- - g

@tona

Seismological
Centre

¥
~—

s Seismological Institute

Uppsala

SEISEOLOGICAL BULLETIN

UPPSALA) KIRUNA, SKALSTUGAN, GOTEBORG,

1964
Jan.

"

i

UMEA and KARLSKROTNA

Uppsala éUpg: 59751,5'N, 17237.6'E, h=14m
Kiruna Ki):  67.50.4'N, 2025.0'B; h=390m
Skalstugan Skzz 63 34.8'N, 12016 «8'E; h=2580nm
Goteborg Gb): 57 4149'N, o58.7'E, h=266m
Umed Umsz 63048.9 N, 2014,2'E; h=16m
Karlskrona (Ka): 56 09,9'N, 15 35.,5'E; h=1lm
JANUARY 1 - 31, 1964
1964
1 Um iP 05 25 32.4 Jan, 1 Um is 17 45 57
i 05 25 42,4 cont. iss 17 50 20
Japan (h = 30 km). Ka  eP 17 38 05
Kurile Islands, h = 50 km
1 Ki iP 12 35 46,0 (um). ~
Un eP 12 35 50 Magn. = 6,3 (Up,Ki),
Banda Sea (h = 100 km).
" 1 Ki iP 21 14 40,6
1 Ki iPKP 16 08 50,5 Um iP 21 15 02,1
Sandwich Islands Kurile Islands (h = 40 km).
(h = 30 km),
) ' " 1 Um e 22 10 22°
1 Up iP 17 37 41,2 C i(Sg) 22 10 34.0
es 17 46 44 ’
microns sec " 1 Up iPp 22 53 24,9
P z' 0,1 0.8 Ki iP 22 52 38,1
S E 2,5 15 microns sec
S N 1,9 12 P zZ' 0.1 1.0
M E 11 17 Sk iP 22 53 14,0
M N 7.5 17 Um iP 22 52 59,9
M Z 7.1 20 Kurile Islands (h = 50 km).
D = 7550 km = 68°, ‘
Ki ip 17 36 54,9 C n 1 Up iP 23 51 41,7 D
is 17 45 10 ipP 23 51 53,9
iSeS 17 46 43 Ki iP 23 50 54.5
microns sec ipP 23 51 06.9
P Z 2,7 10 microns sec
P Z2' 0,4 0.8 P z' 0,1 1,0
S E 3,2 13 Um iP 23 51 15.9
S N 1,9 12 ipP 23 51 28,2
M E 21 18 Kurile Islands. h = 50 km
M N 8.4 16 (UpyKi,Um).
M Z 20 20
D = 6800 km = 61, n 2 Up iP 05 12 20,0 C
Sk ip 17 37 32,5 C microns sec
Gb iP 17 38 03.4 P Z' 0,1 0.5
Um iP 17 37 16,3 C Ki iP 05 11 26,7 C
ipP 17 37 2946 Sk ip 05 12 03,8

iPa 17 41 19 Gb iP 05 12 41,0
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = Goteborg, Um = Umed
Ka = Karlskrona
1964 1964
Jan, 2 Um iP 05 11 51.8 C  Jan. 4 Up ip 10 50 59,5 C
cont. Ka iP 05 12 44.5 Ki iP 10 50 34.5
Kamchatka (h = 40 km), Um  eP 10 50 43
Formosa (h = 30 km).
n 2  Up eP 05 31 20
i 05 31 26,1 " 4 Xi eP 12 51 25
Ki iP 05 30 25.7 i 12 51 31.7
Sk iPp 05 31 02.8 C ’
Gb 1P 05 31 40.4 " 4 Up iP 16 28 19.0
Um iP 05 30 51,4 ipP 16 28 33,1
i 05 30 56,7 Un iP 16 27 54,2
Ka iP 05 31 44.8 C ipP 16 28 08,3
Kamchatka (h = 30 km), Kurile Islands. h = 60 km
(Up,Um).
n 2 Up ip 17 35 57.9 '
Ki iP 17 36 06,6 " 4 Up iP 16 56 14.9 C
Sk iP 17 36 23.2 Pormosa (h = 30 km).
Um iP 17 35 56.6
Hindu Kush (h = 230 km). " 5 Um ip 00 40 27,6
" 3 Ki iPKP 05 39 02,0 n 5 Um iP 09 08 56,0 C
i 05 39 05,9 Japan (h = 30 km),
Chile (h = 60 km).
" 5 Up iPKP 10 31 28,5 D
" 3 Up iP 16 44 56,6 i 10 31 40,5
i 16 44 58,1 iX - 10 31 53.5
Ki iP 16 45 05,2 i 10 32 01,9
Unm iP 16 44 54,9 C microns sec
Ka iP 16 45 01,3 PKP Z' 0.4 1.0
Hindu Kush (h = 120 km). Ki i(PKP) 10 31 26,2
‘ Gb iPKP 10 31 37,6
" 3 Up iP 17 31 37,2 D i 10 31 49.4
microns sec iX 10 32 02,5
P z' 0,2 0.9 Um iPKP 10 31 15,8 D
Ki ip 17 30 44,1 i 10 31 30.2
microns sec Ka iPKP 10 31 39,5 D
P z' 0.1 1.0 i 10 31 51.4
Sk iP 17 31 18,2 iX 10 32 04.1
Gb iP 17 31 55,8 Kermadec Islands
Um  iP 17 31 09,8 (h = 30 Jm),
Ka eP 17 32 01 The phase X appearing 25
Aleutian Islands sec after PKP (Up,Gb,Ka)
(n = 30 km). could be pPKP or PKP of
another shock in the same
u 3 Un iPp 18 31 22,7 area,
" 3 Up iPKP 21 43 13,2 n 5 Up iP 12 10 50,6
iSKP 21 46 04,1 Ki iP 12 09 56,9
microns sec Sk e(P) 12 10 27
PKP Z' 0,1 0,6 Un iP 12 10 23,8
Xi eSKP 21 45 41° Ka iP 12 11 13.5
Gb iPKP 21 43 23,0 Aleutian Islands
Um iPKP 21 43 07,8 C (h = 60 km).
i 21 43 13.8
Ka iPKP 21 43 25,4 " 5 Up eP 15 04 49

Fiji Islands (h = 520 km).
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = Goteborg, Um = Umed
Ka = Karlskrona
1964 1964
Jan, 5 Up el 17 50 Jan., 6 Up iP 06 06 17.8
microns sec microns sec
M E 1.5 20 P z' 0,2 0.8
M N 1,9 19 Ki iP 06 05 50,7 C
M Z 3.0 23% microns sec
Macgquarie Island P z' 0,1 1,3
(h = 30 ¥m). Sk ip 06 06 20,0 C
Gb iP 06 06 39,1 C
n 5 Up iP 18 01 44.8 C Um iP 06 06 00.9
Aleutian Islands i 06 06 17,1
(b = 30 Xm), is 06 15 18
- Ryukyu Islands (h = 110 km).
" 5 Up iP 18 47 14,2 Magn, = 5.8 (Up,Ki).
ipP 18 47 52,9
microns sec n 6 Up ePKP 14 50 05
P Z' 0.1 1.2 Sk ePKP 14 49 55
Ki iP 18 47 20,7 C e 14 50 05
Sk iP 18 47 05,2 Unm iPKP 14 49 48.5
Gb iP 18 47 01,0 C
Um iP 18 47 20,9 n 6 Up iP 15 14 50,5
Peru, h = 150 km (Up). i 15 14 56,1
miecrons seéc
" 6 Up ePKP 00 04 50 P z' 0,1 0.8
i(PP) 00 05 26,3 Ki  iP 15 14 38,5
ePS 00 15 04 i 15 14 44.4
iPKKP 00 15 55.4 Sk iP 15 15 07.6
microns sec Um iP 15 14 37.8 C
(PP) 2 1.5 6 i 15 14 43.6
M E 4,1 18 Ka iP 15 15 09,6
M N 5,0 22 Sinkiang, China (h = 30 km).
M Z 5,8 22 . '
Ki e(PKP) 00 04 57 " 6 Up iP 23 55 59,6 C
iPKP 00 05 04,9 i 23 56 16
1(PKKP) 00 15 18,3 eS 00 04 36
ePS 00 16 16 microns sec
microns sec g g' 83% 855
M E 6,1 18 M E 7.6 23
M N 5,0 18 M N 14 22
M 2 5.4 17 i} Z_ 14

22
Sk  ePKP 00 04 58 D = 7150 km = 643°,

i 00 05 07,4 Ki iP 23 55 08.4 C
¢ microns sec
1(PXKP) 00 15 32.1 M E 11 21
Gb i 00 05 18,8 % g 1.9 gg
i 00 05 32 I 2
i Sk iP 23 55 46,3
Um iPKP 00 05 01,7 Gb iP %% 5% S%.g
i 00 05 56, i .
igiKS 00 12 21 * Um %g P g3 gg ig-g c
e 00 13 37 '%Pg 2% 8% %2.
i(PKKP) 00 15 36,4 is 0
iPS 00 15 39 Ka eP 2% 56 24
iss 00 22 12 ﬁZmChatkg éh(g 3§.§m)-
Ka i(PKP) 00 04 55.7 gn, = 6. pyKi).
Prince Edward Islands " 7 Up iP 00 58 35.8
(h = 30 xm). i 00 58 56,9

Ma ‘=6'6 Up,Ki).
gn (Up,Ki) i 7 Up iP 03 02 55.3 C

&
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = Goteborg, Um = Umed
Ka = Karlskrona

1964 1964
Jan, 7 Sk eP 03 02 55 Jan. 9 Gb eP 03 03 13
cont, Um iP 03 02 38,2 C
n 9 Up ip 03 10 23,4
" 7 Unm eP 03 48 33 i 03 10 42,2
‘ Ki iP 03 09 40,6
" 7 Up iP 05 00 42.0 microns séc
Sk eP 05 00 59 P 2' 0.1 1.3
Tivet (h = 50 km). Unm iP 03 09 58,0
‘ "ipP 03 10 13,6
" 7 Up iP 08 57 29,7 Japan, h = 60 ¥m (Um),
Xi iP 08 56 36,3 )
microns sec L 9 Up iP 18 42 49,9
P Zz' 0,1 1.0 is 18 51 42
Um iP 08 57 03,4 C iSes 18 52 43%
Aleutian Islands microns sec
(h = 80 km). P Z' 0.1 0.5
M E 12 19
" 7 Ki iP 20 12 13.5 © M N 24 20
Padzhik SSR (h = 30 km). M Z 23 19
D = 7550 km = 68°,
" 7 Up eP 21 05 04 Ki iP 18 42 02,7
Ki iP 21 05 03,3 C eSeS 18 52 07
Um iP 21 05 01,3 microns sec
Sumatra (h = 90 km). P Z' 0.1 1,0
: M E 17 17
" 8 Up iP 10 13 58,2 C M N 22 19
Ontario-Quebee M Z 34 19
(h = 30 km), Sk iP 18 42 41,0
Gb iP 18 43 10.3 C
n 8 Up iPKP 12 17 55.5 Um iP 18 42 24,6 C
Tonga Islands (h = 30 km). ipP 18 42 34,9
ePa 18 46 16
u 8 Up eP 13 53 28 @S 18 50 51
Ki iP 13 52 35,2 Ka iP 18 43 11.1
Sk iP 13 53 09,6 Kurile Islands. h = 40 km
Aleutian Islands (Um). Magn., = 6,2 (Up,Ki).
(h = 30 km),
n g Up iP 19 09 26,1 D
" 8 Up iP 20 08 54,8
n 10 Up eP 00 19 28
u 8 Up iP 20 39 22,2 C
: n 10 Up iP 03 39 1643
" 8 Up iP 20 46 18,2 Greece (h = 15 km),
" 8 Up iP 22 44 22,1 " 10 Up iP 05 Ol 5643 C
Ki eP 22 44 12 e(s) 05 11 18
Celebes (h = 90 im), microns sec
P zZ' 0.3 0,8
n 9 Up iP 00 00 20,2 (s) E 1.2 6
M E 6.1 21
" 9 Up eP 02 29 19 M N 10 22
i 02 29 22,0 M Z 9,1 23
: Ki iP 05 01 13,4 C
" 9 Up iP 02 32 58,0 is 05 09 40
i 02 33 02.4 microns sec
microns sec P Z' 0,6 0,9

P Z' 0.1 0.5 S N 1.3 9
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = Goteborg, Um = Umed
Ka = Karlskrona
1964 1964
Jan, 10 Xi microns sec Jan, 12 Um isS 06 19 00
cont, M E 10 19 cont, Ka iP 06 11 27,4
M N 8,8 19 Aleutian Islands
M Z 9.7 18 (h = 30 xm).
D = 6900 km = 627, Magn., = 5.8 (Up,Ki).
Sk iP 05 01 48,1 C :
Gb 1P 05 02 17,6 ¢ " 12 up  i(P) 06 39 32,1
i 05 02 32,1
Um iP 05 01 32,5 C " 12 Up iP 08 54 57,0
i(pP) 05 01 42,9
is 05 10 12° " 12 Up iPp 12 52 40,4
Ka iP 05 02 15.9 microns sec
Japan (h = 30 km), P Z' 0.1 0.7
Magn. = 6,2 (Up,Ki). Ki iP 12 53 20,8 C
' Gb iP 12 52 50,0
" 10 Ka iP 07 45 38,9 Um iP 12 52 56,2
i(pP) 12 53 09.6
n 10 Up iP 11 03 44,7 Ka iP 12 52 28,8 C
Um iP 11 03 19,2 Iran (h = 70 km),
Kurile Islands (h = 30 km),
- n 13 Up iP 02 07 17,3 D
" 10 Up iP 12 07 34,1 :
Kurile Islands (h = 60 km). " 13 Up iPKP 06 24 27,0
: Kermadec Islands
" 10 Up iP 17 08 20,8 (h = 30 km),
microns sec
M E 1.5 20 n 14 Up iP 01 21 38,8
ﬁ g 3.1 %g Gb iP 01 21 59,7
Ki iPp -'?407 35,8 Kamchatka (h = 50 Im).
Gb iP 17 08 42,3 Our two P waves arrive about
i 17 09 28,5 15 seconds too early as
Um eP 17 07 58 compared with the USCGS
i 17 08 16.8 solution,
Ka iP 17 08 44,7
Kurile Islands (h = 50 km), " 14 Up iPKP 04 37 24,3
: Kermadec Islands
n 11 Up i(P) 11 56 25,3 (h = 90 ¥m),
n 11 Up iP 14 20 52.7 " 14 Ka ePg 06 46 21
Japan (h = 110 km). iSg 06 46 28,3
D= 70 km = 0,6°,
" 12 Up iP 06 11 05,1 Explosion?
is 06 19 54
iSeS 06 20 57 n 14 Up iP 09 02 51,7
microns sec microns sec
P Z' 0.1 0.6 P 7' 0.1 0.5
M E 2,5 25 Ki eP 09 02 05"
M N 2,8 20 Un iP 09 02 26,4
M 72 1,9 20 _ Okhotsk Sea (h = 570 km).
D = 7450 km = 67°,
Ki iP 06 10 11.9 D n 14 Up iPKP 10 39 26,7
microns sec Sk iPKP 10 39 19.6
P z' 0,1 1,1 Kermadec Islands
Sk eP 06 10 42 (n = 200 km).
Gb iP 06 11 19,2 D

Um iP 06 10 38,8 " 14 Up iSg 12 49 51.9
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cont,
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1

n

1

14

14

14

14

14
14

14

14
15
15

15

15
15

15

15

b
Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = G&teborg, Um = Umed
Ka = Karlskrona
1964
Ka  iPg 12 47 52,6 Jan. 15 Up  iS 21 58 02
iSg 12 47 57.8 cont, microns sec
iL 12 48 00,2 P E 1,1 2
D = 40 km = 0,4°, P N 1,3 2
' P Z 4,3 2
Up iP 15 19 05,6 C P zZ' 0.9 0,7
microns sec S E 3,2 4
P 0.1 0,6 M E 6.5 19
Ki iP 15 18 47.8 M ¥ 8,1 21
Unm iP 15 18 54.1 M Z 7,2 22
Mindoro (h = 40 km). D = 8800 km = 79°,
Ki iP 21 47 33,5 C
Unm iP 15 39 12.6 isS 21 56 59
i 21 57 19
Un ePKP 15 56 30 microns sec
eSKS 16 02 47 P E 0.9 6
New Britain (h = 170 km). P N 0.6 6
P 7 2,6 4
Um iP 16 52 30,5 P z' 1.5 0.8
' S E 9,2 7
Um iP 18 29 20,7 S Z 2.6 T
M E 16 18
Un iP 19 03 33,4 M N 11 17
i 19 03 41,2 M Z 26 18 o
D=8l00kmn = 73,
Um iP 19 51 56,2 Sk iP 21 48 03,2 C
eS 21 57 57
Up iP 01 03 55,5 Gb iP 21 48 25,5 C
is 21 58 41.6
Up i(P) 01 06 38,2 iPs 21 59 31,1
Up iP 02 34 47.1 ePP 21 50 55
Kurile Islands (h = 50 km). is 21 57 23
' Ka iP 21 48 24,0 C
Ki  iP 10 08 38,8 Japan (h = 70 km).
Magn. = 6.9 (Up,Ki),
Up iP 18 39 39.4
n 15 Unm iP 23 47 31,4
Up iPKP 19 05 49,1 ’
ipPKP 19 06 46.5 " 16 Up iP 02 16 34.3
microns sec '
PKP Z' 0,1 0.5 n 16 Unm i(P) 03 21 10,2
Sk iPKP 19 05 41.9
Gb 1iPKP 19 05 57.7 " 16 Ki e(P) 05 32 53
Um iPKP 19 05 37,0 isSg 05 33 48,1
i 19 07 1l.1
Kermadec Islands " l6 Up iP 11 00 50.9
(h = 210 km). Ki iP 11 00 01,1
Um iP 11 00 24,6
Ki iP 21 36 40,8 Kurile Islands (h = 200 km).
Sk iP 21 36 09,3 '
Um ip 21 36 34,5 " 16 Ka iP 13 59 45.3
North Atlantic Ocean
(h = 30 km), n 16 Up eP 16 11 49
Ki eP 16 11 15
iP 21 48 06,8 C Um iP 16 11 34,4

1L

15

Up
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = GOteborg, Um = Umed
Ka = Kariskrona
1964 1964
Jan. 16 Nevada, Underground nuclear Jan. 17 Ki iP 03 32 43,3 D
cont. explosion, cont, iPP 03 %4 28,6
' microns sec
" 16 Up iP 17 03 21,6 P z' 0,1 1,0
microns sec Sk i? 03 33 00,5
P Z' 0,1 0.5 ipP 03 33 22.3
1iPP 03 34 46.6
" 16 Um iP 23 20 47,5 Gb iP 03 32 57.2
Sea of Japan (h = 380 knm), ipP 03 33 19,2
ePP 03 34 38
" 17 Up i?P 03 05 19,6 C Unm iP 03 32 33,1
microns sec iPP 03 34 11,7
P z' 0,2 1.0 Ka iP 03 32 40,5 D
M E 0.3 17 ipP 03 33 01.5
M N 1.2 20 Hindu Kush, h = 100 km
M Z 0,8 17 (Up,Sk,Gb,Ka),
Ki iP 03 04 32,7 C At several of our stations
mierons sec the P waves may be
P 2' 0,2 1,0 complicated by the PKP
M E 1,0 16 waves from the preceding
M N 0,7 16 shock,
M Z 2,5 20
Sk iP 03 05 08,0 " 17 TUp eSg 09 02 47
Gb iP 03 05 40,5 nicrons sec
Un “iP 03 04 54,3 Sg z' 0,1 GC.5
i 03 06 21,0 Sk eSg 09 04 45
e 03 13 29 Un iSg 09 05 00,3
e 03 17 03 Xa iPg 09 00 43,2
Ka iP 03 05 42,2 iSg 09 00 48,7
Kurile Islands (h = 60 km). ik 09 00 51,1
Magn, = 6,1 (Up,Ki). D = 40 km = 0.4°,
South coast of Sweden,
L 17 Up  iPKP 03 13 47.5 5641°N, 14,9°E,
Um ePKP 03 13 40 Origin time = 09 00 36,
Loyalty Islands Explosion?
(h = 30 km).
" 17 Ka e(P) 09 03 51
" 17 Up — i 09 04 00,0
microns sec
M E 0,4 22 " 18 Unm iPKP 07 29 31,5
M N 1,0 20 Easter Island (h = 30 km).
M z 1.0 20
Ki —— " 18 Up iP 12 12 30.5
microns sec
M E 1,2 18 n 18 Up iP 12 16 28,1 C
M N 1.1 21 is 12 26 13
M Z 1.5 18 nicrons sec
Sk iPKP 03 32 30,8 P E 0.9 3
Um iPKP 03 32 26,3 D P ¥ 0.5 3
Santa Cruz Islands P Z 4,2 3
(h = 230 km), P z' 1.2 1.0
S E 4,1 8
n 17 Up iP 03 32 34.8 S N 9,3 11
ipP 03 32 56,6 il E 52 18
ePP 03 34 11 M N 99 17
microns sec M Z 41 14 0
D = 8500 km = 765 .

pP z' 0,2 1,0
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = Goteborg, Um = Umed
Ka = Karlskrona
1964 1964
Jan, 18 Ki iP 12 16 05,4 ¢  Jan. 18 Magn, = 5.8 (Up,Ki).
cont. iS 12 25 30 cont.,
microns sec " 19 Up iPKP 07 08 48,8
P E 2,2 7 Ki ePKP 07 09 11
P N 0,6 T Un iPKP 07 08 56.8 C
P Z 5.6 T Sandwich Islands
P Z' 0.8 1,5 (h = 30 km).
S E 8,8 10
S N 10 12 n 19 Up iP 08 59 08,7
M E 64 13 nicrons sec
M N 47 15 M E 1.2 16
M zZ 53 12 M N 1.3 16
D = 8050 km = 725 . M zZz 1,1 18
Sk iP 12 16 32,1 C Ki iP 08 58 46.7 D
Gb iP 12 16 47.3 C microns sec
Um iP 12 16 12,2 C M E 1,9 17
iPP 12 19 02,2 M N 1.4 16
iPa 12 20 41 M zZ 3,5 21
is 12 25 45 Formosa (h = 20 km),
Ka iP 12 16 39.8 Magn., = 5.6 (Up,Ki),
Pormose (h = 30 km),
Magn., = 7.0 (Up,Ki). " 19 Ki iP 09 22 12,7 C
nicrons sec
n 18 Up iP 12 44 28,6 P Z' 0.3 0.9
Ki iP 12 44 04.4 Sk iP 09 22 11.3
i 12 44 17,0 Un iP 09 21 50,4 C
Gb iP 12 44 48.4 i 09 22 17.5
Um iP 12 44 12,9 C iPP 09 23 32,4
Formosa (h = 30 Ikm). Ka iP 09 21 27.3
‘ Iran (h = 30 km).
" 18 Up iP 14 57 45,4 D
Ki iP 14 57 23.8 " 19 Up iP 10 05 19.4
Un iP 14 57 30.8
Batan Islands (h = 20 Im). " 19 Ki iPn 12 53 29,3
isSn 12 54 17.9
n 18 TUp iP 15 22 19.5 C iSg 12 54 32.2
D = 410 kmn = 3,7°%
n 18 Up iPKP 19 03 34,0 Sk eSg 12 57 28
microns sec Unm edn 12 55 27
PKP 2' 0.1 1.0 iSg 12 56 01,0
Gb ePKP 19 03 45 Northwest Russia,
Kermadec Islands 69,1°N, 30.0°E.
(h = 30 ¥m). Origin time = 12 52 31,
‘ Explosion?
" 18 Up iP 22 47 3448
microns sec " 19 Up iP 16 24 38,2
P Z' 0,1 1,2 Formosa (h = 30 km).
Ki iP 22 47 37.2 C
microns sec n 19 Up iP 18 23 53,8
P z' 0,1 1,0
Sk iP 22 47 19,0 " 19 Um iPKP 2% 41 20,2 D
Gb  i(pP) 22 47 44.9 Fiji Islands (h = 50 km).
Um iP 22 47 39.7
i 22 48 05,7 " 20 Up iPKP 00 35 29,2
Ka  i(pP) 22 47 58,3 Sk iPKP 00 35 22.5
Dominican Republic Um iPKP 00 35 17.2

(h = 100 km)‘ Kermadec Islands (h = 40 km).
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Up = Uppsala, Ki = Kiruna, Sk

1964
Jan,

1"

"

"

20

20

20

20

20

Ka

Up iP
Ki iP
Un eP 04 59 47
Mindanao (h = 110 Im),

Up  eP 12 40 20

nmicrons seéc
P z' 0,1 0,5
Unm i(P)

Up eP 15 51 30
Formosa (h = 50 km),

Up iP

Up e(PKP) 17 27 35

04 59 58,2
04 59 40.4

15 09 42,7

-9

1964
Jan,
cont,

1"

1t

1

16 52 08,0 C

Ki

Sk

Gb

Un

Ka

iPKP
iSKP

17 27 41.0
17 30 58,7

iPKS 17
nicron
PKP Z' 0,2
SKP Z O.
SKP Z' O
PKS N 2
M E 1
M N 5
M Z 5
(D = 15350
iPKP 17
iSKP 17
i 17
i 17
nicron
PKP Z' 0.7
SKP Z 3.1
SKP Z' 1.3
M E 2,0
M N 3,1
M Z 3.5
(D = 14550
i(PxP) 17
iPKP 17
iSKP 17
iPKP 17
iSKP 17
i(PKP) 17
iPKP 17
ePP 17
iSKP 17
e 17
iSKSP 17
i 17
e(PKP) 17
iPKP 17
iSKP 17

oMo nrnn®

*
]
*
L

31 11
s seéc

1.0

3

1,0

5

28

26

25
km = 138
27 28,4 D
30 37,1
31 28
49 17
S sec

1,1

3
2,0

19

23

23 o
km = 131°),
27 34,3
27 38,1
30 55,2
27 42,6
31 09,9
27 24,8
27 33,3
30 14
30 47,6
36 40
39 46
42 54
27 42
27 48,1
31 10,2

1"

20

20

20

20

20

21

21

22

22

22

22

22

Skalstugan, Gb = Goteborg, Um = Uned
Karlskrona

Loyalty Islands

(h = 140 km),

(PKP) are small-amplitude
forerunners, compared to
the large amplitude PKP
(see G. Payo Subiza and
M. B&th, Geophys. Journ,,
8:496-513, 1964),

Ka iP 19 31 29,5
Up iP 20 37 27,2
Up iP 20 50 22,5
Xi iP 20 50 02,9
Um iP 20 50 09,6
Imzon (h = 50 kn).
Up iP 21 52 45,7
Up iPKP 23 26 06,2 C
nierons sec
PKP Z!' 0,1 0.7
Sk iPKP 23 25 59,5 C
Gb ePKP 23 26 18
Um iPKP 23 25 54,0 C
Ka ePKP 23 26 15
Kermadec Islands
(n = 40 ¥m).
Up iP 11 40 35,1 D
Up iP 20 34 58,8 D
Ki e 04 12 44
i(sg) 04 13 04.4
i(sg) 04 13 45,4
Probably a near shock,
Up iPKP 07 06 10,1
Um iPKP 07 05 52,3 D

Kermadec Islands
(h = 170 ¥m).

Up eP
Up iP
P
Up iP
P
M
Ki iP
P

09 %6 16

12 21 09,7
microns sec
Z' 0,1 0,6

16 09 11,4 D
nicrons see
zZ' 0,9 0.8
N 17 17

16 09 07,4 D
nicrons sec
Z' 0.7 1.0
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Jan.
cont,

22

10~
Up = Uppsala, Ki = Kiruna, Sk =
Ka = Karlskrona
1964
Sk iPp 16 09 27,3 D Jan,
Gb iP 16 09 31.2 D cont.
ipP 16 09 52,5
Um iP 16 09 04,7
is 16 17 33
Ka iP 16 09 19,4 D "
i 16 09 34.8

1

1"

n

)]

22
22

23

23

23

23

23

23

Burma, h = 80 km (Gb).
Magn, = 6.9 (Up,Ki).

Up iP 20 41 24,8
Up eP 22 36 37
Up ePKS 00 22 04
nmicrons sec
PKS E 1,0 6
PKS N 1.4 17
M E 1,5 20
M N 3.7 20
M Z 3.2 20
Ki iPKP 00 18 34,1
iPP 00 20 08

microns sec
M E 2,6 20
M N 1.7 20
M Z 2.8 19

Sk iPKP 00 18 44.9
Gb iPKP 00 18 59,0
Un iPKP 00 18 39,6
i 00 18 51.4
ePP 00 20 29
i 00 28 27
iPS 00 30 17

iSeSP 00 30 34
New Hebrides Islands
(h = 30 knm).
Magn. = 6,2 (Up,Ki),

Up iPp 03 38 33,9
U iP 0% 38 15,5 C
Up iP 05 28 30,5 C
Un iP 05 28 11,6 C
Japen (h = 480 km).
Ki iP 09 22 27,6 D
Kamchatka (h = 30 km).
Up iP 13 55 10.3
microns sec

P Z' 0,1 0.5

Un iP 13 54 51,2

Bonin Islends (h = 420 km).

Up  iP 15 27 12,6 C

n

1"

1]

n

n

23

23
24
24

24

24

24

24

24

25

25

Skalstugan, Gb = Goteborg, Um = Umed

Ki iP 15 27 21,2
Unm iP 15 27 09,7
Ka iP 15 27 18,0 C
Hindu Kush (h = 30 km).
Up iP 20 28 51,9
Up i(P) 00 44 25,2 C
Up eP 05 39 50
Up iP 13 58 17.4
microns sec
P z' 0,2 0,8
Up iP 17 27 44.1 D
ipP 17 29 41.6
eS 17 35 51
nicerons sec
P Z' 0,5 0.8
pP 2' 0.6 1,6
Ki iP 17 27 09,1 D
ipP 17 29 03.5
microns séc
P Z' 0.5 0.9
pP Z2' 0,4 1.5
Sk iP 17 27 41.8 D
ipP 17 29 39.0
Gb iP 17 28 06,1 D
ipP 17 30 04.7
Un iP 17 27 22,7
ipP 17 29 19.7
Ka iP 17 28 03,0
ipP 17 30 03,1
Sea of Japan, h = 600 km
(Up,Ki,Sk,6b,Un,Ka).
Magn. = 6.0 ZUp,Ki).
Up iP 21 42 27.2
microns sec
P z' 0,1 0.9
Ki iP 21 41 40.0
Kurile Islands (h = 30 km),
Up iP 22 01 32,1
Up iP 22 57 16.5
Ki iP 22 57 12,3
Java (h = 90 ¥m).
Up iPKP 12 28 48.8
Kermadec Islands
(h = 15 Im).
Up iP 13 15 01,9 ¢C



@tona

Seismological
Centre
-

-

-11-
Up = Uppsala, Ki = Kiruna, Sk =
Ka = Karlskrona
1964 1964
Jan, 25 TUp iP 19 00 22,9 Jan,
’ conte.
1 25 Um iP 22 59 57,8 D
" 25 Un ip 23 57 56,3 "
" 26 Um ip 05 25 27.4
1
u 26 Ki i(Sg) 05 40 32,3
Un i(sg) 05 41 22,5
1"
" 26 Up iP 09 23 23,0
iPKP 09 27 28,7
e 09 27 40
iSKS 09 33 50 "
i 09 36 34
microns: sec
PXKP 2' 0.1 1.4 n
SKS E 1,7 6
M E 1,9 20 "
M N 2,0 20
M Z 2,9 18 n
Ki e 09 26 24
i 09 27 53 "
iSKS 09 34 06
microns sec
SKS E 3,0 10
Gb iP 09 23 09,1 C
Um iPP 09 27 50,5 €
iSKS 09 34 00
i3 09 35 17
eSP 09 36 50
iPKKP 09 39 09.5
Ka iP 09 23 16.3
Peru (h = 120 km).
" 26 Up iP 10 14 02,4
nicrons sec
P z' 0,1 1,0
Ki iP 10 13 40,0
Un iP 10 13 47.8
i 10 13 52,1
Formosa (h = 40 km),
u 26 Unm iP 12 16 24.4
Japan (h = 160 km).
n 27 Up eP 01 23 07
microns sec
M E 1.9 20
M N 4,0 27
M z 2,6 20
Ki iP 01 24 07.1 D
Sk iP 01 23 17,0
Um iP 0l 23 36,5 D
esS 01l 32 31

27

27

27

27

27
28
28

28

Skalstugan, Gb = Goteborg, Um = Umed

Un i 01 36 32
Atlantic Ocean
(h = 30 km),
Up iP 13 45 11,0
i 13 46 06,2
Up iP 15 02 00,2
Gb i(P) 15 Ol 04.4
Up iPKP 15 55 53,8 C
Santa Cruz Islands
(h = 170 ¥m),
Ki iP 18 01 25,7
Kamchatka (h = 30 km),
Up iP 20 36 50,5
Up iP 09 08 43,5
Up iPp 09 21 58.1
Up iP 14 16 40.9 C
ipP 14 17 21
isP 14 17 44
isPP 14 19 16
isS 14 22 39
isS 14 23 45
microns sec
P E 2,4 2
P ¥ 1l.,4 2
P z' 1,0 0.5
pP E 3.8 3
S E 4,6 4
S N 4,3 3
M E 26 14
M N 33 12
M Z 38 14 o
D = 4600 km = 413 .
Ki iP 14 16 50,0 C
ipP 14 17 32
iX 14 17 45
isP 14 17 55
ipPP 14 19 01
iPPP 14 19 18
isS 14 22 55
isS 14 24 00
i 14 24 17
nicrons sec
P E 6,0 6
P N 2,1 6
P Z 9,0 6
P z' 1,5 0,8
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Up = Uppsala, Ki =

1964
Jan.
cont.

28

-]l2-
Kiruna, Sk =
Ka = Karlskrona
1964
Xi microns sec Jan.
S E 13 10 cont,
S N 10 9
M E 35 10
M N 28 11
M 7z 58 15 o
D=4800 km = 43,
Sk iP 14 17 06,6
Gb iP 14 17 02,3 C
ipP 14 17 45,5
Um iP 14 16 39.6 C
ipP 14 17 19.0
iX 14 17 33
ipPP 14 18 54
isPP 14 19 06
is 14 22 29
Ka ip 14 16 45,6 C
ip?P 14 17 27,9
Hindu Kush, h = 200 km
(Up,Ki,Gb,Um,Ka).

Magn, = 6.9 (Up,Ki).

The time difference between
the unidentified phase X
(Ki,Um) and pP is 13-14 sec,

approximately the time
required for a P to traverse

the crust twice.

" 28 Up  iP 18 14 44,2 D
n 29 Unm iP 07 53 39,7
" 29 Up iP 09 00 43,9
Ki iP 09 00 28.2
microns sec
P z' 0,1 1.0
Un iP 09 00 33,6 C
Celebes Sea (h = 130 km),
" 29 Um iP 12 52 57.2 D
n 30 Ki iP 09 18 26,8
Unm iP 09 18 36,6
Sulu Sea (h = 30 km),
" 30 Up  iP 16 34 58,0 D
" 30 Um iP 17 32 33,8 D
Volcano Islands (h = 30 kn).
" 30 Up iP 17 51 05,4
is 17 55 31

microns sec
P N 0.4 3
P z' 0,1 0,8
S E 2,0 10

1"

30 Up

30
31

31

31

Ki

Sk
Gb

Un

Ka

Skalstugan, Gb = GGteborg, Um = Umed

microns sec

S N 3,2 9

M E 2.4 13

M N 5.4 11

M Z 5,6 10 o

D = 2650 km = 24",

iP 17 52 09,8

eld 18 00 42
microns sec

P Z2' 0,2 1,1

M E 5,5 8

M N 1,5 14

M Z 3,5 10

eP 17 51 47

eP 17 51 02

i 17 51 10.2

iP 17 51 34,5

is 17 56 08

iSn 17 56 31

iP 17 50 34.8

Turkey (h = 40 km),
Magn, = 5.5 {Up,Ki),

Up iP 20 38 30,5
Ki  iP 04 26 12,4
Un iP 04 26 41,9
Alaska (h = 30 km),
Up  iP 09 28 15,3
Sk eP 09 28 56
Un iP 09 28 49,9
i(pP) 09 29 09,2
Xa eP 09 27 39
Greece (h = 80 kn).
Up  iP 12 17 5347
Markus Bath

November 28, 1964
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UPPSALA,

Uppsala Up): 59251.5'N,
Kiruna Ki): 67050.4'N,
Skalstugan (Sk): 63 34.8'N,
Goteborg Gb):  57.41.9'F,
Umesd gUmgz 63 48.9'N,
Karlskrona (Ka): 56 °09,9'N,
FEBRUARY 1 -29
2886000800000 0600000aB000
1964
Peb. 1 Up iP 01 58 52,3
Ki iP 01 57 58,8
microns gec
P Zz' 0,1 1,0
Sk eP 01 58 29
Um iP | 01l 58 26,0
ipP 01 58 36,0
Aleutian Islands.
h = 40 km (Um).
n 1 Up 1P 02 45 19.7
Um iP 02 44 57.0
Japen (h = 30 km).
" 1 Up eSg 04 16 31
i 04 16 49,8
Xi ePn 04 12 56
i 04 13 20.8
iSn 04 13 41.6
iSg 04 13 58.8
D = 430 km = 3.99°,
Sk iPg 04 13 13,2
isSg 04 13 57.0
D= 43Okm= 3-90‘
Um iPn 04 13 23,8 C
i(sn) 04 14 27.8
iSE 04 14 52,5
D =670 ¥km = 6.0°,
Atlantic Ocean, off

KIRUNA,

SKALSTUGAN,

CGOTEBORG,

UMELR and KARLSKRONA

0.

Norwegian coast, 67,7 N,

10.0°E (= 0.29), Y
Origin time = 04 11 52,

n 1 Up iP 09 32 15,3
Ki iP 09 31 42,4
Bonin Islends (h = 70 km).

17
20
12
11
20

O 00000

1964
Feb.

n
"

n

n

"
i

n

37.6'E
25.0'E;
16.8'E;
58,7'Bj
14.2'E;
15735.5'E;

.

1

1964

es e

h=14m

h = 390 m

h = 580 m

h=66mn

h=16m

h=11m
Up ipP 11 38 02.4
Unm iP 11 37 55.8
Nepal (h = 30 km),
Up iP 11 51 32,7
Un iP 03 55 38,6
Um iP 05 38 01,5

i 05 38 16.1

Ki iP 06 33 20,0
Um iP 06 32 51,8
Um ip 06 44 59,6
Panama (h = 40 km).
Up iP 09 06 36.2

microns sec
M BE 6.4 17
M N 5.4 18
M Z 9,2 18

Ki iP 09 06 12,8

microns sec
M E 2.7 19
M N 3.4 16
M Z 3.6 15

Sk iP 09 06 42.9
Gb ip 09 07 00.1
Um ip 09 06 20,5
Pormosa (h = 30 kmg.

Magn. = 6.0 (Up,Ki .

Um iP 09 24 11.9
Un iP 23 12 25.1
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = Giteborg, Um = Umed
Ka = Karlskrona
1964 1964
Feb, 3 Unm iP 01 16 58,7 Febe 5 Up microns sec
cont, M N 5.8 18
" 3 Um iPp 0l 34 40,3 M Z T.5 18
Ki iP 11 41 04.4
" 3 Um iP 04 46 56,6 mierons sec
P Z' 0.1 1,2
" 3 Um iP 04 54 13,9 M E 12 18
M N 8.3 20
" 3 Ki iSn 05 45 37.8 M Z 15 18
isSg 05 46 00.4 Sk eP 11 41 40°
D =530 km = 4,89, Gb iP 11 42 04.6
Um iSn 05 46 23,7 Um iP 11 41 21.2 |
iSg 05 47 10,3 Japan (h = 50 km).
D= 740 km = 6070. Magn. = 6-:1 (Up,Ki)o
Northwest Russia,
68.,1°N, 33.0°E, - " 5 Ki i(PP) 11 56 18.3
Origin time = 05 43 25. microns sec
Explosion? (pP) 2' 0,1 1,0
Fiji Islands (h = 410 km).
" 3 Sk iP 15 13 05.1
" 5 Up i(®P) 13 09 35.8
" 3 Up iP 19 05 19.3 microns sec
Ki iP 19 04 42,1 (P) z' 0.1 1.0
Kurile Islands (h = 30 km).
u 5 Ki i(Pg) 16 24 09,3
u 3 Up iP 19 05 50.9 iSg 16 24 58.0
Kurile Islands (h = 40 km), Um iSg 16 26 41,6
Agreement with the USCGS . Probably northwest Russia.
solution not quite
satisfactory in this and " 6 Up iP 04 48 13,6
the preceding case. Ki iP 04 48 18.2

Colombia (h = 140 im).
" 3 Gb iPKP 20 24 23,8 C

South of Piji Islands n 6 Ki ip 07 53 45,3
(h = 510 kmg. Aleutian Islands
, (h = 30 xm).
" 3  Ki iP 21 15 14.0
Um iP 21 15 29.4 n 6 Up iP 13 18 00,1 C
Japan (h = 50 km). i 13 18 03,3
is 13 26 39
" 4 Up eP 01 04 14 i 13 26 43
microns sec
" 4 Up iP 10 13 09.2 P N 6.8 6
Ki iP 10 12 20.2 P Z 9.4 6
Um iP 10 12 42.4 P Z' 1.8 1.5
Kurile Islands (h = 40 km). S E 26 15
S N 39 15
" 4 Up iP 20 35 46.1 M E 42 20
microns sec M N 110 23
P Z' 0.1 0.6 M 7z 96 22
D = 7150 ¥m = 643°,
" 5 Up iP 11 41 43.9 Ki iP 13 17 06.9 C
microns sec i 13 17 09.9
P Z 4,1 5 i 13 17 49
P zZ' 0,1 0.8 iPa 13 20 27
M E 6.1 20 i 13 21 09
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‘ Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = Goteborg, Um = Umed
Ka = Karlskrona
1964 1964
Feb, 6 Ki is 13 24 56 Feb. 6 Up iP 19 23 42,3
cont. i 13 25 00 Un iP 19 23 26.5
microns sec Ryukyu Islands,
P N 6.7 17 Origin time = 19 11 43.
P Z 13 5
P Z' 1,9 1l.1 " 6 TUp iPKP 20 52 51.1
S E 40 15 Sk iPKP 20 52 37,0
S ¥ 9.3 10 Un iPKP 20 52 32,3
S Z 20 13 Kermadec Islands
M E 87 18 (h = 30 km),
M N 100 21
M Z 170 21 o " 7 Ki iP 00 20 21.6
D = 6300 km = 563 . Kodiak Island (h = 30 Ikm).
Sk iP 13 17 34.6
i 13 17 37.2 " 7 Ki iP 01 57 25.3
Gb irp 13 18 13,0 C is 01 59 13.7
i 13 18 15,9 Um iP 01 58 23,2
Un iP 13 17 34.5 C is 02 01 04.0
i 13 17 37.4 i 02 01 20.3
is 13 25 52 i 02 02 41.7
Ka iP 13 18 23,6 Svalbard region (by
i 13 18 26.3 combination with readings
Kodiak Island (h = 30 lkm). from Finland, Norway and
Magn. = 7.1 (Up,Ki). Greenland).,
P and S phases are multiple Origin time = 01 55 08,
with a small-amplitude P Agreement between data not
followed within an average quite satisfactory.
of 3 sec by a large-
amplitude P (Up,Ki,Sk,Gb, n 7 Up iP 08 46 16,1 C
Um,Ka), the corresponding Sk iP 08 46 18.3
interval for S being 4 sec Ryukyu Islands (h = 50 km).
(UP1K1)~
" 7 Up ip 13 10 07.0 C
n 6 Up ip 13 24 20.5 C microns sec
microns sec P Z' 0.2 1.1
P 2' 0.2 1,0 M E 1,8 19
Ki iP 13 2% 27.0 C M N 2.4 20
microns sec M 2 3.4 21
P Z' Oa5 lnl Ki iP 13 09 25.6
Sk iP 13 23 54.3 C ipP 13 09 36.8
Gb iP 13 24 33,1 C microns sec
Um iP 13 23 54.3 C P Z' 0.2 1.0
Kodiak Island (h = 30 km), M E 3,0 20
M N 2,5 16
n 6 Up iP 19 20 56.7 M Z 6,1 16
microns sec Sk iP 13 09 59.4 C
M E 1.6 17 Gb iP 13 10 27.6 C
M N 2.2 16 Um iP 13 09 43.8 C
Ki iP 19 20 30.6 Japan., h = 50 km (Ki,Um).
microns sec Magn. = 5.8 (Up,Ki).
M E 1.4 11
M N 1.5 14 n 7 Up iP 13 30 54,7
M Z 1.8 11
Um iP 19 20 40,5 D " 7 Ki iP 14 44 06.8

Ryukyu Islands (h = 30 km).
Magn. = 5.6 (Up,Ki). " 7 Up iP 19 04 10.3 D
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) Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = Goteborg, Um = Umed
Ka = Karlskrona
1964 1964 o
Febe 7 Up iP 20 35 10,5 D Feb., 8 10.,2°E, .
cont. Origin time = 20 11 40.
" 7 Up ip 21 50 20,2
Ki eP 21 49 53 " 8 Up ePKP 21 39 10
Um iP 21 50 04.0 Un iPKP 21 38 57,1
Ryukyu Islands (h = 50 km).
" 8 Um iPp 22 26 38,5
" 8 Up iP 06 34 43.5 Kurile Islands (h = 50 km),
iPP 06 35 33,1
Ki ip 06 35 19,6 " 9 Up 1(PKP) 02 18 18,2
iPP 06 36 30.3 iPKP 02 18 31.3
Unm iP 06 34 55,8 iSKP 02 21 15.5
Iran (h = 30 km). microns sec
SKkp z' 0,1 1,0
" 8 Up iP 06 39 06,2 Ki iPKP 02 18 15.7 C
Kurile Islands (h = 30 km)., iSKP 02 20 47.9
Sk eSKP 02 21 08
n 8 Up eP 10 09 01 Gb iSKP 02 21 24,5
Ki iP 10 08 41.5 Unm i(PKP) 02 18 12,0
Mindanao (h = 60 km). iPKP 02 18 21,7
iSKP 02 21 0l1.6
n 8 Up iP 11 28 32,4 D Ka i(PKP) 02 18 30.5
microns sec Fiji Islands (h = 480 km).
P Z' 0.3 0.5 At Up and Um, PKP has much
Ki iP 11 27 38,7 D larger amplitude than (PXP).
microns sec
P Z' 0.4 1.0 " 9 Um e(P) 051001
Sk iP 11 28 12,5 D i 0% 10 09,8
Gb ip 11 28 49,9 D
Um iP 11 28 04.6 D " 9 Unm iP 06 15 01,6
Ka iP 11 28 56,3 Red Sea (h = 30 km).
Aleutian Islands
(h = 60 xm). " 9 Up ip 16 20 16.5
Magn. = 6.5 (Up,Ki), Ki ip 16 20 18.3 C
Sk iP 16 20 32,4
n 8 Up iP 12 03 37.5 C Gb iP 16 20 31.6
i 12 03 42,6 Unm iP 16 20 13.9 C
Kamchatka (h = 30 km). Sumatra (h = 30 km).
"8 Up isn 20 14 53.6 " 9 Up 1(P) 19 05 08.2
iSg 20 15 40.3
= 800 ¥m = 7.2°. " 10 Up iP 03 55 26.7
Ki oP® 20 12 54 Um iP 03 55 25,2 D
iSn 20 13 38,4 Hindu Kush (h = 250 km).
iSg 20 13 55,3
D = 470 km = 4.2°, " 10 Up i(p) 13 45 19.5
Sk i(Pn) 20 12 20.2
iSn 20 12 59.0 " 10 Up iP 17 41 12,0
iSg 20 13 16,0 Ki iP 17 41 11,0
D = 300 km = 2,7°, Um iP 17 41 09.2
Um eP® 20 13 11 i 17 41 22,5
iPg 20 13 19.8 Sumatra (h = 30 km).
iSg 20 14 19.5
i 20 14 33,7 n 10 Sk iP 22 20 0l.4
D = 560 km = 5,0°, Tadzhik SSR (h = 50 km).
Atlantic Ocean, off /

Norwegian coast, 66.4°N,\/ " 11 Up iP 06 45 20.4
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = GOteborg, Um = Umed
Ka = Karlskrona
1964 1964
Febe 11 Kurile Islands (h = 130 km). Feb. 12 Up microns sec
conte: cont. M N 2,3 22
" 11 Up iP 10 40 15,9 C M Z 2.3 23
Ki -
" 11 Up iP 11 01 25,3 D microns sec
M E 1,2 21
" 11 Ka iPg 14 35 28,0 M N 0.9 19
iSg 14 35 29,5 M Z 1,0 18
D =10 km = 0,19, Um iss 23 12 47
Loeal explosion? Samoa Islands (k = 30 Ikm).
Magn. = 6,0 (Up,Ki),
" 11 Up ip 15 07 50,0
" 12 Up iP 23 59 31,7 D
" 11 Unm iP 20 22 29,0 microns sec
P Z' 0.1 1.3
" 11 Up iP 20 41 29,5

" 13 Um 4P 0L 53 52,1
" 11 Um  4PKP 21 48 30,5 Ryukyu Islands (h = 130 km).

Solomon Islands

M E 1.1 19

(h = 100 ¥xm), " 13 Up eP 02 16 05
i(pP) 02 16 19.6
n 12 Ki eP 08 26 08 i 02 16 48.4
Sk ePP 08 27 15 Ki eP 02 15 39
Turkmen SSR (h = 30 km), Gb eP 02 16 40
Un iP 02 15 48,3
n 12 Um  iP 08 53 16.4 i(pP) 02 16 03.5
Ryukyu Islands. h = 60 km
" 12 Um 4P 18 01 49.4 (Up,Um).
Kurile Islands (h = 30 km).
" 13 Unm eP 05 10 05
" 12 Up — i 05 10 17,0
microns sec
M E 709 19 " 13 Um iP 05 18 3902
M N 5.7 19 Hindu Kush (h = 70 km).
M 7z 12 19
Ki ePS 20 59 43 " 13 Ki iPn 05 50 40.1
_ microns sec iSn 05 51 35.2
M E 4.9 21 iSg 05 51 58,6
M N 6.3 20 D = 510 km = 4,6°,
M Z 4.1 18 Sk eSg 05 54 32
Un iPS - 21 00 09 Um iSn 05 52 20.6
i .21 04 47 isg 05 53 01,0
eSS 21 05 58 D= T10 km = 6.49,
i 21 09 54 Northwest Russia, 67.8°N,
Admiralty Islands 32,5°E, .
(h = 30 xm). Origin time = 05 49 28, |
Magn. = 6.5 (Up,Ki). Explosion?
" Up i(P) 21 14 40,9 13 Up ip 08 11 21.6
n Um ip 21 41 01.7 13 Up eP 10 14 29
microns sec
" Up iPKS 22 56 42 M E 1.3 17
microns sec M N 1.5 15
PKS N 0.8 5 M Z 1.0 20
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = Goteborg, Um = Umed
Ka = Karlskrona
1964 1964
Feb. 13 Ki iP 10 14 11.8 C Feb, 14 Off west coast of Sweden,
cont, microns sec cont. 58.2°N, 11.1°%E (% 0.1°). .-
M E 0.9 15 Origin time = 10 25 44.
M N 2,0 20 Explosion?
M Z l.1 13
Unm eP 10 14 14 " 14 Up iSg 10 35 35.8
Yunnan Province, China microns sec
(h = 30 ¥m)., Sg Z' 0,1 0.5
Magn. = 545 (Up,Ki). Sk eSg 10 36 27
Gb iPg 10 33 44.8
Up iP 14 00 49.6 iSg 10 33 53.4
iPP 14 02 23,1 iL 10 23 57.0
microns sec = 80 km = 0,7°.
P Z' 0,1 1.0 Um iSg 10 37 21,2
M E 1.2 16 Ka iSg 10 35 14.2
M N 2,2 11 Off west coast of Sweden,
M z 2,0 18 58, 29 N, 11.1 °g.
Ki ir 14 00 52,5 Orlgln time = 10 33 29,
iPP 14 02 27.9 Explosion?
microns sec
P Zz' 0.1 1.0 " 14 Up iSg 10 43 47.4
M E 1.0 11 Sk eSg 10 44 39
M N 3.4 13 Gb iPg 10 41 58.4
Sk iP 14 01 13.3 iSg 10 42 07.1
iPP 14 02 56,0 iL 10 42 09.9
Gb eP 14 01 13 = 80 km = 0,7°,
iPP 14 02 55,0 Off west coagt of Sweden, -
Um  iP 14 00 44,6 58,2°N, 11.1°E. 4
i 14 00 50.8 Origin time = 10 41 41,
isP 14 01 58,1 Explosion?
i 14 10 57
Ka iP 14 00 59.4 " 14 Up iP 15 58 38,7
iPP 14 02 33,5 Xi eP 15 59 14
Tadzhik SSR (h = 140 km). Sk eP 15 59 14
Magn. = 5.7 (Up,Ki). Gb eP 15 58 51
Um el 15 58 51
" 14 KXi eP 07 06 59 Ka iP 15 58 30,0
Sk iP 07 07 37.4 Iran (h = 50 km).
Gb iP 07 07 50.4
Um ip 07 07 07.9 C " 14 Unm iP 16 32 15,2 C
1(pP) 07 07 20.6
Japan (h = 30 km). " 14 Up  iPKP 16 48 19.7
ePS 16 59 08
" 14 Up iP 08 34 30,2 microns sec
Hindu Kush (h = 200 km). M E 5.5 22
M N 7.6 23
n 14 TUp iPg 10 26 59.6 M Z 9.8 23
iSg 10 27 52,0 Ki ePKP 16 48 08
D = 440 km = 4,0°, microns sec
Sk eSg 10 28 41 M E 8.4 23
Gb iPg 10 26 00.8 M N 10 24
iSg 10 26 09.6 M Z 11 23
iL 10 26 13,2 Sk iPKP 16 48 20.7
D=80 km = 0.7°, Gb  iPKP 16 48 27,5
Um iSg 10 29 34.9 Um iP 16 44 25 D
Ka isSg 10 27 27.3 iPKP 16 48 14.7
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = Goteborg, Um = Umed
Ka = Karlskrona
1964 1964
Feb, 14 Um iPP 16 48 56 Feb., 16 Gb iP 00 24 3%6.2
cont. eSKS 16 55 07 cont. Um iP 00 24 39.3 C
i 16 57 44 iPecP 00 26 49.7
iPS 16 58 45 Xa iP 00 24 14.0 C
ePKKP 16 59 08 Iran (h = 40 km).
1SS 17 04 33 Magn. = 5.9 (Up,Ki).
(D = 12450 ¥m = 112°).
Ka ePKP 16 48 27 n 16 Un iPKP 01 56 15,6
New Britain (h = 60 km). New Hebrides Islands
(h = 110 km).
" 14 Um eP 20 10 30
" 16 Ki eSn 04 57 02
" 15 Ki ePn 05 34 53 iSg 04 57 23.4
iSn 05 35 39.0 Sk eSg 04 59 50
iSg 05 35 57.6 Um eS®E 04 57 58
D = 420 kn = 3,8°, iSg 04 58 15.6
Sk eSg 05 38 33 Northwest Russia,
Um  iSn 05 36 22,5 67.4°N, 31.4°E, Y
iSg 05 37 03.3 Origin time = 04 55 04,
Northwest Russia, Explosion?
67.9°N, 30,5°E,
Origin time = 05 33 K2, v " 16 Up iP 05 14 30,1
Explosion? Unm iP 05 14 11.4 D

Japan (h = 420 km).
" 15 Up i(P) 12 13 23.8 C

n 16 Up iP 21 12 16,8
" 15 Up eP 13 18 17 Ki eP 21 11 32
Ki iP 13 17 26.2 Um eP 21 11 51
microns sec Kurile Islands (h = 80 km),
P Z' 0.1 1.0
Gb iP 13 18 33,7 " 16 Um iPKP 21 53 08,0
Um iP 13 17 52,7 New Britain (h = 50 km).
iPeP 13 18 29,4
Ka iP 13 18 42.6 u 17 Um ip 03 16 44.8
Aleutian Islands
(h = 50 km), " 17 Up iP 06 02 29,7
Ki eP 06 02 02
b 15 TUp iP 13 20 30.3 microns sec
Sk iPp 13 20 04.5 M E 0.5 13
Um iP 13 20 03,1 M N 0,3 13
Aleutian Islands. M Z 0,56 12
Unm eP 06 02 14
" 15 Um iPKP 22 20 37,7 i(pP) 06 02 27.6
Solomon Islands Formosa (h = 30 km),
(h = 50 xm).
n 17 Ki ip 12 23 51.6
n 16 Up iP 00 24 25,1 C Un ip 12 23 13,0
i 00 24 44.8 Switzerland (h = 30 km).
microns sec
P Z' 0.1 0.6 " 17 Up ip 15 18 39,4
Ki iP 00 25 03,9 C Um iP 15 18 22,8
iPP 00 26 41,3% Japan (h = 70 km),
microns sec
P Z' 0.1 0,9 n 17 Um iSKP 17 04 04.2
Sk iP 00 25 00.7 C Fiji Islands (h = 550 km).

e 00 26 14
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i Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = Goteborg, Um = Umed
Ka = Karlskrona
1964 1964
Pebdb, 18 Um ePKP 01 50 18 Feb, 19 Um e 13 00 35
New Hebrides Islands iSg 13 01 03.6
(h = 80 xm).
n 20 Up ip 00 48 01.8 D
" 18 Up iP 03 58 30,3 C
i 03 58 35,6 " 20 Up iP 02 58 08,2
microns sec Aleutian Islands
P Z' 0.2 0,5 (h = 30 km).
Ki iP 03 58 24,6
Sk iP 03 58 47.0 C n 20 Up iP 03 37 52.3 C
Gb iP 03 58 50.9 C Gb iP 03 38 09.3
Unm iP 03 58 22,5 C Un iP 03 37 24.7
i 0% 58 28,2 Aleutian Islands
Ka iP 03 58 39,2 (h = 30 xm).
Bhutan (h = 30 km).
" 20 Up iP 03 41 36.3
" 18 Up iP 04 58 58,7 Um iP 03 41 08.5
Um iP 04 58 42,1 C (Aleutian Islands).
Mariana Islands (h = 80 km).
n 20 Up iP 04 02 34.6
u 18 Up iPKP 05 01 32,9 Um iP 04 02 07.5 C
Ki iPKP 05 01 18.2 D Aleutian Islands
Sk iPKP 05 01 27,0 (h = 30 xm).
Um ePKP 05 01 25
Tonga Islands (h = 290 km), " 20 Up iP 08 46 28,0
microns sec
n 18 TUp iP 06 50 44.5 P Z' 0.1 0.5
Kurile Islands (h = 30 km). Ki iP 08 45 41,2 C
Sk eP 08 46 17 C
" 18 Ki iP 12 26 51.2 C Gb iP 08 46 49,4 C
microns sec Un iP 08 46 03%.1 C
P Z' 0.1 1.1 iPcP 08 46 39,3
Um eP 12 26 38 Ka iP 08 46 51,2 C
Azores (h = 30 ¥m). Kurile Islands (h = 50 km).
" 18 Up iP 17 15 32,7 " 20 Up iP 10 04 50.5
microns sec microns sec
P z' 0.1 0.8 P Z' 0,1 0.5
Ki iP 17 15 41.6 M E 1.9 20
Sk iP 17 15 58.2 M N 2.2 18
Un iP 17 15 30.9 M Z 2,7 17
Hindu Kush (h = 220 knm), Ki iP 10 04 03.7
microns sec
u 18 Up iPp 22 54 52,3 M E 2,1 18
i 22 55 01,4 M N 1,9 18
Unm eP 22 54 27 M Z 2.4 16
Kurile Islands (h = 40 km), Sk iP 10 04 40.1
Gb iP 10 05 12,3
n 19 KXi iP 06 41 07.8 i(pP) 10 05 21.8
Azores (h = 30 km). Um iP 10 04 24.4
is 10 12 57
" 19 Ki iP 09 29 00.9 iSeS 10 14 21
Java (h = 50 km). Ka iP 10 05 13.3%

Kurile Islands (h = 50 km),
" 19 Up iPKP 10 17 06.7
Fiji Islands (h = 600 km), " 21 Unm iP 00 17 23,1
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Up = Uppsala, Ki

1964
Feb.
cont,

1t

1"

"

"

1

"

n

"

21

21

22

22

22

22

22

22

23
23

-9
= Kiruna, Sk =
Ka = Karlskrona
1964
Um i 00 17 38.3% Feb.
Bonin Islands (h = 30 km). cont.
Ki iP 17 22 18,1 n
Um eP 17 22 05
Azores (h = 30 km). n
Up iPKP 02 07 1646
microns sec "
PKP Z' 0,1 0,7
Ki iPKP 02 06 45.9
microns sec
PKP 2' 0.1 1.0
Sk 1iPKP 02 06 59,2
Gb iPKP 02 07 31,7
Um iPKP 02 06 53,5
Ka iPKP 02 07 31.7
New Zealand (h = 200 km).
Up iP 08 36 33.3
Up iPKP 09 10 16,9 ¢C
microns sec
PRKP Z' 0,3 0.9
Ki ePKP 09 09 55
Sk iPKP 09 10 09,8 C
Gb iPKP 09 10 25,5
Um iPKP 09 10 03.8
Ka iPKP 09 10 26,5 C
Kermadec Islands
(h = 30 ¥m).
Up iP 16 15 50.9 D
Ki iP 16 15 18.1
Um iP 16 15 31,6
ipP 16 17 07.4
Japan., h = 430 km (Um). "
Up iP 18 01 42,3
Um eP 18 01 14
Kurile Islands (h = 60 km), "
Up iP 21 28 15.4 "
Ki eP 21 27 50
Sk iP 21 28 18.8
Gb iP 21 28 35.4
Un iP 21 27 59.9
Ka iP 21 28 32,6
Ryukyu Islands (h = 50 km).
Unm iP 02 03 16,9
Ki e§Sg 05 03 52
Sk e(Sg 05 06 27
Unm i 05 04 41,2
iSg 05 04 56.9

23

23
23

23

24

24
24

Skalstugan, Gb = Goteborg, Um = Umed

Northwest Russia.

Explosion?
Up ip 07 14 50.8
Xi eP 19 48 20
Azores (h = 30 km).
Up iP 22 45 47.6 C
is 22 49 37
iLg2 22 52 41
microns sec
P Z' o.l 005
s E 0.6 6
S N 1.3 8
M E 8.0 14
M N 4,5 10
M Z 4,5 16 o
D= 2350 km = 21,
Ki iP 22 47 01.3
ipPP 22 47 43.9
e(Sn) 2252 10
ilg2 22 56 39

microns sec
M E 6,2 15
M ¥ 2.5 12
M Z 3,1 12

Sk iP 22 46 31.3
Gb iP 22 45 39.4
Um iPp 22 46 25,2 C
is 22 50 48
i 22 52 18
Ka iP 22 45 11.6

Aegean Sea (h = 30 km).
Magn, = 5.4 (Up,Ki).

Up iPKP 05 21 05,4
South of Piji Islands
(h = 290 kmg.
Um el 08 03 14
Up iP 10 04 14.1
i 10 04 20.5
microns sec
P Z' 0,2 1.3
Ki iP 10 04 38.5
i 10 04 43.4
microns sec
P Z' 0.1 1.3
Gb iP 10 04 32,2
Unm eP 10 04 22
i 10 04 29.2

Chagos Islands (h = 30 km),

Magn-o = 5,7 (Up,Ki)o
P is multiple, the first
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = G&teborg, Um = Umed
Ka = Karlskrona
1964 1964
Feb, 24 small-amplitude phase Feb, 24 Unm is 23 40 15
cont. being followed within cont, iLi 2% 42 50
6 sec (as average) by a Aegean Sea (h = 15 ¥m),
larger-amplitude phase
(Up,Ki,Um)., " 25 Unm eSS 01 08 56
Prince Edward Island
" 24 Up iP 11 37 21,0 (h = 30 km).
iPP 11 37 50.4
Xi iPp 11 38 26.2 C " 25 Um iPKP 03 27 53.2
microns sec South of Australia
P z' 0.1 1,0 (h = 30 km),
Um iP 11 37 55.1
Turkey (h = 30 km)., " 25 Up iP 04 15 36,2 D
microns sec
" 24 TUp iPKP 16 37 38,2 P Z' 0,2 0.6
i 16 37 44.8 Ki iP 04 15 02.4 D
microns sec microns sec
PKP Z' 0.1 0.5 P Z' 0.1 0.9
Sk iPKP 16 37 35,6 Sk iP 04 15 33.3 D
Um iPKP 16 37 27.4 iPP 04 18 26,2
Kermadec Islands Gb iP 04 15 55.8 D
(h = 380 km), Um iP 04 15 16,7 D
Ka ipP 04 15 53.9
" 24 Unm ePKP 19 03 13 D South of Japan (h = 370 km).
New Hebrides Islands
(h = 170 im). " 25 Ki iPn 05 50 18,6
iSn 05 51 14,2
" 24 Unm iPKP 20 18 14.8 iSg 05 51 31,1
New Hebrides Islands D= 470 km = 4.20.
(h = 240 xm). Sk e 05 53 33
eSg 05 54 12
" 24 Up iP 21 O7 47.4 C Um iSn 05 51 59,3
Um iP 21 07 28.8 iSg 05 52 42,7
South of Japan Northwest Russia, 68.0°N,
(h = 500 xm), 31,7 E. Origin time = L
05 49 14. Explosion?
" 24 Sk iPp 23 12 22,2
Aegean Sea (h = 60 km), " 25 Up iP 10 15 35.5 D
Ki ip 10 14 48,3
" 24 Sk iP 23 26 50,2 Um eP 10 15 08
Um eP 23 26 45 Kurile Islands (h = 50 km).
(Aegean Sea).
" 25 Up i(P) 15 07 07.7
" 24 Up iP 23 35 08.4
microns sec " 25 Um iP 16 20 19.6
M E 2.1 16
M N 0.9 11 " 25 Up  iP 19 02 34.4
M Z 0.9 10
Ki - n 25 Up iPp 19 07 55.5
microns sec
M E 1.3 12 " 25 Up iP 20 39 45,9 C
M N 0.9 14 microns sec
M Z l.4 13 P Z' 0.1 0.5
Sk iP 23 35 51.4
Unm iP 23 35 46,6 D " 25 Up i(P) 20 42 03,0

iPP 23 36 37
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Up = Uppsala, Ki = Kiruna, Sk =
Ka = Karlskrona
1964 1964
Feb, 25 Up iP 23 15 15.7 D Feb.
" 25 Up iPKP 23 4% 12.8 "
i 23 43 17.0
microns sec
PKP 7Z' 0.1 0.6 "
Sk iPKP 23 4% 05,9
Gb ePKP 23 43 25
Unm iPKP 23 43 00.0
Kermadec Islands
(h = 50 xm).
1)
" 25 Up iPKP 23 50 23,2
Kermadec Islands
(h = 300 km).
" 26 Ki iP 07 33 36,2 D
is 07 35 16,2

microns sec
S Z' 0.1 O.Z
9.

D = 1000 km =
Sk eS 07 37 38
e 07 38 33 "
Unm eP 07 34 30
eS 07 36 48
Svalbard (h = 30 km).
n 26 Un iPKP 09 11 21.4
i 09 11 33,1
Macquarie Island "
(h = 30 ¥m).
1"
" 26 Ki iP 09 19 00,3
Kodiak Island (h = 30 km).
: 14
u 26 Up iP 09 24 38,5
Ki iP 09 25 12,7
Sk iP 09 25 12,2
Unm iP 09 24 50.8
Iran (h = 30 km).
" 26 Up eP 18 27 51
Ki iP 18 27 31,5
microns sec
P Z' 0,1 1,0
Sk iP 18 27 52,8
Um iP 18 27 37.4

Talaud Islands
(h = 130 ¥m).,

" 26 Up iP 19 19 3%1.,8 C
u 26 Unm iPKP 21 36 30,9

Tonga Islands (h = 30 km),
n 26 Um eP 23 03 32

27
27

27

27

27

27
27

27

Skalstugan, Gb = Goteborg, Um = Unmes

Up ip 01 16 45.4
Sk iP 01 42 58,6
(Greece).
Up iP 02 43 38.3
Ki eP 02 44 21 .
Um iP 02 43 50.1
i 02 43 58,6
Tanganyika (h = 30 km).
Up iP 09 09 50,5
elgl 09 23 11
Ki iP 09 09 41.8
microns sec
M ¥ 1.3 12
M Z 0.8 12
Sk iP 09 10 09,2 ¢C
Um eP 09 09 40
ePP 09 11 02
Kazakh SSR (h = 30 km),
Xi iP 11 48 03,8 D
microns sec
P Z' 0.1 1,0
Sk iP 11 48 02,3
Um eP 11 48 14
Mexico (h = 30 km).
Unm iP 13 49 46,9
Up  iP 14 21 35,0
Ki eP 14 21 13
Up  iP 15 21 18,5 D
ipP 15 21 42
is 15 29 50
isS 15 30 31
i 15 31 05
microns sec
P Z' 0.6 0.6
S E 1.7 6
S N 1.2 5
M E 2,2 19
M N 5,9 22
M Z 3,9 20
D = 7100 km = 64°.
Ki iP 15 21 13,8
ipP 15 21 37.5
is 15 29 42
ep!' P! 15 50 06
microns sec
P Z' 0.4 0.9
pP Z' 007 1.0
S E 2,3 8
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S N 0.5 9
M E 1.1 17
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: Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = Gdteborg, Um = Umed
Ka = Karlskrona
1964 1964
Feb., 27 Ki microns sec Feb, 28 Ki microns sec
cont, S N 3.7 8 cont, M N 1.7 20
P'P' Z2' 0.1 1.7 M Z 0.9 17 o
M E 5.5 15 D= 7450 km = 67 .
M N 6.7 20 Sk iP 17 58 16,6
M Z 8,1 18 o Gb iP 17 58 19,5
D = 7050 km = 63 3°. i 17 58 33.1
Sk iPp 15 21 34.2 D Um iP 17 57 54,6
ipP 15 21 58.4 i 17 58 12,1
Gb iP 15 21 37.9 isS 18 06 44
ipP 15 22 03,1 Ka iP 17 58 07,7 D
Unm ip 15 21 11,2 D i 17 58 17.4
ipP 15 21 35,7 Burma (h = 40 km), Magn. =
iPa 15 25 15 5.9 (Up,Ki).
is 15 29 31
Ka i?P 15 21 25,9 D " 28 Up iP 20 43 59.8
ipP 15 21 49.8 microns sec
Burma. h = 100 km (Up,Ki, P Z' 0.1 0,6
Sk,Gb,Um,Kﬂ)n Magn: =
6.5 (Up,Ki). " 28 Um  iP 20 49 22,8
The S waves recorded by
Um E and N are remarkable, " 28 Unm iP 20 59 06,3
as both show sharp onsets, Mariana Islands (h = 30 km).
but 7 sec apart (E 15 29 31,
N 15 29 38). As the " 29 Up iP 04 39 04,1
epicenter is almost due i 04 39 09,2
east of Um, E records Um iP 04 38 42,2 D
almost pure SV and N almost Siberia (h = 30 km),
pure SH. It could be that
the early onset on Um E is " 29 Up iP 07 14 59.9
due to transformation of ipP 07 15 27.0
S into P. Ki iP 07 14 12,3
Gb iP 07 15 20.8
" 28 Ki iP 00 06 25.6 Um iP 07 14 34.1 D
Um ip 00 06 53.5 Kurile Islands. h = 110 km
Alaska (h = 170 km), (up).
" 28 Tm iP 02 34 06,2 C " 29 Ki ip 09 05 03,4
" 28 Ki i(sg) 03 41 12,0 n 29 Um iP 13 34 05.6
" 28 Um iP 17 08 47.6 " 29 Um iP 14 16 17.0
" 28 Up iP 17 58 00.7 n 29 Up iP 15 31 52,9 D
i 17 58 08,0 iS 15 41 28
microns sec microns sec
P Z' 0,1 0.6 P Z' 0.1 1.2
M E 1.1 27 M E 1.8 19
M N 3.1 25 M N 1.7 17
M Z 1.4 27 M Z 2,4 15 o
Ki iP 17 57 577 D = 8350 km = 75,
is 18 06 50 Ki iP 15 31 15,2
microns sec is 15 40 17
P Z' 0.2 1.1 microns sec

S E 0.9 10
S N 0.3 10
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Up = Uppsala, Ki = Kiruna, Sk

1964
Feb. 29 Ki
cont.

Sk
Gb
Un

Ka

iP

13-

Skalstugan, Gb = G&teborg, Um = Umed
Karlskrona

ihn

Ka

microns sec

E 5,0 14

N 4.3 17

Z 7.3 16 o

7650 km = 69 .,
15 31 46
15 32 12,4
15 31 31.4 D
15 40 44
15 41 32
15 32 11.8

Japan (h = 30 km). Magn. =
5.9 (Up,Ki).

" 29 Up
Ki
Sk
Gb
Um

iP
iP
iP
iP
iP

19 54 10.6
19 53 37.3
19 54 07.1
19 54 29.0
19 53 51.1

South of Japan
(h = 320 ¥m),

Markus Béth
December 5, 1964
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UPPSALA,

KIRUNA,

SKALSTUGAN,

UMER and KARLSKRONA

Uppsala EUpgz 59751.5'N,  17.37.6'E;
Kiruna Ki): 67 _50.4'N,  20.25.0'E;
Skalstugan Skg: 63,34.8'N, 12 16.8'E;
Goteborg Gb):  57,41.9'N, 11 58,7'E;
Umed Umg: 63 48.9'N, 20 14.2'E;
Karlskrona (Ka): 56 09,9'N, 15 35.5'E;
S R LT
1964 1964
Mar. i tp ir 00 03 17.4 Mar. 1
iPP 00 07 19.3
iSKS 00 13 41
iPKKP 00 19 36,6
microns sec " 1
SKS E 0.8 6
Ki eP 00 03 14
iPP 00 07 17.1
iSKS 00 13 35 " X
iPKKP 00 19 39.4
microns sec
8k8 B 2.1 7
M E 0.5 14 " 2
M N 0.5 16
M Z 0,9 15
Sk iP 00 03 28.4
e 00 07 23
iPP 00 07 42.5 " 2
Gb iPP 00 07 38.5
Um  iP 00 03 11.5
i 00 03 45,0
iPP 00 07 08.4
1SKS 00 13 35 " 2
i 00 15 52
e 00 19 34
iPKKP 00 19 39.8
isSs 00 21 26
Ka ePP 00 07 32
iPKKP 00 19 34,0
Java (h = 70 km).
" 1 Up eP 01 34 23
n ] iPKP 02 58 45.8
Um  iPKP 02 58 51.5

Solomon Islands

(h = 100 ¥m).

GO TEBORG,
h=14m
h =390 m
h=580m
h = 66 m
h=16nm
h=1lm
Up iP 08 14 09,1
Um iP 08 13 57.3
Iuzon (h = 50 km).
Up iP 11 33 21.9
Um iP 11 32 5%
Kurile Islends (h = 30 km).
Up iP 13 07 37.3
Um iP 13 07 26.9
Mindanao (h = 30 km),
Up iP 12 51 54.4
ipP 12 52 24,8
Um eS 13 02 01
Guatemala. h = 120 km (Up).
Up iP 18 50 42,6
Ki iP 18 49 37.8
Um iP 18 49 56.3 C
Japan (h = 30 km).
Up ePKP 19 51 46
Ki ePKP 19 51 38
iPP 19 53 50,6
iSKP 19 54 52,0
microns sec
_ SKP Z' 0.6 2.0
Gb ePKP 19 51 55
Um e(PKP) 19 51 36
i 19 51 457
iPKP 19 51 50.4
iSKP 19 55 03
i(sPKS) 19 56 03
e 20 00 57
eSKSP 20 04 12
Ka ePKP 19 51 59

Tonga Islands (h = 110 km).
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = Goteborg, Um = Umed
Ka = Karlskrona
1964 1964
Mar. 3 Up iPKP 04 16 31,0 Mar. 4 Sk iP 02 24 57.6
Sk iPKP 04 16 26,5 conte is 02 26 4762
Un iPKP 04 16 21,1 D = 1100 km = 10 a
Kermadec Islands Un eP 02 25 26
: (h = 130 Xm). is 02 27 3749
iSS 02 27 5664
. " 3 Up iP 07 14 55.3 D = 1350 km = 12",
Jan Mayen (h = 30 km).
" 3 Unm iP 09 11 18.3
Japan (h = 30 km). " 4 Ki eP 03 05 27

Azores (h = 30 km),
n 3 Ki e(P) 10 57 54
e 10 58 52 n 4 Unm iP 04 20 20,6
Banda Sea (h = 120 km).

n 3 Gb iPg 12 33 18,1 '
isg 12 33 23,5 " 4 TUp iP 05 41 56,1
D= 40 km = 0,4°, - :
Explosion? n 4 Ki eSn 06 03 43
iSg 06 04 08,8
" 3 Ki e(sg) 14 20 06 Sk eSg 06 06 46
Un e(Sn) 06 04 26
" 3 Up iPKP 15 31 57,2 iSg 06 05 19,6
i 15 32 04.9 Northwest Russia, 68,2 N,
microns sec 31«5 Eq Origin time =
PKP Z' 0.1 0,7 06 01 54. Explosion?
Sk ePKP 15 31 50° '
Gb iPKP 15 32 04,7 " 4 Up iPKP 06 28 46,6
Um 1PKP 15 31 44,6 Sk ePKP 06 28 40
Ka iPKP 15 32 10.7 Um ePKP 06 28 32
Kermadec Islands (h = 30 km). i 06 28 3445
Kermadec Islands (h = 50 km),
" 3 Up iP 16 19 49.3 C
" 4 Um  iP 08 29 5749
" 3  Up iP 17 14 59.0
Ki iP 17 14 11,7 * 4 Unm ip 13 06 04.6
Unm iP 17 14 32,9 Azores (h = 30 km).
Kurile Islands (h = 30 km).
n 4 Um eP 16 23 14
" 3  Um iP 19 48 04.4 Azores (h = 30 km).,
Japan (h = 80 km)., ’
- " 4 Up iP 17 38 56,7
- " 3  Um eP 21 50 06 iPP 17 39 38.2
i 21 50 16.4 1is 17 43 22,0
v ild 17 45 34
n 3  Up iP 21 52 44.7 ilg?2 17 46 28
Ki iP 21 52 28,3% microns sec
microns sec M E 0,4 10
P Z' 0.1 1,0 M N 0.6 15
Sk eP 21 52 49 M zZ 0,6 10 o
Um iP 21 52 33,5 D= 2700 km = 24 1/2°,
Celebes Sea (h = 80 km), Ki eP 17 39 25
_ i 17 39 33,2
" 4 Up is 02 28 3641 eli 17 47 51
Ki iP 02 24 52,0 C

cont. cont.
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = G&teborg, Um = Umed
' Ka = Karlskrona

1964
Marxr,
cont.

"

1

1

(1]

"

"

cont,

4

Ki microns sec
M E 0.3 8
M N 0.3 8
M Z 0.4 8
Sk eP 17 39 35
ilgl 17 48 21,0
Gb eP 17 39 12
Um iP 17 39 03.7
iSn 17 44 09,0
ilgl 17 47 00
iRg 17 49 06
Ka iP 17 38 02.8
ili 17 42 45,7
Caucasus (h = 60 km).
Up iP 21 37 13.9
Xi iP 21 38 23,6
Sk iP 21 37 53.0
Gb iP 21 37 04,5
Um iP 21 37 54.8
crete (h = 40 km),
Un iP 00 05 50.9
Leyte, Philippine Islands
(h = 90 xm).
Un eP 00 14 0C
i 00 14 11.9
Ieyte (h = 40 km).
Ki iP 02 33 33.4
Kamchatka (h = 60 km).
Up —
microns sec
M E 0.9 25
M N 1.1 21
Xt P
microns sec
M E 0,9 22
M N 0.5 19
M Z le3 20 °
Sk iPKP 06 19 44,5
Um iPKP 06 19 39.4
i 06 38 05
eSS 06 38 26
Indian Ocean (h = 40 km),
Up iP 07 53 55,7 C
Um iP 07 53 46.5
Japan (h = 90 km),
Ki isg 09 02 38,3
Sk eSg 09 03 33

1964
Mare
conte

7"

n

"

Um iSg 09 03 4545
Coast region of northwest
Norway, near Bodd.

Ki i(Sg) 10 23 03.9
1 10 23 20,1

Ki 1(PKP) 10 24 12,5

Sk iPKP 10 24 3049

Unm 1PKP 10 24 25.2
eSS 10 42 37

Solomon Islands (h = 40 km),

Um  eP 15 08 47
Up 1P 20 47 0049 C
Ki 4P 22 37 23.3
Um 4P 22 37 49.7

Aleutian Islands (h = 30 km),

K4 1(?) 00 02 16,4

Up ip 02 47 43.7
Ki ip 02 47 0l.4
Sk eP 02 47 36

Gb ePcP 02 48 27

Um ipr 02 47 20,0 C

Japan (h = 30 m),

Ki iPg 06 51 44.4

ng 06 52 4502
microns sec

Sg Z' 0.1 0;70

D =520 kin = 447 »

Sk eX 06 53 05

Um i 06 52 19,1
iPg 06 52 25,2
is 06 53 3548
iSg 06 53 49,1
ix 06 54 1049

D=740km=607o
Atlantic Ocean, off " o
Norgegian coast, 68,3 N, E
8,0'E (by combination with ,/
Tromss data), Origin time =
06 50 10, The phase X (Sk,
Um) has a group velocity of
3,07-3,08 km/sec, possibly
Rge. Agreement between data
not quite satisfactory.

Up 1P 15 2% 52,0 C
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1964
Mar,

i

i

n

1t

cont.

b
- Up = Uppsala, Ki = Kiruna, Sk =
Ka = Karlskrona
1964
Up ePP 19 16 59 Mar,. T
microns sec conte.
M E 1,1 22
M N 1,0 19 »
M z 1,0 20 n 7
Ki —

microns sec
M E 1.8 22

M N 1.4 22 " 7
M Z 4,8 24
Unm ePP 19 16 35
iSP 19 25 59 -
New Britain éh = 70 km), n 7
Magn. = 5.8 (Up,Ki).
Up iP 21 01 38,9
Ka iPKP 02 04 47.3
Fiji Islands (h = 590 km).
Ki iPn 05 50 43,7
iSn 05 51 25,1
iSg 05 51 4266
D = 390 km = 3.5 :
Um iSn 05 52 10.4 " T
iSg 05 52 47.3
Northwest Russia-Finland " 8

border region, 67 1/2°N,
29 1/2°E. Origin time = i~
05 49 47. Explosion?

Up iP 07 37 14.5

Ki iP 07 37 16.4 C

Sk eP 07 37 30

Um iP 07 37 11,0 C

Sumatra (h = 80 km).,

Up iP 07 47 25,9 C

Ki iP 07 46 11,2 C
i 07 46 12.8 " 9
iPP 07 46 21,0

microns sec
PP Z' O.3 105
M E 0,9 18
M N 0,9 14

M Z 1,1 13 " 9

Sk iPp 07 46 26,7
Gb eP 07 47 39

Um iP 07 46 48,6
Ka iP 07 48 05.4
Jan Mayen (h = 30 km),

Ki iP 07 50 06,3
Sk iP 07 50 21.7

Skalstugan, Gb = Goteborg, Um = Umed

Um iP 07 50 44,1 C
Jan Mayen, Origin time =
07 48 03.

Ki eP 10 00 51
Un iP 10 01 20,0
Jan Mayen (h = 30 km) e
Up iP 13 20 48,7
Um iP 13 20 32,4
Ryukyu Islands (h = 160 km).
Ki iPn 14 58 4443 D
isSn 14 59 32o7
isSg 14 59 4863
D= 410 km = 3T
Un eSn 15 00 42
iSg 15 01 2169

D= T20 km = 6.500
Northwest Russia, 69.2°N,

29,8°E (by combination with

Promsd data). Origin time =
14 57 46. Explosion?
Ki iP 15 17 02.3
Up e(PKP) 01 56 07
iPKP 01 56 13,9
_ microns sec
PXP Z' 0,1 1.2
Ki iPKP 01 55 37.2
microns sec
PKP 2' 0.4 1.5
Gb ePKP 01 56 27
Unm iPKP 01 55 42.2

i 01 55 49.1

e 02 18 55
New Zealand (h = 30 Xkm).
Up iP 10 35 08,5
Ki iP 10 35 16.2
Un iP 10 35 06.4
Ka iP 10 35 12.9
Hindu Kush (h = 130 km).
Up iP 19 48 26.9
Ki iP 19 48 35.8
Sk iP 19 48 52,7
Gb iP 19 48 48.2
Un iP 19 48 25,2

ipP 19 49 04.9
Ka iP 19 48 31.4

Hindu Kush. h = 190 km {(Um).
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11 Up  iP 01 19 32.9
Xi eP 01 19 16
Un iP 01 19 19,6
iSKS 01 29 48
Molucca Passage (h = 60 km), "
11 Up iP 06 49 5643
11 Up  iP 12 55 34.4 "
11 Up 4P 14 31 16,2

cont,

-
Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = G&teborg, Um = Umed
Ka = Karlskrona
1964 1964
Mar, 10 Ki iP 12 20 32,0 Mar, 11 Up iP 15 38 59,9
" 10 Up eP 14 13 20 " 11 Ki eP 18 34 23
. ipP 14 13 54.8 Japan (h = 30 km),
Ki iP 14 13 01,4 D
ipP 14 13 33,9 n 11 Up iP 19 22 41,2
- microns sec i 19 26 22.9
P Z' 0.2 1.5 Switzerland (h = 30 km).
Um iP 14 13 07.2
iSKS 14 23 32 " 11 TUp iP 23 42 10,0 C
Molucca Passage. h = 130 km iPP 23 43 50,3
(Up,Ki), Ki  iP 2% 42 39,5
iPP 23 44 35,3
" 10 Up ip 14 38 0549 microns sec
Um iP 14 38 36,0 M E 0.7 15
M N 0.4 12
n 10 Up iP 15 40 27,6 M 2z 1.0 14
Sk iP 2% 42 42.0
n 11 Up iP 00 14 16,6 Um iP 23 42 19,3
i 00 14 23,6 iS 23 48 40
iSn 00 19 10 iSs 23 51 53
ilgl 00 22 00 D = 4800 km = 43°,
microns sec Ka iP 23 42 14.5
P 7' 0.1 0.7 Iran (h = 40 km).
M E 0.6 12
Ki iP 00 14 57.4 n 12 Up iP 04 07 03,0 D
microns sec is 04 16 42
P zZ' 0,1 1.0 microns sec
M E 1.8 16 P 2' 0,1 0.9
M N 0,9 13 M E 0,8 18
M Z 1.6 14 M N 0,7 18
Sk eP 00 15 11 M Z l.4 18 o
i 00 15 30,0 D = 8450 km = 76 .,
Gb eP 00 14 28 Ki iP 04 06 39,7
i 00 14 34,0 microns sec
Um iP 00 14 30,9 C M E 0,7 15
eSn 00 19 19 M N 0.3 15
eld 00 21 36 M Z 0.7 15
elgl 00 22 30 Sk iP 04 07 06,6
Ka iP 00 14 09.4 Gb iP 04 07 22.4
Caucasus (h = 30 ¥m). Um iP 04 06 47,8 D
Magn. = 5,5 (Up,Ki). iPa 04 11 38
is 04 16 16

eSKS 04 16 420
D = 8200 km = T4 o
Formosa (h = 30 km).

Gb iPKP 04 49 10.5

Ka iPKP 04 49 12,7
Fiji Islands (h = 380 km).

12 Ki isSn 08 50 44,2

iSg 08 50 5869

D= 410 km = 3,7 »
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = G&teborg, Um = Umed
Ka = Karlskrona
1964 1964
Mar, 12 Um iSg 08 52 39,7 Mar., 13 Ki iP 06 01 36,5 C
conte. Norway-Northwest Rusgsia . cont,. microns sec
border region, 69,7 N, P Z' 0.1 0.9
29,5 E (by combination Sk iP 06 02 07,1
. with Tromss data). Origin i Gb iP 06 02 43.9
time = 08 48 57, Explosion? - Um iP 06 02 03,1 C
Aleutian Islands (h = 30 km).
) " 12 Um iP 19 43 22,1 Magn, = 5.8 (Up,Ki).
Japan (h = 90 ¥m),
n 13 Um iP 09 34 00,1
n 12 Up iP 20 48 58,6 D
microns sec " 13 Xi ePbn 12 31 19
P Z' 0.1 0.6 iSn 12 32 03,1
iSg 12 32 1948
" 12 Up iP 22 45 34.3 D= 400 km = 3,6 .
e 22 55 38 Um iPn 12 31 42,1
eS 22 56 06 iSn 12 32 44,0
microns sec iSg 12 33 1266
P Z' Ocl Oa6 D= 580 m = 50200
S N 0.4 6 Northwest Russia, 67.3 N,
M E 2.7 20 29,7 E, Origin time = v
M N 2,4 20 12 30 21, Explosion?
M Z 3.4 21
D = 9550 km = 86°, " 13 Up  iP 15 19 15.5
Ki iP 22 45 15,7
i 22 45 20.6 " 13 Um iP 21 20 45.5
eS 22 55 29 Guatemala (h = 30 km).
i 22 57 08
microns sec n" 14 Up iP 02 40 41.5
P z' 0.2 1.0 eS 02 43 37
S E 0.4 5 i(ILi) 02 44 32
S N 0.6 8 ilLgl 02 44 50
M E 1.8 16 iLg?2 02 45 04.8
M N 2.3 17 microns sec
M zZ 2,5 18 P z' 0.1 1.2
D = 9100 km = 82°, M E 2.8 9
Sk eP 22 45 41 M ¥ 2.5 7
Un iP 22 45 21.9 M Z 1.7 9
is 22 55 40 D = 1550 km = 14,
i 22 56 25 Ki iP 02 42 14.4
. Iuzon (h = 30 km), elgl 02 48 41
: Magn. = 5.9 (Up,Ki), ilg2 02 49 10,3
microns sec
. " 12 Um iP 23 30 22,3 M E 2.2 10
M N 1.4 9
" 13 Um iP 02 53 38.0 M Z 1.3 9
Sk iP 02 41 25,7
" 13 Um iP 03 59 07.9 i 02 45 07.5
Volcano Islands (h = 30 km). iLgl 02 46 26.3
Gb eP 02 39 59
n 13 Up iP 04 52 29,7 e 02 40 29
is 02 41 57.6
n 13 Up iP 06 02 29,4 iLg? 02 4% 29.5
microns sec Un iP 02 41 32,7
P 7' 0.1 1.0 is 02 44 52

conte. cont.
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = Goteborg, Um = Umed
Ka = Karlskrona
1964 1964
Mar., 14 Um elgl 02 46 46 Mar. 14 Up iPKP 15 23 56.0
cont. i 02 47 04 iSKP 15 26 26.5
ilg? 02 47 11,6 microns sec
. Ka e 02 40 21 PKP Z' 0.1 0.7
is 02 42 17.5 ] SKP Z' 0.1 0.5
i 02 42 43,5 SK iPKP 15 23 53,5
. switzerland (h = 30 km). Gb iPKP 15 24 03,2
Well developed higher mode New Hebrides Islands
surface waves. At Up, Ki, (h = 610 km).
Un is Lgl best shown by
long-period records, " 14 TUp iP 16 47 42.7
whereas Lg2 is best shown Xi iP 16 48 22,4
by short-period (vertical) microns sec
records. M E 0.6 15
M N 0.7 16
" 14 Up iP 07 03 4840 M Z 1.4 17
Ki iP 07 03 51.1 C Sk iP 16 47 50.7
Sk iP 07 04 04.5 Um iP 16 48 02,0 C
Un iP 07 03 45,9 C Atlantic Ocean (h = 30 km).
Andaman Islands (h = 30 km),
" 14 TUnm iP 18 54 34.9
" 14 Ki iP 11 00 28.4 Atlantic Ocean (h = 30 km).
Un iP 11 00 15.5
i 11 00 40,7 " 14 Ki iP 19 01 48,7
e 11 00 54 Un eP 19 02 11
i 19 02 37.3
" 14 Up iP 11 36 28,8 C
Xi iP 11 35 22.9 " 14 Up iP 21 10 11,7
Aleutian Islands " 14 Unm eP 23 08 01
(h = 30 km). Turkey.
" 14 Up iPKP 12 03 09.3 " 15 Unm iP 07 36 21.3
Ki iPKP 12 03 00.7
Unm iPKP 12 03 02,6 " 15 Up iP 07 57 54,9 C
Ka iPKP 12 03 20.6
Fiji Islands (h = 560 km). " 15 Up iP 08 06 53%,2 C
iPP 08 07 59.5
1 14 Up iP 12 18 11.7 D nicrons sec
microns sec P Z' 0,1 0.5
s P 7' 0.1 0.5 PP Z' 0.1 0,5
Ki iP 08 06 3746 C
" 14 Up iP 15 23 35,5 microns sec
- Ki iP 15 23 42,0 P 72! 0,3 0,6
microns sec Sk iP 08 07 08,7 C
P Z' 0,1 0.8 iPP 08 08 26.4
M E 1.2 18 Gb iP 08 07 21.5
M N 0.6 17 iPP 08 08 4T.4
M Z 2,0 18 Un ip 08 06 38,2 C
Sk iP 15 23 22,8 Ka iP 08 07 09,6
Um iP 15 23 41,7 Kazakh SSR. Magn. = 6.2
i 15 23 44.5 (UpsKi).
i 15 2% 48,0 Underground explosion.
eSKS 15 33 41
. Leeward Islands (h = 30 km), " 15 Ki iP 09 58 59,4
Un iP 09 59 24,2

cont.
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = Gdteborg, Um = Umed
Ka = Karlskrona
1964 1964
Mar. 15 Unm lpP 10 00 11.6 Mar, 15 Xi nicrons sec
cont. Kamchatka, h = 200 km (Um), cont. P Z' 1.6 1.7
PP E 2.6 T
" 15 Up iP 12 44 51.7 PP 2 2.3 6
. Unm iP 12 44 59,3 C S E 5.6 9
Caucasus. S N 5.8 8
M E 150 18
) " 15 Ki e(Sg) 15 29 11 M N 120 19
Sk iPg 15 27 20,0 M Z 160 20
i 15 27 40,1 D = 3950 ¥m = 35 1/2°,
iSg 15 27 42,7 Sk iP 22 36 3443 C
D = 200 kn = 1,89, Gb iP 22 35 50,8 C
Un iPg 15 28 01.8 iSn 22 40 30,0
i(Sn) 15 28 41.1 Um 1P 22 36 5545 C
ng 15 28 53,9 is 22 42 04
= 440 kn = 4,0°, iSn 22 4% 23,9
West coast of Norway, Ka iP 22 35 52,8 C
6545 N, 12,0°E, g isSn 22 40 42,6
Origin time = 15 26 43, West of Gibraltar (h = 25 km),
Magn. = 6,7 (Up,Ki).
u 15 Up iP 19 46 06,4 Clear higher mode surface
Un iP 19 46 19.9 D waves recorded. Of special
Caucasus (h = 30 km), interest is that the short-
period vertical-component
" 15 Ki iP 21 00 49,3 records at Up, Gb, Um, Ka
Um iP 21 00 08,2 C show the Sn-phase, with very
Turkey. sharp beginning and an
average group velocity of
" 15 Up iP 21 29 56.8 C 4,61 km/sec, similar to what
Ki iP 21 29 37.4 we have found earlier for
Sk eP 21 30 02 shocks in the Caspian Sea
Un iP 21 29 44.0 region (see our bulletin for
Iuzon (h = 30 km). Jan. 27, 1963). The absence
of any clear Sn at XKi and Sk
" 15 Up iP 22 36 22,5 C is probably due to
i 22 40 12 significant differences in
22 40 57 the path properties as
i(s) 22 41 27 compared to our other, more
iSn 22 42 18,4 easterly stations,
microns sec
P E 1.5 4 " 16 TUp iP 01 14 33.4 C
. P N 2.7 5 elgl 01 33 30
) P Z 4.4 5 microns sec
P z' 1,0 1.0 P Z' 0.8 0.8
- M E 320 17 M E 4,7 18
M N 260 17 M N 3,2 16
M Z 210 17 M Z 5,2 18
D = 3200 km = 29 . Ki iP 01 14 16.4 C
Ki iP 22 37 21,7 C iPcP 01 15 32.6
i 22 37 33,1 microns sec
iPP 22 38 41 P Z' 0.7 1.1
is 22 42 55 M E 3.7 14
i 22 46 12 M N 2,8 13
microns sec M Z 3,5 14
P E 3.4 7 Sk iP 01 14 45,5 C
P N 3,8 8 Gb iP 01 14 57.2 C
P Z 6.4 7 Un iP 01 14 19.4 C

conte. cont,
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Up = Uppsala, Ki = Kiruna, Sk

1964
Mar,
cont,

1]

16 Ka iP

16

16

Tsinghai, China (h = 30 km).
Magn. = 6.7 (Up,Ki) from
P-waves but only 5.7 (Up,

-9
= Skalstugan, Gb
Ka = Karlskrona
01 14 46,5 C

Ki) from surface waves,
possibly suggesting
somewhat greater depth

than normal.

