKP 06 28 L41.3
" 18 ki iP 12 46 08.9 Fiji Islands (h = 610 km).
Um iP 12 46 12.4 ¢
i8S 13 05 13 " 19 Unm eP 07 31 29
ud iP 12 46 31.3 Japan (h = 40 km).
New Guinea (h = N).
All three P phases show " 19 Up iP 08 25 L4.8
positive residuals, around Ki iP 08 25 59.7
12 sec, in relation to the Sk iP 08 25 32,1
USCGS solution. Um iP 08 25 51,2
i 08 25 56,4
" 18 ud iP 14 37 13.6 ud iP 08 25 25.9
i 08 25 29.5
" 18 Up iP 15 38 34.2 De iP 08 25 23.2 C
Ki iP 15 38 07.0 North Atlantic Ocean (h = N).
Un iP 15 38 17.3 Complicated P phase, at least
ud iP 15 38 43.3 a double one, of which Um and
Ryukyu Islands (h = 90 km). Ud show both, De the first and
Up, Ki and Sk only the second
" 18 ud i(P) 16 22 39.5 one.,
i 16 22 45,9
Tanzania (h = N). " 19 Up iP 08 58 29.5
i 08 58 39.2
" 18 Up iP 16 51 38.6 iPP 09 02 25.6
Molucca Passage (h = 80 km). iSKS 09 08 52
is 09 09 26
" 18 Up iP 17 56 29.9 micr sec
Ki eP 17 56 03 Mx E 0.7 18
Um iP 17 56 20.8 C Mx N 0.8 20
ud iP 17 56 22.6 Mx Z 1.4 21 o
Gulf of California (h = N), D = 10350 km = 93",
Ki iP 08 58 27.1
" 18 Up iP 19 00 47.9 ipP 08 58 L2.5
i 19 00 52.1 iPP 09 02 2L,.6
micr sec
" 18 Ki iP 21 25 144 Mx E 1.1 20
Mx N 1.0 20
" 18 Ki iP 23 42 52,6 Mx 7 2.0 22
ud iP 23 42 05.1 Sk iP 08 58 45,1
i 08 58 55.3
" 19 Um iP 01 34 19.2 C i(PP) 09 02 27.4

(cont.) (cont.)



Up = Uppsala, Ki =

1969
Apr .

"

A

"

19

19

19
19
19

19

19

Kiruna, Sk

- 17 -

= Skalstugan, Um = Umed, Ud = Uddeholm, De

58
58
02
02
09
15
58
58
02
58
58
02

16
16
17

25.0
39.1
12

59.7

09.4
57.4
10,8

= h.o L]

18
18

00.8
37.0

(cont.)

Um iP 08
ipP 08
i(PP) 09
iPP 09
is 09
1SS 09

Ud iP 08
ipP 08
i1PP 09

De eP 08
ipP 08
i 09

Sumatra. h = 50 km (Ki,Um,

Ud,De ) .

M = 5.4 (Up,Ki).

Ki 1Pn 10
iSn 10
ilgl 10
D = 44O km

Um 18n 10
i8¢ 10
i 10

18

45,8

Probably northwest Russia.
Origin time = 10 15 05,

Explosion?

Um iP 10 57 52,2

Up iP 11 17 20.3

Ki iPn 11 21 15.8
iSn 11 22 0k,7
iLgl 11 22 1863
D= 460 km = 4,1,

U iSg 11 23 k41.2

Probably northwest Russia.
Origin time = 11 20 10.

15
15
15
15
15
15
15
15

29
28
29
28
29
29
29
29

34,8
3202
08.0
50.6 C
04,6
11.2
21.1
41.6

Japan. h = 50 km (Um).

Explosion?
Up iPcP
Ki iP
Sk iP
Unm iP
ipP
isP
ud iP
iPcP
Ki iP
(cont.)

19 35 23.7 C

1969

Apr.

"

"

7"

"

19

19

19
19

19

20

20

20

= Delary

r Sec

1.0

22

21
35 49.6 C
35 54,8
35 52.5 C
35 57.2
36 14.8
36 39.7 C
36 L3.7
(Sk ,Um,De).

49 06.6
L9 20

49 22,0 ¢
4o 27.2
49 ok.5
ko 17.3

02 39.9

19 20.L4
19 01.7
19 10.9
19 36.4
= 60 km)c

ok 30
03 49.7

ob b3

16 0
16 15.
16 3
12 3
132
13 4
=}-|,.
12 5

~
=
(@]

b
.1
6

O OOV oW\~ O\ &= U1 O

17 0 .ﬁ

1 29.

(cont.)
Ki mic
P Z' 0.1
Mx N 0.6
Mx Z 1l.1
Sk iP 19
ipP 19
Um ip 19
ipP 19
ud iP 19
De iP 19
ipP 19
Alaska. h = 20 knm
Up iP 19
Um eP 19
Uud iP 19
1 19
De iP 19
i 19
Up ip 20
Up iP 22
Ki iP 22
Um iPp 22
ud iP 22
Ryukyu Islands (h
Unm eP 23
va iP 23
Atlantic Ocean, off Portugal
(h = ).
ud iP 12
Greece .
Up iP 13
ud iP 13
Up iLgl 1k
Ki iPn 1L
iSn 14
iLgl 1k
D = 480 km
Unm iPn 1k
iSn 14
iSg 1k
D = 640 km
ud iLgl 1k
Northwest Russia,
67.3°N, 31.7°E.
Origin time = 14 1
Explosion?



Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um

1969
Apr.

7"

1"

"

20

20

21

Ki iPn
iSn
iLgl
D = 420

- 18 -

1969
Apr.

15 57 21.5
15 58 07.9
15 58 2168
km = 3.8,

Probably northwest Russia.
Origin time = 15 56 22.

16 19 06 "
16 18 L1.2
16 18 55.5
16 17 57.1 "
16 18 11.3

Atlantic Ocean, off Portugal

Explosion?
Ki eP
Um iP
iX
ud iP
iX
(h = 30 km).
Up iPKP
Ki ePKP
Un 1SKP
ud iPKP
De 1PKP

Tonga~Kermadec
(h = 370 km),

20 L4 00.4
20 43 50

20 46 Lk, 7
20 44 03,1 C
20 4k 13,5
Islands

Up eP 02 31 4h
ipP 02 31 58.3
iX 02 32 1lk,2
iSKS 02 42 02
is 02 k2 17
ipS 02 L2 43
micr sec
S E l.2 8
S N 0.6 5
Mx E k.2 24
Mx N 2.3 22
Mx Z 6.4 24
D = 9700 km = 87 1/2°.
Ki iP 02 31 33.8
ipP 02 31 51.0
iX 02 32 07.5
eSKS 02 41 k9
micr sec
P Z 0.5 8
P Z' 0.1 1.5
SKS E 2.1 12
SKS N 0.8 12
Mx E T.0 24
Mx N 209 21
Mx 2 15 24
Sk iP 02 31 26.7
Um iP 02 31 41.8 ¢
ipP 02 31 58.0
iSKS 02 42 03 "

(cont.)

21

21

21

21

Umed, Ud = Uddeholm, De = Delary

(cont.)
ud iP 02 31 34.6 C
De iP 02 31 k40,9 C

ipP 02 31 56.4

iX 02 32 20.5
Guatemala. h = 60 km (Ki,Um,De).
m=5.9,M=6,0 (Up,Ki).
ud eP ok 12 32
Greece,
Up iP 07 30 56.4 C

is 07 40 21

i 07 41 12

eli 07 56 15

eLgl 07 57 L4k

micr sec

P Z 0.8 2

P z' 1.1 1.8

S E 1.2 6

Mx E 33 15

Mx N L1 1k

Mx Z 41 13

D = 8100 km = 73°.
Ki iP 07 30 23.3 C

is 0T 39 21

micr sec

P E 1.1 7

P N 0.9 12

P Z 3.7 10

P 7' 0.7 1.8

S E 3.5 11

S N 1.8 10

Mx E 32 14

Mx N Lo 14

Mx 7 66 15

D = 7500 km = 67 1/2°.
Sk iP 07 30 54.7 C

iPcP 07 31 1k4.9

iPP 07 33 3k.7
Um iP 07 30 36.8 C

iPcP 07 30 59.3

iPP 07T 33 13

iPa 07 35 00

i8 07 39 28

iSKS 07 40 23

iss 07 44 19
vd iP 07 31 0k.3 C
De iP 07 31 17.2 C
Japan (h = 40 km).
m=6.5,M= 7,0 (Up,Ki).
Up eP 17 23 17
(cont.)
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary

1969
Apr.

"

"

it

n"

21

21

21

21

21

(cont.)
Ki eP 17 23
Sk eP 17 22
Un iP 1T 23
i8S 17 27
ud eP 17 22
De iP 17 23
Iceland (h = N).
Up iP 17 41
Ki eP 17 k2
Sk iP 17 k2
ud iP 17 k1
i 17 k1
De eP 17T k1
Dodecanese Islands.
Up ip 18 11
Um iP 18 11
i 18 11
Ud iP 18 11
De iP 18 11
Indian Ocean (h = N).
Ki iSg 18 35
Sk iSg 18 35
Um iSg 18 35

Nord%and, Nogway,
66.4°N, 14.8"E.

06
39
17.3
11

57
16,1

hs.l
L8
27«5
50.7
5Te1
20

Origin time = 18 33 52.

Explosion?
Ki iP 18 37
Um iP 18 37
De iP 18 37
Up iP 20 41
i 20 41
is 20 45
micr
P Z' 0.1
Mx E 1.k
Mx N 1.5
Mx Z 15
D = 2350 km =
Ki eP 20 L2
micr
Mx E 1.0
Mx N 1.4
Mx Z 2.2
Sk iP 20 L2
iPP 20 L2

(cont.)

534
39.7
25.9

27,2
34.9
12
sec
0.6
13
13
12
21°,
b1
sec
10
15
15
09.2
)41;7

C

1969
Apr.

n

21

21

21

22

(cont,)

Um iP 20 L2
i 20 k2
is 20 46
iSa 20 k46

ud eP 20 41
i 20 41

De iP 20 L0

Aegean Sea (h = N).
M= 4.7 (Up,Ki).

05.1
13.2
17
28

3645
ST T

Ki iP 21 ok 12,2
De eP 21 02 39
i 21 02 46,3
i 21 02 57.1
Dodecanese Islands
(h = 35 km).
Up iP 22 31 27.2
i 22 31 35.8
i8 22 33 52.1
ix 22 34 48,5
miecr sec
Mx E 1.0 21
Mx N 1.4 18
Mx Z 1.1 18
D = 1600 km = 14 1/2°,
Ki iP 22 29 hkh,3
is 22 31 1h.2
micr sec
P N 0.5 8
P Z 0.4 8
P Z' 0.3 1.3
Mx E 1.3 11
Mx N 0.8 15
Mx Z 1.7 13
D =800 km = 7 .
Sk iP 22 30 31.6
is 22 32 23,7
Um iP 22 30 36.4 C
i 22 30 38.4
i 22 31 06.5
ix 22 33 10.1
iT 22 38 11.9
ud iP 22 31 19.4 ¢
i 22 31 28.0
iX 22 34 29,0
De iP 22 32 07.5
i 22 32 28.5
Norwegian Sea (h = N).
Ki eP 00 41 51
(cont.)
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary

1969 1969
Apr. 22 (cont.) Apr. 22 (cont.)
Sk eP 00 41 43 Um iPKP 06 51 1k.2
Um eP 00 L1 57 iPP 06 53 32
Guatemala (h = 90 km). iPKS 06 54 39
iPPS 07 05 24
" 22  Unm iP 01 26 08.1 Baster Island (h = N).
ud eP 01 26 57 m=6.0,M=6.1 (Up,Ki).
" 22 Ua eP 01 5I 18 " 22 Up iP 08 22 36.9 C
Alaska (h = 20 km). is 08 31 48
micr sec
" 22  Up -— P Z' 0.4 1.5
micr sec Mx E 3.1 18
Mx E 1.1 23 Mx N 3.1 19
Mx N 0.5 18 Mx Z 4.9 190
Mx 2 1.4 22 D =T900 km = 71",
Ki ' —— Ki iP 08 21 55.1 C
micr sec ipP 08 22 05.5
Mx E 0.8 18 eS 08 30 26
Mx N 0.5 17 micr sec
Mx Z 1.5 18 P Z 0.8 6
Um iPP ok 59 Lk P Z' 0.3 1.5
i 05 11 39 S E 0.7 6
Easter Island (h = N), S N 0.5 9
M = 5.6 (Up,Ki), Mx E k4.6 15
Mx N 2.9 15
" 22 Ki iP 06 03 00.3 Mx Z T.2 15
Un eP 06 03 13 D = 7100 km = 64°,
ud iP 06 63 40.5 Sk iP 08 22 29,2 ¢
Formosa (h = 30 km). i 08 22 35.9
iPP 08 25 05.1
" 22 Up iPP 06 53 39 Um iP 08 22 13.k C
iPKS 06 54 52 ipP 08 22 24,2
micr sec ud iP 08 22 43,6 C
PP Z 0.6 5 De iP 08 22 59.0
PKS E 0.7 6 iPP 08 25 56,2
PKS N 0.6 6 Japan., h = 40 km (Ki,Um).
Mx E 3.8 24 m=6.2, M =5,9 (Up,Ki).
Mx N 2.3 22
Mx Z 4.0 24 " 22 Ki iP 09 17 17.0
Ki iPKP 06 51 10.1 Sk iP 09 17 37.9
iPP 06 53 27.9 Un iP 09 17 1L4.7
iPKS 06 54 33 ud iP 09 17 34.8
iPKS 06 54 Lk India-East Pakistan
mier sec (h = 40 km).
PP Z O. 5
PKS E 1.1 6 " 22 Up iP 09 36 45.0
PKS N 0.6 6 i 09 37 00.6
PKS Z 1.3 7T
Mx E 3.3 24 " 22 Sk iP 10 20 33.3
Mx N 3.6 22 Unm iP 10 20 23,7
Mx Z 7.8 23 Kodiak Island (h = 70 km).

