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1 Unm iP 05 25 32,4 Jan, 1 Um is 17 45 57
i 05 25 42,4 cont, isSs 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).
Um  eP 12 35 50 Magn. = 6,3 (Up,Kl).
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
Sendwich Islands Kurile Islands (h = 40 km).
(h = 30 xm).,
n 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 TUp iP 22 53 24,9
P 7' 0,1 0,8 Ki iP 22 52 38,1
S E 2,5 15 microns sec
S N 1,9 12 P z' 0.1 1.0
M E 11 17 Sk iP 22 53 1440
M N 705 17 Um iP 22 52 59.9
M Z T.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 2% 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 z' 0,4 0.8 P Z' 0,1 1.0
S E 3,2 13 Un iP 23 51 15.9
S N 1,9 12 ipP 23 51 28,2
M E 21 18 ‘Kurile Islands. h = 50 knm
M N 8.4 16 (Up,Ki,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 €
ipP 17 37 2946 Sk iP 05 12 03,8
iPa 17 41 19 Gb iP 05 12 41,0



-2

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

nu

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 P 10 50 43
Formosa (h = 30 km).
" 2 Up eP 05 31 20
i 05 31 26,1 " 4 Ki eP 12 51 25
Ki iP 05 30 25,7 i 12 51 31.7
Sk iP 05 31 02,8 C ~
Gb iP 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 Unm 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
(UPyUm)-
" 2 TUp iP 17 35 57.9
Ki iP 17 %6 06,6 " 4 Up iP 16 56 1449 C
Sk iP 17 36 23,2 Pormosa (h = 30 km),
Um iP 17 35 56.6
Hindu Kush (h = 230 km). " 5 Unm 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 Japen (h = 30 km).
Chile (h = 60 km).
n 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 ixX 10 31 53,5
Ki iP 16 45 05.2 i 10 32 01,9
Um iP 16 44 54,9 C microns sec
Ka iP 16 45 01,3 PKP 2Z' 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 %2 04,1
Gb iP 17 31 55,8 Kermadec Islands
Um iP 17 31 09,8 (h = 30 ¥m),
Ka eP 17 32 01 The phase X appearing 25
Aleutian Islands sec after PKP (Up,Gb,Ka)
(n = 30 xm). could be pPKP or PKP of
) another sheock in the same
n 3 Un iP 18 31 22,7 area,
n 3 Up iPKP 21 43 13,2 " 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 Um iP 12 10 23,8
Ki eSKP 21 45 41° Ka iP 12 11 13,5
Gb iPKP 21 43 23,0 Aleutian Islands
Un 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

Piji Islands (h = 520 km).



Up =

1964
Jan,

"

Uppsala, Ki = Kiruna, Sk

5

Up

|}

Ka

el 17 50
microns sec
M E 1.5 20
M N 1,9 19
M Z 3.0 23

Macquarie Island

3

1964
Jan,

(h = 30 km).,

Up iP

18 01 44.8 C

Aleutian Islands

(b = 30 km),

Up iP
ipP

18 47 14.2
18 47 52.9

microns sec "

P z!
Ki ip
Sk iP
Gb iPp
Un iP
Peru, h =

Up ePKP
i(PP)
ePsS
iPKKP

150 km (

Oel 1.2

18 47 20,7 C

18 47 05,2

18 47 01,0 C

18 47 20.9 "
Up).

00 04 50
00 05 26,3
00 15 04
00 15 55.4

microns sec

(ppP) 2
M E
M N
M A
Ki e(PKP)
iPKP
i( PKKP)
ePS

1.5 6

4,1 18

5,0 22

5,8 22

00 04 57 "
00 05 04,9

00 15 18,3

00 16 16

microns sec

M E

J U N

J Z
Sk ePKP

1
i(PKKP)
Gb i
i
Un iPKP
iPP
1SKKS

e
i( PKKP)
iPS
1SS

Ka i(PKP)

6.1 18
5.0 18
54 17

00 04 58
00 05 07.4
00 15 32.1
00 05 18,8
00 05 32
00 05 O1L.7
00 05 56,4
00 12 51
00 13 3T
00 15 36,4
00 15 39
00 22 12
00 04 55.7

Prince Edwaird Islands "

(h = 30 ¥m).

Magn‘ = 6'6 (Up,Ki)‘

Up

Ki

Sk
Gb
Um

Ryukyu Islands (h

iP

P
iP

P
iP
iP
iP
i
is

Skalstugan, Gb = Goteborg, Um = Umed
Karlskrona

06 06 17,8
microns sec
z' 0,2 0,8
06 05 50,7 C
microns sec
z' 0,1 1,3
06 06 20,0 C
06 06 39.1 C
06 06 00.9
06 06 17.1
6 15 18
110 km).

Magn, = 5,8 (Up,Ki).

Up ePKP 14 50 05
Sk ePKP 14 49 55
e 14 50 05
Un iPKP 14 49 48.5
Up iP 15 14 50,5
i 15 14 56,1
microns seéc
P z' 0,1 0,8
Ki iP 15 14 38,5
i 15 14 44,4
Sk iP 15 15 07.6
Un iP 15 14 37.8 C
i 15 14 43,6
Ka iP 15 15 09,6
Sinkiang, China (h = 30 lm).
Up  iP 23 55 59,6 C
i 23 56 16
eS 00 04 36
microns sec
P z' 0,1 0.5
S N 0.8 13
M E 7.6 23
M N 14 22
M 7z 14 22
7150 xm = 642°,
Ki 1P 23 55 08. 4 ¢
microns sec
M E 11 21
M N 7.9 23
M 7z 1% 22
Sk iP 23 55 46,3
Um  iP 53 21 53°3 ¢
igcp 33 56 15.6
i5? 56 83 3¢
eP 2% 56 24
Kamchatka (h = 30 km).
Magn. = 6,0 (Up,Ki).
Up iP 00 58 35,8
i 00 58 56,9
Up 4P 0% 02 55.3 C



Up = Uppsala, Ki = Kiruna, Sk

1964
Jan.
cont,
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Ka = Karlskrona

1964
Sk eP 03 02 55 Jan.
Um iP 0% 02 38,2 C

1"
Unm eP 03 48 33
Up iP 05 00 42,0
Sk eP 05 00 59
Tibet (h = 50 km).
Up iP 08 57 29,7
Ki iP 08 56 36,3

microns sec "
P zZ' 0,1 1.0

Um iP 08 57 03,4 C
Aleutian Islands

(h = 80 ¥m),

Ki iP 20 12 13,5 C
Tadzhik SSR (h = 30 km),
Up eP 21 05 04

Ki iP 21 05 03,3 C
Um iP 21 05 01,3
Sumatra (h = 90 km),

Up  iP 10 13 58,2 C
Ontario~Quebec

(h = 30 km).

Up  4PKP 12 17 55.5
Tonga Islands (h = 30 lm).

Up eP 13 53 28
Ki iP 13 52 35,2
Sk iP 13 53 09.6
Aleutian Islands
(h = 30 km),
1"
Up  iP 20 08 54,8
1"
Up iP 20 39 22,2 C
. 1"
Up  iP 20 46 18,2
Up 4P 22 44 22,1 "
Ki eP 22 44 12
Celebes (h = 90 km).
Up iP 00 00 20,2
Up  eP 02 29 19
i 02 29 22,0
Up  iP 02 32 58,0
i 02 33 02,4

microns sec
P Z' 0.1 0.5

(X}

10

10

10

Skalstugan, Gb = Goteborg, Um = Umed

Gb  eP 03 03 13

Up  iP 03 10 23,4
i 03 10 42,2

Ki  iP 03 09 40.6

microns seéc
P Z' 0.1 1.3

Um iP 03 09 58,0
‘ipP 03 10 13.6

Japan, h = 60 km (Um).

Up 4P 18 42 49,9
is 18 51 42
iSeS 18 52 43

microns sec
P zZ' 0.1 0.5

M E 12 19

M N 24 20

M Z 23 19 o

D= 7550 km = 68 .
Ki iP 18 42 02,7

eSeS 18 52 07

microns sec
P z' 0,1 1,0
M E 17 17
M N 22 19
M Z 34 19

Sk iP 18 42 41,0
Gb iP 18 43 10,3 C
Um iP 18 42 24,6 C
ipP 18 42 34,9
ePa 18 46 16
a8 18 50 51
Ka iP 18 43 11.1

Kurile Islands. h = 40 km
(Um)e Magn. = 6,2 (Up,Ki).

Up  iP 19 09 26,1 D
Up  eP 00 19 28

Greece (h = 15 km),

Up iP 05 01 56,3 C
e(s) 05 11 18
microns sec

P z' 0.3 0,8
(s) E 1.2 6
M E 6,1 21
M N 10 22
M 2z 9,1 23

Ki iP 05 01 13,4 C
is 05 09 40

microns sec
P Z' 0'6 OQ9
S N 1.3 9



Up = Uppsala, Ki = Kiruna, Sk =

1964
Jan,
cont,

"
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Ka Karlskrona
1964
Ki microns sec Jan,
M E 10 19 cont.
M N 8,8 19
M Z 9.7 18 -
D =6900 km = 627,
Sk iPp 05 01 48,1 C
Gb iP 05 02 17.6 C "
i 05 02 32,1
Um iP 05 01 32,5 C "
i(pP) 05 01 42,9
is 05 10 12° "
Ka iP 05 02 15.9
Japan (h = 30 km).
Magn. = 6,2 (Up,Ki).
Ka iP 07 45 38,9
Up iP 11 03 44,7
Um iP 11 03 19.2
Kurile Islands (h = 30 km).
. 1
Up iP 12 07 34,1
Kurile Islands (h = 60 km), "
Up iP 17 08 20.8

microns sec
M E 1.5 20

ﬁ g 3,1 19
Ki iP 2?407125.8
Gb iP 17 08 42,3

i 17 09 28,5
Um eP 17 07 58

i 17 08 16.8
Ka iP 17 08 44,17
Kurile Islands (h = 50 km),
Up i(P) 11 56 25,3
Up iP 14 20 52.7
Japan (h = 110 km),
Up iP 06 11 05,1

is 06 19 54

iSesS 06 20 57

microns sec

P Z' 0.1 0.6

M E 2,5 25

M N 2,8 20

M z 1,9 20

D= 7450 km = 67 ,
Ki iP 06 10 11,9 D

microns sec

P z' 0,1 1,1
Sk eP 06 10 42
Gb iP 06 11 19,2 D
Un iP 06 10 38,8

"

n

"

12

12
12

12

13

13

14

14

14

14

14

Skalstugan, Gb = Goteborg, Um = Umed

Um is 06 19 00
Ka iP 06 11 27.4
Aleutian Islands
(h = 30 ¥m).
Magn., = 5.8 (Up,Ki).
up  i(P) 06 39 32,1
Up iP 08 54 57,0
Up iP 12 52 40,4
microns sec
P z' 0,1 0.7
Ki iP 12 53 20,8 C
Gb iP 12 52 50,0
Um iP 12 52 56,2
i(pP) 12 53 09.6
Ka iP 12 52 28,8 C
Iran (h = 70 km),
Up iP 02 07 17.3 D
Up iPKP 06 24 27,0
Kermadec Islands
(h = 30 ¥m),
Up iP 01 21 38,8
Gb iP 01 21 59,7
Kamchatka (h = 50 lm),
Our two P waves arrive about
15 seconds too early as
compared with the USCGS
solution.
Up iPKP 04 37 24,3
Kermadec Islands
(h = 90 km),
Ka ePg 06 46 21
iSg 06 46 28,3
D= T0 km = 0,69,
Explosion?
Up iP 09 02 51,7
microns sec
P Zz' 0.1 0.5
Xi eP 09 02 05
Um iP 09 02 26,4
Okhotsk Sea (h = 570 km).
Up iPKP 10 39 26,7
Sk iPKP 10 39 19.6

Kermadec Islands
(h = 200 km).

Up isSg 12 49 51.9



Up = Uppsala, Ki =

1964
Jan,
cont.

1"
n

1"
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14

14
14

14
14

14

14
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15

15

15
15

15

15

15

Kiruna, Sk
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Skalstugan, Gb = Goteborg, 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 7 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 N 8,1 21
Unm iP 15 18 54,1 M . T.,2 22
Mindoro (h = 40 km). D= 8800 km = 79 .
Ki iP 21 47 33,5 C
Un iP 15 39 12,6 is 21 56 59
i 21 57 19
Um 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 17
Un iP 18 29 20.7 S 7 2.6 7
M E 16 18
Un iP 19 03 33,4 M N 11 17
i 19 03 41.2 M Zz 26 18
D= 8100 km = 73,
Un 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
Unm iP 21 47 47.8 C
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
- " 15 Um iP 23 47 31.4
Up iPKP 19 05 49,1 C '
ipPKP 19 06 46,5 " 16 Up iP 02 16 3443
microns séc ’
PKP Z' 0,1 0,5 n 16 Unm i(P) 03 21 10,2
Sk iPKP 19 05 41,9 C
Gb iPKP 19 05 57.7 " 16 Ki e(P) 05 32 53
Un iPKP 19 05 37,0 iSg 05 33 48,1
i 19 07 11l.1 ‘
Kermadec Islands " 16 Up iP 11 00 50,9
(h = 210 xm), Ki iP 11 00 01,1
Un iP 11 00 24,6
Ki iP 21 36 40,8 Kurile Islands (h = 200 Im).
Sk iP 21 36 09,3 C ’
Un . iP 21 36 34,5 " 16 Ka iP 13 59 45.3
North Atlantic Ocean
(h = 30 xm), u 16 TUp eP 16 11 49
Ki eP 16 11 15
Um iP 16 11 34.4

Up.

iP

21 48 06,8 C



Up = Uppsala, Ki = Kiruna, Sk

1964
Jan.
cont,

1

AL

"

n

"

~7-

nn

Ka

1964

16 Nevada, Underground nuclear Jan.

explosion.
16 Up iP 17 03 21,6
microns sec
P Z' 0,1 0.5
16 Um iP 23 20 47,5
Sea of Japan (h = 380 km),
17 Up iP 03 05 19,6 C
microns sec
P z! 0,2 1.0
M E 0,3 17
M N 1,2 20
M Z 0,8 17
Ki iP 03 04 32,7 C
microns sec
P 2' 0,2 1,0
M E 1,0 16
M N 0,7 16
M zZ 2,5 20
Sk iP 03 05 08,0
Gb iP 03 05 40,5
Unm iP 03 04 54,3
i 03 06 21,0
eS 03 13 29
e 03 17 03
Ka iP 03 05 42,2

cont,

17

17

17

Kurile Islands (h = 60 km).

Up iPKP 03 13 47.5
Um ePKP 03 13 40
Loyalty Islands
(h = 30 ¥m). .
Up e
microns sec
M E 0,4 22 "
M N 1.0 20
M Z 1,0 20
Ki — 1
microns sec
M E 1.2 18 "
M ¥ L1 21
M Z 1.5 18
Sk iPKP 03 32 30,8
Um iPKP 03 32 26,3 D

Santa Cruz Islands
(h = 230 km).

Up iP
ipP
ePP 03 34 11
microns séc

pP  Z' 0,2 1,0

03 32 34,8
03 32 56,6

17

17

17

18

18

18

Ki iP
iPP

P
Sk iP
ipP
iPP
Gb iP
ipP
ePP
Un iP
iPP
Ka iP
ipP

Skalstugan, Gb = Goteborg, Um = Umed
Karlskrona

03 32 43,3 D
03 34 28,6
microns sec
z' 0,1 1.0
03 33 00.5
03 33 22.3
03 34 46.6
03 32 57.2
03 33 19,2
03 34 38
03 32 33,1
03 34 11.7
03 32 40.5 D
03 33 01,5

Hindu Kush, h'= 100 km
(Up,Sk,Gb,Ka),

At several

of our stations

the P waves may be
complicated by the PKP
waves from the preceding

shock,

Up eSg
Sg

Sk eSg

Um iSg

Ka iPg
iSg
iL

09 02 47
microns sec
z' 0.1 0,5

09 04 45

09 05 00,3

09 00 43,2

09 00 48,7

09 00 51,1

D = 40 km = 0.4°.
South coast of Sweden,

56.1°N, 14.9°E,
Origin time = 09 00 36.
Explosion?
Ka e(P) 09 03 51

i 09 04 00,0
Un iPKP 07 29 31.5
Baster Island (h = 30 km),
Up iP 12 12 30.5
Up iP 12 16 28,1 C

is 12 26 13

microns sec

P N 0.5 3

P Z 4.2 3

P 7' 1.2 1.0

) E 4.1 8

S N 9.3 11

M E 52 18

M N 99 17

M Z 41 14

D = 8500 km = 76%°.
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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 C  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 7 Un iPKP 07 08 56.8 C
P Z 5.6 T Sandwich Islands
P z' 0,8 1.5 (h = 30 xm).
S E 8.8 10
S N 10 12 n 19 TUp iP 08 59 08.7
M E 64 13 microns sec
M N 47 15 M E 1.2 16
M Z 53 12 M N 1.3 16
D = 8050 km = 725", M z 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
Un 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 z 3,5 21
is 12 25 45 Formosa (h = 20 km).
Ka iP 12 16 39,8 Magn. = 5,6 (Up,Ki),
Pormosa (h = 30 km).
Magn, = 7.0 (Up,Ki). n 19 Ki iP 09 22 12,7 C
microns sec
" 18 TUp 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 Um 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 km). Ka iP 09 21 27.3
" 18 TUp iP 14 57 45,4 D
Ki iP 14 57 23.8 " 19 TUp iP 10 05 19,4
Un iP 14 57 30.8
Batan Islands (h = 20 km). n 19 Ki iPn 12 53 29,3
iSn 12 54 1749
n 18 Up iP 15 22 19,5 C iSg 12 54 32,2
D= 410 km = 3,7%
u 18 Up iPKP 19 03 34.0 Sk eSg 12 57 28
microns sec Un edSn 12 55 27
PKP Z' 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 xm). Origin time = 12 52 31,
' Bxplosion?
n 18 Up iP 22 47 348
microns sec n 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 " 19 Up iP 18 23 53,8
P z' 0,1 1,0
Sk iP 22 47 19,0 " 19 Um iPKP 23 41 20,2 D
Gb  i(pP) 22 47 44.9 Fiji Islands (h = 50 km).
Um iP 22 4T 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 ¥m).

Kermadec Islands (h = 40 km),



Up = Uppsala, Ki

1964
Jan,

20

20

20

20

20

20

= Kiruna, Sk

=0

Ka Karlskrona
1964
Up ir 04 59 58,2 Jan,
Xi iP 04 59 40.4 cont,
Unm eP 04 59 47
Mindanao (h = 110 km),
Up eP 12 40 20
microns seéc
P z' 0,1 0.5
um  i(P) 15 09 42,7 "
Up eP 15 51 30 "
Formosa (h = 50 Im),
. 1"
Up iP 16 52 08,0 C
Up e(PKP) 17 27 35
iPKP 17 27 41,0
iSKP 17 30 58,7 "
iPKS 17 31 11
microns séc "
PKP 2' 0.2 1,0
SKP Z 0.8 3
SKP Z' 0,2 1,0
PKS N 2,0 5
M E 1.7 28
M N 5.5 26
M 7Z 5,0 25
(D = 15350 km = 138°)
Ki iPKP 17 27 28,4 D
iSKP 17 30 37,1 "
i 17 31 28
i 17 49 17 "
microns sec
PKP 2' 0.7 1.1 "
SKP Z 3,1 3
SKP 2' 1.3 2,0
M E 2,0 19
M N 3,1 23
M 2z 3.5 23 "
(D = 14550 km = 131°)
Sk i(PKP) 17 27 34.3
iPKP 17 27 38.1
iSKP 17 30 55,2
Gb iPKP 17 27 42,6 "
iSKP 17 31 09,9
Un i(PKP) 17 27 24.8 "
iPKP 17 27 33.3
ePP 17 30 14
iSKP 17 30 47.6
e 17 36 40 "
iSKSP 17 39 46
i 17 42 54
Ka e(PKP) 17 27 42
iPKP 17 27 48.1
iSKP 17 31 10,2

20

20

20

20

20

21

22

22

22

22

22

Skalstugan, Gb = Goteborg, Um = Uned

Loyalty Islands
éh = 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
Iuzon (h = 50 km),
Up iP 21 52 45,7
Up iPKP 23 26 06,2
nierons sec
PKP 7' 0,1 0,7
Sk iPKP 23 25 59,5
Gb ePKP 2% 26 18
Um iPKP 23 25 54,0
Ka ePKP 23 26 15
Kermadec Islands
(h = 40 km).
Up iP 11 40 35,1
Up iP 20 34 58,8
Ki e 04 12 44
iéSg) 04 13 O4.4
i Sg) 04 13 45,4
Probably a near shock,
Up iPKP 07 06 10.1
Um iPKP 07 05 52,3

Kermadec Islands
(h = 170 km).