Up iPg 01 59 22,1
il 01 59 33.6
isSn 0l 59 48.9
is*® 01 59 59.7
iSg 02 00 1%.5
microns sec
Sg Z' 0.8 1.0
D= 400 km = 3,6°,
Ki eSn 02 01 38
iSg 02 02 26,5
Sk iPn 01 58 58.1
iPg 01 59 04.4
il 01 59 11.5
iSn 01 59 28.5
iSg 01 59 39.2
D = 310 km = 2,89,
Gb eSn 01 59 48
iSg 02 00 09,1
Un eP 01 59 40
iPg 01 59 50.8
isn 02 00 29.6
iSg 02 00 58,7
D = 580 km = 5.2,
Ka eS 02 00 58
iSg 02 01 14.6
i 02 01 2%,5

Norway, 61.2°N, 10,7°E.

Origin time =

01 58 09.

Felt at Lillehammer and
Ringebu, 1! denotes a

significant but unexplained

phase (Up,Sk).

Up iP 03 35 41.3
iPP 03 37 20.8
nicrons sec
P Z2' 0.2 1.0
PP Zz' 0.1 1.0
Ki iP 03 35 46,1
microns sec
P z' 0.1 1.0
Sk iP 0% 36 05.5
Gb iP 03 36 03.7
Unm iP 0% 35 37.4
iPP 03 37 1045
Ka iP 03 35 47.6

Tadzhik SSR gh = 130 km),
Up,Ki).

Magn. = 5.8

4

1964
Mar.

n

16

16

16

16

16

Goteborg, Un = Unmed

Ki iPn 06 54 44.5
iSg 06 56 0266
D =490 km = 4.4,

Sk eS§ 05 58 33

Unm is 05 56 41.0
iSg 05 57 0266

Nortgwest Russia, 67.6 N,

32,0 E, Origin time = .~

06 5% 37. Explosion?

Up iP 08 55 16,1 C
nicrons sec
P Z' 0,3 0.7
Sk iP 08 55 05,7 C
iPP 08 57 2749
Gb ip 08 55 37«5 C
Um iP 08 54 50.3 C
Xa ip 08 55 38,1 C
Kurile Islands (h = 140 Ikm).
The P-phases on the short-—

period vertical-component
records are followed by an
oscillatoric wave train of
very regular appearance,
lasting 3-5 min and slightly
decreasing in amplitude
especially clear at Sk, Um,
Up.

Up iP 09 25 5643
Ki iPn 15 33 45 D
iSn 15 34 33
iSg 15 34 470
D= 410 km = 3.7 &
Sk eSg 15 37 38
Um iSn 15 35 43.5
iSg 15 36 20,8
Northwest Russia, 69.16N,

30,0°E, Origin time =

15 32 46, Explosion?

In the few cases where the
first motion of Pn at Ki can
be read for these events in
Northwest Russia, it has
been a clear dilatation
(this case and Mar 7, 1964,
14 48 and Mar 21, 1964,

15 16) - indicating a
certain directivity of the
(probably) explosive source.

Sk i(sg) 18 15 20
Presunably aftershock to the
earthquake in Norway, Mar.16,
1964, 01 58 09. Felt at Ringebu.
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = Giteborg, Um = Umed
Ka = Karlskrona
1964 1964
Mar., 16 Unm iP 18 47 09,0 Mar, 18 Ki microns sec
cont, P E 1.0 6
" 16 Unm iP 20 02 51,3 P N 1.8 6
Central Asia. P Z 3,7 6
P z' 1,1 0.9
- " 16 Un iP 20 52 04,0 S E 3,3 6
Puerto Rico (h = 30 Im). S N 1.2 7
M E 2.3 13
¥ u 16 Up iPKP 21 57 56,3 M ¥ 1.9 13
Sk iPKP 21 57 54 Moz 2,3 11
Gb iPKP 21 58 04.9 D = 6200 km = 56 .
Um iPKP 21 57 43.1 Sk iP 04 46 51.6
iSKP 22 00 31,7 ipP 04 48 22,0
Ka iPKP 21 58 07.3 es 04 54 46
Fiji Islands (h = 580 km). Gb iP 04 47 27,0
ipP 04 48 58.9
" 17 Unm iP 02 15 01.2 Un iP 04 46 37.9 D
Kamchatka (h = 20 knm), ipP 04 48 02,6
isP 04 48 44
" 17 Up iP 05 21 26,8 i 04 50 14
ipPP 04 50 28
n 17 Up iP 12 12 53,3 is 04 54 08
Ki iP 12 13 28,6 iSes 04 55 41
Sk iP 12 13 41 i 04 56 24
Un iP 12 13 05.4 iP'P' 05 15 52,1
Iran (h = 30 kn). Ka. iP 04 47 30,2
ipP 04 49 02.1
n 17 Ki i(P) 17 40 02,2 Okhotsk Sea., h = 430 km (Up,
Ki,Sk,Gb,Un,Ka),
n 17 Up iP 20 41 17.8 Magn, = 6,4 (Up,Ki).
" 18 Up iP 02 51 07,0 " 18 Ki ePg 05 21 50
Un iP 02 50 47.1 isSn 05 22 25,0
isSg 05 22 48,8
" 18 Up  iP 04 47 06,3 D D = 490 ku = 4,4°,
iPc?P 04 47 40.4 Un eSg 05 23 46
ipP 04 48 37 Northwest Russia, 67.6°N, ,
is 04 54 59 32.0%E. Origin time =
i 04 57 41 05 20 23, Explosion?
iP'P' 05 15 44,2
microns sec " 18 TUp iP 16 46 47.8
] P N 1.0 2 Sk iP 16 47 32,7
P Z' 1.0 0.7 Un ip 16 47 36,7
pPP N 1.2 4 Yugoslavia (h = 30 km).
. PP Z 1.9 4
S E 1.0 4 n 18 Up iP 19 01 20,6
S ¥ 1.0 4
M E 1.9 17 " 19 Unm ip 02 35 09.8
M N 2.7 17
M Z 2.2 17 " 19 Un e 03 20 28
D = 7100 kn = 64°, i(Sg) 03 20 39,0
Ki iP 04 46 14.6 D
ipP 04 47 39 " 19 Ki iSn 04 42 17.9
is 04 53 16 iSg 04 42 36,0
iSeS 04 55 15 Sk eSg 04 45 08
isS 04 56 04 Un iSn 04 43 03,5

cont. cont,
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Up =

1964
Mar,
cont,

n

n

LS

1"

Uppsala, Ki =

19 Unm

19

19

19
19

19

19

19

19

=1lm
Kiruna, Sk = Skalstugan, Gb =
Ka = Karlskrona
1964

ng 04 43 41,3 Mar.
i 04 43 5260

Northwest Russia, 67.6 N,

30.1 E. Origin time = o

04 40 34, Explosion?

Up iPKP 05 04 03,8

Ki iPKP 05 03 5643

Gb iPKP 05 04 13,4

Unm iPKP 05 04 01.8

Ka iPKP 05 04 15,8

Fiji Islands (h = 610 km),

The anmplitudes of PKP at

Gb and Ka are 10-15 times
those of the other stations
(caustic effect).

Un iP 08 15 54,1
Arabian Sea,
Un iP 08 30 35,1
Tn iPKP 09 01 53,8
Fiji Islands (h = 500 kn).
Up iP 09 51 52,3
ed 09 59 25
i(PS) 09 59 37
nicrons sec
M E 2,4 21
M N 2,0 20
M 7 3,8 23
= 5900 km = 53°,
Ki 1P 09 52 26,4
i(PS) 10 00 42
microns sec
P Z' 042 1,3
M E 3,9 17
M N 1,8 19
M Z 441 17
Un iP 09 52 05,1
i 09 55 51,7
es 09 59 48

Arabian Sea (h = 30 km).
Magn, = 5.7 (Up,Ki),

Un iP 11 15 31,1 C
Japan (h = 370 km)‘
Up iP 12 02 16.6
nicrons sec

P Z' 0,1 0,8
Ki iP 12 01 44.2 D
Gb iP 12 02 34.4
Un iP 12 01 58,2 D

Bonin Islands (h = 450 km).

"

"

n

1

1"

cont,

20

20

20

20

20

20

20

20

21

Gdteborg, Un = Umed

Up —
nicrons sec
M E 0,7 18
M N 1,3 21
M Z 1,1 17
Ki ePKP 22 03 07
microns sec
M E 0.8 19
M N 0.6 15
Sk ePKP 22 03 17
Un e(PKP) 22 03 01
iPKP 22 03 13,9
iPKS 22 06 32
i 22 08 50,1
eSS 22 23 03
Samoa Islands (h = 30 kum),
Ki eP 03 23 56
Iran (h = 40 kn).
Un ip 06 09 21.7
Ki iP 07 08 46,1
ipP 07 09 07,1
Un iP 07 08 48,3
Bcuador, h = 80 km (Xi).
Ki eP 07 34 10
Un iP 08 08 31,0
Up ip 12 54 25,8 C
Gb iPg 15 15 06,3
isSg 15 15 08.5

D=20k:m--0.2.
Probably explosion,

Up iP
P
M
Ki iP
Sk ip
Un iP
Xa iP
Burma (h =
Up iP
i
iPKP
iPP
epPP
iX
iSKS

i

19 11 13,9 D
microns sec
z! 0,1 0,6
N 1,6 20
19 11 08,2
19 11 29,8
19 11 06,5 D
19 11 22,6
90 km).
03 55 49,2
03 59 31.0
03 59 45
04 00
04 01 31
04 02 06
04 05 52
04 06 38
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Up = Uppsala, Ki

1964
Mar.
cont,

21 Up

Ki

Sk
Gb

Un

Banda

]2 -
= Kiruna, Sk =
Ka = Karlskrona
1964
eSP 04 08 26 Mar.
i(sPS) 04 11 21 cont.
microns sec
PP Z!' 0.2 1,0
M E 3,8 20
M N 6,5 20
M Z 3.2 20
(D = 11800 xm = 106°).
ip 03 55 35,3
i 03 55 38,9 "
ipP 03 57 01,7
iPP 03 59 54,1
1SKS 04 05 38
is 04 06 40
iSP 04 08 16 "
microns sec
P Z' 0.2 1.0 "
PP Z' 0.1 1.1
SKS E 5.9 11 n
SKS N 1.0 8
SKS Z' 0.1 1.6
S N 2,2 11
M E 5.8 18
M N 7.6 19
M Z 4.5 16
(D = 11450 ¥n = 103°),
iP 03 55 55,5
iPKP 04 00 04,1
iPP 04 00 47,9
i 04 03 07.9
iP 03 55 39,2 "
ipP 03 57 05.5
ePP 04 00 00
iX 04 01 54
iSKS 04 05 38
is 04 06 49
iSP 04 08 13
i) 04 10 54
iPKKP 04 11 31,2
iSS 04 14 03

Sea, h = 350 kn (Ki,

Um)p Magnn = 6.6 (Up,Ki)O

Ki

Up
Ki

Sk
cont.

iP 04 14 40.7 C
nicrons sec

P Z' 0,1 1.5

iSg 08 43 20,3

ePg 08 39 34

eSg 08 39 44

il 08 39 46,1
microns sec

L Z' 1,6 1.8 "

D= 90 kn = 0.8°,

iSg 08 42 01,6

cont.

21

21

21

21

21

21

21

Skalstugan, Gb = Gdteborg, Um = Umed

Un iSn 08 40 53,0
iSg 08 41 11.9
Gdllivare, North Sweden, :
67.2%N, 21,1°E, Origin ¢~
time = 08 39 18, Explosion
of 30,5 ton dynamite in the
iron ore mine at Gdllivare-
Malmberget.

Up iP 10 33 14,8
Ki iP 10 33 50,8
Iran (h = 30 kn)a.
Up  iP 12 07 23.9
Un iP 12 47 48.8
Up iPn 15 19 02,1
Ki in 15 17 29,0 D
iP 15 17 38,2
iSn 15 18 17,4
iSg 15 18 33,2
D= 420 km = 3,8,
Um edSn 15 19 23
iSg 15 20 06,5

Northwest Russia, 69,0°N,
30,4 E, Origin time =
15 16 29, Explosion?

Up iP 15 20 57,2
microns sec
P z' 0,1 1.0
M ¥E 1,3 17
M N 1.4 17
M Z 2,2 17
Ki iP 15 20 39,8
ed 15 31 04
microns sec
P Z' 0,1 1.3
M E 2.2 17
M N 1.5 17
M Z 3.1 18
D = 9450 kn = 85°,
Sk eP 15 20 38
Gb iP 15 20 53,4
Un iP 15 20 51.0
ed 15 31 24
iPs 15 32 34

Mexico (h = 80 km).
Magn. = 6‘0 (Up,Ki).
Up iPKP 16 46 47.6 C
microns sec

PKP Z' 0.6 0.9
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = Goteborg, Um = Uned
Ka = Karlskrona
1964 1964
Mar, 21 Ki iPKP 16 46 28,0 Mar, 22 Un iP 10 25 16.6
conte. Sk iPKP 16 46 39,9
Gb iPKP 16 46 56.4 C " 22 Unm i(P) 12 28 48.8
Un iPKP 16 46 34,2 Meriana Islands (h = 530 knm),
i Ka iPKP 16 46 58.2 C
Kermadec Islands (h = 30 kn), " 22 Up iP 13 51 22.8
Ki iP 13 51 24,2
. n 22 Up iP 01 03 02,1 Sk iP 13 51 38.1
Ki iP 01 02 08.3% Un ip 13 51 19,6
Sk iP 01 02 45.4 Sumatra (h = 30 km),
Gb iP 01 03 22.5
Unm iP 01 02 33,5 " 22 Sk iP 16 56 15.8
Ka iP 01 03 26,7
Kemchatka (h = 30 km)., n 23 Un iP 01 32 30.3%
" 22 Ki iSn 05 29 23,9 n 23 Un eP 07 43 53
iSg 05 29 49,5 Hindu Kush (h = 140 Xn).
Sk esSg 05 32 13
e 05 32 21 n 23 Un iP 08 08 31,0
Un eSn 05 30 05
isg 05 30 39,2 " 23 Sk iPKP 09 36 35,5
Northwest Russia, 67.4 N, Un iPKP 09 36 30,5
32,4°E, Origin time = L// Kermadec Islands (h = 460 kn),
05 27 18, Explosion?
n 23 Ki eP 09 53 55
u 22 Un iP 05 45 49,4 Un iP 09 54 16,0
Ceran Sea (h = 30 kxm), Kurile Islands (h = 30 kn).
i 22 Ki iP 06 31 10,6 " 23 Up iP 13 47 57.8 D
microns sec iPP 13 49 34
P Z' 0,1 1,0 iSa 13 56 12
Un iP 06 31 39.8 i(sa) 13 57 48
Alaska (h = 60 kn). nicrons sec
P Z' 0,1 0.5
n 22 TUp ip 07 18 55.8 PP E 0.3 3%
Peru (h = 150 km). PP Z' 0.1 1.0
Ki iP 13 48 01,7 D
u 22 Un eP 08 46 32 isP 13 48 49,8
i 13 50 26
n 22 Up _— esS 13 54 05
~nicrons scc eSa 13 57 08
« M E 1.4 19 nicrons sec
M N 0.9 18 P Z' 0s3 0.9
M Z 1.4 18 S N 0.3 6
. Ki _— M E 0.5 T
nicrons sec M N 0.6 15
M E 1.0 19 M Z 0.4 7
M N 0.7 18 Sk iP 13 48 21,7 D
M Z 1.1 17 iPP 13 50 04.2
Un iPKP 08 53 58.3 Gb iP 13 48 20.6 D
iPP 08 55 36 Un iP 13 47 53,5 D
ePS 09 05 38 iPP 13 49 29
iss 09 12 17 is 13 53 51
Chile (h = 30 kn). iSa 13 56 11
Magne. = 5.8 (Up,Ki). iSs 13 56 55

cont.
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = GSteborg, Um = Umed
Ka = Karlskrona
1964 1964
Mar. 23 Ka iP 13 48 04,5 D Mar. 25 Ki iP 05 02 56,7 C
cont., iPP 13 49 49,6 conte. Sk iP 05 03 29.4
Hindu Kush (h = 130 km). Gb iP 05 03 55.8
Magn, = 6.0 (Up,Ki)., Um iP 05 03 13,1
. Well developed higher mode Japan (h = 60 km).
surface waves.
n 25 Ki iSn 06 01 44,1
. n 23 Ki eP 22 40 31 iSg 06 02 07.6
Um iP 22 40 38,3 Sk eSg 06 04 46
Inzon (h = 30 km). Um iSn 06 02 38,4
isg 06 03 18,4
" 23 Unm ePKP 22 59 49 Northwest Russia, 68,1°N, :
iPP 23 00 40,2 32,4°E, Origin time = L///
Australia (h = 30 km). 05 59 43. Explosion?
" 24 Up iP 02 10 50,1 D " 25 Ki iP 10 20 39.7
Ki iP 02 10 19.3 Sk iP 10 20 24.0
Sk iP 02 10 47.5 Um iP 10 20 41.4
Um iP 02 10 32,4 D Colombia (h = 50 km).
Volcano Islands (h = 180 km).,
n 25 Ki iPKP 15 51 29,3
n 24 Sk iP 08 39 24,3 Um iPKP 15 51 35.9
Puerto Rico (h = 60 knm), Loyalty Islands (h = 30 km).
n 24 Up iP 07 16 44.4 " 25 Up iP 20 30 36.4
Ki eP 20 30 35
" 24 Up i(P) 11 04 04,0 Um iP 20 30 33,7
Sumatra (h = 30 km).
" 24 Ki eP 14 55 02
Mariana Islands (h = 50 km), " 26 Xi iP 01 28 4045
i 01 28 50.9
n 24 Up iP 20 44 17,2 Um iP 01 28 45,4
Ki  iP 20 43 3044 D Panay (h = 50 km).
Un iP 20 43 51,9 D
Kurile Islands (h = 30 km), " 26 Up —_—
microns sec
u 24 Unm iP 22 31 34,6 M E 2,5 19
i(pP) 22 31 45,0 M N 2,5 18
Japan (h = 50 km). M Z 4.3 19
Ki eP 02 17 21
" 25 Up iP 02 54 49,9 C eSKS 02 27 51
= microns sec microns sec
P Z' 0,1 0,8 SKS E 1.0 6
Ki iP 02 54 11,2 C SKS N 0.5 7
) Sk iP 02 54 44,2 C M E 2,8 17
Gb iP 02 55 10,7 M N 2,0 17
Unm iP 02 54 28,1 C M Z 4.0 19
Japan (h = 70 km). Um iP 02 17 29.9
i 02 17 59.8
" 25 Ki i(P) 03 16 00.6 iSKS 02 28 02
ePSs 02 29 47
n 25 Unm iP 04 38 25,2 iss 02 34 46
i 02 38 46
n 25 Up iP 05 03 35,7 C Mariana Islands (h = 30 km).
microns sec Magn. = 5,9 (Up,Ki).
P Z' 0.1 0.8

cont,
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = GOteborg, Um = Umed
Ka = Karlskrona
1964 1964
Mar. 26 Ki iP 05 38 58,5 Mar, 26 Ki i(P) 15 44 01.8
Um iP 05 39 05,1 e(Sg) 15 44 49
Peru (h = 100 km). Um i(sg) 15 46 36,0
" 26 Up iP 06 43 12,9 " 26 Up eP 19 13 30
. i(sP) 06 43 52,9
microns sec " 26 Up iP 19 48 47,0
P Z' 0.1 0.8 Ki iP 19 48 05.7
. Ki iP 06 42 55,3 Sk iP 19 48 39.1
microns sec Un iP 19 48 23,9
P 7' 0.2 1.8 Japan (h = 30 km).
Sk iP 06 43 18,7
Um iP 06 43 00,2 " 26 Up iP 20 23 56.1
Iuzon (h = 120 Ikm),
Magn, = 5.8 (Up,Ki). " 26 Up iP 20 49 08,8
" 26 Um iP 07 23 08,7 " 26 Up iP 21 40 13.7
Okhotsk Sea (h = 180 km). ipP 21 40 27.7
Ki iP 21 40 15.1
" 26 Up iP 07 49 33.4 Sk iP 21 40 29,6
i 07 49 40.1 ipP 21 40 43,3
Gb iP 07 49 14.5 Unm iP 21 40 10.9
Unm iP 07 49 52,2 ipP 21 40 25.2
West of Portugal Sumatra. h = 60 km
(h = 30 km), (Up,Sk,Um).
u 26 Up iP 09 28 37.0 D " 27 Up e(P) 00 03 09
Ki iP 09 28 22,6
microns sec n 27 Up iP 02 27 26.7
P z' 0,1 1,0
Sk eP 09 28 43 " 27 Up iP 04 40 45.5
Um iP 09 28 26,4 ipP 04 41 13,6
Mindanao (h = 60 km), microns sec
P is preceded by small- P Z' 0.1 0.5
amplitude motion, especially pP  Z' 0.1 0.5
clear at Um, where this Ki iP 04 40 36.9
starts at 09 28 13. ipP 04 41 04.6
isP 04 41 18,7
" 26 Ki iP 12 29 29,6 Sk iP 04 41 00,1
Banda Sea (h = 160 km), Gb eP 04 41 07
i 04 41 14.5
- " 26 Up —_— Um iP 04 40 36,7
microns sec Ka eP 04 40 55
. M E 0.7 18 ipP 04 41 22,5
M N 0.7 18 Burma. h = 110 km
M Z 0.9 18 (Up,Ki,Sk,Ka),
Ki —— The amplitude of pP is
M E 1.1 20 approximately twice the
M N 0.9 19 amplitude of P at all
M Z 1.8 18 stations; at Up the
Um iPS 13 58 22 amplitudes are 0.05 and
eSS 14 04 27 0,11 microns resp., of P
Southwest of Galapagos and pP on Z',
Islands (h = 30 km).
Magn. = 5.5 (Up,Ki). " 27 Um eP 17 25 23

Costa Rica (h = 30 km).
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = G&teborg, Um = Umed
Ka = Karlskrona
1964 1964
Mar., 27 Up iP 17 40 20,7 Mar., 27 M. Bdth, Geophys. J.,
Um  iP 17 40 21,9 cont. 8:496-513, 1964). pPKP
Costa Rica (h = 30 km). emerges gradually beyond
the shadow zone. The
* " 27 Um iP 19 20 12.2 variation of the amplitude
Hindu Kush (h = 210 km), ratio SKP/PKP by a factor
v of 8 from within to
" 27 Up iPKP 20 40 37,7 outside the shadow zone
iSKP 20 43 32,1 is exclusively due to the
microns sec amplitude variation of
PKP Z' 0.2 0.9 PKP, whereas SKP has
Ki i(PKP) 20 40 18,9 practically constant
iPKP 20 40 27.8 amplitude over this
iSKP 20 43 10,5 distance range.
microns sec
SKP Z' 0.1 1.3 " 27 Up iP 2% 13 30,6
Sk e(PKP) 20 40 33 ipP 23 13 38.5
iPKP 20 40 37.9 microns sec
iSKP 20 43 25.4 pP  Z' 0.1 0.7
Gb iPKP 20 40 47.8 C Ki iP 23 13 27.3
epPKP 20 42 46 Sk iP 23 13 48.6
iSKP 20 43 39,1 Um iP 23 13 23,9
Um  i(PKP) 20 40 26,4 C ipP 23 13 32,5
iPKP 20 40 31,8 Ka iP 23 13 38,2
iSKP 20 43 19.9 Bhutan., h = 30 km (Up,Um).
iPKS 20 44 10
e 20 46 10 " 28 Up iP 03 46 10.9 C
i 20 48 41.7 i 03 46 16
Ka iPKP 20 40 50,2 C is 03 54 21
ipPKP 20 42 55,3 microns sec
iSKP 20 43 41.1 P E 38 16
South of Fiji Islands, P N 190 14
h = 500 km (Gb,Ka). S E 430 16
As our stations are ] N 260 11
distributed around the M E 2260 22 o
caustic at around 1439, D = 6550 km = 59,
the records display a Ki iP 03 45 15.3 C
number of interesting microns sec
features, summarized in P E 37 12
the following table: P N 50 15
. Sk iP 03 45 42,0 C
Station D PKP-(PKP) pPKP SKB/PKP Gb iP 03 46 22,5 C
o Sec ampl,ratio Um iP 0% 45 44,1 C
- Ki 134~ 8.9 no 2,5 Ka iP 03 46 34.2 C
Um 139 5.4 no 2,2 Alaska (h = 20 km),
Sk 141 5 no 2,3 Magn. = 8,5 (Up,Ki),
Up 144 no no 0.25 The amplitudes given for
Gb 146 no weak 0.27 Up refer in this case to
Ka 147 no strong 0.28 Wiechert. These amplitudes
should be multiplied by a
The double PKP-phase with factor about 2 to be
(PXP) much weaker than converted to amplitudes on
PKP, is observed only long-period Benioff (Bath,
within the shadow zone, Geofisica pura e appl.,
(PKP) being identical with 43:108-130, 1959). Well
P" at Ki and with P! at developed mantle Rayleigh
U8, Sk (G. Payo Subiza & and especially Love waves

cont. were recorded.
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Up = Uppsala, Ki =

1964
Mar,

n

n

1

1

n

n

28

28

28

28

28

28

28

28

1964
Mar,

] 7=
Kiruna, Sk =

Ka = Karlskrona
Up ip 05 27 21.8
Gb iP 05 27 32.9
Alaska, This is the first L]
aftershock which could be
read reliably. Before that "

the traces are too entangled
to permit reliable readings.,

- As we found a very large
number of Alaska aftershocks,
which were not reported by
USCGS, we used other n
bulletins for some of the

identificat
Ki iP
Alaska,.
Ka. iP
Alaska.
Up i?
Alaska.
Up iP
Ki iP
Sk iP
Um iP
Alaska (h =
Ka iP
Up iP

P
Ki iP

P
Sk iP
Gb iP
Unm iP
Ka iP
Alaska (h =
Magno = 6.0
Up iP

P
Ki iP

P
Sk iP
Gb iPp

i
Unm iP
Ka iP
Alaska (h =
Magne. = 6.4

ion,

05 28 54,3 C

05 30 44.7

05 33 42.8

05 41
05 40
05 41
05 41
30 km).

23.6
29.1
02,5
01.8

05 42 45.4
05 43 56,6
microns sec
z' 0.1 1.0
05 43 00.9
microns sec
Z' Cu4 1.5
05 43 27.7
05 44 08,0
05 43 30,3
05 44 20,2
20 km).
(Up,Ki).

05 46 03.3
microns sec
z' 0.2 1.0

05 45 00.2
microns sec
Z' 0.8 1.3

05 45 35.8

05 46 15.0

05 46 17.9

05 45 36.9

05 46 26.3

30 km).
(Up,Ki).

28
28

28

28

28

28

28

28

28

28

28

28

Skalstugean, Gb = Goteborg, Um

Um iP
Ki ip
Ki iP
P
Gb iP
Alaska.
Um iP
Up iP
Ki iP
ip®?
P
Sk iP
i(pP)
Gb ip
Um iP
Alaska.
Up iP
Ki iP
ipP
pP
Sk iP
ipP
Gb iP
Um iP
Alaska,
Xi iP
Um iP
Alaska.
Um iP
Alaska.
Up iP
Ki iP
Gb iP?
Um iP
ipP
Alaska (h =
Sk iP
Um iP
Alaska,
Up el
Ki iP

= Umed

05 46 47.3
05 46 49.3

05 47 22,0
microns sec
z' 0.1 1.0

05 48 28.4

05 49 41.5

05 51 38.1
05 50 43,3
05 50 49.4
microns sec
z' 0,1 1.0
05 51 10.6
05 51 14.8
05 51 50,0
05 51 11.6

05 52 37.9
05 51 43.3
05 51 49.4
microns sec
z' 0,1 1,0
05 52 10,5
05 52 16,2
05 52 49.8
05 52 09,3

05 52
05 53

05 54 22.5

58,1
02,9
09.6
30.9
37.7

05 54
05 54
05 55
05 54
05 54
30 km),

05 55 28.2

05 55 46.1

05 56 49
05 55 55.0
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Up = Uppsala, Ki = Kiruna, Sk

1964
Mar,
conte.

1

28

28

28

28

28

28

28

Ki
P
Gb iP
Um iP
iPcP
Alaska,
Um iP
Um iP
Up iP
ipP
Ki iP
ipP
P
pP
Sk iP
ipP
Gb iP
ipP
Um iP
ipP
iPcP
Ka iP
ipP

Alaska. h = 30 km (Up,Ki,Sk,

Ka

Skalstugan, Gb = Goteborg, Um = Umed

Karlskrona

microns sec
Z!' 0,1 1.0
05 57 01,8

05
05

05
05
06
06

05
05

56
57

56

59

00
00
59
59

23,5
20,5

03.3
21.8
06,3
13,9

11.5 C
19.3

microns sec
Z' 0,1 0.6
Zz' 0,2 1,0

05
05
06
06
05
05
06
06
06

59
59
00
00
59
59
00

00
00

39.2 C
46.8
17.7
25.4
39.2 C
47,1
37.0
29,7
3642

Gb,Um,Ka). pP has larger
amplitudes than P at all

stations. This may sometimes
lead to difficulties in phase

identification, especially

when the weaker P is missing

and the record starts with
the stronger pP., At Ki and Um,

P starts with longer periods

(1,0 sec), followed after

1l.5=2 sec by shorter periods

(0e6 sec),

Ki iPp 05

Unm ip 06
ipP 06

(Alaskag.

Up iPp 06
ipP 06

Ki i?P 06
ipP 06

Gb iP 06

Um iPp 06
ipP 06

Alaska, h =

25 ¥m (Up,Ki,Um).

59

02
02

03
03
02
02
03
03
03

3101 C
36,8
36.3
43,3
42.8
04.8
11.4

1964
Mar,

"

"

ft

"

n

"

1

cont,

28

28

28

28

28

28

28
28
28
28
28

28

28

Ki iP 06 03 25,1 D
Sk iP 06 03 52,1
Um iP 06 03 53.1 D
AlaSkao
Ki iP 06 05 38.7
Alaska,
Um iP 06 06 41.1
Ki iP 06 07 43.5
Um iP 06 08 12.0
Alaska.
Ki iP 06 08 44.3
Um iP 06 09 12,2
ipP 06 09 19.8
Alaska., h = 30 kn (Um).,
Up iP 06 13 13,2
Ki iP 06 12 11.7
Sk eP 06 12 40
Um iP 06 12 40,7 D
Alaska,
Xi iP 06 12 54,0
Um iP 06 13 22.8
AlaSkac
Ki iP 06 13 17.8
Gb eP 06 15 02
Up iP 06 15 04.8
Gb iP 06 16 12.1
Alaska.
Ki iP 06 15 05,2
microns sec
P Z' 0,1 1.1
Um iP 06 15 33,8
Alaska,
Unm iP 06 15 14.6
Up iP 06 18 49.2 C
microns sec
P Z' 0.2 1.0
Ki iP 06 17 53,5 C
ipP 06 17 59.0
microns sec
P z' 0,2 1,0
Sk iP 06 18 20,3 C
Gb iP 06 19 00,6 C
Unm iP 06 18 22,6 C
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = G&teborg, Um = Umed
Ka = Karlskrona
1964 1964
Mar, 28 Ka ir 06 19 12.4 C  Mar. 28 certain whether the maxima
cont, Alaska, h = 20 km (Xi), cont, (M ENZ) listed for Ki belong
Magn. = 6.1 (Up,Ki). to this shock or not.
. " 28 Up iP 06 19 34.8 u 28 Sk iP 06 39 31,7
Sk iP 06 19 19.6 C
Un iP 06 19 20,0 " 28 Up ip 06 42 41.5
. Alaska. Up may have recorded Ki iP 06 41 44.4 C
a different shock, i 06 41 45.8
microns sec
n 28 Up iP 06 20 12,0 C P Z' 0.2 1.0
Sk iP 06 42 12.9
n 28 TUp ip 06 22 47.8 D Gb iP 06 42 53,1
Um iP 06 22 14.5 Um ip 06 42 4.3 C
ipP 06 22 21.3 Ka iP 06 43 05.2 ¢
Alaska, h = 30 km (Um), Alaska (h = 30 km).
" 28 Um i(P) 06 23 08.8 n 28 Ki iP 06 42 18,3 C
Gb eP 06 43 24
n 28 Up i(pP) 06 26 05,0 Alaska,
Ki iP 06 25 00,2
ip?P 06 25 06,7 n 28 Um ip 06 42 26,4
microns sec
P Z' 0,1 1.2 " 28 Sk iP 06 43 11,3
Um iP 06 25 28,4 Um iP 06 43 12.2
Alaska, h = 25 km (Ki)., Alaska.
" 28 Ki iP 06 31 45,9 " 28 Ka iP 06 45 38,0 C
Alasgksa,
" 28 Ki iP 06 45 51.0
" 28 Ki iP 06 33 32,0
Um 4P 06 34 00,6 C ipP 06 47 26.8
Alaska (h = 15 km), microns sec
P Z' 0.1 1.0
n 28 Ki ip 06 38 38,3 Ki ip 06 46 21.1
microns sec
" 28 Up ip 06 39 40.4 P Z' 0,1 1.0
ipP 06 39 46.5 Sk ip 06 46 47.3
microns sec Gb ip 06 47 27.5
- Ki iP 06 38 45.9 Ka iP 06 47 38.8
ipP 06 38 52.4 ipP 06 47 478
. microns sec Alaska, h = 40 km (Up,Ka),
PP 2' 0.1 1,0 Magn. = 5.8 (Up,Ki),
M E 73 17
M N 56 18 " 28 Un iP 06 48 57.7
M Z 100 17
Sk eP 06 39 06 n 28 Unm iP 06 49 58.6
ipP 06 39 12,8 ipP 06 50 03,1
Gb iP 06 39 51,4 Alaska, h = 20 km (Um).,
Unm iP 06 39 14.1 " 28 Um iP 06 50 23.0
ipP 06 39 20.4
Alaska., h = 25 km (Up,Ki, " 28 Ka iP 06 50 24.9

Sk,Gb,Um). It is not quite
cont,
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = Gdoteborg, Um = Umed
Ka = Karlskrona
1964 1964
Mar, 28 Up iP 06 51 33,9 Mar. 28 Ka iP 06 57 42,5
Sk iP 06 51 05.9 cont, Alaska.
Gb iP 06 51 45,9
. ipP 06 51 50,2 " 28 Ki iP 06 57 12.7
Un iP 06 51 07.9
ipP 06 51 12,6 " 28 Ka iP 07 00 33,2
. Ka iP 06 51 57,8
ipP 06 52 02,4 " 28 Up iP 07 01 15,0
Alaska, h = 20 km (Gb,Um,Ka), Ki ip 07 00 16.3
Sk iP 07 00 47.7
n 28 Um iP 06 51 21,8 Gb iP 07 01 2644
ipP 07 01 31.5
" 28 Sk iP 06 51 34.3 Um ip 07 00 48,6
Um iP 06 51 32,7 Ka iP 07 01 37.8
Ka iP 06 52 1G,2 ipP 07 01 43,8
i 06 52 33,7 Alaska, h = 25 km (Gb,Ka),
Alaska., ’
" 28 Up iP 07 01 27.4
" 28 Sk iP 06 52 04,2 microns sec
Um iP 06 52 04.9 P Z' 0,2 1.0
ipP 06 52 09.7 Ki iP 07 00 26,5
Alaska, h = 20 ku (Um), ipP 07 00 32,8
microns sec
" 28 Sk iP 06 52 49,2 pP Z' 0,3 1,2
Gb iP 06 53 28,5 Sk iP 07 01 00,4
Um iP 06 52 50,5 D Gb iP 07 01 39,4
Alaska, Um iP 07 00 57.9
Ka iP 07 01 50.0
n 28 Ki iP 06 52 53,4 Alaska, h = 25 Im (Ki).
Sk iP 06 53 21,2 Magn. = 6,2 (Up,Ki)e.
Alaska.
n 28 Sk iP 07 02 08,8
" 28 Up iP 06 54 15,5 Gb iP 07 02 49,9
microns sec Alaska,
P Z' 0.9 1.5
i iP 06 53 20,7 D " 28 Up iP 07 03 50.0
microns sec ipP 07 03 56,1
P Z' 1.0 1,5 microns sec
Sk iP 06 53 479 D P Z' 0.1 0.9
Gb iP 06 54 27,5 D Ki iP 07 02 54,7
- Um iP 06 53 49,2 ipP 07 03 01.0
Ka ipP 06 54 39,1 microns sec
Alaska ( = 25 km), P Z' 0,2 1.4
- Magn. = 6,7 (Up,Ki), Sk iP 07 03 21,8
ipP 07 03 27.8
" 28 Ka iP 06 53 56.1 Gb iP 07 04 01.9
ipP 07 04 07.9
n 28 Gb iP 06 54 02,9 Um iP 07 03 23,8
ipP 07 03 30.1
" 28 Um iP 06 54 54,5 Ka iP 07 04 13,4
1pP 07 04 19.7
" 28 Um  iP 06 55 17,8 Alaska, h = 25 km (Up,Ki,Sk,
Gb,Um,Ka), Magn. = 5,9 (Up,Kl).
" 28 Ki iP 06 56 28.6 !
microns sec " 28 Sk iP 07 03 36.3

P Z' 0,1 1,0
cont,
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1"

1"

1

"

28

28

28

28

28

28

28

28

28

28

28

28

ol P
Up = Uppsala, Ki = Kiruna, Sk =
Ka = Karlskrona
1964
Sk iP 07 04 06.3 Mar.
ipP 07 04 16.0 cont.
(Alaskag.
1
Un iP 07 04 43,2
Unm iP 07 05 08,5
Ka iP 07 05 58,0
Alaska,
Ki iP 07 06 35,7 C
Up iP - 07 10 22,4 ¢
ipP 07 10 30.3
Ki iP 07 09 28,6
ipP 07 09 36.7
Sk iP 07 09 55,6 C
ipP 07 10 03,7
Gb i(P) 07 10 27,2
Un iP 07 09 56,5
Ka i(P) 07 10 52,6
Alaska, h = 30 km (Up,Ki,Sk).
Ki iP 07 09 53,8
Up iP 07 12 46,2
Xi iP 07 11 51,8 n
Sk iP 07 12 17.7
Gb iP 07 12 58,3 "
Um iP 07 12 20.4
Alaska, "
Up iP 07 14 27,9 "
Ki eP 07 13 34
Sk iP 07 14 01,1 C
Gb iP 07 14 40.1 "
Un iP 07 14 02,3 ¢
Alaska,
Ki 4P 07 13 47.9
Gb iP 07 14 53.6
Alaska,
Sk iP O7 16 5447
Alaska.
Ki iP 07 17 00.2
Up ip 07 19 15.6
Ki iP 07 18 20.4 "
microns sec
P Z' 0,1 1.0
Sk iP 07 18 46,8
Gb iP 07 19 27.5 "
Um iP 07 18 48,7
Ka iP 07 19 34.2 ¢ 1"

cont,

cont.

28

28

28

28

28

28

28

28

28

28

Skalstugan, Gb = G&teborg, Um = Umed

Ka ipP 07 19 39,2
Alaska. h = 20 km (Xa),
Up iP 07 20 35.8 D
microns sec
P Z' 0.2 0.6
M E 9.7 19
M N 18 18
M Z 19 18
Ki iP 07 19 41,1 D
ipP 07 19 46.6
microns sec
P Z' 0,7 1.5
pP Z' 1.3 1.5
Sk iP 07 20 07,4 D
ipP 07 20 14,6
Gb iP 07 20 47.6 D
ip!'p! 07 49 47.7
Um iP 07 20 09.9 D
ipP 07 20 16,6
eP' P! 07 49 57
Ka iP 07 20 59.2
ipP 07 21 06,2

Alaska, h = 25 km (Ki,Sk,Unm,
Ka)a Magno = 6.4 (Up,Ki)c

Um iP 07 20 49,2
Sk i(P) 07 21 01.3
Sk iP 07 21 40,4
Un iP 07 24 49.5
Alaska.
Up iP 07 26 35,0
Xi iP 07 25 40,8
microns sec

P z' 0,2 1.0
Sk iP 07 26 07.8 ¢
Gb iP 07 26 47,4
Un iP 07 26 09,7

Alaska, The period of P on

Z' is slightly greater than
usual, around 1.8-2.0 sec,

especially clear at Up and

Ka.

Up iP 07 30 28,6
Um iP 07 30 54,2
Alaska,

Up iP 07 33 08.4
Sk iP 07 33 18,2
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = G§teborg, Um = Umed
Ka = Karlskrona
1964 1964
Mar. 28 Um iP 07 33 15,0 Mar, 28 Sk ipP 07 50 10,1
cont, (Alaska), cont. Un iP 07 50 0l.,4
ipP 07 50 10.5
" 28 Up iP 07 34 32.6 Alaska, h = 30 km (Sk,Um).
> Ki eP 07 33 37
ipP 07 33 44,5 u 28 Unm iP 07 52 00.9
- Sk ipP 07 %4 14-03 .A.laSkao
Un iP 07 34 07.1
Ka iP 07 35 03,3 " 28 Up iP 07 54 11.1 C
Alaska, h = 30 km (Xi). Ki iP 07 53 16.7
Sk iP 07 53 42.8 C
n 28 sk .i(P) 07 35 01,7 Gb iP 07 54 23,0
u 28 Unm iP 07 36 26,4 C Ka iP 07 54 34,5
Alasgka, Alaska.
n 28 Ki iP 07 37 47.5 n 28 Ki i(P) 07 53 37.8
Sk eP 07 38 15
ipP 07 38 21.5 n 28 Up iP 07 58 10.4
Un iP 07 38 16,0 Ki iP 07 57 09.4
ipP 07 38 22,5 ipP 07 57 16.4
Alaska, h = 25 km (Sk,Um). Sk iP 07 57 36.1
Unm iP 07 57 37.4
Ki iP 07 39 59,2 Alaska, h = 30 km (Xi,Um).
Sk iP 07 40 26,0
Um iP 07 40 27.3% n 28 Up i(p) 07 58 59,2
Alaska, v
n 28 Up iP 07 59 17.1 C
" 28 Up iP 07 40 55.9 Ki iP 07 58 22,8
microns sec Sk iP 07 58 50,0 C
P Z' 0,2 1,0 Gb iP 07 59 29.0
Ki iP 07 40 01,8 Um iP 07 58 50.9
microns sec Ka iP 07 59 40.6
P Z' 0.7 1.5 Alaska (h = 15 km).
Sk iP "~ 07 40 28,1
Gb iP 07 41 07,2 D " 28 Ki iP 07 59 58.3
Um iP 07 40 29.6 Sk iP 08 00 25,0
Ka iP 07 41 18,4 Un iP 08 00 25,9
Alaska (h = 15 km), Alaska,
) Magn. = 6.4 (Up,Ki).
n 28 Up iP 08 00 29,4
" 28 Un iP 07 45 51.4
. n 28 Up iP 08 02 37.5
n 28 Xi iP 07 48 18.9 Ki iP 08 01 43,8
Sk eP 07 48 45 Sk iP 08 02 11,2
Um eP 07 48 47 Um iP 08 02 12,0
Alaska, Alaska (h = 30 km),
n 28 Up iP 07 49 48.7 n 28 Ki iP 08 04 31,1
microns sec Sk iP 08 04 57.6
pP 0,2 1.3 ipP 08 05 04,8
(Alaska). Um iP 08 05 00,2
ipP 08 05 06,3
" 28 Sk iP 07 50 03.3 D Alaska, h = 30 km (Ki,Sk,
cont, Um).,
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1964
Mar,

1

1

28

28

28

28

28

Skalstugan, Gb = Goteborg, Um = Umed

2%~
Up = Uppsala, Ki = Kiruna, Sk =
Ka = Karlskrona
1964
Up eP 08 09 57 Mar,
Xi iP 08 09 06,7 cont,
Un iP 08 09 34,8 C
Alaska (h = 25 km), u
Up iP 08 10 57,0
Unm iP 08 10 06,9
Could be two different
shocks.
Unm ip 08 11 03,0
ipP 08 11 09,2
(Alaska).
Up iP 08 15 23.8
Ki iP 08 14 27.3
Um iP 08 14 56,4
Alaska,
Up iP 08 15 39,6
Ki iP 08 14 42,7
Um iP 08 15 10,9 "

n

1"

cont,.

28

28

28

28

28

28

28

28

Alaska. An alternative
interpretation would be
that these phases are pP
of the preceding shock,
which would mean a focal
depth of 60 kmn,

Ki iP 08 17
Um eP 08 18
Alaska.

Unm eP 08 22
Alaska (h = 30 km),
Ki iP 08 24
Un iP 08 24
Alaska.,

Um iP 08 25
Alaska,

Up iP 08 37
Ki iP 08 3%6
Alaska.

Up iP 08 38
Ki iP 08 39
Um iP 08 39
Alaska (h = 30 km),
Up iP 08 42
Ki iP 08 41
Sk iP 08 42

35.1
03

32.7

16,1
44.8

31,3 C
36.0
01,7

"

"

1

28

28

28

28

28

28

28

28

28

Ka. iP 08 42 54,7
Alaska (h = 15 km),
Up iP 08 44 06.4
ipP 08 44 12,6
microns sec
pP Z' 0'3 102
Xi iP 08 43 11.7
ipP 08 43 17.4
microns sec
P Z' 0.1 1,2
pP Z! 004 1.2
Sk iPp 08 43 38.5
ipP 08 43 44.6
Gb iP 08 44 18,0
ipP 08 44 23.9
Ka iP 08 44 3044
Alaska, h = 25 km (Up,Ki,
SkyGb,Ka).
Up iP 08 47 29.4
Ki iP 08 46 24.1
Sk eP 08 46 50
Um iP 08 46 52,4
Alaska,
Ki iP 08 46 3%8.8
Sk ePp 08 47 05
Alaska.
AlaSkaa
Up iP 08 50 19.5
microns sec
P Z' 0.1 0.9
Ki iP 08 49 24,9 D
microns sec
P Zz' 0,2 1,0
Sk iP 08 49 51.7 D
Gb iP 08 50 30,7 D
ipP 08 50 36.9
Un iP 08 49 53,2 D
Ka iP 08 50 42,7 D
Alaska, h = 25 km (Gb),

Magn. = 5,9 (Up,Ki).

Ki iP
Sk iP
Um iP
Alaska.

Up iPp

08 50 25.9

08 50 41,4
08 50 42,0

08 50 57.9
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1964
Mar.

"

"

n

cont,

Uppsala, Ki =

28

28

28
28

28

28

28

28

28

28

28

24
Kiruna, Sk =
Ka = Karlskrona
1964
Ki iP 08 52 10.7 Mar.
Alaska, conte.
Up iP 08 57 13,3
Ki iP 08 56 20,0
Sk iP 08 56 47.1
Gb iP 08 57 26,1
Um iP 08 56 47.9
Alaska (h = 30 km).
Um iP 08 58 29,4
Ki iP 09 02 22,0
Alaska-
Up iP 09 05 30,9
Ki iP 09 04 35.9
Unm iP 09 05 04.4
Alaska (h = 20 km),
Up iP 09 05 52,3
mierons sec
P Z' 0.1 1,0
Ki iP 09 04 58,0
ipP 09 05 06.8
microns sec
P Z' 0,3 1.5
Sk iP 09 05 24.4 C
Gb iP 09 06 04.1
ipP 09 06 11.7
Um iP 09 05 25,9 ¢
Ka iP 09 06 14.4 C
Alaska, h = 30 km (Ki,Gb),
Magn, = 5,9 (Up,Ki).
1
Ki iP 09 05 31.5
Up iP 09 09 27.2
ip 09 09 32,8
Ki iP 09 08 32,8
ipP 09 08 39,2
Sk iP 09 08 59,4
ipP 09 09 05.6
Gb iP 09 09 39,0
Um iP 09 09 00.4
ipP 09 09 06.9
Ka i(P) 09 09 56,3"
Alaska. h = 25 km (Up,Ki,
Sk, Unm).
Unm iP 09 09 21,6 n
Up iP 09 11 30.9 C
ipP 09 11 39,1

cont,

28 Up

28

28

Skalstugan, Gb = Goteborg, Um = Umed

eS 09 20 04
sec
N 1.1 3
104 3
1.1
6
6
20
20
20

R EEB0nnddH
O NZHZE NN

09 10 49
sec
N 1.2 6

Z 1.5 3

3 1.5

9 17

0 20

6 18

03,2
42.8
50.6
04,8 C
iP 11 53,8 C
ipP 09 12 01,4
Alaska. h = 30 km (Up,Gb,Ka).
Magn. = 6,5 (Up,Ki) from
body waves, The relatively
small surface waves (M =

5.9 (Up,Ki) from surface
waves only) su gest either
greater depth (around 60 km,
contradicted by pP) or more
likely some other reason.,

Sk
Gb

9 11
11
11
Um 11

Ka

iP

Up ip 09 16 26,6 C
ipP 09 16 33,9
microns sec
P Z' 0,1 0,6
Ki iP 09 15 32,0 C
ipP 09 15 39.8
microns sec
P Z' 0.2 1,0
Sk iP 09 15 59,0 C
Gb iP 09 16 38,5 C
ipP 09 16 46,2
Un iP 09 16 00,3 C
Ka iP 09 16 49,5 C
Alaska. h = 30 km (Up,Ki,Gb),
Magn. = 6,0 (Up,Ki),
Up ip 09 24 05,4 D
ipP 09 24 17,2
Ki iP 09 23 1043
ipP 09 23 21.0
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Up = Uppsala, Ki =

1964
Mar,
cont,

un

1"

1

1

conte.

28

28

28

28

28

28

28

28

28

28

28

25~
Kiruna, Sk = Skalstugan, Gb = Gdteborg, Um = Umed
Ka = Karlskrona
1964
Ki microns sec Mar, 28 Um iP 09 44 57.7
P Zz' 0,1 1.0 cont. Alaska.
Sk iP 09 23 3746
ipP 09 23 48,7 " 28 Unm iP 09 51 23,2
Gb iP 09 24 17.4 (Alaska),
ipP 09 24 29.4
Um iP 09 23 38,6 D n 28 Unm iPp 09 53 45.7
ipP 09 23 50,1
Ka iP 09 24 28,9 " 28 Up iP 09 55 20,0
epP 09 24 39 Ki ip 09 54 24,3 C
Alaska, h = 40 km (Up,Ki, microns sec
Sk,Gb,Um,Ka ). P Z' 0.1 1,0
Sk iP 09 54 51,5 C
Unm iP 09 27 26.7 Gb iP 09 55 31.5
Un iP 09 54 53,0 C
Up iP 09 28 17,0 Ka iP 09 55 43,4
Ki iP 09 27 23,3 Alaska (h = 30 km).,
Sk iP 09 27 50.1 C
Gb iP 09 28 29,2 " 28 Up iP 09 56 26,5
Um iP 09 27 51,5 ¢C i 09 56 31.4
Ka iP 09 28 40,5 Sk iP 09 55 46.6
Alaska (h = 25 km),
u 28 Up iP 10 03 00,5
Ki iP 09 28 11.% es 10 11 12
Um iP 09 28 39,6 microns sec
Alaska. r N 0.6 4
P Z 0.9 5
Ki iP 09 29 39,5 S N 0.6 6
Um iP 09 30 07.9 M E 3.2 19
ipP 09 30 14.7 M N 5,0 19
Alaska. h = 30 xm (Unm), M Z 5.4 17
D = 6650 km = 60°,
Ki iPp 09 30 22,8 Ki iP 10 02 05,1
is 10 09 36
Un iP 09 33 23,3 microns sec
Alaska. P Z' 0,4 2,2
S N 1.6 7
Ki eP 09 35 17 M E 4.4 17
Um iP 09 35 45,0 M N 7.5 23
Alaska (h = 30 km), M Z 11 23
D = 5850 km = 52 1/2°,
Ki iP 09 41 1l.2 Sk iP 10 02 31.9 C
Alaska, Gb iP 10 03 12,2
ipP 10 03 20.7
Up iP 09 44 30.4 Um iP 10 02 34,1
Ki iPp 09 43 3644 Ka iP 10 03 24,3
microns sec ipP 10 03 32,6
P z' 0,1 1,0 Alaska, h = 30 km (Gb,Ka),
Sk iP 09 44 03,4 C Magn, = 6,0 (Up,Ki).
Gb iP 09 44 42.8 C P and pP have unusually
Um iP 09 44 04.4 C long periods on 2', around
Ka iP 09 44 54,8 2 sec,
Alaska (h = 20 km),
n 28 Up iP 10 07 41,2
Ki iP 09 44 29,8 Ki iP 10 06 45,6
Sk iP 09 44 57.2 Sk eP 10 07 13

cont,.
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = Goteborg, Um = Umed

1t

Ka Karlskrona
1964 1964
Mer, 28 Unm iPp 10 07 13.6 Mar. 28 Ki epP 10 34 58
cont. Alaska, cont, Gb iPp 10 35 59.0
Un iP 10 35 21,2
" 28 Unm iP 10 07 37.6 Alaska., h = 20 km (Up,Ki).
n 28 Un iP 10 08 06,6 n 28 Un iP 10 37 06,2
(Alaska), Alaska,
1 28 Up iP 10 08 53,1 n 28 Unm iP 10 42 28,5
Ki iP 10 07 59,6
Sk iP 10 08 26.0 D n 28 Up iP 10 43 20,7
Gb iP 10 09 05,9 microns sec
Um iP 10 08 27,7 P z' 0,1 0.8
Alaska (h = 20 knm), Ki iP 10 42 26,3
Sk iP 10 42 53,5
n 28 Up iP 10 19 29,5 Gb iP 10 43 32,9
Ki iP 10 18 58,1 Un iP 10 42 54,6 D
Um iP 10 19 17.0 Ka iP 10 43 43,5
Nebraska-South Dakota Alaska (h = 40 km),
n 28 Up iPp 10 45 27,7
n 28 Ki iP 10 21 38,8 ipP 10 45 34,4
Sk iPp 10 22 02,7 Ki iP 10 44 33,1
Unm iP 10 22 06,6 Sk iP 10 44 58,0 C
Alaska, Gb iP 10 45 38,5
Un iP 10 45 00.9
" 28 Ki iP 10 24 55,8 Alaska., h = 25 km (Up).
Um iP 10 25 25,1
Alaska (h = 20 km). " 28 Up iP 10 46 02,9 D
is 10 54 28
n 28 Up iP 10 28 20,3 C iP' P! 11 15 03.9
microns sec nmicrons sec
P z' 0,1 1,0 P N 0.9 4
Ki iP 10 27 25.8 C P z 1.9 4
microns sec P Z' 0.4 0.7
P zZ' 0,1 1.0 S E 2.4 5
Sk iP 10 27 52,7 C S N 3,2 7
Gb iP 10 28 31,6 P'P' Z 1,1 5
Un iP 10 27 54,0 C P'P' Z' 0,1 0.9
Ka iP 10 28 42,1 M E 3.1 18
Alaska (h = 15 km), M N 6.1 19
Magn. = 5.8 (Up,Ki), M 3 6.5 20
D = 7000 kn = 63 .
n 28 Xi iP 10 29 56.5 Ki iP 10 45 09.2 D
Un iP 10 30 24,2 is 10 52 51
Alaska (h = 30 km). eP!'P' 11 15 23
microns sec
" 28 Unm i(P) 10 31 24.0 P N 1.5 8
P 72 2.4 7
n 28 Up iP 10 32 32,0 P z' 1.0 1.3
S E 3.9 9
n 28 Un eP 10 32 35 S N 2,8 11
M E 7.8 17
" 28 Up iP 10 35 47.5 M N 12 20
ipP 10 35 52,6 M z 15 19 |
Ki iP 10 34 52,5 D = 6100 km = 55 .
cont, cont,
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = GSteborg, Um = Umeé
Ka = Karlskrona

1964 1964
Mer. 28 Sk ipP 22 39 30.2 Mar. 29 Up ip 00 22 55,0
(Alaska). " 29 Up iP 00 23 0k,1
Ki eP 00 22 11
" 28 Ki iP 22 55 59.0 Sk ip 00 22 33.6
Sk iP 22 56 25.1 C Gb iP 00 23 16,2
Gb iP 22 57 05.5 Um iP 00 22 34.8
Um ip 22 56 27.8 C ipP 00 22 38.0
Alaska (h = 30 km). Alaska. h = 15 kn (Um).
" 28 Um iP 23 07 48.7 " 29 Ki eP 00 24 22
ipP 00 24 28.5
" 28 Ki iP 23 08 14.8 Um iP 00 24 52,3
Alaska. Alaska, h = 25 km (Ki).
" 28 Up i(P) 23 25 29.5 " 29 Ki ip 00 24 53.3
Ki iP 23 24 21.1 Sk iP 00 25 20.7
Um iP 23 24 49.0 Um iP 00 25 21,0
Alaska (h = 30 km). Alaska,
" 28 Ki iP 23 25 L6.9 " 29 Ki ip 00 30 25.2
ipP 23 25 52.4 Um iP 00 30 53.3
Sk iP 23 26 19.0 Alaska (h = 30 knm).
Um iP 23 26 21.3
Alaska., h = 20 km (Ki). " 29 Um iP 00 35 56.2
Alaska.,
" 28 Up iP 23 34 59.1
Ki ip 23 34 03.9 " 29 Um iP 00 53 23.6
Um iP 23 34 32.7
Alaska (h = 30 km). " 29 Ki iP 01 00 15.0
Um eP 01 00 L2
" 28 Ki iP 23 53 50.6 ipP 01 00 47.4
Alaska. h = 20 km (Um).
" 28 Ki iP 23 55 30.5
Sk eP 23 55 58 " 29 Um iP 01 01 25.9
Unm iP 23 55 58.4 Alaska (h = 30 km).
Alaska.
" 29 Up iP 01 03 30.0
" 28 Up iP 23 56 43.9 ipP 01 03 kLo.T
ipP 23 56 49.6 Ki iP 01 02 35.8 C
Ki ip 23 55 50,0 Sk iP 01 03 02.h
ipP 23 55 55.h4 Um iP 01 03 03.3
Sk iP 23 56 17.0 ipP 01 03 13.8
Gb ip 23 56 54.9 Alaske. h = 40 km (Up,Um).
Um iP 23 56 18.2
ipP 23 56 23.6 " 29 Ki iP 01 05 09.7
Maska. h = 20 km (Up,Ki,Um). Um iP 01 05 38.0
Alaska,
" 28 Ki iP 23 56 49.8
" 29 Ki iP 01 16 L42.8
" 29 Um iP 00 07 36.0 Um iP 01 17 11.4' D
Alaska. Alaska.
" 29 Um iP 00 20 L40.3 " 29 Up ip 01 19 4k, 0D
Alaska. microns sec
P Z' 0.2 0.7

cont.
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = Gdteborg, Um = Umed
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1964 1964
Mar. 29 Up iP ok 25 33.5 Mar. 29 Up iP 05 42 39.0
" 29 Up eP ok 51 27 " 29 Up iP 05 48 15.8
Ki ip ok 51 07.3 Ki iP 05 47 21.5
. Um eP o4 51 19 ipP 05 47 28.4
mierons sec
- " 29 Up ip 05 02 19.9 pP Z' 0.1 0.8
Ki iP 05 01 25.9 Sk iP 05 47 48.7 ¢
i 05 01 31.h Gb iP 05 48 28.2
Sk iP 05 01 52.8 Um ipP 05 47 49.9
ipP 05 02 03.9 ipP 05 47 56.8
Gb eP 05 02 32 Alaska. h = 30 km (Ki,Um).
Un iP 05 01 53.9 D
Alaska. h = 40 km (Sk). " 29 Ki eP 05 58 55
ipP 05 59 03.2
" 29 Ki iP 05 09 35.h4 Unm iP 05 59 24,0
Um eP 05 10 ok ipP 05 59 31.5
Alaska (h = 4O km). Alaska., h = 30 km (Ki,Um).
" 29 Up iP 05 18 56.1 " 29 Ki iP 06 01 22.9
Ki iP 05 18 01.7 Sk iP 06 01 55.5
i 05 18 14.3 Um iP 06 01 52.3
Sk iP 05 18 28.9 ipP 06 01 56.9
Un iP 05 18 29.9 Alaska. h = 20 kn (Um).
Alaska (h = 20 km).
" 29 Ki iP 06 01 56.1
" 29 Up ip 05 31 33.2 Sk iP 06 02 28.7
ipP 05 31 k2.0 Alaska.
Ki e(pP) 05 30 Lk
Sk e(pP) 05 31 09 " 29 Up ip 06 15 16.9 C
Un eP 05 31 03 i 06 15 19.h4
ipP 05 31 12,2 i(pP) 06 15 24
Alaska. h = 40 km (Up,Um). is 06 23 52
microns sec
" 29 Up i 05 39 36.0 P N 0.5 L
iSg 05 40 25.8 P Z 0.8 bk
Ki iPn 05 36 11.3 P Z' 0.6 1.7
iSn 05 37 08.8 S E 0.7 5
isSg 05 37 28.9 S N 1.2 6
D = 500 km = 4.5°, M E 2.7 18
Sk eSn 05 39 03 M N 6.5 18
i 05 39 58.0 M 7 5.8 20
iSg 05 4o 0547 D = 7100 km = 64",
D = 1020 km = 9,2, Ki iP 06 14 22.9 C
i Un ePn 05 36 35 is 06 22 12
iSn 05 37 50.4 microns sec
isg 05 38 24,1 P N 0.9 6
D = 690 km = 6.2°, P z 1.7 6
Northwest Russia, 67.4°N, . P z' 0.k 1.0
32.3°E. Origin time = L//// S E 4.2 17
05 35 01l. Explosion? S N 2.3 10
S Z 1.8 11
" 29 Ki i(P) 05 37 36.L4 M E 7.6 16
Um iP 05 38 03.8 M N 5.0 20
i 05 38 17.6 M Z 9.5 20
(Alaska). D = 6200 km = 56°,

cont.
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Up = Uppsela, Ki = Kiruna, Sk

196k

Mar. 29

cont,
" 29
” 29
” 29
" 29
" 29
" 29
" 29
” 29
11 29

cont.

. T T
Ka = Karlskrona
1964
Sk iP 06 1k 50.4 C Mar.
Gb iP 06 15 28,6 cont,
ipP 06 15 38.3
Um ip 06 14 50.6 C
is 06 23 Oh
Ko iP 06 15 39.2
ipP 06 15 L48.2

Maska. h = 40 km (Gb,Ka).

Megn., = 6.3 (Up,Ki).

At all our stations the P(Z') "
spectrum is dominated by two
periods (averages 2.1 and
0.6 sec), the ionger period
starting on the average

2.5 sec before the short
period-motion. Compare
similar remark to Mar. 28,

”

06 00.
Up ip 06 22 50.3
Ki iP 06 21 55.8
Sk ip 06 22 23.2
Um iP 06 22 24,0
Alsska,
”

Up iP 06 39 5T.1
Sk iP 06 39 28.7
Gb ipP 06 L0 08.h

ipP 06 40 1k.7 "
Um ip 06 39 30.1

ipP 06 39 37.0
Alaska. h = 25 km (Gb,Um).
Un iP 06 L4y 32,7
Ki ip 06 45 38.9 "
Alaska,
Ki ip 06 4T 28.7
Um iP 06 47 56.8
Alaska (h = 20 km).

1"

Ki ip 06 48 02.9
Ki iP 06 50 43.5
Un iP 06 51 11.5
Alaska., "
Ki iP 06 58 15.5 "

ipP 06 58 22.6
Um iP 06 58 L3.9

ipP 06 58 50.5 "
Alaska. h = 30 km (Ki,Um).
Up ip 07 03 52,2

29

29
29

29

29

29

29

29
29

29

Skalstugan, Gb = GSteborg, Um = Umed

Ki iP 07 02 58.3 C
ipP 07 03 06.6
microns sec
P z* 0.4 1.0
Sk iP 07 03 25,9
Gb iP 07 Ok 0L.9
Um iP 07 03 26.5 C
Alaska. h = 30 km (Ki).
Ki ip 07 12 20,8
Up iP 07 15 30.0
ipP 07 15 38.7
Ki iP 07 14 34,8
ipP 07 14 Lo.h
Sk ip 07 15 01.8
ipP 07 15 10.5
Gb iP 07 15 k1.6
ipP 07 15 50.5
Um ip 07 15 03.3
ipP 07 15 11.7

Alaska. h = 30 km (Up,Ki,Sk,
Gb,Um).

Ki ip 07 18 46.5
Um ip 07 19 15.2
Alaska.,
Up iP 07 28 35.1
Ki iP 07 27 40.6
Sk iP 07T 28 07.9
Gb iP 07 28 L46.9
Un ip 07 28 08.9
Alaska (h = 25 kn).
Ki iSn 07 46 11.6
isg 07 46 29.7
Um eSn 07 46 50
isg 07 47 2k4.9
Northwest Russia. Explosion?
Up ip OT 47 55.7
Ki ip 07 47T 02.9
ipP 0T 47 10.1
Alaska. h = 30 km (Ki),
Up iP 07 49 24,1
Un iP 07 b9 Lo,2
Alaska (h = 20 km),
Ki e 07 50 L7
i 07 51 27.3
i(sg) 07 51 35.3
Um isg 07 52 25,6

Probably northwest Russia,
Explosion?
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Up = Uppsala, Ki = Kirune, Sk

196k

Mar,

"

”

"

"

7"

”

"

”

"

29
29

29

29
29

29

29

29

29

29

29

29

Sk i?
Up iP
Ki iP
P
M
M
M
Sk iP
Gb iP
Um iP
Ks eP
Alaska (h
Up ip
i
Um eP
Ki 1P
Sk ip
Um iP
Alaska (h
Up iP
Ki iP
Sk iP
Un iP
Alaska (h
Um iP
Alsaska,
Up ip
Ki iP
Um iP
Alaska (h
Un iP
Alaska.
Ki iP
Sk iP
Unm iP
Alaska (h
Un ip
Alaske (h
Up iP
Ki ip
Sk iP
Um iP
Alaska (h

25

25

20

15

30

20

15

Ka

0T 59

08 03
08 02

08 41
08 Lo
08 L1
km).

08 47

08 59
09 00
09 00
km),

09 09
kn).,

09 17
09 16
09 16
09 16
M)-

=41

Skalstugan, Gb = GSteborg, Um = Umed

Karlskrcna

46.3

20 C
25.8 C
sec

1.0

15

15

13

53.4 C
31.9
53.8
U2

1964
Mar.

"

”

"

11

eont.

29

29
29

29

29

29

Up eP 09 26 15
Ki iP 09 25 19.3 C
microns sec
P Z! 0.2 1.0
Sk iP 09 25 46.0
Gb iP 09 26 25,k
Um ip 09 25 L7.5
Alaska (h = 15 kn).
Up i(P) 09 26 3k.1
Ki iP 09 31 21.6
Um iP 09 31 Lk,bh
Alaska (h = 30 km).
Ki iP 09 50 19.7
Sk iP 09 50 45.8
Um iP 09 50 48.4
Alaska.
Up ip 09 55 1b.7T
Ki iP 09 54 20.1
Sk ip 09 sk 47.9
Um ip 09 54 48,1
Alaska.
Up iP 10 18 08.0
i 10 18 10.2
iPcPp 10 18 56.4
nicrons scc
P Z' 0.2 1.0
Ki iP 10 17 12.7
i 10 17 1k.8
is 10 24 38
mierons sec
P Z' 0.h 1.3
S N 0.7 7
M N 0.7 18
M Z 1.4 19
D = 5850 km = 52 1/2°.
Sk eP 10 17 4o
i 10 17 41.5
iPcP 10 18 39.9
Gb iP 10 18 20.1
Um iP 10 17 41.5
iPcP 10 18 41.6
is 10 25 31
eP'p! 10 47 44
Ka iP 10 18 3k4,.0

Alaska (h = 20 km), Magn. =

6.3 (Up,Ki).

Exceptionally small surface

waves at Ki.

At Up, Ki, Sk, Gb, Um, the
P(Z') phase starts with a
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = G&teborg, Um = Umed
Ka = Karlskrona
1964 1964
Mar. 29 small compressional motion, Mar. 29 Unm ipP 11 53 50.9
cont. followed after 2.1 sec on cont. iPcP 11 sk L4o,1
the average by a much Alaska., h = 30 kn (Up,Um).
larger dilatational motion.
. Compare similar ramark to " 29 Ki eP 12 o4 05
Mar. 28, 12 30. Um iP 12 ok 37.9
i 12 05 02.2
e " 29 Ki ip 10 22 54,7 Alaska (h = 25 km).
Um iP 10 23 23.5
Alaska (h = 15 kn). " 29 Ki iP 12 ok L43.3
Um iP 12 05 17.k4
" 29 Ki eP 10 27 36 eS 12 13 06
Alasks.
" 29 Up ip 10 49 40.2
" 29 Up iP 12 07 01.h4
" 29 Ki eP 10 52 08 Ki ip 12 05 59.8
Um iP 10 52 35.5 ipP 12 06 06,2
ipP 10 52 42.3 microns sec
Alaska. h = 30 kn (Um). pP Zz' 0.1 1.0
Un ip 12 06 27.9
" 29 Up iP 10 59 58.7 C ipP 12 06 3k4.6
ipP 11 00 05.9 Alaska. h = 25 km (Ki,Um).
i 11 00 16,4
iPeP 11 00 38.9 " 29 Unm ip 12 09 36.2
Ki iP 1¢ 59 0k4,3
iPeP 11 00 08.5 " 29 Sk iP 12 12 31.4
microns sec ipP 12 12 37.2
P 0.1 1.0 Um eP 12 12 31
Sk iP 10 59 30.3 ipP 12 12 35.5
iPcP 11 00 23.3 Alaska. h = 20 km (Sk,Um).
Un iP 10 59 32.6 C
Alaska. h = 30 km (Up). " 29 Um iP 12 1k 49,6
" 29 Ki ip 11 21 22.1 " 29 Um ip 12 22 08.7
Un iP 11 21 49.9 ipP 12 22 15.0
Alaska (h = 30 knm). Alaske, h = 25 km (Um).
" 29 Um eP 11 29 18 " 29 Um iP 12 42 59,1
Alaska (h = 20 knm).
" 29 Ki eP 11 41 o2
Um iP 11 41 31.9 " 29 Um iP 12 45 14,0
Alaska (h = 20 km). i 12 45 39.6
Alaska.
R " 29 Up iP 11 sk 09.3 ¢C
ipP 11 5k 15.7 " 29 Sk iP 12 57 41.3
microns sec Alaska (h = 25 km),.
M N 0.9 18
M Z 0.9 18 " 29 Sk iP 13 17 23.6
Ki iP 11 53 13.9 C Alaska (h = 30 km).
microns sec
P Z' 0.1 1.0 " 29 Up ip ik 34 39.8
Sk iP 11 53 L40.8 Sk iP 14 34 12.2
iPcP 11 sk 39.6 Um ipP 14 34 13,3
Gb iP 11 sk 21.2 Alaska (h = 25 km).
Un iP 11 53 k2.5

cont.
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = GSteborg, Um = Umed
Ka = Karlskrona
1964 1964
Mar. 29 Sk iP 15 01 07.5 Mar. 29 Up iP 16 51 06.1
Um ip 15 01 09.3 e 16 58 59
Alaska (h = 20 km). microns sec
P N 0.5 L4
" 29 Up iP 15 18 00,2 C P Z 0.8 4
Sk iP 15 17 34.8 P 7' 0.6 1.8
Gb iP 15 18 12.8 M E 1.9 20
ipP 15 18 22,6 M N b1 17
Um ip 15 17 3k4.2 M 7 3.4 21
Alaske. h = 40 km (Gb). Ki ip 16 50 11.4 D
is 16 57 38
" 29  Ki iP 15 40 04,6 microns sec
Sk ip 15 40 31.5 ' P N 0.5 7
Um iP 15 40 32.7 P Z 1.1 6
Alaska (h = 30 km). P Z' 0.5 1.8
S E 1.1 8
" 29 Ki ip 15 Lo 31.4 S N 1.8 7
Um iP 15 40 59.7 M E L,5 22
Alaska. M ¥ 3.3 18
M Z L4,1 216
" 29 Ki  iP 15 49 16.9 D = 5900 km = 53°.
Sk ip 15 49 35.2 Sk iP 16 50 36.
Alasks (h = 25 km). Gb iP 16 51 17.4 D
i 16 51 51.5
" 29 Ki iP 16 18 23.6 Un iP 16 50 39.8
Sk ip 16 18 49,7 i 16 58 13
Gb ip 16 19 30.1 is 16 58 31
ipP 16 19 33.k4 Ka iP 16 51 29.2
Um iP 16 18 52.3 Alaska (h = 15 km). Magn. =
Alaska. h = 15 km (Gb). 6.1 (Up,Ki).

The period of P(Z') is

" 29 Up iP 16 26 35.6 relatively large at all our
ipP 16 26 hh,1 stations, 1.8 sec in average.
Ki ip 16 25 41.6 Compare similar remarks to
ipP 16 25 48.4 Mar. 28, 07 25, 10 02 and
Sk ip 16 26 07.6 Mar. 29, 06 1L,
ipP 16 26 15.h4
Um iP 16 26 09.6 " 29 Up ip 16 55 36.9
ipP 16 26 16.5 Ki iP 16 sk LL4.8
Maska. h = 30 km (Up,Ki, Sk iP 16 55 10.8
Sk,Um). Gb ip 16 55 50.7
Um iP 16 55 13.3
" 29 Up iP 16 28 32.1 Alaska (h = 20 km).
Ki ip 16 27 36.6 C
microns sec " 29 Up ip 17 03 29.2 C
P zZ' 0.1 1.0 ipP 17 03 33.5
Sk iP 16 28 01.6 microns sec
Gb iP 16 28 L43.4 PP Z' 0.1 1.1
Um iP 16 28 05.7 Ki iP 1T 02 34.5 C
Aaska (h = 15 km). ipP 17 02 38.6
microns sec
" 29 Up iP 16 43 51.6 P Z' 0.2 1.0
Ki ip 16 L2 58.2 Sk ip 17 03 00.5 C
Sk ip 16 43 24,1 ipP 17 03 0L.6
Um ip 16 43 26.0 Gb iP 17 03 4o.7 C
Alaska (h = 30 km). ipP 17 03 45.8

cont.
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Up = Uppsale, Ki = Kiruna, Sk = Skalstugan, Gb = Gdteborg, Um = Umed
Ka = Karlskrona

Aaska (h = 15 km).

1964
;Zg? 31 Up iP 16 53 51.5 Mar, 31 Um ip 21 43 39.8
i(PeP) 16 54 32.9 _ .
Ki iP 16 52 56.6 o 31 Ki ip 23 00 07.9
ipP 16 53 02.1 Sk 1P 23 00 35.6
. Sk epP 16 53 29 Um iP 23 00 35.9
= Gb iP 16 54 03.8 Alaska (h = 30 km).
B i 16 53 25.2
= - o iip 16 23 30.5 " 31 Up gi gg tg gg.g
= 1 = Ki 1 .
Alaska. h = 20 km (Ki,Um) = X 2 tﬁ 30.2
" iSKP 17 25 k1.3 Gb iP 23 47 10.
g gﬁ iSKP 17 25 36.4 Um iP 23 46 33.1
Um eSKP 17 25 28 iPcP 23 U7 30.2
Fiji Islands (h = S5hO km). Alaska (h = 30 km).
= 31 Um iP 18 30 32.6
Alaska (h = 30 km).
Markus Bath
DL b 15,59 Pebruary 13, 1965
Mlaska (h = 30 km).
: 31. Up iP 18 47 36.1
Ki iP 18 46 L41.6
microns sec
P Z' 0.2 1.5
Sk iP 18 47 07.6
Gb iP 18 47 L48.4
Um ipP 18 47 10.0
iPeP 18 48 08.5
Ka iP 18 48 00.3
Alaska (h = 30 km).
" 31 Um &P 20 39 38
Alaska (h = 30 km).
" 31 Um iP 21 11 25.1
Alaska.
" 31 Up iP 21 14 19.5
Ki iP 21 13 25.5
microns sec
= P %Y 6.1 1.0
H Sk ip 21 13 51.8
. Gb iP 21 14 31.0
4 Um iP 21 13 53.b4
: Alaska (h = 20 km).
' - 31 Ki iP 21 21 52.9
ipP 21 21 57.3
Sk iP 21 22 19.6
Um iP 21 22 20.9
( Alaska (h = 30 km).
4 " 31 Ki eP 21 30 15
4 Sk iP 21 30 45.2
2 Um  iP 21 30 45.4
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¢OTEBORG,

UPPSALA, KIRUNA, SKALSTUGAN,

UMEA and XARLSKRONA

EAPF Uppsala (up): 59 51 5'N, 7237 6'Ey h=14m LWPY¥
K\ R Kiruna Ki;: 67050.4 N, 025 O'E' h =390 m
SkA Skalstugan (Sk): 63,34.8'N, o16 8'E' h = 580 m
607 Gsteborg  (Gb): 57 41. 9'N, c,58 7'E, h =66 m
M Umed Unm): 63048 9'N, 2014,2'B; h=16m
“1_3 Xarlskrona Ka): 56 °09.9'N, 15735,5'E; h=11m
APRIL 1 - 30! l?§4
1964 1964
Apr, 1 Up ip 00 11 13,9 C  Apr, 1 Up microns sec
Ki iPp 00 10 19.0 cont. M Z 0,8 17
ipP 00 10 27,0 D= 7000 km = 63 .
microns sec Ki eP 03 32 49
P Zz' 0,1 1.0 ipP 03 32 55,9
Sk iP 00 10 45.4 C eS 03 40 29
Gb iP 00 11 25,3 C microns sec
TIm iP 00 10 47.3 pP z' 0,1 1,0
ttaska, h = 30 km (Ki), S E 0.5 11
M E 0.8 19
" 1 Ki ip 00 45 56,3 M N 1,3 20
Sk iP 00 46 24.9 M Z 1.6 20
Un eP 00 46 25 D = 6100 km = 55 .
Alaska, Sk eP 03 33 16
ipP 03 33 23,6
" 1 Up iP 01 31 06,1 Gb eP 03 33 56
Ki ip 01 30 10,6 ipP 03 34 02,6
N Un iP 01 30 39.5 Um iP 03 33 16,3
AlaSkao ipP 03 33 24‘08
is 03 41 20
n 1 Up iP 02 04 18,5 iPS 03 41 37
Ki eP 02 03 22 Ka ipP 03 34 14,1
Um iP 02 03 46,8 Alaska. = 30 km
ipP 02 03 52,3 (Up,Ki, Sk Gb ,Um)
Alaska, h = 20 km (Unm), Magn, = 5.5 (Up,Kl)
The second phase,
" 1 Up iP 03 15 53.9 interpreted as pP, has an
Ki iPp 03 14 58,6 C amplitude which is 5-7
Sk iP 03 15 25,5 times the amplitude of P
Unm iP 03 15 27.5 C at our stations. In such
Alaska, cases there is naturally
a great risk that pP may
" 1 Up iP 03 33 45,1 be misread as P at less
ipP 03 33 49,7 sensitive stations,
is 03 42 09
microns sec " 1 Gb e(P) 04 28 28
S E 0.3 6
M E 0.8 20 u 1 Ki iP 04 42 00,8
M N 1.0 16 ‘ ipP 04 42 07,1
cont, cont,
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3 Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = Goteborg, Um = Umed
Ka = Karlskrona
1964 1964
Apr, 1 Sk iP 04 42 27,7 Apre 1 Ki 1P 09 09 57.6
cont, Gb iP 04 43 07.7 Um iP 09 10 11.5 D
Um iP 04 42 29,5 South of Japan (h = 470 km),
ipP 04 42 35,7
Alaska, h = 25 lm (Ki,Um). " 1 Ki eP 11 10 32
microns sec
n 1 Up ipP 04 59 58,2 P z' 0,1 1.7
Ki eP 04 58 57 Sk eP 11 11 o0
ipP 04 59 02,5 Um iP 11 11 02,2
Sk e(P) 04 59 26 Alaske (h = 10 km).
ipP 04 59 30.1
Um iP 04 59 24,7 n 1 Um iP 11 36 54.4
ipP 04 59 31,1 i(pP) 11 36 58,2
__ Alaska, h = 25 xm (Ki,Um).
/ T e e e " 1 Up iP 13 43 34,3
n g; ’;) KiR ePn 05 17 41 ; Ki eP 13 42 35
M i(Sn) 05 18 37.7 | Unm iP 13 43 07.6
iSg 05 18 50.8 | Alaska (h = 20 km),
~D-= 460 Tm=433°, |
SKA eSg 05 21 31 P 1 Ki iP 14 04 01.4
UME eSn 05 19 21 ; Sk iP 14 04 28,5
iSg 05 19 57.1 iPcP 14 05 15.6
D= 680 km = 6,1°, Um iP 14 04 29,6
orthwest Russia, d\ Alaska (h = 20 km).
' 68,0°N, 31,4°E, -
i Origin time = 05 16 36.‘&4 n 1 Ki 4P 14 35 12,9
Explosion? Sk eP 14 35 26
o o Um iP 14 35 50,6
" 1 Up iP 05 43 10,4 Gb iPg 15 00 12,8
Ki eP 05 42 14 iSg 15 00 14,6
microns sec D= 16 lm = 0,14°,
P 2' 0,1 1.5 Local blast,
Sk eP 05 42 40
Um iP 05 42 43,1 n 1 Up i(P) 15 01 33,6
Alaska (h = 15 km),
" 1 Up iP 15 33 08.6
" 1 Up iP 05 56 35.4 D Ki iP 15 32 10,2 ¢
microns sec
" 1 Ki iP 06 25 34,6 P z' 0,1 1,0
Sk eP 06 26 00 Sk iP 15 32 37,7 C
Um iP 06 26 03,0 Um iP 15 32 39,0
Alaska (h = 15 km), Alaska (h = 15 km),
" 1 Up iP 06 49 51.9 " 1 Up eP 16 24 22
Ki iP 06 48 57,2
microns sec " 1 Up iP 16 39 16.4
P Z2' 0,1 1,3 Ki iP 16 38 22,3 D
Sk iP 06 49 23,3 Sk eP 16 38 48
Gb iP 06 50 03,6 Gb iP 16 39 28,5
Um iP 06 49 26,2 Um iP 16 38 50,0
Alaska (h = 10 km), Ka iP 16 39 40,2
Alaska (h = 15 km),
" 1 Ki eP 08 18 36
Sk iP 08 19 03,0 " 1 Um iP 17 11 04.7
Um iP 08 19 04,3 C ipP 17 11 11.4
Alaska (h = 25 m),
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Up = Uppsala, Ki = Kiruna, Sk =
- Ka = Karlskrona
1964 1964
Apr., 1 Ki iP 17 32 52,9 C  Apr,
Sk iP 17 33 20,5 cont.
Um iP 17 33 20,7 ¢C
Alaske (h = 20 km),
" 1 Ki ip 18 57 39,3
Alaska (h = 30 km),
" 1 Ki iP 20 16 59,2
Sk iP 20 17 26.1
Um ir 20 17 26.8
Alaska (h = 30 km),
" 1 Up iP 20 23 25,7
Ki iP 20 22 31,5 C
microns sec
P 2' 0,1 1.4 "
M E 0.5 15
M N 0.3 16
Sk iP 20 22 58,1 n
Gb iP 20 23 36,5
i(pP) 20 23 45,1
Um iP 20 22 5902
Alaska (h = 20 km),
it
n 1 Unm iP 22 10 45.4
Alaska (h = 20 km),
"
" 2 Up iP 01 23 44,3 D
is 01 33 28
iSeS 01 33 37
1SKS 01 33 46
microns sec
P E 0,5 5
P Z 1.1 5 "
P z!' 0,2 0.8
S N 11 20
SKS E 0.9 5 "
M E 61 20
M N 52 20 "
M zZ 171 18
(D = 8650 km = 78°).
Ki iP Ol 23 45,6 D
iSeS 01 33 43
iSKS 01 33 46
microns sec "
P E 1.1 5
P N 0.3 5
P Z 2,0 5
P z' 0,9 2.0
Sk E 3,9 10
M E 67 17
M N 61 19
M Z T2 16
Sk eP 01l 24 00D
ipP 01 24 18.0
cont., cont,

2

Skalstugan, Gb = G&teborg, Um = Umed

Gb iP 01 23 59.5
iPP 01 27 02.6
Um iP 01 23 41,1 D

iSeS 01 33 26
iSKS 0l 33 35
Ka iPp 01 23 47.7

Sumatra, h = 70 km (Sk,Um),

Magn. = 6.5 (Up,Ki).
The period of S at Up is
remarkably long,

Exceptionally large surface

waves in relation to the
body waves, considering
the focal depth,

Um iP 02 25 12,8
Alaska (h = 30 km).
Up iP 03 21 40.4 C
Ki eP 03 21 41
Um iP 03 21 36,7
Sumatra (h = 110 km),
Um iP 04 00 30.9
Alaska (h = 30 km),
Up iP 04 56 14,4
Sk iP 04 56 22,3
Gb iP 04 56 02,5
Unm eP 04 56 35
South Atlantic Ocean
(h = 30 xm),
Um iP 07 51 42,8
Celebes (h = 80 km),
Un i(P) 08 35 30,0
Ki ipP 09 14 20,7
Sk ipP 09 14 48,0
Um iP 09 14 41.7
ipP 09 14 48,7
Alaska, h = 30 km (Um),
Up iP 10 08 25.6 C
microns sec
P z' 0,1 1.0
Ki iP 10 07 31.6 C
microns sec
P Z' 0.2 1.1
M E 0.6 15
M N 0.4 14
Sk iP 10 07 58,3 ¢C
i 10 08 59,2
Gb iP 10 08 37.8 C
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cont,

1

n

2

-
Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = Goteborg, Um = Unmed,
Xa = Karlskrona
1964
Um iP 10 07 59.2 C Apr. 2 Gb ip 16 10 10.1
is 10 16 11 cont, Un iP 16 09 38,2
Ka iP 10 08 48,6 C i 16 09 42.8
Alaska (h = 20 km). iSKS 16 19 51
i 16 20 27
Un i(P) 10 24 00,1 Ka iP 16 10 04.3
Mindanao (h = 180 Im).
Up eP 11 08 27 Magn. = 6,2 (Up,Ki).
Um eP 11 07 54 P is multiple, with a
Alaska (h = 25 km), small-amplitude phase
followed after 4.6 sec on
Up iP 11 51 24.6 the average by an 8 times
microns sec larger P, the latter
P Zz' 0,1 1,0 amplitude given above., A%
Ki iP 11 50 30,5 Gb and Ka only the larger-
microns sec amplitude P could be read.
P Z' 0,2 1.5
M E 0.6 17 " 2 Un iP 18 27 31.0
M N 0,7 20 Alaska (h = 30 km),
Sk iP 11 50 56,5
Gb iP 11 51 36,6 " 2 Up iP 18 35 28.0
Um iP 11 50 58,5 Ki iP 18 34 33.0
iS 11 59 01 microns sec
Ka, iP 11 51 48,3 P Z' 0,1 1,2
Alaska (h = 20 km), Sk iP 18 34 58.9
Gb iP 18 35 39,1
Sk iP 12 20 54,6 Um iP 18 35 01,3
Alaska (h = 40 km),
Sk iPp 12 29 11.7
Um iP 12 29 13,8 " 2 Ki iP 19 47 29.5
Alaska (h = 30 km). Sk eP 19 47 56
Um iP 19 47 58,5
Sk iP 12 33 39,1 Alaska (h = 15 km),
Um iP 13 38 21,3 Ki iP 19 49 31,0
Alaska (h = 20 km). Sk iP 19 49 57.2
Gb eP 19 50 37
i 16 09 54,2 ipP 19 50 04.9.
microns sec Alaska., h = 20 km (Um).
P Z' 0.1 0,9 TS
M E 0,9 23 L 2 ) kiR  iPn 20 14 38,6 |
M N 1.0 17 s isg 20 15 15,5
M z 0.8 17 D = 260 km = 2,39,
Ki iP 16 09 33.4 SKA e(8n) 20 15 32
i 16 09 37.8 is* 20 15 48,8
eS 16 20 02 iSg 20 15 58,1
i 16 20 18 D =400 km = 3,60,
microns sec UME i(Pn) 20 15 06.1
P Z' 0,4 1.1 iSn 20 15 49.6
M E 1,4 22 isg 20 16 11,3
M N 0.8 15 D = 460 km = 4,1°,.
M Z 0,7 13 ~ Nordlands Fylke, Norway,
Sk iP 16 09 54.6 /A 67.2°N, 14,8°E, :
i 16 09 58,7 Origin time = 20 13 58,
L I e

cont,
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = GSteborg, Um = Umed
N Ka = Karlskrona
1964 1964
Apr, 2 Unm ip 20 19 23,5 Apr, 3 Up iP 04 24 49,5 D
Alaska (h = 10 km), is 04 34 51
microns sec
" 2 Xi iP 21 11 50.9 P Z' 0,2 0,5
S E 0.3 3
" 2 Un iP 22 17 02.4 S N 0.4 3
Alaska (h = 10 km), M E 0,7 18
M N 0,9 18
" 2 Up eP 22 44 37 M Z 1.3 25
eS 22 52 48 (D = 9000 ¥m = 81"),
microns sec Xi iP 04 24 50,8 D
S E 0,6 6 ipP 04 25 06,9
M E 0,6 16 is 04 34 55
M N 0,9 22 microns sec
D = 6650 km = 60°, P 2' 0,8 1.5
Ki eP 22 43 47 S E 2,2 10
is 22 51 06 S N 1,7 7
microns sec M E 2,3 22
S E 1.2 8 M N 0.7 18
S N 0.4 7 M Z 2,6 23
M E 0.9 15 Sk iP 04 25 05,3 D
M N 1.0 20 ipP 04 25 21,3
M Z 1.9 20 Gb iP 04 25 04,4
D = 5900 km = 53, ipP 04 25 20,2
Sk eP 22 44 08 Un iP 04 24 46,9 D
Gb eP 22 44 50 ipP 04 25 02,5
Um iPp 22 44 11,3 is 04 34 45
eS 22 51 5% i8S 04 39 48
iSes 22 53 56 Ka iP 04 24 54,0
Alaska (h = 20 km), ipP 04 25 09,1
Magn., = 5,4 (Up,Ki). Sumatra., h = 60 kn
(Ki,Sk,Gb,Um,Ka).
" 2 Ki eP 23 39 06 Magn. = 6.3 (Up,Ki).
Um iP 23 39 35,6
Alaska (h = 15 km), " 3 Up iP 05 01 54.4