(Cont. )
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary

1969
Apr,

”

"

"
"

"

7"

22

22

22

22

22

22

22

22

22

1969
ud iP 10 46 18.2 Apr. 22 (cont.)
Ki micr sec
Up isn 12 55 30.7 S E 0.3 8
iSg 12 55 45.6 Mx E 1.1 15
Ki iSg 12 58 13.7 Mx N 0.9 13
Sk isg 12 57 32.9 Mx Z 1.1 13
Un iSg 12 56 17.2 D = 6650 km = 60°.
ud iSn 12 56 18.1 Sk iP 22 44 41.5D
ilgl 12 56 hg.3 ipP 22 Wk 51,7
Esthonia, 59.7 N, 25.6 E. Um iP 22 L4 24,1 D
Origin time = 12 53 35, ipP 22 L4k 33,3
Explosion? iPP 22 46 32,4
is 22 52 21
Ki i 13 32 Lo.1 Uud iP 22 44 23.9 D
i(sg) 13 33 0k.3 ipP 22 4L 33.1
ud i(P) 13 32 09.8 iPP 22 46 28.7
i 13 32 56.4 De iP 22 44 08.8
i 13 33 17« Arebian Sea. h = 35 km (Up,
' Ki,Sk,Um,Ud).
Ki e 14 o7 36 m=5.9, M= 5,1 (Up,Ki).
U ise) Lt 0 o " 22 um  iP 23 17 07,0
ud i(Sg) 14 07 L3.h Leyte (rll - Lo 153.17 19.2
Up iP 15 57 51.9 " 23 Up iP 02 22 27.8
Sk eP 15 58 33
ud iP 15 57 58.0 " 23 Um iP 08 32 5L4.4
Ionian Islands.
" 23 Ki iPn 11 11 08.6
ud iP 18 38 31.5 isn 11 12 08.1
ilgl 11 12 27.2
Up ip 21 49 21,5 D = 560 km = 5.0°,
Sk eSg 11 15 00
Ki iP 22 09 58,0 D Um iSn 11 12 47.7
Sk iP 22 09 37.9 i 11 13 16.5
Um iP 22 09 32.3 isSg 11 13 25.6
Uganda (h = 30 km). Northwest Rugsia,
67.7 N, 33.6 E.
Up iP 22 4k 11.6 D Origin time = 11 09 50.
ipP 22 Lk 20.6 Explosion?
is 22 51 56
micr sec " 23 Up isg 13 05 53.1
P 7' 0.2 1.0 Ki isg 13 08 19.9
Mx E 0.6 13 : 'Sk elLgl 13 07 32
Mx N 0.8 16 Un iPg 13 05 20.3
Mx 2Z 0.9 15 isg 13 06 2kh.1
D = 6150 km = 55 1/2°, Ud iSn 13 06 26.5
Ki ip 22 44 4,1 D iLgl 13 06 54.1
ipP 22 Lk 52,8 Esthonia, 59.7°N, 25.6°E.
is 22 52 57 Origin time = 13 03 L2,
micr sec Explosion?
P Z 04 5
P z' 0.3 1.2 " 23 Up iP 13 44 ok.h

(cont.)

(cont.)
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary

1969 1969
Apr. 23 (cont.) Apr. 24 Up ip 02 54 45,8
Up i 13 Lk 19.5 Um iP 02 55 15.0
Ki iP 13 45 02.9 D Ud iP 02 54 56.9
ipP 13 45 08.8
Sk iP 13 44 k2,2 D " 24 Up iP 03 52 0b,7
Um iP 13 44 30,9 D Ki iP 03 51 11.9 C
ipP 13 b 36.7 Um iP 03 51 37.1
iPcP 13 46 50.4 ud iP 03 52 09.1
Ud iP 13 hb 1k4.2
ipP 13 4k 20.2 " 2k Um i8KP 06 46 29,2
Egypte h = 30 km (Ki,Um,Ud). ua iPKP 06 43 59.7
De iPKP 06 44 11.3
" 23 Up iP 16 Ok4 09,8 Fiji Islands (h = 540 km),
" 23 Ki iSg 16 17 18.3 " 24 Ki iP 07 41 27.7
Sk isg 16 17 23,0
Um iSg 16 17 45.8 " 24 Up iPKP 07 45 12,4
Nordland, Norway, Ki iPKP 07 45 ok.1
66.4°N, 14.8°E. iSKP 07 48 10.6
Origin time = 16 15 50. Sk iPKP 07 45 14,0 C
Explosion? Um iPKP 07 45 11,1
vd iPKP 07 45 13.b
n 23  Ki iP 21 02 45.0 De iPKP 07 45 24,1 C
ipP 21 02 55.8 Fiji Islands (h = 250 km).
Sk eP 21 03 15
Um iP 21 03 11.5 C " ok Up iP 08 57 04k.3
ipP 21 03 22.1 Ki iP 08 56 09.9
ud iP 21 03 37.0 Sk iP 08 56 36.5
Aleutian Islands. ud iP 08 57 00.7 C
h = 40 km (Ki,Um). Kodiak Island (h = 20 km).
" 23  Unm eP 21 25 08 " 24 ud iPn 10 12 07.3
Turkey (h = N). i 10 12 10.8
iSn 10 12 38.6
" 23 Um eP 21 54 31 isg 10 12 48.8
Skagerrak.
" 23 Ud e(P) 22 49 39 Origin time = 10 11 25.
i 22 L9 45,4
n 2k vd iP 10 15 08.9
" 24 Up eP 02 29 26
ipP 02 29 57.0 " 2k ua iPn 10 21 21.0
Ki eP 02 28 33 iSg 10 21 55.9
ipP 02 29 03,3 Skagerrak.
Um eP 02 28 57 Origin time = 10 20 38.
ipP 02 29 30.1
ud iP 02 29 25.9 " 24 Ua iPn 10 24 1kh.b
ipP 02 29 54,6 i8g 10 24 52,1
De ipP 02 30 19.2 Skagerrak.
Aleutian Islands. h = 130 km Origin time = 10 23 35.
(Up,Ki,Um,Ud).
pP is bigger than P (on Z') " 2k ua iPn 10 30 L8.9
at our stations. iSg 10 31 20.7
Skagerrak.
Origin time = 10 30 03.
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary

1969
Apr.

”

"

"

2k

2k

2L

2k

2k
2k

2l

2k

1969
ud iSg 10 31 54.8 Apr. 24 Ua iP 15 21 39.3
Skagerrak.
Origin time = 10 30 39. " 2Lk U4 iP 16 L0 16.1
These and following events
in the Skagerrak have all " 24k Up iP 20 46 20.8
orig%nated near 58.2°N,
10.0 E, as determined by B 24k U4 iP 22 54 57.9
combination with readings Leyte (h = 80 km).
at Lillehammer and
Kongsberg. They are probably " 25 Sk 1SKP 01 53 25.8
underwater explosions. Um iSKP 01 53 21.1
vd iPKP 01 50 kbL,7
Un iP 11 0k 56.9 iSKP 01 53 33.4
De 1PKP 01 50 55.8 C
Ud iPn 11 18 k2.5 Tonga-Kermadec Islands
isg 11 19 15.0 (h = 540 km),
Skagerrak. " 25 gg ig 83 14 25.6
ud isg 11 28 46,1 Japan (i = 350 kg)%5 37
Skagerrak.
" 25 Um eP 03 30 53
Ud i(P) 12 18 24,5
" 25 Up iP 03 40 55.8
Ki i 14 06 27.2 Ki iP 03 40 17.6
" iSg 14 06 32.9 Um iP 03 40 3k.2 C
ipP 03 Lo 48,7
Up ip 14 39 35.2 ud iP 03 41 02.8
i 14 39 37.9 Japan, h = 50 km (Um).
Up iP 14 51 05.8 " 25 Up iP 03 47 09.9
iX 14 51 19.4 is 03 57 52
micr sec micr sec
Mx E 0.9 12 S E 0.4 8
Mx N 0.5 12 S N 0.5 8
Ki iP 14 52 09.9 Mx E 1.9 24
mier sec Mx N 2.b 23
Mx E 0.7 8 Mx Z 2.4 24
Mx N 0.3 9 D = 9900 km = 89°,
Mx Z 2.0 12 Ki iP 03 47 05.8
Sk eP 14 51 45 ipP 03 47 1k.1
iX 1k 52 03.3 iSKS 03 57 31
Um iP 14 51 35.5 micr sec
ix 14 51 54,8 P 7 0.4 6
i8S 14 56 o7 P Z' 0,1 1.5
iSa 14 56 49 SKS E 0.4 9
ud iP 1k 51 14.2 © SKS N 0.6 9
iX 14 51 29.0 Mx E 1.4 22
De e(P) 14 50 35 Mx N 1.3 20
iX 14 50 48,3 Mx 2 2,3 22
i 1k 50 58,5 Sk iP 03 47 03.1 C
Dodecancse Islands ipP 03 47 13.2
(h = 50 km), Um ip 03 47 09.9
M= 4.7 (Up,Ki). ipP 03 47 18.2
The phases marked X are more iPP 03 50 40.5
pronounced than P, and could i 03 50 k9.2

be due to another shock. (cont.)
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umeéd, Ud = Uddeholm, De = Delary

1969 1969
Apr. 25 (cont.) Apr. 25 (cont.)
Unm iSKS 03 57 36 Ki iLgl 11 23 30,6
is 03 57 58 D = 560 km = 5.0°.
ud iP 03 46 58.1 Sk isg 11 25 59.1
ipP 03 47 07.L4 Um isXx 11 24 05.6
De iP 03 47 02.8 iSg 11 24 25.1
ipP 03 47 11.1 Northwest Rugsia,
Panama. h = 30 km (Ki,Sk,Um, 67.4°7, 33.4°E,
Ud,De). Origin time = 11 20 5k,
m= 5.9, M = 5.6 (Up,Ki). Explosion?
" 25 Um iP ok 13 19.3 " 25 Up iPKP 13 35 35.7 D
Ud iP Ok 13 07.7 micr sec
Panama (h = 25 km). PKP Z' 0.1 0.5
Ki iSKP 13 38 09,2
" 25 Up eP 05 05 09 i 13 38 14.0
Ki iP 05 05 09.7 Sk iSKP 13 38 35.1
Sk eP 05 05 25 Um i 13 36 08.7
Un eP 05 05 06 iSKP 13 38 19.6
Ud iP 05 05 20.1 Ua 1PKP 13 35 37.6 D
Sumatra (h = N). iSKP 13 38 38.3
De iPKP 13 35 L7.7
" 25 Ki iP 07 45 06.5 Tonga-Kermadec Islands
i 07 45 20.0 (h = 460 km).
micr sec
Mx E 0.5 13 " 25 Ud iP 14 29 57.8
Mx N 0.5 1k
Mx Z 0.6 11 " 25 Ki iPn 14 34 52,9
Sk iP 07 45 19.6 C isn b 35 36.2
iPP 07 L7 08.5 isg 14 35 h96h
Um iP 07 L4k 53.6 D = 390 km = 3,5 .
iPP 07 46 43,2
ud iP 07 45 08.5 " 25 Ki eP 16 59 15
De iP 07 45 03.5 vd iP 16 59 18.5
West Pakistan (h = 25 km). De iP 16 59 23,0
El Salvador (h = 70 km).
" 25 Up iP 09 24 06,0
ipP 09 24 21.9 " 25 Up iP 17 00 02,6
Ki iP 09 23 11.7 C Ud iP 16 59 L40.3
ipP 09 23 26.9 i 16 59 52.9
Sk iP 09 23 Lo,2
Um iP 09 23 39.9 " 25 Ki eSg 17 3% 15
ipP 09 23 54,0 Sk isg 17 3% 20.0
ud iP 09 24 03.8 Um iSg 17 34 k2.6
ipP 09 24 19.3 Nordland, Norway,
Alaska. h = 60 km (Up,Ki, 66.4°N, 1k4.8°E.
Um,Ud). Origin time = 17 32 k7.
Explosion?
" 25 Un iP 10 4O Lk,2
Ud iP 10 40 33.7 B 25 Um ePKP 21 19 31
Costa Rica (h = 50 km). e 21 19 36
Scotia Sea (h = N).
" 25 Ki iPn 11 22 12,5
isn 11 23 11.7

(cont.)
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary

1969
Apr.

"

"

"

"

"

25

25

25

26

26

26

26

1969
Ki ip 21 33 39.6 Apr. 26
Um iP 21 33 L41.1
Ud iP 21 33 59.
Celebes (h = 25 km), '
Up iP 21 46 37.9
Ki iP 21 45 55,9
Un iP 21 46 1k.2 C
ipP 21 46 25,0
ud iP 21 46 4h,0 C
ipP 21 46 55.1
Japan. h = 40 km (Um,Ud).
Ud eP 22 05 k1
i 22 06 27.8
Up iP ok 02 38.3
Ki iP ok 02 k46,6
Um iP ok 02 36.2 C
Ud iP ok 02 5h4,1 " 26
Up iP 05 30 59.7T " 26
Ki iP 05 30 31.7
Sk eP 05 30 57
Um eP 05 30 U4k
ud iP 05 31 07.0
Mariana Islands (h = 100 km).
" 26
Up iPP 06 18 24
micr sec
PP E 0.2 L
Ki iSKS 06 24 36
micr sec
SKS Z 0.4 7T
Um iPKP 06 17 39.6
iPP 06 18 46
De iPKP 06 17 27.9
Chile (h = 25 km).
" 26
Up iPP 06 22 23,6
eSKS 06 28 1k
ePS 06 31 59
micr sec
PP E 0.2 5
PP Z 0.7 T
SKS E 2.0 18
Mx E 6.4 18
Mx N 6.2 18
Mx Z 9.8 18
Ki iPKP 06 21 34.6
e 06 22 35 " 26

(cont.)

(Conto )

Ki ePP 06 22 k46
iPS 06 32 30

micr sec

PP E 0.5 8
PP Z 1.0 7
Mx E L.5 21
Mx N 3.7 20
Mx 2 8.0 19

Sk ePKP 06 21 28

Um iPKP 06 21 32.6
i 06 21 45,1

iPP 06 22 46
iSKS 06 28 2k
ud iPKP 06 21 23.0
i(PP) 06 22 16.4
De iPP 06 22 17.1
Chile (h = N).
m= 6.6, M =6,3 (Up,Ki).

Up iP 06 35 50.3
Sk iPKP 07 2k 10.2
Um iPKP 07 24 05,1 C

i 07 24 12,8
ud iPKP 07 24 18,4

i 07 24 27.1
Sk iPKP 0T 29 15.7
Um iPKP 07 29 10.4 C

i 07 29 17.6
Uud iPKP 07 29 23.5

i 07 29 31.6
De iPKP 07 29 L0.6

i 07 29 50.k4

The similarity of the records
in this and the preceding
case suggests a common origin.

