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Up iP 09 18 03,5 C
micr sec
P Z' 0.5 0.8
Ki iP 09 17 10.8
micr sec
P Z' 0.1 0.8
Sk iP 09 17 42.5
T, 4P 09 17 36.0
i 09 17 56.5
va iP 09 18 04.4
De iP 09 18 26.5
Aleutian Islands
(h = 35 km).

Remarkable PZ'-amplitude

difference between Up and
Ki,

Um iP 10 03 30.9
ua ir 13 13 3644

North Atlantic Ocean
(h = N)Q

Up iP 16 21 13.8
Ki eP 16 21 52
Un eP 16 21 28
va iP 16 21 26.3

Arabian Sea (h = N).
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UPPSALA, KIRUNA, SKALSTUGAN, UME A,
UDDEHOLM and DELARY
Uppsale Up):  59051.5'N, 17237.6'E; h=14m
Kiruna Ki): 67,5044'N, 20°25,0'E; h =390 m
Skalstugan Sk): 63034.8'N, 12016.8'E; h =580m
Umed Um): 63.48.9'N, 20°14,2'E; h =16m
Uddeholm Ud): 60005.4'N, 13036.4'E; h =240m
Delary De): 56°28.3'N, 13°52,1'E; h = 150m
JANUARY ].- 31,_2?6?
1969 1969
Jan. Up P 05 04 36 Jan. Um  iSKP 17 56 59.6
KL 1P 05 03 43,0 Ud iPKP 17 54 18.9 ¢
ipP 05 0% 56.1 i 17 54 38.4
Umn iP 05 04 09.4 Tonga=~Kermadec Islands
ipP 05 04 19.9 (h = 660 km).,
Ud il 05 04 35.1
ipP 05 04 47.0 " Up eP 21 46 35
De b 4 05 04 57.9 Sk FE 21 47 20.0
ipP 05 05 07.6 Um  iP 21 47 07.9
Aleutian Islands, Uua iP 21 46 42.6
h = 40 xm (Xi,Um,Ud,De). i 21 46 47.2
De iP 21 46 07.7

Greece (h = 10 km).

Ud 1P 00 44 42.5
North Atlantic Ocean
(h = N)o

e iP 05 40 07.9
Ud 1P 09 08 03.4
Up  ipPKP 10 45 30.9
Ki iPKP 10 45 08.5
Um iPKP 10 45 04.9

Ud  ipPKP 10 45 38.3
New Zealand (h = 130 km).

Ki iP 12 20 08.9
North Atlantic Ocean
(h = N)-

Up AP 14 17 22,7
Ki eP 14 16 26

i 14 16 29.5
Ua iP 14 17 25.6

De iP 14 17 48.9
Kamchatka (h = 80 km).

Ki iP
(cont.)

15 24 05.5
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,
De = Delary
1969 1969
Jan., 2  (cont.) Jan. 3 (cont.)
Sk P 15 23 40 Um  iPP 03 24 55.6
Ud i? 15 23 08.8 iSs 03 31 45
De iP 15 22 38.9 Uua iP 03 23 41.9 C
Rhodes Island (h = N), i 03 23 44,6
iPn 03 24 56,7
" 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).
" 2 Up iPKP 18 09 28.4 Double P with P2 - P1 =
Ki iPKP 18 09 43.9 C = 2,9 sec in average.
iSKP 18 12 53.8 Clear Pn phases,
micr sec
SKP  Z' 0.2 1.5 t 3  Ki iP 06 48 40,7 C
Um iPKP 18 09 36,6
iSKP 18 12 40.9 " 3 Ud iPp 07 52 23,7
i 18 13 01.7 Aleutian Islands (h = N).
Ud iPKP 18 09 26,7
South Sandwich Islands " 3 Up iPp 10 10 19.4
(h = 80 xm).
. _ " 3 Ud iP 11 31 40,0
2 Up iPp 18 18 05.4 ipP 11 32 02.8
Ki 1P 18 17 22,2 Guatemala. h = 90 km (Ud).
Um iP 18 17 41.3 C
De ob B’ v 5w o 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 vda  e(P) 11 42 54
Tonga-~-Kermadec Islands
{h = 70 ¥m). " 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 13 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 iPp 03 23 51.3 Sk iP 13 38 52,0 C
i 03 23 53.9 Unm iP 13 38 46.2 C
iPn 03 25 04.5 iX 13 38 50.4
micr sec Ua iP 13 39 13,7 C
P Z' 0.3 1.0 iX 13 39 18.4
Mx E 4.0 12 i 13 39 29.5
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.)




Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um
De = Delary
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(cont.)
difference between Up
and Ki; cf Jan. 1, 09

Y

"3 ) kiRl isg
Skp 1iSg
Um  iSg

Uap iSg

17

36

-3 =

~

and, Norway,
66.4 N, 14.8°E.
Origin time
Explosion?

iP

ipP
i
eP
£
1P

ipP
Iuzon. h = 50

iP
i

eP

iP
&P
P

iP
dp

i(p)
Kodiak Island

iPKP
iPKP
iSKP
Tonga=-Kermadec Islands
(h = 600 ¥m).,

ip

(cont.)

17

01

06
06
06
06
06
06

km

07
o7

3

16
16

32

38

14
14
14
14
15
15

58,

12.6

53.5
59.8
34

45.8
00.8
14.4

(va).

48
49

17

17
16

micr

0.1

16
16
16

(h

22
22
22

16
17
17

= 60 km).

33
33
36

48,3
19.7

37

15.9 C
20.7 C

sec
1.0
49.1

13.0 C

24.1

50.2
52.2
47.7

iP 22 50 59.5
ePKP 22 55 03
Banda Sea (h = 110 km).
iP 01 46 20,6
iP 01 .46 271
iP 01 46 42.3
Molucca Passage (h = N).

02 46 49.1

18.

Umed, Ud = Uddeholm,

(cont.)
Ud i 02 46
Sinkiang, China (h =
Ki iP 06 16
Ki iP 07 42
Talaud Islands
(h = 60 km).,
Up iP 10 06
Sk iP 10 06
Ud iP 10 06
Nepal (h = N).
Up 1P 13 15
Ki iP 13 14
micr
P Z' 0.1
Um iP 13 15
ud iP 13 “1h
Sea of Okhotsk
(h = 470 ¥m).
Up eP 13 41
iPKP 13 45
iPP 13 46
iSKS 13 52
4 i3 52
iPKKP 13 55
micr
PKP Z' 0,2
PP & 245
SKS N 2.1
Mx E 49
Mx N 83
Mx Z 86
Ki iPKP 13 45
i(®pp) 13 45
micr
Mx E 65
Mx N 56
Mx Z 110
Sk iPKP 13 45
ipPKP 13 45
iPP 13 46
Um : M1 13 41
iPKP 13 45
i(PP) 13 46
iPP 13 46
iSKS 13 52
i 13 52
Uud iPKP 13 45

ipPKP 13 45
(cont.g

5645
N).

24.5
06,3

43
26.5
51
22
50
51.0
sec
Ol?

22
23
22
14-2
58.9
sec
24
22
22
25.1
40.0
45.4
30
20.5
20
28
18
35
28.6
45.1
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Centre De = Delary
1969 1969
Jan. 5 (cont.) Jan. 6 Up  iPKP 15 57 58.5
Ua iPP 13 47 01.5 i 15 58 00,2
De  iPKP 13 45 31.7 micr sec
iPP 13 47 22.4 Mx E 20 21
Solomon Islands, Mx N B0 25
h = 60 km (Sk,Ud,De). Mx Z 53 26
M = 7.4 (Up,Ki), Ki  iPKP 15 57 4741
ePP 15 59 07
" 5 Ki iP 16 27 48,4 C i 16 02 12
Uua eP 16 28 13 micr sec
Molucca Passage (h = N), PKP Z' 0.2 1.1
" ' Mx E 25 21
5 Sk iPP 17 09 23.3 Mx N 18 22
Ud iPP 17 09 23,9 Mx Z 40 21
i 17 09 31.7 Sk ePKP
Flores Island i 1; gg gg 0
(h = 25 km) i - :
. Um  iPKP 15 57 52.9
" 5 Up P 19 01 38.8 17p 2 SS 2"
Ki 1P 19 01 29.4 iSKKS 16 06 21
gd iP 19 01 51.6 iPs 16 09 09
urma (h = 50 km), Ud  iPKP 15 58 00.9
. i
" 6 Up ip 05 58 07.9 Santa Cruz Isl;2d28 oaT
Ki 4P 05 57 14.6 (h = 30 ¥m).
ipP 05 57 24,9 M =7.1 (Up,Ki)
L iE 05 58 05.9 S
nima sland, " .
h = 40 km (K1), 6 Up iPKP 17 52 37.7
micr sec
"6 ki ip 06 59 19.8 ﬁi ﬁ ;'S o
Mariana Isl = ‘ 26
ands (h = N), Mx oz 6.1 26
" 6 Ud 1P 07 08 45.6 K1 A
micr sec
"6 Ki iSKp 12 49 S
49.4
Un %SKP 12 50 03.4 ﬁz g 2.0 22
Ud  iPKP 12 47 30,3 Sk iPKp 505 12
iSKP 12 50 16,3 Un  ePKP 17 22 354
De iPKP 12 47 44.0 va  ipgp 17 5230
Tonga-Kermadec Islands S TP 17 52 39.9
(h = 590 km). (EnEaNgruz Islands
1 15 50 10,7 U 6 :
1 15 53 03.3 ®OEE 2109 48y
micr sec Sk 1iPKP 21 09 52.0
PKP 7' 0,5 0,7 Un 1pK 199 M.t
Sk iPKP 15 49 53,2 ¢ Um Lo °1 09 36.8
Un  iPKP 15 49 47.8 ¢ T IPKP 2109 49.9
Ud  iPKP 15 50 01.1 ¢ Kermadec Istange - 020
ipPKP 15 50 41.8 (h — 198 lﬂi%ands
Kermadec Islands. B ‘
h = 150 ¥m (Uq), :
(ua) L 6 ?font1§ 22 07 54.8
: /
\




International

Seismological
Centre

-7 =
Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,
De = Delary
1969 1969
Jan. 11 Up iPKP 04 46 00.6 C Jan. 11 Up eP 10 26 44
micr sec Sk eP 10 27 19
PKP  Z 0.8 4 Ua  iP 10 26 46.3
PKP  Z' 0.1 0.8 Greece (h = N).
Ki I
micr sec " 11 Up iP 12 10 20.9
Mx E 0.8 16 Ki iP 12 11 03.8
Mx N 1.3 20 Um iP 12 10 44.2 C
Mx Z 2,5 18 i 12 10 49.7
Sk 1PKP 04 45 53.1 i 12 12 33.0
ipPKP 04 46 05.1 Ud iP 12 10 15.6
Umn  iPKP 04 45 50.5 Ascension Island (h = N).
ipPKP 04 46 06.1
ud iPKP 04 46 02.5 C " 11 Xi iPg 19 02 10.2
i 04 46 40.7 iSg 19 02 43.6
De iPKP 04 46 08.6 C D =320 km = 2.9 .
i 04 46 11.0 Un eSg 19 04 36
Kermadec Islands. Northern Finland.
h = 50 xm (Sk,Um). Origin time = 19 01 12.
Explosion?
" 11 Up iPKP 05 07 17.2
micr sec " 11 Um iP 23 13 16.3 D
Mx E 0.9 16 Ud iP 2% 13 29.8
Mx N o1.7 17
Mx Z 1.4 18 " 11 Ki iP 2% 58 34.6
Ki iPKP 05 07 02.4 Um iP 23 58 48.9
ipPKP 05 07 14.9 Ud iP 23 59 15.2
micr sec South of Japan
Mx E 1.2 18 (h = 470 km).
Mx N 1.0 17
Sk iPKP 05 07 09.5 D " 12 Ud iPKP 04 27 38.0 C
Um iPXP 05 07 08.3 De iPXP 04 27 51.1
i 05 07 14.9 Tonga-Kermadec Islands
ipPKP 05 07 23.5 (h = 700 km).
Ua iPKP 05 07 18.8
De iPKP 05 07 25.1 D " 12 Un iP 11 55 59.5
Kermadec Islands.
h = 50 km (Ki,Um). n 43 Up iPKP 03 1% 04.7
M = 5.9 (Up,Ki). ipPKP 03 13 08.3
Sk iPKP 0% 12 57.8
" 11 Up iPKP 05 22 32.1 ipPKP 03 1% 03.0
i 05 22 38.5 Um iPKP 03 12 52.9
i 05 22 43.4 ipPKP 0% 12 56.4
Ki ePKP 05 22 21 Ud iPKP 03 13 06.7 D
Sk iPKP 05 22 23.0 ipPKP 0% 1% 10.8
Um ePKP 05 22 24 De iPKP 0% 13 13.7
Ud iPKP 05 22 34.1 ipPKP 03 13 18.7
ipPKP 05 22 57.7 Kermadec Islands.
i 05 23 04.0 h = 15 km (Up,Sk,Um,Ud,De).
De iPKP 05 22 42,2
i 05 22 50.1 " 13 Up iP 05 49 50.3
ipPKP 05 23 02.9 Ki iP 05 49 33.3
Kermadec Islands. Um iP 05 49 38.8 C
h = 80 km (Ud,De). va ip 05 49 59.3%

Mindoro (h = 120 km).
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,

De = Delary
1969 1969
Jan. 13 Up iP 05 51 27.6 Jan. 14 Up iP 19 55 18.4
Xi iP 05 52 42.8
Sk iP 05 52 09.1 ¢C " 14 Um  iPKP 21 43 53.5
i 05 52 23,9 Kermadec Islands
Um  iP 05 52 05.3 (h = 400 km).
Ud iP 05 51 36.2
i 05 51 45.1 " 14  Up ip 23 17 28.3
De iP 05 50 57.1 i 23 17 36.6
Greece (h = 50 km). is 23 21 40
i 23 21 56
" 13 Um iP 05 55 36.5 C micr sec
i 05 55 40.5 P N 5.0 5
P Z 4.2 5
" 13  Up —— P Z' 0.3 0.6
micr sec S E 2.2 6
Mx E 1.4 19 S N 1.2 4
Mx N 1.5 19 Mx E 83 19
Mx Z 2.6 20 Mx N 43 18
Ki ——— Mx Z 40 1g
micr sec D = 2800 km = 25",
Mx E 1.1 20 Ki iP 23 18 33,1
Mx N 0.7 16 i 23 18 43
Mx Z 1.3 20 iPP 2% 19 36
Un  iSS 07 14 13 is 23 2% 53
iSSs 07 18 54 i 23 26 17
Chile (h = N). micr sec
M =5.7 (Up,Ki). P Z 2.0 6
P Z' 0.4 1.3
" 13 Ki iP 08 03 40.0 PP ¥ t.2 7
Sk eP 08 03 11 S E 6.9 6
Um iP 08 03 05.9 S N 1.8 6
i 08 03 29.9 Mx E 27 8
Ua iP 08 02 40.2 Mx N 18 11
De iP 08 02 05.6 Mx Z 18 10
Crete (h = 50 km), D = 3550 km = 32°,
Sk iP 23 18 08.9 C
" 13 Sk iPKXP 09 13 49.1 i 23 18 14.8
Um iPKP 09 13 43.5 Um iP 23 17 58.1
Uua iPKP 09 13 52.9 i 23 18 04.3
De iPKP 09 13 56.6 iPP 23 19 03
ipPKP 09 14 09.7 is 23 22 45
Solomon Islands. Ud iPp 23 17 37.5 ¢
h = 45 ¥m (De). i 23 17 44.4
i 23 17 48.7
" 13 Ki o i(P) 10 49 56.8 De iP 23 17 07.0 ¢
i 23 17 11.0
n 14 Ud eP 10 34 36 i 23 17 14.6
i 10 34 46.7 Turkey (h = N).
m = 6.3 M=6.4 (Up,Ki).
" 14 Up ip 16 13 22.6 Higher-mode surface
Ki ip 16 12 42.5 ¢ waves.
Sk iP 16 13 16.2
Unm iP 16 13 00.0 ¢ " 14 Up eP 23 49 04
Ud iP 16 13 29.5

Japan (h = 60 km).
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n 15
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1969

68.5°N, 31.1°E.

Origin time

15 07 34.

19 41 48.6

19 41 14.3 C
19 41 33.9 C
19 41 40.4 C

Nevada. Underground ex-

Explosion?
Up iP
Ki ip
Um iPp
Ud iP
plosion.
Ki M2

07 02 30.6

-9 -
Up = Uppsala, Ki = Kiruna, Sk = Skalstugan,
De = Delary
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 1"
o & 08 50 51.1
i(PecP) 08 54 49.3%
Um iP 08 50 37.4 C "
al 08 50 52.8
i3 08 53 58.0
Uua iPp 08 50 11.1
De iP 08 49 31.8
¥ 08 49 39.6 "
iTe1 08 53 53.3
Rumania. h = 140 km (Up). "
Um  iSS 13 30 39
Celebes (h = N).
Up iSg 14 24 59.6
Ki = 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
ud iSn 14 25 46.0 "
iSg 14 26 14.6
De iSg 14 26 50.9
Esthonia-Gulf of Finland.
Explosion? L
Kifl_ iPn 15-65_;g:;\
iSn 15 09 24.9
SkA eSg 15 12 25
UmE- iSg 15 11 04.3 "
‘-"’Nortgwest Ruaﬁa,_h'

Un = Umed, Ud = Uddeholm,

Up iPp 07 26 46.4
Ki iP 07 26 46.6
Um ip 07 26 43.2
Ud 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
(h = 45 knm).
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
Um iP 15 32 12.3
ud ip 15 32 38,0
Ryukyu Islands
(h = 40 xm).,
Um 1P 15 46 03.3
Ud iP 15 46 33,0
Japan (h = 45 km).
Ki eEP 17 19 17
Um e(® ¥ 19 27
Mariana Islands.
Kif iSg 17 37 02.6
Sk A iSg 17 37 07.1

ord%and, Nogway,
66.4 N, 14.8"E.
Origin time = 17 35 34.

Explosion?

Um iP

ud iP
ipP

19 22 00.1

08 37 49.8
08 37 56.4

Kurile Islands.
h = 25 km (Ud).

KiR iPn 11 03 20.4
iSn 11 04 19.0
-4L§1____44:34?3§76—
SkA isg 11 07 09.6
Un (= iSn 11 04 59.0
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1969
Jan,
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Uppsala, Ki = Kiruna, Sk = Skalstugan,
De = Delary

17

17

17

17

17

18

18

(conte)”
Up-~ iSg
Nortgwest Rugs
67.5 N, 3304 E

Origin time =
Explosion?
Sk iP
i
Um iP
i
Ud ip
Mindanao (h =
ua iP
Up iPKP
i
iPKKP
PKP Al
Mx N
Mx Z
Ki iPKP
ipPKP
iSKP
PXP A
SKP zZ!
Mx N
Mx Z
Sk 1iPKP
Um iPKP
i
i (PKKP)
eSS
ud iPKP
iPP
i
iPKKP

11 05
ia,

11 02
15 09
15 09

16 18
16 18

21 12

40 km)

23 44

03 21
03 21
03 31
nicr
0.2

102

1.8

03 21
03 22
03 24
micr
0.4

003

0.9

1.3

03 21
03 21
03 23
03 31
03 40
03 21
03 23
03 24
03 31

34.2

04,

1143
15.2

39.3
55.2

46.7

15.5

14-2 C
2501
14.5
sec
0.5

20

19
29.3 C
03.3
37.9
Sec
1.0
17

19

20
19.1 C
22.4 C
43.5
19.3
17
12.5 C
10.2
3547
19.4

South Sandwich Islands.

h = 130 xm (Ki
M= 5.6 (Up,Ki

)

M not corrected for focal

depth.

Up

micr

Mx

Mx
Ki eSS
(cont. )

==

1.2
1.9
04 21

Sec

21
19
21

1969
Jan.

"

1

"

Un = Umed, Ud = Uddeholm,

18

18

18

18

18

19

19

(cont.)

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

Celebes Eh = Ng.

:M = 5.7 Up,Ki .

Xi iPn 11 35 23.8
iSn 11 36 00.7
iSg 11 36 13.8
D =330 kn = 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
edn 14 21 16
iSg 14 21 3%.8
D =390 km = 3.5,

Um  iSg 14 22 59.8

Probably northwest Russia.
Origin time = 14 19 36.

Explosion?

Um eP 17
i 17

Um iP 22

Ua iP 22

De iP 22
i 22

Xi iP 03

Iuzon (h = N),

Up iPp o7
ipP o7
is 07
ipS 07
i 07
ip'p! 07

mic

P E 1.8
P N 11
P Z 19
P Z' 1.5
) E 26
S N 54
8 Z 9.7
S Z' 4,0
Mx E 33

21
22

44
44
44
46

34

12
13
20
22
24

11
05.3

38.4
41.8
27.6
46.4

173

32.0 C
33

56

00

55
55.7
sec

N

.
[e)]

=20V -3W0 O WA
[ ]
~3
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,

1969
Jan., 19

n 19

(cont.)

Up

Ki

Sk

Um

Ud

De

UNnNSHdNaNnEENaNEH

s ? E ﬁ E:uza1uaa:wlw W Hd
o)
o)
C

He b e
W
-
Hd

iP
iPP
i(s)

mic
33
18

r

sec
15
18

km = 6700

o7
o7
o7
o7
o7
mic
7‘7
6.9
22
5.0
T4
T4
11
5.0
40
22
20

11
19
21
26
27
r

46.9 ©
33

i

24

40

sec

1011:60.

o7
07
o7
o7
o7
07
o7
o7
o7
o7
o7
o7
o7
o7
07
o7
o7

12
14
20
41
12
14
17
20
21
41
12
15
21
22
12
15
21

25.5
47.9

Japan., h = 220 km (Ki,Unm).
m="T.2y M = 6.8 (Up,Ki).
M not corrected for focal

depth.
Ki iP
P Z!
Um iP
Ud iP

(h =

40 km).

07 39 20.2 C

0.1

micr

sec

T

07 39 26,0
07 39 44.9
Molucca Passage

GR e

08 20 01.6

De = Delary

1969
Jan.

19

(
iSn 08 21 01.1
<lgl— 08 24220
D SAO— Tt
Sk A eSn 08 22 52
.'i_qS 08 93——*9""4
Um C isn 08 21 37.8

(915 - s 1> 7 40

R ugsia,
67.1 N, 33,2 E,

Origin time = 08 18 46,

Explosion?

Um iP 08 38 33.3

Um eP 18 15 14
g 18 15 22.8

Ud iP 18 15 3653

Japan (h = 60 km).

Up eP 19 06 41
e(PKP) 19 09 40
iPKP 19 09 48.6
1PP 19 11 49
iSKP 19 13 01.6
iX 19 22 15,2
i 19 22 28.3

micr sec

PKP Z' 0.1 0.8
PP Z 0.9 5
SKP E 2,0 4
SKP N 2.8 2
SKP Z 3.3 4
SKP Z! 0.8 0.7
Mx E 4.3 19
Mx N 5.8 18
Mx 4 B 18 5
(D = 14350 xm = 129°).

Ki e(PKP) 19 09 32
iPKP 19 09 35.4
iPP 19 11 09.6
iSKS 19 16 24

micr sec

PKP Z' 0.5 0.9
PP B 0.7 8
PP N 1.2 7
PP Z 2.6 8
PP Z' 0.9 1.7
SKS N 2.0 7
Mx B 542 18
Mx N 4.5 19

(cont.)
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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 Unm iP 06 04 19.1
Mx Z 9,7 16 o Adriatic Sea.
(D = 13650 xm = 123°).,
Sk iPKP 19 09 46.5 n 20 Ud iP 09 32 34,0
ipPKP 19 10 27.8
iSKP 19 12 55.9 " 20 TUp iPKP 12 43 43.5
iX 19 22 19.7 micr sec
Un P 19 06 21 Mx E 2.3 20
i(PKP) 19 09 32.5 Mx N 4.7 23
iPKP 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 Z 4.7 22
va i(PKP) 19 09 36.0 Un  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 i8S 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 " 20 Up iP 14 30 36.0 C
iX 19 22 43,7 i 14 30 42.6
New Hebrides Islands. ed 14 39 0OC
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 zZ' 1.5 162
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 28
Sk ePKP 01 22 21 D = 7000 km = 63",
Um  iPKP 01 22 19.7 Ki iP 14 29 41.2 C
Ud iPKP 01 22 25,1 iS 14 37 19
Kermadec Islands micr sec
(h = 70 xm). P 2' 1.5 1.1
S N 0.6 T
" 20 Ki iP 04 18 07.9 ¢ 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 1§
Ud iP 04 18 52.2 C D = 6100 km = 55~,
Japan (h = 350 km). Sk iP 14 30 17.9 C
Un iP 14 30 07.4 C
" 20 Ki iP 05 49 48,3 i 14 30 22.1
Um iP 05 50 16.7 is 14 38 09
Kodiak Island (h = 40 km). va 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,
= Delary

1969 1969

Jan, 20 (cont.) Jan.
De iP 14 31 01.5 C

i 14 31 14.9

Komandors Islands
(h = 25 km).

m=7.0y M =5,7 (Up,Ki),

N~
" @ kif{ isg 18 16
; h e
Skf, iSg 18 16
UnC - 18479
iSg 18 17 0944

Nord%and, Norway,
66.4 N, 14, 8°E,
Origin time = 18 15 13,

Explosion?
" 20 Um iP 20 32 01,2
LU Up el 02 00 22
ipP 02 00 38.8
Ki ip 02 00 21.6
ipP 02 00 38,3
micr sec
P Z' 0,1 1.0
Sk iP 02 00 36.3
Um iP 02 00 20.0 C
ipP 02 00 38,2
ua iP 02 00 32.1
ipP 02 00 50,6
Sumatra. h = 65 km (Up,
Ki Um,Ud)
LI Ki iP 02 01 19.6
Um iP 02 01 24.1
Banda Sea (h = 90 km),
" 21 Up iPKP 04 25 54,2
Sk iPKP 04 25 44.4
Ud iPKP 04 25 53,6
noo9 Up iPKP 04 27 24.0
Sk iPKP 04 27 21.4
Ua  iPKP 04 27 26.9
n o ud ip 07 23 06.4
" 21 Up is 08 22 06
micr sec
S E 0.6 8
Mx E 0,9 16
Mx N 1.1 19
Mx Z 0.9 15
(cont )

n

Um =

21

21
21

21

21

21

Umed, Ud = Uddeholm,

(cont.)

i eP 08 15 02

Sk 1P 08 14 33.4

Unm iP 08 14 56
iS 08 22 21
iPS 08 22 43
iSs 08 26 09

North Atlantic Ocean
(h = ¥).

ud iP 10 54 24.6
Um iP 12 26 02,6
Up iP 12 55 42.6

Ki eP 12 55. 34
Um iP 12 55 12,5
Up iP 14 44 38,3
micr sec

Mx E 0.8 15

Mx N 2.2 18

Mx Z 0.8 13
Ki iP 14 44 45.5
micr seec

Mx E 1.5 10
Mx N 1.3 9
Mx Z 1.6 10

Sk iP 14 45 03.3
i 14 45 13.8
va iP 14 44 53.4
1P 14 46 32.5

Tadzhik SSR (h = 50 km).
M = 5.3 (Up,Ki).

_"\
Kﬂa iPn 19 19 11,6
#P¥X—— 49 49 19 g
iSn 19 19 58.0
iLed 1920 12.6.
K APy
SkA esg 19 23 00
Un © iSg 19 21 44.1
=) 1Q ks | 51.%

Nortgwest Russma,
68.9 N, 30,4 E.

Origin time = 19 18 12,

Explosion?

Ki iP 21 11 30.7
is 21 12 3.2
iS8 21 12 54,0

Sk eP 21 12 21
is 2] 14 10,3

Um iP 21 12 25,1

(cont, )
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Up = Uppsala, Ki = Kiruna,

1969
Jan,

n

21

21

22

22

22

22

(cont. )
Um i
is
Ud eP
i
Norwegian Sea
(h = 7 ¥m).
Up iP
Ki iP
Sk el
Um iP
Ud

i
Kamchatka (h =

Up

Ki

Sk

ud
De

ip

iP

as == e o

NEEHN

21
21
21
21

23
23
23
23
23
23

Sk = Skalstugan, Um =

De = Delary

12
14
13
13

22
21
22
21
22
22

41-3
06.6
09

20.0

24.0
29.2 C
06
555
27.1 C
40.5

25 km).

00 52 43%.4 C
miecr

0.3
0.8
1.0
1.4
00
mic
0.4
0,9
0.5
1.4
00
00
00
00
01
0]0]
00

51

r

52
53
52
53
04
52
53

Kamchatka (h = N),
m=605’ M=502

Up iP
Ki iP
Sk iP
Um ik
Ud a 8154
De iP
Kamchatka (h
Up P
Ki iP
Sk iR
Um iP
Ud iP

Kamchatka (h

Um

iP

(cont.)

03
03
03
03
03
03

= N)

04
04
04
04
04

(vp

27
26
27
27
27
28

04
03
04
04
04

sec
1.0

15

17

18
48.3 C
sec
1.0

15

13

i 14
25.5 C
15.0
14.4 C
08.9
29
46.6 C
09.6 C

JEL Y.

46,8 C
51.5 C
28.3
1?.6
49.6 C
13.4

44.1
48.9
26.2
15.2
47.4 C

25 km).

04 23 41.9

1969
Jan,

22

22

22

22

22

Umed, Ud = Uddeholm,

(cont.)

Ua iP 04 23 59.4
De iP 04 23 58,0
Hindu Kush (h = 140 km).
Um iP 04 56 03%.8
Ki eP 05 11 21

Kif_

SkA

iPn 09 40 26.1
iSn 09 41 25.4
‘D—‘%ﬂ‘&—'—
eSg 09 44 14
iSg 09 42 38.9 |

or gwest Rﬁgsia,

67.3 N, 33.2"E,

Origin time = 09 39 10,
Explosion?
Up ip 17 25 23,7
micr sec
Mx E 0.9 18
Mx N 1.2 20
Mx Z 1.6 20
Ki iP 17 24 33.7
micr sec
Mx E 0.8 19
Mx N 0.7 18
Sk iP 17 25 09.7
Um iP 17 24 56.7
Ud iP 17 25 28.4
Kurile Islands
(h = 50 km).
M = 5.0 (Up,Ki).
Up iP 18 10 30.8 C
Ki iP 18 09 29.0
Um iP 18 09 56.1
Ud iP 18 10 21.4
Unimak Island (h = N).
Up iP 19 50 25.5
i 19 50 28.1
Ki el 19 50 39
Sk iP 19 50 523
i 19 50 55.2
Um iP 19 50 26.3 D
i 19 50 29.1
Ud 1P 19 50 41.7
West Pakistan (h = 40 km).
vd eP 22 06 49
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholn,
De = Delary
1969 1969
Jano 22 Up iP 22 30 57-2 Jano 24‘ (Con'to)
Up micr sec
" 23  Up iP 02 10 48.0 Mx Z 1.3 20
micr sec (D = 15550 km = 140°).
P z' 0.1 0.5 Ki i(PKP) 02 50 56.8
Ki P 02 10 16 iPKP 02 51 11.5
Um  iP 02 10 29.2 D iSKP 02 53 40
Ua ip 02 10 55.0 D iPKS 02 54 38
De iP 02 11 07.3 ipPKS 02 56 50
South of Japan (h = 410 km). i 02 59 34
iSKKP 03 03 14.2
" 23 Up iP 05 28 32,1 micr sec
Ki eP 05 29 12 PKP Z 1.0 4
Sk iP 05 28 43.4 PKP 2! 0.2 1.0
Um iP 05 28 53,2 SKP E 0.6 4
i 05 29 00.1 SKP N 1.3 5
Ud 4P 05 28 27.1 SKP 7 6.1 6
i 05 28 39.7 SKP  Z' 2.1 1.7
South Atlantic Ocean PKS E 1.3 6
(h = N). PKS N 1.3 7
SKKP Z!' 0.3 1.5
moo23  Up i(P) 10 12 31.9 Mx E 2.5 15
Mx ¥ 1.2 13
" 23 De iP 13 47 41.3 Mx Z 0.8 12
i 13 47 45,1 (D =14700km=132 1/2 ).
sk i(PKP) 02 51 10.0
"mo2%  Ua iPp 14 32 17.4 iPKP 02 51 12,0
i 02 51 47.3
no 23 ya iP 18 3% 31.7 ipPKP 02 53 30,5
Spain (h = N), iSKP 02 53 59.5
Um i(PKP) 02 51 03.3
" 23  Um iP 23 54 55.4 iPKP 02 51 12.8
Kashmir-India (h = N). i 02 51 18.5
iSKP 02 53 54.4
noo24 UL iP 01 25 51.3 iPKS 02 54 47
ipPKS 02 56 59
"o 24  Up iPKP 02 51 18.4 isPKS 02 58 05
iSKP 02 53 59 iSKKP 03 02 58.1
iPP 02 54 28 iSS 03 11 09
iPKS 02 55 02 Ud  iPKP 02 51 19.9
ipPKS 02 57 17 iSKF 02 54 08,3
iSKKP 03 02 37.8 iSKKP 03 02 35.4
iss 03 12 07 isP 03 04 16.9
micr sec De iPKP 02 51 31.8
PKP 2! 0.3 0.5 iSKP 02 54 17.0
SKP  Z 1.7 3 iSKKP 03 02 21,8
SKP  Z' 1.4 1.5 Fiji Islands. h = 600 km
PP N 0.8 3 (Up,Ki,Sk,Um).
PP z 1.7 3 m = 6.6, M = 6,1 (Up,Ki).
PP Z' 1.0 1.5 M not corrected for focal
PKS N 1.2 4 depth.
SKKP Z'!' 0.9 1.5
Mx E 1.0 20 n 24  Ki o iP 03 27 00.8
Mx N 1.7 21 Sk iP 0% 27 23.3
(cont. ) Um iP 03 27 16.3

(cont. )
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,
De = Delary
1969 1969
Jan., 24 (cont. ) Jan. 25 (cont.)
va iP 03 27 37.9 Up micr sec
Mx Z 3.2 20
24 U4 4P 05 20 57.9 D = 11000 km = 99°.
Ki iP 05 32 37.6
" 24  Up i 15 15 13:2 iPP 05 36 27
i(sg) 13 15 32.7 iSKS 05 43 12
Ki e 13 11 55 micr sec
iSg 13 18 03.2 P Z' 0.3 T3
i 13 18 13.8 PP Z 0.5 7
Sk eSg 15 1T 21 SKS E 0.5 7T
Um iSg 13 16 00.3 Mx E 1.9 17
ud eSn 13 15 59 Mx N 2,8 22
iSg 13 16 30.2 Mx Z 3.6 g
De edg 1% 16 55 Sk eP 05 32 58
Esthonia=Gulf of Finland. Um iP 05 32 45.4 C
Explosion? iPP 05 36 31.7
i(SKS) 05 43 09
" 24 VA iP 14 02 18.1 iSKS 05 43 21
is 05 43 53
n 24 Ud ip 14 38 26,2 Uvd iP 05 33 02.0 C
iX 05 36 08.7
" 24 De iP 15 12 51.9 i 05 37 29.9
De iP 05 33 08.6
" 24 Um iP 16 18 52.7 iX 05 36 37.0
Molucca Passage
" (h = 25 km).

m = 6.4y, M = 6.0 (Up,Ki).
X (Ud,De) belongs to the
group of unidentified
phases arriving before

s NOTWAY, PP.
66.4°N, 14.agg.
Origin time = 17 31 45. " Ki. ePn 11 12 29
Explosion? iSn 11 13 20.9
ASg— 43440
u 24 Sk iP 17 59 19.0 P—=dS0dem—=—dvd—,
Un  eP 17 59 07 skA eSg 11 16 03
Uda 1P 17 59 32.4 UnC 8% 1T 14 5%
i 11 14 30.1
" 24 Ua eP 19 55 43 gotm;
Japan (h = N), 67.2 N, 31.7 E.
Origin time = 11 11 19.
i 24 Up iP 21 42 59.4 C Explosion?
L 25 Up iP 05 32 54.8 " 25 Up ePKP 11 25 43
i 05 32 59.8 Um iPKP 19 25 2945
i 05 35 07.3 Ud ePKP 19 2% 43
iSKS 05 43 28 i 11 25 59.3
is 05 44 13 South of Kermadec Islands
micr sec (h = 15 Jm).
Mx E 1.9 20
Mx N 3.5 24 i 25 Up el 12 12 23

(cont.)
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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 iP 02 33 00.8
Ki iP 12 19 31.2 ePn 02 33 55
i 12 19 41.1 Sk ePn 02 33 50
Un iP 12 19 575 Un eP 02 32 37
i(PeP) 12 20 59.0 iPP 02 33 36.8
i 12 21 19.6 i 02 34 05.3
Uua iP 12 20 29,5 iSn 02 40 05.9
Kamchatka (h = N), Ua iP 02 32 44.4
iPn 02 33 37.4
" 25 Ua iP 13 26 20,9 De iP 02 32 34,2
Java (h = 15 km), iPn 02 33 17.3
Iran (h = 50 km).
" 25 Ki iP 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 (ef M.
Sk eP 21 03 33 Bath, Pure and Appl.
Um iP 21 03 32,7 Geophysics, Vol. 66, 1967,
va iP 21 03 03,2 pp. 30=36),
De eP 21 02 22
" 26 Up iP 06 19 18.4
1 25 Up iP 23 44 49.9 ipP 06 19 31.0
ipP 23 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 23 45 00,2 ipP 06 19 18.8
Sk iP 23 45 06.6 Ud ip 06 19 26.9 D
ipP 23 45 20.9 ipP 06 19 38.9
Um ip 23 44 43.6 De iP 06 19 33.5
ipP 23 44 579 ipP 06 19 45.7
Ua iP 2% 45 03.5 Mindanao. h = 45 lm (Up,
ipP 23 45 17.7 Um, Ud,De).
De ipP 23 45 17.8
isP 23 45 24,7 " Up? ——0Q7 34 41
India-East Pakistan. iLgd TS5 —175
h = 55 km (Up,Ki,Sk,Un, iSg 07 35 28,
Ud). kill iPn 07 31 12.8
pP is considerably bigger iSn 07 32 10.3
than P at all our stations. iL&*————JIlé¥2-3%r2
D =530 km =4.8 .
" 26 Up ePKP2 00 12 50 SkA- iSg 07 34 59.3
Ki  iPKP 00 12 34.7 Um - iSn 07 32 49.1
Um ePKP 00 12 %2 iy O .
Uud  iPKP2 00 13 00.9 Nortgwest ugsia,
West of Macquarie Islands 67.6 N, 32,9 E.
(h = N). Origin time = 07 29 57.
Explosion?
" 26 Up eP 02 32 26
iPn 02 33 01.2 " 26 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 =
De = Delary
1969
Up iP 10 06 43,3 Jan, 26
Ki iP 10 06 47.1
ipP 10 07 20.0
Sk eP 10 07 O7
Um iP 10 06 39,2
i 10 06 42.1
ipP 10 07 1141
Ud ip 10 06 59,6 " 26
ipP 10 07 32,0
De ip 10 06 58,0
Tadzhik~Sinkiang.
h = 150 xm (Up,Ki,Um,Ud).
1t 26
Up eP 11 13 27
Xi ePKP 13 42 52
i 13 42 54.4
micr sec
PKP Z' 0.1 1e3
South Sandwich Islands
(h = N)o
Ua eP 14 31 44
De eP 14 31 09 n 26
Algeria (h = 30 km).
Up iP 15 15 48,7 C
ipP 15 15 57.5 " 26
iPcP 15 16 36.2
iPa 15 19 41
is 15 24 11
micr sec
P Zt 0.1 0.5 " 26
Mx E 2.9 19
D = 6850 km = 61 1/2°,
Xi iPp 15 14 53.5 C
eSa 15 26 42 n 26
nicr sec
P 7! 0,2 1.2
Mx I 3.1 18
Mx N 303 17
Mx 72 6.1 18 " 26
Sk iP 15 15 30,7
Um iP 15 15 19.6 C
ipP 15 15 29.2
iPcP 15 16 20.1
iPa 15 18 53
is 15 23 23
Ud iP 15 15 51.8 C
i 15 16 13,1

26

26

26

26

26

(contf)

Umed, Ud = Uddeholm,
(cont.)
va i(PP) 15 17 59.6
De iP 15 16 14.3 C
ipP 15 16 25.7
Kamchatka. h = 35 km (Up,
Um,De).
m=6,2, M =5,8 (Up,Ki).
Ki iP 15 28 03,8
Um eP 15 28 30
Ud iP 15 29 02.1
Kamchatka (h = N).
Up iP 15 51 28.7 C
Xi iP 15 51 03.7
Sk iP 15 51 31.8
Um iP 15 51 12.5
i 15 51 27.1
ipP 15 51 49.5
Ud iP 15 51 37.7
ipP 15 52 15,1
Formosa. h = 150 km (Um,
ud).
Ki iP 15 53 44.6
Ua  iP 15 54 42,7
Kamchatka (h = N),
Up iP 15 59 15.3
Ki iP 15 58 18.3 C
Ud iP 15 59 16.6 C
Kamchatka (h = N),
Up iP 16 36 30.7
Xi iP 16 35 33.2 C
Um iP 16 35 59.3
Ud iP 16 36 31.6
Kamchatka (h = 20 km).
Ki eP 16 52 03
Ua  iP 16 52 27.5
Molucca Passage
(h = 90 xm).
Up iP 16 55 28.1
Xi. iP 16 54 32,9 C
micr sec
P Z' 0.1 0.8
Sk iP 16 55 10,3
Um iPp 16 54 59.3
Ud iP 16 55 31.3
De iP 16 55 54.0

Kamchatka (h = N).
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,
De = Delary
1969 1969
Jan. 26 Up iP 16 59 07.7 Jan. 27 (cont.)
micr sec Up micr sec
P Z' 0.1 1.2 _ Mx E 1.7 13
Ki 1P 16 58 12,3 C Mx N 1.0 16
i 16 58 21.9 Mx Z 1.2 15
micr sec D = 3700 km = 33 1/2°.
P zZ! 0,1 1.0 Ki iP 06 43 24,7 D
Sk iP 16 58 49.9 eS 06 48 03
Um iP 16 58 38,4 micr sec
[ofe} iP 16 59 10.6 C P Z' 041 1.0
i 16 59 23.8 S N 0.9 8
Kamchatka (h = 20 km). Mx E 1.7 13
m = 5.9 (Up,Ki). Mx N 0.9 13
Mx Z 1.4 12
n 26  Xi eP 21 17 47 D = 2900 km = 26,
Sk iP 06 44 10,8 D
" 27 Up iPKP 03 14 23,7 ipP 06 44 19.2
micr sec iPP 06 45 10.2
PKP Z' 0.1 1.2 Um iP 06 43 59,0
Ki ——— ipP 06 44 09,2
micr sec is 06 48 51
Mx o 0,8 18 Ud iP 06 44 38.4
Mx Z 1.8 21 ipP 06 44 46.4
Sk iPKP 03 14 17.9 De iP 06 45 07.8
i 03 14 29.7 ipP 06 45 16,2
Um iPKP 03 14 12.1 D Arctic Ocean., h = 45 km
i 03 14 19.0 (Up,Sk,Um,Ud,De).
i 0% 16 05.1 m =56, M=5.0 (Up,Ki).
iSSs 03 %6 23%
Ua iPKP 03 14 24.7 " 27 Ua iP 10 10 09,2
i 03 14 46.0 "moo27 Um i(P) 10 14 31.0
Kermadec Islands (h = N).
" 27 Up iPKP 10 2C 17.2 D
" 27 Up 1PKP 03 29 03,0 i 10 20 22.5
Ki ——— micr sec
micr sec PKP Z2' 0.2 0,6
Mx ¥ 0.8 18 Ki iPKP 10 19 54.1
Sk iPKP 03 28 56,3 C Sk 1iPKP 10 20 11.0 D
Um iPKP 03 28 49.4 Unm iPKP 10 20 06,0 D
i~ 03 29 02.0 Ud iPKP 10 20 18,6
isSsS C3 50 59 i 10 20 25.6
Ua iPKP 0% 29 04.0 De iPKP 10 20 27.2
i 03 29 22,0 i 10 20 39,0
Kermadec Islands Kermadec Islands
(h = 25 km). (h = 300 km).
1 27 Up iP 04 41 44.1 n 29 Up iPp 10 35 17.0
" 27 Up iP 06 44 %4,9 " 27 Ki iP 10 43 05.3
ipP 06 44 43,5 Uvd  iP 10 44 03.3
is 06 50 02 Kamchatka (h = N),
micr sec
P Z' 0.1 1.0 " 27 Up eP 11 07 03

(cont. ) (cont.)
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(cont.)
Ki iP 11 07
Sk iP 11 07
Un iP 11 07
Ua iP 11 07
De ip 11 07
Afghanistan=USSR
(h = 50 km).
Um iP 11 35
va i(sg) 1% 12
Up iPP 13 33
ePsS 13 41
micr
Mx E 4.1
Mx N 4.2
Mx Z 5.7
Ki iP 13 28
micr
e Z!' 0,2
Mx E 4.0
Mz N 3.8
Mx 2. %3
Um iP 13 28
iPP 15 .32
iSKS 13 39
iPs 13 41
Ud iP 13 29
Caroline Islands
M = 6.1 (Up,Ki).
Sk iP 14 01
Up 1P 14 52
Ki iP 14 52
micr
P z2' 0,1
Sk iP 14 52
Um iP 14 52
Uvd iP 14 52
i 14 52
De iP 14 52
South China Sea (h =
Up iP 16 38
Ud iP 16 37
Up iPKP 18 43
Ki iPKP 18 42
micr

PXP Z' 0.1
(cont. )

.

111
28.9
01.2
20.5
17.6

07.5
46.9

01
42
sec
18
19
18
3345
gec

1 .5
18
17
17
42.5
29
23
04
03.0

1845

19.1
05.3
sec
163
27.2
09-0
28,9
38.7
3%.2
N).

06,0
52.0

13.3
59.9
sec
145

& ]

Sk = Skalstugan, Um =
De = Delary

27

27

27
28

28

28

28

28

-

(E%:j_xizﬁ*zgz

28

28

Uned, Ud = Uddeholm,

(cont.)

Sk iPKP
Um iPKP
Ud iPKP
De iPKP

18 43 11.7
18 43 06.5
18 43 17.0
18 43 21.9

New Hebrides Islands

(h = 130 km).

Ki iP
Sk iP
TUm iP
Ud iP
Japan (h
Um iP
Ki eP
i
Um eP
i
Ud iP
i
Tuzon (h
Um iE
Um iP
Ud eP
Ud iP
i
Japan (h
Um iF
Ud iP
South of
(h = 130

18 47
18 48
18 47
18 48

220 km).

21 17

00 37
00 37
00 37
00 37
00 37
00 37
km).

04 17

04 32
04 32

05 49
05 50
km).

10 06
10 06

Japan
km).

10 15
1015
iSn 10 16
i+1r1ﬁﬂ71ut“5“¢78§,
SkA eSg 10 19 05
Un iSn 10 16 57.9

ortaowes Ty

67.5°N, 32.9°E.

Origin time
Explosion?

Ud ip

Um iPKP
(cont. )

10 14 05.

10 31 08.4

11 47 55.5
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,
De = Delary
1969 1969
Jan, 28 (cont.) Jan, 29 Ua i(sSg) 09 43 00,5
va iPKP 11 47 57.5
De  iPKP 11 48 08,7 "o 29  Ud iP 09 54 35.0
Fiji Islands
(h = 640 ¥m), " 29 Ud iP 11 11 28.2
" 28 Up iSg 12 28 20,5 " 29 Up iP 11 34 24.6
Um iSg 12 28 49.5 Ki P 11 34 02
Ud isSg 12 29 18.6 Um iP 11 34 1141
Esthonia~Gulf of Finland, Ua eP 11 34 32
Explosion? Formosa (h = 80 km),
"o28 Um iP 13 21 45.5 m29  Uad iP 17 35 11.6
i 13 21 59.3
Ud eP 13 22 14 " 29 Um iP 18 00 54.5
" 28 Ki iP 18 20 24,3 " 29 Up iPKP 18 03 51.6
Ki  1iPKP 18 03 35,0
" 28 Ki @ iP 19 43 39.4 Um  iPKP 18 03 42.6
Java (h = 80 km). i 18 04 22.9
iPKS 18 07 04
" 28 Up eP 23 14 47 eSS 18 23 45
Ua i(PKP) 18 03 40.3
" 28 Um iP 23 29 03.3 1PKP 18 03 51.0
De i(PKP) 18 03 51.0
" 29 Ua iPp 00 44 38.4 iPKP 18 04 01,2
Tonga Islands (h = N).
" 29 Um iP 01 46 22.6
i 01 46 40.7 " 29 Up iPKP 19 49 11.3
Um  iPKP 19 49 03.7
" 29 De iP 01 55 29.8 Ua  iPKP 19 49 14.0
De iPKP 19 49 20.0
" 29 Up eP 04 55 47 Santa Cruz Islands
i 04 55 51.8 (b = 150 ¥m).
Un iP 04 55 35.6
Ud iP 04 55 48.8 " 29 Up iP 21 05 31.6
i 04 55 54.8
These phases could be n 30 Up 1P 02 46 52.8
PKP instead of P. micr sec
P z' 0.1 1.0
" 29 gya iP 05 05 14,1 Ki iP 02 46 36.8
micr sgec
" 29 Up iP 05 29 22,0 P Z' 0.1 1.0
Ki iP 05 28 26.9 C Um  iP 02 46 42,2
Um iP 05 28 55,1 ipP 02 46 58,8
Ud iP 05 29 25.1 C Ua 4P 02 47 01.4
De ip 05 29 46.6 Talaud Islands.
Kamchatka (h = N), h = 60 xm (Um),
mn = 6,2 (Up,Ki).
" 29 Up iP 05 30 22,1
Ki iP 05 29 27.4 " 30  Ki iESn) 10 08 58.5
va  iP 05 30 25.6 i(Lgt) 10 09 25,1
Kamchatka,
Origin time = 05 20 10. " 30 Up iP 10 42 58.4

(cont. )
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,
De = Delary
1969 1969
Jan. 30 (cont.) Jan., 30 Ud i§Pg 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 " 30 Ki iP 15 11 15.2
iSKS 10 53 29 Ua iP 15 11 41.4
is 10 54 06 Nevada. Underground
micr sec explosion., ——m
P Z' 0,3 0.8
PP E 0.8 4 " 30 Ki iP 16 20 10,2
PP Z 3.5 3
PP Z' 1.6 1.3 n 30 Ua iP 16 53 21.1
SKS E 0.9 3% Mindanao (h = 80 km).
Mx E 180 21
Mx N 280 22 m 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 C
Ki iP 10 42 41.3 Ua iP 17 33 01.1
ipP 10 42 53,2 ipP 17 33 21,6
iSKS 10 53 16 De iPP 17 37 07.3
isS 10 53 44 Talaud Islands.
mier sec h = 75 xm (Up,Ud).
P Z' 0.3 1.3
pP Z' 1.0 1.2 " 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 Uud 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 = 91,
Um iP 10 42 4644 C m 30 Up iP 21 05 21,0
i 10 42 48.5 Ki iP 21 04 36.8 C
ipP 10 42 59.6 Um 1P 21 04 56,0 C
iX 10 43 13.0 Ud  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 43 12.8 " 31  Up iP 00 57 38,3
ipP 10 43 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 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 zZ 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
Ud iP 12 51 53.1 iPP 01 01 11
Talaud Islands iSKS 01 07 51
(h = 70 ¥m). (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 Umn iP 14 46 07.7
micr sec ud iP 14 45 44,7
P Z' 094 105 De iPp 14— 4‘5 1107
SKS E 4.2 5 crete (h = 35 km),
Mx E 12 20
Mx ¥ 20 22 " 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 1P 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 iP 15 39 12.3 C
Ua 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
Halmehera. h = 50 km (Up, Talaud Islands
Ki,Um,Ud). (h = 70 km).
m = 6.3, M = 6.6 (Up,Ki).
m 31  Um iP 22 35 49.1 D
" 31 Up iP 04 20 36,8 D Bonin Islands
ipP 04 21 12.8 (h = 380 ¥m).
micr sec
P zZ!' 0,6 1.0 " 317  Up iPKP 23 50 19.5
Ki iP 04 19 43.0 i 23 50 26.7
micr sec ipPX?P 23 51 52.8
P 72t 0.1 0.9 nicr sec
Un iP 04 20 08,5 D PKP 2' 0.8 0.7
i 04 20 17.0 Ki  iPKP 23 49 58.1
Ud 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 Um  iPKP 23 50 07.9
i 04 21 11.5 ipPKP 23 51 47.7
Kamchatka. h = 150 km De  iPKP 23 50 29.0
(Up). i 2% 50 43,3
South of Kermadec Islands.
moo31 Ud  iP 09 10 17.0 h = 410 xm (Up,Um).
Halmashera (h = N).
"o31 i i(Sg) 13 11 27.7
1" 31 Up ——— Markus Bath
micr sec July 25, 1969

Mx E 1.9 20
Mx N 3.4 17

Xi iP 14 01 31.4
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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VELSMULUZLCaL LIS TLTUTE

SEISMOLOGICAL BULLETIN
UPPSALA, KIRUKNKA SKALSTUGAN, UMEZAE,
UDDEHOLM and DELARY
Uppsala EUpgz 59251.5'N, 237 6'E; h =14nm
Kiruna Ki): 67 50.4'N, 0 25.,0'E; h =390 m
Skalstugan (Skgz 63°34.8'N, °16 8'E; h = 580 m
Ume& éUm :  63°48.9'N, 20°14.2'E; h =16 m
Ud deholm va):  60°05.4'N, 13036 4'E; h =240m
Delary (De):  56°28.3'N, 13°52.1'E; h = 150 m
PEBRUARY 1 - 28, 1969
1969
Ki iP 05 20 47.2 Feb. 1 (cont.)
Atlantic Ocean (h = N).
Up iP 07 54 27.1
Ki iP 07 54 06.5 n 1 Ua iPp 22 24 52.9
Um iP 07 54 12.0 Aleutian Islands
Ud iP 07 54 32.6 (h = 25 km).
Mindanao (h = N).
"2 Ki eP 00 30 46
Kiff iSn 13 29 10.1 va iP 00 31 03.4
dasSg 13 23 26,2 North of Halmahera
Un(= iSn 13 29 52.4 (h = N).
isg 13_30 22, 0_,//
Off coast of Norway, near " 2 Up iP 01 52 11.4
Lofoten, 67. 5° N, 10.7TE. i 01 52 22.1
Origin time = 13 27 24. ] iSKS 02 02 51
Solution obtained by is 02 03 27
combination with the Tromsﬁ{\/ micr sec
reading of Pg. Mx E 3.4 18
Mx N 3.6 18
Up iP 14 00 52.6 Mx Z 4.5 20
= 10700 km = 96 1/2°.
Uua  iP 14 48 49.7 Ki iP 01 51 54,7
Talaud Islands (h = N). micr sec
Mx E 2.4 18
Um iP 15 02 59.4 lix N 2.5 16
Mx Z 3.6 15
Up iP 16 32 40.4 Um  iP 01 52 01.3
Ki iP 16 32 23.8 C iPP 01 55 44
Um eP 16 32 32 iSKS 02 02 31
va iP 16 32 49.4 is 02 03 06
North of Halmahera iPs 02 04 31
(n = n), Ud iP 01 52 19.8
i 01 52 25.4
Up iP 20 14 07.3 North of Halmahera (h = N),
Ki iPp 20 14 40,7 M = 6.0 (Up,yKi).
Um iP 20 14 26.7
Ud  iP 20 13 59,2 "2 Up iP 02 20 28.3
(cont. ) (cont.)
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(cont.)

Ki iP 02 20
Um iP 02 20
ud iP 02 20

North of Halmahers
(b = 1),

Ud iP 02 47
North of Halmahera
(h = N)o

Un iP 05 34
Ua iP 05 35
North of Halmahera
(h = ),

Up  iPeP 08 08
Ki eP 08 07
Um  iP 08 07
Japen (h = 60 km),

Ki eP 16 34
Umn  iP 16 34
Ud eP 16 34

North of Halmahers
(h = N).

-2 -

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

11.6
15.8
36.6

46.0

04.5
06
2925

29
33.9
53

KiQ ePg 01 26 05
iSg 01 26 24.1

and, Norway,
67.9°N, 16,5 E.
Origin time = 01 25

Solution obtained by
combination with the

34.

Tromsd readings of Pg

ipPKP 08 12
(cont.ﬁ

and Sg.
Up iPKP 08 09 47.2
iSKP 08 12 29.7
micr sec
PKP Z' 0.7 0.6
Ki ePKP 08 09 33
iSKP 08 12 10.9
micr sec
SKP Z' 0.4 1.5
Um iPKP 08 09 35.7
i 08 09 44.6
iSKP 08 12 21.4
ud iPKP 08 09 49.8

15.3

Umed, Ud = Uddeholm,

(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
Ud 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 iPKP 08 32 19.7

Tonga-Kermadec Islands.

h = 640 xm (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  iPXP 08 36 47.0
i 08 36 51.4
Tonga-Kermadec Islands
(h = 650 Xm).
Up iP 09 07 49,3
Ki iPp 09 06 59.3
i 09 07 04.5
Um iP 09 07 21.7
Uvd iP 09 07 53.8
De iP 09 08 13,2
Kurile Islands (h = N),
Up P 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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08
12.1 C
00.8
16.1
30.5
20.1
19.6
N).

sec
21
22
21
54
31
sec

-3 -
Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,
De = Delary
1969 1969
Feb. 3 Up iSg 12 30 30,2 Feb. 3 (cont.)
Umn iSg 12 31 16,2 Up micr
va iSg 12 31 43,6 Mx E 17
Esthonia-Gulf of Finland. Mx N 40
Explosion? Mx 7z 23
D = 10550 km =
" 3 Um iP 15 26 19.6 Ki ip 21 54
i 15 26 25,2 i 21 54
i 21 58
" 3 Uda ip 17 25 25.4 iPP 21 58
North of Halmahera iSKS 22 05
(h = §)., - is 22 05
micr
" 3 Up eP 19 14 52 P E 1.6
ePP 19 18 54 P Z 3,8
micr sec P z' 0.8
Mx E 1.7 18 PP E 3.1
Mx N 3.0 21 PP Z 4.8
Mx ' Z 2.9 18 PP Z' 0.5
Ki iP 19 14 37.7 C SKS E 7.0
micr sec SKS N 2.2
Mx E 2.4 19 S N 5.9
Nx N 3.7 21 x E 19
Mx Z 2.0 18 Mx N 35
Um iP 19 14 43.4 Mx Z 37
i 19 15 01.7 D = 10150 km =
iPPp 19 18 34.3 Um iP 21 54
iSKS 19 25 10 i 21 54
isS 19 25 51 i 21 58
Ua iP 19 15 02.9 i 21 58
North of Halmahera iPP 21 58
(h = N), iSKS 22 05
M = 6.0 (Up,Ki). is 22 05
iPS 22 07
" 3 Ua iP 19 34 59.1 Ud  iP 21 55
i 21 59
" 3 Ud iP 21 43 07.7 iPP 21 59
iSeS 22 06
" 3 Up iP 21 55 03.9 ¢ De iP 21 55
i 21 55 07.0 ipPpP 21 59
i 21 58 51 Talaud Islands (h =
iPP 21 58 56 m = 7.0, M = 7.0 (Up,Ki).
iSKS 22 05 32 Multiple P and PP.
is 22 06 13
iPs 22 07 34.7 "oy Up _—
micr sec micr
P Z' 0.7 1.0 Mx E 6.9
PP E 2.2 6 Mx N 6.8
PP Z 1.5 3 Mx Z 8.2
PP Z' 1.0 1.7 Ki eP 01 51
S5KS E 1.5 4 eSKS 02 02
S E 6.5 4 micr
S N 7.0 5 Mx E 7.7

(cont.) (cont.)

22
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um

1969
Feb.

4

(cont.)
Ki mic
Mx N 13
Mx Z 12
Um iP 01
i(pp) 01
iPP 01
iSKS 02
iS 02
iSs 02
Ud i B 01
5 01
i(Pp) 01
Celebes gh = Ng.
M= 6.3 (Up,Ki).
Up iP 03
i 03
Up eP 04
o 04
iSKS 04
is 04
mic
SKS E 0.7
Mx E 3.8
Mx N 1.9
Mx Z 5.0
D = 11200 km
Ki eP 04
iX 04
iPP 04
iSKS 04
mic
PP E 0.8
PP Z 1.0
SKS E 1.2
Mx E 2,2
x N 2.8
Mx Z 6.3
D = 11350 knm
Um iP 04
iX 04
iPP 04
i(PP) 04
iSKS 04
is 04
iPs 04
Ud  iP 04
iX 04
De iP 04
ix 04
(cont.)

- 4 -

De = Delary

r

51
55
55
02
02
09
52
52
56

sec
22
22
5046
30.1
46
20
59
40
07.1
13.9
01 .9

15.5
23.7

55
15.1
33
37
sec

22
19
22
101°.

18.4
18
39

sec

10
20

22

22
102°.
07.2
19.0
14
30.4
40

42

16
54.2 D
06.0
55.5
06.73

1969
Feb.

n
n

n

n

"

n

n

n

n

4

Umed, Ud = Uddeholm,

(cont. )

Peru (h = 15 km).

m = 6.5, M = 6.0 (Up,Ki).
If X is interpreted as pP,
the focal depth becomes

45 ¥xm (Ki,Um,Ud,De).

Ki iP 04 55 08.4
Um iP 10 33 53.4
Ud eP 11 21 01

i 11 21 08.3
Ki  iSKPp 11 49 16.2
Um iPKP 11 46 53,1

iSKP 11 49 27.9
Ud iPKP 11 46 54.6

iSKP 11 49 42.1
De  iSKP 11 49 51.4
Fiji Islands (h = 620 km).
Up eS% 12 14 47

is 12 14 55.6

iRg 12 15 13.9
Ki iSg 12 17 43.2

iRg 12 18 04.7
Um iSg 12 15 43.2
Ud eSg 12 16 10
De iSg 12 16 37.7
Esthonia, near Reval,
Origin time = 12 13 00.
Probably explosion.
Ki iP 17 33 18.1 C
Un iP 05 35 08.6
vd iP 05 52 04.9
ud ip 09 25 45.5
De iP 09 25 13.4
Crete (h = 60 km).
Um iP 10 02 34.8
ua iP 10 02 59.0
Bonin Islands (h = N).
Ud iP 10 50 03.3
North of Halmahera
(b = 35 ¥m).

12 10 53.9

Upy 1iSg
(cont.)
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud

1969
Feb.

n

n

5

oot~
ua) iPg
iSg

pel isg

Vastgrgotland,

- 5 -
De = Delary

12 10 04.9
12 10 23.7 _&/

12 10 43.6

58.6 N, 13.6 E.

Origin time = 12 09 36,
Unm eP 20 11 22
Mindanao (h = 60 km),
Un 1P 20 29 52.9
Uud 1P 20 29 54.1
Iran-USSR (h == N)_
Ua eP 23 56 18
Atlantic Ocean (h = N).
Up eP 04 41 29
Un  iP 04 41 07.7
ua 1P 04 41 39.1 C
Japan (h = N),
Up eP 05 36 58
Um 1P 05 36 39.1
Ua iP 05 37 06.3 C
Japan.
Origin time = 05 26.0.
Up iP 07 45 46.0
Ki 1P 07 45 15.5
Um iP 07 45 28,7
ua ip 07 45 52.3
De iP 07 46 03.3
Mariana Islands
(h = 60 km).
Up 1P 08 46 55.3
Ki iP 08 46 06.4
Un iP 08 46 25.9
ipP 08 46 31.1
Ua 4P 08 46 57.6
ipP 08 47 02,2
De 1P 08 47 14,8
Japan, h = 20 km (Um,Ud).
Up iP 09 44 43.4
Um iP 09 44 16.2
iPcP 09 44 49.5
Ua iPp 09 44 42,7
09 44 56.0

ipP
(cont.g

(cont.)
De iP

= Uddeholm,

09 45 04.3

Aleutian Islands.
h = 50 xm (vd).

Un iP 13 08 12.7
i 13 08 27.9

Uva  ip 13 07 38,3

(Italy).

Up iP 14 52 41.6

Ki iPp 14 51 47.4

Um iP 14 52 15.0

va ip 14 52 39,8
ipP 14 52 54,9

De iP 14 53 03.1

Alaska. h = 60 xm (Ud).

Ki i(P) 14 54 04,3

Ki iP 01 10 29.0
i 01 10 35.8

Um 4P 01 10 03.5

Ud  iP 01 10 00.4

De iP 01 09 48.6

Iran (h = 50 km).

Ua  iP 01 17 11.1

Ud  iP 07 19 59.4

Un  iP 09 35 32,7

Ud 4P 09 35 55,2

India (h = N).

KiQ iPn 10 1% 00.3
iSn 10 13 59.8
ebet——30—44—18-6
D-:—&&}ﬁmr1rﬁ1tFﬂ

Sk A isg 10 16 47.9

Um € iSn 10 14 38,2
ise o e LT P

VD e 303

67.5°N, 33.5°E,

Origin time = 10 11 42.
Explosion?

Ki iP 20 58 49,2
Um iP 21 37 13.3 D
(cont.)

orthwest Rusgsia,

J

/
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um =
De = Delary
1969
7  (cont.) Feb.
ua iP 21 37 23.3 D

\ Cinternational From the ISC collection scanned by SISMOS

California (h = 6 km).

22 28 05.£‘h\

Up iSn
Ki iPn 22 25 30.7 C
iSn 22 26 11.4
Sk A iPn 22 25 38.1 "
iSn 22 26 25,3
%
i 22 27 03+ :
D = 420 Jaa—=—378"— n
Ume, iPn 22 25 57.1 C
iSn 22 26 57.9
- o ol B "
Ud) iPn 22 26 26.4

iSn

nearoInofoten6
67.5 N, 11.8 E,

sk A
Umc?

Nortgeri Finland,

aag_____iz_u;4ar
DA ="3,T .

72

12 18 26
12 16 27.4 )

eSg
iSn

67.4 N, 28.5°E.

Origin time = 12 14 17.
Explosion?
8 Up iP 12 28 59.4
8 Ud iP 16 48 15.6
i(sg) 16 48 31.4

Origin time = 22 24 38,
7 Um iP 23 18 02.7
7T Ki i(sg) 23 23 09.4
8 Ki iP 05 28 18.2 )
8 Ki iP 06 22 20,2 )
8 Ki eP 07 45 10
i 07 46 50.7
8 Ki iP 07 50 18.0
8 Ki iP 11 08 54.8 "
Ki iPn 12 15 07;;\
isn 12 15 45.4

10

10

8

Umed, Ud = Uddeholm,

Up iP 23 30 43.4
Ki iP 2% 31 22.2 ¢

iPP 23 33 07.9
Umn iP 23 30 58.7

i 2% 31 12:7
Ua iP 23 30 58.5 C
De iP 23 30 41.0 C
Iran (h = 50 km).
Ud iP 04 25 38.5 D
North of Halmahera
(b = 50 km).
Ud iP 14 40 34,2
Mindanao (h = 140 km).
Up eP 15 45 45

ipP 15 45 54.8

micr sec

Mx N 2.0 20

Ki iP 15 45 32.5
miecr sec

Mx E 0.6 11

Mx N 0.4 10

Mx Z 0.8 12
Um iP 15 45 29.0
Ua iP 15 45 56.4

ipP 15 46 06.4
Burma-China. h = 35 km
(Up,ud). M = 5.3 (Up,Ki).
Ki i(Sg) 16 00 39.0
Up iP 18 38 39.0 C
Ki i(p) 18 39 24.8
Um iP 18 39 08.6 C
ud iP 18 38 36,1
Ghana (h = N).
Up iP 23 11 32.7
Ki iP 23 13 04.6
Sk iP 23 12 17.0
Un iP 23 12 14.0
Ud iP 23 11 29.0
De iP 23 10 40.3
Hungary (h = N).
Ki iP 05 44 39.6 D
Ki iP 07 28 36.7
Um  iP 07 28 33,1
Ud eP 07 28 46
Sumatra (h = N).
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Up =

1969
Feb,

n

1"

"

Uppsala, XKi = Kiruna, Sk = Skalstugan, Um = Ume&, Ud = Uddeholm,

10
10

10

10

10

10

10

10

10

-7 -
De = Delary
1969
Um iP 07 39 23.0 Feb. 10
Up iP 12 13 21.2
Ud iP 14 22 54.2
North of Halmahera
(h = 80 km).
Up iP 14 33 14.9
Ki iP 14 33 00,0
micr sec
P Z2' 0.1 1.0
Sk eP 14 33 20
Umn iP 14 33 04.7
Ud iP 14 33 23.0
Talaud Islands
(h = 60 km).
Up iP 18 13 19.1 D
i 18 13 22,7
Unm iP 18 13 06,0
Ki iP 20 04 47.6 ¢C
i 20 27 59.7
Svalbard (h = 30 km).
Up iP 21 58 56.8
Um ipP 21 58 32,0
ud iPp 21 59 02.7
De iP 21 59 20,7
Kurile Islands (h = N).
Up iP 23 13 42
i(PKP) 23 16 15.3%
iPKP 23 16 16.9
iSKP 23 18 57.9
iPP 23 19 27
iPKS 23 19 57
iSKKP 23 27 25.7 " 10
micr sec
PKXP Z 4.7 6
PKP Z' 1.1 0.7
SKP Z 4.6 3
SKP Z!' 0,7 0.7
PKS E 0.9 3
PKS N 3.8 3
SKKP Zz 1.6 2 Y 10
SKKP 2z' 1.7 1.5
Mx E 7.2 22 " 10
Mx ¥ 9.0 22
Mx Z 6.1 19 o
(D = 15650 ¥m = 141°),
(cont.)

(cont.)

Ki i(PKP) 23 15 53,2
iPKP 23 16 07.1
iSKP 23 18 35,6
iPKS 23 19 36

micr sec

PKP 2 2.7 4
PP 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.%
iSKP 23 18 52.%
iSKKP 23 27 38,4

Un  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 23 16 29.5
iSKP 23 19 03.9
iSKKP 23 27 08.7

Tonga-Kermadec Islands

(h = 670 Xm).

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

Xi

Um
De

iPKS

PKS
iSKP
iPKP

N

23

24 30

micr sec

3.7
23
23

8
23 40.0
21 21.4

Tonga~Kermadec Islands

(h = 670 km).

Ud

Ki
Sk
Um

i(P)

iSKP
eSKP
i(PKP)
iSKP

(cont.)

23 45 07.4

23
23

52 00.8
52 22

23 48 59.9
23 52 15.7
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Up =

1969
Feb,

"

n

11
11
11
11
11

11

11

P ™
Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Ume&, Ud = Uddeholm,
De = Delary
1969

(cont.) Feb. 11 (cont.)

Uda  iPKP 23 49 04.5 Sk iP 22 16 59.1 C
iSKP 23 52 36.8 Un iP 22 16 30.3 C

De  iPKP 23 49 15.3 D ) i 22 16 36.5

iPP 22 18 04
Um iP - 04 16 24.1 D is 22 22 38
iss 22 25 19
Up eP 04 44 14 Ud iP 22 16 56.0 C
De iP 22 16 58,3 C

Up P 15 05 21 Kirghiz=Sinkiang gh =N).

m= 6.4y, M =7.1 (Up,Ki).

U eP 17 19 05 Double P.

Up iP 19 54 54.8 " 11 Up iP 22 29 35.4

micr sec

Um  iP 20 48 07.6 P z' 0.1 0.9
i 20 48 15.1 Mx E 14 21

: Mx N 18 20

Up iP 22 16 39.8 C Mx z 13 20
iPP 22 18 18 Ki iP 22 29 22,5
i8S 22 23 02 iSKS 22 39 17
eSa 22 25 37 ips 22 42 21
iSs 22 26 01 micr sec

micr sec P 2! 0.7 1.0
P Z 2.7 3 SKS E 29 9
P Z' 1.8 1.0 Mx E 2% 18
PP E 2.4 3 Mx N 13 19
PP Z 3.7 6 Mx Z 51 19
S N 2.8 5 Sk iP 22 29 42.5 C
Mx E 72 8 Um  iP 22 29 25.3
Mx N 150 18 Uua  iP 22 29 43,2
Mx Z 69 8 o De iP 22 29 49.7 C
D = 4600 km = 41 1/2°. Banda Sea (h = 450 km).

Ki iP 22 16 33.6 C m="7.0, M = 6.8 (Up,Ki).
i 22 16 37.8 M not corrected for focal
iPP 22 18 1% depth.
is 22 22 49
eSa 22 25 03 " 11  Ki iP 22 44 59.0
eSS 22 25 38
iLi 22 28 42 " 11 Up iP 22 51 47.2

micr sec Ki iP 22 51 40.8
P E 3.1 4 i 22 51 45.0
P Z 3,2 4 Un iP 22 51 38.3 C
P zZ' 0.8 1.0 Ua  iP 22 52 03.6
PP E 2.7 8 De iP 22 52 06.0
PP Z 3.3 9 Kirghiz-Sinkiang (h = N).
S E 2.6 7 Origin time = 22 44 02.3.
S N 2.7 5 Same hypocenter as for
Mx E 150 11 Feb. 11, 22 16.
Mx N 77 10
Mx z 180 1] " 12 Up iP 00 30 21.7
D = 4550 km = 41", i 00 30 25.1

(cont.)
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,
De = Delary
1969 1969
Peb. 12  (cont.) Feb. 13 Up iP 01 46 51.9
Ki iP 00 30 16.0 i 01 46 56.5
i 00 30 20.7 ipP 01 47 04.1
Sk iP 00 30 41.6 Ki iP 01 45 59.8
Um iP 00 30 15.5 i 01 46 03.5
i 00 30 17.7 ipP 01 46 10.4
uad iP 00 30 38.8 mier sec
i 00 30 43.8 P Z' 0.2 1.0
De iP 00 30 40.5 Sk iP 01 46 29.56
Kirghiz-Sinkiang (b = N). iX 01 47 16.9
Double P, Um 1P 01 46 26,0
ipP 01 46 37,8
" 12 Ud iP 04 25 20.0 iX 01 47 14.3
Kirghiz-Sinkiang (h = N). Ua  iP 01 46 51.8
ipP 01 47 03%.4
" 12 Up iP 08 47 43.3 De iP 01 47 14.6
Ki iP 08 48 51.9 Aleutian Islands.
i 08 49 23.5 h = 45 xm (Up,Ki,Um,Ud).
Um 1P 08 48 16.3 The phase denoted X could
Ud ip 08 47 57.1 C be P of another shock.
De iP 08 47 24.9
Turkey. " 13 Ki iP 02 55 43.4
Un iP 02 55 42.0
"o 12  Um iP 12 28 05.3 Java (h = 15 km).
" 12 Ud i 13 38 41.9 " 13 Um iP 07 04 16.1
" 12 Up iP 14 49 52.9 " 13 U4a iP 09 02 56.9
North of Halmahera
" 42 Up iP 15 50 07.3 (h = ).
Ki iP 15 49 11.6 C
nicr sec " 13 Up iPKP 10 22 %9.5
P Z' 0.1 1.2 Xi iPKP 10 22 21.2
Sk iP 15 49 49.0 Sk iPKP 10 22 33.0
Um  iP 15 49 38.3 i 10 22 34.8
Ud iP 15 50 10.4 C Um iPKP 10 22 27.8
De iP 15 50 32.8 i 10 22 32.9
Kamchatka (h = 45 km). Ud  iPKP 10 22 41.7
De 1PKP 10 22 52.3
" 12 Um iP 16 08 43.9 i 10 22 55.5
ud iP 16 08 04.8 Kermadec Islands
(h = 25 km).
" 12 Sk eP 16 24 36
i 16 24 45.3 " 13 Ki iPKP 10 32 21.2
Ud iPKP 10 32 43.9
" 12 Um ePKP 18 59 01 i 10 32 49.6
Ua iPKP 18 59 11.2 C
De iPK?P 18 59 20.9 " 13 Up ——
Tonga~Kermadec Islands micr sec
(h = 470 ¥m). Mx E 1.5 16
Mx ¥ 1.8 18
" 12 Um iP 19 10 13.3 C Mx Z 2.2 17
Ki iP 10 35 32,0

m 12  Up iP 21 46 29.7 C (cont. )
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,
De = Delary
1969 1969
Feb., 13 (cont.) Feb. 13 Ki iP 15 16 07.3
Ki i(pP) 10 35 41.5 Um eP 15 15 36
$ 10 35 50.4 i 15 15 54.7
esS 10 46 30 Ud  iP 15 15 02.4
micr sec De iP 15 14 3%.8
S N 0.8 12 Crete (h = N).
Mx E 1.5 18
Mx N 2.8 22 " 13  Up ePKP 15 30 56
Mix Z 2.8 19 Sk  ePKP 15 30 51
D = 10100 km = 91 . Um  iPKP 15 30 44,6
Um iS 10 46 37 Ud  ePKP 15 30 58
Ud eP 10 35 58
i(pP) 10 36 07.8 " 13  Um 4P 15 42 55,9
Mindanao (h = N).
M = 5.8 (Up,Ki). " KiR iSg e
Sk A iSg 16 19 09.4
" 13 Up iP 11 19 53.0 Un (- iSn
micr sec iSg.
Mx E 0.8 14 Noxr n
Mx N 1.5 15 66.6 N, 14.1 E.
Mx Z 1.3 17 Origin time = 16 17 32.
Ki iP 11 20 18.2 Explosion?
micr sec " 18 05 17
Mx E 2.7 14 18 05 _19.5
Mx N 2.1 14 SieA—iLgl 1806470~
Mx Z 4.7 15 uay) iPg 18 04 17.6
Sk iP 11 20 23.8 iSg 18 04 27.7
ipP 11 20 3%2.8 P =90 ln =08 .
Umn iP 11 20 00.8 De| isg 18 05 36.7
i 11 20 15.5 arm%and, oweden,
iPP 11 21 50.9 59.4 W, 13.08E.
Ua iP 11 20 08,0 C Origin time = 18 04 02.
ipP 11 20 17.6
i 11 20 29.3 " 13 Ua iP 21 02 42.9
iPP 11 22 01.4
De iP 11 19 55.9 " 13 Up iPKP 21 41 00.4
West Pakistan. Sk iPKP 21 40 54,2 C
h = 40 km (Xi,Sk,Ud). Um  iPKP 21 40 49.2 C
M= 5.4 (Up,Ki). Ud  iPKP 21 41 02.7 C

" 13 Up iSg
iRg

Um iSg

Ud iSn

iSg

Esthonia-Gulf

12 04 31.1
12 04 40.9
12 05 10.6
12 05 12.0
12 05 45.1
of Finland.

Probably explosion.

4 13 Ud iP
U 13 Up eP

1 13 Ki iP

13 56 48.1
14 06 36
14 30 21.7

n

r )
60.3 N, 15.1°E.
Origin time = 23 30 03.
Explosion?

L 13 Up iP
(cont.)

2% 47 46.4
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Peb. 13

" 14
"4
"4

n 14

S

Uppsala, Ki = Kiruna, Sk = Skalstugan,

e 11

Un = Ume&, Ud = Uddeholm,

(cont.)
Ud iSg 21 11 53.8
iRg 21 11 37.6

D=80kn =0.7.
Origin time = 21 11 31,

Explosion?
Up i(Sg; 00 07 03.5
vda i(sg 00 06 03.3
Um iP 00 37 06.0
Uua iP 01 35 25.8
Un iP 04 56 09,7
6! iP 04 56 23.8
Up  iPKP 09 02 00.5
Um  iPKP 09 01 58.5
iSKP 09 04 43.0
i 09 04 46.4
Ud  iPKP 09 02 02,8
; 09 02 18.4
iSKP 09 04 55.1
De  iPKP 09 02 13.8
Tonga-Kermadec Islands
(h = 550 km).
Ud iP 09 29 08.5
Um iP 11 28 38.4
1 11 28 42.7
1 11 29 06.0
Haiti (h = W).
Up iPKP 14 07 56.4
i 14 07 59.3
Ki  iPKP 14 07 43.4
micr sec
PKP  Z' 0.1 0.9
Sk  iPKP 14 07 53.6
Un  iPKP 14 07 48.8
Ud  iPKP 14 07 58.4
De  iPKP 14 08 04.8
iSKP 14 11 15.8

New Hebrides Islands
(h = 210 ¥m).

De = Delary
1969
(cont.) Feb. 14
Ki iP 23 47 14.1
Unm iP 23 47 28.2
Ua iPp 23 47 53.3
Bonin Islands
(h = 410 ¥m).
Um  ePS 01 07 47 1] 15
Peru (h = 20 km).
Ud iP 05 06 51.6
Talaud Islands " 15
(h = 100 Xm).
L 15
Ud iP 08 44 16.3
i 08 44 31.0
Vancouver Island (h = N). "5
Um iP 10 27 09.8
Um iP 10 43 54.6
' g wedemn, " 15
58.65H, 15.56E.
Origin time = 12 25 36. " 15
Ki eP 13 23 16
Um iPp 15 23 234
x 13 23 29.0
HMexico (h = 20 km). TR
Un 4iP 13 40 14.7
Ud iP 13 40 46.3%
Japan (h = 60 km),
Um iP 13 47 40.3% C
Ki iPp 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.)

Up iPKP 15 21 30.7
i 15 21 34.4
micr sec
PKP Z' 0.2 0.8
Ki iPKP 15 2% 151
(cont.)
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um
De = Delary
1969

(cont.) Feb.,
Um  iPKP 15 21 18.5

i 15 21 27.0
ud iPKP 15 21 32.9 D
De iPKP 15 21 42.6 D n
Tonga~Kermadec Islands
(h = 680 km).
ud ip 20 38 08.1
Up iP 00 06 55.9

iX 00 07 05.1

micr sec

X Z' 0.1 0.8

Mx E 0.4 9

Mx ¥ 0.5 10

Mx 2 0.7 9
Ki iP 00 06 49.5 C
‘ iX 00 06 59.3

iLg1 00 20 46

micr sec

Mx E 0.8 11

Mx N 0.4 9

Mx Z 0.9 11
Sk iP 00 C7 15.0 C

iX 00 07 25.1

i 00 07 29.0
Un iP 00 06 46.7

ixX 00 06 56.1

iPp 00 08 29.1

i 00 17 58

ini 00 19 14

iLg1 00 20 03
Ud iPp 00 07 12.1 C

iX 00 07 21.9
De iP 00 07 24.0

"

15

15
16

16

16

16

Kirghiz-Sinkiang (h = N).
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. In the latter

case, the focal depth
becomes 45 km.

Um  iP 09 29 15.6
Uua  iPp 15 11 18.3
Tadzhik SSR.

Ki ip 16 40 27.2
Ud  iP 16 39 26.9

Crete.

16

17

= [Imeé., Ud = UddehO].m,

Ki iP 23 18 56.7
Um iP 2% 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
Ix N 15 21
Mx Z 9.0 20O
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 zZ' 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 °
D = 10400 km = 93 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
iPsS 01 08 47
iPKXP 01 13 19.0
iSs 01 13 52
3! iP 00 56 36.9
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
North of Halmahera
(h = 15 km).
m = 6.5, M = 6.5 (Up,Ki).
Up: (PPS 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 FPeb. 17 (cont.)
Ki iP 01 29 03,0 Un iP 07 40 02.1
i 01 29 08.7 ipP 07 40 23,4
Sk eP 01 29 22 ua 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
Uda iP 01 29 24.6 ipP 07 41 08,3
North of Halmahers Japan.
(h = 90 xm). h = 80 km (Up,Ki,Um,Ud,De).
" 17 Ki iP 01 39 20.5 " 17 Ki  iP 09 18 25,6
Ua iPp 01 39 45.5 D Sk iP 09 17 57.6
i 01 39 57.7 Uud ip 09 17 25.6
North of Halmahera De iP 09 16 53,6
(h = N), Crete (h = 15 km).
" 17 ua iPp 01 50 05,0 " 17 Ki eP 20 27 09
North of Halmahera Un  iSKS 20 37 35
(b = N), eS 20 38 11
Philippine Islands
" 97 U4 iP 01 52 09.4 (h = 70 km).
North of Halmahera
(h = N). " 18 Ki —
miecr sec
" 17 Ud iP 02 14 06.5 Mx E 0.5 15
North of Halmahera Mx ¥ 0.6 16
(h = 80 xm). Mx Z 0.8 14
Um iS 02 18 52
" 17 Sk iP 02 17 52.7 Gulf of California
(h = N)c
" 17 i)} iP 02 48 48.1 ¢C
i 02 49 02.9 " 18 Up iPKP 05 34 12.9
North of Halmahera Ki iPKP 05 34 03.9
(h = 30 km), iSKP 05 37 30,5
. Unm iPKP 05 34 09.9
" 17  Ua iP 04 18 48,9 iSKP 05 37 36,2
North of Halmahera Ud iPKP 05 34 14.9
(h = W), De iPKP 05 34 26.1 C
ipPKP 05 34 54.7
" 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 km). " 18 Um iPKP 10 55 08.7
i 10 55 15,3
" 17 Up iP 07 09 39.3 Ud  e(PKP) 10 55 27
Um iP 07 09 13.5 C Kermadec Islands (h = N).
Uua iP 07 09 44.8
De iP 07 10 03.5 " 18 Up isg 13 02 03,7
Kurile Islands (h = 50 km). Sk eSg 13 03 52
Um  iSg 13 02 47.2
n 17 Up iP 07 40 24.1 Ud iSg 13 03 02.1
ipP 07 40 46.2 Southwest Pinland.
Ki iP 07 39 47.2 Explosion?
ipP 07 40 05,7

(cont, ) " 18 De iP 13 39 36.4
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,
De = Delary
1969 1969
Feb. 18 Um iSg 14 01 29.7 Feb. 19  (cont.)
Ud isSn 14 02 09.7 De  iPKP 03 41 17.3 C
iSg 14 02 37.3 Tonga~Kermadec Islands
Probably southwest Finland. (h = 160 xm).
Explosion?
" 19 Ua iP 04 06 52.3
" 18 Ki iPp 14 48 17.4 i 04 06 58,8
Atlantic Ocean (h = N).
" 18 Up iP 15 14 58.1
" 19 Ki iP 08 49 48,1
" 18 Ki @ iP 16 19 03.9 Um P 08 49 56
Ua iP 08 50 22,1
" 18 Ki epP 16 31 21 Formosa (h = 60 km).
" 18 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 13 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 Ud 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 ¢ Ud iP 18 38 34.9 ¢
West Pakistan
(h = 50 km). " 19 Um iP 18 41 02.9
" 18 Ki iSKP 21 03 45.2 " 99 Ki iP 20 39 50.5 C
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  iPXP 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 C Ud  iPKP 03 18 34.6
micr sec De iPKP 03 18 46,7
P zZ' 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
Un  iP 21 13 40.8 C iSn 04 53 52,1
Ud 3P 21 14 01.8 ¢ iSg 04 54 07.0
Burma (h = 160 km). Um 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 xm = 0.9, Explosion?
Origin time = 21 30 14.
" 20 Ki iP 06 42 06.8
" 19  Ki 1P 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 = Umned, 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 1.5
Mx E 8.1 21 Mx E 8,2 20
Mx N 8.5 17 Mx N 941 19
Mx Z 8.6 18 Mx Z 14 20
Xi iP 10 08 44,2 ¢ Sk iP 10 43 50.9 C
i 10 08 48.2 Un iP 10 43 35.6 C
ipp 10 12 43 isP 10 44 12,0
iSKS 10 19 16 iX 10 47 13.1
is 10 19 51 iPP 10 47 28,2
micr sec iPKKP 11 00 35.8
P Z 0.8 4 Ua iPp 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 z 15 19, (h = 80 ¥m).
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
Un ip 10 08 50.6 PP phases.,
i 10 08 54.4
i(PP) 10 12 27 " 20 Ud iP 11 06 59.6
i(SKS) 10 19 15 North of Halmahera
i 10 19 58 (h = 30 xm).
iPKKP 10 25 52.3
ua iP 10 09 07.2 " 20 U4 iPp 11 17 39.5
i 10 09 13.6 North of Halmahers
i 10 15 13.6 (b = 70 km).
i 10 19 58.8
iPKKP 10 25 37.8 " 20 Ua ip 12 28 11.6 ¢C
De iPp 10 09 20.4 North of Halmsahera
North of Halmahera (h = 70 km).
(h = 30 xm),
m = 6.5, M = 6,5 (Up,Ki). " 20 Ki eP 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 ¥m).
belong to another shock.
" 20 Um ip 13 08 30,7
" 20 Up ip 10 43 46.9
iPP 10 47 42 " 20 Unm iP 13 08 45.6
miecr sec ua ip 13 09 01.7
P Z' 0.1 1.0 North of Halmahers
Mx E 6.1 18 (h = 60 km).
Mx N 11 21
Mx 7 8.1 17 " 20 Ua ip 13 19 43.4
Ki iP 10 43 29.5 C i 13 19 51.1
ePKKP 11 00 41 North of Halmahera

(cont.) (h = 70 km).
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20

20

20

20

20

20
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- FE &
Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,
De = Delary
1969
Ud 1P 13 42 37.6 Feb. 21 Ki iP 07 23 25.9
North of Halmahera North of Halmahera
(h = 80 ¥m), (h = 90 ¥m).
va iP 15 51 5642 t 21 Up iP 07 33 53.9
North of Halmahera
(h = 60 ¥m), " 21 Um iP 08 50 39.7
Alaska (h = N),
Up eP 17 11 42
ipP 17 11 52,7 " up! isg 11 01 59.6
1SKS 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 Zir B2 18 Ume iPg 10 59 31.1
Ki eP 17 11 24 iSn 11 00 05.7
ipP 17 11 33.7 S 00201
iSKS 17 21 53 Ud) isn 11 01 14.1
micr sec RS 140G 1—28+4
pP Z' 0.2 1.4 :
Mx E 4.0 18 11 03 41.6
Mx N 5.5 21 y Norway,
Mx Z 5.7 19 66.4°N, 14.8°E,
Sk ipP 1T 11 55.8 Origin time = 10 58 24.
Um iP 17 11 31.7 C Solution checked with
ipP 17 11 38.6 readings from Norwegian anc
iPP 1715 14 FPinnish stations,
iSKS 17 22 00
Ud iP 17 11 48,9 C L 21 Um iP 11 33 193
ipP 17 11 57.5
iP®P 17 15 40.0 " KiR\_e_— 75450
North of Halmahera. iSg 17 34 37.5
h = 35 km (Up,Ki,Um,Ud), SkA iSg 17 34 45.4
M = 6.1 (Up,Ki). UmE iP 17 34 17.0
pP is bigger than P m
(on 2'). isg 17 35 04,5
Udf) esn 17 36 02
Up iP 17 26 03.5 i
Umn iP 17 25 52,7 Nordland, Norway,
Ud iP 17 26 05.5 66.4 N, 14.8E.
Origin time = 17 33 10,
Ud iPKP 18 16 32.4 C Explosion?
Tonga—-Kermadec Islands
(h = 620 km), " 21 Ki iP 18 09 52.2 ¢
Up iP 19 40 30,6 " 21 Up iP 18 44 35.7
Ki eP 19 40 11 Sk el 18 45 18.7
Ud eP 19 40 32 Um iP 18 45 16.5
it 19 40 38,2 i 18 45 30,5
North of Halmahera Ud eP 18 44 43
(h = 80 Xm). i 18 44 46.1
De eP 18 44 05
Um 1.2 20 19 37.8 i 18 44 17.2
Greece (h = 40 km).
Ud 1P 21 58 14,0

20
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Up =

1969
Feb.

n

"

Uppsala, Ki = Kiruna,

21

21

21

21

21

22

22

22

22

22

22
22

22

22

up i(P) 20
Um ePKP 21
De iPKP 21
Tonga Islands
(b = 40 ¥m).
Up iP 21
Ud iP 21
Up i(P) 22
i 22
Probably local.
Up iPp 23
Um eP 00
Ud iP 00
Albania,
Ua iP 02
Uuda iP 03
Up iP 04
i 04
Xi iP 04
Um iP 04
Ua iP 04
De eP 04
i 04
Up eP 10
Ki iP 09
Unm iP 09
vda  iPp 10
De iP 10
Kodiak Island (h
Up iP 10
Ki i(p) 10
Xi iPn 10
iSn 10
iSg 10
D = 330 km =
Um iSn 10
iSg 10

Northern Pinland.

- 17 =

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

45 54.5

05 29
05 47.4

53 00.4
52 47.2

02 10.0
02 15.1

46 54.1 C

40 26

39 54.4
29 56.6
38 27.2

51 01.5
51 06.7

50 54.8 C
50 56.5 C

51 17.9
51 20
51 241

00 04

59 10.7
59 38.7
00 12.8
00 25,5
= 70 km).

04 34.8
35 12.4

51 08.6
51 46.1
52 03.6
3.0 L]

52 27.1
52 58.8

Origin time = 10 50 20.
Explosion?

De

iPKP

(cont.)

12

34 06,7

1969
Feb,

n

22

22

22

22

22

22

22

22

22

(cont.)

De

i

12 34 10.2

Tonga~Kermadec Islands
(h = 240 Im).

Up iSg 12 38 26.2
Un iSg 12 38 59,2
Ud iSg 12 39 27.1
De eSg 12 39 54
Esthonia-Gulf of PFinland.
Explosion?
Up iP 13 11 15.4
i 13 11 18.7
Ud iP 13 18 22,5 D
Xi iPn 15 08 05,2
iSn 15 08 55,3
iLg1 15 09 06.4

Un

D = 470 km = 4.2°,

eSg

15 10 36

Northwest Russia.
Origin time = 15 06 57.

Explosion?
Up ip
i
De iP
Up eP
Xi iPp
Um iP
Ud iP

17 36 45.1
17 36 46.7
17 36 34.7

18 07 12

18 06 55.3
18 07 01.2
18 07 20.1

North of Halmahera

(h = 100 km).

Up

Xi
Um

Uua
De

iPKP

PKP
ePKP
iPKP
i
iSKP
iPKP
iPKP

Zl

18 30 15.53%
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 ¢
18 30 28.5 ¢

Tonga-Kermadec Islands

(h = 140 xm).

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



1969
Feb.

n

22

22

22

23
23

...‘}8-..
Uppsala, Ki = Kiruna, Sk
De

(cont.)

Um iP 20 47 00.2 C

ud iP 20 47 2147 C

India (h = 50 km).

Um iP 20 56 59.6

Uud  iP 20 57 15.1

Worth of Halmahera.

Ki iP 23 11 39.7 C
Um  iP 23 11 43.0 C
iSKS 23 21 30
is 23 22 32
iSS 23 30 05

Uda eP 23 12 00
Banda Sea (h = 540 km).
ua iP 00 17 44.1
Up iP 00 50 34.3
i(pp) 00 54 29.1
iPP 00 54 37
i 00 54 44.7
is 01 01 54
iPS 01 03 27
micr sec
P Z 1.3 6
P zZ' 0. 1.5
PP E 2, 5
PP Z 4. 5
PP zZ' 1. 2.0
Mx E 43 18
Mx N 75 19
Mx Z 49 7
D = 10900 km = 98°,
Ki iP 00 50 23.5 C
i(PP) 00 54 16.2
iPP 00 54 19
is 01 01 37
micr sec
P E 0.9 7
P Z. 2 7
P 2.0, 1.8
PP E 6, 7
PP K. 0; 7
PP Z 9. 7
PP z' 4. 3.0
S N 12 15
Mx E 60 18
Mx N 99 21
Mx Z 76 18
D = 10650 km = 96 .
Sk iP 00 50 45,2
iPP 00 54 52.8
(cont.)

i\ |nternavonal From the ISC collection scanned by SISMOS

= Skalstugan, Um =
= Delary

1969
Feb.

n

n

"

23

23

23

23
23

Umed, Ud = Uddeholm,
(cont.)
Um iP 00 50 26.0 C
i(PP) 00 54 16.8
iPP 00 54 27
i 00 54 31.2
is 01 01 42
ud iP 00 50 43.1 C
i(Pp) 00 54 45.8
De iP 00 50 48.8 C
i(PP) 00 54 50.0
i 00 55 06.6
Celebes (h = 15 km).
m=7.0, M = 7.4 (Up,Ki).
The phases marked as (PP)
belong to the group of earl;
PP phases.
Um iP 02 21 26.1
il 02 21 36.5
Japan (h = 30 km).
Up iPP 02 34 39.3
Umn e(PP) 02 34 15
De iPP 02 35 02.7
Celebes (h = N).
Um eP 05 34 57
Up i(pp) 06 21 12.8
micr sec
Mx E 1.7 18
Mx N 2.4 20
Mx Z 2.3 18
Ki —
micr sec
Mx E 1.7 19
Mx N 2.0 20
Mx 2 2.3 19
Sk iP 06 17 28.8
Un eP 06 17 11
i 06 21 22.2
Ud iP 06 17 36.2
i(PP) 06 21 34.0
Celebes gh = 7 km).
= 5.8 (Up,Ki).
Up]’ e 112033 .3
ifg 11 20 53.5
SkA. &— 4419266
iSg 11 19 31.3
Um & &— 14205072
11 21 19.0
ual 1P§ 11 18 50.3
iSn 11 19 31.8
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1969
Feb.

n

—_

Uppsala, Ki = Kiruna, Sk = Skalstugan, Um

23

23

23

24

9

L Ve ?
Origin time = 11

De = Delary

17

40.

Solution checked with
readings from Norwegian

stations.

Um iP 12 17 08.9
i 12 17 21.6

Up iP 12 52 39.8

ud iP 12 52 59.6

Ryukyu Islands
(b = 110 ¥m).

Up iPKP 14 54 26.4
Um iPKP 14 54 33,1
South Sandwich Islands
(h = N)l
Up iP 00 22 57.4
is 00 34 43
eSS 00 42 18
micr sec
io's E 1.1 20
Mx No2.7 22
Ix Z 2.2 22
Ki iP 00 22 42.9
ipP 00 23 15.0
i(pP) 00 26 31.9
iPP 00 26 57.1
iSKS 00 33 09
is 00 34 18
ePs 00 36 02
ePKKP 00 38 37
iss 00 41 42
micr sec
P Z!' 0.1 145
SKS E 0.7 5
S E 0.8 ]
S N 0.6 9
Mx E 1.9 20
Mx N 2.0 - 20
x Z 3.5 21
Sk eP 00 23 06
iPP 00 27 35,2
Um iP 00 22 47.3
i 00 22 49.1
ipP 00 23 18,2
iPP 00 27 11.1
iSKS 00 33 18
is 00 34 22

1969
Feb.

n

n

24

24

24

24

24

24
24

24

24
24

Umed, Ud = Uddeholm,

(cont.)

