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L964
Um iP 05 25 r2.4 Jan. L Um iS t7 4i i71 05 -2, 42a4 cont, lSS I7 50 20
Japan (b = 5o lm). Ka ep t7 ,g oD

Kurlle Isla^nds. h = 50 h
K1 tP L2 35 46"0
Um eP L2 75 50
Band.a Sea (h = 1oo h).

Kt 1PKP 16 08 50,5
Sanclwich IsLanrls
(tt = to lm).

Up 1? L7 77 41,2 c
eS 17 46 44

micróns sec
P 'Zt O,I 0o8
s82,5 15
sN1.9L2
MEIIr.7
M II 7"5 t7
M Z 7.1 20..
D = 7550 lo = 68-.

K1 lP t7 t6 
'4"9 

C rf

15 r7 45 10
lScS L7 46 43

m:Lcrong sec
P22.710
P Zt O,4 0.8
s E 7,2 15
sN1.g]-.2
uE2l.].B

Up
Ki
sk
Gb
Itn
Ka

t964
Jant.

uN8.416
u22020
D = 6800 kn = $]o. tt zsk 1P t7 77 72;5 C

eb lP L7 5B A3-4
Un tP t7 t7 ]-:6;t c

lpP I7 37 29a6
rPa 17 41 19

(u.).
lllagn, -- 6., (Uprff).

r 1 Kl 1P 2t t4 40.6
Un lP 2T L5 Oz,L
Kuri].e Islantts (tt = 4O l*).

ft 1 Um e 22LO22
l(Ss) 22 LO 74.O

I Up tP 22 5, 24.9
K1 j.P 22 52 t8.1

nlerong sec
P ',Zt 0.1 r.0

sk lP 22 55 14-O
Um iP 22 52 ,9.9
Kurl]-e Island.s (fr = 5O lm)"

1 Up 1? 23 5L 41.7 D
lpP 27 5l r5-9

K1 l.P 2t 5A 54,5
ipP 25 51 06.9

nLcrons sec
P 'zt 0" 1 1.0

Um 1P 27 5L L5.9
i-pP 27 5L 28,2

Kurile Isla"nds, h = 50 h
(UprKtrUn).

Up lP 05 L2 20.0 C
rnlcrons sec

P Zt O.1 O,5
K1 iP 05 L1 25;7 C

sk r_? 05 L2 o5.8
eb 1P o, L2 41,O



Up = Uppsalar Ki = Kirunar

-2-
Skalstugan, Gb = Góteborg, Um = Umeà
Karlsleona

].;964
Jan

Sk=
Yta. =

L964
Jan. 2
cont.

Um iP 05 11 51,8 C

Ka iP 05 L2 44,5
Kanchatka (tt = 4o an),

Up 1P LO 50 59"5
Kj- íP ro 50 34.5
Um e? lO 50 4t
Fomosa (n = ,o t n).

t2 51 25
12 5L 5L.7

Up iP 16 28 l-9.0
ipP 16 28 33,L

Um iP L6 27 ,+;2
ipP 16 28 0813

Kurile Islantls. h = 60 Im
(uprum).

Up e? 05 tL 20
Í 05 3t 26.r

Ki iP 05 30 25.7
sk iP 05 ,1 02,8
cb i? 05 7L 10.4
Un iP 05 ,O 5L.4

1 05 70 56,7
Ka 1P 05 1L 44,8
Kamehatka (U = tO tor).

Up lP L7 35 57,.9
Ki 1P t7 36 06.6
sk iP L7 t6 21.2
Um 1P U 75 56.6
Hinctu Kush (h = 230 1o)-

Kl 1PKP O' t9 02;O
1 05 39 O5,g

Chile (tr = 6o to).

Up i? 16 56 1.4"9
Formosa (rr = 1o tm),

4KieP
i

Up 1P L6 44
i ].644

Kl iP L6 45
Um iP 16 44
Ka i? L6 45
Hindu Kush (tr = 120

Um iP 09 08 ,6,0 C

Japan (n = ,o tt),

Up iPP 10 11 28.5 D

i ro 31 4o.5
ix 10 3r 57*5
i tO 72 O1'.9

microns see
PKP Zt O.4 1"0

K1 r(prr) 1o 7L 26;2
Gb i?KP TO 3L 

'7,6i 1,o 3r +9.4
1X tO t2 O2,'

Um 1PKP 10 11 15'8 D

1 LO 71 3O.2
Ka j.?KP LO 7L 79,5 D

i to 7t 5]-.4
iJ( to ,2 o4.1

Ke:madee Islands
(ft = tO t*).
The phase X appearing 25
sec after PI(? (UprGbrKa)
could be pPKP or PIG of
another shock in the same
area,

1? oo 40 27,6

L2 LO 50;6
L2 Og 56"9
L2 LO 27
12 LO 2r.B
L2 tL t7.5

56,6
58.1
05.2
54.9 C

OT. J
h).

Up l-P I7 tI 37.2 D

microns sec
P 'Zt O.2 0.9

K1 1P t7 30 44,r
microns sec

? 'zt 0.1 l-,0
sk i? L7 3L l.B,z
Gb lP L7 7L 55,e
Un iP 17 31 09'B
Ka ep L7 72 OI
Aleutian Islantls
(n = 1o to).

Um 1P LA 3L 2?,7

Up tPiCP 2L 4t L7,2
isKP 2L 46 04,r

mlerong sec
PKP Zt 0"1 0.6

Ki eSfiP 21 45 4l-'
Gb 1PKP 2t 45 27,O
Un 1PICP 21 43 o7;8 c

i 2L 45 I3;8
Ka l?KP 21 45 25,4
Fiji IsJ.ands (tr = 5eo m),

Up lP
Ki iP
sk e(P)
Um i?
Ka i3
.A.leutian Islands
(rr = 6O lcn).

Up eP L' 04 49



-v-
Up = Uppsalar Ki = Ki.rrrnar Sk = Skalstugan, Gb = Góteborgl Um = Umeà

Ka = l(s3lskrona

1964
Jan.

L964
Jan. i?Up el L7 50

microns sec
MEl.520
MNT,9 19
M 7' t-O 25

Macquarie fslancl
(rt = to u)-

18 01 4+.8 C

Aleutian Islands
(n = ,o m),

Up 1P Le 47 L4;2
ipP LA 47 52.9

ulcrons sec
? 'zt 0.1 L.2

Ki 1? 18 47 20,7 C

sk ÍP L8 47 05.2
Gb i? re 47 01.0 c
Um 1P IA 47 2O.9
Peru, h = 150 hn (Up).

Up ePKP 0O 04 50- i(PP) oo oj 26,3
ePS 00 15 04
1PKKP OO t5 

'5,4ÍrlcrÒns sec
(rp) z L.5 6
ME4.T18
MN5,O22
MZ5.B22

K1 e(ple) oo 04 5?
1PKP 00 05 04,9
r(PKr(?) oo 15 LB"7
e?S OO 16 16

mlcrons gec
ME6;118
M N 5.O 18
M 25.4L7

Sk ePI(P 0o 04 58
I 0o 05 07,4
r(pice) oo r-5 tz-L

eb i oo 05 18,8
i ooo552

Um i?KP OO 05 01.7
1P? OO 05 56..4
islffs 00 12 51
e OoL577
i(prccp) oo 15 76,q
iPS OO 15 39
iss oo 22 12

Ka i(pliP) oo 04 ,5.7
Prince Edwaid Islands
(n = 3o m).
Magn, = 6.6 (Uprfi),

RnrkJ r Islands (n = ttO m).
Magn, = 5.8 (uprKi)-

Up 06 06 L7,B
microns sec
'Zt O.2 0r8

a6 05 5O.7 C

microns sec
zt 0,1 L,7

06 06 20.o c
06 06 39,.7 C

06 06 oo.9
06 06 17,1
05 15 18

?
IP
j.?
iP
Í
j.S

ePKP 14 50 05
ePICP L4 49 ,5
e 145005
iPKP 14 49 48.5

i? L5 14 
'A,51 15 14 56,1

mierons gec
P Zt 0.1 O.8
i? r, 14 3e.5
i 15 L4 44,4
1? L' L5 07.6
iP t5 14 37,8 C

i L5 L4 47,6
iP 15 15 09,6

Sinkiang, Chlna (t = 1O t*)"

iP 2t 55 59.6 C

i 271616
eS oO 04 36

microng secP nt orl 0"5
q ,1T n Fì 'l 7r

t.Í E 7.6 23
MNLt"22M Z 14 22 .n
D = 7150 }<n = 64à-.
i? 25 55 08.4 C

microns sec
MEl12Ll.[ N 7.9 23
l,Í 7, L7 22
iP 27 55 46,7
iP 23 56 27-,5
i 27 57 25,5
iP 27 5' 31.9 C
iPc? 23 56 15.6i?a 27 \A 19ÍS* óó ó3 3o
e? 23 56 24

Kamchatka (fr.= 5O lo).
Magn, = 6,0 (UprKi).

i? 00 58 55-B
i 00 b8 56.9

iP A7 02 55.3 C

P
Ki if

sk
Gb
UmUp

6up
SK

Up

Ki

SK
Um

Up

Ki

SK
tfu

Um

Up

Up



Up = Uppsala,

-4-
Ki = Klrtma; Sk = Skalstugan,

Ka = l(a3lslcona
Gb = gi;1eborg, Um = Umeà

].;964
Jan, 7
cont,

ePGbot
o,

Sk eP
Um iP

L964
02 55 Jan-
02 38,2 C

tl

07 05 t3

Up lP Ot lO 27.4
i of Lo 42;2

Kí i? of 09 40.6
mi crons gèc

P Zt 0.1 L1
Un i? 07 A9 5B,O'lpP 01 IO L3.6
Japan,h=6Ou(Un).

Um eP Ot 48 53

Up 1? 05 00 42,0
Sk eP 05 o0 59
Tibet (ft = 5O tr).
Up tP OA 57 29,7
Ki lP @ 56 76"7

micrÒns see
P Zt O,L 1.O

Um i? oa 57 ot,4
Aleut1an Islantls
(u = eo tn),
Ki iP 20 12 L7.5
[adzhik sSR (h = to kn).

Up eP 2L O, 04
Ki i? 2L 05 O3.t C

Um iP 2L O, Ol-.7
Swnatra (n = 9o t*).

Up iP 10 1, 58.2 C

Ontarj-o-Quebee
(rt = 3o m).

Up iPK? 12 17 55.5
rònea Islands (ir = ,o tm).

Up iP
iS
iScS

P
M

M

M

D=
Ki iP

eScS

P
u
M

M

iP
iP
1P

10 Up e?

10 Up iP
Greece (h =

10 Up iP
e(s)

P
(s)
M

M
M

Ki iP
is

P
ù

rB 42 4g.g
tB 51 42
rB 52 43

nicrons sec
zt 0.1 0,5
8L219
N2420
z 27 19^

T55O 15o = 68".
L8 42 O2"7
L8 52 07

m.icrons sectzt o. 1 1.0
E1?L7
N2219
z34 L9

IB 42 4L,O
L8 47 rO.5
rB 42 24,6

oo 19 28

03 t9 r6.t
15 lm),

05 01 56.'
05 11 18

microns gec
'zt o.1 0,9
EL;26
E 6.1 2r
N1022
z 9.1 25

05 0t L3"4
05 09 40

mi crong sec
'zt o, 6 0.9
NT.79

ipP L8 42 14,9
ePa 18 46 16
eS 18 50 51

Ka iP 18 4, 11.1
Kr-rri1e Islands" h = 4O kn
(ur). trflagn, = 6.2 (uprKi),

19 og 26,L D

c

SK
Gb
Um

Up eP
Ki i?
sk iP

t3 57 2B
r, 52 35.2
Lt rt 09.6

Aleutian Islands
(tr = lo tm),

Up i.P 20 OB 54,8

Up i? 20 59 22.2 C

Up j-P 20 46 18.2

Up iP 22 44 22,1
Ki eP 22 44 12
Celebes (n = 9o tn).

i3 00 00 20,2

19
22.O

02 32 58,O
02 75 O2,4

mi erons gec
'zt 0.1 0.5

Up

9up
9Up 02 29

02 29
eP
i
1P
l-

Up



Up = Uppsa1a, Ki = Klrunae Sk = Skalstugan, Gb = Gdteborg, Um = Umeà
Ka = Karlslcona

l-964
Jan 10 Ki microne sec
sont,UE1019

MNB,819
M Z 9.7 18 

,n
D = 6900 lm, = $l-,

L964
Jan, LZ Um iS
cont, Ka iP

iP
iP
iP

14 up i?
Gb iP

sk íP 05 01 48,1 C

Gb j-P 05 oz L7,6 c It

i 05 02 52.r
Um i.P 05 01 32.5 C rl

i(pp) oi oL 4z,g
is 05 10 L2' il

Ka iP 05 02 L5.9
Japan (t. = lo iro),
Magn = 6.2 (uprri).

10 Ka lP 07 45 tB,9

Up 1" LL 07 44,7
Um i? IL 03 19.2
Kurile Islancls (t, = 3O 1m),

Up 5.P 12 07 34,.I
Kurj-le Islands (n = eO lm)"

12

Aleutian Islantls
(tr = ,O nn).
Nlagn. = 5.8 (Uprf1).

up r(r)
Up 1P

up i?

?

t(pP) 12 5t 09,6
Ka i? 12 52 2B,B C

Iran (tr = 70 km),

Up iP 02 O7 I7,-3 D

Up i?I{P 06 24 27"O
Ke:madec Islands
(rr = 5o tm),

06 19 00
06 tt 27,4

06 79 72.r

0B ,4 57..o

L2 52 4O,4
microns sec
zt o,1 0,7

12 57 2O,B C

12 52 5A.O
12 52 56"2

01 21 
'8,8ot 2L 59,7

09 02 5r,7
microns sec
zt 0.1 0.5

09 02 05

LO 39 26,7
LA 39 L9.6

t2

Ki
Gb
Um

L0

l0
1?

t5

Lo Up

Up i? 14 20 52.7 rr

Japan (fr = fto m).

Up i? 06 LI 05'1
is 06 19 54
iScS 06 20 57 rr

uicrons see
P Zt 0.1 0.6
M82.52'
L{ N 2"8 20
M Z L.g 20^
D = 7450 lm. = 6?',

iP 1? 08 20;8
mi crong sec

ME1,520rtu u 7^L 19
M 7, 1.4 18iP L7 07 7r.Ai? r7 08 42.1j- 17 g) 28.5
e? 17 0? 58
Í L7 0B 16;8
iP t7 0B 41,7
Islantts (rr = 5o m). rt

i(p) LL 56 25.3

06 10 11.9 D
microns sectzt o,1 1, 1

06 ro 42
06 L1 Lg,-2 D
06 10 ,8,8 tr

Kamchatka (tr = 5o l*).
Our two ? waves arrive about
15 second.s too early as
compared with the USCGS

solution.

14 Up íPICP 04 37 24,3
Kermadec Islands
(tr = 9o tm),

14 Ka ePg 06 46 2L
iSg 06 46 zq.t
D = ZO km = 0,60.

Explosion?

14 up i?

P
Ki eP
Um ip 09 02 26,4
okhotsk Sea (fr = 5?o Im).

Ki
Gb

l-1

12

Um

Ka
Kurife

Up

KÍ iP

P

L4 Up iPiCP
SK 1?TCP

Sk e?
Gb iP
Um iP

Kernadec Islands
(fr = ZOO tcn).

14 Up iSg Lz 49 5L.9



-6-
Up = Uppsala, Ki = Ki:rrnar Sk = Skalstugan, Gb = gi;1sborg, Um = Umeà

Ka = fiaslskrona

a964
Jan. 14 Ka
cont,

14 Un

14 Um

rr 15 Up Í? 01

r' 15 up i(P) 01

1964
iPg 12 47 ,2,6 Jan- L5 Up
iSg LZ 47 57,8 cont.
iI t2 48 OO,2
D = 40 lm = Q,4o.

15 21 58 02
microns sec

P81"12
PN]-,,'2
PZ4,t2
P ,Zt 0.9 or7
sEt,24
M E 6;5 19
MNB,12L
It z 7,2 22
D = SBOO lcn = J!o,
iP 21 47 17,5 C

is 2L 56 59
i 2L57rg

nlcrons sec
PEO,96
PN0.66
P22,64
P 'Zt I,5 0rg
s E 9.27
s22.67
M 816 t_8

MNllL7
M22618
D = 8100 ls = '.-3o,
iP 21 48 O3-2 C

eS 21 57 57
iP 21, 4e 25.5 C

ís 2J. 5A 4l-.6
iPS 21 59 3l=;L
iP 2L 17 47.8 C

ePP 21 50 55
is 2L 57 2t
iP 21 48 24.O C
(tt = ?O tco).
= 6"9 (uprff),

iP 27 47 tL.4

j.? 02 t6 5+.7

1A Up 1P 15 19 05.6
rnicrons sec

P Zt 0.1 0.6
Ki i? t5 tB 47.8
Um iP L5 IB r4.I
Mindoro (n = 4o to).

14 Um i? L5 39 12.6

L4 Un ePI(P 15 56 70
eSKS 16 02 47

New Britain (fr = 1?0 hn).

14 Um iP 16 12 5O.5

14 Um i? 18 29 2O.7

Ki

iP
a

iP

19
19

07 33.4
03 4L.2

51 56,2

07 55"5

06 38.2

SK19

Gb

15 Up
Kurile

15 Ki

15 Up

15 Up

Kernadec Islantts
(tr = Zto lm).

Kj- iP 2t 16 40,8
sk iP 2L 3A O9.7 C

Um 1P 21 16 34.5
North Atlantic Ocean
(rt = ,o to).

SK
Gb
Un

iP 02 74 47.t
Islands (fr = lO t*).

iP 10 0B 58,8

i? L8 79 tg.  ,, 15
1PKP 19 05 49,L C

ipPKP Ig 06 46", rr 16
microns sec

?K? Zt 0.1 O,5 rt 16
iPKP tg 05 41.9 C

iPK? lg 05 57.7 t' 16
iPI{3 Lg 05 tI,O
i 19 07 1r.1

Urs

Ka
Japan
Magn

Um

Up

Un

K1

i(p)

e(P)
isg

15

16 Up iP 11 OO 50.9
Ki- i? 11 00 01,1
Um iP 11 OO 24.6
Kurile Islands (n = zOo m).

16 Ka

16 Up
Ki
Um

01 2I ].O,2

05 52 57
05 53 4B,L

,9 45,7

11 49
11 15
Lr 74"4

iP

eP
e?
iP

L3

16
16
1615 Up iP 21 48 06.8 C



Tln -vy -

l-964
Jan.
cont,

ll

-7-

Uppsala, Ki = Ki-rurrar Sk = Skalstugarl Gb =
Ka = Karlskrona

]-964
16 Nevada' Undergrowrd nuelear Ja:e. I7

explosion eont.

16 Up i? t7 0t 2r.6
mierons sec

P Zt 0n1 0.5

i? 2t 20 t7.5
Japan (tr = leO l@).

Góteborge Um = Uneà

Ki jP 01 32 43,1 D
i?P 03 34 28"6

microns sec
P Zt 0,1 1.O

sk iP 07 t7 oo-5
ipP 07 37 22,1
iPP Ot 34 46.6

Gb iP 01 t2 57.2
ipP 03 73 19,2
ePP 07 34 38

Un i? 01 32 1t,l
iPP 07 3t" LL.T

Ka i? Ot 32 4O"5 D
ipP 03 31 OL,5

Hindu Kush, h = l0O 1o
(Up, StrGbrKa),
At several of our stati-ons
the P waves nay be
complicated by the PKP
waves from the preceding
ghock.

Up esg 09 oz 47
nicrons sec

Sg Zt 0.1 C.5
Sk esg 09 04 45
Um iSg 09 05 OO,3
Ka i?g a9 oo 45,2

iSg 09 OO 48.7
il 0g 00 5L1
D = 4O lG = 0,4o.

South coast of Sweden,
56.loN,14.goE.
origin tlme = 09 OO 56.
Explosi-on?

Ka e(?) 09
i0g

Um 1PIG A7
Easter Island (fi

Up iP 12

o5 5t
04 o0.o

29 34.5
= JO lcn).

L2 30,5

18 Up a2 16 28,1 C

t2 26 13
nicrons sec
80.93
N 0,5 1
24.27
zt I.2 1,0
E 4.1 B
N 9,3 11
85218
N99I7
Z41 14

85oo llll = 76Èu,

16 Um

Sea of

t7 Up i? 01 05 19"6 C

nlcrÒns sec
P Zt O,2 1,0
Iú E O,7 T7
M N t.2 20.
MZO.BTT

Ki iP 01 04 32.7 C

nierons see
P Zt O.2 1,.0
ME1,OL6
MNO,7].6
MZ2,520

sk iP o, 05 0B.o
Gb iP 07 05 4O.5
Um 1? Ot 04 54.3

i 07 06 zL,O
eS 03 17 29
e 0717ot

Ka iP 07 05 42.2
Kurile Islands (tr = 6o tn).
Magn. = 6,1 (uprri).

17

I7 Up iPKP
Un ePKP

o7 13 17,5
03 13 40

I7

I'oyalty fslands
(rr = 3o to).

Up
microns sec

MEO,422
MN1,020
MZr.O20

Ki
mt_erons sec

MEl.2 18
MNLl 2I
MZL,5 18

sk iPK? 07 72 7A,A
Um iPK? 07 32 26,7 D
Santa Cruz Islands
(ti = z3o ior).

17 Up iP 07 72 74.8
ipP 07 72 56,6
e?P 07 71 It

mierons sec
pP tzt O,2 1r0

17

18

1B

t_-H

iS

P
P
?
.r
e

S

Ir1

M
M
Tì_



up=

]-964
Jan,
cont,

Uppsala, Ki. = Kinrnar

18 Ki iP L2 t6 05.4 C

is 12 25 30
mi erons sec

P82.27
? N 0,6 7
P7,5.67
P Zt O,B L,5
SEB.BlO
sN10l.2
ME64L5
MN47L5
MZ5312
D = 8O5O lm, = 7*u.

sk iP a2 t6 32.L C

Gb i? 12 16 47.7 C

Um 1? L2 L6 l-,2;2 C

iP? L2 19 O2,2
iPa 12 20 4L
is 12 25 45

Ka iP L2 L6 79,A
To:emosa (tr = 1o xn).
trflagn, = ?.0 (Uprfi).

Up i? L2 44 28.6
Ki iP 12 44 04,4

i 12 44 ]-7.O
eb iP L2 44 48.4
Um iP L2 4+ ]-,2,9 C

Fomosa (t = 3o t r).

Up 1P 14 57 45.4 D

Kj- Í? L4 17 21-B
Um 1P L4 57 7O.8
Satan Islands (h = zo tco).

Up i? L5 22 19.5 C

Up i?KP 19 03 34.o
mi crons sec

Pk? 'Zt 0.1 1.0
Gb ePiCP 19 03 45
Kernadec Islands
(tr = 3O tor).

Up i? 22 47 34*8
microns sec

P Zt O.1 r.2'
Ki i? 22 47 77,2 C

micrÒns sec
? zt 0.1 1.0

sk iP 22 47 l9.O
cb i(pp) 22 47 44.9
Um iP 22 47 79a7

i 22 48 Or,7
Ka i(pP) 22 47 5a,7
Dominlean Republi-c
(tr = too m).

-B-

Skalstugan, Gb = Góteborg, Um = Umeà
Karlskrona

Sk=
Ka=

1964
Jan,
cont.

tl

18 Magn, = 5.8 (uprri).

L9 Up 1PI(P 07
Ki E?ICP 07
Um i?I(P 07
Sanclwleh Isl-ands
(rr = 3O tcn).

OB 48,8
09 11
0B 56.8 C

19 Up i? OB 59 OB.7
microns sec

M E I.2 16
MNT.3T6
M 7r 1.1 18

KÍ iP 08 58 46.7
ulcrons sec

ME1.9T7
M N L"4 16
MZ3,52r

Fornosa (rr = zo t<n).
Magn. = 5,6 (uprri),

Ki i? 09 22 t2,7
nicrons sec

? zt o,7 0.9
sk i? 09 22 IL,7
Un ip 09 2L 5O"4

i og 22 17.5
iPP A9 23 72,4

Ka ip 09 ZI 27.3
fran (tr = 3O hr),

i? 10 05 19,4

iPn L2 5t 29.3
iSn L2 54 I7-9
ÍSg L2 54 52.2
D = 4fO lc-. = 7.7o,
esg 12 57 28
eSn L2 55 27
iSg 12 56 01'O

Northwest Russia.
69,roN, JO.OoE.
origin time = 12 52 3L,
Explosion?

19 Up j.P tG 24 78,2
Fóruosa (n = 3o tor).

Up iP lA 23 57"4

un iPIG 23 41 20'2 D

Fiji. Islanas (rr - 50 t@)"

20 Up iPK? oo 35 29,2
Sk ipKp 69 7j 22.5
um 1PI{P oo 75 L7 '2
Keruadec Islancls (fr = 4O to)'

19

LB

18

1B

1B

n 19 Up

19 Ki

SK
Um

19

19

18



Up = Uppsala, Ki = Ki:r.trrar

Up 1P a+ 59 ,8,2
Ki i? 04 59 4O.4
Un e? 04 59 47
Mindanao (tr = tto m).

Up eP 12 40 20
nicrons sec

P Zt 0.1 O,5

zo un i(p) L5 og 42.7

-9-
Skalstugan, Gb = Góteborg, Un = Uneà
Karlskrona

Sk=
Ka=

L964
U QLT.

1964
Jan, 20
cont,

20

20

loyalty Islands
(tr = t4O tim),
(PfP) are srnall-anplitude
forerunners, conpared to
the large anplÍtude ?KP
(see G. Payo Subiza and.
trf. Bàthr Geophysi Joun3,,
8-.4g6-5L1t Lg64) .

20

20

20

20

20

20

zo

Up eP I, 5L 7O
Fàrnosa (f, = 5o t<n).

Up 1? 16 52 08,0 C

up e(pxp) L7 2T 35
1PKP t7 27 4r.O
isK? L7 7A 58.7
i?Ks t7 7L Lt

microns sée
?Ie zt o.2 L0
SKP 7. O;B 3
sIG Zt O.2 1.0
?KS N 2,O 

'MEL.728
M N 5,5 26
MZ5,O25
(o = t575Q km = IIBJ,

Ki IPKP I7 27 28;4 D
isle L7 50 17,L
i T73L2B
1 L749L7

nicrons sèe
PKP ZI O.? Ll
stG z t.L 3
sKP Zt r.3 2,O
ME2;O19
M N 3.I 23
MZt,525
(D = r455o km = lrl"Lsk i(picp) L7 27 54,7
iPIG L7 27 TB,L
isKP L7 70 55.2

Gb 1?KP 17 27 42,.6
isrc 1? 31 09.9

un i(pr(P) t7 27 24.8
1PKP L7 27 57.7
ePP I7 50 L4
isK? r7 30 47,6
e 177640
1SKSP L7 39 46
i t7 4254

Ka e(rrp) 17 27 42
i?K? 17 27 4B.r
isK? 17 71 l-0.2

20 I<a i? L9 51 29"5

20 7',1 27.2

20 50 22,5
20 50 O2.9
20 50 09'6

>v t@,))

Up iP

up i?
Ki iP
Um iP
truzon (h =

Up iP 21 52 45..7

Up i?K? 21 26 06.2
m:icrÒns sec

?KP ',Zt 0,1 O,7
sk iPl{P 27 25 59.5
Gb e?K? 23 26 IB
Um j-?KP 23 25 54"O
Ka ePI{P 27 26 L5
Kermadec Island.s
(t, = 4o tm).