Ki iPn 10 45 29,6
isn 10 46 06.6
isg 10 46 21,1
D = 330 km = 3,0°,
Sk iSg 10 48 47.8
Um iSn 10 46 47.7
iSg 10 47 19.0

Northern Finland,
67.3°N, 28,4°E.

Origin time = 10 Lk k41,
Explosion?

Ki iP
(conts)

10 52 21.3
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umeda, Ud = Uddeholm, De = Delary

1969
Apr.

1"

"
n
"

"

"

26

26

26
26
26
26
26
26
26

26

26
26

(cont.)

Ud

Idgho (h = 15 km),

Ki

Sk
Um

eP

10 52 50

iPn 11
iSn 11
iLgl 11
D = 530 km
eSg 11
iSn 11
iSg 11

Northwest Russie,

67.7°N, 33.2°E.

Origin time = 11 33 00.

Explosion?
Up iP 11 36 35.7
Ki iP 11 36 35.7
Sk iP 11 36 L49.3
Ud iP 11 36 Lh.7
Sumatra (h = 110 km).
ud eP 12 16 56
ud eP 13 24 51
Ki e(P) 14 31 15
Um iP 16 16 28,1
Up iP 16 57 12.7
Ud iP 18 15 21,0
Up iP 19 19 h1i.h
Un iP 19 19 23.2 C
ud iP 19 19 49,9
Ryukyu Islands (h = 35 km).
Ki iP 20 29 54,6 C
ipP 20 30 21.9
Sk iP 20 30 08.5
Um iP 20 29 51.9 C
ipP 20 30 19.6
ud iP 20 30 Ok,k C
ipP 20 30 32.2
Sumatra. h = 110 km (Ki,Um,Ud).
ud iP 20 48 43,0
Um eP 20 51 34

1969
Apr.

"

"

"

n

26

26

26

26

2T

27

27

27

Up iPKP 20 55 55.b
Sk iPKP 20 55 L3.L4
Unm iPKP 20 55 38.7D
Ud iPKP 20 55 51.4 D
i 20 55 58.0
De iPKP 20 56 11.9
Ki iPn 21 06 53,9
isn 21 07 31.2
isSg 21 07 Lk,8
D = 330 km = 3.0°,
Sk is§ 21 10 k1.6
Unm is 21 09 14,0
isg 21 09 28,2
Northern Finland.
Explosion?
Up eP 22 22 06
Ki iP 22 21 12,1
Unm iP 22 21 37.6
ud iP 22 22 0345
Aleutian Islands (h = 30 km).
ud iP 23 29 14.8
Greece,
Up _—

micr sec
Mx E 0.5 19

Ki iP 01 50 27.5 C
Um iP 01 50 30,7
i 01 50 40.6
i 01 54 36.1
iSKS 02 01 00
Ud iP 01 50 48,1
i 01 50 5645
Celebes (h = 10 km).
Un eP 02 34 o7
Alaska (h = N).
Um iP 05 07 12.0
Hindu Kush.
Ki iPn 05 34 51,7 C

51.7
iSn 05 35 51.6
iSg 05 36 19.4
D = 560 km = 5.0
Sk isg 05 38 3T.h4
Um iSn 05 36 30.1

iSg 05 37 06.3
Ud iLgl 05 39 32.5
(cont.)
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary

1969 1969
Apr. 27 (cont.) Apr. 28 (cont.)
Northwest Rugsia, Up iSKS 01 10 16
67«3 N, 33.4°E. Ki iP 00 59 19.6
Origin time = 05 33 3k, i 00 59 35.2
Explosion? micr sec
Mx E 0.5 18
" 27 Ki iSn 08 12 10.7 Mx N 0.6 17
iLgl 08 12 33.1 Mx Z 1.3 18
Um isg 08 13 23.6 Um iP 00 59 30.6
Probably northwest Russia, i 00 59 38.6
Explosion? eSKS 01 10 00
ua eP 00 59 53
" 27 Up iP 11 03 42.8 ¢ Mariana Islands (h = 50 km).
i 11 Ok 01,k
is 11 08 06 " 28 Ki i(PKP) 0T 43 59.8
micr sec iPKP 07 44 10,3
Mx E 0.4 12 iSKP 07 47 12.7
Mx N 0.8 14 mier sec
Mx 7 1.1 1k PKP Z' 0.2 0.7
D = 2800 km = 25°, SKP 7' 0.7 1.5
Ki iP 11 o4 46,8 ¢ Sk i(PKP) 0T 4% 11,0 D
micr sec iPKP 07 4b 20.3
Mx E 0.4 13 iSKP 07 47 28.7
Mx N 0.3 11 Um i(PKP) 0T L4k 06.5
Um iP 11 ok 17.3 iPKP 07 4k 19.1
eS 11 09 08 iSKP 07 47 2k.0
iSa 11 09 24 iss 08 ok L2
Ud iP 11 03 50.5 Ud i(PKP) 0T L4k 19.2
De iP 11 03 17.6 iPKP 07 4k 27,k
Dodecanese Islands iSKP 07 47 37.0
(b = 15 km). De iSKP 07 47 45,7
M= 4.6 (Up,Ki). Tonga-Kermadec Islands
(h = 300 km).
" 27T ud iPp 12 04 52,5 D (PKP) are precursors of
smaller amplitude than PKP
" 27 Up iPKP 13 17 56.8 (except at Ud where they are
ipPKP 13 18 11.6 of about equal amplitude).
Ki ePKP 13 18 10
ipPKP 13 18 2k,1 n 28 Up iP 13 00 30.2 D
iPKS 13 21 29,6 ipP 13 00 L48.8
micr sec micr sec
PKP Z' 0,2 1.5 P Z' 0.3 0.7
PKS Z' 0.1 1.5 Ki iP 13 00 22,1
Un iPKP 13 18 04,6 C ipP 13 00 k1.7
ipPKP 13 18 19.5 micr sec
va ePKP 13 17 55 P Z' 0.1 1.0
South Sandwich Islands. Sk iP 13 00 Lk.9
h = 50 km (Up,Ki,Um). ipP 13 01 0k4.5
Um iP 13 00 21.5 D
" 27 Up iP 13 27 55.6 ipP 13 00 k0.6
Ud iP 13 28 10.8 Ud ip 13 00 43.5
ipP 13 01 02.6
" 28 Up iP 00 59 47.7 De iP 13 00 45,2 D
(cont.) ' ipP 13 01 0k.9
Burma-India. h = 80 km (Up,Ki,
Sk ,Um,Ud,De).

m = 603 (Up,Ki)o



Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um =

1969
Apr.

"

"

n
"

"

28

28

28

28

28
28
28

- 28 -

1969
Up iPKP 17 L9 59.5 Apr.
Um iPKP 17 49 46,9
Ud iPKP 17 50 00.9

De 1PKP 17 50 17.2
Kermadec Islands.
Origin time = 17 30 18.

Up 1iPKP 18 15 39.0
Sk ePKP 18 15 32
Um 1PKP 18 15 25,2
Ud 1PKP 18 15 39.6
De ePKP 18 15 48
Kermadec Islands.

Origin time = 17 55 57.

Up iPKP 18 17 32.4
Sk iPKP 18 17 25.7
Um iPKP 18 17 20.5 C

1 18 17 28.1
ud iPKP 18 17 34.0 C
De iPKP 18 17 k2.3 C
i 18 17 b49.9
Kermadec Islands (h = 50 km).

Up iPKP 19 57 48.8 "
ipPKP 19 58 0T.k4

micr sec
Mx N 0.7 22
Ki iPKP 19 57 36.6

ipPKP 19 5T 55.5
Sk iPKP 19 57 L6.4
ipPKP 19 58 06.6
Um iPKP 19 57 4i.1
ipPKP 19 58 00.6 .
ud iPKP 19 57 51.2
ipPKP 19 58 09.9
De iPKP 19 57 56.8 D
ipPKP 19 58 1k.k4
Solomon Islands. h = 7O km

(Up,Ki,Sk,Um,Ud,De).

Up eP 21 15 57

Ki iP 21 35 Lk2,0

Up iP 23 32 55.3 C
i 23 32 5T7.7T
is 23 k2 L4k

micr sec

P 7' 0.1 0.8
Mx B 1.0 18
Mx N 3.2 22
Mx Z 1.8 19

(cont. )

Umed, Ud = Uddeholm, De = Delary

28

29

(cont,) .
Ki iP 23 32 23.2 C
i 23 32 25.6
micr sec
P Z' 0,1 1.0
Mx E 1.3 16 -
Mx N 1.0 15
Mx Z 1.9 14
Sk iP 23 32 29.9
Um iP 23 32 41.6
is 23 k2 32
Ud iP 23 32 47.5
i 23 32 49.9
De iP 23 33 02,8
i 23 33 31.k4

California (h = 20 km).

m = 5085 M= 5.5 (UPQKJ-).
Very clear double P phases,
both of about the same
amplitude, are recorded at
Up, Ki, Ud; the interval
between the two phases is
2.4 sec.

Up iP oh 44 54,9 C
iPn ok 46 06,1
micr sec
P Z. 0.2 0.8
Mx E l.2 16
Mx N 1.6 20
Mx 2 2.4 19
Ki iP ok 45 33.3 C
micr sec
P Z' 0.3 1.0
Mx E 0.9 12
Mx N 1.0 15
Mx Z 2.0 16
Sk iP ok 45 30.2 C
Um iP ok 45 08.8 C
iPP ok 46 36.6
iPcP oL 47 16,2
is ok 51 09
Ud iP ok 45 10.1 C
iPn o4 46 33.3
De iP ok 44 53.4 C

Iran (h = 35 km).

m= 6,0, M = 5,0 (Up,Ki).
The existence of Pn (group
velocity 8.25 km/sec) at Up
and Ud is remarkable,
considering the paths;
alternatively, these phases
could in this case possibly
be explained as early PP,
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary

1969
Apr.,

"

"

"

"

29
29

29

29

29

29

29

Ki iP 07 o4 56.8
ud iP 09 43 11.3
De iP 09 43 08.3

Hindu Kush (h = 190 km),

Up isg 11 15 22.0
Ki iPn 11 11 05.7
iSn 11 12 oh.k
isg 11 12 29.2
D = 530 km = 4,8°,
Sk eSg 11 14 48
Um iSn 11 12 43,1
isg 11 13 18.2

vd ilgl 11 15 53,0
Northwest Russia,

67.5°N, 33.1°E.

Origin time = 11 09 51.
Explosion?

Ki eSg 12 35 50
Sk eSg 12 35 10
Un iSg 12 33 53.0
ud iLgl 12 34 21.6
De ilgl 12 34 45,9
i 12 34 hg.9

Esthonia, 59.7°N, 25.6°E.
Origin time = 12 31 11.
Explosion?

Um iP 14 4k 46,9
ud i(P) 14 43 27.8
Unm iP 20 05 24,6
Ugenda (h = N).
Up iP 21 29 04.8
ipP 21 29 1k4.5
micr sec
P Z' 0.1 0.6
Mx E 0.7 16
Mc N 1.0 16
Mc 2 1.4 18
Ki iP 21 28 17.5
micr sec
Mc E 1.5 18
Mc N 1.5 19
Mg Z 2.8 19
Sk eP 21 28 52
i 21 29 05.6
Um iP 21 28 39.3
ipP 21 28 48,3
is 21 37 10

(cont.)

1969
Apr,

"
"

"

29

29
29
30

30

30
30

30

30

30

30

(cont.)
Ud iP 21 29
De iPp 21 29
Kurile Islands. h =
(Up,Um) .
M= 5,3 (Up,Ki).
Uud eP 21 Lo
Up iP 22 02
Unm iP 02 5k
i 02 5k
De iP 03 L
Tadzhik SSR (h = 220
Ud iP 13 14
Up iP 15 15
Ki iP 15 17
Sk iP 15 17
Unm eP 15 17
i 15 17
Mexico (h = 35 km).
Up iP 16 L6
i 16 46
Um iP 16 46
ud eP 16 k46
Nicobar Islands (h =
Up iP 17 11
Ki iP 17 11
Sk iP 17 11
Un iP 17 11
i 17 12
ud iP 17 11
Nevada. Underground
explosion.
Up iP 20 25
i 20 25
1S 20 29
ilgl 20 32
micr
P Z2' 0.1
S E 1.4
] N 1.5
S Z 0.9
Mc E 15
Mc N 8.5
(cont.)

28.8
32 06
3245

N).

48.8
k.7
22.5
34,1
07.0
ho.T

25.6
29.6
2k
02
sec
1.0

18
17
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary

1969
Apr. 30 (Conto)
Up micr sec
Mx Z )4.8 12
D = 2400 km = 21 1/2°,
Ki iP 20 26 34.0 C
is 20 31 23
iLli 20 34 57
iLgl 20 35 2k
micer sec
P N 0.3 6
P Z 0.4 5
P Z' 0.1 1,0
S E 0.4 6
S N 0.9 1k
Mx E 6.4 12
Mx N 3.6 12
Mx 2 5.0 11
D = 3200 km = 29°,
Sk iP 20 26 09.5
Um ip 20 25 59,1
iPeP 20 29 31.0
is 20 30 21
ili 20 33 00
Ud iP 20 25 36.h4
i 20 25 39.9
Turkey (h = 9 km).
m= 55, M=5.U (Up,Ki).
" 30 Uud eP 21 L4 42
Mindanao (h = 35 km).
" 30 Um iP 21 57 02.5

Markus Bath
January 26, 1970
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SWEDEN
SEISMOLOGICAL BULLETIN
UPPSALA, KIRUNA, SKALSTUGAN, UMEA&},
UDDEHOLM and DELARY
Uppsala (Up): 59° ooLe5'N, 17 3T.6'E; h=1km
Kiruna (Ki): 67 50,4'N, 20 25 0'E; h=30m
Skalstugan (Sk): 63 34,8' N, 12 ©16.8'E; h=580m
Umed (Um): 63° h8.9'N 20 1h 2'E' h=16mn
Uddeholm (va): 60° 05 L'y, 13 °36. h'E, h=240m
Delary (De): 56°28,3" N, 13%52, 1'E; h=150m
M AO¥. .].-0-0?1’01969
1969 1969
May 1 Ki iP 02 20 13.6 May 1 (cont.)
i 02 20 15.5 Ki iSn 07 Ok 09.1
1Lgl 07 Ok 23,3
" 1 Ki ePKP2 03 05 13 = 420 km = 3.8".
Um iPKP 03 Ok 55,3 Um 1Sn 07 ok 50, 3
iss 03 28 14 eSg 07 05 22
South Pacific Ocean (h = N), Probably northwest Russia.
Origin time = 07 02 23.
" 1 Up iPKP 03 31 15.8 Explosion?
Un iPKP 03 31 12.3
ud iPKP 03 31 17.5 " 1 Um iP 07 21 54,0
Tonga Islands (h = N).
" 1 Ki iP 09 19 01.9
" 1 Up iP ok 07 37.7 Alaska (h = N).
i ok 08 17.8
iLgl ok 20 29 " 1 Up iP 12 05 22,k
Ki iP ok 07 23.2 Ki iP 12 05 07.0
ipP ok 07 30.k Sk iP 12 05 28,0
micr sec Un iP 12 05 11.8
Mx E 0.4 13 ud iP 12 05 31.L
Mx N 0.8 1k Mindanao (h = 230 km).
Mx Z 1l.1 17
Unm iP ok 07 20.3 " 1 Ki eP 12 22 33
ipP ok 07 28.2 Um eP 12 22 39
ud iP o4 07 47.3 ud eP 12 22 19
ipP 04 07 5k.1
Kazakh SSR, h = 35 km (Ki, " 1 Um i(p) 16 29 16.8
Um,Ud).
" 1 Up iP 18 07 37.9
" 1 ua ePKP 05 25 17 iPn 18 07 52.8
Tonga Islands (h = 30 km). eS 18 12 03
m.cr sec
" 1 Unm iP 06 17 38.2 P Z' 0.2 0.8
s N 0.4 6
" 1 ki ePn Q7 03 23 Mx E 1.b 13
(cont.) Mx N 2.8 1k
Mx 2 2.2 1k
D = 2800 km = 25°,

(cont.)