Um

Ud

Tanimbar Islands.

iPKKP
iss
iPKKS
iP

i

ipP
iPKKP

00
00
00
00
00
00
00

38 32.1
41 43

42 20

23 05.1
23 07.4
23 38.5
38 19.8

h = 130 kxm (Ki,Um,Ud).
m = 6.4, M = 6.0 (Up,Ki).
M not corrected for focal

depth.
Up iP 00 32 56.3
Ud iP 00 32 58,5 D
Up iP 01 01 59.0 C
Ud iP 01 02 00.4

i 01 02 10.5
Up iP 01 14 50.5
Ki iP 01 14 32,9
Um iP 01 14 35.4
Ud iP 01 14 55.9
Molucca Passage (h = 15 km).
Ki el 05 14

micr sec

Mx E 0.6 20

NMx N 0.7 18

Mx Z 1.0 18
Celebes (h = N).
Ki eP 11 53 20
Ki eP 14 16 18
Ki iP 15 38 06.8
Um iP 15 38 11.8
Ud iP 15 38 37.8
Mindanao (h = 50 km).
Ki iP 15 41 26.2
Ki i(P; 16 55 03.1
Um i(P 16 55 12,2

iSKS 17 05 35

iPS 17 07 33
Ua iP 16 55 20,3

ipP 16 55 31.9

North of Halmahera.
h = 40 km (Ud).
The phase denoted (P) at Ki,
Umn could be pP.
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1969
Feb.

!t

3]

n

n

24
24
24

25

25

25

25

25

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

- 20 =
Up = Uppsala, Ki = Kiruna,
De = Delary
1969
Ki 1P 19 28 30.7 Feb.
Uua iP 20 29 15.8
Up iP 22 56 %0.8
Ki ip 22 56 33.9 "
Sk ip 22 56 18.4
Um iP 22 56 35.5 "
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 iPp 01 48 17.1
Xi iP 01 48 00.4
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
iSKS 01 58 35 "
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
i 02 14 02.5
Um ip 02 14 15.4 "
i 02 14 18.9
Ud iP 02 14 06,2
Honduras (h = 15 km).
Xi eP 03 30 22
Up iPKP 04 10 55.8
micr sec "
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
ixX 04 11 19.3
ipPKP 04 12 09
isPKP 04 12 37
iSKP 04 13 51.7
Ud iPKP 04 10 57.7

(cont.)

25

25
25

25

25

25

25

(cont. )

Ud iX G4 11 31.4
South of Kermadec Islands.
h = 350 km (Um).

Ki ipP 05 16 54.6
Up eP 07 51 32
i 07 51 3%6.8
iS 08 01 56
nicr sSec
P Z' 0.1 1.0 o
D = 9400 km = 84 1/2".
Ki iP 07 51 24.4
micr sec
P Z! 0.1 1.0
Sk iP 07 51 15.0
i 07 51 18.4
Unm iPp 07 51 31.7
i 07 51 35.4
i3 08 01 57
Ud iP 07 51 22.8 D
De iPp 07 51 29.2

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

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
(h = 60 xm).
Um iP 13 17 30.0
Ua ip 13 17 05.8
South Atlantic Ocean
(h = N),
Up iP 13 48 29.7
iSn 13 52 03.4
Ki iPp 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,

1969
Feb.

n

25

25

25

25

25

25

- 27 -
De = Delary
1969
(cont.) Feb,
ud iSn 13 52 36.5
Turkey (h = 30 km).
Up ip 14 18 25.3%
ed 14 28 36
Ki e "
micr sec
Ix E 0.6 16 "
Mx N 0.5 15
Mx Z 0.7 15
Sk eP 14 18 36
Um iP 14 18 42.3
is 14 29 21
ua iP 14 18 17.0
i 14 18 21.5
South Atlantic Ocean
(h = N),
Up iPKP 15 01 25.6
Ki iPKP 15 01 112 @
Sk iPKP 15 01 22.0
Um iPKP 15 01 17.2 €
i 15 01 31.7
Ud iPKP 15 01 27.1
New Hebrides Islands
(h = 130 km).
Ki iP 16 33 05.2
micr sec
Mx E 0.2 11
Mx N 0.5 17
Mx Z 0.7 17
Um iP 16 33 57.0
i 16 34 07.9
ua iP 16 34 41.0 "
i 16 34 50.5
Svalbard (h = N).
Ki iPg 16 55 08,8 C
iSg 16 55 19.3
iRg 16 55 23.9 "
D =90 km = 0.8,
Um iSg 16 56 39.0 L

Probably explosion at
Gdllivare, Swedish Lapland.
Origin time = 16 54 53,

KiR isg 17 34 50,1
Skf\ iSg 17 34 54.5
Um€ iSg 17 55: 174
va) isg 17 36 47.9

25

25

26

26

26
26

26

{conte)

Nord%and, Nogway,
66.4°N, 14.8°E.

Origin time = 17 33
Explosion?
Ki eP 18 27
Up iP 01 31
iS 01 33
iLg1 01 34
micr
Mx E 0.4
Mx N 0.6
Mx Z 0.4
Ki iPp 01 32
i 01 37
iLg1 01 39
micr
Mx E 0.6
Ix N 0.3
Sk iP 01 31
ilg2 01 36
Um eP 01 31
g 01 35
iLg1 01, 37
Ud eP 01 30
is 01 33
iLi 01 34
De iP 01 30
e 01 30
iLg1 01 32
South Germany (h =
M = 4.3 (Up,Ki).
Umn  iS 01 53
isS 01 57
Ud 1P 01 43
Celebes Sea.
h = 670 km (Um).
Ud iPp 02 17
Ud iP 04 36
Ki eP 08

21.

19

17.7
56.2
55
sec

28.8
40,5
02.6
Sec

10
40.7
3545
54
59.9
06.1
56
24.7
11.6
04.6 C
26.5
42.9

25 km).

17
23
35.6 C

11.9

57.8

iPn 09 53 24,8
iSn 09 54 24.3
i 09 54 43.8

D = 540 Jem—a79
09 57 12.9

SkA- is
(conta)”
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- 22
Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,
De = Delary
1969 1969
Feb. 26 Feb. 27 (cont.)
Um iSg 13 54 02.9
Nortgwes Rugsia, Uud i 13 54 05.8
67.2°N, 33.1 E. iSg 13 54 31.6
Origin time = 09 52 09. De iSg 13 54 57.0
Explosion? Esthonia~-Gulf of Finland.
Explosion?
n 26 Xi iP 11 22 47.6
" 27 Um iP 14 02 12.0
" 26 Um iP 12 25 17.5
" 27 Sk eP 14 58 47
" 26 Up iP 12 41 01.8
Ki iP 12 42 08,2 " 27 Ua eP 16 35 39
Sk iP 12 41 41.5 C
Ud ip 12 41 09.7 " 27 KXi ip 17 35 16.2
i 12 41 19.9 Sk iP 17 35 22.6
De iP 12 40 39.0 i 17 35 29.8
Dodecanese Islands Umn eP 17 35 23
(h = 25 ¥m). i 17 35 44,6
" 26 Ki eP 13 55 15 w27 Up i(P) 21 17 24.9
Unm iP 21 16 45.1 C
" 26 Xi iPn 14 36 22,2 i 21 17 05.1
iSn 14 37 11.1 Uua iP 21 17 34.5
iLig1 14 37 2%.6
D =460 km = 4.1". " 27 Ud ip 21 27 10.9
Sk eSg 14 40 13
Umn  iSg 14 38 59.7 n 27 Up iP 21 46 23.4
Northwest Russia.
Origin time = 14 35 16. n 28 Up iP 02 46 40.5 C
Explosion? is 02 51 34
micr sec
" 26 ud ip 15 07 40.8 ¢ P E 67 12
P N 53 12
" 26 U4 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
" 26 Um iP 19 14 22,3 ¢ D = 3300 km = 29 1/2°,
Ud iP 19 14 20.2 ¢ Ki ip 02 47 36.5 C
mier sec
" 26 Un iP 21 01 00.5 P E 68 6
i 21 01 16.1 P N 65 &
P Z 120 8
" 27 Ki iP 04 16 16.9 P Z' 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 ¢
"oo27 ud 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 km).
Ki iSg 13 56 04,9 =77 M=17,9 (Up,Ki).
(oont.) (cont.)
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan,
De = Delary

1969
Feb., 28

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

waves.
Up iP
Ua iP
Up ip
P
Ki iP
P
Sk ip
i
Um iP
Ua iP
De iP

03 18
03 18

04 31
micr
Z2' 0.7
04 32
micr
Z' 301
04 31
04 32
04 32
04 31
04 31

Atlantic Ocean, off
Portugal (h = N).
m = 605 (Up’Ki)o

ud

Up
Un

o[}

iP

iP
ip
i
iP
i

08 09

10 05
10 06
10 06
10 05
10 06

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

Ud iP
i
Up
Mx
Mx
Mx
Ki
Mx
Mx
Mx
Um eSS
Celebes
M =5.8
Up iP

(cont.)

é

12 05
12 05

S
—
o

E
N
Z

h = 50 km),
Up,Ki).

- 23 -

38.9
44.5

42,0
sec
0.9
37.9
sec
2.5
51.1
04.5
1344
30.6
09.8

52,2

57.4
28.2
46.2
45.1
08.8

17.8
42.7

sSec

13 57 42.4

C
C
C

1969
Feb,

n

t

n

1

11

Un = Umed, Ud = Uddeholm,

28

28

28

28

28

28

28

28

28

28

(cont.)

Ud iPp 13 57 46.6
Kamchatka (h = 60 km),
De iP 15 17 30.8
Um iP 15 27 18.6
Ua iP 15 26 35,5

Atlantic Ocean, off

Portugal (h = 25 km).

Ud ip 17 52
Um iP 18 22
Un iP 18 31
Ud ip 18 30

Atlantic Ocean, off
Portugal (h = N).

Ud iP 19 37
Ki iP 21 24
ud iP 21 23
Un iP 21 43

i 21 43
Ud iP 21 43

e 21 44
Um iP 21 47
Ud iP 21 47

Markus B&th
December 1, 1969

04.1

59.8
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SEISMOLOGICAL BULLETIN
UPPSALA, KIRUNA, SKALSTUGADN, UME A&,

UDDEHOLM ani DELARY

Uppsala (Upg: 59751.5'N, 17,37.6'B; h=14m
Kiruna (ki): 67°50.4'N, 20°25,0'B; h = 390 m
Skalstugan (Sk):  63°34.8'N, 12016.8'E;  h = 580 m
Umed gum t, 6348.9'N, 20.14,2'E; h=16m
Uddeholm Ud): 60_05.4'N, 13,36.4'8;  h =240 m
Delary (De): 56 28,3'N, 13°52,1'E; h = 150 m
MARCH 1-31, 1969
1969 1969
Mar. 1 Up eP 00 51 04 Mar. 1 (cont.)
Ki 4P 00 51 23,7 . Um iP 10 59 36,2
Um  iP 00 51 01.8 Ud iP 11 00 07,1
i 00 51 12.9 3 11 00 17.2
Ud eP 00 51 31 Kurile Islands (h = 80 km).
© 00 51 47
" 1. Um iP 12 24 23,9
"1 Ki i(Sg) 01 30 58,2
" Kif iPn 12 49 08,8
"o Um  iP 02 13 21,8 iSn 12 50 05.0
1 02 13 30,6 ke d poo50025,
Ud  iP 02 13 52,7 = =T,
i 02 14 03,2 UmG- iSn 12 50 48,4
Japan (h = 60 km). iSe— 12 51 28.8
If the second phases are SkA iSg 12 52 58,1

pP, the focal depth Tortwes SSTa
becomes 30 km, 67.9°N, 32,8°E,
— —-T Origin time = 12 47 55.
B KiQ iPn 08 18 20.3 ( Explosion?
iSn 08 19 14.9 :
4Lgd 08 19_3%ﬁp "9 Um iP 13 40 20,0
D =—540—dmmr———_r b
SkA. eSg 08 22 14 E 1 Up iP 15 08 05.7
UnC iSn 08 20 00.3 i 15 08 11.7
i J Ki iP 15 07 59.3
K2 - o - 0 Y Y - & 15 08 05,0
Nbrtgwest Rugsia, Sk iP2 15 08 30,7
68.0°N, 32,7 E. Umn iP2 15 08 01,8
Origin time = 08 17 08. Ud iP 15 08 21.8
Lfgplosionf 1 15 08 27,6
De iP 15 08 24.6
"9 Up iP 10 48 59,0 Kirghiz-Sinkiang (h = ),
ipP 10 49 11,5 Double P, of Feb. 11, 1969,
Sk eP 10 48 45 22 16+ Sk and Um have
Um iP 10 48 32,5 C recorded only the second P,
Ud iP 10 49 03.8 C If the second phase is
ipP 10 49 14.3 interpreted as pP, the focal
Kurile Islands. depth becomes 25 km,
h =40 km (Up,Ua).
. 1 Uud iP 19 08 58,3
"9 Up iP 11 00 02.6 (cont.)

(cont.)




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

1969
Mar,

n

n
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(cont.)
ud i 19 09 10.0
Bt t———0%4T 2T
Kip ePg 03 44 13

iSg 03 44 40,3
Un{ iSn 03 45 07.1
UaD eSg 03 47 59

orthern Finland,
66.7°N, 24?3%3.

Origin time = 03 43 31.
Explosion?
Up iP 05 01 01.8
Ki iP 05 00 45.6
micr sec
P 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
iSg 06 35 53,1
Ud 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
Umn iP 13 07 08.9
Ua iPp 13 OF 37.5
ipP 13 07 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
(h = 450 ¥m),
Up S
micr sec
Mx 0.8 i
Mx 1.9 19
Mx 1.4 18
Ki ——
micr sec
Mx E 0.8 17
Mx N 1.2 19
(cont.)

Umed, Ud = Uddeholm,

(cont.)
Ki

Mx
Um eSS
Celebes
M =5,6
Up iP

i
Um iFP

il
Ud

1P
i

micr sec

1.4 15
14 28 59

h = 50 km).
Up,Ki).

18 07 04.5
18 07 18.8
18 07 35,9
18 07 57.8
18 06 53.3
18 07 14.8

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

Um iP
Up iP
i
Mx
Ki eP
Mx
Mx
Um iP
Ud iP
Mindoro
M = 5.5
Up iP
s &
Ki iP
Um 8
Ud iP
Mindoro
Um iP
Ud iP
Mindoro
Up iP
i
iS
iPcP
iLi
iLg1
ilg?2
P
P
P
S
S

(cont.)

]

21 33 03.8

22 33 50,9
22 34 00,0
micr sec
1.6 20
22 33 39
micr sec
0.6 13
1.2 19
22 33 43.8
22 34 05.5

h = 50 km).,
Up,Ki).

22 49 24.7
22 49 45,6

50 k.l'II.) N

01 03 52.3
01 03 53.9
01 07 38
01 08 01.0
01 09 %1
01 09 55.6
01 10 42
micr sec
2

2
1.2
6
9
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Centre «r  vrr~we——y; - - Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,
De = Delary
1969 1969
Mer., 3 (cont.) Mar. 3 Un iP 14 11 20.8
Up nicr sec i 14 11 27.6
S Z 2.2 8 Ua iP 14 11 36.6
Mx E 15 12 West Pakistan (h = N).
Mx ¥ 15 13
Mx Zz 20 13 "noo3 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
ili 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 19 P z' 0.5 1.0
D = 3100 km = 28°, Mx E 5.6 17
Sk iP 01 04 37.8 Mx N 4.3 17
iPeP 01 08 12.6 Mx Z 9.2 18
iPeS 01 11 47.5 Sk iP 14 59 5044 C
iLg1 01 12 41.4 Um iP 14 59 38.8 C
Un 4P 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 Uqg iPp 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 0% 27.0 D ipP 15 00 43,1
iPP 01 03 40.4 iPP 15 03 00.8
iLg2 01 09 38.7 Kamchatka.,
Turkey (h = 4 km). h = 40 xm (Up,Um,Ud,De),
m=5.7,M=5,8 (Up,Ki). m= 6,7, M = 5.8 (UpyKi).
" 3 Up iP 06 29 20.7 "3 Up iPKP 17 09 51.2
i 06 29 24,3 Ud iPKP 17 09 53,2
micr sec De iPKP 17 40 02.9 C
P z' 0,1 0.6
Ki iP 06 29 24,4 C o3 Up _—
Sk ip 06 29 42.8 C micr sec
Un  iP 06 29 17.2 C Mx N 1.6 20
Ud  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 7z 2,8 21
" 3 Up iP 09 06 35,7 Samoa Islands (h = N).
ipP 09 06 56,8 M =5.9 (Up,Ki).
Ki iP 09 06 16.4
ipP 09 06 39.4 LU} 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
Ua iP 09 06 42.2 D micr sec
ipP 09 07 05,2 P Z' 0.1 0.5
Leyte. h = 90 km (Up,Ki,Um, Ki iPp 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. 13 Up 4P 20 52 46.7 C  Mar, 14 (cont.)
Ki a 20 52 41.1 Sk ipP 09 00 04,2
Sk 4P 20 52 58,0 C iPP 09 02 28.4
Um iP 20 52 41.2 ¢ iPKKP 09 17 43.7
U@ iP 20 52 55,3 ¢ Un iP 08 %9 36,1 C
Java Sea (h = 500 km), ipP 09 00 20,6
iPP 09 02 59.3
" 13 va 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 52.7 i PRKP 09 17 35,2
D = 100 xm = 0.9°, Ud iP 08 59 26,6 C
Umn 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).
Iuapland. m = 5-9, M =57 (UP!K]’S'
Origin time = 22 53 20, M uncorrected for focal
depth.
" 14 Ki e(8n) 06 29 13
i(Lg1) 06 29 34.5 " 14 Um iP 10 00 28.6
i 10 01 03.2
" 14 Up iP 08 59 36.6 C
ipP 09 00 22.1 " 14 Up iSg 12 44 48.6
iPP 09 03 01,7 Un iSg 12 45 17.4
es 09 09 40 Uvd 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 " 14 up i(p) 14 12 32.9
pP ' 0.1 1.0 Um 4P 14 12 26.6 C
PP Z 1.3 5
PP 2! Ds1 1.8 " 14 Up iPKP 1417 5141
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 20 Kermadec Islands
D = 9550 km = 86", (h = 130 ¥m).
Ki 4P 08 59 29.4 ¢
ipP 09 00 14.0 " KiP isg 18 33 40.4
iPP 09 02 43,8 Sk A eSg 18 33 44
esS 09 10 45 Um iSg 18 34 07.7
iPKKP 09 17 38.4 and,
micr sec 66.4°N, 14.8°E.
P A P Origin time = 18 32 11.
P zZ' 0.1 1.5 Explosion?
pP Z 1.4 5
pP ZE 1.5« 2.5 " 15 Up iP 03 13 02.1
PP FL OLR - 1.5 Ki iP 03 12 17.1
S E 1.7 8 Sk iP 03 12 52,2
S N 0.8 9 Un 4P 03 12 37,0
Mx E 2,5 15 Ud iP 03 13 07.7
Mx N 1.4 18 Japan (h = N),
Mx Z 1.9 =29
D = 9350 km = 84°, " 15 Up iP 04 31 04.0 C
Sk iP 08 59 19,5 Ki 4P 04 30 15.2 C

(cont, ) {cont. )
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Up = Uppsala, Ki = Kiruna,

1969
Mar. 15

n 15

- 11 =

Sk = Skalstugan,

De = Delary
1969
(cont.) Mar.
Umn iP 04 30 37.5
Ud iP 04 31 08.8
Okhotsk Sea (h = 520 km).
Um iP 06 %36 07.1
M
Up 4P 08 31 38.0
i 08 31 40,1 u
iPn 08 31 54.3
Ki iP 08 32 11.5 C
iPn 08 %2 57.1 "
Sk ePn 08 32 58
Um iPn 08 %32 20,0
is 08 %6 55.4 n
Ud 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 23,0
ipP 11 58 32,7
Ceram Sea. h = 35 km (Um).
Un iP 12 45 16.7
Up iP 13 46 32,5 C
ipP 13 46 45,5
micr sSec
P Z' 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 z' 0.1 1.0
Mx E 1.1 17
Nx N 1.0 17
Sk iP 13 46 10,3
Un  iP 1% 46 05.5 C
ipP 13 46 17.6
Ud 4P 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).
Um  iPKP 15 17 28,9

South of Australia (h = N),

Ki iPn 21 0C 50.1
iSn 21 01 36.4
iLg1 21 01 51.0

D =420 km = 3,8,
(cont.)

Un = Umed, Ud = Uddeholm,

15

15

16

16

16

16

16

Q

Q

(@]

Q

C

C

C

(cont.)
Um iSg 21 03 19.4
Probably northwest Russia.
Origin time = 20 59 50,
Explosion?
Un iP 22 47 47.6
Um iP 03 01 56.3
i 03 02 02,2
Um iPKP 03 42 19.1
Loyalty Islands (h = N).
Up iP 14 20 44.6
Xi ip 14 21 17.2
Sk iP 14 21 14.3
Un iP 14 20 57.2
i 14 21 06.0
Ua i?P 14 20 56,2
Carlsberg Ridge (h = N).
Up iP 16 05 38,0
ipP 16 05 52.3
is 16 14 53
micr sec
P Z' 0,2 1.2
3 N 1.0 6
Mx E 2.8 21
Mx N 4.3 18
Mx Z 5.7 1g
D = 8000 km = 727,
Ki iP 16 04 57.0
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
x N 3,3 18
Mx Z He1 18
D = 7200 kn = 6,5°.
Sk iP 16 05 30,5
Um iP 16 05 15.1
ipP 16 05 29,5
iS 16 14 13
iSeS 16 15 05
eSS 16 18 37
Ud iP 16 05 44.9
Japan. h = 55 km {Up,Um),
m = 6.1, M = 5.8 (Up,Ki),
Um iP 16 08 36,6
Ud iP 16 09 06,7
ipP 16 09 21.9
Japan, h = 55 xm (Ud),
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,
De = Delary
1969 1969
Mar. 16 Um iP 16 27 14.4 Mar. 18 (cont.)
Ki micr sec
" 16 Um iPp 17 07 50.5 Mx E 0.9 20
i 17 08 06.9 Mx N 1.0 20
Ud eP 17 08 25 Mx Z 2.8 19
i 17 08 35,5 Sk  iPKP 03 44 54.2
Japan ( h = 40 km). Um  iPKP 03 44 42.3
Loyalty Islands
" 16 Up iP 23 11 31.9 (h = 15 km).
Ki iP 23 11 08,7 D M = 5.8 (Up,Ki).
Sk iP 23 11 35.7
Un  iP 23 11 16,7 D " 18 Sk  ePKP 03 52 12
i 23 11 28,2 Um  ePKP 0% 52 06
Ud iP 23 11 41.0 Loyalty Islands (h = N),
Formosa (h = 150 km).
" 18 Um iPKP 04 00 45.0
" 17 Up  iSKP 01 16 54.4 i 04 00 53.3
i 01 17 01.7 Tonga Islands (h = 40 km).
Ki  iPKP 01 14 03.3
iSKP 01 16 28.4 " 48 Ki eP 04 24 46
micr sec Um eP 04 24 14
SKP  Z' 0.1 1e3 Atlantic Ocean, off
Sk iSKP 01 16 47.0 Portugal (h = 25 km).
i 01 16 50.6
Um  iPKP 01 14 05.4 " 18 Up iP 05 20 03.7 C
iSKP 01 16 41.4 Ki eP 05 19 16
Ud  ePKP 01 14 18 Sk eP 05 19 46
iSKP 01 16 55.7 Um iP 05 19 38.0
i 01 17 04.2 Ud iP 05 20 08.8 C
Fiji Islands (h = 610 km). Kurile Islands (h = 35 km).
" 17 Ki  ePKP 01 19 51 " 18 Sk iP 09 21 55.9
Um  iPKP 01 19 58.8
iSKP 01 22 31.4 " 18 Sk iP 13 02 57.2
Ud  iPKP 01 20 09.5
Piji Islands (h = 630 km). " 18 Up iP 16 27 44.2 D
ipP 16 27 57.1
" 17 Un iP 01 25 24.3% micr sec
P Z' 0.4 1.2
" 17 Up e(PKP) 01 48 07 Mx N 1.2 20
Ki  iPKP 01 48 03,5 Mx z 1.3 17
Sk  iPKP 01 48 14.4 Ki iP 16 26 58.2 D
Um  ePKP 01 48 06 ipP 16 27 11.1
iSKP 01 50 42.9 i 16 27 21.5
Uua iPKP 01 48 20.6 micr sec
Fiji Islands (h = 620 km). P Z' 0.3 1.0
Mx E 0.5 13
" 47 U4 iP 03 36 34.8 Mx N 0.4 13
Mx z 0.7 15
" 18 Up ——— Sk iP 16 27 32.7
micr sec ipP 16 27 46.0
Mx E 1.0 20 Um  iP 16 27 19.5 D
Mx N 1.7 21 ipP 16 27 32.0
Mx z 2.7 21 i 16 27 42.1
Ki  ePKP 03 44 45 (cont.)

(cont.)
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Up = Uppsala, Ki = Kiruna,

R

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

1969 1969
Mer. 18 (cont.) Mar., 19 (cont.)
Um  iS 16 36 01 Aleutian Islands (h = N).
iss 16 40 19
va ip 16 27 49.3 D n KiEH iPn 12 44 57.9
ipP 16 28 02,8 iSn 12 45 56,0
De iP 16 28 07.4 e 2461971
ipP 16 28 20.4 S=530Xm = 48—
Kurile Islands. sk isg 12 48 43,2
h )= 50 km (Up,Ki,Sk,Um,Ud, Un C iSn 12 46 32,0
De). 0 S 2 B
m= 6.4y, M = 5,2 (Up,Ki). Northwest Russia,
The dilatation (D) for P is 67.5°N, 33,0°E,
probably preceded by a very Origin time = 12 43 42,
small compressional motion. Explosion?
" 18 Up iP 20 19 11.4 1 19 Up iP 14 10 49,0
" 18 Up iP 20 42 21,0 iﬁP }i }: z?‘g
Ki iP 20 41 34.3 .
micr Sec is 14 20 11
Ix E 0.5 14 iSes 14 20 39
Mx N 0.6 17 micr sec
lx zZ 2,0 22 P zZ' 0.1 0.6
Sk eP 20 41 51 pP Z' 0.3 0.8
i 20 41 57.0 S E 0.3 3
Um  iP 20 41 59.2 Mx E 0.9 12
is 20 50 42 Mx N 0.8 14
Ud iP 20 42 12,6 Mx Z 0.9 12
Vancouver Island (h = N). D = 8300 km = 74 1/2°.
Ki ip 14 10 19.0
" 18 Um iP 20 46 26,6 iPcP 14 10 41.1
ipP 14 11 00.4
" 18 Up iPKP 22 54 54.4 iPa 14 15 13
Um  iPKP 22 54 47.6 is 14 19 15
Ua  iPKP 22 54 54.9 iSeS 14 20 01
i 22 55 00.5 micr sec
De  iPKP 22 55 06.6 P 2V 0.1 1.0
Tonga~Kermadec Islands pP Y 0.2 1.2
(b = 70 xm). S E 0.7 5
lix E 0.4 9
" 18 Up iP 23 04 56.1 Ix N 0.4 10
Ki iP 23 04 23.9 C Mx Z 0.6 9,
Sk eP 23 04 54 D = 7800 km = 70°,
Un iP 23 04 36.9 C Sk iP 14 10 50,0
£ 23 04 47.5 ipP 14 11 30.4
Ua iP 23 05 04.0 eS 14 20 14
Japan (h = 60 km), Um iP 14 10 30,9
ipP 14 11 11.0
" 18 Up iP 23 41 10.7 iX 14 11 24.4
Ki iP 23 40 19.5 iPP 14 13 18
Sk iP 23 40 57.1 is 14 19 36
Um  iP 23 40 4%.8 iSes 14 20 14
Ua '+ iP 23 41 15.5 Ud iP 14 10 57.6
Kurile Islands (h = 90 km). ipP 14 11 39.7
3% 14 11 50.3
" 19 Uya iP 08 41 08.3 De iP 14 11 10.9
(cont. ) i 14 11 46.5

(cont. )
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1969
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n

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

19

19
19
19

19

19

19

20

s el
De = Delary
1969
(cont. ) Mar.
Ryukyu Islands.
h = 160 km (Up,Ki,Sk,
Um,Ud).

m = 5-7, M = 5e3 (UP,KJ..).
M uncorrected for focal
depth. Well developed
higher-mode surface waves
(Up Press-Ewing).

Up
Up

Up

Ki

Un
Ud

iB

ip

P Z!

B Al
iP
iP

15 27 07.8

16 02 12,3

16 19
16 19
micr
0.1

16 19
micr
0.1

16 19
16 19

19.7
31.1
sSec
0l5
00.8
Sec
1.0
07.8
27.8

Iuzon (h = 80 km),
m = 6,1 (Up,Ki).

Up iP 18 30 03.8
Ki iP 18 29 17,5 C
micr sec

P Z' 0,1 1.0
Sk iP 18 29 52.6 C
Um iP 18 29 38.4

: 3 18 30 01.1
Ud 1P 18 30 09.3 C
Kurile Islands (h = 50 km).
Up iP 21 32 19.0
Um iP 21 32 27.7

3 21 32 33.8
Ud iPp 21 32 29,2 C

i 21 32 37.1
Ud XP 22 53 32,2
Up iP 08 29 55.8

iSKS 08 40 12

micr sec

P z! 0,2 1.2

SKS E 0.4 9

SKS N 0.6 T

Mx E 1.3 17

Mx N 2,7 15

Mx Z 3.0 16
(cont. )

n

20

20

20

20

(cont. )
Ki iP 08 29 26,2
is 08 39 02
iSKS 08 39 42
miecr sec
P Z' 0.2 1.3
S E 0.7 8
SKS N 0.6 8
Mx E 1.9 13
Mx N 1.6 16
Mx Z 3.4 13
Sk iP 08 29 31.8 C
Umn iP 08 29 43,4 C
is 08 39 41
va iP 08 29 48.1
De iP 08 30 02.6
Gulf of California
(h = 20 xm).
m= 6,0, M = 5.7 (Up,Ki).
Up iP 08 35 16.8
Ki eP 08 34 45
Sk eP 08 34 52
Ud eP 08 35 08
Gulf of California (h = N).
Up 1iSg 12 40 54.0
Ki eSg 12 43 25
Um iSg 12 41 24.3
Ud iSg 12 41 55.0
De iSg 12 42 20.6
Esthonia~Gulf of Finland.
Explosion?
Up iP 13 42 20.9
mier sec
P Z' 0.1 0.6
Ki eP 153 41 43
Sk eP 13 42 18
Um iP 13 42 02,3
Uva iP 13 42 27.8
De iP 13 42 40.6
South of Japan.
(h = 430 xm).
Up iP 15 32 08.1

iSg
iSg
iSg
Ud iSg
(cont.)

16 19
16 19
16 21
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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, Nogway, m= 6.7, M = 6.3 (Up,Ki).
66.4 N, 14.8°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.
iSKsS 16 42 30
is 16 43 00 " 20 Up iP 16 38 00.2
micr sec Ud iP 16 37 57.4
P Z 0.9 2
P Z' 0.5 0.9 n 20 U4 iP 16 51 38,1
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 iPp 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. 4_]
iX 16 31 48.6 Underground explosion.
iSKS 16 42 06
is 16 42 33 i 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 7' 0.1 0.8
P Z' 0.7 1.3 Xi iP 18 26 08.7
SKS E 6.7 10 Sk iP 18 26 41.4
3 ¥ 3,0 8 i 18 26 48.9
Mx E 6.0 16 Um iPp 18 26 36.0 C
Mx N 3.9 16 ipP 18 26 47.8
Mx Z 7.3 16o iPeP 18 27 10.5
D = 9800 km = 88". Ua iP 18 27 02,8 ¢
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 "o20 vUa i(p) 18 30 33.2
iSKS 16 42 12
i1PKKP 16 49 25.2 " 20 Ki iP 21 48 02,0
eP! p! 16 57 31 Um iPp 21 48 16.9
Ud ip 16 32 10.3 ud iP 21 48 42.6
i(PP) 16 36 09.9 Bonin Islands,
iPKKP 16 49 14.7
De iP 16 32 17.7 D " 20 Um e(P) 23 32 23
iX 16 32 22.% Ud iP 23 31 42.1
iy 16 35 11.8 Up iP 23 51 47.5
iPP 16 36 06.4 Xi ip 23 51 28.5
Mindanao (h = N). Sk iP 23 51 51.1

(cont.)

(cont.)
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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 Ud iP 03 21 29.0
iy 23 54 06.8 Gulf of California.
Ua iP 23 51 54,7 Origin time = 03 09 23,
De iP 2% 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 bheen
reported by the USCGS,
" 21 Up iP 03 16 25,2 C
ipP 03 16 35.0 " 21 Up iP 03 32 51,0
iPP 03 19 01.2 Xi iP 03 32 20.8 C
es 03 25 36 Sk ip 03 32 26.4
micr sec Um iP 03 32 38,5
P Z' 0.1 1.0 Uud iP 03 32 42.4
S E 0.4 8 Gulf of California.
Mx E 1.4 19 Origin time = 03 20 39,
Mx ¥ 1.5 15
Mx Z 1.3 16 "29  Up iP 0% 44 34,2
D= 7850 km = 70 1/2°, Ki 4P 03 44 04.7
Ki ip 03 15 43,2 C Um iP 03 44 21.3
ipP 03 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 03 46 30
Mx N 2.2 18 Um eP 03 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 iPp 04 05 53.5
iPP 03 18 49.5 Xi iP 04 05 23.5
Um iP 03 16 01.9 C Sk iPp 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
Ud 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
Ud iP 03 19 39.6 Mx Z 1.0 16
Gulf of California Ki iP 04 07 58.5
(h = N). micr sec
Mx E 1.0 14
" 21 Up iP 03 21 33.0 Mx N 0.5 15
Ki iP 03 21 02.9 Mx Z 1.0 14
Um iP 03 21 24.3 C Sk eP 04 08 04

(cont.) (cont.)
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Up = Uppsala, Ki = Kiruma, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,
De = Delary
1969 1969
Mar. 21  (cont.) Mar. 21  (cont.)
Ua iP 04 08 19.4 Gulf of California (h = N).
Gulf of California.
Origin time = 03 56 16. "o 29 Up iP 05 08 33.3
M = 5.3 (Up,Ki). i 05 08 35,7
is 05 18 43
1" 21 Up iP 04 15 44.6 micr sec
Ki iP 04 15 13.9 P Z' 0.2 1.3
Unm P 04 15 30 S E 0.5 9
Gulf of California. Mx E 1.5 16
Origin time = 04 03 3%2. Mx N 2.0 20
Mx 7 2.7 13
" 21 Up eP 04 24 38 D = 9000 km = 81",
Ki iP 04 24 09,2 Ki iP 05 08 03,1
Sk iP 04 24 14.4 i 05 08 05.4
Un  iP 04 24 26.3 eS 05 17 47
Ua iP 04 24 29.9 iSeS 05 18 20
Gulf of California (h = N), micr sec
P zZ' 0.3 1.5
"21  Up iP 04 34 05.5 S E 0.7 8
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 Unm iP 05 08 18.5
Gulf of California. i 05 08 23,4
Origin time = 04 22 27, is 05 18 20
Ud  iPp 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
Um  iP 04 38 23,8 Gulf of California (h = N).
Ua  iP 04 38 28.2 m=5.9, M = 5,7 (Up,Ki).
Gulf of California (h = N), Multiple P.
" 21 Ki P 04 50 39 " 21 Um iP 05 10 14.4
i 04 51 08.6 Ua  iP 05 17 57.1
Sk eP 04 50 47
Gulf of California. " 21 Ki eP 05 20 09
Origin time = 04 38 58,
21 Up iP 05 26 39.8
mo29 Up iP 04 56 42.7 Ki iP 05 26 08.7
Ki iP 04 56 13.4 Um  iP 05 26 27.0 C
Um iP 04 56 30.4 Gulf of California (h = N).
Gulf of California (h = N).
"21  Ki 4P 05 51 42.0
n 21 Up ip 04 59 16.7 Gulf of California
Ki 1P 04 58 47.6 (h = 30 km).
Sk eP 04 58 52
Un  iP 04 59 03.6 " 21 Ki @ iP 06 02 24.5

(cont.) (cont.)




International

Seismological
Centre

- 18 =
Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,
De = Delary
1969 1969
Mar. 21  {(cont.) Mer. 21 Up iP 07 33 25,5
Sk iP 06 02 30.9 micr sec
Umn iP 06 02 42.0 Mx E 0.7 16
Gulf of California (h = N), Mx N 1.4 17
Mx Z 1.5 19
"2t Up 1P 06 11 29.6 Ki iP 07 32 54.8
Xi iP 06 11 00.1 nier sec
micr sec P 7' 0.1 1.0
P Z' 0.1 1.5 Mx E 1.0 14
Sk iP 06 11 05.8 Mx N 0.7 16
Um iP 06 11 17.5 Mx 2 1.6 14
Ua P 06 11 21 Sk iP 07 32 58.7
Gulf of California (h = N). Um iP 07 33 10.6
Uda  iP 07 33 16.7
"mo29 Up iP 06 17 30.0 Gulf of California
Ki iP 06 17 00.3 (h = ¥).
Sk iP 06 17 05.4 M = 5.4 (Up,Ki).
Um iP 06 17 18.7
Ua  iP 06 17 21.9 " 21 Ki €P 07 36 15
Gulf of California Um eP 07 36 32
(h = 20 ¥m). Ua iP 07 36 38.0
Gulf of California.
"roo29 Up 1P 06 46 39.4 Origin time = 07 24 33.
is 06 56 47
nicr sec " 21 Ki iP 08 16 03%.1
P Z 0.6 4 i 08 17 21.0
S E 0.4 8 Um iP 08 16 23.3
s N 0.3 5 Ud eP 08 16 27
Mx E 1.4 18 Gulf of California
Mx N 1.7 17 (h = N).
Mx Z 1.6 17
D = 9000 km = 81, "m21 Up iP 08 51 05.6
Ki iP 06 46 08.9 Ki iP 08 50 35.7
eS 06 55 49 Sk iP 08 50 41.3
eScS 06 56 20 Um iP 08 50 53,2
micr sec Ua iP 08 50 56,7
P Z' 0.3 1e5 Gulf of California
S E 0.5 8 (h = N),
Mx E 1.4 15
Mx N 1.5 17 " 217 Sk iP 09 08 07.1
Mx z 2.6 14 Gulf of California (h = N).
D = 8400 m = 75 1/2 .
Sk iP 06 46 15,0 " 29 Uya 1P 10 13 09.6
Um iP 06 46 26.8
is 06 56 25 " 21 Sk eP 10 13 23
Ud iP 06 46 31.1 Gulf of California (h = N).
De iP 06 46 46.7
Gulf of California " 21 yp iP 10 22 27.5 C
(o = 4 xm). is 10 32 39
m= 6,0, M =5.6 (Up,Ki). micr sec
P Z' 0.2' 1.4
n 21 U4 iP 06 53 26.5 Mx E 0.8 17

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

1969
Maxr.

n

n

= 19 =
De = Delary
21 (cont. ) Har,
Up Ix 1e4 17
Mx 1.7 18
D =9000 km = 81",
Ki iP 10 21 56.8
is 10 31 37
eSeS 10 32 11
micr sec
S 0.4 8
Mx 0.8 14
Mx 0.8 15
Mx 1e4 15 "
D = 8400 km = 75 1/2°.
Sk ir 10 22 02,3
is 10 32 13
Ud ip 10 22 19.4
Gulf of California
(h — 5 lm)c
m= 509’ M= 5.4 (Up’Ki)t
21 Up y 1] 10 537 02,2
Ki eP 10 36 46 n
Sk iP 10 37 06,2
Unm iP 10 36 49.4 "
Uuda ip 10 37 09.6
Mindanao (h = N).
ki iPn 10 58 02,0 ¢
iSn 10 59 01.8
—iLgl 2%, 59—33r+
D= 560 dan—=b 0
sk eSg 11 01 46
Um & iSg 11 00 10.1 "
h Rugsia,
67.1 Ny, 33,2 E. "
Origin time = 10 56 44.
Explosion?
21 Up i(P) 11 31 33.0
micr sec
() 0.1 0.6
21 Up 4P 12 01 12,2 "
21 Ud iP 12 11 37.2
21 Up _—
mier sec
Mx E 0.7 23
x N 1.0 19
Mx Z 1.4 22
Ki eP 12 15 02 "
(cont, )

1969

21

21

21
21

21

21

21

21

(cont.)

Ki micr sec
Mx E 0.6 20
Mx N 0.4 18
Mx Z 0.6 16

Um iP 12 15 30.3

Ud iP 12 16 01.3
i 12 16 04.2

Kurile Islands (h = 50 Xm).
M = 5.0 (Up,Ki).

12 36
12: 35
micr

E 0.3

N 0.3
12 35
12 36
12 36

Gulf of California

Up eP
Ki iP
x
Ix
Sk eP
Um iP
ud iP
Um
Up eP
i
Ki iP
Sk eP
Um iP
ud iP

i(P)

Nevada.

12 41

14 41
14 42
14 41
14 41
14 41
14 41

Underground explosion,

18
4444 C
sec

14

16

49
0141
06.2

07.8

Ud iP 15 13 12,8
Up iP 16 10 00,0
Ki iP 16 09 28.6
Sk eP 16 09 34
Ud iP 16 09 50,8
Gulf of California
(h = 2 kxm),
Up 1P 16 41 54,0
Ki —
micr sec
Mx E 0.3 15
Mx N 0.3 16
Mx Z 047 15
Um eP 16 41 42
Gulf of California (h = N),
Up iP 18 12 35,1

(cont.)



International

Seismological
Centre

Up

]

1969
Mar,

1

]

L]

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

21

21

22

22

22

22

1969
Mar,

- 20 =
De = Delary
(cont.)
Ki iP 18 12 03.0
micr sec
Mx E 0.5 14
Mx N 0.6 22
Mx Z C.7 15
Um iP 18 12 20.4
Gulf of California (h = N).
Ud iPp 21 29 00.6
i 21 29 5G.2
Sk eP 00 17 44
Um iP 02 02 28.5
i 02 03 30,0
i(Pn) 02 04 26.0
Ua iP 02 02 47.3% n
De iP 02 02 44.5
Hindu Kush (h = 220 km).
Up iP 04 21 08.1 ¢
Ki iP 04 21 14.
Sk iP 04 21 32.5
Unm iP 04 21 05,2
Uud iP 04 21 24,7 ¢
iPP 04 23 07.8
De iP 04 21 22.0
Afghanistan-USSR.
Origin time = 04 13 41.
Up iP 05 00 00.3 D
iPa 05 01 20
iPP 05 01 26
iSa 05 08 09
micr sec
P Z' 0.1 0.9
PP E 0.4 2 Bl
PP Z 0.5 3
PP Z' 0.1 1.0
Mx E 0.7 13
Mx N 2.7 9
Mx Z 1.8 14
Ki iP 05 00 06.5
iPP 05 01 44.9
ilgl 05 13 05
micr sec
PP z' 0,2 1.4
Mx E 2,1 10
Mx N 3.9 13
Mx Z 2.5 10
Sk iP 05 00 25.6 D
iPn 05 01 51.2
(cont.)

22

22

22

(cont.)
Sk iPP
i

iP
iPn
iPP
is

i
iLg1
iLg2
Ud iP
iPP
iP
iPP -

Um

De

= Uddeholm,

05 02
05 1
04 59
05 01
05 01
05 06
05 10
05 12
05 13
05 00
05 01
05 00
05 01

Afghanistan-USSR (h
m=5.7, M =5.5 (Up,Ki).

Up iPKP
i
Mx
Mx
Mx
Xi iPKP
Mx
Mx
Mx
Sk ePKP
Un iPKP
i
iSs
Ud iPKP
De iPXP

I

N

06 03
06 03
micr
0.6
1.1
103
06 03
micr
1.0
0.7
1.3
06 03
06 03
06 03
06 22
06 0%
06 03

01.5
42,7
57.2 D
11.0
23

04

04

23

26
17.4 D
49.5
15.0
52.1

= 8 km)

17.3
25.3
sec
20
21
20
01.0
sec
21
21
20
09
04.4
08.5
45
17.2
26,7

Piji Islands (h = N),
M =5.6 (Up,Ki).

Up iP
i

Mx

Xi iP

0 W2

E

Mx
Mx

N =

N

N

Z

o7 37
07 37
micr
0.8
1.0
1.3
07 37
o7 47
micr
0.1

= OO OO0
. & o
0 ~JWOoWwWW

b

47.4 C
51.4
sec
17
16
17
17.4
00
sec
1.2
8

8

15
16
15

D = 8400 km = 75 1/2°.

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

(cont.)

De = Delary
1969 1969
Mar. 22 (cont. ) Mar. 22 (cont.)
Sk iP 07 37 23.2 Up i 18 05 52,1
Un iP QY 37 354 Ki el 18 06 54
is 07 47 32 Sk eP 18 06 27
Ud iP 07 37 39.5 Um iP 18 06 18.8
i OT7 37 43.1 Ud 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).
L 22 Up i 12 15 52,0 Negative residuals,
iSg 1216 07.1 averaging 10 sec, are
Um  iSg 12 16 37.9 obtained in relation to the
Uua iSg 12 17 08.0 USCGS!' solution.
Lsthonia~Gulf of Finland.
Explosion? 1 22 Up eP 18 35 16
Ud eP 18 35 05
" 22 Um iP 12 11 39.1 Gulf of California
(h = 20 km).
" 22 Up iP 13 47 09.3 C
Ki iP 13 46 23.4 " 23 Up eP 00 20 38
ipP 13 46 35.4 Um iP 00 21 10.8
Un iP 13 46 44.0 is 00 25 42
Ud iP 13 .49 155 © Ud iP 00 20 50.7
Kurile Islands. Turkey (h = N).
h =45 xm (Ki).
H 23 Sk iP 00 38 58,7
"t 22 Ki el 14 33
micr sec " 23 Up eP 00 59 53
Mx N 0,8 22 ud S Hi 01 00 01.7 C
Ix Z Tad 21
Fiji Islands (h = N). " 23 Up iPKP 02 26 21.3 D
i 02 26 26,3
il 22 Un  iP 14 3% 09.8 micr sec
i 14 33 17.2 PKP Z' 0.1 0.6
Um iPKP 02 26 09.0
" 22 Sk el 16 53 40 iSKP 02 29 04.8
Ud iPKP 02 26 25.3 D
" 22 Up iPP TT 48 45T De iPKP 02 26 33,8
i e 17 48 59.5 Tonga-Kermadec Islands
micr sec (h = 550 Ikm).
Mx N T2 24
Ki - " 23 Up iP 02 58 35.5
micr sec
Mx E 0.5 16 " 23 Up iP 03 16 28,6
Mx N 2.4 24
Mx % 08 16 n 23 Unm iP 03 56 22,0
Um  i(PP) 17 48 38.4 Ua iP 03 56 00.6
eS 17 55 32 Turkey.
Uud PP 17 49 02.4
Celebes (h = 40 km), o253 Jue e OF 0% 3241
M = 5.5 (Up,Ki). i
iSg 04 05 0341
22 Up iP 18 05 47.9 fecniy)
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- O
= Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,
De = Delary
1969 (\ 1969
Mar, Har, 23 (cont.)
R iPn 04 00 51.3 Sk 4P 12 02 07.9
iSn 04 01 49.7 Um iP 12 02 25,1 C
45z 04702 T3.% Ud iP 12 02 12.1 ¢C
9—-—5*&1nr1r479—v‘ De iP 12 02 14.1
SkA & 040438+ Colombia (h = 25 km).
iSg 04 04 45.4 = 5.5 (Up,Ki).
Un{. iSn 04 02 28,6
iSg— 005008 " .23 Up iP 12 11 58.8
Ud() O 0130+7 i 12 12 07.0
iSg 04 05 37.0 i 12 12 16,0
Norwaest Rugsig, Ki eP 12 12 37
67.5°N, 33,4 E, Un ip 12 12 26,0
Origin time = 03 59 34. Ud iP 12 11 51.3
Explosion? iPeP 12 12 16,7
Atlantic Ocean (h = N).
" 23 yUyp iP 04 30 26,8
Ki - " 23 Sk iP 12 27 16.5
micr sec
Mx N 0.3 13 " 25 Unm iP 14 02 36,2
Ua iP 04 30 41.8 va eP 14 03 07
India=-West Pakistan
(h = 15 xm), "23  vud iP 14 42 39.3
" 3\ Upl{ iSg 05 58 01.5 " 235 Up iP 15 51 19.1
Y Kip iPn 05 53 44.3 Ki iP 15 50 47.0
iSn 05 54 42.1 i 15 51 00.3
w Sk iP 15 50 54.5
= . . Um ip 15 51 0309
skA eSg 05 57 35 Uda  iP 15 51 11.4
Un & iSn 05 55 21.8 Gulf of California
Sg—05-5556.2 (h = 15 km).
Jd-—ehpt— 65 58 26
h seta, " 23  Up iP 21 15 35.1
67'6 N’ 33.1 Ea o 21 13 4604
Origin time = 05 52 28, is 21 17 34
Explosion? ili 21 19 39
ilg1 21 20 21
n 23 Um iP 08 35 10.3 mier sec
P E 1.2 5
" 23 Um iS 11 54 25 P N 3.5 5
Baja California (h = P Z 3.1 5
P Z' 0,9 1.7
" 23 Up iP 12 02 21.8 S E 5.5 6
mier sec ) 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 Z 29 11
mier sec D = 2450 km = 22,
Mx E 1.3 16 Ki iP 21 14 44.5 D
Ix ¥ 1«1 48 i 21 14 47.5
Mx Z 1.7 19 is 21 19 31
(cont. ) (cont.)
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,
De = Delary
1969 1969
Mar. 23 (cont,) Mar. 24 Sk iP 0% 04 27.9
Ki i 21 22 45 Um iP 03 04 16,2
mier sec Ud iP 03 03 5.2
P N 1.4 5 Turkey (h = 3 km).
P Z 1.7 5
P 2V 0sT 15 " 24 Ki eP 08 19 03
3 B 1.5 1T Sk iP 08 18 38.5
S N 3.8 14 Um iP 08 18 27.8
Mx E 24 11 is 08 23 03
Mx N 12 11 Ua iP 08 18 06.9
Mx Z 18 11 Turkey (h = 7 km).
D = 3300 km = 29 1/2°.
Sk iP 21 14 18,8 D " 24 Um iP 09 40 24,3
Um iP 21 14 09,2 Ud eP 09 39 24
is 21 18 30 Atlantic Ocean, off
ua iP 21 13 46,2 D Portugal (h =
i 21 13 48.7
De iP 21 13 11,2 n Kif iPn 11 00 06,8

Turkey (h = 10 km).
m= 6.1, ¥ = 6.2 (Up,Ki).
Double P (Xi,Ud,De).

Bw240dam-=2,2 o,
skh- isg 11 02 58.9

UnE iSg 11_01 36.6
" 23 Umn iP 23 39 23.5 Torth F iﬁ%and,
Turkey. 67.1°N, 25,7 E.
Origin time = 10 59 28.
" 24 Um iPKP 01 13 12.1 Explosion?
Tonga Islands (h = 210 km).
" 24 De 1i(P) 11 14 12.9
" 24 Up iP 02 04 23.9
is 02 08 22.3 " 24 Um iP 11 28 51.7
i 02 08 30.5 Turkey.
micr Sec
P N 0.3 3 " 24 Up iP 11 39 24,2
S E 0.6 T i 11 40 06.4
S N 0.7 6 Ki 1E 11 40 32,2
Mx E 4.8 17 Sk iP 11 40 07.4
x N 3.1 kg Um iP 11 39 57.3
Mx 2 1.9 1§ is 11 44 28
D = 2450 km = 22 . elLg?2 11 48 13
Ki iP 02 05 33.3 iRg 11 49 24
miecr sec Uud iP 11 39 34.6
Mx E 2.6 12 De iP 11 39 01.0
Mx N 1.5 11 Turkey (h = 15 km).
Mx 2 23 11
Sk iP 02 05 08.0 "n 24 Sk i(Sg) 12 00 28.9
Um iP 02 04 57.4
iPcP 02 08 29.9 " 24 Up iP 12 00 59.7
i3 02 09 23 = 12 01 11.6
va iP 02 04 35.7 Ki iP 12 01 H8.3
De iP 02 04 03,8 i 12 02 04.4
Turkey (h = 6 km). micr sec
m=5.3 M=5.1 (Up,Ki). Mix E 0.4 9

(cont.)
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24

24

24
24

24
24
24
24
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(cont.)
Ki micr
Mx 0.3
Mx 0.6
Sk iP 12 01
Um iP 12 01
ua ip 12 01
Egypt (h = 20 km).
Up iP 12 18
Sk iP 12 18
Um iP 12 18
vd iP 12 18
Turkey (h = 10 km).
Up iP 12 57
Ki iP 12 58
Sk iP 12 58
Um iP 12 58
Ud iP 12 57
Egypt (h = N).
Ua iP 13 13
Up i 15 12
Ki eP 15 11
Sk iP 15 12
Umn iP 15 12
ud iP 15 12
De iP 15 12
Ryukyu Islands (h =
De iP 15 52
ua ip 16 39
Um iP 16 42
Ki eP 16 49

Gulf of California (h = N).

- DA -

Sec

10

12
37T
26,0
09.6 C

09.1
55.9
45,3 C
22.3

33.8
32,1
11.6
0041
43,4

Qaaa

19.2

16.8
52 C
19.3
00,6
26,2 C
35.3

70 km).

06,2
3844
327
03

KiQ iPg 18 09 50.8
iSg 18 09 55.1
~iRg——18 09 B7.7

sk & eSg 18 12 38

Um'C iSg 18 11 45,7

wedish Lapland,

67.6°N, 21.1°E.
18 09 45,

Origin time
Explosion?

Up

eP
i

(cont.)

r

01 13 42
01 13 43.3

1969
Mar,

n

n

25

25

25

25

25

25

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

(cont.)
Sk eP 01 13 48
Un eP 01 13 30
Ud iP 01 13 50.1
Up iPp 01 18 14.53
Sk iP 01 18 29.5
Ud iP 01 18 22.5
Up iP 02 36 58,8 C
ipP 02 37 11.9
Ki iP 02 36 23.0
Un 1P 02 36 38.6
Ud TP 02 37 05.3

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

Umn iP 02 41 13.4
L[] iP 02 41 47T.5
(South of Japan).

Ua iP 03 41 36.3

up? i(gn) 04 29 33.2

iLgl 04 30 04vo-

kil ePn 04 26 36
iSg 04 27 39.4
5k£; iPn 04 26 46.8
iSn 04 27 40,2
:i'Pg 04285 td-o B
nC iPn 04 27 04.5
1 4271073
iSn 04 28 08,5
Al t—28—5170
vaD isn 04 29 04,
dibet—OA—29—387—
near

7
Lofoten, 67.8°N, 11.2°E.

Origin time = 04 25 42.
Solution checked with
readings from Finnish and
Norwegian stations.

Up iPKP 07 29 10.0

3 07 29 16.2
Sk ePKP 07 28 58
Un iPKP 07 28 53,2

i 07 29 06.1
Ud iPKP 07 29 06.6 C
(cont.)
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Up =

1969
Mar.

25

25

25

25

Sk = Skalstugan, Um = Umed, Ud = Uddeholn,

- 25 -
Uppsala, Ki = Kiruna,
De = Delary
1969
(Contn) Mar.
De iPKP 07 29 27.8 C
Kermadec Islands
(h = 40 km).
Um 1P 10 10 53.2 n -
Turkey.
Up iP 13 26 06.0 C
Ki iP 13 27 13.5
Sk iP 13 26 46.4
Un iP 13 26 36,3 C 1"
is 13 31 01
Ud iP 13 26 13,6
De iP 13 25 39.4 "
Turkey (n = 25 knm).
Up iP 13 26 23,2
isS 13 30 21
iLg1l 13 33 15
micr Sec
P E 1.3 T
P N 2.7 5
P Z 3. 5
P Z' 0.8 1.5
S E 3.3 7
S ¥ 5.3 10
S Z 4.0 8
Mx E T1 20
Mx N 40 18
Mx Z 30 18
D = 2450 km = 22,
Ki iP 13 27 32,0 D
is 13 32 24
iSa 13 %32 38
i 13 34 47
iLi 13 35 40
ilg1 1% 36 21
micr sec
P N 1.2 6 1
P Z 1.5 6
P Z' 0.6 1.1
S E 3.4 10 n
S N 4.5 16
Mx E 24 11 n
Mx N 15 11
Mx Z 26 1%
D = 3220 kmn = 29 . "
Sk iP 13 27 06.7
U iP 13 26 57.0 D
is 13 31 16
Ud iP 13 26 34,0 D
(conty)

25

25

25

25

25

25

25

25

(cont. )

De iP 13 26 00.6
turkey (b = 25 km).

m = 6.0, M = 6.2 (Up,Ki).

Ua iPKP 13 31 55.8
De iPKP 13 32 07,2

ipPKP 13 33 14.7
Tonga-Kermadec Islands.
h = 270 km (De).

Um  iS 14 26 26
Gulf of Californmia (h = N).
Up iP 14 23 42.0
i 14 23 45,8
iPP 14 24 15.5
i 14 24 23,1
is 14 27 38

nicr sec
Mx E 1.6 17
Mx T 1.4 18
Mx Z 1.1 9O
D = 2450 kn = 22 .,

Ki iP 14 24 51.1
i 14 24 54.7
mnicr sec
Mx E 0.9 12
Mx N 0.5 12
Mx Z 1.3 12
Sk iP 14 24 25.5
i 14 24 30.9
Un iP 14 24 15.8
is 14 28 51
Ud iP 14 23 52.9
De iP 14 23 20.9

Turkey (h = 25 kn).
M= 4.7 (Up,Ki).

Um iP 14 45 52,6
Turkey (h = 25 km).
Up el 15 31 32
Up eP 15 54 14
i 15 54 23.7
Up eP 16 18 20
isS 16 22 25
nier sec
Mx E 0.7 16
Mx N 0.5 17
Xi eP 16 19 29

(cont.)
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Up = Uppsala, Ki =-Kiruna, Sk = Skalstugany Um =-Umed, Ud =-Uddeholn,

De =-Delary
1969 1969
Mar. 25 (cont.) Mar. 26 (cont.)
Ki micr sec Uuda 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
Uud iP 16 18 30,6 = 26 Ud 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 km).

M= 4.3 (Up,Ki).

" 26 Ki ePP 12 09 35
Ud iP 12 08 16.7
Caspian Sea.

17 35 30.3

n 26 Up iSn 12 40 41.6

iSg 12 40 56.0

Ki iSg 12 43 31.5

- 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? Ud iSg 12 41 58.0
Esthonia=~Gulf of Finland.

" 25 Um 1P 17 56 45.7 Explosion?

Turkey.

" 26 Sk eESg% 15 08 06

" upl isg 18 56 21.9 va i(sg 15 08 29.9
KiR iSn 18 52 24.4
iSe—— 1850427t | " 26 Up iP 15 40 1641
sxA isg 18 55 23.9 iX 15 40 38.6
Um C iPg 18 52 43.4 micr sec
iSn 18 53 33.3 Mx E 0.6 17
ESe— 18541356 Mx N 1.1 21

Mx Z 143 :

orthwesSt Russia, Ki iP 15 39 50.4
69.2°N, 30.3°E. micr sec
Origin time = 18 50 35. Mx E 0.8 14
Explosion? Mx N 0.3 13
Mx Z 1.0 16
" 25 Ua iP 19 06 40.2 Sk iP 15 40 18.0
i 19 06 44.6 Um P 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 va iP 15 40 12.4
iS 03 41 24 iX 15 40 35.2
va  iP 03 36 29.1 Iuzon (h = 35 km).
Turkey (h = 25 km). M =5.3 (Up,Ki).
" 26 Ki eSg 08 32 22 " 26 Ud iP 15 50 54.4
i 08 32 28.5
Sk isg 08 32 50.7 " 26 Ud iP 17 19 10.2
Um iSg 08 31 03.4 Dodecanese Islands (h = N).

(cont.)
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Ume&, Ud = Uddeholm,
De = Delary
1969 1969
Mar. 26 Up iPKP 17 49 57.0 Mar. 27 (cont.)
i 17 50 05.2 M =5,9 (Up,Ki).
i 17 50 17.2 Y (Ua): of Mar. 20, 1969,
Ki i(PKP) 17 49 49.9 16 32,
Sk iPKP 17 49 51.0
Um iPKP 17 49 47.1 "mo27 uva e(Sg) 05 %6 21
i 17 50 00.6
Ua iPKP 17 49 58.8 " 27 Up iP 06 22 14.1 C
South of Kermadec Islands Ki iP 06 23 12,1
(h = 45 km). Uva iP 06 22 23.7
i 06 22 47.1
n 26 Up eP 19 35 17 Egypt (h = N).
Un iP 19 35 04.8
Ua iP 19 35 25.9 " 27 Up iP 06 22 50.8
Mindanao (h = 30 km). i 06 22 57.9
Sk iP 06 22 45.5
" 26 Up iP 19 44 03,3 Um  iP 06 22 30.6 C
Ua iP 19 44 10.6 va iP 06 22 57.4
Mindanao (h = 20 km). De iP 06 23 10.9
South of Japan (h = 30 km).
n 26 Um iP 21 02 28,6
Ua iP 21 02 35.6 "27 Ud iP 07 48 41.0
Baja California (h = N). East ol Creote,
" 27 Sk eP 01 37 36 " 27  Up iF 08 35 29.9
i 08 35 39.4
n 27  Um iP 02 19 11.3 Ki iP 08 35 02,0
Sk iP 08 35 27.5
" 27 Ud iPKP 03 30 10.2 Um iP 08 35 13.8
Santa Cruz Islands Ua iP 08 35 36.4
(h = 250 km). Mariana Islands (h = 380 km).
" 27 U4 iP 03 41 39.2 " 27 Up eP 11 27 04
micr sec
" 27 Up eP 04 59 59 Mx ¥ 0.9 17
niecr sec Ki ip 11 27 06.5
Mx E 1.3 14 Un iP 11 26 53.5
Mx N 2.3 19 Ua  iP 11 27 13.8 C
Mx 72 2.6 20 i 11 27 21.1
Ki _— Tadzhik SSR (h = 35 km).
micr sec
Mx E 2.8 16 " 27 Up iSg 12 53 03.7
Mx ¥ 1.4 16 Sk iSg 12 54 55.8
Mx Z 3.2 17 Um iSg 12 53 37.3
Um iP 04 59 43.6 Ud iSg 12 54 05.2
iPP 05 03 34 Esthonia-Gulf of Finland.
iSKS 05 10 21 Explosion?
is 05 10 52
Ud iP 05 00 01.6 " 27 Up iP 12 54 58.3 C
iy 05 02 57.7 i 12 55 02,3
i 05 03 06.3 iPP 12 58 49.3
North of Halmahera iSKS 13 05 29
(h = N). i(s) 1% 05 53
(cont.) (cont.)
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De = Delary
1969
Mar. 27 (cont.)
Up micr sec
P Z 0.6 3
P Z' 0.1 0.6
PP E 0.6 3
Esg E 1.2 ¢4 "
S N 1.0 6
Mx E 29 19
IMx N 32 24
Mx Z 36 20
D = 10600 km = 95 1/2°,
Ki iP 12 54 43.8 ©
i 12 54 45,5 n
iPP 12 58 25.8
eSKS 13 05 06
isS 13 05 33
micr Bsec
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 641 T
S N 2.1 6
Mx E 30 23
Mx N 23 20 "
Mx Z 51 20
D = 10200 km = 92°, "
Sk iP 12 55 02,8
iPP 12 58 52,7
Um iP 12 54.47.1¢
i 12 58 18,4
iPP 12 58 40,3 "
i(s) 13 06 00
ua iP 12 55 06.3
De eP 12 55 16 "
iPP 12 59 12,1
Talaud Islands (h = 30 ¥m),
m= 6.7, M = 6.9 (Up,Ki).
" 27 Up iP 13 40 52.9 ¢
" 27 uUa iP 14 21 34.1
Aegean Sea,
"o27 Up iP 16 22 34.2 D

" kil isg 17 34 50.9
Skp iSg 17 34 54.9
Unm (- iSg 17 35 16.8
(cont.)

1969
Mar,

27

27

&1

27

27
27

27

28

28

(cont. )
Nord%and, Nogway,
66.4- N, 14.8 Ec

Origin time = 17 33 22,

Explosion?

Ki iPg 18 10 34.1 ©
iSg 18 10 38.8
iRg 18 10 31.1

D=40lﬂ]l=0.4.
Origin time = 18 10 26,

Explosion?
Um iP 18 12 25,9
s 18 12 30.1
Ud eP 18 12 04
De iPp 18 11 30.5
Turkey (h = 30 km).
Up iP 19 45 0644
i 19 45 12,0
Ki 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).
Ud iP 20 29 26.4
ud 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 01 571 35
iLg? 02 00 40
micr sec
P E 3.2 8
P N 11 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
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um-= Uned, Ud-= Uddeholn,
De = Delary

1969
Mar.

n

28

28

28

28

(eont.)
D = 2450 km = 22°,

Ki

Sk

Um

Ud

De

iP

ONEHEZEEHNNS

HQ%H.H.QH.QUEEEWWWFUWW
I
N
A
o

iPp
i

-

01 54 37.6 D

01 54 41.1
01 55 06
01 59 30
02 03 55
micr sec
Te1 6

3 6
6.1 6

4 1.0
12 10
61 18
89 13
110 16
130 15

km = 29 1/2°,

11.7
14.3
02.2

01 54
01 54
01 54
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

Turkey (h = 9 km),
m= 6,6, M =6,8 (Up,Ki).

Multiple P,
Up el 03 18 48
ipP 03 19 06.8
Un 4iP 03 18 26,5
ipP 03 18 46,6
Ua iP 03 18 54,7
South of Japan. h = 70 km
(Up,Um).
Umn  iP 05 45 48.8
Ud iP 05 45 26.3
i 05 45 30,5
Turkey (h = 3 lm),
Up iP 09 36 38.3
Ki iP 09 36 09,2
Sk eP 09 36 37
Um iP 09 36 21.7
ipP 09 37 08,0
Ud iP 09 36 45,2
ipP 09 57 31.7
(cont.g

1969
Mar,

n

O

n

28

28

28

(cont, )

De

eP 09 36 56

Volcano Islands.
h = 190 ¥m (Um,Ud).

Up

Sk
Um

Ud
De

10 O7
10 07
10 07 21.4

U=
P
.« o
nN @

-
@

o
]
]
no
n
-

FERF GURRE tevn

N =
-0 -
- s o
W oW
-—
no

Turkey (h = N),
M = 4.8 (Up,Ki).

iSn 10 49 55.4
SkA.  eSg 10 52 43
Un (= 10-54+—0%+4

iSg 10 51 09.0
Northwes §8ia,

10 48 57.0

67.5°N, 32.9°E.
Origin time = 10 47 41.

Explosion?
Um iP 12 39 44,6
i 12 39 54.7
Ud iP 120 40 15T
De iP 12 40 3%8,9
Up el 15 3% Bb
micr seec
Mx N 1.3 16
Mx Z 1.9 15
Ki ——
nier sec
E 1.1 15

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

1969
Mar.

n

n

28

28

29

29

29

(cont.)
Ki

Mx N
ud iP

Gulf of California (h = N),

- 30 -
De = Delary
1969
Mar,
micr sec
1.0 17
15 31 46,4 C

:M = 505 (Up,Ki).

Um iP 23 01 28.6
Uuda 1P 23 01 08.0
De iP 23 01 20,9
North Atlantic Ocean
(h = N)-
iPp 01 47 44.9
i 01 47 46.7
i 01 47 56,6
is 01 51 10.6
iSn 01 51 28,9
Sk ip 01 48 22,8
Um iP 01 48 27.4
iPn 01 49 12.7
iSn 01 53 20.5
i 01 55 06.5
Ud iP 01 47 48,7
is 01 51 15.2
De iP 01 47 11.5
i 01 47 18,0
Italy (h = 310 km). Note

the existence of teleseismic

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

Up

Um
Ud

Up

Ki

-

288NN

Al = PR E ]
g ) §‘E:E
A ]
(o))
\JT &9
O

ePa

o7
oT
o7
o7

09
09
09
mic
0.9
0.8
o4
6

-3

4
17
12

13
13
13
13

24
27
32
r

35,0
44,4
28

53.9

53.1 C
03

12

sec

3

2.0

6

11

18

19
3

km = 517,

09
09
09
09
09

25
25
26
29
33

40
44,4
18.5
14
41

29

29

29

(cont.)
Xi iPs 09 33 55
iSa 09 39 57
micr sec
P Z' 0.5 1.7
S E 4.2 9
S N 342 11
Mx E 15 18
Mx N 12 15
Mx Z 19 13
D =6350 km = 57 .
Sk iP 09 25 26.6 C
ud ip 03 25 02.4
De iP 09 24 39.9

Ethiopia (h = N),.
m = 6'3, M = 6.3 (Up,Ki)o

Ki iSn 10 34 00.3
iLgl 10 34 14,7
iSg 10 35 25,2
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 zZ' 0.3 1.5
] E 1.0 6
S N 1.2 9
Mx E 4.5 17
Mx Z 5.4 17
D = 5650 kn = 51°,
Ki iP 11 14 39,2
eSa 11 29 04
micr sec
P Z' 0.3 1.7
Mx E 5.6 17
Mx N 6.6 14
Mx Z 9.0 15
Sk ip 11 14 25.3 C
Um iP 11 14 13.0
is 11 21 45
Ud iP 11 14 01.7
De iP 11 13 38,0
i 11 13 50.6

Ethiopia (h = 4 km).
m = 5.9, M = 5.9 (Up,Ki).
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,

1969
Mar.

29

29

29

29
29

29

Up

Xi

Sk
Unm
Ua
De

iP
iP
iP
ip

i(PP)

Zl

De = Delary

11 16 29.4
11 23 47
micr sec
0.5 3
2.1 7
km = 51°.
11 17 16.8 C
11 17 27.9
11 31 40
micr sec
0.4 1.8
11 17 00.6
11 16 49.6
11 16 38.8
11 16 16.3
11 16 34.6
11 18 20.1

Ethiepia (h = N).

m = 6.0 (Up,Ki).

P(2') exhibits relatively
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 13 18 03%.3
micr sec
P Z' 0.4 1.8
Sk iP 13 17 49.0
Un iP 13 17 37.1
i 13 17 41.6
Ud iP 13 17 25.3
De iP 13 17 03.0
Ethiopia (h = 4 km).
Ud iP 13 25 49.3
Up iPg 13 51 34.6
iSg 13 51 41.1
iRg 13 51 é4.3
D =60kmn = 0,5 .
Ud iSg 13 52 33.5

Events of this kind,

probably explosions, not far

from Uppsala, are often
recorded but generally

excluded from our bulletin.

Up

ip
ipP

(cont. )

13 58 43.2 C
13 58 51.0

1969
Mar.

1"

29

29
29

29
29
30
30

30

(cont. )
Up micr
P Z' 0.2
Mx E 1.5
Mx N 0.7
Xi iPp 13 59
ipP 13 59
ipP 14 01
micr
P z' 0.3
PP Z' 0.1
MX E 1.8
Mx N 2.8
Mx Z 4.1
Sk iP 13 59
ipP 13 59
Um ip 13 58
ipP 13 59
iPP 14 O1
i 14 03
ud iPp 13 58
ipP 13 59
i 14 00
iPP 14 01
De ip 13 58
ipP 13 58

Carlsberg Ridge.

h = 30 xm (Up,Ki,Sk,

sec
1.0

16

15
16.7 C
23.7
3145
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

Um, U4,

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 eP 01 21
Up eP 02 41
Ki eP 02 41
Ud iPp 02 40
Atlantic Ocean (h =
Up eP 03 04
i 03 04
Um iP 03 04
Ud iP 03 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  mMar. 30 (cont.)
_ Um iY 08 11 33.3
" 30 Um iP 05 01 09.2 . 8 08 12 11.3
5 05 01 13.9 iPP 08 12 19.6
) Ud 1 08 08 40.0
" 30 Um iP 05 12 15.8 ipP 08 08 50.6
” S e North of Halmahera.
30;) Upf esg 05 20 13 h = 40 km (Up,Ki,Sk,Um,Ud).
Ki@ iSn 05 17 01.8 M = 5.4 (Up,Ki).
*bgd— 05472070 53 (Up,Um) probably belong to
skA eSg 05 19 55 the group of early PP
Un C e B5—38—07 arrivals.
iSg 05 18 17.0
NortEWest Rugsia, " 30 Up iSg 08 31 46.0
Origin time = 05 14 4T7. Um iSg 08 31 09.1
Explosion? Lake Ladoga.
(i%j\ Explosion?
" (\r) ﬁ-pf—i:: M
ihe—05468-555 " 30 Ud iP 10 00 40.8 C
Kif ePn 05 45 02
. 1Sn 05 45 49.0 " 30 Uad 4P 15 25 49.1
B =430tm—= 30— 1" 30 Ki iPn 17 39 18.1
sk A isg 05 48 37.7 iSn 17 20 04.5
Gm(} %Sn 05 46 29.5 iLg1 17 40 1%.8
L““‘*—$ﬁ&§5::§%:;gg:ff:ff:§} D =430 km = 3.9 .
Northwest RusSsid, Um iSg 17 41 51.6
67.6 N, ?0.8 E, Probably northwest Russia,
Origin time = 05 44 00. Origin time = 17 38 16.
Explosion? Explosion?
" 30 Ua iP 06 05 44.9 D v 30 Um iP 19 44 23,2
" 30 Ki eP 07 24 14 "o 30 Ki 1P 21 10 02.4
ua iP 07 24 39.0 uda iP 21 10 26,6
North of Halmahera Talaud Islands (h = 60 lm),
(h = 70 km).
T 30 Um iP 23 01 05.8
" %0 Up eP 08 08 %2
ipP 08 08 42,7 " 30 Um i(Sg) 23 16 34.9
e¥ 08 12 22
iPP 08 12 36.4 " 31 Um irP 00 25 05.6
miecr sec
Mx E 0.8 17 " 34 Uad iP 01 53 35.3
Mx N 1.2 20 South of Greece,
Ki eP 08 08 14
micr sec i 01 54 23.6
Mx N 1.2 19 Alaska (h = N).
ok <l 08 08 36.2
ipP 08 08 46,9 w3 Um eP 02 34 32
Um eP 08 08 20 i 02 34 44.5
igP 08 08 31.1
(cont. " 31 Up iP 07 22 35.4

(cont.)
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Up = Uppsala; Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm,
De = Delary
1969 1969
Mar., 31  (cont,) " Mar. 31 Ki iP 09 08 49,3
Up i 07 22 38,0 D Sk i(P) 09 08 21.5
is 07 28 02 iP 09 08 29,7
micr sec Um iP 09 08 18.0
P E 3,9 8 i 09 08 34.1
P N 9.5 8 Ud iP 09 08 01,0
P Z 18 9 Egypt (b = N).
P Z' 0.9 0.8
S E 29 12 " 31 Sk eP 09 12 14
S N 39 10
S Z 9.2 8 "31 Sk ePKP 09 45 46
Mx E 35 15 Unm iPKP 09 45 39.4
Mx N 61 22 i 09 45 43,2
Mx Z 35 12 Ua iPKP 09 45 53,0
D = 3800 km = 34, i 09 45 58,2
Ki iP 07 23 33.8
i 07 23 36.2 D " 31 Ki iP 11 37 43.2 ¢
iPP 07 25 04 Sk iP 11 37 21.9
iPeS 07 29 27 Um iP 11 37 11.0
is 07 29 44 Ud iP 11 36 54.9 C
isSs 07 32 43 Red Sea (h = 25 km).
micr sec
P E 3.9 9 " 31 Unm iP 12 34 02,5 C
P N 11 9 Ud iP 12 34 21.9
P 7z 20 10
P Z2' 1.5 1,0 " 317 Um i(Sg) 13 20 05.8
PP E 14 9
PP N 43 9 L ki isg 17 34 05.3
PP Z 43 9 _ SkA iSg 17 34 09.9
S E 16 9 Un (— iSg 17 34 33.6
S N a7 11 oralEnd, Nbgway,
S zZ 13 9 66.4 N, 14.8"E,
Mx E 46 13 Origin time = 17 32 37.
Mx N 37 13 Explosion?
Mx Z 38 19
D = 4550 km = 41 . " 31 Up iP1 19 35 4945 -
Sk 4P 07 23 14.2 C »iP2 19 35 53.5 D
i 07 23 15,7 D - ipP 19 37 22
Um iP 07 2% 01.9 it 19 44 18
i 07 23 04,5 D is2 19 44 21
is 07 28 45 i 19 44 44
va iP 07 22 45.7 iSes 19 45 06
i 07 22 48,4 D e(P'P') 20 03 53
De iP 07 22 21.4 D ipt'p!? 20 04 02.3
Red Sea (h = N). micr sec
m= 7.0, M = 6.6 (Up,Ki), P2 7' 1.9 1.0
Double P, small and large, at 52 E 6.7 5
an average interval of 2,4 sec. 52 N 16 7
Unusual location for such a big S2 Z 1.9 5
shock. P'PY 7' 0,2 145
Mx E 3.7 18
" 31 Ki 4P 08 02 54.4 Mx N 4.1 17
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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 Z 2.8 12 P2 -~ P1 = 3,7 sec and
. D = 7800 km = 70 S2 - S1 = 3.7 Sec. Phases
Ki iP1 19 35 12.5 without index refer to the
iP2 19 35 16,1 D second, much larger shock.
iS1 19 43 10 " %4 Um  iP 20 32 42,1
is2 19 43 14 Volcano Islands (h = N),
iSeS 19 44 24
isS 19 45 50 "oz9 Up iP 20 37 25.0
e(P'P') 20 03 47 Ki iP 20 36 50.3
ip'p! 20 04 05.9 Um iP 20 37 05.6 D
micr sec i 20 37 15,0
P2 E 1.1 T Ud iPp 20 37 32,4
P2 N 0.7 7 South of Japan (h = 100 km).
P2 Z 3,2 7 )
P2 zZ' 1,8 1.0 "o zq Up ip 21 51 15,6 C
S2 E 6.6 7 i 21 51 20,2
S2 N 19 8 Ki iP 21 52 14.0 C
52 2 2,7 7 Sk i? 21 51 53.8
P'PY 7! 0.1 1.5 Unm iPp 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
Mx Z 5.6 18 De iPp 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 n =4 Up ip 22 47 31.7
ipP 19 37 22.9 i 22 47 37.9
iS 19 44 17.1 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 Un ip 22 47 58,2 C
iPcP 19 35 59,4 Ud iP 22 47 1.9 C
ipP 19 36 56 Red Sea (h = N).
iS 19 43 42
iSeS 19 44 42 " %1 Ud iP 23 10 55,2
isS 19 46 15 Aleutian Islands
1(P'P') 20 03 26.5 (h = 80 ¥m).
iptp! 20 04 04.9
Uua  iP1 19 35 57.6 D
iP2 19 36 01.6 D
ipP 19 37 30.9 Markus Bith
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 37 44.8
iSeS 19 45 36.2
Sea of Japan, h = 410 km
(Up,Ki,Sk,Un,Ud,De).

m = 605’ M= 5.9 (Up,Ki)o
M uncorrected for focal
depth. Two successive
shocks in nearly the same
(cont.
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Uppsala

SEISMOLOGICAL BULLETIN
UPPSALA, KIRUNA, SKALSTUGAN, UME &,

UDDEHOLM and DELARY

Uppsala (Up): 59 51.5'N, 17237.6'E; h=1knm
Kiruna (Ki): 67 50.4'N, 20025.0'E; h=30m
Skalstugan (Sk): 63 34.8'N, 12016.8'E; h=580m
Ume§, (Um):s 63 48.9'N, 20 lh.E'E; h=16m
Uddeholm (ua): 60° 505, h'N, 13 036, 1! E; h=240m
Delary (De): 56°28,3" N, 13%52,1" E; h =150 m
APRIL 1~ 30, 1969
1969 1969
Apr. 1 Up iPKP 00 20 55.4 Apr. 1 Ki iPn 10 58 54,5
ud iPKP 00 20 58.3 ¢ eSn 10 59 51
Tonga-~Kermadec Islands iSg 11 00 13, 6
(h = 550 km), D =520 km = 4.7°,
Um isg 11 01 07.5
" 1 Up iP ok 14 43,0 Northwest Russia,
micr sec Origin time = 10 57 ko,
Mx E 0.6 13 Explosion?
Mx N 0.7 15
Mx 2 0.7 15 " 1 Ud iP 1% 14 59,k
Ki eP ok 14 12 De iP 1% 1k 28.9
is ok 16 54,3
micr sec " 1 Up ipP 16 44 34,5
Mx E 0.6 13 Sk eP 16 45 03
Mx N 1.1 14 Um iP 16 4L 37,7
Mx Z 1.0 16 Ud iP 16 4k 50,1 ¢
D = 1600 km = 14 1/2°, De ip 16 b4 o,k
Sk eP 04 13 50 West Pakistan (h = 20 knm),
Un iP ok 14 29,5
i ok 14 32,4 " 1 Up iP 16 50 17.0
i ok 17 sh,1 ua iP 16 50 40,9
vd iP ok 14 26,2
Icelend (h = NJ). " 1 va eP 16 55 47
Double P - a usual property Montana (h = 10 km).
for earthquskes in this
region. " 1 vd 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 42 28,2
ipP 05 57 11.7 ipP 20 42 Lo.s5
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 42 41.1

" 1 Ki iP 07 42 16.7 (cont.)
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um

1969
Apr.

"

"

"

(cont.)
Sk iP 20 42 43.7
Um iP 20 k2 25,5
vd iP 20 42 38,0 D
De iP 20 42 36,1
Sumatra. h = hs km (UP,K:L)I
Ki iP 20 58 18,0
Sk eP 20 58 54
vd iP 20 59 12,6

i 20 59 16,3
Kamchatka (h = 30 km).
Um i(P) 21 32 43,5
Central America (h = 70 km).
Up iP 21 43 k2,4
Ki iP 21 L2 48,4
Um iP 21 43 15,5
vd iP 21 43 40,1
De iP 21 44 03,8
Alaska (h = 60 km),
Um iSKP 00 L4k 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

micr sec

P Z' 0.2 1.9

D = 2350 km = 21°,
Ki iP 01 43 38,2

micr sec

P 0.1 1.0
Sk iP 01 42 59,5

i 01l 43 02,7
Um iP 01 43 02.0

i 01 43 05,9
vd iP 01 42 25,2 D

is 01 46 08.0
De iP 01 41 48.7 D

i 01 41 53.3
Tyrrhenien Sea (h = 260 km),
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

1969
Apr,

"

"

n

Umea, Ud = Uddeholm, De = Delary

Up iP 05 02 21.5
Sk iP 05 03 00,k
Um iP 05 03 01.9
i 05 03 12,0
va iP 05 02 28.6
Greece (h
Up iP 0T 37 30.9
i 07 37 32.4
Ki iP 0T 37 27.3
Sk iP 0T 37 L42.8
Um iP 07 37 27.2
Ud iP OT 37 41.7
Java (h = 110 km).
Ki ipP 09 58 21,9
Kil iPn 12 01 25.8

ortgwest ussia,
67.5 N, 32.9°E,

Origin time = 12 00 12,
Explosion?
Ki i(Pn) 12 L4k 52,4
i(Sn) 12 45 52,1
Up eP 12 48 23
Ki iP 12 48 21.9
C: 12 48 28.1
Sk eP 12 48 40
Unm 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 k2 51,7
Un iP 19 42 51,1
i 19 42 s57.6
Ud iP 19 43 12,2

12 02 24,0

Mindoro (h = 15 km).

Un iPKP

(cont.)

20 43 03,5
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(cont,)
ud ePKP 20 43 14
Fiji Islands (h = L60 km).
Um 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
Afghenistan-USSR (h = 160 km).
Unm iP 00 39 43,1
South of Japan (h = 140 km).
Up eP 03 00 36
i 03 00 k2,5
Ki eP 03 00 32
i 03 00 36.2
micr sec
Mx 0.9 14
Sk iP 03 01 01.6
Um eP 03 00 21
ud iP 03 00 53,2
i 03 00 56.7
De iP 03 00 59.9
Kirghiz-Sinkiang (h = 40 km).
Double P.
Ki iP 09 28 40,6
Up iPKP 09 50 28.1
i 09 50 31.6
Sk iPKP 09 50 22,8
Unm 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 2k,3
N ———
" Up|\ iSn 14 29 16.3
iSg 14 29 29,9
kiR esg 14 32 01
(cont.)

"

n

Sk A iSg
eSg

Esthoni®, N, 25.
Origin time = 14 27 20,
Explosion?
Um iP 15 1T 273
Up isg 16 14 09,5
Ud iSg 16 1k 03.8
De iSg 16 12 06.1
Um iP 16 55 59.9
Iceland (h = 25 km).
Ud iP 18 32 30.5 C
Ki eP 19 33 50
ud iP 19 3k 15,5
North of Halmshera
(h = 80 knm),
Up iP 20 13 01.9
Ki iP 20 13 56.6
Um iP 20 13 26.2
Ud iP 20 13 09.9
Red Sea (h = N).
Up iP 22 16 45.6 C
i 22 16 48.1
is 22 20 09
e 22 20 22
micr sec
P 0.6 3
P 0.5 3
P 0.1 0.5
Mx 14 16
Mx 11 20
Mx 9.2 18
D = 2100 kn = 19°,
Ki iP 22 18 04,6 C
is 22 22 39
iSa 22 23 01
ilLg2 22 27 33
mier sec
P 0.2 1.3
Mx E 13 12
Mx N 12 12
Mx 27 18 1k

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

1k 31 22,1
1k 30 02

D = 3000 km = 27°,

Sk iP
(cont.)

22 17 29.5 C
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= Skalstugen, Um =

Umed, Ud = Uddeholm, De = Delary

1969

(cont.) Apr.
Um iP 22 17 28.6 ¢

i 22 17 33.5

is 22 21 36

iLi 22 23 31
vd iPp 22 16 51.3 C

i 22 16 58.2
De iP 22 16 13.4
Albania (h = N),
m= 5.4, M=5.7 (Up, Ki).
Up iP 23 49 35.1
Sk eP 23 50 17
Um iP 23 50 16.L
ud iP 23 49 h1.7
Albania (h = N),

"

Um iP 23 53 53.5
ud iP 23 54 13,2
Mindanao (h = N).
Up iPp 00 02 28,0
Ki eP 00 02 13
ud iP 00 02 36.4
Mindanao (h = N),
Unm eP ok 25 57
ud iP o4 25 24,0 C
Albania (h = N).
Up iP 06 35 59.3 .
Up iP 08 56 13.0

i 08 56 25.7

mier sec

P Z' 0,6 1.5
Ki iP 08 55 20.0 D

is 09 03 27

mier sec

P Z' 0.3 1.6

S N 1.0 8

Mx N 0.8 15

Mx Z 2,0 18

D = 6600 kn = sg 1/2°,
Sk eP 08 55 5

i 08 56 1k4.7
Um eP 08 55 i
vd iP 08 56 14,7 D
De iP 08 56 36,5 D

Aleutian Islands (h = N).
m = 6-1 (Up,lﬁ)'

Un iP

11 56

12,5

4L Up ip 12 25 30.5
i 12 25 35.4
iPn 12 26 29,4
Ki iP 12 26 28.5
i 12 26 3k4,2
Sk iP 12 26 06.1
i 12 26 1k.7
Um iP 12 25 57.5
i 12 26 03.0
va iP 12 25 h4o,2
i 12 25 46,8
Red Sea (h = N).
Double P.
Pn (Up) is remarkable for
this path,
L Up iP 1l 07 49.3
micr sec
Mx N 3.8 23
Ki iP 14 07 26.3
Sk ipP 14 08 01.2
Um iP 14 07 34.6 D
ipP 1k o7 7.7
ud iP 1k 07 59.2
ipP 1% 08 08.0
Formosa. h = 40 km (Up,Ki,
Um,Ud).
4 Up iP 16 28 52.9
mier sec
Mx E 2,0 21
Mx N 1.6 20
Mx Z 3.2 20
Ki iP 16 28 30.6
micr sec
Mx E 2,0 19
Mx N 2.5 17
Mx Z L,6 18
Sk iP 16 28 34.5
Um iP 16 28 L4,k
Ud iP 16 28 k6.7 C
De iP 16 28 57.7 ¢

Gulf of California

(h = 30 km).

M = 5'7 (Up’Ki)o

Up iP 1T

Um eP 17
i 17

Ud iP 17

Albania.

06 33.1
07 03

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

1969
Apr.

"

1"

"

"

[

L

Up

Ka
Sk
Um

ua
De

iP 23 07
eP'P' 23 36
micr
P Z' 0.1
iP 23 06
iP 23 07
iP 23 07
ipP 23 07
iP 23 07
iP 23 08

Komandorsky Islands.
h = 30 km (Um),

Up

Sk
Um

ud
De

Ethiopia (h = 15 km),

iP
iP
i8S
eP
iP

02 27
02 27
02 34
micr
Z' 1.1
N 8.3
E 9.6
N 14
Z 12
= 5650 km =
02 28
micr
E 7.8
N 10
Zz 17
02 28
0z 27
02 35
02 27
02 27

1969
k7.3 C Apr, 5
37
sec
0.5
52.7 C " 5
28.1 C
18.8 ¢

27,0

4b9.3 ¢ " 5

11.6 C

30.4 C
33.5
L9

sec
2.0

10

20

20

18
51°,

18 " 5

sec
15
ih
15

06.6 " 5

54,6 C
29

38
19.9

m =645, M = 6,1 (Up,Ki).
P(Z') exhibits relatively
long periods; cf Mar, 29,
1969, 11 16,

Um iP 02 38 13.3

Up iP 03 57 44,8

Um iP 03 57 36.7

ud iP 03 57 53.2
Talaud Islands (h = 150 km).
Up ip ok 17 37.5 C

va eP ok 17 46

North of Halmahera (h = 60 km).
Up iP 04 19 08.9

ud iP ok 19 17.2

(cont.)

De 1PKP 07 13 33.9
i 07 13 38.2
iX 07 14 29,7

West of Macquarie Islands

(h = N).

X is probably PKP of another

shock in the same area,

Up iP 17 57 55.0

Ki iP 17 58 53.8

Ud iP 17 58 05.9

Red Sea (h = N).

Up iPn 19 11 20.2
i 19 11 27,5
iSn 19 12 27.k4
iSg 19 13 05

micr sec
Pn Z' 0.3 0.5
Sn 7' 0.2 0.5

Ki i 19 15 26.5
i 19 16 03.5
ilgl 19 16 20.7

Sk e(Pn) 19 11 39
iSn 19 12 46,9
iSg 19 13 28.3

Um 1Pn 19 12 02.2
i 19 12 09,1
iSn 19 13 ka.7
iSg 19 1h4 47,3

Ud iPn 19 10 56.7
i 19 11 0k4.0
iSn 19 11 k6.9
iLgl 19 12 00.3

De iPn 19 10 k1.9

(cont.)

(cont.)
North of Halmshera.
Origin time = 04 05 L2,
Um iP 06 09 48,2
A i 06 09 52,2
Gulf of California (h = 3
Up i(PKP) 07 13 38.8
iX 07 14 28.8
Ki iX 07 14 22,1
Um iPKP 0T 13 27.0
i 07 13 3h.k
iX 07 14 24,5
vd i(PKP) 0T 13 49.3
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, 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 41.1 Mx N 7.7 11
North Sea (h = N). Mx Z 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. is 03 59 27
Ud ip 03 54 38.9
" 5 Up eP 20 23 35 De ip 03 5k 05.2 C
Um iP 20 23 57.1 Aegean Sea (h = 15 km),
i 20 24 00.0 m= 59, M= 5.8 (Up,Ki).
ud iP 20 23 4k,9
De eP 20 23 23 " 6 De iP 03 58 21.9
Ethiopia (h = N).
" 6 Up iP ok 1k k3.3
" 5 Up eP 23 39 34 Um eP ok 1k 16
micr sec ud eP ok 1k L5
Mx E T.4 25 Aleutisn Islands (h = 50 km).
Mc N 3.7 25
Mx 2 11 2k " 6 Up iP 05 Sk 1k.2
Ki —
micr sec " 6 Up iP 08 30 52.9
M« E 2.8 17T
Mx N 3.7 21 " 6 Up iP 10 02 56.1
Mx Z 5.9 17 Um ip 10 02 43.2
Um ip 23 39 33.5 ud eP 10 03 01
i 23 39 39.0 Luzon (h = 20 km).
0ff coast of Ecuador
(h = 30 km). " 6 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 = T0 km).
" 6 Up iP 03 54 28,2 C " 6 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 1.2 & " 6 Up iP 17 00 k45,2
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
S N 2.1 6 Sk iP 17 01 18.7
Mx E 18 13 Um iP 17 01 06.5
Mx N 29 16 is 17 08 ks
Mx Z 24 12 ud iP 17 00 Shk.T
D = 2450 km = 22°, De ip 17 00 32.6
Ki iP 03 55 38.6 Ethiopia (h = 20 km).
i ok 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 Unm 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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"

"

"

6

Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary
1969
Up iPKP 20 27 12,8 Apr. T (cont.)
Ki ePKP 20 27 28 C De iP 09 52 05.5
Um iPKP 20 27 21.h4 Kamchatka (h = 60 km),
Ud iPKP 20 27 11.k
South Sandwich Islands " T Unm eP 13 55 29
(h = 90 km). i 13 55 3k.1
Up iPKP 23 38 0T.4 " 7 Up iP 18 51 19.7
Ki ePKP 23 38 00 Ki iP 18 50 37.k
Um iPKP 23 38 00.8 Sk eP 18 51 13
i 23 38 ok, L Um iP 18 50 55,7 C
ud iPKP 23 38 08.7 ud iP 18 51 27.3
De iPKP 23 38 19.5 D De eP 18 51 L4k
i 23 38 23,2 Japan (h = N),
Fiji Islends (h = 510 km).
" 7 Up ip 20 33 41.,5D
Up iP 01 40 01.5 ¢ i 20 33 k2,2
ud iP 01 40 08.6 iPn 20 35 04
is 20 39 28
Up iP 03 Ok 15.7 micr sec
ud iP 03 o4 22,6 P Z' 0.4 1.5
Ionian Islands. Mx E 2.2 17
Mx N 4,1 17
Up iP 03 53 07.9 Mx Z 3.5 16
i 03 56 32.1 D = 4150 km = 37 1/2°,
Ki eP 03 52 50 Ki iP 20 32 33,8
Um iP 03 52 56.5 eS 20 37 28
iPP 03 56 L47.0 micr sec
ud iP 03 53 15.7 C P Z' 0.5 1.8
i 03 53 27.1 S N 0.7 10
ePP 03 57 ok Mx E 6,4 18
De eP 03 53 21 Mx N 7.0 16
ePP 03 57 26 Mx Z 8,7 15
Taleud Islands (h = TO km). D = 3300 km = 29 1/2°,
Sk iP 20 33 20.1
Up eP ok 10 52 Um iP 20 33 06.4
ud iP ok 10 52.1 iPn 20 34 01.8
De eP ok 11 03 is 20 38 22
ud iP 20 33 k5,9
Up iP ok k9 04,9 iPP 20 35 15.9
i 20 38 21.4
Up iP 06 32 52,4 De iP 20 34 13.7
Um iP 06 33 1k.6 C i 20 34 18.7
ud iP 06 33 02.6 iPP 20 35 54,3
Ethiopia (h = 30 km). Laptev Sea (h = N).
ms= ScT, M= 5-5 (Up,Ki)o
ud iP 08 29 03.5 Note the existence of Pn,
indicating a relatively
Up iP 09 51 40.0 homogeneous path.
Ki iP 09 50 45,7
Sk iP 09 51 22,9 " 7T Up iP 20 58 02.0
Um eP 09 51 11
ud iP 09 51 k2.9 " T Up iP 21 37 08.4
(cont.) {(cont.)
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(cont.)
Up i 21 37
Sk eP 21, :37
Um iP 21 37
ud iP 21 37
i 21 37
Greece.
Up iP 02 22
Sk iP 02 23
Um iP 02 23
vd iP 02 23
Ethiopia (h = 35 km).
Up ip 02 55
micr
P Z' 0.1
Ki iP 02 54
Unm iP 02 54
Ud ip 02 55
Aleutian Islands (h =
Um iP 10 20
Ud iP 10 31
Japan (h = 60 km),
Ki eP 10 35
Sk eP 10 35
Um ip 10 35
Ud ip 10 35
Molucca Passage (h =
Up iP 10 38
is 10 44
= 3850 km =
Ki iPp 10 39
Sk iP 10 39
i 10 39
Um ip 10 39
is 10 kY
Ud iP 10 38
De iP 10 38
Egypt (h = 15 km).

11l 231
11 22

iPn
iSn

11 24

eSg

Ru351a,

€s
67 5 N 33.2°E.

Explosion?

26,1

w B

23.6
50

49,3
14,9
19.0

58 ULI‘
31.9
20.3
08.0

00,0
sec
0.6
0T.1
33.6
01.0
35 km).