Up

Up

Up

Ki

eP

iP

P

iP

09 36 16

12 21 09.7
microns sec
z' 0,1 0,6

16 09 11.4
microns see
Z' 0,9 0,8
N 1,7 17

16 09 07.4
microns sec
z' 0,7 1.0
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Up = Uppsala, Ki = Kiruma, Sk = Skalstugan, Gb = GOteborg, Um = Umed

Ka Karlskrona
1964 1964
Jan, 22 Sk iP 16 09 27,3 D Jan, 23 Ki iP 15 27 21,2
cont. Gb iP 16 09 31.2 D cont. Un iP 15 27 09,7
ipP 16 09 52,5 Ka iP 15 27 18,0 C
Un iP 16 09 04,7 Hindu Kush (h = 30 km).
is 16 17 33
Ka iP 16 09 19,4 D " 23 Up iP 20 28 51,9
i 16 09 34,8 :
Burma, h = 80 km (Gb), " 24 Up i(P) 00 44 25,2 C
Magn, = 6.9 (Up,Ki).
" 24 TUp eP 05 39 50
" 22 TUp iP 20 41 24,8
" 24 Up iP 13 58 17.4
" 22 Up eP 22 36 37 microns sec

P z' 0,2 0,8
" 23 Up ePKS 00 22 04

microns sec n 24 Up iP 17 27 44.1 D
PKS E 1,0 6 ipP 17 29 41.6
PKS N 1.4 7 - eS 17 35 51
M E 1,5 20 microns sec
M N 3.7 20 P Z' 0.5 0.8
M Z 3.2 20 pP Z' 0,6 1,6
Ki iPKP 00 18 34,1 Ki iP 17 27 09,1 D
iPP 00 20 08 ipP 17 29 03.5
microns sec microns séc
M E 2,6 20 P Z' 0.5 0,9
M N 1.7 20 pP zZ' 0,4 1.5
M Z 2.8 19 Sk iP 17 27 41.8 D
Sk iPKP 00 18 44.9 ' ipP 17 29 39,0
Gb iPKP 00 18 59,0 Gb iP 17 28 06,1 D
Un iPKP 00 18 39,6 ipP 17 30 04.7
i 00 18 51.4 Un iP 17 27 22,7
ePP 00 20 29 ipP 17 29 19,7
i 00 28 27 Ka iP 17 28 03,0
iPS 00 30 17 ipP 17 30 03,1
iSe3SP 00 30 34 Sea of Japan., h = 600 km
New Hebrides Islands (Up,Ki,Sk,yGb,Un,Ka).
(h = 30 ¥m). Magn. = 6.0 EUp,Ki).
Magn. = 6,2 (Up,Ki),
" 24 TUp iP 21 42 27.2
" 23 Up iP 03 38 33.9 microns sec
’ Ki iP 21 41 40,0
" 23 Up iP 05 28 30,5 C Kurile Islands (h = 30 km),
Unm iP 05 28 11,6 C
Japan (h = 480 km), " 24 Up iP 22 01 32,1
n 23 Xi iP 09 22 27,6 D n 24 Up iP 22 57 16,5
Kamchatka (h = 30 km), Ki iP 22 57 12.3
Java (h = 90 km).
u 23 Up iP 13 55 10.3
microns sec " 25 Up iPKP 12 28 48.8
P Z' 0,1 0.5 Kermadec Islands
Um  iP 13 54 51,2 (h = 15 mm).

Bonin Islands (h = 420 km).
n 25 TUp iP 13 15 01,9 C
" 23 Up  iP 15 27 12,6 C




Up = Uppsala,

1964
Jan,

"
n
1"

u

"

n

25
25
25
26

26

26

26

26

27

Ki = Kiruna, Sk

11~

Ka Karlskrona
1964
Up iP 19 00 22,9 Jan,
; conte
Un iP ‘22 59 57,8 D
Um iP 23 57 56,3 "
Um iP 05 25 27.4
1"
Ki i(Sg) 05 40 32,3
Un i(sg) 05 41 22,5
1"
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 "
SKS E 1.7 6
M E 1.9 20 n
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 B 3,0 10
Gb iP 09 23 09.1 C
Um iPP 09 27 50,5 C
iSKS 09 34 00
is 09 35 17
eSP 09 36 50
iPKKP 09 39 09.5
Ka iP 09 23 16.3
Peru (h = 120 km),
Up iP 10 14 02.4
microns sec
P z2' 0,1 1,0
Ki iP 10 13 40,0
Um iP 10 15 47,8
i 10 13 52,1
Formosa (h = 40 km),
Un iP 12 16 24.4
Japan (h = 160 km).,
Up eP 01 23 07
microns sec
M E 1,9 20
M N 4,0 27
M 7z 2,6 20
Ki iP 0l 24 07,1 D
Sk iP 01 23 17.0
Unm iP 01 23 36,5 D
eS 01 32 31

27

27

27

27

27
28
28

28

Skalstugan, Gb = Goteborg, Um =

Unmed
Um 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 01 04.4
Up iPKP 15 55 53,8 C
Santa Cruz Islands
(h = 170 ¥m).
Ki iP 18 01 25,7
Kemchatka (h = 30 km).
Up iP 20 36 50,5
Up iP 09 08 43,5
Up iP 09. 21 58,1
Up iP 14 16 40,9 C
v 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 N 1.4 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 7 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
microns gec
6,0 6
2,1 6
9,0 6
'1,5 0,8
T«0 5
8.4 5

NEHNNEE

HH



Up = Uppsala, Ki = Kiruna, Sk

1964
Jan,
cont,

n
n

n

n

n

n

28

28
29
29

29
30

30
320

30

~12-

=S
Ka = Karlskrona

1964
Ki microns sec Jan,
S E 13 10 cont,
S N 10 9
M E 35 10
M N 28 11
M Z 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
ipP 14 17 27,9

Hindu Kush, h = 200 knm

(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.

Up iP 18 14 44,2 D
1"
Um iP 07 53 39,7
Up iP 09 00 43.9
Ki iP 09 00 28,2
microns sec
P 7' 0,1 1.0
Un iP 09 00 33,6 C "
Celebes Sea (h = 130 kn).
Un iP 12 52 57.2 D
Ki iP 09 18 26,8
Un iP 09 18 36.6
Sulu Sea (h = 30 km).,
Up iP 16 34 58,0 D
Um iP 17 32 33,8 D
Volecano Islands (h = 30 km).
Up iP 17 51 05.4
is 17 55 31

microns sec
P N 0.4 3
P 7' 0.1 0,8
S E 2,0 10

kalstugan, Gb = GOteborg, Um = Umed

30 Up 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°,
Ki iP 17 52 09,8
eli 18 00 42
microns sec
P z' 0,2 1,1
M E 5.5 8
M N 1.5 14
M Z 3.5 10
Sk eP 17 51 47
Gb eP 17 51 02
i 17 51 10.2
is 17 56 08
iSn 17 56 31
Ka iP 17 50 34,8

30
31

31

31

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

Up iP 20 38
Ki iP 04 26
Un iP 04 26
Alaska (h = 30 km),
Up iP 09 28
Sk eP 09 28
Un iP 09 28

i(pP) 09 29
Ka eP 09 27
Greece (h = 80 knm).
Up iP 12 17

Markus Béath

30.5

12,4
41.9

15.3
56
49.9
09,2
39

53«7

November 28, 1964

o



Seismological Institute

UPPSATLASA,

1964
Feb.

1"

1

Uppsala

SEISMOLOGICAL BULLETIN

KIRUTNA,

SKALSTUGAN,

SEISMOLOGISKA INSTITUTIONE!

UMEA and KARLSKRODNA

Uppsala (up):
Kiruna Ki):
Skalstugan (Sk):
Goteborg (6b):
Umed (Umg:
Karlskrona (Ka):

59
67

51.5'N,
50.4'N,
63°34.8'N,
57 41.,9'N,
63 48.9'N,
56°09,9'N,

OO0 00O O

1

17037.6'E;
20,25.0'E;
12°16.8'E;
11%58.7'E;
20°14.2'E;
15°35.5 E;

o
(o]

FEBRUARY 1 - 29, 1964

Q08 58 0600008000000 8058000800

Up iP 01 58 52,3
Xi iP 01 57 58,8

microns sec

P z' 0,1 1,0

Sk eP 01 58 29
Um iP 0l 58 26.0
ipP 01 58 36,0

Aleutian Islands.
h = 40 km (Um).

Up iP 02 45 19.7
Un iP 02 44 57.0
Japan (h = 30 km).
Up eSg 04 16 31
i 04 16 49.8
Ki 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
iSg 04 13 57.0
D = 430 km = 3.9%
Um  iPn 04 13 23,8 C
i(sn) 04 14 27.8
iSE 04 14 52.5
iSg 04 15 10.5

D= 670 km = 6,0°.
Atlantic Ocean, off

o
Norwegian coast, 67.7 N,
10,0°E a§»0.2°).

Origin time = 04 11 52,
Up iP 09 32 15.3
Ki iP 09 31 42.4
Un iP 09 31 56,3

Bonin Islands (h = 70 km).

1964
Feb. 1

" 1

n 2

1" 2

" 2

1" 2

" )
n 2

n )

UNIVERSITETET
UPPSALA

GOTEBORG,

h=14m
h=3%90n
h=580m
h=66mn
h=16nmn
h=11m
Up iP 11 38 02,4
Um iP 11 37 55.8
Nepal (h = 30 km),
Up 4P 11 51 32,7 C
Um iP 03 55 38.6
Um  iP 05 38 01,5 |
i 05 38 16.1 |
Up  iP 06 32 23,4 |
Ki  iP 06 33 20,0 |
Um iP 06 32 51.8 |
Un iP 06 44 59.6
Panama (h = 40 km).
Up iP 09 06 36,2
microns. sec
M E 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
Formosa (h = 30 km),
Magn. = 6.0 (Up,Ki).
Um iP 09 24 11.9
Unm - iP 23 12 25.1
Um iP 23 51 11.5



Up = Uppsala, Ki = Kiruna, Sk

1964
Feb,

"
"
n

"

1]

"

"

"

S A Y. BN

Um

Unm

Um

Um

Ki

Um

P .

Ka Karlskrona

1964

iP 01 16 58.7 Feb.
cont.

iP 01 34 40.3

iP 04 46 56,6

iP 04 54 13,9

iSn 05 45 37.8

iSg 05 46 00,4

D = 530 km = 4,89,

iSn 05 46 23,7

= 740 km = 6.7°,

Northwest Russia,

68.1°N, 33.0°E. "
Origin time = 05 43 25,
Explosion?
Sk iP 15 13 05.1

n
Up iP 19 05 19.3
Ki iP 19 04 42,1

n

Kurile Islands (h = 30 km).

Up iP

19 05 50.9

Kurile Islands (h = 40 km),

c

Agreement with the USCGS
solution not quite
satisfactory in this and
the preceding case.
Gb iPKP 20 24 23,8
South of Fiji Islands
(h = 510 kmg.
Ki iP 21 15 14.0
Um iP 21 15 29.4
Japan (h = 50 km).
Up eP 01 04 14
Up iP 10 13 09.2
Ki iP 10 12 20.2
Um iP 10 12 42.4
Kurile Islands (h = 40 km).
Up iP 20 35 46.1
microns sec

P Z' 0.1 0.6

Up iP 11 41 43.9
microns sec

P Z 4.1 5

P z' 0,1 0.8

M E 6,1 20

"

5

Up

Sk
Gb
Um
Japan
Magn.

Ki

Skalstugan, Gb = Goteborg, Um = Umed

microns sec

M N 5.8 18

M Z T.5 18

iP 11 41 04.4
microns sec

P zZ' 0.1 1.2

M E 12 18

M N 8.3 20

M z 15 18

eP 11 41 40°

iPp 11 42 04.6

iP 11 41 21.2

(h = 50 xm).

= 6.1 (Up,Ki)o
i(PP) 11 56 18.3
microns sec
(pP) 2' 0,1 1,0

Piji Islands (h = 410 km),

up  i(P) 13 09 35.8
microns sec
(P) 2' 0.1 1.0
Ki i(Pg) 16 24 09,3
iSg 16 24 58,0
Unm iSg 16 26 41.6
Probably northwest Russia.
Up iP 04 48 13.6
Ki iP 04 48 18.2
Colombia (h = 140 km).
Ki iP 07 53 45.3
Aleutian Islands
(h = 30 km).
Up iP 13 18 00,1 C
i 13 18 03.3
is 13 26 39
i 13 26 43
microns sec
P N 6.8 6
P Z 9,4 6
P Z' 1.8 1.5
S E 26 15
S N 39 15
M E 42 20
M N 110 23
M Z 96 22 o
D= 7150 km = 645 .
Ki iP 1% 17 06,9 C
i 13 17 09.9
i 1% 17 49
iPa 13 20 27
i 13 21 09



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

-3

Skalstugan, Gb = GOteborg, Um = Umed

Karlskrona
1964 1964
Feb. Ki i8S 13 24 56 Febe.
cont, i 13 25 00
microns sec
P N 6.7 7T
P Z 13 5
P 7' 1.9 1.1 1"
S E 40 15
S ¥ 9.3 10
S Zz2 20 13
M E 87 18
M N 100 21
M Z 170 21 "
D = 6300 km = 565°,
Sk iP 13 17 34.6
i 13 17 37.2 n
Gb iP 1% 18 13,0 C
i 13 18 15.9
Um iP 13 17 34.5 C
i 13 17 37.4
is 13 25 52
Ka iP 1% 18 23,6
i 13 18 26.3

"

Kodiak Island (h = 30 km).
Magn. = 7.1 (Up,Ki).

P and S phases are multiple
with a small-amplitude P
followed within an average
of 3 sec by a large-
amplitude P (Up,Ki,Sk,Gb,
Um,Ka), the corresponding
interval for S being 4 sec
(Up,Ki) .

Up iP 13 24 20.5 C
microns sec
P Z2' 0.2 1,0

Ki iP 13 23 27,0 C
microns sec
P Z' 0.5 1.1

Sk iP 13 23 54.3 C
Gb iP 13 24 33.1 C
Um iP 13 23 54.3 C

Kodiak Island (h = 30 km).

19 20 56.7
microns sec
M E 1.6 17
M N 2.2 16

Up iP

Ki iP 19 20 30.6
microns sec
M E l1l.4 11
M N 1.5 14
M 1.8 11
Um iP 19 20 40,5 D

Ryukyu Islands (h = 30 km).
Magn. = 5.6 (Up,Ki).

"

"

"

6

Up iP 19 23 42,3
Um iP 19 23 26.5
Ryukyu Islands.

Origin time = 19 11 43,

Up iPKP 20 52 51.1
Sk iPKP 20 52 37,0
Unm iPKP 20 52 32,%
Kermadec Islands

(h = 30 km).

Ki iP 00 20 21.6

Kodiak Island (h = 30 Im).

Ki iP 01 57 25.3
is 01l 59 13,7

Un iP 0l 58 23,2
is 02 01 04,0
i 02 01 20,3
i 02 02 41.7

Svalbard region (by
combination with readings
from Finland, Norway and
Greenland).

Origin time = 01 55 08,
Agreement between data not
quite satisfactory.

Up iP 08 46 16,1 C
Sk iP 08 46 18,3
Ryukyu Islands (h = 50 km),
Up iP 1% 10 07,0 C
microns sec

P Z' 0.2 1.1

M E 1.8 19

M N 2.4 20

M 72 3,4 21
Ki iP 13 09 25.6

ipP 13 09 3%6.8

microns sec

P Z' 0.2 1,0

M E %,0 20

M N 2,5 16

M Z 6.1 16
Sk iP 13 09 59.4 C
Gb iP 13 10 27.6 C
Um iPp 135 09 43.8 C

ipP 13 09 55.6

Japan., h = 50 km (Xi,Um).
Magn., = 5.8 (Up,Ki).

Up 4P 13 30 54.7
Ki 4P 14 44 06.8
Up  iP 19 04 10.3 D



-

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

it n

Ka Karlskrona
1964 1964 o
Peb, 7 Up iP 20 35 10,5 D Febs 8 10.2°E,
cont. Origin time = 20 11 40.
n 7 Up iP 21 50 20,2
Ki eP 21 49 53 " 8 Up ePKP 21 39 10
Um iP 21 50 04,0 Unm iPKP 21 38 57.1
Ryukyu Islands (h = 50 knm).
" 8 Um iP 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 n 9 Up i(PKP) 02 18 18,2
iPP 06 36 30,3 iPKP 02 18 31.3
Un iP 06 34 55.8 iSKP 02 21 15.5
Iran (h = 30 km). microns sec
SKP 7' 0.1 1,0
n 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 Ol Gb iSKP 02 21 24.5
Ki iP 10 08 41.5 Un i(PKP) 02 18 12,0
Mindanao (h = 60 km). iPKP 02 18 21,7
iSKP 02 21 01.6
n 8 Up iP 11 28 32,4 D Ka i(PKP) 02 18 30.5
microns sec Piji Islands (h = 480 km).
P 72' 0.3 0.5 At Up and Um, PKP has much
Ki iP 11 27 38,7 D larger amplitude than (PKP).
microns sec
P Z' 0.4 1.0 " 9 Um e(P) 051001
Sk iP 11 28 12,5 D i 05 10 09,8
Gb iP 11 28 49,9 D
Un 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 km). " 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 Um iP 16 20 13.9 C
Kamchatka (h = 30 km). Sumatra (h = 30 km).
n 8 Up iSn 20 14 53.6 " 9 Up i(P) 19 05 08.2
iSg 20 15 40.3
D = 800 km = 7.2°, " 10 Up iP 03 55 26,7
Ki eP® 20 12 54 Um iP 03 55 25,2 D
iSn 20 13 38.4 Hindu Kush (h = 250 km).
ng 20 13 55,3
D = 470 km = 4.2°, " 10 TUp 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 1% 16,0 Ki iP 17 41 11.0
D = 300 km = 2.7°, Um iP 17 41 09.2
Unm 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 " 10 Sk iP 22 20 0l.4
D = 560 km = 5,0°, Tadzhik SSR (h = 50 km).

Atlantic Ocean, off o
Norwegian coast, 66,4 N, " 11 Up iP 06 45 20.4



= Uppsala, Ki = Kiruna, Sk

1964
Febe.

conte
"

"

n

"

n

"

11

11

11

11

11

11

11

11

12

12

12

12

12

12

12

5=

nu

Skalstugan, Gb =

Ka Karlskrona
1964
Kurile Islands (h = 130 km). Feb.
cont,
Up iP 10 40 15,9 C
Up iP 11 01 25,3 D
Ka iPg 14 35 28,0
iSg 14 35 29.5
D = 10 kIﬂ. = Oolo.
Local explosion?
Up iP 15 07 50.0
n
Un iP 20 22 29,0
Up iP 20 41 29,5
1"
Um iPKP 21 48 30,5
Solomon Islands
(h = 100 ¥m), n
Ki eP 08 26 08
Sk ePP 08 27 15
Turkmen SSR (h = 30 km),
Um iP 08 53 16.4
Un ip 18 01 49.4
Kurile Islands (h = 30 km).
n
Up ——
microns sec
M E 7.9 19 "
M N 5.7 19
M 7z 12 19
Ki ePS 20 59 43 "
microns sec
M E 4.9 21
M N 6.3 20
M Z 4.1 18
Unm iPS 21 00 09
i 21 04 47
eSS 21 05 58
i 21 09 54
Admiralty Islands
(h = 30 km).
Magne = 6.5 (Up,Ki).
Up i(P) 21 14 40,9 n
Un iP 21 41 01.7 n
Up iPKS 22 B6 42
microns sec
PKS N 0.8 5
M E 1.1 19

Goteborg, Um = Umed
12 Up microns sec
M N 2,3 22
M Z 2.3 23
Xi —
microna osec
M E 1.2 21
M N 0.9 19
M z 1,0 18
Un iSS 23 12 47
Samoa Islands (h = 30 km).
Magn, = 6.0 (Up,Ki).
12 TUp iP 23 59 31,7 D
microns sec
P z' 0.1 1,3
13 Um iP 01 53 52.1
Ryukyu Islands (h = 130 km).
13 Up eP 02 16 05
i(pP) 02 16 19.6
i 02 16 48.4
Ki eP 02 15 39
Gb eP 02 16 40
Un iP 02 15 48,3
i(pP) 02 16 03.5
Ryukyu Islands. h = 60 km
(Up,Um).
13 Um eP 05 10 05
i 05 10 17.0
13 Um iP 05 18 39,2
Hindu Kush (h = 70 km).
13 Ki iPn 05 50 40.1
iSn 05 51 35.2
iSg 05 51 58.6
D = 510 km = 4.6°.
Sk eSg 05 54 32
Um iSn 05 52 20,6
ng 05 53 Oloo
= 710 km = 6.4°,
Northwest Russia, 67.8°N,
32.5°E,
Origin time = 05 49 28.
Explosion?
13 Up iP 08 11 21.6
13 Up eP 10 14 29
mierons sec
M E 1,3 17
M N 1.5 15
M Zz 1.0 20



Up = Uppsala, Ki = Kiruna, Sk

1964
Feb.
cont.

n

13

13

14

14

14

Ki

Um

iP

M
M
M
eP

P

Ka Karlskrona
1964
10 14 11.8 C Feb.
microns sec cont.
E 0.9 15
N 2,0 20
Z l.1 13
10 14 14 "

Yunnan Province, China
(n = 30 xm).
Magno = 505 (Up,Ki)o

Up

Ki

Sk
Gb

Un

Ka

iP
iPP

P
M
M
M
iP
iPP

P
M
M
iP
iPP
eP
ipP
iP
i
isP
i
iP
iPP

14 00 49,6
14 02 23,1

microns sec

z' 0,1 1.0

E 1.2 16

N 2,2 11

z 2,0 18
14 00 52,5
14 02 27.9

microns sec

z' 0.1 1.0

E 1.0 11

N 3.4 13
14 01 13.3
14 02 56,0
14 01 13
14 02 55,0
14 00 44.6
14 00 50.8
14 01 58,1
14 10 57
14 00 59.4
14 02 33.5

Tadzhik SSR (h = 140 km). -
Magn. = 5.7 (Up,Ki).