-2 -

Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary

1969 1969
May 1 (cont.) May 1 (cont.)
Ki iP 18 08 44,7 D ud i(PP) 19 26 L45.4
micr sec 18KP 19 27 39.1
P 7' 0,1 0.8 Tongse Islands (h = 210 km).
M E 1.0 13 m= 5,9 (Up,Ki).
Mx N 0.5 13 (PKP) are small-amplitude
Mx Z 0.8 10 precursors. (PP) at Um,Ud

Sk iP 18 08 17.6 are early PP arrivals,

Unm iP 18 08 09.7
iPn 18 08 43,8 " 1 Ki iP 19 59 11.3
iPP 18 09 10.8
is 18 13 ok " 1 Up iP 20 12 06.7
iSa 18 13 23 i 20 12 10.8
iRg 18 19 31 eS 20 16 30

uda iP 18 07 47.1 D micr sec

Dodecanese Islands (h = 35 km),. S E 04 T

m= 5,6, M=5,0 (Up,Ki). S N 0.5 6

Mx E 6.7 17
" 1 Up i(PKP) 19 2k 1k,7 Mx N L,5 20
iPKP 19 24 23,6 Mx Z 2.2 1k
iPP 19 27 00.5 D = 2850 km = 25 1/2°.
iSKP 19 27 37.9 Ki iP 20 13 11.1 C
iPKS 19 27 53 i 20 13 21.k4
micr sec i 20 17 36.1
PKP Z' 0.1 0.8 is 20 18 33
PP Z' 0.3 1.7 miecr sec
PKS E 0.3 3 S E 04 6
PKS N 0.6 3 Mx E 2.7 14

Ki iPKP 19 24 05.6 Mx N 1.4 13
iPP 19 26 06.5 Mx 2Z 2.0 13
iPKS 19 27 18 D = 3600 km = 32 1/2°.

mier sec Sk iP 20 12 45,7
PKP Z' 0.2 1.3 i 20 12 53.7
PP N 0.3 7 Um iP 20 12 41.0
PP Z 0.6 6 i 20 12 49,0
PP 7' 0.3 1.8 i 20 15 26.8
PKS E 0.5 6 is 20 17 34
PKS N 0.6 6 ud iP 20 12 13,

Sk iPKP 19 24 16.2 is 20 16 38.6
iPP 19 26 38.1 Dodecanese Islands (h = 30 km).
iSKP 19 27 284 M= 5,3 (UpyKi).

Unm i(PKP) 19 24 02.9
iPKP 19 24 14.6 " 1 Up iP 20 49 43,3
i 19 24 Lh .7 Ki eP 20 50 46
i(PP) 19 26 19.6 Sk iP 20 50 20.3
iPP 19 26 29 ud iP 20 49 L6,k
iSKP 19 27 24.2 i 20 49 51,8
iPKS 19 27 ko Dodecanese Islands (h = N).
ipPKS 19 28 50
iPs 19 37 39 " 1 Up iP 22 15 25.6

ud i(PKP) 19 24 09.1
iPKP 19 24 22,6 " 2 Ki e(P) 01 31 13

(cont.)
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= Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary

1969 1969
May 2 Ki ip 01 3% 20.0 May 2 (cont.)
ud iP 01 33 08.2 Sk iP 22 21 19.7
Unm iP 22 21 1k4.7
" 2 Ki ip 03 26 L45.3 ud iP 22 21 L1.,0
Unm i(P) 03 27 03.4
ud iP 03 27 22.3 v 2 Up iP 22 56 53.1
Formosa (h = 50 km). ipP 22 57 06.1
Ki iP 22 56 11.6 C
" 2 Ki ip ok 59 1k4.6 ipP 22 56 24,8
ePP 22 58 27
" 2  Um iP 05 19 05.6 Sk iP 22 56 45,5
Banda Sea (h = 130 km). Un iP 22 56 30.1 C
ipP 22 56 43,3
" 2 Ki eP 09 46 56 ud ip 22 57 00.2
Sk iP 09 46 28.5 ipP 22 57 12.1
Japan. h = 50 km (Up,Ki,
" 2 Uud eP 15 58 24 Um,Ud) .
! 2  Um iP 16 16 21.6 " 3 Up iP 03 30 57.7T
i 03 31 23.4
" 2 Ki iSg 17 35 00.5 Ki iP 03 32 03.5
Sk iSg 17 35 0k4.9 Sk iP 03 31 36.9 C
Un i(Sn) 17 35 15.6 Un eP 03 31 30
isSg 17 35 28 1 ud iP 03 31 06.3 C
Nzrdland Norway, 66.4°N, Dodecanese Islands (h = 45 km),
14.8E,
Origin time = 17 33 32. " 3 Up iP 10 13 51.6
Explosion? Ki eP 10 1k4 15
Un iP 10 14 00.3
" 2 Up iP 18 43 L46.5
i 18 43 53.6 " 3 Ud iPKP 13 11 52.0
iPP 18 44 28,0 Tonga~Kermadec Islands
Ki iP 18 44 53,0 (h = 540 km).
Sk iP 18 4k 25.3
Unm eP 18 4b 17 " 3 Un iP 16 13 26.k
i 18 4k 24.6 Turkey (h = 30 km).
ud iP 18 43 54,3
Crete (h = 20 km). " 3 Ki i 16 20 56.7
i(sg) 16 21 01,0
" 2 Ki eP 20 50 37
ipP 20 50 50.0 n 3 Up iP 20 36 37.9
micr Ssec Ki iP 20 37 uh,2
Mx E 0.8 19 Sk iP 20 37 1T7.1
M« N 0.7 18 va iP 20 36 464 C
Mx Z 1.1 17 Dodecanese Islands (h = 45 km),
ipP 20 51 09.5 W 3 ua iP 21 31 59.6
is 20 59 ko Aleutian Islands (h = 60 km).
ud iP 20 51 25.8
ipP 20 51 38.9 " 3 Unm iP 22 48 18.5
Japan. h = 50 km (Ki,Um,Ud).
" L Up iP 03 29 39.2
" 2 Up iP 22 21 39.1 Ki eP 03 29 k46

(cont.) (cont.)



Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De

1969
May

"

i

1t

"

A

1

"

(cont.)
Un iP 03 29 37.0
ud iP 03 29 55.5
Hindu Kush (h = 130 km)i
Up iPKP 03 48 10.2
Ud ePKP 03 48 12
i 03 48 22,4
Tonga-Kermadec Islands
(h = 70 km),
Ki iP 06 49 58,0
Japen (h = TO km).
Ki eP 07 12 37
Ki ePKP 07 26 03
Un iPKP 07 26 10.3
iSKP 07 28 L45.7
ud i(PKP) 0T 26 10.8
iPKP 07 26 20,8
De i(PKP) 07 26 18.6
Fiji Islands (h = 580 km).
Ki eP 09 36 41
Alaska (h = N).
Un iP 12 25 24,3
ud iP 12 25 33.5
Up iPKS 12 59 23.5
micr sec
Mx E 1.0 20
Mx N 1.2 20
Mg Z 1.6 20
Ki e(PKP) 12 55 36
iPKP 12 55 40,9
micr sec
PKP Z' 0.2 1.7
M E 0.9 18
Mc N 1.5 21
M Z 1.6 20
Sk iPKP 12 55 52,8
i(PKS) 12 59 3h.T
Unm i(PKP) 12 55 39.1
iPKP 12 55 47.2
i 12 55 53.7
i(PP) 12 57 29
iPKS 12 59 01
ud iPKP 12 55 55.0

-4 -

New Hebrides Islands

(h = 10

km).

M= 5.7 (Up,Ki).

1969
May

"

|}

"

= Delary
Up iP 13 56 48.9
Ki iP 13 56 35.3
ipP 13 56 L46.5
Sk iP 13 57 0k4,5
Unm iP 13 56 36.0
isP 13 56 52.8
iPP 13 58 13.4
ud iP 13 57 05.1
ipP 13 57 17.0
Sinkiang. h = 55 km (Ki,Um,
ud).
Ki iP 17 31 41.1
micr sec
P Z' 0.1 1.2
Sk eP 17 32 01
Unm iP 17 31 45,1
ud iP 17 32 03.6
Celebes (h = 170 km).
Up iPKP 18 02 L43.5
Sk iPKP 18 02 37.0
Um iPKP 18 02 31.3
vd iPKP 18 02 L45.3
i 18 02 49.7
Kermadec Islands (h = 320 km).
Un iP 18 10 58.4 ¢
ud iP 18 10 21.0
Sk iP 21 33 Ok.1
Ki ePKP 01 51 36
Um ePKP2 01 51 51
West of Macquarie Islends
(h = N).
Ki iPKP 02 29 03.1
iPKP2 02 29 15.1
Sk iPKP2 02 29 33.6
Um iPKP 02 29 01.2
iPKP2 02 29 18.1
iPP 02 32 53,1
West of Macquarie Islands
(h = N).
Up is 03 01 58
Ki iP 02 55 25.9
ePa 02 58 52
is 03 03 2k
m.cYy Ssec
S E 0.3 6
(cont.)



Up = Uppsala, Ki = Kiruna,

1969
May

"

"

(cont.)
Ki micr sec
S N 0.2 6
Mx E 0.4 1k
Mx N O,k 12
Mg Z 0.6 12
D = 6400 km = 57 1/2°.
Sk iP 02 55 11.6
Um iP 02 54 59.5
is 03 02 23
i 03 02 37
Ud iP 02 54 47.8
Ethiopia (h = 35 km).
Ki e 05 37 31
iPKP2 05 37 36.1
Sk ePKP2 05 37 49
Um iPKP 05 37 18.9
iPKP2 05 37 34.9
vd ePKP2 05 37 4O
West of Macquarie Islands
(h = N).
Up, iP 05 40 29,7 C
1/ iPcP 05 43 31.2
ipPcP 05 43 50.9
is 05 45 23
mier sec
P Z' 0.4 1.1
Mx E 3.2 17
Mc N 3.4 17
Mc Z 5.4 17
D = 3350 km = 30°.
Ki iP 05 41 25.9 C
ipP 05 41 37.5
isP 05 41 46.1
iPcP 05 43 49.1
ipPcP 05 Lk 09.2
is 05 4T 02
micr sec
P E 0.4 5
P N 0.3 5
P Z 0.5 &
P Z' 0.4 1,5
S E 0.5 8
S N 0.3 8
M E 0.8 1k
Mx N 0.8 15
M< Z 1.1 13
D = 4000 km = 36°.
Sk iP 05 L0 39.3
isP 05 40 59,7

(cont.)
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Sk = Skalstugen, Um = Umed, Ud = Uddeholm, De = Delary

1969
May

"w

"

"

(cont.)

Sk

Um

Ud

iPcP
ipPcP
iP
ipP
iPcP
ipPcP
is

iP
ipP
iPcP
ipPcP
iSn

05 43 36.5
05 43 53.8
05 41 01.k C
05 41 13,0
05 43 40.8
05 L4 00,5
05 k6 13

05 40 18,5 C
05 L0 33.3
05 43 28.0
05 43 47.5
05 45 52.8

Atlantic Ocean, off Portugal.
h = 70 km (Up,Ki,Sk,Um,Ud).
m= 5.8, M=5,1 (Up,Ki).

PcP and especially pPcP are
remarkably clear at our
stations, a fact with
interesting bearings on the
focal mechanism in this area.

Up

Un
ud

Ryukyu

Up
ua

Ki

Up

Ki

Sk
Un

iP
iP
iP
Islands
iP
eP

i(sg)

FER

Mx E
Mx N
Mx Z
ePP
1SKS
1SKKS
iPS
eSS

06 22 31,2

10 00 5h.bh
10 01 20.6
(h = 40 km).

12 21 29.7
12 21 43
12 21 L46.7

13 09 20.3

micr sec
1.0 18
0.9 18
1.k 18
mier sec
0.9 20
0.7 18
1.4 19
14 12 29
14 18 13
1k 19 31
1Lk 22 23
1Lk 28 56

Chile (h = 40 km).
M = 5.6 (Up,Ki).



Up = Uppsala, Ki = Kiruna, Sk = Skalstugen, Un =

1969
May

"
”

1"

-6 -

Up iP 14 24 37,9
Ki eP 1k 25 4
Sk eP 14 25 15
ua iP 14 24 L4k .2
Crete (h = 60 km),
Sk iPKP 14 34 52,6 C
i 14 34 59,9
ud iPKP 14 34 51.8
De iPKP 1k 34 51.6
South of Australia (h = 2
Sk iP 15 10 32.9
Un iP 15 10 16.1
i 15 10 33,0
ud iP 15 10 L46.5
Japan (h = 100 km).
Sk eP 16 10 01 C
Up iP 17 59 54.9
Ki iP 17 59 08.2
i 17 59 16.1
Unm iP 17 59 29,4
ud iP 18 00 00.9 C
Okhotsk Sea (h = 430 km).
ud iP 18 35 13.5 C
Up eP 21 36 L5
Up eP 21 51 30
i 21 51 31.2
is 21 54 43,0
ix 21 55 13.3
micr sec
P Z' 0.1 1.0
S E 0.8 9
S N 0.7 5
M E 2.6 1k
Mx N 3.1 1T
M Z 2.3 18
D = 1900 km = 17°.
Ki iP 21 50 56.1 C
i 21 50 59.0
iPP 21 51 06.1
i 21 51 18.5
is 21 53 L4,0
iX 21 54 03
micr sec
P E l.2 8
P N 0.4 10
(cont.)