41.9
12.8

05

27
10.2
29.8
70 km),

38,0

06

34 1/2°,
36.2
16.1 C
31.3
o0Lk.8 C
L9

L7.7
21.9

12,2
10.9

59

Origin time = 11 19 56,

1969
Apr.

"

"

"

"

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

8

= Delary
Up iP 15 53 14,5
i 15 53 16.4
3 15 53 57.0
micr sec
Mx E 0,7 13
Mx 2 1.0 13
Ki iP 15 54 33.7
micr sec
M B I.T 17
Mx N 1.0 15
Sk iP 15 53 58.3
i 15 54 00.1
Unm iP 15 53 56,4
ud iP 15 53 20.6
i I5° 53 86,2
Albania (h = N).
M= 4,6 (Up,Ki).
Up iP 19 12 30,3
Ki ip 19 11 46.8
Um iP 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
Um 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 = 40O km),
Ki iP 06 57 24,5
vd iP 06 58 24,8
Alaska (h = 6 km).
Ki iPKP 12 02 30.0 C
Um iPKP 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 Zt 6.2 04T is 15 11 57.0
Ki iPp 13 08 00.4 Japan Sea. h = 560 km (Sk).
ipP 13 08 28,1 m = 5.6 (Up,Ki).
1E ;fcio 22;h " 10 Unm iP 20 52 58.5
P Z' 0.2 1.0 " .
Sk iP 13 08 33.6 i g AF 2299 135
ipP 13 09 0.0 A BRIOR 930
Un  iP 13 08 17.6 D P2 0.1 1.0
ipP 13 08 45.0 Ki iP 22 08 L7.k4
ud iP 13 08 46.5 D Sk iP 22 09 15,1
ipP 13 09 14,5 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
il 9 Um iPKP 15 20 29.8 (Up,Um,Ud).
vd iPKP 15 20 30.8
Fiji Islands (h = 650 km). " 10 Up iP 22 10 26,1
ud iP 22 10 37.0
" 9 Up iP 16 32 k2,1 Java (h = 60 km).
i 16 32 Lh,T
Sk iP 16 33 22.1 C e 11  Um ip ok 20 11.7
Um iP 16 33 20.8
i 16 33 33.5 . 11 Up iP 09 45 L48.1
vd iP 16 32 h9,1
i 16 32 52.8 " 11 Up iPKP 10 Ok 17.4
Greece (h = N). Um iPKP 10 04 00.5
vd iPKP 10 Ok 20.9
" 10 Um iP 06 34 24,k Kermadec Islands (h = 45 km).
ud eP 06 34 35
n 12 29 26.6
" 10 Up iP 15 03 47.7 C i 12 30 26.1
i 15 03 59.3 -;Lgl.._-fe—ao-kegg-
iPcP 15 o4 15.1 D = 560-kkm=-5,0-"v
is 15 11 hl1.7 iSg 12 33 21.h4
micr sec Um iSn 12 31 0k,2
P Z' 0.1 0.6 i
Ki iP 15 03 09,7 C A8g 12 31 38.8—
is 15 10 32.5 ua P iLgl —32-3409+6—1—
micr sec Nor 3-1
P 2'0.3 0.8 67.3°N, 33.5 E.
Sk iP 15 03 43.7 C Origin time = 12 28 10.
ipP 15 05 35.4 Explosion?
is 15 11 36.4
Um ip 15 03 25.8 C " 57 isn 12 42 26,9 )
i 15 03 43.9 i 5
ix 15 07 08.3 Ki i(Sg) 12 45 15.9
is 15 10 58.0 Sk iSg 12 44 33,2
3 15 18 32 Umé? isg 12 43 13.3
ud iP 15 03 56.1 C Udy i(Sn) 12 43 06.1
(cont.) ot
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De

1969
Apr.

"
"

"

”

"

"

"

"

11

11

i1

11

11

12

12

12

12

= Delary
Up eP 12 29 48
va iP 12 29 33.8
Up iP 14 34 11.4
i 1k 34 15,0
Uud iP 1k 33 59.3
Up iP 14 38 k2.7
ud iP 14 38 30.7
Up iP 20 k2 11,6 C
i 20 42 14,7
is 20 45 06
iLg2 20 46 52
micr sec
P Z' 0.4 1.5
Mx E 3.8 &4
Mx N 3.0 5
Mx Z 3.0 6 o
D = 1650 km = 15,
Ki iP 20 43 k2,6
i 20 43 k47,8
is 20 47 57
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 T
Mx Z L4,0 T
D = 2500 km = 22 1/2°,
Sk iP 20 43 09.5
i 20 43 12,6
is 20 46 57.8
iLi 20 k8 22,7
Um iP 20 L2 56,4
i 20 43 00,2
is 20 46 09
i(Ssn) 20 46 L1.2
iss 20 46 53
iLgl 20 48 33
ud ipP 20 k2 28.3
i 20 42 32,9

Rumania (h = 8 km).
m= 5.5 (UPsKi)-
Double P, the first with
longer periods than the

1969
beents) Apr, 12
Esthonia, 59.7°N, 25.6°E.
Origin time = 12 40 31. " 12
Explosion?
1"
Ud iP 13 48 36.8
" 12

Ud iP 18 35 35.8
Up iPKP 19 46 33.3 " 12
Ud iPKP 19 46 k2,2
Kermadec Islands (h = 45 km).
Um iP 20 36 11.3
Um iP 23 58 29.h4
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 Lk.3
Probably northwest Russia.
Explosion?
Up iP 10 58 19.9
Ki eP 10 57 56
Um iP 10 58 09.3
ua iP 10 58 25.7
Philippine Islands
(h = 10 km.)o
Ki iPn 11 28 12.4

iSn 11 29 00.8

iLgl 11 29 1661

D = 460 km = 4,17,
Probably northwest Russia.
Origin time = 11 27 07.
Explosion?
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-Finland
border region. " 12

Origin time = 12 1T 19.
Explosion?

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
API' .

"

"
"

"

12

13
13

i3

13
13

13

(cont.)
Un ip 22 25 37.6
Hindu Kush (h = 120 km),
Up iP 23 12 Lk,7
Um iP 23 13 02.5
ud 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 iPp 05 50 43,3
ud iP 05 50 06.7
Tyrrhenian Sea (h = 270 km).
Up iP 05 sS4 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
vd 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 2 5.4 17
D = 6800 km = 61°,
Ki iP 15 35 17.3
i 15 35 21.5
is 15 43 49
iSa 15 50 1k
. mier sec
P Z' 0.1 0.9
S E 0.9 10
S N 0.9 ¢
Mx E 3.8 13
Mx N 5.3 17
Mx 2 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
L.k 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
Um iP 16 22 22,8
ud iP 16 22 06,6
Egypt (h = 15 km).
Up iP 23 471 12,0
i 23 47 22,7
i 23 50 29.9
iPP 23 51 37.0
micr sec
Mx E 1.6 17
Mx N 4,5 22
Mx 2 2.9 18
Ki iP 23 46 55.9
ipP 23 47 37.9
iPP 23 51 10,8
ipPP 23 52 02
is 23 58 34
mier sec
P Z' 0.3 1.5
PP Z' 0,8 2.2
S E 2.8 171
Mx E 2,2 17
Mx N 3.3 20
Mx Z L,6 18
D = 11450 km = 103°,
Sk eP 23 47 20
iPP 23 51 33.5
Um iP 23 47 01.4
ipP 23 U7 43,5
iPP 23 51 22,3
ipPP 23 52 14
is 23 58 38
ips 23 59 40
iPKKP 00 02 50,3
Ud iP 23 b7 19.3
iPP 23 51 37.1

Banda Sea, h = 170 km (Ki,Um).
m=6.8, M= 6,1 (Up,Ki).
M uncorrected for focal depth.
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Apr.

n

"

"

1k

14

14

14
14

14

14

1k
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Up iP 05 16 26,7
micr sec
P Z' 0.1 0.5
Ki iP 05 17 L2,7
Sk iP 05 17 09.2
Um eP 05 17 06
i 05 17 07.7
Ud iP 05 16 35.0
3 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
vud iP 07 13 13.2
ipP 07 13 35.1
Sumatra. h = 80 km (Up,Ki,
Um,Ud).
Ki i(Sn) 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 ¢
micr sec
P Z' 0.1 1,0
Mx N 0.4 12
Sk iP 13 21 34,2
Um iP 13 2Y. 12,0
1 13 21 16.9
i 13 21 28,9
iPP 13 22 52,8
Ud iP 13 21 14,8 ¢
Iran (h = 45 km).
Up iP 13 50 42,6
Ki iP 13 51 40.8
i 13 51 k9.5
Um iP 13 51 08.9
ud iP 13 50 51,0
Egypt (h = 15 km).
Up iP 18 14 43,7
Ki iP 18 14 51,3
vd iP 18 14 59,9

Hindu Kush (h = 150 km).

Ki

iP

19 30 21.1

1969
Apr.

i

"

"

"

1k

15

15

15

15

Ud = Uddeholm, De = Delary

Um iP 19 54 19,5
Up iP 20 09 10.7
Ki iP 20 08 22.3
Sk eP 20 08 58
Um iP 20 08 kLk,s
vd iP 20 09 15.9 C
Kurile Islands (h = 60 km).
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 42,1
Un iP 06 33 21.0

upP  isg 12 45 08,2
KiR. 1i(Sg) 12 47 L8.5
Skp.  eSg 12 46 58

Ume&e i 12 45 39,2
12 45 40.0

Origin time = 12 L2 57,
Explosion?

Up iP lT h2 lBth Cc

i 17 42 19.0

is 17 51 24

mier sec

P Z' 0.4 1.5

Mx E 3.1 20

Mx N 3.1 19

Mx 2 2.7 17,

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 Z2' 0.3 L7

PP 2 0.5 5

S E 0.7 9

S N 0.6 9

Mx E 5,5 18

Mx N 4,4 18

Mx Z 8.3 15

D = 7150 km = 6k 1/2°,
Sk iP 17 42 05.8

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

1969
Apr,

1"

n

7"

15

15

15

16

(cont.)

Um iP
ipP
is

ud iP
ipP

17 41 50.0 C

17 41 59.3
17 50 ki

17T b2 20.1 C

17 k2 29.7

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

Up iP
Um iP
Ud iP
Indiao
Up iP
i(sP)
iPP
i
P
Ki iP
P
Sk iP
Um iP
ipP
i
ud iP
ipP

Java Sea. h = 590 km (Um,Ud).

Z|

Zl

18 08 s52.4
18 08 52.k4
18 09 06.2

22 27 44,3 D

22 31 00.0
22 31 48.7
22 31 57.9
micyr sec

0.1 0.9

22 27 37.3
22 27 48,5
mier sec

0.1 1.0

22 27 54,6
22 27 38.3
22 29 46.0
22 34 30.1
22 27 53.6
22 30 02.3

m= 6,0 (Up,Ki).

Up iPp
iPS
PP
Mx
Mx
Mx
Ki ePP

PP
PP

Unm e(P)

(cont.)

N=EN

01 42 17.6
01 51 37
micr sec
0.6 &
L7 22
8.1 22
8.7 24
01 41 25
micr sec
0.8 6
0.5 5
1.4 5
0.6 2.3
6.5 2k
.0 20
16 23
01 37 23
01 41 09.9
01 L1 29.5
01 k41 k9.9
01 L7 52
01 51 03

1969
Apr.

"

"

"

16

16

16

16
16

16
16

(Conto )
Unm iss 01 57 10
va ePP 01 L2 26

New Ireland (h = 40 km).
m= 6.8, M= 603 (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
miecr sec
Mx E 4.6 20
Mx N 2,8 1k
Mx Z 2.6 14 o
D = 2850 km = 25 1/2°,
Ki iP 05 00 41.4
i 05 08 48
iLgl 05 10 L9
micer sec

Sk iP 05 00 14,6
i 05 00 11.8
i 05 01 26.1
iSa 05 05 20

ud ip 04 59 L4h,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 L7.8
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 ¢

micr sec
PKP Z' 0,2 1.2

Sk iPKP 12 38 26.6 ¢

Um iPKP 12 38 21.9 C

ud iPKP 12 38 30.9
iSKP 12 L1 L4, 7

New Hebrides Islands

(b = 150 km).
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary

1969 1969
Apr. 16 Ki iPKP 12 38 48.8 Apr. 16 (cont.)
ipPKP 12 39 19.4 ud iP 23 01 11.3
Sk iPKP 12 38 59,6 i(sn) 23 06 38.1
Un iPKP 12 38 53.8 Dodecanese Islands
vd iPKP 12 39 03.0 (h = 25 km).
New Hebrides Islands. m=5"7, M=5,2 (Up,Ki).
h = 110 km (Ki).
The interpretation of this " 16 Up iP 23 o4 35.8
and the preceding shock as. o ]
two separate events is in 16  Up 1P 23 26 2%‘7
agreement with the USCGS. 18 a3,
However, from our records P 7' 0.1 0.8
there is no compelling S N 0.6 L
reason for this interpretation, Mx E 9.6 20
as the second phases could Mx N 5.3 1k
instead be pPKP to the first Mx Z 5.3 lho
event., D = 2800 ki3 = 25,
Ki iP 23 27 3h.3
" 16 Ki iP 12 48 15.8 e 23 35 40
micr sec
" 16 Unm iP 13 20 06.8 Mx E 4,4 212
Mx N 1.8 10
" 16 Ud iP 15 24 12.8 Mx Z 2,7 10
i 15 25 12.7 Sk 1P 23 27 07.5
Um iP 23 26 59.3 C
" 16 Up iP 18 27 40.5 is 23 31 b1
i8a 23 32 25
" 16 Ki eP 21 32 48 ud iP 23 26 36.9
Dodecanese Islands
" 16 Uud iP 22 08 51.7 (h = 45 km),
m= 5.6, M= 5,2 (Up,Ki).
" 16 Up iP 23 01 03.2
is 23 05 36 " 16 Um iP 23 33 50.5
micr sec
P Z' 0.1 0.6 " 16 Ud iP 23 41 13.3
Mx E 5.3 20
Mx N L.,h 1k " 17 Up iP 01 00 Ol.h4
Mx Z k4.8 1k is 01 Ok 30
D = 2850 km = 25 1/2°, micr sec
Ki iP 23 02 09,k Mx E 2.1 16
eS 23 07 28 Mx N 2.5 1k
micr sec M Z 3.1 14
P Z' 0.1 1.0 D =2850 km = 25 1/2",
Mx E 1.7 12 Ki 1P 01 01 06.8
Mx N 1.5 13 elgl 01 11 13
Mc Z 2.0 13 micr sec
D = 3650 km = 33°, Mc E 1,2 12
Sk iP 23 01 k1.9 M« N 0,7 13
i 23 01 52,5 Mx Z 1.0 1k
iPn 23 02 22.8 Sk iP 01 00 k0.0
Unm iP 23 01 34.3 Unm iP 01 00 32.9
eSa 23 06 56 (cont.)

(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 0l 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 = 7950 km =

Ki eP 05 06
1 05 09

micr

Mx E 3.,k
Mx N 2.1
Mx 2 k.5

Sk eP 05 07

Um iP 05 07
i 05 07
iPcP 05 o7
i8 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
ud iP 08 07
i 08 08

Red Sea (h = N),

36.9
52
08.7

35.0 C

33.9
48

sec

20

17

20

71 1/2°,
52
h3.l
sec

19

19

17

29
09.8
14k
38.2
05
40,0 C

k6.2

47.6
52.1
46.3
50.7
30.7 C
130 8
19.2
57+9
02.6

Double P, 4.8 sec apart in -

average.

Up i 08 33 26.5
isg 08 33 30,7

Sk eSg 08 35 52

Um i 08 35 1k.4
iSg 08 35 26.9

va e 08 33 53

(cont. )

1969
Apr .

"

"

"

"

"

"

"

"

”"

"

17

7

17

17

17

17

7

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 k3,

Um iP 09 17 37.3
Italy (h = 6 km).

Um iP 12 28 56,9
Turkey.

Up ip 12 Lk 01.3
Ki iP 12 45 07.9
ud iP 12 44 08.9

=

N).

Dodecanese Islands (h

Sk iP 12 58 43,5
Ud iP 12 59 05.8
Komendorsky Islands (h = 30 km
Ud iP 13 31 35.5
i 13 31 L41.8
Up iP 16 18 2k,7
i 16 18 32,3
Ki iP 16 18 L6.1
ud iP 18 28 19.7
Um iP 21 55 04,8 ¢
Jepan (h = 350 km).
Ki iP 01 57 06.1
Um eP 01 58 00
vd 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
Un i(Sg) 07 1k 21.4
Probably Lofoten area.
Um 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
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i

"

18

18

18
18

18

18

18

18

18
18

19
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iSg
isSg

12 37 19,2
12 15 33.4

Sk
WmE;

67+2°N, 33.2°E.
Origin time = 12 12 10,
Explosion?

ua iP 12 30 49.6

Ki iP 12 46 08.9

Un iP 12 46 12,4 C
188 13 05 13

Ud iP 12 46 31.3

New Guinea (h = N),

All three P phases show
positive residuals, around
12 sec, in relation to the
USCGS solution.,

ua iP 14 37 13.6
Up iP 15 38 34,2
Ki iP 15 38 07.0
Um iP 15 38 17.3
ud iP 15 38 43.3

Ryukyu Islands (h = 90 km).

Ua i(P) 16 22 39.5
i 16 22 45,9
Tanzania (h = N),

Molucca Passage (h = 80 km).
Up iP 17 56 29.9
Ki eP 17 56 03
Um iP 17 56 20.8 C
ud iP 17 56 22.6
Gulf of California (h = N),
Up iP 19 00 47.9

i 19 00 52,1
Ki iP 21 25 144
Ki iP 23 42 52,6
ud iP 23 42 05.1
Um iP 01 34 19.2 C

(cont.)

"

1"

19
19

19

19

19

19

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

(cont.)
Um ipP 01 34 31.9
vd iP 01 34 48.6
Japa.n. h = hs km (Um)o
ud iP 01 57 38.4
Up e(P) 02 31 15
3 02 31 27.7
Ki e(SKP) 06 28 20
iSKP 06 28 29,2
Um iSKP 06 28 L41.3
Fiji Islands (h = 610 km).
Um eP 07 31 29
Japan (h = 40 km),
Up iP 08 25 44,8
Ki iP 08 25 59.7
Sk iP 08 25 32,1
Um iP 08 25 51,2
i 08 25 56.4
Ud iP 08 25 25.9
i 08 25 29,5
De iP 08 25 23.2 C

North Atlantic Ocean (h = N).
Complicated P phase, at least
a double one, of which Um and
Ud show both, De the first and
Up, Ki and Sk only the second

one.

Up iP 08 58 29.5
i 08 58 39.2
iPP 09 02 25.6
iSKS 09 08 52
is 09 09 26

micr sec

Mx E 0.7 18
Mx N 0.8 20
Mx 2 1.4 21 5
D = 10350 km = 937,

Ki iP 08 58 27.1
ipP 08 58 k42,5
iPP 09 02 24,6

micr sec

Mx E 1,1 20
Mx N 1.0 20
Mx Z 2,0 22

Sk iP 08 58 45,1
i 08 58 55.3
i(PP) 09 02 27.4

(cont.)



19

19

19
15

19

19

19
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(cont.)

Um iP 08 58 25.0
ipP 08 58 39.1
i(PP) 09 02 12
iPP 09 02 22.9
is 09 09 22
iss 09 15 L1

ud iP 08 58 37.6
ipP 08 58 51.L
iPP 09 02 32,0

De eP 08 58 37
ipP 08 58 49.0
i 09 02 59.7

Sumatra. h = 50 km (Ki,Um

Ud,De).

M= 5.4 (Up,Ki).

Ki iPn 10 16 09.4
iSn 10 16 SToh
iLgl 10 17 10,8
D = 440 km = 4,0°,

Um iSn 10 18 00.8
isg 10 18 37.0
i 10 18 45,8

Probably northwest Russia.

Origin time = 10 15 05,

Explosion?

Um iP 10 57 52.2

Up iP 11 AT 20,3

Ki iPn 11 21 15.8
isn 11 22 04,7
iLgl 11 22 18,3
D = 460 km = 4,1°,

U iSg 11 23 1,2

Probably northwest Russia.

Up = Uppsala, Ki = Kiruna, Sk

- IT =

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

Origin time = 11 20 10.

Explosion?

Up iPcP 15 29 34.8

Ki iP 15:28 32,2

Sk iP 15 29 08.0

Um ipP 15 28 50.6 C
ipP 15 29 04,6
isP 15 29 11.2

Ud iP 15 29 21.1
iPcP 15 29 41.6

Japan. h = 50 km (Um).

Ki iP 19 35 23.7 C

(cont.)

1969
Apr.

"

"

"

L

19

19

19
19

19

20

(cont.)

i micr gec
P Z' 0.1 1.0
Mx N 0.6 22
Mx Z 1.1 21

Sk iP 19 35 49.6 C
ipP 19 35 54,8
Um iP 19 35 52.5 C
ipP 19 35 57.2
Ud iP 19 36 14,8
De iP 19 36 39.7 C

ipP 19 36 L43.7
Alaska. h = 20 km (Sk,Um,De).

Up iP 19 49 06.6
Un eP 19 49 20
ud iP 19 L9 22,0 C
i 19 k9 27.2
De iP 19 49 0k,5
i 19 49 17.3
Up iP 20 02 39,9
Up iP 22 19 20,4
Ki iP 22 19 01.7
Ud iP 22 19 36.4
Ryukyu Islands (h = 60 km).
Um eP 23 04 30
ud iP 23 03 k9.7

Atlantic Ocean, off Portugal
(h = N),

va iP 12 24 Lk,3
Greece .

Up iP 13 16 00.6
Ua ip 13 16 15.6

iPn
iSn

67.3°N, 31.7°E.
Origin time = 14 11 29,
Explosion?
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary

1969 1969
Apr. 20 Ki iPn 15 57 21.5 Apre 21 (cont.)
iSn 15 58 07.9 vd iP 02 31 34,6 ¢
iLgl 15 58 2168 De iP 02 31 k0.9 ¢
Probably northwest Russia, iX 02 32 20.5
Origin time = 15 56 22. Guatemala. h = 60 km (Ki,Um,De
Explosion? m=5.9,M=6,0 (Up,Ki).
" 20 Ki eP 16 19 06 " 21 U4 eP 0k 12 32
Un iP 16 18 h1.2 Greece,
iX 16 18 55,5
ud iP 16 17 57.1 " 21 Up iP 07 30 56,4 ¢
iX 16 18 11.3 is 07 40 21
Atlantic Ocean, off Portugal i 07 41 12
(h = 30 km). eli 07 56 15
eLgl 07 57 Lk
" 20 Up iPKP 20 Lk 00.k4 micr sec
Ki ePKP 20 43 50 P Z 0,8 2
Um iSKP 20 46 Lu,7 P Z' 1.1 1.8
Ud iPKP 20 L4 03,1 ¢ S E 1.2 6
De iPKP 20 k4 13,5 Mx E 33 15
Tonga-Kermadec Islands Mx N L1 1k
(b = 370 km). Mz 2 k1 13
D = 8100 km = T73°,
" 21 Up eP 02 31 L4k Ki iP 07 30 23.3 C
ipP 02 31 58.3 is 07 39 21
iX 02 32 14,2 micr sec
iSKs 02 L2 02 P E 1.1 71
is 02 L2 17 P N 0.9 12
ips 02 42 43 P Z 3.7 10
micr sec P Z' 0.7 1.8
S E l.2 8 S E 3.5 11
S N 0.6 5 S N 1.8 10
Mx E k4,2 24 Mx E 32 1k
Mx N 2,3 22 Mx N k4o 14
Mx Z 6.4 24 Mx Z 66 15
D = 9700 km = 87 1/2°, D = 7500 km = 67 1/2°,
Ki iP 02 31 33.8 Sk iP 07 30 54,7 C
ipP 02 31 51,0 iPcP 07 31 1k.9
iX 02 32 07.5 iPP 0T 33 3k.7
eSKS 02 41 L9 Um iP 07 30 36.8 C
micr sec iPcP 07 30 59.3
P Z 0.5 8 iPP 07 33 13
P Z' 0.1 1.5 iPa 07 35 00
SKS E 2,1 12 is 07T 39 28
SKS N 0.8 12 isKs 07 k40 23
Mx E 7.0 24 iss 07 U4 19
Mx N 2.9 21 ud iP 0T 31 0k.3 C
Mx 7 15 24 De ip 07 31 17.2 C
Sk iP 02 31 26.7 Japan (h = 40 km).
Um ip 02 31 41,8 ¢ m = 6.5, M = 7,0 (Up,Ki).
ipP 02 31 58.0
iSKS 02 k2 03 " 21 Up eP 17 23 17

(cont.) (cont.)




Up = Uppsala, Ki = Kiruna, Sk

1969
Apr.

"

n

(cont.)
Ki eP
Sk eP
Um iP
is
ud eP
De iP
Iceland (h
Up iP
Ki eP
Sk iP
ud iP
i
De eP

AN |nférﬁationa| From the ISC collection scanned by SISMOS
“\_Seismological

1T 23
17 22
17 23
17 27
17T 22
17 23

= N).

17 1
17 k42
17 L2
17 41
17 41
17 41

Dodecanese Islands.

Up iP
Um iP
i
ud iP
De iP

18 33
18 11
18 11
18 11
18 11
Indian Ocean (h = N),

-19 -

1969
Apr.

06
39
17.3
11

o1
16.1 ¢

45.1

27. 5 "

"

66.4°N, 14.8%E.

Origin time = 18 33 52,
Explosion?
Ki iP 18 37 53.4
Un iP 18 37 39.7
De iP 18 37 25.9
Up iP 20 k1 27.2 ¢
i 20 41 34,9
is 20 45 12
micr sec
P Z' 0.1 0.6
Mx E 1.4 13
Mx N 1.5 13
Mx Z 1.5 12
D = 2350 km = 21°,
Ki eP 20 k2 41
micr sec
Mx E 1.0 10
Mx N 1.4 15
Mx Z 2.2 15
Sk iP 20 42 09,2
iPP 20 b2 L1.7 "
(cont.)

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

(cont.)

Um iP
i
iS
iSa

Ud eP
i

De iP

20 L2 05,1
20 k2 13,2
20 L46 17
20 L6 28
20 41 3k
20 41 36,5
20 40 57.7

Aegean Sea (h = N),

Ki iP

De eP
i
1

M= 4,7 (Up,Ki).

21 ok 12,2
21 02 39

21 02 46,3
21 02 5T7.1

Dodecanese Islands

(h = 35 km),
Up iP
i
is
iX

Sk

Um iP

Ud 1P

De iP

MMM PLODPODNODNNDND N OO o N ro

22 31 27.2
22 31 35.8
22 33 52.1
22 34 48,5

micr sec

M

[
\n

' —_NoWwWw FEFN0
[
-
w

o+
w

I
-
-

30 31.6
32 23.7
30 36.4
30 38.4
31 06.5
33 10.1
38 11.9
31 19.4
31 28.0
34 29,0
32 07.5
32 28.5

Norwegian Sea (h = N).

Ki eP
(cont.)

00 41 51
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22

22

22

22

22

22
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1969
(cont.) Apr.
Sk eP 00 41 43
Um eP 00 41 57
Guatemala (h = 90 km).
Um iP 01 26 08.1
Ud eP 01 26 57
va eP 01 51 18 "
Alaska (h = 20 km).
Up —
miecr sec
Mx E 1,1 23
Mx N 0.5 18
Mx Z 1.4 22
Ki : —
miecr sec
Mx E 0.8 18
Mx N 0.5 17
Mx Z 1.5 18
Um iPP ok 59 Ly
i 05 11 39
Easter Island (h = N).
M = 5.6 (Up,Ki),
Ki iP 06 03 00,3
Um eP 06 03 13
Ud iP 06 03 40.5
Formosa (h = 30 km).
Up iPP 06 53 39
iPKS 06 54 52
micr sec
PP 2 0.6 5
PKS E 0.7 6
PKS N 0.6 6
Mx E 3.8 24
Mx N 2.3 22
Mx Z 4.0 24 "
Ki 1PKP 06 51 10.1
iPP 06 53 27.9
iPKS 06 54 33
iPKS 06 54 4y
micr sec
PP 7 O, 5
PKS E 1.1 6 "
PKS N 0.6 6
PKS Z 1.3 7
Mx E 3.3 24 "
Mx N 3.6 22
Mx Z 7.8 23

(cont.)

22

22

22

22

22

(cont, )

Um iPKP
iPP
1PKS
iPPS

Baster Island

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

06 51 1k,2
06 53 32
06 sk 39
07 05 24
(h = W),

m=6.1, M= 6.1 (Up,Ki).

Up iP
is

Ki iP

Sk iP

Unm iP

ud iP
De iP

08 22 36.9 C
08 31 48

sec

b 1.5
.l 18

1 19

9 19

00 km = T1°,

08 21 55,1 C
08 22 05,5
08 30 26

sec
0.8 6

0.3 1.5
0.7 6

0.5 9

k6 15

2,9 15

Te2 15
64°,
08 22 29,2 ¢
08 22 35.9
08 25 05.1
08 22 13.k ¢
08 22 24,2
08 22 43.6 C
08 22 59,0
08 25 56.2

Japan. h = 40 km (Ki,Um),
m=6.2, M= 5,9 (Up,Ki).

09 17 17.0
09 17 37.9
09 17 1k.7
09 17 34.8

09 36 L45.0
OO.6

09 37
10 20 33.3

Ki iP

Sk iP

Un iP

Ud iP
India-East Pakistan
(b = 4O km),

Up ip

i
Sk iP
Un iP

Kodiak Island

10 20 23.7
(b = 70 xm).
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1969
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n

n

"

"

22

22

22

22

22

22

22

22

Esthonia, 59.7

A7 ;{\‘ ““
\| NInternational From the ISC collection scanned by SISMOS

10 L6

N, 25.

- 2] -

18.2

el
6 E.

Origin time = 12 53 35,

Explosion?
Ki i 13 32
i(sg) 13 33
ud i(P) 13 32
i 13 32
i 13 33
Ki e 14 o7
Um i(sg) 1k 05
i 14 05
ud i(sg) 1k ot
Up iP 15 57
Sk eP 15 58
va iP 15 57
Ionian Islands.
Ud iP 18 38
Up ip 21 kg
Ki iP 22 09
Sk iP 22 09
Um iP 22 09
Uganda (h = 30 km).
Up iP 22 L4y
ipP 22 4y
is 22 51
micr
P Z' 0.2
Mx E 0.6
Mx N 0.8
M Z 0.9
D = 6150 km =
Ki iP 22 L4l
ipP 22 L
is 22 52
mier
P Z 0.k
P Z' 0.3
(cont.)

Lo.1
0h.3
09.8
5644
1740

36

37.3
41.8
43.h

51.9

33
58.0

31.5
21.5

58.0 D
3749
32.3

11.6 D
20.6
56

sec
1.0

13

16

15

55 1/2°,
Lh,1 D
52.8
57

sec

5
1.2

1969

Apr. 22
" 22
" 23
n" 23

"

" 23

Ud = Uddeholm, De = Delary

(cont.)
Ki mier sec
S E 0.3 8
Mx E 1,1 15
Mx N 0.9 13
Mx 2 1.1 13
D = 6650 km = 60°,
Sk iP 22 Lk 41.5 D
ipP 22 bk 51.7
Um iP 22 4l 24,1 D
ipP 22 44 33.3
iPP 22 46 32,4
is 22 52 21
ud iP 22 44 23,9 D
ipP 22 L4 33,1
iPP 22 46 28.7
De iP 22 44 08,8

Arebien Sea. h = 35 km (Up,
Ki,Sk,Um,Ud),
m =59, M= 5,1 (Up,Ki).

Um ip 23 17 07.0
i 23 17 19.2
Leyte (h = 40 km),

Up ip 02 22 27.8
Um ip 08 32 sh.b
f’%iﬂﬁ iPn 11 11 08.6 )

iSn 11 12 08.1
—ihgi- o I dTEQ
a ﬂ m 5.6 .

sk  eSg 11 15 00

Un(> iSn 11 12 47,7

:Ll L) I

Nortgwest ussia,
6?.7 N’ 3306 En
Origin time = 11 09 50.
Explosion?

UpY iSg
Kip_  isg

Umé? iPg 13 05

isSg 13 06
Ud}) iSn 13 06 26
SLgd——213-06-5kvi—
i x ’ - ’ - L]
Origin time = 13 03 L2,
Explosion?
Up iP 13 L4 ok, k4

(cont.)
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23

23
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(cont.)
Up i 13 4k 19
Ki iP 13 45 02
ipP 13 45 08
Sk iP 13 Li k2
Um iP 13 44 30
ipP 13 Li 36
iPcP 13 46 50
vd iP 13 44 14
ipP 13 44 20,2
Egypte h = 30 km (Xi,Um,Ud).
Up iP 16 0k 09.8
KiE: isg 16 17 18.3
Sk iSg 16 17 23,0
Un= iSg 16 17 45,8

and, Norway,

66.4°N, 14.8%E.
16 15 50,

Origin time

Explosion?
Ki iP
ipP
Sk eP
Um iP
ipP
ud iP

21 02
21 02
21 03
21 03
21 03
21 03

Aleutian Islands.

h = 40 km (Ki,Um).

45,0
55.8

15

11.5
22.1
37.0

hs.h

5T.0
03.3

30.1
25.9
54,6
19.2

Um eP 21 25 08

Turkey (h =

Un eP 21 54 31

Ud e(P) 22 49 39
i 22 49

Up eP 02 29 26
ipP 02 29

Ki eP 02 28 33
ipP 02 29

Unm eP 02 28 57
ipP 02 29

ua iP 02 29
ipP 02 29

De ipP 02 30

Aleutian Islands. h = 130 km

(Up,Ki ,Um,ud).

PP is bigger than P (on 2')
at our stations.

n

n

2k

2k

24

ek

24

2l
2k

2L

24

Umed, Ud = Uddeholm, De = Delary
Up iP 02 54 45,8
Um iP 02 55 15.0
ud iP 02 54 56,9
Up iP 03 52 04,7
Ki iP 03 51 11.9 ©
Um iP 03 51 37.1
ud iP 03 52 09,1
Um iSKP 06 L6 29,2
ud iPKP 06 43 59,7
De 1PKP 06 4L 11,3
Fiji Islands (h = 540 km).
Ki iP 07 41 27.7
Up iPKP 07 b5 12.4
Ki iPKP 07 45 0bL.1

iSKP 07 48 10.6
Sk iPKP 07 45 14,0 C
Um iPKP 07 45 11.1
va iPKP 07 45 13.4
De iPKP 07 45 24,1 C
Fiji Islands (h = 250 km).
Up iP 08 57 04.3
Ki iP 08 56 09.9
Sk iP 08 56 36.5
ud iP 08 57 00.7 C
Kodiak Island (h = 20 km).
ud iPn 10 12 07.3
i 10 12 10.8
iSn 10 12 38.6
iSg 10 12 48.8
Skagerrak.
Origin time = 10 11 25.
vd iP 10 15 08.9
ud iPn 10 21 21.0
ng lO 21 5509
Skagerrak,
Origin time = 10 20 38.
ud iPn 10 24 14,4
i8g 10 24 52,1
Skagerrak.
Origin time = 10 23 33,
ua iPn 10 30 48,9
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.,

"

"

7"

7"

2k

2k

2L

2k

2k
2k

24

2k

va iSg
Skagerrak.

10 31 54,8

Origin time = 10 30 39.
These and following events
in the Skagerrek have all
originated near 58.,2°N,
10.0°E, as determined by
combination with readings
at Lillehammer and
Kongsberg., They are probably
underwater explosions.

Unm iP
ud iPn
iSg
Skagerrak.
Ud iSg
Skagerrak,
ud i(P)
Ki i
iSg
Up iP
i
Up iP
iX
Mx
Mx
Ki iP
Mx
Mx
Mx
Sk eP
iX
Um iP
iX
i8
iSs
ud iPp
iX
De e(P)

iX
i

Dodecancse Islands
(h = 50 km).

N ==

11
11
11

11

1k

M= k.7 (Up,Ki),
The phases marked X are more
pronounced than P, and could
be due to another shock.

Ok
18
19
28

18

06
06

39
39

5649

k2,5
15.0

h6,1

12
L5
03.3
35.5
54.8
o7

L9
k.2 ¢
29.0
35
48,3
58.5

1969
Apr.

"

n

it

L

"

"

"

"

2y
2k
2k
2k

25

25

25

25

25

ud ip 15 21 39.3
ud iP 16 40 16,1
Up iP 20 46 20.8
ud ip 22 54 57,9
Leyte (h = 80 km).
Sk iSKP 01 53 25.8
Um iSKP 01 53 21,1
Ud iPKP 01 50 kLk,7
iSKP 01 53 33.k
De iPKP 01 50 55,8
Tonga~Kermadec Islands
(h = 540 km),
Um ip 03 14 55,6
Japan (h = 350 km).,
Um eP 03 30 53
Up iP 03 %0 55,8
Ki ip 03 40 17.6
Unm iP 03 4o 34,2
ipP 03 Lo 48,7
Ud iP 03 L1 02.8
Japan, h = 50 km (Um).
Up ip 03 47 09.9
is 03 57 52
micr sec
S E 04 8
S N 0.5 8
Mx E 1.9 24
Mx N 2,4 23
Mx 2Z 2,4 24
D = 9900 km = 89°,
Ki iP 03 47 05.8
ipP 03 L7 1k.1
iSKS 03 57 31
micr sec
P Z 0.4 6
P Z' 0.1 1.5
SKS E 0.4 o
SKS N 0.6 9
Mx E 1.4 22
Mx N 1.3 20
Mx 2 2,3 22
Sk ip 03 47 03.1
ipP 03 47 13,2
Um iP 03 47 09.9
ipP 03 47 18,2
iPP 03 50 kLo.5
i 03 50 k9,2

i
(cont.)
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isKs

is
iP

ipP

iP

ipP
Panama. h = 30 km (Ki,Sk,Um,

(conta)

- 2k -

1969
Apr.

03 57 36

03 57 58

03 46 58.1

03 47 07.4

03 47 02.8

03 47 11.1

m =59, M= 5,6 (Up,Ki).

Sumatra (h = N).

iP o4 13 19.3 "
iP ok 13 07.7
(h = 25 km),
eP 05 05 09
iP 05 05 09.7
eP 05 05 25
eP 05 05 06
iP 05 05 20,1
iP 0T 45 06.5
i 07 45 20.0
micr sec
Mx 0.5 13 "
Mx 0.5 14
Mx 0.6 1 L
iP 07 45 19.6 ¢
iPP 07 47 08.5
iP 07 Lk 53.6
iPP 07 46 43,2
iP 07 45 08,5 "
iP 0T 45 03.5
West Pekistan (h = 25 km),
iP 09 24 06.0
ipP 09 24 21,9 "
iP 09 23 11.7 ¢
iP 09 23 Lo,2
iP 09 23 39.9 "
ipP 09 23 54,0
iP 09 24 03.8
ipP 09 2k 19.3
Alaska. h = 60 km (Up,Ki,
iP 10 40 44,2
iP 10 40 33.7 "
Costa Rica (h = 50 knm).
iPn 11 22 12,5
18n 1l 23 11.7

Nortgwest g
67.4°N, 33.4L°E,
Origin time = 11 20 54,

Explosion?
Up iPKP
PKP
Ki iSKP
i
Sk i8SKP
Um 1
isKP
ua 1PKP
iSKP
De iPKP
Tonga-Kermadec
(h = 460 knm).
ud iP
Ki iPn
iSn
iSg
D = 390
Ki eP
ua 3P
De iP
El Salvador (h
Up iP
Ud 1P

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

11 25 59.1

11 24 25,1

1

Rugsia,

1335 35.T7 D

micr sec
0.1 0.5
13 38 09.2
13 38 14,0
13 38 35.1
13 36 08.7
13 38 19.6
13 35 37.6
13 38 38.3
13 35 L7.7
Islands

14 29 57.8

14 34 52,9
1L 35 36.2
1k 35 h96h
km = 3,5°,

66.4

eSg
iSg
iSg

orway
°N, 14.8%.
17 32 47,

Origin time
Explosion?

Um

ePKP
e

17 3% 15
17 3k 20,0
17 34 k2.6

21 19 31
21 19 36

Scotia Sea (h = N).
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Up = Uppsale, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary

1969
Apr .

"

n

25

25

25

26

26

26

26

Ki iP
Unm iP
ud iP

21 33
21 33
21 33

Celebes (h = 25 km),

1969
39.6 Apr.
b1,1
59.2

Up iP 21 46 37.9
Ki iP 21 45 55,9
Unm iP 21 46 14,2 ¢
ipP 21 L6 25,0
ud iP 21 46 44,0 C
ipP 21 46 55,1
Japan. h = 40 km (Um,Ud).
vd eP 22 05 41
i 22 06 27.8
Up iP ok 02 38,3
Ki iP o4 02 h6.6
Um iP ok 02 36.2 C
ud iP ok 02 54,1 E
Up iP 05 30 59.7 "
Ki iP 05 30 31.7
Sk eP 05 30 57
Um eP 05 30 Ll
Ud iP 05 31 07.0
Mariena Islands (h = 100 km),
"
Up iPP 06 18 24
micr sec
PP E 0.2 4
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).
n
Up iPP 06 22 23.6
eSKS 06 28 14
ePs 06 31 59
mier sec
FP E 0.2 5
PP 2 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 "
(cont.)

26

26
26

26

26

(cont.)

Ki ePP 06 22 k46
iPS 06 32 30

micr sec

PP E 0.5 8
PR % 3.0 T
Mx E L.,5 21
Mx N 3.7 20
Mx 2Z 8,0 19

Sk ePKP 06 21 28

Um iPKP 06 21 32,6
i 06 21 45,1

iPP 06 22 k46

iSKS 06 28 24
ud 1PKP 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 ¢

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

i 07 2% 27.1
Sk iPKP 07 29 15.7
Um iPKP 07 29 10.k C

i 07 29 17.6
Ud iPKP 07 29 23.5

i 07 29 31.6
De iPKP 07 29 40.6

3 07 29 50.k4

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

kil iPn 10 45 29,6
iSn 10 46 06.6
*Sg—10 Y6 5151

sk/A,  iSg 10 48 47.8
iSn 10 46 k7.7

and,

E.
Origin time = 10 44 L1,
Explosion?

Ki iP
(cont. )

10 52 21.3
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1969
Apr.

n

"

"
n
"

"

"

26

26

26
26
26
26
26
26
26

26

26
26

( conte )
Uud
Idaho (

eP
h =

iPn

Nortgwest Hﬁgsia,
67.7 Ny 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 49,3
ud iP 11 36 Lk, 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
va iP 18 15 21,0
Up iP 19 19 41.4
Um iP 19 19 23.2 ¢
ud iP 19 19 k49,9
Ryukyu Islands (h = 35 km),
Up iP 20 29 55,6
Ki iP 20 29 54,6 ¢
ipP 20 30 21,9
Sk iP 20 30 08.5
Um iP 20 29 51.9 C
ipP 20 30 19.6
vd iP 20 30 Ok4.k4 ¢
ipP 20 30 32.2
Sumatra. h = 110 kn (Ki,Um,Ud).
Ud iP 20 48 k43,0
Um eP 20 51 34

1969
Apr.

n

"

26

26

26

27

27

27

e
Nz e

Up 1PKP 20 55 55.4
Sk iPKP 20 55 43,4
Um iPKP 20 55 38.7 D
Ud iPKP 20 55 51.4 D
1 20 55 58.0
De iPKP 20 56 11.9
Ki iPn 21 06 53.9
iSn 21 07 31.2
iSg 21 07 uéa
D =330 km = 3.0°,
Sk isﬁ 21 10 41.6
Um is 21 09 14,0
iSg 21 09 28.2
Northern Finleand,
Explosion?
Up eP 22 22 06
Ki iP 22 21 12,1
Um iP 22 21 37.6
ud iP 22 22 03.5
Aleutian Islends (h = 30 km).
ud iP 23 29 14.8
Greece,
Up -
mier sec
Mx E 0.5 19
Ki iP 01 50 27.5 ¢
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 56.5
Celebes (h = 10 km).
Um eP 02 34 o7
Alaska (h = N),
Um iP 05 07 12.0
Hindu Kush.
KiR~ iPn

s A
Un &

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

1969
Apr.

t

e

n

”

27

27

27

27
27

27

28

(cont.)

Nortgwest Ru%sia,
67.3 N, 33.L°E,

Origin time = 05 33 34,
Explosion? \/////
Ki iSn 08 12 10.7
iLgl 08 12 33.1
Probably northwest Russia.
Explosion?
Up iP 11 03 k2.8 ¢
i 11 Ok 01.4
is 11 08 06
micr sec
Mx E 0.4 12
Mx N 0.8 14
Mx Z 1,1 14
D = 2800 km = 25°,
Ki iP 11 04 46.8 ¢
micr sec
Mx E 04 13
Mx N 0,3 11
Um iP 11 ok 17.3
eS 11 09 08
iSa 11 09 24
ud iP 11 03 50.5
De iP 11 03 17.6
Dodecanese Islands
(b = 15 kn).
M= L4,6 (Up,Ki).
ud iPp 12 ok 52,5 D
Up iPKP 13 17 56.8
ipPKP 13 18 11.6
Ki ePKP 13 18 10
ipPKP 13 18 24,1
iPKS 13 21 29,6
micr sec
PKP Z' 0.2 1.5
PKS Z' 0.1 1.5
Um iPKP 13 18 04.6 C
ipPKP 13 18 19.5
vd ePKP 13 17 55

South Sandwich Islands.
h = 50 km (Up,Ki,Um).

Up iP
Ud iP
Up iP
(cont,)

13 27
13 28

00 59

55.6
10.8

W77

1969
Apr.

28

28

28

De = Delary
(Conto )
Up i3KS 01 10 16
Ki iP 00 59 19,6
i 00 59 35.2
micr sec
Mx E 0,5 18
Mx N 0.6 17
Mx Z 1.3 18
Um iP 00 59 30.6
i 00 59 38.6
eSKS 01 10 00
ud eP 00 59 53
Mariana Islands (h = 50 km).
Ki i(PKP) 07 43 59,8
iPKP 07 4k 10,3
iSKP 07 47 12.7
micr sec
PKP Z' 0.2 0.7
SKP Z' 0.7 1.5
Sk i(PKP) 07 4k 11.,0D
iPKP 07 44 20.3
iSKP 07 47 28.7
Um i(PKP) OT 4k 06.5
iPKP 07 4k 19.1
1SKP 07 47 24,0
iss 08 04 kL2
ud i(PKP) OT 4L 19,2
iPKP 07 L4 27.4
iSKP 07 47 37.0
De iSKP 0T 47 45,7

Tonga~Kermadee Islands
(h = 300 km).
(PKP) are precursors of
smaller emplitude than PKP
(except at UQ where they are
of about equal amplitude).

Up

Ki

Um

Ud

De

ip
ipP

P Z!
iP
ipP

P Z!
iP

ipP

iP

ipP

iP

ipP

iP

ipP

13 00
13 00
micr
0.3

13 00
13 00
miecr
0.1

13 00
13 01
13 00
13 00
13 00
13 01
13 00
13 01

30.2 D
48,8
sec
0.7
22.1
b7
sec
1.0
hh 9
ok.5.
21.5D
40,6.
k3.5
02.6
k5.2 D
ok.9

Burma~India, h = 80 km (Up,Ki,
Sk 4Um,Ud,De).,
m = 6-3 (Up,Ki).
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28

28

28

28

28
28
28
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1969
Up iPKP 17 k9 59,5 Apr. 28
Un iPKP 17 49 L46.9
ud 1PKP 17 50 00.9
De iPKP 17 50 17.2
Kermadec Islands.
Origin time = 17 30 18.
Up iPKP 18 15 39.0
Sk ePKP 18 15 32
Un 1PKP 18 15 25,2
Ud 1PKP 18 15 39.6
De ePKP 18 15 48
Kermadec Islands.
Origin time = 17 55 57,
Up 1PKP 18 17 32.4
Sk iPKP 18 17 25.7
Um 1PKP 18 17 20.5 ¢
i 18 17 28.1
Ud iPKP 18 17 34.0 C
De iPKP 18 17 42.3 ¢
i 18 17 49.9
Kermadec Islands (h = 50 km).
Up iPKP 19 57 48.8 " 29
ipPKP 19 58 0T7.k
micr sec
Mx N 0.7 22
Ki iPKP 19 57 36.6
ipPKP 19 57 55,5
Sk 1PKP 19 57 k6.4
ipPKP 19 58 06.6
Um 1PKP 19 57 k1,1
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 1h.k
Solomon Islands., h = T0 km
(Up,Ki ,Sk,Um,Ud,De).
Up eP 21 15 57
Ki iP 21 35 k2.0
Up iP 23 32 55.3 C
i 23 32 57.7
is 23 42 Lk
micr sec
P Z' 0.1 0.8
Mx E 1.0 18
Mx N 3.2 22
Mx Z 1.8 19
(cont.)

Ud = Uddeholm, De = Delary

(cont,)
Ki iP 23 32 23,2 ¢C
i 23 32 25,6
micr sec
' 0.1 1.0
1.3 16
loo 15
1.9 14
23 32 29.9
23 32 h1.6
23 42 32
23 32 47.5
23 32 49.9
De iP 23 33 02.8
i 23 33 31.4
California (h = 20 km).
m= 5.8, M =5,5 (Up,Ki),
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.

N=tHN

Sk
Um

P
Mx
Mx
Mx
iP
iP
1S
ud iP
1

Up iP o4 Lk sk,9 ¢
iPn ok k6 06,1
micr sec
P Z' 0.2 0.8
Mx E l.2 16
Mx N 1,6 20
Mx 2z 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 ¢
Unm iP Ok 45 08.8 ¢
iPP ok 46 36,6
iPcP ok 47 16,2
is ok 51 09
Ud iP ok 45 10.1 ¢
iPn Ok 46 33,3
De iP Ok L4 53,4 ¢

Iran (h = 35 km),

m=6.0, M =50 (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 Ki iP 07 Ok 56.8
" 29 Ud iP 09 43 11,3
De iP 09 43 08.3

Hindu Kush (h = 190 km).

o Oz,
6T+5 N, 33.1 E.
Origin time = 11 09 51,
Explosion?

eSg 12 35 50
eSg 12 35 10
Umc iSg 12 33 53.0
¥an  ilgl 1234216

Esthonia,

E] L]
Origin tim = 12 31 1Le
Explosion?
" 29  Um iP 14 44 46.9
va i(P) 14 43 27.8
» 29 Um iP 20 05 24,6
Uganda (h = N),
" 29 Up iP 21 29 04,8
ipP 21 29 14,5
mier sec
P 2' 0.1 0.6
Mcx E 0.7 16
M« N 1.0 16
Mx Z 1.4 18
Ki iP 21 28 17.5
micr sec
M E 1.5 18
Mx N 1.5 19
Mx 2Z 2.8 19
Sk eP 21 28 s2
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
30

30
30

30

30

(cont.)
Ud iP 21 29
De iP 21 29
Kurile Islands, h =
(Up,Um).
M= 5.3 (UP’KJ.-)O
Ud eP 21 Lo
Up iP 22 02
Um iP 02 5k4
i 02 54
De iP 03 L4k
Tadzhik SSR (h = 220
Ud iP 13 14
Up ip 15 15
Ki iP 15 AT
Sk iP 15 17
Unm eP 15 17
i 15 17
Mexico (h = 35 km).
Up iP 16 L6
i 16 L6
Um iP 16 L6
uad eP 16 46
Nicobar Islands (h =
Up iP 17 11
Ki iP 17 11
Sk iP 17 11
Um iP 17 11
i 1T 12
Ud iP 7 XL
Nevada. Underground
explosion.
Up iP 20 25
a 20 25
is 20 29
iLgl 20 32
micr
P Z' 0.1
S E 1.4
S N 1.5
S Z 0.9
Mx E 15
Mt N 8.5

(cont,)

09.9
30.2

35 km

08
0l.1

OT.k
43.6

2045
km).

b7
0k.9

0k.8
ok.8
15

22.5

25.6
29.6
2L
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 (cont.)
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
ili 20 34 57
iLgl 20 35 2k
micr sec
P N 0.3 6
P Z 0.4 5
P Z' 0.1 1.0
s E 04 6
S N 0.9 14
Mx E 6.4 12
Mx N 3,6 12
Mx Z 5.0 11
D = 3200 km = 29°,
Sk iP 20 26 09,5
Un iP 20 25 59.1
iPcP 20 29 31.0
is 20 30 21
iLi 20 33 00
Ud iP 20 25 36.4
i 20 25 39.9
Turkey (h = 9 km).
m = 5.5, M= 5.’4 (UP,Ki).
" 30 Uad eP 21 b k2
Mindanso (h = 35 km).
" 30 Um ip 21 57 02.5

Markus Bath
January 26, 1970
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SEISMOLOGICAL BULLETIN
UPPSALA, KIRUNA, SKALSTUGAN, UME &,
UDDEHOLM and DELARY
Uppsala (Up): 59° o5L.5'N,  17°37.6'E; h=1lm
Kirune (Ki): 67 50.4'N,  20°25.0'E; h=390m
Skalstugan (sk): 63 34,8'N, 12°16.8'E; h =580 m
Ume& (Um): 63 48.9'N,  20°1k4.2'E; h=16m
Uddeholm (Ud): 60205,k N, 13°36,4'E; h =240 m
Delary (De): 56°28.3'N 13752,1'E; h=150m
J U LY 1-31, 1969
1969 1969
July 1 Up iP 06 08 24,6 July 2 Up iP 10 10 54.0
Ki iP 06 09 00.0 micr sec
Sk iP 06 09 00.5 Mx E 0.4 15
De iP 06 08 28.3 C Mx N 1.8 18
Iran (h = 100 km), Ki iP 10 10 k2,2
micr sec
" 1 ua iP 12 12 20,3 Mx E 0.7 19
California (h = 25 km). Mx N 0.9 16
Mx Z 0.9 17
" 5 Ki iP 16 29 28.4 Sk eP 10 11 Ok
Um iP 10 10 45,3
" 2 Up iP 00 16 51.8 is 10 19 39
De i(P) 00 18 23.4 Ud iP 10 11 Ok4,5
i 10 11 06.8
* 2 Up iP 00 21 45,2 Burma (h = N),
Ki eP 00 22 24 M= 5.3 (Up,Ki).
e 00 22 30
Sk iP 00 21 58.6 - 2 Up eP 10 35 57
Unm iP 00 22 04,1 Ki eP 10 37 05
i 00 22 10,7 Sk iP 10 36 38.L4
i(PP) 00 24 38,2 Um iP 10 36 38.7
ud iP 00 21 40.8 ua iP 10 36 00.7
De iP 00 21 19.1 De iP 10 35 27.3
Ascension Island (h = N). Italy (h = N),
" 2 Ki e(P) 00 Lo 22 " 3’#1(:-5:_ iPn 10 57
Um iP 00 39 52.0 isn
ud iP 00 39 24,2 i
Ascension Island (h = N).
" 2 Up iP 00 55 50.8 Un (— iSg 10 59 26,1
gwest Russm,,
" 2 Up iP 02 55 17.5 67.6°N, 33.41°E.
Origin time = 10 55 52.
" 2 Sk iP 08 00 32.8 Explosion?
Italy (h = N).
" 2 ud iP 12 24 44,3 ¢
" 2 Sk eP 08 07 43 Japan (h = 100 km).
Italy (h = N),
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary

1969 1969
July 2 Ki iP 12 39 53.5 July 3 (cont.)
Sk i 17 11 Lk, 7
" 2 Ud iP 12 52 09.1 Um iP 17 11 50,1
i 17 11 57.2
" 2 Um i(P) 13 35 51.2 ud iP 17 11 49,0
ud i(P) 13 35 48.5 Mexico (h = 25 km),
i 13 36 16.1
" 2 Up iPKP 17 46 59,4 i 18 13 18.7
Sk iPKP 17 46 50,5 micr sec
Um ePKP 17 46 50 P Z' 0.2 0.9
i 17 47 03.5 Ki ipP 18 11 43,7
ud iPKP 17 47 00.3 i 18 11 56.7
De iPKP2 17 b7 21.3 micr seec
Kermadec Islands (h = 8 km). P z' 0,1 1.0
Sk iP 18 12 17.8
" 3 Up i(Pp) 01 12 L7.7 Um iP 18 12 10,7
ud iP 18 12 39.3 ¢C
" 3 Um iP 05 50 3k4.7 Aleutian Islands (h = 80 km).
n = 6,1 (Up,Ki).
" 3 Ki iP 06 47 32,6 C
Um iP 06 4T 43,2 " 3 Up iPKP 19 40 50,7 C
ud iP 06 47 58,2 i 19 40 58.9
Mindanao (h = 100 km). Sk ePKP 19 40 43
Um iPKP 19 40 38.9
" 3 vd iP 09 11 13.6 va iPKP 19 40 52,2
De iPKP 19 41 02,8
" 3 Up iP 09 46 50.1 C Kermadec Islands (h = N).
is 09 50 L9
micr sec " 3 ud i(sg) 19 43 56,8
Mx E 0.6 17
Mx N 0,6 12 " 3 Up i(P) 21 38 12.7
Mx Z 0,9 12 o micr sec
D = 2400 xm = 21 1/2°, (P) 2' 0.1 0.5
Ki iP 09 48 ok.k
mier sec " 3 Up iP 23 38 30.4
Mx E 0,4 9
Mx N 04 9 " h Up iP 01 43 11.1
Mx 2 0.5 9
Sk iP 09 47 31,1 " I Up iP 02 53 52,6 C
Um eP 09 47 26 iPn 02 54 58,k
i 09 47 29.3 iPP 02 55 11,5
is 09 52 02 miecr sec
ud eP 09 46 57 P Z' 0.1 0.5
i 09 46 59.9 PP Z' 0.1 0.9
Greece (h = 25 km). Ki iP 02 53 37.3 C
M=L4,5 (Up,Ki). i 02 53 kk,s5
mier sec
" 3 Ud eP 14 24 14 P Z' 0.2 0.7
i 1k 24 17.7 Sk iP 02 54 08.3 ¢
i 02 55 05,0
" 3 Sk iP 17 11 37.1 iPn 02 55 22,1

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

1969
July

"

n

4

N

(cont.)
Um iP 02 53 3T.5 €
iPn 02 54 39,0
iPP 02 54 52,5
ud iP 02 sk 09,1 C
iPn 02 55 23.0
De iP 02 54 16,2 C
; iPn 02 55 31,3
iPP 02 55 43,6
K&ZBkh SSR .
m = 6,0 (Up,Ki).
Underground explosion,
Sk iP 07 02 22.0
ud iPKP 0T 07 L3.7
i 07 07 51.3
De iPKP 07 0T 53.2

Fiji Islands (h = 650 km),

va iP 10 19 25.4
Dodecanese Islands (h = N),

Soutgwest coast o
60.0 Ny, 5.7 E.
Origin time = 10 25 12,
Solution checked with
Kongsberg readings.

orway,

Up iP 11 28 52,1
Ki iP 11 28 48.7
Sk iP 11 28 37.8
Un iP 11 28 53.8
ud iP 11 28 43,0 C
De iP 11 28 L46.5
Panama (h = N).
Up iPKP 12 31 30.4
i 12 31 40.6
Um iPKP 12 31 20.8
Ud iPKP 12 31 35.3

Kermadec Islands (h = 70 km)

Ll

=

5

(coj
Lgl 18 10 41.8
D = 420 km = 3,8°,
Probably northwest Russia.
Origin time = 18 08 43,
Explosion?

Um iPKP 18 23 25,5
ud ePKP2 18 23 57
South of Kermadec Islands
(h = 90 km).,

KiEL iPg
iSg

i pland,
6T.7 N, 19.2°E,
Origin time = 22 28 52, %~
Solution’ checked with
Tromsd readings.

Up iPKP2 23 1k 28,6
micr sec
Mx N 1.7 27
Ki iPKP 23 14 15.5
micr sec

Mx E 0,8 19
Mx N 0.8 19
Mx Z 1.4 19
Unm iPKP 23 14 11.%
i 23 14 19.7
Ud iPKP2 23 14 37.4
West of Macquarie Islands
(h = N).
M= 5,8 (Up,Ki).

ud iP 00 26 13.6
Up ePKP 01 51 42

Ki iPKP 01 51 38.8
ud iPKP 01 51 45,0

De iPKP 01 51 55.4
Tonga Islands (h = 190 km),
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary

1969 1969
July 5 Ki eP 01 57 L2 July 6 (cont.)
i 01 57 48.6 De iPKP 11 09 1k,2
micr sec Tonga~Kermadec Islands
Mx E 1.0 21 (h = 520 km).
Mx N 0.6 19
Mx Z 1.4 19 " 6 Up ip 11 15 41,1
Ud iP 01 58 15,9
New Guinea (h = N). " 6 Up ip 11 47 43.b
Ki iP 11 47 14,9 ¢
" 5 Up iPKP 06 27 0L4.7 Um iP 11 47 25,6
Ki iPKP 06 26 58,2 Ud iP 11 47 52,3
Um iPKP 06 26 59,0 Ryukyu Islands (h = 35 km),
ud iPKP 06 27 06,0
De 1PKP 06 27 18.0 D " 6 Ki iPKP 14 50 17.5
Fiji Islands (h = 500 km). iX 1k 50 37.1
Unm iPKP 14 50 24,9
" 5 Up ip 11 25 43,8 ix 1k 50 46,0
is 11 36 35 Uud iPKP 14 50 33,2
D = 10100 km = 91°, i 14 50 45,8
Ki iP 11 25 18.k ¢ Tonga Islands (h = N).
i 11 25 49.9 If X (Xi,Um) is interpreted
mier sec as pP, the focal depth
P Z' 0.1 1.1 becomes 70 km,
Um iP 11 25 25.7
i 11 25 31.1 " 6 Up iPKP 21 04 37.8
is 11 35 55 i 21 04 L2,2
vd iP 11 25 57.7 Um iPKP 21 0k 26,5
De iP 11 26 08.9 i 21 o4 39,6
Mariene Islands (h = 60 km), ud iPKP 21 Ok 39.4
i 21 ok k49,3
" 5 Ki iP 11 43 57.8 South of Kermadec Islands
ipP 11 44 09,1 (h = N),
Um iP 11 44 25,0
ipP 11 Lk 37.8 " 6 Up ip 21 20 33.2
ud iP 11 L4 49,8 Ki e(P) 21 21 L1
ipP 11 45 00.7
Aleska., h = 45 km (Ki,Um,Ud). " 7 Up iP 01 L7 56.3
Um iP 01 47 37.8 ¢
" 5 Up ip 15 33 05.8 i 01 47 k9,2
Sk iP 15 32 49,0 Ud iP 01 48 03,1
ud iP 15 33 09.1
Kemchatka (h = 50 km). " 7 Ud iP 03 51 11.7
" 5 Ki iP 17 09 01,7 " 7 Up iP 03 51 25,0
Java (h = 100 km). Ki iP 03 51 09,9
" 3 ) Um ip 03 51 1k.5
6 Up iPKP 11 09 02.2 D Molucca Passage (h = 40 km).
micr sec
_ PKP 2' 0.1 0.6 " 7 Up iP ok 56 28,5 ¢
Ki iSKP 11 11 35.2 i ok 56 Lk,1
Un iSKP 11 11 k5.0 iPP 05 00 20.5
ud iPKP 11 09 04,4 D iSKS 05 06 49

(cont.) (cont.)




(cont,)

Up

Ud

De

1\ \!Ir;térllwational From the ISC collection scanned by SISMOS

P

Mx
Mx
Mx
iP
is

iPP

iP

iPP
Mariana Islands (h = 40 km).
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04 56 24,3
04 56 12.1
05 06 36

05 08 11

o4k 56 34,1
05 00 25,1
o4 56 47,1
05 00 45.0

m=6.2, M =5,7 (Up,Ki),

Up iP
Sea of Okhotsk
Up iP
Um iP
ua eP
Ki eP

06 07 07.0

(h = 420 km).

09 08 21.6
09 08 01.5
09 08 15

09 33 23

17
87 1/2°,

09 55 00.7
09 53 16.1
09 54 01,8

/ South Norwey, 58.7°N, 7.8°E.

Origin time = 09 52 17,
Solution obtained by

combination with Kongsberg

readings.
Up iP
Sk eP
Um iP
Ud iP
i
De iP

09 56 26,1
09 56 10
09 56 09.
09 56 22
09 56 29

1
L
29,2
09 56 41.9

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

Up ip 18 16 51,9
Sk iP 18 17 35.5
Un iP 18 17 34.0
i 18 17 43.6
Ud eP 18 16 58
i 18 17 02,5
Albania (h = 2 km).
Up iP 20 08 38.3
Ud iP 21 57 46,2
Ki iP 02 40 46,3
Arctic Ocean (h = N).
Up iP ok 20 14.0
i ok 20 25.3
iSKS o4 30 47
Ki iP ok 19 57,2
i ok 20 22.9
Sk eP ok 20 19
Um iP o4 20 02.4
1SKS ok 30 35
is Ok 31 11
vd iP o4 20 21,5

Molucca Passage (h = 15 km).,

Up iPKP 07 30 15.9

Ki iPKP 07T 29 55.7
i 07 31 12.8
micr sec

PKP Z' 0.1 1.3
Sk i1PKP 07 30 11.3

i 07 30 26.9
Um iPKP 0T 30 05.1
ud iPKP 07T 30 17.7
South of Kermadec Islands
(h = 110 knm).
Sk eP 08 08 19
Um iP 08 08 02.6
ud iP 08 08 14,0
Up iP 08 14 12,9

iSs 08 18 14

mier sec

P N 3.1 5

P Z 3.1 5

P 7' 1.3 1.5

S E 11 12

S N 3.7 7T

Mx E 17 21

Mx N 23 13

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

1969
July

"

n

"

"

KGR ise 17 38 48.7

1969
(cont.) July

Up micr sec
Mx 2Z 26 13 B
D = 2500 kn = 22 1/2°,

Ki iP 08 15 26,4 C
es 08 20 21
micr sec
P N 0.9 6
P Z 1.1 6
P Z' 0.4 1.5
S E 1.5 8
S N 1.3 11
Mx E 16 15
Mx N 20 14
Mx Z 32 14
D = 3350 km = 30°,
Sk iP 08 14 52,2 ¢
Um iP 08 14 50,4 ¢
i 08 14 54.8
is 08 19 19
Ud iP 08 14 18.7 ¢
is 08 18 27.3
De iP 08 13 k2,0 C L

Ionian Sea (h = N).
m= 6.0, M = 6,0 (Up,Ki).
Relatively long-period PZ'
at all our stations.

"
Ki iPKP 11 38 32.5
New Zealand (h = 170 km),

Ki ip 16 5% 15.6
ud iP 16 55 08.2
Unimek Island (h = 50 km),

SkA  iSg 17 38 53.0
Un  iSg 17 39 1k.7

66.4°8, 14.8°E.
Origin time = 17 37 20.

Explosion?
"
Ki iP 19 k2 20.7
Sk ip 19 L2 43,5
va iP 19 42 35,8
Tadzhik SSR (h = 220 km). 2
Up iP 02 06 33.9 C
4 02 06 40,2
is 02 15 27
micr sec
P Z' 0.2 0.9
Mx E 0,5 18
Mx N 0,7 18
Mx Z 0.8 16
D = 7500 km = 67 1/2°.

(cont.)

(cont.)
Ki iP 02 05 40,9 C
eS 02 13 45
eScS 02 15 32
micr sec
P zZ' 0.1 1.0
S E 0.3 11
Mx E 0.5 13
Mx N 0.5 1k
Mx 2 0.9 15
D = 6600 km = 59 1/2°,
Sk iP 02 06 1L.6
Um iP 02 06 06.6 C
is 02 1L 34
ud iP 02 06 35.3 C
i 02 06 46,k
iPcP 02 07 0k4.0
De iP 02 06 56.8
i 02 07 26.8

Aleutian Islands (h = 20 km),
mn=5,8,M=5,0 (Up,Ki).

Ki iP 02 41 22,2
i 02 L1 26.4
Um eP 02 41 39
ud eP 02 41 55
Up iPKP 03 22 48.6
i 03 22 57.9
Ki iPKP 03 22 28,1 C
i 03 22 49,0

micr sec

PKP Z' 0.1 I:5
Sk iPKP 03 22 43,8

i 03 22 57,4
Unm iPKP 03 22 38.7 C
Ud ePKP 03 22 51

i 03 22 55,4
De iPKP2 03 23 1k.0
South of Kermadec Islands
(h = 35 km).

Up ip ok 36 12.3
Um iP ok 36 02.6
ud iP o4 36 13.6
Up iPKP 05 49 36.7

i 05 k9 47.3
Ki iPKP 05 49 16.9
Sk iPKP 05 49 31.9
Um iPKP 05 49 27.2
ud iPKP 05 49 38.5

i 05 L9 56.2
De iPKP2 05 50 09.7

South of Kermadec Islands
(h = N).
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1969
July

"

"

"

"

9

Um iP 06 29 10.k4
uad iP 06 29 41,9
Japan (h = 150 km).

ud eP 08 23 29
Kurile Islands (h = 35 km).

ud isg 12 48 06.5
South Norway, probably near
Oslo Fjord.

Ki iP 15 57 33.4
Ud iP 15 58 07.5
i 15 58 23.0
Formosa (h = 210 km).
Sk eP 17 33 o4
Un iP 17 33 06.8
i 17 33 1k4.2
ud iP 17 32 27.4
Albania (h = N).

10

10

/udd  isg

Umé— iSg

Y=l
-3
w
o}
(]
= n

s Norway,
66.4°N, 14,8°E.
Origin time = 17 34 52,
Explosion?

Up iPP 23 10 12.8
Ki iPP 23 10 04.8
Sk iPP 23 10 28.6
Um iPP 23 10 02.5
Ud iPP 23 10 29.4
De iPP 23 10 31.3

Timor (h = 35 km),

All these PP are early
arrivals (residuals around
-30 sec in relation to
Jeffreys-Bullen's tables),
probably due to reflections
at mantle discontinuities.

Um iP 23 20 56,9
Um iP 02 30 30.9
Up iP 19 24 03.3
Ki iP 19 23 12.8
(cont.)

1969
July

"

"

10

10

A

11

11

11

B 8

11

uap iPg

(cont.)
Ud iP 19 24 07.5

i 19 24 11,6
Kurile Islands (h = 30 km).

21 17 08,9
iSg 2l 17 55,2

D =370 km = 3.5
South Norway, SB.SON, 7.8%E.
Origin time = 21 16 03,
Solution obtained by
combination with Kongsberg

readings.

Sk iP 22 32 29.8
Um iP 22 32 19.5
ud iP 22 31 52.6
De iP 22 31 21,2
Up eP 01 19 19
Ki e(P) 01 19 20
Um i(P) 01 19 23,5
vUd eP 01 19 31
Sk iP 01 51 27.h4
vd iP 01 50 56,9
De iP 01 50 26.h4
Dodecanese Islands (h = N).
ua iP 02 29 28.4
Up iP 06 10 01.7
Ki ——
micr sec

Mx E 0.6 18

Mx N 0.4 18

Mx Z 1.1 19

Costa Rica (h = 30 km).

Up iP 08 08 38.6

Ud iP 09 06 53.1

Japan (h = 90 km).

Up iP 09 59 1k.9
> —

Ki  iPn 11 48 41,5
iSn 11 49 40.0
ibgl— 11 49 59,5
4ASg—3F50-0h2—

_D = 530-jem=—4 82,

(conte)

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

1969 -
July 11

"

1L

Lk

11

12

12

12

/
i 11 50 18.6
S 11 50 34 b~
48g——21.50 54,1
t)//ﬂo wes ~
67.5°N, 33.1°E.
Origin time = 11 47 27.
Explosion?
ud i(sg) 13 11 k2.0 .
Um iP 14 12 21,k
ud iP 14 12 Lo,5
ud iP 21 45 35.4 ¢
Up iP 00 24 19,5 "
Sk eP 00 25 01
Um iP 00 25 01,k "
vd eP 00 24 29
Greece (h = 45 km),
Up iP 03 10 01.3 "
iPP 03 10 13.7
is 03 13 18.7
Ki iP 03 11 02,7
i 03 11 10.6
micr sec
P 2' 0.1 0.9
Mx E 0,5 13
Mx N 0,5 12
Mx 2 0.7 13
Sk iP 03 10 54,1
iPP 03 11 21,8
Um iP 03 10 27.1
i 03 15 11.5 9
ud iP 03 10 21,1
is 03 14 16.1
De iP 03 09 55.2
i 03 09 59,5

iLg2 03 15 45,0
Caucasus (h = 40 km).

Ki iP 05 25 57.2 C n
ud iP 05 26 22.2 ¢
Mindanao (h = 140 km).
Up iP 06 08 19.7

i 06 08 4.2

Mariana Islands (h = 200 km).

1969
July

Up ipP 06 09 14,1

is 06 18 59
Ki iP 06 09 28.3
ipP 06 09 38,0
micr sec
P Z! 0,1 1.2
Sk iP 06 09 30.3
ipP 06 09 39,5
Um iP 06 09 1L4.6
ipP 06 09 24,6
De iP 06 09 06.8

ipP 06 09 16.1
Chagos Islands. h = 35 knm

(Ki,Sk,Um,De).,

Up iPKP 06 11 09.9

ua iPKP 06 11 11,5

De iPKP 06 11 22.7

Tonga~Kermadec Islands

(h = 560 knm).

ud iP 0T 22 28.2

Ud iP 07 59 0T7.L
i 0T 59 10.3

Ionian Islands.

K iPn 09 06 51.3
/ iSn 09 07 47.7
+hpd——05—08-08-0
B

sk isg 09 10 48.4

Um(— iSn 09 08 31.7

o gwesﬁ Rugsia,
67.T N, 33.3°E.
Origin time = 09 05 36.
Explosion?

Ki ePn 11 14 11
iSn P& 15 06.1
ilgl 11 ‘A5 2068
D =510 km = 4,6,

Northwest Russia,

Origin time = 11 12 58,

Explosion?

Ki iPn 12 51.25.5
iSn 12 52 13.9
iLgl 12 52 2765
D = LYo km = 4.0°,

Northwest Russia,

Origin time = 12 50 22,

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

1969 1969
July 12 Ki iPn 12 52 09.8 July 12 (cont.)
iSn 12 52 58.1 Up iSKP 13 38 19.3
ilgl 12 53 11,9 i 13 38 37.5
D =440 km = 4,0, micr sec
Northwest Russia. PKP Z' 0.3 0.5
Origin time = 12 51 06. Ki e(PKP) 13 35 02
Explosion? iPKP 13 35 07.9
iX 13 35 18.5
" 12 Up iP 13 11 36.7 C i(SKP) 13 37 b7.2
eS 13 20 34 iSKP 13 37 59.2
micr sec Sk ePKP 13 35 16
P Z' 0.7 1.0 iSKP 13 38 14.6
Mx E 2.4 16 Um iPKP 13 35 08.6
Mx N 3.4 19 i 13 35 15.0
Mx Z 2.3 18 iSKP 13 38 06.1
D = 7600 km = 68 1/2°, i 13 38 09.6
Ki iP 13 10 48,6 C i 13 38 20.9
ePa 13 1k 31 ud iPKP 13 35 23.2 D
iSs 13 19 05 iX 13 35 32.0
micr sec iY 13 35 35.7
P N 0.5 7T iSKP 13 38 21.2
P Z 1.1 T De iPKP 13 35 32.9 D
P Z' 0.3 0.8 iX 13 35 L1.6
S E 0,7 10 iy 13 35 45,1
s N 0.7 8 ipPKP 13 37 53.8
Mx E L.5 22 Tonga-Kermadec Islands
Mx N L,1 18 (h = 600 km),
Mx Z 11 18 PKP, X and Y constitute a
D = 6800 km = 61°, series of three phases
Sk iP 13 11 25.2 with increasing amplitudes;
i 13 11 36.3 the average time intervals
Un iP 13 11 10,1 C are X - PKP = 9,2 sec, and
iPa 13 15 19 Y -~ PKP = 12.h4 sec.
is 1319 41
Ud iP 13 11 42,0 " 12 Up iP 13 43 29.8 ¢
i 13 11 k3.5
De iP 13 12 00.3 " 12 Up iP 15 21 Lk,0
Kurile Islands (h = 10 km)., Ki eP 15 20 55
m= 6,2, M =5,8 (Up,Ki). Unm iP 15 21 18.6
ud iP 15 21 k9.3 C
" 12 Ki iPn 13 17 0k4.0 Kurile Islands (h = N).
iSn 13 17 51.7
ilgl 13 18 04,8 " 12 Up ip 19 27 k8.3 ¢
D = 440 km = 4,0°, ipP 19 27 57.8
Um iSg 13 19 32.1 iPP 19 30 25.3
Northwest Russia. iS8 19 37 02
Origin time = 13 16 00. micr sec
Explosion? P Zz' 0.1 1.0
PP 2 0.7 7
" 12 Up iPKP 13 35 20.9 D S E 0.6 T
ix 13 35 29.7 S N 1.1 9
iy 13 35 33.3 Mx E 5.3 21
(cont.) Mx N 5.7 =20
Mx 2 k.0 18o
D = 7900 km = 71",

(cont.)
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1969 1969
July 12 (cont.) July 1k Ua iP 11 4k 10,1
Ki iP 19 27 06.8 ¢ Kurile Islands (h = 90 km).
ipP 19 27 16.4
iPP 19 29 29 " 14 Up i(P) 13 56 39.6
i8S 19 35 45
micr sec " 1k ud iP 14 26 48,k
P E 04 7 Kurile Islands (h = 35 km).
P N O 7
P Z 0.9 8 " 1L Ki eP 16 06 26
P Z' 0,1 1,2 micr sec
PP E 0.5 6 Mx E 0,7 19
PP Z 0.5 6 Mx N 0.6 18
S E 1.6 10 Mx 2 0.9 15
S N 1.0 10 Um iP 16 06 46,3
Mx E 1k 18 ud iP 16 07 18.1
Mx N T3 17 Japan (h = 45 km),
Mx Z 8.5 19
D = T150 km = 64 1/2°, " i ug ip 19 13 21.7
Sk iP 19 27 41.4 Aleutian Islands (h = N).
ipP 19 27 49,6
Um iP 19 27 25.2 C " 1k Up iP 20 12 46.8
ipP 19 27 3k.2 Ki eP 20 12 05
is 19 36 20 Um iP 20 12 23,2
Ud iP 19 27 55.2 C ud iP 20 12 54,0
ipP 19 28 ok.0 Japan (h = 45 xm),
De eP 19 28 12
ipP 19 28 21,2 " 15 ud iP 01 03 28.8 ¢
Japan. h = 35 km (Up,Ki,Sk, Kodiak Island (h = 70 km).
Um,Ud,De).
m=6.2, M =6,0 (Up,Ki). " 15 Up iP 01 10 03.5
micr sec
" 13 Um ip 00 22 01.6 Mx N 1.0 19
Ud iP 00 22 27.3 Sk iP 01 10 21.3
Aleutian Islands (h = 35 km), Um iP 01 09 56,1
- ud ip 01 10 18.5
" 13 Up ip 03 15 k1.2 i 01 10 21.0
Um ip 03 15 17.0
Ua ip 03 15 L46.9 " 15 ud ip 03 25 54,6
Japan (h = 60 km), Colombia (h = 170 km).
" 13  Up ip 05 52 30.2 n 15 Ud iPKP 0Ok 29 56.2 ¢
Ki iP 05 51 Lk,9 Fiji Islands (h = 650 km),
ud iP 05 52 36.6
Kurile Islands (h = N). " 15 vd iP 20 40 23,2

North Atlantic Ocean (h = N).

" 13 Ud iP 17 10 15.1
. ] " 15 Up ePKP 21 32 13
13 Ki eP 23 39 37 i 21 32 20.9
ud iP 23 40 ok.0 Sk 1PKP 21 32 07.5
Mindanao (h = 60 km). Un iPKP 21 32 02.3
. _ va iPKP 21 32 15,6 ¢
14 ud ip 02 19 k44,1 De iPKP 21 32 23,8

. ] Kermadec Islands (h = 40 km).
1k De iP 05 56 51.7
Colombia (h = 160 km).
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1969
July

"

"

15

16
16

16

16

16
16

ud iP 21 46 06.5
North Atlantic Ocean (h = N).
ua iP 02 39 L47.5
Ki iP 05 00 35.7
iX 05 00 L47.5
Um eP 05 00 L4k
i(SKS) 05 11 05
ud iP 05 00 59.5
ix 05 01 11.5
Mindanao (h = 80 km).
Um e 05 54 22
i(sg) 05 54 30.0
Up iP 08 27 20.9 C
is 08 35 48
mier sec
P N 0,9 2
P Z 1.5 2
P Z' 0.9 1.0
S E 0.8 4
S N 1.3 3
Mx E 9.4 22
Mx N 11 22

Mx 2 T.5 25
D = 7100 km = 64",

Ki iP 08 26 28.2 ¢
ipP 08 26 48
is 08 34 10
micr sec
P Z 0.6 7T
P Z' 0.7 1.5
S E 1.0 13
S N 0.9 8
Mx E 11 23
Mx N 7.5 23
Mx Z 6,3 20
D = 6200 km = 56°,
Sk iP 08 27 04,2
Um iP 08 26 52,6 ¢
isS 08 34 57
ud iP 08 27 23.5 C
De iP 08 27 45,4
is 08 36 41.3

Kamchatka. h = 80 km (Ki),
m=6.5, M= 6.1 (Up,Ki),

ua iP 08 56 12.9
Um iSKs 13 04 29

va iPKP 12 58 03.0
De iPKP 12 58 07.1

New Ireland (h = 90 km).

1969
July

"

n

16

16

16

Up —
mier sec
Mx E 0.9 22
Mx N 0.9 22
Mx A P 22
Ki iP 13 07 0T.2 ¢
mier sec
Mx E 1.4 24
Mx N 0.7 20
Mx Z 1.6 22
Um iP 13 07 17.9

Mariana Islands (h = 90 km),
M= 5.4 (Up,Ki).

Up  iP 13 1k 21.3
ud iP 13 14 11.0
Nevada.

Underground explosion.

Up i 13 18 00.3
i(sg) 13 18 25.5
vd iPn 13 17 29.9

iPg 13 17 32.8

iSg 13 17 5767

D=210 kxm = 1,9,
Origin time = 13 16 55,

upl isg 13 40 eh.ﬂ_‘\

Ki. isg 13 42 57,9

SkA  isg 13 k2 15,0
00.4

’ L]
Origin time = 13 38 15.
Explosion?

Up iP 15 06 48,5
mier sec
P Z' 0.1 1.0
Ki iP 15 06 13.7 C
micr sec
P Z' 0.1 1.0
Sk iP 15 06 22,7 C
Um iP 15 06 34,0 ¢
ud iP 15 06 40,5 C
iP 15 06 57.2 C

Nevada.
m= 5.9 (Up,Ki).




Mtonal From the ISC collection scanned by SISMOS

Seismological
Centre

-12-
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\
1969 \ 1969
July 16 | _ ; |\ July 17  (cont.)
Ud iPg 21 11 38.0 Ki iP 21 00 15.5
2111 50,2 Sk iP 21 00 43.7
isg 21 12 23, Um iP 21 00 44,9
) ud iP 21 01 10.1
/' South Norway, 58,8 N, 7.3"E. iPcP 21 02 08.4
y// Origin time = 21 10 33, Alaska (h = 30 km).
Solution obtained by
combination with Kongsberg L 17 ud iPcP 21 05 35.6
readings. Aleska (h = 20 km).
" 16 Up iPKP 23 18 01.7 o 17 Ki eP 22 12 19
Ki ePKP 23 18 14 Alaska (h = 10 km).
Um iPKP 23 18 08,8
i 23 18 17.4 s 17 Up iPKP 22 43 10.7
ud ePKP 23 17 58 i 22 43 14,3
South Sandwich Islands (h = N). mier sec
PKP Z' 0.1 0.5
" 17 Up iP 01 15 Lh,.7 Ki ePKP 22 42 55
Ki iP 01 15 05.2 Sk iPKP 22 43 03.6
Unm iP 01 15 17.2 Un iPKP 22 42 58,2
ud iP 01 15 46,0 ud iPKP 22 43 12,6
De iPKP 22 43 21.7
" 17 Up iP ok 1k 34,6 C i 22 43 30.4
i o4 14 49,0 Kermadec Islands (h = 230 km).
mier sec
P Z' 0.1 0.7 " 17 Up iP 23 06 06.5
Ki iP ok 13 42,0 C Sk iP 23 06 49.6
micr sec vd iP 23 06 13.6
P Z' 0.1 0.8 Aegean Sea.
Sk iP o4 14 21,4
Um iP o4 1k 07.5 C " 18 Up eP 00 09 39
vd iP ok 14 35.4 C e 00 09 46
De iP ok 14 57.2 C Ki iP 00 10 00.0
Aleutian Islands (h = 35 km). Sk iP 00 09 28.1
m= 6.1 (Up,Ki). Um iP 00 09 5k4.3
ud iP 00 09 25.6
L 17 vd iPKP 09 37 11.0 i 00 09 31.3
De iPKP 09 37 22.7 D De iP 00 09 23.k4
Fiji Islands (h = 190 km). North Atlantic Ocean (h = N).
= 17 Um iP 10 57 11.9 n 18 Up eP ok 53 L7
ud iP 10 57 23.8 ud iP o4 54 16.6 C
Hindu Kush.
i 17 Unm iP 1L 10 45,7
ua iP 14 10 5T.4 " 18 Up iP1 05 35 13.3 C
ip2 05 35 17.3
" 17 Sk iP 14 42 21.2 iP3 05 35 22.9
is 05 43 44
= 17 ud iP 17 47 15.2 mier sec
Kamchatka (h = 70 km)., Pl 2' 0.3 1.0
P2 2' 0,9 1.0
" 17 Up iPcP 21 02 10.7 P3 E 0.8 3

(cont.) (cont.)
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1969
July

18

(cont.)
Up

Um

Ud

De

micr sec
P3 N 0,6 3
P3 Z 3.0 3
P3 2' 1.5 1.2
S E 11 10
S N 12 11
Mx E k10 19
Mx N 590 20
Mx Z k6o 17
D = 7050 km = 63 1/2°,
iP1 05 34 k1,1 ¢
ip2 05 34 46,2
iP3 05 34 52,0
iPa 05 38 06
is 05 L2 k46
micr sec
Pl 2Z' 0.3 1,1
P2 Z' 1,0 1,0
P3 E 2.2 T
P3 N 0.9 9
P3 Z 5.0 T
P3 2Z' 1.2 1.1
S E 15 10
S N T.4 8
Mx E 280 16
Mx N 280 1k
Mx Z 390 15
D = 6550 km = 59°,
iP1 05 35 14,6
ipP2 05 35 19.1
iP3 05 35 23.9
iP1l 05 3k 52,9 ¢
ipP2 05 34 57.2
iP3 05 35 02,9
iPP 05 37 Ok
iPa 05 38 31
is 05 43 08
iP1 05 35 23.4 C
ip2 05 35 27.8
iP3 05 35 32.5
iPl 05 35 358 ¢
ip2 05 35 40.9
iP3 05 35 45,8

China (h = N).
m=6.9, M=T.8 (Up,Ki).
Unusual location for such a
large earthquake.
Multiple P: three distinct
onsets can be distinguishedj
in average P2 - P1 = 4,6 sec
and P3 - P1 = 9,8 sec, S
corresponds to P2,
Long waves (SL) follow S.

1969
July

"

18

18

18

18

18

18

18

Ki eP o7
Sk eP o7
i o7
i o7
ud iP o7
China (h = N).
Ki i(Pg) 08
i(sg) 08
i 08
Sk i(Rg) 08
Ki ePn 10
i8n 10
iSg 10
D = 430 km

Delary

51
51
51
52
o1

24
2k
2k
27

30
31
31

13

2761

= 3.9 .
Probably northwest Russia,
Origin time = 10 29 19,

Explosion?

aap—

Upf

iSg

11 32 05.3

B B &

33

] .

Origin time = 11 29 51.
Explosion?
Ud i(Sg) 12 4k 37.6
Ki eP 13 18 51
Sk iP 13 19 24,1
Um iP 13 18 57.5 D
ud iP 13 19 28.3
De eP 13 19 37
Mongolia (h = N).
Ki iP 13 43 k42,9
Um iP 13 43 54,4
ud iP 13 44 24,8
China (h = 30 km).
Up iP 13 44 22,3 ¢

i 13 4k 31.6
Ki iP 13 43 49.k

i 13 L4 09.6

mier sec

Mx 1.1 17

Mx 1.3 17

Mx 1.0 16
Sk iP 13 44 23,6 C
Um iP 13 L4k 03.8

(cont.)
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1969 1969
July 18 (cont.) July 19 (cont.)
va ip 13 4b 33.9 Up iSKs 05 19 30
China. Origin time = 13 33 58, is 05 20 kL2
Alternatively, these could be iPS 05 22 19
interpreted as pP to the D = 11650 km = 1050.
preceding event, although Ki e(P) 05 09 10
this interpretation is less i 05 12 43,3
likely. iPP 05 13 18,0
18KS 05 19 43
" 18 Up iPKP 14 32 49,6 C is 05 21 06
ipPKP 1k 33 04,6 micr sec
Ki iPKP 1k 33 03.6 PP E 0.7 9
ipPKP 14 33 18.7 PP 2 1.4 10
iPKS 14 36 28,5 SKS E 1.9 1k
Sk iPKP 14 32 55,0 ¢ S N 1.3 9
Um iPKP 14 32 57.4 Mx E 9.3 20
ipPKP  1b4 33 11.5 Mx N 4,8 21
ud iPKP 14 32 L48.4 Mx 2 1L 20
ipPKP 1k 33 02.4 Sk iP 05 08 47.9
South Sandwich Islands. ePP 05 12 49
h = 50 km (Up,Ki,Um,Ud), Um iP 05 09 01
i 05 12 L1
" 18 Sk iP 18 45 39,0 iPP 05 13 18
iSKS 05 19 40
" 18 Ki e(Sg) 20 26 57 is 05 20 58
iPs 05 22 36
" 18 Sk iP 20 46 32.9 ud iP 05 08 49,0
i 05 09 0T7.1
" 18 Up ip 21 05 41.8 i(PP) 05 12 36.5
Ki eP 21 06 55 De iP 05 08 Lk
Sk eP 21 06 21 iPP 05 12 52
Um iP 21 06 20,2 Peru (h = 50 km).
Ud eP 21 05 ko m= 6.5 (Ki).
i 21 05 47.6 All the PP-phases, given
Ionian Islends. here, belong to the group
of early PP-arrivals,
" 19 Ki el 00 10
micr sec " 19 Up iPKP 05 29 51.3
Mx E 0.8 18 Ki i(PKP) 05 29 43.8
Mx 2 1,8 21 Sk iPKP 05 29 Lk,1
Bolivia (h = 20 km), Um iPKP 05 29 39.9
ud iPKP 05 29 53.3
" 19 Up eP 02 02 33 ¢C De iPKP 05 30 05.1
Ki iP 02 02 00.5 Fiji Islands (h = 660 km).
Sk eP 02 02 34
Um iP 02 02 12,7 " 19 vd iP 06 10 35.4
Ud iP 02 02 43,0 i 06 11 12.5
De iP 02 02 56,0
China (h = N). " 19 ud iPKP 09 22 09.6
South Sandwich Islands
" 19 Up iP 05 08 51 (b = N).
i 05 12 Ls
iPP 05 13 01.8 " 19 Ki ip 09 35 11.1

(cont.) {cont.)
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1969 1969
July 19 (cont.) July 19 va iP 19 29 k45,1
Um iP 09 35 29.8 Aleutian Islends (h = N).
vd iP 09 35 59.6 C
" 19 Un iP 20 01 26,1
" 19 Ki iP 11 06 32.4 Mexico (h = 100 km).
miecr sec
Mx E 0.3 15 " 20 Um iP 02 20 18.1
Mx N 0.3 13 uad iP 02 19 34,2
Um iP 11 06 45.1 Ionian Islands.
China (h = N),
" 20 Unm iP 02 31 09.7
" 19 Up iP 11 37 05.7 C
i 11 37 09.7 " 20 Up eP ok 42 05
i 11 37 1k.8 Ki iP ok L2 01.0
micr sec micr sec
P z' 0,1 0,6 Mx E 1,3 16
Ki iP 11 36 L48.k4 Mx N 0.8 15
Um iP 11 36 53.9 Mx 2 1.8 15
vd iP 11 37 13.6 Sk iP ok 42 25.6
Unm iP ok L1 56,0
" 19 Ki ePn 1205 1T Sinkiang (h = N).
iSn 12 06 13.1
iLgl 12 06 3047 " @- Upf——dbgl— Q7 0L L1.1
D =520 km = 4,7 . - - —— =70
Um iSn 12 06 59.2 Kill  iPg 07 01 17.2 C
isg 07 01 34,7

iSg 12 07 31.5 / \
Northwest Russia. \///// |

Origin time = 12 Ok 03, skA  isg 07 03 51.5
Explosion? UmE  iPg 07 01 53.k4
isn 07 02 22.0
iPn 12 59 -iSg—0F02—34T6

iSn 13 00 -a._—oq—oa-lu.aa-
North Sweden, 66.9°N, 22.8°E.
Origin time = 0T 00 51.

" ;¢i§ KR
o7

sk/  isg 13 03 k2.
Um & eSg 13 02 1k

N =

sia, e 20 Up iP 0T 15 145
68.7°N, 30.9°E. micr sec
Origin time = 12 58 L5. P z' 0,1 0.6
Explosion? Ki iP 07 15 22.7 C
micr sec
" 19 ud eP 15 03 L5 P Z!' 0.1 1.0
Sk iP 07 15 L0.0
. 19 Up iP 17 01 00.0 Um iP 07 15 12.2
Ki eP 17 00 43 ud iP 07 15 30.8 C
Um iP 17 00 48,3 De iP 07 15 2T.h4
ud iP 17 01 09.1 Hindu Kush (h = 220 km).
m = 5.4 (Up,Ki).
" 19 Up iPKP 18 16 00.6
i 18 16 13.8 » 20 Um iP 08 36 58.1
ud iPKP 18 16 02.3 C
De iPKP 18 16 11.8 C " 20 Up eS 11 05 33
i 18 16 21.9 micr sec
Kermadec Islands (h = N), Mx E 0.6 20

(cont.)
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"

"

it

”"

20

20

20

20

20

20

20

20

(cont.)

Up

Ki

Un

Mx
Mx
iP

Mx
Mx
Mx
is

E
N
Z

- 16 -

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

micr sec
0.9 22
l.1 22
19 57 33.9
micr sec
O 17
O.b 18
1.2 22
11 06 1k

Atlantic Ocean (h = N).
M= 5,0 (Up,Ki).

Ud

Up

Ki

Sk
Un

Ud
De
Ionian

Unm
Ud

Up
Up

Ki
Um

Ud
De

Fiji Islands (h =

Up

(cont,)

iP 13 3% 51,3
iP 15 56 47,7 C
i 15 56 51.2
is 16 00 43
micr sec
P Z' 0.1 0.6
Mx N 0.8 14
Mx Z 1,0 13
D = 2450 km = 22°,
eP 15 58 08
i 15 58 36.9
iP 15 57 27.6
iP 15 57 26.0
i 15 57 38.2
iP 15 56 53.6
iP 15 56 18.1
Sea (h = 20 knm).
iP 16 18 17.9
iP 16 18 48,5
iP 19 09 23.7
i(Sg) 19 56 1L.4
ePKP 20 08 58
iPKP 20 09 05,7
iPKS 20 12 22
ePKP 20 09 13
iPKP 20 09 15.9
i 20 09 28.5
20 km),
iPKP 20 23 34,7 C
iSKP 20 26 Lo.6
iPKS 20 26 58
mier sec
SKP Z' 0.4 1.0
Mx E 0,6 22

1969
July

"

"

"

”n

20

20

20

21

21

21

21

21

sec
22
22
20.7
17-6
sec
20
20
31.8
28.0
3k4.9
19.0
2700
22.0
38.0
)4308
52.9

12
h?.l
45

23.7
33.2

35.2
k1.1
19.h4
51.4
22.7
LT

53

54
26

sec

1k
5Ts5
36
)45.0
k9
51.8
58.8

(cont.)
Up micr
Mx N 0.9
Mx Z 1.4
Ki 1iPKP 20 23
ipPKP 20 24
micr
Mx E 0.6
Mx N 007
Sk iPKP 20 23
ipPKP 20 24
18KP 20 26
Um i(PKP) 20 23
1PKP 20 23
ipPKP 20 2
ud 1PKP 20 23
De iPKP 20 23
iSKP 20 26
New Hebrides Islands.
h = 220 km (Ki,Sk,Um).
M= 5,6 (Up,Ki).
M uncorrected for focal
depth.
Up eP 22 45
Ki iP 22 45
Sk eP 22 45
Unm iP 22 45
i 22 45
Iran (h = 60 km).
Up iP 23 53
1 23 53
Ki ip 23 53
Sk iP 23 53
Um iP 23 53
Ud eP 23 53
e 23 53
Up eP 00 Ok
Ki eP 00 Ok
mier
Mx N 0.4
Sk iP 00 Ok
Um eP 00 Ok
China (h = N).
Ud iP 01 39
ud eP 02 13
Sk iP 0oh 43
Up iP 05 01
Un iP 05 01

)48-9
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Up = Uppsals, Ki = Kiruna, Sk = Skalstugan, Um = Umeé, Ud = Uddeholm, De = Delary

1969
July

7"

"

"

1"

21

21

21

21

21

Up iPKP 06 25
i 06 25
micr
PKP Z' 0.1
Ki ePKP 06 24
Sk iPKP 06 25
Un iPKP 06 24
Uud iPKP 06 25
i 06 25
De iPKP 06 25
Um iP OT 20
Ud eP 0T 20
North Atlantic Ocean
(h = 20 km),
Sk eP 10 02
Unm iP 10 03
Ud eP 10 02
Up eP 17 k6
i 17 46
eS 17 52
micr
Mx E 0.9
Mx N 1.0
Mx Z 1.5
D = 4650 km =
Ki eP 17 46
i 17 46
eS 17 53
micr
P z' 0.1
Mx E 0,5
Mx N 1.1
Mx Z 1.0
D = 5000 km =
Sk eP 17 46
Unm iP 17 L6
i 17 46
is 17 53
i8S 17 56
North Atlantic Ocean
M= ho8 (Up,Ki)c
Double P.
Up iP 19 55
ipP l? 55
micr
4 Z' 0.1
Ki iP 19 54
ipP 19 5k4
micr
P Z' 0.1
(cont.)

08.3
13.9
sec
0.6
L6
02.5
5Tk
09.9
16.6
17.6

29.6
06

33
16.5
59

16
25.8

sec

31.3
hi,7
sec
1.0
k9.9
57.5
sec
1.0

N).

1969
July

7"

"

21

21

22

22

(cont.)

Ki micr sec
Mx E 0,6 15
Mx N 0.6 16
Mx Z 1.2 16

Sk iP 19 55 23,7

Unm iP 19 55 08,1 C
ipP 19 55 15.8

Ud iP 19 55 38.0 C
ipP 19 55 h6.1
i 19 56 04,0

De ipP 19 56 07.2

Japan. h = 30 km (Up,Ki,Um,

ud).

m = 6.0 (Up,Ki).

Up iP 22 19 58.2
iPP 22 23 57.5
iSKS 22 30 09

micr sec

P Z' 0.1 1.1

Ki iP 22 19 43,8 D
iPP 22 23 30.7

nicr sec

P Z' 0,2 1.1
PP  Z' 0.1 1.5
Mx E 0.4 16
Mx N O.4 17
Mx Z 0.9 19

Sk iP 22 20 03,7
ePP 22 24 06

Un iP 22 19 k1.9
i 22 19 55.3
i(pP) 22 21 37.8
iPP 22 23 43.3

vd iP 22 20 06,7
iPP 22 24 19,2

De iP 22 20 12.3
iPP 22 24 19,9

Celebes Sea (h = 220 km).

m = 5.9 (Up,Ki).

The travel times for P fit

better a focal depth of

500 km.

All the PP are early PP-

arrivals.

Ki iPKP 11 10 43.3 C

Un iPKP 11 10 48,9

vd iPKP 11 10 49,9

De iPKP 11 10 59.6

Fiji Islands (h = 580 km).

ud iPg 12 37 20.8
isg 12 37 41,0
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary

1969
July

i

"

22

22

22

22

22

22

22

22

23

Up iPKP
Sk ePKP
Um iPKP
Ud 1PKP
Ud iP
Um iP
Guatemala (h =
ud iP
Up iPKP
Ki iPKP
Sk iPKP
Um 1PKP
ud 1PKP
De iPKP
18KP

Santa Cruz Islands (h = 140 km),

13 21 03.9
13 20 58

13 20 52,9
13 21 05.7

15 56 56,6

16 0k 15.3
150 km),

17 02 26.0

17 32 59,1
17 32 46.1 C
17 32 56.3
17 32 51.8 C
17 33 01.2
17 33 07.k4
17 36 20,5

Kﬂzh iSg
Sk iSg
Ud ¢ iSg

o s s
66.4°N, 14,8%E,

Origin time = 17 31 52,

Explosion?
Up iPKP
ipPKP
PKP 2!
Ki ePKP
Um iPKP
&
ud iPKP
ipPKP
De 1PKP
ipPKP
Tonga~Kermadec

20 14 49,9 ¢
20 15 32,5
mier sec
0.2 0.6
20 14 36

20 1k 38,8
20 14 46.3
20 1k 52,1 ¢
20 15 34,6
20 15 02,2
20 15 44,8

Islands.

h = 160 km (Up,Ud,De).

va iP 20 L1 48,9
Up iPKP 23 4o 34.6
Um ePKP 23 Lo 28

i 23 Lo 35,3
ua iPKP 23 L0 35.8
De iPKP 23 Lo L6.4
Fiji Islands (h = 560 km).
Up iP 01 28 11.4
Ki iP 01 27 35.3

(cont.)