Alaska (h = 30 km),
" 2 Ki 1iPKP 23 46 54,9

Sandwich Islands " 3 Un iP 05 05 18,2
(h = 30 ¥xm)., Japan (h = 30 km),
" 3 Up iP 00 47 54,4 " 3 Unm iP 06 05 34,1
Ki iP 00 46 59,9
ipP 00 47 09.3 " 3 Ki iP 06 32 19,2
Gb iP 00 48 05,8 Un iP 06 32 47,7
Unm iP 00 47 28,1 C Alaska (h = 30 km),
ipP 00 47 37.8
Alaska, h = 40 km (Ki,Um), " 3 Up iP 08 48 50,1 D
is 08 56 54
" 3 Unm iP 01 24 21.7 nmicrons sec
Alaska (h = 30 km), P Z' 0,4 1.5
S N 0.5 9
" 3 Ki eES ) 02 59 43 M E 0.5 19
Un i P? 02 59 33,3 M N 0,9 18
iSg . 03 00 17,3 M Z 0,9 18 _
D= 6650 km = 60 ,
n 3  Un iP 03 35 53,0 Ki iP 08 47 56,3

cont,
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = Goteborg, Um = Uned
Ka = Karlskrona

1]

1964 1964 :
Apr. 3 Ki ePP 08 50 03 Apr. 3 Up iP 20 07 57.6
cont. is 08 55 23 Ki iP 20 07 02.9
microns sec ipP 20 07 08,0
P Z' 0.3 1,5 Gb iP 20 08 10,0
S N 0.4 9 ipP 20 08 15.2
M E 0,7 15 Un iP 20 07 31,9 C
M N 0.8 20 ipP 20 07 37.0
M Z 1.4 15 Alaska. h = 20 kn
D = 5900 km = 53, (Ki,eb,Um),
Sk iP 08 48 22,1
Gb iP 08 49 01.9 " 3  Up iP 20 33 49,5
Unm iP 08 48 23,4 Sk iP 20 33 21,6
is 08 56 11 Un iP 20 33 24,7
Ka iP 08 49 14.5 Alaska (h = 25 kn).
Alaska (h = 10 km),
This case demonstrates " 3 Ki eP 20 56 26
striking differences in ipP 20 56 33,6
the magnitudes calculated Un iP 20 56 58,7
from different waves: 6,1 Alaska, h = 30 km (Xi),
from PZ!' (Up,Ki), 5.4 from
S (Up,Ki) and 5.1 from " 3 Up eP 22 26 15
surface waves (Up,Ki). i(pP) 22 26 23,2
Ki iP 22 25 19,2
n 3 Up iP 08 56 50.4 Sk eP 22 25 56
ipP 08 57 03.4 i(pP) 22 26 05,9
Ki iP 08 55 52,7 D Un iP 22 25 49,0
Sk iP 08 56 18,0 Alaska (h = 15 kn),
Gb iP 08 56 56,3 Possibly ecomplication from
ipP 08 57 07.6 two different shocks,
Un iP 08 56 20,3
Ka iP 08 57 12,9 " 3 Up iP 22 43 33,6 D
Alaska, h = 50 xn (Up,Gb)., is 22 51 30
iSes 22 53 16
n 2 Up ePKP 09 07 04 eP'P' 23 13 32
Kernadec Islands nicrons sec
(h = 30 knm), P z' 0,7 0.9
S E 1.8 9
" 3 Sk iP 12 41 12,9 S N 1.2 9
M E 1.9 20
" 3 Ki iP 13 02 48,6 M N 3,2 20
Alaska (h = 15 km), . Moz 2,7 21
y SRSSNNEESS s D = 6450 kn = 58",
" (j:jgjy-;;i?hh;;n 14 37 53.6 D Ki iP 22 42 37.4 D
A iSg 14 38 26,7 / i 22 42 55,5
D = 240 ¥m = 2,2°, f e(s) 22 49 40
Sk —eSg—__ 14 3925 / is 22 49 50
UME iPn 14 38 21,3 | microns sec
eSn 14 39 10 P N 0.5 6
eSg 14 39 32 P Z 1.1 5
D = 470 km = 4,2°, P 2' 1.3 1,0
Nordlands Pylke, Norway, S E 4,3 9
67.3°N, 14.9°E. S N 1.9 9
Origin time = 14 37 15, S Z 1.6 10
: M E 1.8 18
o 3  Up iSKP 19 30 28.1 M N 2.1 19
New Hebrides Islands M Z 3,1 18
(h = 100 kn). D = 5550 km = 50°,

cont,
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = Gdteborg, Um = Umed
. Ka = Karlskrona
1964 1964
Apr, 3 Sk iP 22 43 05,1 Apr, 4 Up microns sec
cont, Gb ip 22 43 45.1 cont, M N 3,6 22
Um iP 22 4% 06,5 D M Z 3.6 22 o
iPP 22 45 14 D = 6600 km = 59% .,
is 22 50 39 Ki iP 05 03 07.5 C
i 22 51 04,0 eS 05 10 31
iP'p! 23 13 41.4 microns sec
Ka iP 22 43 58,1 P E 0,3 6
Alaska (h = 40 ¥m), P N 1,0 6
Magn., = 6,3 (Up,Ki). P z 1.6 7
The Galitzin records at Ki P Z' 0.8 2.0
exhibit a multiple S-phase ] E 1.1 8
on the N-component with a S ¥ 1.1 10
smaller and less definite M E 3,4 18
arrival about 10 sec before M N 2,5 17
a definite S. As the M Z 5.1 20 o
epicenter is due north of D= 5800 km = 527,
Ki, this could be due to a Sk ip 05 03 34,1
partial transformation of Gb iP 05 04 14.2
SV into P at the base of Um iP 05 03 36.4 C
the crust below Ki, Similar iPP 05 05 48
observations are made at Up is 05 11 24
and Um, Compare a similar eP' P! 05 33 41
remark in our bulletin for Ka iP 05 04 27.3
Feb. 27, 1964, 15 21, Alaska (h = 40 km),
Magn. = 6.2 (Up,Ki).
" 4 Up iP 01 46 07.8 C P7Z' has an unusually long
period at all our stations,
" 4 Um eP 02 08 23 the average being 2,0 sec,
Alaska (h = 30 km).
" 4 Up iP 05 21 02,1
" 4 Up ip 02 45 59,4 ipP 05 21 09,5
Unm iP 02 45 34,2 C Ki eP 05 20 04
Kurile Islands (h = 60 km), ipP 05 20 15.4
Sk iP 05 20 32,3
" 4 Up iP 04 45 02,3 D ipP 05 20 41,6
Ki iP 04 44 06,9 Gb eP 05 21 11
microns sec ipP 05 21 20,9
P z' 0,1 0,8 Unm iP 05 20 33.6
Sk iP 04 44 33.4 ipP 05 20 43.7
Gb iP 04 45 12.8 Alaska, h = 40 km
Um iP 04 44 35,9 D (Up,Ki,Sk,Gb,Unm).
Xa iP 04 45 25,8 The phase interpreted as
Alaska (h = 5 km), pP has an amplitude
roughly 5 times the
" 4 Up iP 05 04 02.6 C amplitude of P.
iPP 05 06 23,9 d ]
18 05 12 10 " 4 KLIR iPn 06 04 25,8 D |
eP'P' 05 33 32 isn 06 05 21,2 E
microns sec iSg 06 05 44.1 !
P N 0.7 5 D =500 km = 4,59, /
P Z 1.3 6 SKA = -06—668—06 i
P Z' 0.8 2.2 eSg 06 08 14 {
S E 0,4 6 i 06082357
s N 1.1 ‘
M E 1.6 l

I
11 UME iSn 06 06 06,
cont. cont, )
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = Goteborg, Um = Umed
Ka = Karlskrona
1964 o 1964
Apr. <§:) Um D="T00 km = 6,3, Apr. Alaska, h = 20 km (Gb).
cont. | Northwest Russia, ! cont. Magn., = 6,0 (Up,Ki).
67.8%N, 32,3°g,
Origin time = 06 03 16, " Ki iP 08 58 12.9
Explosion? Sk iP 08 58 39.9
Alaska.,
" 4 Up ip 07 00 51,4 C
" Up iP 09 21 24,5 C
" 4 Up iP 07 03 28,7 is 09 29 56
Ki iP 07 02 33.,4 C eP'P! 09 50 19
eS 07 09 55 microns sec
microns sec P N 0.4 2
P Zz' 0,1 1,0 P Z 0,8 3
M N 0.4 18 P Z' 0,3 0.7
M Z 0,5 15 o S E 1.5 8
D =5800 km = 527, S N 0.8 5
Sk iP 07 02 59,4 M E 1,8 19
Gb iP 07 03 39.6 C M N 5,0 19
Um iP 07 03 02,1 M Z 4,5 20 o
Alaska (h = 15 km), D = 7050 km = 633 .
Ki iP 09 20 30.2 C
" 4 Up iP o7 09 00,1 ipP 09 20 36,6
Ki ip 07 09 01.7 is 09 28 14
Sumatra (h = 160 km), microns sec
P Z' 0.4 0.8
" 4 Up iP 08 51 02,1 pP 2' 0.7 1.5
is 08 59 37 S FE 1.1 9
microns sec S N 2.5 12
P N 0.4 4 M E 4,5 20
P Z 0.6 4 M N 5.9 21
P Z' 0.1 0.6 M Z 9.9 21 o
S E 1.8 8 D = 6150 km = 55%°,
S N 1.0 6 Sk iP 09 20 57.,2 C
M E 2.8 21 ipP 09 21 03.9
M N 3.4 22 Gb iPp 09 21 35,8 C
M 2 3.4 21 ipP 09 21 43,1
D = 7100 km = 64°, Um 4P 09 20 58,3 C
Ki iP 08 50 06,8 C ipP 09 21 05,1
esS 08 57 53 iP'P! 09 50 31.4
microns sec i 09 50 44.9
P N 0.6 6 Ka iP 09 21 47.4 C
P Z 0,9 6 ipP 09 21 54.9
P Zz' 0,2 0,8 Alaska, h = 30 km
S E 4.6 14 (Ki,Sk,Gb,Um,Ka),
S N 1.0 9 Magn. = 6,2 (Up,Ki).
M E 3,7 20 This is a clear case when
M N 5,9 21 P and pP have the same
M Z 7.8 21 phase at our stations (the
D = 6200 km = 567, focal mechanism being such
Sk ip 08 50 34,0 that the resp., waves leave
Gb iP 08 51 13.9 the focus with opposite
ipP 08 51 19.1 phase),
Um iP 08 50 35,1 C
is 08 58 45 " Sk iP 09 59 27,2
iP'P' 09 20 05,1 Alaska (h = 30 km),
Ka iP 08 51 25,8

cont,
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = G&teborg, Um = Umed
. Ka = Karlskrona
1964 1964
Apr, 4 Ki iP 10 46 51,2 Apr. 4 Ki microns sec
Um iP 10 47 19,9 cont, P Zz' 1.2 1,0
Alaska (h = 10 km). S E 10 14
S N 6.6 14
" 4 Um  e(P) 11 21 32,8 S Z 4.8 14
i 11 21 57.2 M E 32 18
M N 39 20
" 4 Um iP 11 35 40.0 M 2 56 20 o
D= 6200 km = 56 ,
" 4 Ki iP 12 14 19,7 Sk iP 17 56 14,5 C
Alaska (h = 30 Im). is 18 04 28,8
T T e eP!' P! 18 25 38
" kIR iPn 12 30 39,1 7 Gb  iP 17 56 53.6 C
ipX 12 30 47.4 | iPcP 17 57 23.8
iSn 12 31 24,2 i is 18 05 41.0
iSg 12 31 40,6 eP' P! 18 25 37
D = 420 km = 3,8°, Um ip 17 56 15.2 C
SWA iSg 12 34 06,2 ipP 17 56 22.8
UME iSn 12 32 05.1 i(s) 18 04 17
isSg 12 32 33,5 is 18 04 28
. D =600 km = 5,4°, iP'P' 18 25 38,5
Northwest Russia, | Ka iP 17 57 04,1 ¢C
67.3°N, 30.2C°E, \ ipP 17 57 10,2
Origin time = 12 29 37, \,/ i8S 18 06 03,2
! Explosion? ) Alaska, h = 30 km (Um,Ka),
s e Magn, = 6.7 (Up,Ki).
n 4 Up ip 15 11 01,1 (S) is an early small S-
i 15 11 12,8 phase, appearing on N- and
microns sec Z-components, probably
P Z2' 0,1 0.6 being a conversion of SV
into P at the base of the
" 4 Ki iP 15 17 28.8 crust beneath the resp.
Unm iP 15 17 53,8 stations, Compare remark
Alaska (h = 15 km), to Apr, 3, 1964, 22 42,
- In the Alaskan after-
" 4 Up iP 17 56 41,6 C shock sequence the rule
e(S) 18 05 11 M~-M=1.2 (see Richter,
is 18 05 16 Elementary Seismology, p.
iPsS 18 05 36 69) has not shown up so
iP'p! 18 25 40.8 clearly as in many other
microns sec cases, There is in this
P N 3.5 7 case not one shock which
P Z 5.4 17 can definitely be called
P Z' 0.5 0.8 the largest aftershock
S E 2.4 6 (M3), but there are 4-5
(s) ™ 3.9 6 shocks of similar magnitude
P'P' 2' 0,2 1,5 (Mar. 28, 06 53, magn, =
M E 18 19 6,7; Mar. 28, 12 30, magn.
M N 29 19 = 6.7; Mar, 28, 20 38,
M z 27 21 o magn. = 6,8, Apr. 4, 17 56,
D= 7100 km = 64 . magn, = 6,7; and possibly
Ki iP 17 55 47,3 C Apr, 4, 18 10, magn. =
is 18 03 35 6.5). Together these 5
microns sec shocks yielded the same
P N 2.8 7 energy as one shock of
P Z 5,6 17 magn, = 7.2 would do, If

cont, cont.
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = Gdteborg, Um = Umed

. Xa Karlskrona
1964 1964
Apr. 4 this is taken as M;, then Apr. 4 Ki microns sec
Contt M - Ml = 8.5 - 702 = la3~ Con't. P Z' On2 009
If this will prove to Sk iP 18 25 58.6
have more general validity, ipP 18 26 05.6
this would mean a Gb iP 18 26 37,8 C
significant generalization Un iP 18 25 59,2
of this rule, See also ipP 18 26 06,2
remark next shock, Ka iP 18 26 48,5
i(pP) 18 26 57,8
" 4 Up iP 18 10 14,9 C Alaska, h = 30 km (Sk,Um),
is 18 18 46
eP' P! 18 39 14 " 4 Up iP 18 51 58,3
microns sec Ki iP 18 51 03.6
P z 2,2 17 Sk iP 18 51 31,2
P Z' 0.2 0.8 Um iP 18 51 32,3
S E 4.8 9 Alaska (h = 30 km),
S N 3,6 5
M N 25 18 u 4 Up _—
M Z 21 17 o microns sec
D= 7100 km = 64, M E 0.8 18
Ki iP 18 09 20,8 C M N 1.4 18
is 18 17 07 M Z 1.1 17
microns sec Xi eP 20 10 54
P zZ 2,9 7T ipP 20 10 59.3
P Z2' 0,6 1.0 microns sec
] E 4.9 10 M E 0.9 20
M N 19 16 M N 1.5 19
M Z 31 16 o M Z 1.4 17
D = 6200 km = 56 , Unm iP 20 11 27.8
Sk iP 18 09 48,2 C Aleska, h = 20 km (Ki).
eP' P! 18 39 24
Gb ipP 18 10 27,2 ¢C " 4 Up iPp 21 51 07.9
is 18 19 12,7 Ki iP 21 50 46,1
Um iP 18 09 48,8 C eS 22 01 14
iptp! 18 39 23,0 microns sec
Ka iP 18 10 37.8 C P z' 0,2 1,5
is 18 19 36,2 S N 0.6 11
Alaska (h = 25 km), M N 1,5 19
Magn, = 6,5 (Up,Ki). D = 9450 km = 85°,
The marked increase in Um iP 21 50 50,4
seismic activity in Alaska Negros, Philippine Islands
one week after the main (h = 30 xm),
shock on Mar. 28, has a
striking similarity to the " 4 Up iP 22 27 04,6
pattern exhibited by the is 22 35 18
Kurile Islands earthquakes microns sec
in Oct, 1963 (with largest S N 1,0 10
activities concentrated to M E 0.8 18
Oct. 13 and Oct, 20, 1963), M N 1,0 17
a mere coincidence or not? M Z 1.1 18
D = 6700 km = 60%°,
" 4 Up iP 18 26 25,2 Xi ipP 22 26 10,5
microns sec i(s) 22 33 30
P Zz' 0,1 0,6 is 22 3% 37
Xi ip 18 25 33.6 C microns sec
cont, P Z 0.5 17

cont.
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = G8teborg, Um = Umed
- Ka = Karlskrona

1964 1964
Apr, 4 Ki microns sec Apr, 5 Ki microns sec
cont. P z' 0,1 1.0 cont., M E T.4 23
S E 0.8 11 M N 6,6 21
S N 1,2 8 M Z 13 22
M N 0,6 14 Sk iP 01 %2 18,7
M Z 1.9 20 ipP 01 32 26,9
D = 5900 km = 53, eP'P' 02 Ol 55
Sk iP 22 26 35,5 i 02 01 59,1
Gb iP 22 27 15,8 Gb iP 0l 32 58,0
Un iP 22 26 38,8 ipP 01l 3% 05.2
eS 22 34 27 iP'P' 02 01 42.8
Alaska (h = 10 xm), Unm iP 01 32 19.5
Magn, = 5.8 (Up,Ki). ipP 01 32 28,5
Again, S is definitely i 01 32 31.8
earlier on N than on E, is 01 40 32
(S) and S, especially iP'P' 02 01 48.3
clear at Ki, Compare i 02 01 55,6
remarks to Apr. 3, 1964, Ka ip 01 33 09,2
22 42, and Apr. 4, 1964, ipP 01 33 16.7
17 55, Alaska, h = 30 km
(Xi,Sk,Gb,Um,Ka).
" 4 Ki iP 23 47 38,8 D Magn, = 6,1 (Up,Ki).
Sk iP 23 48 05,3
ipP 2% 48 13,5 " 5 Up iP 0l 52 16,1
Un iP 23 48 06,4 eS 02 00 52
ipP 23 48 14,5 i 02 01 11
Alaska, h = 30 km (Sk,Um). iP'P' 02 21 08,2
microns sec
" 5 Unm iP 01 22 41,9 P z' 0,1 0.6
i 01 22 54,1 M E 3,1 18
M N 4.7 18
n 5 Up iP 01 32 45,4 C D= 7100 km = 64 ,
is 01 41 16 Ki iP 01 51 22,2
i 01 41 22 ipP 01 51 30,7
eP! P! 02 01 45 microns sec
microns sec P Z' 0.2 0.8
P N 0.3 3 PP 2' 0.3 1,0
P z 0,6 4 M E 3,1 17
P z' 0,3 1.0 M N 3.3 18
S E 3,9 16 M Z 3.8 18
S N 2.4 8 Sk iP 01 51 49,5
P'P' Z' 0,1 1.5 Gb iP 01 52 28,0
M E 3.6 19 ipP 01l 52 34,7
M N 6,9 18 eP'P' 02 21 02
M Z 3.2 20 Um iP 01 51 49.8
D= 7100 km = 64, ipP 01l 51 56.7
Ki iP 01 31 52,1 C iP'P' 02 21 13.9
ipP 01 31 59,9 i 02 21 24.3%
is 01 39 40 Ka iP 0l 52 39,0
microns sec ipP 01 52 46.9
P N 0.6 7 Alaska. h = 30 km
P z' 0.3 0,8 (XKi,Gb,Um,Ka).
pP  Z' 0.7 1,0 Magn, = 5.9(Up,Ki),
s E 2,2 10
S N 2,1 10 " 5 Up iP 01 56 13,8

cont, cont,
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Skalstugan, Gb = GOteborg, Um = Umed

-12-
Up = Uppsala, Ki = Kiruna, Sk =
Ka = Karlskrona
1964
Sk iP 01 56 08,0 Apr.
Um iP 0l 55 51,9
Japan (h = 70 km),
Up iP 02 46 14.9
Ki iP 02 45 20,5 "
Sk eP 02 45 46
Gb iP 02 46 26,5
Un ip 02 45 48,7 "
Alaska (h = 15 km),
Ki eP 03 57 31
microns sec
M N 0.5 17 "
Sk iP 03 57 58,0
Um iP 03 57 59,6 "
Alaska (h = 25 km),
Ki eP 04 21 00 "
Um iP 04 21 28,5
Aleska (h = 15 km).
Up iP 07 23 56,0 C
Ki iP 07 23 01,8 C "
Sk iP 07 23 29,0 €
Gb iP 07 24 08,5
Um iP 07 23 30,1
Alaska (h = 25 km),
Ki iP 07 38 15,0 C
Sk iP 07 38 41.4
Um iP 07 38 41.4 "
Alaska (h = 15 Im),
Up iP 08 23 36,1
Ki iP 08 22 42,1
Sk iP 08 23 09,5
Gb iP 08 23 49,3
Um iP 08 23 09,7
Aleska (h = 15 km),
Up iP 09 09 36,6
ipP 09 09 42,9
Ki iP 09 08 43,1
Sk iP 09 09 10.5
Gb iP 09 09 44.8
Un iPp 09 09 10,5
Alaska (h = 15 km).
Up iSg 11 36 42,2
Ki eSg 11 38 26
Sk iSg 11 38 30.1
Un eSn 11 36 18
iSg 11 36 42,8

Possibly Gulf of Finland.

cont,

Ki ePKP 11 37 51
Sk~ iPKP 11 37 44.6 D
Um i PKP 11 37 50.7 D
Off coast of Chile,
Sk eP 13 54 21
Alaska (h = 30 km).
Up iP 15 31 45.4
Xi iP 15 30 50.7
Um iP 15 31 19,2
Alaska (h = 30 km).
Up iP 15 55 33.4
Un iP 16 59 00.6
Alaska (h = 20 km),
Ki iP 17 50 23,5
Sk iP 17 50 49,8
Um iP 17 50 50.8
Alaska (h = 10 km).
Ki iP 17 51 20.9
Sk iP 17 51 46.3
Gb iP 17 52 25,1
Um ip 17 51 49,1
Ka iP 17 52 38,3
Alaska (h = 15 km),
Up iP 19 38 22,2 C

eS 19 46 28

microns sec

P 2! 0.3 1.5

M E 0.7 19

M N 0.9 17

M Z 0.9 18

D = 6650 km = 60°,
Ki iP 19 37 27,3 C

is 19 44 48

e 19 49 10

microns sec

P Z' 0.5 1.5

S E 0.4 7

S N 0.5 6

M E 0.6 15

M N 0.6 17

M Z 1.3 14

D = 5800 km = 52,
Sk iP 19 37 53,2 C
Gb iP 19 38 33,3 C
Um iP 19 37 55.7 C

i(s) 19 45 31

is 19 45 43
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Up = Uppsala, Ki = Kiruna, Sk =
Ka = Karlskrona
1964 1964
Apr. 5 Ka iP 19 38 45,8 C A_pr.
cont, Alaska (h = 15 km),
Magn. = 6.2 (Up,Ki)t
The relatively weak surface
waves could be due to some-
what greater focal depth or
to weak radiation in our
direction, depending on
focal mechanism.
" 5 Up iP 20 01 08.9 1"
Sk iP 20 00 41,9
ipP 20 00 48,0 "
Um ip 20 00 42,9 C
ipP 20 00 48,8
Alaska., h = 25 km (Sk,Um),
" 5 Up iPKP 22 42 24,7
Kermadec Islands
(n = 30 xm).
" 5 Um i(P) 23 09 22,0
" 5 Ki iP 23 55 53,6
n 6 Um iP 03 14 27.0
" 6 Um iP 05 07 33.9
Alaska (h = 30 km),
n 6 Up iP 08 31 52,2 C
Ki iP 08 30 57,4
Sk iP 08 31 24,5 "
Um iP 08 31 25,6
Alaska (h = 5 km),
1 6 Unm iP 09 27 02.8
Kurile Islands (h = 30 km),
" 6 Ki eP 10 51 48 n
Um eP 10 52 19
Gb eP 10 52 56
Alaska (h = 15 km),
" 6 Ki iP 11 08 42,9 "
Sk iP 11 09 09.9
Gb iP 11 09 48,8 "
Alaska (h = 30 km).
" 6 Up eP 13 55 53
Ki eP 13 55 02
Um iP 13 55 29,5 "
Aleutian Islands
(n = 120 km).
" 6 Um  i(P) 16 19 43,8 cont,

Up iP 16 21 51.5
microns sec
P Z' 0.1 0.5
Ki iP 16 21 05,4 D
Sk iP 16 21 40,1
Gb iP 16 22 12,5
Um iP 16 21 25.7
Ka iP 16 22 14,2
Kurile Islands (h = 30 km).
Unm iP 17 19 40,7
Up ipP 17 46 02,3
Ki iP 17 45 02,3
ipP 17 45 06,9
microns sec
pP  Z' 0,1 1.0
Sk eP 17 45 28
ipP 17 45 34,1
Gb iP 17 46 09,5
ipP 17 46 14.1
ipP 17 45 36.1
Alaska. h = 20 km
(Ki,Sk,Gb,Um).

In this case the P-

amplitude is much smaller
than pP at our stations

and P may easily be

overlooked and pP misread

as P.
Up eP 18 14 28
Ki iP 18 13 34,6
Sk iP 18 14 01,3 C
Gb iP 18 14 40,1
Um iP 18 14 02.4
Alaska (h = 20 km),
Ki iP 19 50 24.9
Sk eP 19 50 50
Unm iP 19 50 51.7
Alaska (h = 25 km),
Un e(P) 20 32 15
Ki iP 23 07 27.0
Unm iP 23 07 54.4
ipP 23 08 04,4
Alaska. h = 40 xm (Um),
Up ——
microns sec
M N 0.8 20
Ki iP 51,3

0l 52
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = Goteborg, Um = Umed
- Ka = Karlskrona
1964 1964
Apr, T Ki microns sec Apr. T Um iP 13 57 14,2
cont. M E 0.9 20 - A
M N 0.5 17 " iPn 14 55 59.8
M Z 1,0 18 iSg 14 56 32,5
Un eP 01 53 17 D = 220 km = 2,09,
eS 02 01 19 Se—Pr———H56%5 |
Alaska (h = 30 km). isg BT 4943
P A0 0L A54P, |
" 7 Ki  eP 04 02 54 UME iPn 14 56 36,9
Un iP 04 03 25,4 iSg 14 57 51.1
ipP 04 03 36,1 d___ D =490 km = 4,4°, /
Alaska, h = 40 km (Um). Nordlands Fylke, Norway,
67.8°N, 15.5°E, ;
" 7 Up iP 04 45 36,4 Origin time = 14 55 26, |
Ki iP 04 44 41.5 P A i B i g e L U e e e )
Unm iP 04 45 10.8 " 7 Sk iP 16 29 39.4
Alaska, h = 25 km (Um), Alaska (h = 30 km).
" 7 Up iP 05 05 02,3 n 7 Ki eP 16 37 48
Ki iP 05 04 07.4 Sk iP 16 38 14.8
Sk iP 05 04 36,0 C Alaska (h = 30 km).
Gb iP 05 05 15.6
Um iP 05 04 35,7 " 7 Up i(pP) 18 12 55.4
Alaska (h = 30 Ikm), Ki  iP 18 11 55.6 C
Sk eP 18 12 22
" 7 Sk iP 07 44 22,9 ipP 18 12 29,3
Gb i{(pP) 18 13 08.9
n 7 Ki iP 08 12 37,7 Um iP 18 12 23,0
Alaska (h = 30 km). ipP 18 12 30.9
Ka i(pP) 18 13 20,2
" 7 Sk iP 08 39 46,9 Alaska, h = 30 km (Sk,Um),
In this case the amplitude
" 7 Un iPKP 09 15 33.3 ratio P/pP exhibits a
New Hebrides Islands fairly clear decrease with
(h = 260 km). increasing epicentral
distance over the range
" 7 Ki iP 09 47 09.5 _ covered by our stations
(the focal mechanism
" 7 Ki eéP) 10 14 12 probably being the main
e(Sg) 10 15 06 reason for this),
" 7 Unm i(P) 13 23 02,8 " 7 Ki eP 18 26 54
Um iP 18 27 22,2 D
" 7 TUp iP 13 31 36,0 C Alaska (h = 30 km),
ePP 13 35 31
Ki ip 13 31 23,0 C " 7 Up iP 19 39 01,0 D
microns sec ipP 19 39 10,2
P z' 0,2 1.0 microns sec
M E 0.4 17 P Z' 0.1 0,7
M N 0,7 21 Ki iP 19 38 07.8 D
Sk iP 13 31 43,0 C microns sec
Um iP 13 31 26,8 C P 7' 0.2 1,0
iPP 13 35 21,7 Sk iP 19 38 34.4
Ka iP 13 31 45,7 C ipP 19 38 43,7

Celebes (h = 150 km). cont,

v, ™
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cont,

1" 7

1" 8

1 8

" 8

"

=15
Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = Goteborg, Um = Umed
Ka = Karlskrona L
| 1964~
Gb iP 19 39 13,0 D Apr, QE) Ki iSg 05 50 26,5
ipP 19 39 22,2 cont,\ "™ D= 470 km = 4,2°,
Un iP 19 38 35,7 SKA eSg 05 53 00
Ka iP 19 39 24.5 UME iSn 05 50 53,8
ipP 19 39 33,3 iSg 05 51 31,3
Alaska., h = 40 km Ao D = 680 km = 6,19,
(Up, Sk, Gb, Northwest Russia, ;
Magn. = 6.0 (Up,Ki). [ 67.9°N, 31.5CE. @
Origin time = 05 48 09, |
Up iP 20 01 10.4 C Explosion? -
Ki iP 20 01 17.0 C Lt
Um iP 20 01 07,3 n 8 Um iP 06 56 54.5
Ka iP 20 01 16.3 C Japan (h = 30 km).
Panir,
" 8 Up iP 08 20 06,2
Ki iP 23 35 49,9 C i 08 20 09,8
Um iP 23 36 15,6 microns sec
Aleutian Islands (h = 50 km). P z' 0.1 1.0
M N 0.5 18
Sk eP 00 23 30 M Z l.4 21
Alaska (h = 30 km). Ki iP 08 20 29,0 D
eS 08 30 39
Un iP 00 27 26,8 microns sec
P Z2' 0,1 1.2
Ki iP 00 45 52,8 S N 0.5 10
Sk eP 00 46 20 M E 0.8 19
ipP 00 46 26,0 M N 1.0 20
Gb i(pP) 00 47 05,2 M z 1.3 18
Unm iP 00 46 20.5 D = 9100 kxm = 82°,
Alaska, h = 25 km (Sk). Sk eP 08 20 32
Gb iP 08 20 15,1
Un iP 00 59 06,1 Un iP 08 20 14,6 D
Ka iP 08 20 01,1
Unm iP 01 24 06,6 Chagos Islands (h = 30 km).
Magn. = 5.9 (Up,Ki).
Up iP 02 15 04,5 C
microns sec " 8 Ki iP 10 0% 20.4
P 0.1 0.8 Sk iP 10 03 45,1
Ki iP 02 14 16,5 ipP 10 03 52,8
Sk iP 02 14 51.9 C Unm iP 10 03 49,0
Gb iP 02 15 25,2 Alaska, h = 30 km (Sk).
Um iP 02 14 38,2 C
Ka iP 02 15 27,3 " 8 Up iP 11 09 05,0
Kurile Islands (h = 40 km), iSes 11 18 57
i 11 19 16
Up iP 02 21 33,7 C microns sec
Ki iP 02 20 45,5 P Z 0.9 6
Unm iP 02 21 07.7 M E 5,3 21
Kurile Islands (h = 40 km). M N 13 23
M zZ 13 25
Um iP 04 09 38,7 Ki iP 11 08 18,4
Alaska (h = 30 km). ePa 11 12 04
e is 11 16 28
KiIR iPn 05 49 13,6 microns sec
iSn 05 50 08,4 P E 0,4 7

i -

cont,

cont,

/
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = GSteborg, Um = Umed
- Ka = Karlskrona
1964 1964
Apr. 8 Ki microns sec Apr. 8 Unm iP 19 08 49,9
cont, P N 0.4 7 cont, ipP 19 08 58.5
P zZ l,2 8 Ka iP 19 09 47.9
P Z' 0.1 1.1 Alaska, h = 40 km (Ki,Sk,Um),
S E 1.0 11 Magn. = 5.8 (Up,Ki).
S N 0.8 10
M E 8.3 18 " 8 TUp iP 19 43 27.4
M N 1 19 Ki iP 19 42 32,1
M Z 22 19 eS 19 50 05
D= 6700 knm = 60%o microns sec
Sk eP 11 08 55 S N 0.5 8
Gb iP 11 09 25,1 Sk iP 19 42 59,2
Um i? 11 08 39.3 Gb iP 19 43 39,1
i(PP) 11 11 16 Um  iP 19 43 01,2
iPa 11 12 31 is 19 51 05
is 11 17 01 Ka iPp 19 43 50.9
Ka iP 11 09 29,1 Alaska (h = 15 km).
Kurile Islands (h = 40 km).
Magn, = 6.1 (Up,Ki). n 8 Up ip 20 00 20,3 C
ipP 20 00 24.4
" 8 Up iP 11 12 50,2 microns sec
pP  Z' 0.2 1,1
" 8 Up iP 14 17 48,4 C M E 0,5 17
is 14 22 11 M N 1,0 19
microns sec M Z 0,9 18
P Z' 0,2 0.7 Ki iP 19 59 25,3 C
M E 0,8 18 eS 20 06 38
M N 1,0 13 microns sec
M z 1, O 11 P Z' 0,3 1.0
D = 2700 km = 243%°, S E 0.8 11
Ki iP 14 18 57.3 C M E 0,8 18
elgl 14 29 40 M N 1,5 19
microns sec M Z 2.3 22
P z' 0,2 0.6 D = 5800 km = 52,
M E 0,5 12 Sk iP 19 59 51.4 C
M N 2,1 14 ipP 19 59 55.9
M 7 2.6 14 Gb iP 20 00 31.3 C
Sk iPp 14 18 27,4 C ipP 20 00 35.4
Gb iP 14 17 39.1 C Um iP 19 59 53,6 C
Um iP 14 18 21,2 ¢ ipP 19 59 58.8
is 14 23 15 Ka iP 20 00 43.4 C
Ka iP 14 17 15.5 Alaska., h = 20 km
i 14 17 24,2 (Up,Sk,Gb,Um).,
is 14 21 15,2
crete (h = 70 km). " 9 Um iP 01 29 44.7
Ma * = 5.9 U Ki .
& (U, ki) "9 Up 4P 12 09 37.4
n 8 Up iP 19 09 24.6 C
microns sec " 9 Up iP 12 43 32,3
P Z2' 0,1 1.2 Ki iP 12 42 37.8
Ki ip 19 08 22,0 Gb ip 12 43 44.4
ipP 19 08 30.5 Alaska (h = 20 km),
microns sec
pP 2' 0,1 1.0 " 9 Up iP 13 16 28,3
Sk iP 19 08 47.5 Ki eP 13 15 31
ipP 19 08 57,0 iPcP 13 16 48

cont, cont,
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Up = Uppsala, Ki

1964
Apr,
cont.

1

1

\

1

1t

eont.,

9

10

= Kiruna, Sk
Xa
Ki microns
M E 0.5
M N 0.5
M Z 0.9
Sk iP 13 15
ipP 13 16
Gb iP 13 16
Ka iP 13 16
Alaska, h = 40 ko (
Ki eP 13 32
Gb eP 13 33
Alaska (h = 30 km),
Ki iP 16 20
Sk eP 16 21
Um iP 16 21
Alaska (h = 30 km),
Um ip 17 24
Aleska (h = 30 km),
Up iP 18 28
Sk eP 18 28
Um iP 18 28
XKa iP 18 28
Up iP 20 57
Um iP 21 57
Central Asia,
Up iP 0l 18
eP! P! 0l 47
microns
P N 0.3
P Z' 0.2
M E 0.5
M N 0.9
Ki ip 01 17
microns
P Z2' 0.4
M E 0,6
M N 0.9
M Z 1.1
Sk iP 01 17
Gb iP 01 18
ipP 01 18
1(P'P') 01 47
i 01 47
Um iP 01 17
ipP ol 17
ed 01 25
ip'p! 0l 47
Ka iP 01 18

~17~

sec
16
13
15
54,
03.
34,
47,
Sk).

5
6
5
3

0l
06

54.1
23
24.4

19,7

30.9
24

18,2
40,2

29,1

52,4

18.8
30

sec

5

1.1

17

17
24,2

sec

1,2

16

19

17
51.1
3063
36,0
03.5
35.7
52.4
58.9
57
41,6
42,2

1964
Apr.
cont.

1

1

"

f

1"
cont,

Skalstugan, Gb = Gdteborg, Um = Umed
Karlskrona

10 Alaska, h = 25 km (Gb,Um).
Magnc = 6.0 (Up,Ki)o

10 Unm eP 0% 21 16

10 Ki eP 12 15 43
Alaska (h = 25 km),

10 Um iP 18 05 00,1
Alaska (h = 30 km).,

10 Up iP 19 16 01.7
Ki iP 19 15 04,5

microns sec
P zZ' 0.1 1.2

Sk eP 19 15 32

Gb iP 19 16 12,8 C

Um eP 19 15 34 ¢C
isS 19 23 26

Alaska (h = 15 km).

10 Up ip 21 54 16,1 D
ipP 21 54 20,6
is 22 02 %0
nicrons sec
P N 0, 3
pP Z' 002 1.0
M E 0.7 18
M 1.4 18
M Z 1.1 18 ,
D = 6700 m = 60% ,
Ki iP 21 53 19,9 D
ipP 21 53 24.4

microns sec
pP Z!' 0,4 1.0
M E 0.8 17
M N 1.2 19
M Z 2.3 19

Sk iP 21 53 47.9 D
ipP 21 53 52,4

Gb iP 21 54 28,4 D
ipP 21 54 32.6

Um iP 21 53 48,9 D
ipP 21 53 53.4
iS 22 01 38
iSeS 22 03 34

Ka iP 21 54 39.8 D

ipP 21 54 44,4
Alaska, h = 20 km
(Up,Ki,Sk,Gb,Un,Ka),
Magn, = 6.1 (Up,Ki).

11 Up iPKP 01 23 34,0 C
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = G&teborg, Um = Umed
Ka = Karlskrona

1964 1964
Apr, 11 Up i 01 2% 36,8 D Apr. 11 Xi microns sec
cont, microns sec cont. pP Z2' 0.2 1,5
PKP Z' 0.7 0,7 Sk iP 12 26 50,2
Ki iPK?P 01 23 15.5 Um eP 12 26 50
Sk iPKP 01 23 29,7 D ipP 12 26 58.7
i 01 23 37,9 Ka iP 12 27 43,2
@b iPKP 0l 23 45,2 D Alaska, h = 30 km (Ki,Um).
i 01 23 52,3 "
mole Gpzy ' W@ oE m
Ka iPKP 01 23 46,7 D ’
i 01 23 55,1 " 11 Up iP 16 05 13.1 C
Kermadec Islands eS 16 08 51
(h = 300 km), iL(3.22) 16 12 14
As our stations cover the microns sec
distance range 138° - 1509, P N 0.8 3
they clearly exhibit the P Z 0.7 3
caustic effects, P Z2' 0,4 1,7
" 11 Up 4P 06 22 45,0 C sz A
Ki iP 06 21 50,9 M ¥ 10 10
Um iP 06 22 28,3 M 7 9.7 12
" 11 Gb eP 07 44 09 Ki iP 16 06 30,0
Alaska ( h = 30 km), eS 16 11 11
e 6
" 11 Up e(P) 08 53 08 5 ia ié 22

microns sec
(p) z' 0,1 1.0
Um i(P) 08 54 48,8

iLgl 16 15 48
microns sec

P Z' 0,1 1.5
" 11 Up iP 09 34 20.9 ) E 1.0 13
ipP 09 34 27.8 M E 33 13
Ki iP 09 33 30,4 C M N 14 13
microns sec M Zz 23 14
P 7' 0,1 1.2 D = 3100 km = 28°,
Sk iP 09 33 53,6 Sk ip 16 05 58,8
ipP 09 34 00,4 i 16 06 00.4
Gb iP 09 34 32,6 Gb iP 16 05 04.1
Um iP 09 33 55,0 i 16 05 11.3
Ka iP 09 34 43.8 Un iP 16 05 52,7 C
ipP 09 34 50.8 is 16 09 59
Alaska, h = 30 km (Up,Sk,Ka). Ka iP 16 04 39.6

Aegean Sea (h = 30 kxm),

" 11 Up  iP 11 46 03.3 C Moo = n05 (Up %1)
i P . N T 7 ! ‘
ki ipP ii ig g§.1 Well developed higher mode

microns sec surface waves,

P z' 0,1 1,0 " 11 Xi ip 16 19 53,2
Sk iP 11 45 34,5 C Um  iP 16 20 22,1
Gb 1P 11 46 14,5 C Alaska (h = 20 km),
Un iP 11 45 36,9 " 11 Ki iP 22 11 45.5
Ka iP 11 46 26,9 Um iPP gg ig %4.§
) Alaska, h = 20 km (Ki). AlaskaL‘ph _ 2022, (Um§.
i1 Up iF 12 05 50.9 " 11 Up 4P 23 21 26,7
Pzl o1 o8 Ki 1P 23 20 30,4
. . Gb iP 23 21 37,8
" 11 Up iP 12 27 16,6 C Um  iP 23 20 59.7 C
Ki iP 12 26 22,5 Ka ip 23 21 49.6
ipP 12 26 30,5 Alaska (h = 20 km).

cont,
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = G&teborg, Um = Umed
. Ka = Karlskrona
1964 1964
Apr., 12 Up ip 01 22 24,7 Apr. 12 Up eP 02 16 27
Kamchatka (h = 30 knm)., Alaska (h = 20 km),
" 12 Up ip 01 35 01.2 C " 12 ki iPKP 06 19 35,5
is 01 43 36 Sk iPKP 06 19 k7.5
ip'p! 02 03 52.3 Un 1iPKP 06 19 42,3
mierons sec New Hebrides Islands
P N 1.1 5 (h = 30 xn).,
P Z 1.4 3
P Z' 0.7 1.0 " 12 Up ip 0T 43 29.4
S E 1.8 8 Alaska (h = 25 km).
S N 1.7 6
M E 6,1 19 " 12 Up iP 09 45 13.7
M N 8.1 20 microns sec
M Z 9,5 21 P Z' 0,1 1.0
D = 7100 km = 64°, Ki ip 09 44 20.6 D
Ki iP 01 34 07.1 C microns sec
eS 01 41 48 P z' 0,1 1.0
microns sec Sk iP 09 44 47,2 D
P N 1.6 6 Gb ip 09 45 26.0 D
P Z 3.1 6 Um ip 09 4k 47,5
P z' 1.8 1.8 is 09 52 59
S N 2,6 9 Alaska (h = 20 km),
M E 6.1 18 Magn. = 5.8 (Up,Ki).
M N 1 20
M z 20 2 " 12 Up iPKP 11 30 36.2 D
D = 6200 km = 56°, microns sec
Sk iP 01 34 33,9 ¢ PKP Z' 0.2 0.6
Gb iP 01 35 13.1 Ki iPKP 11 30 16.3
Un ip 01 34 35,2 C iSKP 11 33 6.5
18 01 k2 43 microns sec
iP'P' 02 Ob 09.k )
Ka  iP 01 35 24,0 ¢ PKP 2! 0.2 1.k
Alaska (h = 20 km). Sk iPKP 11 30 31,5
Magn, = 6.5 (Up,Ki). Gb  iPKP 11 30 43.8
PZ' is multiple with a .
small phase followed after Um LPKP 11 30 23.7
2 sec by a much larger one, i 11 30 26.6
" 12 yp P 01 35 57.6 S8 11 52 36
microns sec Ka ePKP 11 30 47
P 2' 0.8 1.7 i 11 31 Ok.,5
K1 iP micginzssgz.e Kermadec Islands
P 2' 0.7 1.8 (h = 90 1)
Sk iP 01 35 32.9
gg ;i 8% gg %é:z " 12 up ip 12 11 15.% C
Ka ip 01636 %1.3 i 12 11 22.0
Alaska, Magn. = 6,5 (Up,Ki). . .
This shock, which occui;ed 1Lel 12 18 50
approx. 58 sec after the iLg2 12 19 o7
previous one and was of
the same magnitude, has cont.

not been reported by USCGS.
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = GSteborg, Um = Umed
. Ka = Karlskrona
1964 1964
Apr., 12 Up microns sec Apr. 12 Ki ip 15 17 09.7 C
cont, P z' 0,1 1,0 Alaska (h = 20 km).
M E 0.7 13
M N 0.8 14 " 12 Up ip 17 32 05.3
M Z 1.0 13 Ki iP 17 31 09.9
Ki ip 12 11 55,7 ¢ microns sec
ix 12 18 23.6 P Z2' 0.1 1.1
microns sec Sk iP 17 31 35.8
P Z' 0.1 0.9 Gb ip 17 32 15.9
M E 1.5 16 Um ipP 17 31 38.9
M N 1.1 16 eS 17 39 21
M Z 2.2 15 Ka iP 17 32 28,2
Sk iP 12 11 52.9 Maska (h = 20 ¥m),
Gb ip 12 11 28.4
Um ip 12 11 29,k ¢ " 12 Um ip 20 38 47.3
ix 12 17 12,4 Alaske (h = 30 km).
Ka ip 12 11 06,8 ¢
Caucasus (h = 30 km). " 12 Ki eP 21 11 49
Magn. = 5.k (Up,Ki). Alaska (h = 30 km).
The phase marked X (on Ki
and Um Z') has a group " 13 Up iP 01 20 19.8
velocity of 4.25 km/sec. Ki iP 01 20 52.1
Sk ip 01 20 55.7
" 12 Up ip 12 46 52,6 Gb ip 01 20 37.7
Ki ip 12 45 58.2 Um ip 01 20 29.8
Sk ip 12 46 24,7 iSn 01 27 05.6
Um ip 12 46 26.2 i 01 27 20.4
Ka ipP 12 47 15.5 Caspian Sea (h = 30 km).
Alaska (h = 39 km).
" 13 Up  iPKP 03 21 30.0
" 12 Uup iP 12 58 30.1 Gb iPKP 03 21 39.8
microns sec Unm iPKP 03 21 29.3
M E 0.5 14 iSKP 03 24 23,4
M N 1.5 19 South of Fiji Islands
M 2 1.1 17 (h = 360 Xm).
Ki ip 12 57 37.0
microns sec " 13 Up iP 03 29 52,4k ¢
P Z' 0,1 1.0 microns sec
M E 0,8 1k P Z' 0.2 0.5
M N 1.4 18 Ki ip 03 29 47,5 C
M Z 2.3 14 microns sec
Sk eP 12 58 04 P Z' 0,1 1.0
ipP 12 58 09.0 Sk iP 03 30 09.7
Um ip 12 58 03.9 Um iP 03 29 44,9 ¢
Alaska. h = 20 km (Sk). Ka ip 03 30 01,0
Bhutan (h = 50 km).
" 12 Up ip 1k 45 36,2 Magn. = 6.0 (Up,Ki).
Ki ip 1k 4k %o.0
microns sec " 13 Up iP 07 31 40,5
P 2' 0.1 1.0
Sk ip ik 45 08,2 " 13 Up ip 08 33 27.6
Gb ip 14 45 49,0 is 08 36 08
Um iP 14 45 09.4 iLg2 08 38 00
Ka ip 14 46 00,5 i(PeP) 08 38 ko

microns sec
P N 1.3 3

Alaska (h = 30 km).

cont,
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = GSteborg, Um = Umed
. Ka = Karlskrona
1964 1964
Apr. 13 Up microns sec Apr. 13 Up ip 12 36 02.1
cont, P Z 0.8 3 eS 12 44 22
P Z' 0.1 0.5 microns sec
S E 1.2 5 S E 0.5 T
S Z 2.5 8 S N 1,1 6
M E 6 16 M E 1.1 19
M N 59 13 M N 2.4 20
M Z 59 10 M Z 1.9 20
D = 1600 km = 14 1/2°, Ki iP 12 35 16.9
Ki iP 08 35 03.8 eS 12 42 38
is 08 39 11 microns sec
iLgl 08 L1 46 S N 1.0 9
iLg2 08 42 22 M E 1.3 16
microns sec M N 2.3 20
P N 1.9 9 M Z 6.3 22
P Z 1.7 8 Sk iP 12 35 37.9
P Z' 0.4 1.5 Um iP 12 35 k2 ¢
S E Lk,5 10 is 12 43 33
S N 4,5 8 Alaska., Magn., = 5.8 (Up,Ki)
S Z T.4 10
M E 271 6 " 13 Up eP 1k 15 24
M N 26 11 Ki iP 14 14 28.9
M Z 34 11 ° microns sec
D = 2500 km = 22 1/2,., P 2' 0,2 1,2
Sk iP 08 34 18.7 Sk iP 1k 1k 55,5
Gb iP 08 33 11.0 Gb iP 14 15 34,7
iLg2 08 37 24,5 Um iP 1k 1k 56,2
Ka ip 08 32 k4o,2 Ke iP 1k 15 46.8¢
Yugoslavia (h = 30 km). Alaska (h = 25 km).
Magn. = 6.0 (Ki)o
Well developed higher " 13 Up iP 16 24 36.6 C
mode surface waves, microns sec
M E 0.6 16
" 13 Um iP 08 57 16.2 C M N 0.8 20
ipP 08 58 30.1 M Z 0,8 17
Bonin Islands., Ki ip 16 23 42,5
h = 310 km (Um). microns sec
., M E 0.8 17
" 13 Up iP 11 37 23.7 M N 0.8 18
i 11 37 35.1 M Z 1.5 18
Sk eP 16 24 09
" 13 Ki iP 11 39 37.9 Um ip 16 24 08.8 C
Um iP 11 39 bh4,7 ipP 16 24 15,9
Mindanao (h = 110 km), is 16 32 28
Alaska., h = 30 km (Um),
" 13 Up eP 12 35 43
Ki eP 12 34 53 " 13 Ki iP 17 52 30.3
microns sec Um iP 17 52 59.6
P Z' 0.2 1.5 Alaska (h = 40 km).
Sk eP 12 35 13
ipP 12 35 18.0 " 13 Um épP 18 24 ok
Gb iP 12 35 59.3 Alaska (h = 20 km).
Um ip 12 35 16.8
is 12 43 1k " 13 Up iP 19 27 17.3 C
Alaska. h = 20 km (Sk). Ki iP 19 26 20.0

cont,
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Up = Uppsala, Ki = Kiruna, Sk

1964
Apr,
cont.,

"

"

"

13

13
13

13

1k

1k

1h

20
Ka = Karlskrona
Ki ipP 19 26 27.5

microns sec
P Z2' 0.1 1,0

Sk ip 19 26 47.3 C
Gb iP 19 27 26.3
Um iP 19 26 47.8
ipP 19 26 55.1
Ka ip 19 27 37.3
Alaska, h = 30 km (Ki,Um).
Up ip 20 49 33.9
Up ip 21 35 56.9 D
ipP 21 36 07.3
microns sec
P Z' 0.1 0.7
Ki iP 21 35 01,8 D
microns sec
P Z' 0,2 1.0
Sk ip 21 35 29.7T D
Gb ip 21 36 09.0 D
' ipP 21 36 20.3
Um ip 21 35 30.4 D
Ka iP 21 36 19.8
ipP 21 36 30.b
Alaska, h = 40 km (Up,Ki,Ka).
Magn. = 6.0 (Up,Ki).

Up eP 21 53 22
microns sec
M E 0.3 16
M N 0.9 23
M Z 1.0 20
Ki ip 21 52 27.3
microns sec
M N 0.9 19
M Z 1.4 19

Sk iP 21 52 52.3
Un iP 21 52 57.6 C
Ka  iP 21 53 bk.9

Alaska (h = 30 knm),
Up eP 01 15 09
microns sec
M N 0.9 23
M Z 1.1 23

Ki iP 01 1k 18.k
Um iP 01 14 k0.0
Kurile Islends (h = 60 km).
Um e(P) ol 06 L9

isg ok 07 10,7

Un iP ok 51 ks,7

1964
Apr,

"

”

"

1k

14
1k

1L

14
1k

1k

1k

1k

Skalstugan, Gb = GSteborg, Um = Umed

Up ip 06 39 49.3
Ki iP 06 41 02,k
Sk ip 06 40 23.0
Gb ip 06 39 27.0
Um ip 06 4o 27.0
Ka ip 06 39 09.9
Tyrrhenien Sea (h = 310 km).
Sk ip 07 23 43.9
Ki ipP 08 08 32.0
. microns sec
P Z' 0.1 1.2
Sk eP 08 08 58
Um iP 08 09 01.2
Alaska (h = 30 km).
Um iPKP 09 17 57.6
New Hebrides Islands
(h = 30 knm),
Um ip 09 28 10.8
Um ip 09 58 28.1
Alasks (h = 25 knm).
Up iP 16 05 05.3
ipP 16 05 1h.b
microns sec
pP Z' 0.1 0.5
Ki iP 16 o4 09.8
ipP 16 o4 18.3
microns sec
pP Z' O'h 103
Sk iP 16 o4 36.4
ipP 16 o4 45.6
Gb iP 16 05 17.2
ipP 16 05 25,0
Um ip 16 o4 38,9
Ka ip 16 05 29,9
ipP 16 05 38.6

Alaska. h = 30 km (Up,Ki,
Sk,Gb,Ka).

The amplitude of pP is about

5 times the amplitude of P
(on our 2' records).

Ka iP 16 16 10.4
Alaska (h = 30 kn).

Up eP 1T 09 25
Ki ip 17 08 28.3
Sk eP 17 09 Ok
Gb ip 17 09 37.2
Ka ip 17 09 48.8

Alaska (h = 40 kn).



@tona

Seismologica
Centre

..23..
Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = G&teborg, Um = Umed
. Ka = Karlskrona
1964 1964
Apr. 14 Ki iP 21 k2 37.0 Apr. 15 Up eS 15 49 50
Alaska (h = 40 km). cont., iPs 15 50 03
eP'pP' 16 10 12
" 14 Up iP 22 39 37.4 microns sec
Ki eP 22 38 bo P N 0.8 5
Sk ip 22 39 08.3 P Z 1.6 5
Gb iP 22 39 48.7 P Z' 0.4 1.0
Ka ip 22 L0 00.4 S N 1.7 7T
Alaska (h = 25 km). M E 2,3 20
M N 5.0 19
" 14 Up iP 23 05 51.1 C M Z 3.9 20
eP'P' 23 3h 57 D = 7050 km = 63 1/2°,
microns sec Ki iP 15 4o 22.2 C
P z' 0.1 0.6 ipP 15 40 32.0
M E 1.1 20 is 15 48 08
M N 3.2 20 nicrons sec
M Z 2.3 18 P Z 2.1 6
Ki ip 23 04 55,7 P Z' 0.8 1.1
eS 23 12 38 S E 2.0 8
microns sec M E 2.8 18
P Z' 0.2 1,0 M N 4L 21
S N 0.8 9 M Z 7.0 20
M E 1.2 18 D = 6150 kn = 55 1/2°.
M N 2.7 20 Sk iP 15 4o 49.k ¢
M Z T.1 21 Gb iP 15 41 28.4 ¢
Sk ip 23 05 23.9 ipP 15 41 39.7
Gb iP 23 06 03.3 Um iP 15 40 50.0 C
ipP 23 06 08.2 is 15 49 00
Um iP 23 05 25,0 ip'p! 16 10 13.5
is 23 13 22 i 16 10 28,0
Ka iP 23 06 14.k Ka iP 15 41 39.2 C
MAlaska. h = 20 km (Gb). ipP 15 41 50.7
Magn., = 5.8 (Up,Ki). Alaska, h = 40 km (Ki,Gb,Ka).
Magn. = 6 3 (Up,Kl)
" 15 Ki i(sn) 05 13 08.8 o
iSg 05 13 27.h4 " 15 j KiR iPn 15 49 36.6
v isn 15 50 25.5
" 15 Up ipP 08 33 49.5 isg 15 50 40,6
Ki  iP 08 32 57.8 D = 420 xn = 3.8°, |
microns sec Sk e(Sg) 15 53-19-
P Z' 0.1 1.0 UMFE isn 15 51 38.4
Sk ip 08 33 24.3 iSg 15.52,0
Gb eP 08 34 03 Northwest Russia, 69 N, 30 °g,
Ka iP 08 3k 15.2 Origin time = 15 48 37.
Alaska (h = 15 km). Explosion? ot
" 15 Uup iP 09 51 56.6 15 Up iP 16 46 12.8
ipp 16 46 19.2
" 15 Ki ip 12 23 59,3 isp 16 46 22,4
microns sec
" 15 Ki iPKP 15 22 16.h pP 7' 0.3 0.8
Unm iPKP 15 22 21,3 C Ki iP 16 46 13.2
New Zealand (h = 30 knm). isP 16 46 22,9
microns sec
" 15 Up iP 15 41 16.3 ¢ sP 7' 0.1 1.0
cont. M N 3.0 20

cont.
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Up = Uppsela, Ki = Kiruna, Sk = Skalstugan, Gb = Gdteborg, Um = Umed
. Ka = Karlskrona
1964 1964
Apr, 15 Sk  iP 16 46 31.6 Apr. 16 Ki  eP 01 15 23
cont., isP 16 46 41,1 cont, is 01 24 19
Gb eP 16 46 37 microns sec
i 16 46 40.9 S N 0.7 10
Un ipP 16 46 08,k C M E 4,8 16
ipP 16 L6 14,8 M N 3.4 16
isP 16 46 18.0 M Z 9.4 15
Ka  iP 16 46 18,2 D = TL00 km = 66 1/2°.
isP 16 L6 27.8 Gb eP 01 16 24
India - East Pakistan., Um iP 01 15 41,6 C
h = 25 kn (Up,Ki,Sk,Unm,Ka). is 01 24 k9
In this interpretation the iss 01 29 12
amplitude ratios of sP:pP:P Ka ip 01 16 23.5 C
are about 4,5:2:1, In USCGS' Japan (h = 40 km).
interpretation sP has ]
obviously been taken to be pP. " 16 Up eSKP 02 58 21
Ki iSKP 02 57 57.1
" 15 Up iPKP 17 12 33.9 C Sk ePKP 02 Sk 53
Ki iPKP 17 12 02.3 iSKP 02 58 15.1
Sk ePKP 17 12 16 Unm iPKP 02 54 52,1
Um iPKP 17 12 10.8 C 1SKP 02 58 08.7
New Zealand (h = 40 km). Loyalty Islands (h = 110 km).
" 15 Up iP 20 41 06.2 C " 16 Up ip 03 30 12.6
Ki ip 20 40 11.5 ¢ Ki iP 03 29 17.9
ipP 20 40 20.3 Sk eP 03 29 L6
microns sec Um iP 03 29 46.8
P 2' 0,1 1.0 Ke eP 03 30 37
Sk iP 20 k0 39.3 C Alaska (h = 10 knm).
Gb ip 20 41 18.2
Um iP 20 40 39.8 C " 16 Up iP 06 32 32.9
Ka iP 20 41 29,5 Ki ip 06 31 46.5
Alaska, h = 40 km (Ki). microns sec
P Z' 0.1 0.9
" 15 Up ipP 20 59 08.2 D Sk iP 06 32 22.3
Ki eP 21 00 22 Gb 1P 06 32 53.7
i 21 00 33.0 Unm iP 06 32 07.8 C
Sk 1P 20 59 51.6 D Ka iP 06 32 55,k
Gb eP 20 58 58 Kurile Islands (h = 30 km).
Un ip 20 59 L6.3
Ka iP 20 58 31.8 " 16 Um i 07 1k 57.6
Aegean Sea (h = 120 kn), i(sg) 07 15 k1.3
" 15 Un ip 22 45 03.9 " 16 Ki iP 07 46 58.4
Yugoslavia (h = 30 km), ipP 0T U7 ok.2
Alaska., h = 25 km (Ki),
" 16 Ki eP 00 1k b7
Alaske (h = 20 knm). " 16 Up iP 09 13 22,7 C
" 16 Up iP 01 16 04,0 C " 16 Um i(p) 10 26 52.2
eS 01 25 30
microns sec " 16 Ki iP 12 05 25.9
S E 1.0 11 Unm iP 12 05 54.9
M E 3.2 17 Alaska (h = 30 km).
M N 2.3 19
M 2 3.2 17 " 16 uUp iP 12 21 32.3
D = 8100 km = 73°, cont.

cont,
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = GSteborg, Um = Umed
. Ka = Karlskrona
1964 1964
Apr. 16 Ki iP 12 20 38.7 Apr. 16 sk eSg 15 15 28
cont, Sk ip 12 21 05.8 cont. Um isg 15 15 09.3
Unm ipP 12 21 06.9 Possibly Baltic explosion.
Ko ip 12 21 56.9 No unique solution was

Alaska (h = 30 km). possible in this and the
preceding case.

" 16 Sk i(p) 12 47 41.8

" 16 Up iP 16 06 06.1
" 16 Up ip 13 54 06.0 microns sec
microns sec P Z' 0.1 0.5
P Z2' 0.2 1.0
M E 1.0 17 " 16 Up iP 19 37 27.7 C
M N 0.8 20 is 19 46 03
M Z 1.3 20 e(P'P') 20 06 33
Ki iP 13 53 13.k C microns sec
microns sec P N 1.2 6
P Z' 0.3 1.0 P Z 1.0 4
M E 0.8 17 P Z' 0.3 0.7
M N 0.9 19 s E 3.9 8
M Z 1,5 18 s N 4.1 8
Sk iP 13 53 43.3 M E 7.1 18
ipP 13 53 53.0 M N 9.8 18
Gb iP 13 5k 21,6 M Z 9.8 18
ipp 13 54 32,9 D = 7100 km = 64°,
Un ip 13 53 40,1 C Ki ip 19 36 33.6 C
Ka iP 13 54 29,4 is 19 4k 21
ipP 13 sk 40.9 microns sec
Aleutian Islands. P N 1.2 T
h = 40 km (Sk,Gb,Ka). P Z 1.8 7
P Z2' 0.5 0.7
" 16 Ki eP 14 22 42 S E 4.3 9
Un ip 14 23 09.8 S N 4.8 9
Alaska (h = 4O km). M E 12 20
M N 12 22
" 16 Ki iP 1k 31 03.3 C M Z 16 20
Um  iP 1k 31 31.0 S D = 6200 km = 56°.
Alaska (h = 30 km). Sk ip 19 37 00.7
Gb iP 19 37 39.7 C
" 16 Ki eP 14 40 12 Um ip 19 37 01.3 C
Alaska (h = 30 km). is 19 45 10
e(P'P') 20 06 23
" 16 Up iPg 14 48 47.8 Ka iP 19 37 50.2 C
i 1% 49 02.1 e(P'P') 20 05 kL9

iSg 14 49 09.0
microns sec
Sg Z' 0.1 0.5

Alaska (h = 30 km).
Magn. = 6.5 (Up,Ki).

Sk eSg 14 51 23 " 16 Ki ip 20 22 11,4
Unm isg 14 51 01.8 Sk ip 20 22 37.8
Possibly Baltic explosion. Um ipP 20 22 38.9
Alaska (h = 30 km).
" 16 Up irg 15 12 55,5
i 15 13 10.4 " 16 Up iP 22 44 37,6 C
isg 15 13 17.0
microns sec Up iP 03 09 50.0
Sg 2' 0.1 0.5 Ki iP 03 09 11.5

cont.
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Up = Uppsala, Ki = Kiruna, Sk

1964

Apr, 17

cont.
" 17
” 17
”" 17
" : 17

cont.

26~
Ka = Karlskrona
1964
Sk iP 03 09 44,9 Apr.
Um iP 03 09 28,2 C cont.
Japan (h = 70 km).
Up eP o4 14 03
Ki iP Ok 13 08.7
Sk eP ok 13 33
Gb iP ok 1k 13,5
Um iP ok 13 36.4
Ka iP ok 1k 26.5
Alaska (h = 20 km).
Up iP ok 27 ok,9 C
Ki ip ok 26 10.1 C
Sk iP ok 26 35.8 C
Gb ip ok 27 15.5 "
Um iP ok 26 38,5 C
Ke. iP ok 27 27.7 C
Alaska (h = 30 km).
Up eP ok 57 12
Um iP ok 57 32.3
Ka iP o4 56 51.9
South Atlantic Ocean
(h = 30 km).
Up iP 05 00 00.k ¢
i 05 00 O1.b4
is 05 08 38
microns sec "
P N 0.7 &
P Z 0.9 3
P Z' 0,2 0.6
S E 0.7 5
S N 2.4 8
M E 1.9 20
M N 2.3 19
M Z 2.3 18
D = 7100 km = 64°,
Ki iP ok 59 05.9
i ok 59 07.8
is 05 06 55
microns sec "
P N 0.9 5
P Z 2,0 6
P z' 0,7 1.0
S E 1.5 6
S N 2.2 8
M E 3.7 20
M N 3.3 20
M Z 3.1 18
D = 6200 km = 56°.
Sk ip ok 59 32,7
i ok 59 34.8
Gb iP 05 00 13.7
i 05 00 16,0 cont.

Skalstugan, Gb = GSteborg, Um = Umed

17 Um iP
i
is
eP'P!
Ka ip

i
Alaska (h = 25

ok 59 3k4,0
ok 59 38.3
05 OT L2
05 29 04
05 00 24,2
05 00 27.0
km-)o

Megn. = 6.4 (Up,Ki).

Surface waves underdeveloped,
P appears as a multiple phase,
with a small precursor
followed by & much larger

amplitude; the

times of both

onsets are given here.

17 Up i(PKP) 06 18 37.2
iPKP 06 18 39.7
iPKKP 06 28 58.9
Ki iPKP 06 18 28.0
microns sec
M E 1.6 21
M N 0.7 18
M Z 1.8 21
Sk iPKP 06 18 38.8
Um e(PKP) 06 18 30
iPKP 06 18 33.6
Ka iPKP 06 18 L6,

Solomon Islends (h = 90

S

Explosion?

17 Up iP

s e s

iPg 08 48 39, )
i 08 ll'8 hst ¢
isg 08 L9 01, /
D =190 km = 1.7°, /
eSg 08 51 1k /
ePg 08 48 k49

08 kL9 28.0

D =250 km = 2,2,
Probably east coast of

Sweden, 58.3°N, 16,8%E. |
Origin time = 08 48 05. |

st iSO é

09 19 30.7TD

microns sec

P A
M E
M N
M Z
Ki iP

microns

P 2!
M E
M N
M pA

microns

0.1 1.0
0.5 17
0.9 18
1.0 16

09 18 35.5
sec
0.3 1.0
0.7 17
sec
1.0 20
1.9 20
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Up = Uppsala, Ki = Kiruna, Sk = Skelstugan, Gb = GSteborg, Um = Umed

196k
Apr .
cont,

"

"

"

cont,

17

17

17

17

17
17

7

17

18

27—
Ka = Karlskrona
1964
Sk iP 09 19 02,9 D Apr.
eP'P' 09 L8 48 cont.
Gb ip 09 19 k2.7
ipP 09 19 48,9 "
Um ip 09 19 04,0
is 09 27 16
iP'P' 09 L8 k5.5
Ka ip 09 19 53.7
ipP 09 20 00.3
Alaska. h = 25 km (Gb,Ka), "
Ki ip 09 20 24,9
Sk ipP 09 20 51.8
Um  iP 09 20 52,0 "
Alasgksa.
Ki iP 10 08 58.4
microns sec
P 2' 0,1 1.0
Sk ip 10 09 24,9
Un ip 10 09 27.6 D
Ks ip 10 10 17.h4
Alaska (h = 20 knm),
Up iP 11 58 44,3
Alaska (h = 30 km).,
Sk iP 15 00 53,0
Up isKp 15 06 47.9
Sk ePKP 15 03 22
Unm iPKP 15 03 16.5
i 15 03 31.5
New Hebrides Islands
(h = 70 kxm).
Up ip 16 47 21,6
is 16 50 50,2
Ki eP 16 47 56
Sk eP 16 47 55
iLgl 16 55 Lh. 4
Gb eLgl 16 54 06 "
Um ip 16 47 24,3
is 16 51 38.7
Caucasus,
Up P 18 16 30 "
Ki —
microns sec
M E 0.8 16
Sk iP 18 17 08.8 "
Un ip 18 17 17.7

Greece (h = 50 km).

Ki

eP

00 22 35

18

18

18

18

18

18

18

18

Sk iP 00 23 00.6
Alaska (h = 30 km).
Up iP 01 42 48.6
Ki iP 01 41 54,2
Sk iP 01 42 21.8
Um iP 01 k2 22.6
Alaska (h = 30 km).
Ki iP 03 16 17.3
Um iP 03 16 Lk4.8
Alaska (h = 30 knm).
Up iP 05 38 42,0
i 05 38 45.8
microns sec
P Z' 0,2 0.8
M E 1.4 19
M N 1.6 20
M Z 1,4 18
Ki iP 05 37 55.5
i _ 05 37 59.0
microns sec
P Z' 0.2 0.9
Sk iP 05 38 31.6
i 05 38 34.7
Gb eP 05 39 Ok
i 05 39 07.2
Um ip 05 38 16.7
i 05 38 20.6
iPa 05 42 35
eS 05 46 59
Ka iP 05 39 05.0
i 05 39 08.2

Kurile Islands (h = 30 km),
Magn. = 6.2 (Up,Ki).

P is multiple, with a snall
forerunner followed after
3.5 sec on the average by
a much larger amplitude.

Up iP 06 06 40,4
Sk iP 06 06 28.3
Um iP 06 06 14,3
Kurile Islands (h = 30 km).
Ki iP 06 37 12.6
Un iP 06 37 34.k4
Kurile Islands (h = 50 km).
Um ip 07 20 28,4
Alaska (h = 30 km).

Um eP 07 26 21
Alaska (h = 30 knm).
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Up = Uppsala, Ki = Kiruna, Sk =
Ka = Karlskrone
1964 196k
Apr. 18 Ki ipP 07 55 23.1 Apr.
Sk ip 07 55 50.8 cont,
Un eP 07 55 51
Alaska (h = 30 km)o
”
" 18 Up ip 07 57 26,0
Ki ip 07 56 31.6 C
mierons sec "
P zZ' 0,1 1.0
Sk iP 07 56 5T7.7 C
Gb iP 0T 57 37.4
Um iP 07 56 59.7 C "
ipP 0T 57 0907
Ka ip 07 57 48.9 C "
Alaska, h = 40 xm (Um),
" 18 Up iP 08 10 04,7
microns sec
M E 0.8 15
M N 0.8 1k
M Z 2.0 16
Ki eP 08 09 33
microns sec
M E 1.0 19 "
M N 0.8 17
M Z 1.5 18
Sk iP 08 10 ok,1
Unm iP 08 09 45,9 "
Ryukyu Islands (h = 30 km).
" 18 ©b iPg 11 22 37,1
isg 11 22 3g.5
D=10 km = 0,1°,
Local blast?
" 18 Up ip 12 05 20,6
microns sec
P Z' 0.1 0.6
" 18 Uum iP 12 08 19.6
Kurile Islands (h = 30 km).
" 18 Unm iP 13 20 L48.1
" 18 Um ip 13 52 57.6
" 18 Ki eP 15 24 11
ipP 15 24 18,5
sk epP 15 24 46
Um iP 15 24 39,7
ipP 15 24 46.8
Aleska. h = 30 km (Ki,Um).
" 18 xi iP 16 30 56.8
Sk iP 16 31 22.6
cont. cont,

18

18

18

18
18

18

Skalstugen, Gb = GSteborg, Um = Umed

Um ip 16 31 09.0
Mariana Islands
(h = 300 km),
Sk iP 17 42 14,6
Alaska (h = 30 km).
Ki ip 19 34 40.1
Um iP 19 35 08.0
Alaska (h = 30 km).
Um ip 19 59 25.2
Up ip 20 18 54,6
Ki ip 20 18 00.6
microns sec
P Z' 0,1 1.0
Sk ip 20 18 28.5
Gb ip 20 19 06.7
Um ip 20 18 28.7
Ka ip 20 19 17.8
Alaske (h = 15 km).
Up ipP 20 19 31.7
Um ip 20 19 05.8
Alaska,
Up ip 20 26 48.7
ipP 20 26 58.9
iPcP 20 27 33
is 20 35 25
microns sec
S E 0.3 6
S N 0.8 8
M E 1.4 19
M N 1.5 19
M Z 1.7 18
D = 7100 km = 64°,
Ki ip 20 25 5L.h
eS 20 33 41
m:.cron sec
P N 0.4 8
P Z' 0.1 1.0
S E 0.7 8
s N 1.1 8
M E 1.k 19
M N 2.0 22
M Z 3.1 22
D = 6200 km = 56°.
Sk iP 20 26 21.9
ipP 20 26 32.4
Gb ip 20 27 01.2
Um iP 20 26 22.6
ipP 20 26 33.0
is 20 34 36
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cont
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-29-
Up = Uppsala, Ki = Kiruna, Sk =
’ Ka = Karlskrona
18 Ka  iP 20 27 11.9
. i(pP) 20 27 19.6
Alaska, h = 40 km (Up,Sk,
Um,Ka).Magn, = 5,9 (Up,Ki).
18 Um iP 21 58 Ok.5
718 ) kIR iPn 22 07 55.0 |
- isn 22 08 21.T '/
\ isg 22 08 2368 i
AN D = 210 km = 1,9", {
UME isg 22 09 342,/
s Tﬁﬁﬁiﬁhds Fylke, Norway, |
| 67.3°N, 15.6°E 3
; Orlgln tlme“ 22 o7 21. ;
18 Um ip 23 b7 46.1
Alaska (h = 20 km),
19 Um ok 05 37.5
South Paci%ic Ocean
(h = 30 km),
19 Up ———
, microns sec
M E 0.5 18
M 2z 0.9 18
Um iPKP ok 15 40,0
B Tonga Islands (h = S50 km).
T . RO —, )
;{ {19 | Kﬂ’\ eSn ok 21 35
e 7 isg ok 21 55 8
D= L460 km = 4,1°, |
SKA eSg ok 24 23 i
UME eP 0Lk 21 22 /
. eSn ok 22 18 i
N\ isg ok 22 5Te1 /
Neo D= 640 km = 5,8°, /
Northwest Russia, 67.5°N,

”

~ 31.0°E.
2 Origin time = Ok 19 41,

o

! Explos1on?

KIR

iSn
1Sg

SKA ISg
URAE e
iSg.

31. 0° E.

Origin time = 04 34 16,

Explosion? |
M L oAt

ek
ok 36 09.9
ok 36 3161
= 460 km = 4,1
ok 39 o01. h
ok 37 05
Ok 37 2367

Noithwest Russia, 67.% N,

196k
Apr.

”n

”

”

”

19

19

19
19

19

19

Skalstugan, Gb = G&teborg, Um = Umed

Up -—
microns sec
M E 1.0 20
M N 1l.1 21
M Z 1.6 20
Ki ePKP 05 32 14
iPKS 05 35 48
microns sec
PKP 2' 0.4 1.8
PKS E 0.4 8
M E 1.6 21
M N 1.3 23
M Z 1.6 20
Sk ePKP 05 32 06
Gb ePKP 05 32 05
Um iPKP 05 32 13.8
iPKS 05 35 39
eSS 05 52 30
Ka e(PKP) 05 32 06
Off coast of Chile
(h = 30 xm),
Ki eP 06 43 27
Alaska (h = 15 km).
Um ip 10 39 39.9
Un iPp 11 16 20,6
Colombia (h = 110 km).
Sk e 11 38 38
i(sg) 11 38 50,5
Um i(Sg) 11 38 34,2
Up iPKP 1k 31 35,2
microns sec
M E 1.1 20
M N 1.0 20
M Z 1,7 21
Ki ePKP 1k 31 L
iPKS 14 35 28
eSS 14 53 06
microns sec
PKS N 0.3 9
PKS 2 0.5 6
M E 3.3 24
M N 1.1 21
M Z k.3 23
Sk ePKP 14 31 ko
Gb ePKP 1k 31 29
Unm iPKP 14 31 LYy
e 14 34 20
iPKS 14 35 26
188 14 52 22
Ka ePKP 14 31 29
South Shetland Islands
(h = 30 xm),
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = GSteborg, Um = Umeéd

1964
Apr,

7"

"

cont.

19

20

20

20

Ka = Karlskrona

1964
Ki eP 19 00 18 Apr.
epP 19 00 25 cont.

microns sec

pP  2' 0,1 1.0

Sk epP 19 00 54
Unm ipP 19 00 k6,1
ipP 19 00 56,2

Maska, h = 40 km (Um),

Up iP 03 44 50.1 C

Ki iP 03 43 55.h

Sk iP 03 kb4 20.9

Gb ip 03 45 00,5

Um iP 03 4k 23.7
ipP 03 44 28.1
is 03 52 11

Ka ipP 03 45 13.1

ipP 03 45 17.9
Alaska., h = 20 km (Um,Ka).

Up ip 12 06 35.4 D
ipP 12 06 46.9
is 12 14 32
microns sec
P N 1.0 3
P 2 1.6 3
P 2' 0.7 1.2
s E 0.7 6
S N 0.6 6
D = 6450 km = 58°,
Ki ip 12 05 38.7 D
ipP 12 05 48.3
iPP 12 07 4o
is 12 12 50
microns sec
P N 1.1 6
P Z 2.3 5
P Z' 1.4 1,2
S E 2,0 8
s N 1.2 8 "
D = 5600 km = 50 1/2°,
Sk iP 12 06 06.3
Gb ip 12 06 L7.0
Unm ip 12 06 08.4 D
ipP 12 06 19.3
is 12 13 43
Ka ip 12 06 59.3 D
ipP 12 07 09.0

Alaska. h = L0 km (Up,Ki,
Um,Ka). Magn. = 6.4 (Up,Ki).

Up iP 12 06 51,0 C
is 12 14 50 "
eP'P' 12 36 31

microns sec
P N 1.5 3
cont,

20

20

20

Up microns sec
Z 2

Z! 0.5
6

19
22
21
2 05 53
2 13 06
ons sec

® ©o o @
£ - 00 FE\O

N=Z=E

';;Z:EEEO)T’W

-
(0]

Ki

ic

e o o o
OHOWFEFONIB

NI NS
HEEOMONODMNOFHFORREHEFHWWHOOH
DO N ol oo IR IRV |

W o

Sk
Gb

12 06 20.7
12 07 01.3
12 36 14
Um iP 12 06 24.0
eP'p!' 12 36 27
Alaska. Magn. = 6.7 (Up,Ki).
The records of this and the
preceding shock are tangled
up and have generally not
been distinguished as due to
two separate shocks. A
detailed analysis of both
long~ and short-period
records demonstrates that
these really are two shocks,
with a time difference close
to 15 sec. The second shock
is slightly larger than the
first one. USCGS reports only
the preceding shock.

® B e w
?wmzzzm e e Be]
Y

Up eP 15 50 22

ipP 15 50 30.8
Ki iP 15 49 24.8

microns sec

P Z' 0.1 1,0
Sk eP 15 L9 52

epP 15 50 02
Gb ipP 15 50 L2.4
Um ip 15 49 53.6
Ka eP 15 50 L3

irP 15 50 55,1
Alaska, h = 4O km (Up,8k,Ke).
Up iP 16 28 25.9 C
Ki ipP 16 27 30.6 C

microns sec
P zZ' 0.1 1.2
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb =

1964
Apr,
cont,

"

"

"

"

cont.

20

20

20

20

2l

21

21

~31e
Ka = Karl
Ki microns sec
M E 0.8 18
M N 0.8 20
M Z 1.3 20
Sk iP 16 27 56.6
Gb iP 16 28 37,2
Um iP 16 27 59.b4
is 16 35 42
Ka iP 16 28 49,2
Alaska (h = 15 km).
Um iP 17 20 41,2
Up iP 18 42 k9,2
Ki ip 18 43 59,8
Sk eP 18 43 33
Gb eP 18 k2 43
Um iP 18 43 24,5
Ka eP 18 k2 21
Crete (h = 80 km),
Ki ip 22 43 38.8
microns sec
P Zz' 0.1 1.0
Sk eP 22 43 k9
Um iP 22 43 36.6
Sumatre (h = 30 km),
Up eP 03 09 50
Ki ip ok 51 26.9
Un iP o4 51 15,2
Mexico (h = 70 km).
Up iP 05 11 28,6
i8 05 19 28
microns sec
P Z' 0.1 1.0
S N 0.4 6
M N 1.1 22
M Z 1. 5 23
D = 6450 km = 58°
Ki iP 05 10 32.0
eS 05 17 Lk
microns sec
P 2' 0.3 1.0
S E 0.5 8
S N 0.8 9
M E 0.8 18
M N l1l.1 21
M Z 2,1 21
D = 5600 km = 50 1
Sk iP 05 10 59,4
Gb iP 05 11 40,3
i(sP) 05 11 56,2

skrona
1964
Apr.,
cont.
C
C
C ”
"
"
"
"
D
"
/2%,

21 Um iP
is
iScS

Ka ip
i(sP

Aleaska (h =

Magn., = 5.7

21 Ki i(P)
iSg

21 Up i(P)

Ki e(P)

21 Ki iP

Ka iP

Kamchatka (h

S a1 ) kle.  iPn
A iSn

iSg
D
eSg
iPn
iS&
is

iSg
D=

SKA
UME

Nort
30.L°E,
Origin time

g;E§£§§u331a, 68,
. = 20 17 li;‘~}

Goteborg, Um = Umed

00.9
35
38
52.1
08.3

05 11
05 18
05 20
05 11
) 05 12
40 ¥m),
(Up,Ki).

16.3
46,8

08 12
08 12

15
15

19 10 30.6
19 11 L8,2
30 km).
20 18 10.9
20 18 59.8
20 19 156
420 km = 3.8 .
20 21 29
20 18 48.9
20 20 OT.h
20
20
710 km

13
12

22.9
38

20 L2, 6
= 6,4° q

0‘

Explosion?
22 Up eP 09 52 4o
Ki eP 09 52 42
eS 09 57 22
= 3100 km = 28°,
Sk eP 09 52 08
Gb iPp 09 52 17.5
Um iP 09 52 L2.h4
is 09 57 28
North Atlantic Ocean
(h = 30 km).
@ Up eP 09 53 17
microns sec
M E 0,7 16
M N 0.9 17
M Z 1,0 -16
Ki eS 09 ST 57
microns sec
M E 1.8 15
M N 0.5 13
M Z 2.5 15
Lk ep  09.52. M.
WW / ‘(. Ocean

4.9 W, b= 20 Km
Onpve Nﬂvs;f_ oqu¥ 29 |

/

i

/

20 22,1 /

56.1

,qu
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Up = Uppsala, Ki = Kiruna, Sk

1964

Apr, 22

cont,
”" 22
" 22
" 22
" 22
" 22
” 23

cont.

Gb
Um

322

Kea = Karlskrona

1964
iP 09 52 53,2 Apr.
iP 09 53 13.3 cont.

North Atlantic Ocean.

There are two shocks about
35 sec apart, and not one,
in about the same position
in the North Atlantic., USCGS
reported only the preceding

shock, but not this one,
vhich is slightly larger.

Un i(P) 1% 17 33.6

Up ip 15 08 23.6
ipP 15 08 31.9
Sk eP 15 08 48
Gb iP 15 08 k0.2
Um iP 15 08 19.8

Ka iP 15 08 27.9
Andaman Islands.
h = 30 km (Up,Ka).

20 19 18.7

20 22 32.0
microns sec
PKP Z' 0.1 0.5
SKp 2' 0.1 0.8

Ki iPKP 20 19 05.4
microns sec
PKP Z' 0.2 0.7

Up iPKP
iSKP

Sk iPKP 20 19 16,1
Gb iPKP 20 19 25,4
Um i(PKP) 20 19 02.8
iPKP 20 19 11.6
Ka iPKP 20 19 25.7
iSKP 20 22 45,9

New Hebrides Islands
(h = 120 km).
Ki iP 20 38 39.9
microns sec
P zZ' 0.1 1.0

Gb ip 20 39 k6.1
Un iP 20 39 08.k
Ka iP 20 39 58.0

Alaska (h = 30 km).

Ki iPKP 23 22 40.8
Sk iPKP 23 22 51.6
Um iPKP 23 22 46.9
New Hebrides Islands

(h = 220 km).

Up ip 02 03 01.1

"

cont.

Skalstugan, Gb = Gdteborg, Um = Umed

23 Ki eP 02 02 20
microns sec
M E 1.2 21
M N 0.6 18
M Z 0,6 16
Gb ip 02 03 19.6
Um ip 02 02 36.k4
South of Japan (h = 30 km).
23 Up iP 03 23 51.3
Ki ip 03 22 59.5
Gb ip 03 24 02.k%
Um ip 03 23 24.8
Alaska (h = 40 km).
23 Up ip 03 47 08.1
i 03 L7 25.h4
i 03 L7 L6.7
iPKP 03 51 25.1
iPP 03 51 52
ePKKP 0k 02 30
i ok 02 45.5
microns sec
PP E 1.4 6
PP N 0.7 T
PP Z 5.6 9
M E 12 23
M N 15 19
M Z 13 19
(D = 11800 km = 106°).
Ki ip 03 46 50.9 C
i 03 50 44,9

ePKP 03 51 13
ipp 03 51 25

i 03 53 13
i 03 53 34
iSKS 03 57 23
is 03 58 32

1PKKP o4 02 44,0
188 ok 05 3k
microns sec
P 0.8
P
P
PP
PP
PP
SKS
SKS
S
PKKP 2!
M E
M N
M Z 20 21
(D = 11500 km =
103 1/27).

e o |(—Je e o
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.
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Up = Uppsala, Ki

1964
Apr.
cont.

"
"

"

”

"

cont,

23

23
23
23

23
23

23

Sk

Gb

Ka

= Kiruna, Sk =

i
1PKKP
i

eP

e

i
ePKKP
iP

i
iPKP
iPP

i

i
18KS
is
1PKKP
i(P)

~3%-

Ka = Karlskrona

03 47 26.0
o4 02 31.5
ok 02 42,0
03 b7 27
03 50 11
03 51 26.7
ok 02 21
03 46 56.6
03 47 08.3
03 51 11
03 51 20,9
03 55 32
03 57 07
03 57 28
03 58 26
ok 02 37.2
03 47 34.5

Aru Islands (h = 30 km).
Magn., = T.2 (Up,Ki).

Up iP 05 39 58.5
Up iP 10 33 00.2
Um iPKP 10 51 20,8
Solomon Islands
(h = 60 km).,
Um iP 12 19 19.3
Up iP 1k 29 10.1
i 1k 29 17.2
e(s) 14 33 48
microns sec
M E 0.8 15
M N 1.0 19
M Z 1.4 22
Ki eP 1k 30 09
microns sec
M E 1.2 18
M N 0.8 17
M Z 1,0 18
Gb eP 14 29 18
i 14 29 25,8
Um iP 14 29 39.5
eS 14 34 27
i 14 3L Lk
Ka iP 1k 28 54,2
Turkey (h = 60 km).
Up iP 15 06 56,2
microns sec
P Z' 0,2 1.2
Ki iP 15 06 0O1.k
microns sec
P Z' 0.1 1.3

1964
Apr.
cont.,

"

"

"

”"

"

cont.

23

23
23

23

24

2k

2k

Skalstugan, Gb = GSteborg, Um = Umed

Sk iP 15 06 28.7
ipP 15 06 35.7
Gb iP 15 07 0T7.8 D
Um ip 15 06 29,7 D
Ka ip 15 07 19.2
Alaska. h = 30 km (Sk).
Magn. = 5.8 (Up,Ki).
Um iP 16 51 21.7
Up iP 20 57 59.3
i 20 58 07.5
Iuzon (h = S0 km).
Up iP 21 19 12.8
microns sec
M E 0.7 18
M N 0,6 15
M Z 0.9 18
Ki iP 21 18 19.8
microns sec
M E 0.9 20
M N 1.3 17
M Z 1.4 17
Sk iP 21 18 55.5
Gb iP 21 19 32.9
Um iP 21 18 45,2 D
es 21 26 52
Ka iP 21 19 37.3
Kamchatka (h = 30 km).
Up ip 00 53 05,0
Ki iP 00 52 11,9 C
microns sec
P Z' 0.1 1.0
Sk eP 00 52 48
Gb iP 00 53 25.2
Um iP 00 52 37.0
Ka eP 00 53 29 0
Kamchatka (h = 30 km).
Up iP 03 54 47,2
Gb iP 03 54 30.1
Ka iP 03 54 05.8
Greece (h = 90 km).
Up iP ok 01 10.3
eS ok 09 21
microns sec
S N 0.9 11
M N 0,8 19
M Z 1.0 21
D = 6650 km = 60°,
Ki iP ok 00 16.6
is ok 07 46
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cont.,

-3
. Up = Uppsala, Ki = Kiruna, Sk =
t Ka = Karlskrona
196k 1964
Apr, 24 Ki microns sec Apr.
cont. S N 0.6 9 cont,
M E 0.8 17
M N 0.9 19
M Z2 1.k 21
D = 5850 km = 52 1/2°,
Gb ip ol 01 21.7
Um iP o4 00 Lk,7
ePa o4 o4 26
is ok 08 k2
Ka ip ok 01 33.0 C
Alaskae (h = 30 km). .
" 2L Ki eP ok 32 43
Um iP ok 33 10.2 "
Alaska (h = 20 km).
" 2k Up iP 06 10 42,1
ePKP 06 14 36
iPP 06 15 23,5
is 06 22 47
isp 06 24 L3
iPKKP 06 25 28.3
microns sec
PP N O.4 &
PP Z 1,2 &
PP Z' 0.4 1.5
S N 3.3 11
M E 17 23
M N 21 19
M 7z 2h 23
(D = 12450 km = 112°).
Ki eP 06 10 15
i 06 11 1T.k "
iPKP 06 14 2L,k
ipp 06 14 39
ipPP 06 15 06
iSKs 06 20 Lk
i 06 24 26
is 06 22 05
iss 06 29 38
microns sec
P Z' 0.1 1.0
SKS E 2.3 6 "
s N 4,1 10
M E 20 22 "
M N 22 22
M Z 16 23
(D = 11900 km = 107°)., "
Sk ePKP 06 14 34
Gb iPKP 06 14 40,7 "
iPP 06 15 40.0
Um iP 06 10 23,5 C "
iPKP 06 14 18.2
iPP 06 1k 53 cont.

2k Um

Ka

New Guinea (h =
= 6.9 (Up,Ki).

Magn.
2k Up
24 Up

Ki

Sk
Um

Ka

El Salvador. h = 150 km (Um).

Skalstugan, Gb = Goéteborg, Um = Umed

i
is

i(sP)

iPS
i
iss

ePKP

i
ipPP

iP

iP
is
iP

P
ip
iP
ipP
is
isS
i
iP

06 20 23
06 22 17
06 24 o4
06 24 31
06 28 03
06 30 05
06 14 Lo
06 15 27.8
06 15 k2.7
110 km).

09 18 33.8 D
1k 52 55.9

15 03 15
14 52 47,1 C

microns sec
Z' 0.2 1.4

14 52 38.4
1k 52 53,9
1k 53 32,9
15 03 Ok
15 oh ok
15 o4 27
14 52 56.6

On Um Press-Ewing records
the Rayleigh waves are
practically limited to one
pulse with a period of about

50 sec.