IIp iP LI 40 75,I

Up iP 20 71 5B"B

Ki e o4L244
i(ss) 04 L3 O4.4
i(ss) 04 17 45.4

Probably a near shock.

22 Up
Um

iPKt O? 06 10.1
i?KP 07 05 52.7

Kernadee Islands
(n = r7o m).

Up eP 09 36 16

Up i? L2 2L O9.7
microns sec

P Zt Orl 0.6

Up i? 16 09 11,4
nicrons seo

P Zt O"g 0.8
MN1.7T7

Ki iP 16 09 07,4
nlerons sec

P Zt O"7 1,O

2L

2L

22

22

22il

22



Up = Uppsa1a, Ki = Kiruna,

-L0-

Sk = Skalstugan, Gb = giileborg, Um = Uneà
Ka = Karlslorona

L964
Jan, 22
cont.

sk iP 16 09 27,5
cb iP L6 0g tr"2

ipP L6 09 52,5
Un iP 16 09 O+.7

is L6 r7 37'
Ka i? 16 09 19,4

i 16 0g 34.8
Burna, h=Bom(eu).
Magn, = 6.9 (uprri).

22 Up i? 20 4L 24.8

Up eP 22 36 t7

Up ePKS OO 22 04
microns sec

PKS E I,O 6
?KS N T,4 7
MEL,520
M N 5,',1 20
MZ3"220

Ki i?KP 00 LB ,4.1
iPP OO 20 0B

nicrons sec
M82.620
MNL.720
l,{ z 2.8 19

sk i?KP o0 18 44,9
eb i?r(P 00 18 59;O
Un iPK? oO 18 ,9,6

i 00 l_8 51.4
ePP OO 20 29
i oo2B27
iPS OO 10 L7
fScS? OO 70 74

New Hebrides Islands
(r, = lo to).
Magn. = 6,2 (Uprx:.),

L964
Jant 27 K1 i? L5 27 2L.2
cont. Um i? L5 27 O9.7

rb i? r, 27 18.0 c
Hindu Kush (U = ,O tcn).

D
J)

Ki iP 09 22 27"6 n
Kamchatka (rr = ,o t*).

Up i? L7 55 l-0.5
mì crons sec

P zt o"1 o.5
Um j.P L7 54 5I'2
Bonin Islands (fr = 4ZO to)'

Up iP

up i(r)
Up eP

Up iP lt 58 l-7,4
microns sec

P Zt O.2 0,9

Up iP L7 27 44.I D

ipP 17 29 4I*6
eS L7 35 5I

cicrons see
? zt o.5 0:B
p? Zt 0.6 L6

Ki iP 17 27 09.1 D

ip? 17 29 O7.5
m'icrons sec

P Zt O.5 0.9
pP Zt O.4 L5

sk i? L7 27 41.8 D

1p?
Gb iP

ipP
Un iP

1p?
Ka ÍP

ipP

17 29 39.O
a7 28 06.1 D

L7 70 04.7
L7 27 22.7
L7 29 L9"7
L7 28 O3,O
L7 70 07.r

Sea of Japan, h = 60O lsr
(uprKirStsrGbrUnrI(a).
Magn. = 6,0 (UprKi),

Up 1P 2L 42 27.2
microns sec

P tzt 0,1 o'9
Ki iP 21 41 40.0
Kurile Islands (tr = 3.0 to).

Up iP 22 OL 32,I

Up iP 22 57 l6,5
Ki iP 22 57 r2.7
Java (fr = 90 h).

25 Up i?I{P 12 28 48.8
Kernadec Islands
(fr = t5 to).

25 Up iP L7 L5 o1'9 c

It

ll

2t

24

24

24

20 28 5L.g

oo 44 25,2 C

05 79 50

22

23
24

24
23

23

23

27

Up iP
Un i?

Up iP
Um i?
Japan (h =

03 tB 77,9
07 t8 L5.5 C

05 2B 5O;' C

05 28 11,6 C

4BO h), 24il

24

2t Up iP 15 27 12.6 C



;

Up = Uppsala, Ki = Kinrnae Sk =
Ka=

tg oo 22.9

22 59 57.8 D

2t ,7 56,3

05 2' 27,4

05 40 12,3
05 4t 22.5

i? L2 16 24.4
(ti = t6O m).

eP OI 2, o7
ulerÒns sec

M81.920
MN4rO27
M22,620
i? or 24 0?.1 D

iP oL 2t tI.o
i? or 2t 76,5 D

eS OI 72 3L

-11-

Skalstuganr Gb = Góteborg, Un = Uneà
Karlskrona

]-;964
JaÌ7.

It

il

ll

ll

ll

25 Up

25 un

25 Un

26 Um

26 Ki
Um

iP

1?

iP

iP

i( ss)
i( ss)

L964
Jan. 27 Um i Ol 76 52
cont* Atlantic Ocean

(rr = 
'o 

tm)'

27 Up

Up i? 09 27 23;o
iPKP Og 27 2A,7
e 092740
isKs 09 73 50
i 093634

mj-crons sec
PKP rLt 0.1 1.4
SKS E L.7 6
M81,920
MN2.O20
M22,9 18

Ki e 092624
i 092755
1SKS Og 34 06

m1crÒns sec
sKS E 3.O 10

Gb i? 09 2t o9-r
Um iPP 09 27 5O.5

isKs 09 74 00
is 09 35 a7
eSP 09 36 ,A
iPKIG Og 79 Og,5

Ka j.P 09 27 16.3
Peru (rr = tzo tm),

Up i? LO L4 O2,4
nicrons see

P Zt 0.1 1.0
Ki 1? 10 1-3 40, O

Un i? LO L3 47'8
i LO 17 52.r

Fornosa (t = 4O tCIn).

iP L3 45 LI,O
i tt 46 06.2

Up i? 15 02 OO.2
eb i(p) 15 01 04.4

Up iPK? L5 55 57,8
Santa Cnrz Islands
(rr = 1?o nr),

Ki i? LB OL 25,..7
Kanchatka (fr = 5O tn).

Up iP 20 t6 5O,,

Up i? 09 OB 41,5

Up i? 09 21 58"1

27

27
26

27

27

2B

28

2B Up iP 14 16 40.9 C

lpP 14 L7 2L
isP 14 U 44j.sPP 14 19 16
is L4 22 79
isS a4 23 45

microns sec
? E 2,4 2
PNI,42
P 'Zt 1.0 O,,
pPET-87
s84.64
sN4.33
ME26]4
MN73L2
MZteL4
D = 460O l,m = 41Èo.j-P 14 16 50.0 C

ip? 14 17 32
ix 14 L7 45j.sP L4 17 55
ipPP 14 19 01
1PPP 14 19 le
is L1 22 55
isS 14 24 OO

i l.424L7
rni C3O11S SeC

? E 6.0 6
PN2.r6
?29,o6
P Zt I"5 0r8
pPE7.05
pPZB.4,

c
^

26

Ki

26 Um

Japan

Up

Ki
SK
Uro

27



-
a *L2-

Skalstugan,
Karlskrona

up=

Lg64
Jan.
cont.

Uppsala, KÍ = Kinrna, Sk =
Ka=

Gb= G6teborge Um = Uneà

2B
l-964
Jan.
oont,

Ki microns gee
sEl.tlo
s N1O g

ME7510
MN2B11
MZ5815
D = 4BOO ls = 47".

sk iP L4 L7 06,6
Gb iP r+ 17 o2,7 c

ipP l+ 17 45.5
Um iP 14 L6 39"6 C

ipP 14 17 19.0
ix 14 r7 33,
ip?P L4 LB 54
ÍsPP 14 19 06
is L4 22 29

Ka iP 14 16 45.6 Cj-pP L4 L7 27.9
Hindu Kush. h = 2OO knr
(UprKirGbrUnrKa).
Magn, = 6"9 (Uprfi).
The tine difference between
the unidentified phase X
(rirUn) and pP is 13-14 sec,
approximately the time
required for a P to traverse
the erust twice.

Up iP 18 14 44"2 D

Um i? 07 53 t9,.7

Up iP 09 Oo 43.9
Ki iP 09 00 2B-2

micróns sec
P Zt 0r1 l.o

Um iP 09 00 77,6 C

Celebes Sea (h = L30 l.ca),

Ura i?

Kl i?
Un iP
Sulu Sea (h =

Up iP

L2 52 57.2 D

09 18 26.8
og 18 56.6
10 iqn)"

16 74 58.0 D

17 5r o5.4
17 55 71

microns sec
N O,4 7
zt o.1 o,B
E 2.O 10

70 Up nicrons see
S N 

',29ME2.4L7
MN5"411
M Z 5.6 10 

^D = 2650 Is. = 24-.
Ki i? 17 52 Og"8

eli 18 0O 42
microns sec

? zt o,2 1.1
M E 5.5 B
M N I.5 1"4

M Z, 3.5 10
Sk eP 17 5L 47
Gb eP 17 5I 02

i 17 5t LO.z
Um iP A7 51 34.5j-s t7 56 0B

iSn 17 56 1l
Ka iP U 50 34.8
Turkey (tr = 4O m).
I\{agn, = 5.5 (UprXi),

3A Up i? 2A 18 7O.5

Kj. iP 04 26 12, 4
Un i? O+ 26 4].'.9
Alaska (tt = 5O t*),

7L Up i? 09 28 15,7
Sk eP 09 28 56
Un i? 09 2B 49.9

i(pp) 09 29 o9.2
Ka eP 09 27 79
Greece (fr = gO iao).

tJ- Up iP 12 17 53.7

Markus Beth
November 28r L964

z't

29

2B

29

29

30

il 7O

70 Um i? t7 32 51,8 D

Volcano Islands (fr = 3O to).

iP
iS

P
.Y

S

70 UP



Selsnological Inetltute
Uppsala

S E I S U 0 L 0 C I C A L B U'IrIrE f I I{

UPPSA tA, KIRUtfA, SKArrSîUG.A,N, CóÍEB0Rc,
UUE ^E aad. KA n Ir S KR OIIA

Uppsala
Kl.nrna
Skalstugan
Góteborg
Uneà
Karlskrona

1P Ot 58 52,.'
iP 01 57 58,8

rnl C1.9ng geC
P ',Zr 0,1 L" 0
eP OL 5e 29
1" 01 58 26.0
lpP Ol 58 5600

5915r.5'r,
6?:50.4' S,
67154.8',Nt
57:41.9 ' N,
6r;48,9 ' N,
56-09.9 I Nr

,2 L5,.7
5L 42.4
tt 56.5
= ?o h).

:rlo^ll.stni
20:25.0t81
12;16.8r Ei
1L:58.7r Ei
2O:L4.2tEi
15'75.5t8)

h=L4m
h=59On
h=lBOn
h=66m
h=L6n
h=11 n

Up
K1
sk
0b
Um
KA

L964
Feb.

FEBRUARY T-2gtLg64
a aa aa. aaaaaaaa a aa a a aaaa-aaaaa

1964
Feb.lup

Kl.

sk
Um

lUplP
Um 1P
Nepal (h

lUplP
zUnlP

2UniP
1

rtzUniP
panona (h

tr tB o2,4
Lt 77 55,8

30 h).
rL 5L 32"7

o5 55 t8.6

t8 oJ.,5
7B r6.t

06 32 23.4
06 33 2O"O
06 t2 5L.8

06 44 59.6
= 40 h).

09 24 l-L.g

25 t2 25.t

25 5L 7J.5

ALeutlan fs1andE,
h=401@(un).

Up 1P 02 45 I9.7
Um 1P 02 44 57.O
Japan (tr = 3O lm).

Up eSg 04 L6 tI
1 04 16 49.8

Ki eDr 04 L2 ,6
1 04 t5 2O.8
iSn 04 Ll 4L.6
lSg 04 I, 58.8
D = 43O h, = 5.9o,

sk lPe 04 It Ir.2
lSg 04 Lt r7.o
D=4rOh=3.9o.

Um {he 04 L3 21,8 C

r(sn) 04 L4 27.8
is- 04 L4 52.5
lSg 04 15 1O.5
D = 670 IG = 9.60.

Atlantie Ocean, off
Norweeian coast, 6?.?"Nr 

.

1o.ooÈ (1 o.zo). ,,1

Orlgln tlme = 04 IL j2.

05
05

2Up1.P
K1 iP
Um t3

Up LP 09 06 t6"2
microns sec

us6,4 l7
u N5.4 18
M 7r 9,2 18

Kl 1P Og 06 12,8
nicrons se.c

u E 2..1 19
u N3,4 16
u 23.6L5

sk iP og 06 42.9
Gb l.P Og 07 00.1
Uo i? 09 06 2O.5
Fomosa (u = 5o m).
Magno = 6.o (uprri).

Up tP
Kl 1P
Um fP
Bonln IsLands

1P

1?

1P

Um

09
o9
09
(tr

Un



-2-
Up = Uppsala, Ki = Klnrna: Sk = SbLetuganr Gb = Gijteborg, Um = IImeà

Ka = Karlskrona

L964
trteb.

lf

It

ll

tl

t Um 1" OL L6 58.7

t Um l.P OL 74 4O.7

5 Un iP 04 46 56"6

5 Un i? 04 54 Ir,9

t Ki lSn 05 45 77.A
iSg 05 46 O0.4
D = 55O lnn = 4"8o,

Un iSn 05 46 23.7
lSg o, 47 aa,t
D = ?4O ls = 6.70.

Northwest Russia.
6g,loN,73.OoE.
origln tlme = 05 47 25.
Exolosion?

Up microns sec
M N 5.8 18
M Z 7.5 18

Ki ÍP LI 4L O4,4
mi crons sec

P Zt 0.1 !r2
MET218
uN8.320
MZT'18

Sk eP 11 41 40
cb 1P Lt 42 04.6
Um i? LL 41 2L,2
Japan (n = 5O tr). '
Magn, = 6.1 (Uprfi),

Ki i(pr) tt 56 ae.,t
nicrons sec

(pp) zr 0"1 1,o
31ji Islanas (n = 410 hn).

up i(r) t7 og 35,8
mlcrons sec

(p) zt 0,1 1.0

Ki i(Ps) 16 24 Og"t
iSg L6 2+ 58,0

Un iSg 16 26 41,6
Probably northwest Russia.

Up iP 04 4B It,6
Kl i? 04 48 l"8.2
Colonbla (n = r4o m).

K1 1? 07 57 4r,7
Aleutian Islands
(tr = 3o trn).

Up tP 1, l-8 00.1 C

i L3 L8 07.7
is L5 26 39
í r5 26 41,

ulcrons see
?N6.86
P Z 9,4 6
P Zt 1.8 r.5
sE26t5
sN79L5
uE422O
M rÍ 110 2t
M29622
D = ?t5o lo = 6{.$0.

Ki iP L7 17 06.9 C
i Lt L7 Og.g
i rtL749
iPa 17 20 27
1 LrzLOg

L964
Feb. 5
cont.

L5 1' 05.1

tt t Up lP L9 05 1.:9.3
Ki 1? Lg 04 42,L
Kurile Islands (n = tO m).

Up lP l-9 05 50.9
Kurile Islands (tr = 4o m)"
Agreement w1th tbe USCGS
solutlon not quÍ.te
satisfactory in thls and
the precedlng case.

tt t Gb 1PKP 20 24 27.8 C

South of Fiji Islands
(rr = 5to to)'

n , Kl j.P 21 15 14.O
Un lP 2L L, 29.4
Japan (tr = 5o lm).

tt 4 Up eP OI04 14

rr 4 Up iP L0 1, O9.2
Ki 1? IO L2 20.2
Um Í-? lO LZ 42.4
Kurlle IsLantls (l = 4O tn).
Up iP 20 t5 46.r

microns sec
? zt 0.1 o.6

i? rL 41 43.9
uicrons sec

P Z 4.L'
P Zt O.1 0.8
ME6.t20

Up



Up = Uppsala, K1 = Kirunar

-7-
Skalstugan, Gb =
Karlslarona

Góteborge Um = UneàSk=
Ka=

L964
Feb. 6
cont"

].964
3eb.Kl 15 L7 24 56

1 Lt2500
mlcrons sec

Ptf6,-77
? ztt 5
P Zt 1.9 1.1
s 840 15
s N 9.7 10
sz20t7
M88718
MNlOO2L
MZITO2T
D = 6300 tim = 56à0"

sk 1? t7 t7 14.6
1 t7 L7 t7.2

eb 1? 13 l_B 1r.0 C

1 15 18 15,9
Um 1P 17 L7 74.5 C

1 r5 L7 37,4
is 13 25 ,2

Ka i? L7 Le 25,6
i 17 t8 26,1

Kodlak IsLand (f, = ,O to).
Ùfagn. = ?,L (Uprfi).
P and S phases are muJ-tiple
wlth a small-anp1ltud.e P
followed wtthin an average
of 3 sec by a large-
anpl-itude P (UprKlrSkreb,
UnrKa)1 the corresponding
interval for S being 4 sec
(Uprri).

Up i? lt 24 2O,5 C
mierons sec

P Zt O.2 1.0
Ki i.P L3 27 27.O C

microns sec
P 'zt o.5 1.1

sk i? L3 27 54,3 C

Gb iP tt 24 t1.L c
Um iP Lt 23 54,5 C
Kodiak Islantl (ft = ,O to*).

Up iP L9 20 56.7
nlcrons see

M81.6t7
td N 2.2 16
MZ2.OL3

Kl iP tg 20 50.6
nicrons sec

MET.4 11
MNL.5L4
MZ1.B11

Um i? 19 20 4O.5 D
Ryukyu Island.s (t = 5O tm),
lftagn. = 5.6 (Uprff ).

Bnrlqru Islands.
origÍn tj_me = L9 LL 4t.

Up iP
Um i?

Up
SK
Um
Kermad.ee Islands
(tr = 5O tim).

L9 23 42.t
Lg 27 26,5

i?KP 20 52 5]-,r
iPKP 20 52 77.O
iPIe 20 52 72,7

K1 iP
Kodiak Is].ancl

Ki iP
iS

Um i-P
iS
1
1

oo 20 21.6
(r, = to m).

or 57 25.7
or 59 r7,7
or 58 23,2
02 01 04.0
02 0I 20.7
02 02 4l.,7

7

7

Svalbard region (by
combination with readings
from Finland, Norway and
Greenland ) ,
Origin time = 01 55 08,
Agreement between data not
qulte satlsfactory.

Up iP OB 46 L6.1 C

sk i3 oB 46 18.3
Ryrkyu Islands (f. = 5-O m).

Up 1P 1, 10 07.0 C

ui-crons sec
? zt o.2 1.1
ME1.B19
MN2.420
M 7,3.4 2l

Ki i? Lt og 25.6
ipP At 09 36.8

microns sec
P zt o.2 1.0
ME7.O20
MN2.5 16
M Z 6.L 16

sk i? t7 og 59,4 c
Gb iP 1' 10 27,6 C

Um iP \t 09 43,8 C
ipP 13 09 5r.6

Japan. h = 59 l@ (Kirgn).
Magn. = 5.8 (UprKi).-

Up iP t7 70 54,7

Kl iP L4 44 06,8

Up 1P 19 01 lO.J D



Up = Uppsala, Ki = Kirunar

L964
Feb,

|l

Gb 1P
Um ÍP
Ka Í?

-4-
Skalstugan, Gb = Góteborgl Um = Uneà
Karlskrona

Sk=
Ka=

Up

Up

iP 20 35

1p 2t ro 2o,2
Ki e? 2L 49 ,5 tr

Um lP 21 50 O4.O
Rrulqru Islanals (tr = 5O m).

il

Up 1? 06 74 4t,5
iPP 06 t5 35,I

Kl 1P 06 75 tg,6 rf

1?P 06 76 70,7
Um iP 06 34 55.e
tran (n = 3o 1m).

Up 1P 06 t9 06,2
Kurile Island.s (f, = 3O tcn).

Up eP 10 09 01
Ki iP 10 0B 41.5
Mindanao (fr = 6O tm).

Up 1P 11 28 ,2.4 D
mi erons sec

P Zt O,t O.5
Kl 1? LL 27 38.7 D

microns sec
P zt o.4 1"0 rr

sk 1? 11 28 L2'5 D

1964
10.5 D Feb. B

cont.
10.2oE.
Ori.gin tj-me = 20 11 40:

Up ePr 2L t9 IO
Um iPK? 2L 7B 57.L

Um 1? 22 26 78,5
Kurile Islands (tr = 5o toa).

up r(pxp) 02 18 18.2
IPKP 02 LB 

'I,3ISIG 02 2t t5,5
mlcrons sec

sKP Zt 0,1 1.0
K1 1PIP 02 LB l-5"7 C

isIP 02 20 47.9
Sk eSIP 02 2L OB

Gb ISI{P 02 2t 24.-5
um r(rrp) 02 tB 12.0

i?KP 02 TB 2l-,7
isK? 02 2L 0I.6

Ka i(prp) 02 t8 3o,5
Siji Islands (fr = 4ao m).
At Up and Um, ?K? has much
larger anplitude than (PKP).

um e(P) 05 to 01
Í 05 10 0g.B

Un iP 06 15 01.6
Red Sea (fr = 3O tm).

Up lP 16 20 16.5
Ki iP 16 20 ]-.B.7 C

sk i? 16 20 52,4
cb 1? 16 20 3L,6
Um 1P 16 20 It,9 C

Sumatra (tr = 5o m).
up r(p) 19 05 oB.2

11 28 4g,g D
11 28 04.6 D rl

Lr 2A 56.t
Aleutlan Islands
(n = 6o tcn). tl

lfiagn. = 6,5 (Uprf:-),

Up lP 12 Ot 77,r c
i L2 03 42,-6

Kanchatka (h = ,o ian).

Up iSn 20 14 5r.6 rl

iSg 20 L5 4O.,
D = 80O ko = J.Po. ll

Ki eP* zo L2 54
iSn 20 Lt 38"4
iSg 20 t3 jl,t
D = 47O lcnl = 4.2o. tl

sk j.(Pn) 20 t2 2O,2
iSn 20 12 59.O rr

lSe 20 L7 1.6,0
D = jOO 10. = 2.To.

un eP- 20 l, 11
iPg 20 L7 L9.B
iSg 20 14 I9.5
i 20 L4 53.7 rl

D = 56O ls = 5,0o. ;Atlantic Ocean, off ^ I
Norwegian coast, 66.4"Nrri fl

Hindu Kush (h = 250 hn).

10 up r(p) t, 45 tg,,
Up iP 17 4I Lz,O
Ki iP 17 41 11.O
Um i? 17 4I O9.2

1 L7 4L 22,5
Sumatra (n = ,o trm).

sk iP 22 20 0L.4
Tadzhik SSR (h = 5O to).

10 Up iP
Um iP

of 55 26,7
01 55 2r.2 D

l_o

11 Up iP 06 45 2O.4



!

-r-
Up = Uppsalal Kl = KJ.rrrnal Sk = Skalstuganr Gb = Góteborg, Um = Uneà

Ka = Karlskrons

t964 1964
Feb. 11 Kr;rile IsLa^ncts (n = f3o hn). Feb.
eont. cont,tt 11 Up 13 10 40 15.9 C

tt 11 Up i? 11 01 25,7 D

It 1-J. Ka lPg L4 75 28,.O
iSg L4 75 29,5
D = 1O l@ = 0.1o.

local- explosion?

Up 1P 15 0? 50.0

Un iP 20 22 29,O

Up iP 20 41 29.5

Un iPIe 2L 48 ,O,5
Solomon Islands
(n = too tm).

L2 Up microns see
uN2.722
M 22.1 23

Kl ---
rrJ Cf6ng SeC

U E L,2?T
l,f l[ 0.9 19
r[ z Lo ]-B

Un lss 23 12 47
Sa,moa Igl-ancts (n = 50 m).
Magr, = 6,0 (Uprfr),

LZ Up 1P 27 ,9 tL,1 D

microns sec
P Zt 0.1 )_r1

L, Um i? Ol 53 52,1
Rrultru Islands (n = t3O tn).

L7 Up e? 02 16 05
i(pp) 02 16 tg,6
i 02 L6 48,4

KJ. e? 02 L, 79
Gb eP 02 16 40
Un 1P 02 15 48,,

r(pp) oz t6 ot.5
RytrSru Islands. h = 60 h
(up,m).

17 Um eP 05 10 05
i 05 10 17.0

Lt Um fP a5 LB ,9,2
Hj.ndu Kush (ft = ?O t*).

13 Ki lPn 05 50 40.1
lSn A5 51 35.2
lSg 05 5L 58.6
D = 5Lo 1@, = 4.6o,

sk ess O, 54 72
Um 1Sn O, 52 2A,6

1Sg 05 55 01.0
D = ?10 lm = 6.40,

Northwest Russla, 6?.BoN,
72,roB.
Origin time = 05 49 28. t,

Explosion?

L3 Up lP

I5 Up eP

M
u
M

08 11 21.6

10 14 29
m1erong sec
E r,7 17
N r.5 l_5
z 1,0 20

l-1

L1

L1

" L2 Ki eP OB260e
Sk e?? 08 27 15
îurlmen SSR (h = fO lm).

tt 12 Un 1P 0B 57 16,4

tt 12 Un fP 18 01 49.4
Kurlle Islands (ft = 5O to).

rt 12 Up
rnierons sec

M E 7.9 19
M N 5,7 19
M ZLz l_9

K1 ePS 20 59 43
m'l c:lons see

ME4.g2t
MN6.t20
M Z 4.L 18

Um iPS 21 0o 09
i 2l-o447
eSS 2L 05 ,8
1 2LOg54

Adniralty Islantls
(n = ,o m).
tfiagn. = 6.5 (uprri).

tt 12 up i(p) 21 14 40,9 tr

tt 12 Um iP 21 4L O1.? tr

" L2 Up jSKS . 22 ,6 42
n:-crons see

PKS N 0.8 5
ME1,119



-6-

Sk = Skalstugan, Gb = Góteborg, Um = Umeà
Ka = Karlskrona

Up = Uppsala,

L964
3eb. 17 Ki
oont r

Ki = Kinrnar

1964
trteb 'cont,

Iunnan ?rov:lnce, China
(rr = 3o 1o),
Magn. = 5"5 (uprri).

L7 Up iP 14 o0 49,6
iPP L4 02 27,I

mlcrons sec
? zt 0r1 1.0
u E \,2 16
M N 2,2 11
MZ2,O1g

Kl lP 14 00 52.5
1P? t4 02 27.9

microns sec
zt 0.1 1,0
E 1.0 Ll
N t.4 17

14 0L L3.t
14 02 56.0
14 01 1l
14 02 55.O
14 00 44,6
14 O0 5O.8
14 01 5€,1
L4 r0 57
14 o0 59.4

10 14 11.8 C

microns sec
E O.g 15
N 2.O 20
z r.L t7

10 14 14

07 06 59
07 07 37.+
07 07 5O.4
07 07 07.9 C

10 28 41
1,0 26 00.8
ro 26 09.6

l+ Off west coast of Swed.en,
58.2oN, 11.loE (t o.1o).'-
origin time = IO 25 44.
Explosion?

L4 Up iSg IO 75 35,8
rn'i Crgng SeC

Sg rzt 0"1 0.5
LO g6 27
ro 35 44.8
ro 73 55,4
to t3 57,o

D = B0 kn = 0.?o.

iP

M

M

M

Um eP

Gb eP
1PP

Um Í?
i
isP
i

Ka i?

Sk esg
Gb iPg

isg
it

Um iSg
Ka iSg

ro 17 2L,2
to 35 r4,2

Off west coast of Sweden,
58"2oN, 11,roE,
Origin time = IO 73 29.
Explosion?

?
u
tfu

sk 1P
iP?

t4 Up
SK
Gb

LO 43 47.4
Lo 44 39
ro 4L 58,4
to 42 07.1

it ro 42 og.g
D = B0 lm. = 0.?o.