Explosion?

(cont.)
Um iP 01 27 50,8
i 01 28 03,2
ud iP 01 28 18.1 ¢
i 01 28 25,2
South of Japan (h = 30 km).
Up iP 02 53 52.9 €
iPn 02 54 56,4
iPP 02 55 08.3
mier sec
P Z' 0.1 0.5
PP Z' 0.1 0.6
Ki iP 02 53 37.5C
iPP 02 54 49,7
micr sec
P Z¥ 02 0.7
Sk iP 02 54 08,7 C
iPP 02 55 30.1
Um iP 02 53.37.8 €
iPn 02 54 28.7
/i 02 55 13.5
ua ~ iP 02 54 09.1 C
P iPn 02 55 24,7
e iP 02 sk 16.4
i 02 54 30,1
. iPP 02 55 43,9
Kazakh SSR.
m = 6.1 (Up,Ki).
Underground explosion.,
Up iPKP 08 20 1k4.5
3 08 20 21,3
Ki iPKP 08 20 00.5
iSKP 08 22 44.8
Sk ePKP 08 20 09
Um iPKP 08 20 03.1
i 08 20 11.7
iSKP 08 22 55,5
vad iPKP 08 20 16.6
iSKP 08 23 08.4
De iPKP 08 20 26.8 ¢
iSKP 08 23 17.1
Tonga=-Kermadec Islands
(h = 550 km).
Ki iPn 13 19 00.2
iSn 13 19 47.3
isg 13 20 03,5
D = 430 km = 3.9°,
Northwest Russia,
Origin time = 13 17 57.
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De =

1969
July

"

23

23

Up iP 13 25 58,k ¢
ipP 13 26 07.0
isP 13 26 11.1
i8 13 35 13
micr sec
P Z' 0,2 1.2
Mx E 0.6 22
Mx N 1.1 21
Mx Z 1.4 21
D = 8000 km = 72°,
Ki ip 13 25 18.9 C
ipP 13 25 27.0

isP 13 25 30.5
iPP 13 27 434

eS 13 3% 05
micr sec
P Z' 0.1 1.1
Mx E 1.3 16
Mx N 1.0 22
Mx Z 1.5 18
D = 7350 km = 66°,
Sk iP 13 25 52,3 C
ipP 13 26 00.4
1sP 13 26 04,3
Um iP 13 25 36.3 C

ipP 13 25 b4}
isP 13 25 48,5

iSs 13 34 37
iPs 13 35 02
Ud iP 13 26 05,5 C
isP 13 26 18.1
De iP 13 26 20.8 ¢
ipP 13 26 29.3

isP 13 26 32,8
Japan. h = 30 km (Up,Ki,Sk,Un,
Ud,De).
m=6.1, M =5,2 (Up,Ki),
The phases, identified as pP
and sP, appear quite
consistently in the records.
However, the amplitude of sP
is larger than that of pP, and
therefore sP might be mistaken
for pP, which would give a
focal depth of 45 km. The
relative weakness of pP could
be explained by the focal
mechanism, especially the
orientation of the fault plane
and the direction of motion in
relation to the free surface.
Up iP 16 38 33,2
(cont.)

1969
July

L

"

L

it

"

”"

23

23

23

23

2k

2k

2k

2k

2k

Delary
(cont.)
Ki iP 16 38 00.9
Unm iP 16 38 14,6 D
ud iP 16 38 40.8 D
De iP 16 38 53.5
South of Japan (h = 490 km).,
Up iP 17 47 01.7
i 17 47 06.h
Sk eP 17 47 41
Um iP 17 47 15,7
ud iP 17 47 17.1
i 17 47 21.8
De iP 17 47 00.3
ud iP 22 39 k1,2
Ionian Islands.
Um iP 23 47 03,7
ua eP 23 47 16
De eP 23 L7 Lk
Up iP 00 46 15.7
Sk iP 00 46 58,2
Ud eP 00 46 19
De iP 00 45 52,5
Greece.
Um iP 01 07 15.8
Aleutian Islands (h = 45 km),
Up iP 01 36 59.7
i 01 37 33.2
Ki iP 01 36 13.0
Unm iP 01 36 34.k
Ud iP 01 37 06.1
Kurile Islands (h = 30 km).
Up iPKP 02 46 53,9
i 02 47 01.7
Um iPKP 02 46 Lh4,1 C
ud 1PKP 02 46 56.2 C
South of Kermadec Islands
(h = 220 xm).
Up iP 03 13 15.2
ePP 03 17 21
is 03 24 59
micr sec
Mx E 1.6 21
Mx N 1.5 19
Mx Z 3.4 21
Ki eP 03 13 22
iPP 03 17 34.1

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

1969 1969
July 24 (cont.) July 24 Ki iP 15 24 32,7
Ki eSKS 03 24 03 Halmahera (h = 50 km).
micr sec
P z' 0,1 1.6 n 24 Up iP 16 29 49,4
SKS E 0.4 10 iPcP 16 30 20.9
Mx E 2,5 21 Ki eP 16 28 58
Mx N 1.5 19 Un iP 16 29 22,7
Mx Z 3.2 20 Kurile Islands (h = N).
Sk iP 03 13 06.9
Um iP 03 13 23,3 " 2k Up eP 23 26 38
iPP 03 17 36 i 23 26 56,9
iSKS 03 24 00 Ki iP 23 27 48.5 ¢
is 03 25 12 Sk iP 23 27 22,2
iPs 03 26 4o De iP 23 26 18.1
Ua iP 03 13 08.1 Crete (h = 40 km).
ePP 03 17 09
De iP 03 13 06.8 " 24 Ki iP 23 40 45.8
Peru (h = 1 kn), Crete,
M = 5.7 (Up,Ki).,
" 25 Up iP 01 11 09.2
" 2L Ki iP 05 16 L2.3 mier sec
Um eP 05 16 52 P z' 0,1 0,5
Ud eP 05 17 09 Ki iP 01 10 37.7 D
i 05 17 21.9 Sk iP 01 11 06.2
i 05 17 43.8 Um iP 01 10 51.0
Molucca Passage (h = 40 km), De iP 01 11 28.3
Bonin Islands (h = 460 km).
" 24 Up iP 11 51 07.3
" 25 Ki eP ok 42 36
" 24 Up iPP 13 00 17 Kodiak Island (h = 60 km).
eSKS 13 06 27
iPs 13 09 37 " 25 Ki eP o4 50 52
micr sec Un eP ok 51 ob
SKS N 0.6 12 Molucca Sea (h = 80 km).
Mx E 2,2 23
Mx N 3.7 20 " 25 Up iPP 06 24 32,0
Mx Z 2,6 20 iSKS 06 29 4o
Ki ePs 13 10 48 iSKKS 06 30 32
eSS 13 17 ok e(PKKP) 06 35 17
micr sec iPKKP 06 35 36.3
Mx E 2,1 18 nier sec
Mx N 1.5 19 SKS E 0.5 5
Mx Z 2,5 18 Mx 2 1.4 22
Unm iPP 13 00 L5 Ki ePKP 06 24 01
iSKS 13 06 50 iPP 06 24 58
iPs 13 10 i1 ipPP 06 26 49
iSs 12 16 10 iSKS 06 29 57
Prince Edward Island (h = N). igP 06 33 30
M= 6,0 (Up,Ki). iPs 06 34 43
ePKKP 06 35 20
" 24 Up i(P) 13 42 15.3 micr sec
PP E 0,5 6
" 2k Ki eP 15 07 24 PP 2 0.8 6

Japan (h = 70 km), (cont.)
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary

1969
July

25

25

(cont.)

1969
(cont.) July 25
Ki mier sec
PP 2' 0.3 2.0
SKS E 1.2 6
PKKP Z' 0.2 1.5
Sk iPP 06 24 27.0
iPKKP 06 35 41.6
Un iPP 06 24 L7
ipPP 06 26 39
iSKS 06 29 52
iSKKS 06 30 L9 o 25
iSP 06 33 14
iPKKP 06 35 25.1
De iPP 06 24 05.5
ipPP 06 25 52,4 " 25
iPKKP 06 35 51.1
Argentina (h = 580 km).
m= 6-3 (Ki)o
Ki iP 09 16 34,5
Kamchatka (h = N).
Ki iPn 1 3% 35.5
iSn 11 12 14,0
abgl—13-32-3375
&f\ B-T ,533 m“ i il
~—ihgt =0T 2
Un(C iSn 11 12 5&.9J
‘ 11 135803 _
Northwest Russia,
67.58N, 33.;2E.
Origin time = 11 10 02,
Explosion? . 25
Up iP 13 05 26.6 " 25
i 13 05 Lo,2
iPcP 13 05 58,5
micr sec
Mx E 1.0 20
Mx N 1.7 21
Mx 2 1.7 21
Ki iP 13 04 25.1 C & 25
i 13 04 42,0
iPcP 13 05 12.0
iPa 13 07 55
nicr sec
Mx E 1.4 19
Mx N 1.2 19
Mx Z 2.8 19
Sk eP 13 05 01
i 13 05 24,7
iPeP 13 05 31.9
Um iP 13 04 50 C

(cont.)

Um i 13 05 15.5
is 13 13 18

De iP 13 05 35.4
iPeP 13 05 53.5
i 13 07 04,0

Aleutian Islands (h = 4O km).
M= 5.4 (Up,Ki).
Remarkably weak P(Z')-phases.,

Up iP 13 10 08.1
Un iP 13 09 54,8
Luzon (h = 30 km).
Up iP 13 47 37.3
i 13 47 49.0
micr sec

Mx E 1.0 25
Mx N 1l.2 23
Mx Z 1.9 28

Ki iP 13 47 22.9
i 13 b7 k1,2

micr sec

P ' 0,2 2 s

Mx E 0.9 20

Mx N 0.6 22

Mx Z 2.2 23
Sk iP 13 L7 Lh,3
Um 3R 13 47 28.1

Molucca Passage (h = N).
M= 5.4 (Up,Ki).

Ki eP 21 20 12
Ki iP 21 41 33.8
Sk iP 21 41 02.8
Um iP 21 41 23.8
i 21 41 31.9
North Atlantic Ocean
(h =9 km).
Up iP 23 01 10.8
i 23 01 13.5
eS 23 10 34
micr sec
P E 0.2 =
P N 0.2 3
P Z 0.5 2
P Z' 0,2 1.0
S E 0.3 9
Mx E L4 18
Mx N 16 18
(cont.)
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary

1969
July

25

25

26

26

26

A A
1969 |

(cont.) July 26 (cont.)
Up micr sec A 38— 1105190

Mx 2 T.1 15 VAR -

D = 8150 km = 73 1/2°, :
Ki iP 23 00 54,7

eS 23 10 02

mier sec

P 0s3 1.3 7,4 west Russia=Finland

S 0.5 8 L// border region,

s 0.4 7 67.5°N, 30.1°E.

Mx 6.7 18 Origin time = 11 03 18.

Mx 18 18 Explosion?

Mx T.T 16 o

D =17850 km = 70 1/2°, " 26 Ki iSn 12 08 00.5
Sk iP 23 01 20.4 iSg 12 08 23.1
Un ip 23 00 57.8 Un isn 12 08 k6,5

i 23 01 01,2 iSg 12 09 25,9

iPs 23 05 22 Northwest Russia.

is 23 10 15 Explosion?
De iP 23 01 30,1
China (h = N). o 26 Up iP 12 29 55.4
m= 6.1, M = 6.1 (Up,Ki). i 12 30 03.6
Double P (Up,Um). eS 12 34 19

D = 2850 kn = 25 1/2°,
Up iP 23 09 31.6 Ki iP 12 30 48,3
Ki iP 23 08 37.5 Sk ip 12 30 02.9
Sk ip 23 09 15.1 Um iP 12 30 29,4
Um iP 23 09 02.7 va ip 12 29 44,3
De iP 23 09 57.0 iPP 12 30 20.k4
Kamchatka (h = N), i 12 32 12.4
De iP 12 29 31.3

Up iPKP 05 32 31.6 % 12 29 52.7
Sk iPKP 05 32 24,6 North Atlantic Ocean (h = N).
Un iPKP 05 32 19.2
De iPKP 05 32 42,9 = 26 Sk iPg 12 53 49,3
Ki ipP 07 33 U47.8 iRg 12 54 0163
Sk e(p) 07 33 27 D =70 km = 0,65,

ipP 07 33 k41,0 Origin time = 12 53 36.
Unm iP 0T 33 32.9 A number of such events,

ipP 07 33 56.9 probably explosions, have
ud ipP 07 33 51.6 been recorded the last
Nicaragua. h = 90 km (Um), month at Sk; as a rule,

they are left out from the

Ki 1Sn 09 08 30.3 bulletin,

iSg 09 08 47.8
Un / iSg 09 09 k1.0 " 26 Um iPKP 15 Ok 40.3
Northwest Russia=-Finland ud iPKP 15 ok k9.6

/ KiRk‘ iPn
iSn
feonts)y—

border region. Explosion?
g

11 04

11 05 02,5

Santa Cruz Islands
(h = 35 km).

17«5
" 26 Up iP 15 24 34,9 ¢

i 15 2k 56,5
(cont.)
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary

1969 1969
July 26 (cont.) July 27 Ud eP 07 52 58
Ki iP 15 23 k2,1
Um iP 15 24 07.4 " 27 Um iP 09 02 09,2
Ud iP 15 24 36,5
Aleutian Islends (h = 35 km), " 2T  Up ip 09 04 52,2
iX 09 05 06.7
" 26 Ki eP 15 42 01 micr sec
iPcP 15 42 54,9 P zZ' 0.1 0.6
Um iP 15 42 30.7 Ki iLgl 09 13 25,4
i 15 42 53,9 Sk iP 09 05 47.5
ud iP 15 42 55,6 iX 09 06 05.5
Aleutian Islands (h = 70 km). iLgl 09 11 Lo.1
Um iP 09 05 34,1
" 26 Up iPKP 17 36 06.6 iX 09 05 50,6
Ki iPKP 17 36 18.5 C i 09 06 00.1
Um iPKP 17 36 12.7 i 09 10 33.5
vd iPKP 17 36 09.3 ud iP 09 05 06.6
South Sandwich Islands De iP 09 Ok 29.k4
(h = 40 km), Rumania (h = 160 km).
" 26 Ud iP 17 46 09.8 " 27 Up iP 10 34 07.6
ipP 10 34 19.0
" 26 Up iPKP 21 08 08,7 Ki iP 10 33 21.6
Ki iPKP 21 07 k2.3 Unm iP 10 33 L2,k
i 21 07 48,2 ud iP 10 34 13,0
Sk iPKP 21 08 04,3 ipP 10 3% 25,0
Um iPKP 21 07 59.5 Kurile Islands. h = 45 km
i 21 08 11.0 (up,Ua).
ud iPKP 21 08 10,6
De i(PKP) 21 08 23,4 " 27 Ud iP 11 13 k2,0
Japan (h = 45 km).
" 26 Up iP 21 k40 k5,0
" 27 Sk iP 13 49 25.2
" 27 Up iPKP 02 33 39.6 Un ip 13 49 39.6
iPKS 02 37 11.0
Ki iPKP 02 33 25.1 " 27 Sk eP 17 23 52
i 02 33 31.2 ud iP 17 23 21.3
ePKS 02 36 45 De iP 17 22 56.7
Sk i(PKP) 02 33 31.9 East of Crete.
iPKP 02 33 36,2
Um iPKP 02 33 31.5 " 27 Up iP 19 37 23.9
i 02 33 32.4 ipP 19 37 35.1
iPKS 02 36 56,3 Ki iP 19 36 29.2
Ud i(PKP) 02 33 34.3 micr sec
iPKP 02 33 h2.1 P Z' 0.1 1.1
iPKS 02 37 11.k Sk iP 19 36 56.9
De i(PKP) 02 33 34.3 ipP 19 37 08.0
iPKP 02 33 7.4 Um iP 19 36 55.0
iPKS 02 37 23.1 i 19 37 15.1
New Hebrides Islands ud iP 19 37 20.8
(b = 70 km)., ipP 19 37 31.5
De iP 19 37 u5.3
" 27 Up iP 06 32 06,7 ipP 19 37 56.5

Kodiak Island. h = 40 km
(Up,Sk,Ud,De).
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Up = Uppsala,; Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary

1969 1969
July 27 Up iP 21 31 46.1 July 28 (cont.)
is 21 39 58 Um ip 00 00 59,3
micr sec ud iP 00 00 40.8
P Z' 0.2 1.5 , Virgin Islands (h = N).
s N 1.2 10
Mx E 0,6 16 " 28 Up iP 06 40 18.0
Mx N 1.2 20 ipP 06 40 29.4
Mx Z 1.4 18 is 06 48 4k
D = 6650 km = 60°. micr sec
Ki iP 21 30 52.1 pP  Z' 0.1 0.6
is 21 38 21 D = 7000 km = 63°,
micr sec Ki iP 06 39 23.1
P Z' 0.2 1.5 ipP 06 39 34.1
S N 1.1 10 nmicr sec
Mx E 1.2 1k P Z' 0,1 1.0
Mx N 1.3 17 Sk iP 06 39 50.4
Mx 2 3.2 20 ipP 06 40 02,2
D = 5850 km = 52 1/2°, Un ip 06 39 51.6
Sk iP 21 31 17.9 ipP 06 40 02,4
Un iP 21 31 20.9 Ud iP 06 40 15.8
iPcP 21 32 19.8 i 06 40 16.3
is 21 39 08 ipP 06 4o 26,2
ud iP 21 31 k2.1 Kodiak Island. h = 40 km
De iP 21 32 06.8 (Up,Ki,Sk,Um,Ud).
Gulf of Alaska (h = N).
m= 5.9, M= 5,2 (Up,Ki). " 28 Ki iP 07 22 18.9
Sk iP 07 22 L46.9
" 27 Up iP 22 38 29.8 D Um ip 07 22 49,0
ipP 22 38 57.1 ipP 07 23 01.9
micr sec Ua iP 07 23 10.8
P Z' 0.1 0.6 ipP 07 23 22.1
Ki iP 22 38 05.2 D De iP 07 23 34,8
ipP 22 38 34,2 ipP 07 23 L47.7
micr sec Kodiak Island. h = 45 km
P Z' 0.1 1.2 (Um,Ud,De).
Sk iP 22 38 33.3 D
ipP 22 39 01.8 " 28 Up iP 10 29 49,1
Un iP 22 38 13.9 D Ki iP 10 29 05.7
ipP 22 38 43.0 Um iP 10 29 25,2
ud iP 22 38 39.1 ud ip 10 29 56.3
ipP 22 39 07.3 Japan (h = 170 km).
iPP 22 b1 39.1
De iP 22 38 48.2 " 28 ud iP 13 03 16.0
Formosa. h = 110 knm (Up,Ki,
Sk,Um,Ud). " 28 Up ip 13 14 58,3
m = 5.7 (Up,Ki). micr sec
The dilatationsl P-motion P z' 0.1 1.3
is preceded by a small Mx E 1.0 18
compression, as evidenced Mx ¥ 1.0 16
by UmZ'. Mx 2 1.1 18
Ki iP 13 14 25.0
" 28 Ki iP 00 00 57.8 micr sec
Sk ip 00 00 37.8 Mx E 1.1 15

(cont.) (cont.)



International

Seismological
Centre

- 25 -

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

1969 1969
July 28 (cont.) July 29 Sk i(p) 04 08 19.3
Ki micr sec
Mx N 1.4 16 " 29 Up iP ok 47 31.5
Mx 2Z 1.6 16
Sk iP 13 1h 56,4 " 29 Up iPKP 06 43 17.1
i 13 15 28.6 iPKS 06 46 28,3
Um iP 13 1k 38,9 D CKi iPKP 06 43 02,6 C
Ud iP 13 15 06,5 micr sec
De iP 13 15 19.6 PKP 2Z' 0.1 0.6
Japan (h = 25 km), Sk iPKP 06 43 13.7 C
M = 5.3 (Up,ki). Un iPKP 06 43 08.7 C
ipPKP 06 43 43,7
" 28 Ud iPKP 14 23 ok,1 ud iPKP 06 43 18,2
De iPKP 14 23 15,4 iPKsS 06 46 32,7
Fiji Islands (h = 610 km), De i(PKP) 06 43 13,3
i 06 43 25,6
" 28 Unm iP 15 06 08.6 New Hebrides Islands.
h = 130 kmn (Unm).
" 28 Up eP 15 50 30
Ki iP 15 49 58,8 " 29 Up iP 09 33 48.1
Sk iP 15 50 26,5
Um iP 15 50 11,9 " 29 uad iP 11 13 24,9
i 15 50 28,4
Ud iP 15 50 35,5 " 29 Ki iP 16 57 26.9
Volecano Islands (h = N), Sk iP 16 57 53.6
ud iP 16 58 01.9
" 29 Up ip 00 45 51,4
ipP 00 45 58,3 " 29 Up iP 19 06 13.4
Ki iP 00 45 48,0 i 19 06 kLo.9
Sk eP 00 45 37
ipP 00 45 L4 4 " 30 Sk e(P) 01 27 00
Un iP 00 45 52,7
ipP 00 46 00.3 " 30 Up iP 03 36 18.5
vd iP 00 45 41,8 ipP 03 36 28.2
ipP 00 45 k9,2 Ki iP 03 35 50.0 D
Panama-Costa Rica. ipP 03 35 57.8
h = 25 kn (Up,Sk,Um,Ud). micr sec
P Z' 0.1 1.0
" 29 Ki iP 00 51 50.5 Sk iP 03 36 16.8
Sk iP 00 51 30.1 ipP 03 36 25.0
epP 00 51 39 Um iP 03 36 02.5
Um iP 00 51 50,7 ipP 03 36 11.2
ud iP 00 51 33.1 ud iP 03 36 25.8
ipP 00 51 41,6 ipP 03 36 33.8
Virgin Islands. De ip 03 36 36.6
h = 30 km (Sk,Ud). Volcano Islands. h = 30 km
(Up,Ki,Sk,Um,Ud).
" 29 Un eSS 02 29 17
New Guinea (h = 6 knm), " 30 Up iP ok 30 57.6
ipP o4k 31 09.4
" 29 Sk i(P) 02 29 19,3 eS o4 41 02
mier sec
" 29 Unm iP 03 34 Ok.1 pP  Z' 0.1 0.
ud iP 03 34 31.9 D = 9000 km = 81",

(cont.)
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1969
(cont.) July
Ki iP Ok 30 24,1 C
ipP ok 30 36.6
es ok %o o1
nicr sec
S E 0.3 7T
Mx E 0.4 1k
Mx N 0.7 20
D = 8350 km = 75°,
Sk eP o4 30 53
Un iP ok 30 39,0
ipP ok 30 50.9
is ok Lo 27 " 31
ud iP 04 31 0L4.5
ipP ok 31 16.3
De iP o4 31 17.3
ipP ok 31 30,0
Bonin Islands. h = 45 km
(Up,Ki ,Um,Ud,De). . 31
Ki eP 10 14 18
ud iP 10 15 09
Aleutian Islands (h = 35 km).
" 31
Up iP 10 25 04,2
i 31
wa '_:-l'. 1ﬁ-
Esthonia, 59 i .
Origin time = 11 "6 25.
Explosion?
ud i(sg) 11 50 50.7
vd i(sg) 11 51 59.3
Up iP 12 58 27.0
vd iP 12 58 33.5
Japan (h = 30 km).
vd iP 15 27 13,2
Aleutian Islands (h = 60 km).
Up iP 17 20 09.3
i 17 20 25.2
Ki ipP 17 19 30.8
ud iP 17 20 11.6
i 17 20 27.9 " 31

Komandorsky Islands.
= 60 kn (Up,Ud).

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

A

zéggasi)
Sn 23 14 15.4
eSg

mss
Sh/% :

23 17 22
23 16 03.8 /
ortgwest Ru531a,
69.1°N, 30. 3°E.

e

Origin time = 23 12 28,

Explosion?

Up iPKP 00 11 43.8

vd iPKP 00 11 k44,7

De iPKP 00 11 56.1

Tonga~Kermadece Islands

(h = 140 km).

Up iP 02 48 L4o0.1

Ki iP 02 L8 24,6

vd iP 02 48 48,1

Halmehers (h = N).

ua iP 11 ok 27.9

Gulf of California

(h = 30 km),

Up iP 11 33 52.9

micr sec

Mcx E 1.0 20
Mx N 1.9 19
Mx 2 1.9 20

Ki iP 11 32 59,4
iX 11 33 22.0

micr sec

P Z' 0.2 1.k
Mx E 2,6 20
Mx N 1.9 18
Mx Z 3.1 18

Sk eP 11 33 .1

Unm iP 11 33 26.4 D
iX 11 33 49.0
iP'P' 12 02 28.4

ud iP 11 33 51}

De iP 11 3% 14,9
i 11 34 34,2

Aleutian Islands (h = 35 km).

= 5.5 (Up,Ki).

Ki eP 12 15 14

Sk iP 12 15 45,8

ud iP 12 16 11.3

De iP 12 16 38.0

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

1969
July 31 Up iPKP 13 46 13.4
micr sec
PKP Z' 0.1 0.6
Um iSKP 13 48 55,1
ua iPKP 13 46 15,3 C
De iPKP 13 46 25,4 C
Tonge~Kermadec Islands
(h = 550 km),
" 31 Um iP 14 00 34,1
ud iP 1% 00 5k4.9
i 14 01 03.3

" 31 Un iPKP 20 38 35.9
New Hebrides Islands
(h = 50 km).

Markus Bath
March 23, 1970
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1969
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n

"

4P

Al RUp -rx oy

Ldt- L’.qf Cr\.} T;
SEISMOLOGICAL BULLETIN
-,
UPPSALA, KIRUN A, SKALSTUGAN, UME &, “2-‘L‘.-'---“'fp;¢
UDDEHOLM and DELARY
Uppsala (Up): 59° ooLe5'N, 17037.6'E; h=1m
Kiruna (Ki): 67 50.4'N, 20°25,0'E; h =390 m
Skalstugan  (Sk): 63 34.8'N, 12°16.8'E; h =580 m
Umed (Um):  63°48.9'N, 20°1h 2'E; h=16m
Uddeholm (Ua):  60°05.4'N, 13°36.4'E; h=20m
Delary (De):  56°28.3'N. 13%2. 1'E; h =150 m
AUGUST 1= 31, 1969
1969
Up iP 01 17 L6.7 Aug. (cont.)
: Ki iPKS 12 27 54,1
Up iP 01 19 27.0 Sk  e(PkP) 12 24 32
ua eP 01 19 51 Um  iPKP 12 24 38.3
i 12 24 kk.o
Up iP 02 19 06.8 Ud iPKP 12 24 Lo.5 C
i 12 24 46.1
Sk  iPKP 03 29 02.8 De iPKP 12 24 51,6 ¢
Um  iPKP 03 28 57.6 ipPKP 12 25 41,6
Santa Cruz Islands (h = 250 km). Tonga-Kermadec Islands.
h = 200 km (De).
Un iP 03 31 34.3
Aleutian Islands (h = N), " Sk eP 13 17 43
Um iP 13 18 0k4.1
Up iP 05 18 06.3 ua iP 13 17 b5.7
i 05 18 17.6 Virgin Islands (h = 50 km).
Um iP 05 18 01.8 gz
Ud 4P 05 18 1k, " Upp is* 16 55 52.4
_ 1Sg 16 56 05.1
Ki iP 06 31 13.k4 ' vdel iss
e 06 32 12 L/// outh Norway, 58.-'N 7 5 E.
eT 06 36 19 e = 16 53 10.
Um @P 06 31 58.7 Solutlon obtained b
ud ipP 06 32 48,5 combination with Kongsberg
Northeast of Jan Mayen, readings.
ua iP 08 34 01.4 " Ki iP 21 33 37.8
) i 21 34 oLk
Umn iP 10 34 08,5
Ua iP 10 34 16.9 " ua iP 23 29 01.9
Iran-Ir = .
Up iPKP 12 24 39.1 *4.58 = o
i 12 2k 45.8 . Up iP 23 54 41,1 ¢
micr sec i 23 54 L2,
. Pk 2 0.3 BT es og 33 36 :
Ki  iPKP 12 24 30,4 C micr sec
i 12 24 36.2 P Z' 0.2 0,8
(cont.) Mx E 5.2 24

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

1969
Aug,

"

n

LU

(cont,)

Up micr sec
Mx N 15 20
Mx Z 1k 20
D = 7500 km = 67 1/2°,

Ki iP 23 53 55,2
e(Pa) 23 57 59
i(s) 00 02 20
micr sec
P Z 0.7 8
P Z' 0.2 1.2
(s) E 1.5 18
Mx E 11 23
Mx N 6.4 22
Mx zZ 11 20
D = 6700 km = 60 1/2°,
Sk iP 23 54 31,3
Um iP 23 54 17,2 C
iPa 23 58 23
is 00 02 58
Uua iP 23 54 46,9
De iP 23 55 06.9

Kurile Islands (h = 40 km).
ms= 601’ M= 6.2 (Up’Ki)!

Up iP 23 55 54,8
is 00 Ok s)
micr sec
P Z' 0.1 0.7
S N 1.7 1
Sk iP 23 55 44,0
Uud iP 23 56 00.5

Kurile Islands.,
Origin time = 23 4} 58.

ua i(p) 00 01 56,5
Up iP 00 45 17,7
i 00 45 20,4
micr sec
P Z' 0.1 0.6
Ki iP 00 L4 31,8
iPcP 00 45 11,7
micr sec
P z' 0.1 1.0
Sk iP 00 45 07.0
Um iP 00 44 53,0
Uua iP 00 45 23,1 ¢
iPcP 00 45 56,9
De iP 00 45 42,4
i 00 45 49,0

Kurile Islands (h = 20 km),
m= 6,1 (Up,Ki).

1969
Aug.

2

"

L

”"

"

”

"

2

Ki 1P 00 49 31,0
vua ip 00 49 56.8
Mindanao (h = 220 km).,
Up iP 00 54 26.2
Ua iP 01 02 59.9 C
Up P 01 2k 33
Ki iP 01 23 48,5
va ip 01 24 39.6
Kurile Islands (h = N).
Up iP 02 51 Ok.k
Ki iP 02 50 18,1
Sk eP 02 50 54
ua iP 02 51 0.k D
i 02 51 24,0
Kurile Islands (h = N).
Up iP 04 56 57.8
ipP 0k 57 12.4
i 0k 5T 16.9
micr sec
Mx E 0.5 19
Mx N 0.7 18
Mx Z 1.0 20
Ki iP 04 56 56.2
mier sec
Mx E 0.8 19
Mx N 0.7 20
Mx Z 1.6 20
Sk iP ok 57 11.4
Um iP Ok 56 55,7
ipP 0ok 57 09.8
Uud iP Ok 57 07.3
iPP 05 00 54,6
De iP ok 57 09.0

Sumatra. h = 50 km (Up,Um).
M= 5.3 (Up,Ki).

Um i8S 05 05 21
New Guinea (h = 15 km).

Ki iP 05 09 16,7
Sk iP 05 08 LL.6
Un iP 05 08 49.0
ua  iP 05 08 19.5 ¢
vd eP 05 11 59

Sk eP 05 13 24

Ud iP 05 12 51.9
De iP 05 12 22.5

Crete.
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Up iP 06 15 08.5
Ki iP 06 1k 22.6
Ud iP 06 15 14,1
Kurile Islands (h = N).
ua iP 08 13 12,0
Up iP 10 28 52,2
Ki iP 10 28 06.1
Sk iP 10 28 41,2
Um iP 10 28 27.4
ua iP 10 28 57.4 ¢
Kurile Islands (h = 40 km).
UppP ibgt—32-08-17:9
Ki®X iPn 12 03 57.8
iSn 12 ok 52,9
iSg 12 05 %6 5
D = 510 km =
SkA i 12 07 23.h

UnfE i(Sn)

iSg

12 05 38.4
12 06 26,2

U

Orlgln time =

120685173
Northwest Ru331a,
68.4° N, 32.8°E.

12 02 46,

Explosion?

Ki iPn 12 41 15,0
iSn 12 42 02,8
ilgl 12 L2 17 3

= 440 km = 4,0°

Un iSg 12 43 47,2

Northwest Russia.

Origin time = 12 40 11,

Explosion?

Ki iPn 12 43 01.8
iSn 12 43 46,7
ilgl 12 4 gl.h

D= 410 km = 3,7
Northwest Russia.

Origin time =
Explosion?

Ki eP
Ud iP

Up iP
i
i

12 42 o2,

13 14 55
13 13 56.7

Up 1P
i
iPeP
Ki iP
iPcP
Sk iP
iPcP
Umn eP
iPcP
Ud iP
iPcP
Kamchatka (h

ud iP

Ki iP
ipP
Umn iP
ipP
Uua iP
Ceram Sea. h

Up i(P)
1

Up iX
iPKP
iPP
iSKS

SKS
SKS
Mx
Mx
Mx
Ki 1iP
iX
iPKP
iSKS

SKS
SKS
Mx

iPKP
Un iX
iPKP
iPP
iSKS
(cont.)

N=EH=E

N2

17
17
17
17
17
1)
17
17
7
17
17

N).

kg
L9
50
L8
L9
k9

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

33.0
ko,6
15.1
37.6
h5.2
15.7
05.3

05

59.3
36.4
17.h4

47.6

18.9
3C.3
22.0
34.0
52.2
(Ki,Um).

11.7
33.8

38.5
06.0
05.6

50
gee
4

N

21
21
21

k9.1
51.6
55-8

26
sec

9
6

22
22
22

26.1
0646
13.4
0043

38
37
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Un = Umed, Ud = Uddeholm, De = Delary

1969
Aug.

3

(cont.)

Un i 00 51 05
iss 00 57 31

Ud iX 00 40 Li,.5
iPKP 00 k1 09.8
i 00 42 01.3
iPP 00 42 15,2

De iPKP 00 41 14,0
i 00 41 32,1

New Ireland (h = 70 km).
M= 5,6 (Up,Ki).

The unidentified phase X has

the following arrival time

differences, relative to PKP

and to PP:
Station D PKP « X PP - X
Ki 108 1/2° 1 ok
Um 112 0 L7 1l 25
Sk 11k 0 L
Up 114 1/2° 027 127
Ud 116 025 1 30
Thus, X runs almost parallel
to PP.
Up iP 0k 31 24,2 C
micr sec
P Z' 0.1 0.7
Ki iP ok 30 58.9 C
mier sec
P Z' 0.1 1.0
Sk iP ok 31 26.7 C
Un iP ok 31 07.8 C
va iP ok 31 33.3 ¢C
De iP o4k 31 42,2 C
Ryukyu Islands (h = 60 km).
m= 6.0 (UP,Ki)-
ipP 0T 59 27.3
is 08 08 17
micr sec
P Z' 0,2 0.8
Mx E 0,6 17
Mx N 1.0 16
Mx Z 1.1 17
D = 7650 km = 69°,
Ki iP 07 58 26.6 C
ipP 07 58 ko,2
micr sec
P Z' 0.3 0.8
Mx E 1.8 18
Mx N 1.1 18
Mx Z 1.9 20

1969
Aug.

B

”

"

"

"

3

(cont.)
Sk iP 07 59 02.8
ipP 07 59 15.0
Um iP 0T 58 48,5
ipP 07 59 01.6
is 08 07 25
iScS 08 08 k1
iss 08 11 51
ua iP 07 59 20.2
ipP 07 59 32.k4
De iP 07 59 38.3
ipP 07 59 50.8
Kurile Islands. h = 45 km
(Up,Ki ,Sk,Um,Ud,De).
m= 64, M=5,2 (Up,Ki).
Sk iP 09 36 01.6
va iP 09 35 26.9
Greece,
Ki iP 11 06 08.1
Alaska (h = 140 km),
Ki iP 23 58 52.0
i 23 58 57.6
Sk iP 23 58 31.8
Um iP 23 58 20.0
i 23 58 25.9
ua ip 23 58 03.3
Red Sea (h = N).
Ki iP 00 32 23.3
Up iPKP 0l 37 09.9
Un ePKP 01 37 03
Uud iPKP 01 37 12.h4
De iPKP 01 37 22.4
Tonga~Kermadec Islands
(h = 590 km).
Ki iP 02 11 48.8
Um iP 02 11 45.3
ua iP 02 11 58.3
Sumatra (h = 70 km).
Up iP 03 05 47,8
Ki iP 03 05 39.3
ua ipP 03 05 56.8
Bali Sea (h = 600 km).
Ua iPKP 03 15 12.0
Tonga-Kermadec Islands
(h = 260 km).
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary

1969 1969
Auge 4 Ud P ok 16 34 Aug. 4 Up iP 17 32 24,4
iX 17T 35 37.9
" 4 up iP ok 56 56,2 iPKP 17 36 28.1
iPP 17 36 39.1
" 4 Ki &P 10 25 k1 i(PP) 17 36 52
i 10 26 06.9 iSKS 17 42 o7
Local, is 1T 43 22
iSP 17 44 ko
" Yy up iP 10 34 25,9 ¢ micr sec
is 10 43 15 PP Z' 0.1 0.8
micr sec SKS E 0.5 3
P Z' 0,4 1.0 S N 0.T 5
Mx E 1.0 21 Mx E 0.6 22
Mx N 2.0 20 Mx N 1.9 19
Mx Z 1.5 19 Mx Z l.1 18
D = 7550 km = 68", Ki iP 17 32 11.8
Ki iP 10 33 32,8 C i 17 32 20.6
ipP 10 33 50.6 ipP 17 3% 07.6
iPa 10 37 28 ix 17 35 2h.0
es 10 41 35 iSKS 17 41 57
micr sec is 17 b2 55
P Z 0.4 5 eSP 17 kb 35
P 2' 0.1 1.1 iPKKP 17 48 22,0
S E 0.3 8 iss 17 50 09
] N 0.3 7 micr sec
Mx E 1.5 18 P Z' 0.5 1.1
Mx N 0,8 19 SKS E 1,6 6
Mx Z 2.5 38 SKS N 0.5 5
D = 6650 km = 60 S E 1.4 5
Sk eP 10 34 03 S N 1.8 10
i 10 34 06.4 Mx E 0.9 18
Um iP 10 33 58.9 Mx N 1.1 18
ipP 10 34 18.9 Mx Z 1.5 18
is 10 42 30 sk iP 17 32 31.b
ip'p! 11 02 51,4 i 17 32 58.7
va ip 10 34 26,5 ¢ iPKP 17 36 k2.9
i 10 34 36.8 iPP 17 36 56.5
. ipP 10 34 45,6 Um iP 17 32 15.6
i 10 36 19.1 i 17 32 24,2
De iP 10 34 48.8 ¢ ipP 17 34 09
Aleutian Islands, h = 70 km 1X 17 35 29.5
(Ki,Um,Ud). iPP 17 36 26.3
m=5.9, M= 5.4 (Up,Ki). isKs 17 42 03
i8 17 43 03
" by Ki eP 13 55 10 isp 17 44 29
i 13 55 16.5 isS 17 46 30
North Atlantic Ocean (h = N), iPKKP 17 48 19.8
ua ip 17 32 33.1
" 4 sk ipPKP 15 16 10.6 i 17 32 58.1
ua iPKP 15 15 23,0 ix 17 35 57.6
ipPKP 15 16 19.0 iPKP 17 36 39.9
Kermadec Islands. iPP 17 37 06.7
h = 220 km (U4d). De iP 17 32 38.2

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

1969 1969
Aug. L4 (cont.) Aug. 5 (cont.)
De iPKP 17 36 L5.8 Ki mier sec
iPP 17 37 07.1 SKS E 88 9
isp 17 45 33.1 SKS N 1.8 9
Banda Sea. h = 520 km (Ki,Um), S N 4.3 8
m= 6.1, M =5,6 (Up,Ki). S Z 40 7T
M not corrected for focal depth. Mx E L7 16
The phase X probably belongs to Mx N 32 16
the group of early PP-arrivals. Mx Z 77 16
D = 10550 km = 95°,
: " L up i(pP) 22 09 18 Sk iP1 02 26 k8.3 C
micr sec iP2 02 26 55,8
Mx E 0.3 17 iP3 02 27 02.5
) Mx N o.4 18 iPKKP 02 43 20.3
Mx Z 0.6 18 Um iP1 02 26 32.8 C
Un e(PP) 22 09 27 ip2 02 26 39.4
eS 22 17 20 iP3 02 26 L47.k
iPs 22 19 15 i 02 29 57
Chile (h = N). iPP 02 30 37
iSKS 02 37 13
" Yy uva iP 22 23 48.0 is 02 37 55
iPs 02 39 15
" Y ua ip 23 17 45.6 iPKKP 02 43 26.4
i 23 18 08.5 va irl 02 26 51.0 C
ip2 02 26 59.0
" 5 U 1iPl 02 26 42,9 C iP3 02 27 05,
iP2 02 26 50.6 iPKKP 02 43 12,3
iP3 02 26 57.1 i 02 43 20.
iSKS 02 37 23 De iP1 02 26 56.5 C
is 02 38 13 ip2 02 27 03.7
iPs 02 39 38 iP3 02 27 11.0
mier sec iPP 02 31 18.k
P3 Z 0.8 4 Molucca Passage (h = 35 km).
P3 Z' 0.3 0.8 m=T,0, M= 7,0 (Up,Ki).
. SKS E 2,3 8 A triple P-phase with
S E 41 8 successively increasing
S N 2.8 7T amplitudes; in average
- Mx E 3k 24 P2 - P1 = 7.5 sec and
Mx N 63 23 P3 - P1 = 1L.5 sec.
Mx Z k8 21
D = 10950 km = 98 1/2°, " 5 Up iP 03 3% 23.4
Ki iP1 02 26 27.6 C Ki iP 03 34 08.9 C
iP2 02 26 35,4 Sk eP 03 34 29
iP3 02 26 42,2 Um iP 03 34 1k.0
iPP 02 30 34 Uua 1P 03 3% 32.5
i 02 30 56 i 03 34 39.2
iSKS 02 37 07 Molucca Passage (h = 45 km).
is 02 37 45
ePKKP 02 43 29 " 5 Ki iP 07 ok s0.2
miecr sec micr sec
P3 E 2.3 14 Mx E 0.7 17
P3 Z 6.3 13 Mx N 0.3 15
P3 Z' 1.1 1.2 Mx Z 0.8 16
PP E 1.9 12 Un iP 07 ok 57.0

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

1969 1969
Auge 5 (cont.) Aug. 5 (cont.)
Ua eP 0T 05 17 Up micr sec
Molucea Passage (h = 35 km). PP Z 0.7 17T
Mx E 1.6 21
" 5 Ki iP 09 33 37.3 Mx N L 22
Un eP 09 33 k2 Mx Z 3.6 22
va i(p) 09 34 02,6 Ki eP 16 46 51
Molucca Passage (h = N). iPP 16 51 25
’ iPs 17 00 kL6
" 5 Ki iPn 11 21 59.3 micr sec
iSn 11 22 59,3 PP E 0.3 8
iLgl 11 23 17.5 PP Z 0.5 T
D = 560 km = 5.0°. Mx E 3.0 23
i Sk eS 11 25 23 Mx N Lk,3 24
iLgl 11 25 46.7 Mx Z 6.3 22
is§ 11 26 00,7 Sk eP 16 47 19
Um iS 11 24 06,8 iPKP 16 51 03.5
iLlgl 11 24 11.8 iX 16 51 46,2
iRg 11 24 42,6 ePKKP 17 01 sk
Northwest Russia. Un iP 16 L6 5T
Origin time = 11 20 41, iPKP 16 50 52.5
Explosion? iPP 16 51 34
iSKS 16 57 31
" 5 Up iSKS 13 27 35 ePKKP 17 01 58
is 13 28 27 iss 17 07 24
micr sec Uuda iPKP 16 51 10,2
Mx E 1.0 21 iX 16 51 47.8
Mx N 1.2 20 i 16 52 L5,
Mx Z 1.9 23 iPKKP 17 01 L6.0
Ki 1iP 13 16 Lk,s De i(PKP) 16 51 08.k4
eSKS 13 27 10 iPKP 16 51 15.3
micr sec iX 16 52 10.6
Mx E 1,0 21 New Ireland (h = 70 km).
Mx N 1.3 20 m= 6k, M=6.1 (Up,Ki).
N Mx Z 1.9 20 The phase X belongs to the
) Sk eP 13 17 05 group of early PP-arrivals,
Um iP 13 16 48.9
. isKs 13 27 21 " 5 Up iP 17 ok 19.3
is 13 28 03
ua iP 13 17 07.9 " 5 Ki ipPkp 18 03 00.6
i 13 19 k48,0 Sk iPKP 18 03 10.7
De iP 13 17 19.4 Um iPKP 18 03 06.3
Molucca Passage (h = 20 km). Ud ePKP 18 03 11
M= 5.4 (Up,Ki). De 1iPKP 18 03 1k.1
New Hebrides Islands
" 5 Ua iP 16 35 26.8 (h = 70 km).
" 5 Up iPKP 16 51 08,1 " 5 Up iP 18 30 11.0
iX 16 51 52 micr sec
iPP 16 52 05 P Z' 0.1 0.8
iPKKP 17 01 3k4.6 Ki ipP 18 29 36.9 C
mier sec i 18 29 41.6
PP N o.b 6 Sk 1P 18 30 06.2
(cont.) Um iP 18 29 51.4 ¢

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

1969
Aug.

"

"
"

"

”

”"

"

7"

5

(cont,)
Uua iP 18 30 17.7 C
De iP 18 30 31.0
South of Japan (h = 120 km).
Ki iP 18 45 05,4
Sk eP 18 45 39
Um iP 18 45 22,9
i 18 45 29,9
ipP 18 45 50.9
Uua iP 18 45 52,6
ipP 18 46 20,7
Japan. h = 110 km (Um,Ud).
Ki iP 21 41 52,0
Molucca Passage (h = 20 km).
Uua ipP 23 46 33.L
Uua ipP 00 20 11.9
Up iPKP 00 22 26.8
Ki ePKP 00 22 13
Sk ePKP 00 22 27
Un iPKP 00 22 20.9
Ud iPKP 00 22 33.3
Ki eP 00 47 51
Sk eP 00 48 17
i 00 48 24,5
Un eP 00 48 13
Ud eP 00 48 36
De &P 00 49 05
Alaska (h = 50 km).
Sk eP 01 52 13
i 01 52 1T.h4
Sk iP 05 07 18.k
i 05 07 22.1
Uua iP 07 03 40.1 D
Up iP 08 52 17.6
Sk iP 08 52 12,9
Um 1P 08 51 56.5
Ud iP 08 52 24,2
i 08 52 27.3
i 08 52 k42,1
De eP 08 52 k42
South of Japan (h = 70 km).
ud ipP 09 02 46.9

South of Japan (h = 70 km).

1969
Augo

”"

"

"

"

Delary

Up iPKP 12 48 26.7

New Guinea (h = 110 km).

Sk  iPKP 15 18 05,7

South Sandwich Islands

(h = 70 km).

Up iP 15 52 36.3
i 15 52 39.2
is 16 01 23

micr sec
Mx E 0.4 19
Mx N 1.4k 22
Mx Z 0.9 39
D= 17350 km = 66 .

Ki iP 15 53 01.3
i 15 53 0k4.5
is 16 02 18

mier sec
S N 0.3 8
Mx E 0.7 17
Mx N 0.6 18
Mx Z 1.1 39
D = 7800 km = 70",

Sk iP 15 52 30.3

Un eP 15 52 52
eS 16 01 45

Ud 1P 15 52 24,5 C
i 15 52 28,0

De iP 15 52 16.1

North Atlantic Ocean (h = N).

M= 5,2 (Up,Ki).

Um iP 18 11 k9,5

Up iP 20 31 51.7

Up iP 02 02 27.8
iLgl 02 09 Ok

Ki 1P 02 03 37.5

Sk i(P) 02 03 29.7

Um iP 02 02 49,0
i8S 02 07 13

Ua eP 02 02 46
is 02 07 16.2

De iP 02 02 19.0

Turkey (h = N),

Um iPP 02 08 4s
eSKS 02 14 22
isS 02 17 k1
iss 02 2b 17

Solomon Islands (h = 120 km).
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary

1969 1969
Aug. T Up iP 06 56 35.6 Aug. 8 (cont.)
micr sec Up micer sec
P z' 0.3 1,0 S E 1,4 3
Ki 1P 06 55 42,8 s N 1.3 3
mier sec ] Z 1.3 L
P Z' 0.1 1.0 Mx E 1.7 15
Sk iP 06 56 19.2 Mx N 2.0 17
Umn iP 06 56 07,0 Mx Z 2.6 1k
Ud iP 06 56 39.4 C D = 4550 km = 41°,
De iP 06 57 00.5 C Ki 1P 06 38 30.7 C
i 06 57 L40.8 i 06 38 57.7
Kamchatka (h = 70 km). ipP 06 39 12.5
m= 6.2 (Up,Ki). ipPP 06 41 02
is 06 44 34
" 7 Ua iPKP 09 51 20.1 isS 06 45 50
De iPKP 09 51 31.1 D micr sec
Fiji Islands (h = 630 km). P E 0.8 &4
P N O.4 &
" 7 Ua iP 11 35 25,4 P Z 0.8 L
Hindu Kush, P Z' 0.8 0.7
pP Z' 0.9 1.3
" 7 Up iP 15 19 38.3 S E 4,1 6
S N 1.6 5
" 7 De iP 15 22 58,9 C S Z 2.2 T
Mx E 6.7 9
" 7 Ki ipP 15 k41 55,5 Mx N 3.1 13
uda iP 15 42 49,3 Mx Z 3.1 12
i 15 42 59.6 D = 4700 km = 42 1/2°.
Kurile Islands (h = 150 km). Um iP 06 38 19.9 C
ipP 06 39 00.6
" 7 Ki iP* 20 57 46.8 igP 06 39 23.L
iPg 20 57 56.8 iPP 06 k0 00
iSn 20 58 29.9 ipPP 06 L0 47
iSg 20 58 53.7 is 06 Lk 09
Un iSg 21 00 35.9 isS 06 L5 25
vda i(Lgl) 21 03 07.5 iss 06 L7 1k
Northwest Russia=-Norway border ua ipP 06 38 38.0 C
region. ipP 06 39 20.5
) Origin time = 20 56 29. isP 06 39 41.5
Explosion? iPP 06 40 22.8
De iSs 06 44 hh.s
" 8 Ki iP 05 14 49.8 Hindu Kush. h = 200 km (Up,
ua iP 05 15 1k,9 Ki,Um,Ud).
Mindanao (h = 50 km). m=6,1, M= 5,6 (Up,Ki).
M not corrected for focal
" 8 Up iP 06 38 21.8 C depth.
ipP 06 39 03.3
isP 06 39 24 " 8 uUa ipPg 10 26 09.8
iPP 06 39 55 iSg 10 26 27.4
is 06 4k 18
iSs 06 L7 37 " 8 Ki iPn 10 46 52,4
mier sec iSn 10 47 52.3
P Z' 0.4 0.6 iLgl 10 48 11.3
pP Z2' 1.0 1.1 D = 560 km = 5.0°,

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

1969 8 : 1969
Aug. 6§°ntg%ﬁgl 10 Lo ok, Aug. 8 Up iP 20 58 11.1 C
vd 1 ) 10 5? Ho.i ix 21 01 k1.k
Northwest Russia. iPP 21 02 37.3
Origin time = 10 45 34, iSKs 21 08 29
Explosion? is 21 09 45
i 21 11 30
" 8 Ki eP 11 11 46 micr sec
i 11 11 sk.7 P Z' 0.1 0.7
Un iP 11 12 29,4 PP Z' 0.1 1.3
ua iP 11 12 57.2 SKS E 0.8 5
SKS N 0.6 &
" 8 Up eSKS 11 34 ok Mx E 2.2 19
micr sec Mx N 4,1 20
Mx E 0,9 19 Mx Z 4.5 20,
Mx N 1.T 21 D = 11800 km = 106 .
Mx Z 1.7 18 Ki 1P 20 ST 56.4 C
Ki iPKP 11 26 59.9 i 20 58 00.6
iPP 11 28 09.8 ipP 20 58 44
ePS 11 38 06 ix 21 01 07.1
eSKKS 11 35 10 iPP 21 02 08,4
micr sec 1SKS 21 08 15
PP N 0.2 6 is 21 09 18
PP Z 0,5 5 iPKKP 21 13 51.1
Mx E 2,0 23 mier sec
Mx N 1.1 18 P Z' 0.2 1.0
Mx Z 2.0 18 pP E 0.3 6
Um ePP 11 27 50 pP Z 0.5 7T
iPs 11 37 31 PP E 0.8 17
iss 11 43 41 PP Z 1.7 8
Ud iPP 11 27 10,7 PP Z' 0.7 2.2
iPKKP 11 37 58.9 SKS E 5.1 8
South Atlantic Ocean (h = N). SKS N 1.5 T
m= 6.4, M =59 (Up,Ki). S N 1.0 &
Mx E 45 22
, " 8 Up isg 12 20 15.0 Mx N 2.4 19
Un iSg 12 20 45,5 Mx Z 7.1 18
Ud iLgl 12 21 10.7 D = 11450 km = 103°.
. Esthonia. Explosion? Um iP 20 58 01.3 C
i 20 58 05.7
" 8 Um iP 13 07 52.9 ipP 20 58 47.1
uda iP 13 08 21,9 iX 21 00 47.2
Japan (h = 310 km), iPP 21 02 18.3
i 21 02 23
" 8 Um i(P) 14 2k 11.4 isKs 21 08 16
i 14 2k 27.3 isS 21 10 59
Ua iP ik 24 25,9 iPKKP 21 13 50,6
i 14 24 39.1 Ua iP 20 58 19.6 C
i 20 58 24,2
" 8 Um iPS 16 o 11 i(pP) 20 59 13.8
Chile (h = 35 km). ix 21 01 24.3
iPP 21 02 38.1
" 8 Um iP 20 09 28.4 iPKKP 21 13 38.1
vua iP 20 08 33.3 De iP 20 58 24,6
Atlentic Ocean, off Portugal. iPKP 21 02 17.0

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

1969
Aug.

"

n

8

(cont.)
De iPP

21

02 53.0

Banda Sea. h = 190 km (Ki,Um).
m = 6-”4', M= 601 (UP’Ki)-
The phases denoted X belong to
the group of early PP-arrivals.

Up iP 21 43 17.6
ua iP 00 21 23.6
i 00 21 35.8
Ki eP o4 36 28
i o4 Lo 45,2
Un iP ok 37 16.5
i ok 37 22,1
uda iP Ok 38 04,6
i ok 38 11,4
Arctic Ocean.
Un iPg 04 50 47.8 C
isg 04 50 51.8
Explosion?
Up iPKP 05 35 50.0
Ki iskp 05 38 14.9
Um  eSKP 05 38 27
Ud iPKP 05 35 52.6
Fiji Islands (h = 570 km).
Up eP 09 24 57
Ki iP 09 26 26.9
Um iP 09 25 48.5
Ua iP 09 24 53.5
Italy (h = N).
Ud iPKP 10 23 10.2
De iPKP 10 23 22,5
Tonga~Kermadec Islands
(h = 390 ¥m),
KJ.K iPn 12
iSn 12
5;53_ 4 ]
D =510 kn =
UmE isn 12
i 12
iSg 12
(cont.)

"

"

Origin time = 12 03 29,
Explosion?

Ki iPn 12 52 49,4
iSn 12 53 38.5
iLgl 12 53 33.0
D = 470 km = 4,2",

Um iSg 12 55 20.1

Northwest Russia.

Origin time = 12 51 L2,

Explosion?

Up iP 13 35 15.6

Ki iP 13 36 13.9

Um iP 13 35 42,4

ud iP 13 35 25.4

Red Sea (h = N).

Up iP 13 50 37.6

Ki iP 13 51 05,8
ipP 13 51 14.8

micr sec
P Z' 0.1 1.4

Umn eP 13 50 48
ipP 13 50 56.0

va ip 13 50 48.7
ipP 13 50 57.8

Indian Ocean. h = 30 kn

(Ki,Um,Ud).

Up iP 16 29 39.1
is 16 32 55
iL(3.21) 16 35 43

mier sec
P 2% 01 1.7
Mx E 0.6 13
Mx N 1.5 15
Mx Z 2.0 16
D = 1950 km = 17 1/2".
Ki iP 16 31 05.9
micr sec
Mx E 1,0 13
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Up = Uppsala, Ki = Kiruna, Sk =

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

1969 1969
Aug, 9 (cont.) Aug, 10 Up iP 15 51 49.3
Ki mier sec Ki iP 15 52 21.h
Mx 0.9 12 Sk iP 15 52 17.7
Um iP 16 30 23.0 Ua iP 15 52 01.7
is 16 34 15 Indian Ocean (h = N).
Uua iP 16 29 46,5
i 16 29 57.8 " 10 vUa iP 18 38 01.3
i 16 30 06,3
De iP 16 29 08,k " 10 Up iP 18 50 43,4
Yugoslavia (h = 25 km), Ki 1iP 18 49 50.1
M= 4,7 (Up,Ki). Sk iP 18 50 24,2
. Um eP 18 50 16
" 9 Up iP 17 05 10.3 va iP 18 50 45.0
Ki eP 17 06 37 De iP 18 51 06.7
i 17 06 544 Aleutien Islands (h = N).
Umn iP 17 05 50.0
i 17 06 02.k " 10 Up iP 21 20 31.8
va ip 17 05 13.5 Ki iP 21 19 L46.5
i 17 05 19.3 Um iP 21 20 07.3
Yugoslavia (h = 20 km). ud iP 21 20 37.6
Kurile Islands (h = 20 km).
" 9 Ki iPKP 18 47 10.0
South Sandwich Islands " 10 Uup iP 21 20 16.1
(h = 15 km). Italy (h = 30 km).
" 9 Ki iPn 20 02 25,6 " 10 Ki iP 21 46 25.9
iSn 20 03 19.9 Mariana Islands (h = 120 km).
iLgl 20 03 35.5
D =500 km = 4,5, " 11 Up eP 01 26 37
Sk elgl 20 06 21 Ki iP 01 25 46,7
i 20 06 25.9 ua iP 01 26 Lo,.5
Um iSg 20 05 10.6 Aleutian Islands (h = N).
Ud  i(Lgl) 20 07 45.4
Northwest Russia. " 11 Ki eP 03 41 52
Origin time = 20 01 15. Umn iP 03 L2 08.7
Explosion? Japan (h = 70 km).,
" 10 Up iP 05 12 37.2 " 11 Um iP 07 31 18.8
i 05 12 48.1
iX 05 13 00.3 " 11 Up iP 13 44 ok,9
Ki eP 05 12 33 Ki eP 13 Lk k2
iX 05 12 56.4 Sk eP 13 L4k 10
Um iX 05 12 54,8 Um iP 13 4k 27,0
ua iP 05 12 50.4 eS 13 53 46
iX 05 13 13.3 Ud eP 13 43 57

Burma (h = W),
The phase X is larger than P

Atlantic Ocean (h = N).

and arrives 23 sec after P, " 11 Up iP 13 59 08.7
Either it is pP, suggesting i 13 59 12,3
& focal depth of 90 km, or iPpP 13 59 25.4
it is the P of another shock micr sec
in the same place. P Z' 0,1 0.8

(cont.,)




Up = Uppsala, Ki = Kiruna, Sk =

\ .':/ |n\ktérr‘wational From the ISC collection scanned by SISMOS

=13 w

Skalstugan, Um = Umed, Ud = Uddeholm, De

= Delary

(cont )
isg 19 3k 03.7
ud ilgl 19 32 15,2
iRg 19 32 56.1
De iPg 19 30 10.6
iSg 19 30 52,5

Southern Baltic Sea.
Explosion?

1969
(cont.) . Aug. 11
Up micr sec
Mx E 0.6 15
Mx N 0.7 12
Mx Z 0.9 12
iP 14 00 36.0
miecr sec
P Z¥ 0.1 1.2
Mx E 0.6 15
Mx N o0.4 12
Mx Z 0.6 11 " 11
iP 13 59 49,6
i 13 59 53.0
iP 13 59 57.8
Uua iP 13 59 08.4
De iP 13 58 23,4
iPP 13 58 3k.7
i 13 58 48.4 " 5
Italy (h = N),
m= 5.2, M= 4,3 (Up,Ki).
— n ll
Up iPg 15 50 L40.6
ng 15 51 ll T
= 270 km = 2,4°,
Sk 1ﬂnﬁf‘“*———i5—5£¥€ﬁ} i 1l
iSg 15 52 42,6
Um iSg 15 53 10.8
Ua iPg 15 50 27.4
isg 15 50 50.0
ARg 15 5100+
D = 190 km = 1,7°.
De iPg 15 50 32.7 " 11
iSg 15 50 58.6
___iﬁa_ﬂ
= 220 km = 2,0°,
VastergofI_T‘Sﬁeden 3
584 4° N, 14,2°E.
Origin time = 15 49 53, i 11
The clear Rg recorded at Ud
and De may suggest that this
is an explosion.
Up iP 18 34 28.2 ¢ % 11
Up i 19 30 14,2
iPg 19 30 55.2
i 19 31 13.9
iSg 19 31 54,9
Ki eLgl 19 35 bh
iSg 19 36 13.8 " 11
Sk i 19 33 40.8
iLgl 39 33 59,1
(cont,.)

Ki 1iP 20 27 k43,6
Sk iP 20 27 21.9
Un iP 20 27 Lk4.0

i 20 27 52.7
vda iP 20 27 26.1
Virgin Islands (h = N),
Um iSS 20 36 17
South Atlantic Ocean (h = N).
Ud eP 20 38 15

i 20 38 26.0

e 20 L41 16
Ki eP 20 57 5k
Sk iP 20 57 32.k4
Un eP 20 57 5k

i 20 58 10.2
uda iP 20 57 36.0
Virgin Islands (h = 10 km).
Up iP 21 09 56.4
Ki iP 21 09 10.7
Um iP 21 09 31.1
ua iP 21 10 02.1
Kurile Islands (h = 25 km).
Ki eP 21 12 32
Un iP 21 12 53,2
Ua iP 21 13 24,0
Kurile Islands (h = 20 km).
Up iP 21 19 01.8
Ki iP 21 18 16.3
Umn iP 21 18 37.1

i 21 18 43.6
uda iP 21 19 07.8
Kurile Islands (h = 20 km).
Up iP 21 32 52,1
Ki iP 21 32 06.1
Um iP 21 32 27.2

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

11

11

(COnto )
ua iP
De iP
Kurile Islands
Up iP
1
P N
P Z
P Z
Ki 1P
P E
P N
P Z
P Z
Sk iP
Un 1P
Ud iP
De iP

Kurile Islands (h = 4

21 32 58,2
21 33 15.7
(h = 20 km).,

21 37 40.0 C
21 37 b7.6
mier sec
O 3

0.7 3

0.4 1,0

21 36 54,1 C
micr sec

0s5 &4

m= 6,5 (UP:K]-)-

Up iP1
ipP2
iPP
iPa
is
iPs

P(3)
P(3)
P(3)

Mx
D = 690
(cont.)

u
w
ONEZEENNZHN

21 38 30.9 C
21 38 39
21 41 28
21 43 28
21 47 35
21 48 03
mier sec
38 18
6L 18
2.7 0.7
88 16
120 18
860 16
1060 18

= 69°,
21 37 b45.3
21 37 59.2
21 L1 L9
21 L6 19
micr sec
0.5 1.0
18 8
21 9
50 8
3.8 l.o
340 15
410 18
1100 22

= 62°,

1969
Avg,

L

”n

"

n

11

11

11

11

11

(cont.)

Sk iP1 21 38 22.3
iP2 21 38 32.1
iP3 21 38 36.7

Um iP1 21 38 06.h C

Uud iP1 21 38 36.8 ¢
iP2 21 38 L46.3
iP3 21 38 50.5

De 1iP1 21 38 56.0
iP2 21 39 05.6

Kurlle Islands (h 15 km,

h, = 45 km, b %o
n= 7.8, M-E:L(Up,m).

m and M refer to shock 3.
Three successive onsets of
P (P1, P2, P3) with
amplitudes increasing in
this order. - The E~ and N~
amplitudes at Up have been
measured on Wiechert records
in this case (otherwise on
long-period Benioff).

Up iP 21 47 10.2
micr sec
P Z' 0.5 1.0
Ki iP 21 46 21.4
Sk iP 21 47 00.0
Um iP 21 46 46,5
va ipP 21 b7 16.9 ¢
De iP 21 47 34,5

Kurile Islands.,

Origin time = 21 36 08.
Approximate origin times are
given for those aftershocks,
which have not been reported
by the USCGS.

o r—

Up iP 21 49 26.4
micr sec
P Z' 0.3 0.6
Um iP 21 49 01.7
uda iP 21 49 31.8
De iP 21 49 49,9
Kurile Islands,
Origin time = 21 3§:§h.
Um iP’ 21 50 17.0
Up iP 21 51 56.3
micr sec
P Z' 0.8 1.0
Ki iP 21 51 11.1
micr sec
P Z' 0.6 1.0

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

1969 1969
Aug. 11 (cont.) Aug. 11 (cont.)
Sk iP 21 51 45.8 Uua iP 22 05 06,6
Un iP 21 51 31.2 ¢ Kurile Islands.
i 21 51 34,1 Origin time = 21 53 59,
va iP 21 52 02,k m = 6.2 (Up,Ki).
De iP 21 52 20,5 _
Kurile Islands (h = N). " 11 up ipP 22 06 29.8
m = 6,8 (Up,Ki). i 22 06 47.1
iPP 22 08 54,3
" 11 Up iP 21 52 2k.5 micr sec
‘ micr sec P zZ' 0,2 1.0
P z' 0.2 0.8 PP Z' 0.1 0.8
Ki iP 22 05 k44,2
‘ " 11 Up iP 21 54 24,8 ipP 22 05 54,9
micr sec micr sec
P Z' 0.1 0.5 pP Z' 0,2 1.1
Ki iP 21 53 39.5 Sk iP 22 06 19.4 ¢
ipP 21 53 50.7 Un iP 22 06 03.9
micr sec ipP 22 06 15.0
P Z' 0.2 1.1 va ipP 22 06 35,8
Uqa ip 21 54 30.3 ipP 22 06 46,6
De iP 21 54 48,4 Japan. h = 40 km (Ki,Um,Ud).
Kurile Islands. h = 40 km (Ki). m= 6.2 (Up,Ki).
Origin time = 21 43 23,
.= 6.3 (Up,Ki). . " 11 De iP 22 09 25,0
" 11 Um iP 21 58 30.8 " 11 Up iP 22 10 O4.k
Kurile Islangds, micr sec
Origin time = 21 47 sk, P Z' 0.1 0.8
- — vua ipP 22 10 10.9
" 11 Ki iP 21 59 34,8 ipP 22 10 22,0
Kurile Islands. Kurile Islands. h = 40 kn
Origin time = 21 L9 19, (ua).
— . Origin time = 21 59 02,
. " 11 Um 4P 22 00 46,6 - .
" 11 Uup ipP 22 12 19.9
" 11 Ki iP 22 02 03.0 mier sec
. mier sec P Z' 0.1 1.0
P Z' 0.1 1.1 Ki ipP 22 11 34,0
Um iP 22 02 24,0 C ipP 22 11 L6.6
Kurile Islands. micr sec
Origin time = 21 51 47, P Z' 0.1 1.0
e e va ip 22 12 26.3
" 11 Ua ip 22 03 06.1 Kurile Islands. h = 45 km
(Ki)'
" 11 Up iP 22 05 01,0 m= 6,0 (Up,Ki).
micr sec¢
P Z' 0.1 0.5 " 11 Um iP 22 14 48,2
Ki iP 22 04 14,5 i 22 14 54,8
micr sec Kurile Islands,
P Z' 0.2 1.5 Origin time = 22 Ok 11.
Sk iP 22 0k 50.6 T e
Un iP 22 ok 35,1 " 11 Up iP 22 18 07.9
(cont.) mier sec

P Z' 0,1 0.8
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary

1969
Aug,

"

"

"

"

n

11

11

11l

11

11

11

11

11

Up iP 22 21 15.8
Ki iP 22 20 30,5
Un iP 22 20 51.1
Ua iP 22 21 21,5

Kurile Islands,
Origin time = 22 10 1k,

-—————-'—-—-A\,
Um iP 22 21 30.6
Kurile Islands (h = N).
Up iP 22 26 45,9
ua ipP 22 26 51.3
Kurile Islands (h = N),
Um iP 22 29 25,9 C
Up iP 22 38 51,0 C
ipP 22 39 02.3
iPP 22 41 23,0
mier sec
P Z' 0.1 0.6
Ki iP 22 38 06.5
ipP 22 38 17.7
micr sec
P Z' 0.1 1.0
Sk iP 22 38 1.3 C
ipP 22 38 52,1
Um iP 22 38 26.6 C
Ua ip 22 38 55,6

Japan. h = 40 km (Up,Ki,Sk,
Um,Ud).
m= 6,1 (Up,Ki).

Up iP
va 3P
Kurile Iglands.
Origin time = 22 33 Lo,

22 L) 51,3
22 L4 56,8 ¢

Up iP 22 46 02.7
Ki iP 22 45 14,6
Umn iP 22 45 37,7
va ip 22 46 08.6 C
Kurile Islands.

Origin time = 22 35 01.

Up iP 22 W7 36.8
Um iP 22 47 12,0
Kurile Islands.

Origin time = 22 36 35,

Up iP 22 53 06.6 C
(cont.)

1969
Aug,

"

"

"

”

7"

11

11

11

11

(cont.)
Ki iP 22 52 21,9
mier sec
P Z' 0.1 1.0
Sk iP 22 52 56,7
Un iP 22 52 k1,7
va iP 22 53 13.1
Japan (h = N),
Um 1P 22 54 20.0
va iP 22 58 43.6
Up iP 23 00 37.2
ipP 23 00 48.6
micr see
P Z' 0.1 1.0
Ki iP 22 59 51,8
ipP 23 00 02.3
micr sec
P Z' 0.1 1.0
Sk eP 23 00 27
Un iP 23 00 12.4
Ua iP 23 00 43.1
ipP 23 00 54,4
De iP 23 01 00,9
ipP 23 01 10.1
Kurile Islands, h = 40 xm
(Up,Ki,Ud,De),

Origin time = 22 49 35,

m = 6.0 (g_’_K,j:_)../’/\“

11 Um 1P 23 01 Lko.0
ud iP 23 2 10.2
De iP 23 02 31.9
Kurile Islands.
Origin time = 22 51 03.
. —
11 De iP 23 01 57.1
11 Uup iP 23 03 21.7
Ki iP 23 02 35,8
Um iP 23 02 56.8
Uud ip 23 03 27.8
Kurile Islands.
Origin time = 22 52 20,
11 Up ip 23 ok 58.5
micr sec
P Z' 0.1 0.6
Ki iP 23 04 11.9
Sk iP 23 o4 L48.4

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

1969
Aug.,

"

"

11

11

11

L r——————

11

11

1969
(cont.) Aug, 11 Up iP 23 12 02,2
Umn iP 23 04 32,7 Um iP 23 11 36.6
Ua iP 23 05 04,6 C va iP 23 12 08.0
De iP 23 05 22,7 De iP 23 12 29.4
Kurile Islands (h = 60 km). Kurile Islands.
Origin time = 23 01 00.
Up iP 23 05 23.3
Um iP 23 05 06.9 " 11 De iP 23 13 19.3
De iP 23 05 53,8
" 11 Up 1ipP 23 13 59.3 C
Up iP 23 08 10.3 ipP 23 1k 12.0
ipP 23 08 19,9 micr sec
Ki eP 23 07 26 P Z' 0,2 0.7
ipP 23 07 36.7 Ki iP 23 13 13.1
Um ipP 23 07 56.2 micr sec
Ud eP 23 08 16 P Z' 0,2 0.9
ipP 23 08 25.6 Sk iP 23 13 49.3 C
Kurile Islands. h = 35 knm ipP 23 14 00,k
(Up,Ki,ua). Um iP 23 13 35.1
Origin time = 22 5T 09, Ud iP 23 14 05.1 C
De iP 23 14 23.3 ¢C
Up iP 23 08 32.9 Kurile Islands, h = 45 xm
Ki iP 23 07T 48.1 ¢ (Up,Sk).
Sk iP 23 08 23,3 m = 6.4 (Up,Ki).
Um 4P 23 08 08.1
ud ipP 23 08 38.9 " 11 De iP 23 15 22,2
De iP 23 08 56.5 i(pP) 23 15 32.k
Kurile Islands.
Origin time = 22 57 31. " 11 De iP 23 16 34,3
B P
Up iP 310 02.1 C " 11 De iP 23 17 16.7
mier sec
P Z' 0.1 0.6 " 11 ua ip 23 17 27.8
Ki iP 23 09 17.k C i(pP) 23 17 39.3
micr sec
P Z' 0,1 1.0 " 11 Um iP 23 19 32.1
Sk iP 23 09 52.6 C
Umn iP 23 09 37.6 " 11 Um iP 23 21 34,6
ipP 23 09 k49,1 De iP 23 22 28.8
ua iP 23 10 08.5 i 23 22 34,3
De iP 23 10 25.9 C Kurile Islands.
Kurile Islands. h = 45 km e
(Um,De). " 11 De iP 23 21 42,9
Origin time = 22 59 00.
m= 6,1 (Up,Ki), " 11 Up iP 23 23 17.k
ipP 23 23 27.5
Up iP 23 10 57.9 Sk eP 23 23 07
i 23 11 01.8 Um iP 23 22 52,7
ud ipP 23 11 07.6 ipP 23 23 03.3
De iP 23 11 24,5 Uda eP 23 23 22
ipP 23 11 34,k ipP 23 23 33.9
Kurile Islands. h = 35 km (De). De iP 23 23 Lo.5
Origin time = 22 59 58, i 23 23 55.0
S Kurile Islands. h = 40 knm
(Up,Um,Ud).

Origin time = 23 12 15,

B ™
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Up = Uppsala, Ki =

1969
Augc

"

"

"

11

11

11

Up iP 23 25 55,2
Ki iP 23 25 10.3
ipP 23 25 21,k
micr sec
P Z' 0.1 1.0
Sk iP 23 25 45,5
Um 1P 23 25 31.1
ua iP 23 26 01.4
De iP 23 26 19.2
Kurile Islands. h = 40 km
Up iP 23 27 50,5
ipP 23 28 02.1
Ki 1P 23 27 05.5
Un iP 23 27 25.6
ipP 23 27 37.1
Ua iP 23 27 56.5
ipP 23 28 07.8
Kurile Islands. h = 40 km
(Up,Um,Ud),
Up iP 23 28 26.2
Un 1P 23 28 01.9
Ua ip 23 28 32,9

Kurile Islands.
Origin time = 23 17 25,

(cont.)

- 18 -

c

(Ki)o

C

——— T
Up iP 23 30 05.3
ipP 23 30 16.9
micr sec
P Z' 0.1 1.0
Ki ipP 23 29 19.9
ipP 23 29 31.7
micr sec
P Z' 0.1 1.0
Sk iP 23 29 55.3
ipP 23 30 06.9
Un iP 23 29 40.9
ipP 23 29 52,0
ua iP 23 30 11.2
ipP 23 30 22.8
De iP 23 30 28.9
ipP 23 30 hLo,2
Kurile Islands. h = 40 km
(Up,Ki,Sk,Um,Ud,De).
m= 6.0 (Up,Ki).
Up iP 23 32 47,1
ipP 23 32 58.5
Ki iP 23 32 02,k
ipP 23 32 13.5
mlicr sece
P Z' 0.1 1.0

1969
Aug.

"

"

LU

”

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

11  (cont.)
Sk 1P 23 32 38,2
Um iP 23 32 23.1
ipP 23 32 33.6
ua iP 23 32 52.9
ipP 23 33 04,6
De iP 23 33 11.1
ipP 23 33 21.2
Kurile Islands. h = 40 km
(Up,Ki,Um,Ud,De).
11 Ki iP 23 32 29.8
ipP 23 32 41,0
Ud iP 23 33 21.3
ipP 23 33 31.1
Kurile Islands. h = 40 km
(ki,va).
Origin time = 23 22 13,
11 vup iP 23 35 38.6
ipP 23 35 h709
micr sec
pP Z' 0.1 0.7
Ki iP 23 34 54,6
ipP 23 35 02,9
Sk ipP 23 35 38.1
ipP 23 35 23,2
Ua ipP 23 35 45,2
ipP 23 35 53.8
De ipP 23 36 15.2
Kurile Islands. h = 35 km
(Up,Ki,Um,Ud),
For several of the after-
shocks, pP has larger
amplitudes than P,

11 Up iP 23 39 11.3
Ud iP 23 39 17.0
Kurile Islands.

Origin time = 23 28 09,

11 Up iP 23 41 07.7

ipP 23 41 19.5
Ki iP 23 4o 22,7
Sk eP 23 k0o 59
Un iP 23 ko k2,9
ua ipP 23 41 13.9
De iP 23 41 31,3
Kurile Islands. h = 45 km
(Up).

Origin time = 23 30 06.
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Up = Uppseale, Ki = Kiruna, Sk = Skalstugan, Um = Umed, U4 = Uddeholm, De = Delary

1969
Aug,

"

"

”n

11

11

11

11

11

Up

Sk
Un

Ud
De

iP
ipP
isP

P
iP
ipP
i

P
iP
ipP
iP
ipP
iP
iP
ipP

Zl

Zl

23 45
23 45
23 bs
micr
0.1

23 Lk
23 Lk
23 Lk
micr
0.2

23 45
23 L5
23 LYy
23 L
23 k45
23 bs
23 U5

12,7
24,1
29,4
sec

0.8

27.1
38.k
54,0
sec

1.0

02.9
14.2
haol
59.4
19.3
37.1
48.1

Kurile Islands. h = 40 km
(Up,Ki,Sk,Um,De),
m = 6.2 (UP’Ki)o

Up iP 23 47 12.7
ipP 23 k7 21.8
iPcP 23 47 34.8
Ki iP 23 46 27.4
ipP 23 k6 37,2
Sk iP 23 47 02.3
Un iP 23 46 48.1
Uud iP 23 47 18.9
De iP 23 47 38.4
ipP 23 47 48,1
Kurile Islands. h = 35 knm
(Up,Ki,Um,De).
Ki iP 23 47 09,1
Um iP 23 47 08,5
Up 1P 23 47 58.4
ipP 23 48 09.1
Un iP 23 47 33.9
Uud iP 23 48 0k.9
Kurile Islands. h = 40 km

Origin time = 23 36 57,

c

(up).

Up 1P 23 50 33.8
i 23 50 Lo .k
mier sec
P Z' 0.1 0.8
Ki iP 23 49 49,9
i 23 49 56,2
Sk iP 23 50 24,5
Un iP 23 50 09.8
(cont.)

1969
Aug,. 11
” ll
" ll
L ll
1"t ll
-12
" ll
=12

(cont.)
Uda iP 23 50 39.9 C
i 23 50 45,2
De iP 23 50 58.3
i 23 51 08.k
Japan (h = N),
Uud iP 23 52 09.5
Up 1P 23 53 03.8
micr sec
P Z' 0.1 0.6
Ki iP 23 52 18.6
mier sec
P Z' 0.2 1.1
Sk iP 23 52 55,0
ipP 23 53 06.3
Um iP 23 52 39.6
Uud iP 23 53 10.k4
De iP 23 53 28.3
Kurile Islands. h = 40 km
(sk).
m = 6.2 (Up,Ki).
Up iP 23 59 12,7
Ki eP 23 58 27
Um iP 23 58 47.2
va iP 23 59 19.3 ¢
De iP 23 59 37.1
Kurile Islands.
Origin time = 23 L8 11,
Up ?ET"”“”“””“§§“§§#§I?5,
Ki eP 23 59 06
Sk iP 23 59 k1.5
Um iP 23 59 26.8
Uud iP 23 59 57.7 C
De iP 00 00 15.6 C
Kurile Islands (h = N).
Up iP 00 00 11.2
ipP 00 00 22.4
Ki iP 23 59 26.4
ipP 23 59 37.7
micr sec
P Z' 0.1 1.2
Sk iP 00 00 01,2
ipP 00 00 12.4
Um iP 23 59 46.6
ipP 23 59 56.9
vd ipP 00 00 29,1
Kurile Islands. h = 40 knm

(Up,Ki,Sk,Um).
Origin time = 23 49 10,
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary

1969 1969
Aug. 12 Up iP 00 03 05.9 Aug. 12 (cont.)
Um iP 00 02 40,7 Un iP 00 22 01.k
ud iP 00 03 11.8 Uud 1P 00 22 32,5
Kurile Islands., Kurile Islands.
Origin time = 23 52 04 Origin time = 00 11 25.
(Aug. 11). T
e e " 12 Ki iP 00 23 13.7
" 12 Up iP 00 Ok 05.4 Sk iP 00 23 06,4
Ki iP 00 03 20,2 Um iP 00 23 18.5
) Sk iP 00 03 55.3
Un iP 00 03 40.1 " 12 Up iP 00 26 31,2
ua iP 00 Ok 11,3 C Ki iP 00 25 k5,5
. Kurile Islands. micr sec
Origin time = 23 53 03 P Z' 0,1 1.0
(Aug. 11), Um iP 00 26 06.0
o e ud iP 00 26 37.2
" 12 Up iP 00 06 28,1 De iP 00 26 54,8
i 00 06 39.4 Kurile Islands (h = 30 km).
iSKS 00 17 Ok
micr sec " 12 Up iP 00 26 27.2
P Z' 0.1 0.8 va iP 00 26 33.5
SKS E 1.8 3 De 1iP 00 26 51.2
Ki iP 00 06 13.0 Kurile Islands.
i 00 06 50,3 Origin time = 00 15 2Qﬂ§’,,/
micr sec -
P Z' 0.6 1.0 " 12 Up ip 00 29 02.0
Sk iP 00 06 33.6 ipP 00 29 12,5
iSKS 00 17 13.8 Uud iP 00 29 08.k4
Un iP 00 06 16.6 ipP 00 29 19.1
ua ip 00 06 36.7 De iP 00 29 25,8
eSKS 00 17 15 Kurile Islands. h = 40 km
De iP 00 06 42,2 (Up,Ud).
i 00 06 47.3 Origin time = 00 18 00
Molucca Passage (h = 35 km)., ,-~“_,.~——-——*"”—__’“—_~L_—
. m= 6.8 (Up,Ki). " 12 Up iP 00 30 10.3
Ki iP 00 29 25.1
" 12 Um iP 00 08 19.0 Um iP 00 29 45,4
- De iP 00 09 24,0 Uua iP 00 30 16.5 ¢
i 00 09 36,8 Kurile Islands (h = 60 km).
" 12 Ua ip 00 18 11.8 " 12 Up iP 00 31 30.6
ud iP 00 31 36.4
" 12 Up iP 00 18 53.9 De iP 00 31 53.4
Umn iP 00 18 29,1 Kurile Islands.
ua iP 00 19 00.3 __Origin time = 00 20 28,
De iP 00 19 18,4 R
i 00 19 44,4 " 12 Up iP 00 36 45,6
Kurile Islands. ipP 00 36 58.0
Origin time = 00 07 52. micr sec
e e P Z' 0.1 0.6
" 12 De i(P) 00 20 kLo,2 Ki iP 00 35 59.7
mier sece
" l2 up ip 00 22 25,7 P Z' 0.1 1.0

(cont,) (cont,)
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1969
Aug.

"

"
n

"

"

12  (cont.)
Sk iP 00 36 35.4
ipP 00 36 46,6
Un 1P 00 36 20,1
Ua iP 00 36 51.6
ipP 00 37 03.7
De iP 00 37 09.1
ipP 00 37 22,8
Kurile Islands. h = 45 km
(Up,Sk,Um,Ud,De).
m = 6,1 (Up,Ki),
12 Up iP 00 k0 31.7
ipP 00 40 43,4
Ki iP 00 39 u47.3
Un iP 00 40 07.1
ipP 00 40 18.8
Uua ip 00 40 37.7
Kurile Islands. h = 45 km
(Up,Um).
12 ua ip 00 43 13,6
12 ua ip 00 47 39.0
12 Up iP 00 48 45,3
va ip 00 48 51,3
ipP 00 49 01.9
Kurile Islands. h = 40 km
(ua).
12 Up iP 00 50 28.1
Ki P 00 49 Lo
Um iP 00 50 02.4
ua 4P 00 50 33.k
Kurile Islands,
Origin time = 00 39 25,
12 Up iP 00 52 09,3
Ki iP 00 51 24,0
Umn iP 00 51 44,2
Uud iP 00 52 15.2
Kurile Islands,
Origin time = 00 41 07,
12 yp eP 01 01 03
Ki iPp 01 00 43.7
Un iP 01 00 48.2
i 01 0Q 53.6
Uua iP 01 01 08,0
Molucca Passage (h = 50 km

- 2] -

= Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary
1969
Aug, 12 Up iP 01 02 39.6
i 01 02 Lé. b
Ki iP 01 02 38.k
i 01 02 45,3
Sk iP 01 03 00.2
i 01 03 11.7
Um 1P 01 02 33.6
va ip 01 02 55,1
De i(P) 01 02 58.1
Tibet (h = 40 km).,
" 12 U ip 01 Ok L4o.1
micr sec
P Z' 0.1 0.5
Ki iP 01 03 55.3
ipP 01 Ok 06.3
micr sec
P Z' 0,1 1.0
Sk iP 01 0% 30,5
ipP 01 O4 L41.5
Um iP 01 ok 15,3
ipP 01 Ok 26.6
Uua ipP 01 Ok k6.1
ipP 0l Ok 57.2
De iP 01 05 03.5
Kurile Islands. h = 40 km
(Ki,Sk,Um,Ud),
m= 6,1 (Up,Ki),
" 12 Up iP 01 06 34,3
ipP 01 06 k4,2
Ki iP 01 05 50,2
ipP 01 05 58.6
Um iP 01 06 10.5
ipP 01 06 19.5
Uud ip 01 06 40,6
ipP 01 06 50.5
De iP 01 06 58.8
Kurile Islands. h = 35 km
(Up,Ki,Um,Ud).,
Origin time = 00 55 33,
" 12 Up iP 01 09 07.9
uda iP 01 09 15.3
Kurile Islands.
Origin time = 00 58 06,
" 12 Up iP 01 12 43.9
Uuda iP 01 12 %9.9
ipP 01 13 01.2
Kurile Islands. h = 40 km
(ua).
Origin time = 01 01 k42,

. W________________,—-—-—‘-—-—-—"'\-/‘s

C
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary
1969
12 Up iP 01 1k 09.8 C Aug. 12 (cont.)
ipP 01 1k 20.6 Ki iP 01 23 08.5
Ki iP 01 13 25.0 Um iP 01 23 29.0
micr sec ipP 01 23 k0.6
P Z2' 0.1 1.2 ua iP 01 23 59.3
Sk iP 01 14 00.2 Kurile Islands. h = 45 km
Um iP 01 13 45.1 C (um).
ipP 01 13 55.7 Origin time = 01 12 52. .
Uud iP 01 1k 16.1 C —
ipP 01 1k 26.9 " 12 Uud iPp 01 25 27.1
De eP 01 1k 33
ipP 01 14 43,9 " 12 Up iP 01 28 33.5
Kurile Islands. h = 40 km
(Up,Um,Ud,De). " 12 Um iP 01 29 06.6
ud iP 01 29 37.6
12 Up iP 01 lﬁ 59.7 Kurile Islands. :
ipP 01 14 L40.3 Origin time = 01 18 30.
mier sec T —
P Z' 0.1 0.6 " 12 Up iP 01 39 28.8 C
Ki iP 01 13 44.3 micr sec
micr sec P Z' 0.1 0,6
P Z' 0.1 1.0 Ki iP 01 38 43.5
Sk iP 01 1k 19.7 C ' micr sec
Umn iP 01 14 ok.k C P Z' 0.1 1.0
ipP 01 14 15.5 Sk iP 01 39 18.5
ua ip 01 1k 36,2 Um iP 01 39 Okh.7
ipP 01 14 46.7 Uuda iP 01 39 34.9¢C
De iP 01 1k 53.5 ipP 01 39 45,2
ipP 01 15 05.3 De 1P 01 39 53.2
Kurile Islands. h = 40 km Kurile Islands. h = L0 km
(up,Um,Ud,De), (ua).
Origin time = Q1 03 27. m= 6,1 (Up,Ki).
m= 6.1 (Up,Ki),
- " 12 Up iP 01 46 00.4
12 Um iP 01 15 41.6 Ki iP 01 45 15,7
Sk eP 01 45 51
12 Up iP 01 21 18.0 Um iP 01 45 35,1
Ki iP 01 20 31.8 Ud iP 01 46 06.7
Umn iP 01 20 52.3 Kurile Islands (h = N).
ua ipP 01 21 23.k4
Kurile Islands, " 12 Up i(p) 01 49 5h,1
Origin time = 01 10 15.
e " 12 Up ipP 01 53 51.9 C
12 Um iP 01 20 36.1 Ki iP 01 53 05.9
Sk iP 01 53 k42,3
12 Up iP 01 23 26.8 Um iP 01 53 26.7
Ki iP 01 22 L40.6 ua iP 01 53 5T.9 C
Um iP 01 23 02.0 Kurile Islands.
ua iP 01 23 33.0 Origin time = 01 42 50,
ipP 01 23 k2.5
Kurile Islands. h = 35 km (Ud). " 12 Up ip 01 55 29.6 C
Ki iP 01 55 31.k C
12 Up iP 01 23 53.8 Sk iP 01 55 45,1 C
(cont,) (cont.)
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary

1969
Aug.

n

”

"

12

12

12

12

12

12

12

1969
(cont, ) Aug.
Um iP 01 55 26,7 C
ipP 01 55 36.0
Uua iP 01 55 Lo.4 ¢
De iP 01 55 37.9 C
ipP 01 55 49,2
Central Asia (Tibet).
Up iP 01 5T 04.8 "
i(pP) 01 57 15.9
Um iP 01 57 16.5 "
vua iP 01 57 47.8
Up iP 02 05 40.5
ipP 02 05 52.4
Ki iP 02 04 55,4
Um iP 02 05 15,5
ipP 02 05 27.3
ua iP 02 05 46,5 C "
ipP 02 05 58.2
Kurile Islands. h = 45 km
(Up,Um,Ud).
Up iP 02 07 00.2
Ki iP 02 06 1k.5
Um iP 02 06 35.5
va iP 02 07 05.7
Kurile Islands (h = K).
Up iP 02 17 k6.8 C
Ki ip 02 17 01.1
Sk eP 02 17 38
Un iP 02 17 22.3
ipP 02 17 32.7
va iP 02 17 52.8 C
Kurile Islands, h = 40 km (Um).
Up iP 02 30 24,9
Um iP 02 29 59.9
De iP 02 30 49.0 C
Kurile Islands (h = 40 xm).
Up eP 02 35 21
Ki 1P 02 35 Oh.h
i 02 35 15,6
micr sec
P Z' 0.1 1.5
Sk eP 02 35 29 "
i 02 35 38.4
Um iP 02 35 10.7 "
Uud iP 02 35 29.1

Molucca Passage (h = 70 km).

12

12

12

12

12

12

Up iP 02 42 20,1 C
Ki iP 02 41 33,2
Sk iP 02 42 09.4
Um iP 02 41 sk.0
ua ip 02 42 25.1
De iP 02 42 L4.6

Kurile Islands.
Origin time = 02 31 17.

Up iP 02 44 16,0
Up iP 02 45 47,1
ipP 02 45 56,2
Um iP 02 U5 22,6
Ud iP 02 45 53,6
ipP 02 h6 02.4
Kurile Islands, h = 35 km
(Up,Ud).
ipP 02 48 05,9
micr sec
P Z' 0.1 0.6
Mx E 0.7 16
Mx N 1.0 17
Mx Z 1.6 17
Ki 1P 02 47 08.7
micr sec
P Z' 0.1 1.0
Mx E 1.4 19
Mx N 1.0 17
Mx Z 2.0 18
Sk iP 02 LT b4, 9
Um iP 02 47 29,6
: ipP 02 47 40,1
va iP 02 47 59.8
ipP 02 48 11.0
De iP 02 48 18.7
ipP 02 48 29,1
Kurile Islands. h = 40 km
(Up,Um,Ud,De).

m= 6.1, M= 5,2 (Up,Ki).

In nearly all the aftershocks
in this series, m(Up) is
greater than m(Ki), whereas
M(Up) is less than M(Ki), in
both cases generally by
0.2-0.3 units.

Up iP 02 50 01.6

Up 1P 02 51 37.6
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary

1969
Aug,

"

"

”

L

"

”

12

12

12

12

12

12

12

12

12

12

c

Up iP 02 55 56.6
ipP 02 56 05.5
ua iP 02 56 02.1
ipP 02 56 12,0
Japan. h = 35 km (Up,Ud).
Up iP 03 02 03.8
Ua iP 03 02 09,4
Kurile Islands.
Origin time = 02 51 01,
Up 1P 03 04 39,2
-~ Ki  iP 03 03 54,6
Un 1P 03 Ob4 14,8
Ud 1P 03 ob 45,6
Kurile Islands.
Origin time = 02 53 38.
ua iP 03 08 57.6
Up eP 03 10 34
Um iP 03 10 11.6
uda ipP 03 10 41.9
Kurile Islands.
Origin time = 02 59 34,
o
Up iP 03 16 33.6
ud iP 03 16 39.9
Kurile Islands.
Origin time = 03 05 32,
Up iP 03 20 08.1
Ki iP 03 19 23,0
Umn iP 03 19 43,0
ua iP 03 20 1k.k
ipP 03 20 24,3
Kurile Islands. h = 35 km (Ud).
Up iP 03 29 LUk,0
Ki ipP 03 29 09.h
ud iP 03 29 49.8
Kurile Islands (h = K).
Up iP 03 30 16.1
Ki iP 03 29 30.5
Umn iP 03 29 51.0
ipP 03 29 59.4
Ud iP 03 30 21.9
Kurile Islands. h = 30 km (Um).
Origin time = 03 19 16.
R
ua iP 03 34 k6.3
Up iP 03 41 26,4

12

(cont.)

1969
Aug.

LU

"

"

12

12

12

12

12

(cont,)

Ua iP 03 41 32,3
Kurile Islands (h = N).
Up iP 03 42 35,8
Um iP 03 k42 10.2
va iP 03 k2 41,2

Kurile Islands.

Up

vd

De

iP
ipP
iPcP
is

EEEW"%"U"U’U

g
]
]

FEROCORRRY gy

o He
]

ipP

770

O\
0
o

oN=ZEmHZEnNnN=

ONZ2HZ2HNZHN

- -

) rigin time = 03 31 33.

03 4k 43,6 C
03 Lk 53,2
03 45 11.7
03 53 50
micr sec
0.3

o o
*®
ww

.8
8

8

W

1
69 1/2°.
03 43 57.9
03 4k 08.2
03 52 25
1 sec
1.5

*
H-1OO

.
I FOF3MnPa

E‘#'l.»l—'oo

....OE
w0
Ly

L d

[ ]
oo HONDODDWW

[2)

n
(93] OHI—'!—‘CD‘:'#'\TI«I:‘
e OOOWO
o)

E.-QMO\OOOOO
L J

k3,
18.5 C
28.6
k9,5 ¢

o O
w w
ol
= £

03 Ll
03 Lk
03 kL
03 4k 59,4
03 45 07.0 C
03 45 18.7

Kurile Islands. h = 40 km
(Up,Xi,Sk,Um,Ud,De), .
m=6.2, M= 5,7 (Up,Ki).

Ud eP
Up iP
(cont.)

03 59 271
ok 00 13.4
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary

1969 1969
Aug. 12 (cont.) Aug. 12 Up iP 04 23 48,7
Um iP 03 59 L9.2 Ki iP ok 23 02.5
va iP ok 00 17.8 sk iP ok 23 38.9
i ok 00 20,3 Um iP ok 23 24,0
De iP Ok 00 37.3 uda iP ok 23 54,9 C
Kurile Islands (h = N), ipP ok 24 06.6
De iP ok 24 12,1
i 12 Up iP ok 02 13.6 Kurile Islands. h = 45 km
Um iP o4 01 48,1 (Ud).
ud iP ok 02 19,1
Kurile Islands. 12 Up iP ok 24 13,1
Origin time = 03 51 11. ua ipP ok 24 20,3
—_— Kurile Islands.
" 12 va ipP 04 07 25.5 Origin time = 04 13 11.
e — e —
" 12 Up iP ok 09 29.7 " 12 Up iRl ok 32 11.0
i oh 09 32.5 ipP2 ok 32 18.5
Ki iP L 08 43,7 Um iP1 Ok 31 45,3
i oh 08 46.6 iP2 04 31 53.6
Sk eP ok 09 18 va i°P1 ok 32 17.0
Um iP ok 09 0k,1 iP2 ok 32 24,0
i 0k 09 07.3 De iP2 ok 32 43.k4
ua iP ok 09 35.0 Kurile Islands.
i o4 09 37.9 Origin times = 04 21 09 for 1
i(pP) Ok 09 L9,k and Ok 21 16 for 2.
Kurile Islands (h = N), Alternatively, P2 is pP to
Double Pj average interval P1l, corresponding to a focal
3.0 sec. depth of 30 km. P2 is larger
than P1.
" 12 vua ipP ok 10 08,2
12 Up iP ok 37 s5k4.7
Y 12 Up iP ok 11 21.0 Ki iP ok 37 09.2
Um iP ok 37 30.0 C
" (22 | ki iPn ok 11 35, uda iP ok 38 00.7
iSn ok 12 22, ipP ok 38 12.3
iSg ok 12 39. Kurile Islands. h = 45 km
= h20 km = 30 . (Ud)'
) |
/| Umf isn ok 13 32.1 " 12 Up iP ok ko 11.7
L/ i Ok 14 12,5 ipP ok 40 23.9
Northwest Rugsia, Um iP ok 39 L46.6
69.3 N, 30.0"E. ipP 0k 39 58.1
Origin time = 04 10 35, uda iP ok %0 18,1
Explosion? . ipP ok 40 29,8
Kurile Islands. h = 45 km
" 12 Up iP ok 12 10.5 (Up,Um,Ud).
Um iP ok 11 45,6
Uuqd iP ok 12 16.6 4 12 Up ipP Ok 43 k2.4
Kurile Islands. Um iP ok 43 07.5
Origin time = Ok 01 09, ipP 0% 43 17,5
ua iP ok L3 38.6
o 12 Up iP ok 12 48,9 ipP O4 43 48,4
Um iP o4 12 24,4 Kurile Islands. h = 35 km
Ua iP ok 12 55,1 (Um,Uqd).

Kurile Islands. Origin time = 2 3,
Origin time = 04 01 47. - .

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

1969
Aug.

”

"

"

12

12

12

12

Up iP ok 59 32,3

ipP ok 59 45,8
mier sec

P Z' 0,1 0.8

Ki 1P ok 58 L47.5
micr sec

P Z' 0,1 1.0

Sk iP 0k 59 22,5

Um iP o4k 59 07.5

ua ip ok 59 38.1
ipP 04 59 50.4

Kurile Islands, h = 50 km

(Up,ud).

m = 6,0 (Up,Ki).