K{R

s
e

iPn
iSn
ng

eSg
iSg

N Northwest Russia, 68,

= 370 km = /
17 3213 |

17 28 32.6
17 29 13.4
17 29 2868
3.3 .

17 3.

Qb

9N,

17 27 39. Exp1031on?

e ST S A

2k Up

25 Up
Turkey

25 Up
25 Up

25 Up
Ki

iP

iP

(h =

iP
ip

iP
iP

28.9°E, Origin time = wJ

20 21 h8 5 C

01 16 50.3

Lo xm).

02 26 k2,2
07 35 08.1 D

09 53 33.9
09 52 39.3

e .

"
A

i
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Up = Uppsala,

1964

Apr., 25 Ki

cont,
Sk
Gb
Um

Ke

~35-

Ki = Kiruna, Sk = Skalstugan, Gb = G&teborg, Um = Umed

P

iP
ipP
iP
esS
iP

Ke

microns sec

z' 0,1 1.0
09 53 04.9
09 53 LkL.9
09 53 07.8
10 00 43
09 53 57.0

Alaska (h = 30 km),

" 25 Ki
" 25 Up

" 25 UP

Sk
Gb
Um
Ka

" 25 Um

" 25 Gb

iP 10 44 37.1
eP 12 03 51
ipP 12 49 36.1
microns sec
M E 1.5 20
M N 1.0 20
M Z 1.2 15
ip 12 50 42.3
microns sec
P Z' 0,1 0.8
M E 0.9 12
ip 12 50 15.3
ip 12 49 30.
ipP 12 50 07.2
iP 12 49 ok,6
Dodecanese Islands
(h = 30 km),
iP 12 56 58.4
iP 16 20 17.9
Alaska (h = 30 km),.

" 25 Up ip 18 49 52,1
i 18 49 56.5
ipP 18 50 oh4,6

microns sec
pP  Z' 0.4 0.7
M E 1.6 17
M N 1.4 18
M zZ 2.2 17
Ki iP 18 49 26.9
ipP 18 L9 38.7
microns sec
pP  Z' 0,4 1.1
M E 2.1 18
M N 0.6 14
M Z 1.9 20
Sk e(P) 18 50 01
ipP 18 50 06.4
Gb iP 18 50 11.8
ipP 18 50 24.3
Um iP 18 49 36.3
ipP 18 k9 48,2
cont.

Karlskrona

1964
Apr.
cont.

”

"

25

26

26

26

26

27

Ka eP
ipP

18 50 06
18 50 18.7

Ryukyu Islands. h = 50 km
(Up,ki,Gb,Um,Ka).

In this case the amplitude
of pP is 5-8 times the
amplitude of P on our Z!

records.
Up eP 01 37 27
Ki eP 01 38 28
Sk eP 01 38 06
Crete (h = 70 km).
Up iP 14 12 35.3 C
Ki iP 1k 12 34,0 C
microns sec
P zZ' 0.1 1.0
Sk ipP 1k 12 48,4 ¢
Unm ipP 14 12 32,0 C
Sumatra (h = 90 km).
Up iPKP 15 10 32.2
iSKP 15 13 26.4
Ki iPKP 15 10 23.6
iSKP 15 13 02,7
Sk iskp 15 13 19.7
Gb iPKP 15 10 40.7
iSKP 15 13 3k.9
Um e(PKP) 15 10 21
iPKP 15 10 31.1
iSKP 15 13 1k.7
Ka iPKP 15 10 b1,k
i 15 10 S5T.7
1SKP 15 13 36.7
Fiji Islends (h = 490 km),
Up iPKP 22 53 43,k
Um iPKP 22 53 51.0
South of Sandwich Islands
(h = 30 km).
Up ip 01 L9 45,7
Ki iP 01 49 45,6 D
i 01 49 47.3
eS 02 00 1T
microns sec
P Z' 0,1 1.0
M E 0.9 18
M N 0.7 20
M Z 1.1 17
D = 9450 km = 85°,
Sk iP 01 50 01.0
i 01 50 16.5
Um iP 01 49 43,3
is 02 00 06
Sumatra (h = 30 km),
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196k
Apr.
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7"

"

”

”

"

"

-36-
= Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb =
Ka = Karlskrona
1964
27T Up ePKP 07 Ob b1 Apr.
nicrons sec
M E 2.3 20
M N 2.8 20
M Z 4.3 19 "
Ki iPKP2 07 04 50.9
iPP 07 08 38 "
eSs 07 28 28
microns sec
PKP,, Z' 0.1 1.5
M E 6.3 22 "
M N kb 21
M Z 11 21
Sk e(PKP) 07 Ok 55
e 07 05 06
Un iPKP 07 Ok 35.3
i 07 o4 53,1
Balleny Islands (h = 30 knm),
27T Unm i(P) 10 58 21.0
27 Um iP 12 19 03.9
Atlantic Ocean (h = 30 km).
27 Um iP 13 56 40.8
27T Gb iP 14 53 45.8
Um eP 14 52 ok "
27T Ki iP 20 34 15.3
Aleska (h = 30 km).
28 Up eP 00 51 09
28 Up iP 02 44 30.6
Sk iP 02 44 21,1
Um iP 02 44 14,6
28 Up eP 06 06 39
Um iP 06 06 58.9
Ka eP 06 06 16
28 Up iP 12 31 30.2
i 12 31 k5,3
Ki eP 12 30 37
Sk eP 12 31 01
Alaska (h = 30 km),
28 sk iP 13 40 07.5
28 Ki iP 13 43 kb9
Sk eP 13 L4 10
ePcP 13 45 00
Um ip 13 44 12,7
Alaska (h = 30 km).

cont,

Géteborg, Um = Umed

28 Up ip 18 34 8.6
Pamir (h = 150 km).
28 Up i(P) 22 41 25,6
28 Ki iP 23 05 53.1C
Sk ip 23 06 19.9 C
Alaska (h = 30 knm).
29 Up o -
microns sec
M E 1.1 19
M N 1.1 18
M Z 0.7 1k
Ki ip 02 22 27.9
eLg2 02 48 28
microns sec
M E 0,9 18
M N 0.6 15
M Z 0.9 13
Sk eP 02 23 00
Um iP 02 22 39.8
i 02 22 Lk, 7
eSS 02 36 17
Jepan (h = 30 km).
29 Up ip ok 25 7.7 C
is ok 29 36
elg2 ok 32 43
i ok 33 25
microns sec
P Z' 0.2 0.6
s E 14 6
S N 1.7 7
S Z 2,7 11
M E 12 13
M N 9.3 11
M Z 8.4 10 o
D =235 km = 21 .
Ki iP ok 27 01.2
i ok 27 27.3
is ok 31 53
eSa ok 32 17
iLg2 ok 36 L1
iL(3.25)0k 37 21
iRg ok 38 23
microns sec
P Z' 0.2 1.5
S N 0.7 10
M E 10 13
M N 6.8 12
M Z T.2 10
D = 3150 km = 28 1/2°,
Sk iP ok 26 30.9
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = GSteborg, Um = Umed
Ka = Karlskrona

e

1964 1964
Apr. 29 Gb iP ok 25 38,4 Apr. 30 Ki iP Ok 10 35,0
cont., Um ip ok 26 25,4 ¢ ipP ok 10 43,8
is oh 30 41 sk iP o4 10 58,0
Ka ip ok 25 10,0 C ipP ok 11 07.5
i ok 25 17.6 Um ipP Ok 11 09,4
is ok 28 38.4 Aleska, h = 40 km (Ki,Sk).
Aegean Sea (h = 30 km).
Magn. = 5.5 (Up,Ki). " 30 Um iP ok 23 25,1
Well developed higher
mode surface waves, " 30 Ki ipP 05 41 25,0
Sk iP 05 L1 51,6
" 29 Up ip 17 ok 44,9 C Unm iP 05 41 52,7
ipPp 17 05 09.9 Alaska (h = 30 km).
is 17 08 37
i 17 12 22 " 30 Ki ip 11 59 45.5
microns sec Un iP 12 00 13.6
P Z' 0.1 0.7 Alaska (h = 30 km).
M E 3.6 15
M N 2.0 10 " 30 Up ip 15 06 04,7 C
M Z 1.6 10 Ki ipP 15 05 43,3
D = 2350 km = 21°. Sk iP 15 06 09.5
Ki ip 17 05 58.5 Um ip 15 05 50.4 ¢
microns sec Luzon (h = 50 km).
M E 2.9 13
M N 1.3 9 " 30 Up ePKP 16 22 04
M Z 1.3 9 iPP 16 23 03
Sk iP 17 05 28.0 microns sec
Gb iP 17 o4 35,8 M E 1.3 23
Um ip 17 05 22.4 M N 2,3 22
is 17 09 k2 M Z 1.8 22
Ke iP 17 Ok 09.2 Ki iPKP ., 16 21 57.8
Aegean Sea (h = 30 km). M glcr?ns Sgc
. . M N 1.6 22
" 29 Ki iPKP 17 56 47,k C M Z 6.b 27
Um iPKP 17 56 39.5 Sk ePKP 16 22 08
i 17 56 49.4 Um iPKP 16 21 58.1
East of Sandwich Islands i 16 22 01,k
(h = 30 m), ipPp 16 22 41

iSP 16 32 07

" 29 Um iP 19 10 03.3 New Ireland (h = 80 km).
" 29 Um iP 19 16 20,5 " 30 Ki iP 17 35 Lk4,3
i 19 16 30.h4 microns sec
P Z' 0.1 1.2
" 29 Um iP 19 28 12,5 Sk iP 17 36 08.4
Um iP 17 36 16.0
" 30 Sk ip 00 35 58.4 Alaska (h = 30 km).
Alaska (h = 30 km).
" 30 Up ip 18 16 13,4 D
" 30 Up i(p) 03 20 06.6 Sk ip 18 16 56.0
| . Unm iP 18 16 52.3
30 Ki eP 03 59 12 Aegean Sea (h = 120 km).
Sk iP 03 59 35.5
Um iP 03 59 40,1 " 30 Up ip 20 17 34.0 C

Alaska (h = 20 km). microns sec

P Z' 0.1 0.5

Markus B&th
March 31, 1965
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1964
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cont,

SiKA
UME iSn

KIRUN A,

Seismological Institute
Uppsala

A seere cqpu
15 <p oty Mo

SEISMOLOGICAL BULLETIN

UMEA and KARLSKRONA

eSg

Uppsala Up;:
Kiruna Ki):
Skalstugan (Sk):
Goteborg Gbg:
Unmeé Um):

Karlskrona (Xa):

59051.5'F,
67250.4'N,
63.34.8'N,

(o)

o}

63 48.9'N,

(o)

56 "09.9'N,

17037.6'B;
20,25,0'E;
12 16,8'E;

O

11 5807'E;
20714.2'E;
15 3505'E;

(o 3N o]

MAY 1- 31, 1964

¢ 0 s P OGS CRE IS OIRBLICSIPRESE

05 30 41

05

= 630 km =
Northwest Russia,

68.0°, 29.7°E,
= 05 25 59.

Orlgln time

Explosion?

Up iP
ipP
pP

Ki iP
eS '

Up iP 00 27 49,6
Ki iP 00 26 56,3
Sk ipP 00 27 31.7
Um iP 00 27 24,7
ipP 00 27 32,8
Alaska, h = 30 km (Um),
Unm iP 01 22 06,2
Andaman Islands
(h = 30 km).
Up iP 03 23 26,1
Ki iP 03 22 31,7
Sk iP 03 22 58,2
Gb iP 03 23 37.6
Un iP 03 22 59,3
1pP 03 23 10.6
Alaska, h 40 Jm (Um)L,\
%WP eSg 05 31 10

28 35,3

06 11 56,2
06 12 00,3
microns sec
Zz' 0,1 1,0
06 11 00.8 C
06 18 27

C

C

1964
May
cont,

u

1

n

cont.

1

N@E ff(A

SKALSTUGAN, GOTEBORG,

h=14 m
h=390m
h=580m
h=66m
h=16n
h=11m
Ki microns sec
P Z' 0.3 1,0
S N 0.6 9
M E 0.8 18
M N 1,0 20
M Z 1.9 20
D = 5800 km = 52°,
Sk iP 06 11 26.2 C
Gb iP 06 12 07.3 C
Unm iPp 06 11 29.9 C
ipP 06 11 33.7
is 06 19 17
Xa iP 06 12 19.6 C
Alaska. h = 20 km (Up,Um),
Xi eP 07 17 41
Alaska (h = 20 km).
Up iP 07 54 55.6
ipP 07 55 05.3
Unm iP 07 54 26,0
Alaska. h = 40 xm (Up).
Up iP 11 34 11,7 ¢
Kurile Islands (h = 40 km),
Ki iP 21 58 40,9
Up iPKP 00 07 19.8 C
Um iPKP 00 07 09,1
Kermadec Islands
= 30 km).,
Gb e(P) 04 07 56
Up iP 05 28 44,0 D
Ki iP 05 28 43,5 D
microns sec
P Z' 0.1 1.0
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1}

1964
May 2
cont,

1" 2
cont,

-
Up = Uppsala, Ki = Kiruna, Sk =
Ka = Karlskrona
1964
Sk iP 05 28 57,1 D May
Um iP 05 28 40.1 cont.

Sumatra (h = 110 km).
Um iP 08 51 04,2 n

Um i(PeP) 10 13 21.7
Alaska (h = 30 km),

Up ip 16 21 57.7 C
i 15 22 02,2 "
iPcP 16 22 25,8
iPa 16 26 38
i 16 30 29

iSKS 16 31 48 "

ip'p! 16 50 13,5
microns sec

P Z' 0,2 0.5

SKS E 3,7 10

SKS N 3.9 10

1"

M E 13 20
M N 38 19
M Z 44 20 "
D = 7550 km = 68°.
Ki iP 16 21 10,7
iPcP 16 22 02.7
ePa 16 24 59
is 16 29 24
eP! P! 16 50 26 "
microns sec
P E 0.8 7
P N 1.0 9
P zZ 2,6 8
P Z' 0,3 1.4
S E 3,3 16
S ¥ 1.3 11
M E 26 17
M N 29 19
M Z 43 19 o
D= 6800 kn = 61,
Sk eP 16 21 48
Gb iP 16 22 18,7
iPeP 16 22 38,1 "
Un iP 16 21 33.3 C
iPa 16 25 41
i 16 29 35 n
is 16 30 00

iPPS 16 30 49

iP'P' 16 50 25,3
Ka iP 16 22 20,2 1
Kurile Islands (h = 40 km),
Magn. = 6.5 (Up,Ki),

Up 4P 16 49 14.6

Up iPKP 16 52 43,7 D

Skalstugan, Gb = Goteborg, Um = Umeéd

Sk iPKP 16 52 35,9
Kermadec Islands
(h = 370 ¥m),

Ki eP 17 18 06
Un eP 17 18 37
epP 17 18 42
Xa eP 17 19 25
Alaska., h = 20 km (Un).
Up iP 20 05 56,1
Um iP 20 05 56,7

Costa Rica (h = 40 km),

"

Sk e(sg) 23 29 22

C

Up 4P 23 45 00.5
Ki 4P 23 44 47.9
Sk iP 23 45 12,3
Um  iP 23 44 49.4
Yunnan, China (h = 30 km),
Up  iP 02 05 40,6
Ki 4P 02 04 59,3
Sk eP 02 05 34

Um  iP 02 05 17.0

Japan (h = 60 km),
Up iP 07 43 27,0
microns sec
P z' 0,1 0,9
Ki iP 07 42 32,8
ipP 07 42 41,5
microns sec
P Z' 0.1 1,0

Sk iP 07 42 59,8

Gb iP 07 43 39,1

Um iP 07 43% 00,5

Ka iP 07 43 49.6

Alaska, h = 30 km (Ki),

Magn. = 5.7 (Up,Ki).

Um iP 08 08 36,7

Alaska (h = 30 km).

Unm iP 15 39 19.8

Aleutian Islands

(h = 30 xm),

Um iP 21 41 46.8

Alaska (h = 25 km).

Unm iP 02 21 57.8

Um iP 05 57 41,4
e 05 58 42

c

[eNoReoNe!
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Up = Uppsala, Ki = Kiruna, Sk

1964
May

1"

"

n

cont,

4

Ka

Sk iP 09 25

Um iP 09 26
(Norwegian Sea),

Up  iP 12 15

ipP 12 15

3
= Karlskrona
1964
3207 Conto
04,8 C
18,4 "

microns sec
P Zz' 0,1 1.0

Ki iP 12 14
ipP 12 14

09,6 C
22,8

microns sec
P Z' 0,2 1.0

Sk iP 12 14 36.7
Gb iP 12 15 16.5 C
Um iP 12 14 38.2 ¢
Alaska. h = 50 km (Up,Ki).
Um eP 17 19 09
Ki iPKP 17 24 18,3 C
Bouvet Island (h = 30 km).
Up iP 00 51 07.7 C
Ki iP 02 13 52,3
Sk iP 02 14 12.4
Un iP 02 14 22,2
Alaska (h = 30 km).
Ki eP 02 41 54
Alaska (h = 15 ¥m).
Xi eP 05 34 08

i 05 34 12.7
Tien-Shan.
Up iP 08 12 45,8 D

microns sec

M E 1.1 20

M N 1,5 24

M Z 1.6 20
Ki eP 08 11 54

microns sec
M E 0.8 19
M ¥ 1.2 19
M Z 1,5 18

Sk eP 08 12
ePcP 08 13
Um iP 08 12

Kurile Islands (h =
Magn., = 5,3 (Up,Xi).

Up iP 14 46
i 14 46
Ki ip 14 45

34
04
20,7
40 km).

20,7
2741
59.6

n

cont,

Skalstugan, Gb = GOteborg, Um = Umed

5 Sk iP 14 46 29,5
Un iP 14 46 01,2
Sinkiang, China
(h = 30 km).

5 TUp iP 16 24 08,6
Ki eP 16 23 10
Sk eP 16 23 35
Un iP 16 23 43,8

Alaska (h = 25 km).

5 Ki i(Sg) 17 54 17.2

Sk e 17 54 24
i(Sg) 17 56 13.6

Um i 17 57 03.4
e 17 57 20

(Norwegian Sea),

5 Up i(PKP2) 18 23 23,1
Un iPKP 18 22 57,9
New Zealand (h = 180 km).

5 Ki iP 22 50 43,8
Sk iP 22 51 21.6
Um iP 22 50 58,1

These readings, which seem
reliable, do not agree with
a USCGS solution, indicating
an epicenter in Alaska,

6 Up iPKP 04 46 00,9
microns sec
M N 0.7 18
Ki ePKP 04 46 16
Sk ePKP 04 46 04
Um iPKP 04 46 06,7

i 04 46 15,7
Sandwich Islands
(h = 30 km),
6 Un iP 06 27 25,1
6 Unm iP 06 58 55,7
6 UPP = 6715107y
iSg 07 13 13.8
—ATePORITEC
ABg—2—07;TU.5
kiR isg 07 14 29.3
Sk ——4Pr———067 1058, 7
~+Sr—O07 1T 28,8
isSg—071175,8
D= 310 kn = 280
——i{Lgl }—07-12-39.7
UME S BF—3 3076
iSg 07 13 36,0
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1964
May
cont.

n

"

1"

4
Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = Goteborg, Um = Umed
Ka = Karlskrona
1964
Ka i 07 13 41,3 May Sk iP 15 36 39.5 C
ilgl 07 13 58,3 cont. Gb iP 15 37 19.0 C
Alesund area, Norway, Ka iP 15 37 29.9 C
62,2°4, 7.2°E, Alaska (h = 15 km).
Origin time = 07 10 12, Magn, = 6.0 (Up,Ki).
Up — n Up iP 17 22 18,7 C
microns sec microns sec
M E 1.0 18 M E 0.7 16
M N 1.0 20 M N 0.7 17
M Z 1.1 18 Xi iP 17 21 38,7
Ki iPKP 08 29 30.0 microns sec
ePS 08 40 29 M E 1.1 20
microns sec M N 0.6 16
M E 1.2 18 M Z 1.1 15
M N 0.8 17 Sk eP 17 22 12
M Z 1.5 18 e(pP) 17 22 23
Sk iPKP 08 29 40,8 Japan (h = 30 km).,
Solomon Islands (h = 40 km).
Magn. = 5.7 (Up,Ki). n Up iP 20 51 26.8 C
i(pP) 20 51 33.9
iSn 11 22 46,9 microns sec
isx 11 22 54,0 (pP) 2' 0.1 1.0
iSg 11 23 02.8 Ki eP 20 51 05
D= AT e Sk iP 20 51 20,8 C
SiKA isg 11 24 55.8 Gb iP 20 51 35,8
Kd.$ eS 11 24 18 i 20 51 48,6
Gu Finland, Ka iP 20 51 37,0
59.6°N, 24,7CE, i 20 51 49,0
Origin time = 11 21 00,
Explosion? " Up iP 20 56 12,6 ¢
Ki iP 20 b5 25,5
Ki iP 11 45 56,5 microns sec
Hindu Kush (h = 250 km). P Z' 0.1 0,9
Kurile Islands (h = 40 km),
Up iP 15 37 07.1 ¢C
iPa 15 40 52 " Up iPKP 00 53 32,5
is 15 45 40 Ki iPKP 00 53 29,0
microns sec Xa iPKP 00 53 45,4
P ¥ 0.5 5 Piji Islands (h = 300 km),
P 2 0.5 3
P Z' 0,4 1.6 " Up iP 04 13 28,2
S N 0.7 17 microns sec
M E 1.8 19 P Z' 0,1 0.5
M N 2.6 21 Ki iP 04 12 35.4
M 72 l.7 18 o " iPcP 04 13 20.7
D= T100 km = 64 . Sk  eP 04 13 09
Ki iP 15 36 12,9 C Aleutian Islands.
eS 15 44 02
iSeS 15 46 02 " Up iP 05 56 OT7.7 D
microns sec ipP 05 56 18
P Z 0.9 5 eS 06 04 44
P Z' 0.3 1.5 microns sec
M E 2.7 22 P N 0.5 3
M R 3.3 21 P Z l.6 3
M Z 4,4 20 o P Z' 1.0 1,5
D = 6200 km = 56 ., S E 6.5 14

cont.

6

{E;jufn>

cont.
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1964
May 7
cont,

1" 7

cont.

Up

Xi

Sk
Gb
Ka

(Up,Ka).

Up

iP 08 08 36,8 C

e 08 10 26

iPa 08 12 44

is 08 17 06

iPS 08 17 26

il 08 36 34.0

iP'P! 08 37 46.4
microns sec

P E 4.0 6

P N 2.8 7

P Z 9.8 6

P Z' 3,5 2.5

S E 24 13

P'P' 7' 0.6 2,2

M E 110 15

M N 93 15

M Z 130 18 o

D = T000 km = 63

iPp 08 09 10,7 C

iPP 08 11 41.4

iP' P! 08 37 32,1

iP 08 09 39,1 C

iPpP 08 12 16.4

ipP'Pp! 08 37 24.5

iP 08 09 38,3 C

e(P'P') 08 37 16

(h = 30 km),

= 7.0 (Up,Ki),

iP 11 22 10,2 D

is 11 31 17.7
microns sec

P Z' 0.4 0.5

S Z' 0.1 0,3

iP 11 21 37,3 D

ipP 11 23 23,3

iS 11 30 17,2
microns sec

P Z' 0.4 0.9

S E 1,1 4

S N 1.2 7

S Z' 0.3 1,6

eP 11 22 06

ip 11 22 29,3 D

iP 11 22 26.5 D

is 11 31 35.0

iSKS 11 31 51.2

of Japan. h = 500 km

= 6,0 (Up,Ki).

iPp 12 19 07.1 C
iP 12 18 25,9
iP 12 19 00.8
iP 12 19 28.9

-5
= Skalstugan, Gb = G&teborg, Um = Umed
Xa = Karlskrona
1964
microns sec May T Ki
S N 3,0 10 cont.
M E 14 22
M N 18 19
M zZ 25 18 o
D= 7200 km = 65
iP 05 56 53,2 D
iPP 05 59 41
ePa 06 01 28
is 06 06 15
microns sec
P N 1.7 7
P Z 3.4 7
P Z' 2,1 1.7
PP N 0.9 8
PP Z l.4 8
S E 3.4 10
S N 1.2 8 Sk
M E 18 18
M N 13 23
M Z 14 21 o Gb
D = 8000 km = 727,
iP 05 56 35,7 D
iP 05 56 02,5 D Ka
iP 05 55 46,7 D
ipP 05 55 57.3 Japan
Tanganyika. h = 40 kn Magn.
Magn, = 6.7 (Up,Ki). " T Up
The average velocity of Pa
to Ki is 8.35 km/sec, a
typical continental wvalue
(see Bath and Lopez Arroyo,
Geofis, pura e appl., Ki
56:67-92, 1963),
iP 08 09 17.6 C
iPP 08 11 48
eS 08 18 20
e(P'P') 08 37 14
iP'p! 08 37 29.5
microns sec Sk
P E 1.9 6 Gb
P N 3.0 6 Ka
P Z 5,8 5
P Z' 106 1‘6
PP E 1.5 5 South
PP N 2,2 5 (i),
S E 15 18
S N 8.3 12 " 7 Up
P'P' Z' 0.3 1.7 Ki
M E 6 17 Sk
M N 92 18 Gb
M Z 78 17

Japan (h = 30 km).
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Up = Uppsala, Ki = Kiruna, Sk =
Ka = Karlskrona
1964
Up iP 12 23 10,2 D May
Up iP 17 49 15,1 C
Ki iP 17 49 25,1
Sk iP 17 49 41,6 n
Hindu Kush (h = 110 km).
Ki eP 19 21 50
Alaska (h = 15 km). "
Up iP 20 2% 52,8 C
iPP 20 26 28,0
isS 20 32 59 "
eP' P! 20 52 04
microns sec "
P N 0,3 3
P Z 1,5 3
P Z' 0,9 1,6
PP Z' 0.1 1.2
) B 2,4 11
S N 1l.4 12
P'PY Z' 0,2 2,0
M E 16 i8
M N 16 17
M Zz 21 20

Skalstugan, Gb = GOteborg, Um = Umed

D = 7650 km = 69°,

Ki iP 20 2% 11,9 C

is 20 31 41

eP!'P! 20 52 17

microns sec

P E 1l.2 17

P N 0.8 9

P Z 3,2 9

P z' 1,0 1.6

S E 5.7 13

S N 3.2 12

P'P' Z' 0,3 2.0

M E 30 14

M N 30 16

M Z 32 18

D = 6950 km = 62%°,
Sk iP 20 23 46,8

iPP 20 26 17,2 "
Gb iP 20 24 14.4 ¢C

iPP 20 26 51.4
Ka iP 20 24 13.4 C

iPP 20 26 45,8

Japan (h = 30 km),
Magn., = 6.5 (Up,Ki)

.

Up iPXP 23 32 09,6 C
Ki iPKP 23 31 49,0
Sk iPKP 23 32 04.4
Gb iPKP 23 32 17.5
Kermadec Islands

(b = 30 km).

cont.

Up iPKP 03 55 46,8
Kermadec Islands
(h = 40 km),
Up iPKP 04 17 35.6 D
Kermedec Islands
(h = 50 xm),
Ki iPp 09 32 47.8
Sk eP 09 33 17
Alaska (h = 20 km).
Ki iPp 10 41 23,9
Up iP 16 32 19,7 C
is 16 40 59
microns sec
P z' 0,1 0,8
S E 0.8 7
M E 1,7 18
M N 1.9 19
M 7 2,2 22
D = 7100 km = 64°,
Ki iP 16 31 25,9 C
is 16 39 12
microns sec
P N 0.4 7
P Z 1.1 6
P Z' 0,2 0,8
S E 0.7 7
M E 1,7 17
M N 2,3 20
M Z 2,8 19 o
D = 6200 km = 56 ,
Sk iP 16 31 53,0 C
ipP 16 32 00,4
Gb iP 16 32 31,9
ipP 16 32 38,8
Ka, iP 16 32 43,1 C
Alaska. h = 30 km (Sk,Gb).
Magn. = 5,9 (Up,Ki).
i 21 44 39,9
microns sec
P Zz' 0,2 1,2
M E 2,6 22
M N 2,0 20
M Z 1.8 19
Xi iP 21 43 40.7
i 21 43 44,9
is 21 51 04
microns sec
P z' 0,3 1,2
S E 0.9 4
M E 2,3 16
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Skalstugan, Gb = Goteborg, Um = Umed

Xa Karlskrona
1964 1964
May 8 Ki microns sec May 8 Up microns sec
cont. M N 2.6 14 cont.,. P Z' 0.3 1.3
M Z 3,2 17 o M E 1.7 18
D =5650 km = 51, M ¥ 1.8 18
Sk iP 21 44 06.4 M Z 1.8 19
i 21 44 10.7 Ki iP 23 50 49.9
Gb iP 21 44 46.6 eS 23 59 09
i 21 44 51.1 iPS 23 59 21
Ka iPp 21 44 58,6 microns sec
i 21 45 03,0 P Z' 0.3 1.1
Alaska (h = 35 km), S N 0.6 9
Magn. = 5.8 (Up,Ki)., M E 2.8 18
The P-phase is multiple, M N 1.4 18
the second phase appearing M Z 2,5 18 o
on the average 4.2 sec D= 6700 km = 60% .
after the first one, with Sk iP 23 51 23,2 D
similar pulse shape but Gb iP 23 52 01,4
with an amplitude which is Ka iP 23 52 07,0
on the average 2,5 times Aleutian Islands
the first. If the second (h = 20 km),
phase were a pP, then the Magn, = 5.9 (Up,Ki).
focal depth would be only
about 15 km, " 9 Up eP 00 04 30
Xi iP 00 03 49.5 C
L 8 Ki iP 21 59 07.3 C Japan (h = 50 km).,
Molucca Passage
(h = 30 km), " 9 Ki iP 00 25 32,4
Aleutian Islands
n 8 Up iPp 22 02 49,1 (h = 30 xm).
is 22 05 21
i 22 05 58 " 9 Up iP 02 13 27.7 ¢C
microns sec iP'P! 02 41 40,8
S Z' 0.1 0.5 microns sec
D = 1600 km = 14%°, P 2" 0.2 1.0
Ki iP 22 01 43,9 D M N 1,1 18
i 22 01 52,5 Ki iP 02 12 35,1 C
iS 22 03 45.5 microns sec
eT 22 09 26 P Z' 0.4 1.0
i 22 09 40,6 M E 1,2 18
i(PeS) 22 11 30.7 M N 0,7 18
microns sec M Z 1.4 19
P z' 0,6 0.9O Sk iP 02 13 05,3
D= 1100 km = 10", Gb iP 02 13 42.8
Sk ir 22 01 49,0 D Ka ip 02 13 50,9
is 22 03 38,6 Aleutian Islands
Ka iP 22 03 27,1 D (h = 25 ¥m).
Jan Mayen (h = 25 km),
Due to the relative proximity " 9 Up iP 07 14 33.3 D
of the source, the amplitudes
of PZ' exhibit pronounced " 9 Up iP 07 54 18,8
source effects, the amplitude Ki iP 07 54 57,1
ratio for Ki:Sk:Ka being Iran (h = 30 km),
about 4.7:1.8:1,
" 9 Up iP 08 38 43,7
" 8 Up iP 23 51 44,2
i 23 51 46.1 n 9 Up iP 14 01 10.9
cont. Mindanao (h = 60 km).
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = Goteborg, Um = Umed
Ka = Karlskrona
1964 1964
May 9 Up iP 15 21 15.3 May 11 Up ePKP 00 29 28
i 15 21 20,8 Sk ePKP 00 29 22
Ki iP 15 20 34.4 C Um iPKP 00 29 14,2
Um iP 15 20 52,4
Sea of Japan (h = 25 km). " 11 Up  eP 02 26 57
Ki iP 02 26 01,1
" 9 Up iPKP 18 35 19.8 microns sec
Ki iPKP 18 35 05,7 P 7' 0.1 1.0
Sk iPKP 18 35 17.4 Sk iP 02 26 28,5
Um iPKP 18 %5 12,3 Un iP 02 26 31,0
New Hebrides Islands Alaska (h = 30 km).
(h = 40 km),
n 11 Up iPKP 05 47 46.8
" 9 Up iP 20 03 22,0 Um iSKP 05 50 30,0
Sk iP 20 02 59,5 Fiji Islands (h = 510 km).
Un eP 20 02 59
Alaska (h = 30 km), " 11 Up iP 06 15 23,0
i 06 15 31,6
" 10 Up iP 01 33 41.5 Ki iP 06 15 54.2
Um iP 0l 33 21.8 D Sk iP 06 15 56,3 C
i 06 16 10,2
n 10 Up iP 05 51 47.4 Unm iP 06 15 33.4 C
iPP 05 54 49.8 iPP 06 17 17.7
Ki iP 05 51 12,9 iPcP 06 17 27.0
microns sec Ka iP 06 15 28,1
M E 1,0 19 Iran (h = 60 km).
M N 0.9 19
M Z 1.9 20 " 11 Xi iP 10 13 23,6
Sk iP 05 51 43,7 Um iP 10 13 44,7
Gb iP 05 52 06,0 i 10 13 57.6
Un iP 05 51 28,0 Kurile Islands (h = 30 km).
is 06 01 09
Ka iP 05 52 04,5 " 11 Xi e(Pn) 11 25 53
Bonin Islands (h = 60 km). iSn 11 26 22,2
iSg 11 26 35,3
" 10 Up iP 06 40 12,5
Ki iPp 06 39 19.8 " 11 Gb iPKP 14 58 33,7
microns sec Ka iPKP 14 58 36,6 C
P zZ' 0,1 1,0 Tonga Islands (h = 50 km).
Un iP 06 39 46,0
Aleutian Islands " 11 Xi iP 15 10 21,1
(h = 40 km), Talaud Islands (h = 60 km).
" 10 Um iPKP 06 46 13,1 " 11 Ki iP 17 05 35.2
New Ireland (h = 80 km). Um iP 17 05 40.5
Celebes Sea (h = 570 km),
" 10 Up iP 10 57 02,8 C
Sk iP 10 56 56,9 n 11 Ki iP 18 32 22,3
Um iP 10 56 32,8 Alaska (h = 30 km).
Japan. h = 30 km (Um), n 11 Ki iP 20 19 47,7
Alaska (h = 30 km),
" 10 Um iP 11 49 42,1
Aleutian Islands " 12 Up iPKP 01l 56 24.1
(h = 40 xm). Fiji Islands (h = 610 km).
" 10 Um iP 14 56 55,7 " 12 Ki eP 02 13 49

Alaska (h = 25 km).,
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Up = Uppsala, Ki = Kiruna, Sk =
Ka = Karlskrona
1964
Up iP 11 27 44.4 May
Um ip 11 27 25,0 D cont.
South of Japan
(b = 25 xm).
Ki iP 11 56 41.8
ipP 11 56 47.6
microns sec
pP Z2' 0,1 1.4
Um iPp 11 57 10,2
ipP 11 57 15.8

-

!

"

1"

cont,

12

12

@’UpP

Alaska, h = 25 km (Xi,Um).

iPg 14 51 23,4
iSg 14 51 38,7
iSn 14 51 41,5
Mmirerens—sec
Sr—F—07T 0.5
=0 mm =122
Kb eSn 14 52 21
iSg 14 52 36,3

12

12

12

12

T=320m=20
The Baltic Sea,
58.7°N, 18,3°E.
Origin time = 14 51 00,
Underwater explosion?

Up iP 15 13 55,0
Up iP 17 05 52,6
Xi iP 17 04 57,9
Sk iP 17 05 24,1
Gb iP 17 06 03,4
Un iP 17 05 26,6 C
Ka eP 17 06 19
Alaska (h = 30 km).
Up iP 18 27 13,5 C
Ki iP 18 26 19.6 C
Sk iP 18 26 46,1
Gb eP 18 27 25
Um iP 18 26 47.6 C
Ka eP 18 27 35
Alaska,
Up iP 18 27 16.4

ipP 18 27 23,0

isS 18 35 50

microns sec

P N 1.2 6

P Z l.9 6

P Z' 0,2 1.0

S E 2,9 13

S N l.1 6

M E 2.7 18

1"

12

12

12

12

12

Skalstugan, Gb = Goteborg, Um = Umed

Up microns sec
M N 3.4 19
M Z 6.5 22
Ki iP 18 26 21,8
ipP 18 26 29,1
eS 18 34 05
microns sec
P N 1.0 6
P Z 2.0 6
P z' 0.4 1,0
S E 1.5 9
S N 3.3 17
M E 8.7 24
M N 11 21
M Zz 13 22
Sk iP 18 26 48,3
ipP 18 26 55.5
Gb iP 18 27 28,2
ipP 18 27 34,9
Um iP 18 26 50,1
ipP 18 26 57,0
ePP 18 29 08
is 18 35 00
Ka iP 18 27 39,3
ipP 18 27 45.9

Alaska, h = 30 km
(Up,Ki,Sk,Gb,Um,Ka ).

Magn, = 6.3 (Up,Ki).

This interpretation differs
from the one by USCGS, who
instead assumed the P of
this shock to be pP of the
preceding one, The PZ'-
amplitude of this shock is
on the average 7 times the

one of the preceding shock
at our stations.
Up iP 18 32 52,6
Ki iP 18 31 58.4
microns sec

P Z2' 0.2 1.0
Sk iP 18 32 25,0
Gb iP 18 33 04,0
Unm iP 18 32 26,6
Ka ip 18 33 15.6
Alaska,
Xi iP 18 38 39,6
Sk iP 18 39 06.7
Alaska (h = 20 km).
Ki iP 23 47 04.1
Alaska (h = 20 knm),
Un iP 23 52 02,9
Alaska (h = 25 km).
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cont,

Up = Uppsala, Ki =

13

13

13

13

13

13

13

w10
Kiruna, Sk = Skalstugan, Gb = G&teborg, Um = Umed
Ka = Karlskrona
1964
Ki iP 00 17 19.7 May 13 Gb iPKP 11 24 42,4 D
Sk iP 00 17 46,3 cont, Ka iPKP 11 24 44.4
Unm iP 00 17 47,3 D West of Tonga Islands
Alaska (h = 30 km). (h = 580 km).
Ki iP 03 21 56,5 " 13 Ki iP 13 56 32,8
eT 0% 29 30 Alaska (h = 30 km),
e 03 30 01
Um eP 03 22 45 n 13 Up iP 14 47 53.4
Ka iP 03 24 17.2
Svalbard (h = 30 km)., " 13 Up eP 16 49 35
Up iPKP 05 45 14,3 " 13 Up ePKP 17 02 33
i 05 45 19.5 i 17 02 36,8
eSKKS 05 55 38 microns sec
eSS 06 07 50 PKP Z' 0.1 0.7
microns sec Ki iPKP 17 02 15,2
PKP Z 0,8 5 Sk iPKP 17 02 31,0 C
PKP Z' 0,3 1,0 Gb ePKP2 17 02 57
M E 3,8 22 Um iPKP 17 02 24,4
M N 7.7 21 i 17 02 26,5
M Z T¢5 21 Ka iPKP 17 02 38.7
Ki ePKP 05 44 52 Kermadec Islands
microns sec (h = 30 km).
PKP Z' 0,1 1.5
M E 4.7 19 " 13 Up iPKP 17 10 19,3
M N 7.7 20 Sk iPKP 17 10 13,9
M Z 7.4 19 Um iPKP 17 10 07.8
Sk ePKP 05 45 08 i 17 10 09,0
i 05 45 11,5 i 17 10 21,5
Gb iPKP 05 45 22,5 Ka i 17 10 54,2
iPKP2 05 45 33,2 Kermadec Islands,
Un iPKP 05 45 03.4 C
iPP 05 48 49 " 13 Um iP 17 12 26.0
iSKKS 05 55 15
iss 06 07 25 " 13 Up iPKP 20 57 37.7
Ka, ePKP 05 45 22 i 20 57 44,9
i 05 45 25,9 microns sec
i 05 45 37,2 PKP Z' 0,2 1,0
Kermadec Islands Ki e(PKP) 20 57 23
(h = 30 km), Sk iPKP 20 57 30,6 D
Magn. = 6.6 (Up,Ki). Gb iPKP 20 57 40,5
Um iPKP 20 57 26,0
Up iPKP 07 47 18,5 Ka i 20 58 00,2 D
Sk ePKP 07 47 14 Kermadec Islands
Um  iPKP 07 47 08,3 (h = 70 km),
(Kermadec Islands),
" 13 Xi iP 23 44 48,4
Ki iP 07 52 34.4 Um iP 23 45 0644
Alaska (h = 25 km), ipP 23 45 13,7
Sea of Japan,
Ki iP 10 21 16.8 h = 30 km (Um).
ipP 10 21 24,3
Mariana Islands, " 14 Um iPKP 01 11 48.8
h = 30 km (Ki)., Kermadec Islands
(h = 30 xm),
Up iPKP 11 24 32,1
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Up = Uppsala, Ki = Kiruna, Sk =
Ka = Karlskrona
1964
14 Up 1iPKP 0l 25 05,5 May
Sk iPKP 01 25 03.4 cont.
Um iPKP 0l 24 55,7
Kermadec Islands n
(h = 310 km),
"’\ 1
iPg 09 21 29,5 C
iSn 09 21 52,6 "
iSg 09 22 02,6
D =290 ¥m = 2,6°,
SKA esSg 09 24 44
UME iSg 09 24 16,6

1]

1t

conte.

UIT coast of northern
Norway, T70.5°N, 21,0°E.

14

14

14

14

15

15

16

16

Origin time = 09 20 37,
Um iP 12 43 44.1
Up iPKP 13 43 17.3
Um iPKP 13 43 06,5 C
Kermadec Islands
(h = 30 km). "
Up iP 17 05 15,4 C
Sk iP 17 05 55.8
Gb iPKP 20 19 23,1
Ka iPKP 20 19 25,5 D n
Fiji Islands (h = 610 km).
Up iP 01 18 18,9 "
Sk ip 0l 19 01,2
Libya (h = 30 km).
"
Up iP 23 44 23,5
Up iP 06 07 52,5 C
iPP 06 08 58,0
microns sec
P Z' 0,1 0.6
PP Z!' 0.1 0.5
Xi iP 06 07 37,1 C
microns sec
P Z' 0.3 0.5
Sk iPp 06 08 08,0 C
iPP 06 09 22,4
i 06 09 29.5
Gb iP 06 08 21,1
iPP 06 09 46,0
Um ip 06 07 37,6
Ka iP 06 08 08,1
i 06 09 12,7
Kazakh SSR,.
Magn., = 6.2 (Up,Ki).
Underground explosion. "
Up ip 07 08 24,5

16
16

16

16

16

16

16

16

Skalstugan, Gb = G&teborg, Um = Umed

Up microns sec
P Z' 0.1 0.5
Up iP 08 11 40,3
Up iP 08 28 54.3
Up iP 08 46 29.8
microns sec
P Z' 0.4 1,0
Ki iP 08 46 38,0
microns sec
P Z' 0,2 1.0
Gb iP 08 46 51,5
iPP 08 48 35,5
Unm iP 08 46 27.8
iPP 08 47 57.7
Ka iP 08 46 34.8
Hindu Kush (h = 120 km),
Magn. = 6.2 (Up,Ki).
Up iP 10 02 28,4
Ki iP 10 01 34,4
Un iP 10 02 01.6
Aleutian Islands
(h = 30 Xm).
Ki iP 10 %6 50,9
Alaska (h = 40 km),
Xi iP 14 54 22,1
Alaska (h = 30 km).
Up iPKP 16 27 35,2
microns sec
PKP Z' 0.4 1.5
M E 1,4 18
M N 1.6 20
M Z 2,0 21
Ki ePKP 16 27 24
microns sec
M E 1.5 18
M N 2.0 20
M zZ 2,3 19
Sk ePKP 16 27 33
Gb iPKP2 16 27 57.4
Um iPKP 16 27 25,0
e 16 37 50
iss 16 49 48
Ka iPKP2 16 28 09,7
Kermadec Islands
(h = 30 km),
IVIagn. = 6,0 (Up,Kl)o
Up iPKP 16 29 42,7
Um iPKP 16 29 28.0

Kermadec Islands.

C

C
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) Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = Goteborg, Um = Umed
Ka = Karlskrona
1964 1964
May 16 Um  iP 16 33 37.9 May 17 Up 1PKP 18 45 44.9
i 16 33 53,6 i 18 45 51,1
Un iPKP 18 45 31.3
" 16 Um iP 17 36 04.9 D Kermadec Islands
Sea of Japan (h = 430 km). (h = 60 km),
n 16 Up iP 17 47 40.5 " 17 Up iP 19 21 49,5 C
Um iP 19 21 24,0
" 17 Up el 01 00 23 Kurile Islands
eS 01 08 41 (h = 30 xm),
microns sec
S N 1.2 10 " 17 Up iP 19 34 07.5
M E 2,0 18 i 19 34 11.9
M N 5.1 21 iX 19 34 20,2
M Z 3,9 20 o is 19 40 28
D = 6650 km = 60", microns sec
Ki iP 00 59 27,7 P E 0,5 4
ed 01 O7 O7 P Z' 0,3 1.0
microns sec S E 6.0 16
P Z' 0,2 1,7 S N 5,7 16
S E 1.2 10 M E 11 21
S N 1,0 7 M N 11 16
M E 2,9 21 M Z 17 21 o
M N 6.0 22 D = 4650 km = 42,
M Z T.l 21 Ki iP 19 34 38,1 D
D = 5900 km = 53°, is 19 41 18
Sk iP 00 59 53,6 iss 19 44 44
Um iP 00 59 57 microns sec
eS 01 07 52 P E 0.7 5
isSs 01 11 53 P Z 0.9 5
Alaska (h = 40 km), P Z' 0.8 1.5
Magn. = 5,9 (Up,Ki). S E 2.1 9
3 N 3.4 11
" 17 Um iP 01 32 06,3 M E 6.7 17
M N 16 20
" 17T Up iP 04 52 35,0 D M Z 6,5 16 o
Ki 4P 04 51 42,0 D = 5050 km = 455°,
microns sec Sk eP -19 34 02
P Z' 0,2 1,0 i 19 34 08.4
Sk iP 04 52 10,6 Gb ip 19 33 45,8
Gb iP 04 52 46.9 Un iP 19 34 27.6 D
Um iP 04 52 09,1 D is 19 40 59
Ka iP 04 52 57,2 iss 19 43 58
South of Alaska Xa iP 19 33 58,8
(h = 30 1m), iPP 19 35 25,5
: North Atlantic Ocean
" 17 Up e(P) 11 54 05 (b = 30 xm),
Um iP 11 53 40.9 Magn, = 6,3 (Up,Ki).
PZ' exhibits complicated
" 17 Up iPKP 17 25 14,1 beginnings, especially at
i 17 25 20,6 Up, where the initial
Ki ePKP 17 24 52 small-amplitude P is
Sk ePKP 17 25 11 followed after 4.4 sec by
Um iPKP 17 25 02,4 ¢C a much larger P; the phase
Kermadec Islands marked X (at Ups is a
(h = 30 xm). clear high-frequency onset

cont,




@tona

Seismological
Centre

-13-
Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = G&teborg, Um = Umed
Ka = Karlskrons
1964 1964
May 17 (period about 0,5 sec May 18 Ki iP 17 51 04.6
cont,. against 1,0 sec or more eS 18 01 32
for the preceding P), microns sec
S E 0.4 11
n 17 Up iP 20 36 17.5 S N 0,3 11
i 20 36 24,4 M E 0.6 17
== —— M N 004 17 o
" UPP eSg 05 34 59 D = 9550 km = 86,
iSn 05 31 35,9 iSKS 18 01 39
iSg 05 31 58,6 Mariana Islands (h = 20 km).
D =510 km = 4,69,
SKA eSn 05 33 31 " 18 Ki iP 18 24 04,0
iSg 05 34 29,2 Sk eP 18 24 24
D = 1010 km = 9,19, Alaska (h = 30 km).
UME iSn 05 32 21,1
iSg 05 32 57.5__,J n 18 Um iP 19 22 04,0 C
D =710 km = 6,49,
Northwest Russia, " 18 Up eP 21 22 51
67.7°N, 32.4°E, Ki eP 21 21 58
Origin time = 05 29 28, Sk iP 21 22 22,0
Explosion? Un iPp 21 22 26,5 D
Alaska (h = 25 km),
n 18 Um ip 07 16 11.7
" 19 Xi eP 01 53 40
" 18 Up iPp 11 08 57,2 Um iP 01 54 08.8 C
Ki iP 11 09 05,3 Alaska (h = 15 km),
Sk iP 11 09 22,7
Gb iPp 11 09 17.6 " 19 Up eP 02 33 44
Um iP 11 08 55,2 C ipP 02 33 52,8
Ka iP 11 09 01.7 Sk iP 02 33 23,8 D
Hindu Kush (h = 200 km). Um eP 02 33 30
Alaska., h = 40 km (Up).
" 18 Up i(p) 13 57 37.8
i 13 57 45,9 " 19 Um ip 04 30 33.4
Ki eP 13 56 34 Mexico (h = 30 km),
Sk eP 13 56 59
Gb iP 13 57 39.4 " 19 Up iP 06 13 12,6
Un iPp 13 57 02,8 is 06 16 35
is 14 04 52 i 06 17 13
Ka iP 13 57 51,2 iLgl 06 18 41
Alaska (h = 20 km), iLg? 06 18 53
microns sec
" 18 Up ePKP 14 31 42 M E 0,5 14
Ki eSKP 14 34 47 M N 1.4 18
microns sec M Z 1,4 18 o
SKP N 0.3 9 D= 2000 km = 18,
M E 0.4 17 Ki iP 06 11 26,2 C
M N 0.5 19 is 06 13 12,7
M Z 0,7 17 iLgl 06 14 24
Gb iPKP 14 31 38,2 iLg2 06 14 43
i 14 31 49.8 i 06 18 17
Un ePKP 14 31 33 microns sec
i 14 31 42,0 P 2' 0,1 1,0
Ka ePKP 14 31 40 S Z' 0.2 0.8
i 14 31 53,3 M E 2.9 11
Tonga Islands (h = 30 km), M N 1.3 7

cont,
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Up = Uppsala, Ki = Kiruna, Sk =
Ka = Karlskrona
1964 1964
May 19 Ki microns sec May
conte. M zZ 1,5 8 o
D= 1100 km = 107,
Sk ip 06 12 28,0
i 06 12 36,9
iLgl 06 16 38,1
Gb eP 06 13 46
ildi 06 19 27.6
ilgl 06 20 02,6
Um iP 06 12 19.5
i 06 12 25,5
eS 06 14 50
i 06 15 13
Ka iP 06 13 52,2
iLgl 06 20 13,1 "
iLg?2 06 20 H3,7

Svalbard (h = 30 km),

At Ki the phase at 06 18 17

marks the initiation of a
very regular wave train
lasting about 45 sec, with
initial group velocity of
nearly 2,0 km/sec and with
nearly constant period =
3.8 sec and with typical
Rayleigh-wave particle

motion,

" 19 Up iP

iPcP

M

M

M
Ki eP

M

M

M
Sk eP

ePcP
Gb iP
Unm iP

iPcP
Ka iP

Kurile Islands (h =

n 19 Up iP
Alaska (h

n 19 Up eP

" 19 Sk iPp

Unm iP
Ka iPp
Alaska (h

10 50 22,0
10 50 47,5

microns sec

E 0.4 23

N 1,1 19

Z 1.6 20
10 49 36

microns sec

E 0.8 19

N 1,0 20

Z 1,1 19
10 50 11
10 50 37
10 50 42,8
10 49 56,0
10 50 29,4
10 50 44.3

30 km).,

13 29
30 km).

26,0

13 44 43

14 52
14 52
14 53

30 km),

13.5
15,2
06,1 C

"

cont,

19

19
19
19

19

20

Up

Ki

Sk
Gb
Un

Ka

Skalstugan, Gb = GSteborg, Um = Umed

iP 15 48 03,3 C
microns sec

P z' 0,1 1,0

iP 15 47 08,7
microns sec

P Zz' 0,1 1,2

iP 15 47 35,8 C

iP 15 48 15,0

iP 15 47 35.4 C

eS 15 55 43

iP 15 48 26,2 C

Alaska (h = 25 km).
Megn., = 5.7 (Up,Ki).

Um iP 23 03 43.3
Sk eP 23 15 15
Up eP 23 16 58

i 23 17 05,9

e(PP) 23 20 43

eSKS 23 27 24

eS 23 28 07

microns sec

SKS E 0,3 7

M E 1.7 18

M N 3.0 24

M zZ 2,4 19
Ki iP 23 16 58,3

iPP 23 20 40

iSKS 23 27 33

microns sec

SKS E 1.1 7

M E 6,5 24

M N 3.4 24

M 2 6.7 24 o

D = 10450 km = 94,
Sk eP 23 16 47
Gb eP 23 16 45
Um iP 23 16 59,3

i 23 19 35

iPP 23 20 43

iSKs 23 27 29

isS 23 28 14

iPsS 23 29 34
Ka eP 23 16 49
Ecuador (h = 50 km).
Up iP 23 32 50,1
Sk eP 23 32 36
Gb iP 23 33 11,4
Um iP 23 32 22,0
Ka iP 23 33 13,7
Kurile Islands (h = 50 km),
Up iP 02 51 05.8
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Up = Uppsala, Ki = Kiruna, Sk =
Ka = Karlskrona
1964 1964
May 20 Ki iP 02 51 43,2 May
cont, Um iP 02 51 19,5 cont.
esS 02 58 56
Ka eP 02 50 56
Arabian Sea,
" 20 Up iPKP 05 13 15,0 C
microns sec
PKP Z' 0,1 0,8
Ki ePKP 05 12 54 n
Sk iPKP 05 13 08,7 C
Gb iPKP 05 13 22,6 C
Um iPKP 05 13 02,5 C
Ka iPKP 05 13 23,7 C "
Kermadec Islands
(h = 30 xm).
1 20 Up iP 05 42 33,7 "
Ki iP 05 41 39,7 C
microns sec
P Z' 0.1 1.1 "
Sk iP 05 42 06,2 C
Gb iP 05 42 44.9
Um iP 05 42 07.3
Alaska (h = 20 km),
n 20 Up ePKP 05 54 27 "
i 05 54 33,0
Sk ePKP 05 54 20
Um iPKP 05 54 15,2 D
Kermadec Islands,
n 20 Up iPP 06 20 00,3
microns sec "
PP Z 0.4 4
PP Z' 0,4 2.4
M F 1,2 21 "
M N 2,4 23
M Z 2,7 21
Ki iPP 06 19 27,9
microns sec
M E 1.4 19
M N 1,3 20
M Z 1.7 19
Sk iPP 06 20 01.3
Gb iPP 06 20 27.9
Um iP 06 15 10.1
i 06 15 33,0
iPP 06 19 39,5 "
iSKS 06 25 47
i 06 26 25 "
iPs 06 28 45

New Guinea (h = 60 km).,
Magn. = 6,6 (Up,Ki).

n 20 Up
cont,

i(PKP)

06 26 03,2

20

20

20

20

20

21

21

21

21

Skalstugan, Gb = Goteborg, Um = Unmed

Up i 06 26 05,7
i 06 26 15,9
Ki i(PKP) 06 25 44,0
microns sec
(PKP)Z 0.8 4
(PxP)2' 0,1 1,0
Sk iéPKP 06 25 59,3
Unm i(PKP) 06 25 53,1
Ki egPKPg 06 38 04
Sk e(PKP) 06 38 19
Un i(PKP) 06 38 13,5
Ki ePn 07 28 18
iSn 07 28 47,8
eSg 07 29 06
Ki eSn 16 01 10
isg 16 01 21.7
Up iP 21 14 15.9
Ki iP 21 13 28.3
Un iP 21 13 49,3
Kurile Islands
(h = 30 km),
Up iP 22 43 33,9
Ki iP 22 43 03,7
microns sec
P Z' 0,1 1.0
Sk iP 22 43 18.4
Um iP 22 43 12,5
Um iP 00 07 49,5
Sakhalin (h = 280 km).
Up iP 01 21 25,5
Ki iP 01 20 30,8
microns sec
P Z' 0.1 1,0
Sk iP 01 20 56,8
Gb iP 01 21 36,9
Unm iP 01 20 58,2
ipP 01 21 02,7
es 01 28 41
Ka iP 01 21 49.5
Alaska, h = 20 km (Um),
Unm iP 07 04 17.7
Up ePKP 07 46 19
Ki iPKP 07 45 49,1
microns sec
PKP Z' 0.1 1.0
Sk iPKP 07 46 03.8
Un iPKP 07 45 57.8

C

C
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i Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = GSteborg, Um = Umed
Ka = Kariskrona
1964 1964
May 21 TUp iP 11 51 51,5 D May 21 Ka iP 22 44 45,8
Ki iP 11 51 07,9 D cont. Caribbean Sea (h = 30 km).
Sk iP 11 51 43,1 Magn., = 5.5 (Ki).
Um iP 11 51 26,3 D
Ka iP 11 52 12,5 n 21 Up iP 23 21 49,1
Japan (h = 90 km), Sk eP 23 21 39
iPcP 23 22 06,7
n 21 Ki eP 13 41 00 Unm iP 23 21 2%,8
Alaska (h = 30 km). Ka iP 23 22 11,6
iPcP 23 22 29,7
" 21 Up iP 15 46 18,1 Kurile Islands
eS 15 54 31 (h = 50 km).
microns sec
M E 0.9 19 " 22 Up iPKP 00 46 34,5
M N 1.2 20 Ki iPKP 00 46 14.6 C
M zZ 1,0 20 o microns sec
D= 6850 km = 613 . PKP Z' 0,1 1.0
Ki iP 15 45 19,9 Sk iPKP 00 46 29,5 C
i 15 45 21,9 Un iPKP 00 46 21.4 C
eS 15 52 43 i 00 46 24.8
microns sec Ka i(PKP) 00 46 59,7
P z' 0,1 1,0 Kermadec Islands
M E 1.5 20 (h = 60 xm).
M N 1,2 22
M Z 2,2 23 " 22 Unm iP 00 51 37.4
D = 5950 km = 53%°,
Sk eP 15 45 48 n 22 Ki iP 02 45 42,9
i 15 45 50,4
Gb eP 15 46 29 " 22 Sk iPKP 05 18 52,2
i 15 46 31,8 eSKP 05 21 48
Um iP 15 45 50,9 * Um iSKP 05 21 40,5
isS 15 53 42 Loyalty Islands
Ka iP 15 46 42,9 (h = 140 km).
Alaska (h = 15 km),
Magn, = 5.5 (Up,Ki). " 22 Um iP 05 20 28,0
Canary Islands
" 21 Up iP 18 27 24,3 (h = 30 km),
" 21 Up iP 22 40 18,3 " 22 Sk iP 05 46 14,7
Ki iP 22 39 24,2 Um iP 05 46 36,5
Alaska (h = 40 km). Canary Islands
(h = 30 km),
" 21 Up iP 22 44 44.5
Ki iP 22 44 37,2 " 22 Up iP 07 12 02,9
iPP 22 47 36,2
es 22 54 35 " 22 Ki iP 10 16 33,9
microns sec Celebes Sea (h = 200 km).
P Z' 0.1 1.5
S E 0.4 8 n 22 Sk iP 10 31 54,4
M E 0.8 18
M N 0.4 18 " 22 Up iP _—
M Z 0.8 18 o microns sec
D = 8800 km = 79°, M E 0,9 16
Sk iP 22 44 25,9 M N 1.6 16
Um iP 22 44 43,8 M Z 1.3 17
is 22 54 48 Ki e 13 05 57
eSS 22 59 58 cont,

cont,.
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B = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = Gdteborg, Um = Umed
Ka = Karlskrona
1964 1964
May 22 Ki microns sec May 2% Um iP 11 24 00,1
cont. M E 1l.4 17
M N 1,5 17 " 23 Up iP 11 33 57,8 D
M Z 1,6 16 microns sec
P Z' 0,6 0.6
B 22 Sk iP 14 20 12,7 Xi iP 11 3% 26,1 D
Mindanao (h = 120 km). microns sec
P Z' 0.4 0.8
" 22 Up iP 16 13 40,6 Sk iP 11 33 54,5 D
Xi iP 16 13 39,6 iPP 11 36 59.7
Sk eP 16 13 54 Gb iP 11 34 15,9 D
Unm iP 16 13 %6,9 Um iP 11 33 39.,8 D
is 11 42 48
" 23 Ki iP 00 21 51,3 Ka iP 11 34 13,9 D
Ka eP 00 20 59 iPP 11 37 29,2
i 00 21 06,0 Bonin Islands (h = 410 km).
Arabian Sea (h = 30 km), Magn, = 6.4 (Up,Ki).
" 23 Up iP 00 26 25,1 C " 23 Um iP 12 38 27,9
isS 00 34 01
microns sec " 24 Up iP 00 09 55,6 D
M E 0.4 22 Ki iP 00 09 56,8 D
M N 0,6 19 Sk iP 00 10 16,1
= 5900 km = 53 . Gb iP 00 10 16.4
Ki 1P 00 26 59,0 Um iP 00 09 51,0
edS 00 35 02 Ka iP 00 10 01,8
microns sec Nepal (h = 30 km).
S E 0.4 8
S N 0,3 7 " 24 Ki iP 00 49 36,2
M E 0,7 17 Sk iP 00 50 01,9
M N 0.4 18 Gb eP 00 50 39
M Z l.O 18 Un iP 00 50 04.5
D = 6450 km = 58°, Ka  iP 00 50 54,8
Sk iP OO 26 56,2 i 00 51 13,3
Gb eP 00 26 33 Alaska (h = 15 km).
Un iP 00 26 37,9
ipP 00 26 44,2 " 24 Up iPKP 04 32 28,1
is 00 34 24 iPKS 04 36 10
Xa ip 00 26 13.4 microns sec
ipP 00 26 19,7 PKS N 0.4 4
Arabian Sea, Ki ePKP 04 32 23
h = 25 km (Um,Ka). i 04 32 39.8
Sk ePKP 04 32 20
" 2% Ki iP 06 39 08,2 i 04 32 29,3
Alaska (h = 20 km), Gb iPKP 04 32 37,7 D
ipPXP 04 32 47,8
" 23 S8k iP 07 00 32,3 Un iPKP 04 32 25,6
iPKS 04 36 00
" 23 Ki iSn 08 11 00,2 Ka iPKP 04 32 40,5 D
iSg 08 11 20,7 Tonga Islands (h = 30 km).
Possibly northwest Russia, ——
" 24 KER iPn 05 47 20,7 C
" 23 Ki esSn 09 25 39 iSn 05 48 16,2
iSg 09 25 58,1 iSg 05 48 36,3
Possibly northwest Russia, D = 490 km = 4,49,
SKA esg 05 51 07
u 23 Unm iP 11 11 54.9 cont.

—
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Skalstugan, Gb = GOteborg, Um = Umed
Karlskrona

Up = Uppsala, Ki = Kiruna, Sk
Ka

I

1964 ‘
Ma, 24) UME iSn 24 Ki microns sec
Cogt.\D M 1Sg S E 0.9 6
=T =710 ko = S N 0.4 9
Northwest Russia, M E 2,5 16
68,0°, 32,0°E, M N 2.5 16
Orlgln time = 05 46 12, M Z 3.6 15
Exp1081on° D = 7650 km = 69°.
- Sk iP 10 42 59.7
" @ KITR iSn 06 Ol 56.4 Gb iP 10 43 24.1
iSg 06 02 22,9 ipP 10 43 35,2
SKA eSg 06.04 17 Un iP 10 42 43,8
) Northwest Russia, ipP 10 42 54,2
68°N, 32°E, , is 10 52 02
Origin time = 05 59 55, i8S 10 56 28
Explosion? Xa iP 10 43 22,8
; R e ipP 10 43 34.3
n 124 XFR eSn 06 05 43 Japan, h = 40 kn
d iSg 06 06 06,2 - (Up,Gb,Um,Ka).
SKA eSg 06 08 33 Magn, = 5.9 (Up,Ki).
UME iSg 06 06 57.1
Northwest Russia, oo 24 Up iP 14 44 51,1
68°N, 32CE, Ki iP 14 44 15,2
Orlgln time = 06 03 40. Sk eP 14 44 47
Explosion? Gb eP 14 45 12
" 24 Ki iP 07 01 56,8 C Japan (h = 30 km).
Gb iP 07 03 03,5
Um iP 07 02 24,8 " 24 Up iP 16 43 37,7
Ka, iP 07 03 14.8 microns sec
Alaska (h = 20 km). P z' 0.1 0,5
Ki ip 16 43 46,7
n 24 Xi iP 09 14 32,3 Sk iP 16 44 03,3
Sk ip 09 14 59.8 Un iP 16 43 36,1
Alaska (h = 30 xm). Ka iP 16 43 42,2
Hindu Kush (h = 160 km),
" 24 Up iP 10 26 27,6
Ki eP 10 25 35 " 24 Um iP 19 38 05,4
Sk eP 10 25 59 Japan (h = 100 km),
Gb eP 10 26 38
Ka iP 10 26 51.5 " 24 Ki iP 21 04 23,2
Alaska (h = 15 km). Un iP 21 04 49,7
Aleutian Islands
n 24 Up iP 10 43 04,7 C (h = 60 km),
ipP 10 43 15,2
isS 10 52 40 " 24 Xi iPKP 21 16 33,6
microns sec Um iPXP 21 16 39,7
P Z' 0,1 0,9 New Hebrides Islands
S E 0,8 9 (h = 30 km),
M E 1,9 20
M N 2,1 21 " 24 Up e(PKP) 22 42 07
M Z 2,0 16 o iPKP 22 42 19.5
D =8350 km = 757, microns sec
Ki iP 10 42 27,5 C PKP Z' 0,2 0.8
e 10 50 50 Ki iPKP 22 41 48,4
is 10 51 30 microns sec
microns sec PKP Z' 0,1 1.2
P Z 0,5 4 Sk iPKP 22 42 01,7

Contc Con‘t.
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = GSteborg, Um = Umed
Ka = Karlskrona
1964 1964
May 24 Gb iPKP 22 42 34,6 May 25 Up eP 20 28 21
cont, Un iPKP 22 41 56,6 C Ki iP 20 29 38,0
Ka iPKP 22 42 34,3 Sk iP 20 28 59,8
New Zealand (h = 150 Im). Gb  eP 20 28 06
— e —— — Un iP 20 29 02,9
"l 25 UME iP Ol 44 54,5 Ionian Sea (h = 80 km).
0 25 Up iPKP 05 19 21,5 n 25 Up ip 20 36 08.0
Sk ePKP 05 19 15 i 20 36 14,6
i 05 19 28,6 microns sec
Gb iPKP 05 19 29.7 P Z' 0,1 0,5
Un iPKP 05 19 09,9 D
Kermadec Islands " 26 Up iP 05 43 45,7
(h = 30 km), Ki iP 05 42 50,4
Sk iP 05 43 16,3
" 25 Sk i(sg) 11 03 08.7 Gb iP 05 43 5646
Um iP 05 43 19.7
n 25 Ki eP 11 08 52 Ka iP 05 44 08,9
Aleutian Islands - Alaska (h = 30 km).
(h = 30 ¥m).
n 26 Ki iP 09 53 31,6
" 25 Up eP 14 04 17 Un ip 09 53 43,3
Um iP 14 05 13,3 Mariana Islands
(h = 90 km),
n 25 Unm iP 15 10 41.9
" 26 Up iP 11 14 29 ¢
" 25 Um iP 18 00 00,1 e 11 14 39
e(PKP) 11 17 49
n 25 Up iP 19 56 56,5 iPKP 11 17 51.5
iSKS 20 07 21 iPP 11 19 22
is 20 07 38 ipPP 11 19 50
microns sec iSKP 11 21 15.4
S N 0.6 6 iSKS 11 24 35
M E 1,0 18 i 11 26 10
M N 2,8 23 iPKKP 11 27 54.4
M Z 1.8 19 i(ps) 11 29 17
D = 9850 km = 88%°, microns sec
Ki eP 19 57 05 PKP 72 4,1 6
esS 20 07 57 PKP Z' 0.4 0.6
microns sec PP E 1.1 6
S N 0.9 8 PP N 1,2 5
M E 2,0 16 PP Z' 0,7 1.2
M N 3,3 18 SKP 2' 0,2 0.7
M Z 2,0 18 SKS E 7.9 12
D = 10000 km = 90°, SKS N 17 14
Sk eP 19 57 17 PKKP Z' 0.2 0.8
ipP 19 57 25,4 M E 46 23
Gb iP 19 57 07.6 M N 110 24
ipP 19 57 16,2 M Z 88 19
Um 4P 19 56 59.5 (D = 13550 km = 1229,
iSKS 20 07 25 Ki eP 11 15 02
is 20 07 44 i(PKP) 11 17 52.8
Ka eP 19 56 55 iPKP 11 18 06,8
i 19 56 56,7 ipPKP 11 18 40
Indian Ocean. iPP 11 20 45
h = 30 km (Sk,Gb). iSKP 11 21 19
Magn, = 6,0 (Up,Ki). cont,
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = Goteborg, Um = Umed
Ka = Karlskrona
1964
iSKS 11 25 06 May 26 e«gs the surface waves
i 11 27 02 cont, have their largest
microns sec amplitudes among very
PKP E 1.3 6 long periods. This
PKP N 2,0 8 earthquake is interesting
PKP Z 19 7 also by the fact that it
PKP 2' 6.7 1.5 was followed by an
PP E 5.6 9 aftershock sequence,
PP N 8,2 10 unlike most shocks at
SKP E 26 14 intermediate or greater
SKP N 27 13 depths,
SKP Z 42 8
SKP 2' 5.5 1.5 n 26 Unm iP 12 05 06.9
SKS N 16 10 Panama (h = 25 km).
M E 81 19
M N 83 18 " 26 Ki eP 13 32 12
M Z 140 18 Tien-Shan,
(D = 14450 ¥m = 130°),
Sk i(PKP) 11 17 52.1 " 26 Up iP 14 50 53,5
iPKP 11 17 57.2
iPP 11 19 38,7 n 26 Ki iPKP 16 01 30,7
iPKS 11 21 27,0 Sandwich Islands
Gb ePKP 11 17 46 (h = 80 km).
ipPKP 11 18 22,2
i 11 19 08,4 " 26 Up iP 18 15 57.1
iPP 11 19 29.5
i 11 21 08,0 " 27 Ki ePKP 00 02 21
Um iP 11 14 43 ¢ Sandwich Islands
i 11 15 05.8 (h = 150 km).
i(PKP) 11 17 54.8
iPKP 11 18 02,9 ¢C " 27 Up iPKP 01 15 20.5
ipPKP 11 18 34.6 iSKP 0l 18 43,0
iPP 11 19 55,2 iPKKP 01 25 25,5
iPKXS 11 21 26,1 iSPp 01 26 37
Ka eP 11 14 03 microns sec
i 11 14 17,5 M E 0.9 19
e(PKP) 11 17 41 M N 0.9 18
iPKP 11 17 48,2 M Z 1,1 18
iPP 11 19 02,1 Ki iPKP 0l 15 35.6
iSKP 11 21 12,6 iX 01 17 41.5
iPKKP 11 28 17,0 i(skpP) 01 18 42,5
Sandwich Islands., iPKS 01 18 56
h = 130 km (Xi,Gb,Um). microns sec
Magn. = 7.3 (Up,Ki). PKP Z' 0,8 1.5
The surface waves are (skP) 2! 0,2 1.8
remarkably large, PKS E 0.7 6
considering the focal PKS N 0.6 7
depth, The diffracted P M E 1.4 19
is very clear especially M N 1,5 19
on long-period records Sk iPKP 01 15 26,0
and has a period about iPP 01 16 58,5
26 sec. (PKP) is iPKS 01 18 47.5
consistently of much Gb iPKP 0l 15 15.7
smaller amplitude than . e 01 16 23%
PKP on the Z'-records. Unm iPKP 01 15 28,7 C
The shock is of pronounced iPP 01 17 19.9
long-period character, e 01 26 51

cont.

26 Ki

cont.
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b Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = Goteborg, Um = Umed
Ka = Karlskrona
1964 1964
May 27 Um e 01 27 55 May 28 Um iP 02 08 27,9 D
conte iss 01 34 04 cont. ipP 02 08 34.5
Ka iPKP 01 15 08,6 eS 02 17 49
iPP 01 16 24.5 Ka eP 02 08 55
Sandwich Islands Formosa (h = 40 km),
(h = 110 km.). Magn. = 507 (Up,Ki)-
Concerning the phase marked P
X at Ki, see May 29, 09 23, " 28} UPP isg 06 51 12,6
GOT 1iPg 06 49 O7.T |
n 27 Sk iP 04 35 04.8 iSg 06 49 30,3 |
Mexico (h = 60 km)., D =190 km = 1,79,

Skagerrack, 58,1°V, 9.0°E,
Origin time = 06 48 34,
Probably underwater

" 27 Up  iPKP 06 49 35,6
Ki  iPKP 06 49 50.7 C

ipPKP 06 50 18,0 explosion.
iSKP 06 52 59,2 .
microns sec " (281 UpP eSg 07 51 23
PKP Z' 0.1 0.9 N GOT ipg 07 49 15.4
SKP 2' 0,3 2,2 ] iSg 07 49 37,5
Sk iPKP 06 49 40.3 T =190 = l.7°.

Um iPKP 06 49 43,6
Sandwich Islands,
h = 110 km (Ki),

Skagerrack, 58,1°N, 9.0°E,
Origin time = 07 48 42,
Probably underwater
explosion.,

" 27 Up  4iPKP 09 16 07.7

Fiji Islands (h = 270 km), "

Up iPKP 10 08 46,9
Ki iPKP 10 09 01.9
Um iPKP 10 08 55,4
Sandwich Islands

iPg 08 30 02,6

iSg 08 30 25,0
= 190 km = 1,7°,

08 31 21,0

= 440 km = 4,0,

(h = 50 km), Skagerrack, 58,1°N, 9.0°E,
Origin time = 08 29 29,
Probably underwater

Sk iP 11 18 27.6 explosion,

Colombia (h = 140 km), o ——— e

" 27 Ki iP 11 18 43,0

—
" *“\28_; UPP isg 09 07 17,1
n 27 Ki iPKP 19 20 59.9 © SKA eSg 09 07 54
Sandwich Islands GOT iPg 09 05 12,9
(h = 60 knm), iSg 09 05 34.9
D= 190 km = 1,79,
" 28 Up iPp 02 08 43,2 D 09 05 44

nmicrons sec
P Z' 0,1 1.0
M E 0.9 19

D =440 km = 4,0
Skagerrack, 58,1°N, 9, 0%,
M N 1.5 15 Origin time = 09 04 39.

M Z 0,9 18 Probably underwater

Ki iP 02 08 19,1 explosion.

eS 02 17 37 e e ST
microns sec u 155?‘Gﬁff7’§5é 10 13 05,6

P Z' 0.1 1,0 { iSg 10 13 34.7
S E 0.3 7 D =240 km = 2,29,
M E 1.5 18 Skagerrack,
M N 0.9 16 Origin time = 10 12 22,
D = 7950 km = 71%°, Probably underwater

Gb eP 02 09 02 explosion,
cont,
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" Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = Goteborg, Um = Umed
Ka = Karlskrona
1964 1964
May 28 Up iP 12 44 12.9 May 29 Xi iP 05 18 14,7
microns sec cont. Sk ip 05 18 50,3
M E 0,5 17 Gb iP 05 19 22,6
M N 0.7 18 Un iP 05 18 35,9
M Z 0.9 18 Ka iP 05 19 23,1
Ki iP? 12 44 52,1 e 05 19 40
eS 12 54 36 Kurile Islands
microns sec (h = 50 xm),
] N 0,3 10
M E 0.6 15 " 29 Up iPKP 09 23 13.9
M N 0.5 17 Xi iPKP 09 23 29,0
D = 8400 km = 754°, iX 09 25 35,2
Um iP 12 44 35,7 microns sec
is 12 53 54 PKP Z' 0.1 1,1
Ka eP 12 43 51 Um iPKP 09 23 21.5
Atlantic Ocean Sandwich Islands
(h = 30 km), (b = 30 km). ,
X at Ki is unidentified;
" 28 Gb iPg 16 10 43,0 it corresponds to X on
iSg 16 10 44.8 May 27, 01 15, and is in
Local blast? both cases about 20 sec
earlier than the computed
" 28 Up iP 16 28 23,0 PP,
Xi iP 16 27 28,2
ipP 16 27 34,7 " 29 Up iP 10 27 40,0 C
microns sec eS 10 36 03
pP Z' 0,2 1,0 microns sec
Sk iP 16 27 55,0 C P N 0.3 3
ipP 16 28 01,2 P Z 0.3 3
Gb iP 16 28 34,3 C M E 0,6 17
Um iP 16 27 56.8 C M N 0.9 18
ipP 16 28 03,0 M Z 0,9 19
Ka iPp 16 27 46,0 Ki iP 10 26 44.9 C
Alaska, h = 25 km (Ki,Sk,Um). eS 10 34 06
microns sec
" 28 Um iP 18 47 31.4 P N 0.3 5
P Z 0.5 4
" 28 Ki iP 23 41 37,6 P Z' 0,2 1,5
Molucca Passage S E 06,3 7
(h = 100 xm). S N 0.3 7
M E 1.2 18
" 29 Up iPKP 0l 26 38,1 D M N 1.6 22
i 01 26 48.8 M Z 2,8 21
Ki  iPKP 01 26 19.4 D = 5700 km = 513°,
Sk iPKP 01 26 33,9 Sk iP 10 27 11,1 C
Um iPKP 01 26 28,6 Gb iP 10 27 51.5
Un iP 10 27 13,7 C
" 29 Up eP 03 44 54 is 10 34 58
Xi iP 03 44 01.5 Ka eP 10 28 00
Sk eP 03 44 28 i 10 28 03,0
Gb iP 03 45 07.9 Alaska (h = 5 km),
Um  eP 03 44 36 Magn, = 5.6 (Up,Ki),
Ka iPp 03 45 20,0
Alaska (h = 15 km). " 29 Xi iPKP 15 04 35,6
Sandwich Islands
" 29 Up ip 05 19 01,3 (h = 170 km).

cont.
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Up = Uppsala, Ki =

1964
May

1

1"

it

n

cont,

29
29

29

29

29

29

29

30

30
30
30

30

23
Kiruna, Sk
Ka Karlskrona
1964
Up iP 15 15 03,8 C May
cont,
Gb iPg 15 19 16,7
iSg 15 19 18.5
Local blast?
Ki iPKP 15 51 56,1
iSKP 15 55 02.5
Sandwich Islands
(n = 120 xm).
Up iPKP 18 53 27,1 D
microns sec
PKP Z' 0,1 0.5
Gb iPKP 18 53 %6,2
epPKP 18 55 54
Un iPKP 18 53 14.5
Ka iPKP 18 53 36,9
ipPKP 18 55 55,1
i 18 56 00,6
Fiji Islands (h = 610 km).
Up iPKP 19 00 44,7 D
microns sec
PKP Z' 0.2 1.3
Ki iSKP 19 03 08.1
Um iSKP 19 03 18,2
Fiji Islands (h = 610 km).,
Up iPKP 19 20 21.4
Ki iSKP 19 22 45,2
Fiji Islands (h = 610 km),
Up iP 21 07 22,4
Un iP 21 07 03,4
Up iP 03 28 18,8
Xi iP 03 27 23,3
microns sec
P z' 0,1 1,0
Sk ip 03 27 50,1
Gb iP 03 28 30,5
Unm iP 03 27 52,3 D
is 03 35 48
Ka iP 03 28 42,6 D
Alaska (h = 15 km).
Up iP 06 10 26,8 C
Up iP 06 16 08,8
"
Up eP 07 19 54
Up iP 14 42 14,2 ¢
ePP 14 44 59
is 14 51 39 "

= Skalstugan, Gb = Goteborg, Um = Umed

cont.

30 Up iPS 14 52 03
microns sec
P E 0.3 3
P N 0.5 4
P Zz 1.5 3
P Z' 0,3 0.5
PP Zz' 0.6 2.0
S E 0.8 6
S N 1.5 7
M E 6.8 18
M N 10 18
M Z 9,4 22 o
D= 8100 km = 73 .,
Ki iP 14 41 35,6 C
isS 14 50 25
iPS 14 50 48
microns sec
P E 0,7 6
P N 0,5 6
P 2z 1,8 17
P z' 1,3 2,0
S E 1.1 6
S N 2,7 8
M E 18 17
M N 9.8 17
M 7z 2 18 o
D= 7450 km = 67 ,
Sk iP 14 42 08,8 C
iX 14 42 32,7
Gb iP 14 42 35,0 C
iX 14 42 58,5
iPP 14 45 23,6
Um iP 14 41 52,5 ¢
iPP 14 44 25
is 14 50 57
Xa eP 14 42 33 C
iX 14 42 57.6

Japan (h = 50 km),

Magn, = 6.5 (Up,Ki).

The phase marked X exists
at all our stations but
most clearly at Sk, Gb, Ka.
It has the same pulse shape
as P and also same phase,

X could either be pP, which
would mean a focal depth

of about 100 km, or P of
another shock in the same
locality, 24 sec later,

30 Ki iP 17 30 57.5
Sk eP 17 31 32
Unm iP 17 31 16,3
Japan (h = 60 km).,

30 Ki iP 17 35 54,7
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Up = Uppsala, Ki =

1964
May
cont,

u

cont.

30

30

31

Dl
Kiruna, Sk =
Ka = Karlskrona
1964
Sk iP 17 36 16.6 May
Mindanao (h = 90 km). cont,
Up i? 22 45 05,3 C
Ki iP 22 44 11,0 C
microns sec
P Z' 0.1 1,0
Sk ip 22 44 38,0 C
Gb iP 22 45 17.2
ipP 22 45 23.7
Unm iP 22 44 39,3
Ka iP 22 45 28,0 C
ipP 22 45 34,6

Alaska. h = 25 km (Gb,Ka),

Up iP 00 51 37,5 C

is 01 00 35

iX 01 00 38.5

iptp! 01 19 46.9

microns sec

P E 3.8 3

P N 741 3

P 7z 16 3

4 Z' 0.8 0.5

S E 18 14

S N 13 14

P'P' Z' 0.1 1.5

M E 34 20

M N 50 20

M Z 51 20

D = 7600 km = 685°.
Xi iP 00 50 51,6 C

ed 00 59 00

iX 00 59 14.9

eP'P! 01 20 05

microns sec

P E 4.4 7

P N 4,3 8

P Z 13 9

P z' 3.7 1,0

S E 18 11

3 N 7.5 10

M E 41 17

M N 66 20

M Z 100 18 o

D = 6850 km = 615 .
Sk iP 00 51 27.6 C

iX 01 00 17.9

ip'p! 01 19 52.3
Gb iP 00 51 53,8 C

eX 01 01 18
Um iP 00 51 11.7 C

iPP 00 53 36

is 00 59 43

iX 00 59 52,1

e 01 19 24

1

31

31

{ 21

i
!
|

31

Skalstugan, Gb = Goteborg, Um = Umed

Un i(P'P') 01 19 44.4

Ka iP 00 51 59,3 C
iX 01 01 20.9

Kurile Islands

(h = 50 km).

MagIl. = 704 (Up,Kl).

The S-wave spectrum is
remarkable for at least
two reasons: 1) the phase
marked X appears clearly
on all Z' recordsy it is
probably an S, but
definitely later than the
long-period S, indicating
a later onset of short-
period components of Sj
2) S on the long-period
records is immediately
followed by waves of long
period, in the range of
30-60 sec.

Up iP 01 07 45,1 C
mierons sec
P Z' 0.1 045
Ki iP 01 07 00.0
microns sec
P z' 0,1 1,0
Un iP 01 07 20,5 C
Japan (h = 30 km),
Magn. = 5.9 (Up,Ki). \
Upp 1ibg 07 43 27.4 ,\
K{R iPg 07 39 30,2
eSn 07 40 09 |
iSg 07 40 3%,9 |
D= 520 km = 4.700 !
SKA iSg 07 43 00,7
UME eSn 07 40 48
_iSg 07 41 21,8

D = 680 km = 6,19,
Northwest Russia,
67.3°N, 32,5°E,

Origin time = 07 38 00.
Explosion?
Up iP 10 35 06,5 C
microns sec

P Z2' 0.1 1.2
Ki iP 10 34 12,9 C
Um iP 10 34 38,3 C
Ka iP 10 35 30.8

Kamchatka (h = 110 km),
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s Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = Goteborg, Um = Umed
Ka = Karlskrona
1964
May 31 Um iP 10 41 47.2
Dominican Republic
(n = 80 xm),
" 31 Up ip 13 29 37.1 C
i 13 29 40.6
Ki iP 13 29 17.1

microns sec
M E 0.4 12

Um iP 13 29 21.9
Ka iP 13 29 51.3
Kansu, China (h = 30 km).
" %1 Up ———
nicrons sec
M E 1,8 23
M N 1.6 20
M Z 1,6 20
Ki —
microns sec
M E 2,0 23
M N 1.3 20
M Z 3.5 23
Um isSsS 17 53 32
New Hebrides Islands

(h = 70 km).

Markus B&th
April 23, 1965
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UPPSALA), KIRUNA, SKALSTUGAN, GOTEBORG,
UMER and XARLSKRONA
Uppsala (Up):  59051.5'N, 17037.6'E; h=14m
Kiruna (Ki)s 67050 «4'N, 2025.0'E; h =390 m
Skalstugan (Sk): 63034.8'N, 12016.8'Ej; h =580 m
Goteborg (Gb): 57041 «9'N, 11 58.7'B; h = 66m
Umed (Um)s  63048,9'N, 20°14.2'E; h=16m
Karlskrona (Ka): 56°09.9'N, 15°35.5'E; h=1lm
JUNE 1,7.30:.19%
1964 964
June 1 Um  e(Sg) 032329 June 1 cases, which are quite
cont. frequent, can easily
" 1 Ki iP 04 46 20.7 C account for so-called
inconsistent" first
" 1 Ki iPKP 06 23 42.4 P-wave motions.
Sk iPKP 06 23 53.8
Un iPKP 06 23 48.8 " 2 Up iP 14 06 31.8
New Nebrides Islands
(h = 180 km). n 2 Up iP 16 19 30.5
is 16 27 38
" 1 Up iP 11 26 31.2 C microns sec
P Z' 0.1 1.0,
n 1 TUp iP 11 3% 0447 C D = 6650 km = 60 .
Ki iP 11 32 19.3 Ki iP 16 18 35.7
Sk eP 11 32 54 eS 16 26 11
Um iP 11 32 39.8 eSa 16 30 50
Ka iP 11 33 2649 microns sec
Kurile Islands (h = 30 km). P Z!' 0.1 1.0
S N 0.4 8
n 1 Um iPKP 13 36 37.8 M E 0.6 17
Tonga Islands (h = 40 km). M N 0.7 20
M Z 0.7 15
n 1 TUp iP 16 15 51.2 C D = 5900 km = 53
Sk iP 16 19 01.0
" 1 TUp iP 18 42 16.3 D Um iP 16 19 03.8
microns sec is 16 26 53
P 7' 0.1 0.6 Ka eP 16 19 59
Ki iP 18 41 31.0 Alaska (h = 15 km).
Sk iP 18 42 06.7 D Magne = 5.6 (Up,Ki).
Gb eP 18 42 41 D
Um iP 18 41 51.2 D " 2 Up eP 16 39 48
Ka ip 18 42 37.8 ipP 16 39 52,0
Japan (h = 30 km). Ki eP 16 38 56
At Un (and perhaps Up) the i 16 39 20.3
clear dilatation seems to be Sk eP 16 39 20
preceded by a small com- Um iP 16 39 25.9 C
pression, whereas at Sk and Alaska. h = 15 km (Up).
Gb only the dilatational
motion can be seen. Such " 2 Up eP 20 55 44
cont. Japan (h = 40 km).
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = GSteborg, Um = Umed
» Ka = Karlskrona
1964 1964
June 2 Ki iPKP 23 31 24.7 June 3 Ki microns sec
ipPKP 23 31 46.4 cont. P Z' 0.1 1.5
Um epPKP 23 31 53 Sk eP 14 13 18
New Hebrides Islands. ipP 14 13 23.6
h = 90 km (Ki). Gb egP) 14 14 05
i(pP 14 14 09.0
" 3 Up 1P 02 59 26,3 D Um iPp ) 12 1% 22.3
microns sec ipP 14 13 25.1
_ P Z' 0.2 0.6 is 14 21 12
ki 1P 02 59 17,6 D Ka  iP 14 14 11.3
15 03 07 27 ipP 14 14 15.7
isd 03 08 15 Alaska. h = 20 km (Up,Sk,
microns sec Gb,Um,Ka).
P Z' 0.1 1,0
S E 0.4 9 " 3 Um iP 17 56 18.4
M E 0.6 17
M N 0.7 18 " 3 Um iPKS 18 17 00
M Z 0.7 17 Tonga Islands (h = 30 km).
D = 6700 km = 605 .
Sk iP 02 59 40.7 D " 4 Sk iPKP 00 35 28,2
isP 03 00 21.8 Um iPKP 00 35 19.0
Um iP 02 59 17.3 D i 00 35 22.0
ipP 02 59 45 Kermadec Islands (h = 30 km).
is 03 07 22
isS 03 08 07 n 4 Ki iP 01 53 41.1 C
Ka ip 02 59 35.4 D Formosa (h = 30 km).
Burma. h = 110 km (Ki,Sk,Um).
Magn. = 5.9 (Up,Ki). " 4 Up iP 02 17 21.2
n 3 Ki iPg 10 46 00,5 o 4 TUp iP 03 04 42.8
iSg 10 46 3643 iLgl 0% 18 06
D =300 km = 247 o microns sec
This and the following four P Z2' 0.1 0.5
events are explcsions M E 1.3 17
(probably underwater) off M N 1.1 18
the Norwegian coast, N-NNW M Z 1.0 20
of Kiruna. Ki iP 03 04 5443
e 03 17 54
" 3 Ki iPg 10 59 5745 microns sec
iSg 11 00 3049 M E 0.8 11
D =290 km = 2.6 . M N 0.7 13
M Z 1l.1 11
n 3 Ki iPg 11 00 54.9 Sk iP 03 05 09.9
isg 11 01 26,7 Um iP 03 04 42.2 D
D =270 km = 2.4 « is 03 10 47
iss 03 13 27
n 3 Ki iPg 12 15 59.0 iLgl 03 17 33
isg "2 16 31,3 Ka ip 03 04 46.9
D =280 km = 2,5 » Hindu Kush (h = 30 km).
" 3 Ki iPg 12 24 59,0 C n 4 TUp —-—-
iSg 12 25 3067 microns sec
D =270 km = 2.4 » M E 0.6 21
M N 0.7 22
" 3 Up iP 14 13 49.3 M Z l.4 21
ipP 14 13 52.5 Ki iP 04 41 30.9
microns sec eS 04 52 04
pP Z' 0.1 1.0 microns sec
Ki iP 14 12 53.4 S E 0.7 9

cont. conte.
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Up = Uppsalay; Ki = Kiruna, Sk = Skalstugan, Gb = GSteborg, Um = Umed
- Ka = Karlskrona
1964 1964
June 4 Ki microns sec June 5 value (see B&th & Lopez
cont. ; g 8.8 ZO cont. Arroyo, Geofis, pura e
. appl., 56:67~- .
M N 0.6 16 ppl., 5 7-92, 1963)
M Z 0.8 16 o " 5 TUp iPKP 01 22 54.0 C
D = 9500 km = 85% . Kermadec Islands (h = 30 km).
Sk ip 04 41 28,4
Um ?P 04 41 39.8 C " 5 Up iP 02 44 12.0 C
is 04 52 13 ipP 02 44 2442
eSeS 04 52 35 microns sec
Mexico (h = 20 km). P 7' 0.1 0.6
Ki ip 02 3 C
n 4 Sk iPg 10 28 14.6 micron§3822 g
iSg 10 28 33,7 P Z' 0.1 1.2
| Sk 4P 02 44 28.0
4 TUp —-—- Um iP 02 43 59.4 C
microns sec iPP 02 45 3345
M E 0.8 20 iLgl 02 58 17
M N 0.8 20 Ka iP 02 44 2540
M Z 1.3 20 Sinkiang, China. h
Ki ePS 11 45 34 h = 60 km (Up).
microns sec Magn. = 5.8 (Up,Ki).
M E 0.8 19 '
M N 0.8 20 " 5 TUp iP 04 11 54.7
M Z 1.3 20 Ki iP 04 11 23.3
New Britain (h = 50 km). Sk iP 04 11 52.0
Unm iP 04 11 36.8
" 4 Up iP 19 47 00.2 ipP 04 11 46.6
Sk ip 19 47 43.9 Bonin Islands.
Unm iP 19 47 43.9 D h = 40 km (Um).
Greece.
" 5 Ki iP 04 51 07.4
n 5 Up iP 00 17 24.7 North Atlantic Ocean
is 00 21 48 (h = 30 km).
iSa 00 22 06
microns sec u 5 Um iP 08 48 25,9
M E 0.9 22 Kurile Islands (h = 30 km).
M N 1.1 22 '
M 2 0.7 15 " 5 Up iP 10 00 37.7 C
D = 2900 km = 26 ipP 10 00 42.2
Ki iP 00 18 08.5 eS 10 08 38
eSa 00 24 10 microns sec
microns sec pP Z' 0.1 1.l
M E 0.8 11 M E 0.4 20
M N 0.6 11 M N 0.5 18
M Z 0.9 11 M Zz 0.6 19 o
Sk eP 00 18 02 D = 6600 km = 595 .
Um eP 00 17 41 Ki iP 09 59 42.8 C
i 00 18 12,2 eS 10 07 03
eS 00 22 23 microns sec
iSa 00 22 58 P Z' 0.2 1.0
Ka iP 00 17 11.4 S E 0.4 11
iPP 00 17 54.6 S N 0.4 9
Turkey (h = 30 km). M E 0.6 17
The group velocities of Sa M N 0.8 20
are 4.71 km/sec (Up), M Z l.4 19
4.67 km/sec (Ki), 4.67 km/sec D = 5800 km = 52°,
(Um), i.e. somewhat higher Sk iP 10 00 09.0 C
than a typical continental ipP 10 00 1345

conte. cont.
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = Goteborg, Um = Umed
v Ka = Karlskrona
1964 1964
June 5 Um iP 10 00 11.5C June 5 Ki microns sec
cont. ipP 10 00 16.5 cont, M E 0.6 17
i 10 00 33.9 M N 0.9 19
is 10 07 58 M Z 1.4 19
Ka  iP 10 01 01.3 C D = 6050 km = 54°.
ipP 10 01 06.5 Sk ip 22 16 46.9 ¢
Alaskaes h = 20 km (Up,Sk,Um, ipP 22 16 51.0
Ka)e Magn. = 5.8 (Ki). Um  iP 22 16 48,1 C
" . is 22 24 44
5 Ka iPg 11 07 16.5 iScs 22 26 34
iSg 11 07 4440 Ka iP 22 17 37.9 C
D =230 km = 2.1 . Alaska. h = 15 km (Up,Ki,
Southern Baltic. Sk). Magn. = 5.8 (Up,Ki).
Probably explosion.
" 6 Up iP 08 13 25,0 C
" 5 TUp ip 13 06 40.0 ' i 08 14 2043
i 13 06 4747 is 08 19 27.0
i(Sn) 13 11 3844 microns sec
Ki iP 13 07 19.9 P Z' 0.1 0.5
iPP 13 07 55.0 S Z' 0.1 0.5
Sk eP 13 07 18 Ki iP 08 13 31.,8 C
iPP 1% 07 51.1 Sk iP 08 13 49.6
Um ip 13 06 53.1 C Um iP 08 13 21.3
ilLgl 13 14 56 i 08 13 27.4
i 13 15 10.7 Ka iP 08 13 30.4 C
Ka iP 13 06 34.8 i 08 13 35,1
caucasus (h = 30 km). Hindu Kush (h = 170 km).
" 5 Ka iPg 14 06 20.2 " 6 Up iPP 19 29 24
iSg 14 06 4866 ePKS 19 30 27
D =240 km = 2.2 microns sec
Southern Baltic. PP N 0.2 3
Probably explosion. PKS E 0.3 4
M E 1.2 25
" 5 Ki iP 16 23 22.7 M N 1.4 22
M Z 1.7 25
" 5 Sk e(P) 18 10 42 Ki iPKP 19 26 59.5
eSg 18 11 05 iPKS 19 30 26
microns sec
" 5 Up iP 22 17 14.4 C PKP Z' 0.1 1.5
ipP 22 17 18,2 PKS E 0.8 T
eS 22 25 33 PKS N 0.5 7
iSecS 22 27 05 M E 1.4 19
microns sec M N 0.8 18
P N 0.2 3 M Z 2.0 18
P Z 0.4 3 Unm iPP 19 29 28
pP Z' 0.3 1.0 iPKS 19 30 30
M E 0.5 18 iPPS 19 41 20
M N 1.1 21 Easter Island (h = 30 km).
M Z 0.6 19 o
D = 6900 km = 62, " T Ki ebn 05 36 3%6
Ki iP 22 16 19.7 C iSn 05 37 23.2
ipP 22 16 23.2 iSg 05 37 4168
eS 22 23 57 D = 420 km = 3.8 .
eScS 22 26 08 Probably northwest Russia.
microns sec Origin time = 05 35 36.
P Zv 0.2 1.0 Explosion?
pP 7' 0.4 1.0
S N 0.3 8 " 7 TUp iP 15 01 00.7 D

cont. cont.
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. Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = Goteborg, Um = Umed
Ka = Karlskrona
1964 1964
June T Up ipP 15 01 13.1 June 9 Gb eP 02 38 37
cont. Ki iPp 15 00 22.5 cont. Um iP 02 39 39.8
%pP 15 00 34.7 eS 02 44 32
Sk iP 15 00 54.9 e 02 45 02
Gb  eP 15 01 25 D = 3300 km = 29%°,
epP 15 01 36 Spain (h = 30 km).
Unm iP 15 00 39.0
ipP 15 00 50.5 " 9 Ki eP 09 33 28
Ka iP 15 01 19.8 Um iP 09 33 56.9
ipP 15 01 33,8 ipP 09 34 09.1
Japan. h = 50 km (Up,Ki, Alaska. h = 50 km (Um).,
Gb,Um,Ka).
" 9 Up iPKP 21 26 30.2
" 7 Up iP 20 41 54.4 Um iPKP 21 26 19.4
i 20 41 55.2
microns sec " 10 ©Up iPKP 09 13 48.6
P z' 0.1 1.0 i 09 13 54.4
M E 1.3 23 microns sec
M N 1.3 21 PKP Z' 0.1 0.6
M Z 1.3 20 Sk iPKP 09 13 43.0
Ki iP 20 41 07.6 Gb ePKP 09 13 58
e 20 46 17 Ka iPKP 09 13 59.1
microns secC
M E 0.9 15 " 10 Up iP 18 05 15.5 C
M ¥ 0.8 17 microns sec
M Z l.6 16 P Z' 0.1 1.0
Um iPp 20 41 29.8 Ki iP 18 05 04,9 C
iPa 20 45 55 microns sec
Kurile Islands (h = 30 km). P Z' 0.1 1.0
Sk iP 18 05 29,7
" 8 Up iPKP 02 45 00.5 D Um ip 18 05 04.6
Gb ePKP 02 45 15 i 18 05 10.1
Ka iPKP 02 45 13%.8 Ka iP 18 05 25.9
Tonga Islands (h = 550 km). Tibet (h = 70 km).
Magn. = 5.7 (Up,Ki).
" 8 Up iP 04 3% 30.8
Ki iP 04 32 377 " 10 Ki iPKP 19 32 48.7
Aleutian Islands (h = 25 km). Sk iPKP 19 3% 00,2
Um iPKP 19 32 48.6
" 8 Ki iP 16 55 23,2 C i 19 32 5545
Turkey. New Hebrides Islands
(h = 50 km).
" 8 Ki iPp 18 20 47.5
" 10 TUp iP 20 01 40.5
1 8 Up iP 19 11 28.5 Ki iP 20 01 3%8.8
microns sec
" 8 TUp iP 23 06 11.2 P Zz' 0.1 0.8
Ki iP 23 05 43.0 Sk iP 20 01 53.0
ipP 23 06 36,2 Um iPp 20 01 37.1
Um iP 2% 05 55.1 Java (h = 80 km).
ipP 23 06 51.3
Mariana Islands. " 10 TUp iP 22 29 54.% C
h = 220 km (Ki,Um). ipP 22 30 27.1
iPP 22 34 10
" 9 Ki J— iSKS 22 40 18
"microns sec is 22 40 58
M E 0.8 14 esS 22 42 14
M N 0.7 13 microns sec
M Z l.1 13 P Z' 0.2 1.0

cont. cont.
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Up = Uppsala, Ki =

1964
June
cont.

cont.