Off west coagt of Svreden,
58.2"N, 11 .1"8 . rlOrigin time = 10 41 41.
Explosion?

Up iP I, 58 38.7
Ki eP 15 59 L4
Sk eP 15 59 14
Gb eP L5 5e 5l
Um e? 15 58 5l
Ka iP 15 58 50.O
Iran (h = 50 h).

14 Un iP L6 32 r5,2 C

isg
esg
iPg
isg

L4
iPP L4 02 37.5

Tattzhik SSn (h = 14O kn).
Magn. = 5.,7 (uprKl).

14 Ki
sk
Gb
Um

L4

eP
1P
iP
1?

Sk eSg
Gb iPg

isg

i(pp) o7 07 20,6
Japan (n = 1o m).
Up lP OA 74 3O,2
Hindu Kush (tr = zoo lm).

Up iPg LO 26 59,6
iSg lO 27 52.O
D = 44O lotr = {.eo.

Up IPICP l-6 48 19.7
ePS 16 59 0B

microns sec
M E 5,5 22
M N '1,6 27
MZ9.B27

Ki e?ICP 16 4B oB
mi crons sec

M88.427
MN102+
M 7, 11 21

SK iPKP 16 4B 2O.7
Gb j.?I(? 16 4a 27.5
Um iP L64425D

i?re t6 4a I4"7

a4

lt to 26 a3,2
D = BO lo = O.?o.

Um ÍSg IO 29 14.9
Ka iSg LO 27 27"5

I4



Up = Uppsalar Ki = Kirunar

q

Skalstuganl Gb = Góteborgl Um = Uneà
Karlskrona

Sk=
Ka-

L964
Feb. L4
oont.

Um iPP 16 48 56
eSKS L6 55 o7
í L65744
iPS t6 5e 45
ePi(KP 16 59 oB
iss r7 04 7t
(D = L2450 ]rm = 112').

Ka ePKP 16 48 27
New Britain (fr = 60 1@).

Un eP 20 10 ,0

Ki
ÍSn 05 35 79.O
iSg 05 75 j7,_6
D = 4ZO km : 3.8o,

sk esg O, te 75
Un iSn 05 36 22,5

lSg 05 37 Ot,t
Northwest Russia,
6?.goN, to,lotr.,
orlg1n tlme = 05 33 52, "'
Explosion?

up r(p) L2 17 2j.B c

eP 1, L8 17
1P 17 I7 26.2

microns sec
P Zt 0.1 1.0
iP L' LB 73,7
tP L3 a7 52,7
lPcP I1 LB 29.4
1? I3 18 42,6

Aleutian Islands
(rr = 5o m).

Up fP lt 20 5O.5
sk i? L, 20 o4.5
Unn 1P 17 20 O7,I
Aleutian le]'ands.

Um ÍPICP 22 20 37,7
Solomon Islands
(rr = 5o tr).

Gb j.? oo 24 36.2
Um iP OO 24 79.t C

fPcP OO 26 49,7
Ka iP OO 24 14.O C

fran (fr = 40 1s).
Magn" = 5.9 (uprri).

16 Um iPK? 01 56 15.6
New Hebricles Islands
(n = tto tio).

1-6 Kl. eSn 04 57 02
iSg 04 57 23.4
esg 04 59 50
eS= 04 57 58
iSg 04 58 15.6

Nortlwest Ruqsia,
6?.4oNr 7r.AoE,
origin time = 04 ,5 o;.v
Sxplosion?

Up 1P 05 14 3O.l
Um 1P 05 14 11,4 D
Japan (rr = 4eo m).

16 Up 1P 21 L2 l-6.8
Ki eP 2l Al 72
Um eP 21 IL 51
Kurj"le Islands (n = eO an).

L7

Um iPfP 2L 57 O8.O
New BrÍtain (h = 50 km).

Un 1P 07 16 44.8

Up iP 06 02 29,7
Ki eP 06 02 02

ruicrons sec
uEo.5]-7
lfi N O,3 L3
MZO.5t2

Um eP 06 02 L4
r(pp) 06 02 27.6

Sornlosa (n = ,o to).

17 kt iP t2 23 5r.6Un lP 12 2t I3.O
Swltzerlana (fr = 5O Ìm).

]-964
tr'eb. 16
cont.

r.4

15
sk
Um

I6

l_5

L5

16

Up
Kf

Gb
Um

L7

L5

15

16 Up iP oo 24 25.t
1 OO 24 44.8

microne sec
P Zt O.1 0.6
iP oo 2, ot,g
lP? OO 26 4L,t

microns see
? zt o.1 0.9
i? 0o 25 oo.7
e oO26L4

Up tP L5 Le 79,4
Um iP 15 IB 22,8
Japan (tr = 7o tm),

Um 1SXP L7 04 O4,2
3i jl. Islanas (h = 55o h).

17
Kf

L7



Up = Uppsala, Ki

-B-

= Klrxral Sk = SloS-stugan,
Ka = i(arl-slcona

Gb = Góteborg, Um = Umeà

t964
3eb. 18

L964
Feb,

tl

il

f9 UmUm ePE 01 50 18
New Hebrides Islands
(n = eo m).

Up lP 03 58 3O.t
i 03 58 75,6

microns sec
P tzt o,2 0.5

Ki iP 01 58 2+,6
sk lP of 58 47,0
cb 1P of 58 50,9
Um iP Ot 58 22,5

1 07 58 28,2
Ka 1P 07 5B 39,2
Bhutan (tr = 3o t<n).

18 Up 1? 04 58 58,7
Um iP 04 58 42,1 C

Marlana Islancls (n = eO km).

Up iP 00

Up iP CIz

Aleutian Islands
(n = 3o tm).

e 1300
iSg L7 OI

58

20

20

,7
,8
,7

cil20
i
n

02
a2

48

,5
03,6

01.8

08.2

52.1 C

09.,
24,7

up j.?
Gb lP
Um iP
Aleutian Islands
(fr = 3O nn).

Up iP
Un iP

07 4L 76,7
of 4L o8.5

07
07
o5

tt L8 Up 1PICP 05
Ki 1PKP 05
SK 1PI(P 05
Um e?KP 05
longa Islande (h

or t2.g
01 18.2 D
01 27.0
oI 25

= 2go h). rr

(Aleutian Islands).

20 Up iP 04
Um 1P 04
Aleutian Islands
(n = 3o to).

20

20

20

54.6
o7,5 C

}B

LB Up i.P 06 50 44.5
Kurile Islantls (fr = 1O m).

Ki i? 12 26 5L.2 C
mi crons sec

P tzt 0.1 1.1
Um eP 12 26 78
Azores (rr = 5o lm).

Up i? L7 t5 72,7
microns sec

P Zt 0.1 0.9
Ki iP 17 a5 4r.6
sk iP 17 15 58.2
Un iP L7 15 7O.9
Hlnttu Kush (h = 220 1@).

Up i? 22 54 52.7
i 22 55 OL,4

Um eP 22 14 27
Kurile Islands (fr = 4O t*),
Kl iP 06 4L 0?.8
Azores (rr = 3o tm),

Ki iP og 29 oo.g
Java (t = 5o to).

Up iP OB 46 28.O
mierons sec

P tzt 0.1 0.5
Ki iP oB 45 4L.2 C

Sk eP oB4617c
eb iP 0B 46 49.4 C

Um i? OB 46 0r.1 C

iPcP OB 46 t9.,
Ka l-P 0B 46 5L.2 C

Kurile Island.s (fr = 5o to).

Up iP 10 04 50.5
mi-crons gee

? 'zt 0,1 0.5
ME1"g20
MN2.2 18
M Z 2.'l L7

Kl iP IO 04 01.7
rnicrons sec

ME2.118
uN1.g18
M Z 2.4 l-6

sk 1? 10 04 40.1
Gb lP IA O' L2.t

r(pp) to 05 21.8
Um iP lO 04 24"4j.s Lo L2 57

lScS 10 14 21
Ka lP IA 05 lr,t
Kurile Islands (ft = 5O tm).

1B

r.9

t9

L9 Up 1?K? 10 17 06.7
I'ijl fslands (fr = 6Oo tm). 2L Um iP oo 17 zt.r



-9-

= Kilîuna1 Sk = Skalstuganr Gb = Góteborgl Um =
Ka = I(arlskrona

Up = Uppsala, Ki Uneà

].964
3eb. 2L
cont.

n21

Um
Bonin

1 00 17 78.7
Islands (tr = ,o tm),

Ki lP t7 22 ]..B,.L
Un eP 17 22 05
Azores (n = 3O t*).

Up 1?ICP 02 07 L6.6
m'i crons gec

PKP Zt 0.1 0,7
Ki 1PKP 02 06 45,9

nicrons sec
PKP Zt O,1 1.0

sk IPKP 02 06 59,2
cb IPKP 02 07 7L.7
Un lPI(? 02 06 ,1.5
Ka t?re 02 07 7l-..7
New Zealand (fr = 2OO h).

Nortbwest Russia.
Erplosion?

Up lP 07 14 50.8

Kl eP L9 48 20
Azores (tr = 5.0 h).

Up iP 22 45 47.6 C

ls 22 49 t7
tî'92 22 52 4l

mierons see
? zt 0.1 0r5
sE0.66
sNL.58
UEB.OT4
M N 4,5 10
M Z 4.5 16^
D = 2t5O lm, = 21".

Ki 1P 22 47 Ot.3
lgP 22 47 41.9
e(sn) 22 52 Lo
7W2 22 56 79

mierons sec
M E 6,2 A5
MN2.5L2
M Z',LT2

sk iP 22 46 t].'.7
Gb iP 22 45 39.4
Um iP ?2 +A 25,2 C

is 22 50 4B
i 225218

Ka 1P 22 45 IL.6
Aegean Sea (tr = 30 lo).
Magn. = 5,4 (uprKi).

Up 1PICP 05 2l O5.4
South of Fiji Islancls
(h = 290 1m).

Un eP 08 0, 14

Up i? 10 04 14.1
1 10 04 20.5

microns sec
P Zt Or2 L,t

Ki iP 10 04 tB.5
i 10 04 47,4

uicrons sec
P 'Zt 0.1 I.3

Gb j.P LO 04 52.2
Um eP IO 04 22

i La 04 29"2
Chagos Islancts (fr = 3O lm).
Magn. = 5.7 (UprKi).
P is rnnrltiple, the fj-rst

L964
Feb. 23
cont.

25

27

23
22

il 22 Up

22 Up

Ki

iP 08 56 31.3

1PKP Og 10 16.9 C

microns gec
?KP tzt O.5 0.9
ePI(P 09 09 55

22 Up 1P L6 L5 50.9 D
Ki 1? 16 L5 18.1
Um iP 16 15 3L,6

1p? 16 L7 O7.4
Japan. h= 43O 1gn (Un).

22 Up iP IB OL 42.3
Um eP 18 01 L4
Kurile Islands (tr = 6O trm).

22 Up 1? 21 28 L5.4
Ki eP 21 27 50
sk iP 21 28 18.8
Gb iP 2L 28 t5.4
Um lP 2L 27 ,9.9
Ka 1P 2L 28 72.6
Rrukyu Islands (t = 5O l*)"

sk IPI(P og
Gb IPiCP 09
Um iPICP 09
Ka IPICP 09
Kemadec Islands
(u = 3o m).

Um iP

Kl e(ss)
sk e(ss)
Uni

1se

10 09.8 C

to 25.5
10 03.8
LO 26,5 C

24

24

24

25

25

a2 07 L6.g

03 ,2
06 27
04 4L.2
04 56.9

o,
05
o,
05



-
Up = Uppsala, Ki = Kinrnar Sk =

Ka=

-L0-

Skalstuganl Gb = Góteborg, Un = Uneà
Karlskrona

t964
Feb, 24
cont.

small-anplituile pbase
being followetl w'ithin
6 sec (as average) uy a
larger-a^mpl-itud e pha se
(UprKirUn).

Up iP LL t7 2L,O
iPP LL t7 50.4

Ki iP LL 58 26.2
microns sec

? zt 0.1 1,0
Um iP ll t7 55.L
llurkey (fr = lO tm),

Up 1PKP 16 t7 78,.2
i 16 77 44.8

mierons sec
PKP Zt 0.1 0,5

sk iPrcP L6 37 
'5,6Um iPiCP L6 t7 27,4

Kernad.ec Island.s
(rr = ,eo m),

ePI(P 19 Ot 17 D
Hebri-des Islands
170 hn).

iPKP 20 18 T4.B
Hebritles Isl-ancts
240 i0).

Up iP 2L 07 47,4
Un 1P 2L 07 28.8
South of Japan
(rr = IOO nn).

sk iP 2, t2 22,2
Aegean sea (h = 60 km).

26 5O.2
26 45

(.o,egean Sea).

Up iP 27 35 OB.4
microns sec

M E 2.1 16
MN0.g11
MZ0.g10

Ki
microns sec

MEl-,7 12
MNO.9L4
MZL.4]-7
iP 23 75 5t.4
lP 2' t5 46,6 D
i?P 23 36 

'7

Um 15
ill

Aegean $ee (h

Un eSS
Prince Edwarcl
(r, = 3o tn).

2t 40 L'
25 42 50
e 15 b).
01 08 56
IslantÌ

Um i?K? Ot 27 57,2
South of Australia
(fr = ,O tn).

Up iP 04 15 76,2 D
microns sec

P Zt O.2 0.6
Ki iP 04 L' 02.4 D

microns sec
? zt 0.1 0.9

sk iP 04 L' tt.3 D
iPP 04 18 26,2

Gb iP 04 15 55,8 D
Um iP 04 15 L6.7 D
Ka iP 04 L, 51.9
South of Japan (f. = ,70 toa),

t964
Feb, 2/i
cont,

24

24

24

2'

25

1)

sk

Un
New
(tt =

Um

New
(t =

25

25

25

tl

25

?5

sk
Um

25 Kl iPn 05 50 18.6
iSn 05 5t L4,2
iSg 05 5I tL.^I
D=47Ofu=4,2o,
e o55t37
esg 05 54 12

24

?4

24

Un iSn Oi iL 59.j
iSg oD j2 4z^7

Nortfwest Russia, 68.O"N,
7L,7'tr,, 0rigin time = t ,/
O, 49 14. Explosion? t-/

25 Up iP L0 15 t5., D
Ki i? ro t4 48,5
Um eP 10 15 0B
Kurile Islands (t = 5O tn).

24 Sk iP 2t
Um eP 27

24
up i(p)

Um i?
Up 1P

Up 1P

Up 1P

P

up i(P)

15 07 07,7

16 20 19,6

19 02 t4,4

19 07 55.'

20 79 45,9 C
microns sec
zt 0.1 0.5

20 42 Ot,O25



a
Up = Uppsalar Ki = Kinrnar

-11-

Skalstuganr Gb = Góteborg, Um = Umeà
Karlskrona

]-964
Feb. 27

L964
Feb.

il

Sk=
Ka=

27

2' Up

25 Up

Up

SK
(ereece ).

i? or 16 45.4

iP ot 42 58,6

SK
Gb
Um

iP 27 L5 15.7 D

iPfiP 23 43 f2,8
i 23 47 L7.O

microns sec
PK? Zt 0.1 0.6
i?KP 2t 47 05,9
ePICP 23 4t 25
iPie 27 4t 00.o

Kermadec Islands
(r, = lO tn).

Up 1PKP 27 ,o 23,2
Kermadec Islands
(tr = loo m).

Kl iP o7 77 36,2 D
is o7 35 L6,2

microng sec
s zt 0.1_ o.I
D = 100O hn = 9".

Sk eS 07 37 38
e o7581i

Um eP 07 74 10
eS 07 36 4B

Svalbard^ (tr = 3O to).

Um 1PI(P 09 11 21.4
i og tt 13.t

Macquarie Islancl
(t = 5o t*).

Ki iP 0g 19 00.,
Kodiak Island. (fr = 5O nn).

Up iP 09 24 38,5
Ki iP og 25 L2.7
sk iP og 25 r2.2
Um i? 09 24 5O.B
rran (h = 1o hr).

27 Up
K1
Um

27 Up
Kf

27 Up

02 43 78.3
02 44 2L
02 47 

'O.t02 43 58,6
(ft = 1O tm).

14 21 15,O
14 2L L3

1P
e?
iP
Í

Tanganyika

Up iP 09 09 50.5
etrgl 09 27 LI

Ki iP 09 09 4L.B
microns sec

MNI.7L2
MZO.B12

sk iP og 10 09.2
Um e? 09 09 40

e?P 09 11 02
I(azaktr SSR (h = to t@).

Kl 1P 11 48 03.8
microns see

P tzt o.1 1.0
SK iP IT 48 O2.3
Um e? 11 48 14
Mexico (t = lo t*).
Um iP l3 49 46r-9

25

26

27

27

2',7

26

26

26

l_.H

eP

26 Up
Ki

eP LB 27 5I
1P IB 27 3I.5

microng sec
P zt 0.1 1,0
iP IB 27 52,Aj.P 18 27 37.4

tralaud Islands
(tr = tlO io).
Up i? 19 19 tI"B C

Um i?I(P 21 36 3o,9
Tonga Islands (tr = 3O t-).
Um eP 2t 07 72

iP t5 2L l.B,.5
ipP 15 2L 42
is t, 29 50
isS L5 10 5L
Í L57L05

microns sec
? zt 0.6 0.6
SEI.'1 6
SNT,25
M E 2,2 19
M N 5,9 22
M Z 3.9 20
D = ?1OO lcn = g4o.
iP L5 2L L7.B
ip? L5 21 77,j
is 15 29 42
ePrPr 15 50 06

rni crons sec
P zt 0.4 0.9
pP Z, 0.6 7
p? Zt O,7 1.0
SE2,3B

sk
Un

26

zo

26

Ki



a
Uppsala, Ki = Kirunar Sk

Ka

28 Up

-L2-

Skalstugan, Gb = Gtiteborgl Um = Uneà
Kar].skrona

up=

1964
Feb.
c ont.

27 Ki nierons sec
st{7,78
Pr ?r Zt O,1 1.7
ME5.5]5
MN6.720
M Z 8,I 18 ròD=7O5Otu=67È".

SK 1P L5 2L 14,2 D
ipP 15 2L 58.4

Gb i? L5 21 17.9
ipP 15 22 O7,t

Um iP L5 2L 11,2 D
ipP L5 2I r5.7
i?a L5 2, 15
is t5 29 71

Ka lP 15 2L 25,9 D
ipP 15 2L 49,8

Furua. h - 100 kn (UprKi,
SkrsbrUnnrtr?). tfiagn. =6.5 (UprKi).
lhe S Tvaves recorded by
Un E and N are remarkable,
as both show sharp onsets,
but 7 sec apart (E 15 29 7It
N 15 29 18). As trre
epicenter is alnost due
east of Um, E records
al-most pure SV antl N almost
pure SH. It could be that
the early onset on Um E j-s
clue to transformation of
S into P.

Ki iP o0 06 25,6
Un iP OA 06 57.5
Alaska (fr = 17O tm),

TIm iP 02 74 06.2 C

Ki i(ss) ot 4L L2,O

Um iP 17 OB 47.6

Ki microns sec
M N l,'l 20
M Z O.g 17^
D = 7450 lo = 6?".

sk i? t7 58 l.6'6
eb iP L7 58 Lg,5

i 17 5B 77.r
Un iP I7 57 54.6

i I7 5B Tz,-L
is 18 06 44

Ka iP L7 58 O7.7 D
1 r7 58 r7.4

Burna (f, = 4O h). Magn. =
5,9 (Up,ri).

Up iP 20 +t 59,8
mi-crons sec

P Zt 0.1 0.6

l-964
Feb, 2A
cont.

28

2A

28 Um iP 20 49 22,8

Um iP 20 59 06,5
lfiariana Island.s (tr = 1O tm).

29 Up iP 04 t9 O4,l
i 04 19 og.2

Urn i? 04 78 42,2 D
SÍberia (f. = ,O tr),

29 Up i? o7 t4 59,9
ipP 07 A5 27.O

Ki i? o7 14 L2,7
eb iP 0? l_5 20.8
Un iP O7 L4 74,I D
Kurile Islantls. h = 110 1@
(up).

1?

i?

1P

2B

28

28

28

iP
iS

P
M
M
M
n-
iP
1S

s
S

iP
i

P
M

M
M

iP
1S

P
S
Ìrlu

17 58 Oo.7
17 58 08.0

rri.erons sec
zt 0.L 0.6
E 1.1 27
N 5.1 25
z 1.4 27

r7 57 57"7
18 06 50

mi-crons sec
zt o.2 1.1
N O.5 g
E 1.1 17

29 Ki

29 Un

29 Un

29 Up

09 05 o7,4

Lt t4 0r.6

14 l-6 17.0

15 51 52.9 D
L5 4L 28

microns sec
zt 0.1 L.2
E 1.9 19
N I.7 L7
z 2.4 15^

B]SO lor = 75".
L5 7r l-,5,.2
L' 40 T7

mì crons sec
E O.g 10
N O,7 10

Ki
Ki



R

t

_r1_

Up = Uppsala, Ki = Kirunar Sk = Skal-stugant
I(a = Karlslcona

Gb = Góteborg, Um = Umeà

1964
Feb. 29
eont.

Ki microns sec
M85.014
M N 4,7 I7
M Z 7.3 16 

^D = 7650 lo = 69-.
Sk eP L5 3L 46
Gb i? L, 72 L2;4
Un iP 15 31 7L.4

is 15 40 44
i?s L5 4t 32

Ka iP L5 72 l-I,8
Japan (tt = 1o hn). Magn.
,.9 (Uprri),

Up iP 19
Ki i? 19
sk iP 19
Gb i? 19
Um iP 19
South of Japan
(fr = 3ZO m).

54 L0,6
53 37,3
54 07.r
,4 29,O
53 5r,l

29

lt[arkus Bàth
December !, 1964



I
Selsuologloal IngtJ.tute

Uppeala

SEISUOLOG

UPPSALA, KInUNAt

Uì[E.[ and

ICAIr BUl., lEIIt{

SKALSTUeAN, GÓTEBOnGt

KARTSKROITA

UppsaLa
Klntna
Skalstugan
Giiteborg
Umeà
Karlsbona

5915r'5'tt,
67:5O.4r N,
6r:14.8' N,
5?:41,9 I N,
6r:48"9 | t{,
56-O9.9 | Nr

t7l77.a'ni
20"^25. Or E;
12:16.8t Ei
u:58,7' Eí
2}:r4.2tEi
15"75.5tF,i

h=L4m
h=79om
h=58On
h=66m
h=L6n
h=11 n

Up
K1
sk
Gb
Un
Ka

L964
Uaro

T.*.L 9. T. . 1. l. 7!r.,I?9!

1'964
Up tP OO A, L7"4 Mar. L

fPP O0 07 19.'
rsKs o0 L5 41
lPKp 00 1g 3616

mlcrong gec rr L
strs E oo8 6

rnzon (n = 5o m).

Up 1P 11 7J 2to9
Un iP LL t2 57eL
Kuri.Le IslandE (n = ,o rm).

Up 1? Lt 07 77,1
Um lP Lt A7 26.9
Min<lanao (n = ,o lm)'

Up lP L2 5L 54.4
lpP L2 12 24.8

Um eS 1, 02 0l-
Gr.ratenala. h = 120 h (Up).

Up 1P LA 50 42"6
KL l? r8 49 

'7.8Um ip IB 49 56", e
Japan (u = 5o m).

Up 1P
Um 1P

ePICP L9 5L 46
e?f 19 5I t9
l?P L9 57 50,6
lSÍP L9 54 52.O

rnlcrons gec

ePKP L9 5L 55
e(pp) L9 ,L t6
1 19 51 45,7
ipKp 19 51 !or4
fsp L9 

'5 
07

1(gPKS) L9 56 at
e 20OO57
eSKSP 20 04 12

Ka ePICP L9 51 59
llonga IElantle (n = tro lm).

08 14 09,1
oB tt 57,,

Ki eP
1PP

sk lP
e

00 0, 14
oo 07 17"1

1SKS OO Lt t5 rr 1
1PKre O0 19 

'9.4n-lcrons sec
sKs E 2.L 7
uEo.514n2
M tÍ o.5 16
u 7, o.9 L'

oa of 28.4
oo 07 2,

lPP OO 07 42.5 tt 2

eb lPP oO 07 58.5
Un tP 0O O, L1.5

1 00 0, 45,o
1P? 00 07 08.4
1SKS OO Lt 

'5 
tt 2

I 00L552
e ooL93+
I?KCP OO 19 

'9.81ss o0 2L 26
Ka e?P OO 07 52

IPKKP 00 19 74,O
Java (u = ?o rm).

Up eP oL t4 2t

trl 1PKP 02 58 45.8
um IPKP 02 5A 5L,5
Solonon IsLands
(fr = tOO tn).

Up
K1

Gb
Um



Up = Uppsala, KÍ

L964
Marr 5 Up

sk
Um

ntUn
Japan

nrUm

= Kiruna; Sk = Skalstugan, Gb
Ka = (srlskrOna = GÒteborg, Um = Umeà

Kernadec Islandls
(rr = tro m).

Up tP O7 14

Un lP 09 11
Japan (rt = ,o tm).

Kr e(P) to D7
e 1058

1964
l?IP 04 16 7L,O Mar.
1PKP 04 16 26., cont.
IPKP 04 16 21.1

sk 1P 02 24 57.6
is 02 26 47 A2
D = 110O lm = 10".

Um eP 02 2, 26
is 02 27 17.9
lSS 02 27 56^4
a = l35O Im = 12-,

Jan l{ayen (h = ,o h),
Kí eP A7 05 27
Azores (rt = ,o tm)"

Um 1P 04 20 20.6
Sancta sea (n = L2o h).

41 56.1

5r.7

LB.7
ll

,4
52 rt

, eb 1Pg 12 33 LB,.L
1Sg LZ 3t 27,, I'

D = 40 Ìm = 0.4o.
Expi.oelon? rr

n 5 Kl e(Ss) 14 20 06

t' t Up lPP l, 7L 57.2
1 L5 32 O4,g

microns sec
PICP Zt O.L O.7

sk eP@ L5 tL 50'
eb iPicP t5 ,2 o4.7 rl

Un 1?i{? 15 tL 44,6
Ka 1?ICP 15 72 l-)"7
Ke:madec Islantls (tt = ,O tm).

Up 1? L6 19 49.3 C

Up 1P L7 14 59,O
Ki 1? 17 L4 LL,I
Um 1P 17 14 72.9
Kurile IsLantls (tt = 5O lm).

4UpiP

4 Kl eSn
isg

Sk esg
un e(sn)

4 Up l?KP 06 28
Sk ePBP 06 28
Um e?f 06 28

1 0628
Kermadee Islands (h

4 Um LP 0829

+ Um 1P L5o6
Azores (u = to t-).

4 Um eP I62t
Azores (tr = 3o m),

iSg 06 05 1916
Nort[west Russia, 68,2"Nt
7f"5-8. Origin time =
06 0L !{. Expl-osj-on?

07
o4
o6
o4

05

06
06
06
o6

47
08.8
46
26

5

t

46.6
4O
32
74.5
= 50 h)r
57.9

o4.6

L4
fP
(tr

eP
1

1P
1P

,up
K1

19 48 04.4
= 80 h).

2L rO 06
21 50 ]-.6.4

2t 52 44.7
2L 52 28.3

m'i crons sec
Zrt O.1 1.O

2r 12 49
21 52 35.5

sea (h - Bo ho).

4UplP
lPP
1S
1LÍ
Í.I€2

u
ialvl

u
)=

Kl e?
1
e11

L7 t8 56.7
t7 tg 38.2
17 47 22,O
r7 45 34
17 46 28

m'i crons sec
E 0r4 10
N 0.6 L5
7,0.6 Lo

2?oo hn = 24 L/zo.
L7 39 25
t7 tg 73,2
a7 47 

't

P
Sk eP
Un 1?
Celebes

il

eont.

o2
02

4Up1sK1 lP
28 76.L
2+ 52.4 C

cont.