Up iP 05 00 L43.9

Up iP 05 o4 k1,2
ipP 05 04 53,0
is 05 13 4k

miecr sec
P Z' 0.2 Q.7
D= T650 km = 69,

Ki iP 05 03 55.8

ipP 05 Ok 07.1
micr sec
P Z' 0.2 1.0

Sk iP 05 04 31.1
ipP 05 Ok k42,5

Um iP 05 Ok 16.0
ipP 05 o4 27.8

Uua iP 05 ok L7,.2
ipP 05 0k 59.1

De iP 05 05 Ok,7
ipP 05 05 15.7

Kurile Islands. h = 45 km

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

m = 6.4 (Up,Ki).

Up iP 05 1% 30.9
is 05 23 32
iP'p!? 05 42 49,3

mier sec
P E 0.7 &

" P N 2,1 L4
P Z 3.8 &
P Z' 1.5 1.1
s E 4.8 13
s N 4,9 10
Mx E 21 17
Mx N 39 16
Mx Z 57 18
D = 7650 km = 69°,

(cont.)

C

QaQaQ

1969
Aug. 12 (cont.)
Ki iP 05 13 44,9 ¢
is 05 22 06
micr sec
P E 1.7 T
P N 2.3 9
P Z T.2 10
P z' 1,2 1.0
S E 9.4 14
S N 5.4 12
Mx E 90 18
Mx N 61 19
Mx zZ T %6
D = 6900 km = 62,
Sk iP 05 14 20.4k C
ipP 05 14 32.0
Um iP 05 1k 05.4 C
ipP 05 1k 17.0
ua ip 05 14 36.8 C
ipP 05 14 b7.7
De iP 05 14 55,0 C
Kurile Islands. h = 40 km
(Sk,Um,Ud).
m= 609, M= 609 (UP,Ki).
" 12 Up iP 05 20 02.8 C
ipP 05 20 1k.5
miecr sec
P Z' 0.1 0.5
Ki iP 05 19 18.3
micr sec
P Z' 0.1 1.0
Sk iP 05 19 53.7
ipP 05 20 Ok,1
Um iP 05 19 38.7 C
ipP 05 19 48.7
ua ip 05 20 09.1
De iP 05 20 26.9
ipP 05 20 37.2
Kurile Islands., h = 40 km
(Up,Sk,Um,De),
m = 6.1 (Up,Ki).
12 Up iP 05 25 30.8
Um iP 05 25 06.0
ua iP 05 25 37.3
Kurile Islands.
Origin time = 05 14 29,
" 12 Up eP 05 28 57
" 12 Up iP 05 30 51.1
Um iP 05 30 26.0
(cont.)



International

Seismological
Centre

- 27 -

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

1969 1969
Aug. 12 (comt.) Aug. 12 Up iP 06 11 20.4
ud iP 05 30 56.9 ua 1P 06 11 26,7
Kurile Islands. ipP 06 11 38.1
Origin time = 05 19 k9, Kurile Islands. h = L0 km
e — T —— (ua).
" 12 Ki 4P 05 57 30.7
ipP 05 57 42.9 " 12 Up iP 06 29 49.1
Um ipP 05 58 08.4
ua ip 05 58 28,5 " 12 Ki ip 06 41 17.8
ipP 05 58 38.1 ua ip 06 42 08.8
. Kurile Islands. h = 40 km Japan (h = 15 km).
(ki,ua),
" 12 Up iP 06 49 sh,L4 D
" 12 up ip 06 04 32.0 C p - gfgr gfg
i 06 Ok 3h.3 Ki 3P 06 49 09.1
ipP 06 Ok 45,9 mier sec
is 06 13 35 P Z' 0.1 1.0
micr sec Sk iP 06 49 45,1
P N 0.8 & Um iP 06 49 30.1
P Z' 0.3 0.7 ua iP 06 50 00,8 D
Mx E 19 19 i 06 50 06.k4
Mx N 21 17 De iP 06 50 17.6
Mx Z 20 18 Kurile Islands (h = N).
D = 7650 km = 69°, m= 6.2 (Up,Ki).
Ki iP 06 03 46,5 Nearly all the aftershocks
i 06 03 49.0 show clear compressional P,
ipP 06 03 59.9 However, this shock, as
micr sec well as the one at 05 Ok,
P Z' 0.3 0.9 Aug. 12, exhibit clear
Mx E ko 18 dilatational P at Up and U4.
Mx N 37 19
Mx Z Ly 18 " 12 Um iP 06 53 32.3
Sk iP 06 Ok 21,6 ¢ ua ip 06 sk 07,2
) i 06 Ok 24,2 Kurile Islands (h = N).
ipP 06 0ok 35.6
Um iP 06 04 0T,k " 12 Ki ipP 06 59 50,3
N i 06 0Ok 09,5 Sk iP 07 00 25.4
ua ip 06 0Ok 37.4 C Um iP 0T 00 10.5
i 06 o4 L4o.4 ua ipP 07 00 41,6
ipP 06 0k 52,3 ipP 07 00 50.8
De iP 06 0k 55,9 ¢ Japan. h = 35 km (U4).
i 06 0Ok 58,4
ipP 06 05 09,6 " 12 uva ip 07 08 k6.2
Kurile Islands. h = 50 km Kurile Islands.
(Up,Ki,Sk,Ud,De). Origin time = 06 57 38.
m=6.6,M=6,T (Up,Ki). —_— T ——
Double P; average interval " 12 Um 4P 07 13 28.
2.5 secy cf Aug. 12, 0Ok 09. Kurile Islands.
If this means a double shock, Origin time = 07 02 51.
and if pP belongs to the e :
second, larger one, then its " 12 Up iP 07 14 51,1
focal depth is L0 xnm. Ki iP 07 14 05.5

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

1969 1969
Aug. 12 (cont.) Aug. 12 Up iP 08 05 Sk.h ¢
Ki ipP 07 14 18.8 ipP 08 06 07.9
micr sec iPcP 08 06 23.2
P Z' 0.1 1.0 micr sec
Sk iP 07 14 Lo,6 Mx E 0.T 15
Um iP 0T 14 26.1 Mx N 1.0 16
ud iP 07 1k 56.8 C Mx Z 1.3 17
Kurile Islands. h = 50 km (Ki). Ki iP 08 05 10.0
Sk iP 08 05 45,0
" 12 Up iP 0T 17 59.7 Un iP 08 05 29.8
ipP 07 18 10.8 ipP 08 05 L40.1
Ki iP 07 17 1k4.8 Uga 1P 08 05 59.8
. ipP 07 17 26.5 ipP 08 06 11.5
Sk iP 07 17 50.0 De iP 08 06 17.9
ipP 07 18 01.5 Japan. h = 45 km (Up,Um,Ud).
Um iP 07 17 34.9
ipP 07 17 k6.7 " 12 Up iP 08 13 59.0
ua iP 07 18 05.7 C Ki iP 08 13 13.2
ipP 07 18 17.k Um iP 08 13 3k.1
Kurile Islands. h = 45 km ua ip 08 1k 05.0
(Up,Ki,Sk,Um,Ud). Kurile Islands.,
Origin time = 07 06 58, Origin time = 08 02 57,
— \———N
T
" 12 Um iP 07 20 09.6 " 12 uva iP 08 1k 45,9
i(pP) 08 14 54,0
" 12 Up iP 07 21 45.5
ipP 07 21 56.8 " 12 Up iP 08 15 58.k4
micr sec Ki iP 08 15 14,2
P Z' 0.1 0.5 sk ip 08 15 k49,3
Ki iP 07 20 57.6 Um iP 08 15 34,6
Sk iP 07 21 3k4.5 va iP 08 16 05.7
Um iP 07 21 19.6 Kurile Islands (h = 50 km).
ua ip 07 21 50.8
i(pP) 0T 22 05,2 " 12 ua ip 08 31 46.8
Kurile Islands., h = 40 km (Up).
" 12 Ua iP 08 52 59.8 C
" 12 ua ip 07 32 34.1 Kurile Islands (h = 30 km).
" 12 Up iP 07 49 13.0 " 12 Ki ip 09 20 57.3
Ki iP 07 48 26,5 Sk iP 09 21 18.9
Um iP 0T 48 47.1 Um iP 09 20 56.3
ud iP 07 49 18.7 C va iP 09 21 17.k4
ipP 07 49 29.0 i 09 21 36.3
De iP 07 49 36.5
Kurile Islands. h = 40 km (Ud). " 12 Um iP 09 24 54,2
Uud iP 09 25 26.2
" 12 up iP 07 52 06.6 ipP 09 25 37.9
va iP 07 52 13.3 Kurile Islands. h = 45 knm
ipP 07 52 23.7 (ua).
Japan. h = 40 km (Ud). Origin time = 09 14 18.
" 12 Um iP 08 02 02.6 " 12 Ki iP 09 26 09.3
ua iP 08 02 32,9 va iP 09 27 00.3
Kurile Islands. Kurile Islands.,
Origin time = 07 51 25, Origin time = 09 15 52,

- m\_—_—// ‘ ,..—-—""‘_"“"M
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1969
Aug.

7"

"

-29 o

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

12 Up iP 09 32 13.8
Ki eP 09 31 28
Un iP 09 31 49.0
ud iP 09 32 19.9
ipP 09 32 31.2
Kurile Islands. h = 40 km (Ud).
12 Um iP 09 34 15.5
i 09 34 18.7
ud iP 09 34 k6.2
i 09 3% 50,2
Kurile Islands.
Origin time = 09 23 38,
Double P; cf Aug. 12, Ob 09
12 Up iP 09 36 44,3 C
ipP 09 36 56.1
is 09 45 L6
micr sec
P Z' 0.3 0.9
Mx E 2.6 17
Mx N 3.1 17
Mx Z 3,8 15
D = 7650 km = 69°,
Ki iP 09 35 57.9 C
ipP 09 36 09.7
eS 09 4k 18
iSes 09 45 50
micr sec
P E 0.3 9
P N 0.3 9
P Z 0.8 10
P Z' 0.2 1,0
S E 0.9 12
S N 0.7 11
Mx E 7.8 19
Mx N 5.7 20
Mx Z 1 18
D = 6900 km = 62°,

Sk iP 09 36 34,0 C
Un iP 09 36 19.5 C
is 09 Lk 59
Uua iP 09 36 50,2 C

ipP 09 37 01l.k
De iP 09 37 08,1 C
ipP 09 37 19.3
Kurile Islands, h = 45 kn
(Up,Ki,Ud,De).
m = 6.1’ M= 509 (UP,KJ..).
12 Up iP 09 L4k 46,5
ipP 09 L4k 57.0
(cont.)

1969
Aug.

n"

"

"

"

12 (cont.)
Up micr sec
P Z' 0.3 1.0
Ki ip 09 k4 00,1
micr sec
P z' 0.2 1.0
sk iP 09 Lk 36,2
Um iP 09 44 20,8
uda iP 09 4k 51,7
ipP 09 45 02,1
De iP 09 45 10,1
i(PcP) 09 45 32,3
Kurile Islands. h = 40 km
(Up,Ki,Sk,Ud).
m= 6.4 (Up,Ki).

12 Up iP 09 k9 36.3
Ki iP 09 48 50.5
ua ipP 09 4o k2,2
Kurile Islands,

Origin time = 09 38 3k.

12 Um iP 10 01 25,2

12 Up iP 10 02 47.5
Ki iP 10 02 02.0
Ua iP 10 02 53.5
Kurile Islands (h = N),

12 Up iP 10 05 41,0
Ki iP 10 ok 55,8
ua ip 10 05 46.8
Kurile Islands (h = N).

12 uUa ip 10 23 37.2

12 Ki ip 10 33 03.1
Um iP 10 33 23.6
va ip 10 33 54.3
Kurile Islands (h = N),

12 Up eP 10 34 28
Ki iP 10 33 43.5
Um iP 10 34 06,4
ua ip 10 34 34,2
De iP 10 3k 54,5
Kurile Islands.

Origin time = 10 23 27.

12 Up iP 10 50 53.0
Ki iP 10 50 09.0

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

1969
Augo

"

"

1969
Aug.

12 (cont.)
vd iP
Kurile Islands.

m‘Ori in time = 10 39 52. ‘

10 50 59.8

12 ud iP 10 58 56.1 "
12 Up iPKP 11 15 4kL,6
i 11 15 51.3
New Britain (h = 270 km).
12 Ki iP 11 22 12.3
Um iP 11 22 32.8
ua iP 11 23 03.2
ipP 11 23 13.9

Kurile Islands. h = 40 km (Ud).

e Origip time = 11 11 56{"/___,,5

12 Up iP 11 32 24,5 C
eS 11 41 25
micr sec
P Z' 0.6 1.0
Mx E 20 15
Mx N 26 17 "
Mx Z 24 18
D = 7650 km = 69°,
Ki iP 11 31 38.k C
ipP 11 31 49.8
is 11 40 03
micr sec
P E 0.8 8
P N 1.1 10
P Z 3.1 10
P Z' 0.3 1.1
S E 5.4 1b
S N 2.b 12 "
Mx E L4 18
Mx N L2 19
Mx Z 56 17 "
D = 6850 km = 61 1/2°.
Sk iP 11 32 13.8 "
i 11 32 15.7
Um iP 11 31 59.2 C
is 11 bo 37 "
iss 11 45 09
ua ip 11 32 30.5 C
De iP 11 32 47.8

Kurile Islands. h = 40 km (Ki).
m= 6.5, M= 6.8 (Up,Ki).

"

12 Up iP 11 39 16.1
Um iP 11 38 51.2
Ua iP 11 39 22.1

(cont.)

12

12

12

12

12

12

12

12

(cont. )
De iP 11
Kurile Islands,

39 39.9

A Origip time = 11 28 1k,

ipP 11 43 43,7
micr sec
P Z' 0.1 0.9
Ki iP 11 k2 48.8
micr sec
P Z' 0,1 1.0
Sk iP 11 43 23.7
Um 1P 11 43 08.9
va iP 11 43 39.8
ipP 11 43 49.6
De iP 11 43 57.1
ipP 11 Lk 07.2
Kurile Islands. h = 35 kn
(Up,Um,Ud,De),
m = 6.0 (UpsKi).
Up iP 11 45 05.4
ipP 11 b5 17.8
Ki iP 11 Lk 19,5
Um iP 11 b 40,6
ipP 11 4k 52,5
Uud iP 11 45 11.8
i 11 45 17.2
ipP 11 45 23.7
De iP 11 L5 29,8
Kurile Islands, h = 45 km
(Up,Um,Ud).
ua iP 11 b9 33.3
Kurile Islands (h = N).
Um iP 12 02 38.5
ud iP 12 04 59.6
Kurile Islands (h = N).
Umn iP 12 07 30.1
ipP 12 07 42.3
ua iP 12 08 02.9
Kurile Islands. h = 45 km
(Um).
ua iP 12 1k 25.4
Japan. h = 40 km (Ud).
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Up = Uppsalae, Ki = Kiruna, Sk = Skalstugan, Um = Uned, Ud = Uddeholm, De = Delary

1969
Aug.

"

"

"

”"

12

12

12

12

12

12

1969
Aug.

Un iP 12 17 b45.0
Ua iP 12 18 16.1
ipP 12 18 27.3 "
Kurile Islands. h = 40 km (Ud).
Up iP 12 34 51,2
Ki 4P 12 3k 35,9 C "
i 12 34 43,2
micr sec
P Z' 0,3 1.5
Sk iP 12 34 56.6 C "
Un iP 12 34 ho.7 C
ua ipP 12 34 59,5 C
ipP 12 35 09.9
De iP 12 35 09.3 "
Molucca Passage. h = 40 km (Ud).
Up iP 12 38 31.8
Sk iP 12 37 34.0
Umn iP 12 37 26.2
De iP 12 38 53,6
Up iP 12 42 53,9 ¢
ipP 12 43 05.3
mier sec
P Z' 0,1 0.9
Mx E 3.1 23
Mx N L.,3 23
Mx Z 6.1 23 "
Ki ipP 12 42 09.9
ipP 12 42 20,2
micr sec
P 2' 0.1 1.0
Mx E 4.0 18
Mx N 1.5 19
Mx Z 5.1 20
Sk iP 12 42 45,0
ipP 12 42 55,3
Umn iP 12 42 29,6
Ua ip 12 43 00.7
ipP 12 43 10.8
De iP 12 43 18.3 ¢
ipP 12 43 28,1
Japan. h = 40 km (Up,Ki,sk,
ud . De ) .
m=6.0, M= 5.8 (Up,Ki).
Up iP 12 49 57.1
va iP 12 50 02.7

Kurile Islands,
Origin time = 12 38 55,

va ip 12 55 47,1 C
Kurile Islands (h = N),

12 Ki iP 13 06 57.6

12 Ki iP 13 08 52.8
Um iP 13 08 57.8
Uua iP 13 09 16.9
Molucca Passage (h = 70 km).

12 Ua iP 13 13 31.7
Kurile Islands.

Origin time = 13 02 24,

12 Ki iP 13 22 6.7
Uud iP 13 23 37.9 C
Kurile Islands (h = N).

12 Up iP 13 27 40.8

micr sec
P Z' 0.1 0.8
Ki iP 13 26 56.0 C
micr sec
P Z' 0.1 1.0
Sk iP 13 27 31.2
Um iP 13 27 16.5
ua iP 13 27 7.5 C
ipP 13 27 58.5
Kurile Islands., h = 40 km
(ua).
m = 6.0 (Up,Ki).
12 Up iP 13 29 11.9 C
is 13 38 12
iSes 13 39 08
micr sec
P Z' 0.1 0.6
Mx E 0.9 16
Mx N 1.9 16
Mx Z 1.9 %5
D = 7650 km = 69 .
Ki iP 13 28 26.0
ipP 13 28 37.6
micr sec
P 2' 0.2 1.3

Mx N 1.8 16
Mx Z 4.6 18

Sk iP 13 29 02.3
ipP 13 29 13.9
Un iP 13 28 L6,k
ud ipP 13 29 18.9
ipP 13 29 30.3
De iP 13 29 36.h C
ipP 13 29 U47.5
Kurile Islands, h = 40 km
(Ki,Sk,Ud,De).

m=6.2, M= 5,5 (Up,Ki).
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary

1969
Aug.

"

”"

L

”

1969
12 ua ip 13 34 25.0 Aug. 12
ipP 13 34 35.6
Kurile Islends. h = 40 km (Ud).
Origin time = 13 23 17.
o TN
12 Uva iP 13 36 14.3
ipP 13 36 25.9
Kurile Islands. h = 45 m (Ud).,
Origin time = 13 25 06, ,
M
12 Up iP 13 37 33.0
Ki iP 13 36 47.9 C
Sk iP 13 37 23.6
ud ip 13 37 39.2
ipP 13 37 51.9 " 12
Kurile Islands. h = 45 xm (Ud).
—..Origin time = 13 26 31,
i -
12 Up 1P 13 55 bh,7
Ud iP 13 55 51.0
Kurile Islands (h = N).
12 Ud iP 14 30 48,2
Kurile Islands (h = N). " 12
12 ud iP 14 31 29.2
12 Ki iP 14 38 10.9
Um iP 1k 38 31.5
va 4P 1k 39 02.5
ipP 1k 39 12,8
Kurile Islands. h = 40 km (UQ4).
Origin time f_}&_gl_ﬁi‘_wm,/r
12 Um iP 14 43 42,1
Ud iP 1k 4k 13,0
ipP 14 44 24,3
De iP 14 4k 30,9
Kurile Islands. h = 40 km (Ud).
12 Ud iP 1k 45 08,2
i(pP) 1k 45 18,0
12 Up iP 1k 49 46,7
Kurile Islands (h = N).
" 12
12 Unm iP 1k 50 20.3
" 12
12 Ki iP 15 10 45,0
Um iP 15 11 05.7
Uua ipP 15 11 36.9
ipP 15 11 48.2 " 12
Kurile Islands. h = 40 km (U4).

Up iP 15 23 28.1
ipP 15 23 Lo,2
Ki eP 15 22 41
Sk eP 15 23 19
ipP 15 23 31.1
Um eP 15 23 02
ipP 15 23 1k.9
Ua 1P 15 23 33.3
ipP 15 23 k6.9
De 1iP 15 23 49,8
ipP 15 24 04,3
Kurile Islands. h = 50 km
(Up,Sk,Um,Ud,De).
Up iP 15 36 58.3
ipP 15 37 10.8
Ki iP 15 36 12.6
Sk iP 15 36 49.5
Um iP 15 36 32.3
Uud 1P 15 37 oOk.7
Kurile Islands. h = 45 km
(up).
Up iP 15 39 02.2
ipP 1§ 39 15.6
micr sec
P Z' 0.1 0.7
Ki iP 15 38 15.5
ipP 15 38 29.4
mier sec
P Z2' 0.1 1.0
Mx E 0.3 15
Mx N o.b 18
Mx Z 0.7 17
Sk iP 15 38 51.6
Um iP 15 38 37.0
ipP 15 38 k9.5
ua ip 15 39 08.2
ipP 15 39 20.5
De iP 15 39 25.9
ipP 15 39 39.2
Kurile Islands. h = 50 km
(Up,Ki,Um,Ud,De),
m = 6.1 (Up,Ki).
Umn iP 15 39 35.5
Ua iP 15 52 50,7

Kurile Islands. ,
Origin time = 15 41 43,

Up 1P
Ki iP
(cont,.)

16 00 29.2
15 59 43.9
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary

1969
Aug.

”"

"

”

1969
12  (cont.) Aug., 12
Uda iP 16 00 35,3 C
Kurile Islands.
Origin time = 15 49 27,
12 Up iP 16 00 57.9 C
i 16 01 oL,k
ipP 16 01 10.0
micr sec
P Z' 0.1 0.7
Ki iP 16 00 12,2 C " 12
miecr sec
P z' 0,1 1.0
Mx E 0.5 18
sk iP 16 00 47,3
ipP 16 00 59,0 " 12
Um iP 16 00 33.1 C
ipP 16 00 45,2
Ud iP 16 01 Ok b
ipP 16 01 16.3
"De iP 16 01 21.8 ““”
Kurile Islands, h = 45 kn " 12
(Up,Sk,Um,Ud).
Origin time = 15 49 56, " 12
m= 6.1 (Up’Ki).
7" 12
12 Up iP 16 05 21.0
" 12
12 Um iP 16 40 49,9
Ud iP 16 41 20,9
Kurile Islands (h = N).
12 Up iP 16 54 41,1
Ki iP 16 53 51.8
Un iP 16 54 16.2 C
ua iP 16 54 48,1 ¢
Kurile Islands (h = 25 km),
" 12
i2 Uua ip 17 01 10.1
Kurile Islands,
Origin time = 16 50 o2,
12 Ua ipP 17 11 35.6
Kurile Islands (h = N),
12 Up 4P 17 19 k1,4 " 12
ipP 17 19 54,5
Ki iP 1T 18 56.9
micr sec " 12
Mx E 0.5 15
Mx N 0.3 16 " 12
Mx Z 0.6 16
Sk eP 17 19 33 " 12

(cont.)

(cont,)
Um iP 17 19 17.5
va ip 17 19 L8.0
ipP 17 19 59.3
De iP 17 20 06.1
ipP 17 20 16.3
Kurile Islands. h = 40 km
(Up4Um,Ud,De),
Up iP 17 46 09.7
Um iP 17 45 45,1
Uud iP 17 46 16.0
Kurile Islands (h = N),
Ua 1P 17 55 39.7
ipP 17 55 49.1
Kurile Islands, h = 35 km
(va).
Origin time = 17 L4k 32,
Um iP 17 57 58.0
Uua iP 18 35 31.5
Up iP 19 00 56,0
ipP 19 01 06.4
Ki P 19 00 11
Um iP 19 00 31,2
ud iP 19 01 02,2
ipP 19 01 13.0
Kurile Islands. h = 40 km
(Up,Ud).
Origin time = 18 49 sk,
Up iP 19 29 13.5
Ki iP 19 28 27.8
Sk iP 19 29 02.8
Umn iP 19 28 48.3
ud iP 19 29 19.4
De iP 19 29 39.0
Kurile Islands (h = N),
Ua ipP 19 31 50.7
Kurile Islands (h = 25 km).
ud P 19 32 22,0
ud ip 19 34 11.0
va iP 19 53 48,9
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12 Ud iP 20 24 L42.6
ipP 20 24 52,7
Kurile Islands. h = 35 km (Ud).

Origin time = 20 13 35.

‘,.N_‘M“-\

12 Up iP 20 29 47,5

Um ipP 20 29 23,1

Uud iP 20 29 53.6
Kurile Islands (h = N).

12 Ua ip 20 38 39.2

ipP 20 38 50.7

Kurile Islands. h = 45 km (Ud).
Origin time = 20 27 31.

712 Up P 20 55 47
i 20 56 31.1
12 Up iP 21 15 30,0 C
vua iP 21 15 36.3

Kurile Islands.

Origin time = 21 Ok 28,
MM_.__.M

12 Up iP 21 27 16.3 C
is 21 36 1k
micr sec
P Z' 0.3 0.8
Mx E 0.6 16
Mx N l.b a7
Mx 1.3 17
D= 7650 km = 69°,
Ki iP 21 26 30.8 C
m1cr sec
P Z' 0.2 1.0
Mx E 1.2 21
Mx N 1.3 17
Mx 2 2.7 17
Sk iP 21 27 06.6 C
Um iP 21 26 51.7 C
is 21 35 31
Ud iP 21 27 22.8 ¢
ipP 21 27 35.0
De iP 21 27 4o.0 ¢
Japan. h = 45 km (UQ).
m= 6.4, M =54 (Up,Ki).
12 Up eP 21 34
12 Up iP 21 36 36.0
12 Up iP 21 39 22.4
i(pP) 21 39 31.9
12 Up iP 21 40 54,0

1969
Aug.

"

”

”"

"

"

”n

"

”

”

"

1"

"

12

12

12

12

12

12

12

12

12

12

12

12
12

12

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

Up iP 21 56 24,2
va ip 22 06 14,5
Up iP 22 07 38.1
miecr sec
P Z' 0.1 0.6
Mx E 0.6 15
Mx N 0.7 15
Ki iP 22 06 52.0
micr sec
Mx E 1.2 18
Mx N 1.0 17
Mx Z 1.6 16
Um iP 22 07 14k ¢
ua ip 22 07 U4, 2 C
Kurile Islands (h = 15 km),
M= 5.1 (Up,Ki).
Up iP 22 09 07.7
uda iP 22 09 13.5

Kurile Islands.
Origin time = 21 58 06.

Up iP 22 11 28,0
Up iP 22 15 37.5
i 22 15 57.8
Up iP 22 18 57.0
Up iP 22 32 53,2 C
ipP 22 33 07.1
Ki iP 22 32 00,9
Sk &P 22 32 38
Um iP 22 32 25,5 C
ipP 22 32 37.8
ua ip 22 32 56.9 C
Kamchatka, h = 50 km (Up,Um).
Up iP 22 35 27.2
i(pP) 22 35 36.6
Uud iP 22 38 01.4 C
Up e(P) 22 40 46
i(pP) 22 40 54,6
Up eP 22 43 13
Up iP 22 44 58,3
ua ip 22 56 20.1
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary

1969
Aug.

"

"

12

12

12

Up iP 23 17 01.3 C
i 23 17 03.8
iS 23 26 06
micr sec
P Z' 0.1 0.7
Mx E 1.3 17
Mx N 2,0 20
Mx Z 2,3 18
D = 7650 km = 69°,
Ki iP 23 16 15.6
i 23 16 18.6
eS 23 24 43
micr sec
P Z' 0.2 1.0
S N 0.4 12
Mx E 4,1 19
Mx N 3.3 20
Mx Z 4,6 18
D = 6900 km = 62°,
Sk iP 23 16 51.5
Um iP 23 16 36.7
i 23 16 39.4
es 23 25 17
ua ipP 23 17 0T7.3 C
i 23 17 10.2
De iP 23 17 25,3 C
i 23 17 27.8

Kurile Islands (h = N).

m= 6.2, M= 5,6 (Up,Ki).
Double P, average interval 2.7
secj cf Aug. 12, Ok 09, 06 Ok
and 09 34,

Up iP 23 26 54,6 C
miecr sec
P ' 0,1 0.9
Ki iP 23 26 08.9
nier sec
P 7' 0,1 1.0
Sk iP 23 26 bh,5 ¢
Um iP 23 26 29,8
ipP 23 26 L43.1
ud iP 23 27 00,7 C
De iP 23 27 19.8
ipP 23 27 32,0

Kurile Islands. h = 45 kn
(Um,De).
m = 6.0 (Up,Ki),

Up iP 23 51 43.6
Ki ip 23 50 58,2
Sk eP 23 51 34

Ud ip 23 51 49,7

Kurile Islands (h = N),

1969
Aug.,

"

"

"

LU

"

12 Ua iP 23 54 41,1
12 Up 1iP 00 00 30.3
-13 Ki iP 23 59 Ls5.5
Sk €P 00 00 20
Um iP 00 00 05.k
Uua iP 00 00 34,6
i 00 00 36.6
Kurile Islands (h = N).
13 Up iP 00 Ok 03.1 ¢
Ki iP 00 03 18,5
Sk iP 00 03 53.7
Um iP 00 03 38.4 ¢
Uda ip 00 04 09,5 C
ipP 00 Ok 19,9
Japan., h = 40 km (U4).
13 Up iP 00 05 28.3
Uud iP 00 05 klk,2
13 Up ipP 00 18 08.0
ud ipP 00 18 1k.1
Kurile Islands,
Origin time = 00 07 06.
s et
13 Ud iP 00 29 42,7
Japan (h = 60 km),
13 Up P 00 38 43
13 Ua ip 01 ok 13.9
Kurile Islands,
Origin time = 00 53 06.
Uua iP 01 08 06.9
ipP 01 08 17.2
Kurile Islands. h = 40 kn
(uva).
Origin time = 00 56 59,
13 Up iP 01 13 19.0
Sk eP 01 13 09
Um 1P 01 12 53.5
va ip 01 13 2k.5
Kurile Islands. h = 50 km
(va).
13 Up i(p) 01 31 44,3
13 Up iP 01 48 33.6
Um iP 01 48 09.2
Uud iP 01 48 Lo.6 ¢
(cont.)
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary

1969

Aug. 13
L 13
"3
" 13
" 13
"3
" 13
11] 13
" 13
" 13

(cont.)
Ud ipP 01 48 52.6
Kurile Islands. h = 45 km
Up iP 02 06 29.8
Ud eP 02 08 59
epP 02 09 08
Kurile Islands. h = 35 km
Up iP 02 18 10.5
ipP 02 18 24,7
micr sec
P Z' 0.1 0.8
Mx E 0.8 15
Mx N 1.3 16
Mx Z 1.1 18
Ki iP 02 17 24.6
eScS 02 27 27
micr sec
P Z' 0.1 1.2
Mx E 1.5 18
Mx N 0.8 19
Mx Z 2.0 18
Sk iP 02 18 01.1
Um iP 02 17 ks,.2
vua iP 02 18 16.6
ipP 02 18 30.7
De iP 02 18 34.3
iPcP 02 18 54,8
Kurile Islands. h = 50 km
(Up,Ud).
m=6,0, M=5,3 (Up,Ki).
vd iP 02 25 08.8
Up iP 02 39 09.6
Um iP 02 38 U4.6
ua iP 02 39 15.6
Kurile Islands (h = N),
ua ip 02 40 55,1
Molucca Passage (h = N).
Up iP 03 15 01.3
Up iP 03 18 16.7
Up iP 03 40 17.5
is 03 49 17
micr sec
P Z' 0.1 0.9
Mx E 0.7 15
Mx N 0.7 15
Mx Z 1.2 %5
D = 7650 km = 69",

(cont,)

1969
Augc

(ua).

(ua).

"

"

"

D

13

13

13

13

13

(cont
Ki

Sk
Um

ud

De

.)
iP
ipP

Mx
Mx
Mx
iP
iP
is
iP
ipP
iP
i(pP)

N =

03 39 31.3
03 39 41.8
mier sec
1.7 19
102 19
3.4 19
03 40 06.9
03 39 52.1
03 48 29
03 40 23,6
03 40 34,6
03 40 41.1
03 4o 48.6

Kurile Islands. h = 40 km
(ki,ud).
M= 5,3 (Up,Ki).

Up 1iP 03 58 17.8
Ki eP 03 57 32
Sk iP 03 58 07.0
Um iP 03 57 52.5
ipP 03 58 0k.5
Uua iP 03 58 23.6
De iP 03 58 41.5
Kurile Islands. h = 50 km
(Um,ud).
Up eP o4 01 59
Um iP ok 01 35.k
Ud iP o4 02 06.5
Kurile Islands. h = 50 km
(ua).
Up iP ok ok 05.7
Um iP 0k 03 k1.1
ipP 04 03 52,4
Ua iP ok ok 12,1
ipP Oh ok 22.7
Kurile Islands, h = 40 kn
(Um,Ud),
Origin time = 03 53 0Ok,
Up iP Ok 10 50.4
micr sec
P Z' 0.1 0.7
Ki iP ok 12 05.9
Sk iP Ok 11 31.9
Um iP ok 11 30.1
i oh 11 41,1
Uua ip Ok 10 57.7
De iP ok 10 24.6

Greece (h = N).



International

Seismological
Centre

-37 -

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

1969
Aug.

”

"

"
”
"

"

"

"

13

13

13

13

13
13
13

13

13
13

____—origia time =

1969
Up iP ok 23 57.8 Aug.
ud ipP o4 24 ok, k
ipP ok 24 16.0
Japan. h = 45 km (Ud),
Up iP ok 39 22,5 ¢
ipP ok 39 33.7
micr sec
P Z' 0.1 0.6 "
Mx E 0.6 15
Mx N 0.8 16
Mx Z 1.3 16
Ki 1iP oL 38 36.5
i ok 38 L4,6
ipP ok 38 u48.3
mier sec
P Z' 0.1 1.3
Mx E 1.3 16
Mx N 1.1 16
Mx Z 1.8 15
Sk iP ok 39 12.2
Um iP ok 38 57.1
ipP ok 39 09.1
Ua iP ok 39 28,2 "
De iP ob 39 us.T
i ok 39 54,3
ipP Ok 39 57.7
Kurile Islands. h = 45 km
(Up,Ki,Um,De).
m= 6,0, M=5,2 (Up,Ki).
ua iP 04 48 55,4
Up iPKP 05 02 36.8
Uda i(PKP) 05 02 32.k4
iPKP 05 02 42,2
De iPKP 05 02 49.6
Tonge=-Kermadec Islands
(h = 380 knm).
Up e(P) 05 12 53
Uda iP 05 54 58.5
ua iP 05 58 38.5
va ipP 06 06 00.5
Kurile Islands (h = 35 km).
Up iP 06 09 31.0
Un iP 06 15 51.5
Ua iP 06 16 24,k
Kurile Islands.
06 05 15,

.
T ————_—
——

13

13

13

Delary
Up iP 06 21 25.1
Ki eP 06 20 4o
Sk eP 06 21 15
Um iP 06 21 Ol.k
va iP 06 21 31.8
De iP 06 21 49,8
Kurile Islands (h = 60 knm).
Up iP 07 35 09.8 C
i 07 35 14,2
micr sec
P Z' 0.1 0.7
Ki iP 07 34 24.8
ipP 07 34 35.4
Sk 1P 07 35 01.1
Umn iP 07 34 L46.0
ipP 07 34 5h4.6
ua iP 07 35 16.1
De iP 07 35 34.3
ipP 0T 35 43.6
Kurile Islands. h = 35 km
(Ki,Um,De).
Up iP 08 42 32.2
i 08 42 35.3
i 08 k2 37.7
eS 08 51 28
micr sec
P Z' 0.2 0.6
Mx E 2.4 18
Mx N 4.0 18
Mx Z 45 20
D = 7600 km = 68 1/2°,
Ki iP 08 41 47.3
eS 08 50 Ok
mier sec
P Z 0.8 7
P Z' 0.1 1.2
S E 1.0 13
S N 0.5 10
Mx E L4 19
Mx N 3.3 20
Mx Z 2.3 1k
D = 6850 km = 61 1/2°.
Sk 1P 08 42 23,0
Um iP 08 L2 06.8 ¢
i 08 42 08.k4
iPa 08 L46 01
ud iP 08 42 39.5
i 08 k2 41,1
Kurile Islands (h = N).

m= 6.3, M=5,8 (Up,Ki).
Multiple P,
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delsary

1969
Aug .

"

"

"

13

13

13

13

13

Up iP 09 31 38.2
Ki iP 09 30 51.5
Sk iP 09 31 27.2
Um iP 09 31 12,0
Uud iP 09 31 43.9
De iP 09 32 02,1
Kurile Islands (h = N).
ua iP 09 39 19,1
Kurile Islands (h = N),
Ud eP 10 18 24
Kurile Islands (h = N),
Up iP 12 24 14,7
Ki iP 12 23 29.4
ipP 12 23 k2,0
mier sec
P Z' 0.1 1.0
Sk iP 12 24 05,1
Um iP 12 23 50,5
uda ip 12 24 20,6
ipP 12 24 32,4
De iP 12 24 38,1
ipP 12 24 49,0
Kurile Islands. h = 45 km
(ki,ud,De).
ua ipP 12 39 54,0

Kurile Islands,

13

13

micr sec
Z' 0.1 0.6

12 41 07.3

12 41 19,0
i sec
1.0
0.8 18

Ki

N=EN

Sk
Un

ud
De 12 k2 17,0
Kurile Islands. h = U5 km
(Ki,um).

m= 6,1 (Up,Ki).

iP
P
iP
ipP
P
Mx
Mx
Mx
iP
iP
ipP
iP
iP

Up iP 12 k2 28,5
Ki iP 12 41 42,6
Umn iP 12 42 03,9
(cont.)

1969
Aug.

L

"

13 (cont.)
va iP 12 42 34,9
ipP 12 42 48,2
De iP 12 42 53,0
Kurile Islands. h = 50 km
(ua).
Origin time = 12 31 27,
—_—— A
13 Ki ePn 13 10 48
isSn 13 11 34.3
isg 1311 830
D=h201m1=308c
Sk i(sg) 13 1k 16.1
Um i(sg) 13 12 42,6
Northwest Russis.
Origin time = 13 09 L7,
Explosion?
13 Ki iP 13 47 35.1
ipP 13 L7 46,0
Ua iP 13 48 26.4
ipP 13 48 36.6
Kurile Islands. h = 40 km
(Ki,uad).
Origin time = 13 37 18.
p s R
13 ua iP 13 49 Lk ,6
i(pP) 13 49 5h,1
13 Ki ip 14 39 16.6
Sk iP 1k 39 44,1
Ud iP 1% Lo o08.7
De iP 14 40 3k,0
Alaska (h = 70 km).
13 Up iP 14 39 k9.0
Sk iP 1k 39 38.3
Un iP 1k 39 24,1
Uud ipP 1k 39 54,2
De iP 14 40 13.8
Kurile Islands (h = N).
13 Up iP 15 09 49,5
Ua iP 15 09 53.5
Kurile Islands (h = N).
13 ki iP 15 22 5i.8
13 Ud eP 15 24 36

Kurile Islands,

Origin time = 15 13 2

13

Up 1P
Ki iP
(cont.)

16 23 15.6 C
16 22 31.2



International

Seismological
Centre

-39 -

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

1969
Aug.

”

13

13

13

13

13

(cont.)
Sk iP 16 22 L6.7
Un iP 16 22 55,1
i 16 22 59,4
ua iP 16 23 08,5
Vancouver Island (h = N).
vp  i(P%) 17 1k 01.6
iPg 17 14 10,0
iLgl 17 15 12.3
Sk elgl 17 17 36
eSg 17 17 54
Ud iLgl 17 16 02.4
isg 17 16 11.3
De iP% 17 13 40,6
iP 17 13 49,3
iSn 17 14 39.5
D = 540 km = 4,9°,
Lithu&niao
Origin time = 17 12 24,
Explosion?
ua iP 17 15 Ok,9
Japan (h = N), -
Up iP 17 18 19.3
ipP 17 18 31.0
is 17 27 22
micr sec
P Z' 0.1 1.0
Mx E 0.6 17
Mx N 1.3 16
Mx Z 1,2 15
D = 7650 km = 69°, .
Ki 4P 17 17 34.9
mier sec
P 2' 0,1 1,1
Mx E 0.7 15
Mx N 1.3 17
Mx Z 2,0 16
Sk iP 17 18 09.9
Um iP 17 17 sk.s
i 17 18 03.9
eS 17 26 35
va ip 17 18 25.6
ipP 17 18 37.5
De iP 17 18 43.1

Japan. h = 45 km (Up,ud),
m=6.0, M=5.2 (Up,Ki).

Up iP
Ud iP
(cont.)

17 27 06,2
17 27 12.3

1969
Aug.

"

"

"

"

13

13

13

13

13

13

13

13

(cont.)
Ud ipP 17 27 21.5
De iP 17 27 30.1
Kurile Islands, h = 35 km
(ud).
Up iPg 18 o4 38.7
isg 18 06 03.1
Sk eSg 18 08 23
Um iLgl 18 07 51.0
Ud iSg 18 06 39.3
De iPg 18 ok 18,1
isg 18 05 17,2

Lithuania~Poland border
region. Explosion?

Up iP 18 20 02,8
Ki iP 18 19 16.9
Sk iP 18 19 52,2
Um iP 18 19 37.7
ua iP 18 20 08.7
ipP 18 20 18.3
De iP 18 20 26.5
Kurile Islands, h = 35 km
(ua).
Ud eP 18 59 21
i 18 59 28,6
Up iP 19 44 38,2
Ki iP 19 43 52,0
Sk iP 19 L4 27.8
Um iP 19 L4 12,8
va ip 19 bk L4.Y
De iP 19 45 02,2
Kurile Islands (h = 70 km)
Up iP 20 20 20.7
Ud iP 20 20 26.6
De iP 20 20 43,7
Kurile Islands (h = 35 km)
Up iP 21 23 56,0
ipP 21 2k Ok,7
Ki iP 21 23 11.k
Un eP 21 23 32
Uud ipP 21 24 01.5
ipP 21 24 11.0
De iP 21 24 19,3
Kurile Islands, h = 35 km
(up,ua).
Uud iP 21 28 13.9
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Up = Uppsale, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary

1969
Aug.

"

13

13

13

13

1k
1k

Up iP 22 53 10.6 C
Sk iP 22 52 59,7
Un iP 22 52 45,1
ud ipP 22 53 16.5 C
De iP 22 53 34.3 ¢C
Kurile Islands (h = 30 km).
Up iP 23 08 08.7 C

iPP 23 10 36.6

is 23 17 08

micr sec

P Z 0.5 3

P Z' 0,1 0.5

Mx E 7.9 19

Mx N 11 22

Mx Z 16 20

D = 7600 km = 68 1/2°.
Ki iP 23 07 23.9 C

ipP 23 07 32.4

iPa 23 10 54

es 23 15 38

micr sec

pP Z' 0.1 1.0

s N 2,0 20

Mx E 12 18

Mx N 8.2 19

Mx Z 12 22

D = 6850 km = 61 1/2°,
Sk iP 23 07 58.4

i 23 08 14.9
Um iP 23 07 43,5 ¢

iPa 23 11 50

is 23 16 15
Ud iP 23 08 14,9 ¢
De iP 23 08 32.9 C

ipP 23 08 k1.0
Kurile Islands, h = 30 km
(Ki,De).
m= 6.2, M= 6.1 (Up,Ki).
De iP 23 24 22,5
Kurile Islands (h = 40 km).
Ua ip 23 58 25,2
Kurile Islands (h = N),
Up eP 00 09 L1
Up iP 00 23 39.7

ipP 00 23 51,2
Ki iP 00 22 54,8
Sk iP 00 23 29,7
Ud 1P 00 23 k5.5
(cont.)

1969

Aug . lh
"k
"1h
"1
"1
"1
" 1k

(cont. )
Ud ipP 00 23 57.1
Japan. h = 45 km (Up,Ud).
Up iP 00 29 16.2
Sk iP 00 29 13.9 C
Um iP 00 29 00,1 C
Ua iP 00 29 22,9
Volecano Islands (h = 230 km).
Up eP 00 43 06

i 00 43 17.9

i 00 43 29,9

micr sec

Mx E 0.5 17

Mx N 1.0 19

Mx Z 1.1 17
Ki iPp 00 42 49.8

i 00 42 56,4

mier sec

Mx E 0.9 20

Mx N 0.8 19

Mx Z 1.4 21
Sk eP 00 43 10
Un eP 00 42 55

i 00 43 00.9
Ud eP 00 43 15

i 00 43 21.1

Molucca Passage (h = N).

M =54 (UPsKl)

Double P; average interval
about 6 sec.

Ua ip 01 55 29.4
ipP 01 55 Lo.s5
Kurile Islands. h = 40 km
(ua).
Ud iP 01 58 35,5
Kurile Islands (h = N).
Ud iP 02 00 51.9
Up iP 03 18 35.7
ipP 03 18 47,9
mier sec
P Z' 0.1 0.7
Ki 1P 03 17 49,8
ipP 03 18 00.9
Sk eP 03 18 26
Unm iP 03 18 10.5
ipP 03 18 22.7

(cont.)



International

Seismological
Centre

Up = Uppsala, Ki = Kiruna,

1969
Aug.

"

"

"

"

1k

1k

1k

1k

1k

1k

- ] -

1969
(cont, ) Aug.
ga iP 03 18 41.8 C
i 03 18 49,9
ipP 03 18 53.6
De eP 03 19 01
ipP 03 19 10.7
Kurile Islands. h = 45 km "
(Up,Ki,Um,Ud).
Up iP 03 33 52.2
Un iP 03 33 27.5
Uda ip 03 33 57.9 C
Kurile Islands (h = N).
Up iP 03 48 49,6
ua ip 03 48 55,5
Kurile Islands (h = N).
ud ip ok 22 01.1 "
Kurile Islands (h = N).
"
Up iP ok 58 57.5
i ok 59 05.7
ipP o4 59 08.8
Ki iP ok 58 11.9 C
ipP ok 58 23,0
mier sec
P Z' 0.1 1.0
Sk ip ok 58 k1.1
Um iP o4 58 32.0
Ud iP ok 59 03.6
i ok 59 11.2
De iP ol 59 20.7
Kurile Islands. h = 40 km
(Up ’Ki ) .

There is some uncertainty in
the interpretation of the depth
phases in this case. The phase
arriving 7.9 sec in average
after P (Up,Ud) may be pP and
the one arriving 11.2 sec in
average after P (Up,Ki) may be
sP. This would give a depth of
30 km. The same remark applies
to Aug. 13, Ob 39, and to Aug.
1k, 03 18, and possibly to Aug.
12, 12 34. A decision on this
point would need a focal
mechenism study.

"n

ua iP 05 21 02,0

Kurile Islands (h = N).
n

1k

1k

1h
1k

1k

1k

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

Ki iP 05 51 49.0
Sk iP 05 52 24,0
Um i(pP) 05 52 20.0
Ud iP 05 52 40,1
Kurile Islands (h = K).
Up 1iP 06 17 45,3
ipP 06 17 59.0
Ki iP 06 16 59.k C
micr sec
P Z' 0,1 1.0
Sk iP 06 17 3k4.6
Umn iP 06 17 19.8
ua iP 06 17 50.7 C

Kurile Islands. h = 50 km
(up,ud).

Up i(P) 07 Ok 11.7
Up 1iPg 07 17 48.8
iSg 07 18 15.1
micr sec
Sg Z' 0.1 0.5
D=220 km = 2,0,
Sk isg 0T 19 36.4
Un iPg 07 18 01.9
D=300km = 2.7,
Uda iPg 07 18 20.5
isg 07 19 01.7

D = 390 knm = 3.5°. o
Baltic Sea, 61.2°N, 20.5 E.,
Origin time = 07 17 09.
Probably underwater

explosion.
Up iP 09 10 55.2
ipP 09 11 07.0
micr sec
P Z' 0.1 0.7
Ki iP 09 10 10.3
micr sec
Mx E 0.k 16
Mx N o.b 17
Mx Z 0.7 17
Sk iP 09 10 k5.4
Um iP 09 10 30.6
[if] 1P 09 11 01.h ¢

Kurile Islands. h = 45 km
(up).

Up 1P 10 4o 39.2
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugen, Um = Umed, Ud = Uddeholm, De = Delary

1969
Aug.

L

"

"
LU

"

1969
1% ua ip 11 15 37.3 Aug. 114
Kurile Islands. h = 40 km (Ud).
Origin time = 11 Ok 29,
1k Up el 11 58
micr sec
Mx E 0.5 19
Mx N 0.7 18
Mx Z 0.9 18
Ki eL 11 57 n 1k
micr sec
Mx E 0.7 19
Mx N Oo.4 18 " 14
Mx Z 0.7 17
New Britain (h = N).
M= Soh (Up,Ki)c
i uyp ip 12 02 17.6 C
Ki ipP 12 01 Lk,3
Sk eP 12 02 07
Ua ipP 12 02 23.k
ipP 12 02 37.3
Kurile Islands. h = 50 km
(UP’Ud)o
1k uUp iP 12 14 02,0
14 ki ipg 12 16 34,9
iLgl 12 17 ok,s5
D =290 km = 2.6°,
Origin time = 12 15 43,
Explosion?
14 wya ip 12 27 24,9 C
ipP 12 27 35.1
Kurile Islends. h = 40 km (U4).
iy ua ir 12 4 3,5 ¢
ik Up i(p) 12 51 53.2
ik up ir 13 13 22,1
i 13 13 56.7
14 ua ip 13 28 37.1
Kurile Islands. h = 40 km (Ua).
Origin time = 13 17 29.
ik up ip 13 k2 s0.5
ipP 13 43 01,4
(cont.)

(Conto) .
% ee
oo o BEOBS
sk 1 13 15 13:3
Umn iP 13 k2 25,7
ua ip 13 42 56,k ¢
ipP 13 43 07.5
De iP 13 43 14,3
Japan. h = 40 km (Up,Ud).
Up iP 14 02 16.k
Ud iP 14 01 51,0
Up iP 14 30 07.5 ¢
is 14 39 10
mier sec
P E 0.6 4
P N 1.6 L
P Z 3.7 6
P Z' 1.1 0.6
S E 2.6 T
S N 6.2 71
Mx E 2 16
Mx N L2 16
Mx Z b7 16
D = 7650 km = 69°,
Ki iP 1k 29 21.6 C
ipP 14 29 28,8
is 14 37 48
mier sec
P E 1.3 6
P N 1.2 6
P Z 3.2 6
P Z' 0.3 1.0
pP Z' 1.3 0.8
S E 7.4 1
S N 45 o9
S Z T.2 13
Mx E 78 16
Mx N 55 17
Mx Z 120 16
D = 6900 km = 62°,
Sk iP 14 29 57,2 C
ipP 14 30 03.1
Um iP 14 29 42,1 C
ipP 14 29 Lo,1
is 14 38 25
Uda iP: 14 30 13.4 C
ipP 1% 30 19.0
is 14 39 21.9
ipP'p!? 14 58 08.9
De iP 14 30 31.1C
iPcP 14 30 50.7
- iS 14 39 57.8

(cont,)
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14 (cont.)

Kurile Islands. h
(Ki,Sk,Um,Ud).,
m= 7.0, M= 6.9 (Up,Ki)o
This shock and the one at

05 14, Aug. 12, are the two
largest aftershocks, both
vith M = 6,9, i.e. 1.2 units
less than for the main shock.

25 km

" b Up ip 14 30 53,7
micr sec
P Z' 1.1 1.0
Ki iP 14 30 07.1
micr sec
P Z2' 0.6 0.9
sk iP 14 30 L2,k
Un iP 14 30 27.5
Ud iP 14 30 59.1

"

”"

L1

"

”

Kurile Islands,
Origin time = 1k 19 47,

. m = 6.9 (Up.Ki). .
W—" ~
14 ki iP 14 48 39.8
Ua iP 1k 49 30,9 C
Kurile Islands. h = 50 km (Ud).
14 up ip 15 02 34,5
micr sec
P Z' 0.1 0.7
1y up ip 15 08 49,4
b up ir 15 10 43,4 D
Ki iP 15 09 57.9
Um iP 15 10 17.5
ud iP 15 10 49.1

Kurile Islands.
Origin time = 14 59 41,

- \
14 Up 4P 15 18 55.4
ipP 15 19 07.8
ud iP 15 19 0l.4

Kurile Islands. h = 45 km (Up).
Origin time = 15 07 53,

14 Up iP 15 22 29,2
Ki iP 15 21 43,6

ua ipP 15 22 35,5 C
ipP 15 22 48,7

Kurile Islands. h = 50 km (Ud).
Origin time = 15 11 27,

_/—"'”'—'——“\\“mxﬁ___~___“

1969
Aug,

"

L

”

n

1k

1k

1k
1k

1k

14

1k

1k
1k

Up iP

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

Up iP 15 2k 55,8
Ki iP 15 24 10.8 C
Um iP 15 24 30,9
Uud ipP 15 25 01.7 C
Kurile Islands (h = N).
Up iP 15 30 35.3
Ki iP 15 29 50.3
Sk eP 15 30 25
Um iP 15 30 10.8
Uud iP 15 30 41.5 C
ipP 15 30 53.5
Kurile Islands, h = 45 km
(ua).
Uda iP 15 35 00.7
Up iP 15 38 48.1
ipP 15 38 58,2
Ki ipP 15 38 02.5
Umn iP 15 38 23.k4
Ud iP 15 38 53.8 C
ipP 15 39 07.6
Kurile Islands. h = 45 km
(up,ud).
Up iP 15 49 23,8
Ki 3P 15 48 39.2 C
Sk eP 15 49 14
Un iP 15 48 59.4
ipP 15 49 09.1
va iP 15 49 30.4 C
ipP 15 49 Lo,1
De iP 15 49 k7.5
Kurile Islands. h = 35 km
(Um,Ud).
Up i(P) 15 sk 12,4
i 15 54 19,3
Up iP 15 55 10.1
Um iP 15 sk 45,6
ua ip 15 55 16.3
ipP 15 55 26.5
De iP 15 55 36.0
Kurile Islands. h = 40 km
(ua).
Origin time = 15 44 08,
i
va ip 15 56 41,1 ¢
15 57 32.1
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Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De =

1969
Aug. 14 Up iP 16 38 40.8
Ki iP 16 37 54.8
Sk eP 16 38 30
Um 1P 16 38 15.4
ua ipP 16 38 46,3
Kurile Islands (h = N).
" 14 uUp ipP 17 09 46,1
ipP 17 09 59.9
micr sec
P Z' 0.1 0.6
Ki iP 17 09 00.5
Sk iP 17 09 36.0
Um iP 17 09 21.4
ipP 17 09 33.4
ud iP 17 09 52.h
ipP 17 10 05,7
ipP 17 10 23.4
Kurile Islands., h = 45 km
(Up,Um,Ud,De).
" ik up 4P 17 16 57.5
iPcP 17 17 23.3
micr sec
P Z' 0,1 0.7
Ki iP 17 16 11.7
iPeP 17 16 54,7
Sk iP 17 16 47.3
Um iP 17 16 32.5
ua ip 17 17 03.h
De iP 17 17 20.8
Kurile Islands (h = N).
" 14 va ip 17 2k 04.8
Kurile Islands (h = N).
" 14 ya ip 17 33 38.8
" 14 Uup iP 18 02 25,3
Ki 1P 18 01 39.6
Sk 1P 18 02 14,8
Um iP 18 02 00,2
Uua ipP 18 02 31.2
De iP 18 02 49,0
Japan (h = N),
" 14 Up ip 18 11 37.8
" 1 up P 18 32 42,3
ipP 18 32 53.4
micr sec
P 2' 0.1 0.7
(cont.)

Delary
1969
Aug., 14 (cont.)
Ki iP 18 31 57.2 C
Sk eP 18 32 31
Um iP 18 32 17.6 C
Uua ip 18 32 48.0
i 18 32 56,5
ipP 18 33 01.2
De iP 18 33 06.1
Kurile Islands. h = 45 knm
(up,Ud).
" 14 Up i(P) 18 36 43.0
i 18 37 26.5
" 14 uUp ip 18 39 5T.4
" 14 va ip 18 48 57.0
" 14 up ip 18 57 45,5
Uud 1P 18 57 52.4
Kurile Islands (h = N).
" 14 uya ip 19 03 05.0
i(pP) 19 03 16.2
" 14 up 4P 19 05 3L4.2
Ki iP 19 Ok 50.7
Um iP 19 05 11.k
Uud iP 19 05 42.4

"

"

"

1"

Kurile Islands.

N Origin time = 18 54 34,

14 sk 4P 19 15 01.3
1h  Ki iPg 19 17 13.7
iLgl 19 17 4k.0
ise 19 17 48.0
D = 290 km = 2.6°,
Origin time = 19 16 22,
Explosion?
1k va ipg 19 26 00,5
isg 19 26 25,4
iRg 19 26 32,5
D= 210 km = 1.9°,

Probably explosion.
14 Ki ipg 19 36 k0.5
iLgl 19 37 11.3
D = 290 km = 2.6°,
Origin time = 19 35 L9,
Explosion?

14 Ki iPg
(cont.)

19 56 15.6
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary

1969
Aug .

”

"

”

”

1k

14

1k

ik

14
14

1k
1k

1k

(cont.)

Ki iLgl 19 56 45,7
iSg 19 56 g0.0
D =290 km = 2,6",

Origin time = 19 55 24,
Explosion?

Up P 20 09 ks
i 20 10 18.0
Ki iPg 20 18 Lk,.2
ilgl 20 19 1bk,2
isg 20 19 18,1

D = 290 km = 2,6°,
Origin time = 20 17 52.
Explosion?

Up iP 20 26 46,5
ipP 20 26 56.7
micr sec

P Z' 0.1 0.6

Ki iP 20 26 01.5
Sk iP 20 26 37.h4
Um iP 20 26 21.8
ud iP 20 26 52,7
De iP 20 27 10.2
Japan. h = 45 km (Up,Ud).
Up i(P) 20 53 50.5
Um iP 21 21 35,0
Uuda iP 21 22 06,5
ipP 21 22 16,1

De iP 21 22 24,3
Kurile Islands. h = 35 km
Ki iP 21 27 37.3
vd iP 21 46 14,3

Kurile Islands,
rigin time = 21 35 06,

Up iP 21 55 54,2
i 21 56 11.3
iPP 21 56 22,6
eS 21 59 4o
micr sec
Mx E 1.6 17
Mx N 1.4 18
Mx Z 0.7 12
D = 2400 km = 23 1/2°
(cont. )

1969
Aug. 1’4 ( cont., )
Ki eP 21 57 02
micr sec
Mx E 1.0 14
Mx N o.b 12
Mx Z 0.5 10
Sk eP 21 56 37
Um iP 21 56 26.5
is 22 00 53
ua ip 21 56 02,7
i 21 56 13.8
De iP 21 55 30.2
i 21 56 26.7

Turkey (h = 20 km).
M= 4,7 (Up,Ki).

" 1k Ud 1P 22 03 55,1
c Kurile Islands.
Origin time = 21 52 47,
—~—~——
" s Up ip 22 20 56,7
c i 22 21 03,8
" s up ip 22 23 24,7
c i 22 23 31.5
micr sec
P Z' 0.1 0.5
Mx E 0.4 16
Mx N 0.5 18
Mx Z 0.9 1k
Ki iP 22 22 38.6
micr sec
Mx E 0.8 18
Mx N 0.8 19
Mx Z 1.3 18
(va). Sk iP 22 23 14.5
Um iP 22 22 59.6
ud iP 22 23 30.8
De iP 22 23 49,2

Kurile Islands (h = N),.
M= lh9 (UP,K]..).

i " 14 ya ip 23 08 31,2

(Kurile Islands).

" 14 Up ipP 23 17 10.6
Um iP 23 16 U5}
ud iP 23 17 16.3

Kurile Islands.
igin time = 23 06 08,

" i uUp ip 23 k4 25,9
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"

1"

7"
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Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary

i up iP 23 59 10.0 C
ipP 23 59 20.7
micr sec
P Z' 0.1 0.8
Mx E 0.6 20
Mx N 0.6 20
Ki iP 23 58 16,6 C
ipP 23 58 28.9
micr sec
P Z' 0.1 1,0
Mx E 0.5 14
Mx N 0.6 18
Mx Z 0.6 1k
Sk iP 23 58 53,2 C
Um iP 23 58 k1,7
Uud 1P 23 59 12.8
De 1P 23 59 35,0 C
Kamchatka, h = 40 km
(Up,Ki,Um,De).
m= 6,0, M=5,0 (Up,Ki).
15 Up i(P) 00 11 37.7
15 Ud eP 00 14 42
15 Up iP 00 23 48,2
15 Ud &P 00 L9 24
15 Uua iP 00 54 30.1
Kurile Islands.
Origin time = 00 43 22,
R
15 Up iP 01 12 36.3
i 01 13 09.4
i 01 13 14.6
15 Um iP 01 17 56.9
- ua ip 01 18 27.8 ¢
Kurile Islands (h = N).
15 Up iP 01 48 45,9
15 Up eP 01 52 09
15 S8k iP 01 55 47.9
Ud eP 01 55 L9
Costa Rica (h = 10 km),
15 Up &P 02 41 22

1969
Aug.

"

15

15

Ki

Un

Mx E
Mx

Mx
Mx
Mx
ePP
iPS
eSS

N =

New Guinea (h = 20 knm).
M = 5.3 (Up,Ki).

Up

Ki

Um

ud

De

iP
ipP
is

EEEUJM"U
ONZHZMI&

o)
]
-3
-3
o

-

§:§:§:03CD*U'v v iy o] g,igtg

oNZHEHNNZEH

[w)
1]
(o)
O
(o]

e e (s
avko)
=) g

ipP

ok 43 07.0 C
ok 43 17.9
ok 52 09
miecr sec
0.8 1.0

13

12

17

18

19
69 1/2°.
ok k2 20.9 C
o4 42 33,3
ok 50 k4o
micr sec
6
7
11
1.0
13
12
18
19
18
62°.
ok 42 56.6 ¢
ok 43 08.6
o4 42 41.8 C
ok 42 54,2
ok 51 27
ok 43 13.0 C
o4 43 24,5
ok 43 30.6 C
ok 43 k2,1

L 3

L]
It ownE O

1
1
k
2
3
km

o e o » o o
W OO I\ O\ & W

E'HN\0.0HO}—'OO

Kurile Islands, h = 45 knm
(Up,Ki ,Sk,Um,Ud,De).
m=6.3, M=5,9 (Up,Ki).
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Sk = Skalstugen, Um = Umed, Ud = Uddeholm, De = Delary

1969 1969
Aug., 15 Up iP Ok 51 21,k Aug, 15 (cont.)
ipP o4 51 33.2 Sk 1P
Ki iP ok 50 36.8 Um iP
Sk iP ok 51 10.7 va ip
Um iP 0% 50 55,9 De iP
ipP Ok 51 07.9 Kurile Islands
uad 4P ok 51 27,0
ipP ok 51 39,3 " 15 Up iP
Kurile Islands. h = 45 km ipP
(Up,Um,Ud). iSKs
Origin time = OL4 40 15. is
- isp
" TSTTUE 1P 05 1k 1k.s5
Ua iP 05 14 45,4 P Z
ipP 05 14 56.6 P A
Kurile Islands. h = 40 km (Uad). SKS E
Origin time = 05 03 38, SKS N
PO S E
" 15 Uua ipP 05 33 12.3 S N
Kurile Islands. Mx E
Origin time = 05 22 04, ... Mx N
T Mx z
" 715 Up iP 05 46 22,2 D = 9800
i 05 46 38,7 Ki iP
ipP
" 15 Up iP 06 29 40,5 isP
micr sec i8S
P Z2' 0.1 0.9 iP'p!
Mx E 0.4 15
Mx N 0.5 17 P E
Mx Z 0.5 16 P N
Ki iP 06 28 sk, 4 P Z
micr sec P A
P Z' 0,1 1.0 S E
Mx E 0.6 16 S N
Mx N 0.5 16 S yA
Mx Z 1.0 16 S z!
Sk iP 06 29 31.3 P'P' 2
Um iP 06 29 15,5 Mx E
ipP 06 29 26.5 Mx N
Ua ip 06 29 46,7 C Mx Z
ipP 06 30 00,5 D = 9050
De iP 06 30 OL.1 Sk iP
Kurile Islands. h = 45 km i
(Um,Ua). Um iP
m= 6.0, M= 5,0 (Up,Ki). ipP
is
" 15 Sk iP 07 25 k2.8 ¢ Uud iP
Un iP 07 25 18.5 iPP
ua iP 07 25 43,2 eSKS
Tibet (h = N). De iP
ipP
" 15 Up iP 07 32 53,2 (cont.)

(cont.)

1.3

L
OO o ONE W

OE‘NI\)OI—‘OOOH
(@») .
1

I—JT\JOOE
L] . .
FOEO 0

OE.I\)I—'I'\)OOF—‘U\)J:‘
[ ]
hwhpor o

[o ]
\n
= &

09 03 38

08 sk4 12.5 ¢
08 57 46.7
09 Ok4 08

08 54 23,8 ¢
08 55 36.5
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary

1969
Aug.

"

n

15

D

15

15

(cont.)

Mariana Islends. h = 300 km
(Up,Ki,Um,De),

m = 6.&, M= 5.6 (UP'Ki)n

M not corrected for focal depth,

Un iP 09 12 04,3
Up iP 09 59 01.2
micr sec
P Z' 0.1 1.0
Ki iP 09 58 15.0
miecr sec
P Z' 0.1 1.0
Sk iP 09 58 50.7
Um iP 09 58 35.9
ipP 09 58 51.9
ua iP 09 59 06.7 C
ipP 09 59 18,9
De 1P 09 59 24,7
Kurile Islands. h = 50 km
(Um,ud).
m = 6,0 (Up,Ki).
Up iP 10 13 24,9
ipP 10 13 37.6
eS 10 22 29
miecr sec
pP Z2' 0.2 1.3
S N 1.3 11
Mx E 1.2 16
Mx N 2.4 15
Mx Z 3.8 15
D = 7700 km = 69 1/2°,
Ki iP 10 12 39.8
ipP 10 12 54,5
es 10 21 04
micr sec
P E 0.3 6
P N 0.3 10
P Z 0.7 8
P Z2' 0,1 1.1
s E I, ‘11
S N 1.0 10
Mx E 3.4 15
Mx N 5.4 15
Mx Z 9¢3 16
D = 6950 km = 62 1/2°,
Sk iP 10 13 15.3
ipP 10 13 28.0
Un iP 10 12 59.9
ipP 10 13 14,0
iX 10 13 24,9

(cont,)

1969
Aug.

"

"

15

15

15

15

(cont., )

Umn iS 10 21 L1

ud iP 10 13 30.7
ipP 10 13 45,4
iX 10 13 56.0

De iP 10 13 48,1
ipP 10 1k 03,0

Kurile Islands, h = 50 km

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

m= 6.0, M=5.8 (Up,Ki),
This earthquake exhibits
longer periods of PZ' than
the other aftershocks,

Up iP 10 22 30,3 C
Ki iP 10 21 45,5
Uud iP 10 22 36.4

Kurile Islands,
Origin time = 10 11 29.

Uuda iP 10 45 10.1
Kurile Islands (h = 110 km).

D = 530 km = 4.9°,
10 55 10

10 53 54,0

Jorthwest Rugsia,
67.5°N, 33.1°E.

Origin time = 10 51 01,
Explosion?

11 %0 57.2
miecr sec
Z' ‘0.l 0.5
11 %0 10,8
micr sec
"0l 1.0
0.5 15
0.k 15
00? 15
Lo 46.7
11 40 32,0
11 41 02.T C
11 k1 11.3
De 11 41 21.8
Kurile Islands., h = 30 km
(ua).
m = 6,1 (Up,Ki).

Up iP

N=HNa

Sk
Um
Ud

g HERERE™ &
[
[



International

Seismological
Centre

Up = Uppsala, Ki = Kiruns,

1969

Avg, 15
" ls
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7" 15
" 15
1" 15
" 15
1i] 15
" 15
" 15
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1969
Up iP 11 58 k1.9 Aug. 15
Ua iP 11 58 L7.9
Kurile Islands (h = N),
Up iPKP 12 38 47.3
i 12 38 56,9
Ki iPKpP 12 38 28.3
micr sec
PKP Z' 0.1 1.2
Sk iPKP 12 38 42,5 ¢ " 15
Un  iPKP 12 38 37.7 ¢
Ud iPKP 12 38 48,8
i 12 39 00.7
New Zealand (h = 45 knm),
Up iP 1k 20 59.6 " 15
Ki ipP 14 20 14,1 ¢
Um iP 14 20 34,5
ua ip 14 21 o05.2 C
Kurile Islands (h = 25 km).
Sk iP 14 30 34,5
ua i(p) 14 35 54,6
ua ip 1k 56 49,5 " 15
Ki iPg 15 55 45,9 "5
isg 15 56 19.7
D =290 km = 2,6°,
Origin time = 15 54 s5),
Explosion?
Cf Aug. 14, 19 17 - 20 18,
Up iP 17 07 24.6
Ki 4P 17 06 39.8
Ua ip 17 07 30.8
Kurile Islands (h = N).
Up iP 17 11 52.4 " 15
i 17 12 04.3
Ki ip 17 11 07.1
Sk iP 17 11 k2,2
Um iP 17 11 27.7
Ua 4ip 17 11 58,2 ¢

Kurile Islands (h = 150 km),
If the second phase at Up is
interpreted as PP, the depth
becomes 45 km, i.e, the same
as for the majority of the
aftershocks,

Un eP 18 08 33

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

Sk eSKP 19 25 19

Un iSKP 19 25 17.1

Ud iPKP 19 22 38.2
iSKP 19 25 30.3

De iPKP 19 22 49,1
iSKP 19 25 38.7

Tonga-Kermadec Islands

(h = 520 km).,

Ki ipg 19 22 43,5
iLgl 19 23 %3.6
D = 290 km = 2,6°,

Origin time = 19 21 52,

Explosion?

ki ip* 19 45 30,3
in 19 )45 3309
iLgl 19 46 0ok,.1
isg 19 L6 Q6.2
D = 270 km = 2,4°,

Ud eLgl 19 47 47

Probably Swedish Lapland,
Origin time = 19 i 47,
Explosion?

ua ip 19 46 23.9
Up iP 20 17 21.8
ipP 20 17 31.2
Ki iP 20 16 35.8
Un iP 20 16 56.8
ipP 20 17 08.5
va iP 20 17 27.5
ipP 20 17 35.9

Kurile Islands. h = 35 km
(Up,Um,Ud).

Agreement among pP not quite

satisfactory,
Up iP 20 58 48,2
mier sec
P Z' Ool 007
Ki iP 20 58 03,2
Sk iP 20 58 38.3
Um iP 20 58 23.4
Uua ipP 20 58 54,6
ipP 20 59 03,2
De iP 20 59 11.7
ipP 20 59 25,1
Kurile Islands. h = 40 kn

(ua,De).



15

15

15

15

15

15

15

S altc]

Ud

Kurile Islands.
Origin time

Ki iP

Um iP

Ud iP
ipP

Kurile Islands. h = 45 km (U4),
Origin time = 20 51 46,

P
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iP
iP
iP
iP
iP

20 48 o7.

21 02 23,2
21 02 53.7
21 03 05.L

Up iP 21 04 17.2
Ki iP 21 03 31.0
Un iP 21 03 51,2
ua iP 21 o4 23,0
Kurile Islands (h = N).
Up iP 22 29 09,2
Up iP 22 54 51,0
i 22 55 00.0
is 23 03 52
micr sec
P 0.1 0.6
Mx 0.6 16
Mx 0.7 17
Mx 0.8 17
D= km = 69°,
Ki 1P 22 54 07.0
micr sec
P ¢ 5 A U
Mx 1.0 19
Mx 0.8 17
Mx 1.2 16
Sk iP 22 54 41,8
ipP 22 54 55,5
Un iP 22 54 27.2
is 23 03 03
ud iP 22 54 57,8
ipP 22 55 10,7
De iP 22 55 15,5
Japan. h = 50 km (Sk,Ud).
m=6.1, M= 5,1 (Up,Ki).
Uua iP 23 08 17.7
ipP 23 08 29,4
Kurile Islands. h = 45 km
Ki ipP 23 23 49.3
(cont.,)

s

1969
Aug,

"

"

16

15

16

16

16

16

( 16

16

Origin time = 02 43 17.
o Sl o R

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

(cont.)

ua ip 23 24 29,4 ¢
ipP 23 24 40,3

Kurile Islands. h = 40 km

(ua).

Origin time = 23 13 21.

Up eP 01 27 1k

Ki iP 0l 26 47,1

Um P 01 26 58

ua iP 01 27 21.6

Mariana Islands (h = 35 kn).,

Up iP 01 38 08.0

Uud iP 01 38 14,5 ¢
i 01 38 22,7

De iP 01 38 32.7

Kurile Islands (h = 45 km).

Ki eP 02 53 34

Ud eP 02 54 25

Kurile Islands,

Up iP 03 25 38.8
Ki iP 03 24 52,9
Uua ipP 03 25 44,7 C

Kurile Islends,

_Origin time = 03 14 37,

Up iP 03 39 08.8
ipP 03 39 20.5
Ki iP 03 38 23.8 ¢
Sk iP 03 39 00.0
Un iP 03 38 LL.3
ud ipP 03 39 15.1 C
ipP 03 39 26.8

Kurile Islands., h = 45 km
(up,ud).

Kik iPg ok 10 16.7

D=320 km = 2,9,

Skl ePg ok 10 22
/ isSg

ordland, No
66.7°N, 13.6
Origin time = 04 09 20,

rvay,
OE.

Ki iP
(cont.)

06 20 11.6




International

Seismological
Centre
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”
”n

n

16

16

16

16
16
16

16

(cont.)
Ki i
is
Sk iP
is
Umn iP
i
is
i
Jan Mayen.
Up iP
Ki iP
ua 1P

Kurile Islands.
Origin time

Ua iP
Tadzhik SSR.
Up 1P
Ud iP
Up iP
P
Ki iP
P
Sk iP
Umn iP
Ua iP
i
De 1P

Kurile Islands (h = 5

Zl

Z'

- 51 =

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

06 20 20.2
06 22 13.1
06 20 1T.k4
06 22 07.2
06 20 47.1
06 20 55,2
06 23 15.5
06 23 30.0

06 35 34,4
06 3k 47.8
06 35 Lo.0 C

06 24 32,

07 31 07.3

08 46 32.9
08 50 21.4

08 58 53.7 C
micr sec
0.1 0.6
08 58 07.8
micr sec
0.1 1.0
08 58 L43,9
08 58 29.1
08 58 59.8
08 59 05,8
08 59 17.1 ¢
0 km).

c
C
C

m= 6,1 (Up,Ki).

Up

Sk
Um

ud

De

=

Nt

N =

09 14 1k.6
micr sec
0.4 15
0.9 18
1.0 16
09 13 29,8
micr sec
1.2 18
007 18
1.3 18
09 1k 04.6
09 13 50.1
09 23 33
09 14 21,0
09 1k 29.8
09 1k 39.5

Kurile Islands (h = 40 km).
M= 5.1 (UP’Ki)’

1969
Aug.

”

"

"

16
16

16
16

16

16

16

16
16
16

16
16
16
16

Delary

35 28.9

13 56.8 ¢
13 11.3
14 02,7
= 60 kaQ

ks o2.4

11 01.6
11 28.2
12 19.6
13 56

14 10.7

51 23.7
51 52.4
2.9 -

54 42,2
55 13.4
= 45 km),

00 38.9
01 06,2
01 17
2.9°,
0ok 09

09 02
23 50.8

01 0k,0
01 12.5

22 5k.1
51 30.4
02 56.3

26 34,3 ¢C
26 L48.4
35 34
r sec

3

2

0.8

4

18

Up iP 09
Up 1iP 10
Ki iP 10
Ud iP 10
Kurile Islands (h
Up iP 10
Ki iPn 12
iPg 12
ilgl 12
Sk elgl 12
iSg 12
Probably northwest Russia.
Explosion?
Ki iPg 12
iSn 12
isg 12
D=320 km =
Um iP 12
Ud iP 12
Kurile Islands (h
Ki iPg 13
iSn 13
eSg 13
D=320km =
Sk e(sg) 13
Up eP 13
Ua iP 13
uda ipP 14
i 14
Up iP 14
Up iP 14
Up iP 15
Up iP 15
ipP 15
is 15
mic
P N 0.k
P Z 0.8
P Z' 0.8
S E 0.2
Mx E 0.8
Mx N 2.k

(cont.)

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

1969
Aug.

"

16

16
16

(cont.)

Up micr sec
Mx Z 1.7 18 o
D = 7600 km = 68 1/27.

Ki iP 15 25 48,6 ¢
i 15 25 58.8
i 15 26 16.8
is 15 34 12
micr sec
P Z 0.8 6
P Z' 0.7 1.0
s E 04 g
S N 0.3 7T
Mx E 3.1 18
Mx N 2.5 17
Mx Z k4,1 18
D = 6850 km = 61 1/2°,
Sk iP 15 26 24,4 ¢
Un iP 15 26 08,7 C
ipP 15 26 21,7
is 15 34 47
ua ip 15 26 4ok ¢
i 15 26 49,7
ipP 15 26 55,0
De iP 15 26 57.9 C
Kurile Islands. h = 50 knm
(Up,Um,Ua).
m= 6.3, M=5.,6 (Up,Ki).
Up iP 16 19 k2,4
Up iP 17 2k k6.6 ¢
ipP 17 25 00.4
is 17 33 4k
micr sec
P Z' 0.3 0.8
Mx E 0.5 17
Mx N 0.8 19
Mx Z 0.9 18
D = 7650 km = 69°,
Ki iP 17 24 01.6
ipP 17 24 15,6
micr sec
P Z' 0.4 1.0
Mx E 1.1 17
Mx N 0.8 17
Mx Z 1.4 17
Sk iP 17 2k 36,7 C
i(pP) 17 24 53,7
Un iP 17 24 22,3 ¢
ipP 17 24 36.1
is 17 33 02
ua ipP 17 2k 53,0 C
ipP 17 25 06.5

(cont.)

1969
Aug » 16

L

"

A

n

"

”

"

n

”

16
16
16
16
16
16
16

(cont.)
De iP 17 25 10.8
ipP 17 25 24.5
Kurile Islands, h = 50 km
(Up,Ki yUm,Ud,De).
n = 6.5, M = 5.1 (UP,Ki)o
Up iP 18 06 30,9
Up iP 18 36 38.2
ud iP 19 02 1k.9
197 R 4 21 11 53.2
Up iP 21 26 19.6
Up iP 21 36 34,4
Up iP 21 45 23.5
Uua ip 21 L5 29,3
ipP 21 45 41,6
Kurile Islands, h = 45 kn
(ua).

Origin time = 21 34 21,

X /__..——-——-...__\______________%_

T ———

16 Up iP 22 12 54,6
16 Up ipP 22 32 00,2
Ki iP 22 31 14,0

ua ipP 22 32 06,0

Kurile Islands,

J4_-___Q£i§iﬂkffff = 22 20 58,

16
16

16

17

17

17

"\n\__\’—\
Up e(P) 23 11 20

Uva 1P 23 16 51.6
i 23 17 02.3

Ti en-Sha.n )

Up iP 23 36 29,1

Uud iP 23 36 34,5

Kurile Islands.
Origin time = 23 25 27,

Up iP 00 44 08,6
Ua iP 00 4k 10,7
ua iP 01 17 18.6

i 01 17 33.8
Up iP 01 48 58.9
ud iP 01 49 Ok, k4

Kurile Islands.
Origin time = 01 37 56.
»/-M’

PO



International

Seismological
Centre

“ 53 =

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

1969 1969
Aug, 17 Up iP ok 46 22,5 Aug. 17 (cont.)
i Ok k6 32,5 Sk iPKP 10 29 09,1
Sk eP ok k7 03 Um  iPKP 10 29 04,0
Uud 1P ok k6 30.6 Ud  iPKP 10 29 12.3
i ok 46 39,7 De iPKP 10 29 18.4
De iP o4 45 58,8 Solomon Islands (h = 70 km).
Crete.
" 17T Up iP 11 47 48,5 C
" 17 Up iP 06 03 23.9 ipP 11 48 00.6
ipP 06 03 35.0 micr sec
Ki iP 06 02 39,0 P Z' 0,1 0.8
ipP 06 02 49,8 Ki iP 11 47 03.5
Sk eP 06 03 14 ipP 11 47 16,4
' Um iP 06 02 58.7 Sk iP 11 L7 38.6
ud ipP 06 03 30.0 C ipP 11 47 51.2
ipP 06 03 L1,3 Umn iP 11 47 23,8 C
Kurile Islands, h = 40 km ipP 11 L7 36.7
(Up,Ki,ud). ua iP 11 47 54,6 C
ipP 11 48 06.5
" 17T Up iP 07 35 28.4 Kurile Islands. h = 45 km
(Up,Ki ,Sk,Um,Ud).
" 17T Up iP 08 35 52,7
Ki iP 08 34 58.8 " 17T Up iP 11 50 k1.5
Sk iP 08 35 29,0 , Ki iP 11 49 56.1
vua ipP 08 35 51,0 C Uud iP 11 50 L7,k
De iP 08 36 14.3 Kurile Islands.,
Unimak Island (h = 50 km), Origin time = 11 39 39.
" 17 Ki iPg 09 19 12,0 " 17 Up iP 12 05 39.7 C
iSg 09 19 L48.0 ipP 12 06 11
D = 310 km = 2,8°, is 12 14 24
Origin time = 09 18 17. isS 12 15 21
Explosion? micr sec
P Z' 0.6 1.0
" 17 Ki iPg 09 40 05,1 S E 0.3 5
iSg 09 40 43.3 S N 0.3 5
D = 310 km = 2,8°, Mx _E 0.6 17
- Origin time = 09 39 10. Mx N 0.7 1k
Explosion? Mx Z 0.9 19
D = 7500 km = 67 1/2°,
" 17T Ki ipg 09 56 02,2 Ki iP 12 0k 56,4 ¢
iSg 09 56 38.3 is 12 12 52
D= 310 km = 2.8°, i 12 13 03
Origin time = 09 55 07, micr sec
Explosion? P Z' 0.5 0.9
Mx E 0.6 15
" 17 Ki iPg 10 13 22,7 Mx N 0.6 16
isg 10 13 38.7 Mx Z 1.0 18
D = 310 km = 2,8°, D = 6800 km = 61°,
Origin time = 10 12 28, Sk iP 12 05 31.9 C
Explosion? i 12 05 41,1
iPP 12 07 56.9
n 17 Up iPKP 10 29 10.1 Um iP 12 05 15.6 C
(cont. ) (cont.)
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umeé, Ud = Uddeholm, De = Delary

1969 1969
Aug. 17 (conmt.) Aug., 17 (cont.)
Umn iSs 12 13 40 Sk iP 18 17 k0.9
vda iP 12 05 46,8 C Um i(P) 18 17 52.6
is 12 14 39,2 vua iP 18 17 07.9
De iP 12 06 03.4 C i 18 17 13.2
i 12 08 27.k4 De iP 18 16 33.2
iPP 12 08 k2,1 Ionian Islands,
Japan. h = 130 km (Up).
m= 6,1, M=5,1 (Up,Ki), " 17 Up iP 18 20 13.2
M not corrected for focal ipP 18 20 26.3
depth. Ki iP 18 19 27.7
ipP 18 19 L40.7
. " 17 Up iP 12 11 04.6 Um iP 18 19 48.2
’ va iP 18 20 19.2
" 17T ua ip 12 19 34k ipP 18 20 32.8
De iP 18 20 L1.7
" 17T Ua iP 12 33 48,7 Kurile Islands, h = 50 km
(Up,Ki,Ud).
" 17 Ki iP 12 44 58,8
ua ip 12 45 23,5 " 17 De iPKP 18 46 03.1
i 12 45 29,2 Loyalty Islands (h = 30 km).
Molucca Passage (h = 40 km).
" 17 Up iP 20 25 40.9
" 17T Up iP 13 23 38.0 i 20 25 51,7
Ua iP 13 23 48,1 eS 20 36 04
micr sec
" 17T Ki iPg 14 02 33.8 P E 0.3 6
isSg 1k 03 08,0 P N 0.6 7
D = 290 km = 2.6°. P 72 1.3 7
Origin time = 14 01 k2, P Z' 0,1 1.0
Explosion? S E 1.0 7T
S N 2.2 7T
" 17 Ki iPKP 1k 16 45.8 D = 9450 km = 85°.
Sk iPKP 14 16 57.3 Ki iP 20 25 20.3 C
New Hebrides Islands i 20 25 33.1
(h = 210 km), is 20 35 23
mier sec
- " 17 Up iP 15 00 11.6 P E 0.8 7
ua ip 15 00 17.4 P N 0.6 8
Kurile Islands. P Z 2.2 7
Origin time = 14 49 09, P Z' 0.3 1.5
: S E 1.3 8
" 17 Sk eP 15 31 15 D = 9000 km = 81°,
ua iP 15 31 17.9 Sk iP 20 25 19.1 C
Mindanao (h = 80 km). Um iP 20 25 29.7
i 20 25 35.3
" 17 Uda ePKP 16 25 47 is 20 35 k2
De iPKP 16 25 58.5 ud iP 20 25 31.6
Fiji Islands (h = 610 km). i 20 25 36.4
De iP 20 25 47.3 C
" i7T Up iP 18 17 01.1 i 20 25 54,3
i 18 17 05.5 Gulf of Californias (h = N),
micr sec m = 6,2 (Up,Ki).

P Z' 0.1 0.7
(cont.)
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1969
Aug.

"

17

17

- 55 -

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

(cont,)
De iP

20 4o

Gulf of California.
h = 30 km (Up,Ki,Sk,Um,Ud).

1969
Up eP 20 27 30 Aug, 17
iPP 20 30 50
is 20 37 57
micr sec
P E 0.4 6
P N 1.1 6 " 17
P Z 2.4 6
S E 1.7 6
S N 16 1k " 17
Mx E Lo 23
Mx N 65 18
Mx Z 76 g3
D = 9450 km = 85,
Ki P 20 27 08,3
i 20 27 22,1
is 20 37 14
micr sec " 18
P E 1.6 6
P N 1.1 6
P Z 4,0 6
P Z' 0.5 1.6
S E 4,8 11
S N 7.7 1b
Mx E 52 1k
Mx N 48 17
Mx Z Th 15 " 18
D = 9000 km = 81°,
Sk iP 20 27 09.3 ¢
i 20 27 16.k
Un iP 20 27 21.9
is 20 37 34
Ud iP 20 27 23,1
i 20 27 37.3
De iP 20 27 35.6 " 18
i 20 27 43,1
Gulf of California (h = N).
m=6,6,M=17,2 (Up,ki).
Multiple P: in average of
this and the preceding case,
P is followed by later onsets
after 6.4 sec and 12.9 sec.
Up 1P 20 39 58.5 C
ipP 20 40 06.5
Ki iP 20 39 34,7 C
ipP 20 39 k2.0
micr sec
P Z' 0,1 l.2
Sk iP 20 39 36.8 C
ipP 20 39 us,0
Um iP 20 39 49,k
ipP 20 39 56.7
Ud iP 20 39 50.3
(cont.) " 18

01.9

Ki iP 20 57 55.2
Molucca Passage (h = 25 km).
Ki iP 22 32 50,8
Um 1P 22 33 05.5 ¢
ipP 22 33 15.4
ua ip 22 33 06.5
ipP 22 33 16.4
Gulf of California.
h = 35 km (Um,Ud).
Up iP 00 19 k9,2
Ki  iP 00 19 03.3
Um iP 00 19 24,2
Uud iP 00 19 54,9 C
ipP 00 20 01.8
Kurile Islands., h = 25 km
(ua).
Origin time = 00 08 47, .
Up iP 00 21 32,4
Ki 1P 00 20 47.3
Um iP 00 21 08,1
ua iP 00 20 38.9
ipP 00 20 50,k

Kurile Islands, h = 45 km
(ud).

Up ePKP2 01 24 31
ePP 01 28 21
micr sec
Mx E 1.4 19
Mx N 2,7 19
Mx Z 2.6 20
Ki ePKP 01 24 01
iss 01 48 38
micr sec
Mx E 1.9 17
Mx N 2.4 19
Mx Z 3.2 20
Sk iPKP 01 24 01.4
Um  ePKP2 01 24 34
iSKKS 01 35 10
i8S 01 48 36
Uda iPKP2 01 24 28.3
De ePKP2 01 24 25

South Pacific Ocean (h = N).
M= 6.2 (Up,Ki).

ud

ip

01 k40

32.6
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary

1969
Aug .

"

”"

”

”

18

18
18

18

18

18

Ki iP 01 51 34,2
Sk eP 01 51 36
Un iP 01 51 L8.7
ua iP 01 51 49.9 ¢
Gulf of California (h = N).
Ud iP 02 32 42,2
Ki eP 02 41 36

e 02 41 k2
Sk eP 02 41 38

i 02 L1 Lk k
Un iP 02 41 50,6

i 02 41 56,2
Gulf of Californis
(h = 30 km),
Double P; cf Aug. 17, 20 27.
Sk eP 03 09 58
ud iP 03 10 14.7
De iP 03 10 25,7
Gulf of California (h = N).
Up iPKP2 03 16 01.6
Um iPKP2 03 16 06.5
Ua iPKP2 03 15 53.2
South Pacific Ocean (h = N),
Up iP 03 34 29,7

i 03 34 4k,7

ePP 03 37 Lk

is 03 45 01

micr sec

P Z 0.5 6

PP Z 0.4 5

Mx E 1.4 219

Mx N 3.3 18

Mx Z 2.9 18

D = 9500 km = 85 1/2°.
Ki iP 03 34 05.3 C

eS 03 bkl 14

micr see

P E 0.4 5

P Z 0.8 7T

P Z' 0.5 2.2

S N 0.5 9

Mx E 2,4 18

Mx N 3.0 18

Mx Z 4.5 17

D = 9000 km = 81°,
Sk iP 03 34 08,2
Um iP 03 34 18.3
Ua iP 03 34 20.4
De eP 03 34 34
Gulf of California
(h = 20 km).

m= 6.0, M=5,8 (Up,Ki).

1969
Aug.

"

"

18

18

18

18

18

18

Ki eP 03 57 55
Um iP 03 58 09.8
ud eP 03 58 12

Gulf of California (h = N).

Up iP ok 07 22.7
i Ok 07 30.3
iPP ok 10 45,3
mier sec
0.8 18
1.8 18
1.7 18
ok 06 59.7
o4 07 07.8
micr sgec
' 0,2 1.6
2.2 17
1.9 18
2.8 16
o4 07 02
ok 07 08.8
ok 07 12.3
ok 07 1k.b
oh 07 22.6
ok 07 15
De i(P) ok 07 34.5
Gulf of California (h = N),
M=5,7 (UPaKi)O

N =

Ki

TRERR

N = B

Sk

Um

PEETRERET

Ud eP

Multiple P,
Up iP 04 17 25.4
Sk ip 0% 17 09.2
Un eP ok 17 24
uda iP Ok 17 11.4
i Ok 17 14.3
Panama (h = 30 km).
Ki eP ok Lk 46
Sk eP ok Li s1
Un iP 04 45 02.8
Ud eP ok L5 oh
Gulf of California (h = N).
Up iP 05 37 27.h
Ki iP 05 36 50,3
Sk iP 05 37 22.6
1 05 37 28.8
Umn iP 05 37 06.0
Uda iP 05 37 34.0
Japan (h = 45 km),
Ki eP 05 47 03
Umn iP 05 47 25.0
va iP 05 47 55.8

5, Kurile Islands.
Origi ime-= 6 48
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary

1969
Aug. 18 Ud eP 07 02 23
i 07 02 41,2
Kurile Islands (h = 60 km).
" 18 Ki iPKP 07 56 20.6
ipPKP 07 56 56.9
Sk iPKP 0T 56 32,0
1pPKP 07 57 08.4
Un iPKP 07 56 27.1
ipPKP 0T 57 03.2
Ud iPKP 07 56 36.8
ipPKP 07 57 13.3
De iPKP 07 56 43,2
ipPKP 07 57 19.4
New Hebrides Islands.
h = 140 km (Ki,Sk,Um,Ud,De).
" 18 Up iP 0T 59 45,2
i 07 59 55.5
Ki iP 0T 58 57.9
Um iP 07 59 22.1
ua iP 0T 59 51.7
(Kurile Islands).
" 18 Up iP 08 01 00,8
" 18 Up iP 08 03 k44,8
is 08 1k 13
micr sec
S N 0.4 o9
Mx E 0.5 18
Mx N 0.9 18
Mx Z 0.8 %6
D = 9550 km = 86",
Ki iP 08 03 21.1
mier sec
Mx E 1.0 16
Mx N 0.8 17
Mx Z 1.0 16
Sk eP 08 03 20
Un iP 08 03 31.2
Ud eP 08 03 33
i 08 03 52,2
Gulf of California
(h = 30 km).
M= 5.3 (Up,Kki).
it 18 uva ipP 09 39 18.8
Kurile Islands,
- Origin time = 09 28 11. J
" 18 Ki iPg 10 14 28.1
isg 10 15 02,9

D = 300 kn = 2,7°,
Origin time = 10 13 34,
Explosion?

1969
Aug.

"

L

"

18

18

18

18

18

Up iP 11 00 46,9
i 11 01 36.9
Ki iP 11 00 01.9
Um iP 11 00 22.9
va iP 11 00 53.4 C
Kurile Islands (h = N).
Up iP 11 54 33.1 C
is 12 03 33
micr sec
P Z' 0.2 1.0
Mx E 0.9 19
Mx N 0.9 18
Mx Z 1.2 15
D = 7600 km = 68 1/2°.
Ki iP 11 53 L46.5
ipP 11 53 56.9
micr sec
P Z2' 01 1.1
Mx E 1.4 17
Mx N 1.1 18
Mx 72 2.0 16
Sk iP 11 54 22,5
Um iP 11 sk4 07,2 C
eS 12 02 48
Uua iP 11 54 38.7
De iP 11 54 56.6 C
ipP 11 55 06.1
Kurile Islands, h = 35 km
(Ki,De).
m= 6.1, M= 5,1 (Up,Ki).
Up iP 12 16 13.6
vud P 12 16 19.6

Kupile Islands. |
Origin time = 12 05 12.

UpP isg 12 28 23.2
Skh eSg 12 30 12

UmE 1iSg 12 28 55,4
ifs} . L2 —PO—Ph—

5thonia, 59.7°N, 25.6
Origin time = 12 26 12,
Explosion?

E.

15g 1
D =290 km = 2.6,
Origin time = 13 09 46.
Explosion?
Ki iPg 13 26 54,1
isg 13 27 28.1
D = 290 km = 2.6°.
Origin time = 13 26 02,

Explosion?
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, U4d = Uddeholm, De = Delary

1969
Aug.

7"

"

17"

18

18

18

18

18
18

18

18

Ua 1P 13 58 39.1
ipP 13 58 48,8
Kurile Islands. h = 35 km (Ud).
Up iPKP 14 29 22,9 C
micr sec
PKP Z' 0.2 0.8
Ki ePKP 14 28 58
1 1k 29 05.5
Sk iPKP 1% 29 17.1 ¢
i 14 29 26,9
Um iPKP 14 29 09.1
Ud iPKP 14 29 24,3 C
De iPKP 1k 29 33.4 C
Kermadec Islands (h = 60 km).
ud i(p) 1k 59 22,3
i 1k 59 29,4
Possibly local,
Up iP 15 06 10.1
ipP 15 06 18.2
Ki iP 15 06 28,2
ipP 15 06 35.k4
mier sec
Mx E 0.6 16
Mx N 0.3 16
Mx Z 0.9 17
Sk ip 15 06 38.k
ipP 15 06 45,9
Um iP 15 06 13.5
ipP 15 06 21.2
iss 15 16 28
ud iP 15 06 25,7 C
ipP 15 06 33.6
De eP 15 06 18
West Pakistan, h = 30 km
(Up,Ki,Sk,Um,Ud).
Up iP 16 00 58.7
Ki 1isg 16 23 05.8
Sk iSg 16 23 10,2
Um iSg 16 23 35,6
Nordiand, Norway.
Explosion?
Up iP 16 L0 34,3
Kurile Islands (h = N).
Up 1iSg 17 06 26.2
Sk eSg 17 06 17
va isg 17 05 22.8

South Norway.

1969
Aug., 18 Sk &P 17 15 46
Ud iP 17 15 1k.9
De iP 17 1k 42,0
i 17 15 03.2
Crete,
" 18 Up iP 17 28 04,9
Ki iP 17 28 03.7 D
Sk iP 17 28 17.9 D
va iP 17 28 14,6 D
De iP 17 28 13.3
Sumatre (h = 140 km).
" 18 ud ip 18 Lo 33.0
Kurile Islands (h = 50 km).
" 18 Uuda 1iP 18 54 10,3
" 18 ua i(Pp) 21 28 33,0
" 18 Uua ip 23 38 49,0
" 18 Up. 1iP 23 47 38.0
" 19 U4 iPp 00 09 26.8
Kurile Islands.
Origin time = 23 58 19,
Aug. 18. .
N i
" 19 Up iP 00 12 33.5
Ki eP 00 11 L8
va iP 00 12 39.6
Kurile Islands.
“ Origin time = 00 01 EE;_///
N
" 19 Um iSKP 01 26 15.6
Uud iPKP 01 23 41.8
De iPKP 01 23 53.3
Fiji Islands (h = 650 km),
" 19 Up iP 01 52 23.k
i 01 52 30.k4
i 01 52 35.1
is 02 03 27
micr sec
Mx E 0.9 19
Mx N 1.5 19
Mx Z 1.1 18
D = 10450 km = 94°,
Ki iP 01 52 21.7
i 01 52 28.6
eSKS 02 02 53
(cont.)
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugen, Um = Umed, Ud = Uddeholm, De = Delary

1969 1969
Aug, 19 (cont.) Aug.
Ki micr sec
P Z' 0.1 0.9
Mx E 1.7 19
Mx N 3.3 21
Mx Z 3.5 21 "
Sk eP 01 52 36
i 01 52 k3.2 "
Um iP 01 52 21.1
i 01 52 26.6 "
iSKsS 02 02 43
is 02 03 25
Ua 1P 01 52 32.6 C
- i 01 52 39.7
De iP 01 52 38.9
i 01 52 43,7
Sunda Strait (h = 50 km).
M= 5,8 (Up,Kki).
Multiple P.
" 19 Up 1iP 02 30 2643
Ki eP 02 28 L2
iT 02 33 50.9
Sk eP 02 29 25
is 02 31 16.5
Um iP 02 29 3h4.1
Ua eP 02 30 13
i 02 30 22,0
i 02 30 27.1
De iP 02 31 0l1.2
Norwegian Sea (h = N).
" 19 Ua iP 02 34 28.7
i 02 35 12,2
) " 19 Ua i(p) 02 39 22.8
i 02 39 32.8
" 19 Up 1P o4 08 08.3
Ua iP ok 08 14,1
N Kurile Islands.
\\\\‘__7 Origin time = 03 57 06.
" 19 Ua iP ok 21 26.2 "
" 19 Ud iP 07 1k 5T.h4
Kurile Islands.
Origin time = 0T 03 kL9,
—~—”
" 19 Up iP 07 21 53.4
Ki iP 07 21 07.8
va iP 07 21 58.9 C "
ipP 07 22 1k.1
Kurile Islands. h = 55 km (Ud), "

Origin time = OT 10 51.