10

10

b=
Kiruna, Sk =
Ka = Karlskrona
1964
Up microns sec June
PP Z2 0.3 4 cont.
SKS E 1.1 4
S E 1.0 5
S N 0.4 4
M E 1.7 22
M N 1.9 23
M Z 2.2 17
(D = 10650 km = 96°).
Ki ip 22 29 3643 C
ipP 22 30 11.3 "
ePP 22 33 31
eSKS 22 39 56
is 22 40 22
esS 22 41 39
microns sec
P Z 0.8 4
P Z' 0.3 1.0 n
pP Z' 0.6 1.1
SKS B 3.7 T
SKS N 1.0 6 "
S N 0.7 7
M E 3.3 21
M N 2.6 23
M Z 4.9 21 o "
(D = 10200 km = 927 ).
Sk iP 22 29 58.5 C
i 22 30 25.3
Gb eP 22 30 10 C
ePP 22 34 19
Um iP 22 29 42.3 C
i 22 30 04.6
iPP 22 3% 29,2
iSKS 22 40 06
isS 22 41 45
Ka iP 22 30 03%.9
i 22 30 28.6

Taland Islands,
h = 150 km (Up,Ki).
Magn. = 6.4 (Up’Ki).

pP-P from Up and Ki suggest

a depth of 135 km, whereas

s8-8 from the same stations
would give 170 km. The long-
period records show between

S and the fundamental surface
waves trains of higher-mode
(or shear-
coupled waves), which are of

surface waves

1t

t

interest considering the path,"

although they appear as more
or less discontinuous patches

of wave trains.

iP
iP

Up
Ki

23 35
23 34

2247
26.3

"

10

11

11

11

11

11

11

11

11

Skalstugan, Gb = Goteborg, Um = Umed

Ki microns sec
M E 0.4 14
M N 0.5 16
M 2 0.5 15
Sk eP 23 34 56
i 23 35 36.1
Um iP 23 34 54.3
Ka ip 2% 35 58.4
Alaska (h = 30 km).
Ki iP 03 20 24.6
microns sec
P Z' 0.1 1.5
Um eP 03 20 54
Ka ip 03 21 51.2
Bering Strait (h = 30 km).
Um iP 04 10 26.%
i 04 12 41.2
Ki iPKP 11 14 07.5
Sandwich Islands
(h = 30 km).
Up ePs 17 29 55
microns sec
M E 1.9 20
M N 2.6 21
M 7 3.2 20
Ki e 17 19 53
eSKS 17 26 23
microns sec
SKS E 0.5 8
M E 2.9 21
M N 1.1 21
M 7z 3.2 20
Unm iPP 17 20 22
iSKS 17 26 35
iPS 17 29 27
i(ss) 17 35 30

New Cuinea (h = 20 km).
Magn. = 601 (Up,Ki)o

Ki iP 17 36 38.
Alaska (h = 30 km).

Up iP 18 04 47.
Indian Ocean (h = 30 km
Up iP 18 43 24.
Ki iP 18 42 50.
Sk ip 18 43 21.
Um iP 18 43 04.
Japan (h = 330 km).

Up iP 19 12 03.

2

7
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1964

June

”"

1

"

11

11

12

12

12

12

Skalstugan, Gb = G&teborg, Um = Umed

-7=
Up = Uppsala, Ki = Kiruna, Sk =
Ka = Karlskrona
1964
Up iPKP 21 46 44.0 June
Ki iPKP 21 46 58,9 C cont.
ipPKP 21 AT 31,2
microns sec
PKP 2Z' 0.2 1.0
Sk iPKP 21 46 48.9
Un iPKP 21 46 51.7
e 21 59 26
iSs 22 05 21
Sandwich Islands.
h = 130 km (Ki).
Up iP 22 30 09,5
Ki iP 22 29 26.5
i(pP) 22 29 30.2
Sk iP 22 29 39.7 C
Gb iP 22 30 15.6 C
Un iP 22 29 51.9
Off northern California
(h = 30 km).
Up eP 03 27 31
1"
Up eS 07 55 53
microns sec
M E 0.3 7
M N 0.7 11
M 2 0.9 11
Ki -———
microns sec
M E 0.5 8
M N 0.3 153
M 72 0.3 11
Um is 07 56 57
iLgl 08 00 46
Turkey (h = 30 km).
Up ePsS 11 18 08
microns sec
M E 1.1 20
M N 2.4 20
M 72 3.2 20
Xi ——-
microns sec
M E 1.9 20 w
M N 1.7 20
M 7z 2.5 20 "
Um iPP 11 08 41
iSKS 11 14 51
iPS 11 17 39 "
iss 11 23 44
New Guinea (h = 30 km). "
Magne = 5.9 (Up,Ki).
Up iP 16 08 54.2
i 16 08 56.1 cont.

cont.

12

12

12

13

13
13

Ki iP 16 08 37.4 C
isS 16 18 48
epsS 16 19 49
e 16 20 53
microns sec
P Z 0.4 6
S E 0.3 7
M E 0.5 15
M N 0.3 16
M Z 0.7 15
Sk iP 16 08 59.4
Um iP 16 08 42,2
i 16 08 44.1
iPP 16 12 10.2
is 16 18 59
epS 16 19 54
issS 16 20 20
Ka iP 16 09 04.2

Philippine Islands.
h = 180 km (Ki,Um).
Magn. = 5.7 (Ki).

Up iPKP 18 30 42.6
i(SKKP) 18 41 34.0
microns sec
PKP Z' 1.2 0.6
Ki iPKP 18 30 21.1
iSKP 18 3% 08.0
microns sec
SKP 7' 0.1 1.2
Sk iPKP 18 30 3%6.1
iSKP 18 33 21.8
Gb ePKP 18 30 46
e 18 30 50
e 18 30 54
Um iPKP 18 30 29.8
i 18 31 50.4
iSKP 18 33 17.1
Ka iPKP 18 30 50.3%
i 18 30 53.6
i 18 30 59.6
South of Fiji Islands
(h = 650 km).
Ka iP 22 22 34.8 C
Ka iP 01 24 08.6
Alaska (h = 30 km).
Up ip 02 23 35.3
Up eP 03 30 16
ilgl 03 37 47
Ki el 03 30 55
i 03 31 28.1
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1964
June
cont.

L

"

”"

cont.

Up = Uppsala, Ki =

-8-

Ka = Karlskrona

Northwest Russia,
cont.

Kiruna, Sk = Skalstugan, Gb = Goteborg, Um =

Umed

1964
13 Ki microns sec June 13 68.1°w, 31.3°E.
M E 0.3 8 cont. Origin time = 07 19 00,
M N 0.2 9 Explosion?
M Z 0.4 10
Um ip 03 30 28.7 C " 13 Up ip 08 35 18.8
iLgl 03 38 17 iPcP 08 35 36,7
i 03 39 31 microns sec
Ka iP 03 30 08.3 M E l.1 22
Caucasus. M N 1.4 22
M 7z l.4 21
13 Up ip 04 31 3049 Ki iP 08 35 2047
i - 04 31 40.2 i(PeP) 08 35 43.0
microns sec microns sec
M E 0.6 22 M E 1.2 18
M N 1.0 20 M N 0.8 19
M Z 0.9 18 M 7 2.3 19
Ki iP 04 30 37.4 Sk eP 08 35 54
es 04 38 29 Um iP 08 35 15.5
microns sec iPcP 08 35 34.2
M E 1.1 20 Ka iP 08 35 23.4
M N 0.8 20 iPcP 08 35 40.5
M Z 1.8 21 Andaman Islands (h = 30 km).
D= 6350 km = 57 «
Sk eP 04 31 14 " 13 Up iP 08 38 30.1 C
Gb eP 04 31 52 iPcP 08 %8 58,0
e 04 32 00 Ki iP 08 37 42.4
e 04 32 05 Sk eP 08 38 18
Un iP 04 31 05.2 Um iP 08 38 03.5
i 04 31 11.1 i(PcP) 08 38 32.0
eS 04 39 22 Kurile Islands (h = 30 km).
Ka iP 04 31 55.3 C
Aleutian Islands (h = 30 km). " 13 Up iP 08 39 35.9 C
microns sec
1% Up el 06 01 P Z!' 0.1 0.8
microns sec Ki iP 08 38 48.2 C
M E 0.4 20 microns sec
M N 0.8 20 P Z' 0.1 0.8
M Z 1.0 20 Sk iP 08 39 24.1
Ki el 06 01 Gb eP 08 39 57 C
microns sec Um iP 08 39 10.4 C
M E 0.6 20 Ka iP 08 39 58.4 C
M N 0.5 20 Kurile Islands (h = 30 km).
M Z 1.3 20 Magn. = 5.8 (Up,Ki).

New Guinea (h = 30 km). ™~ \
= " (:E;Y«Hfﬁl——iﬁgi-———}e—rz-OSTZ \
13) KIR iPn 07 20 04.3 ! ¢®T iPg 10 12 05.6 |

i(Sn)  OT 20 59.8 Kh.S e(P¥) 1012 47 |

isSg 07 21 14,0 =il i,

P —sE . Skagerrack, :
SKA eSn 07 22 55 Origin time B ]

iSg 07 23 5264 This is the first in a

D = 980-temr=—-"08""~ series of five events on
UME iSn 07 21 44.8 June 13, probably

iSg 07 22 %&64 underwater explosions.

—690—km="6.2 - The agreement between the

readings is not quite
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Up =

1964
June
cont.

" (:Ei) Up i 10 44 17.8
iLgl 10 44 21,6
SKA ePg 10 43 31
6T iPg 10 42 20.7
V4 aLgl 10 42438
Ka ~_iLgl ~ 10 43 56,§
“"Skagerrack, 58 1/4°8, 9 E.,
| Origin time = 10 41 49. :
e
" (::i) Up e 11 17 27
g iLgl 11 17 35.
1G0T 1iPg 11 15 33.6

\v/ﬂ‘ elgl 11

15 02.
13 Up iPKP 11 34 00.4
i 11 34 06.0
Gb ePKP 11 34 10
Ka iPKP 11 34 09.9
Kermadec Islands (h = 30 km).
‘Up  iLgl 13 11 29.8
(60T ips 1309 %5.1 |
1Lgl 13 09 56.4
Um iLgl 13 13 12.6
\\/’7,Ka ilgl 13 11 132
5 Skagerrack, 58 1/4 N, 9 E.
! Origin time = 13 09 02. L
13 Sk ePP 14 20 29
Unm iPP 14 20 09.0
Solomon Islands
(h = 470 km).
v (13) Up e 14 30 33
iLgl 14 30 39,1
| coT ire 14 28 36.9 |
Ka ilel 14. 38 1449
] Skagerrack, 58 1/4°N, 9°E..
| Origin time = 14 28 06.
O,
Up iP 17 46 22.5
i 17 46 277
ipP 17 46 39.6
microns sec
P 7' 0.1 0.6
pP Z' 0.2 0.7
Ki el 17 46 18

cont.

Uppsala, Ki

= Kiruna,

13 satisfactory. At

largest amplitudes are to

be found in Pg.

Q-

Sk = Skalstugan,

Ka = Karlskrona
1964

Gb the June
cont.

Kb S e(lgD 11 16 16

Skagerrack, 58 1/4 N, 9 E.
\ Orlgln tlme = 11

17- Q9 -

13

13

13

13

14

14

Gb = Goteborg, Um = Umed

Ki i
ipP

17 46
17 46

20.8
34.8

microns sec
pP Z' 0.1 1.3

Sk eP 17 46 41
ipP 17 46 56.1
Gb eP 17 46 45
ipP 17 46 59.4
Um iP 17 46 16.2
ipP 17 46 32,5
eS 17 54 35
Ka iP 17 46 31.7
i 17 46 3640
ipP 17 46 48.1
Burma., h = 60 km (Up,Ki,
Sk ,Gb,Um,Ka).

Complicated P
Z'+. The phase

phases on
interpreted

as pP has an amplitude

amplitude on Z'.

Up  iP 20 53
Ki  iP 20 52
Sk eP 20 53
Um 4P 20 52

Kurile Islands (h =

Up  ePKP 22 51

. which is 2«7 times the P

24.8 D
01

4646

50 km).

20

microns sec
M N 0.9 23
M Z 0.7 21

Ki ——
microns sec

M E 0.3 18

M N 1.0 22

M Z 1l.4 19
Sk ePKP 22 51 14
Gb ePKP 22 51 32
Um ePKP 22 51 09

i 22 51 21.4

iSs 2% 12 55
Ka iPKP 22 51 31.8
Kermadec Islands
(h = 90 km).
Up iP 23 33 07.0
Un iP 23 32 A2.2
Alaska (h = 30 km).
Up eP 01 07 43
Ki iP 01 06 55.7
Um iP 01 07 18.1
Kurile Islands (h = 40 km).
Up iPKP 01 39 31.5
Kermadec Islands (h = 30 km).
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Up = Uppsala, Ki = Kiruna,

1964

June

"

"

14 TUp

14

14

14

14
14

Up

Ki

Sk
Gb
Un

Ka

iP 09 14 14,0

ip 12 21 01.5 D

isS 12 25 28

i 12 25 33
microns sec

P E 0.6 4

P N 1.4 6

P Z 2.2 7

P Z' 0.2 0.6

S E 6.6 8

S N 8.7 8

M E 5.1 17

M N 7.5 17

M Z 5.7 15 o

D = 2850 km = 255 .

iP 12 21 55.4 D

is 12 27 02

iSa 12 27 55

i 12 29 32
microns sec

P N 0.4 4

P Z 0.4 7

P Z' 0.2 1.0

] E 3.4 8

M E 11 17

M N 6.8 15

M Z 9.4 15

D = 3500 km = 31% .

iP 12 21 41.3 D

iP 12 21 08.0 D

ip 12 21 23.9

i 12 21 59.2

i 12 25 51

is 12 26 03

iSn 12 26 49.4

ipP 12 20 43.8

Sk = Skalstugan, Gb = GSteborg, Um

Ka = Karlskrona

Turkey (h = 10 km).
Magn. = 508 (UP,Ki)o

Well developed higher-mode
surface waves.

Up  iP 12 43 2945
i 12 43 3247
Ki 4P 12 44 2348
i 12 44 41.8
Ka  iP 12 43 11.7
Turkey (h = 30 km).
Up  iP 16 33 02.8
i 16 33 2647
Up ip 16 47 0249
Ki  iP 17 29 53.1
Alaska (h = 30 km).

1964

June

L

1"

cont.

15

15

15

15
15

15

= Umed
Ki iPKP 00 15 31.7 C
Sandwich Islands
(h = 30 km).
Up iP 00 17 38.6
eS 00 27 35
microns sec
P 72 0.7 171
P Z' 0.1 1.0
] E 0.4 8
S N 0.6 10
M E 6.1 20
M N 11 19
M Z 7.5 21 o
D = 8900 km = 80 .
Ki ip 00 17 37.9
ePa 00 23 54
is 00 27 40
microns sec
P E 0.7 7
P N 0.2 7T
P Z l.4 8
P Z' 0.2 1.5
S E 1.7 13
S N 0.9 11
¥ E 18 22
M N 11 21
M 7z 23 23 o
D = 8900 km = 80 .
Sk eP 00 17 54
Gb eP 00 17 53
i 00 19 19.6
Un iP 00 17 32.2 C
i 00 17 52
is 00 27 30
Ka iP 00 17 43.9
i 00 18 12.5
Sumatra (h = 30 km).
Magn. = 6.0 (Up,Ki).
Ki iP 01 19 12.1
i 01 20 35.8
Indonesia.
Up iP 04 31 00.0
Ki iP 09 37 35.1
Alaska (h = 30 km).
Up iP 11 04 13.8
Ki iP 11 03 33.9 C
microns sec
P z2' 0,1 1.0
M E 0.4 14
M N 0.3 13
M Z 0.4 13
Sk ip 11 04 08.4 C
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. Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = GOoteborg, Um = Umed
Ka = Karlskrona
1964 1964
June 15 Unm iP 11 03 49.6 June 16 Ki microns sec
cont. i 11 03 5144 cont. P N 5.8 9
Sea of Japan (h = 15 km). P Z 19 9
] P Z2' 1.0 1.5
" 15 Um iP 13 56 02,6 PP Z' 2.5 1.5
S E 61 12
" eSn 16 55 19 S N 8.5 9
eSg 16 56 04 P'P' Z' 0.7 2.0
SKA iPn 16 52 49.1 M E 190 15
i(Pg) 16 53 10.7 M N 260 14
iSn 16 53 31.7 M Z 280 15
isg 16 53 55.3 D = 7150 km = 64%°.
UME isSn 16 54 49.2 Sk iP 04 12 50.4
Ao iSg 16 55 34eF-/n i2 04 12 55.2
Aflaﬁtlc‘Uceag, ofg coast ' iPeP 04 1% 09.6
of Norway, 64 N, 4 E. iPcs 04 17 15.4
Origin time = 16 51 45. - i(Ps) 04 22 14.1
——Kgreement between data not 1P P! 04 41 03.4
quite satisfactory. i 04 41 1%.6
Gb iP 04 13 17.6
" 15 Up iP 19 24 49.3 i2 04 13 21.7
i 04 15 49.3
" 16 Up iPp 04 12 55.7 C i 04 2% 04.3%
il 04 12 57.9 Um iP 04 12 33.4 C
i2 04 13 02 il 04 12 35.4
iPcP 04 13 16.5 iptp! 04 41 01.7
iPP 04 15 38 Ka iP 04 13 17.3 C
iPcP 04 17 24 iPP 04 16 13.9
iPa 04 17 58 Japan (h = 60 km).
is 04 22 10 Magn. = 7.4 (Up,Ki).
iPs 04 22 22 The P waves are complicated
iScS 04 22 57 with several onsets with
microns sec successively increasing
P E 2.9 4 amplitudes; corresponding
P N 3.2 3 phases at the different
P 72 6.1 3 stations have been marked
P Z' 0.9 0.8 with 1 and 2 above.
PP E 3.0 9 Pa has a. remarkably
PP N 6.5 9 long period, about
S E 76 20 24 sec (Up,Ki).
M E 160 18
M N 370 20
M Z 270 17 o " 16 TUp iP 04 25 52,1 C
D = 7850 km = 705 . Um iP 04 25 30.1
Ki ip 04 12 16.1 Japan.
il 04 12 17.9 Origin time = 04 14 40.
}2 04 12 21.1 Approximate origin
i 04 12 50,2 +i £ aftershocks
5 04 14 06 imes o aftershc
X are given only in
iPP 04 14 53.1
. case USCGS has no
iPa 04 16 23 ort
i8 04 21 01 report.
iPS 04 21 29
ipt'p! 04 41 05.6
i 04 41 24.8

microns sec
P E 4.7 6
cont.
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Up = Uppsala, Ki = Kiruna, Sk

Ka
196k
June 16 Up iP oL 28
microns
P Z' 0.1
Ki iP o4 28
microns
P Z' 0.1
Sk ip oL 28
Gb ip ok 29
Um iP ok 28
Ka ip o4 29
Japen (h = 15 km).
Magn. = 5.7 (Up,Ki).
" 16 Ki iP ok 34
Japan. Origin time =
ok 23 48,
" 16 Up iP ok 43
Sk iP ok 43
Japan, Origin time =
ok 31 55.
" 16 Up eP o4 46
Ki iP ok 46
Japan (h = 30 km).
" 16 Um ip ok 47
Japan. Origin time =
o4k 36 28,
" 16 Up iP ok 52
Um eP ok 51
Jepan (h = 30 km).
" 16 Up iP ok 57
Ki iP ok 57
Japan (h = 30 km).
" 16 Up iP 05 01
i 05 01
Japan (h = 30 km).
" 16 Up iP 05 Ok
Un ip 05 ok
Japan (h = 20 km).
" 16 Um iP J5 06
Japan {(h = 20 km).
" 16 ki iP 05 09
Japan (h = 30 km).
" 16 Ka iP 05 13
" 16 Um iP 05 22
Japan (h = 30 km),

]2
= Skalstugan, Gb = GGteborg, Um = Umed
= Karlskrona
1964
53.6 C June 16 Up iP 05 33 25.7
sec Ki iP 05 32 45,9
0.9 Um iP 05 33 03,1
1k.0 C Japan (h = 15 km).
sec
1.0 " 16 Up iP 05 46 53.4
47.8 C microns sec
14,0 P Z' 0,1 0.5
30,7 C
13.9 C " 16 Ki iP 05 48 05.5
" 16 Up iP 05 50 37.0
Um iP 05 50 14.7
20.0 Japan (h = 4O km).
" 16 Up iP 05 57 52.h4
Ki iP 05 57 12.6
07.1 Um iP 05 57 30.2
01.7 Japan (h = 30 k=n).
" 16 Up iP 06 28 23.6
Ki iP 06 27 Lk.,2
hi Um ipP 06 28 00.9
08.7 Japan (h = 30 km).
" 16 Up iP 07 Ok 21.4
16.5 is 07 13 26
microns sec
P Z' 0.4 1.5
M E 8.1 16
01.0 M N 5.7 16
39 M Z 8.6 16
D = 7900 km = 71°,
Ki iP 07 03 h41.8
50,2 is 07 12 18
10.1 microns sec
P Z 1.1 5
P Z' 0.1 1.1
L9.9 S E 1.6 6
54,9 S N 0.9 8
M E 15 15
M N 8.9 15
25.9 M Z 21 16
03.4% D D = 7150 km = 64 1/2°.
Sk iP 07 O4 14,2
Gb iP 07 ok 39,1
L1.3 Un ipP 07 03 57.8
Ka eP 07T ok k1
Japan (h = 15 km).
20.1 Megn. = 6.2 (Up,Ki).
" 16 Up iP 07 20 15.9 C
01.3 C Ki iP 07 19 35.9
Sk eP 07 20 10
24,9 Um iP 07 19 53.7

Japan (h = 30 km).
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¢ Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = Gdteborg, Um = Umed
Ka = Karlskrona
1964 196L
June 16 Up iP 07 26 144 C June 17 Ki 1P 15 21 17.2
microns sec cont. Um ip 15 21 36.0
P z' 0.3 0.8 Japan (h = 25 km).
Ki iP 07 25 34.5 C
microns sec " 18 Up iP 18 12 Lok C
P Z' 0.3 1.0 ipP 18 12 52,k
Sk ip 07 26 08.4 eS 18 21 3k
Gb iP 07 26 33.3 microns sec
Um iP 07T 25 51.9 C P Z' 0,2 1,0
Ka iP 07 26 35,2 M E 1.3 17
Japan (h = 15 km). M N 2.2 16
Magn. = 6.3 (Up,Ki). M Z 2.7 17
This is the largest aftershock D = 7450 km = 67°,
in this sequence; the magnitude Ki iP 18 11 51.k4
difference M=M. = 7,4 = 6.3 = eS 18 20 06
1.1 is in good agreement with microns sec
the so-called B&th's law (see P Z' 0,1 1.0
Richter: Elementary Seismology, S E 0.9 12
P 69)0 M E 3.1 18
M N 20 17
" 16 Up iP 07 28 34.9 M Z 3.2 17
Sk ip 07 28 29.0 D = 6650 km = 60°.
Un iP 07 28 12.5 Sk iPp 18 12 27.6
Ka eP 07 28 53 Gb eP 18 13 00
Japan (h = 20 km). epP 18 13 12
Um iP 18 12 1k,5 C
" 16 Ki eP 08 25 51 ipP 18 12 25.4
Jepan (h = 15 km). ePa 18 16 25
is 18 20 L9
" 16 Ki eP 10 32 37 Ka iP 18 13 04,0
Alaska (h = 40 km). ipP 18 13 13.5
Kurile Islands. h = 40 km
" 16 Up —— (Up,Gb,Um,Ka).
microns sec Megn. = 5.9 (Up,Ki).
M E 0.7 19
M N 1.0 20 " 18 Ki iP 20 54 25,5 D
M Z 1.3 20
Ki ePS 11 43 52 " 19 Up ip 00 55 11.3
microns sec i 00 55 13,7
M E 1.1 20 is 00 59 03.3 |
M N 0.9 23 D = 2400 km = 21 1/2".
M Z 1.6 20 Ki iP 00 56 16.5
New Guinea (h = 15 km), iPP 00 57 13.9
eLg2 01 05 58
" 16 Up iP 22 33 36.0 microns sec
P zZ' 0,1 1,0
" 17 Up iP 72 20 41,2 M E 0.8 13
M N 0,6 14
" 17 Up ip 06 50 38,7 M Z 0.7 15 o
Um ip 06 50 20.3 D = 3150 km = 28 1/2".
Sk ip 00 55 55.8
" 17 Up eP 13 k1 k2 Gb eP 00 55 19
Rumenia (h = 150 km). e 00 55 22
esS 00 59 19
" 17 Up iP 15 21 58.5 Um iP 00 55 L40.1

cont. cont.,
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = Gdteborg, Um = Umea
Ka = Karlskrona
1964 196k
June 19 Um eS 01 00 02 June 19 Um iP 21 18 13.9
cont. Ka iP 00 54 42,8 Japan (h = 30 km).
ipPP 00 55 Ok, k4
eS 00 58 11 " 20 Ki iP 11 01 58.h4
Turkey (h = 30 km).
" 20 Um iP 11 45 18.9
" 19 Up iP 03 17 28.2 D Japan (h = 30 km).
i 03 17 31.h
" 20 Up iP 11 48 29.k4
" 19 Up iP 07 15 23.0 C
i 07 15 26.4 " 20 Up iP 11 52 34.9
" 19 Up iP 10 16 49,8 C " 20 Up iP 17 10 19.7
microns sec Ki iP 17 09 38.3
P zZ' 0,1 1.0 Un iP 17 09 56.3
Ki eP 10 16 09 C i 17 10 10.7
microns sec Japen (h = LO km).
P Z' 0.1 1.0
M E 1.1 15 " 21 Up iP 01 43 k45,3
M N 1.0 15 i 01 43 uT.1
M 7z 1.1 15 microns sec
Sk iP 10 16 Lh.3 P 7' 0,1 0.5
Gb eP 10 17 15 M E 0.6 22
Um iP 10 16 27.3 C M N 1.2 23
is 10 25 16 M 7Z 1.0 20
eS8 10 29 40 Ki iP 01 L2 53.8
Japen (h = 30 km). i 01 42 55.2
Magn. = 5.7 (Up,Ki). microns sec
M E 1.0 21
" 19 Up iP 10 46 25.5 M N 0.7 21
i 10 46 30.h4 M 7 1.2 22
es 10 56 10 Sk ip 01 43 30.5
miecrons sec Gb eP 01 Lk 10
P 7' 0.2 1.k e 01 Lb 11
S E O.4 8 ePcP 01 4k 35
M E 1.0 13 Um eP 01 43 18 C
M N l.2 15 i 01 43 55.9
M 7 1.8 1k iPcP 01 bh oh.7
D= 8550 km =TT & iPa 01 47 05
Ki eP 10 46 01 i 01 b7 2k
eS 10 55 29 Ka ip 01 4k 09.2
microns sec Kamchatka (h = 50 km) .
S E 0.7 8
M E 1.9 14 " 21 Up iPKP 03 51 5Tk
M N 1.1 12 i 03 52 03.5
M 7 2.3 12 Sk iPKP 03 51 51.5
D = 8100 km = 73°. Um  iPKP 03 51 46.3
Sk el 10 46 32
Gb iP 10 46 50.4 " 22 Ki e 00 38 35
Um iP 10 46 12.7 eSS 00 54 46
is 10 55 36 microns sec
Formosa (h = 30 km). M E 0.6 18
Magn. = 5.7 (Up,Ki). M N 0.7 18
M 7z 1,0 18
19 Gb iP 11 52 27.6 C Unm ePP 00 37 54
iPKS 00 38 59

Samoa Islands (h = 30 km).
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¢ Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = GSteborg, Um = Umed
Ka = Karlskrona
1964 1964
June 22 Up ip 02 32 00.2 June 22 Up iP 21 36 02,1
Ki iP 02 31 22.0 ipP 21 36 15.3
Sk ip 02 31 54,8 microns sec
Gb eP 02 32 22 P Z' 0.2 0.6
Um iP 02 31 39.2 C pP Z' 0.2 0.6
ipP 02 31 53.4 Ki ip 21 35 Lh,1 ¢
Japan, h = 60 km (Um). ipP 21 35 57.9
microns sec
" 22 Up ——— pP Z' 0.1 0.9
microns sec M E 0.9 22
M E 0.7 19 M N 0.5 16
M N 1.4 23 M Z 1.8 21
M Z 2.0 24 Sk iP 21 36 OT.k
Ki eFg 03 33 11 ipP 21 36 20.9
microns sec Gb eP 21 36 20
M E 2.3 22 epP 21 36 33
M N 1.7 20 Um iP 21 35 50.5
M Z 2.8 21 ipP 21 36 03.7
Sk ePKP 03 22 2k is 21 45 57
Um ePKP 03 22 18 Luzon. h = 50 km (Up,Ki,Sk,
ePP 03 23 51 Gb,Um).
i8KS 03 29 09
iSKKS 03 30 37 " 22 Ki eP 22 14 12
ePs 03 33 19 Hindu Kush.
Solomon Islands (h = 70 km).
" 23 Up ip 01 37 3k4.7 C
" 22 Sk iP 04 38 55.3 iPa 01 41 53
is 01 46 30
" 22 Up iP 07 23 29,0 iSeS 01 47 24
iP'pP!’ 02 05 43.8
" 22 Gb ePKP 08 01 34 microns sec
Fiji Islands (h = 80 km). P E 3.2 3
P N 8.3 3
" 22 Ka iPKP 08 40 46,5 P Z 17 3
Chile (h = 30 km). P Z' 0.8 0.5
S E 3.5 k4
" 22 Up iPKP 13 59 18.7 C S N 6.4 3
nmicrons sec P'P' Z!' 0.9 2.5
PKP Z' 0.1 1.0 M E 2.3 18
Gb iPKP 13 59 27.4 ¢ M N ko 25
i 13 59 32.7 M Z 37 18
Um iskp 14 02 31.8 D = 7650 km = 69°,
Ka iPKP 13 59 30.6 Ki iP 01 36 49,1 C
Fiji Islands (h = 120 km). is 01 k45 06
isS 01 45 31
" 22 Sk iPKP 1k 36 21.0 ip'p? 02 06 08.5
Um iPKP 14 36 16.3 nicrons sec
Santa Cruz Islands P E 4.7 6
(h = 140 km), P N 4.6 6
P Z 13 6
" 22 Ka iP 16 18 37.0 P zZ' 4,6 1,0
S E 21 11
" 22 Um iP 19 20 51.8 S N 3.4 9
Hindu Kush (h = 210 km). P'P' Z' 0.7 2.5
M E 53 20

cont.
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1964
June
cont,

"

"

"

"

23

23

23

23

23

23

= Uppsala, Ki

Ki

Sk

Gb

Ke

16
= Kiruna, Sk = Skalstugan, Gb
Ka = Karlskrons
microns sec
M N 35 18
M Z 110 22
D = 6900 kn = 62°, "
iP 01 37 24k.9 C
i 01 Lk 59,3
is 01 46 15.1
eP'P' 02 05 L4
eP 01 38 00 C
eS 01 L7 16
ip 01 37 09.6 C
i 01 45 1k
eS 01 45 38
e 02 05 Lo "
iP'P* 02 05 56,1
ip 01 37 55.8 C
is 01 47 10.2
= 80 kn),

Kurile Islands (h
Megn. = T.6 (Up,Ki).
On the long-period records,
S initietes a wave train
with periods about 40 sec
and lasting 3<U4 min..

Sk
Um
Kurile

Ki
Sk
Gb
Um
Unimak

Up
Ki
Sk
Um

iP
iP

02 14 15.3
02 1k 01.7

Islands.
Origin time = 02 03 28,

Andaman Sea (h =

Up
Ki
Sk
Gb
Um

Ka

Sk

iP 02 29 0k4,.5
iP 02 29 34,8
eP 02 30 18
iP 02 29 32.3
Island (h = 30 km).
ip o4 43 39.9 D
ip ok 43 39,7
iP Ok 43 56,4
iP Ok 43 36,1 D
30 km).
iP 05 36 21.8 D
ip 05 35 27.1
iP 05 35 5T7.9
eP 05 36 38 D
ip 05 35 55.3
i(pP) 05 36 06.9
i 05 37 13.9
ip 05 36 L4u,5
Unimak Island (h = 60 km).
iP 06 43 21.2
iP 06 43 24,7

Un

Adriatic Sea.

1964

June

"

(&) e

= Géteborg, Um = Umed

23 Ki iP 08 51 56.3
Alaska (h = 30 kn).

11 22 31

%ﬁr**;f&@ﬁr——”“ii—E&‘SS

UM E %ﬁ@i————ﬂﬂrés—;hﬂ&

iSg 11 23 21.9

e Al 23 53
Gulf of Flnland 60N, 25°%.
Origin time = 11 20 55.
Probably underwater explosion,

.

23 ki iP 19 23 23.6
Sk eP 19 23 40
Unm eP 19 23 29
Talaud Islands (h = 30 km).
24 Um iP 05 30 41,0
Up .
1L 1 12 22 39.9
GETT' iPg 12 1
iSg 12 19 39.3
D=5 KT =035"
kd C ePg 12 20 13
isSg 12 20 46.5

%::,,“;31; =290 km = 2.6 -

Kattegatt, ogf west coast of :

/ Sweden, 57.3 N, 11.4°E.
Origin time = 12 19 22.

Z Underwater efglgﬁign? v d
~phage at Gb 1s of

remarkable strength and this
is the first time such a phase
has been observed at Gb.

24 Up —
microns sec
E 0.9 19
Z 1.0 21
Ki —
microns sec
M E 0.6 16
M N o4 15
M
e

==

Z 0.8 1h
13 21 06

1k 33 35,5

17 05 7.7 C
iSn 17 06 36.5
isg 17 06 51.6

20 km = 3.8,



r

@tona

Seismological
Centre

Up =

1964
June
cont

”"

7"

"

"

"

"

Uppsala, Ki

1

|

~17-
= Kiruna, Sk =
Ka = Karlskrona
1964
SKA esg 17 09 35 June
Upq E iSn 17 07 Lh.2 cont.
~e8g 17 08 20

Northwest Russia, 68.8 N,
30.3 °E. Origin time =

LNEZ_EEaEﬁ' Explosion?
2k Ki eP 23 54 oL
i 23 54 06
25 Ki iP 11 32 11.0
microns sec
P z' 0,1 1.0
Um ip 11 32 39.8
Alaska (L = 70 ¥m). "
Upp isg 13 50 14,5
kiR e ——33-50-16
iSg 13 50 48,0
SKA iSﬁ 13 51 23.8
13 49 20

Tadoga, USSR, 61.6 N, '
30, 8°E, Origin tlme = g
13 46 37. Explosion?

L - et e

1"

26 Ki iPKP 01 51 49,7
Sandwich Islands (h = 60 km).
26 Ki iP ok 56 32.9
Sk iP ok 57 06,8
Un iP o4k 56 50.1 "
Japan (h = 20 km).
26 Ki eSn 05 23 16
eSg 05 23 35
Possibly northwest Russia. "
26 Ki iP 05 37 39.7
Alaska (h = 30 km), "
I ;,T
Upp iSn 07 13 24,1
i 07 13 31.1
KR ePn 07 10 ﬂh )
iPg 07 10 u47.8
iSn 07 11 16,0
iSg 07 11 23,5
D-=R80 km="25",
SKA iPg 07 11 10.9 C
isg 07 12 02,9
D= 110 lem=—33F
UME iPp 07 11 08.9
iP 07 11 13.9

cont.

cont,

26) UME i

1

Skalstugan, Gb = GSteborg, Um = Umed

07 11 L48.9
18n 07 12 00.0
iSg 07 12 16.8

hﬁo lim "..‘1"'03 .-

T_____‘WJL‘
Coast of Norway, near Bodo,,

67.4°N, 1L4.2°E.
Origin time = 0T 10 00. .

This solution, based only on
our station data, is in good
agreement with Norwegian and
Finnish data (only with a slight
revision of their phase
interpretation).

26

26

27

L 3 5
| South Baltic, 55.3°N, 15.5°E.

| Origin time = 07 36 h2.
Explosion?_ .
Solution obtained by comblnatlon
with readings at Kongsberg. It
is remarkable that in this and
some other similar cases (e.g.
June 23, 11 20, June 2k, 12 19
and the series of five
explosions on June 13) the
largest amplitudes at greater
distances are to be found in Lgl,

Sk iPKP 13 28 19,6

Um iPKP 13 28 15.k

New Hebrides Islands

(h = 650 km).

Ki iPXP 13 51 32,1

Solomon Islands (h = 15 km).

Up ip 02 36 41,0
ipP 02 36 48.0
iSa 02 45 32
ilLel 02 50 3k

microns sec

P Z' 0,1 1.5
pP Z' 0.2 1l.h
M E 1.k 18
M 7 2.0 16

Ki ip 02 36 38,0
ipP 02 36 46,0
e 02 L7 52
elLgl 02 50 L4

microns sec

pP  Z' 0.1 0.8
M E 2.5 17
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Up = Uppsala, Ki = Kiruna, Sk =
Ke = Karlskrona
1964 1964
June 27 Ki mierons sec June
cont. M N 1.0 15 cont.
M Z 2.8 16
Sk iP 02 37 09.2
Gb eP 02 37 06
Um iP 02 36 32.6 C
i(pP) 02 36 43,5
ePP 02 38 o7
eS 02 42 k6
iLgl 02 49 54
Ka iP 02 36 5T7.h4
Sinkiang, China.
h = 30 km (Up,Ki,Um),
Magn. = 5.5 (Up,Ki).
" 27 Unm iP 09 02 52,2
Honduras (h = 30 km). "
" 27 Ka iPKP 12 02 43,3
Tonga Islands (h = 600 km).
" 27 Up eP 16 55 38
Ki iP 16 56 16.8 C
microns sec
M E 0.9 20
M N 1.2 22
Un 18 17 05 5k
Ka iP 16 55 22,2
Ascension Island (h = 30 km),
" 27 Up iP 19 L4 37.1
1)
" 27 Unm iP 22 06 09.0
Kurile Islands (h = 30 km). "
" 28 ki ePg 0k 37 45
iSg o4 38 11,9
Um 1Sn ok 38 L3,2
isg ok 39 02.8
Probably northern Finland.
" 28 Up ip 11 20 56.6 "
i 11 21 00,6
Ki iP 11 21 57.7
microns sec
P Z' 0,1 1.0
Sk ip 11 21 36.5 "
Gb iP 11 20 5h4.5
Unm iP 11 21 24,0
Ka iP 11 20 30,9
Cyprus (h = 80 kn),
" 28 Up ——

cont,

M

microns sec
E 2.2 19
cont.

28

28

28
28

28

28

Skalstugan, Gb = GSteborg, Um = Umeéd

Up microns sec
M N 5.3 20

M Z 4.3 19
Ki eSKS 13 16 23
microns sec

M E 5.4 22

M N 2.3 17

M Z T.0 20
Um iPP 13 10 30
1SKS 13 16 37
ePsS 13 19 b1
iPPS 13 20 49

iss 13 25 36

New Ireland (h = 5 km).,
Magn. = 6.3 (Up,Ki).

Up iPKP 15 10 49.8
iSKP 15 13 56.3
microns sec
PKP Z' 0.1 0.5
Ki iPKP 15 10 36.0
microns sec
PKP Z' 0,1 1.0
Sk iPKP 15 10 46,2
Gb iPKP 15 10 59,6
Um iPKP 15 10 41,9
Ka iPKP 15 10 56.5
i1SKP 15 14 0ohL,8
New Hebrides Islands
(h = 220 km).
Gb eP 15 18 28
Up iP 15 28 53.3
microns sec
P Z' 0,1 0.5
Ki el 15 29 L5
Um eP 15 29 23
Southwest of Portugeal
(h = 30 km).
Up iP 17 18 08.5
Ki iP 17 18 36.5
North Atlantic Ocean
(h = 30 km).
Up iP 17 38 53,0
microns sec
P Z' 0.1 1.0
M E 0.8 17
M N 1.1 21
M Z 1.6 17
Ki iP 17 39 33.6
microns sec
P Z' 0,2 1,5
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Up = Uppsala, Ki = Kiruna, Sk

1964
June
cont.

"

7"

"

"

"

28 Ki

28

28

28

29

29

M
M
M
Gb eP
Um iP
Ka iP
ipP

<19~

Ka

17 38 L0.T7

North Atlantic Ocean.

h = 25 km (Ka).

Magn. = 5.7 (Up,Ki).

Up iP
Ki iP
Sk iP
Um iP

ipP

Unimek Island.

h =50 km (Um).

Up iP 19 19 23.3
Ki iP 19 18 28.2
microns sec
Pm Zz' 0,1 1.0
B N 0.6 15
Sk iP 19 18 55.0
Gb iP 19 19 34.7
Unm iP 19 18 56.7
ipP 19 19 0k4.0
Ka iP 19 19 k6.2
Alaska. h = 30 km (Ki,Um).
Up iP 19 43 26.9 D
Up cPKP 00 05 21
Um iPKP 00 05 08.6 C
Kermasdec Islands (h = 30 km).
Up ip 07 31 20.0
i 07 31 55.8
microns sec
P 7' 0.1 0.6
Ki iP 07 30 23.0
mierons sec
P Z' 0.1 1.0
Sk iP 07 30 51.0 C
Gb iP 07 31 30.6
Um ip 07 30 52.0
epP 07 31 Ok
Ka iP 07 31 Lk.2
Alaska. h = 50 km (Um).

Magn. = 5.8 (Up,Ki).

1964

June

"

1"

"

"

cont.

29

29

30

30

30

30

30

Skalstugan, Gb = Géteborg, Um = Unmed
Karlskrona

km).

Ki ip 10 52 19.5
ipP 10 52 28,1
Unm iP 10 52 47,9
Alaska, h = 30 km (Ki).
Up ip 20 49 21.1
Up ePKP 05 46 L7
i 05 46 51.6
Sk iPKP 05 46 Lok
Um iPKP 05 46 33.5
ipPKP 05 47 42,0
Kermadec Islands (h = 210
Ki iP 05 56 10.0
Alaska (h = 30 km).
Up iP 10 28 55.1
i 10 29 08.0
Ki iP 10 28 08.6
Um iP 10 28 30.3
Ka eP 10 29 17
Kurile Islands (h = 30 km).
Up ip 12 32 55.1
iLi 12 35 L5,7
iLg? 12 36 L3
Ki eP 12 34 36
iLg2 12 40 59
iRg 12 41 58
microns sec
M E 0.7 10
M N 0.7 13
M Z 0.5 10
Sk iP 12 33 43,1
iLi 12 37 36.2
iLg2 12 38 37.3
Gb iP 12 34 08.2
i 12 35 36.0
i 12 36 07.1
Unm iP 12 33 L8k
Ka iP 12 32 05.6
iLg2 12 34 37.7
Austria (h = 30 km).
Up e(P) 14 00 01
iPP 1% 03 L45.9
iSKS 14 10 28
eS 14 11 06
iss 14 18 09
microns sec
PP E 0.9 8
PP N 0.6 6
PP Z 1.7 7
SKS E 0.9 T
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- Up = Uppsala, Ki = Kiruna, Sk = Skalstugen, Gb = GStetorg, Um = Umed

Ka Kalrskronasa
1964 1964
June 30 Up microns sec June 30 Ki ip 15 58 52.5 C
cont. S N 6,6 15 cont. iSeS 16 08 L1
M E 10 19 microns sec
M N 16 21 P 7' 0.2 1.0
Mz 18 21 M E 3.0 16
(D = 10800 km = 98°). M N 3.6 18
Ki ip 13 59 u3.2 M 7z 6.8 1T
ippP 1k 03 29 Sk iP 15 59 27.8
e 1k ok 28 Gb ip 15 59 58.5 C
iSKS 1k 10 20 ipP 16 00 10.5
is 14 10 51 Um ip 15 59 13.6 C
iPs 14 12 22 Ka ip 16 00 01.0 C
iss 1k 17 27 ipP 16 00 1k.5
microns sec Kurile Islands. h = 50 km (Gb,Ka),
P z 1.1 6 Magn. = 6.0 (Up,Ki).
P Z' 0.3 1.5 This is the largest aftershock
PP E 1.5 8 after the main shock on June 23.
PP Z 1.5 6 The maegnitude difference M - M, =
SKS E 2.0 T 7.6 - 6,0 = 1.6, i.e. slightly
S N 5.3 1k greater than average. A possible
M E 24 20 reason is that M - Ml increases
M N 18 20 with focal depth. Thé average
M Z 31 23 o value 1.2 should then apply
D = 10550 km = 95, only to shallow shocks.
Sk e(P) 1k 00 21
iPP 14 ok 1k4.3 " 30 Up iP 18 58 21.7
Gb iPP ik ok 25,2 Ki iP 18 57 35.h4
i 14 o4 53.0 Kurile Islands (h = 30 km).
Um iP 13 59 46.9
iPp ik 03 35 " 30 Ki ip 20 00 43,5
iSKS 1k 10 2k Un iP 20 00 49,2 C
is 14 10 48 Celebes (h = 30 km),
iss 1k 17 38
Ka iP 14 00 0T.3 " 30 Up iP 20 18 31.5 C
iPP 1k ok 22,7 iPeP 20 19 00,5
Celebes (h = 40 km). ipP 20 19 5kh.7
Magn. = 6.6 (Up,Ki). is 20 26 35.0
microns sec
" 30 Up ip 15 58 43,0 P z' 0.4 0,8
microns sec (D = 7300 km = 65 1/29).
P Z' 0,1 1.0 Ki iP 20 17 46,2 C
Ki iP 15 57 56.5 ipP 20 19 06.3
Gb ip 15 59 02.5 eS 20 25 21
Unm iP 15 58 17.5 C eScS 20 27 00
Ka iP 15 59 05.9 microns sec
Kurile Islands (h = 30 km). P Z' 0.5 1.0
S E 0.7 12
" 30 Up iP 15 59 39.k C M E 0.8 19
iSecS 16 09 35 M N 0.8 18
microns sec (D = 6650 km = 600).
P Z' 0.2 1.0 Sk ip 20 18 21.7 C
M E 2.3 20 iPP 20 20 L46.4
M N 5.1 18 Gb iP 20 18 49,5 C
M Z 2.9 18 i 20 19 58.7
cont. esP 20 21 08

cont.
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Up = Uppsala, Ki = Kiruna, Sk
Ka

1964
June
cont,

30 Um ip 20
i 20

i 20

is 20

iSeS 20

Ka ip 20
ipP 20

isP 20

Sea of Okhotsk. h

(Up,Ki,Gb,Ka).

18
18
20
25
27
18
20
21

-2l

Skalstugan, Gb = GSteborg, Um = Umed
Karlskrona

06.6 C
08.5
o7

58

20
53.5 C
19.6
16.6

= 380 km

Magn., = 6.2 (Up,Ki).

Markus Bath
April 27, 1965
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UPPSALA, KIRUNA, SKALSTUGAN, GOTEBORG,

UMEA and KARLSKRONA

cont,

WPP  Uppsala  (Up): 59751.5'W, 17037.6'E; h =14 m
K1 Kiruna Ki): 67 50,4'N, 20725,0'E; h=390m
55(/4 Skalstugan (Sk): 63 34.8'N, 12 16,8'E; h =580 m
é T Goteborg Gb): 57,41.9'N, 11 58.7'E; h = 66 m
70 UME  Umed Unm): 63,48,9'N,  2014.2'E; h=16m
KL & Karlskrona (Ka): 56 09,9'N, 15°35,5'B; h = 1l m
L LB 16
1964 1964
July 1 Ki eL 00 02 July 1 Um iP 08 10 48.5
microns sec
¥ E 05 16 " (:E:) Up  ilgl 08 45 48.5
. eSn 7~ 08 4
Celebes (h = 60 km), ilgl so 08 46 57.7
" 1 Up iP 02 58 20,5 C UME iSn 75 08 42 45 4
iPP micgzn:o 46,4 is¥ ;; 08 45 02,5
sec ilgl?® 08 45 12,1
P 2" 0,1 1,2 ‘ D = 650 km = 5,99,
M E 0,6 16 Lake Ladoga, USSR,
M N 0.9 18 61.4°y, 31.8°E,
M Z 0.9 14 Origin time = 08 42 10,
Ki ig 8§ gg 23.9 c L,,§EEEEEE9H?
]11_"].01‘01‘18 sec " 1 Up iP 09 57 44.1
P 4" 0,1 143 microns sec
M E 0.7 17 M E 1.5 20
ﬁ g g.i ig M N 2,5 18
o Bt 740 M Z 2,3 18
S P_ = . Ki iP 09 56 57.5
EPP gg gg gg ; e(s) 10 05 29
g mi
Un iP 02 57 55.4 M E ci?ga igc
is 03 06 20 M N 2,0 20
Ka iP 02 58 43,1 M Z 2,8 19
Kurile Islands (h = 30 km), Sk eP 09 57 34
Magn, = 5,6 (Up,Ki), Um  iP 09 57 18,6
S
" 1 Um iP 06 11 16,9 Ka : e
. 1P 09 58 0605
n 1 Ki iP 06 14 59,5 %urile Isl?nds
y h = 80 knm),
Sk iP 06 15 26,4
Un iP 06 15 28,9 " 1 Up iP 10 03 34,1
Alaska (h = 20 ¥m). Ki iP 10 02 47.4
Sk eP 10 03 23
" 1 Um iP 07 27 36.5 Um iP 10 03 08.6
Japan (h = 70 km). ipP 10 03 21.1
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Up = Uppsala, Ki = Kiruna, Sk

D

Skalstugan, Gb = Goteborg, Um = Umed

Ka = Karlskrona
1964 1964 -
July 1 Ka iP 10 03 56,2 July (:§> Ka elgl 21 42 06 o
cont, ipP 10 04 09,1 cont, D=1090 km = 9.8,
Kurile Islands. + lake Ladoga, USGR,
h = 50 km (Um,Ka), 61,4°N, 31.8°E,
Origin time = 21 36 58,
" 1 Up eP 12 12 38 Explosion?
appears to be quite a
" 1 Up iP 13 42 01.3 general rule that, at a few
Ki iP 13 41 08,1 C hundred kilometers distance,
microns sec the most prominent phase is
P Z' 0.1 1,0 Lgl if the source is an
Sk iP 13 41 38,7 (underwater) explosion.
iPcP 13 42 13.5 Compare remark to June 26,
Um iP 13 41 35,2 1964, 07 39.
ipP 13 41 45.3
Aleutian Islands, " 1 Up ip 22 57 59,0 D
h = 40 km (Um). ePP 23 00 53
microns sec
" 1 Ki iP 13 46 27.9 P Z' 0,2 1,0
Molucca Passage Ki iP 22 57 24,6 D
(h = 30 km). iPP 23 00 00.0
microns sec
" 1 Up 1PKP 16 24 10,7 P Z2' 0,1 1.0
Un iPKP 16 23 57.5 Sk iP 22 57 55,8
Ka ePKP 16 24 22 iPP 23 00 46,2
Kermadec Islands Gb iP 22 58 18,3
(h = 30 xm). Um  iP 22 57 39,4 D
ipP 22 58 19,0
" 1 Um iP 18 21 05,0 iPP 23 00 25,2
eS 23 07 02
" 1 Xi eP 20 18 33 Ka i?P 22 58 16,8 D
microns sec iPP 23 01 23,1
P Z' 0.1 1.5 South of Japan,
Um is 20 25 42 h = 160 km (Um).
1SS 20 29 15 Magn, = 5,7 (Up,Ki).
North Atlantic Ocean
(h = 30 xm), " 1 Unm iSKS 23 13 47
ips 23 15 41
" @I UPP iSn 75 21 40 02.5 eSP 23 16 39
ilgl 0 21 40 35,6 Peru (h = 140 km).
KiIR ePn 9, 21 39 08 " 1 Um  i(SKP) 23 26 24,3
iPg 92 21 39 46,4 New Guinea (h = 180 km),
is* 1 21 40 56,9
ilgl o 21 41 12,9 " 2 Up iPp 01 29 07,0
-B=-900 Jemn==06519; ipP 01 29 12,5
SXA iPn 21 39 20,5 Ki iP 01 28 12,0 C
eSn ¢ 21 41 01 Sk iP 01 28 39.0
ilgl SO 21 41 47.0 ipP 01 28 43,2
- = [} . Gb iP 0l 29 1805
UME iPX 70 21 38 37,0 Um iP 01 28 41.1
iSn w 21 39 38,0 ipP 01 28 46,0
iIgl yo 21 39 59,1 eS 01 36 22
= =539 iPs 01 36 37
K& ePn ¢ 21 39 26 Ka 4P 01 29 30.5
cont. .+ cont,

e ———
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: Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = Gdteborg, Um = Umed
Ka = Karlskrona
1964 1964
July 2 Ka ipP 01 29 35.5 July 2 Up is LT 2% B
cont, Alaska, h = 20 km cont. microns sec
(Up,Sk,Gb, Um,ica) B M E 0.7 24
— - M ¥ 1,1 18
" @ ¥ Y004 19 27 M Z 2,0 16
eSn 7s 04 20 05 D = 7650 km = 69°,
eSg 73 04 20 24 Ki eS 17 22 33
. microns sec
UME :LPg 72 04 19 4.9 S E 0.3 8
1Sg 73 04 19 46.4 S N 0.4 11
km = 2,4% M E 0.8 14
Coast of Finland, M N 1.0 17
near Oulu, 65,0°N, 25,2°E, } M Z 1.1 17
Origin time = 04 18 2Te Un iS 17 23 18
Off coast of washlngton
" 2 Ki e 05 05 17 State, USA (h = 30 km).
i(sn) 05 06 14.7
eSg 05 06 28 " 2 Up iP 17 28 43,6
microns sec
" 2 Ki iP 05 16 30,6 M N 1,0 17
- | 05 16 36.1 M Z 1l.4 18
Ka iP 05 16 55.1 Sk eP 17 28 21
Macassar Strait Off coast of Washington
(h = 130 km), (h = 15 km).
" (::) Up iPg 11 21 17.6 " 2 Up iP 17 51 16.4
iLgl 11 21 29.9
microns sec Sk ip 05 17 55.7 C
Sg 2' 0.1 0.5 Mexico (h = 100 km),
D 120 km = 1,1°,
S 11 23 50 n 3 Ki iP 08 27 10.0
U E ip*'rpl 2 26,7 Unm iP 08 27 26,9
iLgl$ 11 23 31,0 Japan (h = 30 km).
= .
kKL S eFX Yo 11 21 52 " 3 Ki 4P 14 18 46.7 C
iLgl & 11 22 30,9 Sk iP 14 19 05,1
. Kashmir (h = 90 km),
Baltic Se: Sea, of £ coast of
Sweden, 58,9°N, 18,3°E, " 3 Ki iP 19 28 22,4 C
Origin time = 11 20 57. Un iP 19 27 56,2 C
Probably underwater i 19 28 00.1
explosion, Bthiopia (h = 60 km).
pare remark to July 1,
21 40, Comparing amplitudes n 3 Um eP 20 35 16
on Z' we find for Up that
Sg > Lgl whereas at the o 3  Ki iP 22 37 00,2
other more distant stations
ILgl > Sg, indicating " 4 Up iP 04 43 03,7 C
different attenuation for microns sec
Lgl and Sg. B Z' 0,1 0.6
u 2 Ki iF 12 24 23,5 8 4 Up Ip 11 02 573
Moluceca Sea (h = 160 km). iSKS 11 13 32
microns sec
n 2 Up iP 17 14 45.9 M E 0.4 16

cont,
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1964
July
cont.

4

-
Up = Uppsala, Ki = Kiruna, Sk =
Ka = Karlskrona

Up microns sec

M N 1,2 20

M Z l.4 21
Ki iP 11 02 31,5

eSKS 11 1% 05

esS 11. 1% 23

microns sec

P 7' D2 1,0

S E 0.9 7

S N 0,5 8

M E 1,2 21

M N 0.8 18

M Z 1.3 20 &

D = 10100 km = 91",
Sk iP 11 02 55.6
Um iP 11 02 41.6

iSKS 11 13 10

i 11 15 01
Mariana Islands
(h = 30 km).

n

cont,

Iﬂagn. = 6.0 (Up’Ki)o

Up eP 11 15 335
eS 11 19 00
microns sec
S E 0.3
M E 2,2 12
N N 1,2 12
M Z 1,2 8
D = 2050 km = 185",
Ki 1P 11 16 54.6

microns sec
M B 3.3 17
M N 1,0 13

Sk iP 11 16 20.7

Um iP 11 16 12.8
is

Ka iP

H
66.3°N, 14,6C°E,
Origin time = 13 58 48.

Um 4P 15 07 34.2
Up iP 15 50 47,2
Un 4P 19 27 05,0
[K4R  iPn 74 23 03 38,2

iPg 7z 23 03 47.2
iSn 75 23 04 26,6
iSg 73 23 04 42,0

SKA eSg 73 23 07 59

Ume iPn 74 23 04 15.8

Skalstugan, Gb = Goteborg, Um = Umed

iSn 7S 23 05 34,4
i(sX)w 23 05 49,2
i 73 23 06 lﬂss_g

Northwest Russia,
69.0°N, 30.2°E,
Origin time = 23 02 36,
Explosion?
This event, like the other
similar events in northwest
Russia, produce the largest
amplitudes in the Sg phase
at our stations., The
evidence is that the
assunption of ILgl instead
of Sg gives no satisfactory
solution., Combining this
result with statements made
under June 26, 07 39, July
1, 21 40 and July 2, 11 21,
we arrive at the following
tentative rule: At a few
hundred kilometers distance,
explosions on land produce
the largest amplitudes in
Sg, whereas underwater
explosions have the largest
amplitudes in ILgl. However,
there are clear exceptions,
and the matter remains to
be clarified.

Um iP 00 24 42,7
Up iP 03 23 28,1
Up  iP 03 24 30,1
eS 03 32 33
D = 6550 km = 59°,
Ki iP 03 23 34,7
eS 03 30 54
microns sec
S E 0.4 T
M E 0,6 17
M N 0.4 21
M Z 0,8 22
D = 5650 km = 51°,
Sk eP 03 24 04
Gb iP 03 24 41,2
Um 1P 03 24 03,4
ipP 03 24 11.9
is 03 31 45
Ka iP 03 24 53,9

Alaska, h = 30 km (Um).

Up iP 04 58 15.5 D
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'_} Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = Giteborg, Um = Umed
B Ka = Karlskrona
1964 1964
July 5 Up microns sec July 5 Sk iP 19 20 10.1
cont, M N 0,8 13 cont, ipP 19 20 21,2
M Z 0.8 13 Gb el 19 20 20
Ki — epP 19 20 30
microns sec Um iP 19 20 18,9 D
M E 0,6 15 is 19 30 35
M N 0.5 16 iss 19 35 41
M Z 0.9 17 Ka iP 19 20 39.7
Sk iP 04 58 54,5 D ipP 19 20 50.5
Um iP 04 59 05,7 Gulf of California.,
Ka iP 04 57 38.1 h = 40 xm (Xi,Sk,Gb,Ka),
Ionian Sea. Magn. = 6,3 (Up,Ki).
On Z' the amplitude ratio
" 5 Up iP 12 47 24.9 pP/P varies between 1 and
Ki iP 12 46 32,7 5 with a systematic
Aleutian Islands relation between this wvalue
(h = 30 xm). and the direction from the
source: the smallest value
n 5 Up iP 16 57 28,6 in the south and the
largest in the north.
" 5 Ki iP 18 08 07,1
ok iP 18 08 35,1 n 5 Up iP 2% 46 58,3 C
Um iP 18 08 36,7 eS 23 55 59
Alaska (h = 25 km), i 23 57 09
microns sec
" 5 Up eP 19 20 34 P Z 1.3 5
i 19 20 40.1 P Z' 0,2 0.6
ePP 19 23 47 M E 14 20
is 19 30 56 M N 21 17
iss 19 36 23 M Z 22 19 o
microns sec D = 7550 km = 68,
P N 0.3 6 Xi iP 23 46 12,2 C
P Z 0.6 5 ePa 23 50 14
P Z2' 0.4 1,7 is 2% B4 28
S E 1.6 10 iSeS 23 55 59
S N 6,6 12 microns sec
M E 9,9 17 P E 0.4 8
M N 12 20 P N 0.6 8
M Z 16 19 P Z 1.5 6
D = 9500 km = 85%°, P 2' 0,1 1,2
Ki eP 19 20 04 S E 3.9 17
ipP 19 20 14 S N 1.2 15
i 19 20 22,6 M E 29 16
eS 19 29 56 M N 15 16
iSKS 19 30 12 M Z 34 18
microns sec D = 6700 km = 60%0.
P Z' 0.4 1.8 Sk iP 23 46 48,1
pP E 0.3 6 iPcP 23 47 28,0
pP N 0.3 5 i 23 47 44,6
pP Z 0.9 6 Gb iP 23 47 20.4 C
S E 2.4 12 Um iP 23 46 33,6 C
SKS N 2,5 11 iPP 23 49 10
M E 25 16 iPa 23 50 27
M N 19 17 isS 23 55 11
M Z 30 18 o iPS 23 55 32
D = 8850 km = 79% . Ka iP 23 47 21,2
cont, Kurile Islands (h = 50 km).

Magna = 6.3 (Up,Kl)o
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1964
July

5

)
Up = Uppsala, Ki = Kiruna, Sk =
Ka = Karlskrona
1964
Up iP 23 50 08,6 July
microns sec cont,
P z' 0.2 0.8
Ki iPp 23 49 21,1
Gb iP 23 50 28,4
Um iP 23 49 43,6
Ka iP 23 50 30,3
ipP 23 B0 44,7
Kurile Islands,
h = 60 kn (Ka),
1
Up iP 23 50 48,1 C
microns sec
P Z' 0,1 0,7
Um iP 02 20 42,3
Gulf of California
(h = 30 km),
Up iP 02 27 08,7 "
i 02 27 13
i 02 27 27.8
iPP 02 30 19,8
is 02 37 29
isSs 02 43 01
microns sec "
P Z' 0.4 1.5
S E 3.4 11
S N 14 11
M E 13 19
M N 32 16
M Z 24 17 o
D = 9450 km = 85,
Ki iP 02 26 44.8
i 02 27 02,0 "
isS 02 36 42
microns sec
P E 0.4 5
P zZ 1.3 4
P Z' 0.4 1.3
S E 3,7 10
S N 6,3 11
M E 77 16
M N 51 17
M Z 98 16 o
D = 8900 km = 80,
Sk iP 02 26 46,8
i 02 26 48,8
i 02 26 55.5
Gb iP 02 27 08.1
iPa 02 33 27
isSKsS 02 37 07
is 02 37 13
Ka ip 02 27 18,2

cont.

Gulf of California
(h = 30 km).

cont.,

Skalstugan, Gb = GOteborg, Um = Umed

Magn. = 6,6 (Up’Ki)o

On 2!

characterized by relatively

the P phases are

long periods and gradual

amplitude increase with

several successive onsets,
The period increases along
the P wave train
interval about 20 sec long).

Up iP 02 38 08.
Ki iP 02 37 41,
Sk iP 02 37 52.
Unm iPp 02 37 56,
ipP 02 38 04,
Ka iP 02 37 19.
Gulf of California,
h = 30 km (Unm),
Up iP 03 21 14.
Ki iP 03 20 19,
Sk eP 03 20 47
Um iP 03 20 47,
(Alaska) °
Up ip 03 31 28,
i iP 03 30 34.
Sk iP 03 31 01.
Gb iP 03 31 40,
Unm iP 03 31 02,
ipP 03 31 08.
Ka iP 03 31 50,
Alaska, h = 25 km (Um),
ipP o7 35 14
is 07 45 16
iP'P'P' 08 21 23,
microns sec
P E 0,9 5
P N 2.0 6
P Z 4.7 6
P Z' 0,6 1.0
S E 13 8
S N 13 8
M E 43 22
M N 50 23
M Z 8l 23
D = 9650 km = 87°
Ki iP 07 34 33,
ipP 07 34 58
iS 0T 44 53
eP!'P! 08 00 47
eP'P'P' 08 21 27

(over

microns sec
P E 7.2 6
P N 3.8 6

an

1
7
6
1
0
9

4
0

0

OO~ O

3D

8

7D
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = GSteborg, Um = Umed
= Ka = Karlskrona
1964 1964
July 6 Ki microns sec July 6 Ki microns sec
cont., P Z 19 6 cont, pP Z' 0.2 1.0
P Z' 3,6 1.5 Sk iP 10 21 43,1
S E 36 9 iPP 10 23 28,6
S N 32 9 Gb iP 10 21 39.6
M E 81 23 ipP 10 22 02,7
M N 28 19 is? 10 22 16,0
M Z 80 22 o iPP 10 23 25,2
D= 9350 km = 84", Um iP 10 21 14.3
Sk iP 07 34 31,5 D i 10 21 21.4
Gb iP 07 34 44,2 D ipP 10 21 38,1
ipP 07 35 09,7 Xa iP 10 21 22,7 D
epS 07 45 21 ipP 10 21 45.9
Um iP 07 34 44,3 D igP 10 21 58.6
iPP 07 38 11 iPP 10 23 03,6
i 07 44 39 Hindu Kush, h = 110 km
iSKS 07 44 55 (Up,Ki,Gb,Um,Ka ).
is 07 45 09
ipS 07 45 22,5 " 6 Xi iP 10 51 01.1
eP'P'P' 08 21 33 Sk iP 10 50 57,9
Ka iP 07 34 55,5 D i 10 51 12,9
ipS 07 45 48,0 Un iP 10 51 10.9
eP'P'P' 08 21 38 i 10 51 31.9
Mexico. h = 100 km Mexico (h = 110 km).
(Up,Ki,Gb).
Magn. = 7.3 (Up,Ki). " 6 Ki iP 14 33 35.7
The records are of long- iPP 14 37 54.7
period character, both 5k iPP 14 38 04.0
among surface waves and Um iP 14 33 40,6 C
between P and S. This is ePP 14 37 56
the second time good records Banda Sea (h = 100 km).
of P'P'P' have been obtained
at Swedish stations (the " 6 Um iP 14 49 25.6
earlier case was May 24,
1959, at 19 30, also for an " <ii>, Ki eP 20 11 19
earthquake in Mexico). Our is 20 12 44.0
distances are just outside eT 20 16 20
the shadow-zone for P'P'P! . i 20 16 53,4
and therefore favourable, Norwegian Sea, 733°N, 9°E,
but inside the shadow-zone Origin time = 20 09 34, —
for P'P', SoluTion obtained by
combination with Norwegian
n 6 Ki iP 07 52 45,0 data,
1 6 Xi iPp 07 53 05.5 " (é) Ki eT 20 30 01
i __20 30 35,2.
L 6 Up 4P 10 21 17.4 D Norwegian Sea, 73%°N, 9°E.
ipP 10 21 40 Origin time = 20 23 20,
iPP 10 22 54 Solution obtained by
microns sec combination with Finnish
P z' 0,1 0,6 data.
Ki iP 10 21 25,0
ip? 10 21 48,3 " 6 Ki iP 20 49 00.5
eli 10 33 49 ed 20 50 26
elgl 10 35 22 eT 20 53 54
i 10 35 51 i 20 54 27,7

conte. cont,
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Up = Uppsala, Ki = Kiruna, Sk =
Ka = Karlskrona
1964
SKA eP July
is cont,

" (:EJ Ki  iP
eT$7 23 20 24

Norwegian Sea,
Origin time = 20 47 18.
Solution obtained by "
combination with Finnish

and Norwegian data.

23 15 19,2

i 23 20 45

‘sp(/-} ip 23 16 01,1
2% 7]

Norwegian Sea, 73z°N, 9C°E.

Origin time = 23 13 40,

n

Solution obtained by
combination with Finnish
and Norwegian data. In
this series of shocks in
the Norwegian Sea, the T
phases are better developed
at Ki than the P phases.

Up iP 01 39 33.5

Kurile Islands

(h = 30 km).

(ii) Ki eP 04 07 11 n
eT 04 12 02
i 04 12 48.7 "
W

eS 04 09 37
eT 04 14 53

Um iP 04 08 04,9
es 04 10 25 "
i 04 10 37
iT 04 14 51.4

Norwegian Sea (h = 30 km).
The T phases are remarkably
strong at Ki and Um but
much weaker at Sk,

Ki eP 04 48 49 .
iT 04 53 57,9
i 04 54 26,7

Norwegian Sea,

o =
" (E} k{R iPn % 06 31 1
iPg 7t 06 31 2
iSn 7y 06 32 1
iSg 73 06 32 3

SKR eSg 7% 06 35 05

UME iSn 75 06 32 57,5
iS 6 33 47,2

orthwest Russia,

cont,

Skalstugan, Gb = GOteborg, Um = Umed

68.3°N, 31,8°E.

Origin time = 06 30 06,
Explosion?

Ki el 06 50 18
i 06 50 50,8
Um i 06 51 43.6
i 06 51 52,9
el 06 53 02

Norwegian Sea,
Up iPKP 07 57 35,7 C
microns sec
PKP Z2' 0,1 0,8
Ki iPKP OT 5T 25:5 €
iSKP 08 00 07,2
microns sec
SKp Z' 0,2 1.5
Sk ePKP oT 57 27
i 07 57 36,0
iSKP 08 00 22.4
Gb iPKP 07 57 46.,2 C
Um iPKP 07 57 29.8
iSKP 08 00 17.3
Ka iPKP 07 57 48,0 C
Fiji Islands (h = 460 km).

Um iP 08 19 03.4 C

Up i(P) 10 53 38,8 D
microns sec
(p) 2z' 0.1 0.6

Ka i(P) 10 53 50,9
Up iP 13 56 19.9
Ki iP 13 55 34,2
ipP 135 55 37.7
Sk eP 13 55 52
Um iP 13 56 01.4

Off coast of Oregon.
h =15 km (Ki).

Um iP 14 03 04,2
e 14 05 07
Yugoslavia (h = 40 km),

Ki i(PRP) 15 16 09,8
Sk i(PKP) 15 16 25,0
Um i(PKP) 15 16 20,0
Up iP 15 26 07.2 C
Sk i(P) 15 24 48,2
Up iP 21 20 31,1
Ki iP 21 20 37.7
Sk iP 21 20 56,7
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o Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = Goteborg, Um = Umed
Ka = Karlskrona
1964 1964
July 7 Um iP 21 20 28,2 July 8 Ki i 12 2% 36
cont, Ka iP 21 20 36,7 cont, microns sec
Hindu Kush (h = 20 km), P Z 1.3 4
P zZ' 0.4 1.0
" 8 Ka iP 01 37 42,6 PP E 2,3 8
Crete (h = 20 km), PP N 0.5 9
PP Z 4.6 8
" 8 Ki i(sg) 01 45 19,8 PP Z' 1.3 2,0
Un e(Sg) 01 44 57 SKS B 7.0 T
SKS N 2,3 17
n 8 Um iP 05 48 11,3 S E 8.0 11
i 05 48 29,6 M E 10 21
M N 5,3 20
" 8 Up iP 07 19 23,8 M Z 16 21 o
ipP 07 19 34,5 (D = 11350 km = 102" ),
Ki iP 07 19 03,3 Sk iP 12 09 36.1
Unm iP 07 19 10,0 iPP 12 13 46,2
Tuzon, h = 40 km (Up), Gb i 12 13 25,5
iPKP 12 13 54,1
n 8 Up iP 07 59 06,9 iPP 12 14 26,5
microns sec Um iP 12 09 20.1 C
M E 1,0 25 i(pP) 12 10 08.8
M N 1.5 24 isP 12 10 19
M Z 0.8 25 iPP 12 13 38,7
Ki eP 07 58 59 iSKS 12 19 42,5
microns sec is 12 21 06
M E 1.1 22 i(ssS) 12 22 03
M N 0,6 18 i 12 23 47
M z 1.7 23 iPKKP 12 25 13,5
Um e 07 59 33 Ka iP 12 09 42.9
Molucca Passage iPp 12 13 51.4
(h = 50 km). Banda Sea (h = 170 km).
Magn, = T.1 (Up,Ki).
" 8 Um iP 12 08 30,8
" 8 Up iP 15 14 40,8 D
" 8 Up iP 12 09 30,3 C
‘ i 12 12 47,2 " 8 Unm iP 19 32 25,0
iPP 12 13 49,1
i(sPP) 12 15 04 n 9 Ki iP 00 30 31,1
iSKS 12 19 53 Alaska (h = 15 km).
is 12 21 18
microns sec n 9 Up iP 03 45 29,5
P z' 0,1 0.8 i 03 45 32,9
PP E 0,6 4 iPP 03 46 48,1
PP Z' 0,1 0.8 Ki iP 03 46 06,5
SKS E 1.5 7 Sk iP 03 46 05,1
S E 3.4 11 Um iP 03 45 44,6
M E 4,1 18 Iran (h = 60 km),
M N 9.4 21
M Z 9.4 22 " 9 Up iP 05 59 28,3
(D = 11550 km = 104°), i(pP) 05 59 36,1
Ki iP 12 09 14.2 microns sec
i(pP) 12 10 04,1 M E 0.9 23
iPP 12 13 31,6 M N 1.0 20
iSKS 12 19 %6 M 72 0.8 16
is 12 21 00 Ki iP 05 59 10.5 C

cont, cont.
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cont,
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Kiruna, Sk =
Ka = Karlskrona
1964
Xi microns sec July
P Z ! 0 Py 1 lo 0 cont,
M E 1,0 19
M N 0.8 18
M Z 1.5 18
Sk iP 05 59 35,3
Un iP 05 59 16,0 C
eS 06 09 15
Ka iP 05 59 40,2 C
ipP 05 59 51,3 "
Iuzon, h = 40 km (Xa),
1
Up iP 10 48 17,5 D
Up i(PKP) 11 41 27.5
iPKP 11 41 30,2
iPKS 11 45 11
microns sec "
PKP 7' 0.2 0.6
M E 2,2 23
M N 8,1 23
M Z 6.5 22
Ki e(PKP) 11 41 11
iPKP 11 41 19.0
iPP 11 43 52
iPKS 11 44 49
microns sec
PKP Z' 0,1 1,0
PKS E 0.8 7
PKS N 1,0 9
M E 4.5 22
M N 2,3 20
M Z 6,1 23
Sk iPKP 11 41 23,2
Gb i(PKP) 11 41 36.9
iPKP 11 41 39,0
Um i(PKP) 11 41 17.7
iPKP 11 41 26,2
iPP 11 44 15
iPKS 11 44 57
Ka i(PKP) 11 41 39,1
iPKP 11 41 42,1
Tonga Islands (h = 40 km),

Magn, = 6,5 (Up,Ki).
Multiple PKP phases, (PKP)
being of much smaller
amplitude than PKP, The
time difference PKP-(PKP)
has a tendency to decrease
with distance over our
range of stations,

Up iP
P
Ki iP

12 13 50,8
microns sec
Z' 0,1 0,6
12 13 13,7
cont,

Ki
Sk
Gb
Unm
Ka
Japan
Magn.
Up

Up

Up

Xi

Skalstugan, Gb = Goteborg, Um = Umed

microns sec

P Zz' 0.1 1.0
iP 12 13 45,8
iP 12 14 13,0
iP 12 13 30,0
iP 12 14 10.1
(h = 50 km).

= 5,9 (Up,Ki).

eP 12 41 20
e(P) 15 16 19

i 15 17 19,4
i(sg) 15 17 22.3

eP 16 55 40

e(PKP) 16 58 36

iPKP 16 58 45,8

iSKP 17 02 00,2

iPKS 17 02 12

ipPKS 17 02 42

iX 17 11 06,8
microns sec

PKP N 1.1 4

PKP Z 3.6 3

PKP Z' 0.3 0.5

SKP E 2,9 5

SKP N 5,2 4

SKP Z 19 5

SKP Z' 0.4 0.5

PKS E 11 5

PKS N 21 5

M E 6,5 20

M N 22 21

M Z 28 24

(D = 14550 km = 131°).

ip 16 55 07 C

i(PKP) 16 58 30,7

iPKP 16 58 34,7 C

iPP 17 00 15

eSKS 17 05 20

i 17 07 01

isS 17 08 06

iPKKP 17 08 22,2

iSP 17 10 02

i 17 15 45
microns sec

P Z 0,5 5

PKP E 0.6 4

PXP Z 6.2 5

PKP Z' 2,6 1,5

PP E 2,0 7

PP zZ 6.0 8

SKS E 4.0 8

microns sec
(sg) z' 0.2 0.5
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Skalstugan, Gb = GOteborg, Um = Umed

Xa Karlskrona
1964 1964
July 9 Ki microns sec July 9 Ki iP 22 07 05,0
cont, S N 6,2 10 cont. microns sec
M E 20 21 M E 0.9 20
M N 15 20 M N 0.8 22
M Z 34 22 o M Z 1.3 20
(D = 13900 km = 125°), Kurile Islands
Sk i(PKP) 16 58 36,6 (h = 30 km),
i 16 58 42.9
iPKP 16 58 45,7 n 10 Up iP 01 28 39.7
iSKP 17 01 54,2 Um ed 01 38 20
iSKKP 17 11 46.8 Atlantic Ocean (h = 30 km).
Gb i(PKP) 16 58 46,8
iPXP 16 58 54.0 " 10 Ki iP 06 57 13.4
iSKP 17 02 12.3
Um iP 16 55 17.6 " 10 Ki e 10 03 35
i(PKP) 16 58 30.1 e 10 04 35
iPKP 16 58 37,9 C i(sg) 10 04 52,3
iPP 17 00 25
e 17 01 46 n 10 Up iP 17 19 46,1
eSP 17 10 23 Kurile Islands
ix 17 11 09.8 (h = 80 km),
i 17 11 14.3
Ka i(PKP) 16 58 43,6 " 10 Up iP 20 31 12,8
iPKP 16 58 53,8 i 20 31 19,2
iSKP 17 02 12,2 microns sec
eX 17 11 03 P Z' 0,1 0.5
New Hebrides Islands
(h = 120 xm), " 11 Up iP 04 56 31,8
Magn, = 6,8 (Ki), Ki iP 04 55 49,2
The time difference between Sk iP 04 56 23,7
the small-amplitude Um iP 04 56 07.8 C
precursor (PKP) and the Japan (h = 50 km),
large-amplitude PKP
increaseg with distance " 11 Up iP 08 40 56.3 C
over the range of our microns sec
stations (compare G, Payo P Z' 0,1 1,0
Subiza and M, Bath, Geophys, Ki iP 08 40 33,3 C
J.y 8:496-513, 1964), - The i 08 40 39,2
phase X (Up,Um,Ka) could microns sec
not be reliably identified; P z' 0,1 1.0
if it is not due to another Sk iP 08 40 59.8
shock, it seems to have Gb iP 08 41 15.7
passed over the greater arc Um ip 08 40 41.2
to the resp. stations, Formosa (h = 120 km),
Magn., = 5.7 (Up,Ki),
n 9 Up iP 18 56 01,3 C
ipP 18 56 31.1 " 11 Up iP 09 54 18,0
Ki iP 18 55 10,3 Ki ip 09 53 28,3
isP 18 55 51,3 Sk iP 09 53 54,3
Unm ip 18 55 34.9 Gb iP 09 54 34,1
Ka iP 18 56 24,6 C Xa iP 09 54 45.9
Sea of Okhotsk, Alaska (h = 30 km),
h = 120 km (Up,Ki).
" 11 Xa eP 11 54 46
n 9 Up iP 22 07 52,2
cont, " 11 Up iP 12 03 27,6
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Up = Uppsala, Ki = Kiruna, Sk =
Ka = Karlskrona
1964 1964
July 11 Xi eP 12 04 10 July
cont, microns sec cont,
M E 0,3 16
Ka iP 12 03 10.4
Atlantic Ocean
(h = 30 km).
n 11 Ki iP 15 48 37.4 "
Mindanao (h = 150 km),
" 11 Up iP 17 48 39,1 C
i 17 52 37,6
microns sec "
M E 0.4 15
M ¥ 1,0 19
M Z 0.9 14
Xi iP 17 48 10.4 C "
is 17 50 58,0
eSS 17 51 13
microns sec
P Z' 0.4 1,3
M E 2,0 19
M N 0,7 16
M Z 2,8 19
D = 1700 km = 153°,
Sk iP 17 47 46.6
is 17 50 28,7
isSs 17 50 47,7
Um iP 17 48 27,3 ¢
ed 17 51 30
Ka ipP 17 48 57,0 C
Iceland (h = 20 km),
" 11 Um iPp 19 06 27.7
Mariana Islands
(h = 60 ¥m).
n 11 Up iP 20 35 44,1 C
is 20 44 02
microns sec
M E 0.6 17
M ¥ 1.4 18
M Z 1.1 17
D = 6650 km = 60°,
Xi iP 20 34 49,3 C
eS 20 42 17
microns sec
P Z 0.4 4
P z' 0,1 1,2
3 E 0,4 10
S ¥ 0.4 8
M E 1.1 17
M N 1.8 21
M Z 3.9 22 o 1
D = 5800 km = 527,
Sk iP 20 35 15,3 C
cont, "

cont,

11

12

12

12

12

Skalstugan, Gb = GOteborg, Um = Umed

Gb iP 20 35 55.5 C
Um iP 20 35 18,0
isS 20 43 07
Ka, iP 20 %36 07,0 C
Alaska (h = 40 km).
Magn, = 5.7 (Ki),
Ki iP 20 35 37,2
Sk iP 20 36 04.9
Gb iP 20 36 45,9
Alaska.,
Up iP 01 00 41,9
Ki iP 0l 01 22,8 C
Unm iP 01 01 02,4
Up iP 01 56 43,1 C
iPP 01 59 20.6
is 02 05 55
microns sec
P E 0.2 3
P Z 0,6 4
P Z' 0,2 1,0
PP Z' 0,1 1.4
S E 1.0 9
M E 1,9 20
M N 2,9 18
M z 2,6 14 °
D= 7900 km = 71",
Xi iP 0l 56 03,2 C
is 02 04 43
microns sec
P E 0.4 5
P N 0.3 5
P zZ 1,1 5
P Z' 0,1 1.0
S E 2,1 8
S N 0,7 10
M E 5.8 14
M N 5,7 13
M Z 5,1 15 o
D = 7200 = 65,
Sk eP 01 56 37 C
ipP 01 56 40,8
Gb eP 01 57 05
Um iP 0l 56 20,7 C
ipP 01 56 24,%
isS 02 05 12
Ka iP 01 57 02,7 C
ipP 01 57 06,3
Japan. h = 15 km (Sk,Um,Ka),

Magn. = 6.1 (Up,Ki),

Um iP 09 10 25.1
Alaska (h = 30 km),
Up

iP 13 52 49,5 D
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(h = 30 km),

Centre
~13-
» : Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = Goteborg, Um = Umed
Ka = Karlskrona
1964 1964
July 12 Sk iP 13 52 42,5 July 13 Up microns sec
cont, Ka* iP 13 52 23,2 cont,. P Z' 0.1 0.5
N M N 0.6 15
" 12 Up iP 20 07 44.6 D = 7000 km = 63,
Ki iP 20 07 19.2 Ki iP 11 09 00,3 C
i(pP) 20 07 27,3 ipP 11 09 26,2
microns sec is 11 17 20
M E 0.6 13 esS 11 18 11
M zZ 0,7 13 microns sec
Sk iP 20 07 55,7 P Z' 0.1 1.2
Siberia (h = 20 km), S E 0.6 9
M E 0,5 14
" 12 Up iP 20 26 09.1 C M ¥ 1.0 20
ipP 20 26 44,5 M Z 0,7 15 o
is 20 34 24 D = 6900 km = 627,
microns sec Sk iP 11 09 22,1 C
P Z' 0,2 0,7 ipP 11 09 48.4
M N 1.1 22 Gb iP 11 09 26.3
Ki iP 20 26 01,5 ¢ ipP 11 09 51,6
is 20 34 11 ipP 11 09 25.4
esdS 20 35 07 iS 11 17 18
microns sec isS 11 18 04
r z' 0,3 1,1 Ka iP 11 09 14,7 C
S E 0.4 5 ipP 11 09 38.8
M E 0.6 17 isP 11 09 50.4
M N 0.4 12 Burma, h = 110 km
M Z 0,3 13 (Up,Ki,Sk,Gb,Um,Ka),
Sk iP 20 26 24,3 C Magn., = 5.7 (KiS.
ipP 20 27 00,0
Gb iP 20 26 29,0 " 13 Up iP 12 06 23,0
Um iP 20 26 01.0 Ki iP 12 05 42,9
iS 20 34 10 Sk iP 12 05 55,2
isS 20 35 08 Gb iP 12 06 26,7
Ka iP 20 26 17,5 C Ka iP 12 06 40.1
Burma. h = 140 km Oregon (h = 30 km),
(Up,Ki,Sk,Um),
Magn. = 6,0 (Up,Ki), " 13 Ki iP 16 01 42,1
Sk eP 16 02 11
Up iPKP 21 27 28,0 Alaska (h = 25 km),
Ki iPKP 21 27 43.3
microns sec n 13 Um eS 16 33 24
PKP Z' 0.1 1.0 North Atlantic Ocean

(h = 140 ¥m).