1969
May

"

Umeé.,

Ud = Uddeholm, De = Delary
(cont.)
Ki micr sec

P Z 1.1 9

P zZ' 0.4 1.3

PP Z' 0.6 1,0

S Z' 0.1 1.0

M« E 8.0 15

Mx N 6.4 14

Mz 7 11 18

D = 1600 km = 14 1/2°.
Sk iP 21 50 36.5 C

iPP 21 50 L7.4
Um eP 21 51 15 C

i 21 51 18.5

i 21 51 20,5

i 21 52 23.7

18a 21 53 41

is 21 54 ok

ix 21 54 30,3

i 21 5k k2,1
ud iP 21 51 08.4

i 21 51 15.1

i8 21 53 58.0
De iP 21 51 43,1 C

iPP 21 51 59.1

is 21 55 14,0

Iceland (h = N),

Complicated beginning with a
multiple P (Up,Ki,Um,Ud). The
phase marked X is close to

SS; it exhibits a constant
group velocity of 4.10 km/sec,
and could belong to higher-
mode surface waves (Up,Ki,Um).
This esrthquake is close to
the one for which R.
Stefansson made a mechanism
solution (Tectonophysics, 3,
1966, pp. 209-243).

Ki eP 23 k2 57
Um iP 23 43 18.4
ud iP 23 43 12.9

Iceland (h = N).

The small-amplitude
precursors, recorded in the
previous stronger shock, are
not seen in this, weaker
event.

Ki iPn 11 38 48.5
iSn 11 39 47.1
iLgl 11 kLo o66h
D =530 km = 4,8,

(cont.)



Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De

1969
May

"

"

"

"

1]

"

”"

6

(cont.)

Sk isg

Um iSn
igx
i8g

Northwest Russia,

67.4°N, 33.0°E.

- T -

Origin time = 11 37 34.

Explosion?
Sk i(sg) 13 03
Unm i(sg) 1302
Sk eP 13 35
Sk eP 16 13
Um iP 17 36
i 17 36
Sk i(PP) 19 51
Yukon (h = N).
Um eP 22 11
i 22 21
Up iP 22 24
Sk eP 22 25
ua iP 22 24
De iP 22 24
Dodecanese Islands
(h = 35 km).
Unm iP 22 40
ud eP 22 39
Turkey (h = 25 km).
Un iP 00 00
Iceland (h = 40 km).
Up iP 06 0k
Ud iP 06 Ok
Up iP 09 05
ipP 09 05
isP 09 06
micr
P Z' 0.1
Ki iP 09 05
ipP 09 05
isP 09 05
Sk iP 09 05

(cont.)

46.6
53.0

34,0

ok
51

45.7
2k

52.2
22.8

ok.0
43

21.8

01.6 D
03.8

26.0
59.6
19.6
sec

1.0

0T7.3
k2.9
54.0
30.5

1969
May

"

"

T

= Delary
(cont.,)
Um iP 09 05 1k,1
i 09 05 54,1
ud iP 09 05 33.4
ipP 09 06 07.0
Samar. h = 140 km (Up,Ki,Ud).
Up e(PKP) 09 Lo Lk
iPKP 09 40 L7.8
i 09 41 03.1
i 09 41 18.9
micr sec
PKP Z' 0,1 0.9
Ki iPKP 09 Lo 26.1
i 09 40 33.4
Sk e(PKP) 09 Lo Lo
iPKP 09 40 41,8
Un iPKP 09 40 35,0 D
ipPKP 09 L1 17.5
ud iPKP 09 Lo L48.3
i 09 40 55.2
De iPKP 09 k40 57.7
Kermadec Islands. h = 160 km
(Un).
Ud i(sg) 09 47 30.3
Sk iPg 13 04 39,8
iSg 13 04 k4h,5
iRg 13 ok 46,2

D = 40 km = 0.1°,
Origin time = 13 04 32,
Probably explosion.

Up iP
P A
Ki iP
i
iPcP
P Z!
Mx E
Mx N
Mx Z
Sk iP
i
Un iP
iPP
ud iP
Nevada.

)"’8.2
secC
1.2
13.9
23.1
34.6
sec
1.2
0.3 13
Oa3 15
0.6 16
22.0
0L4.3
33.8
13 59 17.1
13 56 40,3

13 56
micr
0.2

13 56
13 56
13 56

m = 6.0 (UpsKi)'
Underground explosion.

C

C

c
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary

1969 1969
May T Up iP 15 24 17.0 May 8 (cont.)
Um isg 11 20 k1.5
" T Ud iP 15 52 06.0 C Northwest Rugsia,
Kurile Islands (h = N). 67.5°N, 33.3°E.
Origin time = 11 17 1l.
" 7 Up iPg 16 09 32.6 Explosion?
iSn 16 09 50,9
isg 16 09 55.0 " 8 Up i(P) 11 48 L43.9
iRg 16 10 00.0 i 11 48 59.6
D =190 km = 1.7°, i 11 49 18.5
Ud iPg 16 09 39.5 i 11 50 06,6
iSg 16 10 06.1 Um i(sg) 11 51 29.1
iRg 16 10 16,0 ud i(P) 11 49 ha,5
D = 220 km = 2.0°,
De iSn 16 10 03.3 " 8 Ki iPn 12 20 23.3
isg 16 10 08.2 iSn 12 21 10,7
Ostergotland6 Svweden, ilgl 12 21 2k,3
58.4°N, 15.8%E. D = 440 km = 4.0°,
Origin time = 16 09 00. Origin time = 12 19 19.
Probably explosion.
" 8 Ki iPn 13 11 03.5
" 7 Ki iP 19 39 57.7 isn 13 11 52.5
Um iP 19 40 26.5 1Lgl 13 12 05,6
Ud eP 19 Lo L8 = 460 km = 4.1°.
i 19 41 14.6 Origin tlme = 13 09 58,
Alaska (h = 25 km).
" 8 Um iP 13 50 57.5
" 7 Ki iP 21 26 53.7
" 8 Up iPg 15 01 16.5
" 7 Ki iP 21 30 25,1 isg 15 01 32.6
iRg 15 01 L41.0
" 7 ud eP 22 31 27 iX 15 05 L7.2
i 15 05 55.3
" 7 Um ePKP 22 36 10 Un iLgl 15 03 35.0
New Britain (h = 50 km)., iSg 15 03 L45.6
ud iPg 15 01 40.3
" 8 Ki eP 02 02 57 isg 15 02 16.2
Um iP 02 03 07.2 C iRg 15 02 32.9
Mariana Islands (h = 50 km). De iRg 13 02 38'8
Baltic Sea, 58.4 N, 17.9 E.
" 8 Sk iP 02 59 38.4 Origin time = 15 00 L6,
Um eP 02 59 12 Probably underwater
i 02 59 21.9 explosion.
Japan (h = 50 km).
" 8 Up iPg 15 17 52.0
" 8 Sk eSg 10 58 L1 isSg 15 18 13.2
Un isSg 10 57 25.7 iX 15 22 28,4
Ud elgl 10 57 53 Unm iLgl 15 20 06.k
Esthonia, 59 TN, 25. 6°E. ua iPg 15 18 18.2
Origin time = 10 54 Lk, iSg 15 18 53.2
Explosion? De iRg 15 19 21.7
Baltic Sea, near location
" 8 Ki iPn 11 18 27.1 of previous event.
iSn 11 19 26.0 Origin time = 15 17 2k,
iLel 11 19 hs I Probably underwater
D =540 km = L, 9°, explosion.
Sk eSg 11 22 17 (cont.)

(cont.)
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary

1969
May

”"

"

”

"
"
n

"

8

1969

(cont.) May
The phases marked X (Up)
correspond to each other
in the two cases; however,
their travel times are very
large (far too large even
if they were T-phases), and
therefore they may be dvue to
separate events. "
Up iP 17 02 53,2 "
ud iP 17 57 k.1

i 17 58 09.8 "
Tadzhik SSR (h = N),

"

Up iP 18 26 3k4.6
Ki iPg 18 49 ok.1 "

iSg 18 49 16.2

iRg 18 49 18,8

D = 110 km = 1.0°,
Sk eSg 18 51 24
Um iSg 18 50 30.5
Swed%sh Lapland, "
67.0 N, 21.5 E.
Origin time = 18 L8 Lk,
Probably explosion. "
vd iP 20 29 3T.hk ¢
Ki e(P) 02 06 16
Up iP 02 42 25.9
Up iP 07 14 33.3

i 07 14 45,0
Sk iP 07 15 13.2
Um iP 07 15 13.3

i 0T 15 23.3
ud iP 07 1k 39.8 "

i 07 14 52.7
De iP 07 14 03,2

i 07 14 10.0
Greece (h = 15 km).
If the second phases at Up,
Um,Ud are interpreted as pP,
the depth becomes 60 km,
ud i(8g) 12 58 06.k4
Up iP 13 05 03.3
ud iP 15 52 28.0

i 15 52 36.9 "
ud iP 16 00 27.6

10

10

10

10

10

10

Up iP 17 10 26.4
Ki iP 17 09 37.9
Sk iP 17 10 13.0
Un iP 17 10 00.9
ud iP 17 10 31.6
De iP 17 10 52,0
Kurile Islands (h = N).
Un i(P) 18 16 17.8
ud iP 19 37 43.6
Aleutian Islends (h = TO km).
Up iP 19 51 23.9
Um iSKS 01 57 33
Hawaii (h = 10 km).
Ki iP 02 17 10.5
Un eP 02 17 L48
ud iP 02 18 37.9
De iP 02 19 16.2
Arctic Ocean,
Ua iP o4 05 19.1
i ok 05 28,6
Ki iPn 08 45 48,0
iSn 08 46 Lk2,1
ilgl 08 Lt 00,7
D =500 km= 4,5,
Sk isSg 08 49 35.2
Un iSn 08 47 26.9
i 08 47 L43.8
isg 08 48 12.1

Northwest Russia,

68.0°N, 32.1°%,

Origin time = 08 Lu4 38,

Explosion?
Up iP 09 34 Lo,k
i 09 34 48,4
is 09 40 06
D = 3800 km = 3L4°,
Ki iP 09 35 39.6
1 09 35 41.9
i 09 35 46,9
Sk iP 09 35 19.0
Um iP 09 35 0T7.2
ud iP 09 34 50.2
De eP 09 34 25
i 09 34 27.7

Red Sea (h = N).

Up iPKP 12 25 44,1 D
(Cont’)
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary

1969
May

"
1

"

"

17

"

10

10

10

10

10

10

10

10

10

(cont.,)
Up micr sec
PKP Z' 0.1 0.5
Ki ePKP 12 25 27
Sk ePKP 12 25 36
Unm iPKP 12 25 30.k4
ua iPKP 12 25 45,8 D
De iPKP 12 25 5503 D
i 12 26 02,0
Kermadec Islands (h = 200 km).,
Up iP 13 08 18.9
i 13 08 36.3
is 13 16 54
D = 7100 km = 6L°,
Ki iP 13 07 2k.9 C
i 13 07 31.7
micr sec
P Z' 0.1 1.0
Sk iP 13 07 51.9 C
Un iP 13 07 52.9
eS 13 16 09
ud iP 13 08 15.7 C
De iP 13 08 39.8 C

Kodiak Island (h = N).

Up iP 13 37 22,0
Ki iP 13 38 17.7
Um iP 13 37 53.8
Ud iP 13 37 10.5
De iP 13 36 49.6

Atlantic Ocean, off
Portugal (h = N).

Up iP 13 51 01.4
Ki iP 17 00 59.6
Un iP 17 20 L47.6

i 17 20 56.0
Up iPKP 20 25 07.0
Sk iPKP 20 24 58,9
Uda iPKP 20 25 08.1
De iPKP 20 25 18.3 C

i 20 25 24,5
Kermadec Islands (h = 35 km),
Ki iP 20 34 27.7
Up iP 21 14 53.0
Ki iP 21 16 12.h4
(Contu )

1969
May 10

I 11
1" ll
" 11
" ll
" 11
" ll

(cont.)
Sk iP 21 15 38,1
Unm eP 21 15 34 ¢
i 21 15 39.9
ud iP 21 15 00.1
De iP 21 14 21,1
i 21 14 24,9
Albania (h = 40 km).
Up iP 00 28 02.0
ipP 00 28 08.4
eS 00 35 35
micr sec
pP Z' 0.1 1.2
D = 5950 km = 53 1/2°.
Ki iP 00 28 35.3
Sk iP 00 28 39.7 C
Um iP 00 28 15.k
ipP 00 28 22,0
eS 00 36 00
ud iP 00 28 13.8
ipP 00 28 21.6
De iP 00 27 59.4 C
ipP 00 28 05.5

Arabien Sea., h = 25 km (Up,
Um,Ud,De) .

Up ip 00 47 52.9

Sk 1P 00 48 32,2

Ud iP 00 48 01.5 C

De iP 00 47 30.4
Dodecanese Islands (h = 60 km).