19

19
19
19

19

19
19

Uua iskp 08 15 13.7
De iPKP 08 12 28.6 C

i 08 12 43.6
Fiji Islands (h = 550 km).
Uua iP 08 Lk 16.8
ud iP 09 00 06,1 C
Up 1iP 09 00 56,9 D

is 09 09 59

micr sec

P N 0.6 5

P Z 0.9 5

P 7' 0.2 0.6

Mx E 3.4 18

Mx N 13 15

Mx z 17 15 4

D = 7600 km = 68 1/2".
Ki iP 09 00 10.7

is 09 08 36

micr sec

P Z' 0,3 1.0

s N 0.6 T

Mx E 18 16

Mx N 13 16

Mx Z 26 15

D = 6850 km = 61 1/2°.
Sk iP 09 00 L46.9
Un iP 09 00 31.0 D

ipP 09 00 Lk,0

is 09 09 08
ua ip 09 01 02.7 D
De 1iP 09 01 20.9 D
Kurile Islands. h = 50 knm
(Um).

m= 6.3, M= 6.4 (Up,Ki).
The P-~waves show clear
dilatations in this case,
contrary to the majority
of the aftershocks in this
series.

Up iP 09 05 36.1
Ki iP 09 Ok 51.0
Um iP 09 05 11.5
ua 1P 09 05 42,5 C
De iP 09 06 00.2 C

Kurile Islands.
Origin time = 08 54 3bL,

Uua iP 09 16 38.k4
Up iP 09 41 16.6
Ki eP 09 ko 31

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

1969
Aug.

"

n

n

19

19

19

19

19

19
19

19
19

(cont.)

Ua iP
ipP

De iP

Ud eP

Kurile Islands,
Origin time

Up 1P
ua iP
iPcP

Kurile Islands

b 1

1013 k1

10 29 52,0
10 29 57.9
10 30 20.L
(h = 45 km).

10 59 59.k4

sthonia, 59.7 N, 25.6 E.
Origin time = 12 01 32.

Explosion?
Up iP 12 18 00.7
Ki iP 12 17 15.3
ua iP 12 18 06.4 C
De iP 12 18 24,1
Kurile Islands (h = 45 km),
Uua 1P 12 59 55.8
Ki ipP 15 10 4k3.2
ud iP 15 11 22.9

ipP 15 11 3L.6
Kurile Islands. h = 45 km (Ud).
Up iP 16 38 57.0
Up —

micr sec

Mx E 0.8 21

Mx N 1.k 23

Mx 2 1.2 19
Ki _—

mier sec

Mx E 0.6 20

Mx N 0.7 21

Mx Z 2.0 22
Um iPP 17 51 28

iSKKS 17 58 00

eSS 18 12 16

South Pacific Ocean (h = N).
M= 5.8 (Up,Ki).

1969
Aug.

"

n

"

"

n

n

19

20

20

20

20

20

20

Delary
ua iP 19 44 13,6
Up iP 23 47 37.3
ipP 23 47 47.3
Ki iP 23 L6 52,4
Sk iP 23 47 27.4
Um iP 23 47 12.8
ua iP 23 47 43,5
ipP 23 47 53.9
Kurile Islands. h = 40 km
(Up,Ud).
Up iP 00 17 33.3
i 00 17 5k4.8
Up iP 01 38 51.4
va iP 01 38 56.8 C
Kurile Islands (h = 45 km).
ua iP 01 59 17.k4
i 01 59 29.1
Up 1P 05 45 25.6
Ki iP 05 L4 39.8
Uua iP 05 45 31.2
ipP 05 45 45.3
Kurile Islands, h = 50 kn
(ud).
ua iP 06 49 20.7
Up iP 08 00 49.3 C
eS 08 09 29
iScS 08 10 35
micr sec
P E 0.8 2
P N 2.4 2
P Z L9 2
P Z' 3.3 1.0
S E 15 B8
S N 0.5 L
Mx E 46 28
Mx N 4.7 25
Mx Z 5.2 30
D = 7300 km = 65 1/2".
K. 1P 07 59 59.9 C
iPP 08 02 0k4.0
iPa 08 03 35
is 08 08 Ok
micr sec
P 2 1.8 5§
P Z' 0.6 1.0
PP Z' 0el 142
s E 1.5 8

(cont.)
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P [

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

1969
Augs 20 (cont,)
Ki micr sec
Mx E 2.3 14
Mx N 2.2 18
Mx Z 3.1 18
D = 6500 km = 58 1/2°,
Sk iP 08 00 36.3 C
i 08 00 48.1
Un iP 08 00 23,2 C
iPP 08 02 40
iPsa 08 04 10
is 08 08 39
vua iP 08 00 54,6 C
is 08 09 Lk4,1
De iP 08 01 13.9 C
is 08 10 19.k4
Kurile Islands (h = 70 km).
ms= 6.7' M= 5.7 (UP'Ki)o
The three m=values for P at
Up average T.5, i.e.
considerably above the total
average.
" 20 U4 iP 08 21 35.7
Unimek Island (h = 25 km),
" 20 Ua ip 08 46 57,4

Kurile Islands. h = 40 km (U4).

i 20 Sk iP 09 28 20.6
Umn iP 09 28 08,6
va 1iP 09 28 28.8
" 20 U4 ip 09 3% 15.3
" 20 Ua iP 09 40 16.8
" 20 Up iP 10 23 06.1
Ki iP 10 22 20,7

Ud iP 10 23 12,1 C
) i 10 23 18.5
_ ipP 10 6.6

KiYR iPn
" 1i8n

Nortgwest Ru351a,
67.5 N, 33. 49k,

Origin time =
Explosion?

10 54 34,1
10 55 32.6

10 53 18.

1969
Aug.,

"

n

"

n

"

20

20

20

20

20

20

20

20

20

11 09 33

11 22 47
11 24 37.3
11 23 15 8

- T — A:l'“
Esthonla, 59.7 Ny 25.6 E,
Origin time = 11 20 36,
plosion?

Ki iP 11 35 25.5
Sk eP 11 35 54

i 11 36 28.9
Un iP 11 35 36.0
Uua iP 11 36 02.8
Volcano Islands (h = 100 km)
va i(P) 11 56 10.1
Up iP 11 59 01.0
ua iP 11 59 18.0
Hindu Kush.
Umn iP 12 57 04,0
Ki iPg 15 48 15.0

iSg 15 48 hg T

D=290 km = 2, 6
Origin time = 15 4T 23.
Explosion?

Ki iPg 16 04 06.5
iSg 16 Ok hl
= 290 km = 2.6°,

Origin time = 16 03 15.
Explosion?

Ki iPg 16 25 43,3
iSg 16 26 a7, .6
D=290 km = 2,6,

Origin time = 16 24 51.

Explosion?

Up iP 16 45 0 5.1

Ki ipP 16 Lk 31.6

va iP 16 4s 11.4
ipP 16 45 20,7

Japan., h = 35 km (Up,Ud),

Ki iPg 16 46 50.0
iSg 16 L7 25 6
D = 300 km = 2.7°.

Origin time = 16 45 56,

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

1969
Aug.

"

"

n

20

20

20

20

20

20

21

21

1969
Ud iP 17 53 34,2 Aug, 21 (cont.)
Un iP 00 39 15.3 C
Up e ipP 00 39 26.2
micr sec is 00 48 o4
Mx N 1.1 19 va ipP 00 39 L46.6 C
_ Mx Z 0.6 18 ipP 00 39 5T.k
Ki —_— De iP 00 40 ok.0 C
mier sec ipP 00 40 1k.T
Mx E 1.1 24 i 00 40 37.4
Mx N 0.9 23 Kurile Islands. h = 40 km
Mx Z 1.7 23 (Up,Ki ,Sk,Um,UdDe).
Un eSS 17 57 00 m= 6.0, M= 5,2 (Up,Ki).
New Britain (h = 25 km).

M = 5.5 (Up,Ki). i KiR iPn - 01 27 56.5

isd 01 28 L42.9
Up iP 18 11 11.k i
Hindu Kush.
Ki iPg 19 L4k 30.2
iSn 19 Lk 58,9
isg 19 b5 01.5
D= 320 km = 2.9, Northwest Russia,

Origin time = 19 L3 33, 68.7°N, 30.5°E,

Explosion? Origin time = 01 26 57.
\ Explosion?
ua ip 22 58 47,8
" 21 Up iP 02 09 1T7.3
vua iP 23 00 33,1 Ki iP 02 10 23.3
Sk eP 02 09 59
Up iP 00 03 02.3 D ua iP 02 09 28.0
micr sec De iP 02 08 55,7
P Z' 0.1 0.6 Crete (h = 55 km).
Uud iP 00 03 Ok,k
De iP 00 03 13.9 L 21 Ua iP 02 53 5T.6
ipP 02 54 10.1
Up iP 00 39 L40.5 C Kurile Islands. h = 45 km
ipP 00 39 51.3 (ud).
is . 00 48 k2 Origin time = 02 42 50.
micr sec
P Z' 0,1 1.0 " 21 Up iP 02 55 06,5 C
Mx E 0.6 17 ipP 02 55 17.3
Mx N 0.7 1k micr sec
Mx Z 1.0 16 P Z' 0.1 0.6
D = 7650 km = 69°. Mx N 0.9 18
Ki iP 00 38 55.8 ¢ Mx Z 0.9 19
ipP 00 39 06.0 Ki iP 02 54 20,9
micr sec ipP 02 54 31,9
P Z' 0.1 1.0 mier sec
Mx E 1.7 19 P Z' 0.1 1.0
Mx N 0.8 17 Mx E 1.1 17
Mx Z 1.0 16 Mx N 1.0 17
Sk iP 00 39 30.5 C Mx Z 1.8 17
ipP 00 39 42,2 Sk iP 02 54 56,7 C
(cont,) (cont.)
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Up =

1969
Aug.

7"

"

Uppsala, Ki

21

21

21

(cont.)
Un iP 02 sk 42,0
ipP 02 54 52,4
va ip 02 55 12.5
ipP 02 55 22,6
De iP 02 55 30,2
Kurile Islands. h = 40 km
(Up,Ki,Um,Ud).
m=6,1, M= 5,1 (Up,Ki).
Up iP 03 U3 16.3
i 03 43 21.9
ipP 03 43 27,0
mier sec
P Z' 0.1 1.0
Mx E 0.9 22
Mx N 2.2 16
Mx Z 1.6 17
Ki iP 03 42 31.3
i 03 k2 37,0
ipP 03 42 k42,1
micr sec
P Z' 0.2 1.0
Mx E 2.7 19
Mx N 1.8 17
Mx Z 5.0 17
Sk iP 03 43 05.6
i 03 b3 11,9
Un iP 03 k2 51,1
i 03 42 56,4
is 03 51 33
ud ipP 03 43 21,6
i 03 43 24,5
i 03 43 28.5
ipP 03 43 34,7
De iP 03 43 39.8
Kurile Islands. h = 45 km
(Up,Ki,ua).

m= 6.1, M= 5,5 (Up,Ki).

Multlple P; espec1ally there

is a phase arriving in
average 6.0 sec after P,

Up iP ok 58 32.8
Ki iP Ok 57 47,9 C
micr sec
P Z' 0.1 1.0
Sk iP Ok 58 22,8 ¢
ipP Ok 58 34,1
Um iP ok 58 08.1
ipP ob 58 18.4
ua iP ok 58 38.6
ipP o4 58 50,6
De iP 04 58 58.0
Japan. h = 40 km (Sk,Um,Ud).

1969
Aug.,

1"

7"

"

"

7"

"

21

21

21

21

21

21

21

21

21

21

21

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

Up iP 05 21 38.5
Ki iP 05 20 53.5
sk iP 05 21 29.5
Un iP 05 21 13.8
ua ip 05 21 Lk,7
ipP 05 21 55.k4
Kurile Islands., h = 40 knm
(ua).
Up iP 07 32 08.8
Ki iP 07 31 15.9
Sk iP 07 31 k49,3
Umn iP 07 31 Ll b
ipP 07 31 51.9
Ud iP 07 32 10,4 C
ipP 07 32 21.0

Aleutian Islands. h = 40 km
(Um,ud).

Up iP 08 02 30.9

iPcP 08 02 54,8
Ki iP 08 01 45,7
Um iP 08 02 05,7
ua ipP 08 02 36.6
De iP 08 02 53.8

Kurile Islands (h = 40 km)

Uda iP 09 10 51.2
Up e(P) 09 27 09
i 09 27 21.6
Ud iP 09 56 40,8
ipP 09 56 52,9

Kurile Islands. h = 45 km
(ud).

Origin time = 09 45 33,
Um iP 10 16 09.k
Um iP 12 00 57,1
Sk eP 13 23 25
i 13 23 29.6
Mexico (h = N),
Up iP 13 26 5k.4
micr sec
P Z' 0.1 0.5
Un iP 13 33 02.3
i 13 33 14.4
Ud iP 13 33 3k.6
Japan (h = 70 km).,
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary

1969 1969
Aug. 21 Up iP 13 35 03.8 Aug, 21 Sk iP 17 22 16.0
ipP 13 35 15.2
mier sec " 21 ud ip 17 26 06.7
P Z' 0.1 0.6 i 17 26 22.8
Mx E 0.6 15 Japan (h = N),.
Mx N 1.3 16
Mx Z 1,5 16 " 21 Ki iP 20 36 55.1
Ki iP 13 34 17.6 C Un iP 20 37 22.3
ipP 13 34 28,1 Aleutian Islands (h = 45 km),
. micr sec
pP Z' 0.1 1.1 " 21 Ki iP 21 22 09,2
Mx E 1.5 16 Sk iP 21 22 08,4
. Mx N 1.5 17 Un eP 21 22 21
Mx Z 2,4 16 Beja California (h = N).
Sk iP 13 34 53,9
Um iP 13 34 38.7 " 21 Up iP 21 28 54,0
ipP 13 34 49,3
va iP 13 35 10.1 " 22 Up 1i(P) 01 28 46.8
ipP 13 35 21.5
De iP 13 35 27.6 " 22 Up iP ok 51 29,9
ipP 13 35 39.1 epP Oh 51 k2
Kurile Islends. h = 40 kn is 05 00 34
(Up,Ki,Um,Ud,De). micr sec
m=6.1, M= 5,3 (Up,Ki). Mx E 0.7 15
Mx N 1.4 1k
" 21 Sk eP 13 57 36 Mx Z 1.2 15
Ud iP 13 57 5h.T D = 7650 km = 69°,
i 13 58 49,9 Ki iP ok 50 45,4 ¢
De iP 13 58 17.7 ipP ok 50 57.8
iPcP 13 58 43.8 is 04 59 12
i 13 59 03.3 micr sec
Kamchatka (h = 80 km). P Z' 0,1 1,0
S N 0.4 12
" 21 Up is 14 49 16 Mx E 1.5 16
. miecr sec Mx N 1.7 15
Mx E 1.k 18 Mx Z 2.4 16
Mx N 2.2 18 D = 6900 km = 62°,
- Mx Z 3.0 19 Un iP o4 51 05,6
Ki iP 14 38 13.4 is ok 59 50
micr sec Ua ipP ok 51 36.1 C
P 2' 0.1 1,5 ipP ok 51 k9,1
Mx E 1.9 17 Kurile Islands, h = 45 km
Mx N 2.3 17 (Up,Ki,ud).
Mx Z 2.4 16 M= 5.3 (Up,Ki).
Sk iP 14 38 16.1
Un iP 1k 38 27.7 " 22 Ki eP 05 40 36
is 14 48 sh Um iP 05 40 57.3
Uud eP 1k 38 31 Uua iP 05 k1 26,3
Baja California (h = 15 km), i 05 41 45,3
M=5.8 (Up,Ki). Kurile Islands (h = 50 km).
" 21 ua ip 15 58 L5,k " 22 S8k iP 06 41 32.7
" 21 Up iP 17 15 34.8 " 22 Up iP 07 23 28.7

(cont.)




International

Seismologica
Centre

- 65 =

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

1969
Aug.

”

22

22

22

22

22

(Cont‘ )

Up micr sec
P Z' 0.1 0.6

Ki iP 07 22 43,4

Un iP 07 23 03.6

Uud iP 07 23 34,6
ipP 0T 23 49.7

Kurile Islands. h = 55 km
(ua).

Um iSKP 08 02 07.9
Ua  iPKP 07 59 30.8
De iPKP 07 59 42,8
Fiji Islands (h = 590 km).
Up iP 10 17 26.6
is 10 28 06
micr sec
s N 0.7 5
Mx E 2,0 18
Mx N 3.3 18
Mx Z k.3 19
D = 9900 km = 89°,
Ki iP 10 16 58,7
is 10 27 19
micr sec
S N 0.k 12
Mx E 2.5 17
Mx N 2,2 18
Mx Z 2,4 16
D = 9200 km = 83°,
Sk iP 10 17 01.3
Um eP 10 17 14
is 10 27 46
ua iP 10 17 13.7

Beja California (h = 10 km).
M= 5.8 (UPsKi)°

Up iP 10 34 27.4
i 10 34 35,2
Ki iP 10 35 13.8
i 10 35 20.6
Um iP 10 34 50,3
i 10 34 57.4
ud ipP 10 34 21,2
i 10 3% 27.9
i 10 34 38.7

Ascension Island (h = N).
Multiple P; average
difference T.1 sec between
the first two arrivals.

vud iP 13 13 29.3
Peru (h = 30 km),

1969
Augs

”"

"

i

"

"

"

”

22

22

22

23

23

23

23

23

23

23

Ki
Un
Ud

Ud

Up
Um

iPKP 17 53 07.6
1PKP 17 53 15.2
iPKP 17 53 22.7
Tonga Islands (h = 150 km),
iP 19 48 10.k4
Laptev Sea (h = N),
iP 23 4o 48.3 D
iP 23 40 23,2
iP 23 4o 54,6 D

ud

Kurile Islands.
Origin time = 23 29 46, /

Ua iPKP 00 13 26.0
New Hebrides Islands

(h = 40 km),

Ki iP 00 23 16.8
Ui iP 00 24 55,9
Arctic Ocean.

Up iP 02 13 08.9
Ki iP 02 12 24,0
Ud iP 02 13 15.0 D
Kurile Islands (h = N).
Ki iP 02 48 10.8
Ua eP 02 k9 02

s e

Kurile Islands.
Origin time = 02 37 SkL.

ipP 03 05 48.6
Ki iP 03 o4 55,9
Uud iP 03 05 Lh,5 C
Japan. h = 40 km (Up).
Up iP 03 18 52.5
Ud iP 03 18 58.2
Kurile Islands.
Origin time = 03 07 50,
Up iP 06 50 42,7 D
ipP 06 50 54,2
micr sec
P Z' 0.1 0.8
Ki iP 06 50 00.k
ipP 06 50 12,6
nicr sec
Mx E 1,1 22
Mx N 1.0 22
Sk iP 06 50 33.7
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1969 1969
Aug. 23 (cont.) Aug.
Un iP 06 50 19.4 D
ipP 06 50 31.0
Uua iP 06 50 49,7
ipP 06 51 01.0
De iP 06 51 0L,k "
Jepan. h = 45 km (Up,Ki,Um,Ud).
" 23 Up iP 06 58 52,2
ipP 06 59 03,4 "
Ki iP 06 58 05.6
ipP 06 58 16.6
Um iP 06 58 27.4
i 06 58 46,1
ua iP 06 58 57.8 D
ipP 06 59 09.2
De iP 06 59 16.0
ipP 06 59 26,5
Kurile Islands. h = 40 km
(Up,Ki,Um,Ud,De),
" 23 Up iP 08 11 40.9 D "
4 23 Ua iP 09 36 45,1
Japan (h = 35 km),
" Ki R iPn 10 59 19.3
iSn 11 00 07.8
* i8g 11 00 26.2
D = 460 km = 4.1°, "
31102498
i8S, 11 01 20,7
1J Nortgwest Rugsia,
67.5 N, 31.2"E.
Origin time = 10 58 13. "
Explosion?
" 23 Ki iPn 12 08 18.7
iSn 12 09 03.8
iLgl 12 09 14,6
D = 410 km = 3,7°,
Sk e(Lgl) 12 12 01
Northwest Russia.
Origin time = 12 07 19,
Explosion?
" 23 Up iP 13 38 k42,7
Ki iP 13:37 57+3
Umn iP 13 38 17.7
Uua 4P 13 38 48.4 C "
ipP 13 39 01.6
Kurile Islands. h = 50 km (Ud).

23

23

23

23

23

2k

2l

Ki iP 15 03 18.1
ua ipP 15 04 09.6
Kurile Islands (h = 60 km).
Up 1P 19 00 06.5
ua iP 19 00 17.0
Greece,
Up e
micr sec
Mx N 0.5 16
Ki iP 19 23 54.0
micr sec
P Z' 0.1 1.0
Mx E 0.4 13
Mx N 0.5 12
Mx Z 0.5 12
ua iP 19 23 44,0
Iran (h = 30 km).
M= 4,6 (Up,Ki).
Up iP 20 08 06.4
ipP 20 08 16.4
Um iP 20 07 k2.2
Uua iP 20 08 12.4
ipP 20 08 23.7
De eP 20 08 29
Japan. h = 40 km (Up,Ud).
Up iP 21 29 k3.6
Ki eP 21 28 59
Ud iP 21 29 L49.8
Kurile Islands (h = N).
Up iP 03 4k 59,6 C
micr sec
P Z' 0,1 0.8
Ki iP 03 4k 14,8 C
micr sec
P Z' 0.1 1.0
Sk iP 03 44 49,9
Un iP 03 44 35,0
Uud 1P 03 45 05,9 C
ipP 03 45 19.3
De eP 03 45 25
Kurile Islands, h = 50 km
(ud).
m = 6,0 (Up,Ki).
Up iP 09 57 28.3
ud iP 09 57 33.8

(Kurile Islands

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

1969 1969
Aug. 24 sk iP 10 20 50,5 Aug. 24 (cont.)
Sk iP 22 1h 14,k
" 2b  Up iP 11 01 36.2 Umn iP 22 13 58.5
Ua ip 11 01 k2.6 ipP 22 1k 13.8
Japan (h = N). is 22 22 52
uda iP 22 14 28.5 D
" 24 Ki eP 13 00 33 ipP 22 14 40.8
Uud iP 13 01 23.6 C De iP 22 14 44,6 D
ipP 13 01 34,2 Japan. h = 50 km (Um,Ud).
Kurile Islands. h = 40 km (Ud). m= 5.9, M= 5,2 (Up,Ki).
: Origin time = 12 50 16.
" 24  Ki 4P 23 12 04,8
i " 2h  Up 4P 1k 19 47,0 Japan (h = N),
Ki iP 1k 19 01.7
Sk iP 14 19 38.k " 2k Ki  ipP 23 53 24,2
ua ipP 14 19 53.3 C ud ipP 23 54 13,5
ipP 14 20 04,7 Japan (h = N).
Kurile Islands., h = L0 km (Ud).
" 25 Ua ip 00 14 17.4
" 24 ki ip 15 13 Ok.4
ua ip 15 14 02.6 " 25 Up ipP 01 17 k9.5
Komandorsky Islands (h = N). micr sec
pP Z' 0.1 0.9
" 2h ki i 15 57 05.0 Ki ipP 01 17 OT.h4
Sk e 15 59 52 Sk epP 01 17 ko
Un i 15 58 16.1 Um iP 01 17 15.6
vua i 16 00 L47.3 epP 01 17 25
Probably northwest Russia. Ud iP 01 17 45.8
Explosion? ipP 01 17 56.4
The phases read are De epP 01 18 13
probably Sg or Lgl. Japan. h = 35 km (Um,Ud).,
pP is considerably larger
n 2k uva ip 20 38 56.5 than P on Z',
Hindu Kush.
. " 25 Up iP 0ol 23 25,1
" 2h  Up iP 22,14 21,5 ipP 01 23 35,1
is 22 23 39 Ki iP 01 22 43,1
- mier sec ipP 01 22 52,2
P Z 0.3 3 Um ipP 01 23 11.8
P 2' 0.1 1.0 ua ip 01 23 32,5
Mx E 0.5 17 ipP 01 23 k1,5
Mx N 0.7 15 De ipP 01 23 57.7
Mx Z 0.8 17 Japan. h = 35 km (Up,Ki,Ud).
D = 7950 km = 71 1/2°,
Ki iP 22 13 Lo0.3 " 25 U4 iP 12 48 03,3
is 22 22 22
micr sec " 25 Up ipP 1k 15 23,3
P Z2' 0.2 1.8 Ki eP 14 1k 26
S E 0.3 8 Sk ipP 1k 15 17.0
S N 0.3 5 Ud iP 1k 15 18,k ¢
Mx E 1.6 21 ipP 1k 15 28.7
Mx N 0.9 21 Kurile Islands. h = 40 km
Mx Z 1.1 17 (ua).
D = 7150 km = 64 1/2°,
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary

1969 1969
Aug. 25 Um iP 15 28 28.2 Aug. 26 (cont,)
ua iP 15 28 59.2 Ki micr sec
Kurile Islands. Mx E 0.8 17
Origin time = 15 17 51. Mx N 0.9 13
Mx Z 1.1 13
" 25 Ki eP 17 1k 12 Sk iP 02 20 33.0
Sk iP 17 13 45,2 Um iP 02 20 30.6
i 1T 13 55.0 i 02 20 36.3
Ud eP 17 13 50 iPP 02 20 55
Leeward Islands (h = 70 km). is 02 24 28
iss 02 24 50
i 25 Um iP 17 24 01.7 Ud iP 02 19 55.1 C
Japan (h = 35 km), De iP 02 19 17.2 C
- Albania (h = 40 km).
" 25 Ua ip 18 18 36.0 C M= L4k (Up,Ki).
De iP 18 18 54,0
Kurile Islands (h = 70 km). " 26 Up iP 03 31 02.6
Ki iP 03 31 05.8
" 25 UuUa ip 18 35 04,9 Sk iP 03 31 29.3
Japan (h = 35 km), Umn iP 03 30 56.8
ua iP 03 31 16.3
" 25 Ki eP 20 34 19 i 03 31 19.7
ua iP 20 35 09.1 Tadzhik SSR (h = 70 km).
ipP 20 35 20.6 \ e
Japan. h = 45 km (Ud)., " ( 26 | Skf ePg 10 56 49
. iSn 10 57 17.6
" 25 Up iP 20 52 46,5 isg 10 57 31.6
Ki iP 20 52 04,k D = 360 km = 3,2°,
Un iP 20 52 23,1 UmE isn 10 58 35.0
iPcP 20 52 52,5 i :
va iP 20 52 52,7 ' isg 10 59 19,3
Japan (h = N), UdY eSn 10 58 39
' ) | isg 10 59 10.
' 25 Up iP 20 54 01.9 Off coast of Norway,
vd iP 20 54 09.8 65.3°N, 5.9°E.
i(pP) 20 54 20,1 tOrigin time = 10 55 46,
(Kurile Islands).
. E 26 Ud iP 16 41 03.7
i 25 Ki iP 21 45 3h.7
Un iP 21 45 39.3 L 26 Up iPKP 17 16 38.0
iSKS 21 56 06 iPKKP 17 27 11.2
Uud iP 21 45 58,3 micr seec
Molucce Passege (h = W), Mx N 1.0 20
Mx Z 1.5 19
i 26 Up iP 02 19 48,1 Ki  iPKP 17 16 27.6
i 02 19 50.9 micr sec
iLg2 02 25 30 Mx E 0.8 17
micr sec Mx N 0.7 18
P Z' 0.1 0.5 Mx Z 0.9 17
Mx E 0.3 8 Sk  iPKP 17 16 37.6
Mx N 0.4 o9 Um  iPKP 17 16 30.9
o Mx Z 0.6 9 iPP 17 17 28.8
Ki iP 02 21 09,0 iPKKP 17 27 22.9

(cont.) (cont, )




Internationa

Seismologica
Centre

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

1969
Aug.

"

”

"

26

26

26

26

(cont.)
Un i 17 27 31.9
Ud iPKP 17 16 40.6

iPKKP 17 27 06.5
De iPKpP 17 16 k45,9
New Britain (h = 60 km).
M= 5.4 (Up,Ki).
Up iP 20 5b4 10,4

ipP 20 54 16.7
Ki iP 20 53 24,7
Um iP 20 53 45,6
ua iP 20 5k 16,5

ipP 20 s4 22,3
Kurile Islands. h = 20 knm
(Up,ud).
Ki eP 22 by 17

i 22 L4y 25,1
Sk eP 22 43 54

e 22 L4 03
Un eP 22 44 31

i 22 bk 39,4
Ud eP 22 i 27

i 22 by 36,2

Iceland (h = 3 km).

Double P, typical for this

- 69 -

region, in this case with an
interval of 8«9 sec between
the first very weak onset and
the second clegrer one,

Up eP 22 51 23
mier sec
Mx E 0.k 12
Mx N 0.8 16
Mx Z 0.7 1k
Ki iP 22 50 50.8
i 22 50 57.9
is 22 53 34,1
iss 22 53 51.9
micr sec
P Z' 0.1 1.2
Mx E 1.4 17
Mx N 1.3 1b
Mx Z 0.9 13
D = 1600 km = 14 1/2°,
Sk iP 22 50 29,2
Un iP 22 51 08,2
i 22 51 11.8
va iP 22 51 05.1 C

Iceland (h = N),
M= 14.2 (Up,Ki).

1969
Aug .

"

"

"

"

26

26

27

27
27

27
27

= Delary
Ki &P 23 k9 43
Sk ipP 23 50 26.8
Umn iP 23 50 01.9
ipP 23 50 13.0
uda iP 23 50 31.8
ipP 23 50 42,9
Japan. h = 40 km (Um,Ud),
Ki eP 23 52 35
i 23 52 41,3
micr sec
Mx N 0.6 14
Um iP 23 52 51,5
ud iP 23 52 L47.6
Iceland (h = N).
Up iP 00 21 20.8
Ki iP 00 20 35.2
Sk iP 00 21 11.0
Um iP 00 20 55.6 C
va ipP 00 21 26.3
i 00 21 43,5
Kurile Islangs (h = N).
Up iP 00 L8 24,1
Up iP 01 21 30,7
is 01 30 37
nicr sec
P Z' 0.1 0.6
Mx E 0.6 1k
Mx N 1.2 15
Mx Z 1.0 13
D = 7650 km = 69°,
Ki iP 01 20 45,3 D
micr sec
P Z' 0.1 0.9
Mx E 2.1 18
Mx N 1.7 20
Mx Z 1.8 15
Sk iP 01 21 22,4
Um iP 01 21 05.8
is 01 29 L6
ud ip 01 21 37.1
De P 01 21 55

Kurile Islands (h = 60 km).
m=6,1, M= 5.3 (Up,Ki).

ud
Up

Ki

iP
iP

i
iP

(cont.)

01 22 k0.6

01 23 56.5
01 2L Ok,2
01 23 10.5
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De =_Delary

1969 1969
dug. 27 (cont.) Aug. 27 (cont.)
Ki micr sec Ki iP 03 36 31.5
P Z' 0.1 1.0 ipP 03 36 43,3
Sk iP 01 23 46,9 micr sec
Um iP 01 23 31,k P Z' 0.1 1.0
ua ip 01 24 02,1 C Mx E 1.8 18
Kurile Islands (h = 60 km). Mx N 1.3 17
Mx Z 2.3 17
" 27T Ki iP 01 27 29.7 Sk iP 03 37 06.9 C
Um iP 01 27 49.9 Um iP 03 36 51.6
. ua ip 01 28 21.0 C va ip 03 37 23.0
K Kurile Islands. ipP 03 37 34.9
. \\\_h\gfféiffgimeﬂ=mDJ—AJ‘thwﬁ Kurile Islands. h = 45 km
(Xi,ud).
" 27T Ki 1P 01 28 08.5 m= 6.1, M= 5,2 (Up,Ki).
Un eP 01 28 28
ua ip 01 28 59.5 " 27 Up iP 03 37 57.9
Kurile Islands., Um iP 03 37 32.9
Origin time = 01 17 52, ud iP 03 38 03.8
e ———— De iP 03 38 23.4
" 27T Up iP 01 39 37.T ipP 03 38 36.0
Ki  iP 01 38 51.8 Kurile Islands., h = 45 km
sk iP 01 39 27.5 . (De). ¢ 6. |
Un iP 01 39 12.7 \ Origin time = 03 20 56.
ua 1P 01 39 43.5 L —
i 01 39 49.9 " 2T Up 1P 03 k3 39,1
De iP 01 Lo 03,0 micr sec
Kurile Islands (h = N),. P Z' 0,1 0.6
Ki ipP 03 42 53.k4
" 2T Up 1iP 02 4o 54,2 micr sec
Ki iP 02 Lo 08,7 P Z' 0.1 1.0
Um iP 02 40 28.8 Sk iP 03 43 29.2
ua ip 02 40 58.9 Um iP 03 43 13.7
Kurile Islends. Ud iP 03 43 k5.3 C
. Origin time = 02 29 52. Kurile Islands (h = 50 km).
m= 6.1 (Up,Ki)O
" 27T Up 1iP 02 k2 22,7
. Ki iP 02 41 37.5 " 27T Ki iPKP oh 16 56.8
micr sec South Sandwich Islands
Mx E 0.7 17 (h = 100 km),
Mx N O.4 1k
Um iP 02 41 58.5 " 21 Up iP 10 56 45.5
Uud iP 02 42 27.3 Ua iP 10 56 51.4 C
ipP 02 42 4o0.8 Kurile Islands.
Kurile Islands. h = S50 km (Ud). Origin time = 10 45 L3,
" 27T Up iP 03 37 17.0 C " 27T Ki iP 12 16 10.2
micr sec i 12 16 14.3
P Z' 0.1 0.6 Sk iP 12 15 k6,6
Mx E 0.6 14 Um iP 12 16 28.8
Mx N 1.4 17 Uud iP 12 16 21.8 C
Mx Z 1.0 13 Iceland (h = N).

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

1969 1969
Aug. 27 Ki 4P 13 35 59.1 C Aug, 28 (cont.)
ua iP 13 36 10.9 C Ki eS ok 12 26
Sumatrae (h = 190 km). eSs ok 15 08
mier sec
" 2T Up iP 19 35 27.k4 P3 Z' 0.2 0.8
i 19 35 38.1 S N 0.6 17T
Ki iP 19 3k 52,0 D Mx E 3.7 14
miecr sec Mx N 12 %h
P VA 0.l 1.0 . D= )4550 km = hl .
Sk iP - 19 35 21.h4 Sk iP1 04k 06 36.8 C
' Um iP 19 35 07.2 iP2 ok 06 39,0
Ua iP 19 35 33,5 iP3 04 06 43,1
. Bonin Islands (h = 20 km). iPP 0k 08 27.4
Um iP1 04 06 08.2
" 2T ua 4P 19 sk 05,0 ipP2 ok 06 11.2
iP3 ok 06 14,8
" 2T Ki 4P 20 01 58.6 is o4 12 1k
Sk iP 20 02 29,1 ud iP1 o4 06 28,4
Um iP 20 02 15,2 iP3 0ok 06 34,7
ud iP 20 02 Lk4,3 i 04 06 k2.3
Japan (h = 70 km). iPP 04 08 07.7
De iP1 04 06 28.1
" 27 Ki in 20 52 47.8 iP3 ok 06 35,6
iP 20 52 55,9 i(PP) ok 08 17.0
iSn 20 53 34,2 Tadzhik=-Sinkiang (h = 20 km),
iLgl 20 53 gs.u m= 5.8, M=5,3 (Up,Ki).

D= 420 km = 3,8°, Multiple P; in average,

Sk iLgl 20 56 35,0 P2 - P1 = 2,7 sec and
Um iSg 20 55 30.6 P3 - P1 = 6.8 sec.
Northwest Russia = Norway
border region. " 28 Up iP 0k 13 57.6
Origin time = 20 51 47, Ki iP ok 14 00.3
Explosion? Sk eP 04 14 20
Um iP 0k 13 53.4
. " 2T Up iP 22 43 ko,3 is 04 20 02
ua ip 22 43 56.6 Uda iP ok 1% 1k,0 C
Hindu Kush (h = 60 km). i ok 14 19,2
- iPP 04 15 43,5
" 28 Up ipP1 ok 06 13.6 De &P ok 1k 13
iP3 ok 06 20,2 Tadzhik-Sinkiang (h = 25 km).
iPP ok 07 50.0
is 0k 12 24 " 28 uUup iP Ok 55 21,1 D
iss O 15 09 ipP ok 55 33,1
micr sec Ki iP ob 54 34,9
P3 Z' 0.1 0.5 Sk eP ok 55 10
Mx E 1.7 13 Un iP Ok 54 56,4 D
Mx N 14 18 ipP Ok 55 07.7
Mx Z 2.4 15 Uua ip ok 55 27.1
D = 4500 km = 40 1/2°, ipP ok 55 39,0
Ki iP1 Ok 06 15,2 Kurile Islands. h = 45 kn
ip2 ok 06 18.1 (Up,Um,Ud).
iP3 ok 06 22,4 Origin time = Ol L4k 19. _
(cont.) ~——
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary

1969
Aug, 28 Ki iP 11 28 56.k
Um iP 11 28 38,5
ua ip 11 28 38.6
i 11 28 k5.3
Caucasus.
" 28 Um iP 12 12 08,1
" 28 Up iPKP2 1k 14 16 ¢
micr sec
PKP2 Z 0.6 3
Mx E 1.8 19
Mx N 2.0 20
Mx Z 3.0 19
Ki iPKP 1k 13 47,5
i 14 14 05,2
micr sec
Mx E 2.4 19
Mx N 1.2 19
Mx Z2 k. 17
Sk ePKP 1k 13 55
Um iPKP 1% 13 k6.4 ¢
iPKP2 1k 13 55,8
i 14 1k 16
Ud iPKP 1k 1k 00,2
iPKP2 14 14 13,2
De iPKP 1k 13 57.7
i 1k 1k 13.8
iPKP2 14 14 26.8

Kermadec Islands (h = 30 km).
M= 6.1 (Up,Ki).

" 28 uva ip
Kurile Islands.
Origin time = 14 53 50,

15 ok s8.4

" 28 Up ipP 15 36 53.9 C
: i 15 37 06.6
micr sec
P 2' 0.1 0.6
" 28 Ki iP 15 55 01.9
ua iP 15 55 56.8

Kurile Islands, ‘
Origin time = 15 4j b,

" 28 Ki 4P 16 26 02.3
i 16 26 17.1
vua iP 16 26 56.7
Kurile Islands (h = N).
" 28 Up iPkp2 17 09 51.6
i 17 10 10.5
(cont,)

1969
Aug. 28 (cont.)
Sk iPKP 17 09 38.5
i 17 09 49.5
Um iPKP 17 09 33.7
i 17 09 43,9
Ud iPKP 17 09 k6.9
Kermadec Islands
(h = 25 knm).
" 28 Up P 18 25 31
" 28 ua ip 18 53 1.4

Kurile Islands.

; Origin time = 18 L2 06,

" 28 ua ip 19 57 35.8
" 28 ua ip 21 29 Lok
" 28 Up iP 21 46 25.9
is 21 55 30
micr sec
P Z' 0.1 0.9
Mx E 1.6 17
Mx N 2.3 19
Mx Z 1.5 16
D = 7650 km = 69°,
Ki iP 21 45 Lo,5
ipP 21 b5 53.9
eS 21 sk o5
micr sec
P Z' 0.1 1.0
S E 0.6 13
S N 0.3 10
Mx E 4,0 18
Mx N 2.0 17
Mx Z 4,6 18
D = 6900 km = 62°,
Sk iP 21 46 15,2
Um iP 21 46 01.2
is 21 5h4 38
iSes 21 55 54
Uud ipP 21 46 31.9
ipP 21 L6 44,8
Kurile Islands, h = 50 km
(Ki,ua).
m=5.9, M= 5.6 (Up,Ki).
" 28 U4 ipP 22 19 57.8
" 28 ki iP 23 13 36.5
Sk eP 23 14 12
Um iP 23 13 56.0
Uud iP 23 14 24,2

(Kurile Islands).




Up = Uppsala, Ki = Kiruna,

1969
Aug. 29 Up iP
Ki iP
Ud iP
i
Kurile Islands
" 29 Up iP
vd iP
De iP
Rhodes Island.
" 29 Up ipP
P VA
Ki iP
P VA
Mx E
Mx N
Mx Z
Sk iP
ipP
Un 4P
is
Ud iP
ipP

if |n\jtkérr‘wational From the ISC collection scanned by SISMOS
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Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary

(Sk,Ud).
m= 6.0 (UP.Ki).
" 29 Sk iPKP 0T Ok Lo.)
Un  iPKP 0T Ok4 41,8
Ud  ePKP 0T ok 54
i 0T 05 0T.4
Kermadec Islands (h = N).
" 29 Ua iP 09 09 06.0
" 29 Up iP 10 13 02.9
ipP 10 13 27.1
mier sec
P Z' 0,1 0.5
Ki 4P 10 12 53,9 ¢
ipP 10 13 14,2
iPcP 10 13 37.5
Sk iP 10 13 17.2 C
Umn iP 10 12 54,0
iPcP 10 13 37.4
ua 4P 10 13 16.2 ¢
i 10 13 24,1
De iP 10 13 18.4
Burma. h = 90 km (Up,ki).

1969
Aug-

29

29
30

30

30

30

30

30

iSn 13 03 1809

iSg 11 03 gh.o
) D=530 km = 4,8,
Sk es® 11 05 47

iSg 11 06 15,8
UmE eS 11 ok 33

KiR iPn 11 02 20.5

Nortgwest Ru851a,

67.5 N, 33.0°E.

Origin time = 11 01 06.
Explosion?

Ud eP 19 01 56
Uud iP 22 03 25,9
Un  eSKS 01 50 56
Galapaegos Islands (h = 30 km)
Umn iP 03 15 36.5
Ki iP ok 34 47,7
ua iP ok 35 44,5
Komandorsky Islands (h = N).
Ki iP 05 59 38.8
i 05 59 56.6
Um iP 05 59 58.6
i 06 00 18.1
Uud iP 06 00 33.2
(Kurile Islands).
Up iP 07 03 38.2
ipP 07 03 k4,3
mier sec
P Z' 0.1 0.5
Ki iP 07 02 52,1
micr sec
P Z' 0.1 1.0
Sk eP 0T 03 28
Um iP 0T 03 13.0
ua ip 07 03 43,9 ¢
ipP 07 03 49.8
Kurile Islands. h = 20 km
(Up,Ud).
m = 6.1 (Up,Ki).,
Up iP 07 22 43,2 ¢
ipP 07 22 54,5
is 07 31 47
eScS 07 32 36

(cont,)
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Up = Uppsala, Ki = Kiruna,

1969
Aug.

"

"

"

30 (cont,.)

Up
P yA
P A
Mx E
Mx N
Mx Z
D = 7650

Ki iP
is
P E
P N
P z
P Z
S E
S N
Mx E
Mx N
Mx Z
D = 6850

Sk iP

Um iP
i
ipP
is

Uud iP

De iP
ipP

MOHOHHOKMOO
L )

Oe \ns

- T4 =

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

r sec
5
0.8
19
. 17
1 gO
07 21 56.7
07 30 20
sec
6

9

8
0.9
13
12
16
16

L]
w OO WV oW &

16 o
km = 61 1/2°,
07 22 33.1
07 22 17.6 C
07 22 19.4
07 22 32,5
07 30 50
07 22 L48.4 ¢
07 23 06.7
07 23 20,4

Kurile Islands, h = 50 km

m= 6,4, M=6g,2 (Up,ki).

(Up,Um,De).,
30 Up iP

Ki iP

Ua iP

07 33 13.8
07T 32 27.8 ¢
07 33 18.7

Kurile Islands (h = 45 km),

30 Up iP
Uud 1P

07 39 07.6
07 39 15.4

Kurile Islands,

30 Up iP
P Zt
Ki ip
ipP
P VA
Sk iP
Um iP
ipP
(cont.)

-\y_“~9£§gin time = 07 28 o07.

07 52 46,5
micr sec
0.1 0.5
07 52 00.4
07 52 12.0
micr sec
0.1 1.0
07 52 36.7
07T 52 21,5
07 52 32.8

1969
Aug,

"

"

30

30

30

(cont.)
Ua ip 0T 52 52.9 ¢
i 0T 53 00,1
De iP 07 53 10.4
Kurile Islands. h = 40 km
(Ki,um).
m= 6.1 (UP3Ki)'
Up iP 0T 53 45.9
Ki iP 07 52 59,5
Um 1P 07 53 20.9 C
Uda ip 07 53 51.3 C
Kurile Islands,
Origin time = 07 42 Lk,
Up iP 08 05 30.2
iPcP 08 05 s5h,2
micr sec
P Z' 0.1 0.5
Ki iP 08 Ok k5.5
iPcP 08 05 26.1
mier sec
P Z' 0.1 1.0
Sk iP 08 05 20.7 C
Um iP 08 05 05.8
va iP 08 05 36.6
i 08 05 49,1
De iP 08 05 54,0
i 08 05 58.7

Kurile Islands (h = 45 km),
m = 6.1 (Up,Ki).

Up iP 08 39 10.4 ¢
micr sec

P Z' 0.1 0.5

Mx E 3.0 16

Mx N 6.1 20

Mx Z 6.1 19
Ki ip 08 38 23.6

ipP 08 38 33.2

is 08 46 47

mier sec

P Z 0.T 9

P Z' 0.2 0.9

S N 0.9 11

Mx E 11 19

Mx N 7.3 20

Mx zZ 11 16

D = 6850 km = 61 1/2°,
Sk ip 08 38 59.3
Un iP 08 38 45,0

ipP 08 38 56.1
Uua ip 08 39 15.7 C
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Ume&, Ud = Uddeholm, De = Delary

1969
Aug.

n

n

L

30

30

30

30

30

30

30

30

30

— — e e e

(cont.)

Ud ipP 08 39 28.1

De iP 08 39 33.1

Kurile Islands. h = 40 km

(Ki ,Um,Ud).

m= 6 l M= 6.1 (Up’KiJo

ua iP 08 41 03.6
i 08 L1 13.2

Ki iP 08 41 28,4

va iP 08 k2 22.3

Kurile Islands., |
Origin time = 08 31 1§L_HJ}

i —

Up iP 08 48 23.9 ¢
Ki iP 08 47 38.2
va iP 08 L8 29.0
Kurile Islands (h = N),

Up iP 08 56 07.5

Umn iP 08 55 42,5

va iP 08 56 12.9

Kurile Islands,

Origin time = Oaﬁiiﬁffi—nx_j

Up iP 08 59 08,7
micr see
P Z' 0.1 0.5
Ki iP 08 58 23,2
Un iP 08 58 Lk,0
ipP 08 58 54,5
ua iP 08 59 14,9 ¢
i 08 59 20.5
Kurile Islands. h = 40 km km (Um).
Up iP 08 59 39.7
Ki iP 08 58 53,4
Umn iP 08 59 14,7
ua iP 08 59 45,6
Kurile Islands.

Origin time = 08 L8 39, J/
__f_'——‘-—-m
Up iP 10 13 03.4
Ki iP 10 12 18.1
Un 1P 10 12 38,9 D
Ua iP 10 13 08.7
Kurile Islands (h = 40 km).
Up iP 10 22 43,9
Ki iP 10 21 58.1
Umn iP 10 22 18.9

(cont.)

1969
Aug.

"

n

e [::_. Kﬁjl iPn
1Sn

"

30

30

(cont.)
Ud iP
Kurile Islands.
Origin time = 10 11 L2,

10 22 49.8

Ki iP 11 36 21,5
i 11 36 37.0
ua iP 11 37 3187

Kurile Islands,

\—~——~953§iﬁmfi?3 11 26 06,

30
30

va iP 11 47 21,0

Ki iPn 12 30 33.5
iSn 12 31 21,6
ilgl 12 31 35.7
D= L4ko km = 4,0°,

Un iSg 12 33 07.9

Probably northwest Russia.
Origin time = 12 29 30,
Explosion?

30

30

31

31

12 43 06,
12 44 01,
D = 520 km = h.TS.
eSn 12 45 57
iSg 12 46 57,1
ng 12 hs l9lh
Northneat Russla,
6T.6° N, 32.8%E.

Origin time = 12 k41 52,
Explosion?

Sk iSg 13 26 16.2
Un isg 13 26 31.5
Nordland, Norway.

Up iP 18 51 56,0
Ki ip 18 51 09.7
Sk eP 18 51 46

Um iP 18 51 30.9 C
Ud 1P 18 52 01.3 C
Kurile Islands (h = 25 km),
Up iP 01 11 22,9
Uda iP 01 11 29.0

Kurile Islands,
Origin time = 01 00 21, f

Ki eP o4 21 08
Molucca Passage (h = 20 km),




Internationa

Seismological
Centre

- T6 =
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1969
Aug,

"

"

7"

"

"

LLJ

”

31

31

31
31

31
31

31

Up iSKP 11 15 01.2
Um iSKP 11 14 k4,2
New Hebrides Islands
(h = 210 knm).,
Up iP 11 53 18.8
Ki iP 11 53 20.8
ua iP 11 53 33.3
ua ip 11 55 38.1 C
Samar (h = 50 km).
ud iP 12 19 29,4 ¢
Up iP 13 18 07.5 C
ipP 13 18 23.9
iSKs 13 28 32
Ki iP 13 18 07.2 C
micr sec
P Z' 0,1 1.0
sk iP 13 18 20.6 ¢
Un iP 13 18 04,3 C
is 13 28 52
ua iP 13 18 16.8 ¢
De 1P 13 18 15.5

Sumatra. h = 60 km (Up).

Um eP
Kurile Islands.
Origin time = 16 5k 46,

17 05 23

Up iP 20 01 21.4
Ki iPKP 20 17 15.8
Ua iPKP 20 17 32.3
New Hebrides Islands

(h = 30 km),

Ki iskp 21 09 34.3
Sk iPKsS 21 10 37.3
Fiji Islands (h = 400 km),
Up iP 22 28 03.8
Ki iP 22 27 18.9
Ud iP 22 28 10.k4

(cont.)

1969
Aug.

31

31

(cont.)
De iP 22 28 27.6 C
Kurile Islands (h = 60 km),

Um iP 23 59 11.9
Mexico (h = 70 km).

Markus B&th
September 18, 1970
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SEISMOLOGICAL BULLETIN
UPPSALA, KIRUNA, SKALSTUGAN, UME &,

UDDEHOLM and DELARY

Uppsala (Up):  59°51.5'N, 17°37.6'E; h=1bm
Kiruna (ki):  67%50.L'N, 20225.0’E; h=390m
Skalstugan  (Sk):  63°34,8'N, 12°16.8'E; h =580 m
Unes, (Um):  63°48.9'N, 20°14,2'E; h = 16m
Uddeholm (ua):  60%05.4'N, 13°36.4'E; h=240m
Delary (De):  56°28.3'N, 13°52,1'B; h =150 m
SEPTEMBER 1 - 30, 1969
1969 1969
Sep. 1 Ua ip 03 38 55.5 Sep. 1 sk iPKP 12 29 05,2
Samar (h = 60 km). Um iPKP 12 28 56,2
Ud iPKP 12 29 11.6
" 1 Up iP 03 k6 51.2 Kermadec Islands (h = N).
Ki iP 03 46 07.4
ua ip 03 46 57,7 " 1 Um i(P) 12 50 09.0
Kurile Islands (h = N).
" 1 Um iP 14 50 24,3
" 1 Ua ipP 09 57 17.7
Japan (h = N). " 1 ua ip 23 23 25.0
Iran (h = 30 km).
" 1 Up iP 10 00 57,2
micr sec " 2 Up iPKp 02 26 05,0
P Z' 0.2 0.6 i 02 26 10.9
Ki iP 10 00 12,k ¢ Sk iPKP 02 25 58,8
micr sec Um  iPKP 02 25 53,1 C
P Z' 0.2 1,0 i 02 26 02.6
Sk iP 10 00 47,5 ¢ Ud iPKP 02 26 06.5 C
Um iP 10 00 32.9 i 02 26 13.2
Ua iP 10 01 03.6 C De iPKP 02 26 12,4
De iP 10 01 21,0 C Kermadec Islands (h = 25 km).
Kurile Islands (h = N).
m= 6,4 (Up,Ki). " 2 Up iPKKP ok 16 30.%
Ki iPP oh 06 26.3
" 1 Um iP 10 17 Ok,5 iPKKP ok 16 1k,5
i 10 17 12.0 Um iSP o4 15 38
Ua iP 10 17 25.9 iPKKP ok 16 19.9
i ob 16 L7
" 1 Up iPKP 10 52 05.6 Ud  iPKP ok 05 06.1
i 10 52 13.6 iPKKP ok 16 38.3
Sk ePKP 10 51 59 ¢ Argentina (h = 170 km).
Un  iPKP 10 51 53.3 Our observations of PKKP
Ud iPKP 10 52 06.8 derive from the distance
De ePKP 10 52 15 range 110°-115°, close to
Kermadec Islands (h = N). the focal point of PKKP.
" 1 ud ip 11 33 07T.0 D " 2 Up iP 05 04 23,0

(cont,)
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1969
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"

"

"

”

"

7"

2

(Cont . )
Up i 05 04 25,0
micr sec
P Z' 0.2 0.5
Ki eP 05 Ok 18
i 05 o4 19.8
i 05 05 02.k
Sk iP 05 Ok L9,9
i 05 0k 53.1
Um iP 05 Ok 07.2
i 05 04 12,2
Uud iP 05 O4 46.6
De iP 05 o4 54,8
i 05 o4 58.8
i 05 05 09.2

Ural Mountains.
Underground explosion.,

Uud iP 05 21 2k,1
Up iP 07 34 30.7
Ki ip 07 33 58.7
Sk iP 07 3% 30.1
Un iP 0T 34 11.5
ua ip 07 34 39.k
Japen (h = 15 km).
Ud iP 08 47 21.5
Aleutian Islends (h = 60 km).
Ki 1P 11 53 5,7
Um iP 11 53 23.4

i 11 53 26.9
ua iP 11 52 57.7
Ascension Island (h = 30 km),
uda ip 12 18 53.5
Japan (h = 10 km).
Um iP 12 47 51,2
Ud iP 12 48 18.0
South of Japan (h = 490 km).
Ki iP 12 51 45.6
Unm iP 12 52 07.2
ud eP 12 52 12
Molucca Passage (h = 45 xm),
Ki iP 13 38 02,5

micr sec

Mx E 0.8 1k

Mx N 1.5 17
Un iP 13 37 k6.4

i 13 37 52.1
ua iP 13 37 53.1

Iran (h = 20 km),

1969
Sep.

7"

n

"

”

”

”n

va ip 14 27 42,0
Up iP 15 31 07.9
Ki eP 15 30 22
Un iP 15 30 42,4
Uua ip 15 31 13.1
Kurile Islands (h = N),
Sk iP 17 08 03.6
Up iPKP 18 12 08.7
i 18 12 16.k
Sk iPKP 18 12 03.6
Un  iPKP 18 11 58.3
Ud iPKP 18 12 10.0
South of Kermadec Islands
(h = 160 km).
Sk ePKP 19 35 55
Un  ePKP 19 35 48
i 19 35 55.0
(Kermadec Islands).
Ki iPKP 20 46 29,7
Sk i(PKP) 20 46 49,3
Un  iPKP 20 46 344
i 20 46 k1.9
Ud iPKP 20 46 48,2
De i(PKP) 20 47 ok,1
Kermadec Islands (h = 1
Ki ePKP 20 58 k2
South Sandwich Islands
(h = N),
Ki ip 01 45 05,4
Uuda ipP 01 45 30.8
North of Halmahers
(h = 60 km),
Uua ip ok 30 34,3
Kurile Islands (h = N).
Up iP 05 08 54,3
Ki iP 05 08 55.1
Sk iP 05 09 09.0
Umn iP 05 08 51.5
ud ip 05 09 04,6
i 05 09 32,6
De iP 05 09 02.9
Sumatra (h = 20 km),
Up iPKP 05 33 16.9
i 05 33 36.1
Sk  ePKP 05 33 15
(cont.)
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1969 1969
Sep. 3  (cont.) Sep. 3 ud i(sg) 21 11 5k,
Sk i 05 33 32.9
Um  iPKP 05 33 11.8 " 3 Ki ip 21 45 33.8
ua i 05 33 37.2 va ip 21 46 24,3
Kermadec Islands Japan (h = 70 km),
(h = 140 km),
" 3 Up iP 22 12 37.1
" 3 Ki eP 06 45 38 Un iP 22 12 11.1
Ua ip 22 12 43.0
" 3 Ki iP 07 06 55.4 Kurile Islands (h = N).
Um iP 07 07 16.4
. ua ip 07 07 L47.1 " 3 Up iP 22 20 Lo,k
Kurile Islands (h = N). Sk eP 22 20 37
Um iP 22 20 20.5 C
= " 3 Ud iPg 12 ok 00,1 va ip 22 20 48,6 ¢
isg 12 ok 18.8 Japan (h = 100 km).
iRg 12 Ok 2368
D=170 km = 1,5, " 3 Up iP 23 46 12,0
De e 12 04 38 Ki 1P 23 46 34.6
Origin time = 12 03 30. mier sec
Probably explosion. Mx E 0.5 13
Mx N 0.5 16
" 3 Up iP 16 32 17.8 Um iP 23 46 17.9
is 16 42 02 Uua ip 23 46 24,9
micr sec Iran (h = N).
P Z' 0,1 1,2
s N 0.7 5 " 4 up ip 03 Ok %0.8 ¢
Mx E 1.1 20 Ki iP 03 Ok 49,7 C
Mx N 2.6 21 Sk iP 03 05 06.5
Mx Z 2,9 22 i(pP) 03 05 58.6
D = 8650 km = 78°, Um iP 03 Ok 39.4 C
Ki eP 16 31 41 Ud iP 03 0k 57,4 C
i 16 31 43,4 ipP 03 05 45,5
is 16 41 01 isP 03 06 10.1
micr sec Hindu Kush, h = 240 km (Ud).
P Z' 0.2 1.h
) S E 1.1 7 " 4 uUp iP 03 19 k8.3 ¢
' S N 1.2 7T ipP 03 19 59.9
Mx E 2,4 19 is 03 28 k2
. Mx N 1.9 15 micr sec
‘ Mx 2 5.6 21 P N 0.7 5
D= 7950 km = 71 1/2°. P Z 1.6 5
Sk iP 16 32 14,0 P Z' 0.5 1.0
Um iP 16 31 55.8 S E 0.7 9
i 16 31 58,4 S N 1.0 7
i 16 32 03.8 Mx E 3.2 17
i8S 16 41 27 Mx N 5.k 16
iss 16 46 15 Mx Z 5.2 18
va iP 16 32 24,8 D = 7500 km = 67 1/2°,
De iP 16 32 39.3 Ki iP 03 18 59.8 C
South of Japan (h = 15 km), iPa 03 22 42
m=6.1, M= 5,6 (Up,Ki). is 03 27 17

The first phases read st Ki micr sec
and Um are small precursors 0.7 6
to the following bigger 1.0 6
phases. (cont.)

v i)
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(cont.)
Ki mier sec
P Z' 0.4 1,2
S E 1.5 9
S N 1.4 8
Mx E 6.4 23
Mx N 5,0 17
D = 6700 km = 60 1/2
Sk iP 03 19 35.8 C
ipP 03 19 47.7
Un iP 03 19 22.5 C
ipP 03 19 3k.0
iPa 03 23 16
is 03 27 56
iss 03 32 15
Uda iP 03 19 53.2 C
ipP 03 20 03.9
De iP 03 20 14,0 C
ipP 03 20 24,7
Kurile Islands., h = 40 knm
(Up,Sk,Um,Ud,De).,
m= 6.4, M=5,9 (Up,Ki).
Up iP ok 41 24.8
ipP ok 41 35,8
Ki iP ok 40 39,1
Um iP ok 41 00,3
ipP ok k1 10.7
ud iP o4 41 31,1
ipP ok 41 41,6
De iP o4 41 48.9

Kurile Islands. h = 40 km
(Up,Um,Ud).

Un iP ok 45 20,3

Uua iP o4 45 51,9
ipP Ok L6 04,0

Kurile Islands, h = 45 km

(ud).

Ki ip 05 49 02.4
Um iP 05 49 24,4
Ud iP 05 L9 56.0
Kurile Islands (h = N).
Ki e(P) 06 38 13
Un i(P) 06 38 29.3
El Salvador (h = 50 km).
Up iP 11 44 58,4
ua ipP 11 45 ok4.6
Kurile Islands (h = N).
Uda eP 12 13 33
i 12 13 37.4

(@)

-} =

Delary

1969
Sep. Upfp iPg 13 29 18.2
iSg 13 29 46.0

Sk eSg 13 32 10

\ Ud) isg 13 30 33.3
\, Del. iPg 13 29 37.3
isg 13 30 24,1

Ao =0 o

¥ - R —

Origin time = 13 28 36.
Probably explosion.

North Gotland, 57.9 N, 19.0°E.

" L ua ip 14 34 09,0
" L sk ipP 16 26 57.1
" L sk ipP 16 55 26.3
" I Ki iP 17 25 33.6
micr sec
Mx E 0.4 14
Mx N 0.3 15
Um iP 17 25 02,2
i 17 25 06.4
De iP 17 24 30.6

Jordan-Syria (h = N).

" KiR 17 58 03T

17 58 50.3

iPn
iSn

D = 430 km = 3.9°,
SkA isg 18 02 00.0
Unf iSg 18 00 37.5
Northwest Russia,
68.9°N, 30.8°E.

Origin time = 17 57 02.
Explosion?
o L \ KiR iPg 18 09 29.6
iSg 18 09 3.8
D=190 km = 1,7 .
\\\/ Skh isg 18 11 34.3
Um— ehgl 18- 331—pl-
ud) isg 18 13 21,7
orthwest cogst of Norway,
68.2°N, 16.0 E.
Origin time = 18 08 56.
n L up i(p) 18 24 33.0
" L Up ipg 19 13 48.8
iRg 19 1k 13.7
Sk eLgl 19 16 24
Um iLgl 19 16 05.3

(cont.,)
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1969 1969
Sep. 4 (cont,) Sep. L (cont.)
Ud ePg 19 14 12 Ki micr sec
iLgl 19 1k 43.1 P Z' 0.1 0.7
De i 19 15 07.2 Mx E 1.1 15
Baltic Sea, northwest of ' Mx N 1.5 19
Gotland, Mx Z 2,7 17
Origin time = 19 13 17. Sk iP 21 23 28,2
Probably underwater Um 1P 21 23 12.3
explosion, iPa 21 27 09
eS 21 31 47
" L Up iPg 19 28 21.6 ua 1P 21 23 43,5
. isg 19 28 L2,k De iP 21 24 01.2
iRg 19 28 47,0 i 21 24 27.3
Un iLgl 19 30 43.1 Kurile Islands (h = 60 km),
- Ud ilLgl 19 29 15,k m= 6.3, M=5,2 (Up,Ki).
Baltic Sea, northwest of " L Um iP 23 41 15.8
Gotland.
Origin time = 19 27 SO, " L Up iP 23 57 47.5
Probably underwater Ki iP 23 56 57.8
explosion. According to Un iP 23 57 22.1
Up record, there is va ip 23 57 53.2
another similar event Kurile Islands (h = 90 km).
13-1k4 sec later.
" 5 Ki iP 00 23 29.6
" L Up iP 19 30 49.8 ud iP 00 23 18.8
i 19 31 07.9
micr sec " 5 Um eP 01 O4 1h
Mx E 0.6 15
Mx N 0.7 12 " 5 Ki iP 07 25 31,5
Mx 2 0,9 12 Umn iP 07 25 53.7
Ki iP 19 31 56.3 C ipP 07 26 05.1
micr sec Uuda ip 07 26 25.8
Mx E 0.6 15 ipP 07 26 36.4
Mx N 0.4 15 Kurile Islands. h = 40 km
Sk eP 19 31 32 (Um,Ud).
Um iP 19 31 28.8
- Uua iP 19 30 58.1 " 5 Ki iP 07 48 30.5 C
De iP 19 30 31.0
i 19 30 35.2 " 5 Ki iPKP 09 45 55,0
- Dodecanese Islands (h = N). Um iPKP 09 46 03.0
M= L4,6 (Up,Ki). New Zealand (h = 60 km).
" L Up iP 21 23 37.k " 5 Up ipP 11 26 13.7
is 21 32 31 ud iP 11 26 09.1
micr sec ipP 11 26 19.3
P Z' 0.2 0.6 Kurile Islands. h = 40 km
Mx E 0.9 19 (va).
Mx N 0,9 18
Mx 2 1.2 15 " (5 )| KiR iPn 11 31 30.5
D = 7550 km = 68°, iSn 11 32 29.1
Ki iP 21 22 51,4 i
(cont.) D = 530 km = L.8°,

(cont.)
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(cont..)
Sk i iSg 11 35 17.5
Ung iSg 11 33 38.1
uap

isg 11 36 18.6
Nortgwes 18,
67.2° N, 32.9E.
Origin time = 11 30 17.
Explosion? __J
Up iP 11 54 05.9 C

is 12 03 52

miecr sec

P Z' 0,1 0.5

Mx E 2,1 22

Mx N 6.8 22

Mx Z 2.8 15

D = 8550 km = TT .
Ki iP 11 53 k2,7 C

micr sec

P Z' 0,1 1.0

Mx E 1.4 17

Mx N 2.3 16

Mx Z 2.9 14
Sk iP 11 54 09.7

1 11 54 21,1
Un iP 11 53 50.9 C

is 12 03 24
ua iP 11 54 15,4 ¢

iPP 11 57 1Lk.4
De iP 11 sS4 24,1
Formosa (h = 30 km),
m=6,1, M= 5,6 (Up,Ki).
Ud i(Pg) 12 08 55.5
Ki eSg 12 26 23
Sk iSg 12 25 44,8
Un iSg 12 24 25.0
Ud eLgl 12 24 58
Esthonia. Explosion?
Um iP 15 56 20,6
Uuda iP 15 56 51,5

i 15 57 13.3
South of Japan (h = 140 km),
Up iP 17 59 ok.7

es 18 03 23

= 2700 km = 24 1/2°,

Ki iP 17 59 58.0
Um eS8 18 ok 23
vd eP IT 59 15
Turkey (h = 50 km).

-6 -

1969
Sep .

n

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

vua iP 20 23 11.5
Kurile Islands (h = N).
Up iPKP 21 20 30.4
Ki ePKP 21 20 1k
Sk iPKP 21 20 23.8
Um  iPKP 21 20 18.7 D
Uda iPKP 21 20 31.8
Kermadec Islands (h = 100 km),
va iP 21 29 37.7
Up iP 22 17 48.0
Ki iP 22 17 18.5 C

i 22 17 38.6
Sk iP 22 17 48.2
Um iP 22 1T 29.9
Uud iP 22 17 56.2
De iP 22 18 05.0
East China Sea (h = 110 km).
Up iP 02 29 29,7
Alaska (h = 25 km).
Up iP 07 54 31.5

is 08 03 29

micr sec

P Z' 0.1 0.5

Mx E 0.7 18

Mx N 1.3 21

Mx Z 1.3 16

D = 7600 km = 68 1/2°.
Ki iP 07 53 k6.6 C

ipP 0T 53 58.7

micr sec

Mx E 1.5 16

Mx N 1.3 20

Mx Z 2.3 17
Sk iP 07 54 21.7
Um iP 07 54 06.3 C

iPs, 07 58 15

is 08 02 L4k
Ud iP 07 54 37.7 C
De iP 07 54 54,9 C

Kurile Islands, h = 45 km

(Ki).

M= 5,3 (Up,Ki).

Up

Ki

Sk

aP
i
iP

P
iP

(cont,)

Z!

11 52 14.8
11 51 24,9 C
micr sec
0.1 0.9
11 52 02.1
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1969 1969
Sep. & (cont.) Sep. 6 (cont.)
Um iP 11 51 47.6 Ki eSS 15 25 33
ua iP 11 52 19.3 micr sec
De iP 11 52 39.k Mx E 3.7 20
Kurile Islands (h = 170 km). Mx N 2.3 16
Mx Z 3.1 18
" 6 Up iP 1k 36 43,3 ¢C Ud  iPKP 15 08 50,6
is 14 41 37 i 15 08 58.1
micr sec De iPKP 15 08 56.5
P E 0.3 2 i 15 09 0Ok,1
P N 0.6 2 Solomon Islands (h = 15 km).
. P Z l.1 2 M= 6.2 (Up,Ki).
P Z' 0,9 1.1
Mx E 3.1 15 " 6 Up iP 16 29 10.3
. Mx N 1 18 micr sec
Mx 2 4,6 18 Mx E 0.9 19
D = 3300 km = 29 1/2°, Mx N 0.9 18
Ki iP 14 37 37.6 C Mx Z 1.6 20
i 14 38 02,3 Ki iP 16 28 35,7
iPP 14 38 56 mier sec
is 1% 43 06 P Z' 0.1 1.0
micr sec Sk iP 16 29 05.6
P N 0.9 & Um iP 16 28 50.5
P Z 1.6 4 Ua ipP 16 29 17.8
P Z* 1.5 1.3 De iP 16 29 30.9 C
PP E 1.7 L South of Japan (h = 90 km).
PP N 1,2 3
PP 2 1.9 L " 6 Up ——
s E 2.1 1k micr sec
S N 1.1 10 Mx E 0.6 15
Mx E 10 19 Mx N 1.8 18
Mx N 11 21 Mx Z 1.6 20
Mx Z 4.5 17 Ki iPKP 17 26 L43.8
D = 4000 km = 36°, i 17 26 52.7
Sk iP 14 36 51.6 C micr sec
Umn iP 14 37 1k.2 C Mx E 2.4 19
i 1k 37 32.2 Mx N 1.7 15
. iPP 14 38 17 Mx Z 2,0 16
is 14 k2 21 Ud iPKP 17 26 57.6
vua ip 14 36 31,4k C De iPKP 17 27 O0k.5 C
- i 14 36 52,0 Solomon Islands (h = 10 km),
De iP 1k 36 11.k C M=5.9 (Up,Ki).
Atlantic Ocean, off
Portugal (h = N). " 6 va ipP 19 09 k8.9
m= 6.4, M=5,6 (Up,Ki). Kurile Islands (h = N).
" 6 Up iPKP 15 08 48,7 " 6 Uua iP 20 23 17.h4
micr sec i
Mx E 2,3 20 " 6 Up iP 20 35 49.9
Mx N k4,5 22 iPP 20 36 16.8
Mx Z 3,4 22 Ki iPp 20 36 55.9 C
Ki iPKp 15 08 36.1 i 20 37 25.5

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

6

(Cont. )
Ki micr sec
P Z' 0.1 0.9
Sk iP 20 36 30.8
Un eP 20 36 29
i 20 36 38.4
Uud iP 20 35 59,2 C
De iP 20 35 27.6 C
i(PP) 20 35 43.9
Dodecanese Islands
(h = 70 km).
Up iPKP 22 28 20,4
Ki iPKP 22 28 06.2
Un  iPKP 22 28 13.1
Ud iPKP 22 28 23.1
De iPKP 22 28 29.1
New Hebrides Islands
(h = 230 km).
Up iP 00 35 00.0 C
Ki iP 00 34 26.3 C
miecr sec
P Z' 0,1 1.0
Sk iP 00 34 58,3 C
Umn iP 00 34 40.3 ¢
ua iP 00 35 08.6 C
Japan (h = 90 km),
Ki iP 05 13 40,1
Uud iP 05 14 oh,6
Halmahera (h = 220 km),
Up iP 06 51 L4.6
ipP 06 51 56.5
ua ipP 06 51 51,1 C
ipP 06 52 02,2
Kurile Islands. h = 45 km
(Up,Ud).
Uuda iP 07 28 35.8
Alaska (h = 50 km).
Up iPKP 08 59 00.5
Ud iPKP 08 59 03.3
De iPKP 08 59 08.8
Solomon Islands (h = 170 km).

Ud iP 12 45 02,2
Kurile Islands (h = N).

ua iP 15 29 Lh Y

1969
Sep.

"

”

"

”n

T

Up iP 18 54 42,8
micr sec
P Z' 0.1 0.6
Ki iP 18 53 57.3
Sk iP 18 54 32,6
Umn eP 18 54 18
vua iP 18 sk 49,0 D
De iP 18 55 06.h4
Kurile Islands (h = N),
Up iP 20 15 10.3
Ki iP 20 14 24.5
ua iP 20 15 16.0 C
Kurile Islands (h = 80 km).
Up iP 02 49 ok4,7
Ki iP 02 48 19.3
Un iP 02 48 39.6
ud iP 02 49 10.2 C
Kurile Islands (h = N).
Up iP 05 0k 22.9
i 05 04 25,1
mier sec
P Z' 0.2 0.5
Ki eP 05 04 18
Sk iP 05 04 50,0
Um iP 05 ok 07.8
i 05 Ok 12.4
is 05 07 30,0
Uud iP 05 04 A47.1
De iP 05 04 55,3
i 05 04 58.3
i 05 05 09.k4

Ural Mountains,
Underground explosion.
Compare the similar event
on Sep. 2, 05 Ok,

Up iP OT7T 21 17.7 D
Up —
micr sec
Mx E 0.8 20
Mx N 0.6 20
Mx Z 1.4k 22
Ki ———
micr sec
Mx E 0.7 19
Mx N 0.8 19
Mx Z 1.0 20
Sk  iPKP 13 0k 13.3

(cont.)
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(cont,)

Um  iPKP 13 04 06,9
Uud iPKP 13 04 16.6
De iPKP 13 0k 20.7
New Ireland (h = 45 knm)
M= 5.5 (Up,Ki).
Uud iP 17 08 47.4
Up iP 21 08 41,2
ipP 21 08 52,7
Ki iP 21 07 55.6
ipP 21 08 06.0
Um iP 21 08 16.1
va ip 21 08 46,9
ipP 21 08 58.3
Kurile Islands. h = 4
(UP,Ki.Ud)-
Ki iP 02 01 24,0
i 02 01 36.0
va iP 03 35 55.1
Kurile Islands (h = 80 km).
Up iP 05 27 03.5
i 05 27 07.6
i(PcP) 05 27 19.5
is 05 36 24
micr sec
P Z' 0,4 1.0
S E 0.6 7
S N 0.8 7
Mx E 19 18
Mx N 33 17
Mx 2 11 16
D = 8050 km =
Ki iP 05 26 24,7
i 05 26 30.0
i 05 26 Lk.1
is 05 35 14
micr sec
P Z 14 5
P Z' 0.2 1.0
S E 1.1 6
S N 1.k 8
Mx E 57 s
Mx N 62 13
Mx 2 45 16
D = 7400 km =
Sk iP 05 26 58.8
i 05 27 03.7
(cont., )

12 1/2°,

66 1/2°.

( cont. )
Um iP
i
i
is
iSS
Ud iP
i
i(PcP)
De iP

1

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

05 26 40.2
05 26 46,2
05 27 17.9
05 35 35

05 40 00

05 27 09.3 C
05 27 15.3
05 27 27.h4
05 27 23.5
05 27 29.2

Japan (h = 30 km).

m= 6-3, M=1T.0 (Up.Ki).
Double P, small and large,
average interval 5,3 sec.

Up iP"”

iSg
Un iSg
Uud iLgl

De iPn

iSg

06 53 L47.8
06 54 49,8

Coast of Baltic States.

06 52 37.

07 50 Ok,2
07 50 17.7
07 50 26.3
0T 50 39.0

Luzon. h = 50 km (Ki,Ud).

Origin time =
Explosion?
Ki iP
ipP
ud iP
ipP
KiR iPn
iSn
iSg

D = 360 km = 3,2

13 02 0
13 02 3
13 023

= O O

Origin time

Explosion?

Um iP 16 57 k42,2
Congo (h = N),

Up i(P) 18 25 38.0
Up i(P) 21 24 k42,2
Up i(P) 21 26 01.9
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(cont.)
Sk iP
i
Unm iP
is
ud iP
i
De iP

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

12
12
12
12
12
12
12

Delary

20 15.7
20 5345
19 44,0 C
24 4o

19 k0.5
19 50.1
19 20.8 ¢

Turkey (h = 50 km).,

D =130 km = 1.2",

Up iP 00 03 38,2
Um iP 00 03 1k.4
Ua iP 00 03 Lk,.5

i 00 03 51.8
J&Pan (h = N)o
ua iP 02 44 48,5 ¢
Up iP 0T 57 56.9
Um iP 07 57 34.0

iP 0T 58 05,1

iP 07 58 23.0 "
Kurile Islands (h = 50 km).
UpfP iPg 10 41 03.6

iSg 10 41 19.4

"

te}

m=57, M= 5,2 (Up,Ki).

Up iP 21 11 23.4
Ki iP 21 10 49,1
Colorado.

Underground explosion.

g 10433748~
Un—ibgt——30-—43—38+6—
Udp iSg 10 L2 08.5
Del _ iSg 10 42 25,8

Baltic Sea, 58.
Origin time =
Probably underwater

10 40 ko.

explosion.
Ki iSg 11 36 56,2
Sk iSg 11 36 12,3
Un iSg 11 3% 54,0
Ud isn 11 34 56.4
iLgl 11.35 23.1
iSg 11 35 30,9
De iLgl 11 35 48.8
Esthonia. Explosion?
Up iP 12 19 25.1 C
i8 12 24 09
micr sec L
P Z' 0,2 1.0
S E 0.4 4
s N 1.2 6
Mx E 1.3 14
Mx N 2,8 1k
Mx Z 3.5 14
D = 2900 km = 26°,
Ki iP 12 20 13.3 C
iPP 12 21 03.7 "
micr sec
P 2! 0.2 12
Mx E 3.3 14
My N 4,5 14
Mx Z 6.8 14
(cont.)

Up iP 03 28 54.3 C
is 03 38 k44
mier sec
P 0.1 0.8
Mx 1,0 14
Mx 1.2 20
Mx 1.9 12 5
D= km = 77 1/2°,
Ki iP 03 28 25.9 C
micr sec
P 0:1: 1.0
Mx 0.8 13
Mx 0.8 17
Sk iP 03 28 55.0 C
Um iP 03 28 37.0 C
i 03 28 L45.7
is 03 38 16
Ud iP 03 29 02.9 C
De iP 03 29 13.k4 C

Ryukyu Islands (h = 25 km).
m= 6,0, M= 5,3 (Up,Ki).

Up iP o4k 08 52.9
Ki iP ok 08 37.3 C
Sk iP o4 09 08,2
Um iP ok 08 37.7
ud iP ok 09 09.0 C
De iP Ok 09 16.8
Kazakh SSR,
Underground explosion.
Sk e 06 32 08
Um iP 06 31 30.5

i 06 31 51.9
ua ip 06 31 59.3

i 06 32 21.5

Japan (h = 100 km).

The second phases (Um,Ud)
probably correspond to the
reading at Sk; these may be
P of another event.
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1969
11 Ki iP 11 36 34,5 D Sep. 12 (cont.)
Uud iP 07 26 49,0
11 Ud e(Sg) 15 18 36 De iP 07 27 11.0
De i(Sg) 15 16 48,0 Aleutian Islands (h = L5 km ).
m = 6.2 (Up,Ki),
11 Up iP 21 26 45.8
" 12 Up iP 07 53 k2.4
12 Up iP 00 56 23.9 ' micr sec
P Z' 0.1 0.8
12 Up iP 02 26 30.4 Ki iP 07 52 48.6
iPcP 02 26 54,2 Um iP 07 53 1kh.7
Um iP 02 26 05,8 Uua iP 07 53 L2,k
Uuda ip 02 26 36.9 De iP 07 54 0OL.3
De iP 02 26 Sk4,.6 Aleutian Islands (h = 50 km),
Kurile Islands (h = 60 km),
" 12 Up iP 08 11 15.1 C
12 Up iPKP 03 33 Lk,.s micr sec
Ki iPKP 03 33 39.5 P Z' 0.4 0.8
Um  iPKP 03 33 42.0 Mx E 0.8 20
i 03 33 45.5 Mx N 1.1 18
Ud iPKP 03 33 Lk,1 Mx Z 1.4 21
i 03 33 56.2 Ki iP 08 10 21.9 C
De iPKP 03 33 54.8 mier sec
Tonga Islands (h = 130 km). P Z' 0.1 0.8
Mx E 1.2 18
12 Up iP 05 15 27.k4 Mx N 1.1 18
ipP 05 16 08.5 Sk iP 08 10 5k4,2
iPP 05 16 58,2 Um iP 08 10 47.5
Ki 1P 05 15 35.3 Uud iP 08 11 15.4 C
Sk iP 05 15 52,5 De iP 08 11 37.8
ipP 05 16 3h.7 Aleutian Islands (h = 50 km),
iPp 05 17 36.7 m= 6,4, M=5,1 (Up,Ki),
Um iP 05 15 24,9
isP 05 16 36.1 " 12 Up iP 08 17 06.6
iPP 05 16 59.8 micr sec
Ud  iP 05 15 43,3 P Z' 0.1 1.0
ipP 05 16 25.6 Ki iP 08 16 13.3 C
isP 05 16 48,8 Um iP 08 16 39.h4
iPP 05 17 26.4 va ipP 08 17 07.h4
De iP 05 15 39.k4 De iP 08 17 29.3
ipP 05 16 22,3 Aleutian Islands (h = 55 km),
iPP 05 17 22.8
Hindu Kush. h = 210 km " 12 Up iP 08 18 L4o.h4
(Up,Sk,Um,Ud,De).
" 12 Up iP 08 20 22.7 C
12 Up iP 07 26 48,9 micr sec
micr sec P Z* 0.3 0,8
P Z' 0.3 1.0 Ki iP 08 19 29.8
Ki 4P 0T 25 55.5 C micr sec
micr sec P Z' 0.1 0.9
P Z' 0.1 0.9 Sk iP 08 20 01.8
Sk iP 07 26 26,9 Um iP 08 19 55.7 C
Um iP 07 26 20.4 va iP 08 20 23.3 C
{cont.) Aleutian Islands (h = 45 km).

m= 6.2 (UP,Ki)o
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1969
Sepe.

"

1t

”"

"

12

12

12

12

12

Un iP 08 55 13.0
Aleutian Islands (h = 50 km),
Up iP 09 08 05.3 C

iPP 09 10 33

is 09 17 01

iP'P' 09 36 18.0

micr sec

P Z' 3.1 0,8

S E 0.9 6

S N 5.0 11

Mx E 18 20

Mx N 33 20

Mx 2 27 19

D = 7550 km = 68°,
Ki iP 09 07 12.2 C

i 09 07 13.9

is 09 15 20

eP'P' 09 36 33

micr sec

P Z' 0.5 0.7

S E 3.8 13

S N 4,7 10

Mx E 28 16

Mx N 22 19

D = 6650 km = 60°,
Sk iP 09 07 43.4

i 09 07 49,8
Um iP 09 0T 38.3 C

iPP 09 09 56
iPa 09 11 30

is 09 16 12

iP'P' 09 36 25.3
ua ipP 09 08 05.1 C
De iP 09 08 27.5 C

Aleutian Islands (h = 50 km).
n=6.8, M= 6.6 (Up,Ki),

Ki iP 09 11 59,0
Up iP 09 19 k5.4
micr sec
P Z' 0.1 0.6
Ki iP 09 18 51.8
Um iP 09 19 18.1
ua ipP 09 19 45,5
De iP 09 20 07.3
Aleutian Islands (h = 20 km).
Up iP 09 39 08.2
Un iP 09 38 39.9
Ud iP 09 39 08,1
Aleutian Islands (h = 50 km).

1969
Sep.

"

"

"

"

"

"

"

"

12

12

12

12

12

12

12

12

12

12

12

12

Up iP 09 40 k42,5
va iP 10 15 02.3
Aleutian Islands (h = 45 km),
Ki iPg 10 55 35.9
isg 10 56 03.h4
Sk iSg 10 56 49.9
Un iSg 10 56 k41,2
Sweden-Norway border region.
Ki i 11 13 20,4
i(sg) 11 13 k2,1
Un i(Sg) 11 14 25,3
ua iP 11 50 25.6
Aleutian Islands (h = 50 km),
Un iP 11 53 49,3
Umn iP 11 58 20.2
ua ip 11 58 51,2
Kurile Islands (h = N).
va iP 12 39 kLL,6
Aleutian Islands (h = 45 km),
Ki iPg 12 49 31.1
isg 12 50 01.2
Um 1P 13 28 44,6
Ud iP 13 32 k2,1
Aleutian Islands (h = 50 km).,
Up iP 15 11 15.3 C
micr sec
P Z' 0.5 0.6
Mx E 0.6 20
Mx N 1.2 20
Mx Z 0.9 18
Ki iP 15 10 22.3 C
micr sec
P Z' 0.2 0.8
Mx E 0.8 17
Mx N 0.6 17
Sk iP 15 10 53.9
Um iP 15 10 48.0
ud ip 15 11 16.0 C
De iP 15 11 37.9 C

Aleutian Islands (h = 50 km).
m= 6.5, M=5,1 (Up,Ki).
(cont.)
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1969 1969
Sep. 12 (cont.) Sep. 13 (cont,)
In this series of Aleutian Sk 4P 11 30 g%’9
Islands earthquakes, the Um ip %% gg 29'%
amplitudes of PZ' at Up Ud  ip 11 30 53.8
are considerably larger De iP 11 31 08.2
then those at Ki, resulting Japan (h = 35 km).
in en m-difference of 0.7
in average. " 13 Up iP 12 03 16.8 ¢
micr sec
" 12 Up ipP 15 11 50,5 P Z2' o,k 0,8
Ki iP 15 11 30.6 Mx E 0.6 17
Sk iP 15 11 38.8 Mx N 0,9 18
Um iP 15 11 L4 b Mx Z 1.1 17
Ki iP 12 02 31.3 C
' " 12 Up ip 15 18 07.8 ipP 12 02 L4k,3
Ki eP 15 17 13 micr sec
Uda iP 15 18 07.5 P Z' 0.3 1.0
Aleutian Islands (h = 50 km). Sk iP 12 03 06,5 C
Um iP 12 02 52.7
" 12 Uup iP 18 00 21,0 ipP 12 03 06,1
Aleutian Islands (h = 45 km). va 1P 12 03 22,9 C
ipP 12 03 36.7
" 13 Up iP 00 43 34,3 ipp? 12 31 32.4
Ki iP 00 42 41,6 De iP 12 03 k0.6 C
ud iP 00 43 35,0 ipP 12 03 54,1
Aleutian Islands (h = 40 km). Kurile Islands, h = 50 km
(Ki,Um,Ud,De).
" 13 Up iPKp 00 53 03,8 m= 6.6 (Up,Ki).
iSKP 00 55 58,0
micr sec " 13 Ki ip 20 10 k9,2
PKP Z' 0.2 0.6 ipP 20 10 59.6
Ki iPKP 00 52 52,6 Um iP 20 11 07.6
isKP 00 55 37.0 ipP 20 11 17.7
Sk  iPKP 00 52 58,0 uda iP 20 11 39.k4 ¢
eSKP 00 55 52 ipP 20 11 k9,5
Um i(PKP) 00 52 51.8 Japan. h = 40 km (Ki,Um,Ud).
. iPKP 00 52 56,6
iSKP 00 55 47,5 " 13 up iP 20 38 23,0 C
Ua  iPKP 00 53 05,0
. i1SKP 00 55 59.1 " 13 Up iP 23 12 2k.6 C
De iPKP 00 53 15.7 Ki iP 23 11 31.k
iSKP 00 56 08,1 uda iP 23 12 24,6
Tonga-Kermadec Islands Aleutian Islands (h = 35 km).,
(h = 580 km).
" s up ipP 00 20 08.1
" 13 Up iP 02 21 57.0 Ud iP 00 20 08.4
Uda 1P 02 21 57.5 Aleutian Islands (h = N),
Aleutian Islends (h = 30 km).
" iy up ip 01 26 15.9 C
" 13 Up iP Oh 48 33.3 Ki iP 01 25 27.3
i ok 48 45,6 Sk iP 01 26 03.5
Um iP 01 25 49.5
" 13 Up iP 11 30 L46.8 vd iP 01 26 20.3 C
Ki eP 11 30 10 De iP 01 26 40.0
i 11 30 1k4,7 Kurile Islands (h = N).

(cont.)
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1969
Sep.

n

n

n

"

1k

14

14

1k

14

1969
Sep.

Up iP 06 23 00.1
ipP 06 23 13,3
i8S 06 32 09
mier sec
Mx E 0.5 17
Mx N 0.9 15
Mx 2 1.1 17
D = 7650 km = 69°, "
Ki iP 06 22 15,3
Um iP 06 22 35.5 C
i 06 22 51,7
is 06 31 23
ua iP 06 23 05.5 "
ipP 06 23 19,5
Kurile Islands. h = 50 km
(UP'Ud)a
Up iP 08 57 56,2
Up iP 11 00 44,1
micr sec
P Z' 0.1 0.7
Ki iP 10 59 52,0
Umn 1P 11 00 17.7
ua ip 11 00 45.6
De iP 11 01 07.3 C
Aleutian Islaends (h = 40 km),
Up iP 12 27 39.3
Un &P 12 27 13
ua ip 12 27 50.1
Lake Baikal.
Up iP 13 00 14,0 C
micr sec
P Z' 0.2 0.6
Ki iP 12 59 28,8
micr sec
P Z' 0,1 0.9
Sk iP 13 00 Ok.2 ¢
Um iP 12 59 50.8
va ip 13 00 20.5 C
De iP 13 00 38.0 C
ipP 13 00 50,0

Kurile Islands. h = 45 kn

(De).

m= 6.2 (Up,Ki).

KiR iPn 14 01 17.5
isn 14 02 15,5 "
ibgt—Yh02—=5 7
D =530 km = 4,8°,

Sk} isg 1k 05 11.6

(cont., )

1k

1k

1k

1k

(CO to)

Um |= iSg 14 03 28.9

Northwest Rugsia,

67.3°N, 32.9°E.

Origin time = 14 00 0L,

HEEglosion?

Ud iPKP 14 46 12,2

De iPKP 14 46 23,8

Tonga~Kermadec Islands

(h = 600 xm).

Up iP 1k 53 58.8
ipP 14 sk 08,7
is 15 00 12
iss 15 02 52
iLgl 15 0T 50

micr sec

pP Z' 0.1 1,0
Mx E 1.2 13
Mx N 5.1 17
Mx Z 1.6 13
D = 4500 km = 4o 1/2°,

Ki iP 14 53 58,7 C
ipP 1k 54 10.4
e 15 03 18

mier sec

pP Z' 0.2 0.9
Mx E 3.5 11
Mx N 7.9 12
Mx Z 2.6 12

Sk iP 14 54 21.6
ipP 14 sk 34,0
i 14 56 38,9

Um iP 1k 53 51,9 C
ipP 14 54 ok L
ePP 14 55 23
is 15 00 03
i 15 02 55

Ud iP 14 54 14,6 ¢
ipP 14 sk 25.6

De iP 14 54 14,1
ipP 14 54 24,8

Sinkiang. h = 50 kny (Up,Kki,

Sk ,Um,Ud,De).

M= 5.3 (Up,Ki).

Well developed higher-mode

surface waves,

Up iP 16 23 01.1
iPP 16 24 36
i8 16 29 09
iSa 16 31 39
i 16 32 12

(cont,)
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"

"

"

1k

14

1k

15
15

15

(cont.)
Up elgl 16 36 46
mier sec
P Z' 0,1 0.7
PP E 0.5 4
PP Z 0.6 &
Mx E L4,8 17
Mx N 15 17
Mx Z T.6 16
D = 4500 km = 40 1/2°,
Ki iP 16 23 02,3 C
ePP 16 24 33
eSa 16 31 38
i 16 32 12
ilgl 16 37 ok
miecr seec
P Z' 0,4 0.8
PP E 1,1 9
Mx E 6,1 12
Mx N 15 13
Mx Z 5.1 13
Sk iP 16 23 24,0 C
iPP 16 25 07.3
Um iP 16 22 55,6 C
iPP 16 24 34,3
is 16 28 57

iSa 16 31 08
iss 16 31 29
iLgl 16 36 34

Ud iP 16 23 18.1 C
iPP 16 25 05,0

De iP 16 23 17.5
iPP 16 25 03.3

Sinkiang (h = N),

m= 5.8, M= 5,7 (Up,Ki).,
Well developed higher-mode
surface waves,

Un eP 18 38 25

Gulf of California (h = N).
Up eP 23 1L 44

Ki iP 23 13 58.7

Un iP 23 14 18,9

Uua ip 23 1L 47,6
Japan (h = N),

Ki ip 00 29 31,5

Ki iP 03 35 26,2

Sumatra (h = N).

Ua ip 03 38 31.9

- 15 -

1969
Sep.

"

"

"

"

15

15

15

15

15

= Delary
uq ipP 06 51 52,5
i 06 52 17.7
Unimek Island (h = 60 km).
Ki 1P 0T OT 51,5
Ud iP 07 08 44,8 C
Aleutian Islands (h = 30 km).
Ki eP 12 59 59
Sk eP 12 59 58
Un eP 13 00 03
Mexico (h = N),
Ki ip 14k 39 55,4
Umn iP 14 40 16.6
Ud iP 1k 4o 48.1
ipP 14 41 02,5
Kurile Islands. h = 50 km
(Ki,ud).
Up iP 1k 56 31.6 ¢
ipP 14 56 Lo,7
micr sec
P Z' 0.1 0.7
Mx E 0.6 20
Mx N l.1 22
Mx Z 1.9 23
Ki iP 1k 55 38.3 ¢
ipP 14 55 48,2
micr sec
P Z' 0.2 1.0
Mx E 0.9 20
Mx N 0.8 18
Mx Z 1.6 20
Sk iP 14 56 11,6 C
ipP 14 56 21,2
Um iP 14 56 03.8 C
ipP 14 56 12.0
Uua ip 14 56 32,9 C
ipP 1k 56 43,0
De iP 14 56 54,8 ¢
ipP 14 57 04,7
Aleutian Islands. h = 35 kn
(Up,Ki,Sk,Um,Ud,De).
m=6.2, M= 5,1 (Up,Ki).
Up iP 17 11 33.6
Ki eP 17 10 59
Sk ip 17 11 29.8
Um iP 17 11 14.3 ¢
Uud ip 17 11 L40.5 ¢
De eP 17 11 53
i 17 11 55.2
South of Japan (h = 100 kn),
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15

16

16

16

Up iP 18 58 39.3 C
i 18 58 55,1
micr sec
P Z' 0.1 0.9
Mx E 0.4 20
Mx N 0.7 18
Mx Z 0.9 18
Ki iP 18 57 51.6
miecr sec
P Z' 0.1 1.0
Mx E 0.8 16
Mx N 0,8 18
Mx Z 1,3 20
sk iP 18 58 27.6
Un iP 18 58 13.7
ePa 19 02 03
Ud iP 18 58 44,8
De iP 18 59 03.1 ¢

Kurile Islands (h = 45 km).
m = 6.0, M= 5,0 (Up,Ki).

Up iP 00 29 10,7
Ki iP 00 30 15,7
Sk iP 00 29 k49,5
uda ip 00 29 19.0
De ip 00 28 48,5

Eastern Mediterranean Ses
(h = 6 km).,

De iPKP 00 53 19.3
Tonga~-Kermadec Islands
(h = 250 km).
Up iP 01 28 10.0
eS 01 37 08
micr sec
P Z' 0.1 1.0
Mx E 0.8 18
Mx N 1,1 21
Mx Z 1.2 19
D = 7500 kn = 67 1/2°,
Ki iPp 01 27 22.7
micr sec
P Z' 0.1 1.1
Mx E 1.0 16
Mt N 0.9 19
Mx Z 1,6 20
Sk iP 01 27 59,1
Un iP 01 27 Li4,3
ePa, 01 31 42
eS 01 36 18
Ud iP 01 28 15.2 ¢
Kurile Islands (h = 60 km).
m= 6.0, M = 5,1 (Up,Ki).

- 16 -

1969
Sep.

"

"

"

”

"

16

16

16

16
16

16

= Delary
Ki iP 02 32 L7.6
Um 1P 02 33 09.3
ua ip 02 33 Lo,k
Kurile Islands (h = N),
Up iP 08 12 13.0
micr sec
P Z' 0.1 0.5
Ki ip 08 11 Li,.s
Sk iP 08 12 13.5
Un iP 08 11 55.6
Uuda ip 08 12 21.7 C
i 08 12 25,7
De iP 08 12 33.1
Ryukyu Islands (h = 90 km),
Uud ip 13 49 09.1
Venezuela (h = 10 km).
Um iP 14 11 sk.o
Sk eP 1k 37 58
ipP 14 38 31,2
Um iP 14 38 13.3
isP 14 38 sk,5
Mexico. h = 120 km (Sk,Um),
Up iP 14 41 48.1 ¢
iPP 1k Lh 37,2
micr sec
P Z' 0.5 1.0
Mx E 0.6 14
Mx N 2.0 17
Mx Z 1.6 17
Ki ip 1k k1 13,6 C
iPP 14 43 47,2
ipP'p! 15 09 11.6
micr sec
P Z' 0.6 1.5
PP Z' 0. 1.7
P'P'  Z2' 0.4 2.0
Mx E 2.1 15
Mx N 1.3 17
Mx Z 3.6 17
Sk iP 14 41 21,9 ¢
i 1k 43 53,2
iPP 14 43 58,7
Um iP 1k 41 33.4 ¢
i 1L 4k 08.8
iPP 14 44 16,3
eS 14 51 ok
Uua ip 14 41 39.9 C
i 14 44 16,1

(cont,)
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"

L

"

"

”

16

16

17

17

17
17

(cont.)

Ud iPP 14 4k 21,2
De iP 1k 41 56,5 ¢
Nevada. m = 6,5, M = 5,5

(Up,Ki). Underground
explosion, Some of the
stations (Sk,Um,Ud) show
precursors to PP, arriving
5«8 sec ahead of PP,

Ki iP 21 27 06.5 C
micr sec
P Z' 0.1 0.7
Sk iP 21 27 28.4
i 21 27 30.5
Un iP 21 26 59.8
vua ip 21 27 22,2
i 21 27 24,6
i 21 27 32.2
De iP 21 27 21.9
Sinkiang (h = 20 km).,
Up iP 01 49 45,7
Up iP 02 25 48.3
Ki ip 02 24 sk,7
Sk iP 02 25 32,4
ua ip 02 25 52,1
De iP 02 26 13.9
Kaemchatka (h = 20 km),
Um i(P) 12 09 31.0
Up iP 18 52 23.8 C
is 19 01 52
iSKS 19 02 27
micr sec

P Z 0.8 2

P 2' 0.3 0.7

S N 0.4 3

SKS N 0.7 &4

Mx E 19 18

Mx N 26 15

Mx 2 A4t 18

D = 8300 km = Tk 1/2°,

Ki ip 18 51 51.5 ¢C

is 19 00 53
micr sec

P Z 1.1 6

P Z' 1,2 2,0

S E 1.3 8

S N 0.5 T

(cont.)

19

= Umed, Ud = Uddeholm, De = Delary

69

Sep, 17

"

”

Y

1T

17

18

(cont.)
Ki mier sec
Mx E 36 20
Mx N 25 16
Mx Z 68 Y A
D = 7700 km = 69 1/2°,
Sk iP 18 52 22,7 ¢
Um iP 18 52 03.3 C
i 18 52 05,7
iPP 18 54 41
iPa 18 56 30
is 19 01 17
Ua ip 18 52 32.3 C
De iP 18 52 44,7 C
i 18 52 55,7

Japan (h = 8 km).,

m= 6.3, M =6,7 (Up,Ki).