" 13 Up iP 17 25 00.4
" 13 Xi iPKP 01 32 39,6 Ki iP 17 24 43,0
iSKP ol 35 12,1 Sk iP 17 25 04,0
Gb iPKP 01 32 55,8 Mindanao (h = 100 km),
Ka iPKP 01 32 59,1 C
Fiji Islands (h = 580 km). " 13 Up eP 21 13 12
eS 21 21 58
n 13 Up iP 11 09 06,4 C microns sec
ipP 11 09 32 P Z' 0.1 1,3
is 11 17 28 M E 0,7 19

cont, cont,
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. Up = Uppsala, Ki = Kiruma, Sk = Skalstugan, Gb = Goteborg, Um = Umed
Ka = Karlskrona
1964 1964
July 13 Up microns sec July 14 Up microns sec
cont, M N 0.7 17 cont., Pn  Z' 0,3 0,5
M z 0,9 18 o Sn 2! 0.3 0.5,
D = 7200 km = 657, D =680 km = 6.1,
Ki i? 21 13 45.4 Ki iPn 05 36 49,2
es 21 23 03 ilLgl 05 40 19,3
microns sec Sk ePbn 05 35 38
P 2' 0.1 1.0 iPg 05 36 09.6
M E 0,6 17 iSn 05 36 53.4
M N 0.4 15 iL§l 05 37 32.8
M Z 1,6 22 o Gb iP 05 34 38,4 C
D = 7850 km = 703 ., iPg 05 34 46,0
Sk iP 21 13 12,3 eSg 05 35 24
Gb iP 21 12 48,7 Um iPn 05 36 08.4
Um iP 21 13 31.9 i 05 36 16,3
is 21 22 35 iSn 05 37 45.2
iSsS 21 26 38 eLgl 05 38 43
Ka iP 21 12 53,9 e 05 38 11
i 21 12 56.0 iRg 05 39 34
North Atlantic Ocean Ka iPn 05 35 07,3 C
(h = 30 km), ipX 05 35 14,6
Magn, = 5.6 (Up,Ki). i 05 35 22,1
is¥ 05 36 10,2
" 13 Um i?P 22 07 14.1 ilgl 05 36 25,1
Ka iP 22 07 22,5 iSg 05 36 31.7
Hindu Kush (h = 120 km). North Sea, between Denmark
and Norway (h = 40 km).
u 14 Um ePS 00 12 39 At the shortest distance
Prince Bdward Islands (Gb, 290 km) Sg has the
(h = 30 km), largest amplitudes; at
the next distance (Xa,
n 14 Up iP 01 12 19.1 520 km) Sg and Lgl are
Sk iP 01 12 34,3 about equal, and at all
Um iPp 01 12 08.4 larger distances, Igl
dominates,
" 14 Xi iP 02 05 52,9
Iran,
" 14 Up iP 10 06 36,4
n 14 Ki eP 04 14 13 microns sec
Aleutian Islands, M E 0.6 20
M Z l,2 19
" 14 Up eP 05 32 20 Xi iP 10 06 41,6
Ki eP 05 31 27 microns sec
Sk iP 05 31 52,0 M E 0.7 23
Um iP 05 31 55,2 M z 0,9 23
Ka iP 05 32 43,9 Um iP 10 06 42,1
Alaska (h = 10 km), eS 10 16 02
Ka eP 10 06 33
; 14 Up iPn 05 35 26.4 C Puerto Rico (h = 50 km),
i 05 35 34
iSn 05 36 30,2 1" s
" 05 36 3% 14 Unm iP 12 57 46,3

ilgl 05 37 09
cont.
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July

14

15—
Up = Uppsala, Ki = Kiruna, Sk =
Ka = Karlskrona
1964
14 Up iP 12 59 01.3 July
Ki eP 12 58 22 conte
Sk eP 12 58 35
Unm iP 12 58 44.0
Off northern California
(h = 30 km),
Up iP 14 08 53,5
microns sec
P 7' 0.1 0,6
Ki iP 14 07 59,6
iPcP 14 08 59,6

1

cont.

14

14

14

14

microns sec

P Zz' 0.1 1.0
Sk iP 14 08 36,5
iPcP 14 09 20.6
Gb iP 14 09 14.2 C
Um iP 14 08 25,0 C
iPcP 14 09 13.6
Ka iP 14 09 17.7
i 14 09 38.3

Kamchatka (h = 40 km).

Magn, = 5.9 (Up,Ki).

Um iP 15 50
Up iP 17 30
Unm iP 17 29
Kurile Islands

(h = 30 km).

Up ePKP 18 58
Ki ePKP 18 58
Sk ePKP 18 58

West of Macquarie Island

(h = 40 ¥m),

Up iP

53.4

21.7
5643

17
14
30

23 09 17.0

cont,

14

14

15

15

15

15

Skalstugan, Gb = Goteborg, Um = Umed

Up is 23 17 31
D = 6700 km = 60%°,
Ki iP 2% 08 22,8
eS 23 15 47
microns sec
P z' 0.1 1.5
S N 0.3 9
M E 0.3 13
M N 0.4 14
D = 5900 km = 53°.
Sk iP 23 08 47,9 C
ipP 23 08 52,9
Gb iP 2% 09 28,1 C
ipP 2% 09 32,6
Un iP 2% 08 51,0 C
i 23 09 02.0
is 2% 16 42
Ka iP 23 09 39.8
ipP 23 09 45.9
Alaska, h = 20 km
(sk,Gb,Ka).
Um iPKP 2% 31 45,6

Kermadec Islands

(h = 80 km).

Unm

Un

Um

Up

iP 03 17 06,5
iP 06 41 21.6
iP 07 12 24,8
e 07 14 00

iP 07 36 59.7

microns sec

P z' 0,1 1.0
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1964
July
cont,

"

"

"

”

-16=
Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = G&teborg, Um = Umed
Ka = Karlskrona
. ) 196k g~
15 Ki iP 0T 36 06.7 C July Ki iPn 05 28 58.8
microns sec iSn 0529 55.1
iSg 05 30 l%.?
P Z2' 0.3 1l.1 D =430 km = 3,9 .
Sk iP 07 36 37.1 C 41\
Gb ip 07 37 1k.k ¢ )
s p Nort west ussia,
o ? 0T 36 33.2 € 30 6°E. Origin time =
Ka 1P 0T 37 22.8 C = 05 28 00. Explosion?
Aleutian Islands " .
16 Up iP 09 30 56.5
(h = 30 km). Um ip 09 30 37.k4
South of Japan (h = 460 km).
15 Sk iPKP 08 43 41,1 " 16 Up ip 10 48 23.2
Um iPKP 08 43 36.3 Ka iP 10 48 466 C
Santa Cruz Islands Kurile Islands (h = 30 km).
(h = 130 km).
" 16 Up eP 16 18 32
15 Up iP 09 54 36.3 Ki ——
es 09 59 08 microns sec
microns sec M E 0.6 20
S N 0.3 5 M Z 0.7 17
M E 0.4 13 Um iP 16 18 38.4
M N 0.5 16o Ka ip 16 18 21.5
D = 2900 km = 26, Indian Oceen (h = 30 km).
Ki -—
microns sec " 16 Up ip 17 b5 22.3 C
M E 0.8 16 i 17 45 23.3
M N 0.3 13 microns sec
M Z 0,6 13 M E 0.4 15
Sk eP 09 54 58 M N 0.5 12
Gb eP 09 54 09 M Z 0.7 1k
Um iP 09 55 19.8 Ki iP 17 46 24,k
Ka iP 09 5k OLk.2 C microns sec
Algeria (h = 40 km), P zZ' 0.1 1.0
Gb eP 17 45 19
15 Um iP 13 03 Ll1.7 Um iP 17 45 4ok
Ka iP 17 45 07.8
15 Up  i(P) 1k 59 55.8 Turkey (h = 60 km).
15 Up iP 19 07 27.6 C " 16 Up eSg 18 4h 22
microns sec Ka eP 18 L2 22
P Z' 0.1 0.5 isg 18 42 50.0
Sk iP 19 07 17.5 eL 18 L4 o7
Gb iP 19 07 k8.4 C A remarkable train (L) of
Um iP 19 07 02.9 surface waves of low
Ka iP 19 07 49.6 C velocity at Ka, possibly
Kurile Islands (h = 30 km). a T phase.
16 Up iSKP 05 13 k6.9 " 17 Up iP 02 39 09.6 C
New Hebrides Islands ipP 02 39 43
(h = 120 km). is 02 43 00.7
i(ps) 02 43 b5

cont.,
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’ Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = GSteborg, Um = Umed
N Ka = Karlskrona
1964 196k
July 17 Up microns sec July 17 Up microns sec
cont, P yAl 0.6 0.6 cont. P YA 0.2 007
S E 3.5 5 M N 1.0 20
S N 10 8 M zZ 1,3 20
S Z 3.3 5 Ki  iP o4 50 59.7 D
M E k.9 10 ix ok 51 oh.7
M N 5.5 7 iy ok 51 16.1
M Z 4.8 7T microns sec
Ki iP 02 40 20,5 C P zZ' 0.4 1.0
isP 02 41 13 M E 1.6 21
is 02 45 05 M N 0.7 18
isS 02 46 03 M z 1.7 19
i 02 46 34 Sk iP ok 51 35.9 D
iLi 02 49 39 ix o4 51 k2,0
1Lgl 02 50 2k 1Y ok 51 52,3
microns sec Gb iP Ok 52 11,0 D
P Z' 0,3 1.0 iX ok 52 16.8
S N 2.2 9 iy ok 52 27.8
M E 13 16 Um ip ok 51 24,1 D
M N 6.2 15 iX ok 51 28,3
M Z 6.9 16 iy ok 51 38.6
Sk ipP 02 39 k9.8 C Ka. ip ok 52 14,1 D
ipP 02 4o 21.8 iX ok 52 20,1
Gb ip 02 38 59,2 C iy ok 52 31.4
is 02 42 k45,0 Kurile Islands.
Un ipP 02 39 k44,3 Megn. = 6.3 (Up,Ki).
ipP 02 4o 17.8 There are three very
is 02 43 57 distinct phases, P, X, Y, on
isS 02 Lk 55 all our Z'-records, roughly
Ka iP 02 38 35.1 C of equal amplitude, the
is 02 k41 58,2 average time differences
Greece, h = 170 km (Up,Ki, being X - P = 5,3 sec and
Sk,Um). Magn. = 6.2 (Up,Ki). Y - X = 11.0 sec. One
sS at Um has a remarkably interpretation would be that
large amplitude on all three P is a foreshock, and that
long~period components, X is P of a new shock with
compared to the other phases, Y as pP, This gives a focal
depth of about 40 km,
" 17 Up ip 02 46 22,5 D
is 02 50 OL,.6 " 17 Up iPKP 05 13 29.6
microns sec Gb iPKP 05 13 40.3
P Z' 0.3 0.8 Un iSKP 05 16 12,8
S E 5.2 7 Ka iPKP 05 13 k2.3
Ki iP 02 46 kh,9 South of Fiji Islands
is 02 50 40,0 (h = 500 km).
mierons sec
S Z' 0.8 2,0 " 17 Unm iP 15 27 26.6
Sk ip 02 46 34,9
Gb ip 02 46 20.1 D " 17T Gb iPKP 19 28 L4,6
Unm iP 02 46 32,0 Tonga Islands (h = 90 km),
Ka iP 02 46 14,2
" 17T Up  iP 22 01 00,0
" 17 Up iP Ok 51 51.1 D i 22 01 Ok.s
iX ok 51 55,5 i 22 01 1k.1
1Y ok 52 07.3 Um ip 22 00 35.0

cont, cont.,
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = Géteborg, Um = Umed

1964
July
cont.

"

”

"

"

”"

cont,

17

17

18

18
18

18

18

Unm 1

Ka = Karlskrona

22 00 k9

)

Kurile Islands (h = 40 km),
Remarkably enough, Up 2'
exhibits the same sequence
of arrivals as for the
shock July 17, O4 51,

Up ipP
ipP
P
M
M
M
Ki iP
P
M
M
M
Sk iP
Gb iP
Um ip
ePS

Ka iP
i

Kurile Islands. h = 25 km (Up)

23 05 41,6
23 05 48,0

microns sec
Z' 0,2 1.0
E 0,5 18
N 0,7 18
Z 0.9 18
23 0k 56
microns sec
Z' 0.1 1.2
E 0.6 18
N 0.5 17
zZ 1.1 17
23 05 32
23 06 03
23 05 17
23 1k 21
23 06 0Ok
23 06 28

Magn. = 5.8 (Up,Ki).

3

Ki i 00 20 39.6

iSg 00 21 08,0
Um iSg 00 22 04,k
Um ip 00 46 38,8
Ki ePn 01 06 41

eSn 01 08 11

iSg 01 08 sg.s

D = 820 km = T.4°,
Ki eP 03 21 23
Alaska (h = 30 km),

ipP 03 45 43,8

isP 03 45 54,6

is 03 L9 37

iScP 03 52 34,7

iSeS 03 56 20

microns sec

sP Z' 0.1 0.6

S E 0.6 4

S N 0.7 U4

M E 0.4 8

M N 0.8 10

M Z 0.8 10

1964
July
cont.

1"

"

"

"

"

"

cont,.

18

18

18

18
18

18

19
19

Up
Ki

Sk

Gb

Ka

D = 2650 km = 24°,

iPp
8
ePeS

[

ipP
isP
is
i

03 46 36,2

03 51 38
03 53 06

03 53 21.L

microns sec

03 51

Dodecanese Islands.
h = 100 km (Up,Gb,Ka).
Magn. = 5,7 (Up,Ki).

Up
Ki
Un

Celebes (h = 100 km).

Up iP
Gb iP
Kamchatka (h =
Up ip
Up iP
Kurile Islands
Up iP
Ki iP
Sk iP
Gb iP
Un iP

is
Ka 1P
Alaska (h = 30
Up iP
Up iP

il

iPn

iP
eP
iP
isP

12 59
12 58
12 59
12 59

1T W
1T u

47,2
20,8
51.1
00.5
L6
31
56,4 C
12.8
24,8
43,5
59.0

12.3
58
02.8 ¢
37.8

12.6
33.7

100 km),

18 32

20 16

o4.8 C
13.8

(h = 30 km).,

23 46
23 L5
23 45
23 46
23 L5
23 53
23 k6
km).

03 57
06 06

06 07
06 07

22.5
27.8
53.3
33.1 C
56.9
56
45.5 C

17.4
53.3 C

13.8
58.8
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Up = Uppsala, Ki = Kiruna, Sk

1964
July
cont,

"

"

”

17"

n

19

19
19

19

19

19

20

~19-~

Ka =
Up  iPP 06 b8 11.6
eLgl 06 18 18

microns sec
PP Z' 0.1 0.8

Ki iP 06 06 38,3
iPn 06 07 30.9
iSn 06 13 38.2

microns sec
P Z' 0.2 0.7

Sk ip 06 07 09,0
iPP 06 08 31,2
Gb ip 06 07 22.2
iPP 06 08 L7.5
Unm ip 06 06 38.4
iPn 06 07 37.k4
iPP 06 07 51.2
i(Sn) 06 1k 07.3
Ka ip 06 07 09,2
iPP 06 08 32,1
Kazakh SSR,

Magn, = 6.0 (UpsKi)o
Underground explosion.

The explosion has evidently
produced Pn and Sn propagated
to great distances, as well

as higher mode waves.

Unm ip 06 L1 L5,k
Up iPKP 07 09 03.h4
Ki iPKP 07 08 9.k ¢
Sk iPKD 07 09 00.k
Um iPKP 07 08 55.8

New Hebrides Islands
(h = 230 km).

Up iP 12 41 Lo.7
Um iP 12 41 16,7 D
Kurile Islands (h = 30 km).,
Um i(skp) 1k 02 36
Tonga Islands (h = 30 km).
Ki -—
mierons sec

M E 0.2 13

M N 0.2 16

M Z 0.4 15
Um iP 18 23 35.1

eS 18 34 11

Mindanao (h = 50 km).

Ki i(PKP) 09 55 39.9
i 09 55 45,0

South Pacific Ocean

(h = 30 km).

1964
July

"

"

"

"

"

”

20

20

20

20

20

20

Skalstugen, Gb = G&teborg, Um = Umed
Karlskrona

Up ePKP 10 L2 37
i 10 42 47.9
Ki iPKP 10 42 17.7
i 10 42 30.3

microns sec
PKP 2t 0.2 1.0

Sk iPKP 10 42 32,5
Un iPKP 10 42 26.8
New Zealand (h = 110 km),
Um iP 12 55 52,3
Up iP 13 k0 25,2
ipP 13 hO 3107
Ki eP 13 k1 o1
Un iP 13 40 40.7

Gulf of Aden.
h = 25 km (Up).

Up eS 19 13 35
microns sec
M E 0.3 18
M N 0.6 15
M Z 0.6 18
Ki ip 19 02 17.5
ipP 19 02 25,0
eS 19 12 51
microns sec
S E 0.3 6
S N 0.6 T
M E 0.6 16
M N 0.9 19
M Z 1.5 18
D = 9450 km = 85°,
Um eSKS 19 12 55
is 19 13 17
eSS 19 18 5k

Revilla Gigedo Islands,
h = 30 km (Ki).

Up i(p) 21 58 1k.5
i 21 59 53.h4

Up iP 22 48 22,4
ipP 22 48 35.8

Aleutian Islands,

h = 50 km (Up).

Up iPKP 23 02 45,2
i 23 02 56,4

Ki iPKP 23 02 26.4

i 23 02 35.9
microns sec
PKP Z' 0.5 1.2
Sk iPKP 23 02 L1.1
Um iPKP 23 02 35.8
New Zesaland (h = 220 km).
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=20
= Uppsala, Ki = Kiruna, Sk =
Ka = Karlskronsa
1964 2 . — 1964
July KIR isg 13 23 07 29.9 July
Sk eSg——23~073h cont.
UME isn 15 23 07 43.0
iSg 73
Nordlands Fylke Norway,
66.4°N, 14,7°E.
Origin time = 23 06 01,
" 20 Um 1PKP 23 15 26,9
i 23 15 34,2
New Zealand (h = 160 km),
" 21  Up eS 01 33 10
microns sec
M E 0.7 18
M N 1.4 22
M Z 1.8 22 "
Ki el 01 22 06
eSKS 01l 32 21
is 01 32 32
microns sec
SKS E 0.3 8
S N 0.6 9
M E 1.1 17 "
M N 1.2 19
M Z 3.b 19
D = 9550 km = 86 . "
Um 18KS 01 32 38
1S 0l 32 57
188 01 38 33
Revilla Gigedo Islands
(h = 30 km),
" 21 Up iPKP 03 06 k.7
i 03 06 50.7
Ki ePKP 03 06 23
Sk iPKP 03 06 39.1
Um iPKP 03 06 34.0
Kermadec Islands (h = 430 km).
" 21 Up  iPKP ok 08 07.5 D
iSKP ok 11 2k4.6
e o4 17 55
microns sec
PKP 2' 0.6 0.7
SKP Z' 0.8 2,0
Ki e(PKP) 0L 0T 46
1PKP Ok 07 55.2
e ok 10 35
iPP o4 11 09.5
1 oh 17 12
nicrons sec
PP Z 1.1 5
Sk iPKP ok 08 01.0 "
iPP ok 11 23.9
Gb 1PKP o4 08 17.5

cont,

21

21

21

21

21

Skalstugan, Gb = GSteborg, Um = Ume&d

Gb ipPKP ok 09 08.5
Um iPKP ok 07 56,0 D
i o4 10 55
iPP Ok 11 19.6
iSKP ok 11 32.0
i ok 17 28
iSKSP ok 20 39
ePSKS ok 20 58
iss ok 29 03
Ka e(PKP) 0L 08 16
iPKP ok 08 19.5
ipPKP ok 09 11.2
iSKP o4 11 L44.3
Fiji Islands.
= 210 km (Gb,Ka).
Ki eP 07 14 27
ipP 07 1k W7.7
Sk ip 0T 1k 39.7
Un iP 07 14 58.9
El Salvador.
= 80 km (Ki).
Up iP 07 47 10.9
i 07 b7 12.4
Up iP 10 03 52.7 D
e 10 14 10
microns sec
P Z' 0,1 0.6
M E 1.5 20
M ¥ 1.8 18
M 7Z 1.7 18
Ki iP 10 02 48,3 D
eS 10 08 05
microns sec
P Z' 0.2 1.0
S E 0.3 8
M E 3.0 20
M N 0.9 16
M Z 3.9 22
D = 3600 km = 32 1/2°.
Sk iP 10 03 34,5 D
Gb iP 10 ok 18,8 D
Un iP 10 03 18.1 D
is 10 08 59
iss 10 11 05
iSa 10 11 36
iLgl 10 15 12
Ka iP 10 Ok 23.5
Laptev Sea (h = 30 km).
Magn. = 5.5 (Up,Ki).
Ki iP 11 55 10.8
Sk ip 11 55 11.7
Um ip 11 sk 59,4
Iran (h = 50 km).
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Up = Uppsala, Ki = Kiruna, Sk =
§ Ka = Karlskrona
1964
July 21 Up eP 13 25 k9
i(pP) 13 25 59.L
eSKS 13 36 00

microns sec
M E 0.8 18
M N 1.5 19
M 2 1,1 1T

Ki iP 13 25 26,4 C
eSKS 13 35 L4k
microns sec
P Z' 0.2 1.3
SKS E 0.4 9
SKS N 0.3 9
M E 3.1 18
M N 2,6 21
M Z 4,1 18
Sk eP 13 25 52
Um iP 13 25 31.7
1SKS 13 35 53
eSS 13 41 36
Ka el 13 25 56
Panay (h = 30 knm).
Magn. = 6.1 (Ki).
" 21 Um iP 20 43 52,3
" 21 Up iPKP 21 20 26.1 C
Ki iP 21 16 10.3
e 21 19 43

microns sec
M E 0.8 21
M N 0.7 23
M Z 1.0 20

Sk iPKP 21 20 23,7
Gb iPKP 21 20 33.5
Um iP 21 16 21,7
iPKP 21 20 18,2
e 21 21 00
eSKS 23127 13
i 21 30 28
Ka iPKP 21 20 32.3
New Britain (h = 60 km),
" 22 Ki iPKP 01 25 50.6
Un iPKP 01 25 48,2
Chile (h = 30 km).
" 22 Ki eP 01 59 14
" 22 Up iP o4 49 28.6
Ki iP ok 50 07.3 C
Sk iP ok 50 07.1
Um iP ok k9 45,4
Ka iP ok L9 28.3

Iran (h = 60 km),

1964
July

22

23

23

23

23

23

23
23

23

23

Skalstugen, Gb = Goéteborg, Um = Umed

Ki eP 10 45 L9
Gulf of California

(h = 30 km),

Ki iP 18 00 27.6

Alaska (h = 30 kn).

Um iP 20 L6 19.8

iP* 7e 21 09 16.3
iSn 7% 21 09 SL.T
isg 73 2110 03.7
A—=370 kn =3:37,
;3 21 11 25

Z 21 09 03.9
73 0

K1

Gulf of Bothnia, near
Finn%sh coast, 65.2°N,
25.0E. Origin time =
= 21 08 17.

__—_.__.___,_..-/
Um i(P) 02 15 15.8 D
Um iP 05 10 27.1 D
Costa Rica (h = 110 kn).
Um iP 06 LT 24,8
i 06 47 30.7
Un eP 09 33 34
i(s) 09 42 4o
Ki eP 09 51 57
eS 10 01 21

microns sec
M E 0.6 17
M N 0.5 20
M 2 0.7 1T
D = 8100 knm = 73°.

Sk iP 09 51 23.7
Unm iP 09 51 36,2
Atlantic Oceen (h = 30 km).
Um iP 13 25 34,9
Um ipP 13 28 16,1
Ki iP 14 28 34,6
Um iP 14 29 02.7
ipP 14 29 11.1
Alaska. h = 30 km (Unm).
Um ip 15 36 49,2
i 15 37 06,2
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cont,

23

23
23

D2
Uppsala, Ki = Kiruna, Sk =
Ka = Karlskrona
Ki iP 16 05 33,0
Alaska (h = 20 km).
Um iP 16 59 33.8
Up ip 19 18 09,6 D
microns sec
P zZ' 0,1 0.5
Ki iP 19 17 14,0 D
ipP 19 17 21,k
microns sec
P Z' 0.2 1.0
Sk iP 19 17 L1.2 D
Gb iP 19 18 224 D
ipP 19 18 28.1
Un 1P 19 17 42.8 D
iPcP 19 18 39.5
Ka iP 19 18 33.2 D
ipP 19 18 40.4

23

23
2k
2k

24
2k

Alaska. h = 30 km (Xi,Gb,Ka).

Megn. = 6.0 (Up,Ki).

Up i(PKP) 19 36 L47.9
Argentina (h = 130 km).
Ki iP 20 53 19.4
Un iP 01 38 35.1
Sk iP 01 52 00.3
Unm eP 01 52 15
Guatemale (h = 70 km),
Um iP 03 30 15.7 D
Up iP 07 01 k7.7 C

ePa 07 06 07

i 07 10 25

eS 07 10 k1

microns sec

P N 0.9 2

P z 1.9 2

P z' 1.5 1.0

S E 1.6 9

S N 2.2 10

M E 15 26

M N 11 19

M z 10 19

D = 7500 ¥m = 67 1/2°.
Ki iP 07 00 58.6 C

isS 07 09 15

microns sec

P E 0.8 6

P N 1.5 7

P Z 3.2 7

P 7' 0.8 1.5

196k
July
cont

"

"

7"

cont

°

3

.

ol

2k

2k

2k

2k

13 36,

Skalstugan, Gb = Giteborg, Um = Umed

Ki microns sec

S E 4,4 12

S N 2.2 10

M E 16 21

M N 16 17

M Z 26 18

D = 6650 km = 60°.
Sk iP 07 01 34.8 C
Gb eP 07 02 09 C
Un iP 07 01 21.6 C

iPa 0T 05 12

is 07 09 51

ePs 07 10 15
Ka iP 07 02 10.3 C
Kurile Islands (h = 30 km).

Magn. = 6.7 (Up,Ki).
The phase appearing on Up N
16 sec before S is worth
noting. A similar case is
observed below, July 2k,

e

07 08 49,9
07 08 36.8

Sk ip

Um iP
Kurile Islands.
Origin time = 06 58 08.
Approximate origin times in
this sequence are given i
only when USCGS has no /

report. /;
Up iP 07 14 43,6 D
Up ip 0T 23 56.9
Ki eP 0T 23 06
Sk iP 07 23 h4.0
Unm iP 07 23 30.6
Kurile Islands (h = 30 km).
Ki iP 07 45 25.8
Alaska (h = 25 knm).
Up iP 08 23 33.2 C

ePa 08 27 k2

i8S 08 32 25

microns sec

P E 1.T 7T

P N 5.5 9

P Zz 11 9

P z' 1.0 1.0

S E 9.3 1k

S N 8.5 10

M E 35 18

M N T5 17

M Z Tl 17

D = 7450 km = 67°.
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1964
July
cont,

A

"

”

"

cont.

2k

2k
2k

2k

2k

Ki

Sk
Gb

Um
Ka

is

23~

Ka Karlskrona

08 22 L4 b ¢

08 26 19

08 30 54

08 31 07
microns sec

08 23 20.k4
08 23 54,0
08 33 20,3
08 23 07.3
08 23 55.8
08 23 57.h4
08 25 55.1
08 33 25.1

Kurile Islands (h = 30 km),
Megn. = 7.0 (Up,Ki).

In this series of Kurile
Islands shocks, PZ' at our
stations is characterized by
a small, slow beginning
followed within less than

2 sec by a sharper and much
larger onset.

Up

Up

Ke

iP

iP

i(pP)

P
ip

08 28 00.k4

08 28 12,6 C
08 28 22,0
microns sec
Z' 0,1 0.6
08 28 34.1

Kurile Islands.
Origin time = 08 17 18.

Up iP 08 4o 45,k C
microns sec
P 7' 0.1 0.6
Ki ipP 08 39 56.5
Sk iP 08 Lo 32,3
Unm ip 08 40 19.3
Kurile Islends (h = 20 km).
Up iP 09 11 26,0 D
ipP 09 11 36.5
Ki iP 09 10 37.1
Sk iP 09 11 12.3
Unm iP 09 10 59.4

1964
July
cont.

"

"

"

2k

2k
2L
2L

2l

2k
2k

2k

2k

Kurile Islands.
h = 40 I (Up).

Skalstugen, Gb = Gdteborg, Um = Umed

Origin time = 09 00 3G.

Up
Sk
Un

Kurile Islands.

iP
iP
iP

o

"

=

09 12
09 12
09 12 :

9
3

~3 &O\O

NS W

L]
L3
”

Origin time = 09 01 55.

Ka iP 09 16 L40.6
Up ip 09 18 00.9 ¢
Up iP 09 18 25.8
Ki ip 09 17 37.1
Sk eP 09 18 13
Gb iPp 09 18 L46.9
Um ip 09 17 59.5
Kurile Islands (h = 30 km).
Up iP 09 27 56.5
ipP 09 28 08.0
microns sec
P zZ' 0.2 1.0
pP Z' 0.3 1.2
Ki iP 09 27 07.9
microns sec
P Z' 0.1 1.0
Sk iP 09 27 43.8 C
Go iP 09 28 18.0
ipP 09 28 27.8
Un iP 09 27 30,8 C
Ka iP 09 28 20.7
Kurile Islands.
h = 40 km (Up.Gb).
Magn. = 5.9 (Up,Xi).
Up iP 09 46 09.6 C
Up iP 09 46 15,1
Ki ip 09 45 26,2
e 09 45 L3
Sk eP 09 46 02
Um iP 09 45 L8.7
Kurile Islands (h = 30 km).
Up 1P 10 13 12.0 C
microns sec
P Z' 0.1 0.7
Xi iP 10 12 23.L
Sk iP 10 12 59.1 C
Gb ip 10 13 32.5 C
Um iP 10 12 k6.3 C

Kurile Islands (h = 30 km).

Up

iP

11 03 33.k
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. Up = Uppsala, Ki
1964
July 24 Um
" 2k Up
Ki
Sk
Um

" 2k Up

Ki
Sk

Gb
Unm

24~
Ka = Karlskrona
ip 11 07 k42,8
iP 11 08 1k.0
microns sec
P Z' 0.1 1.0
ip 11 07 k7.5 C
microns sec
P Z' 0.2 1,0
iP 11 08 11.7 C
iP 11 07 58 TC
Mariana Islands (h = 40 km),
Megn. = 6.1 (Up,Ki).
iP 12 20 22.9
ipP 12 20 27.8
microns sec
P Z' 0,1 0.6
ip 12 19 34.0
iP 12 20 09.8
ipP 12 20 14,7
iP 12 20 43.9
ipP 12 19 56.1

Kurile Islands.
= 20 km {Up,Sk).

" 24 Up iP 12 46 54,6
microns sec
P Z' 0.2 0.7
M E 1.0 26
M N 1.1 18
M Z 1.1 18
Ki iP 12 46 06,2
microns sec
M E 0.6 15
M N 0.8 18
M Z 1.6 20
Sk iP 12 46 k2,5
Gb iP 12 47 14,9
Um iP 12 46 28.9
Ka iP 12 b7 18.4
Kurile Islands (h = 30 km)
" 2k  Up iP 12 47 15.9
microns sec
P Z' 0.1 0.8
Gb ipP 12 W7 36.5
Um iP 12 46 49.8
Kurile Islands.
Origin time = 12 36 21.
" 24 Up ip 12 47 Lb,1
microns sec
P z' 0.1 1.0
Sk ip 12 b7 31.1
Gb eP 12 48 05

cont.

196k
July
cont.

"

”

2k

2

2k

2k
2k

Um ip 12 47 18,5
Kurile Islands.
Origin time = 12 36 k9.
Up iP 13 36 12,9 C
e 13 L& 49
eS 13 45 03
microns sec
P N 0.5 L4
P Z 1.0 L
P 7' 0.4 0.7
S E 0.2 5
S N 0.9 9
M E 3.6 26
M N 3.4 19
M Z 2.6 20
D = 7500 km = 67 1/2°,
Ki iP 13 35 24.0 C
is 13 43 ko
microns sec
P E 0.5 7
P N 0.6 T
P zZ 1.2 6
P 7' 0.9 2.2
s E 1.1 11
s N 0.6 9
M E L.5 20
M N 3.6 22
M 7 9.2 21
D = 6650 km = 60°.
Sk ip 13 36 00,3 C
Gb ip 13 36 33.k C
Un ip 13 35 46.6 C
iPa 13 39 48
eS 13 bk 11
Ka ip 13 36 35.7 C
Kurile Islands (h = 30 km).
Magn, = 6.2 (Up.Ki).
Um iPKP 1L 06 22.6
Solomon Islands (h = 60 km).
Um ip 14 23 1.k
Up iP 14 36 54,4
microns sec
P 7' 0.1 1.0
Ki iP 1k 36 05.4
Sk iP 14 36 41.3
Gb iP 1k 37 15.2
Um iP 14 36 28.0
ipP 1L 36 33.5

= Kiruna, Sk = Skalstugan, Gb = GSteborg, Um = Umed

Kurile Islands.,

h =

20 km(Um).
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Up = Uppsela, Ki = Kiruna, Sk = Skalstugan, Gb = GSteborg, Um = Umed
Ka = Karlskrona
1964 1964
July 24 Up iP 14 58 38,8 July 24 Um iPa 17 17 22
. i 14 58 43,3 cont. is 17 21 k1
Ki iP 14 57 49,9 Ka iP 17 14 05.1 C
Sk ip 14 58 25,k C Kurile Islands (h = 30 km).
Um 1P 14 58 12.3 Magn, = 6.6 (Up,Ki).
i 1k 58 21.7
Kurile Islends (h = 30 km). " 24 up iP 17 16 29,9
T —— T PR s e e e T
" 2k Up iP 15 k2 33,2 " 2h  Up ip 17 16 55.9
microns sec
" 2h uUp iP 16 33 03.0 C P Z' 0.2 1.0
Sk iP 17 16 43.3
" 24  Up iP 16 45 22,6 C Gb iP 17 17 16.8
microns sec Un iP 17 16 30.0
P Z' 0.1 0,6 Ka, iP 17 17 17.T C
Ki ip 16 4k 33.8 Kurile Islands. /
microns sec Origin time = 17 06 Ol. )
M E 0.4 1k B
M N 0.5 17 " 2h  Um iP 17 20 10.8
Sk ip 16 k5 09.7 C
Gb iP 16 45 43.5 " 24  Up iP 17 28 27.5 D
Um iP 16 Lk 56,5 C Kurile Islands (h = 30 km).
is 16 53 29 ‘
Ka iP 16 L5 46,6 " 24 Up iP 18 01 37.3 C
Kurile Islands (h = 30 km). microns sec
P Z' 0.1 0.6
" 24 Up iP 17 13 k2.6 C Ki iP 18 00 48.5
is 17 22 32 Sk ip 18 01 24,5
iSes 17 23 36 Gb ip 18 01 58.4
microns sec Kurile Islands.
P N 1.2 L4 Origin time = 17 50 bL2.
P 7 2.0 L ST
P 7' 0,9 0.9 " 24 Um iP 18 58 skh.h
S E 0.4 L
8 N 2.8 10 " 24 Up iP 19 00 58.5 C
M E 16 25 microns sec
M N 13 19 P z' 0.1 1.0
M Z 19 17 Ki ip 19 00 09.8 C
D = 7500 km = 67 1/2°. sk iP 19 00 45.8 C
Ki iP 17 12 sk.2 C Gb ip 19 01 19.5
is 17 21 08 Um iP 19 00 32.0 C
nicrons sec Ka eP 19 01 22
P E 1.1 4 Kurile Islands (h = 30 km).
P N 1.2 8
P 7 3.4 8 " 2L Up iP 19 02 58.6
P 7' 1.4 2.5 microns sec
S E 2,9 13 P zZ' 0.1 1.0
S N 2.2 11 Ki iP 19 02 09.9
M E 23 22 Sk iP 19 02 45.9
M N 17 =22 Gb ip 19 03 19.1
M Z 37 21 Um iP 19 02 32.6 C
D = 6650 km = 60°. Kurile Islands (h = 30 km).
Sk iP 17 13 29.9 C
Gb iP 17 1k 03.0 C " 2Lk Up iP 19 06 10.1 C
i 17 14 0k,.3 ipP 19 06 21.0
Um iP 17 13 17.0 C

cont,

cont.
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Up = Uppsala, Ki = Kiruna, Sk

1064
July
cont.,

1"

”

"

1"

"

"

n

”

2h

2L
2k

2k

2k

2k

25

25

25

—26-

Ka

Up microns sec

P Z' 0,1 0.8
Ki iP 19 05 21,3
sk iP 19 05 56.8
Gb ip 19 06 31.0
Un iP 19 05 44,1 C
Kurile Islands.
h = 40 km (Up).
Um iP 19 46 49,5
East of Japan (h = 70 km).
Up iP 19 57 08,0 C
Um iP 20 29 40,3

i 20 29 u47.8
Ki iP 20 33 21.0

eS 20 36 53

microns sec

M E 0.3 13

M N 0.3 15

M Z 0.8 16
Sk ip 20 34 09,6
Um ip 20 34 05,2 C
Svalbard (h = 30 km).
Up eP 22 05 19
Ki ip 22 0k 23.9
Sk iP 22 0k 51,9
Um iP 22 ok 52.7
Alaske (h = 10 km).
Up iP 22 22 33,1

mierons sec

P Z' O.l O‘9
Ki iP 22 21 Lh,5
Sk iP 22 22 19.8
Gb ip 22 22 53.9
Un iP 22 22 06.7
Ka iP 22 22 55.9
Kurile Islands (h = 30 km).
Up iP 01 43 b5.1
Ki iP 01 k2 52,5
Gb iP 01 Lk 05.h4
Um iP 01 43 16.7
Kamchatka (h = 70 km).
Up iP 02 26 58.8

i(pP) 02 27 12,0
Ki iP 02 26 10.5
Sk iP 02 26 45,9 C
Unm iP 02 26 33.1
Kurile Islands (h = 30 km),
Up iP o4 06 7.9 C

196l
July

"

"

"

cont.

25
25
25

25

25

Ki
Up
Up

Ki

Um

Ka
Tonga

Up

Ki
Sk

Gb
Um

Ka

Skalstugan, Gb = GSteborg, Um = Umed
Karlskrona

eP ok 35 35
iP 07 23 46,7
ePKP 12 39 15
i 12 39 26.4
iPKP 12 39 09.3
i 12 39 17.9
iSKP 12 k2 11.4
microns sec
SKP Z' 0.1 1.8
ePKP 12 39 16
18KP 12 42 24,8
ePKP 12 39 2k
Islands (h = 210 km).
iP 18 15 06.9
ipP 18 15 18.6
microns sec
P Z' 0,1 1.0
iP 18 1k 18.7
iP 18 14 5k4.5
ipP 18 15 05.5
eP 18 15 28
iP 18 14 Lo.6
i 18 1b4 46.5
eP 18 15 31

Kurile Islands.
h = 50 km (Up,Sk).

Up

Ki

Um

eP
ePP
eSKKS
ePS

M

M

M
ePKP
iPP
eSKS
eS
ePS

iP
ePKP
i
iPP
iPS

= 1300

19 45
19 50
19 57 30
20 00 06
microns sec
3.1 20
5.0 22
6.8 21
19 49 k49
19 50 53
19 56 41
19 58 41
20 00 34
crons sec

51
34

N ==

mi
Z
E
N
E
N
Z
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = Géteborg, Um = Umed

Ka = Karlskrona

1964
July 25 Ka ePP 19 50 17
cont, Chile (h = 25 km).
Magn. = 6ch (Up,Ki)o
n 25 Up  eSKS 21 53 35
microns sec
M E 1,0 22
M N 1,1 22
M Z 1.9 23
Ki el 21 L2 Lo
i(pP) 21 43 02.8
i8KS 21 53 20
microns sec
(pP) Z' 0.2 1.5
M B 241 21
M N 1.8 23

"

n

"

26

26

26

IKIR.

[ SKA eSg 7%

M % 31 22
Halmahera (h = 20 km).
Magn. = 5.8 (Up,Ki).

isn 15 oL 27 LL.6
isg 73 ok 28 05.3
ok 30 36
UM E iSg 73 0L 29 00,5
forthwest Russia,

67.5°N, 30,4°E,

Origin time = Ok 26 00.
Explosion?

o e—

Ki isn 7 ok 57 4B8.0

: eSg 7P ob
SKA eSg 05 00 39
UME eS : ok 59 Q

o ussia,
67.5°N, 30.4°E.

Origin time = 04 56 00.
Explosion?

NOTthwest Russia,
67.5°N, 30.4°E.

Origin time = 05 32 00.
Explosion?

Gb iPKP 06 47 06.3
Fiji Islands (h = 560 km).
Um iP 09 33 05.8

i 09 33 17.1
Up iP 11 55 31.9 D
Ki iP 11 54 k0.1

1964
July

i

cont.

26
26

26

26

26

26

27

(=)

Up ip 11 55 56.9

Ki iP 11 55 03.0

Unm iP 11 55 29.4

Aleutian Islands

(h = 100 km),

Um iP 13 54 49,1

Ki iP 14 08 38.6

Sk iP 14 08 24.8

Gb iP 14 08 25.1

Ecuador (h = 40 km).

Up iP 18 45 30.8 C
i 18 45 43,k

microns sec
P zZ' 0,2 0.7

Ki iP 18 k4 k2,7 C
microns sec
P %Y 9.1 0.9
M E 0.4 1k
M N o.,4 18
M Z 0.7 17
Sk iP 18 45 18,2
Gb iP 18 45 51.5
Unm iP 18 45 04,8 C
i 18 45 09.3
Ka iP 18 h5 53.5

Kurile Islands (h = 30 km)
Magn. = 6.0 (Up.Ki).

Ki iP 18 45 27.0
Gb iP 18 46 L40.6 C
(Alaska).
Up iP 19 55 06.8 C
microns sec

P z' 0.1 0.8
Um iP 19 54 L1.b4
Ka iP 19 55 28.5 C
Kurile Islands (h = 30 km).
Up iP 20 37 37.h4
Ki iP 20 37 20.5
Talaud Islands (h = 30 km).
Up iP 00 25 25.9 C
Gb iP 00 25 4T.2
Ka iP 00 25 53.9 C

Kamchatka (h = 10

Ki K

iPn 74 05
isn 7¥ 05
iSg 713 05

km) .
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = GSteborg, Um = Umed
Kea = Karlskrona

Y

1964 . 1964
July <:::) i D-=—S00—km=H5" July 27 ki microns sec
cont. cont. M N 1.7 18
M Z 3.2 20
D = 6700 km = 60 1/2°.
Northwest Russlz, Sk iP 23 11 20.8
67.8"N, 32.0°E. Gb  iP 23 11 52.8
Origin time = 05 52 55, Um ip 23 11 06.0 C
Explosion? is 23 19 39
* In this as well as some Ka iP 23 11 55.1 C
similar events, the agreement Kurile Islands (h = 30 km).
between the phases at Ki is Magn. = 5.8 (Up,Ki).
not quite satisfactory, using
Jeffreys-Bullen's travel-time " 28 Up iP 00 36 17.6
tables. A better agreement Unm iP 00 35 51.k4
between the phases at Ki is Kurile Islands (h = 30 km).
achieved by assuming them to
be Pn, Sn and Lgl with resp. " 28 Unm iP 02 0k 32.6
velocities of 8.3, 4.5 and
3.54 km/sec., However, this " 28 Up iP 02 06 Lk,1
interpretation is in conflict Ki iP 02 07 k2.9
with readings at Um and Sk. Gb iP 02 06 39.9
Cyprus.
" 27 Up iP 15 4k 53.8
microns sec " 28 Ki e(Pg) 05 20 56
P Z' 0.1 1.0 i(Pn) 05 21 00.5
Ka iP 15 45 16.3 i(sg) 05 21 09.6
Kurile Islands (h = 30 km). i(sn) 05 21 13.5
" 27 Up iP 18 34 4k,0 " 28 Up ip 06 30 29.5
Kurile Islands (h = 30 km). Ki ip 06 29 k2.9 C
Gb iP 06 30 50.2 C
" 27 Up iP 19 k2 12.7 Um iP 06 30 0L4.3
Ki ip 19 41 24,3 Kurile Islands (h = 30 km).
Um iP 19 L1 k6.8
Kurile Islands (h = 30 km). " 28 Up iP 08 31 26.3
Chile-Bolivia (h = 160 knm),
" 27T Gb iPKP 21 19 47,2
Ka iPKP 21 19 58.3 " 28 Ki iPKP 12 k2 21.2
Tonga Islands (h = 160 km). Sk iPKP 12 42 31.6
Ka iPKP 12 k2 27.6 D
" 27 Up iP 23 11 32.3 C Southwest of Tasmania
is 23 20 35 (h = 30 km).
microns sec
P Z 0.4 3 " 28 Up ip 18 3k 59.2
P 7' 0,1 0.9 Un iP 18 34 33.3
M E 0.6 16 Kurile Islands (h = 30 km).
M N 1.4 17
M Z 1.3 16 " 28 Up iPKP 18 59 L40.3
D = 7550 km = 68°. i 18 59 45,7
Ki iP 23 10 44,0 i 18 59 50.7
eS 23 19 03 microns sec
microns secc PKP Z' 0.4 1.5
P Z 0.5 T M E 1.7 18
P Zz' 0.1 1.0 M N 3.4 19
s E 0.5 11 M Z k.5 20
M E 1.5 18 Ki ePKP 18 59 43

cont, cont.
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{ Seismological Institute
v Uppsala
SEISMOLOGICAL BULLETITN
UPPSALA, KIRUNA, SKALSTUGAN, GOTEBORG,

UMEA and KARLSKRONA

Uppsala (Up): 59°%51,5'N, 17237.6'E; h=14n
Kiruna (Ki):  67050.4'N, 20025,0'E; h=390m
. _Skalstugan §Sk3: 63 34,8'N, 12 16,8'E; h = 580m
GoT cstebors 6b):  57041.9'N, 11°58,7'E; h =66 m
Umea 2Um§: 63°48.9'N, 20°14,2'E; h = 16 m
[((§ Karlskrona (Ka): 56°09.9'N, 15°35,5'E; h=1lm
AUGUST 1,05% 193¢
1964 1964
Aug., 1 Ki iP 00 07 30,1 Aug, 2 Up iP 00 50 47.1
iS 00 08 45,1 '
eT 00 12 37 " 2 Ki iPKP 02 39 14,5
i 00 13 14.5 Sandwich Islands
D = 800 km = 7°, (h = 90 km).,
Sk iP 00 08 06,0
Un iP 00 08 17.4 " 2 Up iP 0% 14 50.6
Norwegian Sea (h = 30 km), Ki iP 03 13 56,1
microns sec
" 1 Ki iP 00 54 43,5 C P z' 0.1 1.0
Sk iP 00 54 59,5 Sk iP 0% 14 24.1
Un iP 00 54 32,3 Alaska (h = 30 km),
Ka iP 00 54 38,9 C
Hindu Kush (h = 150 km). n 2 Ki ePn 05 05 50
isSn 05 06 45.6
" 1 Ki iP Ol 02 33,1 D eSg 05 07 05
is 01 03 49.0 Probably northwest Russia.
eT 01 07 36 Explosion?
i 01 08 18.0
D = 800 km = 7°. n 2 Up iPP 18 32 46,7
Sk iP 01 0% 08,8 microns sec
eS 01 04 51 PP Z' 0.1 1.0
D = 1050 km = 93°, Peru-Bolivia (h = 5 km).
Unm iP 01 03 20.3
Norwegian Sea (h = 30 km). n 2 Up is 08 55 23
microns sec
" 1 Ki ePn 05 12 05 S E 0.3 5
iSn 05 13 00,3 M E 0.8 18
iSg 05 13 22.7 M N 1,0 17
D =500 km = 4,59, M Z 1.1 18
Um iSg 05 14 45.1 Ki iP 08 45 54.0
Northwest Russia, is 08 53 41
Orgin time = 05 10 54, microns sec
Explosion? P Z' 0.1 1.0
S E 1.1 13
" 2 Ki iP 00 25 12,9 M E 1.5 20
Kamchatka (h = 30 km), M N 1.2 19
M Z 2,3 19
D = 6200 km = 56 .

cont,



Up = Uppsala, Ki = Kiruna, Sk

N mational From the ISC collection scanned by SISMOS
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Ka
Sk iP 08 46 19,9
Gb 08 46 58,7
Um eP 08 46 22
isS 08 54 32
iSeS 08 56 10
Ka iP 08 47 10.4

Alaska (h = 30 km).
Magno = 5.6 (Up,Kl).

Up iP 10 44 23.9
microns sec
P ZV 0.1 1.0

Ki iP 10 45 50,2
Sk iP 10 45 02.4
Gb eP 10 43 48
Um iP 10 45 09,3 C
Italy (h = 30 km),
Ki iP 16 27 58,7
Up is 02 09 12
microns sec

S E 0,2 5

M E 0.5 18

M N 1.1 19

M Z 0,9 18
Ki eP 01l 59 52

is 02 09 14

microns sec

S E 0,9 10

M E 1.8 18

g N 0.9 19

M Z 3.2 20 ”

D = 8050 km = 725 .
Sk eP 01l 59 37
Um iP 01 59 54.6

i 01 59 59,0

i 02 09 07

isS 02 09 19

i 02 09 23%
Dominican Republic
(h = 5 km).
Magn. = 53T (UD,K:L)-
Up iP 04 16 03,2
Ki iP 04 15 14,3 D
Kurile Islands (h = 30 km).
Up iP 07 56 36.8 C

ipP 07 56 48,7

is 08 06 21

microns sec
P Z' 0.2 0.9

3

3

A

3

Skalstugan, Gb = Goteborg, Um = Umed
Karlskrona

Up microns sec
M E 1.4 19
M N 7.5 24
M Z 4.6 18 o
D=2850km=TT .
Ki iP 07 56 14,1 C
ipP 07 56 25,9
eS 08 05 40
microns sec
P 0.6 5
P 0.2 140
S 0.4 11
M 2,6 20
M 3.0 18
M 2,3 19 &
D = 8150 km = 735 .
Sk iP 07 56 40.9 C
Gb iP 07 56 56.1 C
Um iP 07 56 22,1 C
ipP 07 56 32,1
iPP o7 5% 1l
iPa 08 00 47
eS 08 05 53
Formosa., h = 40 km
(Up,Ki,Um).
I\'Iagn. = 6]0 (Up,Ki).
Ki eP 10 54 14
Sk iP 10 53 5T7.4
Um iP 10 53 45.4
Ethiopia.
Um i(P) 12 22 47,2
i 12 23 04,8
Unm e(P) 14 24 24
Ki iP 17 05 54,1

Alaska (h = 20 km).

G gpr e
sk 1

19 10 22,61
19 09 44.6
iSg 19 10 58.5
Gb  iPg 19 08 35,0
isg 19 08 54,0
Ka eSg 19 10 11—

kagerack, 58,6%, 10,1C°E,

&

Origin time = 19 08 09,

PP i(sg) 19 11 45.8

SKA iSg 19 12 12,2 .
iPg 19 09 47.8
iSg

Ka is

Skagerack, 58.6
Origin time

19 10 06.9

19 09 22,
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Up = Uppsala, Ki = Kiruna, Sk

Ka Karlskrona
1964 :
Aug. (Cg} Up iPg 02 42 48,1 Aug,
’ iSg 02 43 22,8 cont.

1| Sinternational From the ISC collection scanned by SISMOS

.

1964

microns sec
Sg 2' 0.1 0.5
D= 300 km = 2,7°,
Ki eLgl 02 46 48

Skalstugan, Gb = Goteborg, Um = Umed

Um is 17 43 11
iSeS 17 44 32

Ka iP 17 35 38.2

Kurile Islands., h = 40 knm

(Up,Ki,Sk,Gb,Um).

Magn., = 6,0 (Up,Ki).

iSg 02 AT 01.4 The USCGS depth of 101 km
& e(Lgl) 02 45 is not confirmed by our
L TUME 1S 02 44 49.0 observations.
ePg 02 43 18
ng 02 44 1366_ﬂ " Un eP 18 03 33
sel, the Balti i Up ip 20 48 22,2
Sea, 58.5°N, 22,19F,

Origin time = 02 41 54, L Up 1P 23 25 11.3
Explosion? Ki iP 2% 25 56,0
gl begins to emerge at microns sec

distances between 750 and P Z' 0.1 0.9
800 km but is not observed M E 0.9 22
at shorter distances. M N 0,7 23
M Z 1l.6 22
" 4 Up e(P) 08 43 57 Un eP 23 25 33
e 23 33 22
" 4 Up iP 17 35 14.4 D Ka iP 23 25 00.8
ipP 17 35 24.9 i 23 25 09,2
eS 17 43 58 Iran-Iraq (h = 30 km).
iSes 17 45 01
i 17 45 39 " Up iP 04 36 25.8
microns sec microns sec
P N 0.4 3 P Z' 0,2 0,9
P z' 0,3 1,0 Ki iP 04 35 56,7 C
S E 0,2 3 Sk iP 04 36 26,1
M E 0.9 24 Gb iP 04 36 45.9
M N 1,6 20 Unm iP 04 36 08,2
M Z 1.9 23 Ryukyu Islands
= 7350 km = 66° (h = 140 km).
Ki iP 17 34 26, 6 D
ipP 17 34 38.8 i Ki iP 05 19 53.7
ePa 17 38 06 Philippine Islands
is 17 42 32 (h = 20 km).
iSeS 17 44 07
microns sec " (ij:} Ki ePn 05 30 15
P Z 0.8 4 iSn 05 31 16.4
P Z' 0.1 1.0 iSg 05 31 33.7
S E 1,0 9 D = 500 km = 4.5°,
M E 2,3 22 Sk e 05 33 17
M N 1.8 19 iSg 05 34 08,8
M Z 3.8 20 (}mng- iSn 05 32 00
Sk eP 17 35 03 D =720 km = 6.5°,
ipP 1T 35 12.5 Northwest Russla,
Gb iP 17 35 3540 68.0°N, 32,3°E,
ipP 17 35 46.5 Origin time = 05 29 05,
Um iP 17 34 48,2 D Explosion?
ipP 17 35 00,1 e

cont.

cont.

Up  iPKP 11 25 19.8 C
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = Goteborg, Um = Umed

o

Ka Karlskrona
1964 1964
Aug, 5 Up i 11 25 24,9 Aug., 5 Gb iPKP 11 25 25,3 D
cont. i(pPKP) 11 26 34 cont. i 11 25 33,3
i 11 35 22.0 i 11 25 45.1
i 11 35 38,5 i(pPKP) 11 26 34.7
microns sec Um iPKP 11 25 13.8
PKP N 0.5 3 ipPKP 11 26 08
PkKP Z 1,8 3 iPpP 11 28 28.6
PKP Z' 0.5 0.5 i 11 34 56
M E 1,7 22 iss 11 47 O7
M N 2,1 25 Ka iPKP 11 25 25,6 D
M Z 1.5 23 o i 11 25 33.9
(D = 16650 xm = 150" ). i 11 25 46,2
Ki iPKP 11 25 03.0 i 11 26 47.6
iPP 11 28 20,5 South of Kermadec Islands
iSKP 11 28 41 (h = 240 ¥m).
e(SKKS) 11 34 38 PKP exhibits an interesting
microns sec multiplicity on the Z!
PKP Z 1.1 5 records in the way that
PXP Z' 0.3 1.7 over the rangg o
PP Z' 0,2 1.4 stations (144 -154 ) a
SKP E 0.9 4 long-period component
SKP N 0.4 9 (period = 2.0 sec)
M E 0.8 16 gradually emerges and
M N 0.9 21 precedes more short-period
M Z 1.7 23 components (period = 0,5~
(D = 16000 km = 144°), 1.5 sec) at the more
Sk iPKP 11 25 16,8 distant stations, as
i 11 25 31.8 summarigzed in the following
ipPKP 11 26 15.5 table:
e 11 35 23

cont,

Station Distance ILong periocd Short period Interval

deg sec sec sec
Ki 144 no separation observable
Um 146 " n "
Sk 149 2,0 (1.5) 2.6
Up 150 2,0 0.5 5.1
Gb 154 2,0 0.8 8,0

Ka 154 2.0 1.5 8.3

The long-period PKP may be related to the Pi phase, reported by G. Payo Subiza
and M. Bath (Geophys. J., 8:496-~513, 1964), but here observed for a different

distance range,
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = Goteborg, Um = Umed

Ka Karlskrona
1964 1964
Aug, 5 Up  iPKP 22 42 06.3 Aug., 6 Ki  iP 16 06 15.4
i 22 42 09.7 es 16 07 56
i 22 42 18,4 el 16 13 49
iPP 22 44 01 i 16 14 3%.9
microns sec D=1000 km = 9,
PKP Z' 0.2 1,4 Sk eP 16 07 08
M E 3.6 21 Gb iP 16 08 22,7
M N 3.4 21 Um iP 16 07 07,2
M Z 7.5 21 Svalbard (h = 30 xm).
(D = 14100 1m = 127°),
Ki iPKP 22 42 18.2 " 6 Up iPKP 17 21 53,6
i 22 42 27,0 Ki iPKP 17 21 45.7
iPP 22 44 25 eSKP 17 24 21
iPKS 22 45 41 Gb iPKP 17 22 03,6
microns sec Um iPKP 17 21 47,9
PKP Z 1.2 5 i 17 21 53,3
PKP Z' 0.7 1.4 iSKP 17 24 32,0
PP E 1.5 6 Ka iPXP 17 22 05,8
PP N 0.4 6 South of Piji Islands
PP Z 2.3 6 (h = 500 kmﬁ.
PKS E 2,7 6
PKS N 0.7 6 " 6 Up ip 18 35 17,6 C
M E 7.0 24 ipP 18 35 27,1
M ¥ 1.5 19 is 18 43 50
M zZ 7.8 23 ePS 18 44 04
(D = 14450 xm = 130°), microns sec
Sk iPKP 22 42 09.1 P z' 0,1 1,0
Gb iPKP 22 42 04,6 M E 0.8 17
Um iPKP 22 42 16,3 D M ¥ 1.1 18
iPP 22 44 13 M z 1,2 19
iPKS 22 45 33 Ki iP 18 34 22,9
iSKKS 22 51 13 ed 18 42 08
iSKSP 22 54 21 microns sec
iSS 23 01 38 P z' 0,1 0,9
Chile (h = 30 km), S E 0.8 9
Magn. = 6,7 (Up,Ki). S N 0.7 8
M E 1.5 20
" 6 Up ip 02 44 50,9 C M N 1.5 17
microns sec M Z 1.8 18
P Z' 0.2 0.8 D = 6150 km = 555°.
Ki iP 02 44 19,1 C Sk iP 18 34 50,1 C
microns sec Gb iP 18 35 29,1 C
P z' 0,1 1,0 Un iP 18 34 51,3 C
Sk iP 02 44 50.2 ¢ is 18 43 01
Gb iP 02 45 11,0 C eSeS 18 44 37
Um ip 02 44 32.4 Ka iP 18 35 39,9 C
ipP 02 45 19.9 Alaska., h = 40 xm (Up).
Ka iP 02 45 07.9 Magn, = 5.6 (Up,Ki),
Japan, h = 190 km (Um). PZ' is multiple at all our
Magn, = 5,8 (Up,Ki). stations, the first P
(times given above) being
" 6 Ki iPp 13 20 35.5 followed after 1,6 sec by

Alaska (h = 30 km). a generally greater onset.
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Aug.

u

1"

LA

cont,

Uppsala, Ki = Kiruna, Sk

-5 -

Ka Karlskrona
1964
Up iP 05 47 53,0 Aug.
Ki iP 05 46 59,4 C cont.

nmicrons sec
P Z' 0,1 1.0

Sk iP 05 47 26,2 C
ipP 05 47 33,1
Gb iP 05 48 05,5 C
ipP 05 48 12,3
Um iP 05 47 27.5 C
Ka iP 05 48 16.5
Alaska., h = 30 km (Sk,Gb),
Ki iP 08 15 44.6 ¢
Sk iP 08 16 18,0
Um iP 08 16 02,0 C
ipP 08 16 10.3
Japan, h = 30 km (Um).
Up iPg 10 23 05.6
isg 10 23 27.1

microns sec

Sg Z' 0.1 0,5
D= 180 km = 1.6°,

Sk e(Igl) 10 25 48
E 158 10 25 24,8
10 24 03,1

The Baltlc Sea, 58,5 N,
19.3 D. Origin time =
= 10 22 34, Underwater _
xplosion?/ Indication of
Lgl begins to emerge at
600~700 km distance,

UPpP irg 10 23 47.5

iSg 10 24 08,1
microns sec

Sg Z' 0.1 0e5,

D=180km = 1.6,

UtME isg 10 26 05,2
Ké.§ iSn 10 24 44.9
iSg 10 24 54,8

D = 340 km. =‘3.1T‘

The %ai%lc Sga,

58,5 N, 19.3°E.

Origin time = 10 23 15.
Underwater explosion?

Up iP 13 50 00.5
Ki iP 15 43 47.6
microns sec
M E 0.6 15
M N 0.4 15
M Z 0,7 15

f

n

t

n

cont.,

Skalstugan, Gb = G8teborg, Um = Umed

Sk iP 15 43 40,8
Gb iP 15 43 49.4
Un iP 15 43 55,1
Guatemala (h = 90 km).
Ki eP 17 26 17
Sk iP 17 27 04.7
Greenland Sea (h = 30 km),
Up  iP 19 06 55,9
Up 4P 09 59 03,2
Ki iP 09 58 09,2
Sk iP 09 58 36,6
Alaska (h = 30 km),
Up  iP 13 20 11.9

i 13 20 24.4

i 13 24 56,0
Ki eP 13 21 49
Sk e 13 27 07
Um eP 13 21 23

e 13 26 30
Up  iP 14 58 31,1
Ki iP 14 58 19,7

ipP 14 58 28,3
Sk iP 14 58 47,7
Gb iP 14 58 56,8
Um iP 14 58 19.1
Ka iP 14 58 43,6
Slnklang, China.

= 30 km (Ki).

Up  iP 15 11 24.6

ipP 15 11 50.4

microns sec
P Z' 0.7 0.8

Ki iP 15 10 49.6
e 15 20 37
microns sec
P Z 0,6 4
P Z' 0.5 1.1
M E 0,4 17
M N 0.7 20
M Z 0.7 17
Sk iP 15 11 20,6
iPP 15 14 09,5
Gb iP 15 11 43.8
ipP 15 12 11,5
Um iP 15 11 04.8
iPP 15 13 46,1
iPa 15 15 26
i 15 21 12
Ka iP 15 11 41,7
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = G&teborg, Um = Umed

Ka Karlskrona
1964 1964
Aug., 8 Ka  ipP 15 12 09,2 Aug., 10 Up D = 7900 ¥m = 71°,
cont. iPP 15 14 45,1 cont, Ki iP 01 21 32,4
South of Japan, ed 01 30 48
h = 110 km (Up, Gb, Ka), microns sec
Magn. = 6.4 (Up,KiS. P Z2' 0,1 1.5
S E 0.4 12
" 8 Up eP 15 57 47 S ¥ 0.3 10
iPP 16 01 12.4 M E 0.6 21
XKi iP 15 57 40,6 M N 0.4 18
i 15 58 07.0 M Z 1,6 22
eSKS 16 07 56 D = 7950 km = 713°.
microns sec Sk iP 01l 21 12,6
P Z' 0,1 1.5 iP'p! 01 49 25.9
M E 0.5 18 Gb eP 01 21 13
M N 0.7 20 Um iP 01l 21 34,0
M Z 0.7 17 i 01 21 40,3
Sk eP 15 57 31 is 01 30 54
ePP 16 00 46 Ka iP 01 21 24,2
Um iP 15 57 46.5 Mona Passage (h = 30 km),
i 15 58 09,7
i 16 00 23.0 " 10 Sk iP 07 50 25.7
iSKS 16 08 07
Ka iP 15 58 10,9 " 10 TUp iP 17 10 32,2
Nicaragua (h = 60 km), Ki iP 17 10 43,2 D
: microns sec
" 8 Up eP 20 18 44 P Z' 0,1 0.9
Xi iP 20 18 42,6 Sk iP 17 10 21,2 D
nicrons sec Gb eP 17 10 12
P z' 0,1 1.6 Um iP 17 10 40,6
Sk eP 20 18 22 i 17 11 04,7
Gb iP 20 18 29,3 C Ka iP 17 10 24,6
Un iP 20 18 46.4 Venezuela (h = 50 km),
Ka iP 20 18 41,1
Haiti (h = 10 ¥m). " 10 Up iP 18 03 00,5 C
' iPecP 18 03 26,3
" 9 Up iP 05 30 01.2 D Ki eP 18 02 11
Ki iP 05 29 10,4 D microns sec
Gb eP 05 30 22 M E 0.4 17
Um iP 05 29 33,9 M N 0.4 15
Sea of Okhotsk (h = 510 km). M  Z 0.3 14
Sk iP 18 02 49.4
" 9 Um iP 14 30 44,7 Gb iP 18 03 21,2
Um iP 18 02 34,8 C
" 9 Ki iP 20 19 55,8 Ka iP 18 03 22,5 C
microns sec Kurile Islands (h = 40 km),
M E 0.5 18
M zZ 0,8 18 " 10 Sk eP 18 26 48
Um eSKS 20 30 32 Um iP 18 26 18,5
Molucca Sea (h = 60 km). Iran (h = 15 km),
" 10 Up iP 01 21 28,8 " 10 Up iP 18 34 39,9 C
eS 01 30 42 Gb eP 18 35 02
microns sec
M E 0,5 18 u 10 Up iP 20 27 55,8
M N 0,7 18 Ki iP 20 27 08,6
M Z 1l.1 18 Sk eP 20 27 45

conte. cont,
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = Gdteborg, Um = Umed

Ka Karlskrona
1964 1964
Aug. 10 Gb iP 20 28 16,6 C Aug., 12 Up iP 19 33 25,3
cont, Um iP 20 27 29.3 esS 19 38 54
Ka iP 20 28 17.7 microns sec
Kurile Islands (h = 30 km), M E 0.8 20
M N 0,9 18
" 10 Up iP 20 50 29,7 M Z 0,7 15
D = 4000 km = 36 .
n 10 Unm iPKP 21 58 37.4 Ki iP 19 34 05,7
Solomon Islands (h = 110 km), eS 19 40 13
eSS 19 43 22
" 11 Up iPKP 02 13 21,0 microns sec
Gb iPKP 02 13 27,3 S E 0.3 6
Um iPKP 02 13 15,0 M E 0,7 15
Ka iPKP 02 13 27.4 M N 0,6 14
Solomon Islands (h = 430 km), M Z 0.6 12
D = 4550 km = 41°,
" 11 Ki eSn 05 25 03 Sk iP 19 34 01,7
iSg 05 25 20,4 Gb iP 19 33 36,2
Um eSg 05 26 27 Unm iP 19 33 40.8
Northwest Russia, i(pP) 19 33 52,7
Origin time = 05 22 52, iPP 19 35 06
Explosion? iS 19 39 29
iSs 19 42 11
" 11 Ki iP 13 47 15.1 Ka iP 19 33 14.4
Nicobar Islands (h = 30 km). Iran (h = 30 km).
u 12 Up ip 02 42 10,3 n 13 Up iP 00 45 30
Ki eP 02 42 45 epP 00 46 59
Iran (h = 40 km), ePKP 00 49 13
iPP 00 50 21,8
n 12 Up iP 06 02 11,1 iPKKP 00 59 43,3
Gb i(P) 06 02 42.8 iSKKP 01 02 53,4
- eSS 01 05 58
" 12 Up iP 07 02 22,4 C microns sec
microns sec PP E 0,6 6
P Z' 0.3 0.6 PP N 1,0 5
Ki iP 07 01 32,8 C PP Z 3,5 7
microns sec PP Z' 0,2 1,3
P Z' 0.1 0.5 PKKP Z' 0.1 0,6
Sk iP 07 02 09.5 M E 1.7 18
iPP 07 04 26,1 M N 4,0 18
Gb iP 07 02 43,1 C M Z 3,9 20
isP 07 0% 22,6 (D = 12800 ¥m = 115
Um iP 07 01 55,8 C Ki iP 00 45 02.6
isP 07 02 35.9 iPKP 00 49 04,4
es 07 10 07 iPP 00 49 37
Ka iP 07 02 45,8 C i(PP) 00 49 47.1
Kurile Islands, epS 00 58 33
h = 120 km (Up,Gb,Um). iPKKP 01 00 01,7
Magn., = 6,2 (Up,Ki). i 01 00 15.8
microns sec
1 12 KXi e 16 35 30 PP E 1,1 6
iSg 16 35 52.8 PP N 0.6 7

cont.
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Up = Uppsala, Ki = Kiruna, Sk Skalstugan, Gb = Goteborg, Um = Umed

nn

Ka Karlskrona
1964 1964
Aug. 13 Ki microns sec Aug. 13 Up iP 18 38 06,2
cont. PP Z 2,1 7 Ki eS 18 49 09
(PP) 2' 0.7 1.8 microns sec
M E 4.8 20 , M E 0.6 20
M N 2,7 20 M N 0.3 16
M Z 5.1 18 M % 0.6 18
(D = 12200 ¥m = 110°). Un = 4P 18 38 29,4
Sk eP 00 45 28 Ascension Island
iPKP 00 49 11.9 (nh = 30 km).
iPP 00 50 23,3 .
iPKKP 00 59 45.1 X
Gb  ePKP 00 49 19 " 14 Um 1P 03 24 44.4
i 00 49 21.7 .
i 00 49 47.3
iPP 00 50 33.9 n 14 Um e(Sg) 15 00 27.6
ePKKP 00 59 29 - .
i 00 59 33,2 R
Um  eP 00 45 16 " 14 Ka  iP 15 55 32.5
i 00 45 23,5 ‘
iph 004638 no 14 Up  e(P) 17 00 11
iPKP 00 49 06,2 : 17 04 46.0
iPP 00 49 50 .
i(PP) 00 50 00.3
ipS 00 58 52 .
oPKKP 00 59 46 L 14 Up iP 20 45 52,0
i 00 59 53%,3
iss 01 04 53 " )
Ka  iPKP 00 49 19.6 14 Up Zg gi Z? §§'3
iFP 00 50 39.5 microns sec
Solomon Islands (h = 380 km). g N 0.7 14
Magn., = 6.8 (Up,Ki). u B 1'4 24
At Ki and Um, PPZ' shows a - N 2'0 20
clear onset 10 sec after PP M 7 2‘5 55
on the long=-period records, D = 7350 Lm - 66°
m 13 Ki  iP 04 42 07.7 © Ki 1P miciinggsgl.4
iPP 04 46 26.7 ¢

M E 1,1 20
M N 0.5 17
M Z 1.5 18

Banda Sea (h = 130 km).

n 13 Up iP 06 04 23,5 Sk iP 21 38 29,4
v 13w 12 1006 09.8 m e 213850
" 13 Um 4P 10 25 44.4 igs gi ;Z ig

n 13 Ki eP 10 44 49 = it e o

microns sec Atlantic Ocean (h = 30 km),

M E 0.3 15
M N 0.5 12 "

s

K{R_ iSn 05 09 51,7

, 15
M z 0,8 12 ' )
Sk iP 10 44 17,3 iSg 05 10 09,4
“P—=-5003mr—-—z4s5—
Un eP 10 44 10

U 'S— - . ..
crete (h = 30 km)., cont. ME ils?, osji)j%_sg/~
2]
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Skalstugan, Gb = Goteborg, Um = Umed

Up = Uppsala, Ki = Kiruna, Sk =
Ka =

Karlskrona
1964
Aug., 17 Up eP 00 23 09
' i 00 23 23,2
Northwest Ru331a, microns sec
68.0°N, 32,3°E, M E 0,6 12
Origin time = 05 07 41, M N 0,6 13
Explosion? M Z 0,5 15
Ki iP 00 24 14.8
microns sec
" 16 Ki eP 11 51 26 M E 1.7 19
Um iP 11 51 33,1 M ¥ 0,7 11
i 11 51 46.0 M Z 0.7 11
Japan Sk iP 00 23 46.4
(h = 70 km). Un eP 00 23 45
eS 00 28 51
Ka iP 00 22 26.9
i 00 22 34,6
" 16 Ki iP 12 47 10,2 Crete
Alaska (h = 20 ¥m),
(h = 60 km), :
n 16 Up iP 16 00 14.1 u 17T Ki ——
Iran microns sec
(h = 30 xm). M E 0.5 14
M N 0.2 10
M Z 0,5 14
Sk iP 09 12 23,7
n 16 Up iP 21 34 53,3 C Um is 09 17 42
;Sn gi zg %8:2 North Atlantic Ocean
Ki iP 21 35 24,6 C (h = 40 km).
iPn 21 36 24,3
edSn 21 42 12
Sk iP 21 35 27,7
iFP 21 36 39.4
Gb iP 21 35 10,2 ¢ " 17 Up iP 12 02 16.4
Um iP 21 35 01,9 Ki iP 12 01 29,0
i 21 35 13,1 microns sec
iSn 21 41 16,4 M E 0.3 18
i 21 42 07,2 M N 0.5 20
Ka iP 21 34 48,6 C M Z 0,9 19
Caspian Sea Gb iP 12 02 36.9
(n = 30 xm), Um iP 12 01 50,1
Clear Sn waves are recorded Ka iP 12 02 38,7
on Z', especially at Up, Ki, Kurile Islands
Um, in the dlst%nce range (h = 30 Xm),
of about 29°-33 the
average group velocity of
the first onset being
4,60 km/sec, Ki 2' in
addition has a clear Pn, " 17 KXi iPKP 12 02 56,7
velocity = 8,09 km/sec. cont,
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = GOteborg, Um = Umed
Ka = Karlskrona

1964 1964
Aug. 17 Xi iSKP 12 05 21,0 Aug, 17 Up microns sec
cont, Unm iPKP 12 03 03,1 cont. M E 1.5 20
iSKP 12 05 33.2 M N 4.9 20
Ka iPKP 12 03 11.7 M Z 5,5 21 o
Y D= 1550 km = 14 .
F13l Islands Ki 4P 15 17 12,3 C
(n = 650 km), i 15 17 22,4
is 15 18 37.9
i 15 18 45
iT 15 22 32,5
" 17 Up iP 14 53 02,9 C i 15 2% 06,8
Ki iP 14 52 56,7 C i 15 23 28,4
Sk iP 14 53 18,7 microns sec
Um iP 14 52 55,0 P E 1.1 9
Ka iP 14 53 10,9 C P N 1,1 10
Burna-India g §| 8:3 307
(h = 180 km), S E 1.7 9
S Z' 0.3 0.9
M E 11 17
M N 6.3 20
" 17 Up iP 15 05 02,0 C M Z 16 18 o
microns sec D=2830km = T.5
P z!' 0,1 0,9 Sk iP 15 17 25.4
Ki iP 15 04 18,4 C eS 15 19 16
microns sec i(T) 15 27 25,8
P Z' 0.1 1,0 Gb iP 15 18 53,1
Sk iP 15 04 53.4 i 15 18 59.5
Gb iP 15 05 23,1 C is 15 22 09,9
Um iP 15 04 36,8 Um iP 15 17 54.8
eS 15 13 13 is 15 19 50.4
Ka iP 15 05 23,0 ¢ Ka iP 15 19 16.1 C
Japan » iS 15 22 35,7
(h = 30 xm). Norwcgian Sea
Magn. = 5.7 (Up,Ki). (h = 30 m).
" 17 Up iP 15 18 35,0 ¢ " 17 Ki eP 16 40 53
is 15 21 31 microns sec
i 15 21 57 M E 0.6 17
microns sec M z 0,8 18
P N 0.6 3 Sk iP 16 41 18,1

P 2' 0,2 1,0 cont.
cont,
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = GSteborg, Um = Umed
Ka = Karlskrona
1964 1964
Aug, Um ip 16 41 36.8 Um ip 00 38 33.7
cont., Jan Mayen (h = 30 km). Yugoslavia (h = 30 km).
" Up iP 16 49 ko.1 C Ki ip 00 40 14,2 C
microns sec ipP 00 40 52.6
P Z' 0.1 0.8 Peru=-Brazil.
Ki iP 16 48 47,1 C h = 150 km (Ki),
microns sec
P Z' 0.1 0.7 " 18 Up iP ok 46 47.9
Sk iP 16 L9 20.6 Ki eP ok L6 Ok
Gb iP 16 49 57.1 Japan (h = 30 km).
Um ip 16 49 12.6
Ka iP 16 50 03.5 " 18 Up i 05 01 46
Aleutian Islands (h = 40 km). iPP 05 ok 19
Magn., = 5.8 (Up,Ki). isks 05 10 13
iPKKP 05 13 50
" 17 Ki eP 21 43 17 mierons sec
is 21 44 39,0 M E 1.5 20
eT 21 49 10 M N 2.0 20
microns sec M Z 4,5 23
M E 0.5 16 Ki iPKP 05 03 k0.5
M Z 0.6 16 iPP 05 o4 38.6
Sk iP 21 43 39,5 iSKS 05 10 28
is 21 45 22,6 is 05 12 26
Um iP 21 43 59,7 iPKKP 05 14 15,9
Ka iP 21 45 22,3 microns sec
Norwegian Sea (h = 30 km). PP Z 0,6 5
SKS E 0.5 T
" 17 Ki ip 21 51 55,1 s N 0.3 8
Um ipP 21 52 21,4 M E 2.5 21
ipp 21 52 30,8 M N 1.5 19
Aleutian Islands. M Z 3.5 21
h = 40 km (Um). (D = 12800 km = 115°),
Sk iPKKP 05 14 30.6
" 1T Up iPKP 22 22 00.6 Unm iPP 05 ok 33
Gb iPKP 22 22 10.5 - isKs 05 10 23
South of Fiji Islands esS 05 12 20
(h = 30 km). ePKKP 05 1k 03
iss 05 20 27
" 17 Up iP 22 35 36.2 D Chile (h = 10 km).
Ki eP 22 36 4k Magn, = 6,2 (Up,Ki).
Gb iP 22 35 U7.7
Crete., " 18 um e(P) 05 18 33
iSg 05 18 54,9
" 17 Up eP 22 53 14
Ki eP 22 53 34 " 18 Up eP 11 20 56
microns sec Ki ip 11 21 19.8 ¢
M E o0.,4 1k Sk eP 11 21 19
M N 0.2 12 Un ip 11 21 04,0
M Z 0.5 1k Indian Ocean (h = 30 km).
Sk iP 22 52 53,5
Gb ip 22 52 49,8 " 18 Up ip 15 36 30.1
North Atlentic Ocean Ki iP 15 37 02.3
(h = 40 km). microns sec

P 2' 0,1 1,2
cont,
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1964
Aug .
cont,

"

"

”

18

18
18

19

19

<13~
Up = Uppsala, Ki = Kiruns, Sk =
Ka = Karlskrons
196k
Sk eP 15 37 18 Aug. 19
Um iP 15 36 43,5 cont.
Indien Ocean (h = 30 km).,
Ki iP 15 41 11.9 .
Up ip 16 16 21,2 D
microns sec
P Z' 0.1 0,5 " 19
Ki eP 03 4b k49
Sk eP 03 45 13
iSs 03 46 52.9
Um iP 03 45 32,9
Norwegian Sea.
ipP 09 L0 46,6
eS 09 L6 35
iSa 09 49 08
eSS 09 L9 23
microns sec
P Z' 0,1 0,6
s E 0.5 11
M E 1.1 20
M N 2.4 20
M Z 4,5 23
D = 4350 km = 39°,
Ki iP 09 41 1k.3 C
iPP 09 43 05.7
is 09 4T 46
eSS 09 50 52
iScS 09 51 15.3
mierons sec
P E 0.k 5
P N 0.3 7T
P Z 0.6 L
P z' 0,1 1.0
PP N 0.5 5
PP Z 0.5 5
PP zZ' 0,1 1.0
s E 0.7 10
S N o.b 6
S Z 0.T 9
M E 4.0 16 " 19
M N 2.2 13
M Z 6,1 18
D = 4900 km = LL®,
Sk iP 09 41 12.0 C
Gb iP 09 4o 47.8 C
Um iP 09 40 50.4 C
iPP 09 42 28
iSs 09 47 00
iSs 09 50 00
Ka eP 09 Lo 26
cont,

cont.

Skalstugan, Gb = Gdteborg, Um = Umed

Iran., h = 50 km (Up).

Magn. = 5.8

(Up,Ki).

Well developed higher mode
surface waves, At Um and Ki,

SS may be mi

xed up with Sa

and no clear separation is

possible.
Up iP 15 27 1.2 C
ePP 15 29 16
e(ss) 15 36 38
microns sec
P Z' 0.1 0.6
M E 1.3 17
M N 3.2 20
M Z 2.9 22
Ki iP 15 28 18.7 C
ePP 15 30 07
eS 15 34 L9
eSS ) 15 37 57
microns sec
P N 0.3 7
P Z 0.4 7
PP N O.4 7T
PP Z 0,4 8
S N 0.3 7
microns sec
M N 2.3 20
M Z 2.8 16
D = 4900 km = 4b°,
Sk iP 15 28 16,5 C
Gb iP 15 27 52.3 C
i(pP) 15 28 06.9
Um iP 15 27 55.1 C
iPP 15 29 30
ePcS 15 33 45
eS 15 3k 05
iss 15 37 o7
Ka ip 15 27 30.8 C
Iran (h = 50 km).
Magn. = 5.7 (UP’Ki)o
Up iP 22 47 43,1
Ki iP 22 48 21.1
microns sec
M E 0.6 18
M N O.h 1
M Z 0.7 17
Sk eP 22 48 18
Gb iP 22 47 54,0
Um iP 22 47 59,2
is 22 54 o7
iss 22 57 03
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Up = Uppsaela, Ki = Kiruna, Sk =
Ka = Karlskrona
1964 1964
Aug. 19 Ka iP 22 47 32.6 C Aug., 20
cont, Iran (h = 60 km). cont.,
" 20 Up iP 02 11 30.8
iPP 02 11 45,3
i8S 02 1k 29
microns sec
P N 0.2 3
M E 0.T 19
M N 2.7 19
M 7 2,6 20
D = 1550 km = 14°,
Ki iP 02 10 09.2
iPP 02 10 18.2
i8S 02 11 35.5
i8S 02 11 L8
eT 02 15 L1
i 02 16 43.9
microns sec
P E 0.6 10
P N 0.5 10
P Z 0.5 10
PP Z' 0.3 1.2
M E 5.6 17
M N 1.8 16
M z 8,1 18
D = 830 km = T.5°, " 20
Sk iP 02 10 32.8
i8S 02 12 14.8
Gb iP 02 11 57.0
i 02 12 02.5
Um ip 02 10 52,3 C
is 02 12 47,3
iT 02 16 28.5 " 20
Ka iP 02 12 13.2
Norwegian Sea (h = 30 km).
" 20 Up eP ok 00 k2
is Ooh ob 11
i ok 05 32
microns sec
P E 0.2 L4
S E 0,2 L
S N 1.9 13
M E l1l.2 21
M N 2.8 20
M Z 2.1 19
D = 2050 km = 18 1/2°,
Ki iP ok 00 23.1
e ok 01 11
iS ok 03 b1
microns sec
P Z' 1.0 2.5 " 20

S E 1.3 8
S N 0.6 8
cont.

cont.

Skalstugan, Gb = GSteborg, Um = Umed

Ki microns sec

S Z 1.0 7T

M E 2.1 18

M N 1.9 15

M Z 3,1 18

D = 1900 km = 17°.
Sk eP 03 59 57
Gb ip ok co 24,8

i ok 00 29.5
Un eP ok 00 33

i ok 00 L0.3

is ok 03 53
Ka eP o4 00 5k4

Iceland (k = 30 km).

Magn. = 5.1 (Up,Ki).

The doubling of the P phases
(on 2') is quite typical for
Icelandic earthquekes, at
least as recorded at our
stations. In this case this
feature is particularly clear
at Gb and Um (a small
forerunner followed by a
larger phase after about

5-7 sec).

Up iP o4 30 03,1
i o4 30 19.7
Ki iP o4 30 Ob, bk
Sk eP ok 30 21
Un iP o4 30 00.4

Sumetre (h = 90 km).

05 16 18.5 C
microns sec
M N 0.8 20
M Z 0.8 23

Ki ip 05 16 55.5 C

iPP 05 18 38.6

microns sec
M E 1.0 19
M N 0.5 17

Up iP

M Z 1.0 18
Sk iP 05 16 53,0 C
Cb iP 05 16 29.2 C
Um iP 05 16 31.9 C
is 05 22 43
iss 05 25 46
i 05 27 29
Ka iP 05 16 07.9 C
Irean (h = 50 km),
Up iP 05 k7 14,6 C
microns sec
P zZ' 0.1 0,6
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Up = Uppsala, Ki = Kiruna, Sk =
Ka = Karlskrona
1964 1964
Aug. 20 Up microns sec Aug.
cont. M E 0.7 18 cont.
M N 1.2 20
M Z 1.5 23
Ki ip 05 47 52,0 C
iPP 05 49 38,0
eSS 05 57 43
e . 05 59 31
microns sec
P Z 0.4 5
P Z' 0.3 1.5
PP 2 0.4 4
M E 0.9 15
M N 1.7 15
M Z 2.5 18 "
Sk iP 05 47 49,6 C
1PcP 05 49 45,7
Gb iP 05 47 25.4 C
Unm iP 05 47 28.3 "
eS 05 53 35
eSS 05 56 26
Ka iP 05 47 O4.3 C "
iPP 05 48 49,8
Iran (h = 50 km).
Magn. = 5.8 (UPQK].-).
" 20 Up —
microns sec
M N 0.5 18
Ki iP 10 33 07T.5 C
eT 10 39 28
microns sec
M E 0.7 17
M N O.h 17
M Z 1.1 17
Sk iP 10 33 22.2
i8 10 35 00.5
Un ip 10 33 k2,5
Norwegian Sea (h = 30 km).
" 20 Um iPS 13 17 27
Indian Ocean (h = 30 km).
" 20 Up iP 16 33 1h4.5 "
microns sec
P Z' 0,1 1.0 "
M E Ok 19
M N 1.0 17
M Z 1.4 18
Ki iP 16 31 51.7D
eS 16 33 14
eT 16 37 38
i 16 38 37.0
microns sec
P E 0.3 8
P N 0.3 9
cont. cont.

20

20

20

21

21

21

Ki microns sec
P Z' 0.1 1.2
M E 2,5 16
M N 0.9 16
M Z 2.8 16
D = 830 km = 7.5,
Sk iP 16 32 15,6
is 16 33 57.5
Gb eP 16 33 38
Um ip 16 32 35,6 D
i 16 34 05,6
Ka ip 16 33 55.8 C
Norwegisn Sea (h = 30 km).
Up iP 21 ob 43.9
microns sec
P Z' 0.1 0.5
Ki iP 23 02 47.7
Iran (h = 80 km).
Up eP 08 06 46
iPP 08 08 14
eS 08 12 143
microns sec
M E 0.5 18
M N 0.9 21
M Z 1,0 21
D = 4400 km = 39 1/2 ",
Ki ipP 08 07 20,0 C
eSS 08 17 03
microns sec
M E 1.9 20
M N 0.8 18
M Z 0.9 17
Sk iP 08 07 17.7
Um iP 08 06 56,8
is 08 13 07
iss 08 16 09
Ka ip 08 06 36.6
i 08 06 46,2
Iren (h = 50 km).
Um ipP 16 30 55.6
Up eP 16 54 29
i 16 54 k2,2
nicrons sec
M N 0.7 18
Ki eP 16 55 21
sk eP 16 55 32
Gb iP 16 5k L40.8
e 16 s5h4 52
i(PP) 16 55 09.8
Un ip 16 54 47,0
iPP 16 55 26.8

Skalstugan, Gb = GSteborg, Um = Umed

o
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Up = Uppsela, Ki = Kiruna, Sk = Skalstugan, Gb = G&teborg, Um = Umed
Ka = Karlskrona
1964 1964
Aug. 21 Um eS 16 59 26 Aug. 23 Up —
cont. Ka iP 16 5h 16.8 C microns sec
iPP 16 54 L6,k M E 2.3 20
Turkey (h = 40 km). M N 3.6 22
M Z 5.2 20
" 21 Ki e(P) 19 22 29 Ki iPP 15 L2 54
ePS 15 52 11
" 21 5; eg gg gﬁ gg microns sec
e M E 5.1 19
i 23 37 38.1 M N 2.1 19
M Z 6.3 20
" 22 Ki ip 03 15 0h4,6 Unm iPP 15 b3 13
microns sec iPPP 15 ks 4o
M E 0.6 1k eSKS 15 49 30
M N 0.3 13 iPsS 15 52 47
M Z 0.6 13 New Britain (h = 60 km).
Sk iP 03 15 10.7
Um iP 03 15 23.0 " 23 Um ip 22 35 27.5
Gulf of California
(b = 15 km). " 24 Ki iP 08 L2 17.9
Um ip 08 42 19,7
" 22 Up iP 17 10 14,0 Mona Passage (h = 180 km).
Ki ip 17 10 37.5
microns sec " 2k Um iP 10 50 26.6
M E 0.3 13 Ecuador (h = 170 km).
Sk iP 17 09 52.3
Gb iP 17 09 k9,6 " 24 Um iP 13 51 43.6
Ka iP 17 10 08.9
i 17 10 12.5 " 2L Ki iP 17 39 22.3 C
North Atlantic Ocean Sk iP 17 39 L42.6
(h = 30 knm). Un iP( 17 3§ 26.4 C
Celebes (h = 130 km).,
" 22 Ki i 17 33 5k
microns sec " 2k  Up iP 20 06 33.9
M E 0.9 18 Ki eP 20 06 16
M N 0.7 18 sk iP 20 06 40,7
M Z 1,0 18 Mindoro (h = 30 km).
Sk eP 17 29 Ok
Un el 17 29 37 " 2h  Ki iP 21 29 21.9
i 17 30 18.9 Um iP 21 30 0k4.3
ic O = 10 .
. - " 18 15 33 Arctic Ocean (h = 10 km)
" 24 sk iP 21 47 53.6
" 23 Ki eP 03 01 21 Un eP 21 47 49
Sk eP 03 00 53 Ionian Sea.
Um iP 03 01 23.8 C
North Atlantic Ocean " 24  Up iP 22 07 12.0 C
(h = 30 km). microns sec
" 23 Ki eP ok 52 54 D M N 1.0 17
Sk iP ok 52 25.9 M Z 0.8 17
Um iP obk 52 56.3 Ki iP 22 06 16.4 C
North Atlantic Ocean microns sec
(h = 30 km). P Z' 0.3 1.5
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Skelstugan, Gb = Gdteborg, Um = Umed

25 Um i 11 21 50
is 11 22 29
Ka eP 11 16 49
Dodecanese Islands
(h = 50 ]ﬂn)o
Magn. = 5.3 (Up,Ki).
25 Ki iP 11 49 29,9 C
Dodecanese Islands
(h = 40 knm).
25 Up iP 13 54 15,6 D
iPa 13 55 22
iPP 13 55 34
i 13 58 52
i8 13 59 53
iss 1k 02 16
microns sec
P N 2.6 3
P Z 2.8 3
P Z' 0.6 1.0
PP Z kT 5
S E 2.7 5
s N 7.5 6
M E 6 23
M N 63 23
M Z 30 16
D = 3950 km = 35 1/2 .
Ki iP 13 53 06.9
iPa 13 53 35
is 13 57 52
microns sec
P E 2.0 9
P N 3.6 10
P Z 6.8 10
P zZ' 1.3 1.0
S E 18 11
s N 20 12
M E 52 11
M N 56 15
M Z 63 13
D = 3050 km = 27 1/2°.
Sk iP 13 53 52.7
Gb iP 13 54 40,3
iPP 13 56 19.1
Um ip 13 53 39.1 D
iPP 13 5k 28.2
Ka eP 13 54 48
i(PpP) 13 56 15.1
Arctic Ocean (h = 50 km).

-17-
Up = Uppsala, Ki = Kiruna, Sk =
Ka = Karlskrone
1964 1964
Aug. 24 Ki microns sec Aug.
cont, M E 0.8 16 cont.
M N 1.3 20
M Z 2.8 21
Sk iP 22 06 43,6
Gb iP 22 07 2k,0 C
Um ip 22 06 45,6 C
ipP 22 06 53.5 "
is 22 14 ks
Ka iP 22 07 35.8 C
Alaska, h = 30 km (Um).
7"
" 25 Ki iP 07 14 k6.1
Dodecanese Islands
(h = 10 km).
" 25 Up ===
microns sec
M E 0.6 17
M N 1.0 17
M Z 0.9 18
Xi ip 08 11 30.6 D
microns sec
M E 0.6 17
Dodecanese Islends
(h = 50 km),
" 25 Up iP 11 17 1h4.9
iPP 11 17 43
eS 11 21 35
microns sec
PP N O.4 &
S N 1.1 9
M E 7.2 19
M N 5.7 19
M Z 1 15
D = 2800 kn = 25 .
Ki iP 11 18 18.1 D
eS 11 23 33
eli 11 27 30
iLg2 11 29 22
microns sec
P 7zt 0,1 1.0
S E 0.7 10
S N 0.6 8
M E 5.8 18
M N 2.5 1b
M Z 3.8 12
D = 3550 km = 32°%
Sk eP 11 17 50
i 11 17 58.0
Gb iP 11 17 09.9
i(pP) 1117 24,0
Um eP 11 17 43
iPp 11 18 25.7 "

cont.

S
(25 sK A eSg

Magn. = 6.6 (Up,Ki).

Well developed higher mode

surface waves.

cont. |__
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = G&teborg, Um = Umed

Ka = Karlskrona

196k o~ -1 ] 1964

Aug.(" 255|@4E iPg 14 02 50.3 D | Aug.

cont. ng 1h 03 00 cont.
iRg 1L 03 og.o "

explosion.