Ki
Sk
Gb
Un

Japan

Up
Hindu

Up

Sk
Gb

Um
Ka

eP 07 06 59
iP 07 07 37.4
iP 07 07 50.4
iP 07 07 07.9 C
i(pP) 07 07 20.6
(h = 30 km).

iP 08 34 30,2
Kush (h = 200 km).
iPg 10 26 59.6
iSg 10 27 52,0
D = 440 km = 4.0°,
eSg 10 28 41
iPg 10 26 00.8
iSg 10 26 09.6
il 10 26 13,2
D =80 km = 0.7°
iSg 10 29 34.9
isSg 10 27 27.3

n

"

Skalstugan, Gb = Goteborg, Um = Umed

14 Off west coast of Sweden,

14

14

14

14
14

58,29V, 11.1°E (% 0.1°).
Origin time = 10 25 44.
Explosion?
Up iSg 10 35 35.8
microns sec
Sg Z' 0.1 005
Sk eSg 10 36 27
Gb iPg 10 33 44.8
iSg 10 33 53.4
iL 10 33 57,0
D= 80 k:m = 0070-
Um iSg 10 37 21,2
Ka  iSg 10 35 14.2

Off west coast of Sweden,
58,2°N, 11.1°E.

Origin time

Explosion?
Up isg
Sk eSg
Gb iPg
iSg
il

= 10 33 29.

10 43 47.4
10 44 39

10 41 58.4
10 42 07.1
10 42 09.9

D = 80 km = 0.7°%
Off gest coagt of Sweden,
58,2 N, 11.1 E,

Origin time = 10 41 41,
Explosion?
Up iP 15 58 38,7
Xi eP 15 59 14
Sk eP 15 59 14
Gb eP 15 58 51
Um el 15 58 51
Ka iP 15 58 30,0
Iran (h = 50 km).
Um iP 16 32 15,2 C
Up iPKP 16 48 19.7

ePS 16 59 08

microns sec

M E 5.5 22

M N 7.6 23

M Z 9.8 23
Ki ePKP 16 48 08

microns sec

M E 8.4 23

M N 10 24

M Z 11 23
Sk iPKP 16 48 20,7
Gb iPKP 16 48 27.5
Um iP 16 44 25 D

iPKP 16 48 14,7
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = G&teborg, Um = Umed

Ka Karlskrona
1964 1964
Feb, 14 Unm iPP 16 48 56 Feb, 16 Gb iP 00 24 36.2
cont., eSKS 16 55 07 cont. Un iP 00 24 39.3 C
i 16 57 44 iPcP 00 26 49.7
iPS 16 58 45 Ka iP 00 24 14.0 C
ePKKP 16 59 08 Iran (h = 40 km).
iss 17 04 33 Magn. = 5.9 (Up,Ki).
(D = 12450 m = 112°),
Ka ePKP 16 48 27 " 16 Unm iPKP 01 56 15.6
New Britain (h = 60 km). New Hebrides Islands
(h = 110 ¥m).
n 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 edSg 04 59 50
iSg 05 35 57,6 Un eSE 04 57 58
D = 420 km = 3.8°, iSg 04 58 15,6
Sk eSg 05 38 33 Northwest Russia,
Un  iSn 05 36 22,5 67.4°N, 31.4°E.
isSg 05 37 03,3 Origin time = 04 55 04,
Northwest Russia, Explosion?
67.9°N, 30,5°E,
Origin time = 05 33 52, " 16 TUp iP 05 14 30.1
Explosion? Um iP 05 14 11.4 D
Japan (h = 420 km).
" 15 Up i(P) 12 13 23.8 C
" 16 Up iP 21 12 16,8
" 15 Up eP 1% 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 7' 0.1 1.0
Gb iP 1% 18 33,7 " 16 Unm iPKP 21 53 08,0
Um iP 13 17 52,7 New Britain (h = 50 km).
iPcP 13 18 29,4
Ka iP 13 18 42,6 " 17 Um iP 03 16 44.8
Aleutian Islands
(h = 50 ¥m). " 17 Up iP 06 02 29,7
Ki eP 06 02 02
" 15 TUp iPp 13 20 30.3 microns sec
Sk iP 13 20 04.5 M E 0.5 13
Um iP 13 20 03,1 M N 0,3 13
Aleutian Islands. M Z 0,5 12
Um 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 km).
" 17 Ki iP 12 23 51.6
n 16 Up iP 00 24 25,1 C Un iP 12 2% 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 Un iP 15 18 22,8
iPP 00 26 41.3 Japan (h = 70 km).
microns sec
P Z' 0.1 0.9 " 17 Um iSKP 17 04 04.2
Sk iP 00 25 00.7 C Piji Islands (h = 550 km).

e 00 26 14



Up = Uppsala, Ki =

1964
Feb.

"

n

"

"

"

18

18

18

18

18

18

18

18

19

19

19

~8—

Kiruna, Sk =
Ka = Karlskrona
1964
Um ePKP 01l 50 18 Feb,
New Hebrides Islands
(h = 80 xm).
1"
Up iP 03 58 30,3 C
i 03 58 35.6 "
microns sec
P z' 0,2 0,5
Ki iP 03 58 24,6
Sk iP 03 58 47,0 C n
Gb iP 03 58 50.9 C
Un iP 03 58 22,5 C
i 03 58 28,2
Xa iP 0% 58 39,2
Bhutan (h = 30 km).
1"
Up iP 04 58 58,7
Um iP 04 58 42,1 C
Mariana Islands (h = 80 km).
n
Up iPKP 05 01 32,9
Ki iPKP 05 01 18,2 D
Sk iPKP 05 01 27.0
Unm ePKP 05 01 25
Tonga Islands (h = 290 km), "
Up iP 06 50 44.5
Kurile Islands (h = 30 km).
Ki iP 12 26 51.2 C
microns sec
P z' 0,1 1.1
Um eP 12 26 38
Azores (h = 30 km).
Up iP 17 15 32,7 "
microns sec
P z' 0,1 0,8
Ki iP 17 15 41.6
Sk ip 17 15 58.2
Um iP 17 15 30.9
Hindu Kush (h = 220 km),
Up iP 22 54 52,3
i 22 55 01.4
Unm eP 22 54 27
Kurile Islands (h = 40 km).
Ki iP 06 41 07.8
Azores (h = 30 km),
Ki iP 09 29 00.9
Java (h = 50 km).
Up iPKP 10 17 06.7

Fiji Islands (h = 600 km),

n

19

20

20

20

20

20

20

20

21

Skalstugan, Gb = Goteborg, Um = Umed

Um e 13 00 35

iSg 13 01 03.6
Up iP 00 48 01.8 D
Up iP 02 58 08,2
Aleutian Islands
(h = 30 ¥m).
Up iP 03 37 52.3 C
Gb iP 0% 38 09,3
Un iP 03 37 24.7
Aleutian Islands
(h = 30 km),
Up iP 03 41 36.3
Um iP 03 41 08.5
(Aleutian Islands).
Up iP 04 02 34.6
Um iP 04 02 07.5 C
Aleutian Islands
(h = 30 km).
Up iP 08 46 28,0

microns sec

P Z' 0.1 0.5
Ki iP 08 45 41.2 C
Sk eP 08 46 17 C
Gb iP 08 46 49.4 C
Um iP 08 46 03.1 C

iPc? 08 46 39,3
Ka iP 08 46 51,2 C
Kurile Islands (h = 50 km),
Up iP 10 04 50.5

microns sec

P Z' 0.1 0.5

M E 1.9 20

M N 2.2 18

M Z 2.7 17
Ki iP 10 04 03.7

microns sec
M E 2,1 18
M N 1,9 18
M Z 2.4 16

Sk iP 10 04 40.1

Gb iP 10 05 12,3
i(pP) 10 05 21.8

Um iP 10 04 24.4
is 10 12 57
iSeS 10 14 21

Ka iP 10 05 13.3

Kurile Islands (h = 50 km),

Um iP 00 17 23,1
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = Goteborg, Um = Umed

Ka Karlskrona
1964 1964
Peb. 21 Um i 00 17 38,3 Feb. 23 Northwest Russia,
cont, Bonin Islands (h = 30 km). cont, Explosion?
" 21 Ki iP 17 22 18,1 n 23 Up iP 07 14 50.8
Un eP 17 22 05
Azores (h = 30 km). " 23 Xi eP 19 48 20

Azores (h = 30 km).
n 22 Up iPKP 02 07 16.6

microns sec " 23 TUp iP 22 45 47.6 C
PKP Z' 0.1 0.7 is 22 49 37
Ki iPKP 02 06 45.9 ilg?2 22 52 41
microns sec microns sec
PKP 7' 0.1 1.0 P z' 0.1 0,5
Sk iPKP 02 06 59,2 S E Q.6 6
Gb iPKP 02 07 31.7 S N 1.3 8
Um iPKP 02 06 53,5 M E 8.0 14
Ka iPKP 02 07 31.7 M N 4.5 10
New Zealand (h = 200 km). M Z 4.5 16
D = 2350 km = 21°,
" 22 Up iP 08 36 3343 Ki iP 22 47 01.3
iPP 22 47 43.9
" 22 Up iPKP 09 10 16.9 C e(Sn) 2252 10
microns sec iLg?2 22 56 39
PKP Z' 0,3 0,9 mierons sec
Ki ePKP 09 09 55 M E 6,2 15
Sk iPKP 09 10 09,8 C M N 2,5 12
Gb iPKP 09 10 25,5 M Z 3,1 12
Um iPKP 09 10 03.8 Sk iP 22 46 31.3
Ka iPKP 09 10 26,5 C Gb iP 22 45 39.4
Kermadec Islands Unm iP 22 46 25,2 C
(h = 30 xm). is 22 50 48
i 22 52 18
n 22 Up iP 16 15 50.9 D Ka iP 22 45 11,6
Ki iP 16 15 18,1 Aegean Sea (h = 30 km).
Um iP 16 15 31.6 Magn., = 5.4 (Up,Ki).
ipP 16 17 07.4
Japan, h = 430 km (Um), n 24 Up iPKP 05 21 05,4
South of Fiji Islands
" 22 Up iP 18 01 42.3 (h = 290 kmi.
Un eP 18 01 14
Kurile Islands (h = 60 km)., " 24 Unm eP 08 03 14
" 22 Up iP 21 28 15.4 " 24 Up iP 10 04 14,1
Ki eP 21 27 50 i 10 04 20.5
Sk iP 21 28 18,8 microns sec
Gb iP 21 28 35,4 P 7' 0,2 1.3
Um iP 21 27 59.9 Ki iP 10 04 38,5
Ka iP 21 28 32,6 i 10 04 43.4
Ryukyu Islands (h = 50 km). microns sec
P Z' 0.1 1.3
" 23 Um iP 02 03 16.9 Gb iP 10 04 32.2
Um eP 10 04 22
" 23 Ki eESgg 05 03 52 i 10 04 29.2
Sk e(sg 05 06 27 Chagos Islands (h = 30 km).
Um i 05 04 41.2 Magn. = 5,7 (Up,Ki).

iSg 05 04 56.9 P is multiple, the first



Up = Uppsala, Ki = Kiruna, Sk

1964
Feb,
cont,

n

"

1"

"

"

"

24

24

24

24

24

24

24

24

I n

~10-

Ka = Karlskrona
1964
small-amplitude phase Feb,
being followed within cont,.

6 sec (as average) by a
larger-amplitude phase
(Up,Ki,Um),

Up iP 11 37 21,0
iPP 11 37 50.4
Ki iP 11 38 26,2 C
microns sec
P Zz' 0.1 1,0
Um iP 11 37 55.1
Turkey (h = 30 Im),
Up iPKP 16 37 38.2
i 16 37 44.8
microns sec
PKP Z' 0,1 0.5
Sk iPKP 16 37 35,6
Um iPKP 16 37 27.4
Kermadec Islands
(h = 380 km.)o
Um ePKP 19 03 13 D
New Hebrides Islands
(h = 170 ¥m).
Um iPKP 20 18 14,8
New Hebrides Islands
(h = 240 xm).
Up iP 21 O7 47.4 C
Um iP 21 07 28.8
South of Japan
(h = 500 km).
Sk iP 23 12 22,2
hAegean Sea (h = 60 km),
Sk ip 23 26 50,2
Um eP 2% 26 45
(Aegean Sea).
Up iP 23 35 08,4
microns sec
M E 2,1 16
M N 0.9 11
M Z 0.9 10
Ki ——
microns sec
M E 1.3 12
M N 0.9 14
M Z l.4 13
Sk iPp 23 35 51.4
Um iP 23 35 46,6 D
iPP 23 36 37

n

24

25

25

25

25

25

25
25
25
25
25

25

Skalstugan, Gb = Goteborg, Um = Umed

Um is 23 40 15
iLi 23 42 50
Aegean Sea (h = 15 km),
Unm eSS 01 08 56
Prince Edward Island
(h = 30 km).
Unm iPKP 03 27 53.2
South of Australia
(h = 30 km).
Up iP 04 15 36.2 D
microns sec
P Z' 0.2 0.6
Ki iP 04 15 02.4 D
microns sec
P Z' 0.1 0.9
Sk iP 04 15 33.3 D
iPP 04 18 26,2
Gb iP 04 15 55.8 D
Un iP 04 15 16.7 D
Ka iP 04 15 53.9
South of Japan (h = 370 km).
Ki iPn 05 50 18,6
iSn 05 51 14.2
iSg 05 51 3161
D=47OkI|I=402a
Sk e 05 53 33
edg 05 54 12
Um isSn 05 51 59,3
iSg 05 52 4267

Northwest Russia, 68.0°N,
31,7 E, Origin time =
05 49 14, Explosion?

Up iP 10 15 35.5 D
Ki iP 10 14 48.3
Un eP 10 15 08
Kurile Islands (h = 50 km).
Up i(®) 15 07 0T.7
Unm iP 16 20 19,6
Up iP 19 02 34.4
Up iP 19 07 55.5
Up iP 20 39 45,9 C
microns sec
P 7' 0.1 0.5
Up i(P) 20 42 03.0
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = Goteborg, Um = Umed

1964
Feb.

n

n

n

"

25
25

25

26

26

26

26

26

26

26

26

Ka Karlskrona
1964
Up iP 23 15 15.7 D PFeb., 27 Up iP 01 16 45,4
Up iPKP 23 43 12.8 " 27 Sk 4P 01 42 58.6
i 23 43 17.0 (Greece).
microns sec :
PKP Z' 0.1 0.6 " 27 Up iP 02 43 38.3
Sk iPKP 23 43 05,9 Ki el 02 44 21
Gb ePKP 2% 43 25 Unm iP 02 43 50.1
Um iPKP 23 43 00.0 i 02 43 58,6
Kermadec Islands Tanganyika (h = 30 km).
(h = 50 xm).
" 27 TUp iP 09 09 50.5
Up iPKP 23 50 23,2 eLgl 09 23 11
Kermadec Islands Ki iP 09 09 41.8
(h = 300 ¥m). microns sec
M N 1,3 12
Ki iP 07 33 36.2 D M Z 0.8 12
isS 07 35 16,2 Sk iP 09 10 09.2 C
microns sec Um eP 09 09 40
S Z' 0.1 O.Z ePP 09 11 02
D = 1000 km = 9 . Kazakh SSR (h = 30 km).
Sk esS 07 37 38
e 07 38 33 " 27 Ki iP 11 48 03,8 D
Um eP 07 34 30 microns sec
edS 07 36 48 P z' 0.1 1,0
Svalbard (h = 30 km). Sk iP 11 48 023
Um eP 11 48 14
Unm iPKP 09 11 21.4 Mexico (h = 30 im).
i 09 11 33,1
Macquarie Island " 27 Um iP 13 49 46.9
(h = 30 km).
" 27 Up  iP 14 21 35.0
Ki iP 09 19 00,3 Ki eP 14 21 13
Kodiak Island (h = 30 km).
" 27 Up iP 15 21 18,5 D
Up iP 09 24 38,5 4 ipP 15 21 42
Ki iP 09 25 12,7 is 15 29 50
Sk iP 09 25 12,2 isS 15 30 31
Unm iP 09 24 50.8 i 15 31 05
Iran (h = 30 km). microns sec
P Z' 0.6 046
Up eP 18 27 51 S E 1.7 6
Ki iP 18 27 31.5 S N 1.2 5
microns sec M E 2,2 19
P z' 0,1 1,0 M N 5.9 22
Sk iP 18 27 52.8 M Z 3.9 20
Un 4P 18 27 37.4 D = 7100 km = 64°,
Talaud Islands Ki iP 15 21 13,8
(h = 130 km). ipP 15 21 37.5
is 15 29 42
Up iP 19 19 31.8 C eP' P! 15 50 06
microns sec
Unm iPKP 21 36 30.9 P Z' 0,4 0.9
Tonga Islands (h = 30 Im). PP 2 0.6 7
pP  Z' 0,7 1.0
Um eP 23 03 32 S E 2,3 8
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Up = Uppsala; Ki = Kiruna, Sk = Skalstugan, Gb = Goteborg, Um = Umed

non

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
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 10 Gb iP 17 58 19.5
D= 7050 km = 63 5 i 17 58 33,1
Sk ip 15 21 34.2 D Un iP 17 57 54.6
ipP 15 21 58.4 i 17 58 12,1
Gb iP 15 21 37.9 is 18 06 44
ipP 15 22 03.1 Ka iP 17 58 07.7 D
Um iP 15 21 11,2 D i 17 58 1T7.4
ipP 15 21 35.7 Burma (h = 40 km)., Magn. =
iPa 15 25 15 5,9 (Up,Ki).
is 15 29 31
Ka iP 15 21 25,9 D " 28 Up iP 20 43 59.8
ipP 15 21 49.8 microns sec
Burme. h = 100 km (Up,Ki, P Z' 0.1 0.6
Sk,Gb,Um,Ka). Magn, =
6.5 (Up,Ki). " 28 Um iP 20 49 22,8
The S waves recorded by
Um E and N are remarkable, " 28 Um 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 u 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 TUp 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 Unm iP 07 14 34,1 D
Um ip 00 06 53.5 Kurile Islands. h = 110 km
Alaska (h = 170 km). (up).
" 28 Um iP 02 34 06,2 C " 29 Ki iP 09 05 03,4
n 28 Ki i(sg) 03 41 12,0 n 29 Unm iP 13 34 05.6
" 28 Unm iP 17 08 47.6 " 29 Unm iP 14 16 17.0
1" 28 Up iP 17 58 00.7 " 29 Up iP 15 31 52.9 D
i 17 58 08,0 isS 15 41 28
microns sec microns sec
P 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 l.4 27 M Z 2.4 15
Ki iP 17 57 577 D =28350 km = 75 .
is 18 06 50 Xi iP 15 31 15,2
microns sec is 15 40 17
P 0.2 1.1 microns sec
S N 0.5 9 S E 0.9 10
M E 1.1 17 S N 0,3 10




Up = Uppsala; Ki = Kiruna, Sk

1964
Feb.
cont.

29

29

Xi

Sk
Gb
Un

Ka

iP

~13-

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

Ka

microns sec

E 5,0 14

N 4,3 17

Z T3 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).