Up iPKP 00 58 53.k4

i 00 58 5T.L

i 00 59 01.1
Ki iPKP 00 58 37.0
Sk iPKP 00 58 6.0 C

i 00 58 49.8

Um iPKP 00 58 41,2 C
ud iPKP 00 58 54.6 C

i 00 58 59.1
De iPKP 00 59 03.L

i 00 59 0T.8
Kermadec Islands (h = 35 km).
Um eP 03 42 38
Talaud Islands (h = 60 km).
Ud iP 10 ok 13.2 C
Up iP 10 53 35.1
Ki eP 10 52 49

(cont.)
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary

1969 1969
Mey 11 (cont.) May 11 (cont.)
Unm iP 10 53 09.3 ud iP 18 58 37.0
ud iP 10 53 41.5 i 18 58 L1.5
Kurile Islands (h = 110 km). USCGS reports an earthquake
in Alaska, origin time
" 11 Up iP 12 22 57,6 18 50 12.4, but these
Ki iP 12 22 29.8 P-phases belong to a
i 12 22 35.1 different earthquake.
Sk iP 12 22 54,9
Unm iP 12 22 41.6 " 11 Up iP 20 12 20.k ¢
ud iP 12 23 05.0 Ki iP 20 11 L8.5
Mariana Islands (h = 140 km). Un iP 20 11 55,3
i 20 12 03.7
" 11 Un eP 13 24 o7 ud eP 20 12 15
ud iP 13 2k 25,9
Hindu Kush (h = 110 km). " 12 ud iP 05 Ok 14,8 C
" 11 Ki ePKP 13 28 L5 " 12 vd iP 1k 51 15,3
South Sandwich Islands
(h = 35 km). " 12 Sk e(sg) 16 02 56
Un i(Sg) 16 01 L1.h
" 11 Um ePKP 1k 36 33 C¢f May 6, 13 02,
iPKS 1b 40 08
Ud ePKP 14 36 35 " 12 Up iP 16 42 15.5
De iPKP 14 36 45,0 C Sk iP 16 L42 54,6
Tonga Islands (h = N). ud iP 16 k2 22,8
i 16 42 30.5
" 11 ud iP 15 32 37.1 Greece (h = 90 km).
" 11 Un iP 15 36 57.9 " 12 vd iP 17 29 0Tk
Ud iP 15 36 22.7 South Atlantic Ocean (h = N).
" 11 ud iP 15 37 34.1 " 12 Unm iP 19 0k 11,2 C
De ip 15 37 00.7 Ud iP 19 ok Lko,2
Dodecanese Islands (h = N). Japan (h = 50 km).
" 11 ud iP 15 39 23.h " 12 Up ip 19 16 52.1
i 15 39 28.9 Ki iP 19 17 2h.h
Sk iP 19 17 25.7
" 11 ud iP 16 28 L4o,4 Un iP 19 17 03.k4
Dodecanese Islands (h = 30 km). Ua iP 19 17 07.7
De iP 19 16 53.2
" 11 Sk eP 16 52 54 Iran (h = 50 km).
" 11 ua iP 17 10 b1,k " 12 Sk iP 19 24 14,9
vad iP 19 23 h2.7
" 11 Un iP 18 42 33,8 i 19 24 13.9
ud iP 18 43 03.8 De iP 19 23 13.0
crete (h = 20 km).
" 11 Up iP 18 58 30.2
Sk iP 18 59 12,3 H 12 ud iP 19 33 00.9
Un iP 18 59 10.7
i 18 59 21.7 " 12 Ki eP 21 32 22

i
(cont.)
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary

1969
May

1"

"
"

"

"

"

"

"

”

"

12

13

13
13

13

13

13

13

13

13

13

Up iP

Um iP

22 01 45.6

ok 05 57.0

Japan (h = 70 km).

Ud iP
Ki iP
Um iP

i

Molucca Passage (h = 15 km).

Up iP
Ki iP
ipP
Sk ip
iPP
Um iP
ipP
ud iP
De ip
ipP
Tadzhik SSR. h
Um,De) .
Ki iP
De ip

Alaska (h = N).

ud iP
Up iRg
ua iRg

ok 30 15.1
05 26 02,2

06 13 28.6
06 13 41.6

10 11
10 12
10 12
10 12
10 13
10 11
10 11
10 12
10 12 11.1
10 12 16.6

Ry o owu
WO\ o N Oy

[ ] ® o ” o e L]
Vicwoo_wkH owm

.

= 25 km (Ki,

10 12 58.8
10 1k 03,5

10 23 59.9

11 03 39.4
11 03 32,1

Explosion of 2.5 ton
explosives in the copper
mine at Falun, Sweden.

Sk eP
Uud iP
De iPp
Ki iPn
iSn
1Lgl
D=
Um iSg
ud iSg

11 23 46
11 23 1k.2

Northwest Rugsia,

67.5°N, 33.1°E.

Origin time = 12 Ok 58,

Explosion?

1969
May

\J

"

"

13

13

13

13

Ki iPn 12 10 32.0
iSn 12 11 31.3
iLgl 12 11 50,5
D =540 km = 4.9,
Un iSg 12 12 46.3
ud isg 12 15 19.1

Nortgwest Ru%sia,
67.4°N, 33.3°E.

Origin time = 12 09 16,

Explosion?

This and the preceding event
have occurred at a mutual
distance of about 10 km, and
at a time interval of U4 min
18 sec; the second is some-
what bigger than the first

one.
Un iP 12 50
Up iP 12 58
mier
P 7' 0.2
Up iP 1k 29
iPP 14 32
eS 14 39
micr
PP Z 1.2
M E 11
Mx N S.b
Mx Z 15
D = 9700 km =
Ki iP 14 29
iPP 14 32
eS 14 ko
wicr
P Z' 0.2
S E 3.0
Mx E 18
Mx N 10
Mx Z 2T
Sk iP 14 29
iPP 14 32
Unm iP 14 29
iPP 14 32
is 1k 39
iScS 14 4o
vd iP 14 29
i 14 29
ipP 1L 29
(cont.)

23.0

h7,.1
seec
0.5

31.k
52

58

sec

8

22

22

23

87 1/2°.
23.1 C
5.
01

sec
1.5

16

17

17

17
13.5
21.9
29.1 C
52

16

20.3
37.8
53.k4
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary

1969
May

"

n

13

13

13

13
13

(cont. )
De

iP
ipP

1k 29
14 29

255
L7.1

Nicaragua, h = 80 km (Ud,De).
m=6.,2, M=6.5 (Up,Ki).

Up

Ki

Sk
Unm

ud
De

iP

P
iP

P
iP
iP
i
iP
iP

Zl

Zl

14 31
micr
0.1

1k 30
micr
0.1

14 3
14 30
14 30
14 31
14 31

Japen (h = 80 km).
m = 6.0 (UP,Ki)'

Up

Sk

Um

Ud

De

iP
iPP

P
PP
iP
ipP
iPP
iS8KS

P

iPp
i(PP)
ePKKP
eP

i
1PP
i
15KS
iP
ipP
iPP
iP
ipP
i1(PP)
iPP

Z'
Z'

Zl

14 43
1h bt
micr
0.1

0.2

1k 43
14 45
14 47
14 52
micr
0.1

14 L3

14
1k
14
14
14
1k
14
14
14
14
14
14
14

L7
59
43
43
bt
51
52
43
L5
LT
43
45
b7

14 47

08.0
sec
0.8
29.3
sec
1.0
02.3
46,3 ¢
5746
15.7 ¢
30.4

13.3
39.2
sec
0.7
1.3
02,7
19.8
15.2
43,6
sec
1.0
22.5
32.4
03
65
26.8
21.h4
23.1
45,7
21.8 ¢
38.9
48,3
25,4
)'1'3.2
34.8
53.1

Flores Sea. h = 640 km (Ki,

Ud,De) .

m= 6.3 (Up,Ki).
(PP) at Sk,De denote early
arrivals within the PP-group.

De

iP

16 48 11.6

Up

Mx

=

(cont.)

micr
1.1
0.8

sec
22
20

1969
May

"

"

"

L]

13

1k

1k
14

1k
1k

1k

( cont. )
Up micr sec
M¢ 72 1.4 22
Um iP 17 51 08.7
Nicaragua (h = 50 km).
Sk iP 17 53 37.6
Um iP 17 53 26.1
ud eP 17 53 03
Turkey (h = 40 km).
Up iP 00 50 23.0
Um iP 00 50 L41.7 C
Iran=-USSR (h = 35 km).
Up i(sg) 02 39 29.5
ud i(8g) 02 57 43.2
Un eP 05 23 10
Up iP 08 18 okL.3
Sk iP 08 18 43.1
ud iP 08 18 12,5 C
De iP 08 17 k2.k C
Dodecanese Islands (h = 30 km).
Up iP 10 10 40.0 D
i 10 10 56.8
i 10 11 07.8
iPcP 10 14 13.4
is 10 15 05
mier sec
P Z' 0.1 0.6
S N 0.8 L
Mc E ko2 20
Mx N 2.8 20
Mx 7 2.4 13
D = 2800 km = 25°,
Ki iP 10 11 46.3 D
i 10 11 51.6
micr sec
P Z' 0.1 0.8
Mx E 1.9 12
Mc N 1.0 15
M« 2 1.7 13
Sk iP 10 11 19,5 D
Um iP 10 11 10.6
iPcP 10 14 21,5
is 10 16 10
iSa 10 16 31
vd iP 10 10 48,8 D
De iP 10 10 17.8 D
is 10 14 30.4

Dodecanese Islands

(h = 35 km),

m= 5.7, M= 5.1 (Up,Ki).
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary

1969
May 1k
" 14
" 1L
" 1k
" 1k
" 14
" 1k
" 1L

ud iP 10 24 40,3
Ki iPn 10 50 47.2
iSn 10 51 L6.8
iLgl 10 52 05,5
D = 560 km = 5.0°,
Sk eSg 10 54 41
Um isg 10 53 03.6

Northvest Ru%sia,

67.5 N, 33.6 E.

Origin time = 10 L9 29.
Explosion?

Ki iPn 12 35 49.0
iSn 12 36 27.6
isg 12 36 Lo.7
D = 360 km = 3.2°,

Unm iSg 12 38 06.3

Probably northwest Russia,
Origin time = 12 34 56,
Explosion?

De 1PKP 12 42 08.9
South Sandwich Islands
(h = 170 km).

Un i(P) 13 50 L46.L
South of Alaska (h = 20 km).
Up -—
micr sec
Mx E 0.7 19
Mx Z 1.1 23
Ki -
Mx E 0.9 18
M N 0.8 18
M Z 1.5 18
Un iP 14 o1 48.6
i 1k 01 5k.5

Nicaragua (h = 60 km).
M= 5.3 (Up,Ki).

Up iP 14 49 45.7
vd iP 1k 49 Lo,2

i 14 50 11.3
Up iP 19 43 54,2 ¢

iPa 19 48 07

is 19 52 45

iP'P' 20 11 58.0

i 20 12 06.2
(cont.)

1969
May

"

LU

1k

1k
14

1k

(cont.)
Up micr
P N 2.6
P Z L.7
P 7' 2.2
S E 1.k
S N T.3
Mx E L7
Mx N 56
Mx Z 52
D = 7550 km =
Ki iP 19 L3
1PP 19 45
iS5 19 51
ip'p! 20 12
micr
P B 1.b4
P N L4.4
P Z 9.3
P Z' 1.6
PP N 3.5
S E L4.6
S N 9.0
P'P" 7' 0,1
Mx E 39
Mx N L3
Mx  Z 7T
D = 6700 km =
Sk iP 19 43
1P'P! 20 12
Um iP 19 43
iPcP 19 Lk
i 19 4k
iPcS 19 48
18 19 51
i1P'P! 20 12
1 20 12
vd iP 19 43
iP'P! 20 12
i 20 12
De 1P 19 L4k
i 19 45

sec

1

1

0.7

6

10

19

19

19
68°.
01.5 C
14

10
23.4
sec

15

10

10

1.0

9

15

12

1.5

1T

18

18

60 1/2°.
3k,2 C
14.6
2T7.3 C
00.1
37.0
07.1
57
11.0
20,5
54,9 C
02.6
10.5
17.1 C
2T 5

Aleutian Islands (h = 20 km).
m=T.2, M=6.9 (Up,Ki).

Ud iP 19 57 22.3
Ua iP 20 18 39.9
Aleutian Islands (h = N).
Up ip 20 21 L40.3
micr sec

P 7' 0.2 0.7

(cont.)
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1969
May

"

"

"
"

L

"

\

"

e

1k

1h
1k

1k
1k
1k

1h
15

15

15

(?ont.)_

Ki

Sk
Um
ud
De

1P

P Z!
iP
ip
iP
iP

20 20 47.0
micr sec

Aleutian Islands (h
m= 6,2 (UpyKi).

ud

Up
Ki
Sk
Um
Ud
Kurile

ua
Ki

Up
ud

ud

Sk
Um
ud
Turkey

Up
Ki
Sk
Um

ud
De

Up

iP 20 23 18.5
eP 20 45 12
eP 20 LY 28
iP 20 L5 02,7
iPp 20 L4 48,3
iP 20 45 18.2
Islands (h = N).
iP 21 00 L8.5
iP 21 23 40,0
iP 22 57 29.8
iP 22 57 30.5
i 22 57 3T.2
Aleutian Islands (h = 35 km).,
iP 23 51 32.0
eP 00 03 08
iP 00 02 59.1
eP 00 02 36
(h = 40 km).
iP 02 07 L4l.0
iSeS 02 17 Lo
iP 02 07 07.5
iP 02 OT 3T.4
iP 02 07 18.6
i 02 07 28.7
is 02 16 25
iss 02 20 55
iP 02 07 L8.3
eP 02 08 05
Japan (h = 60 knm).
iP 02 32 38.8
iP 02 32 39.9 C

Ud

Aleutian Islands (h = 30 km).

1969
May

"

"

1

"

L

15

15

15

15

15

15

15

Up iP 02 33 47.8
ud eP 02 33 48
Aleutian Islands.

Origin time = 02 22 50,

Ki iPn 02 52 43,3
ipx 02 52 52.8
eSn 02 53 3k
ilLgl 02 53 49,3
D = 480 km.= 4.3,

Sk iSg 02 56 47.2
Um iSn 02 54 57,5
ig¥ 02 55 28,2

isSg 02 55 41.8
North Norway.
Origin time = 02 51 35,
Explosion?

Up iP 03 L0 32.8
Ki iP 03 39 k45,5
Sk eP 03 4o 21
Um iP 03 40 07.2
vd eP 03 40 39
Kurile Islands (h = 35 km).
Up ip 03 57 47.7
Aleutian Islands (h = 25 km).
Up iP 08 05 2L.k
Xi eP 08 05 05 C
Sk eP 08 05 29
Un iP 08 05 11.1 C
ud iP 08 05 33.4 C
Luzon (h = 60 km).
Up iP 09 46 53.6
Aleutian Islands (h = 40 km).
Up ip 12 11 19.7

iPP 12 11 k49.2

iS 12 15 52

micr sec

Mx E 1.6 17

Mx N 1.0 16

M Z 0.8 13

D = 2800 km = 25°.
Ki iP 12 12 25.5

micr sec

Mx E 0.9 12

M« N 0.4 10

Mx Z 0.4 10

(cont.)
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May

"

i

15

15

15

15

15

(cont.)

Sk iP 12 11

Um iP 12 11
esS 12 16
eSa 12 17

ud iP 12 11

De iP 12 10
i 12 11

Dodecanese Islands

(h = 30 km).