21,7°E. Origin time =
14 02 35. Probably underwate

ia, 6L4,3°N,

1Lk o7 02
14 05 02,8 D

21,7 E. Origin vime = "
14 o4 L7. Probably underwater
explosion, IR
e (:52 KIR eSg 14 31 26 "

SKA eSg 14 31 39
UME iPg 14 29 40,5 D

isg 1k 29 50.6

1Rg 14 29 53.1

D=90 km =

explosion.

Gulf of Bothnia, 64.3°N,
21.7 E, Origin time =
14 29 25, Probably underwater

n ng
eSg
iPg
iSg

14 33 30
14 33 39
14 31 41,0
14 31 51.3

iRg

explosion,

Gulf_of Bothnia, 64.3°N,
21-7 E. Origin time =
14 31 25. Probably underwater

16 31 53.7 /

n

" 25 Up iP
M
M
Ki iP
iLg2
P
Sk el
i
Gb iP
i(pp)
Um iP
Ka iP
iPP

Dodeccanese Islands (h

14 43 00,7
microns sec

E 8,5 18

N 11 15 "
14 L4 02.0
14 55 16 L
microns sec
Z' 0,1 0,8
1k 43 39 "
14 L4 ok,

14 43 cont.

25

25

25

25

26

26

26
26

27

sk i(P) 17 53 Lk.3
Up —
microns sec
M E 0.9 16
M N 1.0 17
M Z 0.9 1k
Ki iP 18 02 05.8
microns sec
M E 0,8 21T
Ki eP 19 27 01

Eastern Mediterranean Sea
(h = 130 km).

Ki eP 21 00 12
Dodecanese Islands
(h = 70 kn).
Up eP 03 24 26 C
microns sec
P Z' 0.1 1.2
M E 0.6 16
M N 0.7 2T
M 7 1.3 AT
Ki eP 03 24 L2
microns sec
M N 0.3 12
M 7 0.8 1k
Sk iP 03 24 0k4.8
Gb eP 03 24 02
Ka iP 03 24 20.3
North Atlantic Ocean
(h = 30 knm).
Up iP 05 50 L41.8
iPcP 05 51 10.1
Ki iP 05 49 54,8
mierons sec
P Z!' 0.1 1l.1
Um iP 05 50 15.9
Sea of Okhotsk (h = 310 km).
Ka i(P) 23 18 U45.0
Ki iP 23 54 36.5
Alaska (h = 20 km).
Up iP 01 47 02,6
Ki iP 01 46 32,3 C
ipP 01 46 43,5
microns sec
P Z' 0.1 0.9

M E 0.4 16
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1964
Aug,

cont,

"

L

"

”"

cont.,

~19-
Uppsala, Ki = Kiruna, Sk =
Ka = Karlskrona
1964
27 Ki microns sec Aug.,
M N 0.5 16 cont,
M Z 0.5 17
Sk ip 01 46 58,8 ¢
ipP 01 47 10.5
Um iP 01 46 45,2 C
ipP 01 46 56.3
Volcano Islands., h = 45 km
(Xi,Sk,Un),
27 Ka i(P) 05 46 5h,1
27 Ki iP 10 02 11,1
Un iP 10 02 41.0
Yukon (h = 30 km),
2T Ki ip 10 40 28,0 C
Alsske (h = 110 km),
27 Up ip 12 06 16.6
Ki iP 12 06 50.8 C
microns sec
P Z' 0,1 1,0
Sk iP 12 06 51.2
Gb iP 12 06 29.8
Um iP 12 06 28.7
Ka eP 12 06 08
Iran (h = 70 km).
27 Up iP 13 Ok 31,k
microns sec
E 0.4 15 "
N 0.7 12
Ki ipP 13 05 0k,7 "
microns sec
P Z' 0.1 0.9 "
M E 0.8 14
M N 0.6 15
M Z 1.1 15
Sk iP 13 05 04,9
Gb iP 13 04 43,5
Um iP 13 ok k2,3
eS 13 11 00
i8S 13 1k 03
Ka iP 13 0k 22,5
i 13 ok 37.9
Iran (h = 30 km),
27 Ki ip 15 50 07.2
Sumatra (h = 510 km).
27 Up ip 19 37 28.3
i 19 37 47.6
e 19 41 28 "
iS 19 L1 52

cont.

a7

28
28
28

28

Skalstugan, Gb = Géteborg, Um = Umed

Up microns sec
S E 0.2 5
S N 0.9 9
M E 7.3 17
M N 5.8 17T
M Z T.4 1k
D = 2900 km = 26°.
Ki ip 19 38 28,1 C
i 19 38 30.1
is 19 43 45
i 19 46 36
iSeS 19 48 57
mlcrons sec
P Z' 0.1 0.8
S E 0.7 T
S N 0.6 8
M E L.5 10
M N 1.6 10
M Z 2,5 10
D = 3600 kn = 32 1/2°,
Sk eP 19 38 05
i 19 38 15,1
Gb eP 19 37 2k
Um ip 19 38 04,5
iPP 19 38 L6
i 19 42 41
Ka iP 19 37 02,6
Dodecanese Islands
(h = 30 knm).,
Magn. = 5.3 (UP,Ki)-
Um iP 01 21 55.6 C
Ka iP o4 41 06,7 C
Up iPKP ok 53 40.0
iSKP 0ok 56 30.6
Ki ePKP ok 53 30
i ok 53 35.3
isKp oLk 56 05.9
microns sec
SKP Z' 0.3 1.5
Sk ePKP ok 53 35
isKp ok 56 22.9
Gb iPKP ok 53 49.7
iSKP ok 56 39,0
Um iPKP ol 53 33.6
i ok 53 41,5
iskp ok 56 18.0
Ka iPKP ok 53 52,0 C
isKp o4 56 39.9
Fiji Islands (h = 580 knm).
Up ip 12 11 07.3
i 12 11 15.0
eS 12 15 07
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = GSteborg, Um = Umed
Ka = Karlskrona

1964 1964
Aug. 28 Up microns sec Aug. 29 Up iP ok 18 19.2
cont., M E 0.4 10 Ki ip oL 17 2h.3
M N 0.5 10 Sk iP ok 17 53.0
M Z 0.5 10 Gb ipP ok 18 32.2
D = 2400 km = 21 1/2°, Um  iP ok 17 52.8
Ki eP 2122 Alaska (h = 80 km).
microns sec
M E 1.k 17 " 29 Ki  iP 05 22 31.1
M N 0.5 17 microns sec
M Z 1,0 12 P Z' 0.1 1.0
Sk ip 12 11 47.5 M E 0.6 14
Um iP 12 11 L47.h M N 0.8 14
Ka eP 12 10 30 M Z 1.6 16
i 12 10 38.6 Sk iP 05 22 k2,3
Tonian Sea (h = 60 km). eS 05 24 31
Gb iP 05 2k 01.1
" 28 Ka iPp 13 06 L1,4 C i 05 24 05.2
Um ip 05 23 07.5
" 28 Up ip 13 33 06.8 Ka ip 05 2k 23,0
Ki ip 13 33 08.4 C Jan Mayen (h = 30 km).
Um ip 13 33 03.h ——
Nicobar Islands " (ffi) Ki iP 06 57 40.3
(h = 30 km). Sk iP 06 57 51.k
eS 06 59 37
" 28 Up iP 13 33 59.3 Um iP 06 58 17.7
Ki ir 13 33 5T.4 Jan Mayen (h = 30 km).
Sk ip 13 3% 15,1 D
Um ip 13 33 55.8 " 29 Up ip 11 52 44,0
Ka iP 13 34 01.5
Nicobar Islands " 29 Up ip 19 43 27.3
(nh = 30 km). Ki iP 19 L4 25.8
Dodecanese Islands
" 28 Um iSKP 15 03 27.7 (b = 60 km).
South of Fiji Islands
(h = 550 km). " 30 Up iP 02 Lb 53,2
microns sec
" 28 Up iP 18 28 56.8 P Z' 0.1 1.0
mierons sec M N 1.3 16
M E 0.7 18 Ki iP 02 44 52,2
M N 0.9 18 microns sec
M Z 0.9 19 M E 0.5 16
Ki ip 18 28 32.5 M N 0.9 16
microns sec M 7 0.9 19
M E 0.8 17 Sk ipP 02 45 10.2
M N 1.1 16 Tibet (h = 20 km).
M 7z 1,0 1b
Formosa (h = 10 km). " 30 ki iP . ok 55 31.6
microns sec
" 28 Up iP 20 47 54.1 M E 0.5 1L
microns sec M N 0.3 15
P Z' 0.1 0.6 M 7z 1.0 16
Sk iP o4 55 43.3
" 29 Um ip 00 27 11.5 Jan Mayen (h = 30 km).
" 29 Sk eP 02 50 22 " 30 Ki eP 05 36 20

Pyreneans.
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Up = Uppsela, Ki = Kiruna, Sk = Skalstugan, Gb = GSteborg, Um = Umed
Ksa = Karlskrona
1964
Aug, 30 Ki iSKP 22 06 41.9
Unm iPKP 22 03 45,8
Fiji Islands (h = 250 km).
" 31 Ki ip 02 51 30.9
Kamchatka (h = 30 km).
" 31 Up iP 05 42 23.5
Ki iP 05 41 55.3
Ryukyu Islends (h = 90 km),
" 31 Up ip 19 40 55.5 C
Sk ip 19 k1 30.k C
Ionian Islands.
" 31 Up ip 23 31 15.3 C

microns sec
P Z!' 0,1 0.5
Ki ip 23 30 22.0 C
microns sec
P Z' 0.2 0.5

Sk ip 23 30 52.3
iPeP 23 31 27.1

Gb 1P 23 31 31.3
iPcP 23 31 51.h

Un ip 23 30 48.6 C
iPcP 23 31 24.8

Ka iP 23 31 38.3

Aleutian Islands

(b = 30 knm),

Markus Bath
June 15, 1965
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SEISMOLOGICAL BULLE

UPPSALA, KIRUNA, SXALSTUGAN,
UMEARA and KARLSKRONA
Uppsala (up): 590 %51.5'N, 17°937.6'E;
Kiruna (Ki): 67 504N, 2o°25 0'E;
Skalstugan (Sk): 63 34.8'N, 12 16 8'E;
GSteborg (Gb): 5T, 41,91 N, 11 58 T'E;
Umed (Um): 63 48.9'N, 20 1& 2'E;
Karlskrona (Ka): 56°09,9'N, 15°35.5'E;
SEPTEMBE 0, 196k
1964 1964
Seps 1 Up i(p) 11 13 41,9 C Sep.
microns sec cont,
(P) 2z' 0.1 0,5
Um e(P) 11 12 03
" 1 Gb iPg 12 25 57.6 C
1Sg 12 25 59. A
=15 km = 0,14 .
Local blast.
" 1 Up iP 13 32 36.1 C
is 13 40 43
iSeS 13 42 28 "
mlcrons sec
P z' 0.3 0.8
M E 3.1 15 "
M N 2.4 15
M Z 5.2 15
= 6550 km = 59°,
Ki iP 13 32 29,9 C
i 13 32 33.0
eS 13 40 33
eScS 13 k2 15
microns sec
P Z 0.6 6
P zZ' 0.3 0.8
S N o.k 10
M E 8.5 15
M N 3.5 12
M Z 8.7 1k
D = 6450 km = 58°,
Sk ip 13 32 52.6
i 13 32 55.5
Gb iP 13 32 57.3 C
i 13 33 00.1
Un eP 13 32 28
i 13 32 31.2
ipP 13 32 37.9

cont,

TIN

GOTEBORG,

o gl = g < B~ o =

1

14 m
390 m
580 m
66 m
16 m
1llm
Unm is 13 40 22
i 13 40 31
Ka iP 13 32 45,2 C
i 13 32 48,1
Indla-Chlna. h = 40 km (Um).
Magn = 6 0 (IJP,K].)Q

PZ' is multiple at our
stations with a small onset
followed after 3.0 sec in
gverage by a much larger
phase,

Um e(P) 16 47 32
i 16 L7 41.6
Up iP 17 27 46.2 D
microns sec
P Z' 0.2 1.0
Ki iP 17 26 54,1
ipP 17 27 07.6
eS 17 35 08
microns sec
P Z' 0.2 1.0
S N Ok 9
M E 0.7 19
M N 0.4 18
D = 6800 km = 61°,
Sk iP 1T 27 23.9
Gb iP 17 28 00.9 D
ipP 17 28 15.0
Unm iP 17 27 19.9
ipP 17 27 33.7
is 17 36 01
Ka ip 17 28 08.2
ipP 17 28 23.2
Aleutian Islands.
= 60 km (Ki,Gb,Um,Ka).
Megn. = 6.1 (Up.Ki).
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = GSteborg, Um = Umed

¢ Ka = Karlskrona
1964 196k
Sep. 2 Ki eP 18 24 39 Sep. 4 Ki microns sec
Sk ip 18 24 33,2 cont. P Z!' 0.1 1.0
Colombia (h = 110 km). M E 1.T 19
M N 0.5 15
" 3 Um iP 01 49 53.2 M Z o 6 12 o
D = 7950 =71 1/2".
" 3 Ki i(sn) 05 23 10.0 Sk eP 3 39 19D
isg 05 23 31.7 Gb iP 03 38 57.6 D
Un eP 03 39 39
" 3 Up ip 05 42 05,0 is 03 L8 46
Vancouver Island Ka iP 03 39 03.5D
(h = 30 km). Atlantic Oceen (h = 20 km).
Ma@o = 5.6 (Up,Ki)c
" 3 Ka iP 12 42 31,0
Alaska (h = 40 km), " 4 up iP 03 bk 54,6
Ki iP 03 45 48.1
" 3 Cb iSKP 13 18 51,3 microns sec
Fiji Islands (h = 570 km). P z2' 0.1 1.0
Sk iP 03 45 33,8
" 3 Um ipP 13 58 03.2 Gb iP 03 45 04,1
i 03 45 08.0
" 3 Um iPKP 15 56 17,2 Um ip 03 k5 17,2
Kermadec Islands Ke iP 03 44 39.5
(h = 30 km), Turkey (h = 30 km).
" 3 Um eP 17 06 L6 " (:j) Ki ePg 08 15 07
isg 08 15 28 2
" 3 Gb iP 21 14 27.3 C D = 140 km = 1.3°.
Ka iP 21 14 39,8 08 17 12
Alaska (h = 30 km), i
" 3 Up —— 67.9°N, 17.1°E,
microns sec Origin time = 08 1L L3.
M E 0.3 17
M N 0,7 18 " y Um iP 10 02 37.3
M Z 0.8 17 Gulf of California (h = 30 km).
Ki iP 21 26 55.7
microns sec " L Up ePP 10 52 k1
M E 0.k 1k es 11 00 03
M N 0.5 16 mierons sec
M Z 0.8 18 M E 1.6 21
Um iP 21 27 07.8 M N 3.2 23
Gulf of California M Z 3.8 23
(h = 30 km). Ki eP 10 48 02
iPP 10 52 14
" I Up ip 03 39 21.2 D iSKS 10 58 39
eS 03 48 05 microns sec
microns sec PP Z 0,9 9
P Z' 0.1 1.0 SKS E 1.0 11
s E 0.3 5 M E 3.0 20
s N 0.3 5 M N 3.2 22
M E 0.7 19 M Z 5.6 21
M N 1.7 17 = 11300 km = 101 1/2°.
M Z 1.3 Sk eP 10 48 25
D = T400 ¥m = 66 1/2°. ePKKP 11 Ok 15
Ki iP 03 39 51.7 Um iP 10 48 06.8 ¢
is 03 49 10 iPP 10 52 20

cont. cont,
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. Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = Gdteborg, Um = Umed
Ka = Karlskrona
1964 1964
Sep, 4 Um i 10 52 32.6 Sep. 5 Sk e 03 14 33
cont, iSKS 10 58 L5 cont, ePKKP 03 22 58
is 10 59 L8 Gb ePKP 03 12 49
iPKKP 11 o4 11.2 i 03 13 02,5
New Guinea (h = 30 km). i 03 1k 35.6
Magn. = 6.2 (Up,Ki). ePKKP 03 22 ki
i 03 22 53.9
" k Ki iPKP 15 08 45.8 Um iP 03 08 26
Gb iPKP 15 09 12.2 iPKP 03 12 25,0
Um iskp 15 11 39.9 iPP 03 13 07.5
South of Fiji Islands iPs 03 22 42
(h = 550 km). iPKKP 03 23 06.7
iss 03 29 06
" I Um eP 17 19 ok Ka ePKP 03 12 39
i 03 13 01.6
" 5 Up iPKP 02 36 15,7 ePKKP 03 22 ko
i 02 36 22,9 Solomon Islands (h = 70 km),
microns sec Magn. = 6.5 (Up,Ki).
PKP Z' 0.1 0.6
Ki iPKP 02 35 55.1 " 5 Up iP 06 47T 29,5
Sk iPKP 02 36 10.k4 i 06 4T 31.8
i 02 36 14,0 Ki eP 06 47 16
Gb iPKP 02 36 23.5 Sk eP 06 4T 41
i 02 36 36.5 Gb iP 06 47 sk,0
e(SKP) 02 39 53 Um iP 06 47 16.0
Um iPKP 02 36 05.0 D i 06 47 20.5
Ka iPKP 02 36 38.3 Yunnan, China (h = 30 km).
South of Kermadec Islands
(h = 400 km), " 5 Up ip 07 59 37.3
Ki iP 07 59 13.6 C
" 5 Up iP 03 08 Lk Sk eP 07 59 Lk
ePKP 03 12 31 Um ip 07 59 20.9
ipPpP 03 13 36 Ka ip 0T 59 52.4
ePKKP 03 22 54
ePKKS 03 26 41 " 5 Ki iPKP 12 15 26.1
microns sec West of Macquarie Island
PP Z 1.1 9 (h = 30 km).
M E 3.8 22
M N 8.5 24 " 5 Up eP 12 38 19
M Z 6.4 2 eS 12 47 10
(D = 13000 km = 117°). nmicrons sec
Ki eP 03 08 17 S N 1.0 16
ePKP 03 12 22 M E 1.k 219
i 03 12 Lk, 4 M N 2.3 19
iPP 03 12 56 M Z 2,2 22
iPs 03 22 15 D = 7550 km = 68°,
i 03 22 43 Ki eP 12 38 59
iPKKP 03 23 16,0 eS 12 48 31
mierons sec microns sec
PP E 0.3 8 S N 0.8 12
PP Z 0.5 5 M E 1.0 16
M E 7.b 22 M N 1.3 20
M N 6.4 22 M Z 2.3 17
M z 11 21 D = 8300 km = Th 1/2°,
(D = 12450 ¥m = 112°). Sk eP 12 38 26
Sk ePKP 03 12 38 Um iP 12 38 4o C

cont, cont,
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Comro 9 -h-
Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = GSteborg, Um = Umed
- Ka = Karlskrona
1964 1964
Sep, 5 Un ePP 12 b1 13 Sep. 6 Up i 09 57 27.1
cont. is 12 47 58 iSn 09 57 L4,3
Ka iP 12 37 52.9 i 09 58 39.8
Atlantic Ocean (h = 30 km), Sk e 09 58 00
Magn. = 5.6 (Up,Ki). isg 09 58 51,6
— Gb iPg 09 56 03.0
" (:r)f UPP  oPg 13 21 4o isg 09 56 29.2
eSg 13 22 3% Un eSg 09 59 59
3 Ka ePn 09 56 25
e 13- eSg 09 57 36
3 . Skagerack. No satisfactory
LU:ME iSg 13 23 01,b agreement between the data.
1 13 23 13.3
Ka iPg 13 22 30,5 " 6 Up iP 10 40 39.9
es¥ 13 23 36 Ki iP 10 39 46,7
iSg 13 23 53.0 Um iP 10 40 13.7
R D=680 km=6,1", Alaske (h = 30 knm).
North coast of Esthonia,
59 1/2°N, 25°E. Origin " 6 Ki P 16 07 35
time = 13 20 27. Explosion? Maska (h = 30 km).
" 5 Up eP 21 12 37 " Up iP 17 46 24,9
Ki eP 21 14 o4 Ki ip 17 45 26.1
Sk eP 21 13 15 Sk eP 17 45 53
Unm eP 21 13 21 Unm eP 17 45 56
is8 21 17 18 Ka iP 17 46 50,5
Italy (h = LO ¥m), Alaska (h = 30 km).
" 5 Up iP 21 14 07.6 " Up eP 18 54 39
ePcP 21 19 11 microns sec
microns sec M E 1.0 17
M E 0.3 9 M N 1.7 17
M N 0,3 8 M Z 1l.1 17
M Z 0.4 9 Ki ip 18 sk 0OL.T7
Ki eP 21 15 35 eSKS 19 Ok 38
microns sec microns sec
M E 0.4 9 M E 2.1 21
M N 0.3 9 M N 1.7 20
M Z 0.4 9 M Z 2.5 18
Sk iPp 21 1k k45,0 Unm iP 18 54 14,6
Unm iP 21 1k 55.9 iss 19 11 59
is 21 18 50 Caroline Islands (h = 30 km).
Ka ip 21 13 45,6
Italy. This shock occurred " Up eP 19 02 38
01 32 after the preceding Ki iP 19 03 12.7
(i.e. origin time = 21 10 21) Sk iP 19 02 32.6
and is slightly larger than Um ip 19 02 sk,
that one. Azores Islands (h = 30 km).
" 6 Up iPKP 09 39 30.8 " Up iP 19 09 08.6 D
iSKP 09 42 14,9 ipP 19 09 22.8
Ki iSKP 09 41 51.0 microns sec
Sk isKp 09 42 07.7 p Z' 0.1 0.6
Gb eSKP 09 L2 23 Ki iP 19 09 11,0 D
Un iSKp 09 L2 02.8 ' microns sec
Ka iPKP 09 39 4l1.h P Z*' 0.1 1.0
iSKP 09 42 25,0 Sk iP 19 09 25,k

Fiji Islands (h = 620 km).

cont.
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- Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = GSteborg, Um = Umed
Ka = Karlskrona
196k 1964
Sep. 6 Sk i(pP) 19 09 42,3 Sep. 8 Ki i(sn) 05 18 25.3
cont, Gb iP 19 09 23,6 e(sg) 05 18 48
Um ip 19 09 06,0
ipP 19 09 19,7 " 8 Ki iP 08 07 39.1 D
Ka iP 19 09 11.h4 Um iP 08 0T 46,2
Nicobar Islands. Mindenao (h = 180 km).
h = 60 km (Up,Um).
Magn. = 5.9 (Up,Ki). " 8 Um iP 11 05 05.1
" 6 Up ip 19 34 23.8 " 8 Up iP 13 52 05.3
Ki ipP 13 51 31,5
" 6 Ki el 21 58 nmicrons sec
nicrons sec P Z2' 0.1 1.0
M E 0.6 17 Um iP 13 51 45,8
M N O.4 17 i 13 51 53,7
M Z 1.0 18 South of Japan (h = 80 km).
Easter Island (h = 30 knm).
" 8 Gb iPKP 14 01 02,2
" 7 Up ip 03 51 00.6 i 1% 01 19.6
Ki eP 03 50 33 Ka iPKP 1k 01 03.5
Philippine Islands (h = 30 km), i 1k 01 21.3
South of Fiji Islands
" 7 Up ip ok ob k1,3 (h = 170 km).
Um eP ok o4 15
Kurile Islands (h = 100 km). " 8 Gb iPKP 14 28 33.7
i 14 28 45,6
" 7 Ki iP 07 51 24,3 Ka iPKP 14 28 34,9
Sk iP 07 51 51,6 i 14 28 L7.7
Alaska (h = 30 km). South of Fiji Islands
(h = 210 km).
" T Up iP 11 36 11.9
i 11 36 34,k " 8 Gb iPKP ik 31 57.2
microns sec i 14 32 02.8
M E 0.9 23 Ka iPKP 1k 31 58.3
M N 2,3 22 i 14 32 oL4,7
M 2 2,2 22 South of Fiji Islands
Ki iP 11 37 02.6 (h = 180 km),
eS 11 4k sk PKP is multiple in this and
microns sec the two preceding cases, but
S N 0.5 7 the time difference between
M E 3.0 20 the two phases is different
M N 1.7 20 in the three cases, being in
M Z 3.9 22 average for Gb and Ka 17.6 sec
D = 6400 km = 57 1/2°, for the first shock, 12,9 sec
Um eP 11 36 Lo for the second and 6.0 sec
Ka eP 11 36 03 for this one.
i 11 36 15.6
Arabian Sea (h = 30 km). " 8 Um P 17 Ok 25
Magn. = 5.6 (Up,Ki). South of Japan (h = 30 km),
" T Ki ip 15 59 45,8 " 8 Up iPKP 17 23 k0.5
Ka iP 15 59 50.3 Fiji Islands (h = SLO km),
Afghanistan-USSR (h = 170 km).
" 8 Ki eP 20 35 48 C
" 7 Gb i(P) 17 16 20.7 microns sec
P Z' 0.1 1.3

cont,



1964
Sep.
cont,

A yy‘lr{t:er‘r‘wational From the ISC collection scanned by SISMOS

b
= Uppsela, Ki = Kiruna, Sk =
Kea = Karlskrona
1964
8 Um iP 20 35 5507 SEP.
Mindenao (h = 30 km). cont.
9 Um iP 06 18 26.0
Bonin Islands (h = 30 km),.
9 Ki ipP 22 26 36.7
Iran-Iraq (h = 70 km). "
10 Um iP 13 30 20.1
@ fUP P iPg 17 19 3k4.k4
X iSn 17 20 15.3
1Lgl 17 20 35.3
= 540 km = 4,8°,
Sk elLgl 17 22 34 w
Gb eSg 17 19 32
Ka iPg 17 18 25.4 ¢ "
i(T) 17 19 17.3
D= 110 km = 1,0°,

Sé_ihern Baltic, 55.3°N,
14,7°E, Origin time =

17 18 02, Probably underwater
explosion,

" 11  Um iP 03 25 06.2
L 11  Um iP ok 24 18,1
» 11  Up eP 20 00 23
Ki eP 20 00 10
Gb iP 20 00 14,3
Mexico (h = 130 km).
" (:éi) [upP isg 08 07 33.8)
T Ki iPg 08 03 L47.6
iSg 08 03 56.6
iRg 08 03 59,2

cont,

microns sec
Rg zZz' 1,0 0.8

67 1°N, 20.7 E.
Origin time = 08 03 3k,

amplitude of Sg is
remarkably large in
comparison with Pg,

12 Up —

2R

cont.

12

12

12

Skalstugan, Gb = G&teborg, Um = Umed

Ki iPsS 13 11 04
eSS 13 16 43
microns sec

M E 1.4 22

M N L4,0 30
New Guinea (h = 120 km),

Up iSKP 15 40 16,0
Ki iPKP 15 37 24,1

iSKP 15 39 50.2
Sk iSKP 15 40 07.9
Um iPKP 15 37 31.8

iSKP 15 40 03.3
Fiji Islands (h = 560 km).

Up iP 16 06 0907

Up iPKP 22 26 52 C
e(PKP2) 22 27 25

iPKP2 22 27 32.4
iPP 22 30 59
microns sec
PKP E 1.4 11

PKP Z 10 12

PKP2 E 2.0 11

PKP2 Z T.8 9

PKP2 Z' 0.2 0.9

PP E 3.7 12

PP Z 8.6 12

M E 6.1 19

M N 1 18

M Z 21 18

(D = 17450 km = 157°),
Ki iPKP 22 26 52,8 C

iPKP2 22 27 17.1

i 22 27 43.8

iPKS 22 30 32

iPP 22 30 b7

iSKSP 22 41 00

microns sec
PKP E 3.0 10
PKP N 1.3 9

PKP 2 13 10

PKP Z' 1.5 1.5

PKP2 Z' 1.3 1.2

PKS E 3.0 10

PP Z 16 10

M E 16 21

M N 15 18

M Z 23 19

(D = 17100 ¥m = 15L°),
Sk ePKP 22 26 5k

iPKP2 22 27 37.6
Gb iPKP2 22 27 L6.1

i 22 27 Lo k4
Um ePKP 22 26 52 C

iPKP2 22 27 23.7
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- Up = Uppsala, Ki = Kiruna, Sk =

1964
Sep.
cont.

"

cont.,

12

13

13

13

13

13

1k

1k

1k

1k

1k

‘lhferﬁational From the ISC collection scanned by SISMOS

-T-
Ka = Karlskrona
1964
Um iPP 22 30 58 Sep.
Ka iPKP 22 27 03.3 cont,

Auckland Islands (h = 30 km),
Magn. = T.1 (Up,Ki).

The records offer some
opportunity for comparison of
PKP2 with PKP1l, PKPZ usually
having slightly shorter period
and larger trace amplitude at
our stations in this case.

n

Ki iPKP 00 41 ok,6 C
Auckland Islands (h = 30 km),
Um iP 15 33 12,7 C
i 15 33 16.5 N
Sk iP 22 58 27.3
Um iP 22 58 21,5
Ka iP 22 57 01
Yugoslavia=-Albania., =
Sk eP 23 05 53
North Atlantic Ocean
(h = 30 km).
Sk iP 23 28 22,1
North Atlantic Ocean
(h = 25 km).
Sk iP 06 24 35,0
North Atlantic Ocean "
(h = 30 km),
Sk iP 06 39 23,3
North Atlantic Ocean
(h = 30 km).
Up iP 10 28 12,8
Ki iP 10 27 19.3 C
ipP 10 27 34.3
microns sec
P Z' 0.1 1.0
Sk iP 10 27 L47.7 C
ipP 10 28 03.6
Um iP 10 27 L46.8
ipP 10 28 02,5
Ka iP 10 28 37.1 ”
ipP 10 28 53.0
Alaska.
h = 60 km (Ki,Sk,Um,Ka).
"
Sk eP 13 L1 sk
i 13 41 57,2
Sk e(P) 13 42 50

cont .,

1L

1k

1k

1k

15

Skalstugan, Gb = Géteborg, Um = Umed

Sk i 13 42 53,7
i 13 42 59,8
Up ——
microns sec
M E 0.T 19
M N 1.0 17
M Z 1.3 20
Ki iP 13 46 02,6

microns sec
M E 2.1 2L

M N 0.8 18
M Z 2.8 21
Sk iP 13 45 57.3 D

Mexico (h = 60 km).

-1k 27 58,0
1k 27 54,6
2

cean, 59°N,
Origin time = 1Lk 22 43,

The determination in this and
the preceding case made by
combination with readings at
Sodankyléd, Kevo, Akureyri,
Nord and Strasbourg.

Up  iP 15 28 51.2 C
microns sec
P Z% 0l 1.0
Ki iP 15 29 23.3
microns sec
P Z2' 0,1 1.0
M N 0.5 12
Sk eP 15 29 24
i 15 29 26,0
Gb iP 15 29 04,0
Um iP 15 29 02.5
i 15 29 13.1
Ka iP 15 28 44,3
Iran (h = 30 km).
Magn. = 5,7 (Up,Ki).
Ki iP 15 57 55.3
Sk iP 15 57 43.9
Guatemala (h = 40 km).
Ki eP 05 51 06
microns sec
M E 0.9 18
M N 1.0 22
M 7 1a 3T
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. Up = Uppsala, Ki = Kiruna, Sk = Skalstugan; Gb = Goteborg, Um = Umed
Ka = Karlskrona

1964 196k
Sep. 15 Um iP 05 51 10.2 C Sep. 15 Up i(p) 17 21 16,4 C
cont, Molucca Sea (h = 30 km),
" 16 Up iP 01 37 55.5
" 15 Ki iPKP 09 16 58,1 ipP 01 38 08.9
Sandwich Islands (h = 30 km). is 01 47 18
nicrons sec
" 15 Um eP 1k 10 10 P Z' 0.3 1.0
S N 1.0 5
" 15 Up iP 15 k1 11,3 C M E 2.4 21
is 15 50 3k . M N 7.3 21
eSKS 15 51 11 M Z 3.2 17
i 15 51 39 D = 8100 km = T73°.
microns sec Ki ip 01 37 56.6 C
P E 0.7 5 iPcP 01 38 23.1
P Z 3,0 3 is 01 47 26
P Z2' 0,9 0.7 eSKS 01 48 05
S E 2.8 171 microns sec
S N 5.2 5 P Z' 0.2 1,0
SKS E 5,7 6 S N 1.5 9
SKS N 11 6 SKS E 1,0 12
SKS Z 3.6 9 M E 4,7 17
M E 6.9 20 M N 6.8 15
M N 18 23 M Z 4,1 18
M 7 12 22 D = 8100 km = T3°,
D = 8300 km = T4 1/2°, Sk ip 01 38 12.2 ¢
Ki iP 15 41 13,2 C Gb iP 01 38 10.4
iPeP 15 41 32 ipP 01 38 26.5
is 15 50 46 Unm ip 01 37 52.2 C
iSKS 15 51 12 iPa 01 k2 22
i 15 51 56 is 01 47 15
microns sec iSKS 01 48 02
P E 2.7 6 Ka iP 01 37 58.9 C
P Z 6.8 5 ipP 01 38 14.9
P Z' 1.3 1.0 Andaman Islands.
S E 7.6 10 h = 60 km (Up,Gb,Ka).
S N 11 9 Magn- = 603 (Up,Ki).
S Z 2,9 8
SKS E 12 10 " 16 Up iP 02 00 38,2 C
SKS N 9.8 7T Ki ip 01 59 43.1 C
SKS Z 5,6 10 microns sec
M E 18 22 P Z' 0.3 1.5
M N 12 20 Sk eP 02 00 09
M Z 19 24 Gb iP 02 00 47.9
D = 8350 km = 75°, ipP 02 00 55.7
Sk ip 15 41 28,1 ¢ Um iP 02 00 11.3
iPel 15 41 51,1 Ka iP 02 01 02,0
Gb iP 15 41 26.6 C i 02 01 05,4
iPeP 15 41 46,1 - Alaska, h = 30 km (Gb).
i(pP) 15 44 14,2
Um iP 15 41 08.3 C " 16 Gb iPg 12 32 23.0
iPeP 15 41 31.3 isg 12 32 25,2
iPpP 15 43 46 D = 20 km = 0.2°,
is 15 50 29 Local blast.,
Ka ip 15 41 1,1 C
iPcP 15 41 35,0 " 16 Up iP 13 10 10.0

Nicobar Islands (h = 40 ¥m).
Magn. = 6.9 (Up,Ki).
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Up = Uppsala, Ki = Kiruna, Sk

1964
Sep.

"

1

"

1"

"

16

16

16
16

16

1T

17

17

e %
Ka = Karlskronea
1964
Ki iP 15 22 45,5 Sep.
Um iP 15 23 0k4,.3
Japan (h = 170 km). "
Ki e 20 14 33
i(sg) 20 14 47.8
Up ipP 21 b 48,7 C
is 22 41 06
D = 6300 km = 56 1/2°,
Ki ip 22 33 40,2 C
miecrons sec
P Z' 0.2 1.,k
Sk ip 22 33 09.1 C
Gb ip 22 32 56,7
i 22 33 01.k
Un ip 22 33 33.5
North Atlantic Ocean
{(h = 30 knm).
Up eP 22 47 38
Ki iP 22 L6 k2,5
Kamchatke (h = 30 km).
Ki e(Sn) 05 33 0k
i(sg) 05 33 23.8
Up iPKP 07 19 12,2
South of Fiji Islands "
(h = 30 km).,
Up iP 15 08 33.k4
microns sec
P Z' 0.1 0.8
M E 0.8 15
M N 1.4 17
M Z 1.5 16
Ki ip 15 08 56.8
i 15 09 02,8
eS 15 14 37
microns sec
P Z' 0.2 1.3
M E 2.8 17
M N 0.9 13
M Z 2.2 15 "
D = 3950 km = 35 1/2°,
Sk ip 15 08 18.7
Gb ip 15 08 08.4 C "
Um ip 15 08 49,0
is 15 1k 23
Ka ip 15 08 21.9
North Atlantie Ocean
(h = 25 xm).

cont.

17
18

18

18

18

Skalstugan, Gb = Gdteborg, Um = Umed

Gb iP 19 50 32.2
Up iP 00 14 12,6
i 00 14 30.7
eS 00 18 37
microns sec
S N 0.9 9
M E 7.7 17
M N 5.4 18
M Z 8.3 14
D = 2900 km = 26°,
Ki ip 00 15 12,6 C
eS 00 20 30
iLgl 00 25 45
iLg2 00 26 28
microns sec
S E 0.8 5
S N 0,4 10
M E 4,2 17
M N 1.4 16
M Z 2.1 10
D = 3600 km = 32 1/2°,
Gb eP 00 14 12
Um iP 00 14 29,4
i(s) 00 19 30
Ka eP 00 13 50
iPP 00 14 30.5
Eastern Mediterranean Sea
(h = 20 km).
Magn. = 5,3 (Up,Ki).
Up iP 00 14 42,7
microns sec
P Z' 0,1 1.0
Ki iP 00 15 Lk4,0

microns sec

P Z' 0.1 0,8
Sk eP 00 14 59
Eastern Mediterranean Sea.
Remarkably enough, the P of
this shock is stronger than
P for the preceding shock at
Up, Ki, Sk, but not at the
other stations where the
second P was not clearly
observed.

Sk eP 01 50 31
Greece,
Up iP 08 oL 28,4
Ki iP 08 02 57.1
is 08 05 07.7
D = 1400 km = 12 1/29°,
Sk ip 08 ok 06,1
i8S 08 07 22.5



=10-
Up = Uppsala, Ki = Kiruna, Sk =
Ka = Karlskrona
1964
Sep. (:ié) Um iP 08 03 43,7 C
cont. i(8) 08 07 0L.9

\ "‘lnt‘érr‘wational From the ISC collection scanned by SISMOS
_Seismological

Novaya Zemlya.

z Underground explosion. i

" 18 ki i(sg) 09 48 00.6
" 18 Up eP 13 18 41
e 18 Up eP 13 19 39
is 13 25 15
microns sec
M E 1.9 20
M N 1.6 16
M 2 3.8 17
D = 3950 km = 35 1/2°,
Ki iP 13 20 08.7 D
is 13 26 14
microns sec
P %Y 0.5 1.5
S N 0.6 6
M E 2,6 20
M N 1.2 15
M Z 3.1 18
D = 4400 km = 39 1/2°.
Sk iP 13 19 27.4
i 13 19 30,0
iPP 13 20 29.8
Gb iP 13 19 09.0
iPP 13 20 32.4
Um iP 13 19 57.3
iPP 13 21 26
is 13 25 49
Ka iP 13 19 20.5

Skalstugan, Gb = Goteborg, Um = Umed

Ki i(Pp) 23 L7 18.4

Up iP 00 46 30.4 D

Ki iP 00 46 k40,0

Hindu Kush (h = 210 km),

Up iP 05 21 00.8 C
eSKS 05 31 28

e(s) 05 31 53

Z

microns sec

P 0.6 6

SKS E 0,7 12

(s) N 0.9 9

M E 1.9 20

M N 1.7 17

M Z 3.0 19

D = 9700 km = 87 1/2°,
Ki i8 05 31 31

microns sec

S E 2.2 10

S N 0,8 10

S Z 0.6 10

M E 2.6 20

M N 1.0 17

M Z 3.9 22
Sk iP 05 20 k2.8
Gb eP 05 20 51
Um iP 05 20 57 C

ePP 05 24 15

iSKS 05 31 24
Mexico (h = 40 km).
Magn, = 5,9 (Up,Ki).

Azores Islands (h = 20 km),
It is characteristic for
Atlentic earthquakes to have
relatively long periods of
PZ' at our stations, the
periods in this case being
1.5-1.6 sec at all our

Up iSn 12 17 38.2
Ki iPn 12 14 14,1
ipX 12 14 21,2
iSn 12 14 58,5
isX 12 15 10.5
D = 410 km = 3,7°.
Sk ePn 12 1k 52
eSn 12 16 02
Um iPn 12 15 01.0
iPg 12 15 25,9
iSn 12 16 15,2

Norwegian Sea (h = 30 km).

stations.
" =¥ e .
18] Ki iPn 1% 46 03.8
iSn 14 46 53.5
Sk iPn 14 46 51.8
eSn 14 48 19 :

EWE ; 8,y »

Origin time = 14 45 00,

18 Ki ip 19 18 30.2 C
Alaska (h = 50 km),

18 Ki iP 22 10 06.3

Ki

Um

Up
Ki
Sk
Um

miecrons sec
M E 0.5 16

M N 0.5 20

iP 19 18 55,1
iP 19 53 19.0 C
iP 19 52 56.8
eP 19 53 24

1P 19 53 05.8

Formosa (h = 30 km).
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = GSteborg, Um = Umed
- Ka = Karlskrona
19614 1964
Seps. 20 Ka eP 01 37 32 Sep. 20 Gb isg 19 03 Ok,5
cont, Um ePn 19 01 L6
" 20 Up — isX 19 03 38,6
microns secc isg 19 03 58,4
M N Ok 20 Ka ePn 19 01 5k
Ki ePKP ok 53 17 iSn 19 03 19.8
microns sec iSg 19 ok 19.7
M E 0.5 18 Off coast of Norway, near
M N o.4k 18 Klesund,
M Z 1.0 20
Easter Island (h = 30 km), " 21 Up iPKP ok 41 32,8
i ok L4 43,7
" 20 Up ip 1k 47 16.3 C microns sec
ipP 14 49 03,1 PKP Z' 0.1 0.5
iPP 14 50 21.k Ki ePKP o4 k41 13
microns sec i o4 41 24,3
P 2' 0.2 0.7 iSKP ok 43 57,5
PP z' 0,1 1,0 microns sec
Ki iP 14 46 43,9 C SKP  Z' 0,1 1,0
ipP 14 48 28,4 Sk iPKP ok k1 26,4
is 14 55 27 Gb iPKP Oh 41 43,3 D
microns sec Um iPKP ok 41 20.8
P Z' 0,2 1,0 i ok 41 32.8
S N 0.3 8 iSKP o4 44 08.3
Sk iP ik 47 13,2 C Ke iPKP Ok 41 45,1 D
ipP 1k 48 59.6 i(SsKkP) Ok L4 29,1
iPP 14 50 15,6 Fiji Islands (h = 610 kn),
Um ip 14 46 57.5 C The amplitudes of PKP Z' at
i 14 48 36,6 Gb and Ka (just outside the
ipP 1h 48 43,2 shadow zone) are 15 times the
i 1% 49 08.1 corresponding amplitudes just
ipp ik 49 51,9 inside the shadow zone (Ki,
South of Japan. Um, Sk, Up).
h = 480 km (Up,Ki,Sk,Um).
Magn. = 5.9 (Up,Ki). " 21 Up ipP 05 10 49,5
Sk eP 05 11 28
" 20 Up iPn 19 01 37.3 C Greece,
i 19 01 45,7
i 19 02 47.8 " 21 Um iP 05 51 41,6
iSn 19 03 00.9 Banda Sea (h = 120 km).
iSg 19 03 35.8
microns sec " 21 Ki ip 08 44 29,3
Sg Z' 0.2 0.5 Ceram Sea (h = L0 kn),
D = 760 km = 6,9°,
Ki iPn 19 02 05.8 ¢ " 21 Ki iPKP 12 20 k5,5
eSn 19 03 k1 New Hebrides Islands
i 19 04 07.3 (h = 30 km).
iSg 19 o4 sk,s
= 990 km = 8,9°, " 21 Up ip 1k 43 39.6
Sk ePn 19 00 59
iPg 19 01 17.k4 " 21 Up iPKP 18 29 58,3
iSn 19 01 43,3 i 18 30 02.9
isX 19 02 02.9 microns sec
i(sg) 19 02 18.6 PKP Z' 0.2 0.5
Gb ;Pn 19 01 20.4 Ki iPKP 18 29 35,6
isSn 19 02 21.5 i 18 29 44,2
cont, cont,
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = Gdteborg, Um = Umed
) Ka = Karlskrone
1964 1964
Seps 21 Sk iPKP 18 29 51,1 Sep. 23 Ka i 05 11 19.7
cont, ipPKP 18 31 23.3 cont, Alaska (h = 30 km}.
Gb iPKP 18 30 06.0 Magn, = 5.9 (Up,Ki).,
i 18 30 15.7
Un iPKP 18 29 L6.1 " 23 Ki eP 06 28 47
Ka iPKP 18 30 07.5 Alaske (h = 15 km).
Kermadec Islands (h = 320 km).
" (:EE)[ Up  ilel 12 35 49.7
" 22 Ki ip 09 17 50.5 C Sk elgl 12 37 47
Gb iP 09 18 56.8 Gb isg 12 34 55,1
Un ipP 09 18 10.8 C Ka iPg 12 33 37.5
i(pP) 09 18 21.k isg 12 33 50.8
Kurile Islands (h = 30 km). i(Rg) 12 33 58.4
' D =110 km = 1,0°,

Southern Baltic, 55.3°N,
14,7°E, Origin time =
12 33 18. Probably
underwater explosion,
ing the Ka record
for this case with the

n 22 Um e 11 h? 23
i(sg) 11 47 32.1

" 22 Unm i 14 37 11.9
i(sg) 14 37 30.1

" 22 Um iP 21 30 20.8 related event on Sep. 10,
17 18, we find these records
" 23 Ki ip 01 47 41,6 C to be completely different:
Cyprus (h = 60 kn). Sep. 10: Pg and Sg are of
similar amplitude and there
" 23 Up iP 05 10 37.8 C is no Rgj Sep. 24: Pg is
ipP 05 10 48,1 very small compared to Sg
i 05 10 57 and Rg has the largest
is 05 19 38 amplitudes in the record.
microns sec The probable reason for these
P N 0.k ) differences is different
P Z 0,5 3 source properties. On the
P Z' 0,1 1.0 other hand, the Ka Z' record
S N 0.5 9 for Sep. 24 is quite similar
M E 1.k 219 to Ki 7' for Sep. 12, 08 03,
M N 2.3 19
M Z 3.4 21 " 2k Up ip 14 11 08.8 C
D = 7450 km = 67°, Ki eP 1k 10 27
Ki ip - 05 09 Lk,1 ¢ Sk eP 1k 10 39
e 05 10 10 1 14 10 k7.5
is 05 17 L6 Unm iP 1k 10 49.5
microns sec Oregon (h = 15 km).
P N 0.4 7
P Z 0.8 7 " 2k Up  i(pg) 14 21 52,1
P Z' 0.2 1.1 iSg 14 22 05,2
S E 0.5 12 Explosion?
S N 0.6 8
M E 2.2 17 " 2k Up iP 14 47 24,7
M N 3.2 16 Ki ip 1k 46 55,2
M Zz L,9 16 Um ip 1b 47 08.4
D = 6550 km = 59°, Mariana Islands (h = 150 km).
Sk iP 05 10 13,1 C
Gb iP 05 10 51.1 " 25 Up ip 05 32 30.1
Unm ip 05 10 11.3 C Aleutian Islands (h = 30 km).
18 05 18 37
Ka iP 05 11 00.4 C " 25 Gb iPg 12 17 35.3

cont. cont.
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = GSteborg, Um = Umed
: Ka = Karlskrona
1964 1964
Sepe 25 Gb isg 12 17 37.8 8ep. 26 Up microns sec
cont, D =20 km = 0.2°, cont, S N 0.4 3
Locael blast. M E 3.2 17
M N 6.5 20
" 25 Up iP 15 53 20,3 C M Z 5.4 17
eS 16 02 22 D = 5600 km = 50 1/2°,
microns sec Ki iP 00 55 03.7
P Z' 0,1 0.9 eS 01 02 26
M N 1.2 29 microns sec
D = 7650 km = 69°, P Z' 0.5 0.7
Ki iP 15 52 28,0 C S E 0.7 12
microns sec S N 0.9 5
P Z' 0,1 1.0 M E 4.3 16
Sk eP 15 53 01 M N 6,7 13
Gb iP 15 53 38.2 M Z k4,5 1k
Um ip 15 52 53.6 D = 5650 km = 51°,
is 16 01 35 Sk iP 00 55 22,6 C
Ka iP 15 53 42,9 ipP 00 55 28,6
Aleutian Islands (h = 30 knm). Gb iP 00 55 21.7
Magn. = 5.7 (Up,Ki). ipP 00 55 27.4
iPP 00 57 32.3
" 25 Sk iP 16 L2 24,3 Um iP 00 sk 57,2 C
Alaska (h = 30 km). ipP 00 55 03,0
iPP 00 56 55
" 25 Um iP 17 19 29,2 is 01 02 09
iSes 01 Ok L9
" 25 Up iP 17 35 34,2 D Ka iP 00 55 0T7.k4
Ki eP 17 34 39 Tibet-India, h = 25 km (Sk,
Sk iP 17 35 10.9 Gb,Um). Magn. = 6,0 (Up,Ki),
Gb ip 17 35 48.1
Um iP 17 35 08.0 " 26 Ki eP 06 32 22
Ka ip 17 35 56.9 Sk eP 06 33 12
Alaska (h = 30 km). Um iP 06 33 15.9
Arctic Ocean (h = 25 km),
" 25 Up iPKP 23 46 46,1
i 23 L6 51,2 " 26 Up iP 07 39 L40.8
ipPKP 23 48 30.5 Ke iP 07 39 51.9 D
microns sec Tibet.
PKP Z' 0,1 0.8
Ki ePKP 23 46 22 " 26 Ki iPKP2 08 10 27.h4
iSKP 23 49 26,4 Um iPKP2 08 10 34.7
Sk iPKP 23 46 39.9 D Ka iPKP2 08 10 53.7
ipPKP 23 48 24,4 Auckland Islands (h = 30 km),
Gb iPKP 23 46 54,1 D
i 23 47 ok, b " 27 Up iP 03 51 58,7 ¢C
Um iPKP 23 46 34,8 Gb iP 03 52 20,1
Ka iPKP 23 46 55,6 Ka iP 03 52 21,0
i 23 L7 06.5 Kurile Islands (h = 40 km).
ipPKP 23 48 40.9
Kermadec Islands. " ePg
h = 420 xm (Up,Sk,Ka). iSg 05 39 08.7
" 26  Up iP 00 55 00,8 C
is 01 02 1k
microns sec
P Z' 0.3 0.8

cont,
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Up = Uppsala, Ki = Kiruna, Sk

1964
Sep.

"

27

28

w1l
Ka = Karlskrons
Up iP 16 01 24,5 C
e 16 09 38
eS 16 09 57
microns sec
P N 0.5 5
P Z 0,4 3
P Z' 0,1 1.0
M E 0.9 19
M N 1.6 20
M Z 1.4 18
D = 7050 km = 63 1/20,
Ki iP 16 00 29,9 C
eS 16 08 13
microns sec
P N 0,3 5
P Z 0,5 5
P Z' 0.1 1,0
S E 0.6 11
S N ok 8
M E 0.8 16
M N 1.8 21
M Z 2.3 19
D = 6150 km = 55 1/2°.
Sk iP 16 00 56.9 C
Gb iP 16 01 35.9 C
ipP 16 01 k2.5
Um iP 16 00 58.1 C
is 16 09 Ok
Ka iP 16 01 47,2 C
Alaska., h = 25 km (Gb),
Magn, = 5.7 (UPQKi)t
Up ip 05 15 57.5
eS 05 24 59
eScS 05 26 03
microns sec
S E 0.3 9
M E 0.7 18
M N 1.2 20
M Z 1.5 19
D = 7650 km = 69°,
Ki iP 05 16 39.0
eS 05 26 21
microns sec
P Z' 0.3 2.0
S E 0.7 9
M E 1.1 20
M N 1.2 22
M Z 1.0 18
D = 8400 km = 75 1/2°.
Sk eP 05 16 02
i 05 16 21.k4
Um iP 05 16 20.3 C
is 05 25 L6
Ka ip 05 15 38.3

Atlantic Ocean

(h = 40 xm).

1964
Sep.

LU

”

"

28

28
28

28
29
29

29

29

29

Up ipP 06 58 41,9
ipP 06 59 08.3
microns sec
P Z' 0,1 0.5
Ki iP 06 58 50,0
ipP 06 59 12,0
microns sec
M N 0.4 10
M Z 0,3 8
Sk eP 06 59 06
ipP 06 59 29.5
iPP 07 01 23.7
Gb i(sP) 06 59 35.6
Um iP 06 58 39.4
ipP 06 59 01.9
iPP 07 00 38.4
Ka 1P 06 58 L7.1
i(sP) 06 59 17.1
Hindu Kush,
h = 110 km (Up,Ki,Sk,Um).
Unm ip 11 54 09,2
Up iP 16 37 32.8
microns sec
P Z' 0.1 0,8
Ki iP 16 36 55.5
Sk eP 16 37 27
Um ip 16 37 11.8
Japan (h = 80 km).
Um iP 11 33 k6.0
Um iP 13 58 50.5
Japan (h = 40 km).
Up ——
microns sec
M N 2.4 20
M Z 1,9 20
Ki -
microns sec
M E 1.6 21
M N 1.0 20
M Z 3.5 21
Um iPKP 1k 19 34,5 C
Tonga Islands (h = 30 km),
Up iP 20 45 18,7
Peru-Bolivia (h = 140 km).
Up ip 22 36 31.6
Crete (h = 30 km).

Skalstugan, Gb = Gdteborg, Um = Umed
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Up = Uppsala, Ki = Kiruna, Sk = Skalstuganj Cb = Gdteborg, Um = Umed
Ka = Karlskrona

1964
Seps 30 Up iP o4 45 10.4
iS ok 49 33
microns sec
P Z' 0.1 0.5
M E 1.6 17
M N 2.9 18
M Z 2,2 17
D = 2850 km = 25 1/2°,
Ki ip ok L6 20.0
microns sec
P z' 0.1 1.0
M E 3.0 20
M N 1.3 14
M Z 1.9 1k
Sk iP ok 45 50,3 C
Gb iP ok 45 01,2
Um iP ok 45 50,1
Ka iP o4 4k 35,8
Crete (h = 40 km),
Magn. = 5.5 (Up,Ki).
" 30 Up iP 05 58 21.0
" 30 Up ip 06 11 31.9
" 30 Gb iPg 08 36 59.1
isg 08 37 01.3
D =20 km = 0.2°,
Local blast,
" 30 Ki iP 10 51 0Ob,1
Sumatra (h = 30 km).
" 30 Up ip 18 32 24,9
" 30 Um iP 19 25 11.7
Japsn (h = 80 km).
" 30 Ki iP 20 36 47.7 C
Gb iP 20 37 54.2
Um iP 20 37 15.9

Alaska (h = 15 km),

Msrkus Bath
July 3, 1965
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UPPSALA, KIRUNA4,

Uppsala

SEISMOLOGICAL BULLET

SKALSTUGAN,

UMEA and KARLSKRONA

IN

GOTEBORG,

Uppsala (up): 59° oLe5'N, 17237.6'E; h=1kmn
Kiruna (Ki): 67 50.4'N, 20025.O'E; h=390m
Skalstugan (Sk): 63° 3h 8'N, 12°16.8'E; h =580nm
Giteborg  (Gb): 570 °41.9'N, 11°58.7'E; h = 66 m
Umed (Um): 63 48.9'N, 2o°1h 2'E} h=16mn
Kerlskrona (Ka): 56°9.9'N, 15935, 5'BE3; h=1lmn
OCTOBER 1 - 31, 1964
1964 1964
Oct. 1 Up iPKP 09 17 13.3 Oct. 2 Sk iPKP 13 19 29.9
Sandwich Islands cont, Gb iPKP 13 19 38.9
(h = 30 km). Un iPKP 13 19 24,4
i 13 19 36.9
" 2 Up ip 01 08 Lk,6 C i 13 20 19
microns sec iPP 13 20 50.7
P Z' 0.1 1,0 eSKSP 13 30 30
M E 1.9 13 Ka iPKP 13 19 50.0
M N 2.1 13 iPP 13 21 36.0
M Z 2.5 16 Solomon Islands (h = 70 knm).
Ki ip 01 07 55.3 C
ipP 01 08 00.8 " 2 Up ip 22 33 38.1
nicrons sec Ki iP 22 32 k3.8 C
P Z' 0.3 1.5 Sk iP 22 33 17,4 C
M E 5.8 18 Gb iP 22 33 k9.0 C
M N 3.3 18 Um iP 22 33 11.7
M Z 2,3 13 Ka iP 22 34 01.5
Gb iP 01 09 08.5 Alaska (h = 20 kn),
Un iP 01 08 17.6 C
Ka iP 01 09 08.8 C " 3 Ka iPKP 02 13 28.6
ipP 01 09 1k.k Fiji Islands (h = 550 km).
Sakhalin. h = 20 km (Ki,Sk).
Magn., = 5,8 (Up,Ki). " 3 Up ip 12 59 29,1
Ki ip 12 59 57.1 D
" 2 Up iPKP 13 19 32.0
i 13 19 39.7 " 3 Up iP 13 49 33,2
ePP 13 21 15 ipP 13 49 Lo,k
microns sec Ki iP 13 48 36.3
M E 1.k 19 ipP 13 48 44,6
M N 3.k 219 microns sec
M Z 2,9 18 pP Z' 0,4 1.5
Ki iPKP 13 19 19,k Sk iP 13 49 03.1
eSKSP 13 30 22 ipP 13 49 11,3
microns sec Gb iP 13 k9 k3.2
M E 5.3 21 ipP 13 49 52,4
M N 2.7 20 Um eP 13 49 07
M Z 6.3 20 ipP 13 49 13.7
cont, cont,
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Up = Uppsala, Ki = Kiruna, Sk

1964
L Oct .

cont.

o

"

n

lo

"

cont.

3

L — Y — Y

Um iPcP

Ka iP
ipP

Aleaska. h

Gb,Um,Ka).

The Z' emplitudes of pP are

3  ‘~~“T‘Ir{£er;wationa| From the ISC collection scanned by SISMOS
“_Seismological

@D
Ka = Karlskrona
1964
13 50 15.5 Oct.
13 49 55,5 cont.,
13 50 0L.5

on the average 3.7 times

those of P.

KiR  esg 16 31 12
Sk—eSp—36-—33-16
UWME esg 16 31

= 30 kn (Up,Ki,Sk,

Probably Nordlands Fylke
Norwey, 66 1/2°N, 14 1/2

3

Origin time = 16 29 L2,
Up iPKP 23 00 03.k4 C
Gb iPKP 23 00 09.7
Fiji Islands (h = 220 kn).
Up iP 01 51 X1.2
Ki iP 01 52 26.9
Sk iP 01 51 47.6 "
Gb iP 01 50 50.9
Um ipP 01 51 50.8 C

i 01l 51 54.0 "
Ka iP 01 50 32.0 C

i 01 50 Lo,2
Italy (h = 260 km).

"

Up ip 07 09 29.0 C
Ki iP 07 09 45,7 C
Um eP 07 09 32
India~-West Pakistan "
(h = 15 km),

ilLgl 13 06 43,9
KiR iPn 13 02 02.8

iSn 13 02 51,

iTsl 13 03 0 .9

D= L44o km = 4,0

30,6°E.

Origin time
Explosion?

iLgl
Northwest Russia, 69.5 N,

]!

= 13 01 00.

Up iP
Up ip
Up iP
Up iP
Sk eP

13 48 57.0

16 52 k5.5

21 06 12,7 C

23 01 52.6

23 02 33

n

cont.

M

Gb iP 23 01 35.7
Um iP 23 02 30.9
Ka eP 23 01 14
Ionian Sea (h = 90 km).
Ka iP 00 15 20.5
Up iP 03 46 07.9
iPcP 03 46 32,2
mierons sec
P Z' 0.2 0.9
Ki iP 03 45 25,4
microns sec
P Z' 0.1 0.9
Sk iP 03 45 59.6
Gb iP 03 46 29,1
Un iP 03 45 43,7
i 03 46 05.1
Ka iP 03 46 28.9
Japan (h = 4O km).
Magn. = 6.0 (Up,Ki),
Up i(P) 13 32 25,0
i 13 35 29,6
Gb e(PKP) 14 18 43
Ka iPKP 14 18 30,7
Tonga Islands (h = 30 knm).
Up ip 20 45 Lo,5
microns sec
P Z' 0.1 0.5
Up iP 22 21 k5.5
i 22 21 55,4
Sk eP 22 21 L6
Un iP 22 21 24,0
ipP 22 21 38,3
;1 22 25 30,5
Ka eP 22 21 59
Jepan (h = 60 km)
Up iP 01 47 k9,5
Sk iP 01 47 22,9
i 01 47 31.6
Alaska (h = 30 km).
Un iP 02 32 27.0
Mexico (h = 130 km).,
Up iP 06 23 38,3
ipP 06 23 46,3
isP 06 23 50.1
microns sec
M E 1.1 15

Skalstugan, Gb = GSteborg, Um = Umed
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = Gdteborg, Um = Umed
. Ka = Karlskrona
196k 1964
. Oct. 6 Up microns sec Oct. 6 Sk iP 14 35 22.8
cont. M N 0.8 14 cont. Gb iP 1k 34 34,2 C
M Z 1.9 15 Um iP 14 35 12.2 D
Ki -— Ka. ipP 14 34 05.7 C
microns sec Turkey (h = 10 km).
M E 2.9 13 Megn. =5.4 (Up,Ki).
M N 0.9 13
M Z 2,9 13 " 6 Up ip 14 36 00.2 D
Sk eP 06 23 bt is 1% 39 43
Un iP 06 23 26.2 C microns sec
ipP 06 23 36.1 P E 11 9
is 06 33 16 P N 49 10
iss 06 38 25 P Z 61 1k
Ke iP 06 23 50,5 P Z' 1.1 0.8
Philippine Islands. S E 52 14
h = 40 km (Up,Um). s N 70 1b
The Un long-period E and Z ] Z 32 13
components exhibit a very M E 280 15
pronounced Airy phase. M N 310 15
M Z 390 15
" 6 Up isg 07 30 15.1 D = 2300 km = 20 1/2°,
Sk eSn 07 30 k9 Ki ip 1k 37 11,4 D
isSg 07 31 09.0 is 1k 42 02
Un isg 07 30 21.0 i 1k 42 27
Probebly Central Baltic. microns sec
P E 2.7 15
" 6 Ki -—— P N 14 14
microns sec P Z 17 12
M E 1.k 19 P Z' 1.2 1.0
M N 0.8 19 S E 63 17
M Z 1.1 17 s N 160 19
Um e(PKP) 0T 37 06 M E 250 16
iPKP 07 37 16.6 M N 160 14
i 07 41 37 M Z 270 14
eSS 07 57 45 D = 3100 km = 28°,
Ka iPKP 07 37 11.3 Sk iP 14 36 45.6
Easter Island Rise i 14 36 sL.3
(h = 30 km). Gb  iP 1k 35 57.2
i 1k 36 05.0
" 6 Ka iP 11 45 31.9 Un iP ik 36 34.8 D
iS 14 40 k2
" 6 Up iPg 11 51 34.3 D Ka ip 1k 35 26.6
iSg 11 51 50.1 Turkey (h = 10 km),
iL 11 51 58.5 Magn. = 6.9 (Up,Ki).
Probebly Baltic underwater PZ' is complicated with a
explosion, succession of onsets with
gradually increasing amplitudes.
" 6 Up iP 13 12 16.4
Ka eP 13 12 22 " 6 Unm eP 15 27 00
" 6 Up iP 14 34 37,1 " 6 Up iP 18 28 22,k
microns sec is 18 30 59.2
P Z' 0.1 0.6 iss 18 31 28.6
Ki iP _ 14 35 48,5 microns sec
microns sec M E 0.8 17
P Z' 0.1 1,3 M N 1.5 19
cont,, cont,
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Up = Uppsale, Ki = Kiruna, 8k = Skalstugan, Gb = GSteborg, Um = Umed
Ka = Karlskrona

)

1964 1964
. Oct. 6 Up microns sec Octe 7 Um i 23 13 37.3
cont . M Z 1.5 19 cont. eS 23 17 26
= 1600 km = 1k 1/2°, Turkey (h = 30 km).
Ki iP 18 27 15.2 C
is 18 29 12.8 " 8 ki e(sg) 05 38 s8
eT 18 35 01
microns sec " 8 Um iP 17 03 51.2 D
P Z' 0,2 0.6 Aleutian Islands (h = 30 km).
M E 1,2 18
M N 1l.1 16 " 8 Up iP 20 48 L43.6
M Z 1.b 17
D = 1100 km = 10°, " 8 Up iP 21 37 OL.S
Sk iP 18 27 19.9
i 18 27 33.8 " 9 Up iP 12 54 17.9
is 18 29 08.2 Ki iP 12 53 46.8 D
i 18 29 15,2 Sk iP 12 54 14,8
Gb eP 18 28 33 Gb ip 12 54 36.2
Un eP 18 27 Lk Bonin Islands(h = 520 km).,
i 18 27 k9.6
is 18 29 59,1 " 9 Ki iP 15 06 31.7 C
i(Li) 18 30 27.7 Alaska (h = 30 knm).
Ka iP 18 28 59.1
i 18 33 02.1 " 9 Up iP 19 38 55.9
Jan Mayen (h = 30 knm). Ki ipP 19 38 59.8
microns sec
" 6 Ki iPKP 19 31 08.7 C P Z' 0.1 0.9
Sk iPKP 19 31 20,k Sk iP 19 38 43,6 D
Un iPKP 19 31 15.7 Um iP 19 38 58.3
New Hebrides Islands Colombia (h = 160 km).
(h = 20 knm),
" 9 Up ip 20 06 03.3
" 6 Up ip 20 28 41,0 C Ki ip 20 05 09.5
Ki ip 20 28 Lk,0 C i 20 05 16,2
microns sec Sk ip 20 05 35.7
M N 0.8 20 Gb ip 20 06 15.3 C
Sk ip 20 29 02.4 ¢ Um iP 20 05 36,1 C
Gb iP 20 29 01.0 Alaska (h = 15 knm).
Un ip 20 28 37.0 C
Ka iP 20 28 46.6 ¢ " 9 Up iP 20 41 12,6
i 20 29 01.0 microns sec
Nepel-India (h = 25 km), P z' 0,1 0.5
" 7 Um iP 02 05 21.8 " 9 Ki iPg 22 34 19.7 C
Unm elgl 22 36 24
" T Up iP 05 52 31.3 Probably blast in Kiruna ore
mines,
" T Ka iP 14 45 52,1 ¢
" 10 Up iP ok 57 02,9
" 7 Up iP 23 12 31.6 Sk iP o4 57 20.6
. i 23 12 38,7 Gb ipP ok 57 25,0
Ki - Tibet (h = 20 km),
nicrons sec
M E 0.6 14 " 10 Up iP 19 48 47,0
Sk eP 23 13 14 Ki iP 19 47 51.6 C
Um iP 23 13 10.3 microns sec
i 23 13 21,9 P Z' 0,1 1.0

cont. cont,
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = GSteborg, Um = Umed
Ke = Karlskrona

cont.

nicrons sec
M E 5.1 22

196k 1964
. Oct, 10 Sk iP 19 48 18.0 Oct. 11 Up microns sec
cont., Gb ip 19 48 s58.4 cont. M N 6.4 22
Un iP 19 48 19.3 M Z 5,8 20
Alaska (h = 40 kn), Ki ip 21 28 21,9 D
eX 21 31 55
" 10 Up ip 20 16 39.6 ipp 21 32 09.8
eS 20 24 41 eSKS 21 38 51
D = 6550 km = 59°, eS 21 39 26
Ki ip 20 15 L4,.6 microns sec
eS 20 23 02 P Z 1.0 &4
microns sec P Z' 0.4 2.0
P Z' 0.2 1.0 PP E 1.1 5
S E 04 9 PP N 0.3 6
S N 0.4 9 PP Z 1.4 4
M E 0,6 14 SKS E 2.1 14
M N 0.6 15 S N 1,2 17T
M Z 1.6 16 M E 9.0 21
D = 5700 km = 51 1/2°. M N 17T 22
Sk iP 20 16 10.9 M Z 8.0 19
i(pP) 20 16 15.7 D = 10500 km = 94 1/2
Gb iP 20 16 50,9 Sk iP 21 28 41.8
Un ip 20 16 12,0 Gb eP 21 28 53
eS 20 23 51 Um iP 21 28 25.9 D
Ka ip 20 17 02.8 ix 21 32 02
Alaska (h = 30 kn). iPP 21 32 11.2
Magn, = 5.7 (Ki). iSKs 21 38 58
is 21 39 38
" 11 Up ip 00 54 21,0 iss 21 46 18
Sk iP 00 54 31,4 Ka iP 21 28 k3,4
Atlantic Ocean (h = 30 km). iPP 21 32 49,4
Celebes (h = 30 km).
" 11 Up ip 03 12 37.6 C Magn. = 6.5 (Up,Ki).
Ki iP 03 11 45,6 C
Kurile Islands (h = 30 km). " 11 Up iP 23 46 32,3
Ki iP 23 k6 11.8
" 11 Up iP 10 20 22,9 Mindanao (h = 120 km),
ipP 10 20 32.0
Ki eP 10 19 56 12 Um iP 03 29 40.9
Haweii. h = 40 km (Up).
" 12 Gb iP ok 59 02.5
" 11 Ki iPKP 11 29 19,2
Sk iPKP 11 29 31.7 12 Up -
New Hebrides Islands microns sec
(h = 70 km). M E 0.8 18
M N 0.6 16
" 11 Um iP 1k 32 03,3 Ki iP 14 22 59,1
i 1% 32 16.6 microns sec
M E 0.3 8
" 11 Up eP 21 28 27 M N 0.2 10
i 21 30 S55.7 Rhodes Island (h = 30 knm).
iPP 21 32 12.8
e 21 32 31 12 Up ip 15 56 19.4
iPPP 21 3k 16 ipP 15 56 37.9
eScS 21 39 57 i 15 58 13.1

microns sec
M E 1.0 18
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = GSteborg, Um = Umed

N Ka Karlskrona
1964 1964 )
. Oct. 12 Up microns sec Oct. 13 Up microns sec
cont. M N 1.9 23 cont, P VA 0.2 105
M Z 3.0 23 Ki ip 02 31 09,5
Ki iP 15 56 02,7 ipP 02 31 22,8
isP 15 56 28,4 microns sec
iPP 15 59 S0 P Z' 0.1 0.9
iSKs 16 06 26 Sk eP 02 31 Ly
eS 16 07 08 Um iP 02 31 30.9
microns sec ipP 02 31 4k,1
SKS E 0.7 7 Kurile Islands.
S N 0.3 8 h = 50 km (Up,Ki,Um),
M E 2.6 20 Magn. = 5.9 (Up,Ki).
M 2.1 19
M Z 3.5 21 " 13 Ki eP 05 44 55
D = 10350 km = 93°, Molucca Passage (h = 15 km).
Sk iP 15 56 24 .4
e 15 58 58 " 13 Ki iP 07 ok b5, 7
ePP 16 00 20
Gb ip 15 56 34,k " 13 Ki e(PPS) 11 07 53
Um iP 15 56 09.2 C microns sec
ipp 15 56 26,2 M E 1.h 24
eSKS 16 06 29 M N 0.9 23
i 16 07 o1 M Z 1.1 21
iS 16 07 20 Um iPP 10 57 59
Taleud Islands, ePS 11 o7 12
h = 70 km (Up,Ki,Um), eSS 11 13 09
Bismarck Sea (h = 60 km).
" 12 Up ip 20 k9 k5.2
" 13 Ki iP 14 09 33,5
" 12 Up eSS 22 35 39 Sk iP 14 10 00.0
microns sec Um iP 14 10 01.9
M E 1.0 18 Alaska (h = 30 km).
M N 1.1 18
M Z 1.5 19 " 13 Um iPKP 17 39 38.8
Ki ePKP 22 14 48 Kermadec Islands
ePP 22 17 17 (h = 120 km).
ePKS 22 18 15
microns sec " 13 Up iP 23 10 03.4
PKP Z' 0.1 1.7 microns sec
PP Z 0,4 5 P Z' 0,1 0.5
PKS E 0.3 8 Ki ip 23 10 12.4
PKS N 0.2 8 microns sec
M E 2,6 20 P Z' 0.1 1.0
M N 1.6 22 Sk iP 23 10 29,0
M Z b2 21 Un iP 23 10 01.7
Un iPP 22 17 30 Ka iP 23 10 07.5
ePKS 22 18 26 Hindu Kush (h = 120 km).
iSKKS 22 24 26 Magn. = 6.0 (Up,Ki).
e 22 34 48
eSS 22 35 10 " 1 up ip 03 16 47.9
Easter Island (h = 25 km), eS 03 26 25
Magn. = 6.1 (Up,Ki), microns sec
s E 0.7 10
" 13 Up ip 02 31 55.8 ¢ M E 1.0 20
ipP 02 32 09.4 M N 2.8 20
cont, M Z 3,0 16

cont,
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Ka

14 Ki eP 03 16 08
es 03 25 16
microns sec
P Z' 0,1 1.5
S E 1.0 12
S N 0.4 9
M E 2.6 20
M N 1.7 18
M Z 3.6 16
D= 7700 km = 69 1/2
Sk eP 03 16 43
Un iP 03 16 27.3
is 03 25 48
iss 03 30 28

i8ss 03 34 06
Jepan (h = 30 knm).
Magn. = 5.7 (Up,Ki).

14 Ki eP 03 29 37
i 03 31 25.8
14 @b iP 05 13 00,1

(i:j)ﬁ&n isSg 12 55 06.9 1
Ki eLgl 12
oy :

15g 12 55 39.2

Gb iPg 12 53 30.5
isg 12 53 k9.5
D = 160 km =

Oslo Fjord,
Origin time = 12 53 0Ok.

Up ip 17 35 11.0

is 17 42 k2

microns sec
M N 0.9 18
M Z 1.1 18

Ki iP 17 35 49.9
eS 17 L3 48
microns sec
S E 0.4 10
S N 0.3 10
M E 1.4 19
M ¥ 1.2 19
M Z 1,9 20
Sk eP 17 35 L6
Um is 17 43 01
iss 17 47 16

Argbien Sea.
Magn., = 5.4 (Up,Ki).

Up iP 20 49 03.9

Ki iP 20 49 4o,k p

Arabian Sea (h = 10 km).

15 Ki i(P) 02 22 51.5

Skelstugan, Gb = GS&teborg, Um = Umed
Karlskrona

15 Um iPKP A1 23 59,5

Kermadec Islands

(h = 480 xm).
Up iP 11 55 00.8
Up iP 20 37 52.2 C
eS 20 46 L7
microns sec
P Zz' 0,2 1.0
S B 1.7 15
S N 1.6 16
M E 8.0 20
M N 18 19
M zZ 16 18
D = 7550 km = 68",
Ki iP 20 37 05.2 C
is 20 L5 23

iScS 20 46 56
microns sec

P N Oo.h T

P Z 1.3 9

P Z' 0.1 1,0

s E 2.T 15

8 N 0,9 12

M E 15 18

M N 13 20

M Z 16 18

D= 6800 km = 61",
Sk iP 20 37 L43.5
Gb iP 20 38 13.7
Um iP 20 37 27.5 C

is 20 46 09

iss 20 50 36
Ka iP 20 38 14.6 C

Kurile Islands (h = 50 Im),
Magn. = 6.1 (Up,Ki).

Up iP 20 46 33.5
ipP 20 46 b7.8
Ki ep 20 45 us
Ka iP 20 46 55,1
Kurile Islands.
h = 60 km (Up).
Up iP 21 16 56,9
Un iP 21 16 58,9
Costa Rica (h = L0 kn),
Up iP 22 51 33.2
ipP 22 51 47,8
Ki eP 22 50 48
mieronz see
M E 0.9 18
M N o 18
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1964
Octo
cont,

"

"

L

"

"

15

15

15

15
16

16

16

16

-8
Up = Uppsala, Ki = Kiruna, Sk =
Ka = Karlskrons
1964
Um iP 22 51 06.9 Oct.,
Kurile Islands. cont.
h = 60 km (Up).
Up iP 23 10 11.0
Ki iP 23 09 16.6
Sk iP 23 09 43.8
ipP 23 09 50.3
Gb iP 23 10 26,1
i 23 10 29.3
Um eP 23 09 L6
Ka eP 23 10 37
Alaska (h = 30 km).
Up iP 23 19 51.7 C
Ki ip 23 18 57.5 C
Sk ip 23 19 2k, 2 C
Gb iP 23 20 03.hk C
ipP 23 20 10.1
Um iP 23 19 25,8
Ka iP 23 20 13.8
Alaske (h = 30 km).
Um iP 23 57 34,4 ¢ '
\
Up iP 01 47 k5,5
Kurile Islands (h = 4O km).
"
Ki eP ok 15 59
Alaska (h = 30 km),
Up iPKP 06 3k 36.3
nicrons sec
PKP Z' 0,1 0.6 "
Ki iPKP 06 3% 20,0
Sk iPKp 06 34 31.8
Gb iPKP 06 34 L6,k
Un iPKP 06 34 25,3
Ka iPKP 06 34 48,9 ¢
South of Fiji Islands
(h = 180 xm).
Up iP 07 10 39.9
i 07 10 k1,1
is 07 19 39
microns sec
P N 1.6 8 "
P Z' 0.6 1.0 "
S E 4,5 15
S N 4,7 12
M E 2 19
M N 42 18 "
M Z 41 218
D = 7600 km = 68 1/2°,

cont,

cont,

16

16

16

16

16
16

16

Skalstugan, Gb = GSteborg, Um = Umed

Ki ip 07 09 sk.1 ¢
i 07 09 59.3
0T 18 12
07T 19 48
microns sec
0.9 8
1l 8
6 8
2 1,0
2
6

1]
6]

iScS

13
12
18
39 18
50 17
0 km = 61 1/2°,
07 10 31.5
07 11 02.2
07T 10 15.7 C
07 18 27
is 07 18 46
Ka iP 0T 11 02.9
Kurile Islands (h = 30 knm).
Magn. = 6.6 (Up,Ki).

ZH=2HNN=ZHE

L]
[0
(o]
1 N

Sk
Gb
Um

He He e e SRGILCIEV I VIEY
ijjwjtﬁz T2

Um iPKP 07 19 13.8 ¢
Sandwich Islands (h = 30 km).
Up ip 07 28 08.1

Um iP 07 27 44,8

Kurile Islands.
h =50 km (Up).

Up ip 07 32 46,1 D
ipP 07 33 00,0
microns sec
P Z' 0.2 0.8
Ki ip 07 32 00.7
Sk eP 07 32 37
Gb iP 0T 33 07.2
Um eP 07 32 19
i 07 32 20.8
Ka iP 07 33 07.9
Kurile Islands,
h = 60 km (Up).
Up iP 07 35 25.7
Up iP 07 35 50.3 C
Gb eP 07 36 11
Sakbalin (h = 30 km),
Up ip 0T 39 29.0
Ki ip 0T 38 42,0
Sk eP OT 39 19
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = Gdteborg, Um = Umed

- Ka = Karlskrona
1964 1964

. Oct. 16 Gb ipP 07 39 50,6 Oct. 16 Two remarks about the present
cont, Um eP 0T 39 Ok cont. earthquake sequence in the

Kurile Islands:
1) This is a typical earthquake

Kurile Islands (h = 50 km).

" 16 Up iP 07 48 20.1 swarm with no pronounced main
microns sec shock,
. ? Z' 0.1 0.9 2) The focal depths are around
Ki ip 0T 47 36.4 50-60 km in every case we have
Gb iP 07 48 43,0 been able to determine it, and
Un iP 07 48 02.5 possibly the whole swarm is
Ka iP 07 48 42,5 located in that depth range.
Kurile Islands
(h = 30 km). " 16 Up iP 08 40 46.1
" 16 Up ip 08 02 38.9 " 16 Up ip 08 44 31.8
Kurile Islands ipP 08 L4 k45,5
(h = 30 xm). microns sec
P Z' 0.1 0.5
" 16 Up iP 08 29 28,9 C Ki eP 08 43 L7
eS 08 38 19 Sk eP 08 Lk 22
iSeS 08 39 38 Gb iP 08 44 54,2
microns sec Um ip 08 L4 06.5
P Z 0.8 5 Ke. ip 08 44 55,1 D
P Z' 0.5 0.8 Kurile Islends.
S E 2.6 13 h = 50 km (Up).
S N 2.2 14
M E 10 19 " 16 Up iP 08 45 50,0 C
M N 23 19 Ki eP 08 45 03
M Z 19 18 ° Gb iP 08 46 10.8
. P = 7600 km = 68 1/2-., Um iP 08 45 27.1
Ki iP Og 22 k3,2 ¢ Kurile Islands (h = 30 km).
i1SeSs 08 38 35
microns sec " 16 Ki iP 08 47 Lok
g g' é.s 8 Kurile Islands(h = 30 km),
.1 0,9
M E 21 18 " 16 Up ip 08 58 26,5
M N 16 20 Um iP 08 58 01.4
o MP Z gg 188 8 Kurile Islands (h = 30 km).
1 29 18.8 ¢C
Gb iP 08 29 50,2 " 16 Up iP 09 09 52.3
Um %P 08 29 03.k4
Ka iP 08 29 50.8 " 16 Up iP 09 29 18,6 ¢
Kurile Islands (h = 30 km). eS 09 38 26
Magn., = 6.3 (Up,Ki). microns sec
P zZ' 0, 0.
" 16 Up iP 08 34 01,2 S E 2.% 1h7
i 08 3k 06.8 s N L,1 17
ipP 08 34 14,0 M E 12 19
microns sec M N 19 18
. P Z' 0.2 0.7 M Z 15 18
Ki }P 08 33 15.1 Ki ipP 09 28 33.0 C
SE ;g gg gg gg.g c ipP 09 28 k5.2
Ka ip 08 34 23:3 P gfcg?gs ifg
Kurile Islands. M E 22 18
. h = 50 km (Up). M N 16 20
cont. Mz 25 17

cont,
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = G&teborg, Um = Umed
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1964 1964
. Oct. 16 Sk iP 09 29 09.2 Oct. 16 Up ip 11 35 k2.7
cont, Gb iP 09 29 39,5 C Ki ——
ipP 09 29 52.8 microns sec
Um iP 09 28 54,0 C M E 0.6 18
Ka iP 09 29 40.9 C M N o.4 18
ipP 09 29 53.8 Kurile Islands (h = 30 km).
Kurile Islands,
h = 50 km (Ki,Gb,Ka). " 16 Up iP 12 15 06.9
Magn. = 6.3 (Up,Ki). ipP 12 15 20.0
microns sec
" 16 Up ip 09 30 24.7 P Z' 0.1 0.6
ipP 09 30 37.3 Ki ip 12 14 21.8
microns sec Un iP 12 14 Lk2.h
P Z' 0.2 0.7 Ka ip 12 15 29.4
Gb iP 09 30 Lk,9 Kurile Islands.
Ka ip 09 30 L6.8 h = 50 km (Up).
Kurile Islands,
h = 50 km (Up). " 16 Up iP 12 29 55.1
Origin time = 09 19 23, Um ip 12 29 30.9
Kurile Islands (h = 30 kn).
" 16 Up iP 09 31 14,1 D
" 16 Up iP 12 48 28,9
" 16 Up ip 09 32 59.1 ipP 12 48 41,9
microns sec
" 16 Up ip 09 37 26.0 P Z' 0.1 0.7
M E 0.9 19
" 16 Up iP 10 05 34,9 C M N 1.1 19
ipP 10 05 L7.4 M Z 1.1 18
Ki ip 10 ok 48,7 ¢ Ki ip 12 47 43,1 C
Un ipP 10 05 09.8 microns sec
Kurile Islands, M E 1.1 17
h = 50 kxm (Up). M N 0,8 18
M Z 1.4 17
" 16 Unm eP 10 11 11 Sk eP 12 48 17
Gb iP 12 48 50,8
" 16 Ka iPg 10 3k4 13.9 Un  iP 12 L8 0b,9
iSg 10 34 13.9 Ke ip 12 48 50.4
D=17 km = 0.15 . Kurile Islands.
Blast? h = 50 km (Up).
Magn. = 5.8 (Up,Ki).
" 16 Up iP 11 02 01.0
ipP 11 02 14,5 " 16 Up iP 13 40 32.8
Ki eP 11 01 15 microns sec
Un iP 11 01 36.8 P Z' 0.1 0.5
Kurile Islands. Ki eP 13 39 Lk
h = 50 km (Up). Un  iP 13 40 08.k4
Kurile Islands (h = 30 knm).
" 16 Up iP 11 02 34,3
Um iP 11 02 09.9 " 16 Up ip 14k Ok 09.4
Kurile Islands.,
Origin time = 10 51 32, - " @ kIR, ePn 17 21 26
isn 17 22 04,7
" 16 Ki iP 11 08 k49,1 iSg 17 22 21,8
Um eP 11 09 10 D= 370 km = 3.3°.,

Kurile Islands (h = 25 km). cont,
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= Kiruna, Sk

-]l

Skalstugan, Gb = Gdteborg, Um = Umed

eSg

Vo gssia, 6C
29, l°E Origin time =
17 20 32. Explosion?

19 20 30. 5

Origin time = _l

1(8)
/j*(f Svalbard.
19 14 35,

Solution obtained by
combination with Norwegian
and Finnish data.

16 Up iP 20 44 09.8
microns sec
P zZ' 0.1 0,6
16 Up i(P) 21 W1 k2.7
16 Un iP 23 53 24,5
Kurile Islands (h = 30 km).
17 Up iP 01 11 17.4
i 01 12 06.1
Ki iP 01 10 40,0
Sk eP 01 11 12
Um iP 01 10 55.1
ipP 01 11 17.0
South of Japan.
= 90 km (Um).
17 Up iP 01 51 01.5
17 Up iPKP 01 57 28.7
Ki ePKP 01 57 06
i 01 57 19.2
Sk ePKP 01 57 18
i 01 57 28.5
Gb iPKP 01 57 25.6
Um iPKP 01 57 10.7
i 01 57 22.3
Ka iPKP 01 57 23.9
i 01 57 36.0

Solomon Islands (h =

Ka = Karlskrona

60 km).

The amplitude of the second
phase is larger, but it is not
certain whether this is pPKP
or a multiple PKP.

17 Um

iP

02 07 53.8

17 Up

iP 02 10 09.7
Ki eP 02 09 13
microns sec
M E 0.9 22
M N 0.6 19
M Z l.3 20
Sk iP 02 09 L0
Gb i(P) 02 10 27
Unm iP 02 09 43,
Ka iP 02 10 32
Alaska (h = 30 knm).
Un iP 02 40 15.L4
South of Japan (h = 20 km),
Up iP 02 52 31.5
Up eP 03 30 45
Ki iP 03 30 33.9 C
ipP 03 30 k41.5
microns sec
P Y 0.2 Ted
Sk iP 03 30 52
Gb iP 03 31 00
ipP 03 31 08.
Um iP 03 30 36.
Ka iP 03 30 53.
Celebes., h = 30 km (Ki,Gb).
Up iP 08 33 26.3
Up iP 09 55 53.0
iPP 09 56 27.6
es 10 00 25
miecrons sec
M E 1.6 11
M N 1.k 12
M Z 1.4 11
D = 2800 km = 25°,
Ki ipP 09 57 00.7
microns sec
P zZ' 0,1 1.0
M E L. 7 17
M N 1.6 11
M Z 23 11
Sk iP 09 56 31.7
Gb eP 09 55 Lk
Um iP 09 56 25.3
i 09 56 34.2
i(s) 10 01 33
Ka. iP 09 55 23,3
iPP 09 55 50.3
eS 09 59 23

Crete (h = 30 km).
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Up = Uppsala. Ki = Kiruna, Sk = Skalstugan, Gb = Gdteborg, Um = Umed
. Ka = Karlskrona
1964 1964
. Oct, 17 Up iP 10 25 03.7 Oct, 18 Gb i 09 17 40,3
Kurile Islands (h = 30 knm). cont, iPP 09 19 54,9
i 09 20 08.8
" 17 Up iP 12 19 02,6 Unm iP 09 17 29.6
Ki ip 12 18 23.9 ipP 09 17 35.1
Sk iP 12 18 56,9 i 09 17 41,0
Un iP 12 18 1.0 C is 09 26 34
Japan (h = 50 knm). Ka ip 09 17 18.3
ePP 09 19 49
" 17T Ki eP 14 57 49 Indian Ocean. h = 25 kn
Sk eP 14 57 18 ¢ (Up,Ki,Sk,Gb,Unm).
North Atlantic Ocean The Z' records are characterized
(h = 30 km). by three clear phases: P is
followed by a phase after 6.2
" 17 Um iP 15 15 06,0 sec (interpreted as pP) and
Banda Sea (h = 120 km). another after 11.6 sec. Cther
interpretations are possible,
" 18 Up ip 06 27 37.9 C e.g. that the first two phases
Ki —~— represent P of two different
microns sec shocks,
M E 0.5 13
M N 0.3 12 " 18 Up ip 12 45 29,2 D
M Z 0.6 16 ipP 12 47 33.5
Um iP 06 27 13.0 isP 12 48 24,2
eSS 06 4o 22 iy 12 48 38
Kurile Islands (h = 30 knm). iPP 12 49 56,5
ipPP 12 51 50.3
" 18 Up ip 09 17 20.1 iSKs 12 55 08
i 09 17 21.2 is 12 56 2k
ipp 09 17 26.9 isp 12 58 ok
i 09 17 31.9 microns sec
eS 09 26 13 P Z' 0.1 0,7
nicrons sec PP Z' 0.2 0.8
pP Z' 0,6 1.6 SKS N 0.8 5
S E 0.5 10 M E 3.4 22
M E 1.0 18 M N 7.3 20
M N 1.0 17 M Z 8.4 20
M Z 1.5 19 (D = 11550 km = 104°),
D = 7500 km = 67 1/2°. Ki ip 12 45 15.8 D
Ki ip 09 17 45,5 ipP 12 47 21
ipP 09 17 51.3 iX 12 47 30.8
i 09 17 57.2 iy 12 48 22
is 09 27 07 ePP 12 49 36
nicrons sec ipPP 12 51 26
P Z 0.6 5 iSKS 12 54 58
pP Z' 0,6 1.9 iSKKS 12 55 37
S E 0.7 9 is 12 55 59
M E 2.9 21 ips 12 58 36
M N 1.7 20 iPKKP 13 01 21,3
M Z 4,7 22 microns sec
D = 7950 km = 71 1/2°. P E 0.7 5
Sk eP 09 17 U6 P Z l.2 6
ipP 09 17 52.5 P Z' 0.6 1,0
i 09 17 57.4 PP Z' 0.k 1.2
Gb ip 09 17 28.5 SKS E 6.6 9
ipP 09 17 3k.7 SKS N 1.2 6

cont. cont.
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Up = Uppsala, XKi = Kiruna, Sk = Skalstugan, Gb = GSteborg, Um = Umed
. Ka = Karlskrona
1964 1964
. Oct. 18 Ki mierons sec Oct. 18 Up eP 22 42 57
cont. S E 4.3 6 Ki iP 22 43 36.2
S N 3.5 8 Sk iP 22 43 32,1
PKKP Z' 0.2 1.1 Um eP 22 43 16
M E T.7T 18 Iran (h = 40 kn).
M N 3.6 19
M Z 1 18 " 19 ki iP 00 05 40.1
(D = 11200 km = 101°). Sunda Strait (h = 80 km).
Sk ip 12 45 35,b
iPKP 12 L9 43,3 " 19 Um iP 02 28 29.7
ipPP 12 52 00.2
iPKKP 13 01 07.k " 19 Gb e 13 29 25
i 13 01 29.3 Ke e(P) 13 27 k1
Gb ip 12 ks k2.8 i 13 28 24,7
i 12 45 Lh,1 Indistinct record; probably
ipP 12 47 56.4 near source,
isP 12 48 59.4
iPKP 12 49 k7,2 " 19 Ki iP 16 38 57.7
iPP 12 50 22,1 Alaska (h = 50 km).
Un ip 12 45 18,2 D
ipP 12 47 24 " 19 Up ip 20 30 43.8
iX 12 47 33.1
iPP 12 49 30.4 " 19 Up iP 21 49 32,3
ipPP 12 51 18 Ka ip 21 49 53.7
isPP 12 52 24 Kurile Islands (h = 30 km).
iSKS 12 5k s5)4
is 12 55 58 " 20 Ka ip 15 28 23.1
isp 12 57 49
ePKKP 13 01 12 " 20 Um ip 23 15 47.6
Ka ipP 12 45 36,9 X
ipP 12 LT 48,6 " UPP ise 36 39 23.8 |
isP 12 48 sk.b kiR iPn 06 35 0Ok,.2
i(PKKP) 13 01 28.8 iPg 06 35 18.L
Bande Sea. h = 590 km (Up,Ki, isn 06 35 59.9
Gb,Um,Ka). ) isg 06 36 17.3
M « = 700 ( Ki . = a L]
e e sKA iPn 06 36 10.6 \
" 18 Up iP 13 27 31.h4 iSn 06 37 53.k4
Ki ip 13 28 09.6 isg 06 38 50.2
ePP 13 29 k2 = =88~
Sk eP 13 28 07 UME iPn 06 35 31.2
Un iP 13 27 46.8 iSn 06 36 45,0
Iran (h = 30 km). isg 06 37 32.0
" D =600 km = 6.2 .
" 18 Up ip 15 01 37.4 Northwest Russia, 68.0°N,
31.4°E. Origin time = 06 33 59.
" 18 Up ip 21 33 05.2 Explosion?
Ki ip 21 33 39.6 This is probably the strongest
Sk eP 21 33 38 event we have ever had in this
i 21 33 41.6 whole series,
Gb iP 21 33 17.3
Un iP 21 33 17.9 " 21 Up ip 0T b9 27.0
Ka iP 21 33 00.3 microns sec
Iran (h = 60 km). M E 0.8 18
M N 1.5 19
M Z 1.7 18

cont.
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1964
Oct .
cont.