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 Bath
December 5, 1964
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SEISMOLOCISKA INSTITUTIONEN
BOX 517

731 Z0 UPPSALA 1

Seismological Institute
Uppsala

SEISMOLOGICAL BULLETIN
UPPSALA, KIRUNA, SKALSTUGAN, G OTEBORG,

UMEAR and KARLSKRONA

Uppsala Up;: 59251.5'N, 17237‘6'E; h=14mn
Kiruna Ki): 67050.4'N, 20025.O'E; h=390m
Skalstugan Skg: 63 34.8'N, 12 16.8'E; h =580 m
Goteborg Gb): 57,41.9'N, 11058.7'E; h=66m
Umed (Um): 63 48,9'N, 20 14.2'E; h=16m
Karlskrona (Ka): 56°09.9'N, 15°35.5'BE; h=1lm
MARCH 1,731 1964
1964 1964
Mer. 1 Up iP 00 03 17.4 Mar. 1 Up iP 08 14 09.1
iPP 00 07 19.3 Um iP 08 13 57.%
iSKS 00 13 41 Iuzon (h = 50 km).,
iPKKP 00 19 36,6 ‘
microns sec " 1 Up iP 11 33 21.9
SKS E 0.8 6 Un iP 11 32 57.1
Ki eP 00 03 14 Kurile Islands (h = 30 km),
iPP 00 07 17.1
1SKS 00 13 35 n 1 Up iP 13 07 37.3.
iPKKP 00 19 39.4 Um iP 13 07 26.9
microns sec Mindanao (h = 30 km),
SKS E 2,1 T
M E 0.5 14 " 2 Up iP 12 51 54.4
M N 0.5 16 ipP 12 52 24.8
M Z 0,9 15 Um eS 13 02 01
Sk iP 00 03 28,4 Guatemala. h = 120 km (Up).
e 00 07 23 :
iPP 00 07 42.5 " 2 Up iP 18 50 42,6
Gb iPP 00 07 38.5 Ki iP 18 49 37.8
Um iP 00 03 11.5 Um iP 18 49 56.3 C
i 00 03 45,0 ' Japan (h = 30 km).
iPP 00 07 08.4
1SKS 00 13 35 n 2 Up ePKP 19 51 46
i 00 15 52 Ki ePKP 19 51 39
e 00 19 34 iPP 19 53 50.6
iPKKP 00 19 39.8 iSKP 19 54 52,0
iss 00 21 26 microns sec
Ka ePP 00 07 32 , SKP 2' 0.6 2,0
iPKKP 00 19 34,0 Gb ePKP 19 51 55
Java (h = 70 km). Um e(PKP) 19 51 36
i 19 51 45.7
u 1 Up eP 01 34 23 iPKP 19 51 50.4
iSKP 19 55 03
" 1 Ki iPKP 02 58 45,8 i(sPKS) 19 56 03
Un iPKP 02 58 51,5 e 20 00 57
Solomon Islands eSKSP 20 04 12
(h = 100 ¥m). Ka ePKP 19 51 59

Tonga Islands (h = 110 km).




Up = Uppsala, Ki =

1964
Mar,

n

1

"

"

1"

"

1"

cont.

3

D
Kiruna, Sk =
Ka = Karlskrona
1964
Up iPKP 04 16 31,0 Mar,
Sk iPKP 04 16 26,5 conte
Un iPKP 04 16 21,1
Kermadec Islands
(h = 130 xm).
Up iP 07 14 55.3
Un iP 09 11 18.3
Japan (h = 30 km). n
Ki e(P) 10 57 54
e 10 58 52 "
Gb iPg -12 33 18,1
iSg 12 33 23,5 "
D= 40 km = 0.,4°,
Explosion? "
Ki e(sg) 14 20 06
Up iPKP 15 31 57,2
i 15 32 04,9
microns sec
PKP Z' 0.1 0,7
Sk ePKP 15 31 50°
Gb iPKP 15 32 04,7 "
Un iPKP 15 31 44.6
Ka iPKP 15 32 1047

Kermadec Islands (h = 30 km).
Up iP 16 19 49.3 C
Up iP 17 14 59.0
Ki iP 17 14 11,7
Um iP 17 14 32,9
Kurile Islands (h = 30 km).
Um iP 19 48 04.4
Japan (h = 80 km),
Um eP 21 50 06
i 21 50 16.4
Up iP 21 52 44.7
Ki iP 21 52 28,3
microns sec
P z' 0.1 1,0
Sk eP 21 52 49
Um  iP 21 52 33,5
Celebes Sea (h = 80 Xkm),
Up iS 02 28 36,1
Ki iP 02 24 52,0 C

1

"

1"

cont.

Skalstugan, Gb = GOteborg, Um = Umed

Sk iP 02 24 57.6
iS 02 26 4762
D = 1100 km = 10 »

Um eP 02 25 26
is 02 27 3749
iSS 02 27 5664

D = 1350 km = 12°,
Jan Mayen (h = 30 km).

Ki eP 03 05 27
Azores (h = 30 km).
Un iP 04 20 20,6
Banda Sea (h = 120 km).
Up iP 05 41 56.1
Ki eSn 06 03 43
iSg 06 04 08,8
Sk "eSg 06 06 46
Unm e(Sn) 06 04 26
iSg 06 05 19,6

Northwest Russia, 68.2°N,
31e5 E. Origin time =
06 01 54. Explosion?

Up  iPKP 06 28 46.6

Sk  ePKP 06 28 40

Un  ePKP 06 28 32
1 06 28 34,5

Kermadec Islands (h = 50

Um iP 08 29 57.9

Um ip 13 06 04.6

Azores (h = 30 km),

Um eP 16 23 14

Azores (h = 30 kxm).

Up iP 17 38 56,7
iPP 17 39 38.2
is 17 43 22,0
iTi 17 45 34
iIg2 17 46 28

microns sec
M E 0,4 10
M N 0.6 15
M Z 0,6 10
D

km),

= 2700 km = 24 1/2°,

Ki eP 17 39 25
i 17 39 33,2
eli 17 47 51
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = Goteborg, Um = Umed

1964
Mar,
cont,

n

"

1t

L

1"

n

cont,

4

1964

Ka Karlskrona
Ki microns sec Mar.
M E 0.3 8 contae
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). n
Up iP 21 37 13.9 "
Ki 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),
1
Unm iP 00 05 5049

Leyte, Philippine Islands n
(h = 90 xm).

Um eP 00 14 0O

i 00 14 11.9
Leyte (h = 40 km).
Ki iP 02 33 33.4 "
Kamchatka (h = 60 km).,
Up —

microns sec

M E 0,9 23

M N 1.1 21
Ki —_—

microns sec

M E 0.9 22

M N 0.5 19
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
Un ip 07 53 46.5
Japan (h = 90 km),
Ki isg 09 02 38,3 "
Sk eSg 09 03 33

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

Ki i(sg) 10 23 03,9
i 10 23 20.1

Ki i(PKP) 10 24 12,5

Sk iPKP 10 24 3049

Um iPKP 10 24 25,2
eSS 10 42 37

Solomon Islands (h = 40 km).

Un eP 15 08 47

Up iP 20 47 0069 C
Ki iP 22 3T 2343
Un iP 22 37 49.7

Aleutian Islands (h = 30 km),

Ki i(P) 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 iP 02 47 20,0 C

Japan (h = 30 km),

Ki  iPg 06 51 44.4
iSg 06 52 45,2

microns sec
Sg Z2' 0,1 0.7o
D =520 km = 447 »

Sk eX 06 53 05

Um i 06 52 19,1
iP§ 06 52 25,2
is 06 53 35.8
iSg 06 53 49,1
iX 06 54 1069

D= T40 km = 6,7
Atlantic Ocean, off .
Norgegian coast, 68,3 N,
8.0 E (by combination with
Tromss data), Origin time =
06 50 10, The phase X (Sk,
Um) has a group velocity of
3407-3,08 km/sec, possibly
Rge Agreement between data
not quite satisfactory.

Up iP 15 23 52,0 C
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- Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = G&teborg, Um = Umed

Ka Karlskrona
1964 1964
Mar, 6 Up ePP 19 16 59 Mare 7 Um- iP 07 50 4441 C
microns sec cont., Jan Mayen, Origin time =
M E 1,1 22 07 48 03,
M N 1.0 19 »
M Z 1,0 20 " 7 Ki eP 10 00 51
Ki — Un iP 10 01 20,0
microns sec Jan Mayen (h = 30 km).
M E 1,8 22
M N 1,4 22 J 7T TUp iP 13 20 48,7
M Z 4,8 24 Um iP 13 20 32,4
Un  ePP 19 16 35 Ryukyu Islands (h = 160 km),
iSP 19 25 59 - '
New Britain zh = 70 km), n 7 Ki iPn 14 58 4443 D
Magn. = 5.8 (Up,Ki). iSn 14 59 32,7
isg 14 59 4843
n 6 Up iP 21 01 38,9 D = 410 km = 3,7 .
Um edSn 15 00 42
" 7 Xa iPKP 02 04 47.3 isSg 15 01 21,9
Fiji Islands (h = 590 km). D= T20 km = 64,5 ,
' Northwest Russia, 69.2°N,
" 7 Ki  iPn 05 50 43,7 29.8°E (by combination with
isSn 05 51 25,1 Tromss data). Origin time =
iSg 05 51 4266 14 57 46. Explosion?
D= 390 m = 305 . v
Un  iSn 05 52 10.4 Ul 7 Ki 4P 15 17 02.3
iSg 05 52 47.3
Northwest Russia-Finland " 8 Up e(PKP) 0L 56 07
border region, 67 1/2°N, iPKP Ol 56 13,9
29 1/2°E. Origin time = microns sec
05 49 47, Explosion? PKP 7' 0.1 1.2
Ki iPKP 01 55 37.2
" 7 Up iP 07 37 14.5 microns sec
Ki iP 07 37 16,4 C , PKP Z' 0.4 1.5
Sk eP 07 37 30 Gb ePKP 01 56 27
Um  iP 07 37 11.0 C Um iPKP 01 55 42.2
Sumatra (h = 80 km), i 01 55 49.1
e 02 18 55
" 7 Up ip 07 47 25,9 C New Zealand (h = 30 km).
Ki iP 07 46 11,2 C '
i 07 46 12.8 u 9 TUp iP 10 35 08,5
iPP 07 46 21,0 Ki iP 10 35 16.2
microns sec Un ip 10 35 06.4
PP Z' 0.3 1.5 Ka ip 10 35 12.9
M E 0,9 18 Hindu Kush (h = 130 km).
M N 0.9 14
Sk iP 07 46 26,7 Ki iP 19 48 35,8
Gb eP 07 47 39 Sk ip 19 48 52.7
Um  iP 07 46 48.6 Gb iP 19 48 48,2
Ka iP 07 48 05.4 Un iP 19 48 25,2
Jan Mayen (h = 30 km), ipP 19 49 04.9
Ka iP 19 48 31.4
u 7 Ki iP 07 50 06,3 Hindu Kush. h = 190 km (Um),
Sk iP 07 50 21.7

cont,



Up =

1964
Mar,

"

]

]

n

Uppsala, Ki

-5

= Kiruna, Sk

Skalstugan, Gb = Goteborg, Um = Umed

Ka Karlskrona
1964
10 Ki iP 12 20 32,0 Mar,
10 Up eP 14 13 20 1
ipP 14 13 54,8
Ki iP 14 13 01,4 D
ipP 14 13 33.9 "
microns sec
P Z' 0,2 1.5
Um iP 14 13 07.2
iSKS 14 23 32 "
Molucca Passage. h = 130 km
(UP,Ki)c
10 Up iP 14 38 0549
Um iP 14 38 36,0
10 Up  iP 15 40 27.6
11 Up iP 00 14 16.6
i 00 14 23.6
iSn 00 19 10
ilgl 00 22 00
microns sec
P z' 0,1 0.7
M E 0,6 12
Ki iP 00 14 57.4 "
microns sec
P zZ' 0,1 1,0
M E 1.8 16
M N 0,9 13
M Z 1l.6 14
Sk eP 00 15 11
i 00 15 30,0
Gb el 00 14 28
i 00 14 34,0
Um iP 00 14 30,9 C
eSn 00 19 19
eli 00 21 36
elgl 00 22 30
Ka iP 00 14 09,4
caucasus (h = 30 km).
Magn. = 5,5 (Up,Ki).
11 Up  iP 01 19 32,9
Ki eP 01 19 16
Unm 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 iP 14 31 16,2

cont.

11 Up iP 15 38 59,9

11 Ki eP 18 34 23
Japan (h = 30 km),

11 Up iP 19 22 41,2

i 19 26 22,9
Switzerland (h = 30 km).
11 TUp iP 2% 42 10,0 C
iPP 23 43 50,3
Ki iP 23 42 39,5
iPP 23 44 35,3
microns sec
M E 0.7 15
M N 0.4 12
M Z 1.0 14
Sk iP 23 42 42.0
Unm iP 23 42 19.3
is 2% 48 40
iss 23 51 530
D = 4800 km = 437,
Ka ip 23 42 14.5
Iran (h = 40 km).
12 TUp iP 04 07 03,0 D
is 04 16 42
microns sec
P Z' 0,1 0,9
M E 0,8 18
M N 0,7 18
M Z l.4 18
D = 8450 km = 76°,
Xi iP 04 06 39,7
microns sec
M E 0,7 15
M N 0.3 15
M Z 0,7 15
Sk iP 04 O7 06,6
Gb iP .04 07 22,4
Un iP 04 06 47,8 D
iPa 04 11 38
is 04 16 16
eSKS 04 16 42o
D = 8200 km = T4,
Formosa (h = 30 km).

12 Gb iPKP 04 49 10.5
Ka iPKP 04 49 12,7
Fiji Islands (h = 380 km).

12 Xi iSn 08 50 44,2

iSg 08 50 5869

D= 410 km = 3.7



B

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

Ka Karlskrona
1964 1964
Mar, 12 Unm iSg 08 52 39,7 Mar, 13 Ki iP 06 01l 36,5 C
conta Norway-Northwest Rugsia cont. microns sec
border region, 69.7°N, P 3" 0.1 0.9
29,5 E (by combination Sk iP 06 02 07.1
with Tromss data). Origin 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 km),
" 13 Um iPp 09 34 00,1
" 12 Up iP 20 48 58,6 D
microns sec n 13 Ki ePn 12 31 19
P Z' 0.1 0.6 iSn 12 32 03,1
iSg 12 32 1968
" 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' 0.1 0.6 D= 580 kn = 5.20.
S N 0.4 6 Northwest Russia, 67.3°N,
M E 2.7 20 29,7 E, Origin time =
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 " 14 Up iP 02 40 41.5
P Zz' 0.2 1.0 v eS 02 43 37
S E 0.4 5 i(1i) 02 44 32
S N 0.6 8 ilgl 02 44 50
M E 1.8 16 ilg2 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 N 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), ' ilg? 02 49 10,3
' microns sec
" 12 Um iP 23 30 22,3 M E 2.2 10
M N 1.4 9
" 13 Unm 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). iTgl 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
" 13 Up iP 06 02 29.4 iLg 02 43 29.5
microns sec Um ip 02 41 32,7
P zZ' 0,1 1.0 iS 02 44 52

cont. conte.



Up = Uppsala, Ki = Kiruna, Sk
Ka

1964
Mar.,
conte.

n

"

14 Um

14

14

14

14

14

14

Ka

elgl

i
ilg2
e

is

i

02
02
02
02
02
02

Switzerland (h =
Well developed higher mode
surface waves. At Up, Ki,
Un is Lgl best shown by
long-period records,
whereas Lg2 is best shown
by short-period (vertical)

records,
Up iP 07 03 48.0
Ki iP 07 0% 51,1 C
Sk iP 07 04 04.5
Unm iP 07 03 45,9 C
Andaman Islands (h = 30 km).
Ki iP 11 00 28.4
Um iP 11 00 15.5

i 11 00 40,7

e 11 00 54
Up iPp 11 36 28,8 C
Ki iP 11 35 22.9
Um iP 11 35 50.9
Aleutian Islands
(h = 30 xm).
Up iPKP 12 03 09.3
Ki iPKP 12 03 00,7
Um iPKP 12 03 02,6
Ka iPKP 12 03 20.6
Piji Islands (h = 560 km).,
Up iP 12 18 11,7 D

microns sec

P Z' 0,1 0.5
Up iP 15 23 35.5
Ki iP 15 23 42,0

microns sec

P 7' 0,1 0,8

M E 1,2 18

M N 0.6 17

M z 2,0 18
Sk iP 15 23 22,8
Um iP 15 23 41,7

i 15 23 44,5

i 15 23 48,0

eSKS 15 33 41

Leeward Islands (h = 30 km).

-7-

wn

46 46
47 04

47 11,6
40 21

42 17.5
42 43,5
30 km).

1964
Mar.

"

n

cont.

14

14

14

14

14

14

15
15

15

15

Skalstugan, Gb = Goteborg, Um = Umed
Karlskrona

Up iPKP 15 23 56,0
iSKP 15 26 26,5
microns sec
PKP Z' 0,1 0.7
SKP 7' 0.1 0.5
SK iPKP 15 23 53.5
Gb iPKP 15 24 03,2

New Hebrides Islands

(h = 610 Im).

16 47 42.7
16 48 22,4
microns sec
E 0.6 15
N 0.7 16
Z l.4 17

16
16

47
48

Ocean (h =

18

54

Ocean (h =

19
19
19
21

23

o7
o7

o8
08

0l
02
02
10

08

36
57

06
o7

50,7
02,0 C
30 km).

34,9
30 km).

4847
11

3743
11.7

0l

21.3
54.9 C

5302 C
59.5

microns sec
z' 0,1 0,5
z2' 0.1 0,5
08 06 37.6 C
microns sec
Z' 0.3 0.6

08
08
08
08
08
08

o7
08
o7
08
06

o7

Kazakh SSR. Magn. =

08.7 C
2644
21.5
4744
38,2 C
09,6
6.2

Underground explosion,

Up iP
Ki iP
M
M
M
Sk iP
Um iP
Atlantic
Um iP
Atlantic
Ki iP
Unm eP
i
Up iP
Un eP
Turkey.
Um iP
Up iP
Up iP
iPP
P
PP
Xi iP
P
Sk iP
iPP
Gb iP
iPP
Un iP
Ka, iP
(Up,Kl) .
Ki iP
Um iP

09 58 59.4
09 59 24.2



Up = Uppsala, Ki = Kiruna, Sk

1964
Mar .
cont,

1"

1"

conta

15

15

15

15

15

15

15
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g

o e R wm
"d"dtjggg nHdHdHd
]
W

e B
W o
3

is
iSn
iP
iSn

Skalstugan, Gb = G&teborg, Um = Umed

microns sec

Z'

oNZHEEHNE

50 km =

1.7
2.6 7
.3 6
6 9

5.8 8

150 18

120 19

160 20

35 1/2°,
34,3 C
50,8 C
30,0
5545 C
04

23.9
52,8 C
42.6

22 36
22 35
22 40
22 36
22 42
22 43
22 35
22 40

West of Gibraltar (h = 25 km),

Magn. = 6.7 (Up,Ki).