-5-
Up = Uppsal.a, Kl = Kfnrnal Sk = Skalstugan, Gb = Góteborgr h = Umeè

fs = I{arlstrrona

1964
lúar. 4
cont.

K1
M

u
M

Sk e?
rI€1

Gb eP
Ih IP

lSn
fLgl
tRg

Ka 1P
111

Caueasus (h =

Up tP
Kl lP
Sh J.P
cb 1P
Un tP

nlcrons gec
s o.7 It{ o.3 Iz o.4 I

L964
Mar. ,
coart.

Crete (tr = 4O m).

Um 1? 00 05 50.9
Ieytel PhÍllppine Islantls
(h = 90 lm).

Um eP 0O l-4 OO

t oo L4 1L.9
treyte (rr = 4O ron).

Kt rP 02 t3 tt,4
Icanabatka (rr = 6o trn).

Up
mìcrons gec

ME0.g2,
MNl"L2L

Kl.
mlcrong sec

u80.922
!{ N O.5 19
u z L.5 20'

sk tPicP 06 19 44.'
Um IPICP 06 L9 t9.4

1 06t9o5
eSS ú 78 26

Indian ocean (rr = +o m).

Itn lSg 09 At 45.5
CoaEt iegíon of northwest
Norvayr near Bod6,

Kl l(Ss) LO 2' O5.g
1 lo 2, zO,L

Ki r(pxc) Lo 24 L2;5
sk fPre Lo 24 5O.9
Un 1?KP LO 24 25,2

eSS Lo 42 t7
Solomon Islands (n = +O fo),

Un eP 15 08 47

Up 1P 20 47 OO.9 C

Kl 1? 22 t1 2r;'
Um L? 22 57 49.7
A1eutian Islanats (U = 5O m).

K1 r(p) oo 02 16.4

Up lP 02 47 43.7
K1 1P 02 47 0L,4
Sk eP 02 41 t6
eb ePeP 02 48 27
Um fP 02 47 20.0 C

Japan (n = ,o to),

lPg 6 5L 44.4
lSg 06 52 45.2

uicrons sec
Sg 'Zt O.1 O.7.,
g = J2O lm = 4.?-.

Sk eX 06 5, o,
Iln 1 06 52 L9.J.

l:n
a6 52 25.2
a6 5t r5;8
06 53 49.t

lX 06 54 1OA9

D = 74O lm = 6.?-r
Atl-antic Oceanr off . 

,n

Norqeglan coast, 68.1-Nr
8.O"8 (by conbination wLl}r v"

îrons6 ctata), origin t1ne =
06 50 10, The pbase X (Skt
Ura) has a group veJ.ocftY of
7eO7-7rOB lq,/secr PosslblY
Rg. Agreement between clata
not quÍte satlsfactorf,r

up i?
Um !P
Japan (u = 9o m).

r7 39 75
17 48 21.O
L7 t9 L2
L7 59 01.7
L7 44 09.O
t7 47 00
1? 49 06
17 

'8 
02;8

I7 42 45"7
60 h).
2L r7 tr,9
2L 

'8 
27.6

2L 37 57.O
2L 

'7 
O4.5

2L t7 54.8

o7 ,5 55,7 C

07 55 46,'

5

5

5

6

6

lsg

ll

eont,

5 Kl fSg 09 02 rÙ.t
sk esg 09 07 r,

Up IP L5 27 52,.O C



-4-
Up = Uppsala, Ki = Kinrnal Sk = Skal-stugan, Gb = Góteborg, Um = Umeà

Ka = Karlskrona

1964
tr[iarr 6 Up ePP

l[
M

M

Ki

tf

cont,

L9 16 59
nicrons sec
E 1,1 22
N 1,O 19

' ':2 20

microns sec
ME1"B22
MN]..422
M24,824

Um e?P L9 16 35
lSP L9 25 59

New Britain (h = ?O h).
Magn. = 5.8 (uprr:-).

Up i? 2I OI 58.9

Ka i?ItP OZ 04 47,5
FUi Isl-and.s (fr = 59O Un).

tr1 iPn o, 50 43,7
1Sn 05 51 25.I
iSg 05 51 42^6
D = 79O lf,a = J.j",

Um iSn 05 52 LO.A
1Sg 05 52 47,3

Northwest Russia-Flnlqnd
border^region, 67 L/z"N,
29 I/2"8. origin time = i,,

05 49 47. E)cPloslon?

up i?
Ki 1P
Sk e?
Un iP

07 57 f4,'
07 t7 16.4 c
o7 37 70
o7 77 11.0 C

Um iP 07 ,O 44.1 c
Jan Mayen" Origin time =
07 4A 05,

Ki eP 10 OO 51
Um iP 10 01 2O.0
Jan Mayen (h = 10 lo).

up i? L7 20 48.7
Um iP \t 20 72,4
RyulcJm lslands (n = 16o m).

KÍ iPn 14 58 44"7 D

iSn a4 59 J2t7
tSg 14 59 48A3
D = 410 ls. = 3.7-.

Un eSn L5 OO 42
ÍSg 15 01 21A9
y = 'l2O ism = 6.5I.

Nort[vrest Russia, 69.2"Nt
29.8'E (by combination with
Tromsò ctata). Origin tlme =
14 57 46. ExPlosion?

Ki lP t5 t7 a2l7

up e(rxr) 01 56 o?
j.?IrP OL 56 r5,9

uicrons sec
PKP Zr 0.1 L.2

Ki i}KP Ol 55 57.2
microns sec

pfp Zt 0.4 !.5
cb ePK? OL 56 27
Um 1?ICP OI 55 42,2

I oL 5' 49,L
e OZL815

New zealana (n - 30 h).

Up j-P

Ki iP
Um iP
Ka iP to 75 Lz.g
ninar., Kush (n = f3O to),

Up iP t9 48 26,9
K1 1P L9 48 7',8
Sk ip U9 49 j2.7
eb 1P L9 48 48,2
Um iP L9 4B 25,2

ip? 19 49 O4'9
I<a iP 19 4A 7L,4
Hintlu Kush, 6 = 1tO lon (Un).

t964
lllar. 7
cont.

7

I

Sumatra (rr = eo tn).

Up 1P 07 47 25.9 C

Kl iP O7 46 11.2 C

1 07 46 Lz.B
i?? 07 46 2L"A

microns sec
PP Zt O.1 1.5
u E 0;9 1-B

MNO.914
MZ1.1]3

sk 1P 07 46 26,7
eb eP o7 47 39
Un i? 07 46 48.6
Ka 1? 07 4B O5.4
Jan Mayen (h = 50 hn),

Ki iP 07 50 06.7
sk 1P O7 50 2r,7

19 3! o8r5
LO 35 l-.6.2
ro 35 06,4



-5-
Up = Uppsalar Ki = Kirunar Sk = Skalstugan, Gb = Góteborg, Um = Umeà

Ka = l(aslskrona

a964
nfiar. 10 Ki

10 Up

Ki

LO Up

Ll Up

Gb

11 Up
Kf
Un

11 Up

11 Up

l-1 Up

ruiHii.tassase' 
h = LJo lan

Um

]-964
iP 12 20 72,O trfiarr 11 Up iP

eP L4 13 20 tt

ipP I+ L3 54,8
iP 14 t7 o1.4 D
ipP I+ L3 37,9 tt

microns sec
P Zt O"2 1.5
i? t4 rt o7,2
ISKS L4 27 t2 rl

r, 38 5g.g

LI Ki eP Ie 34 27
Japan (r, = ,o t*),

11 Up iP 19 22 4L.2
i Lg 26 22.9

Switzerland (h = 30 1m),

lL Up i? 27 +Z 10.0 C

iPP 27 47 5O.t
Ki iP 23 42 79.5

i?P .23 44 75,3
I[LCrOnS SeC

MEO.715
MNO.4T2
MZL.OT4

23 42 42,O
25 42 L9,7

is 27 4e 40
iss 23 ,t 57^
D = 4BO0 ]m. = 47-,

Ka i? 23 42 I4'5
rran (h = 40 1m).

12 Up iP 04 07 OJ.O D
15 04 L6 42

ruicrons sec
? 'zt 0.1 o. g
MEO.BlB
MNO,7 18
M Z 1,4 18^
P = 8450 Im, = 'l$",

04 06 39,.7
microns sec
E 0,7 T5
N O,7 T5
Z Or'l 15

04 o7 06,6
04 o7 22,4
04 06 47,.8 D

04 11 
'Ba4 t6 16

eSKS 04 16 42^
D = 82OO ls = 74",

Tormosa (rr = ,o t<n).

,t L2 Gb i?I(3 01 49 LO.'
Ka 1PICP 04 49 f'2,7
Fiii Islands (tr = 5eO mr).

rr 10 Up i3
Um i?

14 tB o5.9
L4 

'B 
36.0

1? Ot L9 72,9
e? 01 19 16
i-P 01 19 19,6
1SKS OI 29 4A

i? r5 40 27.6

iP OO l:4 L6.6
i oo L4 23,6
iSn O0 19 10
ilgl OO 22 OO

microns sec
P 'Zt 0.L O,7
MEO.5L2
iP oo L4 57,4

&Lcrong sec
P Zt O"1 1.0
M81.816
MNO.9L7
MZL.6 14
eP o0 15 11
1 00 15 ,0,0
eP OO l-4 28
1 0a L4 t+,o
iP o0 14 7O,'9 C

eSn OO 19 19
etri OO 2t t6
el€l OO 22 30
lP OO 14 09.4

sk iP
Um 1?

Ki iP

M
M

IYl

sk
Gb
Um

iP
i?
iP
iPa
1S

Caucasus (tr = 1O m).
Magn. = 5,5 (Uprxi).

Molucca Passage (tr = 6o to),

i? 06 49 56.7

iP L2 
" 

34,4 tt t2 Ki

iP L4 3t L6.2
cont.

iSn OB 50 44,2
iSg oB 50 5eA9
D = 4IO Lm, = 5o7-,



up=

].964
Marr
cont.

tl

cont.

Um iP
- t.rJapan \n =

Up iP

P

Up 1P
a

eS

Uppsala, Ki = Kirunar

]-:964
Un iSg Og 52 79,7 Mar, L7
Norway-Northwest Rupsia cont.
bordgr region, 69,7"N,
29,r"8 (by conbination
with fromsó d.ata), origi-n
time = OB 48 57, Explosion? "

-6-

Skalstugan, Gb = Góteborg, Um = Umeà
Karlskrona

Sk=
Ka=

L2

Ig 43 22.J_
90 1q),

20 48 58.6 D
microns sec
zt o.1 0.6

22 45 34.7
22 5' 3e
22 56 06

Ki iP 06 01 36,5 C

micrsns sec
? zt 0.1 0.9

sk i? 06 02 07.1
eb i? 06 02 43.9
Um iP 06 02 O1,l C

Lleutian Island.s (tr = lO tcn),
Magn, = 5.8 (UprKi).

Um iP 09 ,4 00.1

Ki ePt: 12 3L 19
ÍSn L2 32 O5.1
iSg A2 72 l-9AB
D = 400 \n = 7,6-,

Um iPn 12 3L 42"L
iSn 12 t2 44,O
lSg 12 31 12^6
D - 580 Ig!, = 5.21,.

Nort[west Russia, 6'1,3"N s

z9,7oq. origin tíme - '/'
12 tO 21. Explosion?

T5 L9 I',5

21 20 45.5
= ,o h).

12

12

12

1Z

L7

macrons sec
P Zt 0.1 0,6
sNo.46
M E 2,',1 20
u N 2,420
M Z 5.4 2r^
D = 9550 hn = 85".

Ki iP 22 15 L5,7
1 22 4' 2A,6
eS 22 55 29
i 225708

microns sec
P Zt o.2 1,0
S E O,45
sN0.68
M E 1.8 16
MN2.7 17
M 7" 2,5 18 ^D - 9100 lo = 82".

Sk e? 22 45 4I
Um iP 22 45 2I.9

15 22 55 40
i 225625

luzon (rr = 5o ico),
trfiagn. = 5,9 (Uprfi),

11 Up 1P

17 Um iP
Guatenala (h

1P 27 30 22.1

i? 02 53 
'B.O

Up iP 02 40 4L,5
eS 02 45 57
:-(l:.) oz 44 72
rl,g1 02 44 

'o1W2 02 45 O4.B
microns sec

P Zt o.1 I.2
M82.89
MN2,57
MZL,79^
I = I55O ]s1 = 1{",

Ki i? 02 42 l4,4
elgl 02 4e 4I
1W2 02 49 rO,7

microns sec
M82,2 10
MN1.4g
MZr.tg

Sk i? 02 ltl 25,'l
i 02 45 O7,5
ilel 02 16 26,3

Gb e? 02 79 59
e 024029
is 02 +t 57,6
lI'92 02 4t 29.5

Um iP 02 4L 72,7
is 02 44 52

L+

12 Um

L7 UM

t7

L3

Um iP 07 59 O7.9
Volcano Islands (tr = 3o to).

Up iP 04 52 29,7

Up iP 06 02 29,4
mierons sec

P Zt 0.1 1,0

I3

C OIIT r



Up = Uppsala, Ki =

-7-
Kiruna, Sk = Skalstugan,

Ka = Karlskrona
Gb = Góteborg, Um = Umeà

L964
Mar. 14 Um elgl 02 46 46
cont, 1 OZ 47 04

1964
Mar. I4

1T.'g2

Kae
iS
i

K1 iP
UM LY

i
e

Up iP
Ki 1P
Um iP

Switzerlana (n = 30 kn).
WelI developed higher node
surface wàveso nt Up, Kio
Um is lgl best shown by
long-period record.st
whereas lg2 is best shown
by short-period (vertical)
record.s '
Up iP 07 0l 48.0
Ki iP 07 01 51,1 C

sk iP o? 04 04.5
Urn i? 07 Ot 4r,9 C

Lndaman Islands (fr = 1o m),

Up 1PICP 15 27 56.0
isKP L5 26 26.5

microns sec
PKP Zt 0.1 0,7
sKP rzt 0.1 0.5

SK iPKP I5 23 57,'
cb 1PKP 15 24 07.2
New Hebrides Islands
(rr = oro i<n).

Up iP L6 47 42.7
Ki iP 16 4B 22,4

microns sec
ME0.6a5
MNO,7 16
MZI.4L7

sk i? L6 47 50.7
Un iP 16 48 02.O C

Atlantic ocean (rr = 5O i<n).

Um i? IB 54 74,9
Atlantic Ocean (fr = 1O tm)'

19 01 48.7
19 02 11
tg 02 77,1

21 10 11.7

27 OB OI

07 76 2L.3

07 ,7 54.9 C

02 47 rl-,6
02 40 2I
02 12 l-7,5
02 42 43,5

11 00 28.4
11 00 15,5
11 00 40,7
11 00 54

rr 36 28.8 C

tr 75 22"9
rr 75 50,9

1,4

L4

1^I+

t4

1A4t

L4

i?
e?
1

iP
L4

L4 Ki
Um

t4 up

L+

Aleutian Islands
(rr = 1o tm).

Up
Ki
Um
Ka
Fiji

iPKP 12 0t o9,5
iPKP L2 03 00,7
1PKP 12 07 02,6
iPKP 12 03 20,6

Islands (tt = 5Oo ton),

Up iP 12 18 11.7 D

microns sec
P Zt 0,1 0,5

Up iP 15 23 75,5
Ki i? 15 25 42.O

nicrons sec
P Zt 0.1 o.B
M8l.'.2 18
MN0.6T7
MZ2,O18

sk i? 15 27 22.8
Um iP 15 27 4L,7

i 15 27 41.5
i L5 27 4B,O
eSKS 15 73 lL

Leeward Islands (fr = ,O lm).

Um eP
Turkey,

Um i?

Up iP

Up i? Og 06 53.2
iPP 0B 07 59,5

microns sec
? rzt 0,1 O,5
PP Zt 0.1 0r5

Ki i? 08 06 37.6
microns sec

P Zt O.7 0,6
sk iP 0B 07 08,?

i?P OB OB 26,4
Gb iP OB 07 2l-,'

j-?P 08 08 47.4
Um i? OB 06 38.2
Ka iP OB 07 09,6
Kaza.l<h SSR. Magn. = 6.2
(uprri).
Underground explos j-orr.

09 58 
'9,4og 59 2+,2

I4

15

L5

T5

ll

n

c ont,

KÍ iP
Um iP

1tr
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Uppsala, Ki = Klr.una2 Sk = Skalstugan,
Ka = Karlskrona

Gb= Góteborgl Um = Uneàup=

1964
Mar.
COfltr

ll

L'

15

L964
Um ip} 10 OO 11,6 Mar,
Kamchatka. h = 200 ltlr (Un). cont.

Up iP 12 11 5I.7
Um i? 12 44 59,7 C

Caucasus,

e(ss) Lj

15 Ki nierons sec
P Zt 1.6 I,7
?P82.67
P?22.76
s E 5.6 g

SN5.8B
ME15018
MNT2O19
MZT6020
D = 395O |m = 35 I/2o.

15 Ki
SK

L5 Up

15
15
L5

11
20,o
40,1
42,7

L9 46 06,1
rg 46 rg,g
,0 Im),

2L OO 49,7
21 00 08.2

i?g
i
lsg
D = 200 ]sr = 1.8o,

Um i?g 15 28 01.8
j.(sn) L5 28 4r"t
iSg L5 28 57.9
D = 44O lcn = 4.0o,

West coast of Norway,
65.5oN, 12,ooE.
Origin time = L5 26 43,

Un i? 22 36 5r.5 C

iS
iSn

Ka iP
j-Sn

22 42 04
22 47 23.9
22 75 52,8 C

22 40 42.6
West of Gibraltar (h = 25 l&).
Magn. = 6.'l (uprri).
Clear higher mode surface
waves recorded. 0f special
interest is that the short-
period vertical-component
records at Up, Gbr Umr Ka
show the Sn-phaser wittr very
sharp beginning and. an
average group velocity of
tr,,6I Im/seet sinilar to what
we have found earlier for
shocks in the Caspian Sea
region (see our bulletin for
Jàn, 27t A967). The absence
of any clear Sn at Ki and Sk
is probably due to
significant differences in
the path properties as
compared. to our otherr more
easterly stations.

29
27
27
27 SK

Gb
iP
i?
iSn

22 36 34.7 C

22 t5 50,8 C

22 40 70,O

t,

15

Up iP
Um iP
Caucasus ( tt =

Ki i?
Um i?
Turkey,

Up iP
Ki iP
Sk eP
Um iP
luzon (h =

21 29 56.8
21 29 77,4
21 70 02
21 29 44.O

lo hr).

Í? 22 76 22,5
i 224OI2
i 224057
i(s) 22 4L 27
lSn 22 42 ].],4

microns sec
P81.51
PN2.75
P Z 4.45
P ',Zt 1r0 1,O
ME52O17
MN260L7
MZZTOIT
D = 32OO 'rm, = 29O.
fP 22 77 2l-,7
i 22 17 73,1
iPP 22 78 4r
is 22 42 55
í 2246l2

microns sec
P E 7,4 7
P N 3,8 B
?26.47

16 Up

Ki

iP or 14 51.4
elgl oI 77 7a

microns sec
P ZI O.B 0,8
M81..7 18
M N 7"2 16
MZ5.2LB
iP 01 14 16.4
i?cP OI L5 72.6

microns sec
P 'Zt 0.7 1.1
M E 7,7 14
M N 2,8 13
MZ7.5L4
iP or L4 45.5
iP ot L4 57.2
i? o1 14 1914

n

c

SK
Gb
Um

cont.

Ki.

cont'



Up = Uppsalar Ki =

-9-

Kiruna, Sk - Skalstugant
Ka = Karlskrona

Gb = Góteborg, Un = Uneà

a964
Mar, 16
contr

1964
IVIar,Ka i? 01 14 46,.5 C 16 Ki iPn 06 54 44.5

iSn 06 55 4o,I
iSg 06 56 0226
D = +gO lM = 4.4o.
esg 05 5e 33
is^ 05 56 +r'O
iSg 05 57 02^6

Nort[west Russia, 67,6"N?
72.0"8. Origin tince = -/
06 53 77, ExqTosion?

L6 Up iP OB 55 16"1 C

microns sec
P Zt O.1 O.7

sk iP Oe 55 05,7 C

i.PP OA 57 27.9
Gb i? 08 55 77.5 C

Um iP OB 54 5O.t C

Ka iP 08 55 1B.L C

Kurile Islands (fr = t4O tm).
îhe P-phases on the short-
period vertical-conPonent
records are followed bY an
oscillatoric wave train of
rrery regular appearancet
lasting 7-5 min and slightlY
deereasing in anPlitude
especiallY clear at Skr Umr

UD"

og 25 56.3

L53t4rD
L' 14 31
r5 34 47^

410 lst = 3.'?-".
L5 77 3e
15 t, 43,5

îsinghai, Chi-na (t.= 3O tcr),
Magn, - 6,7 (UprKi) from
?-waves but only 5.7 (Upt
Ki) fron surface wavest
possibly suggesting
somewhat greater dePth
than nornral,

Up iPg OL 59 22,I
il oL ,9 t7.6
iSn OL 59 +8,9
isx or 59 59.7
iSg 02 OO I7,5

mierons sec
Sg Zt 0.8 1.0^
D = 4OO lc-ilr. = 7,6",

Ki eSn 02 OL 78
iSg 02 02 26,5

Sk i?n 01 58 58.1
iPg OL 59 O4.4
il oL 59 rL,5
iSn OL 59 28.5
iSg OI 59 79.2
D = J10 loo = 2.8o.

cb eSn 01 59 48
iSe 02 OO 09.1

um ePx 01 59 40
iPg 01 59 50.8
iSn 02 OO 29.6
iSg 02 oo 58A7
D =* 5BO lm. - 5.2' ,

Ka eS^ 02 O0 58
iSg 02 Ol 14.6
i ^ 02 or ?3,,

Norviay, 611 2"Nr 10.7"8.
Origin time = 01 58 09.
Felt at lillehammer and
Ringebu" i! d.enotes a
significant but r.rnexPlained.
phase (unrst)'

Up 1? 63 7J {At1
i?? 03 77 20.4

nicrons sec
P 'Zt O.2 1. O

?? rzt 0"1 1.0
Ki iP 03 35 46.r

mlcrons sec
P zt 0'l- 1.0

sk i? 03 36 0r,5
eb i? 03 36 01.7 C

Um lP 03 t5 77.+
l?p 65 3l LOr5

Ka iP 05 t5 47,6
îadzhik SSR (h = 1rO ]@) r
Magne = 5.8 (uPrXi).

SK
Un

16

16

16 Up i?

16 Ki iPn
1Sn
isg
T\-

Sk esg
Un iSn

iSg L5 36 2oA8
Nort[west Russia, 69.l-Nt
30,0"8, Origin tj-me =
A5 72 46. ExPlosion?
In the few eases where the
first notion of ?n at Ki can
be read for these events in
Northwest Russiar it has
been a clear dilatation
(ttris case and Mar 7t L964,
14 48 and Mar 21, 1964t
t5 L6) - inai-eating a
certain directivitY of the
(probably) expl-osive sotlrcèr

16 sk 1(se) 18 15 20
PresunablY aftershock to the
earthquake in NorwaY, Mar.16t
196+ 01 58 09. Felt at Ringebu.
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= Kirunae Sk = Skalstugan, Gb = Gdteborg, Um = Uneà
Ka = llsrlskrona

up = Uppsalar Ki-

196+
Mar. 16 Um

rr L6 Um

16 Up
sk
Gb
Um

I(a
-u'l_ J l_

It 1T Up

rr 17 Up
Ki
SK
Un
Iran

rr 17 Ki

rr LT Up

rr 18 Up
Um

18 Up

Central Asia,

16 Um iP 20 52 O4.O
Puerto Rico (n = 3o to).

lP 18 47 0g.O

iP 20 02 5t.7

1PKP 2t 57 5f"3
iPKP 21" 57 54
1PKP 2t 58 O4.g
1PIG 21 57 43.7
1SKP 22 00 7Ir7
1PKP 2L 

'B 
O7,7

Islands (f, = 5eO tm).

iP 05 21 26.8

1P 12 t2 57.7
iP 12 13 28,6
iP L2 17 4I
iP t2 13 05.4

(ft=3otr).

18 Ki microns sec
P E 1.0 6
PN1,B6
P Z 7,7 6
? zt 1,1 0,9
S E 7,7 6
SNL,27
ME2.7 I7
MN1,g17
M Z 2,7 TL^
D = 6200 ]16 = !6".

sk iP 04 46 5r.6
ipP 04 48 22,O
eS 04 D4 t6

Gb iP 04 47 27 
"Oip? 04 48 58.9

Un iP 04 +6 77.9 D
ipP 01 48 02.6
isP 04 48 44
i 0450L+
ipPP 04 50 2e
rs 04 54 08
iScS 04 5i 4L
I 045624
iPrPr 05 !5 

'2,tKa iP 04 47 3O.z
ipP 04 49 O2.I

Okhotsk Sea, h = 47O tcn (Up,
Ki, SkrGbrUmrKa) .
Magn. = 6,4 (UprXi).

18 Ki ePg 05 2J. 50
iSn O, 22 25.O
iSg 05 22 4B.B
D = 490 lm = 4,4".

Un esg 05 27 46 ^Nortf;west Russia, 5T.6"Nr
72.0-8. Origin tine =
A5 20 27. Explosion?

17 Un iP 02 15 0l'.2
Kanchatka (tr = ZO nl).

02.2

17.9

07. O

47,r

L964
Mar,
c ont,

i(p) 17 40

iP 20 4r

02 5t
02 5o

iP
1P

iP 04 47 06"J D
iPcP 04 47 4O,4
ipP 04 4e 77
is 04 >4 59
i 04174L
iPr?r o, 15 44,2

mlerons sec
P N 1.O 2
3 'zt 1" 0 0.7
pPNJ-.24
p?2I.94
s E 1.0 4
s N 1"0 4
ME1.ga7
M N 2.'l 17
MZ2.2a7
D = 7100 kn - 640.
iP 04 46 14.6 D
ipP 04 47 19
is 04 57 16
iScS 04 55 A,
isS 04 56 04

1B

l-B

Up iP
SK iP
Un i?
Yugoslavia

up i?

16 46 47.8
16 47 72.7
16 17 16.7

(ir = to too).

19 01 20.6

35 09.8

20 28
20 79.o

42 tI.g
42 76,O
4' OB

+7 07.5

19 Un

L9 Unt

19 Ki

iP

e
i( ss)

1Sn
lsg
esg
iSn

o2

o5
n?

o4
o4
o4
o4

SK
Un

c ont.

Ki

conT.



Up = Uppsala; Ki

l-964
Marr 19
c ont,

19 Up
Ki
Gb

= Kirr:na, Sk =
Ka=

-11-

Skalstugan,
Karlskrona

Gb = Góteborg, Un = Umeà

i 04 4i 52so
Northwest Russia, 6?.6"N,
7O.l--8,. Origin time = ./
04 40 34. Explosion?

Um iSg 04 43 4r.7 L9 up
mÍcrons sec

MEO,7 18
MNT,.32L
M Z T,LT7

Ki ePKP 22 03 OT

microns sec
ME0.8Lg
M N 0,6 l-5

Sk ePIG 22 07 17
un e(pt<p) 22 01 or

iPKP 22 07 I7,g
iPKS 22 06 t2
i 22 0B 50.t
eSS 22 23 07

Sanoa Island.s (fr = 3O nn).