7"

"

1"

cont.,

Uppsala, Xi =

21

21

Ki iP

Hebgen Lame, USA (h =

Kiruna, Sk

-1
n
[we
(&
.
&

B4 o

UJ\J‘I(_‘OO\(([; \Nn

[ ]
o [

[}
4]
N
.

Megn. = 5.4 (Up,Ki).

Sk efr
Gb iP
Um iP

Alaska (h =

Ki ip
Ke iP
Hindu Kush
Up iP
pp
i8
iLi

Ki ip

L 2R =

ki
i

Sk ipP

Gb ip

ipP
iPP
is

Ka iP

India~China. h =

2319 18.0 ¢
23 19 35
23 27 22
23 38 26
microns sec
Z' 0.3 0.7
E 2.4 10
N T.2 13
E 110 18
N 37 22
7 180 ;9
50 km = 59°,
23 19 09.2 C

=
)
fln
N
19

H
},J

”n
Ex‘r"‘
(9}

fo]

23
23
23
23
icren

B s:mlniﬂ

Lo
150
Ckn =
23
23
23
23
23
23
23
23
23

NN =

22 Lo
27 10
37T 31
39 43
S 8ec¢

9

9

2,0

11

12

10

16

12

15,

58°,
19 33.8 ¢
19 50.2
19 40,0
19 5€,2
19 09.5 ¢
19 25,7
21 15
27 0k
19 27.7 ¢

70 kn (Up,Sk,

Go,Um). Magn. = 6.9 (Up, hl)

1964
Cv\l'

cont.,

"

"

"

e Iy

”

A

1

cont,

22

22

= Géteberg, Um = Umed

The lorg-period E and Z
ccaponents show a very
pronounced Airy phase of the
fundamental-mode Rayleigh waves,
Well developed higher-mode
surfeace waves,

Up eP 0l 52 20
Ki ip 03 12 39.L4
Un ip 03 12 57.2
See of Japan (h = 30 knm).
Up ip 10 06 03.5
ipP 10 06 16.6
Ki iP 10 05 25,1
Sk eP 10 05 57
Un ipP 10 05 41.9 ¢
ipP 10 05 54,3
Ka, iP 1C 06 23,0

Jepan, h = 50 km (Up,Um).

10 27 57.7
10 28 30.1

y . - O

K{iR eSg 10 28 23
is 10 28 Lok
isg 10 29 05.2
si{A iPn 10 27 13.9
i(sn) 10 28 51.0
isg 10 29 32.9

UME ePn 10 26 32
L\_‘, isn 10 27 ﬁ8'2
= 500 kg = L2

22

22

23

Eastern Finlend, 61 3/4°N,

28 3/4°=, Orlgln time =
10 25 21. Explosion?

Up ip 12 50 1k,
Volecano Islands (h = 90
Up ip 16 11 19,3
Ki iP 16 11 07.3

Mississippi, USA. Underground

nuclear explosion ("Salmon

event").

iP
ipP
eX
is
isS
iSes

Up

02 06 k1.6
02 06 48.8
02 15 05
02 15 20
02 15 32
02 16 45
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1964
Oct,
cont ,

«l5-
Up = Uppsale, Ki = Kiruna, Sk =
Ka = Karlskrons
Up microns sec
PP E 1.k 5
PP 2 3.1 5
pP Z' 0,3 1.0
S E 3.0 11
M E 5.4 23
M N 1 22
M Z 10 20
D = 7200 km = 65°,
Ki ip 02 06 53.5
ipP 02 07 00.5
iX 02 15 33
iS 02 15 L4}
esS 02 15 57
microns sec
P Z' 0.3 1.0
1% Z' 1,2 1,0
S E 5.4 8
M E 15 20
M N 9.3 20
M Z 19 20
D = 7450 km = 67°,
Sk ip 02 06 28,8
ipP 02 06 35.9
Gb 1P 02 06 21.3
ipP 02 06 27.7
Unm iP 02 06 50,2 C
ipP 02 06 56
1S 02 15 3b
Ke iP 02 06 32,9 C
ipP 02 06 40,0

”

"

23

23

23

North Atlantic Ocean,

h = 30 kn (Up,Ki,Sk,Gb,Um,Ka).
Yagn. = 6.5 (Up,Ki).

The amplitude ratios pP/P
(short-period) are about 3.k
and sS/S (long~period) about
4. A very pronounced G-wave
is recorded by the Press-
Ewing N at Uppsala,

Up iPKP 09 58 39.3 D
microns sec
PKP Z' 0.1 0.6
Sk iPKP 09 58 30.9
Kermadec Islands (h = 70 km).
Up ip 11 19 05.2 D
Ki iP il 18 17.6
ipP 11 18 28,k
microns sec
P Z' 0.2 0,9
Unm iP 11 18 39.5
ipP 11 18 51.9

Kurile Islands,
h = 50 kn (Ki,tm),

1964
Oct.

"

LU

”

”

"

1"

”

cont.

23

23

2k

2h

2k

24

2L

25
25

Skalstugan, Gb = Géteborg, Um = Uned

Sk e
iSg

P

[")

Up

16 11 1k
16 11 34,0

21 17 24,1

microns sec

Z'
E
N
Z

R

Ki iP

0.1 0.8
1.3 22
1.8 18
2.9 18
21 16 38.7

mierons sec

Zl
E
N
Z
Sk
Gb
Un
Kurile Islands

B g e =R

0.1 0,9
1.8 18

1.5 19

b2 21

21 17 15.2
21 17 Lk.s5
21 17 00.1
(h = 50 knm),

Megn. = 5.6 (Up,Ki).

Up eP 00 51 13
microns sec
P 2' 0,1 1.0
Ki iP 00 50 27.4
Gb iP 00 51 3k4.6
Kurile Islands (h = 30 km).
Up iP 01 4o 32.4
Ki ip 01 40 41,1
Um iP 01 40 30.8
Hindu Kush.
Up iP 06 58 25.8
Ki iP 06 58 32.5
Um iP 06 58 22.7
Afghanistan-USSR (h = 60 km).
Ki ip 08 57 46.0
Formosa (h = 60 kn),
Ki iP 18 46 07.0
microns sec
P Z' 0,1 0.9
Eastern Siberia (h = 30 km).
Um iP ok 06 18.4 D
Up ipP 08 ok 26,4
1S 08 07 52.6
microns sec
P Z' 0.1 O.g
D=2100 km = 19",
Ki iP 08 02 55.5 D
is 08 05 08.8
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Up = Uppsala, Ki

1964
Oct. 25 |Ki
cont.
Sk
Gb

Um

Ka

Ka

microns se

0

P Z' 0.1 1.0

S Z' 0.3 l.g

D = 1350 km = 12,

iP 08 o4 05.6
i8S 08 07 16.k
iP 08 05 02,9
ip 08 03 34,0
i 08 03 k42,9
i 08 07 14.3
iP 08 05 06.4
iss 08 09 55.0
i(SSs) 08 10 26,4

(><' [;Novaya

16w

Zemlya, Explosion. ]

There 1s a general similarity

between these records and
those we obtained for the
underwater explosion st

Novaya

Zemlya on Oct, 23,

1961, at 10 30 48,

” 2 5 Up

Ki

Gb

Ka

iPKP
iSKP

12 27 05.1
12 29 50,9
microns sec
Z' 0,1 1.0
12 26 58.1
12 29 28,8
microns sec
SKP Z' 0.2 1.2

SKP
iPKP
iSKP

iPKP 12 27 15.7 D

iskp 12 29 59.9
i(PKP) 12 26 53.1
iPKP 12 26 59.7
i 12 27 05.6
iSKp 12 29 39.9
ipPkp 12 27 17.9
isKp 12 30 00.4

Fiji Islands (h = 530 km).

" 25 Up iP 23 03 34,6
ipP 23 03 hok
iPP 23 04 59,0
Ki iP 23 03 41.8
iPP 23 05 11.6
Sk eP 23 o4 03
i 23 05 13.5
ePP 23 05 37
Um iP 23 03 30.8
i(pp) 23 05 13.6
Ka ip 23 03 40,0
ipP 23 03 50,5
Afghenistan~USSR.
h = 40 km (Up,Ka).
" 26 Unm ip 03 30 05.1

196k
Oct,

”

7"

"

"

"

n

LU

”

cont.,

26
26
26

26

26

26

26

26
27

a7

27

= Kiruna, Sk = Skalstugan, Gb = GSteborg, Um = Umed
= Kearlskrona

Up iP 11 17 4Tk
Um iP 12 18 12,2
Ki eP 14 36 10
Molucca Passage (h =
Up ip 14 43 18.9
Ki iP 14 42 23,9
Sk iP 14 k2 51,7
Gb iP 1k 43 30.0
Unm iP 14 42 51,5
Alaska (h = 30 km).
Un iPg 15 15 25,1
iSn 15 15 45,9
iSg 15 15 5%.5

D=230 km = 2,17,

Origin time = 15 il 43,

Up

Ki

Sk
Um

Ka

iP 15 25 24,1 ¢

ipP 15 25 28.k
microns sec

P Z' 0.1 0.6

iP 15 25 03.2

ipP 15 25 09,9

iP 15 25 3k.7

iP 15 25 07.5

ipP 15 25 12.9

eP 15 25 36

Sinkiang, China.
h = 20 kn (Up,Ki,Um).

Up iP 20 19 33.9
Ryukyu Islands (h = 30 km).
Up iP 21 30 52,5
Up iP 02 52 27.2
Ki iP 02 52 07.5
Luzon (h = 60 km).,
Un iPg 15 20 L1.k
isg 15 20 5949

D = 160 km = 1.4",

Origin time = 15 20 14,

Up

ip 19 49 03.9 ¢
1S 19 51 19.1
isS 19 51 43,7
i(Lgl) 19 52 16
ilgl 19 52 32
iLg? 19 52 L8

microns sec
P 2' 0,1 0.6
M E 1.4 6

50 km).
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Up = Uppsale, Ki = Kiruna, Sk = Skalstugen, Gb = Gdteborg, Um = Umed
® Kea = Karlskrona
1964 1964
- Oct. 27 Up microns sec Oct, 28 Um iP 08 39 44,3 D
cont. M N 2.8 7T isg 08 40 08.5
M Z 2.2 7T
D = 1350 km = 12°, " 28 Um  e(P) 08 4T 17
Ki ip 19 50 Lé6,6 isg 08 47 30.3
is 19 54 Lh,8
iLgl 19 56 56 " 28 Xa iP 16 54 55,6
iLg? 19 57 30
nicrons sec " 28 Up iP 19 07 k6.3
P Z' 0.2 1.7 Gb eP 19 08 02
M E 7.0 10 Kurile Islands (h = 20 kn),
M N 2.8 9
M Z2 1.5 9 " 28 Up ip 19 42 51.0
D= 2200 kn = 20", i 19 k2 52,6
Sk iP 19 49 54,5 C iPP 19 L4 28,5
iS 19 53 05.k microns sec
iLg2 19 54 49,1 P Z2' 0,1 0.5
Gb ip 19 48 39.3 Ki iP 19 L2 sh,.5
eS 19 50 37 Sk iP 19 43 17.2
iLgl 19 51 L4o,3 ePP 19 45 02
Un iP 19 L9 56.3 Gb iP 19 43 11,0
is 19 53 08.0 Un ip 19 L2 48,7
i8S 19 53 17 i 19 43 01.9
e 19 53 43 Ka ipP 19 42 55,6
iLgl 19 Sk L7 i 19 43 33.9
iLg2 19 54 58,6 Hindu Kush (h = 130 km).
Ka iP 19 48 12.8
i 19 48 15.6 " 28 Gb i(p) 23 03 Lb, k4
i(s) 19 49 28.1 Ka i(P) 23 03 39.5
iLg2 19 50 51.8
Austrie (h = 4O km), " 29 Um iP 01 25 20,2
Aleutian Islands (h = 30 km),
" 27T Up iPKP 20 19 57.0
Ka i(PKP) 20 20 15.2 " 29 Up ip ok 39 58,8
Kermadec Islands (h = 170 knm). Ki —
riicrons sec
" 27 Up — M E 0.8 14
microns sec Sk iP o4 4O Lo,k
M E 1.4 18 Un iP o4 40 45,8
M N 2.8 20 Yugoslavia (h = 30 kn),
M Z 3,0 19
Ki iPKP 21 L3 38,3 " 29 Unm iPKP 07 10 k2.3
nicrons sec New Hebrides Islands
M E 3.3 21 (h = 40 Im),
M N 1.1 18
M Z 3.9 22 " 29 Up iP 13 40 48.8
Unm iPKP 21 43 28.3 Ki iP 13 40 38.8
eSS 22 02 06 Sk iP 13 41 02.8
Indian Ocean (h = 30 km). Un ip 13 40 39.6
Megn. = 6.2 (Up,Ki). Burma (h = 170 kn).
" 28 Up ip 05 53 33.4 " 29 Um ip 13 47 39.4
North Atlantic Ocean
" 28 Um e(P) 08 37 11 (h = 30 km).

isg 08 37 21.1
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1964
- Oct. 29 Gb iPg 15 25 40.1
iSg 15 25 hg.o
D=16 km = 0,14",
Blast?
" 29 Sk eP 16 18 36
" 30 Unm eSS 02 50 55
Easter Island (h = 30 km).
" 30 Up ip 03 05 54,5
Indian Ocean (h = 30 km).
" 30 Gb iPg 15 10 40.3
iSg 15 10 h2 1
D = 16 km = 0.14°,
Blast?
" 30 Up ip 17 23 43.4 ¢
nicrons sec
P Z' 0.1 1.0
Ki iP 17 22 48.9 C
microns sec
P Z' 0.1 1.2
Sk iP 17 23 15.7
Gb iP 1T 23 55.0 C
Un iP 17 23 1T.3 C
ipP 17 23 22.1
Alaska, h = 20 kn (Um).
Magn, = 5.7 (Up,Ki).
" 31 Up ip 02 51 32.5
Un ip 02 51 12.1
South of Japan (h = 40 km).
" 31 Up iP o4 25 21.4
" 31 Ki iPn 14 4k 27,2
iSn 14 45 15,8
D =410 km = 3. 7 .

Probably northwest Russia,
Origin time = 14 43 29,
Explosion?

Markus Bath
July 30, 1965
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SEISMOLOGICAL BULLETIN

UPPSALA,

1964
Nov,

KIRUNA,

UMEA and KARLSKRONA

Uppsela  (Up): 59951.5'N, 17°37.6'E; h=1km
Kiruna (Ki): 67 50, h'n, 20 25.0'E; h =390 m
Skalstugan (Sk): 63°34.8'N, 12016.8'E; h = 580 m
GSteborg (Gb): o T 9‘N ¥ i | 58 T'E; h=66mn
Umed (Um) s 63 °48.9'N, 20 1h 2'E; h=16m
Karlskrona (Ka): 56°09, 9'N, 15°35.5'E; h=11lm
NOVEMBER 1 - 30, 196k
1964
1 Up iPKP 03 15 18,7 C Nov. 1 Up iP 12 39 32.3
Gb iPKP 03 15 28.5 it 12 43 53,7
Um iSKP 03 18 05.9 iSKS 12 50 03
South of Fiji Islands eS 12 50 33
(h = 460 km). microns sec
S N 0.5 5
1 Up ipP 05 06 31.9 M E 1.7 22
Sk eP 05 05 58 M N 2.1 21
Queen Charlotte Islands M Z 2.9 22
(h = 30 km). D = 10800 km = 97°.
Ki iP 12 39 15,2
1 Up iP 05 28 11.9 C ipP 12 39 36.0
microns sec iSKs 12 49 42
P Z' 0.1 0.5 microns sec
Ki iP 05 27 Sk.T P Z' 0.2 1.3
Sk iP 05 28 18.5 SKS E 1l.2 T
Gb eP 05 28 Lo M E 1.k 17
Un iP 05 28 00.3 M N 1.8 21
Mindoro (h = 90 km). M Z 2.5 18
“y— D = 10350 km = 93°,
1 Kik iSn 05 42 48,0 Sk iP 12 39 36.5
iSg 05 43 05.9 Um iP 12 39 21.4
-B—-Jc204m_=—a-,&3. ipP 12 39 Lk
SKA iSg 05 45 L1,k i 12 40 25,5
UpE isn 05 43 32.8 iPP 12 43 21.9
ng 05 4k 11.9 | isKs 12 49 k9
= 630 km = 5, is 12 50 21
Northwest Russia, 67.7 N, Halmahera. h = 80 km (Ki,Um).
30.5°E, Magn. = 5.9 (Up,Ki).
Origin time = 05 L1 00,
Explosion? e d 1 Ka iP 13 53 38.1
1 Up ip 06 57 53.1 " 1 Um iP 15 57 27.5
Ki iP 06 57 00.9
Aleutian Islands = i } Up iPKP 17 02 36.L
(h = 20 xm), Kermadec Islands
(h = 370 km).
1 Sk iP 12 21 58,2 C
" 2 Ka i(P) 06 30 38.4

SKALSTUGARN,

GOTEBORG,
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = G&teborg, Um = Umed
Ka = Karlskrona

1964 1964 )
sz. 2 Up iP 07 Ok 1k4.6 Nov. 3 Up 1P 15 06 hf‘i
Ki o ip 0T Ok 18.3 Gb iP 15 0T 04,
isp 07 Ok 48.8 Kurile Islands (h = 20 km).
P 2000 18 "3 g ip 17 b2 31.6
Sk eP 07 0% 02 Ki ip _ 17 43112
Cb ip 07 Ol 00.9 nicrons sec
Um  iP 07 Ok 18,9 P Z2'0.2 1,1
is 07 15 41 Gb iP 17 L2 45,4
iss 07 16 25 Um iP 17 42 46,0
Ka  iP 0T Ok 10.9 Iren (h = 30 km).
Peru. h = 90 km (Ki,Um).
" 3 Ki iP 19 01 57.1 C
" 2 Up eP 23 03 22
i 23 03 30.7 " L Gb iP 03 48 13.7
Sk eP 23 04 00 Kemchatka (h = 50 km),
Ttaly (h = 30 km).
" I Up ip 13 50 45,9
" 3 Up iP 00 27 18.0 microns sec
P Z' 0.1 0.7
" 3 Up ip 00 39 45,6 D
Ki iP 00 38 59,1 " Yy Up iP 15 30 48.5
iPcP 00 39 52,7 Burma (h = 4O km),
Un iP 00 39 20.7
Sea of Okhotsk " L Gb ip 17 11 ok4,.6
(h = 350 xm).
" k Up iP 19 53 29.6
" 3 Up iP 02 17 12,4 » Unm iP 19 53 24,6
Ki ip 02 16 33.8 Hindu Kush (h = 210 kn).
Gb ip 02 17 33.0
Un iP 02 16 51.2 " L Up iP 21 16 05.8
Japan (h = 90 km). Ki ip 21 15 46,7
Mindanao (h = 70 km).
" 3 Up ip 02 33 03,0
Iran (h = 40 xm). " h Up iP 22 34 54,1
i 22 34 56,7
" 3 Up iP 06 13 30.3 microns sec
Sk eP 06 13 56 P Z' 0.1 0.6
Gb iP 06 13 46.3
Un  iP 06 13 31.3 " 5 Up i(P) 19 18 51.7
Ka ipP 06 13 28,9
Afghanistan (h = 40 ¥m), " 5 Up iP 21 01 09,2 C
Ki iP 21 02 17.0 C
" 3 Sk eP 06 22 37 Sk iP 21 01 47,2 C
Iran (h = 30 km), Gb ip 21 00 58,1
Um iP 21 01 k1,2
" 3 Up eP 11 21 19 Ka iP 21 00 34.3
Um ip 11 20 53.4 Crete (h = 10 km),
ipP 11 20 59.7 .
Japan. h = 25 km (Um), " 6 Up iP 10 ok 19,2 ¢
" . . microns sec
3 Ki ip 12 56 09,7 P Z' 0,1 0.9
Celebes (h = 150 ¥m)., M E 3.6 19
" . M N 5.6 21
3 Up iP 14 ok 18,5 M Z 6.8 21

Kurile Islands
(h = 30 km).

cont.
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = Gdteborg, Um = Umed

1964
Nov. 6 Ki iP
cont,

M

M

M
Gb iP
Ka ip

m
E
N
Z

Ka = Karlskrona

10 03 36.6
icrons sec

4,6 18

5.0 20

7.6 18

10 ob L1,1

10 Ob hL2,.3

Kurile Islands (h = 60 km).
Magn, = 5.8 (Up,Ki),

" 7 Up iP 01 02 37.4 D
Ki iP 01 02 36.8 D
Un ip 01 02 33.9 D
Sumatra (h = 30 knm),
" T Up iP 12 15 14,2 C
" T Ki iP 14 59 23.7
Um iP 14 59 46.8
Kurile Islands
(h = 30 km).
" 7 Un iP 15 50 23.6
" 7 Up ip 18 50 12.3
microns sec
P Z' 0,1 0.6
M E 2.2 17
M N 2.7 22
M Z 2,7 17
Ki ip 18 50.11.5
microns sec
P Z' 0,2 1,0
M 'E 1.8 16
M N 2.2 23
M Z 3.2 17
Sk iP 18 50 27.8
Un ip 18 50 08.8
i 18 50 10.7
i(s) 19 00 38
Sumatra (h = 110 km).

Magn. = 5.9 (Up,Ki).

" 7 UP iP
nicrons sec
P Z' 0,1 0.5

" 8 Up iPKP 01 45 18,3
Unm iPKP 01 k5 07.5
Kermadec Islands (h = 30 knm
” 8 'Up [
microns sec
M E 3.1 23
M N 3.8 23
M Z 4,5 23

cont,

22 1k 10,7

km) .

1964
Nov.
cont,

"

"

”

"

7"

cont,

Ki iPKP 03 03 52.7
i 03 O4 34,4
iPP 03 07 ko
microns sec
M E 3.7 20
M N 2.8 22
M Z k.6 19
Gb iPKP2 03 04 50.5 C
Un iPKP 03 03 48,6 ¢
iPKP2 03 04 17.5
iPP 03 07 51
i 03 13 47
iss 032711
AucKland Islands (h = 30 knm).
Magn. = 6.4 (Up,Ki).
Un iP 09 15 26.0 C
Up ipP 10 4o 38,7
i 10 k2 22,3
microns sec
P Z' 0,1 1,0
Ki iP 10 41 18,0 ¢
iPP 10 42 sk,7
microns sec
P Z' 0.1 1.0
Sk iP 10 41 13,2
Gb iP 10 40 k9,5
Um iP 10 40 55,3
iPP 10 42 21,1
iPcP 10 43 01,4
iss 10 49 45
Ka iP 10 40 30.6
Iran (h = 40 xnm).
Magn. = 5.7 (Up,Ki).
Up iP 18 07 51.1
Ki ip 18 07 16.0
Sk eP 18 07 48
Unm iP 18 07 30.2
Japan (h = 40 km).
Um ip ok 58 09.0
Banda Sea (h = 130 km).
Sk iP 06 50 04,6
Up ipP 08 11 32,1
isP 08 11 52,8
i 08 13 34,7
Ki iP 08 12 09.9
ipP 08 12 25,0
isn 08 18 32.0
nicrons sec
PP Z' 0.1 1.1
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Up = Uppsala, Ki = Kiruna,

1964

Nov, 9

cont,
" 9
" 9
" 9
" 9
" 10
" 10
" 10
" 10
" 10
”" 10

.
Sk =
Ka = Karlskrona
1964
Sk iP 08 12 10.k Nov.,
i 08 12 43.8
Um eP 08 11 35
iPP 08 12 15,5
ess 08 1T 45
Ka ip 08 11 25.1 C "
ipP 08 11 40.2
Caucasus,
= 70 km (Up,Ki,Ka).
Up ip 16 22 13,4
i . 16 22 18.1
microns sec
. P Z' 0 1 0.6
Ki iP lé 12 9
i 16 22 15, 2 "
Sk iP 16 2 2 36.
Um iP 16 22 11.6
Ka ip 16 22 22,7
i 16 22 24,9
Tibet (h = 30 km). "
Up iP 18 55 k46,2
Ki iP 18 55 25,9 ¢
microns sec "
P Z' 0.2 1.5
M N 0.6 1k
Um iP 18 55 32.9
Philippine Islands
(h = 30 km), "
Up iP 20 38 31.2
”
Ka iP 22 10 48,1
i 22 10 57.1
"
Up  i(P) 0k 39 06.2 ¢
"
Sk iP 06 17 24,0
Gb iP 06 18 06.0
Um iP 06 17 26,8 C
Alaska (h = 40 km). "
Ki ipP 12 56 24,6 C
Japan (h = 170 km).
Um iP 13 46 36.0
Up iP 15 54 34,3
Ki ip 15 55 13.1
Um ip 15 54 48,0
Iran (h = 30 km).
Gb iPg 15 56 34,4
iSg 15 56 33 .9 "
D=13 km = 0,12°,

Blast?

11

11

11

11

11

11

11

11

11

11

Skalstugen, Gb = Gdteborg, Um = Umed

Gb iPg 08 02 40,0
isSg 08 02 hlbs
D= 13 km = 0012 .
Blast?
Up iP 08 11 36.1
Ki iP 08 10 41.3
microns sec
P Z' 0.2 1.5
Gb iP 08 11 k6.6
Um iP 08 11 09.5
Alaska (h = 10 hn)o
Gb iPKP 11 38 k1.1
South of Fiji Islands
(h = 330 km).,
Up iP 13 27 Wk4,7
Gb iP 13 28 03.2
Kemchatka (h = 30 km).
Gb iPg 1k 31 53,7
iSg 14 3 556h
= 1k xm = 0,13°,
Blast?
Gb eP 15 50 ks
Kamchatka (h = 30 km).
Gb iP 17 07 53.4
Kamchatka (h = 30 km).
Gb iP 17 22 59.9
Sk eP 17 38 29
Gb iP 17 39 15,2
Kemchatka (h = 30 km).
Gb ip 18 03 4k,s5
Kamchatka (h = 30 km).

It is a remarkable fact that
Goteborg (otherwise our least
sensitive station) has the
greatest semsitivity of all
our stations for the bresent
series of Kamchatka shocks,
Part of the reason is due to
microseisms, whieh on Nov., 11
are generally stronger at our
other stations.

Up iP
Kemchatka (h =

19 17 04,3
30 km),




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

196k

Nov,.

n

LU

n

"n

n

"

”

\ ‘\3“T‘Ir{fjer;wationa| From the ISC collection scanned by SISMOS

5=

Ka = Karlskrona

1964
11 Gb iP 19 24 06,6 Nov. 13
Kamchatka (h = 30 km).
" 13
b % Ki iP 21 30 59.7
11 Uup ip 22 31 05.4 C

microns sec
P Z2' 0,1 045

05 26 36.4 C
microns sec

12 Up iP

P Z' 0,1 0.5
Sk iP 05 26 25,7
Um iP 05 26 11,2 C . 13
Okhotsk Sea (h = 330 km).
12 Ka i(P) 10 20 12,9
" lh
12 Unm iP 14 09 00,2
Japan (h = 40 km). " 1k
12 Up iP 15 13 378
12 Up iP 15 29 11.7
12  Up iP 20 08 35.0
Ki iP 20 07 52.2
Sk iP 20 08 27.7
Gb iP 20 09 05.6 C
Um iP 20 08 07.5 C
i 20 08 11.7
Japan (h = 70 knm).,
13 Up iP 07 55 58.7 €
microns sec
P Z' 0.1 0.5
13 Um ipP 14 17 29,6 ¢
”n lh-
13 Ka iP 15 30 31.8
i 15 30 4o,k
C:g%) Ki iPn 15 52 02,7 D
iSn 15 52 51,1
ISg 15 53 06 5
= 430 ¥m = 3,9°, .
gﬁ 15 53 12 (EED

15 54 19
15 sk4 Lo,

2 = = 730 km =
Nortgwest Russia, 68 9N,
30 9 E'

Origin time = 15 51 00,
Explosion?

—

20 44 13,1

13 Up ip

cont,

Goteborg, Um = Umed

Up iP 21 40 17.0
Up i(PKP) 22 16 52,3
iPKP 22 17 07.8

microns sec
PKP Z' 0,1 1.3

Sk ePKP 22 16 59

i 22 17 00.9
Gb 1PKP 22 17 15.5
Ka iPKP 22 17 17.5
Kermadec Islands
(h = 80 km).
Up ip 22 19 01,3

nicrons sec
P Z' 0.1 0.6

Sk eP 03 49 43

Up iP 0k 07 25.3 C
ipP ok 07 39.7
iPcP 0% 07 52.9

mierons sec
P Z' 0.3 1.2
Ki iP ok 06 51.8
mierons sec
P Z' 0,2 0.9

Sk iP ok 07 23.9 C
isP ok 07 43.7
Gb iP o4 07 k6.0
isP ok 08 05.0
i o4 08 45.8
Um iP ok 07 05.k4
i(PP) 04 10 00,1
is ok 16 06
Japan. h = 60 km (Up,Sk,Gb).

Magn. = 6 3 (Up,ki).

Up iP 06 08 08,2
microns sec
P Z' 0,1 0.9

Sk iP 06 08 03.1
Un iP 06 07 k6,2
Ka iP 06 08 28.1
Japan (h = 90 km).
Kik  iPn 06 27 11.9
iSn 06 28 08.1
iSg 06 28 30,43
SKfA eSg 06 31 07
UM E e(Pn) 06 27 L0

iSn 06 28 52.0

isg 06 29 2936
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Up = Uppsala, Ki =

1964
Nov,
cont,

"

n

"

n

15

15

15

15

15

15

15

15

i

Kiruna, Sk =

Ka Karlakrona

1964
Northwest Russia, 6T.TON, Nov. 15
32.8°E.
Origin time = 06 26 00. " 15
Explosion?
Up iP 01 06 59.9
Ki iP 01 06 21.9 C
Un iP 01 06 38.4
Japan (h = 70 km).
Ki iP 02 3% 32,4
Ki eP ok 47 11
Mindanao (h = 60 km). " 16
Up iP 06 39 32.9
Ki ip 06 40 17.5
microns sec
P Z' 0,1 0.9
Sk iP 06 40 11.9
Un iP 06 39 50.5
Ka iP 06 39 23,1
ipP 06 39 29.6
Iran-Iraq. h = 25 km (Ka).
" 16
Sk e(SKP) 0T 43 28
Un  i(SKP) 0T 43 27.5
Fiji Islands
(h = 610 m),
Up iP 09 40 59,6
i 09 41 03,2
Ka iP 09 k41 38,0 C
iPP 09 43 09.8
Iran (h = 30 km).
Up iP 16 o4 07,7
microns sec
P Z' 0,2 1.2
M E 2.4 18 " 16
M N 2.8 20
M Z 3.4 18
Ki iP 16 03 43,8
microns sec
P Z% 0,1 1.0
M E 1.9 17
M N 1.0 17
M Z 2.3 17
Sk iP 16 04 11.7

Formosa (h = 40 km).
Megn. = 5.9 (Up,Ki).

Up ip 17 20 06.6
Ki iP 17 20 15.3
Sk iP 17 20 31.8
Um iP 17 20 Ok.h4

Hindu Kush (h = 220 knm).

Up iP
Up iP
Ki iP
i
P
Sk iP
Gb iP
Um iP

i

Skalstugan, Gb = Géteborg, Um = Umed

18 58 54.3

20 09 52,6
20 10 54,0
20 11 Ok,k
microns sec
Z' 0,1 1,0
20 10 07.9
20 09 21,3
20 10 26.0
20 10 50,1

Moroceco (h = 3 knm).

Up iP

P
Ki iP

P
Sk iP
Um iP
Okhot sk Sea
Megn. = 5,6
Up iP

ipP

P
Ki iP

i

P
Sk iP
Gb iP
Um ipP
Ka iP
Hindu Kush.
Magn, = 5.7
Up iP

i

M

M
Ki iP

P

M

M
Sk eP
Gb iP
Um iP
Ka iP

i
Turkey (h =

00 07 34.4
microns sec
2Y 0.1 0.5

00 06 L48.5
microns sec
2' 0,1 1.0

00 07 23.4

00 0T 08.9
(h = 300 km).
(UP'K:E.).

ok 54 48.8

_ Ok 55 3k.9
microns sec
Z' 0.1 0.8

o4 54 58,1

_ Ok 57 39,3
microns sec
Z' 0,2 1,0

ok 55 14,1

ok 55 09,8

ok sk 47.3

Ok sk 53,5

h = 230 km (Up),

(Up,ki).

05 32 49,8

05 33 05.8
microns sec
E 1.6 17
N 2.7 327

05 33 Lo.1
microns sec
Z' 0.1 1.0
E 2.0 19
N 1.4 18
05 33 30

05 32 59,2

c

C

C

C

C

c

05 33 09.8 ¢

05 32 3h4.4
05 32 38.6
4o xm),
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Up = Uppsela, Ki = Kiruna, Sk = Skalstugan, Gb = GSteborg, Um = Umed
Ka = Karlskrona
1964 196L
Nov, 16 Up iP 06 06 52,9 C . Nov. 17 Up microns sec
i 06 07 11.6 cont. PKKP Z' 0.1 1.0
i 06 07 k42,5 M E 23 22
iPP 06 08 00.9 M N 30 22
i 06 08 11.6 M Z 29 23 o
microns sec (D = 12900 kn = 116" ).
P Z' 0.1 0.7 Ki e(P) 08 29 48
PP Z' 0,1 0.8 e(PKP) 08 33 54
Ki iP 06 06 37.8 C iPKP 08 34 08,5
iPp 06 OT 49.7 iPP 08 34 41
microns sec is 08 41 51
P Z' 0.b 0.7 e 08 43 26
Sk iP 06 07 08.8 C e(PKKP) 08 Lk 53
irp 06 08 29,2 microns sec
Gb iP 06 07 22.9 PKP Z' 0,1 1.0
iPP 06 08 46,9 PP Z 3.2 7
Unm iP 06 06 37.9 C S E 2.4 8
i 06 07 20.7 M E 5 23
i 06 08 16,5 M N 18 21
Ka iP 06 07 09.6 M Z 60 25
ipp 06 08 32,4 (D = 12200 km = 110°).

Kazakh SSR. Un iP 08 30 12 ¢
X Magn. = 6,1 (Up,Ki). iPKP 08 34 11.4
Underground explosion, i 08 34 38
iPP 08 34 58
" 16 Up ip 12 27 14,6 D iPKKP 08 45 04,8
Kurile Islands New Britain (h = 50 km).
(h = 30 kE.)c Magn- = T.1 (Up’Ki)o
" 16 Up iP 12 kg 22,6 ¢ " 17T Up iPKP 11 21 31,1
microns sec Ki iPKP 11 21 22.0
P Z' 0.4 0,8 Gb iPKP 11 21 40.8
Sk ip 12 49 08,8 ¢ Um iPKP 11 21 29.7
Gb ip 12 49 42,8 ¢ eSKP 11 24 09
Un ip 12 48 55,7 South of Fiji Islands
Ka ip 12 49 45,4 (h = 550 kn).
Kurile Islands
(h = 30 km). n 17 Up -—
microns sec
" 16 Up iP 20 37 28.9 M E 1.0 17
M Z 1.6 17
" 16 Um iP 22 15 13.6 Ki eP 19 13 08
Arctic Ocean (h = 30 km). microns sec
P Z' 0.1 1.3
" 16 Ki — M E 1.2 18
microns sec M N 0.6 14
, M E 0.8 18 M Z 1.3 18
Un iP 22 53 5k,1 Un iP 19 13 19.0
Borneo (h = 30 km). Mariana Islands
(h = 40 xm).
" 17 Up iP 01 34 06.4 ¢
Iran (h = 50 km). " 17  Up i(P) 20 38 44,3
" 17 Up ;PKP 08 34 17.8p " 17 Ki iP 22 57 18.5
iPP 08 35 19 Turkey (h = 40 knm).
iPKKP 08 Lk 53,1
i 08 45 05

cont.
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Up = Uppsala, Ki = Kiruna, Sk

1964
Nov.

"

"

LU
”n

"

cont,

18

18

19
19
19

B
Ka = Karlskrona
Up iP 13 32 50.7
Ki iP 13 31 58.2 ¢
Aleutian Islands
(h = 10 km).
Up e
microns sec

M E 2.2 19

M N 5.2 23

M Z 6.7 25
Ki iPKP 14 53 L

iPP 14 s4 09,9

microns sec

M E 2.9 21

M N 2.6 21

M Z k9o 22
Um iPP 14 s4 06.5

i 15 03 30

iPs 15 03 51

iss 15 09 43

New Britain (h = 50 km).
Magn. = 6.2 (Up,Ki).

KiR

iPn 19 37
iSn 19 38
iSg 19 38
D

eSg 19 41
iP 19 38
is

30.0°E.

Origin time =
Explosion?

iSg
=6 k.= D
Northwest Russia, 68.6°N,

19 37 00.

Up
Up

ip 20 07 28.1

iP 22 37 bk, 7T

eP 23 50 14

ePKP 23 53 52

ePP 23 54 50

iSKS 00 00 35

iPKKP 00 04 18,3

e 00 07 31
microns sec

PP Z 1.7 7

SKS E 1.7 T

SKS N 2.1 T

M E 19 21

M N k1 22

M Z 32 19

(D = 12900 km = 116°),

1964
Nov.

cont.

n

19

20

20

20

20

20

20

20

Ki

Sk

Gb

Skalstugan, Gb = GSteborg, Um = Umed

eP 23 49 35
iPKP 23 53 41.6 C
i €3 53 51.1
ePP 23 54 10
iSKS 00 00 10
i(SKS) 00 00 25
i 00 03 10
microns sec
PKP 2' 0,1 1.0
(SKS)E 4.0 T
(SKS)N 2.6 11
M E 32 20
M N 23 21
M Z 4o 20
(D = 12200 km = 110°),
iPKP 23 53 51.7 C
ePKKP 00 04 35
iPKP 23 53 58.1
iPP 23 55 29.3
iP 23 49 48
iPKP 23 53 kk,s5
iPP 23 54 16
i(PP) 23 5k 30
iPPP 23 56 59
iSKS 00 00 24

New Britain (h = 3 km).
Magn. = 7.1 (Up,Ki).

Ki e(P) 00 00 17

Ki iPKP 00 13 40,0

Um iPKP 00 13 45,3

New Britain (h = 30 km).

Ki eP 05 00 14

Alaska (h = 30 km).

Um iP 07 Ok 30,4 D

Up ip 10 00 57.7

Ki iP 10 01 41,2

Sk iP 10 01 08.4

Um iP 10 01 22.4
iPcP 10 01 k7.9

Atlantic Ocean (h = 30 km).

Gb iPg 12 14 k6.2 C
isg 12 14 h861
D=17 km = 0,15,

Blast?

Up iP 16 46 0k4.1

Ki iP 16 45 26,0

Sk eP 16 46 00

Um iP 16 45 43,1

Japan (h = 90 km).
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Magn. = 5.8 (Up,Ki).

North Atlantic Ocean

-9_
. Up = Uppsale, Ki = Kiruna, Sk = Skalstugan, Gb = GSteborg, Um = Umed
Ka = Karlskrona
1964 1964
Nov, 20 Up iP 23 44 09.9 C Nov. 21 Ki. iP 15 47 11.0 C
microns sec microns sec
P Z' 0,1 0,8 P Z' 0.1 1.2
M E 3,0 22 Sk eP 15 47 35
M N k4,7 18 Un iP 15 47 21,6
M Z 4,6 18 Meriena Islands
Ki ip 23 43 23,1 (h = 40 k).
iPcP 23 44 05.8
microns sec " 21 Up iP 16 01 08.8
P Z' 0,1 1.0 i 16 01 18.5
M E 3.7 18 microns sec
M N k4,1 16 P Z' 0.2 1.0
M Z S.h 17
Sk eP 23 43 59 " 21  Up iP 22 53 18,7
Gb iP 23 44 31,2 Ki iP 22 53 17.5
Um iP 23 43 44,6 Sumatra (h = 30 kn).
eS 23 52 08 ‘
iPs 23 52 30 " 22 Ki iP 00 12 31.2
Ke iP 23 L4 31,2 i 00 12 k1.0
Kurile Islands (h = 30 km), Um iP 00 12 34.8

(h = 30 km).
" 21 Up iP 00 02 36.1
Ki eP 00 01 50 " 22 Ki ip 02 34 54,2
Gb iP 00 02 58,9 Sk eP 02 34 26
Ka iP 00 02 59.6 Crete (h = 30 kn).
Kurile Islands (h = 30 km).
" 22 Up iP 08 28 24,0
" 21 Up iP 02 29 48.9 i 08 28 29.6
ePP 02 33 34 microns sec
Ki iP 02 29 35,2 P Z' 0,1 0.5
Sk eP 02 29 58
ePP 02 33 59 " 22  Up eP 14 42 57
Un eP 02 29 Lo Sk iP 14 42 51,1
ipP 02 30 37.7
Celebes, h = 240 km (Um). " 22 Sk ip 20 24 09.7 C
Mexico (h = 120 knm),
" 21 Up iP ok 13 2k4,0
i Ok 13 34,k " 22 Um i(P) 21 59 36.8
Ki iP ) ok 13 25,1 ¢ Ka i(P) 22 00 07.2
microns sec
P Z' 0,1 1,0 " 23 Up iP 07 06 07.5 D
Sk eP Ok 13 48 Ki ip 07 05 56.3
Um iP ok 13 21,1 C Sk iP 07 06 24 .4 D
Sumatra (h = 30 km), Um iP 07 05 58.2
Sinkiang, China (h = 30 knm).
" 21 Ka iP 08 55 51.9
| ] " 23 Unm iP 19 06 36.4 D
21 Up ip 12 17 53.h ipP 19 06 51.3
Japan. h = 60 km (Um).
" 21 Um iP 13 39 27.1
Formosa (h = 60 km). " 23 Up iP 22 00 09.2
microns sec
" 21  Unm iP 14 44 22,2 P Z' 0.1 0.5

Mariana Islands
(h = 60 kn).
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Up = Uppsala, Ki = Kiruna, Sk =
Ka = Karlskrona
1964
Nov. 23 Ki eP 22 29 00
Unm iP 22 29 08.0
Molucca Sea (h = 70 km).
L 2L  Up iP 02 44 18.9
ipP 02 k4 31,0
Um iP 02 L4 03,2
Ryukyu Islands.

h = 50 km (Up).

" 24k Unm iPKP 06 53 18.5
Fiji Islends (h = 660 km).

" 24  Ki iP 10 54 47,9 C
Java (h = 130 km).

12 53 38.8 ¢

12 53 55

S 13 ok 15
microns sec

P Z' 0.3 0.7

S N 5,1 8

M E 11 21

M N 22 18

M

D

" 24 up ipP

e pe

Z 22 21

= 9650 km = 87°,
Ki iP 12 53 17.4 ¢

is 13 03 39

microns sec

Z¥ 0.3 1.2
E 2,9 6
N 7.5 10
E 21 16
N 1% 18
23 17

1]

12 53 47,7

12 53 5k,h

12 53 25.6 C
is 13 03 bk

Ka  iP 12 53 53.7

Luzon (h = 5 km) .,

Megn, = 6.7 (Up,Ki).

Sk

He He e
B T!U SEERERnmnHg

" 2k wp ip 13 03 15.6
e 13 03 47
mierons sec
B Z¥ 0.1 1.0
Ki iP 13 02 57.3 C

microns sec
P Z' 0.2 1,0
Um iP 13 03 03.8 ¢
Luzon (h = 100 km).
Magn. = 5.9 (Up,Ki).

" 2k Um iP 13 07 12,0

Nove ( 24| UPP iPg

7
9150 km = 82 1/2°,

Skalstugan, Gb = Goteborg, Um = Umed

i

14 05 25.8
iSg 14 05 42,0
~— mlcrons Sec
Pg 2' 0.1 0.5,
D=130]ﬂn=l.20

Um iLgl

Origin time = 14 05 02,
Underwater explosion,

- @[
iSg

Pg 2Z2' 0,1 0.5O
D=130 km = 1,2,
Sk eLgl 1% 10 38
Um ilgl 14 10 17.5
Central Baltic, 58.6°N, 18.L4°E,
Origin time = 14 0T 36.
Underwater explosion.

" @ UpF ipg 14 1k 22,2
iSg 14 14 38,5

14 07 59.1
14 08 15.5
microns sec

microns sec
Pg Z' 0.1 0.5
D =130 kn = 1.2°,
Sk eLgl

1k 16 59

Central Baltic, 58.6°N, 18.4°E.
Origin time = 14 13 59,
Underwater explosion.
his and the two preceding
events the Pg Z' amplitudes
at Up are about 1.5 times the

amplitudes of Sg Z',

" 2k up eP 19 22 45
" 2k Um iP 23 23 01.8 D
" 25 Up ipP 08 43 11.0

microns sec
P Z' 0.1 0.5
Sk eP 08 43 26
Um ip 08 43 02,5
Burma (h = 80 km),
" 25 Ki ip 21 47 59.9
microns sec
P 2' 0.1 1.0

= 26 Unm iP 02 04 21.9

" 26  Um iP 02 53 b1.7
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Up = Uppsala, Ki = Kiruna, Sk =
Ka = Karliskrona
1964 1964
Nove 26 Up iP 0k 55 36.3 Nov.
Iran (h = 30 km), .
" 26 Up iP 05 5k 19.4 ¢ |
" 26 Gb  iPg 08 00 52,1
isg 08 00 53,2
D=9 km= 0,08,
Blast? "
" 26 Up iP 10 32 50.1 "
eSa 10 51 33
ilgl 10 59 L5
microns sec
P 2' 0.4 1.5
M E 16 18
M N 16 23
M Z 25 19
Ki ip 10 32 25.3
microns sec
P Z' 0.5 1.8
M E 13 17
M N 10 14
M Z 9.0 15 "
Um iP 10 32 33.5
i8S 10 46 k1
Formosa (h = 30 km).
Mﬂgno = 61’4 (Up,Ki)o
As the epicenter is loeated
on the eastern edge of the
Asiatic continental
structure, this is one
of the longest continental
paths with Lgl, ever "
observed (Up).
" 26 Up ipP 12 01 36.0 ¢
" 26 Up ip 16 ko 32,3 p
" 26 Ki eP 16 46 12
Alaska (h = 30 km),
" 26 Ki iPn 16 50 24,7
iSn 16 51 13.3
isg 16 51 23.0
D =39 kmn = 3,5,
Um eSg 16 52 59,
Northwest Russia.
Origin time 16 L9 30, "
Explosion?
" 26 Um iP 17 38 34,9
" 26 U ip 23 k2 30.6 C

cont.

27
27

27
a7

27

27

27

Gb
Un
Up
Kurile
Up
Up

Ki

Sk
Gb
Um
Ka

Skalstugan, Gb = GSteborg, Um = Umed

ip 00 40 29.1

iP 05 18 21,1

iP 05 h? 0l.1 C

iPcP 05 47 25,2

Islands (h = 30 km),.

iP 05 55 28.7

iP 07 56 46,1
microns sec

P Z' 0.1 0.8

iP 07 55 k9.3 ¢
microns sec

P Z' 0.1 0.8

iP 07 56 17.5 ¢

iP 07 56 58.8 ¢

iP 07 56 18.8

iP OT 57 10.3

Alaska (h = 110 km).
Ma@l- = 5.9 (UP’Ki)o

Up

Ki

Ka

iP

P
iP

P
iP

11 11 10.9
microns sec
Z' 0.1 0.5

11 11 20,1 D
microns sec
2' 0.2 1.5

11 11 15.5

Hindu Kush (h = 220 km).
Magn. = 5.7 (Up,Ki).

Up

Ki

Sk

Gb
Um

iP

P
iP

P
M
M
M
ipP
i
iP
iP

13 58 58.0

microns sec

Z' 0.3 1.0
1358 19,0 C

microns sec

Z' 0.3 1.0

E 4,2 14

N 5.2 13

Z 3.8 12
13 58 52,5 ¢
13 58 54,1
13 59 20.0
13 58 35,3

Japan (h = 40 xm),
Magn. = 603 (Up,Ki)o

Up

Ki

ip

P
iP

P

_ 1359 47,3
microns sec
Z' 0.5 1.4

_ 1359 08.9
microns sec
Z' 0.3 1,2
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Up = Uppsala, Ki = Kiruna, Sk

1964
Nov,.
cont "

L

(:%zf Sk iP
Gb iP
Un

22V
(AR ¢

W

n

n

cont,

,\l‘\/
1N90\?,,

28
28
28

28

28

28

29

iP

Japan

12w

non

Ka

same eplicenter as for

preceding shock),
Origin time = 13 48 32,

M

« = 6.3 (Up,Ki).

Although this shock is of
the same magnitude as the

preceding one, and although
P waves of both shocks have

been reported in many
bulletins, it has almost
nowhere been recognized
that these really are two

different shocks. A probable
reason is that USCGS only

reported the first shock,

Ki iSg 05 39 49.4
Up iP 07 49 s51.7
Up ip 13 02 36.7
Sk eP 13 02 31
Gb eP 13 02 51
Um iP 13 02 1k4,.7
Japan (h = 70 km).
Up iP 16 53 55.0
Ki iP 16 54 03.6
Sk iP 16 53 47.3
Un iP 16 54 02,8
Brazil (h = 630 km),
Up eP 17 01 52
Ki ip 17 02 00,5
microns sec
P Z' 0,1 1,2
Sk iP 17 01 43.1
Gb iP 17 01 38.1
Unm iP 17 01 59,5
Brazil (h = 660 km).
Up iP 22 13 21,0
3 22 13 24,4
microns sec
P Z' 0.1 0.5
Um iP 01 31 12.1
e e
KiR isn o4 12 04.2
eSg ok 12 24
SkiA eSg Ok 14 57
Ui iSg ok 13 16.6

Skalstugan, Gb =
Karlskrona

1964
Nov.
cont,

n

n

"

L

cont,

Géteborg, Um = Umed

29

29

29

29

29

30
30
30

30

30

30

Northwest Russia, 67 1/2°N,

32°E. Origin time = Ol 10 00.

Explosion?
Ki iP ok 41 52,5 ¢
Tien-Shan.
Up ip 09 23 20.7
Ki iP 09 23 23,7 D
Sk iP 09 23 08,2
Colombia (h = 170 km).
Up iP 12 39 31.4
Colombia (h = 4O km),
Up iP 14 52 01.6
i 1% 52 18,2
Um iP 1k 52 49,9
Up iP 21 08 36.4
Ki iP 21 08 01.5
ipP 21 08 10.1
Gb iP 21 08 56,1
U iP 21 08 17.3
Ka iP 21 08 54,8
South of Japan,
h = 30 km (Ki),
Um iP 00 19 16.3
Ka iP 02 26 5T.4
Up iP 0k 15 03,7
Ki iP ok 13 52,5
microns sec
P 2' 0.1 1.0
M E 1.7 19
M N 1.4 15
M Z 1.8 15
Sk iP 04 14 04,6
i 04 15 42,9
Gb iP 0k 15 24,4
Um iP ok 14 29,4
Ka iP Ok 15 45.3
Jan Meyen (h = 30 km).
Up iP 06 37 26.5
Ki iP 06 37 09.8
Sk iP 06 37 32.7
Um iP 06 37 14.8
Mindoro (h = 200 km).,
Ka iP 09 36 02,7
Up iP 12 36 07.3
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- Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = GSteborg, Um = Umed
Ka = Karlskrona

1964 1964
Nov. 30 Up microns sec Nove 30 Gb iPKP 16 26 10,1
cont, P 2' 0.1 1,0 Ka iPKP 16 26 11,7
Ki iP 12 36 07.2 C South of Fiji Islands
Un iP 12 36 03.6 (h = 480 km).
Ka iP 12 36 09.0 C

Nicobar Islands (h = 30 km), " 30 Up iPKP 19 11 35.9
Ki eSKP 19 14 06

" 30 Up ip 12 39 32.4 Gb iPKP 19 11 L6.7
i 12 39 34.4 Um iSKP 19 1k 17.8
ipP 12 39 Lk Ka iPKP 19 11 k8.3 C
is 12 k9 18 South of Fiji Islands
i 12 49 26 (h = S50 km),
microns sec
P Z' 0.8 0,9 " 30 Ki eP 22 51 03
M E 5.7 21 Un ip 22 51 0k,6
M N 11 22 ipP 22 51 25,6
M Z 9.5 21o Aleutiesn Islands.
D = 8550 km = 7T, h = 80 kn (Um).
Ki iP 12 39 30.9 '
i 12 39 35.1
e8 12 b9 21 Markus Béth
. 12 50 35 August 5, 1965
mierons sec gu ’
P E 0.7 5
P Z 1.4 6
P Z' 0.9 1.0
8 E 48 6
s N 2.6 9
M E 7.8 17
M N 13 22
M Z 6.5 16
D = 8550 km = 77°.
Sk iP 12 39 47.3
ipP 12 40 01.5
Gb iP 12 39 49,0
1 12 39 53.3
Un ip 12 39 27.0
i 12 39 31.1
is 12 49 16
Ka iP 12 39 35.5
ipP 12 39 48.6

Nicobar Islands,

h = 50 km (Up,Sk,Ka).

Megn, = 6,6 (Up,Ki).
Multiple P, with & small
onset followed after 2-k4

sec by a much larger phease:
multiple shocks? A number of
other stations have also
reported multiple P, the
average difference between
the two phases being U,3+1.2
sec (determined fram 12
stations),
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Seismological Institute

Uppsala

SEISMOLOGICAL BULLETIN

UPPSALA,

KIRUN A,

SKALSTUGATN,

UMEA and KARLSKRONA

Uppsala (Up): 59 51.5'N,
Kiruna (Ki): 67° 50 h'N

Skalstugan (Sk): 63° 3h 8! H
Gdteborg (Gb): 57 %y1 9'N,
Umed (Um)s 63 °48.9'N,
Karlskrona (Ka): 56°09. 9'N,

1964
Dec. 1. Um iP ok 23 00.3
" 1 Up ePKP 05 12 15
Ki iPKP 05 12 06.9 C
iSKP 05 15 11.4
microns sec
FKP AY 0.1 1.5
SKP 2V 02, 1.7
Sk ePKP 05 312 17T
Um ePKP 05 12 13
Ka iPKP 05 12 23.0
Tonga Islands (h = 230 km).
" 1 Up iP 07 Lk 23.6
i 07 4k 26.8
microns sec
P ZY 0.1 1.0
Ki iP 0T 42 47,1
i 07 42 51,0
microns sec
P 2' 0,1 1.0
Sk iP 07 43 37.8
Gb iP 07 Lk Lk,9
Um iP 07 43 36.6
i 07 43 L1.4
Svalbard (h = 30 km).
Multiple P-phases: a small
phase followed after about
4 sec by a much larger one
(Up,Ki,Um).
" 2 Ki e(P) 08 29 56
L 1 Up iP 10 25 51.1
Sk iP 10 26 31.7
Gb iP 10 25 38.5
Greece,
5 1 Up iPKP 12 06 45.1
i 12 06 48.8

cont,

DECEMBER 1 - 31, 1964

L B BN B DO B B B O O BN B B R I B B

GOTEBORG,

17°37.6'E3 h=14m
20°25 0'E; h=2390m
12 16 8'E; h=580m
11058 T'E; h=66m
20 14.2'E;  h=16m
15 35.5'E; h=11m
1964
Dec. 1 Up microns sec
cont. PKP Z' 0.1 0.7
Ki ePKP 12 06 28
Sk iPKP 12 06 38,5 C
Gb iPKP 12 06 53.2
Um iPKP 12 06 33.0 C
Ka ePKP 12 06 53
Kermadec Islands
(h = 30 km).
" 1 Up iP 22 22 31.5
" 2 Um eP 01 22 L4
" 2 Ki eP 08 00 50
iS 08 02 33 oT
= 1100 km = 10 .
Svalbard (h = 30 km).
L 2 Up iP 08 29 30.2
North Atlantic Ocean
(h = 30 km).,
¥ 2 Up iP 08 30 53.6
Ki ipP 08 30 53.7 C
* 8k iP 08 31 12,1 €
Gb iP 08 31 13.2
Um iP 08 30 48.7
Ka iP 08 30 56.5
Nepal (h = 25 km),
» 2 Gb iPg 12 00 05.5
iSg 12 oo 03 «1
= 13 km = 0,12",
Blast?
" 2 Up iPP 12 40 38.4
Ka iP 12 39 16.8

Afghanistan-USSR
(h = 30 km).
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1964

Dec. 2
" 2
" 3

MO

" 3

n h

cont,

Up

Ki

Sk
Gb
Um
Ka

Up = Uppsala, Ki = Kiruna, Sk

iP
iPcP

P

iP
iP
1P
3124
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Karlskrona

196k
Dec,
cont.

Ka

13 29 17.6
13 29 22.2
13 29 28.1
microns sec
2' 0il1 0.7
13 28 2L4.6 C
13 29 13.2
mierons sec
Z' 0.3 0.9
13 28 54,

1329 4

Aleutian Islands.
h = 40 km (Up).

Up
Up

Ki

Sk
Gb
Um

iP

iP
iSKS

;;z:z:z'v'v

eSKS

M

M

M

iP
iP
iP
iSKS
is

I5 33 27.2

ok 02 29,1
o4 12 56
microns sec
Z 0.9 L
2' 0, 1S
E 1. 21
N 2 22
Z 23
4 02 52,2
b 13 17
on

8 sec

w -3 o0&

2,
0
0
micr
E 2,7 22
N 1.1 18
Z 3.5 21
ok 02 48.9
ok 02 31.5
ok 02 37.3
ok 13 14
ok 13 22

Indian Ocean (h = 50 km),
Magn. = 603 (UP’Ki).

Gb

Skagerack, 58.5°N, 10.4°E.
Origin time

iSg 12 28 41.9 '
isg 12 29 21.9
iPg 12 26 52,0
isg 12 27 08.0

= 12 26 28,

Ki eP 22 39 Lo
Iran (h = 30 km).
Up i(P) 02 22 53.9
i 02 23 16.1
Ki iP 07T 46 21.5 ¢
i 07 46 28.7

"

"

i

4

Skalstugany Gb = Goteborg, Um = Umed

Ki microns sec
P z' 0,1 1.0
Sk iP 07 47 18.0
Gb eP 07 48 21
i 07 48 27.4
Um iP 07 47 16.L
i 07 4T 21.4
i 07 47 29.9
Ka iP 07 48 51.7

Svalbard (h = 30 km).

Multiple P-phases (Ki,Gb,Um).

Compare remark
07 Lk,

to Dec. 1,

Up i(P) 09 26 43.0
Cb iP 14 06 47.7
Um ePs - 16 17 L6

i(ss) 16 24 17
New Britain (h = 20 km).
Ki iP 02 20 56.0
Arctic Ocean (h = 30 km).
Ki eP ok 59 39

i ok 59 49.6
Gb eP 05 01 36

i 05 01 38.5

iPP 05 01 59.7
Svalbard (h = 30 km).
Up iP 09 3T 11.3
Ki iP 13 ok 08.6
Up iP 14 30 L47.2

i ik 32 12.0
Ki iP 19 59 1k4,1
Sk iP 19 59 42,5
Alaska (h = 30 km).
Ki iP 22 41 13.8
Sk ip 22 41 50,5
Kamchatka (h = 40 km).
Up iP 00 02 03.8
Ki iP 00 01 09.2

ipP 00 01 20.1
Sk iP 00 01 45,6
Kamchatka.

h = 40 km (Ki).

Up iP
ipP

00 06 22.4
00 06 34,4
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Géteborg, Um = Umed

Sk iPKP
Unm iPKP

New Britain (h =

ns sec

0 25

1 21

8 24

9 17 17.8
09 1T 12.4
09 17 57
09 27 26
09 27 41
50 km).

ro;
3.
1.
3.
0

Msgn., = 6.4 (Up,Ki).

-3m
Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb =
Ka = Karlskrona
1964 196k
Dec. 6 Ki ip 00 05 29.2 Dec.
cont., ipP 00 05 L4o,2 cont.,
microns sec
M E 0.8 18
M N 0.4 15
Sk iP 00 06 05.4
Gb iP 00 06 43,5
ipP 00 06 54,6
Unm iP 00 05 53.8
Kamchatka.
= 40 km (Up,Ki,Gb),
" 6 Ki el 05 20 "
microns sec
M E 0.9 20 "
M N 0.8 22
M Z 1.6 20 "
New Guinea,
" 6 Ki iSn 05 48 30.9
isg 05 48 53.3 "
Sk eSg 05 51 20
Northwest Russia,
Explosion?
n 6 Ki el 06 16
microns sec "
M E 0.4 13
M N 0.5 12 "
Iran,
" 6 Ki eL 09 25
microns sec
M N 0.T 20
M Z 1.3 20
Sk eP 08 56 31
" 6 Up iP 18 43 02.4
" T Up iP 01 34 30.5
i 01 34 54,8
" [ Ki iP 03 51 28.6 C
microns sec
P Zz' 0,1 1.0
Um ip 03 51 34,1 C
Pansy, Philippine Islands
(h = 4O km). "
" T Up iPKP 09 17 18.6 "
microns sec
M E 1.3 23
M N 2.1 21
M Z 3.5 26
Ki iPKP 09 17 07.5

cont.

7 Up iP 09 56 Luk4,.3
7 Up ip 10 24 46,1
T Up ipP 18 40 k9.0
Ki iP 18 39 56.9
Kamchatka (h = 50 km).
T Um is 19 16 38
iPs 19 17 L4k
iss 19 22 41
South of Panama
(h = 30 km).
7 Up iP 22 48 10.5
8 Up ipP 18 01 21.k4
microns sec
P z' 0.1 1.0
M E 3.2 19
M N 3.0 21
M Z 2.7 21
Ki iP 18 00 k5.2
microns sec
M E 11 18
M N 9.7 19
M Z 4.1 17
Sk eP 18 01 16
Unm ipP 18 01 00.7
i 18 01 07.3
eS 18 10 23
i8S 18 14 L1
Japan (h = 30 km),
Magn. = 6.0 (Up,Ki).
9 Up eP 00 56 55
9 Up iP 06 53 32.8
microns sec
P Z' 0.1 0.6
Ki iP 06 52 L48.7
Um iP 06 53 08.6
Japan (h = 40 km),
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1964
Dece.

n

1
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...4_
= Uppsala, Ki = Kiruna, Sk =
Ka =
Sk eEP) 11 01 40
e(Sg) 11 02 34
Um i(Sg) 11 03 03.9
Ki | 13 54 05.1
iPP 13 54 11.7

iPKKP 14 04 12.8
microns sec
PP Z' 0.2 1.2
Sk ePKP 15 53 03
Um isSP 14 02 48
isSP 14 06 29
Argentina (h = 590 km).

Up iP 18 32 57.0
Sk iP 18 33 434l
Um eP 18 33 39

Ka eP 18 32 19
Albania-Yugoslavia

(h = 30 km).

Up ip 19 10 41.7 ¢C
Sk iP 19 11 22.5 €

Greece-Albania (h = 25 km).

Up iP 22 20 15.6
microns sec
P Z' 0.1 0.6

Up 4P 09 04 28.4 D
Up e 12: 57 45
iSg 12 57 52.3%

Ka iPg 12 55 42.0
iSg 12 55 52.6
iL 12 56 14 3
= 100 km = 0. 9
Southern Baltic.
Origin time = 12 55 24.
Explosion?

Up iSg 1% 02 45.1

Ka ePg 13 00 38
iSg 13 00 51.4
iL 13 01 16.3

= 110 km = 1.0°,
Southern Baltic.
Origin time = 13 00 18.
The wave marked L in this
and the preceding case
(Ka) has group velocities
of 1.9-2.0 km/sec, which
could be explained by a
sedimentary layer on the
sea bottom.
Explosion?

Skalstugan, Gb =
Karlskrona

Norway-

69.7°N, 29 7°E

oM C is

50.6
28.7
28.6

08.7
23.6

69°.

27.2
28.2
43.0

621°,
01.0
02.5
17.6
29.8
45.1
1747
45.0
00.8

29.2
43.7
53.2

order

Goteborgy, Um = Umed

Up i(Sg) 13 28

Um e 13 27 21
i(sg) 13 27

Up iP 13 31

Up iP 15 22
ipP 15 22
isP 15 22 33
is 15 31 15

microns sec

P Z2' 0.2 1.0
pP N 1.1 4
PP Z' 1.1 1.5
S N 1.4 6
M E 12 16
M N 9.3 13
M Z 11 1T
D = 7650 km =

Ki iP 15 21
i 15 21
ipP 15 21
iS 15 29 54
iPsS 15 30 22
i 15 30 37

microns sec

P Z' 0.4 1.0
pP Z2' 0.4 1.3
S N 1.5 8
M E 28 15
M N 14 13
M Zz 23 14
D = 6950 km =

Sk iP 15 22
& 15 22
ipP 15 22

Gh iP 15 22
ipP 15 22
iPP 15 25

Um iP 15 21
ipP 15 22
is 15 30 23

Ka iP 15 22
ipP 15 22
isP 15 22

Sea of Japan. h = 60 km

(Up,Ki,Sk,Gb,Um,Kag.

Magn. = 6.4 (Up,Ki).

Kik iPn 16 55 1
iSn 16 56
iSg 16 56 2

region,
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: Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = Goteborg, Um = Umed
Ka = Karlskrona

1964 1964
Dece [10 Origin.time = 16 54 19. Dec. 12 Up iP 13 17 06.7
cont. Explosion? Crete (h = 60 km).,

olution obtained by

combination with Tromséd " 12 Up iPKP 20 04 22.1
readings. i 20 04 33.5
South of Tonga Islands
" 10 Up ip 19 54 32.0 C (h = 90 km).
Kurile Islands
(h = 20 km). " 13 Ki iP 00 40 40.7 D
ipP 00 40 47.2
" 10 Ki eP 23 41 18 Alaska. h = 25 km (Ki).
microns sec
M E 1.7 17 " 13 TUp iP 00 43 00.3
M N 0.8 15 Ki 4P 00 42 00.4
Sk eP 23 41 55 ipP 00 42 06.9
Um ip 23 41 31.7 microns sec
i 23 41 35.0 P Z' 0.2 1.0
Sea of Japan (h = 40 km). Um  iP 00 42 30.1
Ka iP 00 43 26.3
" 11 Up i(P) 05 57 21.2 Alaska. h = 25 km (Ki).
i 05 57 39.8
" 13 Up iP 13 27 56.7 D
" 11 Gb iPg 10 44 14.2 microns sec
iSg 10 44 15.7 P Z' 0.3 1.3
D =13 km = 0.120. Ki iP 13 27 35.1 D
Blast? microns sec
P Z' 0ud 1.5
" 11 Um iP 14 15 14.4 C Gb eP 13 28 19
i 13 28 22.0
u 11 Up iP 16 14 57.2 D Um  iP 13 27 42.6
microns sec i(pP) 13 27 48.7
P Z' 0.3 0.7 Philippine Islands
Ki iP 16 14 21.6 D (h = 30 km).
microns sec Magn. = 6.2 (Up,Ki).
P Z' 0.3 0.8
Sk iP 16 14 55.5 D " 14 Up -———
Gb iP 16 15 18.7 D microns sec
Um iP 16 14 36.3 D E 4.0 21
ipP 16 16 28.9 M N 5.0 24
Ka iP 16 15 15.8 D Z 4.3 22
Sea of Japan. Ki ———
h = 570 km (Um). microns sec
Magn. = 5.9 (Up,Ki). M E 1.7 19
M N 2.5 18
n 11 Up iP 22 09 45.6 M Z 4.5 17
Um eSS 02 35 37
" 11 Um i(PP) 23 01 46.8 South Atlantic Ocean
Tanimbar Islands (h = 30 km).,
(h = 50 km). Magn. = 6.2 (Up,Ki).
" 12 Unm iPKP 07 38 45.9 " 14 TUp iP 0% 42 54.1
New Britain (h = 30 km). Ki i(P) 03 42 54.3 C
Sinkiang, China
n 12 Um iP 11 32 43.9 (h = 30 km).



Up = Uppsala, Ki = Kiruna, Sk

(EE;)EQR. iPn
iSn
Upi

1964
Dec.

1

n

n

cont.

14

14

15

15

15
15

15
15

15

15
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Ka

05 27 56.8
05 28 51.1
idSg 05 29 14.0

D = 440 km = Z.0°
E eSn 05 29 35 \
eSg____ 053004 )

Northwest Russia,
675°N, 31°E.

Origin time = 05 27 00.
__-..———__—__-_..-—l-‘
06 53 24.6

Explosion?

Up iP
microns sec
P Z' 0.1 0.6

Ki iP 06 52 52.2
Um iP 06 53 05.7 C
Bonin Islands (h = 120 km).
Ki iP 11 11 51.0
Kirghiz-Sinkiang
(h = 30 km).
Ki iP 03 52 40.7
Mexico (h = 30 km).
Um iP 04 04 17.5
Japan (h = 140 km).
Up iP 04 55 46.7
Ki iP 05 19 35.2
Molucca Passage
(h = 50 km).
Up iP 05 59 02.4
Ki iP 07 56 44.9
Um iP 07 57 41.5
Svalbard (h = 30 km).
Ki iP 08 01 02.9
Um iP 08 02 01.6
Svalbard (h = 30 km).
Up ——
microns sec
M E 3.0 29
M N 3.0 28
M Z 3.0 23
Ki iP 12 25 46.8
ipP 12 26 12.6
Sk eP 12 25 41
ipP 12 26 08.1
Gb iP 12 25 49.1
ipP 12 26 15.2

15

15

15

16

16

16
16

Skalstugan, Gb = Goteborg, Um = Umed
Karlskrona

Guatemala.

h = 100 km (Xi,Sk,Gb).
The maximum Rayleigh-
wave amplitudes occur
around 30 sec period,
whereas the amplitudes
around 20 sec and
shorter are quite
insignificant.

Up iP 21 07 58.2
Gb eP 21 07 53

. 21 07 57.5
Um  iP 21 08 31.8
Ka eP 21 07 25

i 21 07 26.7
Turkey (h = 30 km).
Up iP 22 45 13.6

ipP 22 45 23%.6

microns sec
P Z' 0.1 0.9

Ki iP 22 44 20.6
ipP 22 44 30.6
Gb  iP 22 45 27.8
ipP 22 45 57.3
Un iP 22 44 47.0

Aleutian Islands.
h = 40 km (Up,Ki,Gb).

Ki iP 04 08 02.9
Mindanao (h = 120 km).

Um  iP 04 46 07.4
Um 4P 07 41 26.1
Ki iPg 11 01 25.1

iSg 11 Ol 52.0
km = 2-00.

13 08 47.9
13 09 26.3
13 09 39.3
13 12 28

13 10 40.7
13 11 13.6
I371T 22.7

Northwest Russia,
68.8°N, 28.4°E,

Origin time = 13 08 00.
Explosion?

Up i(P)

14 12 47.0
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Up = Uppsala, Ki = Kiruna, Sk
Ka

1964
Dec.

cont.

-

] kAR

iPn

17 14 41.7

iSn 17 15 21.4
iSg 17 15 36.7
SIKA eSg 17 Ia éo )
UME iSg 17 1T 05,7

ortnwes

ssia,

68.7°N, 29,1°E.
Origin time = 17 13 47.
Explosion?

16 TUp iP 18 21 16.1
Philippine Islands
(h = 20 knm).
16 TUp iP 19 40 30.7
i 19 40 40.8
Ki iP 19 40 06.4
Um iP 19 40 15.7
Formosa (h = 60 km).
16 TUp iP 19 50 14.4
16 Xi i(Pp) 21 58 27.4
16 Up iP 22 20 47.0
17 Up  i(P) 01 57 41.9
17 Um iP 02 39 17.6
17 Unm iP 02 44 35.4
Japan (h = 80 km).
17 Up iP 03 53 31.2 C
17 Up iP 04 15 10.3 D
microns sec
P Z' 0.1 0.6
Ki iP 04 14 38.8 D
Sk iP 04 15 07.1 D
Gb iP 04 15 28.3
Um iP 04 14 52.6
Bonin Islands (h = 470 km).
17 Up iP 05 29 33.6
i 05 29 50.1

microns sec

M E l.4 19

M N 3.3 23

M o 2% 21
Ki eP 05 28 44

05 29 16.2

microns sec
M E 1.4 17
M N l.4 18
M Z 2.8 19

e

1964
Dec.
conte.

¥o

cont.

17

LT

L}
17
17

17
17

17

Skalstugan, Gb = Goteborg, Um = Umed
Karlskrona

Sk e(P) 05 29 49
Um eP 05 29 10
i 05 30 16.3
Kurile Islands
(h = 15 km).
Magn. = 5.6 (Up,Ki).
UpP iSn 09 56 26.9
iSg 09 56 50.2
Sik‘/A eSn 09 57 59
G®T ePg 09 55 14
iSg 09 55 49.1
D =300 tem—e27T°,
For—thgt—— 09 59 00=%
k&S iPg 09 54 41.
iSg 09 54 53.7 J
el 09 55 32

. D=110 km = 1,0°.
Southern Baltic,
55¢4°N, 14.5°E,

Origin time = 09 54 20.
Underwater explosion?

Um iP 14 12 06.8
Mexico (h = 40 km).
Unm iP 17 26 10.2
Um eP 17 31 00
Up iP 18 59 12.7 D
Ki iP 18 58 38.3
Gb iP 18 59 32.0
Um iP 18 58 53.2 D
South of Japan
(h = 380 km) .
Up iP 19 38 43.2
Up iP 22 33 25,7 D
microns sec

P Z' 0.1 0.6

Up iP 23 55 42.2
microns sec

M E 1.9 20

M N 2.0 20

M Z 2.0 21
Ki iP 23 54 48.4

i 23 55 1547

microns sec

M E 1.5 18

M N 0.9 19

M Z 2.0 18
Sk eP 23 55 24
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cont.
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n

n

17

18

18

18

18

18

18

18

18

18
18

18

18

18

18
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D =13 km = 0.,12°.
Blast?

Um iP 09 20 56,9

Kurile Islands

(h = 30 km).

Up iP 10 14 17.3

Ka eP 10 38 11

Gb iPg 12 00 51.6
iSg 12 00 52.9

D =11 km = 0.10°,
Blast?

Gb iPg 12 19 41.8
iSg 12 19 43.5
D =14 km = 0.13°,
Blast?

Um eP 15 54. 23

i 13 38 00.2
Up iEPg 15 29 40.4
Um i(p 15 29 17.0
Up iP 19 11 37.0

(Lower California;
h = 30 km).

1964
Dec.

=
Up = Uppsala, Ki = Kiruna, Sk =
Ka = Karlskrona
Sk epP 23 55 42
iPcP 23 55 537
Um iP 23 55 15.6 n
ipP 23 55 30.3
iPcP 23 55 48.2 "
Aleutian Islands.
h = 60 km (Um).
Ki eP 00 43 27 "
Unm iP 00 43 05.6
Iran (h = 30 km). "
Um iP 02 33 47.3 "
Um iP 02 39 38.6 "
Alaska (h = 30 km).
Ki iP 06 16 06.7
Sk iP 06 16 49.1
Unm iPp 06 16 24.3
Japan (h = 30 km).
Unm iP 07 01 19.9
Japan (h = 60 km). "
Gb iPg 08 01 51.3 B
iSg 08 01 52.9

"

"

"

Skalstugany; Gb = Géteborg, Um = Umed

18 Um iP 20 25 13,2
18 Um iP 21 24 05.4
19 Ki iP 02 05 35.4
Rhodes Island
(h = 50 km).
19 Unm iP 02 37 50.6
19 Um iP 03 37 02.4 D
19 Um iP 05 15 h2.4

19 Up iPKP 07 01 08.1
Sk iPKP 07 01 02,9 D
Um iPKP 07 00 57.5
i 07 01 29.2
South of Kermadec Islands
(h = 200 km).

19 Ka iP 08 40 08.0
19 Um iP 12 30 27.3 D
19 Um iP 13 01 15.8
19 Um eP 14 50 48
i 14 51 08.6
20 Um iP 01 33 16.9 D
20 Up iP 03 40 42.2
Ki iP 03 40 44.1
Sk iP 03 41 03.3
Gb iP 03 41 02.0
Nepal (h = 30 km).
(20) (kiR e(Pn) 04 12 35 |
iSn 04 13 29,5
isg 04 1% 50.9
SKA e(Sg) 04 16 i9'.
Up1 £ eSn 04 14 09
is¥ 04 14 41.3

iSg

04 14 55.7 /

Northwest Russia,
67.9°N, 31.8°E,

Origin time = 04 11 30.
Explosion?

20 Up i(P) 05 41 10.4
microns sec

(P) 2' 0.1 1.5
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Skalstugan, Gb = Géteborg, Um = Umed
Karlskrona

Ki iP 21

iPP 21
Montana (h = 30
sk iP 00
Gb iP 00

Peru-Brazil (h =

49
51

km)

37
37

06.6
23.3

10.7
04.8

610 km).

Qo
Up = Uppsala, Ki = Kiruna, Sk =
Ka =
05 43 10.2
iSn 05 44 0l.1
iSg 05 44 23.3
e(Sg) 05 47 04
iSn 50
05
27
D = .

Northwest Russia,
67.9°N, 32,1°E.

Origin time = 05 42 00.
Explosion?

Up iP

Up  iPKP

Up iP 135 43 18.
ipP 13 43 30.

Ki iP 13 42 38.

Um iP 13 42 56.
ipP 13 43 08.
iPcP 15 43 18.

Japan. h = 50 km (Up,Um).

Up iP 2% 26 07.

Um iP 23 25 45,

Japan (h = 80 km).

Up iP 09 17 51.8 C

microns sec

P 21 0.1 0.5

Up iP 11 24 13.1 ¢

Up i(P) 12 00 50.5 C
i 12 01 20.4

microns sec
(P) 2Z' 0.3 0.5
Local explosion?

Up iP 17 46 25.6
Ki iP 17 45 31.4
microns sec

P 2' 0.1 1.0
Gb iP 17 46 38.6

i 17 46 44.3
Um iP 1T 46 01,1
Alaska (h = 40 km).
Up iP 18 17 21.1 ¢
Ki iP 18 40 39.4 C

microns sec
P Z' 0.1 1.0
Alaska (h = 110 km).

10 13 2247

11 44 57.7
Fiji Islands (h = 460 km).

Gb iPKP 01 04 49.9

Ka  iPKP 01 04 52.4 D
Fiji Islands (h = 660 km).

Up iP 04 44 18.8
iPP 04 46 01
is 04 50 35

microns sec
P Z' 0.1 0.7
D = 4600 km = 41%°.
Ki iP 04 44 50.3
iSeS 04 54 55
microns sec
P Z' 0.2 1.0
M E 14 16
M N 10 15
M Zz 21 16

Sk iP 04 44 53.1
ipP 04 45 01.5
Gb iP 04 44 30.6
ipP 04 44 39.8
Um iP 04 44 28.9

ipP 04 44 36.3
iPP 04 46 12.4

is 04 50 52
Ka iP 04 44 10.7
ipP 04 44 19.2
. 04 44 37.9
iPP 04 45 49.1
i 04 46 03.7
Iran. h = 40 km
(Sk,Gb,Um,Ka).
Magn. = 6.1 (Up,Ki).
Up iP 08 12 29.6
ipP 08 12 56.6
i 08 13 23.7
Ki iP 08 12 30.4 C

microns sec
P Z2' 0«4 1.8

Sk iP 08 12 11.9
ipP 08 12 40.1
Gb  iP 08 12 11.9
i 08 12 30.6
Um iP 08 12 32.9
ipP 08 13 00.5
is 08 21 52
Ka iP 08 12 25.9
ipP 08 12 51.3

Mona Passage.
h = 110 km (UP,Sk,Um,Ka).
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w]lQ=
. Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = Gdteborg, Um = Umed
Ka = Karlskrona ,
1964 . 1964
Dec. 22 TUp iPg 09 41 28.4 Dec. 23 Up iP 19 59 38.3
iSg 09 41 42.6 microns sec
i 09 42 33.0 P Z' 0.1 1.3
M E 1.9 17
" 22° Up iPKP 12 16 24.9 M N 2.5 18
Gb iPKP 12 16 34.9 M Z 2.7 17
Um ePKP 12 16 13  Po" Ki -
i 12 16 19.% 1" microns sec
i 12 16 25.2 p" M E 3,1 18
Ka iPKP 12 16 3%6.8 M N 2,2 18
South of Fiji Islands M Z 6.6 18
(h = 600 km). Um iP 19 59 19.2 D
Multiple PKP: notation Japan (h = 30 km).
after Payo Subiza and Magn. = 5.8 (Up,Ki).
B&th (Geophys. J., 8:
496-513, 1964) indicated " 23 Gb iP 20 38 30.9
for Um (to the right of i 20 38 41.4
the times).
" 24 Up iP 01 16 08.6
" 22 @b iPg 14 02 30.6 ipP 0l 16 37.7
iSg 14 02 32.5 Ki iP 0l 16 16.7
D=17 km = 0.15°, i 01 16 52.8
Blast? Sk iP 01 16 34.1
i(sP) 01 17 27.4
" 22 Up i(P) 20 52 48.6 Gb iP 01 16 29.4
microns sec ipP 01 16 57.3
(P) z' 0.1 0.5 isP 01 17 14.9
Um i(P) 20 51 08.3 D Um iP 01 16 05.2
isP 0l 16 51.8
" 22 Up iP 21 07 00.4 Ka iP 01 16 13.0
microns sec i 01 16 30.6
M E 3.9 20 ipP 01 16 43.8
M N 5.2 22 isP 01 16 57.8
M Z 4.8 22 iPP 01 17 59.3
Ki —— Hindu Kush. h = 140 knm
microns sec (Up,Gb,Um,Ka).
M E 4.0 18
M N 1.9 17 " 24 Gb iP 03 50 56.9
M Z 3.6 17
Gb eP 21 06 55 " 24 Um i(P) 09 49 26.3
i 21 07 00.7
Um iP 21 06 39.6 " 24 Up i(P) 18 57 03.2 C
i 21 06 59.5
Ka ip 21 07 11.9 " 24 Up iPKP 19 04 17.2 D
Lower California iPKKP 19 14 52.7
(h = 15 km). Ki  iPKP 19 04 06.1
Magn. = 6.0 (Up,Ki). iPKKP 19 15 13.1
Um  iPKP 19 04 10.5
" 23 Up iP 09 28 02.9 iPKKP 19 15 03,2
ipP 09 28 12.6 Ka  iPKP 19 04 23.6
Sk iP 09 27 49.9 New Ireland (h = 90 km).
Um ip 09 27 37.2 C
Aleutian Islands. " 24 Up iP 19 37 54.2
h = 40 km (Up). Ki iP 19 37 55.0
microns sec
" 23 Up iP 12 44 00.2 P Z' 0.1 1.0
microns sec cont.

P Z' 0.1 0.5



1964
Dece.
cont

n

n
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1964
Dec.
cont.

o
Up = Uppsala, Ki = Kiruna, Sk =
Ka = Karlskrona
Un iP 19 37 512 C
Sumatra (h = 140 km).
Um iP 20 00 26.6
Aleutian Islands
(h = 40 k_m)o
Up iP 20 06 29.7
Ki iP 20 05 59.8
Um iP 20 06 08.8

cont.

Japan (h = 70 km).

Um iP
Japan (h = 100 km).

Up 3y 17 13 08.6

ipP 17 13 15.3
17 12 33.5

Ki iP
microns sec
M E 1.9 17

M N 2.8 18
Sk i(P) 17 13 12.1
i 17 13 26.5
Gb  e(P) 17 13 37
Um iP 17 12 44.1
Japan. h = 25 km (Up).
Up iP 04 33 52.3
Up ip 11 08 22.2
Japan (h = 10 km).
Up iP 14 40 47.9
i 14 40 57.2
ipP 14 41 21.4
is 14 49 08
isS 14 50 13

microns sec
P Z' 0.1 0.6
M E 3.0 29
M B 17 21
M Z 2.1 25
Ki eP 14 39 56
ipP 14 40 30.1
isS 14 48 35
microns sec
pP Z' 0.8 1.8
M E 2.7 14

Sk eP 14 40 35
i 14 40 48.3
ipP 14 41 14

Gb iP 14 41 08.0
ipP 14 41 43.2
i(sP) 14 42 03.1

Um iP 14 40 20.9
isP 14 41 06.6
is 14 48 17

14 01 52.8

"

n

1"

"

cont.

Skalstugan, Gb = Goteborg, Um = Umed

Ka iP 14 41 02.9 C
i 14 41 11.8
ipP 14 41 33.3
Kamchatka. h = 140 km
(Up,Ki,Sk,Gb,Um,Ka).
This interpretation is
in agreement with USCGS,
but a phase
(unidentified) appearing
about 10 sec after P
(Up,Sk,Ka) and bigger
than P could call for
another interpretation.

Up iP 00 00 34.2
Ki eP 23 59 42
Um  iP 00 00 09.6
Ka iP 00 00 59.8
Alaska (h = 40 km).
Up iP 01 23 48.3 C
Up iP 01 50 56.5
Um iP 04 23 29.4
FobP ise 04 56 34.1
KiR iSn 04 53 38:0
iSg 04 53 55.1
SKf} eSg 04 56 00
UyE eS® 04 54 16
i 0 2

Finland-USSR border
region, 66.6°N, 28.7CE.
Origin time = 04 52 00.
Explosion? ey

Up iP 10 25 48.7

Aleutian Islands

(h = 30 km).

Gb eP 16 07 03

Up iP 17 56 06.5
iSKS 18 06 31
iS 18 06 45

microns sec
P 2" 0.1 1.3
SKS E 0.8 6

S E 0.6 4
S N 1.5 7
M E 1.5 16
M N 2.9 18
M Z 2.5 16
D = 9700 km = 874°,
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Centre _12_
. Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = GSteborg, Um = Umel
Ka = Karlskrona
1964 1964
Dec. 27 Ki iP 17 55 48.1 Dec. 28 Sk  iPKP 16 34 19.4
cont. i 17 56 23.7 cont. iSKP 16 37 06.1
is 18 06 07 Gb  iPKP 16 34 34.9
microns sec ipPKP 16 37 02.2
P Z' 0.4 1.2 iSKP 16 37 21.1
S E 2.1 7 iSKKP 16 45 31.0
'S N 3.0 8 Um i(PKP) 16 34 13.0
M E 1.5 16 i 16 34 14.7
M N 1.8 17 iPKP 16 34 26.7
M Z 3.2 14 iSKP 16 37 00.6
D = 9350 km = 84°. ipPKS 16 40 12
Um iP 17 55 55.2 isPKS 16 41 15
iSKS 18 06 13 iSKKP 16 46 04
is 18 06 20 iss 16 54 14
Ka eP 17 56 19 Ka i(PKP) 16 34 36.4
Samar, Philippine Islands iPKP 16 34 37.8
(h = 30 km). ipPKP 16 36 58.6
Magn. = 6.2 (Up,Ki). iSKP 16 37 22.4
i 16 37 39.4
" 27 Ka ip 18 00 08.3% isPKP 16 38 00.2
i 18 00 24.2 South of Fiji Islands
(h = 610 km).
" 28 Um iP 03 08 45.6 Magn. = 6.9 (Up).
" 28 Up i(PKP) 16 34 24.4 " 28 Up iP 17 10 50.%
iPKP 16 34 26.1 i 17 10 55.9
iSKP 16 37 12.9 Ki iP 17 09 28.5
iPP 16 37 37.0 is 17 13 2%
iPKS 16 38 09 microns sec
iSKKP 16 45 42.5 P N 2.5 6
microns sec P Z 1.9 4
PKP Z' 0.3 0.5 P Z' 0.5 1.0
SKP Z' 0.1 0.7 S E 3.6 6
PP N 0.7 3% S N 1.6 10
PP 7 1.7 3 D = 2200 km = 20°.
PP Z' 0.9 1.5 Sk iP 17 10 18.6
PKS N 1.2 4 i 17 10 25.2
M E 2.2 23 Gb  iP 17 11 09.9
M N 2.0 20 i 17 11 17.0
M Z 3.0 23 Um  iP 17 10 10.2
(D = 15650 km = 141°), Arctic Ocean (h = 30 km).
Ki i(PKP) 16 34 05.4 Magn. = 6.2 (Ki).
iPK?P 16 34 17.5 The P-phases exhibit the
ipPKP 16 36 43,7 characteristic features
iSKP 16 36 50.1 for the Atlantic Ridge
il 16 41 06 and Arctic shocks:
iSKKP 16 45 50 - multiple P-phases and
microns sec relatively Lpng periods.
PKP Z' 0.3 1.0 '
SKP 2 5.6 7 " 28 Um iP 19 49 32.9
SKP Z' 0.5 1.5
M E 3,0 16 " 29 Up iP 00 01 42.1
M N 1.9 11 Aleutian Islands
M Z 2.6 12 (h = 30 km).
(D = 14800 km = 133°),
Sk e(PKP) 16 34 16 " 29 Up iP 00 55 21.2 C
cont. cent.
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Skalstugan, Gb = Goteborg, Um = Umed

éeismologma\
entre
~13=
- Up = Uppsala, Ki = Kiruna, Sk =
' Ka = Karlskrona
1964 1964
Dec. 29 TUp iPcP 00 55 47.3 Dec. 30
cont., Sk iP 00 54 59.1 cont.
Aleutian Islands
(h = 40 km).
1" 29 TUp 1P 0l 51 09.0
iPcP 01 51 35.3
Ki iP 01l 50 15.4
Aleutian Islands
(h = 40 km).
" 29 Unm iP 02 16 42.3
Alaska (h = 30 km).
n 29 Up iP 06 46 04.8
Ki iP 06 45 11.3
Gb iP 06 46 20.4 L 320
Um iP 06 45 38.1
iPcP 06 46 12.5 " 320
Aleutian Islands
(b = 20 km),
n 29 TUp iP 06 50 07.7
microns sec X
P Z' 0.2 1.0 n 30
Ki iP 06 49 15.0
microns sec
P Z' 0.1 1.0
Sk iP 06 49 46,2
Gb iP 06 50 23.7 D
Um iP 06 49 41.1 D
iPcP 06 50 16.0
Aleutian Islands
(h = 30 km).
Magn. = 5.9 (Up,Ki).
i 29 TUp iP 10 20 37.2
Aleutian Islands
(h = 80 km). t 31
" 29 Um iP 13 01 26.6 C
i 13 01 33.8
Sea of Japan (h = 15 km).
s 30 Up iP 00 19 21.6 C
" 30 Up iP 06 34 43.5
it 30 TUp iPp 07 02 19,3 2 31
microns sec
P Z' 0.1 0.5
" 30 TUp i(P) 11 16 58.2
n 30 Up 1P 15 38 5/..7 D

cont.

ra3

Up iS 15 48 17.1
microns sec
P Z' 0.9 0.6
Ki iP 15 58 17.7 D
microns sec
P Z2Y 0.7 1.0
Sk iPp 15 358 4841 .1
Gb iP 15 39 11.4
Um iPp I5 38 32,2
Ka iP 15 39 08.7
i 15 39 09.7
i 1S 39 141

South of Japan
(h = 260 km).
Magn- = 6-5 (UP,Ki)-

Sk eP 16 55 02
Up  iPKP 21 49 23.0
Ki  iSKP 21 51 52.8
Um  iSKP 21 52 03,9
South of Fiji Islands
(h = 550 km).
KiR iPn 23 02 00.2
23 02 48.2
23 03 07.6
D = 470 km = 4.2°.
Sk iPn 23 02 41.2

' Norwegian Sea,

o 12519,

71.0°N
Origin time

combination with Tromso
readings.

Up FP Ol 58 35,5 D
microns sec
P Z' 0.1 0.6
Ki iP 0l 58 03.4 D
Sk iP 01 58 32.1 D
Um iP 0l 58 17.1 D
Ka iP 01 58 50,

Bonin Islands i
(h s 430 k:m).

Up iP 16 23 14.0
i 16 23 21.6
iPcP 16 26 50,2
i(sPcP) 16 27 30.4
iScP 16 30 20.2
microns sec
P 2" 0,1 0.5
Ki iP

16 24 22,3 C
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-

-
-

Up = Uppsala, Ki = Kiruna, Sk

1964
Dec,
cont.

Ka

31 Sk iP 16 23

iPcP 16 27

Gb iP 16 23

ipP 16 23

Um iP 16 23

i 16 23

isP 16 24

iPeP 16 26

Xa iP 16 22

ipP 16 23

iPP 16 23

is 16 26
Crete. h = 150 km

(Gb,Um,Ka).

31 Up iP 18 00

Markus Bith

-14-

Skalstugan, Gb = Goteborg, Um
Karlskrona

53.1 C
01.0

06.3%
38.0
47.3
48.3
373
595
41.2 ¢
08.5
28.5
29.4

55.8

September 16 1965

=

Umed,