Clear higher mode surface
waves recorded.
interest is that the short-

0f special

period vertical-component

records at Up, Gb, Um, XKa
show the Sn-phase, with very

sharp beginning and an
average group velocity of

4,61 km/sec, similar to what
we have found earlier for
shocks in the Caspian Sea
region (see our bulletin for
Jan., 27, 1963). The absence

of any clear Sn at Ki and Sk

Ka Karlskrona
1964
Um ipF 10 00 11.6 Mar, 15 Ki
Kamchatka, h = 200 kn (Un), conte
Up iP 12 44 51.7
Um iP 12 44 59,3 C
Caucasus.
Ki e(sg) 15 29 11
Sk iPg 15 27 20,0
i 15 27 40,1
iSg 15 27 42,7 Sk
D = 200 kn = 1.8°, Gb
Um iPg 15 28 01,8
i(Sn) 15 28 41.1 Un
iSg 15 28 53,9
D = 440 km = 4,0°,
West coast of Norway, Ka
65.5°N, 12.0°E.
Origin time = 15 26 43,
Up iP 19 46 06,4
Un iP 19 46 19,9 D
Caucasus (h = 30 km),
Ki iP 21 00 49,3
Unm iPp 21 00 08,2 C
Turkey.
Up iP 21 29 56.8 C
Ki iP 21 29 37.4
Sk eP 21 30 02
Unm iP 21 29 44,0
Iuzon (h = 30 km).
Up iP 22 36 22,5 C
i 22 40 12
i 22 40 57
i(s) 22 41 27
isSn 22 42 18,4
microns sec
P E 1.5 4 " 16 Up
P N 2.7 5
P Z 4.4 5
P z' 1,0 1.0
M E 320 17
M N 260 17
M Z 210 17 o
D = %3200 km = 29, Ki
Ki iP 22 37 21.7 C
i 22 37 33,1
iPP 22 38 41
is 22 42 55
i 22 46 12
microns sec
P E 3.4 7 Sk
P N 3.8 8 Gb
P Z 6.4 7 Un

cont,

iP
eLgl

P

M

M

M
iP
iPcP

NN TN
w'ﬁigigig lae

is probably due to
significant differences in
the path properties as
compared to our other, more
easterly stations,

01 14 33,4 C
01 33 30

microns sec

ZY
E
N
Z

0.8 0.8
4.7 18

3.2 16

5.2 18

01 14 16.4 C
01 15 32.6

microns sec

A
E
N
Z

0.7 1.1

3.7 14

2.8 13

3.5 14

01 14 45.5 C
01 14 57.2 C
01 14 19.4 C
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Up = Uppsala, Ki = Kiruna, Sk Skalstugan, Gb = Goteborg, Um = Umed

Ka Karlskrona

1964 1964

Mar, 16 Ka iP 01 14 46,5 C Mar, 16 Ki iPn 06 54 44.5

cont, Tsinghaiy, China (h = 30 km), iSn 06 55 40.1
Magn, = 6,7 (Up,Ki) from isSg 06 56 02,6
P-waves but only 5.7 (Up, D = 490 km = 4.4°,
Ki) from surface waves, Sk eSg 05 58 33
possibly suggesting Unm is 05 56 41.0
somewhat greater depth iSg 05 57 02,6

than normal. Northwest Russia, 67.60N7

32,0°E. Origin time =
" 16 Up iPg 01 59 22,1 06 53 37. Explosion?
il 01 59 33.6
iSn 01 59 48,9 " 16 TUp iP 08 55 16,1 C
is® 0l 59 59.7 microns sec
iSg 02 00 13.5 P Z2' 0,3 0,7
microns sec Sk iP 08 55 05,7 C
Sg Z' 0.8 1,0 iPP 08 57 27.9
D = 400 km = 3.6°, Gb  iP 08 55 37.5 C
Ki esSn 02 01 38 Unm iP 08 54 50.3 C
iSg 02 02 26,5 Ka iP 08 55 38,1 C
Sk iPn 0l 58 58,1 Kurile Islands (h = 140 km),
iPg 01 59 04.4 The P-phases on the short-
il 01 59 11,5 period vertical-component
iSn 01 59 28,5 records are followed by an
iSg 01 59 39,2 oscillatoric wave train of
D = 310 km = 2,89, very regular appearance,
Gb edSn 01 59 48 lasting 3-5 min and slightly
iSé 02 00 09.1 decreasing in amplitude
Un eP 01 59 40 especially clear at Sk, Um,
iPg 01 59 50.8 Up.
iSn 02 00 29,6
iSg 02 00 5867 " 16 Up iP 09 25 56.3
D 3 580 km = 5,2 .
Ka eS 02 00 58 " 16 Xi iPn 15 33 45 D
iSg 02 01 14,6 iSn 15 34 33
i 02 01 23,5 iSg 15 34 47
Norway, 61,2°N, 10.7°E. D = 410 km = 3.7°%
Origin time = 01 58 09, Sk eSg 15 37 38
Felt at Lillehammer and Um iSn 15 35 43,5
Ringebu, i! denotes a iSg 15 36 20,8

Northwest Russia, 69.10N,
30,0 E, Origin time =
15 32 46, Explosion?

significant but unexplained
phase (Up,Sk).

u 16 Up iP 03 35 41.3 In the few cases where the
iPP 03 37 20.8 first motion of Pn at Ki can
microns sec be read for these events in
P Z' 0.2 1,0 Northwest Russia, it has
PP 7' 0.1 1.0 been a clear dilatation
Ki iP 03 35 46.1 (this case and Mar 7, 1964,
microns sec 14 48 and Mar 21, 1964,
P z' 0.1 1.0 15 16) - indicating a
Sk iP 03 36 05.5 certain directivity of the
Gb iP 03 36 03,7 C (probably) explosive source.
iPP 03 37 10.5 n 16 Sk i(sg) 18 15 20
Ka iP 03 35 4T7.6 Presumably aftershock to the
h = 130 km). earthquake in Norway, Mar,16,

Tadzhik SSR é
Magnes = 5.8

Up,Ki),

1964, 01 58 09. Felt at Ringebu.



Up =

1964
Mar.

n

n

"

"

1"

cont.

Uppsala, Ki = Kiruna, Sk

16

16

16

16

17

17
17

17
17

18

18
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I n

Ka Karlskrona
1964
Um iP 18 47 09,0 Mar,
cont,
Un iP 20 02 51,3
Central Asia,
Um iP 20 52 04,0
Puerto Rico (h = 30 km).
Up iPKP 21 57 56,3
Sk iPKP 21 57 54
Gb iPKP 21 58 04.9
Un iPKP 21 57 43.1
1SKP 22 00 31,7
Ka iPKP 21 58 07.3
Fiji Islands (h = 580 km),
Un iP 02 15 01.2
Kamchatka (h = 20 km).
Up iP 05 21 26.8
Up iPp 12 12 53,3
Ki iP 12 13 28.6
Sk iP 12 13 41
Un iP 12 13 0544
Iran (h = 30 km).
Ki i(P) 17 40 02,2
Up iP 20 41 17.8
Up iP 02 51 07.0 "
Un iP 02 50 47.1
Up iP 04 47 06,3 D
’ iPcP 04 47 40,4
ipP 04 48 37
is 04 54 59
i 04 57 41
iP'P! 05 15 44.2
microns sec n
P N 1.0 2
P Z' 1.0 0.7
pP N 1.2 4
S E 1.0 4 "
S N 1,0 4
M E 1.9 17 "
M N 2.7 17
M Z 2.2 17 "
D= 7100 kn = 64 .
Ki iP 04 46 14.6 D
ipP 04 47 39 "
is 04 53 16
iSeS 04 55 15
isS 04 56 04

cont.

Skalstugan, Gb =

18

18

18

18
19

19

19

Goteborg, Um = Umed

Ki microns sec
P E 1,0 6
P N 1,8 6
P Z 3,7 6
P z' 1,1 0,9
S E 3,3 6
S N 1,2 7
M E 2.3 13
M N 1.9 13
M zZ 2,3 11 o
D = 6200 km = 56 .,
Sk iP 04 46 51.6
ipP 04 48 22,0
eS 04 54 46
Gb iP 04 47 2740
ipP 04 48 58.9
Um iP 04 46 37,9 D
ipP 04 48 02,6
isP 04 48 44
i 04 50 14
ipPP 04 50 28
isS 04 54 08
iScS 04 55 41
i 04 56 24
iP'®! 05 15 52,1
Ka iP 04 47 30.2
ipP 04 49 02.1

Okhotsk Sea. h = 430 km (Up,
Ki,Sk,Gb,Um,Ka).
Magn. = 6 4 (Up,Kl)

Ki ePg 05 21 50
iSn 05 22 25,0
ng 05 22 48,8
= 490 kn = 4.4,

Un eSg 05 23 46

Northwest Russia, 67.6 N,
32.0 E. Origin time =
05 20 23, Explosion?

Up iP 16 46 47.8
Sk iP 16 47 32,7
Un iP 16 47 36,7
Yugoslavia (h = 30 knm).
Up  iP 19 01 20,6
Un iP 02 35 09.8
Un e 03 20 28
i(sg) 03 20 39.0
Ki iSn 04 42 17.9
iSg 04 42 36,0
Sk esg 04 45 08
Un iSn 04 43 0345
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = G&teborg, Um = Umed

nu

Ka Karlskrona
1964 1964
Mar . 19 Un isg 04 43 41 * 3 Maro 19 Up -
cont, i 04 43 5260 mnicrons sec
Nortgwest Russia, 67.6 N, M E 0,7 18
30,1 E, Origin time = M N 1,3 21
04 40 34. Explosion? M Z 1,1 17
Ki ePKP 22 03 07
n 19 Up iPKP 05 04 03,8 microns sec
Ki iPKP 05 0% 56,3 M E 0.8 19
Gb iPKP 05 04 13.4 M N 0.6 15
Um iPKP 05 04 01,8 Sk ePKP 22 0% 17
Ka iPKP 05 04 15,8 Un e(PKP) 22 03 01
Fiji Islands (h = 610 km), iPKP 22 03 13,9
The amplitudes of PKP at iPKS 22 06 32
Gb and Ka are 10-15 times i 22 08 50,1
those of the other stations eSS 22 23 03
(caustic effect), Samoa Islands (h = 30 km),
" 19 Un iP 08 15 54,1 " 20 Ki eP 03 23 56
Arabian Sea, Iran (h = 40 km).
" 19 Unm iP 08 30 35,1 " 20 Um iPp 06 09 21,7
n 19 Tnm iPKP 09 01 53,8 n 20 Ki iP 07 08 46,1
Fiji Islands (h = 500 km), ipP 07 09 07,1
Um iP 07 08 48,3
" 19 Up iP 09 51 52,3 Ecuador, h = 80 km (Xi).
es 09 59 25
i(PS) 09 59 37 n 20 Ki eP 07 34 10
microns sec
M E 2,4 21 " 20 Unm iP 08 08 31,0
M N 2,0 20
M Z 3,8 2% " 20 TUp iP 12 54 25,8
D = 5900 km = 53°.
Ki iP 09 52 26,4 " 20 Gb iPg 15 15 06,3
i(PS) 10 00 42 isSg 15 15 0845
microns sec D=20kmn = 0,27,
P Z' 042 1.3 Probably explosion,
M E 3,9 17
M N 1,8 19 " 20 Up iP 19 11 13,9 D
M 7Z 4,1 17 microns sec
Un iP 09 52 05,1 P Z' 0,1 0,6
i 09 55 51.7 M N 1.6 20
eS 09 59 48 Ki iP 19 11 08,2
Arabian Sea Eh = 30 knm). Sk iP 19 11 29,8
Magn, = 5.7 (Up,Ki), Un iP 19 11 06.,5 D
Ka iP 19 11 22,6
t 19 Um  iP 11 15 31,1 ¢ Burma (h = 90 km).
Japan (h = 370 km),
" 21 Up iP 03 55 49.2
n 19 TUp iP 12 02 16.6 i 03 59 31.0
microns sec iPKP 03 59 45
P Z!' 0.1 0,8 ipP 04 00 19,2
Ki iP 12 01 44.2 D epPP 04 01 31
Gb iP 12 02 %4.4 iX 04 02 06
Unm iP 12 01 58,2 D iSKS 04 05 52
Bonin Islands (h = 450 km). i 04 06 38

cont,
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= Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = GOteborg, Um = Umed

no

Ka Karlskrona
1964 1964
Mar. 21 Up eSP 04 08 26 Mar., 21 Um iSn 08 40 53,0
cont., i(sPS) 04 11 21 conte. iSg 08 41 11,9
microns sec Galllvare, N8rth Sweden,
PP Z' 0,2 1,0 6762 N, 21,1 °E, Origin
M E 3,8 20 time = 08 39 18, Explosion
M N 6.5 20 of 30,5 ton dynamite in the
M Z 3,2 20 iron ore mine at G&adllivare-
(D = 11800 km = 106°), Malmberget,
Ki iP 03 55 35,3
i 03 55 3849 " 21 Up iP 10 33 14,8
ipP 03 57 0l.7 Ki iP 10 33 50,8
iPP 03 59 54,1 Um iP 10 33 27.9
1SKS 04 05 38 Iran (h = 30 km).
is 04 06 40
iSP 04 08 16 " 21 TUp iP 12 07 23.9
microns sec
P Z' 0,2 1.0 " 21 Unm iP 12 47 48.8
PP Z' 0,1 1.1 .
SKS E 5.9 11 " 21 Up iPn 15 19 02,1
SKS N 1.0 8 Xi 1P% 15 17 29,0 D
SKS Z' 0.1 1.6 iP 15 17 38,2
S ¥ 2,2 11 isSn 15 18 17.4
M E 5.8 18 iSg 15 18 336
M N 7.6 19 D= 420 xm = 3,8,
M Z 4.5 16 Unm eSn 15 19 23
(D = 11450 km = 103°). iSg 15 20 06,5
Sk iP 03 55 55,5 Northwest Russia, 69,0 N,
iPKP 04 00 04,1 3044 E. Origin time =
Gb iPP 04 00 47.9 15 16 29, Explosion?
i 04 03 07.9
Un iP 03 55 39,2 u 21 Up iP 15 20 57.2
ipP 0% 57 05,5 microns sec
ePP 04 00 00 P z' 0,1 1,0
iX 04 01 54 M E 1.3 17
iSKS 04 05 38 M N 1,4 17
is 04 06 49 M Z 2,2 17
isPp 04 08 13 Ki iP 15 20 39.8
i) 04 10 54 eS 15 31 04
iPKKP 04 11 31.2 nmicrons sec
iss 04 14 03 P Z' 0.1 1.3
Banda Sea, h = 350 km (Ki, M E 2,2 17
Um)., Magn, = 6.6 (Up,Ki), M N 1.5 17
M Z 3,1 18 o
n 21 Ki iP 04 14 40,7 C D = 9450 km = 85,
microns sec Sk eP 15 20 38
P Z' 0,1 1.5 Gb iP 15 20 53%.4
Un iP 15 20 51.0
" 21 Up iSg 08 4% 20,3 eS 15 31 24
Ki ePg 08 39 34 iPs 15 32 34
eSg 08 39 44 Mexico (h = 80 km).
il 08 39 46,1 Magn. = 6.0 (Up,Ki).
microns sec
i 7' 1,6 1.8 " 21 TUp iPKP 16 46 47.6 C
= 90 kn = 0‘80, microns sec
Sk iSg 08 42 01.6 PKP Z' 0,6 0.9

conte conte.
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Up = Uppsala, Ki = Kiruna, Sk Skalstugan, Gb = GOteborg, Um = Unmed

i

Ka Karlskrona
1964 1964
Mar, 21 Ki iPKP 16 46 28,0 Mar. 22 Um iP 10 25 16.6
conte Sk iPKP 16 46 39.9
Gb iPKP 16 46 56.4 C n 22 Unm i(P) 12 28 48.8
Un iPKP 16 46 34,2 Mariana Islands (h = 530 km),
Ka iPKP 16 46 58.2 C
Kermadec Islands (h = 30 km), " 22 Up iP 13 51 22.8
Ki iP 13 51 24,2
" 22 TUp 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
Um iP 01 02 33,5 " 22 Sk iP 16 56 15.8
Ka iP 01 03 26,7
Kamchatka (h = 30 km), " 2% Unm iP 01 32 30.3
" 22 Ki iSn 05 29 23,9 n 23 Un eP 07 4% 53
iSg 05 29 49,5 Hindu Kush (h = 140 km),
Sk eSg 05 32 13 .
e 05 32 21 n 23  Um iP 08 08 31.0
Un eSn 05 30 05
isSg 05 30 3962 " 23 Sk iPKP 09 36 35,5
Nortgwest Russia, 6T7.4 N, Un iPKP 09 36 30.5
32.4 E, Origin time = Kermadec Islands (h = 460 km).
05 27 18, Explosion?
n 2% Ki eP 09 53 55
n 22 Unm iP 05 45 49,4 Unm iP 09 54 16,0
Ceran Sea (h = 30 km), Kurile Islands (h = 30 km).
n 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
" 22 Up 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
un 22 Unm eP 08 46 32 isP 1% 48 49.8
i 13 50 26
n 22 Up — eS 13 54 05
nicrons sec eda 13 57 08
M E 1.4 19 microns sec
M N 0.9 18 P z' 0.% 0.9
M Z 1.4 18 S N 0,3 6
Ki N 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 Um 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.



Up = Uppsala, Ki =

1964
Maxr, 23
cont.

1" 23

" 24

" 24

1" 25

n 25

cont,
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Kiruna, Sk

Ka Karlskrona
Ka iP 13 48 04,5 D
iPP 13 49 49,6

Hindu Kush (h = 130 km).
Magn, = 6.0 (Up,Ki).

Well developed higher mode
surface waves.

22 40 31

Ki eP
Unm iP 22 40 38,3
Iuzon (h = 30 km).
Unm ePKP 22 59 49

iPP 23 00 40,2
Australia (h = 30 km.)o
Up iP 02 10 50,1 D
Ki iP 02 10 19.3
Sk iP 02 10 47.5
Um iP 02 10 32,4 D
Volcano Islands (h = 180 km)..
Sk iP 08 39 24,3
Puerto Rico (h = 60 km),
Up iP 07 16 44.4
Up i(P) 11 04 04,0
Ki eP 14 55 02
Mariana Islands (h = 50 km).
Up iP 20 44 17,2
Ki iP 20 43 3044 D
Unm iP 20 43 51,9 D
Kurile Islands (h = 30 km),
Um iP 22 31 34,6

i(pP) 22 31 45,0
Japan (n = 50 ¥m).
Up iP 02 54 49,9 C

microns sec

P 7' 0,1 0,8
Ki iP 02 54 11,2 C
Sk iP 02 54 44,2 C
Gb iP 02 55 10.7
Un iP 02 54 28,1 C
Japan (h = 70 Im).
Ki i(P) 03 16 00.6
Un iP 04 38 25,2
Up iP 05 03 35,7 C

microns sec
P 7' 0.1 0.8

1964
Mar.
conte

"

n

n

n

25

25

25

25

26

26

Skalstugan, Gb = Goteborg, Um = Umed

Ki iP 05 02 56,7 C

Sk iP 05 03 29.4

Gb iP 05 03 55.8

Um iP 05 03 13,1

Japan (h = 60 km),

Ki iSn 06 01 44.1
iSe 06 02 07.6

Sk eoSe 06 04 46

Um iSn 06 02 38.4
iSg 06 03 18,4

Nort%west Russia, 68.16N,
32,4 E, Origin time =
05 59 43, Explosion?

Ki iP .10 20 39.7
Sk iP 10 20 24.0
Um iP « 10 20 41.4
Colombia (h = 50 km).
Ki iPKP 15 51 29,3
Um iPKP 15 51 35,9
Ioyalty Islands (h = 30 km),
Up iP 20 30 36,4
Ki eP 20 30 %5
Un iP 20 30 33,7
Sumatra (h = 30 km).
Ki iP 01 28 4045
i 01 28 50,9
Um iP 01 28 45.4
Panay (h = 50 ¥m).
Up —
microns sec
M E 2,5 19
M N 2,5 18
M Z 4,3 19
Ki eP 02 17 21
eSKS 02 27 51
microns sec
SKS E 1.0 6
SKS N 0.5 7
M E 2,8 17
M N 2,0 17
M Z 4.0 19
Um iP 02 17 29.9
i 02 17 59.8
iSKS 02 28 02
eP3 02 29 47
isSs 02 34 46
i 02 38 46

Mariana Islands (h = 30 km).
Magn. = 5.9 (Up,Ki)-



Up = Uppsala, Ki

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

Ka Karlskrona
1964
Mar. 26 Ki ip 05 38 58,5
Unm iP 05 39 05.1
Peru (h = 100 km).
n 26 Up iP 06 43 12.9 "
i(sP) 06 43 52,9
microns sec "
P Z2' 0.1 0.8
Xi iP 06 42 55,3
microns sec
P 7' 0.2 1.8
Sk iP 06 4% 18,7
Un iP 06 43 00,2 "
Iuzon (h = 120 km),
Magn., = 5.8 (Up,Ki). "
" 26 Um iP 07 23 08,7 "
Okhotsk Sea (h = 180 km).
" 26 Up iP 07 49 33.4
i 07 49 40.1
Gb iP 07 49 14.5
West of Portugal
(h = 30 km).,
" 26 Up iP 09 28 37,0 D "
Ki iP 09 28 22.6
microns sec n
P z' 0.1 1,0
Sk eP 09 28 43 "
Um iP 09 28 26,4

n 26 Ki iP 12 29 29,6
Um iP 12 29 34.5 C
Banda Sea (h = 160 km),
" 26 TUp _—
microns sec
M E 0.7 18
M N 0.7 18
M Zz 0.9 18
Ki —-——
M E 1.1 20
M N 0.9 19
M Zz 1,8 18
Um iPS 13 58 22
eSS 14 04 27

Mindanao (h = 60 km).
P is preceded by small-

amplitude motion, especially

clear at Um, where this
starts at 09 28 13,

Southwest of Galapagos
Islands (h = 30 km).
Magn. = 5.5 (Up,Ki).

1964
Mar,

26

26

26

26
26

26

27
27
27

27

Ki i(P) 15 44 01,8
e(sg) 15 44 49
Um i(sg) 15 46 36,0

Up eP 19 13 30
Up iP 19 48 47.0
Ki iP 19 48 05,7
Sk iP 19 48 39,1
Um iP 19 48 23,9
Japan (h = 30 km).
Up iP 20 23 56,1
Up iP 20 49 08.8
Up iP 21 40 13.7
ipP 21 40 27.7
Ki iP 21 40 15.1
Sk iP 21 40 29,6
ipP 21 40 43,3
Un iP 21 40 10.9
ipP 21 40 25,2
Sumatra, h = 60 kn
Up e(P) 00 03 09
Up iP 02 27 26,7
Up iP 04 40 45.5
ipP 04 41 13,6

microns sec
P Z' 0.1 0.5
pP Z' 0,1 0.5

Ki iP 04 40 36.9
ipP 04 41 04,6
isP 04 41 18,7
Sk iP 04 41 00,1
Gb eP 04 41 07
i 04 41 14.5
Um iP 04 40 36,7
Ka eP 04 40 55
ipP 04 41 22,5
Burma. h = 110 km
(Up,Ki,Sk,Ka),

The amplitude of pP is
approximately twice the
amplitude of P at all
stations; at Up the
amplitudes are 0,05 and
0,11 microns resp., of P
and pP on Z'.