Kl eP
* t.J.Ta.î \fi. =

Um iP

Kt i?
' ipP

07 23 56
40 kn).

06 og 21,-7

Un iP
Ecuador, h -

20 Ki e?

Un iP 0B 0B 11.0

Up iP 12 54 25.8 C

Gb i?g 15 L5 06.3
iSs 15 15 0P.5
n = 20 h!. = 0.2-.

Probably explosion.

l-964
Mar,

iPicP o5 04 o7"B
i?KP 05 07 56.7
iPIe 05 04 L7,4

Un IPI{P 05 04 0L,8
Ka iPIe 05 04 75.8
Fiji Islands (h = 610 lo).
The anplitudes of ?iG at
Gb and Ka are 10-15 times
those of the other stations
(caustic effect).

19 Un iP Oe 15 54.1
Arabian Sea.

20

20

20

rr 19 Un iP OB 70 35.I
fr 19 Un 1PICP 09 OL 57.8

Fiji Islancts (h = 5OO li31).

It 19 Up i? 09 5I j7,t
eS 09 59 25
i(ps) os 5s 37

rricrons sec
ME2.42L
MN2,O20
M Z 7.8 23^
D = 59OO lm. = 53",

Ki i? og 52 26)4
i(ps) 10 oo 42

nicrons sec
P Zt O.2 I.7
M87,9 17
MN1.819
M z 4,L L7

Un iP 09 52 O5.I
1 0g 55 5t,7
eS 09 59 4B

Arabian Sea (h = 3O hr).
Magn. = 5,7 (uprfi).

rr 19 Un iP 11 15 5l.I C

Japan (ft = 3?O to).
rr 19 Up i? 12 02 l.6.6

nicrons sec
P Zr 0.1 0.g

Ki iP 12 01 44.2 D
Gb fP 12 02 54,4
Un 1? 12 01 DB,2 D
Sonin Islands (fr = 450 too).

0? 08 46.1
07 09 0?.1
07 08 48.3

BO lrl1 (ri).

07 34 ro

20

20

20

20 Up iP

î-r
M

Ki i?
SK 1P
Un iP
Ka i?

t-5llfila ( h. =

19 11 t1,g D
níerons sec
zt 0.1 0.6
N 1.6 20

19 11 08.2
19 11 29.8
19 11 06.5 D
19 rr 22.6

90 l<rx).

,5 49,2
59 3L,O
59 4'
0O 19,2
01 ,t
02 06
05 52
06 7e

Up i? 01
io5
1PKP 07
1?P 04
onP? 

^A
VT

ix 04
1SKS O+: 

^À-l. v+
c ont,

2I



Ki = KÍrunar Sk =
Ka=

-12-

Skalstugan, Gb = Góteborg, Um =
Karlskrona

Up = Uppsala,

lt964
Mar. 2L Up
C Ofit r

2I Kl

2a Up
Ki

eSP
i.(sPS) o+ rr

04 08 26
21"

iP 04 L4 40,7 C
mi erons sec

P Z)t 0.1 L.5

iSg OA 45 2O,t
ePg a8 19 74
esg oB 79 44
ít oB 79 46.A

mierons sec
I Zt 1.6 1.8
D = $O lo = 0-Bo,
iSg 0B 42 01.6

Umeà

08 40 53,O
oB 41 11.9

2I Um i.Sn
isg

2l Up iP
Ki iP
Um iP
Iran (h =

2I Up iP

2L Un iP

2I Up
Ki

microns sec
PP Zt O.2 1,0
ME3,B20
M N 6,5 20
M z 7,2 20
(o = rteoo krn - t-06').

Kl 1? 07 
'5 

35,.5
1 07 55 7B,g
ipP 03 57 O1-,-7

iPP 01 59 54,t
ISKS 04 05 38
15 04 06 40
lSP 04 OB 16

rnicrons sec
? zt o.2 1.0
?P Zt 0,1 1,1
sKS E 5.9 11
SKS N 1.0 8
sKS Zt 0.1 1.6
sN2,2 11
ME5.B18
M N 7,6 19
MZ4.5L6
(D = 11450 k0 = 1o3o).

sk i? 07 ,, 55.5
i?K? 04 00 04.1

Gb iP? 04 00 47,9
1 04 03 O7,g

Un 1P Ot 55 19,2
1p? 07 57 O5.5
ePP 04 0O O0
ix 04 oL 54
isKS 04 05 38
i_s 04 06 49
isP 04 08 t7
it a4 ao 54
1?ICG A4 LL 7L,2iss 04 L4 07

Banda Sea, h = 35O tca (tCi.
Un), uagn, = 6.6 (uprri).'

]-964
Mar.
cont'

GàIlivare, Ngrth Sweden, a ./
6?.2"N, 21,1"8. Origin t/
tine = OB 39 18. Explosion
of 7Or5 ton dynanite in the
i-ron ore mi-ne at Gàllivare-
I\flalnberget.

Uu

iPn
i?n
iPx
iSn
isg
D=
eSn
fSg 15 20 06^5'

Northwest Russia, 69rO"Nr
3Or4-8, Origin time = /I5 16 29. Expfosion? t/

Up iP 15 20 57.2
microns sec

? zt 0.1 1.0
MEI,7 I7
MNT.4 17
M22.2l-7

Ki 1P t5 20 7g,B
eS L5 7L 04

nicrons sec
? zt 0.1 a.7
M82,2 I7
MNI,5L7
M Z 7.I 18
D = 9450 1o = g!o.

Sk e? 15 20 38
cb iP L5 20 53.4
Un i? L5 20 51.0

eS L5 7L 24
iPS 15 72 74

Mexico (n = eO nr).
Magn. = 6.O (Uprf:.).

Up iPKP 16 4A 47,6 C

microns sec
?K? Zt 0,6 0,9

to 35 L .B
ro 37 50,8
ro 77 27.9

30 hn)"

72 07 2t.g

12 47 4B.B

15 79 O2,L
l, 17 29,O D
15 L7 18,2
T5 \B L7,4
A5 IB 77 r,2

420 lcn = 3.8",
15 L9 27

2L

c ont.
SK

c ont.

2A



Up = Uppsalar Ki =

_L3_

Kiruna, Sk = Skalstugan,
Ka = Karlskrona

Gb = Gdteborg, Un - Uneà

a964
Mar. 2L
C Oiltr

Ki iPKP T6 46 2B.O
sk iPIc 16 46 3g.g
Gb i?KP L6 46 56.4
Un i?IKP a6 46 34,2
Ka iPK? 16 46 58.2
Keri:rad.ec Islands (fr = 3O

Up iP OI o, 02,1
Ki iP ol_ 02 08.,
sk i? oI 02 45.4gb iP 0I 05 22.5.
Um iP OI 02 37.5
Ka iP Ol A7 26,7
Kamchatka (tr = 7o ica).

05 29 23,9
05 29 49,.5
05 32 t5
05 32 2r
05 10 05

Chile
Magnr

22 Un iP to 25 16 "6
l-964
Mar,

cr
(1

kn), tt 13 51 22.8
r7 5r 24,2
13 5L 1A"L
l5 5r l-9,6

= 5O h),

16 56 75,8

or 72 to.3

07 43 53
( r, = t4o tcm) .

0B 08 11"0

22 Un t(p) 12 2B 1B.B
Mariana Islands (n = 5lO tcn).

Up iP
Ki iP
sk i?
Un iP
Sumatra (h

sk i?

Un iP

Un eP
Hindu Kush

Un iP

sk i}le
Un i?I{P

22 Ki iSn
isg

Sk esg

Un eSn
iSg 05 70 79^2

Nortlwest Russia, 67,4"Nr
72.40tr,. origin tíme =
05 27 IB, Explosion?

tt 22 Un i? 05 45 19,4
Ceran Sea (h = Jo h,1),

n 22 Ki iP 06 J1 10,6
nicrons sec

P Zt 0.1 1.0
Un iP 06 71 59,8
Alaska (ft = 6O tor).

tt 22 Up iP 07 18 55.8
Peru (rr = t5o tcl)"

tt 22 Um ep OB 46 tz

22 Up
n]-crons sec

ME1.419
MN0.g18
MZl,4 18

nLcrons sec
ME1.O19
MN0.718
MZL.I]-T
iPIe 08 57 58,7
i?P oe 55 36
ePS 09 05 38
iSS 09 12 T7
(tr = 1O ticr).
= 5.8 (uprri).

22

22

lt

22

27

23

2t

27

Kernadec Islands

27 Ki e? 09
Un iP 09
Kurile Islands (h

56
)o
(rr

54

o9
o9

75 '530,5
= 460 kn),

55
16, O

,o laa) 
"

27 Up iP
iPP
i-Sa
i(sa)

P
PP
PP

K1 iP
isP
i
eS
eSa

P
s

M

M
M

sk i?
i?P

Gb iP
Um iP

i?P
iS
iSa
íSS

a7 47 57,8 D
t1 49 34
t7 16 t2
rt 57 48

ni crons sec
zt 0,1 005
8O.73
zt o.1 1.0

t3 4e 01"7 D
I' 48 49,8
15 50 26
13 54 05
17 57 0B

rricrons sec
Zt O.7 0o 9
NO,36
E 005 7
N 0,6 L5
2o,47

r5 48 2L,7 D
17 5A O4.2
11 48 20"6 D
13 +7 53,5 D
13 1,9 29
17 53 5L
L1 56 lr
11 56 55

lr]-

Un

conl .
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Skalstugan, Gb =
Karlskrona

Góteborg; Um = UmeàUp-

1964
trúar.
cont.

Uppsala, Ki = Kirunar Sk =
Ka=

Ka iP 17 48 O4l.5 D
iPP L3 49 49.6

Hintlu Kush (h = 110 kn).
It{agn. = 6.0 (Uprfi).
WeJ.l developed higher mode
surface wgvosr

27 Ki eP 22 40 7I
Um iP 22 40 18.7
luzon (rr = 3o t<n)"

23 Un ePÍP 22 59 49
iP? 27 OO 4O"2

Australia (h = ,o kn).

24 Up iP 02 10 50,1 D
Ki iP 02 to Lg.1
sk iP 02 ra 47.5
Un iP 02 10 12,4 D
Volcano Islands (tr = teO 1@).

sk iP oB 79 24,-3
Puerto Rico (tr = 6O to),
Up i? O7 16 44.4

up i(p) 11 04 o4.o

24 Ki eP 14 55 02
Mari.ana Islands (n = 5O tn).
Up iP 20 44 L7.2
Ki iP 20 47 70.4 D
Um iP 20 47 51.9 D
Kurile Islands (f, = lO to),
Um i? 22 7L 74,.6

i(pp) 22 3r 4j.o
Japan (f, = 5O to).

25 Up iP 02 54 49.9 C
ni erons sec
zt 0.1 orB

02 54 11.2 C

02 54 44'.2 C

02 55 rO.7
02 54 28.I C

?o h).
05 16 00.6

04 38 25.2

05 0t 15'.7 C

microns sec
zt 0.1 0.8

iSg 06 0, 1Ba4
Nortbwest Russia, 68.l'N, ,/
32,4o.l', origin tíne = 't /
05 59 43' Explosion?

1964
Mar.
cont.

252t

25

K1 iP
SK iP
Gb iP
Un iP
Japan (h =

Ki iSn
isg

Sk esg
Um ÍSn

25 Ki iP
SK 1P
Um iP
Colonbia (h =

05 02 56,7 C

o, 0t 29"4
05 03 55.8
05 of L3,a

60 kn)"

06 01 44.1
06 02 07,6
06 0+ 46
06 02 38'4

ro 20 79.7
LO 20 24.O
ro 20 4r"4
50 h),

24
25 Ki iPKP 15 51_ 29.7

Um 1PKP 15 51 75"9
loyalty Islands (tt = 3o t*)"

2, Up iP 20 30 76"4
Ki e? 20 30 35
Um i? 20 30 37.7
Sumatra (tr = lo t*).
Ki iP 01 28 40.5

i 01 28 50.9
Um i? OI 28 45.4
Panay (tr = 5o tm).

Up
ni-crons sec

ME2,5Lg
MN2,5 18
M24.7 19

Ki eP 02 17 2I
eSKS 02 27 5l

microns gec
SKS E 1.0 6
SKS N O.5 7
M E 2,8 17
MN2,OA7
M Z 4.O l_g

Um iP 02 I7 29,9
i 02 t7 5g.B
1SKS 02 28 02
ePS 02 29 47
iss 02 34 46
1 O27e46

Mrariana Islands (n = ,O nm),
Magn. = 5,9 (Uprfi).

24

24

n 26

26

24

24

25

25

25

P
Ki 1P
SK iP
Gb iP
Um iP
Japan (h =

Ki i(p)

Um iP

Up iP

P

il

eont.



= Kiruna, Sk -
Ka=

-] 5-

Skalstugan,
Karlskrona

Gb = Gdteborg, Um = UmeàUp = Uppsala, Kl

1964
Mar.

$26Ki
Um

Banda

r26Up

26 Ki 1P 05 7B 58,5
Um i? O, 19 o5,I
leru (h = 1oo km).

26 Up iP 06 47 l2,9
i( sp) . 06 43 52.9

nl-crons sec
? zt 0"1 0,8

Ki i? . 06 42 55,3
a].crons sec

P 'Zt O.2 1,8
sk iP 06 47 IB,7
Un iP 06 47 OO,2
tuzon (n = tzo m).
Magn, = 5,8 (Uprfi).

26 Un i? 07 23 OB,7
okhotsk Sea (h = 1BO h).

tt 26 Up i? O7 49 77.4
i 07 49 40,r

Gb i? o7 49 l4'.5
Um iP 07 49 ,2,2
West of Portugal
(fr = 1O i<n).

rr 26 Up iP 09 28 37,O D
Ki iP ag 28 22,_6

microns sec
P 'Zt 0.1 1.0

Sk eP 09 28 47
Um iP 09 2B 26,4
Mindanao (n = eo nn),
? is preceded by snall-
amplitude motion, especi-alIy
elear at Um, where this
starts at O9 28 13.

Up iP 27 40 L5.7
ipP 21 40 27.7

Ki iP 2T 40 L5.I
sk iP 21 40 29,6

ipP 21 40 45,1
Un i3 21 40 10.9

ipP 21 40 25.2
Sunatra,h=60kn
(Up, SkrUn).

up e(P) oo ot 09

Up iP 02 27 26.7

Up iP 04 40 +5,5
ipP A4 4I It,6

microns sec
P tzt 0r1 Or5
pP Zt 0.1 0.5

Ki iP 04 40 36,9
ipP 04 4I 04,6
isP 04 4I AB.7

sk iP 04 41 00.1
ipP 04 41 27,4

eb e? 04 4I 07
i 04 +r L4,5

Um j.P 04 40 36.7
Ka eP 04 40 ,5

ipP 04 41 22,5
Burna.h=11Olm
(Uprxi, SkrKa).
The anplitutle of pP is
approximately twice the
anplitutle of P at all
stations; at Up the
amplitutles are O.05 and
0.11 microns resD. of ?
and pP art Zt .

Um eP 17 25 27
Costa Rica (h = 50 km).

l-964
Mar.

tl

tl

26 Ki

Un

i(p) 15
e( ss) 15
i(ss) 15

44 01,8
44 49
46 t6,O

26

26

26

26

26

ll

Up eP

Up iP
Ki iP
SK 1P
Um i?
Japan (h =

Up iP

Up iP

19 15 30

rg 48 47,O
19 48 O5.7
L9 48 79,I
a9 48 27,9

10 h).
20 25 56.r

20 49 0B.B

tl

tf

27

27

27

i? 12 29 29.6
iP L2 29 34.5 C

Sea (h = 160 h0).

mlcrons sec
MEO.718
MNO.718
I/i z o,9 18

Ki
M E 1.1 20
MN0.g19
MZ\.8 18

Um iPS I7 58 22
eSS 14 04 27

Southwest of Galapagos
Islands ( ft = 5O t*) .
lúagn, = 5,5 (Uprfi), 27
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Up = Uppsala, Ki = Kin:nar Sk = Skalstugan, Gb
Ka = Karlskrona

= Góteborgr Um = Umeà

1964
Mar. 27

]-964
Up iP 17 40 2O,7 Mar.
Un iP L7 40 21,9 cont,
Costa Rica (fr = 3O tm),

27 Mr Bàth' Geophys. J.,
82496-5L3r 1964). pPK?
emerges gradually beyond
the shadow zone, The
variation of the amplitude
ratio SI{P/?K? by a factor
of I from within to
outside the shadow zone
j-s exclusively due to the
anplitude variation of
Pffi, whereas SI(P has
practically constant
anplitutle over this
d.istance range.

27 Up i? 27 13 30"6
ipP .27 L7 tB.5

uu-crons sec
pP Zt 0.1 O.7

Ki i? 27 17 27,1
sk iP 27 L7 48.6
Um iP 27 17 2r"9

ipP 27 I5 72,5
Ka iP 2t 13 ,8,2
Bhutan, h = 10 tm (uprun).

28 Up iP 07 46 1O*9
i 034616
is 07 54 2r

microns sec
PE3el.6
PN19OT4
sE47o16
sN26011
M E 2260 22
D = 6550 lon = 59o.

Ki iP . 03 45 I5.7
mr-crons sec

?877L2
PN5OT5

sk i? 03 45 42,O
cb i? 07 46 22,5
Um iP 03 45 44,4
Ka iP 03 46 34^2
A1aska (tr = zo tcn).
Magn. = 8,5 (uprKi),
îhe anplitudes given for
Up refer in this case to
lliechert. These amplitudes
should be multiplied by a
factor about 2 to be
converted to anplitudes on
long-period Benioff (Bàth,
Geofisica pura e.applo,
47zIOB-I7O, 1959 ), Tlel1
developed nantle Rayleigh
and. especially love waves
were recorded.

27 Um iP 19 20 L2.2
Hindu Kush (fr = zfo m).

27 Up iPKP 20 40 57.7
isKP 20 47 32,r

m1crons sec
PKP Zt O.2 0,9

Ki i(prp) 20 40 LB.9
iPKP 20 40 27.8
isKP 20 45 LO,5

microns sec
sKP tzt o.1 Lrt rl

sk e(rrr) 20 40 t7
i?re 20 40 77,9
isKP 20 4t 25.4

cb 1PKP 20 4A 47.8 C

epPK? ?O 42 46
isKP 20 4t tg.t

un i(prcp) zo 40 26,4 c
iPlcP 20 40 7L,8
lSK? 20 43 t9,.g
iPKS
e
i

20 44 LO
204610 il

20 48 +1,7

Station

Ki
Um
SK
Up
Gb
Ka

Ka iPI(P 20 40 5O,2 C

ipPK? 20 42 55.t
isK? 20 41 4r.r

South of Fiji Islands.
h = 500 1@ (6brKa).
As our stati.ons are
ttistributed arou.nd the
caustic at around. I47o;
the recortls display a
number of i-nteresting
features, sunnarJ-zed in
the following table:

D PKP-(PKP) pPp sp/PKP
..r sec aupl.ratio

L74- 8.9 no 2,5
Ltg 5.4 no 2"2
141 5 no 2,3
L44 no no O,25
l46 no week O.27
147 no strong O.2B

The double PK?-phase wi-th
(Prc) nuch weaker than
Pffi, is observed. only
withi-n the shadow zoÍte,
(Pt<P) being identical with
Prf at Ki and with PlJ at
Uf,, sk (G. ?ayo sub*za &

n
(\

c
C

cont.



Up = Uppsalar Ki

1964
trfiarr

= Kirunar Sk =
Ka=

_L7_

Skalstu$dn,
Karlskrona

Gb = Góteborg, Um = Umeà

28 Up i?
Gb iP

05 27 2r.B
05 27 72.9

05 2B 54,t C

05 30 +4"7 C

o, 3, 42.8 C

05 41 21,6 D
05 40 29.r
05 41 02,5
05 41 01.8

= 30 tm),

05 42 45.4

28 Um

2B Ki

2A K1

.r
eb ÍP
Alaska.

2A Um iP

P
SK iP

i(pP)
Gb 1P
Um iP
A1aska.

28 Up iP
Ki i?

ip?

Alaska.

05 +6 47,7

05 46 49,3

05 47 22,O
microns sectzt 0, L 1,0

05 48 28,4

05 49 4r.5

05 51 38.1
o, 50 47,7
o, 50 49,4

microns sectzt 0.1 1.0
05 51 70.6
05 5L 14-8
05 51 50.0
05 51 11.6

05 52 37,9
05 5t 47,5
05 51 49,4

microns sec
zt 0,1 1,0

05 52 LO,5
o, 52 16''2
05 52 49.8
05 52 Og,7

o5 ,2 54,4
05 51 25.O

05 54 22.5

o5 54 5B.r
05 54 02,9
05 55 09,6
o, 54 50,9
05 54 57"7

,o h)'
05 5' 28.2

05 5' 46,r

56 49
,5 55,o

l-964
Marr

t

It

tt

cont.

2A Up
Ki

i-P

l-.HAlaska, This is the first
aftershock which coultl be
read. reliably. Before that
the traces are too entangled
to pernit reliable read.ings,
- As we found a .trery large
number of Alaska aftershockso
which were not reported by
USCGS, we used. other
bulletins for some of the
id.entif ication. rr 28 Up i?

Ki iP
ipPn28KliP

Alaska,

tr 28 Ka iP
Alaska.

tr 28 Up 1P
Alaska,

rr 28 trp iP
Ki iP
SK iP
Um iP
Alaska (h

tt 28 Ka iP

pP
SK iP

ipP
Gb 1P
Um iPtt 28 Up iP 05 47 56,6 C

microns sec
P Zt 0,1 1.0

Ki iP 95 QJ OO,g
microns sec

? zt 0,4 1.5
sk i? a5 $ 27.7 c
cb i? 05 44 08.0 c
Um iP O, 47 5Q.7 C

Ka iP 05 44 2O,2
.0.Iaska (n = zo m).
Magn. = 6.0 (UprKi).

2B Up iP . 05 46 o1.t
ml-crons sec

P Zt O,2 1.0
Ki iP 05 45 00.2

mierons sec
P Zt O"g 1.7

sk iP 05 45 7r.8
Gb iP 05 46 15,0

i 05 46 r7,9
Um i? 05 45 16.9
Ka 1? 05 46 26.1
A.laska (t = lo to*).
Magnr = 6,4 (Uprri-),

28 Ki iP
Um iP

2B

2B

Alaska.

Um i?
Alaska.

Up iP
Ki iP
Gb i?
Un iP

ipP
Alaska (h =
SK iP

Um iP
Alaska,

Dil
D

05
05

eP
iP



up = uppsala, Ki

]t964
Mar" 28 Ki
eont.

Gb
Um

-18-

= Kirunal Sk = Skalstugan,
Ka = i(arlskrona

Gb - Góteborg, Um = Uneà

1964
Marrmicrong sec

P Zt 0.1 1.0
iP 05 57 01,8
i? 05 56 21,5
lPeP o, 57 2a,5

Alaska.

n 28 Um ip O, 56 07,7

tt 28 Um ip A, 59 Zl-,B

rr 28 Up ip 06 OO O6rt
ip? 06 oo I3,9

Kf 1P 05 59 Ar.5 C

ipP 05 59 I9,-3
microns sec

P zt 0,1 0,6
p? Zt O.2 1.0

SK iP o5 ,g 19''2 c

06
06
06

06

06
06

Um iP

Ki iP
Um iP

28

28 Ki iP
SK iP
Un iP
Alaska.

2B Ki iP
A].aska.

AIaska.

28 Ki iP
Um i?

ipP
Alaska. h

Alaska,

ri iP
Um i?
Alaska.

Ki iP

Gb eP

Up iP
Gb i?
Alaska.

28 Ki

Um

Alaska.

2B Um i?

28 Up iP

of 25.L
07 52,1
01 53.r

06 05 38.7

06 41,1

07 4r.5
0B 12.0

lpP 05 59 46.8 I

Gb iP 06 00 1?.?
ip? A6 Oo zr,4

Un i? 05 59 79,2 C
ipP 05 59 47,L
1Pc? 06 00 fT,O

Ka iP 06 00 29.? rl

ipP 06 OO 36,2
Alaskàr \ = 70 to (Uprfirsk,
GbrUnrIG). pP has 1arger'
anplitudes than P at all rl

stations. îhis rnay sometimes
l-ead to difficulties in phase rf

identification, especially
when the weaker P is missing tt

and the record starts with
the stronger pP, At Ki and Um,
? starts with longer periods
(1,0 sec), fotlowed after rl

I,5-2 see by shorter periods
(o.e sec), "

tl 28 Ki 1P 05 59 38,A

04.g
11.1

28 Up

Ki

28 Up i?
Ki iP
Sk eP
Um i?

06 0B 44,1
06 0g L2,2
06 0g 1g.B

50 kn (ur).

06 rt 73,2
06 12 11.7
a6 J-2 40
06 12 4O,7

06 L2 54,O
06 13 22,8

06 L7 L7,8

06 15 02

06 15 04.8
06 L6 12.1

28

2A

l_-r

?
iP

06 t5 o5.2
mìcrons see
zt 0,1 1.1

06 15 73,8

06 L5 l.4.6

06 18 49"2 C

microns sec
zt o.2 1. o

06 t7 57,5 C

06 17 5g,O
microns sec
Zt O12 1. O

06 18 20.7 C

05 19 00.6 c
06 18 22.6 C

28 Un iP OG Oz
ipP 06 Oz

(ltastca).

?
Ki iP

ipP

P
SK iP
Gb iP
Um iP

o6
o6
06
06
06
o6
o6

25tu

Gb
Un

iP
ip?
iP
ipP
iP
iP
ipP

07 3T.T C

07 76,8
02 76.3
02 43,7
07 42,8
o7 04,9
o3 11.4
(UprKi, Un) .Alaska, h =

eont.
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Up = Uppmbr K1 = Klrunar Sk = Skal-stugan, Gb = gi;1"borg, Um = Umeà
Ka = Karlskrona

L964
Mar.
eontr

tl

2A Ka lP 06 19 w.4 c
L964
l{er. 28 certain whether the maxina
cont. (u Btrtz) tistea for Ki belong

to this shock or not.
Alaskarh=20U(ff).
lfagn. = 6.1 (Uprri).

28

28 Up

28 Up
Un

28 Kl lP
Alaska,

28 Kl

28 Up

1P 05 20 12.0 C

1P 06 22 47.8 D
iP 06 22 L4,5
lpP 6 22 21..t

ALaska, h = JO lm (Un).

unn r(p) 06 27 oa,a

up i(pp) 06 26 o5.o
K1 1P 06 25 OO.2

lpP A6 25 06.7
mlcrons sec

P zr o.1 I.2
îJn iP 06 25 28.4
Alaska. h = 2j ton (ff ).

rr 28 Um iP

nzgskiP
Um lP
Alaska.

A6 tJ. 45,9 tt 28 Ka ip
tt 2g Kl lP

28 Up

Up 1P
SK 1P
Um lP
Alaskar Up nay have recordeìd
a different shock.

06 L9 t4,8 n 28 Sk i?
06 19 19.6 c
06 19 20.0 rr 28 Up

K1
1? 06 +2 4L.5
1P 06 4L +4,4 C

1 06 41 4r,8
microns gec

P rzt 0.2 1. o
sk iP 06 42 L2.g
eb iP 06 42 5t,LUm 1P 06 42 U,7 C

Ka 1P 06 43 O5,2 C

ALaska (t = ,O tn).
n 28 Ki lP 06 42 18.' C

cb eP 06 47 24
Alaska,

06 tg tL.1

06 42 26'.4

06 43 Lr,.3
06 47 t2.2

06 45 78,A C

06 45 5r.O

06 17 L5,.4
06 47 26.-8

rnl crong gec
zt 0.1 1.0

06 46 zt,l
m{crons sec

P tzt 0, L L.0
sk 1? 06 46 47.5eb iP 06 47 27,5
Um iP 06 46 49.2Ka iP 06 47 t9.eipP 06 47 47.a
Alaska,h=40m(Uprfa),
Iúagn. = 5.8 (UprKf).

iP 06 48 57.7

06 51 t2,O
06 t4 77 *6 tl
06 54 00.6 c
Im).