The existence of well
developed higher-mode surface
waves is quite remarkablej in
their propagation they make
use of the continental
structure represented by the
Korean Peninsula.

Up iP 19 02 Li4,8
ipP 19 02 54,3
micr sec
P zZ' 0,1 0,8
PP Z' 0.2 loo
Ki iP 19 02 11,2
ipP 19 02 21.4
micr sec
pP Z' 0.1 1.0
Sk iP 19 02 42,1 C
ipP 19 02 53.3
Unm iP 19 02 24.3
ipP 19 02 34,9
ud iP 19 02 52.3
ipP 19 03 02.8

Japan. h = 40 km (Up,Kki,sk,
Um,Ud). Well developed
higher-mode surface waves as
in the previous case.

Up i(P) 21 48 41,0
i 21 L8 46.6

micr sec

(P) Z' 0.1 0.6
ud iP 03 19 24,2

Portugal (h = 25 km).
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1969 1969
Sep. 18 Up iPKP 05 26 0T.2 D Sepe 19 (cont.)
micr sec Ua ipP 01 43 19.1
PKP Z' 0.2 0.5 Mindanao. h = 100 km (Up,
Un  iPKP 05 25 55.2 Ki,Sk,Um,Ud).
iSKP 05 28 49,2 M = 5.8 (Up,Ki).
Uua iPKP 05 26 09,6 D M uncorrected for focal
De iPKP 05 26 19,5 D depth.
Tonga~Kermadec Islands
(h = 530 km). " 19 ud ip 12 22 47,9
ipP 12 22 59.3
" 18 Um iP 11 49 08.8 Kurile Islands. h = 40 km
: (va).
" 18 vUp ipP 12 03 38.9
ipP 12 03 k8.8 " 19 Ki  ePKP 1k 47 ko
d Ki ip 12 02 54,1 i 14 47 53,2
micr sec Sk iPKP 14 47 57,3
Mx E 0.6 20 Um  iPKP 14 47 s5k,0
Mx N 0.7 18 Ud  iPKP 14 48 06.0
Mx Z 1.3 18 i 14 48 16.4
Sk iP 12 03 29,5 South of Kermadec Islands
Um iP 12 03 13.1 (h = 45 km).
ipP 12 03 22.8
Uud iP 12 03 45,4 " 19 sk e(sg) 17 34 16
ipP 12 03 55,0
Kurile Islands. h = 35 knm " 19 Up iP 20 51 08,7
(Up,Um,Ud). Ki iP 20 50 20.1
Sk iP 20 50 56,1
" 19 Up ipP 01 43 03.h4 Um iP 20 50 42,4
eSKS 01 53 02 ud iP 20 51 1k.1
is 01 53 35 De iP 20 51 33.5
esS 01 54 22 Kurile Islands (h = 140 km),
micr sec
Mx E 1.6 21 " 19 sk ip 20 59 06.0
Mx N 2,6 21 Ud eP 20 59 18
Mx Z 2,9 22 North Atlantic Ocean (h = N).
Ki iP 01 k2 25,2
ipP 01 42 51,9 " 19 Ua iP 21 05 17.2
. iSKS 01 52 43 Mindanao (h = 600 km).
is 01 53 05 ‘
. micr sec " 19 UuUp iP 21 29 13.7
pP  Z2' 0.1 1.0 Ki iP 21 29 10.6
SKS E 0.7 10 Sk iP 21 28 L2,0
S N 1.0 10 i 21 28 47.9
Mx E 3,6 22 Uud iP 21 28 55,k
Mx N 2.7 19 North Atlantic Ocean.
Mx 2 k0 19 Origin time = 21 23 49,
Sk eP 01 L2 47
isP 01 43 22,9 " 19 Sk iP 23 26 50.8
Um iP 01 k2 33,0 North Atlantic Ocean (h = N).
ipP 01 42 58,1
iSKS 01 52 48 " 20 sk iP 00 03 04,5
is 01 53 15 Ud iP 00 03 17.2
vda 3P 01 42 49,4 ¢ North Atlantic Ocean.
(cont,) Origin time = 23 58 12

(Sep. 19).
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, U4 = Uddeholm, De =

1969
Sep.

"

n"

"

20

20

20

20

20

20

1969
Sk ip 00 25 41,8 Sep. 20
i 00 25 L6,7
ud iP 00 25 56,1
North Atlantic Ocean (h = N),
Sk iP 00 48 04,3
Up iP 01 02 15,9
eS 01 06 49
mier sec
P Z' 0.1 1.0 " 20
D = 2850 km = 25 1/2°,
Ki iP 01 02 12.9
Sk iP 01 01 k2,7
i 01 01 45,9
Um iP 01 02 13.k " 20
i 01 02 18.5
eS 01 06 L9
Uud ipP 01 01 56.k D " 20
North Atlentic Ocean (h = N),
Up iP 01 13 01.1
is 01 17 36
micr sec
P Z' 0,3 1.5
S N 0k &
Mx E 0.9 19
Mx N 1.0 16
Mx 2 1.9 20
D = 2800 km = 25°,
Ki ip 01 13 01.1
) micr sec
P Z' 0.1 1.3
Mx E 1,8 18
Mx N 0.8 17
Mx Z 2,0 18
Sk iP 01 12 30,0
Un iP 01 13 02,4
i 01 13 07.7
ud ipP 01 12 43,6
De ¢P 01 12 59

North Atlantic Ocean (h = N).
m=5,5,M=1.4,5 (Up,Ki).

Ki
Sk

Ud

ipP
iP
i

iPp

01 15
01 15
01 15
01 15

50.8
22,5
26.0
3k.9

North Atlantic Ocean.
Origin time

Up

iP

(cont, )

01 10 30.

01 18

26.3

Delary

(cont.)

Up 1 01 18 36.k4

Ki iP 01 18 24.8

Sk iP 01 17 55.5

Um iP 01 18 23.6
i 01 18 28.9

Uud ip 01 18 07.9
i 01 18 10,1

North Atlantic Ocean (h = N),

Sk ip 03 29 20,3

ua ip 03 29 32.8
i 03 29 41.7

North Atlantic Ocean (h = N).

ua ip 04 57 22.8

West Pakistan (h = 40 km),

Up iP 05 14 20.1 C
i 05 14 23.7
is 05 18 48

micr sec
P E 3.0 6
P N 3.2 6
P Z 6.5 6
P Z' 1.0 1.3
S E 2,2 8
S N 9.8 7
Mx E 9.2 20
Mx N 22 22
Mx zZ 23 22
D = 2800 km = 25°,

Ki iP 05 1k 19.k C
iPP 05 14 46,8
is 05 18 ks

miecr sec
P E 7.4 7
P N 0.7 7T
P Z 8.0 7T
P Z' 3.0 2.,k
S E 4.8 10
S N 5.9 9
S Z 6.6 10
Mx E 16 18
Mx N 11 13
Mx Z L1 20
D = 2800 km = 25°,

Sk iP 05 13 48.1 ¢
i 05 13 52,7

Um iP 05 14 21.7 C
i 05 14 25,3
is 05 18 49

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

1969
Sep.

1969
Seps 20 (cont,)
uda iP 05 14 01.0 C
i 05 1% 03,5
De iP 05 14 14,3 ¢
i 05 14 24,0
North Atlantic Ocean (h = N).
m = 6.5, M = 5,7 (Up,Ki). .
" 20 Ki iPKP 10 37 Lo,k
Un  iPKP 10 37 52.7
11 10 38 00.4
Ud iPKP2 10 38 23.6
Kermadec Islands-New Zealand
N (h = N).
1 n KiR iPn 12 15 56.3
iSn 12 16 51.4

D = 510 kn = 4,6°,
skA i(sg) 12 19 45,7
Um€ isg 12 18 11,9
Northwest Rugsia,
67.8°N, 32.6°E.
Origin time = 12 14 L5,

Explosion?
" [20 KiR iPn 12 16 31.2
iSn 12 17 27.7
iSg 12 17 h968

D =520 km = 4,7,
isg 12 20 26.5
iSg 12 18 52,7
orthwest Russia,
68.0°N, 32.9°E,

Origin time = 12 15 17,
Explosion?

" 20 Sk ePKP 12 58 47
Un  iPKP 12 58 43,1
’ Kermadec Islands-New Zealand
(h = 35 knm),
L 20 Up iP 14 15 18.9
i 14 15 25,5
iPP 14 16 45,1
Ki iP 1k 15 27,2
mier sec
P %' 0l  Xa&
Mx E 1,2 10
Mx N 0.7 10
Mx Z 1.4 10
Sk iP 14 15 45,3
(cont,)

n

20 (cont.)
Umn iP 1k 15 17.0
ua iP 1k 15 35.8
i 14 15 39,3
De iP 14 15 32.7
Tadzhik SSR (h = 50 km).
20 Up iPP 15 44 50.6
mier sec
Mx E 0.7 19
Mx N 0.8 19
Mx Z 1.2 19
Ki ——
micr sec
Mx E 1.9 20
Mx N 0.8 19
Mx Z 2.8 22
Sk iP 15 40 25,0 C
Un ePP 15 L4k 37
ePs 15 53 4k
Pacific Ocean, off Central
America (h = N),
M= 5.5 (Up,Ki),

20 Up iP 18 23 15.9
va ip 18 23 21,4
(Kurile Islands).

20 Ki i(p) 21 51 5k, 4
va iP 21 52 16,2
KiR ePn 03 15 20

iSn 03 16 09.0

iSg 03 16 29.6

D = 460 km = 4.1°,
Sk i T
Un € isSg 03 17 26.6

21

21

Northwest Russia,
67.6°N, 31.3°E.

Origin time = 03 14 15,
Explosion?

Ki iPn 05 43 34,3
iSn 05 4k 31.4
iSg 05 4k 58,5
D = 520 km = 4,7°,

Um iSg 05 45 46,2

Northwest Russia,
Origin time = 05 42 21,
Explosion?

Ki 1PKP
Um iPKP
(cont,)

07 30 33.7
07 30 L1.6
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1969

Sep.

"

"

"

"

"

21

21

21

2l

21

21

22

22

1969
Sep.

(cont.)
Ud iPKP 07 30 38.5

i 07 30 48,7
Tonga Islands (h = 240 km),
Up iP 19 17 28.1

i 19 17 35.7
ua ipP 19 17 u4k.8
Hindu Kush (h = 70 km),
ua ipP 20 30 21.0
Up iPKP 21 35 14,9

i 21 35 35.4
Sk  ePKP 21 35 10

i 21 35 16.8
Umn  iPKP 21 35 03.0 C
Ud  iPKP 21 35 15.6
De iPKP2 21 35 52,5
Kermadec Islands (h = 120 km).
Up iP 21 41 38.5
Ki iP 21 41 L4o.3
Um iP 21 41 36.0
ua i(P) 21 41 57.3
Sumatra (h = N).
Up iP 21 46 22.3
Ki iP 21 46 24,8
Uuda iP 21 46 33.8

i 21 46 k1.2
Sumatra (h = N).
Up iP 01 52 10,0 C

i 01 52 16.9
Ki iP 01 52 33.1
ud iP 01 52 20,2

i 01 52 28,2
Chagos Islands (h = 15 km),
Up iP 01 58 28.8

is 02 08 35

miecr sec

Mx E 2,2 19

Mx N 5.6 21

Mx Z 3.9 20

D = 9050 km = 81 1/2°.
Ki iP 01 58 30.7 C

is 02 08 39

micr sec¢

P Z' 0.5 1.8

S E 1.3 8

S N 1.8 9

"

7"

22

22

22

22

(cont.)
Ki mier sec
Mx E 4.8 20
Mx N L7 20
Mx Z T.6 20
D = 9100 km = 82°,
Sk iP 01 58 Lk,9
Um iP 01 58 26,0 C
iPP 02 01 33
is 02 08 30
Uuda iP 01 58 39.9
De iP 01 58 36.6
Sumstra (h = N),
m=6,3, M=6.0 (Up,Ki).
Up 1P 02 46 L6.6
micr sec
P z' 0,1 1.2
Ki iP 02 46 01.5
micr sec
P Z' 0.1 1.3
Um iP 02 46 22.6
ud iP 02 46 52,7
ipP 02 U7 05.5
Kurile Islands., h = 45 km
(ua).
m= 5,9 (UP,Ki).
Ua iP 02 51 36.3
Kurile Islands (h = 40 km).
Up iP ok o4 53.4
i Ok 05 00.k4
is ok 15 00
micr sec
Mx N 2,1 21
Mx Z 1.6 17
D = 9050 km = 81 1/2°.
Ki iP oL oL sh,7
iS o4 15 06
mier sec
P Z* 0.2 1.6
S E 0.8 7
S N 1.1 8
Mx E 1.6 15
Mx N 2.3 20
Mx Z 2.7 17
D = 9100 km = 82°,
Un iP o4 o4 50.6 C
is ok 14 57
ua iP o4 05 03.1
Sumetra (h = N),.
m= 6,1, M= 5.7 (Up,Ki).
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugen, Um = Umeé, U4 = Uddeholm, De = Delary

1969 1969
Sepe 22 Ki iP o4 14 37.6 Sep. 23 Up iP 02 34 37.8
i ok 1k 43,1 Ki iP 02 33 50.3
Um iP Ok 14 32,7 Um iP 02 34 12,7
i o4 1k 38,9 ua iP 02 34 43.8
Sumatra (h = N). Kurile Islands (h = 45 km).
M 22 Um eP 12 46 33 " 23 Up €P 02 51 02
" 22 Um iP 13 54 38.7 " 23 Up iP ok sh L5,k
Um iP ok 54 18,2
" 22 Up iP 13 58 4oL ud 1P o4 54 51,8
: Ki iP 13 59 13.5 C Kurile Islands (h = N).
micr sec
° P 2 0.3 1.7 . 23 Ki iPn 09 39 Ok, L
Mx E 1,1 20 iSn 09 40 03.2
Mx N 0.8 17 iLgl 09 40 gh.e
Sk eP 13 58 42 D = 540 km = 4,9°,
Umn iP 13 59 04,3 Sk i(sg) 09 43 14,2
Atlantic Ocean (h = X). Northwest Russia.
Origin time = 09 37 L8,
" 22 Up iP 16 23 25.4 Explosion?
i 16 23 46,8
micr sec u KiR iPn 12 43 32,1
P Z' 0.1 0,5 \ 12 44 30.6
Ki iP 16 23 10,8 :i@ﬂr—~——*iﬂ*ﬁﬁ"3072“
Sk iP 16 23 40,0 D =540 km = 4,9°,
Um iP 16 23 13.2 e{bgl)—3p-Ly-po-
i 16 23 32,7 12.L5 45,9 )
uda iP 16 23 40.3 ¢ Northwest Russia,
i 16 2L 01.1 67.4°N, 33.3°E.

Sinkiang. Underground
explosion. A remarkeble

Origin time = 12 42 16,
Explosion?

-

fact is that P is followed
~\j by a very clear phase after i 13 28 01.9
20.6 sec in average (Up,Um, vV ] 13 25 54,1
Ud), also found at other iSg 13 26 10.5
widely separated stations D =140 km = 1,3".
according to bulletins, Um iSg 13 27 k2,5
west coast of Norway,
. " 22 Ki el 22 35 64.9°n, 11.4%%, ‘/’]
micr sec Origin time = 13 25 29,
Mx E 0.8 16
Mx N 1.0 20 i 23 Up 1i(P) 20 12 42,8
Mx Z 1.4 19 i 20 12 L48.T7
Atlantic Ocean (h = N),
" 23 UP s
" 23 Ki eL 02 29 micr sec
micr sec Mx E 2,2 23
Mx E 0.9 20 Mx N 4.3 23
Mx N 0.6 16 Mx Z 2,7 21
Mx 2 1 18 Ki is 23 00 34

3
Easter Island (h = N). (cont,)
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary

1969
Sep.

”

23

2k
2k

1969
(cont.) Sep. 24 Up iP ok 06 47,8
Ki mier sec ua iP ok 06 25.6
S E 0.7 7T North Atlantic Ocean.
S N o.b 6 Origin time = Ok 00 57.
Mx E 4,1 19
Mx 2 6,3 20 i Ok 26 43,5
Un 1iS 23 01 01 micr sec
eSS 23 06 43 P Z' 0,1 0.9
Mexico (h = N), Ki iP ok 26 50.5 C
M= 5,9 (Up,Ki). i ok 28 37,0
micr sec
Ki 4P 00 16 07.0 P Z' 0.1 1.5
Sk iP ok 26 17.3 C
Up iP ok ok 47,6 Um iP ok 26 48.6 C
i ok 04 51,2 i ok 26 s5h4,1
eS ok 09 28 Uud ip ok 26 22.0 C
iss Ok 11 ok North Atlantic Ocean (h = N).
micr sec m = 5.5 (Up,Ki).
P Z' 0.2 0,9
S E 0.2 4 " 2y um 4P 10 46 31,2
Mx E 2,4 21
Mx N L,7 18 " 2h  up 4P 18 13 48.4 ¢
Mx 2 4,1 2l is 18 22 20
D = 3100 km = 28", micr sec
Ki iP ok o4 sk,.s P E 0.3 3
i ok ok 57,9 P Z l.1 3
is ok 09 48 P Z' 0.2 1.0
micr sec S E 2,2 10
P Z' 0,1 1.0 S N 7.4 9
S E 1.1 9 Mx E 1 22
S N o0.h 10 Mx N 19 18
Mx E 5,3 21 Mx Z 31 22
Mx N 3,1 15 D = 7050 km = 63 1/2°,
Mx 2Z 7.8 21 Ki iP 18 14 11.3
D = 3200 km = 29°, i 18 14 1k.9
Sk iP ok o4 20,5 is 18 23 06
i ok 04 24,9 micr sec
Um iP ok ok 55,1 P E 1.1 6
i oL o4 58.6 P Z 1.4 5
i ok 05 01.8 P zZ' 1.1 2.0
is Ok 09 47 S E 8.0 12
vua ip ok ok 25,9 S N 8.1 12
i ok ok 29,7 s Z 5.9 11
North Atlantic Ocean (h = N). Mx E ks 22
m= 5,5, M= 5,2 (Up,Ki), Mx N 17 18
Double P, 3,7 sec apart in Mx Z ok 22
average, typical for North D = 7450 km = 67°,
Atlantic earthquakes recorded Sk iP 18 13 46.0
at our stations. The second Umn iP 18 1% o2.7 C
P has shorter periods than i 18 14 07.8
the first one, iPP 18 16 26
iPsg 18 18 39

(cont,)
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1969
Sep.

"

n

L

2k

2k

2L

25

25

25

25

25
25

25

25

(cont.)
Un iS 18 22 53
Ud iP 18 13 36.7

North Atlantic Ocean (h

m= 6.5, M = 6,5 (Up,Ki).

Uud iP 19 11 12,8 C
North Atlantic Ocean (h =
Up iPKP 21 47 35,4
i 21 47 42,1
micr sec

PKP Z' 0.1 0.5

Sk ePKP 21 47 30
Um  iPKP 21 47 25,3
Ud iPKP 21 47T 37.7
i 21 47 45,6
Uda iP 00 54 47,3

North Atlantic Ocean (h

Uud iP o4 50 25,7
North Atlantic Ocean (h
Ud iLgl 06 02 07.9

- 06 02 16.6
Explosion east of Jutland,
Denmark.,
uda iLgl 07 32 04,1

i 07 32 1k4.7
Explosion east of Jutland,
Denmark.,
Ud iP 08 09 27,0
Up iP 11 50 32,1
Sk el 11 51 1l

i 11 51 18.4
Ua iP 11 50 38.5

i 11 50 45,8

Ionian Sea (h = N).

Sk ePKP 12 20 27
Unm i(PKP) 12 20 35,1
New Zealand (h = N).

/

Skagerrek, 58,4°N, 10.5 E.
Origin time = 13 09 08.

25 Upf iP* 13 10 bh,7
isg 13 11 L45.5

Uip iPg 13 10 22.0

iSg 13 10 54.2

Del. iPg 13 10 28,6

i 13 11 01.6

Afg 0 O,
Skagerrak, 58.4°N, 10.5 E.
Origin time = 13 09 35,

)

upP ip* 13 10 18.0
isg 13 11 18.7
UdD iPg 13 09 55.1
isg 13 10 27,3
Del- iPg 13 10 01.3
(cont.)

25

25

25

25

25

26

26

Uud iP 13 29 k41.4
va ip 15 32 22,1
Iran (h = 30 km).
Up iP 15 42 16.7
Sk P 15 42 55
Um iP 15 k2 35.4
Ud iP 15 42 34,7
Ki iP 21 43 25,5
Ud iP 21 44 17.6
Aleutian Islands (h = 5 km),
Ki iP 23 20 22.9
Szechwan, China (h = N).
Ki iP 01 19 47.7 D
Um iP 01 20 14,5 D
ud iP 01 20 40.3
Aleutian Islands (h = 8 km).
Up eP 05 03 Ok

is 05 09 48

micr sec

Mx E 0.8 18

Mx N 1.1 18

Mx Z 1.4 218

D = 5150 km = 46 1/2°,
Ki iP 05 03 53.4

micr sec

P Z' 0,1 1.0

Mx E 1.9 20

Mx N 1.0 13
Sk iP 05 03 38.5
Um iP 05 03 25,7

is 05 10 35
vua iP 05 03 14,0

Red Sea (h = 25 km),
M=5,1 (Up,Ki).
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary

1969
Sep.

"

1969
26 Up iP 07 Ok 32,5 C Sep. 26
iPP 07 04 51
is 07 08 10.3
iss 07 08 26 " 27
iX 07 08 L7
ilgl 07 10 06
iLg2 07 10 36
micr sec
P Z' 0,6 0.9
Ki iP 07 05 20.0 C
i 07 05 29.1
ix 07 11 02.3
mier sec
P Z' 0.9 1.3
Sk iP 07 05 18.2
iX 07 10 43.8 " 27
i(Lgl) 07 12 56.5
Umn iP 07 04 50,3 C " 27
Uua ip 07 ok 54,0 C
De iP 07 04 37.6
iLg2 07 10 56,2 " 27
West of the Caspian Sea.
/m = 6,1 (Up,Ki).
/ Underground explosion.
The phase X (Up,Ki,Sk) has
a group velocity of L,12
km/sec, probably an integral
part of the higher-mode
surface-wave train.
26 Um iP 07 55 05.6
26 Ua ipP 08 39 45.5
Celebes (h = 260 km).
26 | Up ihgt——32-30-38+h
Sk tEgt——1230-19:7—
UdD ePn 12 28 20
is¥ 12 29 12.1
iS
outh Norway, 58.5°N, 7.1°E.
Origin time = 12 27 22
26 Ki i(sm) 12 40 36.7
i(Lgl) 12 41 03.3
26 Up iPg 13 27 k2.3
isg 13 28 05.6 " 27
iRg 13 28 11.8
D = 200 km = 1.8°, " 27
ua iPg 13 27 L46.6
iRg 13 28 29,1
D = 240 km = 2,2°,
Origin time = 13 27 05.

Probably explosion.

Up iP 22 49 13.7
i 22 49 22,2
Up iP o4 13 14,2
micr sec
P Z' 0.1 0,6
Ki iP ok 12 30,1
micr sec
P Z' 0.1 1.0
Sk eP ok 13 05
Um iP 04 12 50,4
va ipP ok 13 21.0

Kurile Islands (h = 45 km),
m= 6,1 (Up,Ki),

Ki iP 05 57 34.0
vua iP 09 01 24,0
Kurile Islands (h = 50 km).
Up iPKP 09 23 17.5
iPKS 09 26 39.7
micr sec
PKS Z' 0.2 1.4
Mx E 1.7 22
Mx N 2.7 22
Mx zZ 2.9 22
Ki iPKP 09 23 28.7
3 09 24 06.5
iss 09 45 00
micr sec
PKP 2' 0.3 1.7
Mx E 2.0 23
Mx N 1.8 21
Mx Z 4.3 23
Sk  iPKP 09 23 20.7
iPKS 09 26 43.9
Um iPKP 09 23 25.9
iPP 09 26 25
iPKS 09 26 51.1
Ud iPKP 09 23 16.5
i 09 23 23.1
iPKS 09 26 33.3
South Shetland Islands
(h = N).
M= 6.1 (Up,Ki).
Um iP 11 28 L48.3
Ki ePn 12 08 32
iPg 12 08 50.8
iSn 12 09 27.3
iLgl 12 09 45.3

D = 510 km = 4.6°,
(cont,)
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"

L

"

"

n

27

27

a7

27

27

28

28

28

28

28

- 26 -

(cont.)
Un i(Sg) 12 11 13.3
Probably northwest Russia.
Explosion?
Up iP 16 57 25.6
Up iP 17 03 08.2
Ki iP 17 ok 00,4
mier sec
P Z' 0.1 1,0
Um iP 17 03 38.5
ua ip 17 03 30,2
Turkey.
Ki iP 17 ok 11,1
Uud iP 17 ok 25,7
Sinkiang (h = N),
Ki iP 19 27 21,1
i 19 27 31.8
mier sec
P Z' 0,1 1.0
Java (h = N),
Ki eP 07 31 56
i 0T 32 02,4
Volcano Islands (h = 180 km).
Up iPKP 10 36 25.1
Ud  iPKP 10 36 30.2
Tonga-Kermadec Islands
(h = 80 km).
Up iP 14 09 26.3
Ki iP 1% 08 32.5
Um iP 1k 08 59.8
ua ip 14 09 25,2
Aleutian Islands (L = 20 km).
Ki iP 18 11 57.0
Umn iP 18 12 02,3
uda iP 18 12 21,4
Molucca Passage (h = N),
Up iP 19 00 58.9
iPP 19 02 23,5
Ki iP 19 01 02,7
micr sec
P Z' 0.1 0.7
Sk iP 19 01 24,8
Um iP 19 00 59.1
iPP 19 02 23,1
(cont,)

"

A

1969

Sep. 28
" 28
" 29

29

Delary
(cont.)
va ip 19 01 16,6
Tadzhik-Sinkiang (h = 60 km).
Up iP 22 59 39.0 C
i 22 59 51.7
iPcP 23 03 10.4
is 23 04 15
micr sec
Mx E 4,5 17
Mx N 11 16
Mx Z 8.1 17
D = 2900 km = 26°,
Ki iP 23 00 k6,2 C
micr sec
P Z' 0.3 1.2
Mx E 9.2 18
Mx N 16 1k
Mx Z 25 14
Sk iP 23 00 18,2
Um iP 23 00 11.2
va ip 22 59 45,7
De iP 22 59 13.k4

Crete (h-= 20 knm),
M= 5,6'(Up,Ki).

%

Surface waves were recorded
Yy our long=-period equipment

from the Chinese atmospheric
nuclear explosion of 3

megaton, origin time 08 40,
Up iP 10 29 ko,2
is 10 30 58
iLgl 10 31 37
iSg 10 31 k7
micr sec
P Z' 0,1 0.5
Sg E 4,0 2
Sg N 5.0 2
Sk iP 10 28 39.4
iSg 10 29 30.3
Um iP 10 29 21.9
i 10 29 25.9
Ud iP 10 29 20,3
Norwegian Sea (h = 6 knm),
Up iP 18 09 43.0 ¢
micr sec
P Z' 0.3 1.0
Mx E 0.8 18
Mx N 1.4 17
Uua iP 18 09 k9.2 C

Kurile Islands (h = 30 km).
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1969 1969
Sep. 29 Up iP 18 14 Lk,0 Sepe 30 Up ePKP 18 11 29
Ud iP 18 ik 49,3 ¢ i 18 11 3L.3
Kurile Islands (h = N). micr sec
PKP Z' 0.2 0.8
" 29 Up iP 20 08 Ok.k4 C Mx E 1.9 20
micr sec Mx N 4,3 21
P Z' 0.1 0.5 Mx Z 3.2 20
Sk iP 20 08 19.7 Ki —
Um iP 20 07 56.5 nicr sec
ua iP 20 08 17.7 C Mx E 3.0 20
Burme (h = 120 km). Mx N 2,7 20
< Mx 7 3.4 19
. " 29 Up iP 20 16 42,0 Sk  iPKP 18 11 23.4
' is 20 27 50 Um  iPKP 18 11 17.9 C
- micr sec i 18 11 30.0
P Z' 0.5 1.7 eSS 18 33 30
S N 3.0 6 Ud  iPKP 18 11 29.5 C
Mx E T.,6 20 De iPKP 18 11 39.7
Mx N 13 23 Kermadec Islands (h = N).
Mx Z 10 19 M= 6.3 (Up,Ki).
D = 10350 km = 93°.
Um i8S 20 28 24 " 30 Um iP 19 17 43.0
South Africa (h = N),
n= 6,7 (Up), " 30 Up iP 23 24 01.4
Ki iP 23 23 54.8
" 29 Up iP 23 54 49,7 Sk eP 23 24 17
Sk iP 23 55 27.1 Un eP 23 23 53
va iP 23 54 55,6 ua iP 23 24 15.0
Crete. Burma-India (h = 20 km).
" 30 Ud ip 02 45 25,2
De iP 02 4 52,9 Markus Bath
Crete (h = 15 km), October 8, 1970
" 30 Um iPKP 03 30 51.1

Kermadec Islands
(h = 210 km),

. " 30 Up iPKP ok 31 02.8

. i o4 31 09.3
micr sec

PKP Z' 0.1 0.7
Sk iPKP ok 30 57.6
Um iPKP 04 30 50.5
Ud iPKP ok 31 05.1

i o4 31 24,5
Kermadec Islands (h = N),

" 30 Um iPKP 05 36 33.9
vda ePKP 05 36 L6
Kermedec Islands (h = N),.

" 30 Up P 15 15 39.2
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Uppsala

SEISMOLOGICAL BULLETTIN

UPPSALA, KIRUNA, SKALSTUGAN, UME &,
UDDEHOLM and DELARY
Uppsala (Up): 59251.5'N, 17237.6'E; h=1km
Kiruna (Ki): 67 50.L4'N, 20 25.0'E;  h = 390 m
Skalstugan  (Sk): 6323&.8'N, 12°16.8'E; h =580 m
Umed (tm): 63oh8.9'N, 2001h.2'E; h=16m
Uddeholm (va): 6ooos.h'N, 13036.h'E; h=240m
Delary (De): 56°28.3'N, 13°52,1'E3; h = 150 m

Remark, On October 25, 1969, the Delary station moved into a
new house, built specially for this purpose and located 160 m
in a southeasterly direction from the earlier, temporary
housing. The coordinates for the new site are: latitude
56°28,2! N, longitude 13°52,2! E, height above mean sea level

= 150 m. The bedrock consists of gneiss, In this connection a
new quartz clock was installed. Otherwise the instrumentation
is the same, i.e. a short-period vertical-component seismograph
of type Grenet-Coulomb (T, = l.kh sec, T = 0.7 sec, max. dynamic
magnification = 12990, critical dampingbof both seismometer and
galvanometer).,

OCTOBER 1 - 31, 1969

‘.................‘....'...

1969
Up iPKP 00 17 21.7 Oct., 1 (cont,)
Ki ePKP 00 17 o7 uda i ob 11 13.7
Sk ePKP 00 17 15 7 iPn ok 11 22.0
i 00 17 40,0 Jazekh SSR. m = 5.9 (Up,Ki).
Un  iPKP 00 17 11.3 rfunderground explosion,
i 00 17 26.3
Ud iPKP 00 17 25.0 " 1 Um iPKP o4 41 40,1
South of Kermadec Islands Kermadec Islands (h = 70 km).
(h = 35 km).
" 1 Up iSKS 05 30 19
Up 1P ok 09 52,9 C i8 05 31 22
iPn o4 10 58,2 micr sec
iPP o4 11 11.5 ' SKS E 1.0 8
micr sec s N 2,7 8
P Z' 0.1 0.5 Mx E 3.8 20
Ki iP ok 09 37.3 C Mx N 3.6 22
iPP Ok 10 k2.5 Mx Z 10 22
micr sec Ki 1P 05 19 k5,2
P Z' 0.2 2,0 iSKs 05 30 26
Sk iP 04 10 08.0 ¢ e(s) 05 31 35
i ok 11 01.8 micr sec
iPn ok 11 25,2 SKS E 2.1 9
Um iP ok 09 37.9 s N 1.0 9
iPn Ok 10 37.3 Mx E 10 21
va ip 04 10 09,1 Mx N 2.8 18
(cont.) Mx 20 22

z
D = 11450 km = 103°,
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umeé&, Ud = Uddeholm, De = Delary

1969
Oct.

"

”"

1

(cont,)

Un iPP 05 24 05,8
18KS 05 30 30
is 05 31 32
iPS 05 33 08

Ud iP 05 19 30.5

Peru (h = L4 km),
m= 6.6, M= 6,2 (Up,Ki).

Up —
micr sec
Mx E 0.9 19
Mx N 2.0 20
Ki iP 06 12 12,9
micr sec
Mx E 1.5 18
Mx N 1.4 18
Mx Z 2,0 18
Peru (h = 5 km),
M= 5.6 (Up,Ki).
Ki iP 08 42 15,7
Peru (h = 3 km).,
uda iP 17 20 ok,0
Up iP 17 22 11.3
Ki iP 17 21 26.1
Sk iP 17 21 ko,.7
ua iP 17 22 04,3
Vancouver Island (h = 25 km).
Up iP 17 24 20
iPP 17 28 08
is 17 35 35
iPS 17 36 57
mier sec

Mx E 5,2 26
Mx N 5.7 27
Mx 2 11 25
D = 10650 km = 96°,

Ki iP 17 24 16.9
iSKS 17 34 50
micr sec
SKS E 1.7 7
SKS N 0.7 10
Mx E 5,9 25
Mx N 2.9 21
Mx Z 13 26
Umn iP 17 24 25,7
eSKS 17 34 56
is 17 35 Lk

Off coast of Ecuador (h = N),
M= 6.1 (Up,Ki).

1969
Oct.

"

"

"

"

Up iP 17 57 12.2
Ki iP 17 57 54.9 C
Um iP 17 57 36.1
ua iP 17 57 04.3

North of Ascension Island
(h = N).

Um  iPKP 18 57 48.3
Uud iPKP 18 57 58.3
South of Kermadec Islands
(h = 140 xm).
Up ——
micr sec
Mx E 1.7 22
Mx N 5.0 24
Mx 2Z 3.7 27
Ki iPKP 20 12 38.3
micr sec
Mx E 3.0 19
Mx N 2.7 19
Mx Z 8.5 19
Sk ePKP 20 12 18
Um  ePKP 20 12 20
iP8 20 24 29
iss 20 31 34
Ud  ePKP 20 12 19

South Atlantic Ocean (h = N).

M= 6,3 (Up,Ki).

Up iP 20 38 59,2
iPP 20 39 30.b4
Ki iP 20 39 51.9
Un iP 20 39 22,2
ua i(P) 20 39 22.9
iPP 20 39 47.4
Turkey (h = 40 km).
Up iPKP 20 49 58,4
i 20 50 08.9
Ki  iPKP 20 k9 46,0
Um  iPKP 20 L9 47,5
Ud iPKP 20 50 00,0 C

De iPKP 20 50 09.5
Kermadec Islands (h = N).

Um iP 20 58 Lo,k
South of Japan (h = 25 km).,
Up iP 22 55 34.3 C
micr sec
P Z' 0.1 0.6
Ki iP 22 55 43.3 ¢C
micr 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
Oct. 1 {(cont.) Oct. 2 (cont.)
Sk iP 22 56 00,0 Up iP'P' 22 45 07,2
iPP 22 57 51.1 micr sec
Un iP 22 55 32.9 C P Z 1.6 1
iPP 22 57 00.3 P Z' 2,3 1.2
va iP 22 55 50,8 ¢ P'P' Z' 0.4 1.3
De iP 22 55 47,9 Mx E 0,8 20
Hindu Kush (h = 230 km). Mx N 1.6 20
= 5.5 (Up,Ki), Mx 2 1.9 20
Ki iP 22 16 ok,5 ¢
. " 1 Sk iP 23 37 10.7 iP'P' 22 L5 28,8
- ua iP 23 36 32.3 micr sec
Greece (h = N). P Z' 0.7 1.2
. P'P' Z' 0.3 1.k
" 2 Ki P 01 06 03 Mx E 1.2 18
Mx N 1.4 18
" 2 Up iPKP ok 18 31.4 M 2 2.3 19
Ki iPKP Ok 18 24,9 Sk iP 22 16 36.8 ¢
Un  iPKP ok 18 25,9 i 22 16 45,8
Ud iPKP 0k 18 33.5. iPcP 22 17 08.6
De iPKP ok 18 h5.3 iP'P' 22 45 18,0
Fiji Islands (h = 600 km), Um iP 22 16 30.4 C
iPcP 22 17 06.0
" 2 Ki iP 05 08 03.9 iP'P' 22 45 15,8
Sk iP 05 08 15.1 Uuda ip 22 16 58,2 C
va iP 05 08 33.6 iPcP 22 17 16.9
California (h = 2 km), iP!P' 22 45 10.0
De 1P 22 17 21,2 C
" 2 Ki ip 06 31 12.7 Aledtian Islands.
ua iP 06 31 L2,k S 7.0, M= 5.4 (Up,Ki).
i 06 31 57.3 nderground explosion.
California (h = 2 km), The intervals P'P' -~ P are on
the average 16 sec less than
" 2 Upy, 1iP 12 01 22,5 according to Gutenberg's table
s (Trans. Amer. Geophys. Union,
" 2 gk eSg 12 38 o7 32, 1951, pp. 373-390).
. Um iSg 12 36 k9,2
’ Uud iLgl 12 37 19.0 " 2 Up iP 23 18 26.3
' Esthonia. Explosion? Sk iP 23 19 07.3
. ' Um iP 23 19 05.3
" 2 Up 1iP 14 23 22,2 i 23 19 15.5
i 14 25 32,1 Ud iP 23 18 33.1
Un e(P) 14 23 51 Greece (h = 60 km).
" 2 Ki iPn 15 22 29.5 " 3 Up iPKP 01 53 10.2
iSn 15 23 29.2 ix 01 53 19.5
iSg 15 23 5362 micr sec
= 560 km = 5,0 . PKP Z' 0.1 0.5
Origin time = 15 21 10. Ki ePKP 01 52 k49
i 01 52 50,4
" 2 Up iP 21 33 23,3 Sk iPKP 01 53 04.3
iX 01 53 13.7
" 2 Up iP 22 16 57.3 C iy 01 53 29.9
iPeP 22 17 20,6 Um  iPKP 01 53 00.2 C
(cont.) iX 01 53 08.8

(cont.)
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(cont,)
Un iY 01 53 24,4
Ud  iPKP 01 53 11.9 C
iX 01 53 20.9
De  iPKP 01 53 23.4
i 01 53 36.6

South of Kermadec Islands
(h =25 km),
In average, X = PKP = 9,1

sec and Y - PKP = 24,9 sec.

Up iP 02 02 20,6 C
iPcP 02 02 54,2
Ki iP 02 01 28.k4
Sk iP 02 02 04,5
Un iP 02 01 52.6
Ud iP 02 02 25,0 C
De iP 02 02 45,8 ¢
Kamchatka (h = 90 km),
Sk iP 05 34 28,1
Um iP 05 34 22,8 ¢
Uua iP 05 34 36.5
De iP 05 34 45,1

These P are probably PKP,

Ki iPn 10 51 33.3

iSn 10 52 32,8

iLgl 10 52 54,3

D =560 km = 5,0°,
Sk i(Lgl) 10 55 23,1
Umn iSg 10 53 45,9
Northwest Russia.
Origin time = 10 50 16.
Explosion?

Up 1P 15 312 0.4
-1 15 12 1k4.0
Ki P 15 11 07.3
micr sec
P Z' 0.1 1.0
Sk iP 15 11 34,2
Un iP 15 11 35,0
Ud iP 15 11 59.0
De iP 15 12 21.0

Kodiak Island (h = N),.

Un i(P) 15 13 23.4 ¢

Up iP 15 52 34,7 ¢
micr sec
P 27 0.1 0.5

Ki iP 15 52 34,9 C
mier sec

P Z' 0.2 0.7
(cont.)

R |

1969
Oct.

"

"

L

"

"

n

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

(cont.)

Sk iP 15 52 48.3

Um iP 15 52 32.0
ipP 15 52 48,4

Uua iP 15 52 L4 4
ipP 15 53 00.3

De iP 15 52 42,9

Sumatra. h = 60 km (Um,Ud).

m= 6.4 (Up,Ki).

KiR iPg 16 30 42.2 ¢
" isg 16 30 53.0

/ ARG 1630580

D =90 km = 0,8°,
16 33 03

edish Lapland,
67.0°N, 20.4°E.
Origin time = 16 30 26,
Explosion.

Up eL 18 30
mier sec
Mx E 0.9 22
Mx N 0.9 23
Mx Z 1,2 19
South Pacific Ocean (h = N).

Up iP 00 o4 50.1
Ki iP 01 40 11.9 C
ua i(P) 0l 40 13.8
Up iP ok 08 10,9
Ki iP ok 07 21.3
Sk iP ok 07 55,6
Um iP O4 07 44,3
ua ipP ok 08 15.8
Kurile Islands (h = {).
Up iP 10 18 k5,7
Um iP 10 18 25.2
va iP 10 18 52.8
South of Japan (h = Lo

Up eP 1k 27 4o

Um iP 14k 27 36,9
Uua iP 14 27 k9.3 ¢
Sumatra (h = 170 km).

Up iP 14 31 24,4
Um iP 1k 31 20.7 ¢
Ua ip 14 31 33.0

]
O
o
B
—
.

Sumatra (h
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Up iP 16 03 22,2
Um iP 16 03 20.4
va iP 16 03 38.9
Hindu Kush (h = 200 km).
Ki iP 01 03 54,3
Un iP 01 03 51.4
Um iP 06 22 36,8
va iP 07 45 45,7

iPg 10 32 29,4
iSg 10 33 21,2
iPﬁ' 10 32 05,8
10 32 36.4
isSg 10 32 k1,7
iPg 10 31 54,3

Upf

(0]
STI TON. 1l. EOE.
Origin time = 10 31 13,

west coagt of Sweden,

Upf iPg 10 33 k3.1
isSg 10 34 34,9
udb iPg 10 33 18.3
iSg 10 33 53.2
De iPg 10 33 06,7

iSg 10 33 31.7

Off west coagt of Sweden,

57.7°N, 11.2°E,
Origin time = 10 32 25,

Ud iPKP 13 29 01,k C

De iPKP 13 29 12,2

Fiji Islands (h = 550 km).

Upf iPg 14 57 15.8
@ss 14 57 27.8

Sk isg 14 59 o4,5

UnE i(Sg) 14 58 36.1

Ud]D ePg 14 57 Lo
is 14 58 10,5

Gulf of Bothnia,
60.8°N, 17.8°E.
Origin time = 14 56 58,
Explosion.

N O O ON

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

Up iP 16 47 21.3
Ki 1P 16 47 05.1
micr sec
P 0.1 1.3
Sk iP 16 47 26,4
(cont,)

(cont.)
Sk i 16 47 36.4
Um iP 16 47 10.5
va iP 16 47 29,1
Mindanao (h = 30 km).
Up iP 18 01 16,4
Ki iP 18 00 31.9
Sk eP 18 01 05
Um iP 18 00 52,1
Uud iP 18 01 22.9
De iP 18 01 40.2
Japan (h = 140 km).
Up iPKP 21 05 40.0
Ki iPKP 21 05 30.0
Un iPKP 21 05 35.9
Ud iPKP 21 05 41.5
De iPKP 21 05 45,7
Loyalty Islands (h = 11
Up iP 23 17 16.1
Ki eP 23 16 31
Sk eP 23 17 11
Um iP 23 16 55,6
ua iP 23 17 23.1
De iP 23 17 36.7
South of Japan (h = 4
vda iP 00 58 07.7
Atlantic Ocean (h = N),
uda iP ok 56 27.9
ud iP 09 37 01.9
ua iP 09 41 k42,2
Up iPKP 10 21 25.9
iX 10 21 29.8
Sk  ePKP 10 21 16
iy 10 21 30.7
Un  iPKP 10 21 09.8
iX 10 21 13.9
iy 10 21 25,8
Ud iPKP 10 21 23.4
iX 10 21 28.2
iy 10 21 39.1
De iPKP 10 21 31.5
X 10 21 36.8
iY 10 21 46.5

Kermadec Islands (h = 35 km).
In average, X - PKP = 4,5 gec
and Y - PKP = 15.3 sec; cf

Oct. 3, 01 53.
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1969
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”

L

n

6
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1969
Up iP 13 00 26.1 C Oct.
micr sec
P Z' 0.4 0.9
Mx E 1.0 18
Mx N 1.1 18
Mx Z 1.4 18
Ki iP 13 00 07.9 C
ipP 13 00 19.7
micr sec
P Z' 0.2 1.0
Mx E 2.0 19
Mx N 0.6 16
Mx Z 2.3 19
Sk ip 13 00 31.5 C
ipP 13 00 42,8
Um iP 13 00 1k,1 C
ipP 13 00 25.3
is 13 10 16
vua iP 13 00 35.4 ¢
De iP 13 00 41,0 C
Luzon. h = 40 km (Ki,Sk,Um).
m= 6.4, M= 5,5 (Up,Ki).
Ki i 17 31 k2,0
isg 17 31 47.6
Sk isg 17 31 k6.1
Un eSg 17 32 19
Nordland, Norway. Explosion?
Ua eP 20 31 46 "
Kurile Islands (h = N).
”
Ki eP 21 23 05
Up iP 21 59 38.4
Ki ipP 21 59 22,6
micr sec
P Z' 0.1 1.5
Uua iP 21 59 46,0 C
Mindanao. h = 35 km (Ud). "
Up iP 22 03 37.5
"
Up iP o4 01 08.1
Ki 4P Ok 01 05.7
ipP ok 01 21.7 "
Un iP Ok 01 05.0
ipP O4 01 19.9
ud iP Ok 01 17.3 "
ipP ok 01 31.1

Sunda Strait. h = 55 km

(Ki,Um,Ud).

05 14 03.3
05 1k 18.1
05 1k 34,0
05 18 01
i sec
006
6
18
17
13
229,
12.2
see
1.0
11
11
11
L7
36.6
05 14 ho,bh
is 05 18 55
ua iP 05 14 13,8
i 05 14 20.8
iPP 05 14 38.0
De iP 05 13 k2,0
i 05 13 47.7
Turkey (h = 15 knm).
m= 5.4, M=5,1 (Up,Ki).
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ud i(Sg) 12 36 50.8
Up isg 13 33 21.6
Ki isg 13 33 54,9
Sk e(Sg) 13 34 27
Um iSg 13 32 41.8
Ud eSg 13 34 24

Lake Ladoga.
Origin time = 13 29 25,
Explosion?

Uud iP 13 Lk 31,2
Japan (h = 120 km),
Ki iP 14 46 07.1
Irag~-Turkey (h = 45 km).
Ki iP 18 54 58,3
Turkey (h = LO knm).
Up iP 22 23 36.5
mier sec
P Zz' 0.1 0.8
Ki iP 22 22 43,6

(cont.)



International

Seismological
Centre

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

1969
Oct .

”"

"

"

"

"

"
"

1"

T

-T =

1969

(cont,) Oct.
ud iP 22 23 37.5
De iP 22 23 59,5
Aleutian Islands (h = 45 km),
Uuda iP Ok 19 45,8
South of Japan (h = 15 knm),
Ki iPn 11 38 49,4

iSn 11 39 36.0

iLgl 11 39 50,9

D = 430 km = 3.9°,

Origin time = 11 37 47, "
Up iP 14 41 48.4 "
micr sec

P Z' 0.1 1.1
Ki iP 14 b1 13,
Sk iP 14 41 22,
iPcP 14 41 ko2,
Um iP 1k 41 33, "
Uua ip 14 L1 Lo,
De iP 14 41 57,
Nevada.

Underground explosion.

15 59 45,3
15 59 56.5 C
(h = 640 km).

18 13 07.9
18 43 59

21 26 52.6
"
22 18 00.3
22 18 03.7
22 17 bs.s
micr sec
0.1 1.3
22 17 Ls.9
22 18 09.3
22 17 47.9

West of Macquarie Islands

Ud iPKP

De iPKP

Fiji Islends

Um iP

Ud eP

Pamir.

ud iP

Up iPKP2
i

Ki iPKP
PKP 2!

Un 1PKP

ud iPKP2

De iPKP

(h = n).

Ud iP

Up eP

Um iP

Ud eP

00 40 11.7

"

01 07 31

07 56 29.9
07 56 kL1 "

Oregon (h = 10 km),

= Uddeholm, De = Delary

Up iP 08 10 40.3
i 08 11 18.9
Ki iP 08 09 47,0 C
micr sec
P Z' 0,1 0.8
Sk iP 08 10 19.0
Um iP 08 10 14.1
i 08 10 27.3
Ud iP 08 10 39,6 C
De iP 08 11 02.4
Aleutian Islands (h = 20 km).
Ud iP 08 18 45,3
Up eSg 12 31 54
Un iSg 12 32 24,7
Ud iLgl 12 32 54,5
Esthonia. Origin time = 12 29 43,
Explosion?
Up iSn 13 13 02,3
iLgl 13 13 35.3
Ki iSn 13 13 31.6
iLgl 13 1k 10.7
Sk i(Pn) 13 12 20.7
ilgl 13 1k 43,7
Un elgl 13 12 50
Udéa iPn 13 12 1k4.6
ng 13 13 47.k
is 13 14 19,4
De iPn 13 12 34,3
eLgl 13 15 15
Lake Ladoga.
Origin time = 13 10 00.
Explosion?
Up iP 14 18 L4k,8
micr sec
P Z' 0.1 1.0
Ki iP 14 17 58.9
micr sec
P Z' 0.1 1.0
Un iP 1k 18 20.2
ud iP 14 18 51,0 C
ipP 14 19 02.2
De ipP 14 19 20.0

Kurile Islands. h = 40 km (Ud).
m= 5,9 (Up,Ki).

Up 1iPKP
ua iPKP

Kermadec Islands (h

Ud iP

15 49 16,2
15 49 13.1

= 35 km).
16 09 k5.5
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1969
Oct.

ua iP 17 27 12.8 ¢
Mindanszo (h = 60 km).
ua ip 20 49 k0.0 C "
Up iP 00 08 13.4 C
ua iP 00 08 19.8
ipP 00 08 33.9
De iP 00 08 37.6 "
Kurile Islands. h = 50 km
(Ud). "
Up iP 00 24 4h,7 C
ipP 00 24 55,6
Um iP 00 24 19,7 C
ipP 00 24 31.4
Uuda ipP 00 24 50,2
Kurile Islands. h = 40 km "
(Up,Um).
Up iP 02 32 38,7
i 02 33 03.5
Ua iPKP 02 55 51.1
Southeast Indian Ocean
(h = N).
ua iP 06 49 48,6

Japan (h =10 km-)n

Del. iPn 10 52 31.3
iSg 10 52 57,1
D=190 km = 1.7".

Vastergotland, Sweden,
58.0°N, 12.1°E,
Origin time = 10 52 0

10

10

11

11

Up 1P

17 21 42.3

Ryukyu Islands (h = 15 km),

va iP 17 56 59.1

Japan (h = 60 kmg. "

Up iP 00 06 00.9 "
i 00 06 32.3

Up iPKP 11 32 03.9
1 11 32 11.5

ua iPKP 11 32 06.3

De ePKP = 11 32 18

Kermadec Islands

(h = 80 km).

11

11

11

12

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

Up i(P) 18 52 50.8
i 18 53 01.8
Up iPKP 20 57 Ok.1

Ud iPKP 20 57 06.1
Kermadec Islands.
Origin time = 20 37 34.

Up i(P) 22 31 22,8
Up iP 03 4k 29,6
Ki iP 03 Lk 18.9
Um iP 03 44 20,2
Uud iP 03 Lk 38,4
De iP 03 44 43,2
Celebes (h = 170 km).

Up( iPn
isn 05 22 15.1
isg 05 22 55.4

micr sec
Sg Z' 0.1 0.6
KiR iPn 05 20 41.9
iSn 05 21 51.9
i 05 22 38.5
Sk@ iPn 05 19 56.5
i 05 20 14,0
isn 05 20 29.2
isg 05 20 k2,2
i 05 20 50.2
tm€ iPn 05 20 38.5
isn 05 21 45,2

iSg 05 22 23.14
Ud) iPn 05 20 35.9

1 05 21 54.0

isg 05 22 16.6

i 05 22 27.8
Del- e 05 23 29

iSg 05 23 59,1

Norwegian Sea, 65,0 N, T.5 E.
Origin time = 05 19 11,

12

12

12

De iPKP 06 03 26.2 ¢
Tonge Islands (h = N),
ua iP 06 25 53,6
Up iP 13 38 s1.k C
i 13 40 24.8
esS 13 42 42
mier sec
P Z2' 0.4 0.6
Mx E 1,1 12
Mx N 3.3 i
Mx 3.4 11

z
D = 2300 km = 20 1/2°.
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugaen, Um = Umed, Ud = Uddeholm, De = Delary

1969
Oct.
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"
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"

12

12

12

12

13

1969
(?ont:) Oct. 13 (cont.)
Ki iP 13 Lo 09.2 De iP 01 06 31.7 C
My E ?1§r i;c Greece-Albania (h = 8 km).
Mx N 2.7 15 m=6,0, M=5,8 (Up,Ki).
Mx Z 3.6 15
Sk iP 13 39 3k,5 " 13 Up iP 01 46 3h,k
Um iP 13 39 31.9 uda iP 01 46 k1.3
i 13 39 39.6 i 01 46 52,6
Uua iP 13 38 57.6 C Greece-Albania,
De iP 13 38 18.4 C Origin time = 01 42 00,
i(PP) 13 38 37.0
Greece=Albania (h = 15 km), " 13 Up iP 01 54 24,7
M= 5,1 (Up,Ki). Um i(P) 01 55 12.4
vua iP 01 54 30.2 C
Ki iP 14 31 28.4 De iP 01 53 54,9
Ud ipP 14 32 26,k i 01 54 05.5
Kamchatka (h = 70 km). Greece-Albania.
Origin time = 01 49 50,
Up iP 16 18 08.k C
ua ip 16 18 17.8 ¢ " 13 Up i(PKP) OT 1k 47.6
De iP 16 18 18.3 C iPKP 07 14 53.9
Java Sea (h = 600 km). iPP 07 17 31
iSKP 0T 17 55.5
Uua ip 18 58 k45,9 iPKS 07 18 23
De iP 18 58 09.6 isPKS 07 19 39
Italy (h = 290 km), e 07 26 L7
micr sec
Up iP 01 07 03.,9 C PKP Z' 0.1 0.5
is 01 10 45,0 SKP Z' 0.1 0.8
micr sec Mx E 2.1 22
P N 1.7 2 Mx N L.5 20
P Z 2,5 2 Mx Z 3.2 20
P Z' 0.7 0.6 D = 14800 km = 133°,
S N 0.8 & Ki i(PKP) 07 14 34.2
Mx E 4,9 10 iPKP 07 1k 38.7
Mx N 24 13 iSKP 07 17 32.4
Mx Z 23 12 e 07 24 33
D = 2200 km = 20", eSS 07 33 35
Ki ip 01 08 20.7 micr sec
Y] 01 13 05 PKP Z' 0.3 1.0
iss 01 14 11 SKP Z' 0.1 1.2
micr sec Mx E 3.7 20
P Z' 0.5 1.5 Mx N 4,4 23
Mx E 8.3 11 Mx Z 3.9 22
Mx N 12 12 D = 14000 km = 126°,
Mx 2 1k 11 Sk i(PKP) 07 1k 46.2
D = 3100 km = 28°, iPKP 07 1b 50.4
Sk iP 01 07 h6.h i(SKP) 07 17 50.5
i 01 07 48,0 iSKP 07 17 52.8
Un iP 01 07 44,6 Un i(PKP) O7 1k 41.3
i 01 07 53.3 iPKP 07 14 45,6
is 01 11 54 ePP 07 17 00
Ua ip 01 07 10.1 C i(SKP) 07 17 k2.1
(cont.) iSKP 07 17 45,3

(cont., )
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1969
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7"

n

"

13

i3

13

13

13

i3

1k

1k

1k

- 10 =

1969
(cont, ) Oct. 14 (cont.)
Un iPKS 07 18 08 Up ipPKP 0Ok 23 59,2
ipPKS 07 19 12 Uud  iPKP ok 23 20.8
i 07 24 sk i 0ok 23 32,7
i 07 26 05.9 ipPKP Ok 24 01,0
iSKKP 07 27 33.1 De iPKP Ok 23 30.5
iss 07 34 10 i ok 23 Lha,.7
Ud i(PKP) 0T 1k L1,7 ipPKP Ok 24 10.6
iPKP 0T 14 48,4 Tonga-Kermadec Islands.
iPP 07T 17 29.3 h = 150 km (Up,Ud,De).
iSKP 07 18 00.1
iSKKP 07 27 08.2 " 14 up iprkp ok 27 27.8
De e(PKP) 0T 1k L7 Ud  iPKP ok 27 28.9
iPKP 07 1k 52,7 De  iPKP ok 27 37.7
1SKP 07 18 10.k Tonga~Kermadec Islands.
New Hebrides Islands Origin time = 04 08 03.
(h = 250 km).
M= 6.2 (Up,Ki). " v uva ip 06 00 54,9
M uncorrected for focal
depth. (PKP) and (SKP) are " 1 up ip 0T Ok 33.9 C
small-amplitude precursors. iSa 07 07 56
is 07 08 11
Up iPKP 09 30 L4o0,7 iLi 07 09 22
Sk iPKP 09 30 33.9 iLg2 07 10 4k
Ud  iPKP 09 30 h2.b4 mier sec
De iPKP 09 30 52,0 P N 1.7 1
Tonga-Kermadec Islands P Z 2.7 1
(h = 550 km). P Z' 2.3 0.6
Mx E 1.9 T
Up iP 12 22 14,9 Mc N 3.5 8
Um iP 12 23 02.8 Mx Z 2.4 7T
Uda iP 12 22 20.8 D= 2150 km = 19 1/2
Greece=Albanisa, Ki iP 07 03 03.1 C
iPP 07 03 15
ud iP 12 54 33,9 is 07 05 16
North Atlantic Oceen (h = N). iss 07 05 33
i(Li) 07 05 49
Un 1P 13 22 35,3 micr sec
P E 2.1 2
Ua iP 22 23 47,9 P N 2,0 2
Venezuela (h = 60 km). P zZ 2.4 2
P zZ' 2.8 0.8
Un  iPKP 00 52 07.0 S E 14 2
Uud  iPKP 00 52 15.6 S N 13 2
De iPKP 00 52 18,1 Mx E 2.8 9
Loyelty Islands (h = 80 km). Mx N 3.1 8
Mx Z 3.5 T
Un iP 02 40 13.1 D = 1350 km = 12°,
i 02 40 21.k Sk iP 07 0k 12,2 C
ua ip 02 40 43,9 is 07 07 24.1
De eP 02 41 02 Um iP 07 03 k1.3 C
Japan (h = 50 km). is 07 06 22
iss 0T 06 48
Up iPKP ok 23 19,5 iLg2 07 08 16
(cont,) (cont,)

(¢]
.
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1969
Octe 14 (cont.)
ua iP 07 Ok 44,0 C
is 07 08 18.7
De iP 07 05 16.8 C
is 07 09 29.9
/ Novaya Zemlya.
Vﬁ m= 6.4, M=5,0 (qp,Ki).
Underground explosion.
L 1k ud ipkp 31 51 53.5
Tonga~Kermadec Islands
(h = 60 km).
0 AR Upr iPn 11 53 31.9

iSn 3.1 Sh h3.5
isSg 11 55 18.2

KiR iPn 11 53 k9.5
i 11 55 29.k
SkA iPn 11 54 02,1
iSg 11 56 24,8
/ UnE ePn 11 53 20
i 11 54 30,
isg 11 54 34,7
iRg——33-55-03+p
Ud) iPn 11
iSn 11
iSg Ll
Del- iPn 11
iSn 11
is 11

Russia~Finland border
region, 61.7°N, 29.3%E.
Origin time = 11 52 00.
Probably explosion.

" 4 Uup ip 12 54 19,0

_ 14 | Up,

Upf i(sg) 13 08 40.9
SkA iSg 13 08 43,7
Ual iPg 13 06 48,0
eSn 13 07 23
iSg 13 07 hhah
D= LU0 km = 4,0°,
Del- iPn 13 06 42.0
iPg 13 06 58,2
iSn 13 07 32.4

&//' isg 13 0T 54,6
= 490 kn = 4.4°,
Southwest coast of Norway,

58.3°N, 6.6°E.
Origin time = 13 05 30.
Solution confirmed by
Kongsberg readings.

1969
Oct.,

n

"

1k

1k
1k

14

1k
14

14
14

15

Ki e(P) 13 26 47
Ua iP 13 27 43.5 C
Umn iP 18 03 13.8
Up 1iPKP 19 16 20.9
i 19 16 24,7
Sk  iPKP 19 16 13.8
Um  iPKP 19 16 08.6 C
i 19 16 13.0
Ud iPKP 19 16 22,2 C
i 19 16 26,7
De iPKP 19 16 30.5
i 19 16 35.1
Kermadec Islands (h = 45 km),
Up iP 20 49 43,6 C
Ki iP 20 48 57.6
i 20 49 06.1
Sk iP 20 49 39.3 ¢
Um iP 20 k9 21.6
Uua iP 20 k9 51.7 C
De iP 20 50 05.7
Sea of Japan (h = 370 km).
De iP 21 35 35.1
Up iP 22 57 02.7
ipP 22 57 11.6
Ki iP 22 56 10.2 D
ipP 22 56 19.8
Sk iP 22 56 39,2
ipP 22 56 48.6
Um iP 22 56 37.0
ipP 22 56 46,7
Uud iP 22 57 01.5 D
ipP 22 57 10.7
De iP 22 57 23.9

ipP 22 57 33.k4
South of Alaska. h = 35 km

(Up,Ki ,Sk,Um,Ud,De),
Uud iP 23 08 19.2
Ki eP 23 15 54
Um iP 23 16 20.2
vd iP 23 16 L6.5
Aleutian Islands (h = 80 km),
Up iPKP 00 18 57.9

i 00 19 05.1
Um  iPKP 00 18 47.8
Ud  iPKP 00 18 59,2 C
De  iPKP 00 19 09.1 C

Tonga-Kermadec Islands

(h = 60 xm).,
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1969
Octe 15 Up iPKP 01 27 47.4 C
i 01 27 sk,2
micr sec
PKP 2' 0.1 0.7
Ki ePKP 01 27 26
Sk  ePKP 01 27 39
Um  iPKP 01 27 35.2
Ud iPKP 01 27 49,0
i 01 28 00,5
De iPKP 01 27 58.8
i 01 28 09.7
Tonga~Kermadec Islands
(h = 60 km).
L 15 Ki iP 05 54 32,7
ud iP 05 54 57.3
Talaud Islands (h = 20 km),
" 15 Ud iSKP 07 18 41,3
New Hebrides Islands
(h = 660 km).
" 15 Ki iPn 11 14 03.5
iSn 11 15 03.0
iLgl 11 15 2261
D =560 km = 5.0 .
Origin time = 11 12 L5,
" 15 Ud iPg 11 31 36.7

iSn 11 31 56.6

iSg 11 3% 5965
D=190 km = 1.7,

De iSg 11 32 16,7
Origin time = 11 31 03.
12 06 Ls,2

= 15 UE///iP
U iP 12 06 37.9

Guatemala (h = 110 km).

N Upp iPg 13 39 k5.5
iSg 13 40 10.0
Sk i -
Unf isg 13 k1 27.6
4 vaP isg 13 41 13.0
K/{ Del. eSg 13 41 46

Baltic Sea, 59.5 N, 21.1CE.
Origin time = 13 39 08,
Probably underwater

explosion.
" 15 Up i(P) 14 25 23,3
" 15 Ki isg 16 18 k2,5
Sk eSg 16 18 46

(cont.)

1969
Oct.

"

"

n

n

i

"

15

15

16

16
16

16

16

16
16

16

17

(cont.)

Um eSg 16 19 08
Nordland, Norway.
Origin time = 16 17 13.
Explosion?

vua ip 16 35 01.7 C
Up iPKP 09 59 36.7
Ud iPKP 09 59 39.3
De iPKP 09 59 49,5
Um iP 11 41 25.5
ud iP 12 15 36.9
Sumatra (h = 150 km).,

Ki isg 17 34 08.5
Sk isg 17 34 14,2
Um iSg 17 34 37,2

Nordland, Norway.
Origin time = 17 32 k1,
Explosion?

Up iPKP 19 00 20.6

i 19 00 28.5
Uud iPKP 19 00 20,8
Tonga~Kermadec Islands
(h = 140 km).

Up 1i(P) 20 11 k5.6

Up 1iP 23 00 09.3
Sk iP 23 00 58.3
Um iP 23 00 58.8
ua ipP 23 00 15.6
i 23 00 19.0
Greece=~Albania.
Up iP 23 11 31.9
Kansu, China (h = N).
Up iP 01 35 30.3 D
ipP 01 36 06
iPP 01 37 sk
iPa 01 39 34
is 01 L3 52
isS 01 44 L9
iSeS 01 45 10
micr sec
P E 2.9 1
P Z 6.9 1
P Z' 1.3 0.8
(cont.)
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1969 1969
Octe 17 (cont,) Oct. 17 Sk eSg 15 4k 10
Up micr sec Ua iPg 15 41 55.4
S E 2.1 3 isg 15 42 20,6
S N 5.0 5 iRg 15 42 2957
S Z 1.7 & = 210 km ; 1.9,
Mc E 3.3 15 0r1 1;S§1me -135 %12§75
My N 19 20 obably explosion.
Mx Z 6.1 15
D = 7150 km = 64 1/2°, " 17 Up iPKP2 16 4k 35.3
Ki iP 01 35 24,0 D Ki iPKP 16 Lk 02,7
ipP 01 35 58.5 Um  iPKP 16 Lk 10.1 ¢
: is 01 43 Lk iPKP2 16 4k 19.5
isS 01 Lb 4y ud iPKP2 16 Lk 40.5
micr sec ‘New Zealand (h = 200 km).
- P E 2,1 5
P Z 3.5 & " 17 ua ip 20 27 31.2
P Z' 2,8 1.1
s E 9.9 ¢ " 17 Ua ip 21 30 22.6
S N 40 8
S Z 2.b 6 " 17 Um iPKP 23 08 51.0
Mx E 17 18 Santa Cruz Islands (h = 60 km
Mcx N 5.7 16
Mx Z 20 18 " 18 Up iP 01 25 05.5
D = 7050 km = 63 1/2°, ipP 0l 25 29.3
Sk iP 01 35 46.8 iPP 01 27 k5.1
ipP 01 36 20.9 is 01 3% 11
is 01 44 25,5 micr sec
Un iP 01 35 23.2 D P z' 0.2 0.
ipP 01 35 57.5 D = 7800 km = 70",
is Ol 43 40.3 Ki P 01 24 25,1 C
ips 01 4k 26 ipP 01 24 45,5
issS 01 Lk ko micr sec
ua ip 01 35 43,6 P z' 0.2 1,0
ipP 01 36 19.8 Sk iP 01 24 59.1 C
is 01 44 19.0 ipP 01 25 22.1
De iP 01 35 Lk4.8 Um iP 01 24 42,8
i 01 35 46,8 ipP 01 25 ok.6
< ipP 01 36 19.0 is 01 33 30
is 01 44 21,2 isS 01 34 16
Burma-India. h = 140 km ud ipP 01 25 13.2 C
. (Up,Ki ,Sk,Um,Ud,De). De iP 01 25 28.6 C
m=T.0, M=6.3 (Up,Ki). iPP 01 28 16.8
M uncorrected for focal Japan., h = 90 km (Up,Ki,Sk,Um,
depth., De),
n= 6.0 (Up,Ki).
" 17 Um iP 12 30 43,3
" 18 Um iP 06 57 28.5
" 17 Up iPKpP 13 55 06.0 ua ipP 06 57 L6.7
Sk iPKP 13 54 59,1 Hindu Kush.
Um  iPKP 13 sk 52,2
Ua iPKP 13 55 07.5 " 18 up ip 08 sk 47.4 C
De iPKP 13 55 15.9 ipP 08 54 57,0

Kermadec Islands is 09 03 34
(h = 100 km). (cont.)
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1969
Oct.

"

18 (cont.)
Up micr sec
P Z' 0'5 .110
Mx E 0.4 16
Mx N 1.1 18
Mx Z 1.6 17
D = 7400 km = 66 1/2°,
Ki iP 08 53 53,7 C
ipP 08 54 02,4
mier sec
P Z' 0.4 1.0
Mx E l|2 18
Mx N 1.5 19
Mx Z 2.5 20
Sk iP 08 54 28,1 ¢
Um iP 08 54 19,8 C
ipP 08 5k4 28,4
iPa 08 58 22
eS 09 02 35
ud iP 08 54 49,1 ¢
ipP 08 54 58,2
De iP 08 55 10.9 C
Aleutian Islands. h = 35 km
(Up,Ki,Um,Ud).
m= 6,6, M=5,2 (Up,Ki).
18 Up iPKP 09 0T 57.1
Ud iPKP 09 07 58.8
De iPKP 09 08 09,0
Tonga~-Kermadec Islands
(h = 300 km).
18 Up iP 13 50 04,9
18 Ki iPn 20 11 05.0
iSn 20 11 43,3
isg 20 12 004k
D= 340 km = 3,1 .
Sk isg 20 14 53,2
North Finland-Russia border
region,
Origin time = 20 10 15,
Explosion?
~
EgJ UpP e 03 08 50
iLgl 03 08 57
Kif ePn 03 Ok4 L7
iSn 03 05 40.3
iSg 03 06 02.4
D = 500 km = 4,5°,
SkP i 03 08 20,3
thel 030828+

Un  #hgl—03-06-50v9-

(cont., )

1969
Oct.

LU

"

L

"

19

(copt.)
U isg 03 07 06.1
ap e 03 09 22
ilgl 03 09 28.6

Northwest Russia, 1]
68.1°N, 32.5°E.

Origin time = 03 03 35.
Explosion?

19 ud iP 07 48 16.6
19 Up iP 09 16 11.6
Um iP 09 15 Lh,1
Ud eP 09 16 10
Aleutian Islands (h = 40 km),
kif ipn 09 31 30.5
iSn 09 32 14,6
iSg 09 32 33,k
D = 40O km = 3.6 .
SkA isg 09 35 10.5
Unf e 09 33 09
/_iSg 09 33 29.5
ﬁhsséa—Flnlagd border region,
;//67.6 N, 30.0°E,
Origin time = 09 30 33.
Explosion?
19 Up iP 12 38 50.0
i 12 38 55.6
micr sec
Mx E 0.6 20
Mx N 1.4 23
Mx 2 1.0 21
Ki eP 12 38 37
Sk iP 12 38 53,8
Um iP 12 38 L40.4
i8KS 12 L9 ok
va ip 12 38 57.5 C
Mindanao (h = 60 km).
19 Up iP 12 4o 36,5
Ki iP 12 39 55,3
Umn iP 12 40 13,0
uda iP 12 4o 4h,1
Japan (h = N),
20 Up iP ok 21 21,7
Ki eP ok 20 37
Ud iP ok 21 27.9
Japan (h = 120 km),.
20 Ki iP 06 27 53.0
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1969
Oct.

"

n

n

"

20

20

20

20

20

20

20

ua ip 06 47 05.5
Celebes Sea (h = 560 km).
ua iP 07 02 46.9 ¢
Celebes Sea (h = 510 km).
Uud iP 09 01 19,6
Luzon (h = N).
Up iP 13 23 2.k ¢
iSes 13 34 ok
Ki iP 13 23 Lk,5
Sk iP 13 23 28,2
Umn iP 13 23 46.1
iSKs 13 33 58
ua iP 13 23 30.9
De iP 13 23 32-9
Venezuela (h = 60 km),
Up iP 13 23 48,0
mier sec
p 2 0.1 046
Ki iP 13 23 50.3
Sk iP 13 23 32,8
Umn iP 1323 51.2
iSKS 13 34 ok
ua iP 13 23 36.9
De iP 13 23 38.2
Venezuela (h = 40 km),
Up iP 15 33 08.5
ipP 15 33 35.1
iSKS 15 43 22
Ki iP 15 32 56.8
ipP 15 33 21,7
mier sec
P Z' 0.1 1.0
PP Z' 0.8 2.0
Sk iP 15 32 49,9
Um iP 15 33 03.4
ipP 15 33 29,4
is 15 43 18
i 15 43 27
iss 15 48 48
Uud iP 15 33 00.8
De 1P 15 33 09.0
i 15 33 23.0
i 15 33 28.8

Mexico. h = 100 km
(Up,Ki,Um).

Ki
ud

3P
iP
i

(cont.)

16 34 47.3

16 34 28,0 C

16 34 34,6

1969
Oct.

n

"

n

"

"

n

20

20

20

20

21

(cont.)
De iP 16 34 10.6

i 16 34 21,2
Iran (h = 50 km).
Up iP 22 12 28.3 C
Ki iP 22 11 37.3
Um iP 22 12 00.5 C
Uua iP 22 12 31.7
Okhotsk Sea (h = 380 km).
Up iPKP 22 52 09.4
Uda iPKP 22 52 10,2
De iPKP 22 52 20,2
Uuda iP 22 56 08.5
va ipP 01 51 23.1

Japan (h = 70 km).

Up rEgi—310-42-25,9-

Kik iPg 10 39 33.7
iSn 10 39 57.3
iSg 10 40 12.8
/8kA ePn 10 39 39
' is® 10 40 20.7
E isg 10 40 30.8
/  UmE& iPg 10 k0 07.0
iSﬂ 10 hO 32.7
iSg 10 40 51.8
Udy isn 10 41 41.3
ilgl—30~h2-32 8
iSg 10 42 20,6
Nor By NOEWaY s
66.7 N, 14,2"E.
Origin time = 10 38 43,
21 Um iP 13 50 52.5
21 U4 ip 14 47 L48.3
i 14 47 56.1
Upf® iPn 20 00 16.3
iSn 20 01 15.4
iSg 20 01 47.9

Sk ihgt—20-02-120-
Un  ebgl2003-39-

UdP ePn 19 59 57

iSn 20 00 44,1

isg 20 00 53,1

DeL. i(Pn) 19 59 k1.0

iSn 20 00 20.8

iSg 20 00 3k,4
Skagerrack, 57. s .1°E,

k__ Origin time = 19 59 00.
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1969 1969
Oct, 21 Ua iP 20 03 16.1 Oct.s 22 vyd 1iP 09 26 18.5
i 20 03 30.6 De iP 09 26 38.3
North Atlantic Ocean (h = N). Kamchatka (h = 60 km).
" 21 Up iP 20 47 10.1 " 22 Up ip 12 22 19.3 C
ipP 12 22 30.0
" 21 Up iP 21 Ok 44,6 ¢ micr sec
ipP 21 Ob 56.2 P Z' 0.2 1,0
micr sec Ki iP 12 21 25.9
P Z' 0,5 0.5 ipP 12 21 37.2
Mx E 2,3 20 micr sec
R Mx N 3.4 21 P Z' 0.3 1.0
Mx Z 2,9 22 Sk iP 12 21 56.3
Ki iP 21 03 50.9 ¢ ix 12 22 43,2
N micr sec Un iP 12 21 51.8
P Z' 0.3 0.8 ipP 12 22 04,3
Mx N 2,1 19 ud iP 12 22 17.9
Sk iP 21 Ok 23,9 C ipP 12 22 29,6
Un iP 21 o4 17.6 C De iP 12 22 40.6 ¢
ipP 21 o4 28,6 ipP 12 22 52,4
Uud iP 21 Ok 45,3 ¢ iX 12 23 27.k
De iP 21 05 07.1 C Aleutian Islands. h = 45 km
Aleutian Islands. h = L0 km (Up,Ki,Um,Ud,De).
(UP,Um). m= 603 (Up,Ki)c
m= 6.6, M =5,6 (Up,Ki). X (Sk,De) is probably P of
Excessive m=M differences are another shock in the
frequently occurring for Aleutians, 47 sec later.
Aleutian shocks, recorded at
our stations; cf Oct. 18, " 22 Up ip 13 0k 00.2 C
08 5k, ipP 13 Ok 20.6
mier sec
" 21 Up ip 23 15 55.2 P Z' 0.3 0.7
Uua ip 23 15 43,6 PP Z' 0.5 0.7
Portugal (h = 9 knm), Ki iP 13 0k 09.5 C
ipP 13 04 31.1
" 22 Up iP 02 43 21,2 iX 13 05 23.9
i 02 43 22,9 micr sec
- Sk iP 02 43 36.8 P Z' 0.2 1.0
ua ip 02 43 35,6 Sk iP 13 03 48.7 C
India~China (h = 30 km). ipP 13 0k 07.6
. Um iP 13 04 09.8
" 22 Up ip © 03 21 28.2 ipP 13 ok 28,7
Ki iP 03 20 35.6 iX 13 05 22.5
Sk ip 03 21 05.5 ua iP 13 03 49.3 ¢C
Un iP 03 21 01.7 ipP 13 04 09.5
ud iP 03 21 27.5 De iP 13 03 k7.8 C
De eP 03 21 50 ipP 13 04 07.9
Meutian Islands (h = 25 km). Venezuela. h = 80 km (Up,
Ki,Sk,Um,Ud,De).
" 22 De iPKP 06 16 54.3 m= 6,1 (Up,Ki).
Solomen Islands (h = 390 km).
" 22 Up iP 20 51 35.7
" 22 Uda ePKP 07 30 kL
De iPKP 07 30 k9.2 " 22 Up iP 23 03 k2.5
New Britain (h = 70 km). (cont,)
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1969 1969
Octe 22 (cont.) Octe 23 (cont.)
Up micr sec Sk iP 10 32 28.2
P Z 1.3 &4 Um iP 10 32 15.0 C
P Z' 0.2 1.2 ua ip 10 32 37.1
Mx E 1.0 17 Mariana Islands (h = 380 km).
Mx N 2,0 17
Mx 2Z 2,4 19 " 23 Ua ip 17 34 18.1
Ki iP 23 03 07.0 C
micr sec " 23 Ki eP 18 35 34
P Z' 1.6 2.5
Mx E 2,1 18 " 2bh  Up iPkP 00 45 30.8 D
z Mx N 1.1 14 micr sec
Mx Z 2.9 15 PKP Z' 0.2 0.6
Sk eP 23 03 17 Ki iPKP 00 45 20,7 D
> Um iP 23 03 27.1 Sk i(PKP) 00 45 31.7
is 23 13 20 Ua iPKP 00 45 33.1 D
iScS 23 13 48 De iPKP 00 45 43,0
ua ip 23 03 34,6 C Tonga~-Kermadec Islands
De iP 23 03 51.2 (h = 620 knm),
California (h = 15 km).
m=6.3, M= 5,7 (Up,Ki). " 2h Up iP 00 57 10.9 C
ipP 00 57 23,2
" 23 Um LP N exhibits long- micr sec
period microseisms (period P Z' 0.1 1.0
around 18 sec) in the Ki iP 00 56 17.3 C
interval Oct. 23-25, ipP 00 56 29.6
mier sec
" 23 Ki ePKP 01 58 17 : P Z' 0.2 1.0
South Sandwich Islands Sk iP 00 56 48.1
(h = 100 km). i 00 56 57.8
Umn iP 00 56 44,1 C
" 23 Up iP 02 17 1k,2 ud iP 00 57 10.L
Un iP 02 17 53.7 De iP 00 57 32.9
va ip 02 17 19.0 Aleutian Islands, h = 45 km
De iP 02 16 39.6 (Up,Ki).
Italy (h = 270 km). m= 6,2 (Up,Ki).
: " 23 Ki iPKP 03 11 48.3 " 24 sk i(sg) 08 05 24.9
Um  iPKP 03 11 56,7 Um iP 08 o4 40.6
Ud iPKP 03 12 05.8 : i 08 05 06.8
* iPKsS 03 15 34,7
New Hebrides Islands " 2h  ud i(Sg) 08 38 21.0
(b = 30 xm). ,
' " 2y Up ipP 08 41 29,7
" 23 Up ePKP 05 10 24 micr sec:
Ud iPKP 05 10 26.3 Mx E 1.7 18
Tonga~-Kermadec Islands Mx N 1.9 16
(h = 35 km), Mx Z 2.9 18
Ki iP 08 Lo 56.9
" 23 ua ip 08 41 12,1 Sk iP 08 41 05.5
Un iS 08 51 09
" 23 Up iP 10 32 31,2 ¢ va ip 08 41 19.0
Ki iP 10 32 03.0 California (h = 10 km).

(cont,)
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, U4 = Uddeholm, De = Delary

1969
Oct.

"

"

"

”"

"

7"

"

2k

2k

2k

2k

2k

25

25

25

25

26

Ki iP 10 22 35,9
Gulf of Aden (h = 25 km),
Up iP 11 47 25,5
Marians Islands

(b = 160 km).

Up iP 11 55 04.6
Ki iP 11 55 25,1
va iP 11 55 19.7

India (h = 15 km),

Up iP 14 36 06,2 C
ua iP 14 36 06.8 C
Aleutian Islands (h = 45 km)
Ki isg 17 43 28,7

Sk isg 17 43 33,3

Um iSg 17 43 55,7

Nordland, Norway.
Origin time = 17 42 00,
Explosion?

Up iPKP 10 30 Lk,2
ua iPKP 10 30 k4,6
Tonga~-Kermadec Islands
(h = 60 km),

Ud eP 11 18 27

Ki iPn 12 07 08.6
isn 12 08 03.2
ilgl 12 08 20,7
D = 500 km = 4,5°,

Sk eSg 12 11 05

Probably northwest Russia.

Origin time = 12 05 59,
Explosion?

Up iP 12 14 47,5
ipP 12 1k 57,3
Ki iP 12 14 01.6
Sk iP 12 14 37,3
Um iP 12 14 22,8
ipP 12 14 31,3
ua ipP 12 14 52,9
Kurile Islands. h = 35 km
(UPSM)O
Up iPKP ok Ok 26,0 C
i ok 04 32,9
micr sec
PKP Z' 0.2 0.7
Ki  iPKP o4 ok 13,8
(cont.)

1969
Oct .

"

"

7"

26

26

26

26

26

26

(cont.)
Ud iPKP ok oh 27.4
De iPKP ok ok 37.2 C
Tonga-Kermadec Islands
(h = 30 km),
De iPKP 05 10 27.4
Tonga~Kermadec Islands
(h = 450 km).
Up iPKP 05 38 28.1
i 05 38 36.4
Ud iPKP 05 38 29.8
Tonga-Kermadec Islands (h = N)
Up 1PKP 06 57 12.3
Ki iPKP 06 56 55,8 C
ipPKP 06 57 27.6
micr sec
PKP Z' 0.1 1.0
Unm iPKP 06 57 02.1
ipPKP 06 57 32.3
Ud  iPKP 06 57 09.9
i 06 57 18.3
De iPKP 06 57 20.9 C
ipPKP 06 57 52.8
Tonge Islands. h = 120 km
(Ki,Um,De).
Up iP 09 18 45,8
Aleutian Islands (h = 40 km).
Up iP 15 ko 21,k ¢
i 15 4o 26.5
iLg2 15 45 o7
micr sec
P Z' 0.3 0.7
Mx E L6 11
Myc N 110 10
Mx Z 110 10
Ki iP 15 b1 56.6
i 15 k2 01.1
i8 15 46 08
iLgl 15 48 37
ilg2 15 49 27
micr sec
P Z' 0.7 1.5
s N 9.9 9
Mx E 60 10
Mx N 57 11
Mx Z 78 11
D = 2550 km = 23°,
Sk iP 15 b41 11.3
Um iP 15 41 1.5 ¢

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

1969
Oct .

L

"

"

26

26

26

26

26

27

(cont,.)

Ud iP 15 40 27.9
i 15 40 31.9
i8 15 43 24,9
ilgl 15 45 07,2

Yugoslavia (h = N),
m= 6.1, M=6,5 (Up,Ki).
Double P, small and large,

4-5 sec apart, Well developed

higher-mode surface waves.

Up iP 19 26 55,1 C
ipP 19 27 06.3
micr sec
P Z' 0.2 0.9
Ki iP 19 26 09.8
micr sec
P Z' 0.1 1.0
Um iP 19 26 31.6
ud iP 19 27 00.9 C
Kurile Islands. h = 40 km
(Up).
m= 6.1 (Up'Ki)o
Up iPKP 21 4o 10.6
Uad iPKP 21 40 11.8

Tonga-Kermadec Islands
(b = N).

Up iPKP 21 45 06.1
Ud iPKP 21 45 07.6 C
Tonga-Kermadec Islands
(h = 45 km).
Up 1iPS 22 08 29
micr sec
Mx E Lo 21
Mx N 1k 22
Mx Z 15 23
Ki iPKP 21 58 09.4
micr sec

PKP Z' 0.1 1.3

Mx N 5.0 20
South of Africa (h = N).
M= 6.5 (Up,Ki).

Up iP 02 59 05.7
i 02 59 11.2

micr sec

P Z' 0.1 0.5

Ki eP 03 00 L1
Um iP 02 59 56,6
Uud 4P 02 59 12.9

Yugoslavia (h = N),

1969
Oct.

”

”n

27

27

27

Up iP 08 14 25,4 ¢
i 08 14 30.2
iss 08 17 29
iLgl 08 18 56
iLg? 08 19 07
micr sec
P N 2,4 3
P Z 1.6 2
P Z' 0.8 0.8
Mx E 99 11
Mx N 160 10
Mx Z 150 10
D = 1650 km = 15°,
Ki iP 08 16 02.6 C
i 08 16 05.0
is 08 20 16
micr sec
P Z 4.8 4
P Z' 2.5 1.7
S E 7.5 8
S N 22 10
S Z 9.3 7T
Mx E 160 10
Mx N 85 11
Mx Z 130 12
D = 2550 km = 23",
Sk iP 08 15 16.6
Um iP 08 15 16,5 ¢
is 08 18 4k
Ua iP 08 14 34.5
De iP 08 13 44,7
i 08 13 L48.L

Yugoslavia (h = N),

m= 6.5, M= 6.7 (Up,Ki).
Same remarks apply as for
Oct. 26, 15 Lo,

Up iP 08 L6 49,8
micr sec
P Z' 0.1 0.5
Un i(P) 08 U7 37.5
ua iP 08 46 56.6
i 08 k7 08.7
Greece-Albania (h = 4O km),
Up iP 08 57 1L,k
i 08 57 18.1

micr sec
P 7' 0.1 0.6

Ki iP 08 58 L4t.2
micr sec
P Z' 0.1 1.0
Sk eP 08 58 02
Unm iP 08 58 01.7

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

1969
Oct .

"

n

"

”

"

"

"

n

27

27

27

27

28

28

28

28

29
29

(cont.)
ua iP 08 57 19.3
De iP 08 56 29.7

Yugoslavia (h = N).
m= 5,2 (Up,Ki).

ua ipP 11 52 35.6
South of Japan (h = 100 km),
Up iP 18 37 29.h
Ki iP 18 37 39.3
Um iP 18 37 31.1
va ipP 18 37 k5.7

Hindu Kush (h = 140 km).

Um iP 19 48 52,1

Mona Passage (h = 180 km).

Ud iP
Luzon (h = 60 km).

Up iP
iPP 18 sk 08,0
micr sec

P Z2' 0.3 0.7

Ki iP 18 52 41,2 C
micr sec
P Z2' 0.3 0.6
Sk iP 18 52 57.7
ipP 18 53 L7.7
Um iP 18 52 30.6
ipP 18 53 18,0
Ud iP 18 52 48,7

ipP 18 53 37.5
iPP 18 54 31.0
De iP 18 52 Lk,9
ipP 18 53 32,2
iPP 18 54 25.7
Hindu Kush. h = 240 km
(Up,Sk,Um,Ud,De).
m= 5.9 (Up,Ki).

Up iP 19 35 L40.8
Um iP 19 35 15.7
va iP 19 35 47.1
Kurile Islands (h = 6
Ki iP 21 36 12.5
Hindu Kush,

Ua iP 02 01 45,4
Ud iP ok 48 03.2

Kurile Islands (h = L0 km),

07 31 38.4 D

18 52 32.4 ¢

1D
0 kn).

1969
Oct.

"

"

”

n

”

"

"

29

29

29

29

&

%

Up iP 15 31 31.7

Greece=-Albania,

Up iP 18 23 k2.3 C

Bonin Islands (h = 450 km),

ua iP 20 11 b1.1

Nevada., Underground explosion.

Ki iPn% 20 50 51.2
i(P") 20 51 00.1
iSn 20 51 37.7
iLgl 20 51 50.4
iSg 20 51 5562
D= 430 km = 3,9,

Um iSg 20 53 31.0

Probably northwest Russia.
Origin time = 20 49 48,
Explosion?

Up iP 22 13 39.8 C
mier sec
P Z' 0.1 0.7
Ki iP 22 13 05,6
micr sec
P Z' 0.1 1.2
Un iP 22 13 24.9

22 13 31.2 C

d 1P
Nevada. m = 6.0 (Up,Ki).
Underground explosion.

30

30

30

30

Ki ip 00 16 08,0
ipP 00 16 43.8
Un iP 00 16 24,8
ipP 00 17 02.9
Uua iP 00 16 54.2
ipP 00 17 32.4
Japan. h = 150 kn (Ki,Um,Ud).
Up 1P 00 59 50.8
Ki iP 00 59 28.0
ud iP 01 00 00.6
Formosa (h = 50 knm),
Ki 1P 08 02 07.0
Sk iP 08 02 Lkh,2
Ud iP 08 02 57.5
Japan (h = 90 km),
Up iP 12 25 09.7 C
i 12 25 15.3
micr sec
P Z' 0.1 0.7
Ki iP 12 24 37.1
(cont.)
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1969 1969
Octs 30 (cont.) Oct.s 31 (cont.)
Um iP 12 2k 47,4 C vua ip 09 00 14,4 C
Uua ip 12 25 22.8 De iP 08 59 56.7 C
West of Lake Baikal (h = N). Iran (h = 50 km),
m = 5,7 (UP’Ki)-
" 31 uUa iP 01 24 16.8
" 31 Ki iP 10 51 09.3
" 31 Up iP 06 54 16.9 California (h = 7 knm),
iPcP 06 54 Ls,5
micr sec " 31 Up iP 11 sk 02,8 C
P Z' 0.1 0.5 ipP 11 Lk 13.5
. Ki 1P 06 53 29.6 C is 11 52 sk
i 06 54 28.8 micr sec
; micr sec P N 2, L
e P Z' 0.1 1.0 P Z l.2 3
Sk iP 06 54 05.4 P Z' 1.9 1.0
Um iP 06 53 50,8 S E 1.1 L
Ud iP 06 sk 21,9 ¢ S N 2.3 6
De iP 06 54 41,6 Mx E 12 17
Kurile Islands (h = 9 km). Mx N 23 20
m= 6,1 (Up,Ki). Mx 2 15 19
D = 7550 km = 68°,
" 3. Up iP 07 11 k2,2 ‘ Ki iP 11 43 09.5 C
ipP 07 11 52.1 iPP 11 45 21.6
micr sec iPa 11 47 o4
Mx E 2.4 16 eS 11 51 18
Mx N 1.8 218 iPS 11 51 37
Mx Z 3.4 18 micr sec
Ki iP 07 11 Ol1.k P N 2.7 T
eSS 07 2k 18 P Z L6 6
mier sec P Z' 0.T 1.0
Mx E 3,0 15 PP N 2.5 8
Mx N 1.7 1k PP Z L0 7T
Mx Z 3.6 15 s E 2.8 7
Um iP 07 11 18.6 C S N 2.9 8
ipP 07 11 28.9 Mx E 21 17
ua ip 07 11 k8.1 Mx N 14 17
- ipP 07 11 59.8 Mk 2 20 1T
Japan. h = 40 km (Up,Um,Ud). D = 6650 km = 60 .
¢ M= 5,7 (Up,Ki). Sk iP 11 k3 42,0
- Um iP 11 43 35.6 C
: " 31 Ki iPKP 07 k6 56.1 is 11 52 07
Fiji Islands (h = 60 km). iPS 11 52 45
va iP 11 Lk o02.7
" 33 Up i(p) 08 09 20.5 De iP 11 k4 25,1 C
i 08 09 51.6 Aleutian Islands. h = 40 km
(Up).
" 31 Up iP o§ 59 59.5 ¢ m=6.,8, M= 6.5 (Up,Ki).
micy sec
P Z' 0,1 0.5 " 31 Up iP 11 58 31.k
Ki iP 09 00 41.5 C Ki iP 11 57 37.2
micr sec Aleutian Islands (h = 50 km).
P Z' 0.1 1.0
Um iP 09 00 14.8

(cont.)
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1969

Octe 31 Ki iP 12 43 29,3
Uad iP 12 44 21.8
Aleutian Islands
(n = 50 km).

Markus B&th
October 16, 1970
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Nov.
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”

w & PHAST
e - v
Seismological Institute /?>{§’4;J S
Uppsala
SEISMOLOGICAL BULLETIN
UPPSALA, KIRUNA, SKALSTUGAN, UMEA&
UDDEHOLM and DELARY
Uppsala (Up): 59 51.5'N 17° o3Te 6'E; h=1km
Kiruna (Ki): 67 50,4 N, 20° o22+0'E; h=390m
Skalstugan (sk): 63 34.8'N, 12°16.8" 3 h =580 m
Umed (Um): 63 48.9'N,  20°14,2'E; h=16m
Uddeholm (va): 60705, N, 13236.h'E; h=240m
Delary (De): 56°28,2! N 13752.2'E; h=150m
NOVEMBER 1 - §9..}?§?
1969
1 Up eP 00 02 18 Nov. 1 (cont.)
Um iPP 11 24 16.0
1 Up iP ok 25 25,8 iSKS 11 31 20
Ki ip ok 24 33.0 i 11 36 30
ud iP ok 25 25,8 Ud iP 11 21 00.4
Aleutian Islands (h = 45 km)., De iP 11 21 10.9
Gulf of California (h =
1 Up iP 11 21 08.1 m= 6.8, M= 7,1 (Up,Ki).
i 11 21 13.5 Pz exhlblts a small
iSKS 11 31 33 beginning with following
i 11 37 18 bigger phases.,
micr sec
P Z 1.9 6 " 1 Ki iP 11 31 03.4
P Z' 0.1 1.1 Um iP 11 31 18,0
SK5 E 3.3 9 ud iP 11 31 46,4
SKS N 1k 12 Japan (h = 350 km).
Mx E 33 27
Mx N 91 30 " 1 Ki iPn 13 42 15.6
Mx z 30 23 iSn 13 43 08.9
= 9800 = 88”7, iLgl 13 43 28.1
Ki iP 11 20 43, 2 = 500 km = 4,5°,
i 11 20 47,0 Um 1Sg 13 4b 34,4
iSKS 11 30 55 Probably northwest Russisg.
micr sec Origin time = 13 41 06.
P E 2.3 6 Explosion?
P N 1.2 6
P Z 6.1 6 " 2 Up iPKP 02 51 46.6
P Z' 2,1 2,0 De iPKP 02 51 59,4
SKS E 4,6 9 Tonga~-Kermadec Islands
SKS N 5,8 10 (h = 640 km),
Mx E L 14
Mx N 30 15 " 2 Up ip 06 28 38,2
Mx 2 L2 1h° Sakhalin (h = 340 km).
D = 9200 km = 83°,
Sk iP 11 20 47,3 " 2 ki iPn 17 09 28,7
Um  iP 11 20 57.0 isn 17 10 15.3
i 11 21 01.h4 iLgl 17 10 28 o7
(cont.) D = 420 km =
Origin time = 17 08 29.

N)o

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

1969
Nov.

"

"

”

"

”

2

Ki el 19 43
micr sec
Mx E 0.6 1T
Mx N 0.9 21
Mx Z 0.9 17
Jave (h = 60 km),
Sk iPKP 03 49 44,6
Un iPKP 03 49 37.3
South of Australia (h = N),
Up iPKP ok 09 11.7
Sk iPKFP o4 09 04,8
Un ePKP 0T Oh L7
New Zealand (h = N).
Ki iPKP 08 Ll 48,3
Um iPKP 08 4k 57,0
New Zealand (h = 15 km),
Up iPKP 11 06 48,5
Ki i(PKP) 11 06 18,2
i 11 06 33,2
Sk iPKP 11 06 40,9
i 11 06 43,3
Um 1PKP 11 06 37.k
Kermadec Islands
(h = 120 km).
Ki iP 22 01 39,5
Sk eP 22 01 38
i 22 01 47,1
Iran (h = 8 km).
Up iP 22 26 11.2
Sk eP 22 26 07
Ki iP 23 32 21.0
Sk iP 23 32 30.7
Um iP 23 32 08.9
Indis (h = N).
Ki iP 01 20 00,7
Um iP 01 20 28.1
Up iP 09 01 47,1
micr sec
P Z' 0.1 0.5
Ki iP 09 01 12,0
ipP 09 02 27.4
Sk iP 09 01 L3.k
(cont,)

1969
Nov,

”

"

"

"

"

7"

7"

N

(cont.)
Un iP 09 01 27.2
i 09 02 04,3
De iP 09 02 07.9
Japan. h = 330 km (Ki).
Ki iP 09 31 09.3
Kurile Islands (h = N).
Up iP 12 16 22,4
Ki ip 12 15 29,1
Aleutian Islands
(h = 45 km).
Unm ip 13 48 35.9
Ki iP 14 40 09.3
Um iP 14 40 36.2
Aleutian Islands
(h = 40 km),
Ki eP 15 06 43
Up iP 17 30 18.9
Ki iP 17 29 32.6
Kurile Islands (h = N),
Up iP 20 23 46,3
i 20 23 56.0
i 20 24 06.5
Ki iP 20 24 13.4
Sk iP 20 24 22,3
Um eP 20 23 50
iPP 20 24 52,4
Caspian Sea (h = 30 km).
Ki iP 21 12 21.9
Caspian Sea (h = N).
Ki eP 22 17 37
Molucca Sea (h = N).
Up iPKP 23 58 36.6
iSKP 00 01 25.7
Ki iPKP 23 58 24,9
iSKP 00 01 03.2
micr sec
SKP  Z' 0.2 1.5
Sk ePKP 23 58 29
iSKP 00 01 20.5
Um iSKP 00 01 13.8
De iPKP 23 58 49,8
iSKP 00 01 36.2

Tonga-Kermadec Islands

(h = 610 km).
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Uppsela, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary

A DY B Y |

Kif iPn 10 53
i 10 54
~ilgl— 105

Northwest uss

67.5° N, 33.3°E.