Um eP 17 25 23
Costa Rica (h = 30 km).



Up = Uppsala, Ki = Kiruna, Sk

1964
Mar.,

27

27

27
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nn

Ka Karlskrona
1964
Up iP 17 40 20,7 Mar,
Un ip 17 40 21.9 cont.
Costa Rica (h = 30 km).
Unm iP 19 20 12,2
Hindu Kush (h = 210 km),
Up iPKP 20 40 37.7
iSKP 20 43 32,1
microns sec
PKP Zz' 0.2 0.9
Ki i(PXP) 20 40 18.9
iPKP 20 40 27.8
iSKP 20 43 10,5
microns sec
SKP Z' 0.1 1.3 "

Sk e(PKP) 20 40 33

iPKP 20 40 37.9
iSKP 20 43 25.4
Gb iPKP 20 40 47.8 C

epPKP 20 42 46

iSKP 20 43 39,1
Um i(PKP) 20 40 26,4 C

iPKP 20 40 31,8

iSKP 20 43 19.9

iPKS 20 44 10

e 20 46 10

i 20 48 41,7
Ka iPKP 20 40 50,2 C

ipPKP 20 42 55,3

iSKP 20 43 41.1

South of Fiji Islands,
h = 500 km (Gb,Ka).

As our stations are
distributed around the
caustic at around 143°,
the records display a
number of interesting
features, summarized in
the following table:

Station D PKP~(PEKP) pPKP SKP/PKP

Ki
Um
Sk
Up
Gb
Ka

cont.

o Sec ampl,ratio
134 8.9 no 2.5
139 5.4 no 242
141 5 no 2.3
144 no no 0.25
146 no weak 0,27
147 no strong 0.28

The double PKP-phase with
(PKP) much weaker than
PKP, is observed only
within the shadow zone,
(PKP) being identical with
Pg at Ki and with P{ at
Um, Sk (G. Payo Subiza &

"

Skalstugan, Gb = Géteborg, Um = Umed

27 M. Badth, Geophys. J.,

27

28

8:496-513, 1964). pPKP
emerges gradually beyond
the shadow zone., The
variation of the amplitude
ratio SKP/PKP by a factor
of 8 from within to
outside the shadow zone
is exclusively due to the
amplitude variation of
PKP, whereas SKP has
practically constant
amplitude over this
distance range.

Up iP 23 13 30,6
ipP 23 13 38,5
microns sec
pP Z' 0.1 0.7
Ki iP 23 13 27.3
Sk iP 23 13 48.6
Um iP 23 13 23,9
ipP 23 13 32,5
Ka iP 23 13 38,2
Bhutan, h = 30 km (Up,Unm).
Up iP 03 46 10.9 C
i 03 46 16
isS 03 54 21
microns sec
P E 38 16
P N 190 14
] E 430 16
S N 260 11
M E 2260 22
D = 6550 km = 59°.
Ki iP 03 45 15.3 C
microns sec
P E 37 12
P N 50 15
Sk iP 03 45 42,0 C
Gb iP 03 46 22,5 C
Um iP 03 45 4401 C
Ka iPp 03 46 34.2 C

Alaska (h = 20 km).

Magn. = 8.5 (Up,Ki).

The amplitudes given for
Up refer in this case to
Wiechert., These amplitudes
should be multiplied by a
factor about 2 to be
converted to amplitudes on
long-period Benioff (B&th,
Geofisica pura e appl.,
4%:108-130, 1959). Well
developed mantle Rayleigh
and especially Love waves
were recorded.



1964
Mar,

"

1"

n"

1

28

28

28

28

28

28

28

28
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = GSteborg, Um = Umed
Ka = Karlskrona
1964
Up iP 05 27 21,8 Mar, 28 Unm iP 05 46 47,3
Gb iP 05 27 32.9
Alaska, This is the first L 28 Ki iP 05 46 49.3
aftershock which could be
read reliably. Before that n 28 Ki iP 05 47 22,0
the traces are too entangled microns sec
to permit reliable readings. P z' 0.1 1.0
- As we found a very large Gb iP 05 48 28.4
number of Alaska aftershocks, Alaska,
which were not reported by
USCGS, we used other n 28 Um iP 05 49 41.5
bulletins for some of the
identification. " 28 Up iP 05 51 38.1
- Ki iP 05 50 43,3
Ki iP 05 28 54,3 C ipP 05 50 49.4
Alaska, microns sec
P z' 0,1 1.0
Ka iP 05 30 44.7 C Sk iP 05 51 10.6
Alaska, i(pP) 05 51 14.8
Gb iP 05 51 50.0
Up iP 05 33 42.8 C Um iP 05 51 11.6
Alaska., Alaska.
Up iP 05 41 23,6 D n 28 Up iP 05 52 37.9
Ki iP 05 40 29,1 Ki iP 05 51 43.3
Sk iP 05 41 02,5 ipP 05 51 49.4
Un iP 05 41 01.8 microns sec
Alaska (h = 30 km). pP  2Z' 0.1 1,0
Sk iP 05 52 10.5
Ka iP 05 42 45.4 ipP 05 52 16,2
Gb iP 05 52 49.8
Up iP 05 43 56,6 C Um iP 05 52 09.3
microns sec Alaska,
P z' 0.1 1.0
Ki iP 05 43 00.9 n 28 Ki iP 05 52 54,4
microns sec Um iP 05 53 25,0
P Z2' 0.4 1.5 Alaska.
Sk iP 05 43 27.7 C
Gb iP 05 44 08.0 C " 28 Um iP 05 54 22.5
Um iP 05 43 30,3 C Alaska.
Ka iP 05 44 20,2
Alaska (h = 20 km). " 28 Up iP 05 54 58,1
Magn. = 6.0 (Up,Ki). Ki iP 05 54 02,9
Gb iP 05 55 09.6
Up iP 05 46 03.3 Um iP 05 54 30.9
microns sec ipP 05 54 37.7
P Z' 0.2 1.0 Alaska (h = 30 km),
Ki iP 05 45 00.2
microns sec " 28 Sk iP 05 55 28.2
P Zz' 0.8 1.3
Sk iP 05 45 35.8 D n 28 Um iP 05 55 46.1
Gb iP 05 46 15,0 D Alaska,
i 05 46 17.9
Um iP 05 45 36.9 D " 28 TUp eP 05 56 49
Alaska (h = 30 km). cont.
Magn., = 6.4 (Up,Ki).



Up = Uppsala, Ki = Kiruna, Sk

1964
Mar,
conte

1

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 iPp
ipP
Gb iP
ipP
Um iP
ipP
iPcP
Ka iP
ipP

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

Ka

microns
0.1 1.0
05 57 01.8

Z'

05
05

05
05
06
06

05
05

56
57

56
59
00
00

59
59
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sec

23,5
20,5

03.3
21.8
0643
13.9

11,5 C
19.3

microns sec
0.1 0.6
0,2 1.0

Zl
Zl

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
36,2

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

1,5-2 sec by shorter periods

(0e6 sec),
Ki iPp
Um iP
ipP
(Alaska).
Up iP
ipP
Ki iP
ipP
Gb iP
Um iP
ipP

Alaska, h = 25 xm (Up,Ki,Um).
cont,

05

06
06

06
06
06
06
06
06
06

59

02
02

03
03
02
02
03
03
03

38,0

04.9
11.1

31,1 C
36,8
3643
43,3
42,8
0408
11.4

1964
Mar,

n

n

1"

"

n

28

28

28

28

28

28

28
28
28
28
28

28

28

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

Ki iP 06 03 25,1 D
Sk iP 06 03 52,1
Unm iP 06 03 53,1 D
Alaska.
Ki iP 06 05 38.7
Alaska.
Unm iP 06 06 41,1
Ki iP 06 07 43.5
Un 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 km (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,
Ki iP 06 12 54.0
Un iP 06 13 22,8
Alaska.
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,
Un iP 06 15 14.6
Up iP 06 18 49.2 C
microns sec
P zZ' 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
Un iP 06 18 2246 C
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = Goteborg, Um = Umed

non

Ka Karlskrona
1964 1964
Mar. 28 Ka iP 06 19 12.4 C Mar. 28 certain whether the maxima
cont, Alaska, h = 20 km (Ki), cont, (M ENZ) listed for Ki belong
Magn. = 6.1 (Up,Ki). to this shock or not.
n 28 Up iP 06 19 34,8 u 28 Sk iP 06 39 31,7
Sk iP 06 19 19.6 C
Um 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
1 28 Up iP 06 22 47.8 D Gb iP 06 42 53,1
Um iP 06 22 14.5 Um iP 06 42 14.3 ¢
ipP 06 22 21.3 Ka iP 06 43 05.2 C
Alaska, h = 30 Jm (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
ipP 06 25 06,7 n 28 Unm iP 06 42 26,4
microns sec
P Z' 0,1 1.2 n 28 Sk iP 06 43 11.3
Um iP 06 25 28.4 Um iP 06 43 12,2
Alaska, h = 25 km (Xi). Alaska.
" 28 Ki iP 06 31 45.9 " 28 Ka iP 06 45 38.0 C
Alaska.
" 28 Ki iP 06 45 51,0
" 28 Ki iP 06 33 32,0
Gb iP 06 34 37.6 n 28 Up iP 06 47 15.4
Um  iP 06 34 00,6 C ipP 06 47 26.8
Alaska (h = 15 km). microns sec
P z' 0.1 1.0
" 28 Ki iP 06 38 3843 Ki iP 06 46 21.1
microns sec
n 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
PP Z' 0,1 1,0 Um  iP 06 46 49,2
Ki iP 06 38 45,9 Ka iP 06 47 38.8
ipP 06 38 52.4 ipP 06 47 47.8
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 n 28 Um iP 06 48 57.7
M Zz 100 17
Sk eP 06 39 06 n 28 Um 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).
ipP 06 39 59.0
Unm iP 06 39 14.1 n 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 = Goteborg, Um = Umed

Ka Karlskrona
1964 1964
Mar, 28 TUp iP 06 51 33,9 Mar. 28 Ka iP 06 57 42,5
Sk iP 06 51 05.9 conte. Alaska.
Gb iP 06 51 45,9
ipP 06 51 50,2 n 28 Ki iP 06 57 12.7
Um iPp 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 0244 " 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 01 264
ipP 07 01 31.5
n 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 19,2 ipP 07 01 43,8
i 06 52 33,7 Alaska, h = 25 xm (Gb,Ka).
Alaska, :
u 28 Up iP 07 01 27.4
n 28 Sk iP 06 52 04,2 microns sec
Unm 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 km (Um). ipP 07 00 32,8
microns sec
n 28 Sk iPp 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 5344 Alaska, h = 25 km (Ki),
Sk iP 06 53 21,2 Magn, = 6,2 (Up,Ki).
Alaska,
" 28 Sk iP 07 02 08,8
n 28 Up ip 06 54 15,5 Gb iP 07 02 49,9
microns sec Alaska.
P Z' 0.9 1.5
Ki iPp 06 5% 20,7 D n 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 47+9 D P Z' 0.1 0.9
Gb iP 06 54 27.5 D Ki iP 07 02 54,7
Un iP 06 53 49,2 ipP 07 03 01,0
Xa iP 06 54 39,1 microns sec
Alaska (h = 25 km), P Z' 0,2 1l.4
Magn., = 6,7 (Up,Ki), Sk iP 07 03 21.8
ipP 07 03 27.8
n 28 Ka iP 06 53 56.1 Gb iP 07 04 01,9
ipP 07 04 0T7.9
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
ipP 07 04 19.7
n 28 Um iPp 06 55 17,8 Alaska, h = 25 Jm (Up,Ki,Sk,
Gb,Um,Ka). Magn. = 5.9 (Up,Ki).
n 28 Ki iP 06 56 28,6
microns sec u 28 Bk iP 07 03 36.3
P Z' 041 1,0

conte



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

Ka = Karlskrona
1964 1964
Mar, 28 B8k iP 07 04 06,3 Mare. 28 Ka ipP 07 19 39.2
ipP 07 04 16.0 cont. Alaska. h = 20 km (Ka).
(Alaska?.
n 28 TUp iP 07 20 35.8 D
" 28 Um iP 07 04 43,2 microns sec
P Z' 0.2 0.6
" 28 Um iP 07 05 08,5 M E 9.7 19
Ka iP 07 05 58,0 M N 18 18
Alaska, M Z 19 18
Ki iP 07 19 41,1 D
" 28 Ki iP 07 06 35,7 C ipP 07 19 46.6
microns sec
" 28 Up iP - 07 10 22,4 C P Z' 0,7 1.5
ipP 07 10 30,3 pP Z' 1.3 1.5
Ki iP 07 09 28,6 Sk iP 07 20 07.4 D
ipP 07 09 36.7 ipP 07 20 14.6
Sk iP 07 09 55,6 C Gb iP 07 20 47.6 D
ipP 07 10 03,7 iPp'p! 07 49 A4T.7
Gb i(P) 07 10 27,2 Un iP 07 20 09.9 D
Um iP 07 09 56,5 ipP 07 20 16.6
Ka i(P) 07 10 52,6 eP'P' 07 49 57
Alaska, h = 30 km (Up,Ki,Sk), Ka iP 07 20 59.2
ipP 07 21 06,2
" 28 Ki iP 07 09 53.8 Alaska. h = 25 Im (Ki,Sk,Un,
Ka), Magn., = 6.4 (Up,Ki).
L 28 Up iP 07 12 46,2
Ki iP 07 11 51.8 " 28 Um iP 07 20 49.2
Sk iP 07 12 17.7
Gb iP 07 12 58,3 " 28 Sk i(P) 07 21 01.3
Um iP 07 12 20.4
Alaska, " 28 Sk iP 07 21 40.4
n 28 Up iP 07 14 27«9 " 28 Um iP 07 24 49.5
Ki eP 07 13 34 Alaska.
Sk iP 07 14 01,1 C
Gb iP 07 14 40.1 " 28 TUp iP 07 26 35,0
Un iP 07 14 02.3 C Ki iP 07 25 40,8
Alaska. microns sec
P Z' 0,2 1.0
" 28 Ki iP 07 13 47.9 Sk iP 07 26 07.8 C
Gb iP 07 14 53.6 Gb iP 07 26 47T.4
Alaska, Um iP 07 26 09,7
Ka iP 07 26 58.9
" 28 Bk iP 07 16 54.7 Alaska., The period of P on
Alaska. 7' is slightly greater than
usual, around 1.8-2,0 sec,
n 28 Ki iP 07 17 00.2 especially clear at Up and
Ka.
" 28 TUp iPp 07 19 15.6
Ki iP 07 18 20.4 " 28 TUp iP 07 30 28.6
microns sec Unm iP 07 30 54,2
P z' 0.1 1.0 Alaska.,
Sk iP 07 18 46.8
Gb iP 07 19 27.5 " 28 Up iP 07 33 08.4
Um iP 07 18 48.7
Ka iP 07 19 34.2 C n 28 Sk iP 07 33 18.2

cont. cont.



Up = Uppsala, Ki = Kiruna, Sk

1964
Mara
conte.

"

n

conte.

28

28

28

28

28

28

28

28

28

28

28

22

Ka Karlskrona
1964
Unm iP 07 3% 15,0 Mar,
(Alaska). cont,
Up iP 07 34 32.6
Ki eP 07 33 37
ipP 07 33 44.5 "
Sk ipP 07 34 14,3
Um iP 07 34 07.1
Ka iP 07 35 03,3 "
Alaska, h = 30 km (Xi),
Sk i(P) 07 35 01,7
Alaska,
Ki iP 07 37 475 "
Sk eP 07 38 15
ipP 07 38 21.5 "
Unm ip 07 38 16.0
ipP 07 38 22.5
Alaska, h = 25 km (Sk,Um),
Up iP 07 40 53,0
Ki iPp 07 39 59.2
Sk iP 07 40 26,0
Um iP 07 40 2743 "
Alaska,
1
Up ip 07 40 55,9
microns sec
P Z' 0,2 1,0
Ki iP 07 40 01,8
microns sec
P Z' 0.7 1.5
Sk iP 07 40 28,1
Gb iP 07 41 07.,2 D n
Um iP 07 40 29.6
Ka iP 07 41 18.4
Alaska (h = 15 km),
Magn., = 6,4 (Up,Ki). )
Um iP 07 45 51.4
1"
Ki iP 07 48 18.9
Sk eP 07 48 45
Um eP 07 48 47
Alaska.
Up iP 07 49 48.7 "
ipP 07 49 54.8
microns sec
pP Z' 0,2 1.3
(Alaska).
Sk iP 07 50 03,3 D

28

28

28

28

28

28

28

28

28

28

28

Skalstugan, Gb = GSteborg, Um = Umed

Sk ipP 07 50 10,1
Un iP 07 50 01,4
ipP 07 50 10.5
Alaska, h = 30 km (Sk,Um).
Um iP 07 52 00.9
Alaska,
Up iP 07 54 11.1 C
Ki iP 07 53 16.7
Sk iP 07 5% 42.8 C
Gb iP 07 54 23,0
Un iP 07 53 43.6
Ka iP 07 54 34,5
Alaska.
ki  i(P) 07 53 37.8
Up iP 07 58 10.4
Ki iP 07 57 09.4
ipP 07 57 16.4
Sk iP 07 57 36.1
Un iP 07 57 37.4
Alaska, h = 30 xm (Ki,Um).
Up i(P) 07 58 59.2
Up iP 07 59 17.1 C
Ki iP 07 58 22,8
Sk iP 07 58 50,0 C
Gb iP 07 59 29,0
Um iP 07 58 50.9
Ka iP 07 59 40.6
Alaska (h = 15 km).
Ki iP 07 59 58.3
Sk iP 08 00 25,0
Un iP 08 00 25,9
Alaska,
Up iP 08 00 29,4
Up iP 08 02 37.5
Ki iP 08 01 43,8
Sk ip 08 02 11,2
Um iP 08 02 12,0
Alaska (h = 30 km).
Ki iP 08 04 31,1
ipP 08 04 38,5
Sk iP 08 04 57.6
ipP 08 05 04,8
Um iP 08 05 00,2
ipP 08 05 06,3
Alaska, h = 30 lm (Ki,Sk,
Um).



Up = Uppsala, Ki = Kiruna, Sk

1964
Mar,
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1
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conta
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Skalstugan, Gb = Goteborg, Um = Umed

1964
Mar,.
cont,.

Ka Karlskrona

Up eP 08 09 57
Ki iP 08 09 06.7
Un iP 08 09 34,8 C
Alaska (h = 25 km), "
Up iP 08 10 57.0
Um iP 08 10 06,9
Could be two different
shocks,
Un 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 3906
Ki iP 08 14 42,7
Unm iP 08 15 10.9 "

Alaska., An alternative
interpretation would be
that these phases are p?P
of the preceding shock,
which would mean a focal
depth of 60 km,

Ki iP 08 17
Um eP 08 18
Alaska.

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

Un iP 08 25
Alaska,

Up iP 08 37
Ki iP 08 36
Alaska.

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

35.1

03

53

n

32.7

16,1
44.8 n

31.3 C
36&0 n
01.7

28 Ka iPp 08 42 54.7
Alaska (h = 15 km).

28 TUp iP 08 44 06.4

ipP 08 44 12,6
microns sec
pP Z' 0.3 1.2
Ki iP 08 43 11,7
ipP 08 43 17:4
microns sec
P z' 0.1 1,2
pP Z' 0.4 1.2
Sk iP 08 43 38,5
ipP 08 43 44-6
Gb iP 08 44 18,0
ipP 08 44 23,9
Ka iPp 08 44 3044
ipP 08 44 36,3
Alaska, h = 25 km (Up,Ki,
Sk,Gb,Ka).

28 Up iP 08 47 29.4
Ki iP 08 46 24.1
Sk eP 08 46 50
Um iP 08 46 52.4
Alaska.

28 Ki iP 08 46 38,8
Sk eP 08 47 05
Alaska.

28 Up iP 08 49 38,3
Alaska,

28 Up iP 08 50 19.5

microns sec
P z' 0.1 0.9
Xi iP 08 49 24,9
microns sec
P z' 0,2 1,0
Sk iP 08 49 51.7
Gb iP 08 50 30.7
ipP 08 50 3%6.9
Um iP 08 49 53.2
Ka iP 08 50 42.7
Alaska., h = 25 km (Gb),
Magn. = 5.9 (Up,Ki).