28 Kl iP
Gb iP
Iln 1?
Aksha ( h

1P
lpP

pP
t?
lpP

=15

06 78 ]8,-'

6 39 40.4
06 59 46.5

m1crons sec
zt 0.1 L.o

06 t8 45.9
06 78 52.4

microns secpP Zt 0,1 1.0
UE7'L7
UN56 18tt28
MZTOOLT

i?
lpP

P
iP

Sh eP 06 ,9 06 tt 28 Um ip 06 49 58,.6lp? 06 39 L2,8
eb 1P 06 39 

'r,4lpP 06 t9 5g.Otlrn 1P A6 79 L4.I v 2g

lpP 06 50 Or"L
Alaska. h = 20 lgn (Un).

1P 06 50 2r,A

lP 06 50 24.9
lpP 6 t9 ZO,4

Alaslra' h = 25 lan (Uprff , r 2g Ka
SkrGbrUn). ft i-s not quiie

cont.



Up = Uppsala, Ki =

-20-
Kj-runa, Sk = Skalstugan, Gb = g61.borg, Um = Umeà

Ka = Karlskrona

1964
lfiarr

L964
Mar.
c ont.

tl

tl

It

28 Sk iP
Um iP
Ka i?

i
Alaska,

tt 28 Sk 1P
Um i?

ipP
Alaslca. h =

u28SkiP
Gb iP
Um iP
Alaska.

Alaska.

28 Up 1P

P
Kl. 1P

28 Up iP 06 5L 77,9
sk iP 06 5r o5.g
Gb i? 06 5L 45,9

ip? 06 ,L 5o,z
Um iP 06 5L O7.9

ipP 06 51 12.6
Ka iP 06 51 57,'A

ipP 06 jZ O2.4
A1aska. h = 2O to (elrUnrKa),

28 Un iP 06 51 21.8

06 5t 74.3
06 ,L 72,7
06 52 rg.2
06 52 73,7

06 52 O4,2
06 52 O4,g
06 52 09,7

20 hn (ur).

06 52 19,2
a6 57 28.5
06 52 5O,5

ru.crons sec
zt or2 1,0

07 00 26,5
o7 00 t2,B

n:icrons see
p? Zt O,7 I,2

sk 1? 07 0L 00.4
Gb 1? O7 01 r9.4
Um i? 07 oO ,7.9
rl.g" iP 07 01 50.0
Alaskar h=2J m(fi),
Magn. = 6,2 (Uprfi).

28 Ka iP
Alaska.

28 Kl i?

28 Ka i?

28 Up i?
Ki iP
SK iP
Gb iP

lpP
Um iP
Ka iP

ipP
Alaska. h =

28 Up iP

06 57 42,.'

06 57 L2.7

o7 00 73.2

07 01 15,0
07 o0 16.,
07 00 47.7
07 oI 26-4
07 01 7r,5
07 00 48.6
07 0r 77.a
o7 0L 4t,B

25 m. (CUrrca).

o7 oL 27,4

P
Ki iP

ipP

n28KiiP06
sk j.? 06

52 57,.4j1 2I,2

06 54 L5,5
mJcrons sec
zt o.g 1.5

06 57 20.7 D

28 Sk iP
Gb iP
Alaska.

0? 02 08.8
07 02 49.9

ml,crons sec
P .zt 1,0 r,5

sk iP a6 53 47,9
Gb i? 06 54 27'.5
Um iP 06 57 49..2
Ka i.? OG D4 tg,I
Alaska (tr = Z5 tsx),
Magn. = 6.7 (UprKi).

tt 28 Ka iP OG 57 56.t
tr 28 Gb iP 06 54 O2.g

ff 28 Um iP 06 54 54.0

fr 28 Un iP 06 55 ]-7.A

rr 28 Kl i? 06 56 28.6
microng sec

P zt 0.1 f.o
cont.

28 Up iP 0? o, 50"0
ipP 07 Ot 56.I

microns sec
P zt 0.1 0"9

Kl iP a7 02 54,7
ipP 07 o, 01,0

microns sec
? zt o,2 L.4

sk iP 07 0t 2]-,B
ipP 07 01 27,8

Gb iP o7 04 }L,g
Ípp 07 04 O7,9

Un iP 07 Ot Z3.B
ipP 07 Ot 1o,LKa iP 07 04 I3,4
ipp 07 04 A9,7

A1askà. It = 25 to (UprKirsk,
GbrUnrKa). Magn, = 5-oé (úprfti).

D
D

28 SK iP 07 07 36.3



2t-
Uppsala, Kl = Kirunar Sk = Skalstugan, Gb

Ka = Ks3lskrona
= eiiteborgr Um = Umeàup=

1964
Maro

u 28 lln iP O?
Ka iP 07

28 Sk j-P 07
ipP 07

(Rtastra).

28 Um iP 07

28 Ka ip? 07 L9 79,2
Alaska.h=20lm(Ka).

28 Up iP 07 20 55.8 D
microns sec

P Zt O.2 0,6
M E 9,7 L9
MNlB18
MZ1918

Ki iP 07 19 41,1 D
ipP 07 19 46.6

microns sec
P zt o,7 I.5
pP Zt I.7 I.j

sk 1P 07 20 O7,4 D
ipP 07 20 L4.6

Gb i? 07 20 47.6 D
ÍPr Pr 07 49 47.7

Un iP 07 20 09.9 I
ipP 07 20 16.6
ePrpr 07 49 57

Ka iP 07 20 D9,z
ip? 07 2I 06.2

Alaska. h = 25 ton. (firSlrUn,
K"), Magn. = 6.4 (uprri).

04 06"1
04 16"0

04 41,2

05 08,5
o5 58,O

t96+
Mar.
c ont.

ll

il

Alaska.

28 Ki i?

28 Up i?
lpP

Ki iP
ip?

sk iP
ipP

Gb i(p)
um 1f
Ka t(p)
Alaska' h =

28 Ki iP

07 06 35,7 C

07 to 22,4 C

07 LO 1O.3
07 09 28,6
07 09 16;7
07 0g 55,.6 c
07 ro o7.7
07 lo 27.2
o7 09 56.5
07 LO 52.6

30 kn (uprrirSk),

07 0g 57.8

28 Up iP 07
Ki iP 07
sk iP 07
cb iP 07
Un i? 07
Alaska,

28 Up i? 07
Ki eP 07
sk iP 07
Gb i? 07
Um iP 07
Alaska.

28 Ki iP 07
eb i? 07
Alaska.

28 SK iP
Alaska,

28 Ki iP

28 Up iP
Ki iP

12 46,2
11 51.8 tl

12 17,7
L2 58,7 tl

12 2a,4
It

14 27'9 rr

17 34
14 01,1 C

L4 40,r r
14 O2.5 C

L7 47,9
L4 57.6

07 16 54.7

07 17 00.2

07 19 15.6
07 AA 2O.4 tr

rnicrons sec
zt o"1 l.o

07 18 46.8
07 tg 27,, rr

07 18 48.7
07 19 34.2 C tt

cont.

28 Un iP

28 sk i(p)
2A Sk iP

28 Um iP

Gb i?
Um iP
Ka i?

Alaska.

28 Up iP

28 Sk iP

Alaska.

28 Up iP 07 26 Tj.O
Ki i? . Q7 25 4O.A

ml_crons sec
P zt o,2 1.0

sk iP 07 26 0?,8 c

07 20 49.2

07 2r or,3

07 21 40,4

07 24 49,5

07 26 47,4
07 26 Og.7
07 26 

'B.g

07 77 08.4

07 37 rB,2

28 Up iP OT
Um iP 07

Alaska, The period of ? on
Zt is slightly greater than
usual, around. a,B-2.0 sec,
especially clear at Up and
Ka.

30 28,6
70 54,2P

sk i?
Gb iP
Um iP
Ka i?

c ont,



Up = Uppsalar Ki = Klrunal Sk =
Ka=

Gb= Gdteborgl Um = Uneà

-22-

Skalstugan,
Karlskrona

L964
Mar.
COflIe

fl

2A Un iP
(Araeka),

28 Up 1?
Ki e?

ip?
Sk ipP
Un iP
Ka i?

07 77 L'.'O

o7 1+ 32.6
07 7t 77
o7 73 44,5
o7 t4 r4,3
07 74 07,L
o7 75 01,3

lo l@ (ri),
07 75 0r,7

o7 36 26,4 C

o7 57 47,'
o7 3e t5
o7 78 2L,5
07 ,B 16,0
07 tB 22.5

25 t@ (St<run).

o7 40 53.O
07 tg 59,2
07 40 26.0
o7 40 27,3

Sk ipP
Un iP

ipP
Alaska. h =

Um i?
Alaskar

Up iP
Ki iP
sk i?
Gb iP
Um iP
Ka iP
Alaska.

Kl i(p)

Up iP
Ki iP

ipP
SK iP
Um i?

ipP
Alaska, h =

up i(P)

Up iP
Ki iP
sk i?
Gb iP
Um iP
Ka iP
Alaska (h =

Ki iP
SK iP
Um tP
A]-aska,

up i?

Up iP
Ki iP
SK iP
Um iP
Alaska (h =

Ki iP
ipP

SK 1P
ipP

Un iP
ipP

Alaska. h =
un),

07 50 10.1
07 5A OL,A
07 50 10.5

70 te (St<rUn).

07 52 OO.g

o7 54 11.1 C

o7 51 16.7
07 5t 42,8 C

07 54 23.O
07 53 47,6
07 54 74,'

o7 51 57,8

07 58 rO,4
o7 57 09,4
07 57 l.6,4
07 57 76,r
07 57 37.4
07 57 44,2

to km (itirun),

07 58 59,2

07 59 1?,l C

o7 5A 22,8
07 5e 50.0 c
07 59 2g.O
07 58 50,9
07 59 40,6

15 kn).

t964
Mar.
C OfIl r

2B

2B

2A
Alaska, h =

r' 28 Sk t(p)
u2BUmiP

Alaska,

u2gKii?
Sk eP

ipP
Um iP

ipP
Alaska. h =

rt 28 Up i.P
Ki iP
sk i?
Um iP

fl

il

2B

2B

Alaska,

tt 28 Up 1? O7 40 55.9
microns sec

? zt o,2 1.o
Ki iP 07 40 01,8

microns see
P 'Zt O,'l 1.5

sk iP 0? 40 28,1
Gb iP 07 4r o7.2 D
Um 1P 07 40 29,6
i{a i? 07 4r tB,4
Ataska (fr = r5 tn).
rVlagn. = 614 (UprKi),

2B

2B

2B

2B

2B

07
OB

08

59 
'8.3oo 25,o

oo 25.9

tt 28 Um iP

uzBKiiP
Sk e?
Um eP
Alaska.

07 45 5r.4

48 1B.g
48 45
48 47

i3 o0 29,4

oB 02 37.5
0B 01 43.8
0B 02 11.2
0B 02 12.0

50 hn).

08 04 11,1
08 04 38"5
oB 04 57,6
08 05 o4.B
o8 05 00,2
08 05 06,,

,o hn (rirst,

o7
07
o7

rr 28 Up i? 07 49 48,7
ipP o7 49 54,8

mi-crons sec
pP Zt Or2 I,7

(ttasi<a),

tt 28 sk 1P
c ont.

07 50 07.7 D

2B



Up = Uppsala, Kl = Kiruna2 Sk =
Ka=

_27_

Skalstugan, Gb = Góteborg, Um = Umeà
Karlshona

L964
Mart 28 Up eP

Ki iP
Um iP
Alaska (h =

n28Upi?

L 8l"ru il **"
shocks.

tt 28 Um iP
iPP

(.o,tasaa).

oB 09 57
08 0g 06.7
0B 09 t4,B C

25 Ls),

08 10 57.O
oB 10 06.9

di-fferent ,

0B 11 01"0
oB 11 09.2

t5 23,8
14 27,7
!4 56.4

L5 19,6
14 42,-7
15 10"9

oB 38 12,7

0B lg 16. l-
oB 79 44..A

,o lm).

7I,3 C

36 "O
01,7

28 Ka iP
Alaska (h =

28 Up iP
ipP

oB 42 54.7
15 tcn) .

0B 44 06.4
oB 44 12.6

microns sec
Zt O.t Ir2

oB 47 rr.7
oB 43 r7,4

microns seetzt 0.1 Ir2
z,t o,4 r,2

oB 47 18,5
oB 41 44,6
0B 44 18.0
oB 44 27.9
08 44 30"4
oB 44 36,3

25 tm, (uprKi,

l-964
Mar.
c ont.

ll

rr 28 Up iP 0B
Ki i? 08
Un iP 0B
Alaska"

28 Up iP
Ki iP
Um i?

OB

OB

OB

pP
Kj. i?

ipP

?
NP

SK iP
ipP

Gb iP
ipP

Ka i?
ipP

Alaska. h =
SkrGbrKa).

Up iP
Ki iP
Sk eP
Um iP
Alaska,

Ki iP
Sk eP
Alaska.

A1aska. An alternative
ì-nterpretation would be
that these phases are pp
of the precedj_ng shock,
which woul-d mean a focal
depth of 60 km.

u 28 Ki i? o8 17 35,L
Um e? 0B 18 0,
Alaska.

tt 28 Um eP Oe 22 57
Alaska (t, = 5O tm)"

tf 28 Ki iP oB 24 Lt,T
Um iP OB 24 42.3
Alaska.

28 Un iP
Alaska.

oB 25 2O.2

77 19 "536 77.5
.A.].aska.

tt 28 Up 1P

tt 2g Ki i?
Um i?
Alaska (h =

OB

OB

OB

OB

28 47 29,4
46 24.r
46 50
46 52,4

08 46 78.8
oB 47 0'

08 49 78,3

oB 50 19.5
microns sec
zt 0,1 0,9

oB 49 24,9 D
microns sec
zt o.2 1,0

0B 49 5L,7 D
oB 50 7O,7 D
oB 50 76.9
0B 49 53.2 D
0B 5O 42,7 D

25 tn (cu).
(uprri).

08 50 25,9

oB 50 41,4
oB 50 42.O

oB 50 57.9

2B

n

2B

28

2B

2A

Up iP
Alaska,

up i?

P
Ki iP

.v
SK iP
Gb i?

ipP
Un i?
Ka iP
Al-aska. h. =
Magn. = 5,9

Ki iP

sk i?
Um iP
Alaska.

tt 28 Up iP 08
Ki iP OB

ll

c ont.

2B Up
Ki
SK

iP
iP
ÍP

08 42
0B 41
oB 42

28 Up iP



Up = Uppsalar Ki =

lL964
Mar. 28 Ki iP

Alaska"

_24_

Skalstugan, Gb = Góteborg, Um = UpsS
Karlshona

Kl:rrna, Sk=
Ka=

- " 28 ll 1;
sk i?
Gb iP

iUmiP
Alaska (h =

tt 28 Um ip
u2BUnip

rt 2g Ki iP
Alaska.

Up eS 09 20 04
m'ì crons sec

?N1.17
PZl,4t
P Zt 0.6 1.1
s E o.g 6
s N L.0 6
M82,320
MN'''20
MZ5.220
D=?O50tu=6JL/zo,

Ki iP 0g 10 ,6,9 c
i 091049

microns sec
?N1,26
PZI"5t
P Zt r"7 L.5
M E 7,9 L7
M N 5.0 20
M z 5,6 l-8

sk iP og LI o7.2
Gb iP 0g 11 42.8

ipP 09 11 50,6

oB 52 10,7

oB 57 L3,5
0B 56 20.0
oB 56 47.r
oB 57 26.r
oB 56 47,9

,o hB).

oB 58 29,4

o8 59 12,3

09 02 22.O

09 05 70,9
og 04 55,9
09 05 o4.4

20 ho).

a9 o, 52"7
miorons sec
zt 0.1 1.0

0g 04 58,0
09 05 06.8

microns sec
zt o,7 1.5

09 05 24.4 C

09 06 04.1
09 06 11.7
09 05 25.9 C
0g 06 L+.4 C

70 t^ (rirou),
(UprKi).

og 05 71.5

09 og 27.2
09 09 32.8
09 0B l2,B
09 0B 79.2
og oB 59.4
09 0g 05.6
09 0g 3g,o
09 0g 00,4
09 0g 06.9
og og 56.7'

25 tu (uprKi,

a964
Mar. 2B
c ont.

28 Up iP
Ki iP
Um iP
Alaska (h =

28 Up iP

.Y

Ki i?
ipP

P
SK iP
Gb iP

ipP
Um iP
Ka iP
Alaska. h =
Magn. = 5 19

28 Ki iP

tt 28 Up iP
iP

Ki i?
ipP

SK iP
ip?

Gb iP
Um iP

ipP
Ka i(p)
Alaska. h -
SkrUm).

28 Un

2B Up

Alaska. h = 70 h (UprgbrKa),
îvlagn. = 6.5 (uprxi) iíon'
bod.y waves. The relatively
small- surface waves (M =5.9 (UprK:.) trom surface
waves only) suggest either
greater tlepth (around 60 kn.
contradicted by pp) or more
1ike1y some other reason,

09 16 26.-6 c
09 16 17.9

microns sec
zt 0,1 0,6

09 15 32.O C

og r5 7g,B
mi crons sec
zt o,2 1,0

09 15 59,0 c
09 16 38,5 C

09 L6 46,2
09 16 OO,7 C
og 16 49,5 C

70 r* (UprKircb).
(UprKi).

Um iP
Ka iP

09 11 04,8
og 1r 53.8
0g 12 01,4ipP

2B up lP
ip?

P
Ki iP

ipP

P
SK iP
Gb 1?

lpP
Um iP
Ida iP
Alaska. h =
Magnr = 6.0

n

cont,

iP

i.P
ipP

09 09 09 24
09 24
09 27
09 23

09 11
09 11

lLtO

3o.9 c
79,!

28 Up

Ki

iP
ip?
iP
ipP

o5.4 D
L7.2
LO.3
2I.O

c ont,



_25_

Up = Uppsala, KÍ- = Kirúrna, Sk = Skalstugan, Gb
Ka = Karlskrona

= Góteborg, Un = Umeà.

1964
Marr
C OIIt r

u2BKi
SK

c OIrt r

L96428 Ki microns sec Mar.
P 'Zt O. 1 1.O cont.

sk iP og 23 7716
iPP 09 27 AB.7 rt

Gb iP 0g 24 L7.4
ipP 09 24 29.4

Um iP 09 2t 38,-6 D tr

ip? 09 2, lo.L
Ka i? 09 24 28.9 rr

epP 09 24 59
Alaska. h=.40 h (UprKi-,
SkrGbrUnrk).

tt 28 Um i? 09 27 26.7

tt 28 Up iP 09 28 1?.0
Ki iP og 27 2r.3
sk i? og 27 50.1 C
cb iP 09 28 29.2 rt

Um iP 09 27 5l-,D C

Ka iP 09 Ze 4O,5
Alaska (tr = z5 tn).

r
n 2B Ki iP og 28 11.'

Um i? 09 28 79.6

28 Up
Ki

28 Um iP
Alaska.

28 Um i?
(Alasta).

28 Un iP

09 44 
'7,7

09 51 23.2

og 57 45,7

og 55 2O.O
09 54 24.1 C

mi-crons sec
zt 0.1 1,o

og ,4 51.5 C

og 55 3t,5
09 54 57.O C

09 ,5 47,4\
= )Q l@)t

56 26,5
56 71.4
55 46.6

10 0t 00.5
10 11 12

10 02 7I,g c
L0 07 ]-,2.2
to of 2o,7
IO 02 34.t
IO 05 24.7
ro 03 32,6

07 4r.2
06 45.-6
o7 t3

1?
1P

2B

2B

P
sk iP
Gb iP
Um iP
I(a iP
Alaska (h

up i?
i

sk iP

Up iP
eS

09
o9
09

Alaska.

r28KiiP
Um iP

ipP
Alaska. h =

u2SKiiP

tt 2B Um iP
.A.laska,

tt 28 Ki eP
Um 1P
Alaska (h =

nzBKi1?

09 15 L7
09 35 45.O

50 h),

09 29 59.5
og 30 07.9
og 10 L4,7

,o laa ( ur),

09 70 22.8

09 37 23,7

44 29,8
44 57.2

nr'icrons sec
PN0,64
P Z O.g 5
sN0.66
M83.2 19
MN5,O19
M25.4l-7^
D = 6650 lm. = 60",

Ki i? 10 02 o5.1
is L0 09 36

microns sec
? 'Zt 0,4 2"2
s N 1.6 7
ME4.4T7
M N 7,5 23
trr zII 27
D = 5850 lq = 52 U2",09 41 11.2

Alaska,

28 Up iP 09 44 7O"4
Ki iP og 45 t6,4

microns sec
? zt 0.1 1.0

sk i? og 44 o3.4 C
cb i_P og 44 42.8 C
Um iP 09 44 A4,4 C
Ka j.P 09 44 ,4,a
Alaska (tr = ZO tn).

Alaska, h = 50 t<n (eUrXa),
trfiagn, = 6,0 (Uprfi).
? and. pP have unusually
long periods on Zr, around
2 gec.

SK iP
Gb i?

ip?

ipP

Um iP
Ka iP

10
10
10

iP
iP
eP

1? Og
iP 0g

ll

c ont.

28 Up
Ki
SK



Up = Uppsa1a, Ki = Kiruna, Sk
Ka

-26-

= Skalstugan, Gb

= Karlskrona

t964
L7.6 tr[ar.

cont,

37.6

06.6 rl

- Oóteborg, Um = Umeà

28 Ki
Gb
Un

1964
Mar' 28
c ont,

il28

u28

ll

c ont.

anP-r-
_Lf

.L.r

2B

Um iP 10 07
Alaska,

Un i.P 10 07

Um iP 10 0B
(Atast<a).

Up iP
Ki i?
SK iP
Gb iP
Un i?
Alaska (h =

10 0B 51,1
1O 07 59,6
10 08 26.0 D
10 0g 05.9
ro oB 27,7

20 kn),

Up iP J-O 41 2O,7
microns sec

P Zt 0,1 0.8
Ki iP ro 42 26,t
sk iP Io 42 57"5
Gb iP L0 43 32"9
Um iP IO 42 54.6 D
Ka iP IO 4t 47",
Alaska (n = +o rr),

2Bll

1ó

Al-aska, h =

28 Un iP
AIaska.

Lo 71 58
ro 15 5g"o
IO 1i 2I,2

20 tu (up,ri).

LO 77 06,2

LO 42 28,'

LO 45 27.7
LO 45 34"4
t0 14 13,r
r0 44 58"0 C

ro 45 58,5
to 45 00,,9

= 25 ts. (Up),

Un iP

28 Up iP 10 19 29,5
Ki iP 10 18 58,1
Um iP 10 19 17,0
Nebraska-South Dakota
(n = r5 t*).

28 Ki iP LO 21 3B,B
sk i? Lo 22 02,7
Un iP I0 22 06,6
Alaska,

28 Ki iP IO 24 55.8
Um iP LO 25 25,I
Alaska (n = eo nn),

2B Up iP . lO 28 2O,3
m.l_crons sec

P Zt 0,1 1,0
Ki iP 1_O 27 25,8

microns sec
P Zt 0.1 1.O

sk iP ro 27 52,7
Gb iP IO 28 3r,6
Um i? 1O 27 54.-o
Ka iP 1-0 28 42,.L
Alaska ( fr = f5 tcn) .
Magn, = 5.8 (uprxi).

Ki i?
Un iP
Alaska (h =

um i(P)

Up iP

Um eP

up i?
ip?

Ki 1?

lo 29 56.5
r0 30 24,2

50 hn).

1O 71 24,O

LO 32 tz,O

ro 32 75

to 35 47.5
ra 1, 52,6
to 34 52,5

28

Up2B

Up

Ki
SK
Gb
Um

iP
4-}/4

LY
fJ

tr

i?
Alaska. h

Ki

iP IO 46 02,9
is ro 54 28
iP'?f 1I 15 03"9

nicrons see
? N 0,9 4
?2l-,94
P Zt O.4 O,7
S82,4'
s N 7'2 7
DlDl V. 1 't trU L'4 J

Pt?r Zt 0.1 0"9
M E 3,1 18
M N 6,L 19
M Z 6,5 20
D = ?OO0 hgx, = 634,
i? ro 45 o9,2
is Io 52 5I
ePr?r U. 15 23

microns sec
PNL.5B
P22.47
P Zt 1,0 !"3
S E 3,9 9
SN2.B11
M E 7,8 A7
MNTz20
MZASt-9
D = 6100 7cm, = 55o,

28

zó

2B

2B

28

cont.



1961+

Mar.

46'
Up = Uppsa-la, Ki = Kirunar Sk = Skalstugan, Gb = Góteborg, lln = Umeà

Ka = Karlskrona

]r96t1
22 39 3O.2 M&r.
22 39 37.O

22 15 59,0
22 

'6 
25.L C

22 57 O5.5
22 56 27,8 C

Alaska (tr = 30 t<n). AJaska. h = 15 klo (ttm).

28

29 Up

29 up
Ki
SK
Gb
ttn

28

Ki

28

28

28 Up

Ki

sk
Gb
th

29

28 Up iP
Ki iP
Itno iP

Ki iP

Ki iP
Sk eP
Itrn iP
Alaska.

SK iP
ipP

(Araska).

Ki iP
SK iP
Gb iP
Iln iP

Ki iP
.[1aska.

tlp i (P)
Ki iP
lln iP

1l'
ipP
1r
ipP
tr
iP
1r
ipP

Ki ip

ttro iP
A1aska.

IJln iP
Alaska.

Alaska (tr = 30 tn).

23 oT \8.? 'l

23 0B ll+.8

23 25 29,5 rt

23 2\ zL.r
23 2l+ ,+9.0

23 3l+ 59.1
23 3l+ 03.9 fl

23 3l+ 32.7

23 53 50.6

23 55 3O.5
235''8 '
23 55 

'8.',t1

23 j6 't9.9
23 56 \9.6
23 55 

'O.O23 55 
'5.t+23 56 r7,O

23 56 5\.9
23 

'6 
rB.2

23 56 23.6 rr

23 56 t+9.8

oo 0? 36.0

00 20 l+0.3 rf

29 Ki eP
ipP

29 Ki iP
sk iP
Ih iP
Alaska.

29 Ki iP
Un eP

ipP

oo 22 55,O

oo 23 oll.1
00 22 11
oo 22 33.6
oo 23 L6,2
OO 22 3l+.8
o0 22 38.0

OO 2I+ 22
o0 2\ 28.5

00 2l+ 53.3
oo 25 20,7
oa 25 2r,o

01 00 l-5.0
01 00 l+2

01 00 l+?.1+

01 03 30.0
01 03 h0.7
01 02 35.8 C

01 03 02.1+
01 03 03.3
01 03 13.8

01 05 09.7
01 05 38.0

01 16 l+2.8
0r u 1l-.4 D

29 Up

Ki
SK
tln

1-t'

iP
eP
1r
iP
1-H

ipP

iP
ipP
iP
1r
iP
ipP

2B

28

28

28

Tr

ttn iP oo 2\ 52.3
Alaska. h = 25 tcn (fi).

Alaska (tr = 3O tm),

iP 23 25 \6.9 '|,

ipP 23 25 52.1+
sk iP 23 26 Lg.O
IIn iP 23 26 2t.3
Alaska. h = 20 kn (Ki ).