10 51 Sh:‘ﬂ;) V//

Origin time =

1969
10.6\ Nov.
08.5

10 55 23.8 /
ia,

Explosion?
Um iP 11 49
Up iP 12 55
De iP 13 L6
Up iP 18 06
is 18 16
iScS 18 16
micr
P N 0.7
P Z 1.6
P Z' 0.2
S E 0.5
Mx E 2.7
Mx N 6.8
Mx Z 6,1
D = 8900 kn =
Ki iP 18 05
iPP 18 08
is 18 15
micr
P N 1.0
P Z 2.4
P Z' 0.3
PP N 0.7
PP 2 1.6
S E 1.7
S N 0.7
Mx E 4.6
Mx N 5.7
Mx 2 11
D = 8150 km =
Sk iP 18 05
Um iP 18 06
i 18 06
iPP 18 08
is 18 15
De iP 18 06

California (h

= N).

2h.3

59.0 C
49,k

20.3 C

27

50

sec

5

5

1.0

5 n
18

17

égo p "
k5.1 ¢

27

19

L

0k, 9 C "

m= 6.2, M = 6.1 (Up,Ki).

Ki iP 19 10 38,0
De iP 19 10 04,8
Iran (h = N).
Up iP 20 35 06.4
mier sec
P Z' 0.1 0,5
Ki iP 20 35 01,2
Sk iP 20 35 23.7
Um iP 20 34 59,1
De iP 20 35 21.5
Bhutan (h = 15 knm).
Up iP 21 08 51.4
micr sec
Mx N 0.9 15
Ki iP 21 08 32.9
- micr sec
Mx E 1.0 13
Mx N 1.8 19
Mx 2 T3 25
Unm iP 21 08 41,0
Szechwan, China (h = N).
= 53 (UPsKi)o
Up iP 21 L8 33.6
i 21 48 51.3
Sk eP 21 49 12
Up iP 23 17 08.2
Ki iP 23 16 47.6
Um iP 23 16 54,3
Luzon (h = 15 km),
Up iP 02 06 46,7
Ki iP 02 06 01,2
mier sec
P Z' 0.1 1.0
Mx E 0.7 15
Mx N 0.4 15
Mx Z 1.4 19
Sk eP 02 06 37
Um iP 02 06 21.8
De iP 02 07 11.1
Kurile Islands (h = N),
Up iP Ok 43 46,4
Ki iP ok 44 22,4
Sk iP ok 44 21,1
Um iP ok 44 01,7
De iP ok 43 45,8

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

1969
Novw,

7"

"

"

"

L\Effii?ion?

10 52 44,7 C
isg 10 54 06.9

iSg 10 56 44,2
i(s*) 10 54 37.8
isg 10 55 02,3
Northwest Rugsia,
67.7°N, 33.1°E.

Origin time = 10 51 29,

Unf

De ip 11 15 09.4
Ki iP 11 L6 00,9
ipP 11 46 27.2
De ip 11 b5 k5,1
Colombia. h = 100 km (Ki).
Up iP 13 26 29,6
Ki iP 13 26 17.8
Un iP 13 26 26.8
Mexico (h = 110 km).
De iP 1% 34 43,6
Ki iP 14 42 36,5
i 1k 42 44,3
is 1k 43 54,2
iT 1k b7 34,5
i 14 48 16.3
nicr sec
Mx E 1.1 13
Mx N 0.9 1i
Mx 2 1.9 20
D = 760 km = 6.8°,
Um iP 1k 43 27,7

Northeast of Jan Mayen
(h = N)o

Up iP 20 31 16.1
i 20 31 20.2
micr sec
P Z' 0.6 1.0
Mx E 3.6 19
Mx N 4,2 19
Mx Z 3.9 20
Ki ip 20 30 23.4
micr sec
P Z' 0,3 1.0
Mx E 2.7 19
Mx N 3.7 20
Mx Z L,h 20
(cont.)

1969

Nov,

n

n

"

"

7"

”

6

(cont.)
Sk eP 20 30 56
1i 20 31 31.1
Um iP 20 30 50,5
i 20 30 53,3
De iP 20 31 38.8
Aleutian Islands
(h = 35 km).

m=6.,5,M=5,8 (Up,Ki),

Ki iP 08 17 05.5
Un iP 08 17 2k.3
Japan (h = 80 km)o

Um iP 12 56 50.2
North of Ascension Island
(h = N)o

Ki iP 13 15 56.7
Un iP 13 15 4o.1
North of Ascension Island
(h = N).

Ki iP 13 27 05.3

Um iP 13 26 40.8

Iran (h = N),

Up iP 13 52 48.1
ipP 13 53 20.3

micr sec

P Z' 0.1 1.0

Ki iP 13 52 21.4
ipP 13 52 5S4 b

micr sec

P Z' 0.1 1,0

Um iP 13 52 30.8

Ryukyu Islands. h = 130 km

Up,Ki).

m= 5,6 (Up,Ki).

Ki iP 15 24 23.9

Um iP 15 24 03.8

De ipP 15 23 46,8

Iran (h = N),

Up iP 16 38 12.8

Ki iP 16 38 L49.9

Unm iP 16 38 26.0

De iP 16 38 11.3

Iran (h = N),

Ki iP 16 52 39,5

Um iP 16 52 20,2

North of Ascension Islangd
(h = N),
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Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary

1969 1969
Nov. 7 Up iP 18 L1 57.5 C Nov. 8 Up i(P) 00 38 53.8
iPP 18 43 36.3
is 18 48 16 L 8 Up iPKP 02 00 52.7
iss 18 51 28 iPKS 02 ok 14.8
micr sec micr sec
P E 3.0 5 PKS Z' 0.1 0.8
P Z 3.8 L Ki iPKP 02 00 38.3
P z' 1.4 1.0 micr sec
PP E 44 5 PKPF Z' 0.1 1.2
PP N 2,1 5 Sk iPKP 02 00 48,2
PP Z 6.5 6 Um iPKP 02 00 44,7
PP 2V 0.1 3.0 De iPKP 02 01 01,2
S E 28 1 New Hebrides Islands
S N 17 8 (h = 25 km).
Mx E 21 20
Mx N 31 20 1 8 Unm iP 02 20 29.3 C
Mx 2 21 20
D = 4800 km = 43°, " 8 Up AP 07 32 2k.6
Ki iP 18 42 24,8 ¢ Ki /iP 07 31 38.0
iPP 18 Lk o7 Kurile Islands (h = 50 km).
iPa 18 Lk 35 i /
is 18 49 06 " 8 Riﬁk iPn 11 04 47.9
iSes 18 52 12 ip¥ 11 04 56,2
micr sec iSn 11 05 3k4,2
P E 6.2 7 —ihgl— ]jfﬁﬁ“hg.h
P N L9 7 D = 420 km = 5
P Z 1 T Skfl eSg i 08 ho
P Z' 2.4 1,5 Unf iSg 11 0T 04,1
PP E 6,1 7T Northwest Ru351a,
PP N 6.4 6 68.2°N, 30.5°E.
PP 2Z 11 T Origin tlme = 11 03 L48.
PP ZV 1,3 1.3 Explosion?
) E 17 8
S N 13 10 " 8 Ki ePn 12 10 37
Mx E 24 12 iSn 12 11 30.9
Mx N 29 15 ilgl 12 11 hg 5
Mx Z 33 12 = 500 km =
D = 5150 km = 46 1/2°, Origin time = 12 09 27.
Sk iP 18 42 29,1 ¢
iPP 18 Lk 23,3 " 8 Ki iP 20 39 57.6
Um iP 18 42 06.2 C i 20 40 03.5
iPP 18 43 48.8 North of Ascension Island
is 18 48 30 (h = N).
De iP 18 42 00,5 C
Iran (h = 35 km). " 8 Up iPKP 21 18 31.2
m= 6.8, M= 6.5 (Up,Ki). Ki iPKP 21 18 23.8
De iPKP 21 18 k.7
" 7 Up eP 20 01 16 Tonga-Kermadec Islands
i 20 01 23,1 (h = 600 km).,
Aleutian Islands (h = 45 km),
n 8 Up S
" 7 Up iP 20 43 00.2 mier sec
T 20 43 01.9 Mx E 2.1, 22
mier sec Mx N 4.3 23
P Z' 0.1 0.6 Mx Z 3.8 23
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umeé, Ud = Uddeholm, De = Delary

1969 1969
Nov, 8 (cont,.) Nov. 10 Up iP 19 24 10,2
Ki iP 22 08 L1,.5 ipP 19 24 21,0
micr sec Ki iP 19 23 24,3
P Z' 0,1 1.0 Kurile Islands.
Mx E 2,8 17 h = 40 km (Up).
Mx N 3.1 23
Mx Z 3,2 17 " 11 Up iP 00 37 32.6
Unm 1SKS 22 19 24 Ki iP 00 38 06.7
Halmahera (h = N), i 00 39 56,1
M = 6,0 (Up,Ki). Iran (h = N),
" 8 Ki eP 23 39 29 " 11 Ki iP 00 51 35.1
Halmahera (h = 60 km). Aleutian Islands
(h = 45 km),
" 9 Ki iP 01 22 59,2
Halmahera (h = 20 km). " 11 Unm iP 01 08 k49,7
" 9 Up iPKP 09 26 42,7 D " 11 Up iP 01 47 26,7
iSKP 09 29 49,9 Ki iP 01 46 33.4 C
i 09 30 21,0 Aleutian Islands
micr sec (h = 45 xm),
SKP Z 1.4 5
SKP Z2' 0.6 0.7 " 11 Up iP 06 00 02.7 C
Ki iPKP 09 26 27,9 Ki iP 05 59 56,6
iSKP 09 29 26,9 Sk iP 06 00 19.4
Sk iPKP 09 26 38.1 Um iP 05 59 48,7 C
iSKP 09 29 L4, 3 India (h = N).
De i(PKP) 09 26 38,0
iPKP 09 26 51,3 " 11 Up iP 11 48 18.k
iSKP 09 30 03.2
New Hebrides Islands " 11 ki iP 12 24 39,4
(h = 190 knm)., uUd iP 12 25 30.6 ¢

Kurile Islands (h = 60 km).
n 10 Up i(P) 11 38 38.8
" 11 UP iPKP 15 L2 30.5

" 10 De iP 14 49 08,5 Ki ePKP 15 k2 22
Sk iPKP 15 k2 32,7
" 10 Ki iP 18 18 14.3 Um iPKP 15 42 27,1 D
is 18 20 11,2 Ud ePKP 15 42 36
ilgl 18 21 11.8 De iPKP 15 42 41,5 D
Sk iP 18 19 13.5 New Britain (h = 70 km).
i 18 20 00,1
iLgl 18 23 14,0 " 11 ki ip 16 18 08,7
Um iP 18 19 08.6 micr see
iss 18 22 01.7 Mx N 1.0 1.5
ilgl 18 23 09.7 Luzon (h = 30 km),
De iP 18 20 37.4
Svalbard (h = N). " 11 Um iP 22 48 18,2
The clear Lgl (Ki,Sk,Um) are
remarkable, considering that " 12 De iPKP 01 09 23,4
the paths are almost tangen- Fiji Islands (h = 610 km).

tial to the continental border.
12 Up iP 01 38 06.0
(cont,)
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugen, Um = Umed, Ud = Uddeholm, De = Delary

1969 1969
Nove 12 (cont.) Nove 12 (cont,)
Ki iP 01 37 21.0 Ki micr sec
Um iP 01 37 k1,2 Mx N 2.3 20
ua  iP 01 38 11.9 C Mx Z 3.8 20
Kurile Islands (h = N)‘ Sk iP 19 19 30.2
i(PeP) 19 20 0k4,6
" 12 | kiR  iPn 11 ok 15,2 Um  iP 19 19 25.8
iSn 11 05 12.6 is 19 27 51
ALgt ———1&~95—3538 vd iP 19 19 51.k4
" D =540 km = 4,9°, De iP 19 20 14,3
sk#  isg 11 08 08.7 Aleutian Islands
| Umg _isg 11 06 26.3 (h = 50 km).
/| Northwest Rugsia, m= 6.0, M =5,6 (Up,Ki).
‘// 67.4°N, 33.2"E,
: Origin time = 11 02 59, " 12 Up iP 19 20 20,7
L\Effiffffff_;,,__-———ﬂ—"’) Ki  iP 19 19 25,9
Um iP 19 19 53.0

aa

(cont, )

" 12 Up iP 12 40 47,1 C Aleutian Islands,
ipP 12 40 54,2 Origin time = 19 09 29,
micr sec
P ' 0.2 0.7 » 12 ud iP 23 58 32,7
Ki iP 12 40 03,1 C
ipP 12 L0 09.6 " 13 Um iSKP 05 19 38.5
micr sec ud iPKP 05 16 58,5
P Z' 0.1 1.0 iSKP 05 19 50.0
Sk iP 12 40 38.1 ¢ Tonga=Kermadec Islands
Um iP 12 4o 22,8 C (h = 540 km).
ipP 12 40 29,6
va iP 12 40 53,7 " 13 Up -
i 12 41 04,4 micr sec
De iP 12 41 10.4 Mx E 1.5 20
Japan. h = 25 km (Up,Ki,Um), Mx Z 1.7 18
m= 6,2 (Up,Ki). Um i(8) 08 19 05
iPS 08 20 59
» 12 Up iP 14 56 57.7 iSS 08 27 13
Chile (h = N).
" 12 Up iP 18 3k 56,1 '
Ki iP 18 34 17.1 " 13 Um iP 12 35 33.2
Um iP 18 34 34,5 C
ud iP 18 35 03.4 M 13 Up iP 14 02 02.6
i 18 35 29.5
Japan (h = T0 km). L I3 © eP 21 20 22
i 21 20 29.2
" 12 Up iP 19 19 53.0 C
micr sec = 14 Um iP 06 53 18.6
P 2 0.1 3.0 Italy (h = 15 km).
Mx E 1.8 19
Mx N 2,2 18 " 14 uva iP 07 Ok 44.8
Mx Z 2.6 20 Colombia (h = 50 km).
Ki iP 19 18 58.6
iPcP 19 19 L46.8 " ik Up iPKP 07 56 36.8
micr sec Ki iPKP 07 56 31.8
P Z' 0.2 1.5 iSKP 07 59 38.6
Mx E 2.5 23 (cont.)
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Up = Uppsala, Ki = Kiruna, Sk =

1969
Nove 14 (cont.)
Ki
Sk eSKP
Unm iPKP
ipPKP
iSKP
vd iPKP
1SKP
De iPKP

Tonga Islands,

SKP 2!

micr sec

0.7 1.6

07 59 55

07 56 37.8
07 57 36.1
0T 59 51.k
07 56 37.7
08 00 Ok.1
07 56 49,6

h = 230 km (Unm).

" 14 um iP 09 48 Li,.s5
Ua iP 09 48 58,7
i 09 49 06.6
De iP 09 48 56.9
Afghanistan-USSR,
i 12 18 01.7
12 19 00,0
_,-iLgl_,-—lz—lQﬁlsah.
D =530 km = 4,8°,
skfl  esg 12 21 k9
Unf_ iSg 12 20 08.1

ALl

Northwest Rugsia,
67.2°N, 32.9°E.

Origin time = 12 16 L47.
Explosion?

15 48 Lk,3

Skfl  isg 15 48 Lo.8
Uqd) ePg 15 46 L7
iSg 15 L7 45,3

off southwesg coaatoof
NOI’WW' 58.1 N’ 6!0 E.

Origin tine = 15 b5 20,

iP
i

16 08 54.9
16 09 46,3

21 35 43.4

" i up

n lh U d

n éﬁp f)
Sk A
Unf:
ua?y

e

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

00 06 59,9
00 07 30.2

00 09 26,3

1969
Nove 15| (cont.)
isx
i(sg)
f) Del-~ 4
iSg
Norweg

jan Sea, pear
66 1/2°N, 3 1/2°E.

Origin time = 00 03 16.

= 15 Up iP 02 59 48.6
Sk iP 03 00 33.0
Um i(P) 03 00 25,5
vua iP 03 00 00,5 D
Turkey (h = 6 km).

" 15 Unm iP 03 41 16.4
vd iP 03 41 30.6

Origin time
Underwater explosion,

= 09 17 56,

" 15, Upp iPg 09 18 33.6
iSg 09 18 5k4.4
—iRg———069-18-57.0
SkA i 09 20 19.6
UmE § 09 19 27.3
UdD iPn 09 18 57.8
iSn 09 19 38.3
iSg 09 19 54,0
Del- iSg 09 20 50.4
~Culf of Bothnia,
” 60.3°N, 20.L4°E,
Origin time = 09 18 Ok,
Underwater explosion.
It appears likely that the
readings at Sk and Un

" 16
Sk

Ud
De

iP
iP
iP
iP

belong to a different event.

00 06 33.4 C
00 07 10.1 C
00 07 0T7.6
00 06 47.1
00 06 L48.5
00 06 32.0

Iran (h = 40 km).
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1969
Nov.

n

n

"

n

16

16

16

16

16
16

16

17

17

E

Up iP 09 38 12,9
Greece=-Albania.
Up iP 10 k2 34,7
i 10 L2 41,2
Ki iP 10 42 30,9
Sk eP 10 L2 22
El Salvador (h = 80 km).
Up iP 14 31 40.8
Aleutian Islands
(h = 30 m)o
Ki iPKP 16 39 37.8 C
i 16 39 k45,2
micr sec
PKP 2' 0,1 1,0
Um iPKP2 16 L0 06.8
New Zealand (h = N).
Ki iP 20 06 18.2
Alaska (h = 30 km).,
Sk iP 20 07 58.5
ud iP 20 08 11.5 C
Up iP 20 50 32,1
Up iPKP 01 02 21,1 D
i 01 02 24,1
micr sec
PKP Z' 0,3 0.7

Ki iPKP 01 02 Ok.5
Sk iPKP 01 02 14.5 D
Un iPKP 01 02 08.7 D

i 01 02 15.1
vd iPKP 01 02 22.8
i 01 02 26.9
De iPKP 01 02 31.3
i 01 02 40.9
Kermadec Islands
(h = 340 km).

The dilatational motion of
PKP is preceded by a small
compression at Ud.

Ki eP 05 33 2k

vd ipP 05 33 51.0

Leyte (h = 80 km).

KiR  iPn 12 09 06.7
| (cont.)

1969
Nov,.

"

"

Ll

"

"

17

17

17

17

17

17

17

17

18

(cont.)
kiR isn 12 09 53.7
D= J-l-30 km = 3-9 .
Sk Ahgr——312 12 56.4
Unf  eSg 12 11 45
i T 12-1h
Northwest Russia,
69.3°N, 30.6°E.

/| Origin time = 12 08 0L,

Explosion?

This event is especially
strong in this series
from NW Russia.

Ki ip

13 02 02.h4
micr sec

Mx E 0.7 17

Mx N 0.5 15

Mx Z 0.7 15
ud iP 13 03 02.1
Kurile Islands (h = 40 km).
Up iP 15 36 39.5
va iP 15 36 L43.4
Ki eP 18 07 06
ud iP 18 07 58.2
Kurile Islands (h = 60 km).
Ki iP 19 01 Ok.7
vd iP 19 02 00,0
Aleutian Islands
(h = 40 km).
Up iP 21 36 15.3
Ki iP 21 36 13.3 C

i 21 36 20.3
Sk iP 21 36 36.5
Um iP 21 36 07.7 C
ud iP 21 36 31.9 C
De iP 21 36 32,4 C
Sinkiang (h = 70 km).
Up iP 22 39 39.2
Ki iP 22 38 54.3
ud iP 22 39 45.8 C
De iP 22 40 03.8
Kurile Islands (h = 50 km).
Unm eP 23 32 33
ud iP 23 32 55,2
Ki iP 13 18 29.2

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

1969 1969
Nove 18 sk iP 1k ok 54,8 Nove 20 De iP 13 29 48,9
Um iP 14 05 10.7
ud iP 14 05 03.8 " 20 Up iP 20 09 38.9
Mexico (h = 160 km), i 20 10 26.7
" 18 Ua iPKP 21 05 06.1 " 20 Up iP 21 11 31.3
De iPKP 21 05 16.k4 ipP 21 11 43.1
i 21 05 26.5 mier sec
Tonge Islands (h = N), P Z!' 0,1 0.7
— Mx Z 2.0 16
" 19 | upP isg 08 17 54.9 Ki  iP 21 10 146.8
skA ipg 08 15 48,2 ipP 21 10 59.3
isg 08 16 L40.5 mier sec
——t—08-16-U47. 2 P Z' 0.1 1.0
Unft.  isg 08 18 35,2 Mx E 1.7 19
Uay iPg 08 15 54,9 Mx N 1.k 18
is¥ 08 16 38.8 ! Mx Z 1.8 15
| isg 08 16 52,3 | Sk iP 21 11 22,2
 West_coast gf Norway, ] Um  iP 21 11 07.2
61.4°N, 5.4 E, ipP 21 11 19.3
Origin time = 08 1k 32, ! ua iP 21 11 37.8
Readings at Bergen i ipP 21 11 49.6
incorporated in the } De iP 21 11 57.6
solution, / Kurile Islands. h = 45 km
Mf (Up,Ki,Um,Ud).
" 19 Uua i(sg) 08 50 00.5 m = 6,0 (Up,Ki).
" 19 Up iP 08 55 06.7 C " 20 Ki iP 21 39 58.2
i 08 55 12.8 Um iP 21 40 34,2
iPP 08 57 38.4 ud eP 21 40 57
micr sec
P Z' 0.1 0.9 " 20 Up iP1 23 56 k0.2
Ki iP 08 54 27.7 iP2 23 56 45,1
iPP 08 56 41,6 is 00 05 21
mier sec micr sec
P Z' 0.1 0.9 P2 Z' 0,1 0.6
Sk iP 08 55 01.8 Mx E 2,0 18
iPP 08 57 30.3 Mx N 2.2 16
Um iP 08 54 44,k C Mx Z 2.7 1
i 08 55 37.7 D = 7100 km = 64",
Ud iP 08 55 1h.4 Ki i(P) 23 55 43.8
i 08 55 21.6 iP1 23 55 47.2
Sea of Japan (h = 420 km),. iP2 23 55 51.3
m= 5.3 (Up,Ki). micr sec
P2 Z' 0.3 1.2
" 19 Up iP 13 24 15.8 Mx E 3.0 23
Ki iP 13 24 16.6 Mx N 2.0 20
Um iP 13 2k 13,2 Mx Z 4,3 23
va iP 13 24 26.0 Sk iP1 23 56 13.8
Sumatra (h = 30 kn), ipP2 23 56 18.k
Unm iP1 23 56 14,7
" 20 Ki ipP 03 5k 20,2 iP2 23 56 18.2
Banda Sea (h = 630 km), i 23 56 23.7
is 00 Ok 27

" 20 Up iP 13 2k 16.8 (cont.)
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um =

1969
Nov.

"

"

"

20

21

21

21

(cont.)

Um i8s 00 08 35

ud iP1 23 56 37.6
ip2 23 56 43,7

De iPl 23 57 02.1
i 23 57 16,1

Kodiek Island (h = N).
m=6.2, M=5,5 (Up,Ki).
Double P, Pl and P2, k4,6
sec apart in average, P2
bigger than Pl.

Up iP 00 24 43,6
i 00 24 52,7
Ki iP 00 23 k9,5 ¢
mier sec
P Z' 0.1 1,0
Sk iP 00 24 16.3 C
Unm iP 00 2k 17.2 C
ud iP 00 24 40,7
Kodiek Island (h = N).
Up iP 00 40 23.6 C
i 00 40 30.7
Ki iP 00 39 29,7 C
i 00 39 36.7
micr sec
P Z' 0,1 0.9
Sk iP 00 39 56.0
Um iP 00 39 57.8
i 00 L0 ok,T
va iP 00 40 20.7
i 00 40 25,9
Kodiak Island (h = 10 km),
Double P,
Up iP 02 17 52.4
i 02 18 00,0
is 02 27 55
micr sec
P E 3.0 5
P N 1.2 5
P Z 15 7
P Z' 1.6 1.0
S E 60 15
S N 130 17
Mx E 250 20
Mx N 600 22
Mx Z 260 22
D = 9100 km = 82°,
Ki iP 02 17 56.1 C
i 02 18 0O4, L4
iPP 02 21 01
is 02 28 03
(cont.)

1969

Nov,

"

"

Umed, Ud = Uddeholm, De = Delary

21

21

21

21

(Contl )
Ki miecr sec
P E 11 9
P N k.3 T
P Z 26 9
P 2" 2.4 1,0
PP E 11 8
S E 60 10
S N 73 11
Mx E 200 16
Mx N 310 20
Mx Z 230 16
D = 9150 km = 82 1/2°,
Sk iP 02 18 09,2 ¢
i 02 18 17.9
Un iP 02 17 50.4
i 02 18 05.7
iPP 02 20 S9
ud iP 02 18 03.8
1 02 18 11.h4
De 1P 02 18 01,0
i 02 18 03.3
Sumatrs (h = 20 km).
m=T.5, M= 7.8 (Up,Ki).

A strong onset follows the
first P after 8.1 sec in
average (Up,Ki,Sk,Ud),
either a double P or a pP,
in the latter case the
depth becomes 30 km. This
is the third largest shock
in 1969, the other two
being Feb. 28, Atlantic
Ocean, M = 7.9, and Aug.
11, Kurile Islands,

M= 8.1.
Um ip 02 41 Lk,0
Ud iP 02 L1 5h.h
Sumatra (h = N).
Up iP 02 43 17.9
Ki iP 02 42 23.8
micr sec
P Z' 0.1 0.9
Sk iP 02 42 51.k
Kodiak Island (h = 35 km),
Up iP 08 23 31.k
Ki iP 08 22 L6,2
micr sec
P 2' 0.1 1.0
Sk iP 08 23 25.4
Um iP 08 23 06,2

(cont.)
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1969 1969
Nove 21 (cont.) Nove 22 (comt,)
ua iP 08 23 36.9 ua ipP 11 3% 28.0
ipP 08 23 46.8 De iP 11 34 35,1
Kurile Islands. Kurile Islands,
= 35 km (Ud). = 45 km (U4d),
" 21 U4 iP 08 26 56,8 D " 22  Ki iP 14 22 55,6
i 08 27 08.7 Sk iP 14 23 22,8
Um iP 14 23 22,2
" 21  Up iP 09 08 20,0 ud ip 1k 23 47.2
Ki iP 09 07 35.1 C De iP 1k 2h 10 1
Um ip 09 07 55.4 Kodiak Island (h = km),
ua iP 09 08 26.1
ipP 09 08 37.6 " 22 Ki iP 15 15 43,1
Kurile Islands. Un iP 15 15 47.7 C
= 45 km (U4d). ud iP 15 16 05,1
Banda Sea (h = 330 km).
" 21 Up iP 11 31 43,5
Ki eP 11 30 57 " 22 Ki eP 15 34 55
Ud iP 11 31 49,0
Kurile Islands (h = N), " 22 U4 ip 15 Lk 56.8
" 21 U4 iP 15 03 40.7 " 22 Up ip 17 01 32.3 C
L/}{ Nevada,
' Underground explosion. " 22 Up iPKP 19 47 10,3
Um iPKP 19 47 07.7
" 21 Up iP 21 42 20.9 ua iPKP 19 47 08.8
De iPKP 19 47 20.3 C
" 22 Up iPKP 05 20 12.9 C Tonge Islands (h = N).
micr sec
PKP Z' 0.2 0.6 " 22 Up iP 20 39 33.9
Ki iPKP 05 19 55.1 Sk iP 20 40 17.8
Sk iPKP 05 20 04,5 C Um iP 20 40 17.2
Um iPKP 05 20 00,2 C va iP 20 39 45,0
i 05 20 02.1 Greece (h = 60 km).
ud iPKP 05 20 14,k ¢
De iPKP 05 20 23,9 C " 22 Up iP 23 19 38.2 C
i 05 20 30.7 i 23 19 44,6
Kermadec Islands (h = 70 km). iPa 23 23 20
is 23 27 51
" 22 U4 iP 05 4o 32,2 iP'P! 23 49 04,2
micr sec
" 22 Ki iP 06 29 08.5 P E 7.3 10
Ud iP 06 30 00.0 P N 17 9
Kurile Islands. P Z 25 8
P z' 4,2 1.5
" 22 Up iP 06 50 02,7 S E 36 13
va iP 06 50 08.8 Mx E 350 21
Kurile Islands. Mx N 350 22
Mx Z 220 20
" 22 Up  iP 11 3k 10.0 D = 6600 km = 59 1/2°.
Ki iP 11 33 21.0 Ki ip 2318 k1.9 ¢
Um iP 11 33 43.9 C is 23 26 07
Ud iP 11 34 15.2 {cont.)

(cont.)
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1969 1969
Nov, 22 (gont.) . Nov. 23 Up ip 11 48 15.9
Ki micr sec Ki iP 11 48 k9.5
P E 41 9 micr sec
P N 10 9 P Z' 0.1 1.5
P Z 21 9 Mx E 0.7 12
P Z' 1.4 1,0 Mx N 0.8 1k
S E 91 16 Mx Z 0.6 12
Mx E 340 20 Sk iP 11 48 53.0
Mx N 360 20 Um iP 11 48 18.6
Mx Z 230 19 ° Iran-USSR.
D = 5700 km = 51 1/2°, Origin time = 11 k1 bL4.5.
Sk iP 23 19 20.5 C
Um iP 23 19 09.6 C " 23 ua iP 14 01 32.2 C
iPP 23 21 19
is 23 26 57 " 23 Uud iP 21 52 58.5
iP'P' 23 49 09,6
ua iP 23 19 Lo,1 " 2k  Up iP 02 11 16.5
i 23 19 k2,1 Ki iP 02 11 09.5
De iP 23 20 0L.6 C ua ipP 02 11 30.7
Kamchatka (h = N). Tibet (h = 10 km).
m= Te2y, M = 7.6 (Up,Ki).
" 2k Up ip 03 06 08,4
" 23 Up iP 00 03 48,5 C
ua iP 00 03 56,0 " 2k Up iPKP ok 50 26,2
Kamchatka (h = N). South ?tlantic Ocean
(h = N).
" 23 Up iP 00 58 45,3
Ki iP 00 57 k8.9 C " 2k Ua iP 11 43 ok.5
Sk iP 00 58 27,1
va iP 00 58 k48,2 " 2k ud iP 15 51 03.7
Kamchatke {(h = 30 kn), i 15 51 22.0
Iran-USSR (h = 50 km).
" 23 Up iPKP o4 28 50,5
micr sec " 2k  Up iP 17 30 50.2 D
PKP Z' 0.1 1.0 i 17 30 51.1
ud iPKP oLk 28 52,2 ipP 17 31 18.5
i ok 28 59.5 iPP 17 32 30
De iPKP ok 29 02,0 ipPP 1T 32 57
Tonga-Kermadec Islends is 17 36 50
(h = 50 km). micr sec
P Z' 0.7 0.5
" 23 Up iP 07 19 48,2 s N 0.8 b
Ki iP 07 19 02,9 Mx E 1.7 13
micr sec Mx N 1.9 16
Mx E 1.1 20 Mx 7 2.6 14
Mx N 0.8 19 D = 4600 km = 41 1/2°.
Mx Z 0.9 17 Ki iP 17 30 57.4
Um iP 07 19 23.3 ipP 17 31 25.9
ud iP 07 19 54,8 isP 17 31 39
Kurile Islands iPa 17 32 57
(b = 45 km). is 17 36 55
micr sec
" 23 Ki eP 11 47 50 P zZ' 1.0 1.0
Um iP 11 47 19.2 S E 1.1 5
Ud iP 11 47 26.3 S N 0.8 5

Iran-USSR (h = 40 km). (cont,)
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary

1969

Nov.

7"

"
"

"

24

2k

2k
2k
2k

(cont,)
Ki
Mx
Mx
Mx
D=
Sk iP
i
ipPP
Um iP
i
i
iScP
is
i
i8S
Ua iP
i
ipP
De iP
ipP

Pamir, h = 140 km (Up,Ki,

Ud,De).

n=6,2, M =54 (Up,Ki).

17

10

8

10
= 42°,
1k,.9
16,0
33.2
47,5
48.3
10.b4
25
36 L7
39 11
39 L5
31 06.7
31 07.8
31 35.1
31 Ok L
31 31.8

M uncorrected for focal
depth. Double P, small

and large, separated by
1.0 sec in average (Up,

Sk,Um,Ud).
Up iP 21 21 11.8
Ki iP 21 20 46,0
mier sec
P Z' 0,1 1.0
Sk iP 21 20 36.5
Um iP 21 21 02.4
i 21 21 11.6
va iP 21 20 57.2
De iP 21 21 16.0
Davis Strait (h = N).
ud iP 21 29 33.7
ud iP 21 34 33.6
Up iPKP 21 49 25,5
iSKP 21 52 11.5
Ki iPKP 21 49 18,1
iSKP 21 51 46.1
micr sec
PKP Z' 0.2 1.2
SKP Z' 0.5 1.8
Sk iPKP 21 b9 28.0
iSKP 21 52 03,2

(cont,)

1969

Nov.

"

24

2h

2k

2k
24

(cont.
Unm

Ud

De

)

iPKP
iSKP
iPKP
iPKP
iSKP
iPKP

21
21
21
21
21

k9
51
L9
L9
52

2k,s
29.1
2k.3 ¢
341
12,9

21 49 33.6
Fiji Islands (h = 590 km),
All reported PKP phases are
very sharp and clear, but
obviously they belong to
two different branches, one
comprising Ki,Um,Sk,Ud
(second PKP), the other Up,
Ua (first PKP), De.

22
22
22

22

22

19
19
19

22

49

02
02
10

ho,1
50,8 C
59.4

21.3 C

38.1

22.1
30.0
55
sec
I
0.5

>
6

18
19

1
km=6)+-

23 01 27.7 C
23 03 36
23 09 18
micr

0.6

sec

Sk iP
ud iP
De iP
ud iP
Hindu Kush,
Ud iP
Up iP
ipP
is
P Z
P A
S N
S Z
Mx E
Mx N
Mx Z
D = 7100
Ki iP
iPP
is
P
P
P
PP
S
S
S
Mx
Mx
Mx
D = 6200
(cont.)
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary

1969
Nov.

"

"

”n

"

7"

7"

"

2k

25

25

25

25
25

25

25

1969

(cont,) Nov.,.
Sk iP 23 01 55.0
Um iP 23 01 S6.3 C

is 23 10 11
ud iP 23 02 18.8

ipP 23 02 27.0 "
De iP 23 02 43,1
Kodisk Island. h = 30 km "
(Up.Ud)o
m=6,2, M =5,5 (Up,Ki).
Ud iPKP 01 51 10.9
Fiji Islands (h = 590 km).
Up iPKP 05 07 24,2

i 05 07 33.8

: mier sec

PKP Z' 0.2 0.6
Ki iPKP 05 07 04,3

i 05 07 10.5
Sk iPKP 05 07 17.3
Um iPKP 05 07 12.3

i 05 07 19.5 "
Ud iPKP 05 07 26.4

i 05 0T 36.5
De iPKP 05 07 34.8 C

i 05 07 Lk.9

Kermadec Islands (h = 30 km), "
The time difference between
the two phases reported
shows a steady increase with
epicentrel distance,
corresponding to different
PKP~branches,

”"

Sk iPKP 08 53 59.2
Um iPKP 08 53 5kh,T
Ud iPKP 08 sk 08,1
ud eP 09 Ok 29
Up iP 09 22 30,7
ud iP 09 22 k9,7 C
Iran-USSR (h = N).
Ud ip 13 59 07.8
Up iP 19 Lk 03.3 "
Ki ip 19 43 17.5
micr sec

o Z' 0,1 1.0
Um iP 19 43 38.5
Ud iP 19 44 09.6
Kurile Islands (h = N). "

25

25
26

26

26
26

26

26

Up iP 21 23
Uud iP 21 23
Aleutian Islands
(h = 35 km),
ud iP 21 27
Up  iPKP 00 01
i 00 01
Ki iPKP 00 01
micr
FKP Z' 0.1
Sk 1PKP 00 01
i 00 01
Um 1iPKP 00 01
i 00 01
ud 1PKP 00 01

New Zealand (h = 200

16.4
16.5

2245

39.0
51.2
20,5
sec
103
35.1
Ly, 2
30.1
37.1
41,5
km).

Same remark applicable as
for Nov. 25, 05 07 (Up,

Sk,Um).

Ud iP 03 10

Aleutian Islands

(h = 45 km).

ua iP 09 18

Up -

mier

Mx E 1.0
Mx N 1.8
Mx Z 2.0

Ki iPKP 13 03

micr

Mx E 1.8
Mx N 1.3
Mx Zz 2.1

Sk ePKP 13 03

Un iPKP 13 03
ePKS 13 06

ua ePKP 13 03

New Hebrides Islands

(h = 30 km.)o

M= 5,8 (Up,Ki).

Ki ePKP 1k 46

Sk ePKP 14 k6

ud iPKP 14 46

New Hebrides Islands

(h = 35 km),

Ki iPKP 14 55

New Hebrides Islands
(h = 30 km).

28.0

ok,6

sec
21
22
21
01.5
sec
22
20
21
19
15.6
30
20

16
30
31.8

58.)4
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umeé, Ud = Uddeholm, De = Delary

1969

Nov,

n

"

"

26
26

26

26

26
26

27

27

27
2T
27

vd iP 16 24 38.4
Ki iP 16 52 58,3
Alaska (h = 130 km).

Up iPKP 18 34 08.8
South Sandwich Islands
(h = N).

Up iPKP 18 45 01.6
micr sec

Mx E 1.0 18
Mx N 2.6 21
Mx Z 2.6 20

Ki iPKP 18 45 29,0

micr sec

Mx E 1.1 17
Mx N 2.0 20
Mx 2 3.2 20

Um iPKP 18 45 18.4
i8S 19 04 09

ud iPKP 18 45 00.1

South Sandwich Islands

(h = N).

M= 6.0 (UP,Ki)o

Ud iP 20 58 24.0

Ki iPKP 21 36 57.5

New Hebrides Islands

(h = 15 knm),

Ud iPn 01 03 35.9

iPg 01 03 L1.L

isg 01 o4 0Tk

D =220 km = 2,0,
Origin time = Ol 03 0l.

Up iPKP 03 26 45.9
Ki iPKP 03 26 31.6
Sk iPKP 03 26 L42.1
Um iPKP 03 26 38.1
ud iPKP 03 26 L8.6
De iPKP 03 26 49,0
New Hebrides Islands

(h = 140 km).

De iP 11 49 52.6
Um iP 12 31 59.0
Ki iPKP 20 14 11.9
Sk iPKP 20 1k 22,7

(cont,.)

1969
Nov.

"

" 28 ) kiR iPn
] -~
- 1ol

27 (cont.)
Um iPKP 20 1k 17.1
New Hebrides Islands
(h = 30 km).

21 Up  iP 21 09 53.9
Ki iP 21 09 22.8
Um iP 21 09 36.1
vd iP 21 10 00.6

28 Ki iP 01 36 10.1

i 01 36 14,0

ud iP 01 35 Lk,s
De iP 01 35 26.2

Iran-Iraq (h = 15 km).

12 44 18.5

12 45 15.7
/ 36+
P | D = 530 km = 4,8°,
/| skf i(sg) 12 48 o8.

Nortgwest Rugsia,
6T.5 N; 33.1°B,
Origin time = 12 43 0k,

\E?plosion?
28 Up iP 13 58 50.6
28 Up iPKP 15 07 11.1
micr sec
PKP Z' 0.1 0.6
Ki iPKP 15 06 58.9
Ud iPKP 15 07 13.1
De iPKP 15 07 22.3
Tonga-Kermadec Islands
(h = 380 km).
28 De iP 19 59 38.5
28 Um iP 20 30 38.6
Ud iP 20 31 10.9

Japan (h = 60 km).

29 Up iP 16 22 21.8
ipP 16 22 35.7
Ki iP 16 21 32.5
micr sec
P 2V 0.1 1.0
Um iP 16 21 55.3
ipP 16 22 08.4
ud iP 16 22 26.3 C
(cont.)
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De

1969

Nov,.

1"

”n

”

29

29

29
30

30

30

30

-1 =

1969
(cont,.) Nov.
ud ipP 16 22 4o,k
Kurile Islands, h = 50 km
(Up,Um,Ud).
Um iP 16 54 23,k
vd iP 16 54 48,0
Japan (h = 50 km).
va eP 22 b7 51
Up iP 03 39 55.1 ¢C
iLi 03 49 57
i 03 50 57
ilgl 03 51 29
micr sec
P Z' 0.8 0.5
Mx E 0.7 5
Mx N 1.3 4
Mx Z 0,9 5
Ki iP 03 39 38.9 C
iPn 03 L0 38.7
micr sec
P Z' 1.3 0.7
Sk iP 03 40 10,4 ¢
iPP 03 41 33,2
Um iP 03 39 ko.0 C
iRg 03 53 01
vd iP 03 40 11.6 C
De iP 03 40 19.5 C
i 03 41 17.5
sakh SSR.

= 7.0 (Up,Ki).
Underground explosion.,
A Kazskh explosion of the
same magnitude was made on
January 15, 1965, these two
being the largest in this
series so far,

Up

Ki
Sk
Um
Japan

Up
Chile

Sk

iP Ok 23 45,0
i ok 23 58,1
iP ok 23 12,9
eP o4 23 43
iP o4 23 22.4
(h = 50 knm).

iPKP 08 00 0L.6
(h = 140 km).

iP 08 32 07.8

30

= Delary

ud iP 19 18 34,4

i 19 18 37.4
Msrkus Bath

October 29, 1970
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Dec.

"

"

"

LU

”

Uppsals

UPPSALA, KIRUNA, SKALSTUGAN, UMEZX
UDDEHOLM and DELARY
Uppsala (Up): 59, 951.5'N, 17 37.6'E; h=1m
Kiruna (Ki): 67 50.4'N, 20%25, O'E, h=390mn
Skalstugan  (Sk):  63°34.8'N, 12°16.8" E{ h=580m
Umed (Um):  63°48.9'N, 20°14.2'E: h = 16 m
Uddeholm (Ua):  60°%s5.4'N, 13°36.4'E; h=240m
Delary (De):  56%28.,2'N, 13%52.2'E; h=150m
DECEMBER 1~ 31, 1969
1969
1 Ud iPKP 02 34 53,7 Dece 1 (cont.)
De iPKP 02 35 08.7 Sk iPKP 20 53 48.3
Fiji Islands (h = 600 km). Ud  ePKP 20 53 Lk
South Sandwich Islands
1 Uud iP 09 15 04,9 (h = 160 km).
1 Up isg 12 00 17.3 " 1 Up iP 22 25 06.5
Um iSg 12 00 k49,2 ipP 22 25 20,8
Ud iLgl 12 01 21,0 is 22 34 06
De eLgl 12 01 k6 micr sec
Esthonia. Explosion? Mx E 2,0 18
Mx N 2.3 19
1 Ki ip 13 12 54,3 Mx Z 3,0 19
ua ip 13 12 32,8 C D = 7850 km = 70 1/2°.
De iP 13 12 16.6 C Ki iP 22 25 09.h C
Iren (h = 30 km). ipP 22 25 28.6
mier sec
1 Ki ip 20 07 55.0 P Z' 0.1 1.2
Sk ip 20 08 23.1 Mx E 4.6 18
Kodisk Island (h = N), Mx N 3.3 19
Mx Z 5.1 18
1 Up iP 20 23 27.3 Sk ip 22 24 49,0
i 20 23 k2,3 ipP 22 25 05.7
micr sec Umn iP 22 25 10,7
P z' 0.1 0.5 ipP 22 25 27,5
Ki iP 20 2k 36.1 C is 22 34 24
micr sec va iP 22 24 49,9 ¢
P Z' 0.1 0.6 ipP 22 25 06,9
Sk iP 20 24 06.1 ¢ De iP 22 24 Lo,
Um iP 20 2k 00.6 ipP 22 25 06.3
i 20 24 05.4 Leeward Islands. h = 60 km
ua ip 20 23 34k.8 ¢ (Up,Xi,Sk,Um,Ud,De),
De iP 20 23 02.0 M= 5.8 (Up,Ki).
Crete (h = 50 km).,
m= 5,8 (Up,Ki). " 2 Ki iP ok 21 48,0
Kamchatka (h = N).
1 Up iPKp 20 53 43.8
(cont.) " 2 Sk e(sg) 09 57 09

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

1969 1969
Dece 2 Up i(P) 14 sk 26,3 Dece 2 Up iP 19 13 00.k4
ud iP 19 13 12.7
" 2 Up iP 18 10 03.3 Japan (h = 35 km).
ipP 18 10 28.8
iX 18 10 45,6 " 2 Ki iP 22 53 51.3
is 18 20 51 Uuda iP 22 53 40.3
micr sec Iran (h = N).
P Z' 0.1 0.9
Mx E 1.8 19 " 3 Up iP 02 40 26.4
Mx N 2.4 20 i 02 40 43.3
Mx Z 3.2 20 Ki iP 02 40 52.8
D = 10200 km = 92°, Sk iP 02 40 56.7
Ki iP 18 09 43,8 Uuda ipP 02 40 40,9
ipP 18 10 10.9 West Pakistan (h = N).
iX 18 10 26.9
is 18 20 17 " 3 Ki iPn 11 01 36.8
micr sec iSn 11 02 36.2
P Z' 0.1 1.1 iLgl 11 02 gh.a
S E 1.8 9 D= 5’40 km = ll».9 D
S N 1.6 11 Sk i(sg) 11 05 31.6
Mx E 4,3 18 Northwest Russia.
Mx N 2.5 18 Origin time = 11 00 21,
Mx Z 2.b %6 Explosion?
D = 9800 km = 88",
sk iP 18 10 06.5 " 3 ua i(sg) 11 31 1k4.8
ipP 18 10 33.0
Um iP 18 09 50.7 " 3 Up iP 12 k5 09.4
ipP 18 10 17.3 Ki iP 12 44 16.9
iSKS 18 20 09 Sk iP 12 kY 53,7
is 18 20 26 Um iP 12 L4 hok
ua ip 18 10 10.4 Uud iP 12 45 13.9
ipP 18 10 35,1 De iP 12 45 36,9
ix 18 10 53.k4 Kamchatka (h = 35 km).
Mindanao. h = 100 km " 3 Up 1iRg 13 50 13.3
(Up4Ki ,Sk,Um,Ud)., Ud iPg 13 49 58.7
m= 6.0, M= 5,9 (Up,Ki). isg 13 50 18.5
M uncorrected for focal iRg 13 50 27.5
depth. The clear phase marked D=1T70 km = 1.50.
X (Up,Ki,Ud), in average 42.8 Origin time = 13 49 30,
sec after P, is too late to Explosion.,
be sP and is probably P of
another shock in the same " 3 Ud ipP 16 52 00.1
place. Hindu Kush (h = 210 km),
" 2 Ki iP 18 2k 23,7 C " 3 Um iP 19 44 40,6
i 19 44 47,1
" 2 Up iP 18 24 23,2 i 19 45 47.8
Ki iP 18 24 32,7 ¢
Um iP 18 24 21.5 " L up ipP 00 46 22.1 D
Ua iP 18 2k 39,3 ¢C ipP 00 46 L46.7
Hindu Kush (h = 210 kn). micr se
P Z' 0.1 0.6
" 2 Ua iP 18 27 13.9 (cont.)
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Up = Uppsala, Ki = Kiruna, Sk =

1969 1969
Dec. (cont.) Decs 5 Sk iPKP 08 41 28.2
Ki iP 00 46 22,2 Um iPKP 08 41 22,9
Sk iP 00 46 39,1 Ud iPKS 08 45 02,3
Um iP 00 46 18.1 New Hebrides Islands (h = N).
ipP 00 46 43,5
vda iP 00 46 34,0 " 5 Ki iP 10 06 03.8
ipP 00 46 58,9
De iP 00 46 32,7 " 5 Up iP 11 47 50.8
Andaman Islands. ipP 11 47 57.5
h = 100 km (Up,Um,Ud). Ki iP 11 48 27.5
ipP 11 48 33.2
" Up iP 03 16 22.5 Um iP 11 48 05.3
Ki iP 03 15 56.9 ua iP 11 48 01.9
Un iP 03 16 05.8 ipP 11 48 08.7
Uda iP 03 16 28.5 Arabian Sea. h = 25 km
Mariena Islands (h = N), (Up,Ki,ud).
" Up iPKP 03 30 32.5 " 5 De iP 13 29 26,5
Ua iPKP 03 30 34.9
De iPKP 03 30 L5,k " 5 De iP 14 39 W1.7
" vua iP 03 55 44,3 " 5 ua iP 17 11 k0,5
Nevada., Underground explosion. 4
" Up iPKP2 0ok 57 56,1
Sk  iPKP o4 57 k5,7 " 5 Up iPKP 17 58 34.5
Un  iPKP Ok 57 37.h Sk iPKP 17 58 27.0
Uua iPKP ok 57 49,9 Ud  iPKP 17 58 36.4 D
De iPKP2 04 58 13.h De iPKP 17 58 k5.6 D
South of Kermadec Islands
(h = N). " 5 Ki iP 18 54 24,5
Sk iP 18 54 43.0
" Up iP 09 01 37.2 ua iP 18 sb 36.4 C
micr sec Nepal-India (h = N),
P Z' 0,2 0.9
Ki iP 09 00 54,9 " 5 uda iP 20 48 24,k
i 09 00 59,0
mier sec " 6 Uud iP 02 sk 45.8
P z' 0.2 0.9
Sk iP 09 01 28.8 " 6 ua ipP 02 59 41.9
Um iP 09 01 13.0
ua iP 09 01 43.1 " 6 Up iP Ok 40 L44.8
De iP 09 01 59.9 Ki iP ok 4o 48.9
Japan (h = 20 km). Sk iP o4 41 08.9
m= 6.3 (Up,Ki). Um iP ok 40 40.6 D
ud iP o4 41 01.4 D
" Up iPKP2 03 2k 09,0 De iP 04 L0 59.4
micr sec Tadzhik SSR (h = 130 km).
PKP2 Z' 0.1 0.6
Sk iPKP 03 24 00.3 " 6 Up iP 06 10 28.0
Un  iPKP 03 23 51.9 Ki iP 06 09 34,0
Ud iPKP 03 24 04,6 Sk iP 06 10 03.7
iPKP2 03 24 12,4 Um iP 06 10 01.2
De iPKP2 03 24 25,8 (cont.)
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Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary
1969 1969
Decs 6 (cont.) Dec. 6 (cont.)
ua ip 06 10 26.8 Ki iP 15 46 40,7
De iP 06 10 50,2 Um iP 15 46 55,3
Unimek Island (h = 30 km). va ip 15 47 22.5 C
South of Japan (h = 120 km)
" 6 Up iP 07 08 45,3 C
iPn 07T 09 01.9 " 6 Ki iP 15 59 47.8
iPP 07 09 25 Uud iP 15 59 43.k
iPPP 07 09 36
iSa 07 1k o0 " 6 Ki iP 17 24 32,7
micr sec North Atlantic Ocean (h = N).
P Z2' 0.7 0.9
Mx E 1.4 15 " 6 Ki iP 20 22 02,8
Mx Z 1.8 14 i 20 23 20.5
Ki iP 07 09 09.2 C is 20 23 32.7
iPn 07 09 33.6 Sk iP 20 22 22.9
micr sec is 20 24 03.6
P Z' 0.2 0.9 Um iP 20 22 38.3
Pn Z' 0.3 . 0.9 is 20 24 23,7
Mx Z 1.4 10 i 20 25 06,0
sk iP 07 09 17.9 C Uud iP 20 23 10.4
iPn 0T 09 45,3 Northeast of Jan Mayen.
iPP 07 10 20.9 Origin time = 20 20.2.
Un iP 07 08 k9.8 ¢
iPn 07 09 06,7 " 6 ua ip 21 41 33.2 C
ua ip 07 09 03.6 C
iPn 07 09 26,3 " 6 Um iP 23 01 01.6
i 07 09 38.2
i 07 09 48,1 " 6 Ud i(sg) 23 43 56.6
De iP 07 08 55.1 C
iPn 07 09 14,8 n 7 Up iP 00 46 38.1
i 07 09 25.9 / ud iP 00 46 26.6
East of the Caspian Sea, /
m= 6.2, M = 4,8 (Up,Ki). V// " 7 Up iPKP ok 14 k2.4
Underground explosion., Ki  iPKP ok 14 28.5
Pn is exceptionally strong Sk iPKP ok 14 Lko.1
in this case. Um  iPKP 0Lk 14 35.2 C
Ud iPKP Ok 14 LWk, k c
" 6 Up 1iSg 09 29 06,4 New Hebrides Islands
vda i(Pn) 09 27 39.2 (h = 50 km),
iSg 09 28 06.6
De 1iSg og 28 h9.g " 7 Ua iP 07 41 33.8
Oslo Fjord, 59.1 N, 11.0 E,
Origin time = 09 27 12. " 7 Ud iP 09 45 11,0
" 6 Up iPKP 15 12 50,8 " 7 Ki iP 13 46 31,0
Ki iPKP 15 13 07.3 Um iP 13 46 36.3
Um  iPKP 15 13 00.8 Banda Sea (h = 120 km).
Uud iPKP 15 12 51,4
South Sendwich Islands " T Up 1iP 21 59 13.6
(h = N). ipP 21 59 20.9
Ki eP 21 58 56
" 6 Up iP 15 47 15,5 ipP 21 59 04,3
(cont.) (cont.)
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary

1969
Dec.

"

"

n

n

n

’ Ugi’ isg 08 37 00.8
Am E ibgl 08372536

iSg 08 37 32.5
Udp eSn 08 37 34

i 1.0
Del eLel 0

(cont.,)

ua iP 21 59 20.7
ipP 21 59 29,2

Mindarso. h = 30 km

(Up,Ki,Ud).

ua ip 23 44 44,3

Ki eP 05 17 27

Halmehera (h = 100 km).

Up iP 05 28 35.1

va iP 05 28 38.3

Kamchatka (h = 50 km),.

Ud eP 06 50 36

Ud  iPKP 10 34 25,0

Tonga=-Kermadec Islands

(h = 550 km),

Up iP 01 29 31.7

Ki iP 03 39 06.7
ipP 03 39 48.8

Uua iP 03 39 32.9
ipP 03 40 15.0

Molucce Passage. h = 170 kn
(ki,Ud).

Esthonia, 59.7 N, 25.6 E.
Origin time = 08 34 50,
Explosion?

Ua iP 13 48 k1,7
i 13 48 45,6
Tadzhik SSR (h = N).
Up iPKP 14 07 36.7
Um  iPKP 14 07 21.6
Ud iPKP 14 07 41.7
De iPKP 14 07 58.2
Ki iP 19 0k 12.1
Umn iP 19 04 36.5
Uud iP 19 05 09.7
De iP 19 05 29.7
Kurile Islands (h = N).

1969
Dec.

L

n

"

"

n

9

10

10

10

10

10

Ki iPKP
Un  iPKP
Ud iPKP2

19 57 56.9
19 58 07.6
19 58 29.7

South of Kermadec Islands
(h = 30 km),

Up iP 20 10 02.4
Ki iP 20 09 36.5
Un iP 20 09 47.2
va ipP 20 10 08.5
Ud iP 21 30 29.3
Up iP 22 10 14,2
ud iP 22 10 20.0 C
De iP 22 10 38.0
Kurile Islands (h = N).
Ud iPKP 00 17 59.k4
De iPKP 00 18 12.0
Tonga~-Kermadec Islands
(h = 550 km).
Up iP 05 16 29,1
Ud eP 05 16 10
i 05 16 15.9
Up iPKP 13 01 26.4
Sk  iPKP 13 01 18,2
Um  iPKP 13 01 13.3'¢C
i 13 01 18.1
Uda iPKP 13 01 27.4 C
De ePKP 13 01 34
Kermadec Islands (h = 35 km).
Up iP 18 38 27.4
Up iPKP 20 13 14,6
iPKS 20 16 33.3
Ki iPKP 20 12 58.8
micr sec
PKP Z' 0.1 1.0
Mx E 3.7 2.0
Mx N Lo 22
Mx Z T.8 22
Sk iPKP 20 13 09.6
Un  iPKP 20 13 05.1
ua i(PKP) 20 13 12,6
iPKP 20 13 19.0
iPKS 20 16 43,2
De i(PKP) 20 13 12,0
iPKP 20 13 23.3
iPKS 20 16 50.5
i 20 16 59.8

New Hebrides Islands
(h = 20 km).
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Uppsala, Ki = Kiruna, Sk =
Up iPKP 22 11 08.5
iPKS 22 14 36,0
Ki iPKP 22 10 51.6
Sk iPKP 22 11 06,5
i(PKS) 22 14 L4k, 9
Um iPKP 22 11 00,6
Ud iPKP 22 11 10.7
iPKS 22 14 41,7
New Hebrides Islands
(h = 80 km).
Up iPKP 01 o4 48.0
Ki iPKP 01 Ok 34,1
Um  iPKP 01 Ok 40.3
Ud  iPKP 01 o4 50,2
iPKS 01 08 22,5
New Hebrides Islands
(h = 45 xm),
Up iP 01 05 1k.0
Un 3P 01 o4 54,8
uda iP 01 05 21,0
De iP 01 05 34,1
Up iP 11 05 29.3
kiR iPn 13 13 10.8
ip¥ 13 13 19.1
iSn 13 13 57.5
/ 1Lglﬂ——*—€E}€H#4EF¥-
/f D = h30 kIﬂ. 30/ .
SkA eSn 13 16 07
_ilgl —313-3659+3
UmE isn 13 15 114

11

12

Northwest Ru351a,

69.5°N, 30.4°E, /
Origin time = 13 12 08.
Explosion?

Um iP 22 54 16.1

Ua iP 22 54 12,8

Um iSS 01 10 20
iS8S 0l 1T 30

South Pacific Ocean

(h = N).

Up iP 01 24 29.5
ipP 01 24 38.4

micr sec

P Z' 0.1 0.9
Mx E 2.7 20

(cont,)

-G -

Skalstugan, Un =

1969
Dec.

12

12

Umed, Ud = Uddeholm, De = Delary

(cont.)
Up micr sec
Mx N 2.2 18
Mx Z 2.4 19
Ki iP 01 23 u47.7
micr sec
Mx E 3.7 20
Mx N 2.5 18
Mx Z 3.6 18
Sk eP 01 24 22
epP 01 24 32
i 01 24 52,2
Um iP 01 24 06,2
ipP 01 24 14,6
va iP 01 24 36.5 C
ipP 01 24 45,1
Japan. h = 35 km (Up,Sk,Um,Ud).

M= 5.7 (Up,Ki).

Sk

North Atlantic

iP

iP

ok 13 21.3

Ocean (h = N).

02 49 35.6

13

13

iR isg 03 09 05.2
;gﬁﬂ isg 03 09 09.3
Unff iPg 03 08 L4k4.5
iSn 03 09 19.5
isg 03 09 33.k
udD isg 03 10 53.6
Nordland, Norway, 66.3 N,
Origin time = 03 0T 36.
Up iP 03 30 58.3 ¢
miecr sec
Mx E 2.0 21
Mx N 2.1 21
Mx Z 2.0 21
Ki iP 03 31 36.k
micr sec
Mx E 2.7 22
Mx N 1.7 18
Sk iP 03 31 02.9
Um iP 03 31 19.h4
i 03 31 28.5
ua iP 03 30 49.3
Atlantic Ocean (h = N).
M= 5.7 (Up,kKi).
Up iP 03 51 32.6 C
i 03 52 11.1
mier sec
P Z¥ 0:3 0.5

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

1969 1969
Dece 13 (cont.) Deec. 13 (cont.)
Ki iP 03 50 57.1 Ki iP 22 20 0l.1
Sk 3P 03 51 29.3 Un iP 22 20 07.5
Um iP 03 51 12,2 ¢ vd ipP 22 20 25.3
ua ip 03 51 39.5 C Talaud Islands (h = 40 km).
Japan (h = 360 km),
" 4y up ip 02 55 40,3
" 13 Up iP ok 17 27.2 i 02 55 48,2
ipP 04 17 34.3 i 02 56 03.9
Ki iP o4 17 10.8 i(PP) 02 59 27,0
ipP Ok 17 20.3 i 02 59 54.9
Un iP Ok 17 16.1 C iSKS 03 06 09.9
ipP ok 17 23.7 micr sec
ua iP ok 17 34.4 C SKS E 1.0 L4
ipP 04 17 k42,0 Mx E 3.4 20
Molucca Passage. h = 30 km Mx N 3.T 20
(Up,Ki,Um,Ud). Mx Z ki 21
Ki iP 02 55 24,3
" 13 Um iP 12 41 38.0 iPP 02 59 08,7
iSKsS 03 05 50
" 13 Um iP 12 50 03.5 is 03 06 3k
i 12 50 18,8 miecr sec
P Z' 0.4 1.3
" 13 Up iP 13 39 3k.7 PP E 2.0 5
Ki iP 13 38 k7.0 PP Z 1.5 6
Um iP 13 39 09,0 SKS E 3.8 8
ua ip 13 39 4o0.2 SKS N 1.0 5
De iP 13 39 58.6 s E 2.4 7
Kurile Islands (h = N). 8 N 1.1 6
Mx E 3.4 18
" 13 Up iP 21 49 07.5 Mx N 3.3 20
i 21 49 19.9 Mx Z 3.2 17
micr sec D = 10450 km = 94,
P Z' 0.1 0.8 Sk eP 02 55 46
Mx E 1.5 20 i 02 55 51.8
Mx N 1.8 18 Um iP 02 55 30.0 C
Mx Z 1.5 16 i(PP) 02 59 11.9
Ki iP 21 48 hi. k4 ¢ iPP 02 59 23
micr sec iSKS 03 05 58
Mx E 1.5 18 ud ipP 02 55 47.8
Mx N 1.0 15 i 02 55 5T7.1
Mx Z l.b 1T i(PP) 02 59 35.5
sk iP 21 49 09.1 De iP 02 55 54,3
Um iP 21 48 51.2 i(PP) 02 59 24,7
vd iP 21 49 15.8 Molucca Passage (h = 40 km).
Ryukyu Islands (h = 20 km). m=6.T, M= 6.0 (Up,Ki).
M= 5,6 (Up,Ki). (PP) belongs to the group of
early PP-arrivals, The phase
" 13 Um iPKP 21 51 57.8 arriving nearly 10 sec after
Ua iPKP 21 51 Lo,k P has a pronounced higher
Chile-Argentina (h = 110 km), frequency than P, especially
clear at Ud.

" 13 Up iP 22 20 16.7
(cont,) " 14 up i(p) 08 k9 58,4
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Dec.
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"

1k

1L

1k
14

15

15

15

15

Uppsala, Ki = Kiruna, Sk =

Up
Ki
Um
Ud

Japan (h =

w i

Sk
Um

Ua
De
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\ In‘tiémational From the ISC collection scanned by SISMOS

16 14 50,7
16 14 06.7
16 14 26,5
16 14 56,6

70 km).

18 47 13.9 D

18 55 25
miecr sec
0.4 0.9
1.7 428

E.

L R}
(@)
no
=

II NnwWwHN &0
O

18
16

17
64 1/2°,
8 47 k2.9
18 47 25.3
18 55 L6
18 47 25,2
18 47 09.5

Indian Ocean (h = N).
m= 6.h, M= 5.5 (UP,Ki)-

Up 21 02 23.3
Ki 22 51 23.5 C
Sk 22 51 02.6
ud 22 51 05.1
Caribbean Sea (h = 30 km).
Up 00 25 20.9
micr sec
0.1 Q.7
Sk 00 25 01.3
Ud 00 25 21,0
Aleutian Islands
(h =
Ki iP 03 54 01.1
vd 03 sk4 06,1
Hindu Kush (h = 40 km).
Ki 10 06 19
10 07 01.1
Um 13 33 57.6

-8 -

1969
Dec.,

n

15

15
15
16

16

16
16
16

17

17

17

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

Sk isg

15 58 L0,k
15 59 27.8
15 58 51

21 37 08.k4
23 00 38.1
11 52 05.8
micr sec
0.1 0.6

11 53 30.1
11 52 48,5
6
2

12 33 13.0

13 31 32.2

Up iP
Ki iP
Ud eP
Caucasus.
Up 1P
Up iP
Up 1P

P
Ki iP
Sk iP
Um eP

i
Uva 1P
Greece=Albania
Sk i

i
va isg
West coast of Norway.
Um i(P)
De iP
ud iP

15 25 30.2

15 56 17.2

Ua D ilgt—15-55-58.6

iSg

15 56 04,0

st o

Origin time

_Jestocoast gf Norway,
60.6 N, 5.2 E.

= 15 53 50.
Solution obtained by combination

with Norwegian readings.

Sk iPKP
Um  iPKP
Ud iPKP
Up iP
i

Ki iP
Sk eP
Un iP
Ud iP
Sumatra (h =
Um iP

01 54 16.4 C

01 54 09.3
01 54 22,8

02 L2 02.5
02 42 06.9
02 L2 06.0
02 42 18

02 41 59.2 C

02 k2 13.6

50 km).

ok 51 22,1

Sea of Japan (h = 380 km).

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

1969

Dec.

n

"

17 Ki iP 06 L3 54,5
va iP 06 44 02,1
De iP 06 43 59,4
Hindu Kush (h = 60 km).

17 Ki iPKP 07 49 03.4 C
Sk iPKP 07 49 1k.5
Um iPKP 0T 49 09.1
Ud iPKP 07 49 17.2
New Hebrides Islands
(h = 130 km),

1T Up iP 08 11 45.6
Un iP 08 11 33.0
ua ip 08 11 56.1
Hainan Island (h = N),

17T Up iPKP 09 22 53,5
Ud iPKP 09 22 55.1
Tonga-Kermadec Islands
(h = h5 km).

17 | kiR iPn 11 11 18.7
iSn 11 12 16.9
iSg 11 12 h2,2
D = 530 km = 4,8°,

Ung is* 11 13 1.
i 1l 13 33.

Northwest Russia,
67.5°N, 33.1°E.

Origin time = 11 10 Ok,
losion?

17

kiR iPn 12 49 54,5
iSn 12 50 39,5
iSg 12 50 36.0
D= 410 km = 3.7 .
i 12-53-319,6—
UmE iSn 12 51 19.8
iSg 12 51 51.6

Northwest Rugsia,

67!5 N' 30.1 Ea /f

Origin time = 12 48 55.)
Explosion?

Up iP 15 11 48.8 C
micr sec
P Z2' 0.1 0.8
Ki iP 15 11 14.8 C
micr sec
P ZY 041 1.2
Sk iP 15 11 22.9
Um iP 15 11 34,0

(cont. )

1969
Dec.

"

n

n

17

17

17
17

18

18

18

18

(cont.)
vd iP 15 11 40,9 C
De iP 15 11 57.3

,/Nevada. m = 6,0 (Up,Ki).

Underground explosion.

Un , iP 15 13 25.9
17 iP 15 26 34,8
a iP 15 26 41.3
Nevada. Underground explosion.
Up iP 18 43 57.8
Up iP 20 48 51.8
Ki iP 20 49 59.0
Sk iP 20 49 31.6
Um iP 20 49 23.3
ud iP 20 49 00.0
Up iPKP 21 01 12.4 D
i 21 01 18.3
micr sec
PKP Z2' 0.3 0.5
Ki iPKP 21 00 51,5
Sk  iPKP 21 01 06.9 D
Um iPKP 21 01 01.6 D
Ud iPKP 21 01 14.6 D
i 21 01 21.4
De iPKP 21 01 22,5 D
i 21 01 35.0
Kermadec Islands (h = 410 km).
Ki iSKP 01 56 L43.6
Fiji Islands (h = 580 km).
Umn iP 02 27 51.1
Sea of Japan (h = 370 km).
Ki iP 06 24 20,1
Umn iP 06 24 L40.5
Uvd iP 06 25 11.6
Kurile Islands.
Up iPKP 06 29 3T.k
Um  iPKP 06 29 22,9
i 06 29 35.4
Ud iPKP 06 29 31,2
i 06 29 39.5
De iPKP 06 29 51,4
Tonga-Kermadec Islands
(h = 50 km).
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary

1969
Dec.

”

18

18
18
18

ua 1P
Up iP
Um iP

Up iP

E E:E:U)U)u>m
ONE=EHNZHN

650

o
|1}

Sk iP

Um iP

isS
Ud iP
1
ipP
is
(cont, )

07 18 07.9
07 18 11.0

08 36 38.1
10 51 48.0

13 b2 09.4 C
13 k2 4o.2
13 43 29

13 50 20.7
13 51 26.9
sec
0.7

0.7

L ] -

L ]
fllOowoOwWww
=
-3

21
58 1/2°.
13 42 00,2 C
13 L2 02,5
13 L4k 23,1
13 41 kL6 C
13 k2 13,2
13 43 o4k
13 43 31
13 45 k46
13 47 18
13 49 35
13 51 00.1
13 51 54
13 42 16.1 ¢
13 42 17.6
13 43 37.8
13 50 35.0

g#‘-"l’\)w}—‘l—'#‘

1969

Dec.,

"

"

"

"

18 (cont.)
Sakhalin. h = 370 km (Up,Ki,
Um,Ud).

m= 6.2, M= 5,6 (Up,Ki).

M uncorrected for focal depth.
Double P the interval between
the two P decreases slightly
with distance over our net,
which suggests slightly
different epicenters for the
two phases.

18 Up i(p) 18 14 08.2
Uuda ip 18 13 43.0
18 ki ip 18 39 08.6
Sk iP 18 39 22.4
Sumatra (h = 45 Im),
18 Up iP 19 ok 03.6
Ki iP 19 02 L4L8.k4
Sk iP 19 03 00.5
is 19 oh h7.4
Um 1P 19 03 26.5 C
ua ip 19 03 47.9
Jan Mayen (h = N),
18w ip 19 11 47.9
Ki iP 19 11 14.0
Um iP 19 11 3k4.1
Uud ip 19 11 Lo,k ¢
Nevada. Underground explosion.
18 Up iP 22 24 35,6
i 22 24 58,8
19 Ki iP 00 41 17.3
19 Up iP O4 41 05.0
i o4 41 24,6
micr sec
Mx E 0.8 17
Mx N 1.0 17
Mx Z 1l.3 16
Ki iP o4 L0 20.1
i ok 40 L1.3
micr sec
Mx E 2.4 19
Mx N 1.1 16
Un iP 04 4o ko.6
ipP o4 Lo 51.5
is ok 49 27

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

1969
Dec.

17"

"

n

"

"

"

”

7"

"

”n

19

19

19

19
19

19

19

19

20

20

20

20

(cont, )

Un eSS 04 53 56

Uud iP ok L1 11,2
ipP ok 41 25,6

Kurile Islands.

h = 45 xm (Um,Ud).
M= 5.4 (Up,Ki).
Ki iP 13 40 02.7
micr sec
P Z' 0.1 1.1
Sk iP 13 40 29.7
Um iP 13 ko 32,2
Ua iP 13 40 s6.5
Alaska (h = 15 km),
Up i(P) 14 51 56,2
Sk iP 14 52 07.2
Um iP 14 51 43,3
Ua iP 14 52 05,2
i 14 52 09,9
Burma~=India (h = 60 km),
ua ip 17 08 00.4
ud i(P) 17 11 34.7
i 17 11 55.8
Probably local.
ud i(sg) 18 23 40,0
ud ip 19 37 24,2
Sk iP 23 59 58.5
ud iP 23 59 26.1

Greece (h = 70 km).

Microseisms in the period

range 16-18 sec are recorded

on Dec., 20, especially by
L® N at Um.

Up iP 02 20 57.1

Um iP 02 20 L2.0

ua iP 02 21 07.3

Hainan Island (h = N),

Uua ipP o4 31 17.5

Hindu Kush.

Um iP 05 51 08.6
ipP 05 51 20,0

Japan. h = 40 km (Um).

- 11 =

Skalstugan, Um

1969

Dec.

"

"

"

”

"

"

Umed, Ud = Uddeholm, De = Delary

20

20

20

20

20

20

21

E
!
1

Up iP 07 02 56.0
micr sec
P z' 0.1 0.6
Ud iP 07 02 58,3
De iP 07 03 08.4

These phases could be PKP
instead of P.

C

C

Um  iP 07 09 18,4
Aleutian Islands
(h = 40 xm).
Ki iP 13 19 09.5
Um iP 13 19 14,0
Banda Sea (h = 180 km).
Um iP 13 51 06.1
Up iP 14 35 L48.8
Ki iP 14 36 03.1
ipP 1k 36 14,7
Um iP 14 36 24,2
ua iP 14 36 54,7
Kurile Islands. h = 45 km
Up iP 17 45 38,0
Ki iP 17 46 49.9
ipP 17 47 09.0
Sk iP 17 46 18.3
ipP 17 46 38.8
Uua iP 17 45 45.8
De iP 17 45 11,5
i 17 45 15.3
Greece. h = 100 km (Ki,Sk).
Up i(PKP) 00 48 59.1
iPKP 00 49 02,5
i 00 49 06.3
micr sec
PKP Z' 0.2 0.5
Ki  iPKP 00 48 39.7
Sk iPKP 00 48 55.8
Um  iPKP 00 48 50.2
Uud  i(PKP) 00 L9 00,4
iPKP 00 L9 ok.2
i 00 49 08.7
De iPKP 00 49 12.6
i 00 Lo 22.1

Kermadec Islands (h = 270

ki® ipn
i1Sn

ok 26 0OL.7
ok 27 02.8
)

D = 530 km = 4.8°.
(cont.)

km).
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, D= = Delary

1969
Dec. 2V | (cont.)
/ | Skf—iLgt———0U-29 50,0
Unf. iSn Ok 27 39.5

iSg ok 28 17.8
—3- o04—28-28.5
Northwest Russia,
67.5°N, 33.1°E.

Origin time = 04 24 51,
Explosion? -

" 21 Up iPKP 07 38 55.7
New Guinea (h = 130 km).
" 21 Up iP 10 29 51,2
micr sec
P ZY 0.1 1.0
Ki iP 10 29 21,2
ipP 10 29 344
micr sec
P Z' 0.1 1.3
Sk iP 10 29 51.0
Um iP 10 29 33.0
ipP 10 29 46,9
Ud iP 10 29 59.4 D
ipP 10 30 12,9
De iP 10 30 11.3
Ryukyu Islands.

h = 50 km (Ki,Um,Ud).
m= 5.9 (Up,Ki).

o 21 Up iP 12 31 20,1
ipP 12 31 30.5
mier sec
P ZY Y 0.7
Ki iP 12 30 36.2 C
Sk iP 12 31 11.2
Um iP 12 30 55.6
Uua iP 12 31 27.0
ipP 12 31 36.6
Japan. h = 35 km (Up,Ud).
" 21 Up iP 15 24 19,8
Java (h = 220 km).
" 21 Ki iP 15 46 42,4
Tien~-Shan.
o 21 Ki iPKP 16 51 16.1
Um  iPKP 16 51 22.7
New Hebrides Islands
(h = 130 kn).

1969

Dec.

21

21

21

22

22

22

Ki iPn 17 ok 1k,0
iSn 17 05 00.7
iLgl 17 05 %h.s
D= 430 km = 3.9 .
Origin time = 17 03 12,
Up iP 19 09 57.bL
is 19 12 36.L
iLgl 19 14 24,5
i 19 14 34
micr sec
P Z' 0.1 0.5
S Z' 0.1 0.7 o
D=1700 km = 15 1/2 .
Ki P 19 11 22
is 19 15 36.2
e 19 18 09
iLgl 19 18 17.0
D = 2550 km = 23°,
Sk iP 19 10 53.7
i 19 15 16.3
iLgl 19 16 55.3
Um iP 19 10 37.4
i 19 10 k1.4
is 19 13 53.2
i 19 15 55
ilgl 19 16 03.9
iRg 19 17 kLo
vua iP 19 10 11.5
is 19 13 09,4
iLgl 19 15 08,k
De iP 19 09 31.3
iLgl 19 13 L47.9
Rumania (h = 35 km).
Ki iP 22 0T 23.5
Dodecanese Islands
(h = 70 km).
Up iP 00 22 18.¢
Ki iP 00 21 33.4 C
Umn iP 00 21 53.9
va ipP 00 22 24,8
Kurile Islands.
Origin time = 00 11 15.
Um iP 01 06 L2.5
Up iP 01 26 0T7.2
Um iP 0l 25 43.3 C
Uua ip Ol 26 13.h

Kurile Islands (h = N).



International

Seismological
Centre

. - 13 -

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

1969 1969
Dec. 22 Up iP 11 30 15,7 C Dec, 23 Ki iP 12 54 12,1
micr sec Uua 1P 12 53 32.0
P Z' 0.1 1.0 i 12 53 38.6
Mx N 1,1 18 Atlantic Ocean (h = N).
Mx Z 1.3 16
Ki iP 11 29 22.4 ¢ " 23 Up iP 13 32 58.7 C
micr sec iS 13 b1 11
P Z' 0,2 1,0 micr sec
Mx E 1.4 19 P Z 0.5 3
Mx N 1,1 18 P Z' 0.3 1.3
Sk iP 11 29 52,0 Mx E 2.8 21
Um iP 11 29 49,0 ¢ Mx N 2.8 20
isSes 11 39 k7t Mx Z 3.2 20
Ua iP 11 30 1k.7 C D = 6650 km = 60°.
De iP 11 30 37.2 C Ki iP 13 32 01.8
Aleutian Islands (h = N), is 13 39 28
m= 6.1, M = 5.2 (Up,Ki). micr sec
P Z' 0.1 1.1
" 22 Sk iP 11 42 38.6 S E 1.5 10
S N 0.6 8
" 22 Ki iP 12 33 39.5 Mx E 48 20
Un iP 12 34 07.9 Mx N 3.9 18
Yukon (h = 4 km). Mx Z 3.4 19
D = 5800 km = 52°,
" 22 Ki iP 15 13 51.8 Sk iP 13 32 39.5
Colombia (h = SO km), Um iP 13 32 29,9
is 13 40 18
" 22 sk i(sg) 17 34 32,4 iSes 13 42 19
iss 13 44 21
" 22 Ki isg 17 38 20,2 ud iP 13 33 01,3
Sk eSg 17 38 24 i 13 33 06.8
Um iSg 17 38 45,3 De iP 13 33 25,7
Nordland, Norway. Kamchatks (h = N),
Explosion? m= 5.9, M= 5,7 (Up,Ki).
" 22 Up iPKpP 21 11 19.8 " 23 Up iP 14 20 20.6
i 21 11 31.0 ipP 14 20 k8.0
Sk iPKP 21 11 1k4.3 micr sec
i 21 11 23.7 P Z' 0.2 0.7
Um  iPKP 21 11 08.3 Ki iP 14 20 03.5
Ud  iPKP 21 11 22,8 ipP 14 20 31.0
i 21 11 32.7 micr sec
De iPKP 21 11 41.8 P Z' 0.1 0.9
Kermadec Islands Mx E 1,1 22
(h = 30 km). Mx N 1.0 17
Sk iP 14 20 27.5
" 23 Sk iP 02 19 17.3 isP 14 21 ok k
Ud eP 02 18 L2 Um iP 14 20 08.8
Aegean Sea (h = 55 km). i 14 20 41,0
vd iP 1k 20 29.5
" 23 Sk ip 05 29 k2,5 isP 14 21 ok,2
De iP 14 20 35.5
" 23 sk iP 12 33 09.6 Mindoro. h = 100 km
Panama (h = N). (Up,Ki,sk,ud).

m= 5.9 (Up,Ki).
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ud iP 16 01 13.3
Kurile Islands (h = 90 km),
Up iP 05 10 50,7
i 05 11 07.9
micr secC
P Z' 0.1 1.0
Ki iP 05 11 46.7 C
Sk iP 05 10 57.6
Un iP 05 11 22,3 C
vda iP 05 10 39.4 C
De iP 05 10 18.5

Atlantic Ocean, off
Portugal (h = N),

KiR iPn 11 12 57.0 C
iSn 11 13 54,9
—ihgl—— 9

D = 530 Kn = h%h1

SkP ibgt— ’*II‘IG h3 3
/ iSg 11 16 51.0
UmE ihgt——33-35-0lk
/ isg 11 15 1k4,9

4££P—iﬁgl—ﬂ--—11—i?~hlro
gwest Ru331a,
67 6N, 33.1°E.
Origin time = 11 11 43,
Explosion?
I‘-""-.__

Ki iPn 13 26 50,1
iSn 13 27 38.2
iLgl 13 27

=hh0m=h.0.
Origin time = 13 25 L6,

Ki iP 18 b2 47.1
Um iP 18 43 15,2
Ua iP 18 43 40,8 C
De iP 18 L4 03,7
Aleutian Islands (h = 25 km),
Up iP 02 12 55.6
Ki eP 02 13 48

Turkey (h = 70 km).

Upf? esn 12 09 49
iSg 12 10 06.0

R esg 12 12 37
i 12 10 36.2

Esthonia, 59.7 N, 25.6 E,

Origin time = 12 07 56,
Explosion? e

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

Up iPKP 16 41 46.2
Ki iPKP 16 41 32.0
Sk  iPKP 16 41 L2,2
Um  iPKP 16 41 38.3
Ud iPKP 16 41 48.5
De iPKP 16 41 52.4
Loyalty Islands (h = 120 km),
Up 1iP 21 43 Lo.7
is 21 52 50
iP'p! 22 11 Lh,7
micr sec
P E 1.6 3
P N 0.7 3
P Z 3.4 3
P Z' 0.6 0.8
s E 14 11
S N 9.5 8
P'P' 2! 0.1 1.2
Mx E L9 19
Mx N 59 20
Mx Z 65 20
D = 7800 km = T70°,
Ki 1P 21 43 52,1
i 21 L4 03
is 21 53 08
i 21 53 24
mier sec
P E 5.2 10
P N 0.7 &
P Z 3.8 3
P Z' 6.7 2.0
S E 20 13
S N 9.2 11
Mx E 88 19
Mx N Lk 19
Mx zZ 85 19
D= T950 km = T1 l/2
Sk iP 21 43 28.7
iP'P! 22 11 48.0
i 22 11 52.8
Un iP 21 43 50.6 C
i 21 Lk 02
is 21 53 06
va ip 21 43 28.8
iB'P 22 11 53.0
De iP 21 k3 28,0

Leeward Islands (h = 7 km).
m=7T.1, M= 7.1 (Up,Ki).

2.2 exhlblts a gradual
emplitude increase for about
12 sec after the first arrival.

ua ip 22 2 45,9
Leeward Islands (h = N),
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Up = Uppsala, Ki = Kiruna, Sk =

1969
Dec.,

"

"

"

n

n

25>

25

25

25

25

26

26

Up iP 22 28
Ki iP 22 29
ud iP 22 28
Leeward Islands (h =
Up 1iP 22 37
Sk iP 22 3T
Ud iP 22 37
De iP 22 37
Leeward Islands (h =
Up iP 22 42
micr
P Z 0.6
P Z' 0.2
Ki iP 22 42
micr
P Z' 1.5
Sk iP 22 42
Um iP 22 42
va iP 22 42
De iP 22 L2
Leeward Islands (h =
m = 6.4 (Up,Ki).
Ud iP 23 26
Leeward Islands (h =
Ud iP 23 29
ud iP 00 22
Leeward Islands (h =
Up iP 00 29
ipP 00 29
mier
P Z' 0,2
Ki iP 00 28
ipP 00 28
micr
P Z' 0.3
Sk iP 00 28
Um iP 00 28
ipP 00 28
ua iP 00 28
ipP 00 29
De iP 00 29
ipP 00 29
Alaska. h = 60 km
(Up,Ki,Um,Ud,De).
m = 6.3 (Up,Ki).
Up iP 00 57
i 00 57

= 15 =

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

52.4 C
02.8

40.7 C
25 km),

24,2
l3-0
12.8
1300
15 km).

14,7
sec

3

1.2
25,4
sec
2.0
01.9 C
23.7
02.8
01.3
8 xm).

L8, 7
N).

54,1

10.8
N).

00.9
18.2
sec
0.9
07.3 C
23. 8
sec
1.3
37.4
35.2
53,3
59,4 C
16,0
23,0
39.3

54

1969

Dec.

"

"

n

"

"

"

"

26 Ki iP 03 08 08.9
Leeward Islends (h = N),
26 Ua iP 03 21 27.7
Leeward Islands (h = N).
26 U4 iP ok L1 26,9
Leeward Islands (h = N).
26 Ud eP 05 01 33
Leeward Islands (h = N).
26 Uum i(P) 05 45 47.5
uda iP 05 45 30.9
Leeward Islands (h = N).
26 Ud iP 0T 11 03.5
ipP 07 11 16.5
Leeward Islands. h = 50 km (Ud).
26 Up iP 08 57 27.0
ipP 08 57 39.3
Ki iP 08 57 37.2
ipP 08 57 50.3
Sk iP 08 57 1k.k
ipP 08 57 26.8
Umn iP 08 57 36.1
ipP 08 57 48.8
vda iP 08 57 15.0
ipP 08 57 27.3
De iP 08 57 13.8
ipP 08 57 25.9
Leeward Islands. h = 45 km
(Up,Ki,Sk,Um,Ud,De).
26 Ud iP 09 00 32.7
Leeward Islands (h = N).
26 Ud iP 10 26 11.0
Leeward Islands (h = N).
26 Sk iP 10 44 s58.0
ua iP 10 44 58.9
ipP 10 45 11.8
De iP 10 4k 58,4
Leeward Islands. h = 50 km (Ud).
26 Ki iP 10 57 39.2
vda iP 10 57 17.6
Leeward Islands (h = 9 km).
26 | kiR ipPn 11 03 1k4.0
iSn 11 04 13.8

(cont,)



1969

Dec.,

"

"

n

LU

n

26

/

26

26

26

26

26

27

a7
27

27
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1969
(cont.) Dec.,
Ki img-“"Ilnrgaﬁ
© D =560 km = 5,0,
-6k ~i(Lgl) 11 07 01,5
E isX 11 05 06.7
iSg 11 05 26,0
sla,
67.3°N, 33.5°E.
Origin time = 11 01 56. o
losion?
Ki iP 12 06 04.8 "
ua iP 12 05 41,6
Leeward Islands (h = 6 km).
vda iP 16 54 24 .4 "
Leeward Islands (h = N).
ud iP 18 49 44,9 "
Leeward Islands (h = N),
L
vua iP 19 50 05.4
Leeward Islands (h = N).
Up iP 20 1k 38.1
ipP 20 14 52,9
micr sec
pP Z. 0.1 OOT
Ki iP 20 14 Lo,7
ipP 20 15 0h.1
mier sec &
P Z' 0.1 0.9
Sk iP 20 14 26.4
ipP 20 14 4ok "
Un iP 20 14 48.3
ipP 20 15 01.7
ua ipP 20 14 26.7
ipP 20 14 41,6 d
De iP 20 14 24,9
ipP 20 14 39,9
Leeward Islands. h = 55 km
(Up,Ki,Sk,Um,Ud,De).
m = 6.0 (Up,Ki).
Up iP 03 09 50.5 »
Philippine Islands (h = N).
ua ip 03 12 46.2
Up i(P) 03 24 36.6
Ud eP 03 24 28
i 03 24 38.2 "
De iP 05 50 39.6

27

27

2T

27
27

27

a7

27

28

28

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

Up iP 07 36 36.1
i 07 36 51.1
Sk iP 07 37 19.3
Um 1P 07 37 1k.1
Uud iP 07 36 L45.3
De iP 07 36 10,4
Aegean Sea (h = 30 km).
Ki iP 09 25 20.2
Sumbawa Island (h = N).
ua iP 10 06 31.8
De iP 10 06 31.1
Leeward Islands (h = N).
Um iP 10 %0 33.3
ua iP 10 40 58.5
Up 1P 12 06 0Ok,1
Ki iPn 13 17 50.0
iSn 13 18 51.1
iLgl 13 19 05.8
iSg 13 19 %h.s
D=570 km=5.,1".
Um iSg 13 20 35.3

Probably northwest Russia.
Origin time = 13 16 29,
Explosion?

Ki iPp 13 20 00.3
Leeward Islands (h = N).
Sk iP 14 14 00.0
De iP 14 13 59,5
Leeward Islands (h = N).
Ki iP 15 55 13.9
ipP 15 55 24.8
Sk iP 15 sk L9,k
De iP 15 54 49,6

Leeward Islands.
h =40 km (Ki).

Up 1iP 01 30 16,1
Ki iP 01 29 30.9
micr sec

P Z' 0.1 140
Um iP 01 29 51.6

Kurile Islands (h = 45 km).

Up 1P 03 53 50.4
3 03 54 41,7

(cont.)
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1969 1969
Dec. 28 (cont.) Dec. 28 (cont.)
Up ili ok ok 17 Up i 1k 49 08.6
ilgl ok Ok 56 Ki iP 14 48 16.8
’ ix o4 05 37.3 micr sec
micr sec P Z' 0,1 1.0
P Z' 0.3 0.5 Um iP 14 48 36.8
Ki iP 03 53 35.2 C va iP 14 49 08.3 C
iPP 03 54 48,9 De iP 14 49 27.8
iX o4 ok 30.8 Kurile Islands (h = N).
micr sec
» P Z' 0.6 0.5 " 28 Up iP 16 57 25.3
PP Z' 0.1 0.8 Ki iP 16 57 3k.1
Sk iP 03 5k 06.1 ¢ Um iP 16 57 23.6
. iPn 03 55 05.6 Ud iP 16 57 k2,1 D
y iPP 03 55 27.4 De iP 16 57 39.0
" Um iP 03 53 35.3 C Hindu Kush (h = 200 km).
iPP 03 54 LW7.7
De iP 03 sk 13,9 C " 28 vUa ip 17 03 k2,9 ¢
iPn 03 55 29.6 Leeward Islands (h = N).
Kazakh SSR,.
m= 6.6 (Up,Ki), " 28 Um iP 17 sk 13.0
~nsergromd explosion, Jepen (b = 130 n).
" 28 Up ip ok 35 44,3 " 28 Up iP 20 12 57.1
Ki 1P ok 34 58,7 Ki iP 20 12 04,2
Um iP Ok 35 19.7 Sk iP 20 12 34,8
Kurile Islands (h = 30 km). Um iP 20 12 31.0
Uua ip 20 12 56.8
" 28 Up iP 05 Ok 14,3 De iP 20 13 19.2 C
micr sec Aleutian Islands (h = 50 km),
P Z' 0,1 0.7
Mx E 1.7 15 " 28 Ua iPKP 21 43 55,8 ¢
Mx N 1.7 17 De iPKP 21 b4 06.7
Mx Z 1.4 15 Tonga~Kermadec Islands
Ki iP 05 03 28.6 (h = 490 km).
nier sec
P Z' 0.2 1.0 " 28 Up eP 22 06 56
Mx E 3.4 19 Sk eP 22 07 ko
Mx N 2.3 17 Um iP 22 07 38.5
Mx Z 3.6 17 Ud eP 22 07 02
Sk iP 05 o4 05,2 Albania (h = N),
Un 1P 05 03 48.9
ipP 05 Ok 01.k4 " 28 Up iP 22 59 47,9
De iP 05 Ok 37.9 Ki iP 22 59 26,9
Kurile Islands. Um iP 22 59 33.6
h = 45 km (Um). va ip 22 59 56.5
m= 6.2, M= 5,7 (Up,Ki). Luzon (h = 50 km),
" 28 Up P 05 17 54.8 " 28 ki iP 23 34 32,0
Ki 1P 05 17 09.7 Ud iP 23 34 09.0
Un iP 05 17 30.2 Leeward Islends (h = 15 km).
Kurile Islands (h = 45 km),
. ) " 29 Microseisms in the period
28 Uup ipP 1k 49 02,5 range 16-18 sec are recorded
(cont.) on Dec. 29, especially by

LP N at Unm.
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary

1969 1969
Dec. 29 Up iP 01 02 57.6 Dec. 29 Up iP 14 06 58.9
is 01 12 05 Ki iP 14 07 08.7
micr sec micr sec
Mx E X3 7 P Z' 0.1 1.0
Mx N 1,4 18 Sk iP 14 06 46,0
Mx g 1.3 %7 Um iP 14 07 07.6
D = 7800 km = 70, ua iP 14 06 L47.0
Ki iP 01 03 08.3 De iP 14 06 45.5
micr sec Leeward Islands (h = N).
P Z' 0.3 1.6
Mx E 2.8 18 . 29 Ki iP 14 24 50,5
Mx N 1.5 17 Sk iP 14 24 27.1
Mx Z 2,5 18 Um iP 14 24 49,1
Sk iP 01 02 44,2 uda iP 14 24 28,4
i 01 02 48.5 De iP 14 24 26,5
Um iP 01 03 06,3 Leeward Islands (h = 20 km).
is 01 12 24
ud iP 01 02 45,7 " 29 ud iP 18 16 52.6
De iP 01 02 44,3 Pamir (h = 40 km).
Leeward Islands (h = 15 km).
M= 5.5 (Up,Ki). " 29 Ud i(p) 23 20 02.k4
" 29 Ud iP 01 Lo Li.0 " 30 Up iPKP 00 09 23.4
Leeward Islands (h = N). mier sec
PKP Z' 0,1 1.0
" 29 ud iP 01 49 25,0 Ud  iPKP 00 09 24,4
Leeward Islands (h = N), Tonga-Kermadec Islands
(h = 60 km).
" 29 Ud iP 02 18 06.7
De iP 02 18 17.6 " 30 Up iP 05 16 49.3
These phases could be PKP Ki iP 05 17 47.5
instead if P. micr sec
P Z' 0.1 0.9
L 29 Ki iP o4 08 38.1 Sk iP 05 17 26.9
Uua iP ok 09 09.8 Umn iP 05 17 15.1
Kazakh SSR, ud iP 05 16 58.6
Underground explosion. Red Sea (h = 15 km),
o 29 Ki iP 08 32 58,1 " 30 uva iP 08 22 46,3

ud iP 08 32 35.7
Leeward Islands (h = N),.

Leeward Islands (h = N).

" 30 ua iP 08 40 00.5

" 29 Ki iP 09 32 02.7 Aleutian Islands (h = N).
Ua iP 09 32 53,6

Unimek Island (h = N), = 30 vuda iP 10 26 54,3

Leeward Islands (h = N).

" 29 Ki iP 14 06 46,5

Leeward Islands (h = 20 km). " @TKJ_P\ iPn 11 18 09.7

/ iSn 11 19 07.T7

" 29 Ki iP 1k 06 57.6 7 ~—ibgl——31-19-28:2

Sk eP 14 06 35 D = 530 km = 4.8°,
Um iP 14 06 55,5 ! i SRS, & I - (e |
va 4P 14 06 35.2 | Umz isg 11 20 23,2
i 14 06 41.1 Northwest Russia,

Leeward Islands (h = N).

67.5°N, 33.1°E.

Explosion?

Origin time = 11 16 56.

N

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

1969
Dece 30 Ki iP 11 30 44,9
Um iP 11 30 L8.6
ud iP 11 31 06,8
Molucca See (h = 90 km).
" 30 Um iP 13 58 07.5
" 30 Ki isg 17 34 15.1
Sk iSg 17 34 19.7
Un iSg 17 3% 44,2
Nordland, Norway.
Explosion?
' 31 Up iP 00 57 19.3
Ki iP 00 56 25.7
Ud iP 00 57 19.2
Aleutian Islands
(h = 35 km).
g 31 Up iP 05 13 40.5
Ki iP 05 14 47,4
Sk iP 05 14 18,2
Ua iP 05 13 48,3
De iP 05 13 16.8
Crete (h = N).
o 31 Up iP 05 42 00.1
Ki iP 05 43 07.1
ua  iP 05 42 07.8
De iP 05 k1 35,7
Crete,
Origin time = 05 36 28.2.
= 31 Up iP 05 42 34,4
eS 05 47 07
micr sec
P Z' 0.1 0.5
Mx E 0.8 1k
Mx N 1.0 13
Mx Z 1.3 16
D = 2900 km = 26°,
Ki iP 05 43 41.3
micr sec
P Z' 0.1 0.8
Mx E 1.5 18
Mx N 1.2 13
Mx Z 1.3 13
Sk iP 05 43 13.0
Un iP 05 43 06,0
eS 05 48 18
ua ip 05 42 41,9
De iP 05 L2 10,2
Crete (h = 25 km).
m= 5.8, M= 14,8 (Up,Ki).

1969
Dece. 31 Up iP 05 50 10.L
Ki iP 05 L9 25.6
micr sec
P 2 01 1.0
Um iP 05 49 L45,2
ud iP 05 50 16,3 C
ipP 05 50 28,8
Kurile Islands.
= 45 km (Ud).
" 31 U4 iP 05 52 56,5
ipP 05 53 08.6
Leeward Islands.
= 45 km (UQ).
d 31 Ud iP 07 00 54,0

Leeward Islands (h = N),

" 31 ”iag _3- I HW - -
(:::}_;;;;_iPn 10 01 40.3

g iSn

10 02 39.8

>

1004 05..5

[/k’ Uné- r—-—~¥—~—;ohas_33.8

Northwest Russ;a,

68.1°N, 33.7°E. '
Origin time = 10 00 22,
Explosion?

10 22 25,4
jl4ﬁL___,,lD~£E~giv3
410 km = 3.7 .

"

Nortgwest Ru551a,
67.5 N, 30.1°E.

Origin time = 10 20 L0,
Explosion?

"

10 25 38.9
iSn 10 26 26.9

f——_iLEl__.___lﬂ~2ﬁﬁgI;B
= 530 km = 4,8",
S/ £ isg 10 27 52.6
//’ g Northwest Ru551a,

| 675 N 33.1 E
Origin tzme = 10 24 25,
IExplosion?

\________..-—-
" 31 Up iP 0k4.6
i 13 22 11.2
(cont,)
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Um = Umed, Ud = Uddeholm, De = Delary

1969

Dec,

"

31

31

31

(cont.)
Up micr sec
P Z' 0,1 0.8
Mx E L4 10
Mx N 4,3 10
Mx Z 3.1 10
Ki iP 13 23 4o,k
micr sec
P z' 0,3 1.6
Mx E 6,3 10
Mx N 2.2 10
Mx Z 2,7 10
Sk iP 13 22 51.3
Un iP 13 22 55,3
is 13 26 32
va iP 13 22 10.6
De iP 13 21 22,0
iLi 13 24 29,7
iLg2 13 25 11.6
Yugoslavia (h = R),
m= 503’ M= 53 (UP,K]..)'
Up iP 19 13 37.6
i 19 13 Lk,7
is 19 23 13
micr sec
P Z' 0.2 0.7
Mx E Lo 14
Mx N 41 13
Mx Z hy 13
D = 8400 km = 75 1/2°,
Ki iP 19 13 07.9
iPa 19 17 27
is 19 22 20
mier sec
P Z 2.2 7T
P Z' 0.2 1.2
s N 1.4 6
Mx E 25 1L
Mx N 26 1k
Mx Z Lo 14
D = 7850 km = 70 1/2°,
Sk eP 19 13 38
Um iP 19 13 18.9
iPP 19 15 59
iPs 19 17 48
is 19 22 34
ud iP 19 13 k6.1
De iP 19 13 57.1
Ryukyu Islands
(h = 45 km).
m= 6.3, M= 7,0 (Up,Ki).
Up iP 20 53 h1.5

(cont.)

1969
Dec,

"

31

31

(cont., )
Ki iP
Um iP
ud ip
De iP
Alaska (h = N).
Up iP
1SKS
isp
Ki iP
ipP
P A
Um 1SKS
isP
ua iP
De iP

23 51 40.8
23 53 31.8
micr sec
0.1 1.0
00 01 31
00 03 59
23 51 58.9
23 52 01.?

Bali Sea. h = 490 km (Ki).

Markus B&th

November 19, 1970