M= k4.8 (Up,Ki).

Up eP 13 13

Ki iP 13 14

Um iP 13 13

Turkey (h = 40 km).

Up iP 14 00
iPP 14 01

Ki iP 14 o1

Sk eP 1k 01

ud iP 14 00

Dodecanese Islands

(h = 50 km).

Up iP 20 L7
iPP 20 k49
iPcP 20 L9
eS 20 5k

micr
P Z' 0.2
D = 4700 km =
Ki iP 20 L7
micr
P Z' 0.2

Sk iP 20 48
iPP 20 L9

Un iP 20 L7
i 20 48
iPP 20 L9
is 20 54
i8s 20 56

ud iP 20 L7

De iP 20 L7
iPcP 20 L9

- 16 -

1969
May

59.1
51.k

16

28,0
5T.6
13.5

33
30.6
5T.3

36.2
o4 ,2
42,5
15
Ly ,7 ¢

39.5

15

26.8

08

sec

1.0

b2 1/2°.
50k

sec

1.5
05.8 C
56,2
38.9
09.0

21

16

59 "
56.2 C
52.4
39.4

Afghanistan (h = 20 km).

m= 5.8 (Up,Ki).

Up iP 20 5k
ipP 20 54
i8S 21 03
micr
pP Z' 0.k
(cont.)

k2.5 ¢

52.0

48 "
sec

1.2

= Delary
15 (cont.)
Up micr sec
S E 0.5 5
3 N 0.8 5
Mx E 1.0 20
Mx N 1.2 20
Mx Z 1.4 18
D = 7850 km = 70 1/2°,
Ki iP 20 54 50.2 C
ipP 20 55 01.0
is 21 o4 06
micr sec
P E 0.4 5
P Z 04 5
P 2t 0,1 1.0
pP  z' 1.0 1.6
5] E 0.8 6
Mx E 1.6 21
Mx N 0.8 22
Mx Z 3.1 22
D = 7950 km = 71 1/2°,
Sk iP 20 54 27.7 C
ipP 20 54 38.L4
Um iP 20 54 49.1 C
ipP 20 54 59,3
is 21 O4 ok
ud iP 20 54 29,0
ipP 20 54 39.7
De iP 20 54 29,6
ipP 20 54 38.9
i 20 54 L48.0
Leeward Islands. h = 40 km
(Up,Ki ,Sk,Um,Ud,De) .
m= 6.4, M=5.3 (Up,Ki).
pP is considerably bigger
than P at all our stations
(Z'),., The alternative
suggestion of a double shock
does not seem to be
corroborated by the S-phases.,
15 Up 18KS 23 01 27
Ki e(pP) 22 52 56
iPP 22 55 26.2
eSKS 23 01 1k
Sk ePP 22 55 56
Um iPP 22 55 L1.,2
1SKS 23 01 18
Flores Sea (h = 460 km).
16 Up iP ok 09 52.0
iPn ok 10 58.1
mier sec
P Z' 0.1 0.5

(cont.)
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary

1969 1969
May 16 (cont.) May 16 (cont.)
Ki iP 0k 09 37.1 C Unm i 07 22 51.5
iPn 04 10 37.2 iPP 07 25 51
micr sec ud iPKP 07 22 56.9
P Z' 0.1 0.6 De iPKP 07 23 07.7 C
Sk iP o4 10 08,3 i 07 23 19.6
iPP o4 11 30.7 Kermadec Islands (h = 50 km).,
Um iP ok 09 37.2 M = 5.6 (Up,Ki).
iPn ok 10 36.5
iPP o4 10 52.3 " 16 Up iP 07 31 39.3
ud iP 04 10 09.1 C i 07 31 k0.6
iPn oLk 11 22.0 is 07 35 29
De iP ok 10 16.0 micr sec
i o4 10 26.8 P N 0.5 6
iPn ok 11 30.6 P Z' 0.1 0.5
Kazakh SSR, S E 0.4 8
m= 6,0 (Up,Ki). Mx E 2.0 12
Underground explosion. Mx N 3.0 10
Mx Z 2.2 10
" 16 Up eP 05 1k 52 D = 2350 km = 21°,
Ki iP 05 16 03.9 C Ki iP 07 32 55.1
Sk iP 05 15 3k4.5 micr sec
i 05 15 45,9 P Z' 0.1 1.0
Unm iP 05 15 26.7 M« E 1.2 10
Ud iP 05 15 03.0 Mx N 0.8 10
De iP 05 14 30.7 M Z 1.0 10
Crete (h = 30 km), Sk iP 07 32 22.3
o 16 Up iP 07 07 36.5 Um iP 07 32 19.1
micr sec iPP 07 32 55.7
P Z' 0.2 1.0 is 07 36 33
Ki iP 07 07 02.2 D ud iP 07 31 46,5
mlicr sec i 07 31 51,2
P 7Z' 0.1 0.8 De iP 07 30 09.5
Sk iP 07 07 33.9 i 07 31 10.7
Un eP 07 07 16 i 07 31 15.1
ud ip 07 07 L43.8 Greece (h = 20 km).
De iP 07 O7 57.1 m= 5.3, M=5.0 (Up,Ki).
Japan (h = 410 km). Multiple P.
m= 5.6 (Up,Ki).
" 16 Up iP 07 39 23.0
" 16 Up iPKP 07 22 56.5 C Sk iP 07 39 3k.1
: micr sec Un iP 07 39 32.6
PKP Z 0.5 5
PKP Z' 0.2 1.0 " 16 Sk iSg 11 11 28.0
M« E 0.6 22 i 11 11 37.6
My N 0.8 19 Unm iSg 11 10 08.6
Mx 7 1.0 20 ud iLgl 11 10 37.7
Ki iPKP 07 22 k2.5 i8g 11 10 8.2
ePKS OT 26 15 Esi-:hc.)nla? 59.7 N, 25.6 E.
mier sec Orlgln.tlme =11 0T 27,
PKS N O .h 9 EXPlOSlOIl?
M N 0.9 =21 n 16 Ki iPn 11 29 1hk.1
M Z 1.6 20 iSn 11 30 13.1
Sk ePKP 07 22 46 iLgl 11 30 32,4
e 07 22 59 D = 560 km = 5,0°.
Um iPKP 07 22 k2 ¢ (cont.)

(cont.)



Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud

1969
May

"

"

7"
"

n"

16

16

16

16
16
16
17
17

17

(cont.)
Sk ng 11
Um iSg 11

Northwest Russia,

67.4°N, 33.5°E.

- 18 -

33 01.0
31 27.0

Origin time = 11 27 55,

31 01
31 hk,2
32 Ob,k
33 00.7
33 12.6

Explosion?
Ki e(Pn) 13
iSn 13
138g 13
Um iSg 13
i 13
Probably northwest Russia.
Explosion?
Up iP 16
ipP 16
Ki iP 16
ipP 16
Um iP 16
ipP 16
ud iP 16
ipP 16
De iP 16
ipP 16

31 25,1
31 39.1
31 25.1
31 k0.6
31 21.7
31 36.2
31 3k4.6
31 48.8
31 33.7
31 48,5

Sumatra. h = 55 kr (Up,Ki,

Um,Ud,De).

Sk iP 18 28 39.0
Ki iP 19 16 07.8
ud iP 22 35 04,2
Up iP 00 Okt 58.9
Ud e(S8g) 03 47 11
Ki iPn 12 34 L46.2
ipX 12 34 55.3
iSn 12 35 35.0
iLgl 12 35 48,7
D = 460 kxm = 4,1°,
Sk elLgl 12 38 25
iSg 12 38 L40.6
Unm eSg 12 37 17

Nortgwest Rugsia,
68.8°N, 31.L°E.

Origin time = 12 33 k41,

Explosion?

1969
May

1t

1]

17

18

18

18

18

= Uddeholm, De = Delary

Up iP 15 b2 37.2
Ki eP 15 41 Lk
Sk eP 15 42 17
Un iP 15 L2 09.9
vd iP 15 42 38.3
Aleutian Islands (h = 55 km).
Ud iP 19 24 38.2
i 19 24 7.0
Ki iPKP 00 34 11.k
Unm iPKP 00 34 16.7
De iPKP 00 34 31.6
Solomon Islands (h = 15 km).
Up iP 00 L9 17.8
i 00 49 33.8
Ki iP 00 48 24,0
Un iP 00 48 50.0
ud iP 00 49 19.1
Aleutian Islands ( h = 35 km).
Up iP 03 17 10.1
Ki eP 03 17 48
Un iP 03 17 23.7
ud iP 03 17 25.4
Up iP 08 54 07.7 C
ipP 08 54 12.k
is 09 02 15
micr sec
P Z' 0.1 1.2
D = 6650 km = 60°,
Ki iP 08 53 12.k C
ipP 08 53 17.3
micr sec
P 7' 0,2 1.0
Mx E 0.5 15
Mx N 0.8 18
Mx Z 1.6 20
Sk iP 08 53 38.7 C
ipP 08 53 L43.2
iX 08 54 06.1
Un iP 08 53 41.1 C
ipP 08 53 k6.1
i 08 53 50.k4
iX 08 54 03.L
is 09 01 17
ud iP 08 54 03.k C
ipP 08 54 08.9
(cont.)
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary

1969
May

"

"

"

”"

18

18

18

18

18

18

18
18

(cont.)

De iP
ipP
iX

08 54 28,4
08 54 33.6
08 54 51.3

C

Alaska. h = 20 km (Up,Ki,

Sk ,Um,Ud,De).

m = 5.9 (Up,Ki).

The phases marked X may be
P of a different earthquake.

Ki iP 09 58 42.6
ud iP 09 59 07.3
Halmehera (h = 110 km).
Ki iPn 10 48 08.1
ip¥ 10 48 16.1
iSn 10 48 53.4
iLgl 10 49 O7.h
D = 410 km = 3.7°.
Sk isg 10 51 35.2
Um iSn 10 49 33.6
isg 10 50 05.k4
ud iLgl 10 52 29.5
i 10 52 35.1

Northwest Russia,
67.4°N, 30.1°E.

Origin time = 10 47 09.
Explosion?

Up iP 10 57 19.0 D
Unm iP 10 56 53.9
vd iP 10 57 24.7
Kurile Islands (h = 50 km).
ud eP 13 42 52

De iP 13 42 3h4.7
Indian Ocean (h = N).

Ki iPKP 14 03 16.8
Un iPKP 14 03 23.5
ud 1PKP 14 03 33.4

New Hebrides Islands
(h = 130 km).

Up iP 20 34 18.0
Up iP 21 07 25.4
Ki iP 21 06 42.9 C
Sk iP 21 07 19.3

i 21 07 39.7
Unm iP 21 07 01.6
Ud iP 21 07 32.7 C

Japan (h = 50 km).

1969
May

L

"

"

"

1

"

"

"

n

19
19

19

19

19
19

19

19

20

20

Sk iP 23 09 48,2
Unm iP 23 09 31.1
Japan (h = 40 km).
Unm eP 02 42 03
De iPKP 05 56 52.8
Tonga Islands (h = N).
Up iP 10 09 22.0
Ki iP 10 09 29.9
Sk iP 10 09 L7.h
Unm iP 10 09 19.6
ua iP 10 09 38.0
Hindu Kush (h = 140 km).
Sk eP 10 13 k49
e 10 15 05
Un iP 15 32 494
Up eP 18 19 21
Sk iP 18 19 10,2
is 18 24 13
D = 2850 km = 25 1/2°,
Ki iP 18 20 k1.0
Um iP 18 20 11.h4
i 18 20 36.1
eS 18 25 01
Uud iP 18 20 10,5
i 18 20 27.7
De iP 18 19 32.0
i 18 19 37.7
Turkey (h = 35 km).
Sk iP 18 27 37.k4
Sk eP 00 32 39
Alaska (h = 80 km).
Up iPKP 01 21 02.0
ipPKP 01 21 06.6
Ki ePKP 01 20 Lk
ipPKP 01 21 L48.1
Sk iPKP 01 20 55.6
Un iPKP 01 20 50.3 C
ipPKP 01 20 55.1
i 01 21 k2.1
ud iPKP 01 21 0Lk.0
De iPKP 01 21 12,2

Kermadec Islands.
(Up,Ki,

Um).

h =

15 km
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary

1969 1969
May 20 Sk ePKP 03 28 21 May 20 Up iP 16 13 28.9
ud i 03 28 55,k
South Pacific Ocean (h = N). " 20 Ki iPg 17 32 53.7
18¢g 17 33 22,1
" 20 Up isg 10 50 25,1 i 17 33 31.6
ud isSg 10 50 29,3 Sk iSg 17 33 26.6
De iPg 10 48 26.8 Um iSg 17 33 53.6
isg 10 48 h266 i 17 33 56.6
D=130 km = 1,2, ua iSg 17 35 15.8
Sout%ern Balgic, Nordland, Norway.
55.7 N, 15.4 E, Explosion?
Origin time = 10 48 03,
Probebly underwater n 21 ud eP 01 43 15
explosion.,
According to De record, this " 21 Unm iPKP 02 29 31.7
event was preceded by 43 sec ud iPKP 02 29 44,0
by another event in the same South of Kermadec Islands
place. (h = 30 km).
" 20 Sk iP 11 57 16.7 " 21 Up iP 03 09 k4o
1X 03 09 55.3
" 20 ud iP 12 11 23.7 iSKS 03 20 06
is 03 20 25
w 20 Ud eP 12 23 13 micr sec
i 12 23 21.9 S E 0.9 5
S N 1.0 7
" 20 Ki iSg 13 15 k9.2 M E 1.5 16
Um isg 13 13 50.8 M N 3.1 17
Esthonia., Mx Z 2.2 17
Origin time = 13 11 10. D = 9900 km = 89°,
Explosion? Ki eP 03 09 21
iX 03 09 35.0
" 20 Sk eP 13 51 07 is 03 19 L7
mi.cr sec
" 20 Ki iP 14 32 09.6 P Z 0.5 8
Un iP 14 32 28,2 S E 1.8 10
ud iP 14 32 58,5 S N 2.2 10
Japan (h = 70 km). M« E 1.9 1k
M N 1.4 16
" 20 Up iP 15 10 Lk4.6 Mx Z 2.5 15
ipP 15 10 53.3 D = 9450 km = 85°,
Ki iP 15 09 58.8 Un eP 03 09 25
micr sec iX 03 09 39.7
M< E 0.4 14 iPP 03 12 45
Mx Z 0.5 15 iSKS 03 19 k49
Sk iP 15 10 3k4.5 is 03 19 58
ipP 15 10 Lk.s iss 03 25 L8
Unm iP 15 10 18.6 ud iP 03 09 50,2
ipP 15 10 28.3 Samar (h = 25 km).
ud iP 15 10 50.5 m=6.1, M=5.9 (Up,Ki).
ipP 15 10 59.2 The phase X appears 1lh4-15
De iP 15 11 08.1 sec after P.