29 Ki iP oo 30 2r.2
Iln iP 00 30 53.3
Alaska (tr = 3O tn).

29 Un iP
Alaska.

oo 35 56.2

29 iln iP OO 53 23.6

ALaska. h = 20 kn (IJ,o).

29 Un iP 01 01 25.9
Alaska (h = 3o kn).

Alaska. b = h0 km (up,tln).

Alaska. h = 20 tn (UprfirÙn).
29

29

Ki iP
Um iP
Al,aska.

Ki iP
Um iP
Alaska.

28

29 Up iP 01 19 hlr.0 o
'ni crons sec

P Zt O.2 0.?
cont.

29



-39-

Up = Uppsala, Ki = Kirunèr Sk = Skalstugan, Gb = Góteborg, IJm = Umeà
Ka = Karlskrona

196h
Mar.

lt

29

29

Up iP 0\ 2j 33.5

Up eP 04 5t 2?
Ki iP ol+ 5I o?.3
Un eP 04 51 19

29 Up iP 05 \2 3g.o

29 Up iP
Ki iP

rpÌ'
mrcrons sec

pP Zr 0.1 0.8
Sk iP 05 l+? l+8.? c
cb iP 05 l+B 28.2
Um iP 05 l+T \9.9

ipP 05 h? 56.8
Alaska. h = 30 kn (Kirulm).

29 Ki eP 05 58 55
ipP O5 59 O3.2

Um iP 0, 59 2l+.0
ipP 05 59 3I.,

Alaska. h = 30 kn (KirUm).

1961+

Mar.

w

iP
iP
iP
ipP

29 Up iP
Ki iP

i
SK iP

lpv
Gb eP
ttn iP

29

upi
ise

Sk eSn
l_

ttrn ePn
iSn

29 Ki i(P)
tln iP

1
(ALaska).

Alaska. h = 40

Ki iP
iln eP
Alaska (tr = l+O tm).

Up iP
Ki iP

05 02 rg.g
05 oL 25.9
05 01 31.4
05 01 52.8
o5 02 03.9
05 02 32
05 01 53.9 D

Iili (sk).

05 09 35.1+
05 10 Olt

05 18 56.1
05 18 01.?

05 39 36.0
05 l+o 25.8

05 39 03
05 39 58.0

05 36 35
05 3? 50.1+

05 3? 36.1+
05 38 o3.B
05 38 ]?.6

Ki iP
iS

05 \B 15.8
05 l+7 2L.5
05 4? 2B.l+

06 oL 22.9
06 or 55.5
06 ar 52.3
06 oL 56.9

06 1\ 22.9 C

06 22 t2

" 29 Ki
SK
Iftl

29

06 01 56.1
06 02 28.729

i 05 tB th.3
sk iP 05 18 2B.g
un iP 05 rB 29.9
Alaska (tr = ZO Ur).

Up iP 05 31 33.2
iPP 05 31 l+2.0

Ki u(pP) 05 30 \\
sk e(pP) 05 31 09
ttm eP 05 31 03

ipP 05 31 12.2
Alaska. h = l+0 ton (Uprtn).

29

Alaska. h = 20 kn (Iln).

29 Ki iP
SK iP
Alaska.

29 up iP 06 15 L6.9 C

i 06 t5 t9't+
i(pP) 06 15 2t+

is .062352mlcrons sec
P N 0.5 l+

P Zo.B I+

P zt 0.6 l.?
sE0.?5
s N !,26
M 82.7 18
M N 6.5 18
M Z 5.8 20^
P = l10O lcn = 6h".

Ki iPn 05 36 U.3
iSn 05 3? 0B.B
iSe 05 3T 29.9
p = !00 km = l+.5".

iSe 05 Lo 05AT
D = 1020 km = 9.2-.

iSe 05 38 2!.1
D = 690 km = 6.2Y.

Nor-tlwest Russia, 67.hoN,
32.308. origin tine = : ,/
05 35 01. Explosion? \r

microns sec
PNo.96
P 7. 1.? 6
P zt O .l+ 1.0
SEI+.z1?
s N 2.3 10
s 21.8 11
M E 7.6 L6
MN5.02A
M 29.520
D = 6200 trp-= 560.

cont.



-ho-

Up = Uppsal.a, Ki = Kirr:na, Sk = Skalstuga.n, Gb = Góteborg, th = Ilne&
Ka = Karlskrona

196l+
Ma,r. 29
cont.

iP 07 02 58.3 C

ipP 0? 03 06.6
sk iP
Gb iP

29

29

29 Ki iP
ttrtr iP

06 1l+ 5o.b c
06 15 28.6

ipP 06 t5 38.3
Un iP 06 14 50.6 C

is 06 23 ol+
Ka iP 06 L5 39.2

ipP 06 15 l+8.2
Alaska. h = 40 kn (GbrKa).
Magn. = 6.3 (uprKi).
At a]-]. our stations the P(Zr)
spectr'r.un is dolrinated by two
periodls (averages 2.I end.
0.6 sec), tbe longer perioct
starting on the average
2.5 sec before the short
periotl-motion. Compare
sinilar remark to Mar. 28,
06 oo.

06 22 5O,3
06 2L 

".806 22 23.2
06 az a\.0

Al-aska.

iP 06 39 57.L
iP 06 39 28,7
iP 06 l+0 OB.l+
ipP O6 l+O tl+.?
iP 06 39 30.1
ipP 06 39 37.0

Alaska. h = 25 kn (Gbrlla).

tln iP O6 l+l+ 32.7

Ki ip 06 l+5 38.9
A1aska.

iP 06 ,+7 zB.7
iP o6 t+7 i6.B

1u = 20 trn).

iP 06 bB o2.g

mlcrong sec
P 7't O.l+ 1.0

sk iP 07 03 25.9
Gb iP 0? 0lr 0l+.9
ttrn iP 0? 03 26.5 C

Alaska. h = 30 kn (Ki).

Ki iP 07 L2 20,8

Up iP 07 15 30.0
ipP oT L5 38.7

Ki iP o7 14 3\.8
iPP 0? 14 l+2.1+

sk iP 0? 15 01.8
ipP 0T 15 10.5

Gb iP 0? 15 41.6
ipP 07 15 50,5

tlo iP 0? 15 03.3
ipP 0? 15 L1.7

Alaska. h :e 30 klo (UprKirsk,
Gbrttrn).

1961+

Mar. 29 Ki
cont.

29 up iP
Ki iP
sk iP
Un iP

29 Up
SK
Gb

tttn

29

29

ALaska.

Ki iP 06 58 15.5
ipp 06 ,B 22.6

rh iP 06 58 l+3.9
ipP 06 5B 50.5

A.Laska. h = 30 lao (firún).

up iP oT 03 52.2

o7 18 46.5
07 L9 L5.2

Alaska.

Up iP 0? 28 35.1
Ki iP 07 27 t+o.6
sk iP o7 28 O7.g
cb iP 07 28 \6.9
tln iP 0T AB 08.9
Alaska (tr = Z5 Xn).

Ki iSn 0? l+6 LI.6
iSe oT \6 29.7

ttn eSn 07 l+6 50
ise OT lq 2l+.9

Northwest Russia. bplosion?

Up iP 07 I+T 5r,1
Ki iP 07 ,+T A2.9

ipP 0? lr? to.l
Alaska. h = 30 kn (I(i),

Up iP 0? lr9 ah.r

rh iP 07 l+9 ,+2.2
Alaska (n = aO kn).

29 Ki
ttn
Alaska

29

29

Ki

Ki
ttrn

iP
iP

06 50 h3.5
06 51 11.5

29

29

Kie
]-

o7 50 t+7

o7 5L 27.3
,, 29

cont.

i(ss) oT 5t 35.3rh iSe OT jZ 2r.6
ProbabJ-y northwest Russia.
Explosion?



29 Up eP
Ki iP

ia
196lt
Mar. 29

"29

_l+l-

Up = Uppsala, Ki = Kiruner Sk = SkaLstugan, Gb = Góteborg, tJm = theà
Ka = Karlskrona

s1 59 \6,3

oB0320c
oB 02 25.8 C

microns sec
zr 0.l+ 1.0
E 0.9 L5
N 0.6 L5
z 0.6 13

oB 02 53.1+ c
0B 03 31.9
oB 02 53.8
0B 03 42

= 25 kn).

oB 06 2r.l+
0g 06 35.5

08}I10

oB 15 39.6
oB 16 06.5
oB 16 0T.6

196l}
Mar.

Alaska (fr = a5 kn).

Ki iP
sk iP
ttrn iP
Alaska.

Up íP
Kí iP
sk iP
rh iP
Alaska.

Up iP

ipep

P
Ki iP

i
is

P
S

M

09 26 L5
09 25 19.3 C

microns sec
zt o.2 1.0P

sk iP
Gb iP
IJn iP

Up iP
Ki iP

P
M

M

M

sk iP
Gb iP
Itlo iP
Ka eP
Alaska (h

Alaska (tr = t5

29 up i(P)

29 Ki iP 0g
Iln iP 09
Alaska (fr = 3O fn).

09 25 h6.O C

09 26 25.11
a9 25 \?.5 C

kxx).

26 3\.r

3L 2t.6
31 l+l+.4

og 50 rg..l
09 50 l+5.8
09 50 l+B.l+

09 55 lr+.7
09 5b 20.1
09 5I,, l+7.9
09 5l+ \8.1

10 18 08.0 c
10 18 10.2
10 18 56.1+

microns sec
7,t O.2 1.0

10 r? r2.7 c
10 t7 1L.B
10 2l+ 38

tni crons sec
zt o.\ l-.3
NO.77
N 0.7 18

14 z I.l+ 19
p = !B!0 ter = ji L/Zo.
eP 10 1? l+0

i ro u 41.5
iPcP 10 18 39.9
iP 10 rB 20.1

29 Up iP
I

29

29

29

29

tB eP

Ki iP
sk iP
IIa iP

Up iP
Ki iP
sk iP
IIa iP

29 rh iP
Alasko.

Alaska (U = 2o t<n).

oB tB 2h.o
oB L7 2g.g
08 L7 56.7
0B 1T 5?.?

0B 2l+ 35.3

29

29

Up iP 0B l+1 35.1
Ki iP 0B lto 3g.g
th iP o8 br o8.6
A1aska (U = t5 Un).

un iP 0B l+? 39.5
Alaska.

Ki iP 0B 59 37.9
sk iP og o0 0[.9
Lh iP 0g 0o 05.?
Alaska (tr = 3O tan).

tll iP 09 09 l+6.?
Alaska (h = 20 kn).

Up iP 09 L7 16.7
Ki iP Og 16 22.2
sk iP Og t6 \9.5
ua iP 09 t6 5o.I
Alaska (h = t5 tcn).

Gb
tln iP l0 17 l+1.5

iPcP 10 IB h1.6
is to 25 3L
ePrPr 10 U l+lr

Ka iP 10 LB 3\.0
Alaska (n = aO hn). Ma,€p. =
6.3 (up,tci).
Enceptionally snall surface
waves at Ki.
At Up, Ki, Sk, Gb, [In, the
P(Z') phase sta:ts with a

eont.
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Up = Uppsala, Ki = Kinurar Sk = Skalstugan, Gb = Gòteborg, thr = IImeà
Ka = Karlskrona

196It
Mar. 29 snall compressional motion,
eont. followed. afber 2.1 sec on

the average by a nuch
larger clilatational motion.
Conpare sinilar ranark to
Mar. 28, 12 30.

L96t+
Mar. 29 tln ipP 11 53 50.9
cont. iPcP fl 5b 40.1

Alaska. h = 30 trn (UprUrn).

u0L05
t2 o\ 37.9

i 12 O' 02.2
Alaska (n = e5 U.).

Alaska (u = t5 tn).

to 27 36

10 l+9 l+0.2

10 52 08
LO 

'2 
35.5

ipP LO 52 I+2.3
.Alaska. h = 30 kn (tla).

" 29 up iP l-o 59 iB.I c
ipP 11 00 05.9
i 1l- oo 16.1+
iPcP IL 00 38.9

Ki iP lC 59 04.3
iPeP 11 00 08.5

microns sec
P Zt O.r 1.0

sk iP 10 59 30.3
iPcP 11 00 23.3

Urn iP 10 59 32,6 C

Alaska. h = 30 kn (Up).

iP 12 oT o1.l+
iP L2 O' 5g.B
ipP 12 06 06.a

nicrons sec
pP Zt O.! 1.0

Itm iP t2 06 27.9
ipP 12 06 3l+.6

Alaska. h = 25 kxn (Kirttrn).

"29KiiP
Ilm iP

"29KiiP
tln iP

LO 22 5l+.7
r0 23 23.5

TL 2L 22.L
ll 2l I+9.9

11 29 18

l-1 l+1 02
11 hl 31.9

11 5h 09.3 c
tl 5l+ 15.?

rnicrons sec
N 0.9 18
z 0.9 18

11 53 13.9 C

29 Ki iP
ttrn iP

eS
Alaska.

Un iP

sk iP

12 oh ll3.3
L2 05 I7.I+
12 13 06

12 09 36.2 D

12 12 3L.\

Ib 34 3g.B
li+ 3l+ 12.2
1l+ 34 13.3

eP

29 Ki eP
tt!! iP

" 29 up
Ki

29

29

29 up iP

29 Ki eP
ttrn iP

Alaska 1tr = 3O to).

29

29

ipP 12 12 37.2
Ún eP 12 12 3l

ipP 12 12 35.5
Alaska. h = 20 kn (Skrth).

ttln iP 12 fl+ \9.6

LIrn iP t2 22 oB.7
ipP 12 22 t|.O

Alaska. h = 25 ku (Un).

29 ttro iP 12 l+2 59.L
Alaska (tr = 2O t<n).

Ua iP 12 l+5 14.0
i 12 I+5 39.6

Alaska.

SK iP L2 57 l+L.3
Alaska (n = e5 nr).

sk iP 13 rT 23.6
Alaska (n = 3O Xn).

" 29 tin eP

"29KieP
Un iP
Alaska (tr = 2O fn).

iP
ipP

I{
M

iP

Up29

29

microns sec
P Zt O.I 1.0

sk iP 11 53 l+0.8
iPcP }1 5l+ 39.6

Gb iP LL 5l+ 2t.2
Iln iP Il 53 l+2.5

Up iP
SK iP
tro iP

cont.

29

Alaska (n = e5 nr).
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Up = Uppsala, Ki = Kirtuta, Sk = Skal-stugan, Gb = Góteborg, ún = IJneà
Ka = Karlskrona

196h
Mar.

196l+
Mar.29

29

sk iP 15 01 07.5
ttnx iP t5 01 09.3
Alaska (tr = 20 Xn).

up iP 15 18 00.2 C

sk iP 15 L? 34.6
cb iP 15 18 12.8

ipP 15 lB 22,6
Un iP 15 17 3l+.2
Alaska. h = l+0 kn (Gb).

29 up iP 16 51 06.1
t6 5E 59

mlcrons sec
PNO.5 l+

P z o.B l+

P Zt 0.6 1.8
ME1.920
M N\.1 }?
tu 7. 3,1+ ef

Ki iP 16 50 11.\ D

is .165T38m]'crons sec
PN0.57
P Z 1.1 6
P Zt 0.5 1.8
sEt.lB
sN1.B7
M E l+,5 22
M lÍ 3.3 18
M z lr.1 16
P = !p00 km = 53o.
iP
iP

16 50 36.',t1
16 51 17.b D

t6 5L 
'r.,16 50 3g.B

16 58 13
16 58 31
16 5r 29.2

tti! iP
L

iS
Ka iP
Alaska (n = f5 km). Magn. =
6.1 (up,Ki).
Íhe perioa of P(Z') is
relatively large at all our
stationsn 1.8 sec in average.
Compare similar remarks to
lifar. 28, A7 25, 10 02 and.

Mar, 29, 06 Lh.

29

29

Ki iP
sk iP
rh iP
Alaska 1n = 3o trn).

15 l+o 0\.6
15 l+0 31.5
L5 \0 32.7

15 l+0 31.1+
15 I+o 59,7

L5 l+9 L6.9
L5 I+9 35.2
ton).

t6 tB 23.6
16 18 19.?
L6 19 30.1
16 t9 33.1+
16 tB 52,3

29

29

Alaska. h = 15 kn (Gb).

Ki iP
ttn iP
Alaska.

Ki iP
sk iP
Alaska (n = Z5

Up iP
ipP

Ki iP
lpv

sk iP
rI,r

Um iP
ípP

.L1aska. h = 30
Skrulo).

P

sk iP
Gb iP
Un iP
alaska (h

SK
Gb

1r
IY
iP
ipP
)-E

29 Ki
SK
Gb

t6 26 35.6
t6 z6 'l+l+.t

16 25 l+1',6

16 25 l+B.i+

L6 26 07,6
t6 26 r5.\
16 26 09.6 "
t6 z6 t6.5
km (UprKi,

L6 55 36.9
f6 5l+ l+l+. B

16 55 1o.B
t6 55 5O.T
16 55 13.3

u29upiP
Ki iP

16 28 32.1
t6 2T 36.6 c

microns sec
7,t 0.r 1.0

16 2B oL.6
16 28 \3.1+
t6 28 o5.7

= 15 kn).

29 Up iP
Ki iP
SK iP
Gb iP
ttn iP
Alaska (U = 2o lo).

29 Up iP 1? 03 29.2 C

ipP 1? 03 33.5
macrons sec

pP 7.t 0.I 1.1
Ki iP L7 02 3l{.5 C

ipP 1? 02 38.6
mLcrons sec

p Zt 0.2 1.0
Sk iP 1? 03 00.5 C

ipP 1? 03 0\.6
Gb iP 1? 03 lro'7 c

ipP 1? 03 l+5.8

Up iP 15 l+3 51.6
Ki iP t6 l+z 58.2
sk iP 16 \3 2\.1
ttn iP 16 \3 26.0
Alaska (tr = 3O tn).

29

cont.
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ttp . Illlpgala, Ki r Kirunar gk - th+sltUanr 6b s G6ùeborg' Ih * lheè
Ka n lft'rlsklona

196lt
ldar. 31 I'D iP L6 53 

'.L'5- i(PcP) t6 ,\ 9$
Ki iP 16 

'2 
56.6

ipP L6 53 02.1
*' "nP L6 ,3 29
Gr ip 16 5b 03.8
rh iP L6 ,3 25.2

ipP 16 53 30.5
Alagka. b - 20 tm (firtn).

tlp isKP r? a5 ltl.J
ú isxP LT a, ú.b
tb eSICP L7 25 28
Fiji Is].anas (h . 5lr0 Io).

rh iP r8 30 32.6
Alaska (U = 3O U).
Ki iP r8 39 lrb.t
Alaska (U = 30 lo).

Up iP t8 b? 36.1
fi iP 18 116 lrf.6

nicrong sec
P Zt O.2 1.5

sk iP r8 [? o?.6g5 ip f8 lr? lr8.lr
th iP L8 h? to.o

iPcP 18 L8 08.5

196It
MEtr.

ll

31 th iP 21 l+3 39.8

31 Ki iP 23 00 0?.9
sk tP 23 OO 3r',6
r'n iP 23 00 3r,9
AlasÈ,a (h = l0 !o).

3t up iP 23 b6 59.3- Ki iP e3 116 olr.a
sk iP 23 \6 30.5 C

cb iP 23 b? 10.6
rtr[ iP 23 M 33.1

iPcP 23 b? 30.2
Àleska (l = 3o tn).

Uarkus Slth
febniary 13, 1965

3r

fa iP 18 bB 00.3
Alasta (b - 3o tn).

Ih eP 20 39 38
ÀlasÈa (n = 3O h).

2t 11 25.1

tp iP 21 lb 19.5
ri iP 2L L3 25.5

uicnoas sec
P Zr 0.I 1.o

sk iP 21 13 51.8
21 lb 31.0
2t L3 53.b

'31 IbiP
Alaska.

s

Gib iP
rh iP
Alaska (n :3 a0 U).

ri iP 2L 2L 
'2.9ipP 21 2L r7.3

sk iP 2L 22 L9,6
th iP 2L 22 20.9
ataska (n = 30 m).

Ki eP 2L 30 15
sk iP 21 30 b5.2
Ih iP 21 30 b'.ll
Àlaske (U = t5 tm).



F- I s 0prc",Jo1
t Selsnological- Instltute

Uppsala

SE

U?PSAIA,

ISMOIOGICAT BUIIETIN

KrRuNA, sKA tsTuGAN, córEB oRc,
UMg.A, and KARISKR0NA

la9f Uppsala
X r R ri",tn"
tkA Skalstugan
6oT Góteborg
tl1y.f Uneà

XLi Karlskrona

up), 5915r,5'w, n:17.6'81
KlJ: 67;50.4rN, 20:25.0rE;
Sk): 6t:74,gtN, a2:I6.8181
Gb): 57:41.9rN, 11l5B.7rE;
unJ : 6 t:48.9 r N, 2O-^L[,2t Ei
Ka)z 56-09.9rN, 75-75.5ttr.i

h=
h-
h=
h=
h=
h=

14 n hPf
190 n
580 m
66n
16n
11 n

APRrt t-7ot1964
a r a a a a a a a t aa a tr a a a a a a t a )

L964
apr, Up 1P

Ki iP
ip?

P
sk i?
Gb iP
TIn 1P
A laska. h

Kl lP
sk iP
Un eP
Alagka,

Up 1P
Ki tP
Un iP
Alaska,

Up iP
Ki eP
Un iP

lpP
Alaska. h

Up iP
Kl i?
SK 1P
Um IP
Alaska,

00 11 11.9
00 10 19,0
00 10 27.0

rni Cf Ong SeC
zt 0.1 1.0

00 10 45.4
oo IL 25,7
oo Lo 47,t

= to trn (ffi),

oo 45 56,.5
oo 46 24,9
oo 46 25

01 ,1 06.1
01 30 10.6
oL 70 tg,5

02 04 18.5
02 07 22
Q2 07 46,8
02 at 52,3

= 20 1(I[ (Un),

ot L5 ,r.9
o, 14 ,8,6
07 15 25.5
07 L5 27.5

of 77 45,r
07 t7 49'.7
03 42 09

nlcrons sec
E O.' 6
E 0.9 20
N 1,0 16

].964
Apr. 1
cont.

n1

cont,

eb e(p)

Ki t?
lpP

04 28 2B

04 42 00.8
04 42 O7,L

c

Up microns see
M Z O,B 17.,
D = ?000 lm = 67-,

Kl e? 03 72 49
1pP 03 72 55,9
eS 07 40 29

microns sec
pP Zt 0.1 1.0
sEo,5 11
MEO.B19
MN]-.'20
M Z r,6 20^
D = 6100 L5g., = 55".

Sk e? Ot 3t t6
lpP 03 77 21,6

Gb eP 0t tt 56
ip? 03 34 02,6

Un iP 07 37 L6,3
lpP 07 t7 24,8
is ot 4L 20
iPS Ot 4r t7

Ka ipP Ot 74 l4,t
Alaska,h=50kn
(UprfirSkrGbrUn)
nhgn. = 5,5 (Uprff ).
The second phase,
interpreted as p?, has an
anplitude whlch 1s 5-T
times the amplitude of p
at our stations. In such
cases there is naturally
a great risk that pp nay
be mi.sread as P at less
sensiti.ve stations.

up i?
lpP
1S

s
M
tf,
lvl

contt



-2-
Up = Uppsala, Kl = Kirr:nae Sk = Skalstugan, Gb = Góteborg, Um = Umeè

I(a = Karlskrona

L964
Apr,
cont.

SK lP
Gb 1P
Un 1?

1pP
Alaska' h =
Up lpP
Ki eP

1pP
sk e(P)

1pP
Um lP

1p?
Alaska. h =

04 42 27.7
04 4t o7,7
04 42 29,5
04 42 7r,7

25 1e (rrrun).

04 59 58.2
04 58 57
04 ,g o2"5
04 59 26
04 59 to.L
04 59 24.-7
04 59 tr.t

25 le (t<rrun).

LUm1P
:i(pP)

Up iP

1P
1P
iPcP
iP

]-964
Apr. 1 Ki lP Og Og 17,6

Um iP 09 10 11.5 D
South of Japan (f, = 4?O tr).

K1 eP lL LO 52
rni Cf onS gec

P Zt 0,1 1"7
Sk e? 1l- ].L 0O
Un lP 11 11 O2,2
A1aska (tr = tO t*).

KlR. ePnr 05 L? 41
1(sn) 05 LB t7,7
lSe 05 18 50.e

-$@'
SXA ess 05 21 3Lul{E eSn 05 L9 2L

iSg 05 t9 ,7,L
D = 680 km = 6,10. I

Up 1P 05 4t tO, 4Ki eP 05 42 14
rnlerons gec

? ,zt 0,1 1,5
sk eP 05 42 40
Um lP 05 42 4t,L
Alaska (rr = r5 m),
Up 1P 05 56 35.4 D

tr 76 54,4
tL 56 58.2

rt 4t t4,t
Ki eP 17 42 7i
Un 1? t, 4, 07.6
A1aska (tr = zO rn).

lKl
sk

lUpiP
Ki lP

14 04 01.4
14 04 28,5
14 05 L5,.6
14 a4 29,6

1Ki
sk
Um
Gb

Alaska (n = eO xn),

1? 14 35 L2,9
eP L4 ,5 26
i? 14 ,5 ,0,6
iPg 15 O0 12,8
iSg 15. O0 14.6
D = 16 ls = 0.140.

troca1 blast,

up r(p) L5 0r 17,6

15 t5 08.6
L5 52 ]-),2 C

microns sec
? zt 0.1 1.0

sk 1P L5 72 17,7 C
Um i? a5 t2 39,o
ALaska (f, = t5 tm),

Up eP 16 24 22

Kl lP 06 25 t4,6Sk eP 06 26 oO
Um iP 06 26 Ot.O
ALaska (n = t5 tm).

Up 1P 06 49 ,L,9
K1 lP 06 48 57,2

m:Lcrons sec
P zt 0.1 L,3

sk lP 06 49 2t.'
Gb 1P 06 

'O 
Ot,6

Um iP QG 49 Z6,Z
Alaska (tr = tO tn),

Up i? 16 t9 t6.4
K1 iP t6 ,B 22,3 D
Sk eP 16 78 48
Gb lP L6 tg 28,5
Um 1? L6 te 5o,O
Ka iP L6 79 4O.z
Alaska (f, = f5 to).
Un tP 17 Lt O4.7

lpP 17 l_1 11.4

Ki eP
sk iP
Um 1P

0B 1_8 56
oB 19 o5,o
08 19 o4,t c

Alaska (tr = Z5 tm),



Up = Uppsala, KÍ = Kl.runar

1964
Apr. 1

-1-

L964
17 52 ,2,9 C Apr. 2
17 ,t 2O,5 cont.
r7 5' 20,7 C

20 h).

Skalstugany Gb = Gdteborge Um = Umeà
Karlskrona

Sk=
Ka=

r8 57 79,3
ro h),

Ki i?
sk iP
Un iP
A1-aska (h =
K1 1P
Alaska (h =

ff 1 K1 lP 20 16 59,2sk iP 20 17 26.t
Um 1P ZO t7 Z6.a
Alaska (tt = 3o no).

Up iP 20 2t 25,7
Ki iP 20 22 

'L.5microns sec
P zt 0,1 1,4
MDO,5L5
M tf o,, L6

sk 1P 2A 22 F1,r
Gb 1P 20 2' t6,,

r(pp) 20 2t 45.L
Um iP 20 22 59,2
Alaska (n = eo tm).