28 Ki iP 08 50 25.9

28 Sk iP 08 50 41.4
Un iP 08 50 42,0
Alaska.

28 TUp iP 08 50 57.9

D



Up = Uppsala, Ki = Kiruna, Sk

1964
Mar.

"

1

n

"

cont,

28

28

28

28

28

28

28

28

28

28
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Skalstugan, Gb = GOoteborg, Um = Umed

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
Unm iP 08 56 47.9
Alaska (h = 30 km).
Unm iP 08 58 29.4
Un iP 08 59 12,3
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
Unm iP 09 05 25,9 C
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 0649
Ka i(P) 09 09 56.3
Alaska. h = 25 km (Up,Ki,
Sk,Um).,
Un iP 09 09 21.6 n
Up iP 09 11 30.9 C
ipP 09 11 39.1

cont.

28 TUp

28

28

Ki

Sk
Gb

Um
Ka

eS

UEEEREunnHddHd

iP

[N

[WRREN
o EERHHOY

ipP
iP
iP
ipP

7

microns

N

Z
Z
E
N
E
N
Z
0

09 20 04
sec
1.1 3
1.4 3
0.6 1.1
0.9 6
1.0 6
2,3 20
5.3 20
5.2 20

09 10 36,9 C
09 10 49

microns sec
N 1.2 6

N =& NN

.5 3
3 1.5
9 17

.0 20

.6 18

9 11 03,2
09 11 42.8
09 11 50.6
09 11 04.8 C
09 11 53.8 C
09 12 01.4

O U1 Ul \N

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
suggest either

waves only)
greater depth

around 60 km,

contradicted by pP) or more
likely some other reason.

Up iP
ipP
P
Xi iP
ipP
P
Sk iP
Gb iP
ipP
Um iP
Xa iP
Alaska., h
Magn. =6
Up iP
ipP
Ki iP
ipP

Z

Z

1

1

=3
+0 (

09 16 26,6 C
09 16 33.9

microns sec

0,1 0.6
09 15 32,0 C
09 15 39.8

microns sec

0.2 1,0

09 15 59,0 C

09 16 38.5 C

09 16 46,2

09 16 00.3 C

09 16 49.5 C
0 ¥m (Up,Ki,Gb).
Up,Ki).

09 24 05.,4 D
09 24 17.2
09 23 10.3
09 23 21.0



Up = Uppsala, Ki =

1964
Mar, 28
cont.

1 28

" 28

1 28

1 28

L 28

conte.
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Kiruna, Sk = Skalstugan, Gb = GOteborg, Um = Umed
Ka = Karlskrona
1964
Ki microns sec Mar. 28 Unm iP 09 44 B57.7
P zZz' 0,1 1.0 cont. Alaska., '
Sk iP 09 23 37,6 :
ipP 09 23 48,7 " 28 Um iP 09 51 23,2
Gb iP 09 24 17.4 (Alaska), ‘
ipP 09 24 29.4 L
Um iP 09 23 38,6 D " 28 Um iP 09 53 45.7
Ka iP 09 24 28.9 n 28 TUp 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 @
Um 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 46,46
Alaska (h = 25 km), '
un 28 Up iP 10 03 Q0.5
Ki iP 09 28 11.3 eS 10 11 12
Um iP 09 28 39,6 microns sec
Alaska. : P N 0,6 4
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 km (Um). M Z 5.4 17
D = 6650 km = 60°,
Ki iP 09 30 22.8 Ki iP 10 02 05,1
is 10 09 36
Un iP 09 33 23,3 microns sec
Alaska., P 7' 0,4 2.2
S N 1.6 7
Ki eP 09 35 17 M E 4.4 17
Un iP 09 35 45,0 M N 7.5 23
Alaska (h = 30 km). M z 11 2%
' D = 5850 km = 52 1/2°,
Xi iP 09 41 11.2 Sk iP 10 02 31,9 C
Alaska, Gb iP 10 0% 12,2
- ipP 10 03 20,7
Up iP 09 44 30.4 Um iP 10 02 34.1
Ki iP 09 43 36.4 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
Un iP 09 44 04,4 C long periods on Z', around
Ka iP 09 44 54,8 2 sec., '
Alaska (h = 20 ¥m),
n 28 TUp 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

Ka Karlskrona
1964 1964
Mar. 28 Un iP 10 07 13.6 Mar. 28 Ki epP 10 34 58
cont, Alaska, cont, Gb iP 10 35 59.0
Un iP 10 35 21.2
n 28 Um iP 10 07 37.6 Alaska, h = 20 km (Up,Ki).
" 28 Um iP 10 08 06,6 n 28 Unm iP 10 37 06,2
(Alaska), Alaska.,
n 28 TUp 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
Un iP 10 08 27,7 P z' 0,1 0.8
Alaska (h = 20 km), Ki iP 10 42 26,3
Sk iP 10 42 53,5
" 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
Un iP 10 19 17.0 Ka iP 10 43 43,5
Nebraska-South Dakota Alaska (h = 40 km),
(h = 15 km).
n 28 Up iP 10 45 27,7
n 28 Ki iP 10 21 38,8 ipP 10 45 34,4
Sk iP 10 22 02,7 Ki iP 10 44 33,1
Un iP 10 22 06.6 Sk iP 10 44 58,0 C
Alaska, Gb iP 10 45 38,5
Um iP 10 45 00,9
" 28 Ki iP 10 24 55.8 Alaska, h = 25 km (Up),
Un iP 10 25 25.1
Alaska (h = 20 kxm). " 28 Up iP 10 46 02,9 D
is 10 54 28
n 28 Up iP 10 28 20,% C iP'P' 11 15 03.9
microns sec microns 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' 044 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' 7 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 Z 6.5 20
D = 7000 km = 63 .
" 28 Ki 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 Um i(P) 10 31 24,0 P N 1.5 &
P 7 2.4 7
il 28 TUp 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
n 28 Up iP 10 35 47,5 u N 12 20
ipP 10 35 52,6 M z 15 19
Ki iP 10 34 52,5 D = 6100 km = 55 &

cont. cont,



Up = Uppsalay Ki =

1964
Mar,
cont.
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Kiruna, Sk =
Ka = Karlskrona
1964
Sk iP 10 45 35,8 Mar,
eP'P' 11 15 15,5
Gb iP 10 46 15,2 D
ipP 10 46 22,7
iP'P' 11 15 00.8
Un iP 10 45 37.6 D
is 10 53 49,8 n
iP'P' 11 15 12.4
Ka i(P) 10 46 24.3
iP 10 46 27,0
ipP 10 46 34,2 1
iPP 10 48 54,4
iP'P' 11 14 57.5
Alaska, h = 30 km (Gb,Ka),
Magn., = 6,5 (Up,Ki).
Up iP 10 54 03,1
Alaska.
Un iP 10 55 26,7
Un iP 10 59 15.7
Alaska (h = 15 ¥m),
1
Ki iP 11 02 54.2
Gb eP 11 03 54
Un iP 11 03 22,7
Alaska (h = 20 km).
Ki eP 11 06 26
Sk iP 11 06 51.9
Un eP 11 06 54
Alaska (h = 30 km),
1
Up iP 11 09 39.5
Ki iP 11 08 45.0 u
ipP 11 08 51,0
nicrons sec
P z' 0.1 1.0
Sk iP 11 09 12,1 ¢C n
Gb iP 11 09 51,5 C
Um iP 11 09 13.3
Ka iP 11 10 02,1
Alaska, h = 25 km (Ki). n
Up iP 11 12 26,3
Up iP 11 12 38,8
Ki iP 11 11 45.0
Sk iP 11 12 12,3
Gb iP 11 12 51.9
Um iP 11 12 14,7
Alaska (h = 30 km).
28 Unm iP 11 12 37.2

28

28

28

28

28

28

28

28

Skalstugan, Gb = Gdteborg, Um = Umed

11 16 35.4
11 17 04,2
30 km).

11 18 31,6 D
microns sec
Z2' 0,2 1.2
11 17 35.8
microns sec
Z2' 0.4 1.2
11 18 02.8
11 18 43.1
11 18 05,0 D
11 18 56.3
= 15 km).

2 (Up,Ki)e

11 19 18,1
microns sec
Z' 0,1 1.0

11 18 30.4
microns sec
Z' 0,1 1.1

11 19 01.4

(Alaska). Magn. = 5.8 (Up,

Ki i(P)
Sk iP
Un iP
ipP
Alaskaes h
Ki iP
Unm ip
Alaska (h
Up iP
P
Xi iP
P
Sk iP
Gb iP
Um iP
Ka iP
Alaska (h
Magl’l- = 6,
Up iP
P
Ki iP
P
Sk iP
Ki).
Ki iP
Ki iP
Sk iP
Alaska.
Ki iP
Sk iP
(Alaska).
Up iP
Ki iP
P
Sk iP
ipP
Gb iP
Un iP
Ka iP
Alaska, h

11 20 29.4

11 24 07.7
11 24 32,3

11 25 42,3
11 25 06.4

11 35 28,2
11 34 34,0 C
microns sec
Zz' 0,1 0.9
11 35 01,2 C
11 35 10,7
11 35 41,0
11 35 02,2 C
11 35 51,5

= 40 ¥xm (Sk).
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = G&teborg, Um = Umed

Ka = Karlskrona
1964 1964
Mar, 28 Up ip 11 k2 32,4 D Mar, 28 Up iP 12 00 19.6 C
Ki iP 11 41 37.6 ipP 12 00 26.7
Sk iP 11 42 03.6 Ki iP 11 59 25.3
Gb iP 11 42 43.4 ipP 11 59 32.2
Um iP 11 42 05.7 microns sec
Ka iP 11 42 54,5 P z' 0,2 1.1
Alaska (h = 20 km). Sk iP 11 59 51.6
ipP 11 59 58.4
" 28 Up ip 11 L3 25,2 Gb ip 12 00 31.0
ipP 11 43 54,7 ipP 12 00 37.7
i 11 47 11.6 Um iP 11 59 53.h4
iPP 11 47 21,2 Ka iP 12 00 43.1
iSKS 11 53 L6 Aleska. h = 30 km (Up,Ki,Sk,
microns sec Gb,Um).
pP Z' 0.5 2.0
PP 7' 0.2 1.L " 28 Ki iP 12 00 1k4.3
SKS E 1.1 5
M E 2.2 17 " 28 Up ip 12 13 19.7 D
(D = 10800 km = 97°). ipP 12 13 28.3
Ki iP 11 43 11.3 Ki iP 12 12 24,7
ipP 11 43 k1.9 microns sec
iSKs 11 53 27 P Z' 0.2 1.5
microns sec Sk iP 12 12 50.8
P Z' 0.2 1.b Gb iP 12 13 31.0
pP Z' 0.6 1.6 ipP 12 13 k0.2
SKS E 2.9 7 Um iP 12 12 53.3
M N 3.6 18 Ka iP 12 13 k1.9
(D = 10450 km = 94°). Maska. h = 40 km (Up,Gb).
Sk ip 11 43 30.7 ‘
ipP 11 44 o01.0 " 28 Ki iP 12 13 21.7
i 11 46 L46.2 Um iP 12 13 k9.5
iPP 11 47 33.3 Alaska.
Gb ip 11 43 38.6
ipP 11 44 10.1 " 28 Up iP 12 1k 21.1
Um iP 11 43 1k4,.8
ipP 11 43 45,7 " 28 Up ip 12 17 24.0
Ka iP 11 43 31.7 Ki ip 12 16 29,5
ipP 11 Lk 03.6 Um ip 12 16 56.9
ipPp 11 47 k1.9 Alaska.
Celebes, h = 120 km (Up,
Ki,Sk,Gb,Um,Ka). Magn. = " 28 Up iP 12 21 01.5
6.2 (Up,Ki). ipP 12 21 08.4
pP(Z') is relatively long- Ki iP 12 20 08.2
period on all our statioms, ipP 12 20 1k.5
the average being 1.9 sec, microns sec
whereas the average period P Zz' 0.1 1.0
for P(Z') is 1.3 sec. The Sk iP 12 20 35.3
ground amplitude of pP(Z') Gb iP 12 21 13.8
is on the average 2.9 times ipP 12 21 20.7
the amplitude of P(Z'). Um iP 12 20 35.6
ipP 12 20 k2.0
" 28 Ki iP 11 51 37.8 Alaska, h = 25 km (Up,Ki,
Sk ip 11 52 05.0 Gb,Um).

Alaska.



Up = Uppsala, Ki = Kiruna, Sk

196k

Mar,

cont.

28

28

Karlskrona

Up iP 12 20 49.9
Sk eP 12 20 22
Alaska.
Up iP 12 31 20.2

i 12 31 21.4 D

is 12 39 48

isecs 12 41 12

ip'p! 13 00 12.0

microns sec

P Z 3.7 6

P zZ' 1.0 1.2

S E 3.9 6

S N 13 10

s Z 3.0 6

P'P' Z' 0.6 1.5

M E 11 16

M N 21 19

M Z 19 19

D = 7050 km = 63 1/2°,
Ki ip 12 30 25.7

ipP 12 30 35

i 12 31 01

is 12 38 13

eP'P! 13 00 22

e 13 00 30

microns sec

P N 2.4 7T

P Z' 2,2 1.k

S E 8.3 11

S N 1 9

S 7Z 6.8 10

M E 1k 17

M N 16 18

M Z 29 19

D = 6200 km = 56°.
Sk iP 12 30 53.1

e(P'P') 13 00 12

ip'p! 13 00 22.6
Gb iP 12 31 32.6

iP'P" 13 00 10.3
Um iP 12 30 53.4

i(P'P') 13 00 05.h

iP'pP! 13 00 24.6
Ka iP 12 31 Lk.0

is 12 4o 41,0

eP'p!’ 13 00 01

Ka =

-29-

Skalstugan, Gb = G&teborg, Um = Umed

Alaska (h = 25 knm).
Magn. = 6.7 (Up,Ki).

At all our stations the Z2'-
records start with a small

compressional P (the

times

of which are given above)

followed within 1.1

sec on

196k
Mar.
cont.

"

"

”

"

”

cont.

28

28

28

28
28

28

28
28

28

28

28

28

the average by a much
larger dilatational P.

12 36 11.9
microns sec
P Z' 0.1 1.0

Up iP

Ki iP 12 35 17.0 D
ipP 12 35 23.L
microns sec
P Z' 0.2 1.0
Sk ip 12 35 U43.9
Gb iP e 12 36 25.h4
Un iP 12 35 45,5 D

Alaska. h = 25 km (Ki).
Magn. = 5.9 (Up,Ki).

Ki iP 12 40 51.4
Un iP 12 41 19.6
Alaska.
Um iP 12 41 hi.s
Up iP 12 42 20.8
Ki ip 12 41 20.8
Sk iP 12 41 52,0
Gb iP 12 42 31,6
Um iP 12 41 50.3
Alaska (h = 20 km),
Up eP 12 k2 39
Ki iP 12 41 48.8
Um iP 12 42 08.8
(Alaska).
Um iP 12 43 01.9
Ki eP 12 Lk 36
Um iP 12 45 08.6
Alaska.
Un iP 12 44 56,4
Alaska.
Ki iP 12 45 59.5
Sk iP 12 k6 26,2
Um iP 12 46 27.2
ipP 12 46 33.1
Alaska. h = 25 km (Um).
Ki ip 12 48 42,2
Sk iP 12 4o 09.4
Um iP 12 49 10.7
Alaska.
Up iP 12 k9 52,2
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = GSteborg, Um = Umed

Ka = Karlskrona
1964 1964
Mer. 28 Sk iP 12 k9 22,2 Mar. 28 Ki iP 13 47 51.9
cont., Um iP 12 49 22.6 Alaska.
ipP 12 49 29,1
Alaska, h = 25 km (Um). " 28 Um iP 13 52 19.k4
Alaska.
" 28 Ki eP 12 57 43
Alaska (h = 30 km). " 28 Ki iP 13 53 40.9
Sk iP 13 54 07.8
" 28 Ki iP 12 59 36.9 Um iP 13 54 08.3
Alaska, Alaska (h = 25 km)w~
" 28 Ki ip 13 03 27.3 " 28 Gb iP 13 55 09.7
Un ip 13 03 56.3 Un ip 13 54 32.1
Alaska. Alaska.
" 28 Ki iP 13 09 35.0 " 28 Um iP 13 55 k1.9
Um iP 13 10 09.1 Alaska.
Alaska.
" 28 Up iP 13 58 08.5
" 28 Up ip 13 11 18.7 ipP 13 58 12.0
ipP 13 11 24.6 Ki eP 135711
Ki iP 13 10 23.5 Sk iP 13 57 37.1
ipP 13 10 30.0 Gb ip 13 58 17.1
microns sec Un iP 13 57 38.1
pP Z' 0.4 1.5 Alaska. h = 15 km (Up).
Sk iP 13 10 50.8
Gb iP 13 11 29.9 " 28 Ki iP 14 02 43.3
Um iP 13 10 52.0 ipP 1% 02 50.3
ipP 13 10 58.4 microns sec
Ka iP 13 11 42,9 P Z' 0.1 1.0
ipP 13 11 48.9 Sk iP 14 03 10.4
Alaska. h = 25 km (Up,Ki, ipP 14 03 18.1
Um, Ka). Gb iP 1k 03 k9,2
Um iP 14 03 11.2
" 28 Ki iP 13 21 19.3 ipP 14 03 17.9
Um ip 13 21 48.0 Maska. h = 30 km (Ki,Sk,Um).
Alaska.
" 28 Ki iP 1k 03 36.3
" 28 Up iP 13 27 14,6 Um iP 14 ok 04,9
Alaska.
" 28 Up iP 13 37 43.0
Ki iP 13 36 47.0 " 28 Um iP 14 ob 34.6
microns sec
P Z' 0.1 1.0 " 28 Up iP 14 12 28,4 C
Sk eP 13 37 13 microns sec
Gb iP 13 37 5k.1 P Z' 0.1 0.6
Um iP 13 37 15.8 Ki iP 14 11 34,3 C
Alaska (h = 15 km). ipP 14 11 Lok
microns sec
" 28 Um iP 13 37 38.1 P Z' 0.2 0.8
Sk iP 14 12 01.7 C
" 28 Um iP 13 Lo 58.4 Gb iP ik 12 0.7 C
ipP 13 41 03.8 Um ip 14 12 02.4 C
(Alaska). Ka iP 14 12 51.8 C

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

1964 1964
Mar. 28 Alaska. h = 30 km (Ki). Mar. 28 Gb ip 1k 57 13.1
cont. Magn. = 6.0 (Up,Ki). cont. ipP 1k 57 22.6
Un ip 14 56 35.3
" 28 Ki ip 14 23 06.9 Alaska. h = 40 km (Gb).
Um iP 14 23 36,1
Alaska. " 28 Up iP 1k 57 39.1 C
is 15 05 51
" 28 Ki iP 1k 27 k2.2 eP'pP! 15 27 15
Sk iP 14 28 08.4 microns sec
Gb iP 14 28 48.0 P N 1.5 6
Un iP 14 28 10.3 P Z 1.3 &
Alaska (h = 20 km). P Z' 0.3 1.2
S E 2.0 9
" 28 Ki ipP 1k 30 26.3 S N 3.5 10
Um iP 14 30 54.9 P'P' Z' 0.2 1.6
Alaska. M E 3.7 -18
M N 5.1 18
" 28 Um eP 14 41 28 M Z 6.6 16
D = 6600 km = 59 1/2°,
" 28 Up iP 1k 43 35,5 C Ki iP 14 56 b45.1
Ki iP 14 42 Lo.6 C eS 15 oLk o7
ipP 14 42 u48.4 iSa 15 08 33
Sk iP 14 43 07.6 microns sec
ipP 1k 43 15.6 P N 1.6 8
Gb iP 14 43 47.5 P Z 3.8 8
Um iP 14 43 08.8 P Z' 0.3 1l.1
ipP 1k 43 16.9 S E 5.9 11
Alaska. h = 30 km (Ki,Sk, S N 3.4 94
Unm). D = 5800 km = 527,
Sk P 1k 57 11.5
" 28 ki iP 14 48 25,0 Gb i? i % g; gg:g
Sk iP 14 48 k9.7 ip'p! 15 27 09.5
Alaska.. i 15 27 28.7
" 28 Ki i(P) 14 48 38.8 eP'P! 1% 27 13
i 15 27 24.1
" 28 Ki eP 14 51 02 Ka iP 1L 58 03.L4
Um iP 14 51 30.8 Alaska (h = 10 km). Magn. =
Alaska. 6.4 (Up,Ki).
" 28 Up iP 14 56 L4,7 C " 28 Up iP 14 59 18.0 C
Ki iP 1k 55 L5,k is 15 07 35
ipP 14 55 50.9 ip'p’ 15 28 52.8
Sk eP 14 56 13 microns sec
ipP 14 56 17.8 P N 1.0 5
Gb eP 14 56 57 P Z 1.2 L
Um iP 14 56 18.2 P Z' 0.2 1.0
Alaska., h = 20 km (Ki,Sk). S N 1.4 6
D = 6650 km = 60°,
" 28 Up iP 14 57 01.1 Ki iP 14 58 22.1
Ki iP 14 56 07.2 is 15 05 46
microns sec iSa 15 10 07
P zZ' 0.1 1.0 microns sec
Sk ip 1k 56 34,1 P N 1.7 7T

cont. cont.