Kurile Islands. h = 35 km
(Up,Sk,Um,Ud). " 21 Ud iP 09 02 28.3



Up =

1969
May

"

"

"

"

"

Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary
1969
21 Ki iPn 11 ok 37.5 May 22 (cont.)
iSn 11 05 37T Ki i 05 22 27.8
iLgl 11 05 56,6 ud iP 05 22 02,9
D = 560 km = 5,0°,
Sk iLgl 11 08 06.5 " 22 Ki iP 09 47 25,5 C
iSg 11 08 28,8 Sk eP 09 48 00
Um iSn 11 06 16.2 Unm iP 09 47 Lk,3
iSg 11 06 51.0 ipP 09 47 52,4
Northwest Ru581a, Uda iP 09 48 1L,0
67.5°N, 33.6°E. ipP 09 48 22.5
Origin time = 11 03 20. Japan. h = 30 km (Um,Ud).
Explosion?
" 22 Ki iP 09 48 13.9
21 Ki iPn 12 26 36,5 Sk iP 09 49 05.1
iSn 12 27 2h.3 Um iP 09 49 10.8
iLgl 12 27 38,0 Ud iP 09 49 L48.7
D = 430 km = 3.9°% Svalbard.
21 Up iP 15 39 18.9 C " 22 Up iP 11 52 13.k4
mier sec Sk eP 11 52 08
P Z' 0.2 0.5 Unm iP 11 51 51.6
Ki iP 15 39 28.5 C ud eP 11 52 20
mier sec De iP 11 52 35,3
P Z' 0.1 1.0 Japan (h = 70 km).
Sk iP 15 39 Lh,9 C
iPP 15 41 26.7 " 22 Ud iPKP 12 39 45,8
Un iP 15 39 17.7 C De iPKP 12 39 56.k4
i 15 39 24.0 Tonga~Kermadec Islands
Ud ip 15 39 35.4 C (h = 590 km),
De iP 15 39 31.7
Hindu Kush (h = 230 km). " 22 Up iP 14 18 45,7
m= 5.5 (Up,Ki).
" 22 ud ePKP 16 29 20
21 Up iP 21 56 22,3 Santa Cruz Islands
ipP 21 56 35.7 (b = 40 km).
micr sec
P Z' 0.1 0.7 " 22 Unm iP 19 13 44,9
Ki iP 21 55 37.0
ipP 21 55 L49.3 " 22 Ki iP 21 03 50.k4
Sk iP 21 56 12.2 Um iP 21 ok 15,8
ipP 21 56 25.L4 Ud iP 21 o4 L46.8
Unm ip 21 55 57.7 Kamchatka (h = 50 km).
ipP 21 56 10.7
vUd iP 21 56 28,8 " 22 Um iP 21 26 55.9
ipP 21 56 41.3 Lake Tangenyika (h = N),
De iP 21 56 L4T.6
ipP 21 56 59.2 " 22 Up iP 21 46 06.8
Kurile Islands. Ki iP 21 45 35,6
= 45 km (Up,Ki,Sk,Um,Ud,De). Sk iP 21 46 03.8
Unm iP 21 45 49,2 D
22 Up ip 03 09 13.9 Ud ip 21 46 14,1 D
De iP 21 L6 25.9
22 Ki iP 05 21 20.3 Bonin Islands (h = 400 km).
(cont.)
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary

1969
May

”

"

22

23

23

23

23

23

Up iP 22 43 35,7
Ki iP 22 43 35,0
Sk iP 22 43 48,8
Um iP 22 43 32.6
ipP 22 43 48,5
ud iP 22 43 45,0
De iP 22 43 Lk,3
Sumatra. h = 60 km (Unm).
Ki eP 22 52 07
Ki iP 00 16 30.1
i 00 16 37.0
Sk eP 00 15 58
ud iP 00 15 55.9
North Atlantic Ocean (h =
Ki eP ok 23 23
i ok 23 26,3
Ki eP ok 48 k7
Mindanao (h = 130 km).
Up e 11 ok 11
isSg 11 ok 22,1
Ki iPg 11 01 35.6
isSg 11 02 14,3
micr sec
Sg 7' 0.2 0.3
D= 320 km = 209 .
Sk ePg 11 01 ko

1Sg 11 02 20.9
Um i(Pn) 11 01 k5.4
iPg 11 01 53.6
iSn 11 02 27.7
isg 11 02 h2.6
ud is* 11 03 50.8
i8g 11 Ok 07.0
Nordland, Norway,
66.7°N, 13.9°E.
Origin time = 11 00 39.
Explosion?
Agreement between stations
not quite satisfactory.

Ki iPn 11 L5 46.6
iSn 11 L6 145.3
iLgl 11 47 ob,k
D = 530 km = 4,8°,

Sk isg 11 49 33.5

Um is¥* 11 47 k1.5
i 11 47 53.6
iSg 11 47 58.9

Northwest Rugsia,

67.5°N, 33.0°E.

Origin time = 11 kLl 32,

Explosion?

1969
May
7"
C
C
N).

1"

it

"

"

23

23

23

23

23

23

Up i(P) 12 43 48,7
Up iP 13 15 28.0 D

ipP 13 15 37.7

is 13 24 23

miecr sec

P N 0.4 3

P Z 0.5 3

P Z' 0.4 1.7

Mx E 0.6 20

M¢ N 1.0 20

Mx Z 1.2 19

D = 7450 km = 67°.
Ki iP 13 1k 35.2 D

es 13 22 37

micr sec

P N o4 7

P Z 0.6 5

P Z' 0.3 1.8

S N ol 9

Mx E 0.6 15

M« N 0.7 =21

Mx Z 1.6 22

D = 6550 km = 59°,
Sk iP 13 15 03.0

iPcP 13 15 40.1
Um iP 13 15 02,3 D

ipP 13 15 11.5

iPcP 13 15 38.3

is 13 23 35
Ud iP 1315 26.0 D

ipP 13 15 35.7
De iP 13 15 48,9 D

ipP 13 15 58.k

South of Alaska. h = 35 km
(Up,Um,Ud,De),
m= 6.0, M=5,0 (Up,Ki).

-

Up iSn 13 36 0T7.
isg 13 36 21.
Ki isSg 13 38 4

T
1
6
i 13 39 02
Sk iSg 13 38 15
Um isg 13 36 54
Ud iLgl 13 37 23
De iLgl o13 37 59
Esthonia, 59.7 N, 25.6
Origin time = 13 34 11.
Explosion?

WWUVOoO NI W

Ki iPp 14 13 26.9
Ki iPKP 14 49 20,4
Unm iPKP 1k 49 27.7

New Zealand (h = 70 km).

Ki e(Sg) 15 53 07
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary

1969 1969
May 23 Um iP 16 02 29,7 May 24 (cont.)
South of Japan (h = 45 km). Ud iP 02 37 29.7
ipP 02 37 4o.1
" 23 Ki iP 16 24 10.0 Aleutian Islands. h = 40 km
Um iP 16 24 14.8 (ua).
ud iP 16 24 36.0
i 16 24 46,5 " 24 ud iP Ok 17 5k.5
Mindanao (h = 70 km).,
" 24 Um iP 05 16 40,5
" 23 Um iP 16 33 37.6 South of Japan (h = N).
South of Japan (h = N),
" 24 Ki iP 06 06 54,0
" 23 Up iP 17 19 52,0 Sk iP 06 06 33.7
ipP 17 20 05.6 Um iP 06 06 21.7
Ki iP 17 19 53.6 ua iP 06 06 05.5
Sk iP 17 20 07.8 Red Sea.
Um iP 17 19 k9.2 C
ud iP 17 20 02.8 " 24 Ki e 08 23 15
ipP 17 20 15.2 iLgl 08 23 23.6
De iP 17 20 00.7 Um isSg 08 24 47,4
Sumatra. h = 50 km (Up,Ud). Probably northwest Russia.
Explosion?
" 23 Up iLgl 18 L4 17.9
Ki iPn 18 41 18.3 ¢ " 24 Ki iP 09 54 15,2
ip%¥ 18 41 24,6 ud iP 09 54 39.5
iSn 18 41 56.2 Mindanao (h = 610 km).
isSg 18 42 09,0
D = 340 km = 3.1°. "o o4 Up iPKP 10 4k L48.9
Sk eSn 18 43 21 i 10 44 51.2
1Sg 18 43 5h.L Ki ePKP 10 44 30
Unm iPg 18 41 31.5 Sk iPKP 10 4k ko1
is* 18 L2 08,0 Um iPKP 10 44 36.0
iSg 18 42 15.4 ua iPKP 10 Lk 50,2
ua iSn 18 44 11,1 i 10 Lk s5k.6
iLgl 18 L4 48,2 De iPKP 10 L4 59,2
De iLgl 18 46 20.9 i 10 45 08,5
Northern Finland, Kermadec Islands
65.9°N, 26.6°E. (h = 290 km).
Origin time = 18 L0 27.
Solution checked with readings " 2L Up iP 11 34 29.8
at Finnish stations. Ki iP 11 34 26.0 C
Sk iP 11 3% 46,1
" 23 Ud iP 21 23 28.3 Um iP 11 34 23.k
ipP 11 34 35.9
" 23 Ki iPKP 22 12 56.2 ud iP 11 34 42.9
Sk iPKP 22 13 06.9 ipP 11 34 55.4
Un 1PKP 22 13 01.7 Sumatra.
ud iPKP 22 13 12.0 Origin time = 11 22.3.
De iPKP 22 13 18.7 h = 50 km (Um,Ud).
New Hebrides Islands
(h = 180 km). " 24 Up eP 11 55 02
iPP 11 55 38.2
" 2L Unm iP 02 37 00,9 Ki iP 11 55 55.2

(cont.) (cont.)
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Ume&, Ud = Uddeholm, De = Delary

1969
May

"

"
"
"

n

"

"

"

2k

2k

2k

2k
2k
2k

25
25
25

25

25
25

25

(conty)
Unm eP 11 55 27
ua iP 11 55 17.7
De iP 11 5% 52,5
Turkey (h = 45 km).
Ki iPn 12 20 55,3
iSn 12 21 LL.6
iLgl 12 21 5952
D= U470 km = 4,27,
Unm i8g 12 23 29.4
Probably northwest Russia.
Origin time = 12 19 48,
Explosion?
Up iP 14 08 37.1
Ud iP 14 08 38.3
Aleutian Islands (h = 50 km)
Sk eP 14 35 L7t
ud eP 18 21 23
Um iP 20 17 35.6
South of Japan (h = 45 km).
ud iP 00 03 53.9
Unm iP 00 57 13.3
ud iP o4 46 17.8
Up iP 11 39 21.T D
i 11 39 40.9
Ki iP 11 40 20,4 D
Sk iP 11 39 59.6
Un iP 11 39 48.4
ud iP 11 39 31.9
Red Sea (h = N).
Up iP 13 53 1907
Up iP 15 10 14.6 C
i 15 10 19.5
i(PcP) 15 10 Ls.2
Ki iP 15 09 21.6 C
mier sec
P Z' 0.1 1.0
Um iP 15 09 48.0 C
i 15 09 59.6
ud iP 15 10 1k.1 C
Aleutian Islands (h = N).
gel iP 19 57 48.6

1969
May

"

"

"

1"

"

25

25

26
26

26
26

Up iPKP 20 38 10.8 C
miecr sec
PKP Z' 0.1 0.7
Ki e(PKP) 20 37 48

iPKP 20 37 53.6
Sk iPKP 20 38 05.4 C
ipPKP 20 38 25.7
Un iPKP 20 38 00.0 C
ipPKP 20 38 19.L4
iPKS 20 41 3k,5

ua i(PKP) 20 38 07.2
iPKP 20 38 13,0
De i(PKP) 20 38 13.0
iPKP 20 38 21,0
i 20 38 36.9

South of Kermadec Islands.
h = 70 km (Sk,Um).

Up iPKP 22 49 32,9
ipPKP 22 49 41.3
Ki iPKP 22 b9 48,1 C
ePKS 22 53 07
micr sec
PKP Z' 0.1 1.0
Sk iPKP 22 49 38,0
Unm ePKP 22 4o 41
ud iPKP 22 49 31,0

ipPKP 22 L49 38,5
iPKKP 22 59 34,4
South Sandwich Islands.
h = 30 km (Up,Ud).

ud iP 01 01 58.5
Unm eP 01 39 21
Banda Sea (h = 120 km).
Up eP o4 17 38
Up iP 06 0T 0l.2
ipP 06 07 14,9
micr sec
Mx E 0.9 22
Mx N 0.9 22
M Z 1.4 21
Ki iP 06 06 L9.,h
ipP 06 07 02.6
eS 06 17 23
micr sec
P Z 0.k 5
pP  Z' 0.1 1.2
S E 0.6 9
S N 0.5 9

(cont.)
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Ume&, Ud = Uddeholm, De = Delary

1969 1969
May 26 (cont.) May 26 (cont.)
Ki micr sec Ki micr sec
M E 1.1 22 Mx N 1.7 15
Mc N 0.5 20 M« Z 2.2 15
Mx 7 1.3 23 D = 9500 km = 85 1/2°.
D = 9450 km = 85°. Sk iP 15 50 1k4.0
Sk eP 06 06 k2 ipP 15 50 24,5
Un eP 06 06 57 Un ip 15 49 59.4 ¢
ipP 06 07 10.1 ipP 15 50 08.L
iX 06 07 35.2 iPP 15 53 19
is 06 17 34 iSKS 16 00 19
ud iP 06 06 54.3 i8S 16 00 25
ix 06 07 29,2 vd iP 15 50 17.8
De ipP 06 07 08.4 ipP 15 50 28.k
Mexico. h = 50 km (Up,Ki,Um). i 15 50 41,0
m= 5.9, M= 5.3 (Up,Ki). De iP 15 50 2545
ipP 15 50 35.8
" 26 Up eP 07 37 13 Semar., h = 40 km (Up,Ki,Sk,
i 07 37 1T7.k4 Um,Ud,De).
i(sg) 07 37 58.3 m=6.d, M=5,9 (Up,Ki).
" 26 Up iP 11 07 01.3 " 26 Ki iP 16 52 15.7
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