Up = Uppsala, Ki = Kiruna, Sk

1964
Mar,
cont.

n

"

”"

”

"

”

cont,.

28

28

28
28

28

28

28

28

28

Ka

Ki microns

P Z 2.7

P 7' 0.8

S E L.2

S N 3.5

M E 8.6

M N 6.8

M 7Z 8.7

D = 5800 km =
Sk iP 14 58

eP'P! 15 29
Gb iP 1k 59

eP'P! 15 28
Um iP 14 58

e(P'P') 15 28

ip'p! 15 29
Ka iP 1Lk 59

Alaska (h = 10
Magn. = 6.4 (Up,Ki).

Up iP
Ki iP
Sk ip
Gb iP
Um iP
Ka iP
Alaska.
Ki i(P)
Unm ipP
Alaska.,
Um iP
ipP
Alaska.
Ki iPp
Sk iP
Um iP
ipP
Alaska. h
Up iP
Ki iP
Sk iP
Um iP
Alaska (h
Um iP
Alaska.
Up iP
Ki iP
Sk iP

30

15

km).

15
15
15
15
15
15

15

15

15
15

15
15
15
15
km

15
15
15
15

10
10
10
11
10
11

10

17

20
20

29
30
30
30
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Skalstugan, Gb = Goéteborg, Um =

Karlskrona

55.3
22.8
23.7
30.6

(Um).

32
31
32
32

km)'

15

15
15
15

36

37
36
36

39.6 C
Lh.5
11.3
13.3

36.L

1964
Mar.
cont.

"

"

"

"

"

"

”

"

"

"

cont.

Umed

28 Gb iP 15 37 39.3 C
Um iP 15 37 01.0
Alaska (h = 30 km).

28 Ki iP 15 40 14,3
Alaska.

28 Um iP 15 43 51.5
Alaska.

28 Ki iP 15 L4k 06.2
Alaska (h = 30 km).

28 Up iP 15 46 Lo,0
Ki iP 15 45 45,8

ipP 15 45 52.1

microns sec

P Z' 0.1 1.2

Sk eP 15 46 12
Um iP 15 46 13.7
ipP 15 46 21.2
Alaska. h = 30 km (Ki,Um).

28 Um iP 15 49 50.3
Alaska (h = 30 km).

28 Up iP 15 54 07.3
Ki eP 15 53 14
Um iP 15 53 Li.k4
Alaska (h = 30 km).

28 Ki iP 15 55 18.8
Um iP 15 55 L6.6
Alaska.

28 Up iP 16 02 05.3
Ki iP 16 01 10.8
Gb iP 16 02 17.3
Um iP 16 01 39.1
Alaska (h = 20 km).

28 Um iP 16 05 07.8
Alaska (h = 10 km).

28 Ki iP 16 14 ok k4
Um iP 16 14 32.6

ipP 16 14 38.1
Alaska. h = 20 kn (Um).

28 Up ip 16 19 10.5

28 Um iP 16 19 29.1
Alaska.,

28 Ki iP 16 20 25.9



Up = Uppsala, Ki = Kiruna, Sk

1964
Mar.
cont,

"

”

"

"

”

"

"

"
"

"

28

28

28

28

28

28

28

28

28
28
28

Um iP
Alasks.
Ki eP
Sk iP
Um iP
Alaska.
Ki eP
Um iP
Alaska.
Ki eP
ipP
Sk e(P)
Um eP
ipP
Alaska. h =
Up iP
Ki ipP
Sk iP
Um iP
Alaska.
Up iP
ipP
Ki iP
ipP
P
Sk iP
ipP
Gb iP
ipP
Unm iP
ipP
Ka iP
Alaska. h =
Sk,Gb,Unm).
Ki iP
Sk iP
Um iP
Alaska.
Sk iP
Un iP
Alaska.
Um iP
Um iP
Um iP

Ka

16

16
16
16

16
16

16
16
16
16
16
30 km

16
16
16
16

16
16
16
16

20

26
27
a7

31
31

35
35
36
36
36
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Skalstugan, Gb = Géteborg, Um = Umed

Karlskrona

5h.7

50
17.9
19.2

19
46.9

L6
54,6
26
13
18.7

(#¥i,Um).

38
37
37
37

5k
54

26.2
31.0
57.8
59.9

45,5 C
52.0

53 50,4 C

53

57.0

microns sec
zZ' 0.1 1.0

16
16
16
16
16
16
16
25 km

17 08 11.8

17 15 k2.5

17 23 23.4

cont.

196k

Mar.

"

"

"

”"

"

28
28

28

28

28

28

28

28
28

28
28

28

Un iP 17 24 20.2
Ki iP 17 24 10.8
Ka ip 17 25 35.9
Alaska (h = 30 km).
Un iP 17 36 19.7
Alaska.
Ki iP 17 45 55.5
Sk iP 17 46 22,3
ipP 17 46 27.8
Um iP 17 46 23.7
Alaska, h = 20 kn (Sk).
Up iP 17 49 L1.2
Unm iP 17 49 1k4.9
Alaska,
Ki iP 17 56 23.9
Sk iP 17 56 5T7.6
ipP 17 57 06.3
Un iP 17 56 52.9
Alaska. h = 30 km (Sk).
Up iP 18 00 13.1
ipP 18 00 19.8
Ki iP 17 59 19.3
ipP 17 59 25.8
Sk ip 17 59 46.1
ipP 17 59 52.k4
Um iP 17 59 47.5
ipP 17 59 53.9

Alaska. h = 25 km (Up,Ki,
Sk ,Um) .

Ki iP 18 00 22.3

Sk iP 18 00 36.1
ipP 18 00 43.7

(Alaska).

Um iP 18 02 48,5

Um iP 18 12 36.5

Alaska.

Up ip 18 13 57.8
ipP 18 14 o02.5

microns sec

pP Z' 0.1 1.1
M N 0.8 20
M Z 0.9 19

Ki iP 18 13 ok.2
i 18 13 08.5
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = G&teborg, Um = Umed
Ka = Karlskrona

1964 1964
Mar. 28 Ki eS . 18 21 09 Mar. 28 Um ip 19 33 12.9
cont. b Z0 0.1 1.k " 28 Ki @ ip 19 38 27.2
M N 1.3 20 Alaska (h = 20 km).
M Z 1.9 20 " 28 Um iP 19 39 31.8
Sk iP 18 13 30.5
ipP 18 13 35.2 " 28 Up i(P) 19 55 40.8
Gb  i(pP) 18 14 13.4 Ki ip 19 55 00.2
Um iP 18 13 31.k Un ip 19 55 27.7
ipP 18 13 36.3 Alaska (h = 20 km).
Ka e(pP) 18 14 25
Alaska. h = 20 km (Up,Ki, " 28 Ki iP 20 14 47.9
Sk,Um). Un ip 20 15 16.6
Alaska (h = 30 km).
" 28 Up iP 18 16 39.6
Ki ip 18 15 b45.1 " 28 Up ip 20 25 00.7
Sk ip 18 16 12.1 Ki iP 20 24 37.9
Um ip 18 16 13.3
Alaska. " 28 Um iP 20 35 15.7
" 28 Um ip 18 22 07.8 " 28 Up iP 20 39 13.2
Alaska. iPa 20 42 58
e 20 47 00
" 28 Ki ip 18 33 L4k.9 is 20 47 27
Um iP 18 34 0k4.3 iSeS 20 49 05
(Alaska)., i 20 49 58
e(P'P') 21 08 32
" 28 Um iP 18 35 55.3 ipP'p! 21 08 43.3
mierons sec
" 28 Ki iP 18 k9 35.1 P N 2.0 3
Un ip 18 50 01.9 P Z 3.0 3
Alaska. P z' 1,0 1.0
S N 4.9 10
" 28 Ki iP 18 56 13.3 P'P' Z' 0.1 1.5
Alaska (h = 20 km). M E 12 22
M N 1k 19
" 28 Up ip 19 12 31.k M z 18 23
Ki  iP 19 11 37.9 D = 6650 km = 60°.
Um  iP 19 12 06.h Ki ip 20 38 17.7 C
Alaska (h = 15 km). iPP 20 4o 2k
is 20 45 45
" 28 Ki iP 19 13 01.2 iSes 20 L48 12
Alaska. microns sec
P E 1.0 5
" 28 Sk eP 19 17 23 P N 3.8 10
P Z T.4 9
" 28 Ki iP 19 20 20.8 P Z' 1.5 1.0
Un iP 19 20 49,2 PP N 4.1 11
Alaska., PP Z 7.1 11
S E 4.2 9
" 28 ki ip 19 30 3k.k ) N 7.1 10
ipP 19 30 k.9 S Z 3.4 8
Sk i(pP) 19 31 11.8 M E 2 16
Un iP 19 31 03.1 M N 27 =21
" ipP 19 31 13.1. M Z 39 20

Alaska. h = 40 km (Ki,Um). cont.
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = Gdteborg, Um = Umed

Ka = Karlskrona
1964 1964
Mar. 28 Ki D = 5800 km = 52°, Mar. 28 TUp ip 22 19 52.1
cont, Sk iP 20 38 Lk4,1 Ki iP 22 19 06.9
is 20 46 36.L Um eP 22 19 35
e(P'P') 21 08 39 Alaske (h = 30 km).
ip'p! 21 08 50.0
Gb iP 20 39 24.2 D " 28 Ki iP 22 22 51,2
ip'p! 21 08 k0.6 Unm iP 22 23 23.7
Un iP 20 38 46.3 D Alaska (h = 25 km).
i(p'pP') 21 08 40,5
ip'p? 21 08 50.2 " 28 Up iP 22 26 26.5
Ka ip 20 39 35.5 Ki iP 22 25 31,5
Alaska (h = 4O km). Um iP 22 26 00.0
Magn. = 6.8 (Up,Ki). Alaska (h = 30 km).
" 28 Um iP 20 50 17.3 C " 28 Ki ipP 22 31 11.0
Alaska, Unm iP 22 31 39.6
Alaska (h = 15 km).
" 28 Um i(p) 20 51 05.9
" 28 Up iP 22 39 06.6
" 28 Um  iP 20 53 03.9 v ipP 22 39 12.1
microns sec
" 28 Um ip 20 57 51.3 M E 1.1 22
Alagka,. M N 1.9 19
M Z 1.4 18
" 28  Um iP 21 ok 47,5 Ki iP 22 38 11.7
Alaska. ipP 22 38 18.1
microns sec
" 28 Um ip 21 14 16.6 P Z' 0.1 1.1
ipP 21 1k 24,0 M E 1.2 18
(Alaska). M N 1.2 20
M Z 1.3 18
" 28 Ki iP 21 24 41.0 Sk iP 22 38 38.2
Sk ip 21 25 08.0 ipP 22 38 45,1
Un ip 21 25 09.8 Gb ip 22 39 18.2
Alaska (h = 25 km). ipP 22 39 24,4
Um ip 22 38 39.9
" 28 Ki iP 21 38 07.1 ipP 22 38 L6k
Um iP 21 38 L6 Ka iP 22 39 29.1
eS 21 46 36 ipP 22 39 35.5
Alaska. Alaska. h = 25 km (Up,Ki,Sk,
Gb,Um). Magn. = 5.6 (Up,Ki).
" 28 Um iP 21 4o 07.8 In this case P and pP are of
Alaska. comparable amplitude and of
opposite phase. Variations of
" 28 Ki iP 21 47 05.9 the asmplitude and phase
i 21 47 17.3 relationships of P and pP as
Alaska (h = 20 km). well as of the first motion
of P among the Alaska after-
" 28 Up iP 22 08 24,6 shocks reflect corresponding
Ki iP 22 07 30.4 variations in the orientation
Sk iP 22 07 57.1 of the fault planes and the
Um ip 22 07 58.h4 slip motions.
Alaska (h = 30 km),

" 28 Up i(P) 22 39 19.8
" 28  Um iP 22 12 22.9



Up = Uppsala, Ki = Kiruna, Sk

1964

Mar.

"
"

"

”

"

"

"

”

28

28

28

28

28

28

28

28
28

28

28
29

29

Ka Karlskrona
Sk iP 22 39 30.2
ipP 22 39 37.0
(Alaska).
Ki iP 22 55 59.0
Sk iP 22 56 25.1 C
Gb iP 22 57 05.5
Um iPp 22 56 27.8 C
Alaska (h = 30 km).
Um ip 23 07 48.7
Ki iP 23 08 1L4.8
Alaska.,
Up i(P) 23 25 29.5
Ki iP 23 24 21,1
Um iP 23 24 49,0
Alaska (h = 30 km).
Ki iP 23 25 46.9
ipP 23 25 52,4
Sk iP 23 26 19.0
Um iP 23 26 21.3
Alaska, h = 20 km (Ki).
Up iP 23 34 59.1
Ki ip 23 34 03.9
Um iP 23 34 32.7
Alaska (h = 30 km).
Ki iP 23 53 50.6
Ki ip 23 55 30.5
Sk eP 23 55 58
Um iP 23 55 58.4
Alaska.
Up iP 23 56 43,9
ipP 23 56 49.6
Ki iP 23 55 50.0
ipP 23 55 55.h4
Sk iP 23 56 17.0
Gb ip 23 56 54.9
Um iP 23 56 18.2
ipP 23 56 23.6
Maska. h = 20 km (Up,Ki,Um).
Ki ip 23 56 49.8
Um -~ iP 00 07 36.0
Alaska.
Um ip 00 20 40.3
Alaska.
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Skalstugan, Gb = Gdteborg, Um = Umed

1964

Mar.

”

"

"

"
”

"

7"

”

”"

cont.

29

29

29

29

29

29
29

29

29

29

29

29

Up ip 00 22 55.0
Up iP 00 23 Ok.1
Ki eP 00 22 11
Sk iP 00 22 33.6
Gb ip 00 23 16.2
Unm iP 00 22 3L4.8
ipP 00 22 38.0
Alaska. h = 15 km (Um).
Ki eP 00 24 22
ipP 00 24 28.5
Um iP 00 24 52,3
Alaska, h = 25 km (Ki).
Ki ip 00 24 53,3
Sk iP 00 25 20.7
Um iP 00 25 21,0
Alaska,
Ki iP 00 30 25.2
Um ipP 00 30 53.3
Alaske (h = 30 kn),
Um iP 00 35 56.2
Alaska.
Um iP 00 53 23.6
Ki iP 01 00 15.0
Un eP 01 00 k2
ipP 01 00 LT.h4
Alaska. h = 20 km (Um).
Un iP 01 01 25.9
Alaska (h = 30 km).
Up iP 01 03 30.0
ipP 01 03 ko,7
Ki iPp 01 02 35.8 C
Sk iP 01 03 02.4
Unm iP 01 03 03.3
ipP 01 03 13.8
Alaska. h = 40 km (Up,Um).
Ki iP 01 05 09.7
Un iP 01 05 38.0
Alaska.
Ki iP 01 16 42,8
Un iP 01 17 11.4 D
Alaska.
Up iP 01 19 L4k,0 D
microns sec
P Z2' 0.2 0.7
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = GSteborg, Um = Umed

Ka = Karlskrona
1964 1964
Mar., 29 Up microns sec Mar. 29 Sk iP 01 40 19.8
cont. M N 0.8 19 ipP 01 40 27.1
Ki iP 01 18 48.4 D (Alaska).
eScS 01 28 52
eSa 01 30 3k " 29 Up iP 01 42 47.5
microns sec
P Z' 0.6 1.k " 29 Un iP 01 L7 1Lk
M E 0.7 15
M N 0.9 19 " 29 Unm iP 01 49 19.9
M Z 1.4 19
Sk ip 01 19 15.2 D " 29 Up iP 01 58 51.5 C
Gb iP 01 19 55.7 microns sec
ipP 01 20 02.7 P Z' 0.1 1.0
Um iP 0119 17.1 D Ki iP 01 57 57.3 C
Ka ip 01 20 06.9 microns sec
ipP 01 20 12.8 P 2' 0.2 1.0
Alaska. h = 25 km (Gb,Ka). - 8k iP 01 58 2k, k4 ¢
Magn. = 6.4 (Up,Ki). Gb ip 01 59 03.4 ¢
Exceptionally small surface Um iP 01 58 25.2 C
waves at Up and Ki. Ka iP 01 59 13.7
Alaska (h = 20 km). Magn. =
" 29 Up iP 01 21 21.k 5.9 (Up,Ki).
" 29 Gb i(P) 01 59 27.2
" 29 Um iP 01 29 05.2
" 29 Ki eP 02 02 1k
" 29 Ki iP 01 31 56.9 Um iP 02 02 41,4
Um ip 01 32 27.1 Alaska.
Alaska.
" 29 Ki eP 02 15 05
" 29 Ki iP 01 32 24.3 Alaska.
" 29 Up iP 01 39 57.2 D " 29 Up iP 02 18 13.2 C
ipP 01 %0 0k.3 Ki ip 02 17 19.3
microns sec Sk iP 02 17 k6.2 C
P Z' 0.2 1.0 Gb ip 02 18 25.1 C
M N 0.7 17 Um iP 02 17 k7.3 C
Ki iP 01 39 03.1 D Alaska (h = 20 km).
ipP 01 39 10.k4
microns sec " 29 Ki eP 02 23 17
P Z' 0.3 1.0 Um eP 02 23 L5
M Z 1.0 16 ipP 02 23 51.4
Sk iP 01 39 29.7 D Alaska. h = 25 km (Um).
Gb iP 01 40 09.2
ipP 01 k40 16.2 " 29 Up ipP 02 26 48.k4
Um iP 01 39 31.3 ipP 02 26 5h.5
ipP 01 39 37.9 Ki iP 02 25 52.7
iP'p! 02 09 11.2 Sk iP 02 26 19.3 C
Ka ip 01 40 20.8 ipP 02 26 26.0
ipP 01 40 27.2 Gb iP 02 26 58.3
Alaska. h = 30 km (Up,Ki, Um iP 02 26 20.8
Gb,Um,Ka). Magn. = 6.3 ipP 02 26 28.5
(Up,Ki). Alaska. h = 30 km (Up,Sk,Um).
Exceptionally small surface
waves at Up and Ki. " 29 Up ip 02 29 25.8 C

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

Ka = Karlskrona
1964 1964
Mar., 29 Ki iP 02 28 30.9 Mar. 29 Ki eP 03 34 30
Cont. Sk iP 02 28 56.9 Um eP 03 35 03
Gb ip 02 29 37.k Alaska (h = 15 km).
Um iP 02 28 59.1
Alaska (h = 20 km). " 29 Ki iP 03 k42 53.9
Sk iP 03 43 21.5
" 29 Up iP 02 30 28.5 Alaska.
i 02 30 L41.5
Ki iP 02 29 35.2 " 29 Up iP 03 48 36.3 C
Um iP 02 30 03.5 Ki iP 03 47 40.9 C
Alaska. ipP 03 47 52.8
microns sec
" 29 Up iP 02 35 53.3 P Z' 0.1 1.0
Ki iP 02 34 58,9 Sk iP 03 48 07.7 C
microns sec ipP 03 48 19.5
P Z' 0.1 1.2 Gb iP 03 48 L48.4
M N 0.6 16 ipP 03 48 59.8
Sk iP 02 35 25.7 Um iP 03 48 09.7 C
Gb iP 02 36 05.0 ipP 03 48 21.1
Um iP 02 35 27.1 Maska. h = 50 km (Ki,Sk,Gb,Um)
Alaska (h = 20 km).
" 29 Sk iP 03 59 37.5
" 29 Sk i(P) 02 36 18.5
" 29 Up iP ok 02 35.1
" 29 Ki eP 02 41 12 Ki iP ok 01 39.9
ipP 02 41 17.5 Unm ip o4 02 08.6
Um eP 02 41 39 Alaska (h = 15 km).
Alaska, h = 20 km (Ki).
" 29 Um eP o4 08 02
" 29 Up iP 03 06 L47.7 Alaska.
Un iP 03 06 20.6
Alaska, " 29 Ki eP o4 10 35
Um iP ok 11 03.2
" 29 Um iP 03 11 08.0 Alaska (h = 15 km).
Alaska,
" 29 Up ip ok 22 19.8
" 29 Up iP 03 17 24.9 ipP ok 22 23.8
ipP 03 17 32.0 microns sec
i 03 17 38.7 pP Z' 0.2 1.2
microns sec Ki iP ok 21 24.8
pP Z' 0.1 0.5 ipP ok 21 29.0
Ki iP 03 16 30.1 microns sec
ipP 03 16 35.9 pP Z' 0.5 1.5
microns sec Sk iP ok 21 50.9
P zZ' 0.1 1.0 Gb iP ok 22 30.7
Sk iP 03 16 56.8 ipP ok 22 35.2
ipP 03 17 03.4 Um ip ok 21 53 .3
Gb  iP 03 17 37.2 18 ok 29
ipP 03 17 3.3 Ka <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>