Um iP 22 lA 45.4
Al-aska (tr = Zo tm),

Up

Gb iP oL 27 59.5
iPP OI 27 02.6

Um ÍP OI 27 41,1 D
1pP oI 27 r9,o
iScS OI 57 26
isKS ot 73 75

Ka iP Ol 2, 47,7
Sunatra. h = 70 h (Skrun).
Magn. = 6,5 (Uprfi).
The period of S at Up is
renarkably long,
Exceptionally large surface
waves in relation to the
body waves, considering
the focal depth,

Un i? 02 25 l-2,B
Alaska (n = to to).

Up 1P A5 21 4O,4
K1 eP 07 2L 4I
Um iP O, 21 16.7
Sumatra (fr = ttO trm),

Um iP 04 00 3O.9
Alaska (fr = 3O to),

Up iP 04 56 J4,4
sk iP 04 56 22,3
eb iP 04 56 02.5
Un e? 04 56 t5
South Atlantic 0cean
(it = ,o tm),

Um iP 07 51 42.8
Celebes (fr = eO m),

un i(p)

Ki ipP
Sk ip?
Um iP

ipP
Alaska. h =

08 75 7O.O

09 t4 20.7
09 14 48.0
og 14 4r,7
09 L4 48,7

,o xm (ur).

Ki

10 OB 25.6 C

microns sec
zt 0,1 1,O

10 07 tt,6 c
microns gee
zt o"2 l_.1
E 0,6 T'
N O,4 T4

10 07 58.7 C

ro 08 59.2
10 08 77,8 C

Ki

iP oL 27 44,1 D
is ot r, 28
iScS oL tt 77
1SKS ot 37 +6

mierons sec
?80,55
? zl,I 5
P Zt O,2 0,g
sN1120
SKS E 0.9 

'M86120
uN5220
M Z7L l_8
(n = ee5o lm = ?Bo).iP oL 2t 45,6 D
lScS OI tt 47
ISKS OL t' 46

rni-crong sec
P E 1.1 5
PNO,75
P7,2rO5
P zt 0,9 2,o
sKs E 5,9 l_o
ME6717
M N61 19
M 7,72 16
eP 01240OD
ip? 01 24 1B.O

Up

SK

Gb

i?

P
iP

P
M

M

1P
i
iPcont"

sk

c ont,



up = Uppsalar K1 = Kirunar

-+-

L964
10 07 59,2 C Apr. 2
10 16 11 cont,
10 08 48,6 C

20 hn),

ro 24

11 0B
11 07

25 kn),

00,1

Skalstugan, Gb = Oóteborg, Um = Umeàr
Karlskrona

Sk=
Ka=

1964
Apr. 2 Un
oont,

iP
iS
1P
(rt =

i(p)

Gb 1P 16 10 10.1
Un iP 16 09 78,2

i 16 0g 42.8
iSKS L6 19 5I
i 162027

Ka i? 16 10 04.,
Mindanao (tr = taO tm).
Magn. = 6,2 (uprfi).
P is nultiple, with a
snaII-amplitude phase
followed after 4.6 sec on
the average by an I times
larger P, the latter
anplitucle given above. At
Gb and Ka only the larger-
amplítude P could be read.

Um iP 18 27 7L.O
Alaska (fr = 5o tcn),

Up iP IB t5 28.O
Ki iP rB 34 37.O

microns sec
P rzt 0,1 I,2

sk iP ra 34 5B,g
Gb i? 18 75 39,I
Um iP lB 75 Ol-,7
Alaska (rr = 4o tn),

Ki i?
Sk e?
Um iP
Alaska (h =

19 47 29,5
19 47 56
19 47 58,5

15 }ar).

tg 50 26,7
rg 49 7r,o
rg 49 57,2
19 50 77
19 50 oo.3 C

19 50 04,9

20
20

59.6
15,5

ln = 2,74.
20 L5 72
20 t, 48,8
20 t5 5B.r
1o = J,6o.
20 15 06.r
20 15 49,6
20 16 TI,3

Ka
Alaska

2Un

Up eP
Um eP
Alaska (h =

Up

Ki

Ka
Alaska

||2skiP
n2skiP

Un i?
Alaska (h =

n2ski?
r2Ki

Um
Alaska

Up

rt 5L 24.6
microns sec
zt 0. L 1.0

LL 5.O 70,5
microns sec
Zt O.2 1,5
E 0.5 17
N O,'l 20

rL 50 ,6,5
rl 5l t6,6
11 50 58,5
11 59 01
Lr 51 48,7

20 h).

t-2 20 54,6

L2 29 Ll,T
12 29 L1,B

,o kn).

t2 7t 7g,t

27
54

iP

P
i?

?
M

M
iP
1f
i?
iS
iP
(t =

SK
Gb
Um

t4
15

2up
Ki
SK
Gb
Um

KTR

t3 37
L7 

'B= 20 h).
iP
iP

(rr

i?
i

P
ItrJI

M

M

i?
i
eS
i

16 0g 49.1
t6 0g 54,2

nlcrons sec
zt 0.1 0rg
E O,g 2t
N 1.0 17
z o,g 17

L6 09 7r,4
16 0g t7,B
t6 20 02
16 20 18

mierons sec
zt 0.4 1.1
E r,4 22
N O.B T5
z o,'l t1

t6 0g 54,6
16 0g 58,7

52,9
2]-,3

iP
iP
iP
e?
iP
ipP

iPn
isg
D=26O
e(gn)
is^

Ki

lsg
D=400ufir i(e")
iSn
isg

?
M

M
M

sk i?
i

Alaska, h = 20 kn (Un).

, D- 
= -49,9-*Es*- A.t9.

Nordlands Fylke, Norway,
6T.2oN, 14.óoE,

cont.
Origin time = 20 17 5A,



-5-
Up = Uppsala, Ki = Kiruna, Sk = Skalstugan,

Ka = Karlskrona
Gb = Giiteborg, Um = Umeà

1964
Apr.

ll

1964
apr,

ttzUnl?
Alaska (t = tO

Up i? 04 24 49,5 D
is 04 54 5L

microns sec
P 'dt 0,2 0,5
sE0.tt
s N o.4,
MEO,7 1g
MNO,9 18
M Z 7-,t 25
(O = 9OOO }m = 81"),

Ki íP 04 24 50,8 D
ipP 04 25 06,9
1s 04 t4 55

rnlcrong sec
P ,Zt 0,9 Lr5
s82.-2 10
SN!,77
ME2,'22
uNo,7 18
M Z, 2,6 27

sk iP 04 25 o5,3 D
ipP A4 25 2L,7

Gb iP 04 25 O4,4
ipP 04 25 2O,2

Un iP 04 24 46,9 D
ip? 04 25 o2,5
is 04 34 45
1SS 04 79 48

Ka 1P 04 24 54,O
ipP 04 2, og.'L

Sumatra.h=6Olo
(rirstrGbrunrKa).
Magn. - 6,7 (Uprfi).

Up lP 05 OL 54.4
A1aska (ft = ,O tan).

Un iP 05 05 L8'2
Japan (rt = to t<n).

Um iP 06 05 t4,I
Ki 1P 06 t2 rg,2
Un i? 06 t2 47,7
Alaska (tr = ,o tan).

0B 48 50,1 D
08 ,6 54

microns sec
zt o,4 !,5
NO,rg
E O.5 19
t{ o,g l-B
z o,9 18^

6650 h = 60-.
oe 47 56,3

tt 2 Up eP 2244t7
eS 22 52 4e

microns sec
SE0,-66
ME0,.6 16
MU0,922
D = 665O lm = 6O0,

Kl eP 22 4, 47
1S 22 5t 06

microns sec
S E T,2 8
sN0.47
uE0.g15
MN1,O20
U 7' I.9 20
D = 59OO lon = 55o.

Sk eP 22 44 OB
Gb e? 22 44 50
Un 1? 22 44 ]-L,5

eS 22 51 53
iScS 22 53 56

Alaska (tr = ZO t<n).
Magn. = 5,4 (Uprfi).

7 rJm 1P OI 24 2I,7
Alaska (fr = 5O tim).

tt2KieP
Un 1?
Alaska (h =

n 2 Kl 1?KP 2t 46 54,9
Sandwich fslands
(rr = ,o tm).

tt t Up 1? OO 47 54,4
K1 iP oo 46 5g,g

ipP OO 47 O9,7
Gb iP oo 48 05,8
Um lP OA 47 28.1 C

lpP OO 47 37,8
Alaska. h= 40 h (Klrgn).

2UnlP
Alaska (n = to

2KiiP

20 Lg 27.5
kn).

21 1l_ 5O.g

22 t7 02,4
h).

59 4t
59 77,1
oQ l?,t
75 55,.O

2t 39 06
25 79 15,6

15 kn).

Up tP
iS

P
s
M

M
M

D-
iP

e(sg) oz
r(P) 02
1Sg , 07

lP O'

3Ki
Un

Um

c ont,
K1



-6-

up=

l964
Apr.
c ont.

Uppsalar Ki = Klruna, Skalstuganr Gb =
Karlskrona

G6teborg, gp = UmeàSk=
Ka=

Kl ePP 0B 50 0t
is o8 5, 27

microns sec
P Zt O,t 1,5
s $ o,4g
MEO,-7 15
u If 0,9 20
M Z, 1,4 15
D = 59O0 lcr = 51".

sk 1P o8 48 22,t
Gb i? 08 49 01,9
Um 1? 08 48 25.4

is 08 56 11
Ka 1? 08 49 L4,5
Alaska (n = ro iot),
Ehis case demonstrates
striking differences in
the nagnitucles calculatecl
fron different waves: 6,1
fron lz'.(uprKi), 5,4 from
S (UprKi) and 5.1 from
surface waves (UprKi).

Up iP
ip?

Ki iP
sk i?
Gb lP

1p?
Un 1P
I(a lP
AIaska" h =

oB 56 
'O,408 ,7 07.4

08 55 52,7 D
08 56 18,0
oa 56 56,7
oB 57 07,6
oB 56 20,3
08 57 t2,g

50 ltrr (UprCb),

Up ePKP 09 07 04
Kernadec Islands
(tr = ,o lm).

1P 12 4l t2,9

Lt 02 48,6
15 kn),

1;964
Apr. 20

20
20
20
20
20
20

20 lor

7Up
Ki

Gb

Ulr

iP
iP
ipP
fP
ipP
iP
ipP

Alaska. h =
(rrireurun),

Up iP
SK iP
Un iP
Alaska (h

e?
ip?
1P

Alaska. h

07 57.6
07 02,9
0? 08.0
08 10.0
OB L5,2
o7 tL,g c
07 ,7,0

20 33 49,5
2A 73 2I.6
20 tt ?4.7

= 25 kn).

Ki

Un

Un

2A 56 26
20 56 t7,6
20 56 58..7

= to m (ri),
3up

Ki
SK

e? 22 26 15
i(pp) zz 26 z3,z
iP 22 25 A9,2
eP 22 25 16
i(pp) 22 26 or,g
1? 22 25 49,O

SKz

t

D = 24Q lrr" - 2r2o,
€lc--*W

Alaska (n = r5 m).
Possibly conplication fron
tno ctifferent shoeks.

Up iP 22 4t 37,6 D
15 22 51 30
iScS 22 5, 16
ePrPt 2t L7 72

nicrons sec
P Zt 0,'l o.g
SE].89
sNI,2g
ME1,g2A
M N 7,2 20
MZ2,72r
D = 6450 lm = !go.
i? 22 42 77,4 D
1 22 42 55,5e(s) zz 49 40is 22 +g >o

microns sec
Pt{o,r6
P 21.1 5
P Zt I.7 1,O
S E 4,'9
sN1,gg
s 7, I.6 10
ME1.818
M N 2,L 19
M z ,,1- 18
D = 5550 ls = 5Oo.

Ki lP
Alaska (h =

KIR tPn
isg

UUE iPn
eSn

74 77 55.6
L4 78 26..7

14 ,8 2L,3
14 19 Lo

Ki

Up iSKP A9 70 28.I
New Hebrldes Islands
(tr = too trcr).

c ont.



Up = Uppsala, Ki = Kinxral Sk = Skalstugan, Gb = g61eborg, Um = Umeà
Ka = llaslskrona

L964
Apr. 5 Sk
@.ont, Gb

Um

i? 22 43 O5,t
i? 22 4t 45.L
iP 22 43 06.5 D
ÍPP 22 45 L4
is 22 50 79
I 22 5L O4,O
iPrPf 27 13 4L,4
i? 22 4t 5B,r

Alaska (t = 4o tm),
Magn. = 6,3 (uprKi).
The Galitzin records at Ki
exhibit a nultipLe S-phase
on the N-component w:ith a
smaller and less definite
arrival about 10 sec before
a clefinite S. As the
epieenter is due north of
Kl, this eould be due to a
parti-al transformation of
SV into P at the base of
the crust below Ki. Sinilar
obserrrations are nade at Up
and Um. Compare a similar
remark i-n our bulletin for
treb. 27, 1964, 15 2J-,

n 4 Up iP OL46 O7,BC

n 4 Un eP 020823
Alaska (tr = ,O tm).

Up i? 02 4, 59,4
Um iP 02 +5 34,2 C

Kuri].e Islands (h = 6O tn).
Up iP 04 45 O2,t
Ki iP 04 44 06,9

ulerons see
P zt 0"1 0,8

sk iP 04 44 3t.4
cb iP 04 4' tz.B
Um iP 04 44 55.9
Ka i? 04 4, 25,8
Alaska (f, = 5 t*),

1964
Apr, 4 Up microns sec
eont, M N r,6 22

tÍ z 3,6 22
D-6600lm=5Éo.

Ki iP 05 07 o7,5 C

eS 05 10 51
microns sec

P80,76
P N 1,0 6
PZI,67
P zt 0,8 2,o
S 81.1 B
s lr 1.1 10
ME7,418
MN2,5 I7
M Z, 5.1 20
D = 5800 lm, = 52o,

sk i? o, 07 74,L
eb iP a5 04 L4.2
Um iP 05 07 36.4 C

iP? 05 05 4e
is 05 rL 24
e?t?f 05 t3 4I

Ka iP Oj 04 27.7
Alaska (ft = 4O m).
Magn. = 6.2 (UPrKi).
PZt has an unusually long
period at all our statlons,
the average being 2.0 sec,

Ka

Up iP 05 2l Oz,t
ipP 05 2I O9,5

K1 eP 05 20 04
ipP 05 20 t5.4

sk iP 05 20 32,1
ip? a5 20 4]-,6

Gb eP 05 21 11
ipP 05 21 2O,9

Um i? 05 20 17,6
ipP 05 ZO 47,7

Alaska.h=40 1@
(Up, Ki, Sk, Gb, Un) .
The phase i.nterpreted as
pP has an amplitude
roughly 5 tines the
anplitutle of P.4Up1P

iPP
{s
ePr Pl

P
P
P
S

S

M

05 04 02,6
05 06 23.9
05 12 10
05 77 32

microns sec
N4.75
zr.t6
zt 0.8 2.2
80,46
N 1.1 11
E 1,6 17

a6 04 25,8
06 05 2t-,2
06 o, 44.1

5OO h = 4,5o,
*Offie+er
06 08 14-€6-.-ffiZ
06 06 06.2
06 06 46.7

KT iPn
iSn
isg
Tì-
e.
esg

f
iSn
isg

S(A
t

{
I

c ont. c otlt .

uÈ4 E



D = ?00 Ìffi. = 6.74 ,

6?,8oN, 
'2,to3 

,
Orlgin 1i6s = 06
Explosion?

-B-

up=

L964
Apr.
c ont,

Uppsala, Ki = Klrunar Sk =
Ka=

Skalstugan, Gb = Góteborg, Um =
Karlskrona

Umea

1964
Apr, 4
c ont.

Alaska, h =
Magn. = 6.0

Ki iP
sk i?

20 km (en).
(up,ri).

OB

OB
58 L2,9
,B 79,9

09 20 57,2 C

09 2L O3,g
og 21 75,8 C

og 2L 43,t
09 20 58,7 C

0g 2L 05.1

Up lP 07 00 5t,4 c

Up lP 07 05 28,7
Ki iP o7 02 77,4

eS o7 09 55
microns sec

? 'zt 0,1 1,0
MNO,4 18
M Z O.5 15 

^D = 5800 Ì<gl, = 52-,
sk iP 07 a2 rg,4
Gb iP 07 03 79.6
Un i? 07 07 o2,t
Alaska (r, = r5 tm).

Alaska.

Up iP 09 21 24,5 C

is 09 29 56
ePrPr 09 50 19

microns sec
?NO,42
?7'O,8t
P Zt O,t O.7
SE1.5B
sN0.B5
ME1,g19
MN5,.o19
M24.520
D = ?o50 tm. = gJ$u.

Ki lP 0g 20 70.2 c
ip? 09 20 76,6
is og 2B L4

microns sec
P zt 0.4 0.9
p? Zt O,7 I,5
s E 1.1 g

SN2.5 12
M84,520
M N 5,9 2r
M 7' 9.9 2L -^D = 6150 tn = Jjfr".

4up
Ki

1? o7 og 00.1
1P 07 0g 01,7

Sumatra (fr = tOo t<n),

Up

Ki

iP 0B 51 02.1
1S 08 

'9 
77

microns sec
PN0.44
P20.64
P 'zt 0.1 0,6
sE1,gg
sN1.O6
ME2,82L
MNt,42L
Mz7,42r
D = ?LOO lm = 640.
lP 0B 50 06.8 c
eS og 57 5,

mÍcrons sec
PN0.66
? z o,g 6
P Zt O,2 0,9
s E 4,6 14
sN1.Og
M E 3.7 20
M N 5,9 2T
M Z 7,8 2T
D = 620O lm = !So.
iP oB 50 54,O
iP 08 51 1r.g
ipP OB 51 19,1
i? 08 50 75,r C
is oB 58 45
iPf ?r ag 20 05,t
iP 08 rr 25,8

SK iP
ipP

Gb iP
ipP

Un iP
1p?
iPrPr Og 50 7I,4
i 0g 50 44,9

Ka íP 09 2L 47,4 C

lpP og 21 54.9

SK
Gb

A1aska, h = ,O kn
(ri, stcrGbrumrKa) ,
Magn. = 6,2 (Uprfi.).
Thls is a clear case when
P and pP have the same
phase at our statiZìG-(tne
focal mechanism being such
that the resp, waves leave
the focus with opposite
phase).

sk iP og 59 27,2
Alaska (fr = ,o tn),

Um

eont,
Ka



Up = Uppsala, Kl =

L964
Apr,

-9-

Kiruna, Sk = Shalstugan, Gb
Ka = Karlskrona

L964

= Oóteborg, Um = Umeà

Ki mierons sec
P Zt r,2 1,0
SElO].4
s N 6,6 L4
s z 4,8 I+
MEt218
MNtg20
M256Z0
D = 6200 1s1 = !60.
i? 17 56 r4,5
is 18 04 2B,B
ePrPr 18 25 7e
iP t7 56 51,6
iPc? U 57 27,8
is 18 05 41,0
ePfPf L8 25 77
iP tT 56 r5,2
ipP 17 56 22,8
i(s) 18 04 1?
is 18 04 28
iPf Pr IB 25 78.5
1P L7 57 04,t
ipP 17 57 LO,z
is t8 06 0r,2

ALaska. b = tO kn (Unrfa),
Magn. = 6,7 (Uprfi).
(S) :.s an early snal1 S-
phase, appearing on t$- and
Z-components, probably
being a converslon of SV
into P at the base of the
crust beneath the resp.
stations, Compare rernark+
shock sequence the rule
M - M1 = I,2 (see Richter,
Elementary Seisnologyr p,
69) has not shown up so
clearly as in many other
cases. îhere is 1n this
case not one shock which
can definitely be called
the largest aftershock
(ut1)r but there are 4-5
shocks of sinilar nagnitude
(Mu". 28, 06 5t, nagn. =
6,?1 Mar. 28, 12 70, aagn,
= 6,7i Mar. 28, 20 tB)
magn. = 6.8, APr. 4, 17 56,
nagn. = 6,7i and possibly
Apr: 4, 18 10, rnegrre =6,5). Together these 5
shocks yieltted the same
energy as one shock of
nagn, = 7,2 would. d.o. If

4 Ki 1P LO 46 5I,2 Apr,
Um 1? 10 47 l-9,9 cont.
Alaska (tr = tO tor).

r' 4 un e(P)
1

il4Um1?

4KliP
Àl-aska (h =

KIR i?3
iP^
iSn
lsg

skA ise
ul4E iSn

lsg

P

K1 lP
Un iP
Alastca (h

Up

rt 2L tz,B
rL 21 57.2

rt 5, 40,o

L2 L4 L9,7 SK
,o h).

i

i
29 r7,\ /\.

I
I

Gbt( !? ?9 te_.L I

12 7L 40,6g = l2O lo a 3,8o,
12 54 06,2
t2 72 Or.r
12 t2 t7.5
t- r rO

Northwe st Rué"ófal-*-l
6?.1oNr rO,zcf.,
Origin tj-ne = 12
Exploslon?

Um

Ka

Up lP
I

15 11 01.1
15 11 12.8

ni erons gec
'zt 0,1 0,6

15 17 28.8
L5 L7 51,8

= 15 lm).

i? t7 56 4r,6
e(s) tB 05 Ll
1S 18 05 16
1?S LB O' t6
lPf Pf le 25 40.9

microars sec
PN7.57
P7'r.47
P tzt 0.5 0.8
s82.46
(s) N 3.9 6
Pf Pr Zt O12 1.5
ME1B19
MN2919
MZ272I
D = ?1Oo lim = S{o.
iP 17 55 47,3
1S Le 07 75

mlcrong see
P N 2,87
P z ,,6 7

K1

c ont. c ont.
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Up = Uppsala, Ki = Klrtmar Sk =
Ka=

Gb= Góteborge Um = UneàSkalstugan,
Karlskrona

L964
Apr. 4
c ontr

this 1s taken as M1r then
M-Mt=8.5-7.2=I"7,
If this wÍl1 prove to
have more general vatidity,
this would mean a
significant generali zati on
of thÍs rule. See also
renark next shock.

Up iP 18 10 I4,9 C

is 18 18 46
ePrPr IB 39 14

microns sec
P22,27
P 'zt o,2 o,B
sE4'89
s N 7,6 5
uN2518
MZ2TI7
D = ?100 l* = 640"

Ki 1P 18 Og 20"8 c
is 18 1? 07

mi crons sec
PZ2,g7
P Zt 0.6 1.0
s E 4"9 10
M N19 16
MZ7t16
D = 620O 1o = 560,

sk 1P 18 0g 48,2 C

e?rPr Ie 39 24
Gb ÍP 18 LO 27,2 C

15 LB rg l.2,7
Un fP le 09 48,8 C

iPf Pr L8 79 27,O
Ka 1P 18 10 57"8 C

15 TB T9 
'6.2Alaska (rr = e5 m).

Magn, = 6,5 (uprri)"
llhe marked increase in
sej.smlc activity in Alaska
one week after the main
shock on tr[iaî. 28, has a
striking sinilarity to the
pattern exhibited by the
Kurlle Islands earthquakes
1n Oct, 1961 (wj.th largest
actlvities concentratett to
Oct. 13 and Oct, ZOt 1967)t
a mere coincidence or not?

Up ÍP tB 26 25"2
mierons sec

P tzt 0.1 0,6
Kl lP L8 25 3L.6 C

Ki microns sec
? zt a"2 0,9

SK iP IB 25 58,6
ipP IB 26 05 "6Gb iP te26t7"BC

Um iP IB 25 59"2
ipP IB 26 06,2

Ka i? IB 26 +8"5
i(pp) ra 26 57 "BAlaska, h = 7A l@ (St<rUn),

Up iP aB 51 58,3
Ki i? IB 5L 07,6
SK i? TB 

'T 
7I"2

Uro iP IB 51 72.7
Alaska (fr = ,O tor).

Up
uicrons sec

MEO.BlB
M N I,4 18
M Z L"!17

Kl eP 20 IA 14
ipP 20 LO 59,i

mlcrons sec
MEO.g20
MN!.5 19
M 7, r,4 17

Un iP 20 1L 27,B
Alaska. h=20 m(ri),
Up 1? 21 5I o7,9
Kj. i? 21 50 46,t

eS 22 Ol L4
mj.crons sec

P zt o.2 L,5
sN0.611
M N 1.5 19.,
D = 9450 lor = B5-.

Um 1P 21 50 5O.4
Negros, ?hilippine fslands
(h = 5o h).

Up i? 22 27 04"6
is 22 75 A8

microns sec
sN1,010
MEO,BlB
MN1,Ol7
MZL"l 1g
D = 6?00 lo = 60à0.

Ki lP 22 26 l'O,5
r(s) 22 31 7ois 22 t5 37

microns sec
?2o.57

1964
Apr" 4
cont.

tf

c ont,
c ont.



Up = Uppsala, Ki =

L964
Apr, 4
c ofrt o

-11-

Kirunar Sk = Skalstuganl
Ka = Karlskîona

Gb= Gtjteborge Um = Uneà

K1 microns sec
P Zt 0,1 1.0
sE0,8lL
sNl-.2g
uE0.gt2
M II 0,6 14
M Z I.g 20^
D = 5900 lm = 57-,

sk lP 22 26 55,'
cb 1? 22 27 r5,B
Um 1? 22 26 7B,B

eS 22 74 27
Alaska (h = to tm),
Magn, = 5.8 (Uprru).
Again, S is clefinitely
earlier on N than on E,
(S) ana S, especially
clear at K1. Compare
renarks to Apr. 7, I964t
22 42t and Apr" 4, 1964,
L7 55,

Ki microns sec
M E 7,4 23
M N 6"6 2I
MZI722
D = 6200 km = !6'..

sk iP oI 72 \8,7
ipP Ol 72 26,9
ePr?r 02 OI 55
i 02 0l 5g,r

Gb iP or 72 ,B"o
ipP 0l t7 OD"z
i?f lr 02 0l 42"9

Un i? OI 72 l-9"j
ipP OI 72 28,5
1 0L 72 1L,Bis or 40 32
i_Pf ?r 02 0r 48,3
i 02 0t 55"6

Ka iP OI 71 O9,2
ipP OI 73 16.7

Alaska,h=30kn
(itirst<rGbrunrKa).
Magn. = 6,1 (UprKi),

Iip iP Ol 52 I6,t
eS 02 OO 52
i 020111
i?rPr 02 2l o8,2

microns sec
P rzt o, 1 0.6
M E 3"L 18
MN4.7 18
D = 7100 lcn = 640.

Ki i? 0I 51 22,2
ipP 0I 5I tO,I

microns sec
P zt o.2 0.8
pP Zt O,t 1. O

M87"1 17
M N 1,7 18
MZ5.B18

sk iP oI 51 49,5
Qn i? oL 52 2B"O

ipP Ol 52 74,7
ePrPr 02 2I 02

Un iP 01 51 49,8
Íp? Oa 51 56"7
iPf Pf 02 2I r1"g
i 02 21 24"7

Ka iP Ol 52 39"O
ipP OL 52 46"9

Alaska.h=J0 lcn
(tri, eurunrKa).
Magn. - 5.9(uprKi)"

l.964
Apr,
e ont,

t' 4 Ki lP 2t 47 
'8.8 

D
sk 1P 2' 48 O5,t

ip? 23 48 I7.5
Un iP 27 4B 06,4

1pP 25 48 L4.5
.A.Laska, h = 30 1@ (Skrgn).

ot 22 AJ.,g
oI 22 54,1

Un 1?
1

5 Up 1P OI t2 4r.4
15 01 41 16
i 0I4]-22
e?r pr OZ OL 45

ulcrons sec?$o,r7
P Z0,6 4
P Zt O,5 1.0
s E 7,9 l-6
SN2,48
Pf ?r Zt 0.1 L,5
ME''6 19
M Iî 6.9 18
MZt.220
D = ?LOO lo = 640.

K1 iP OI 7T 52,I
ip? or 71 59,9is ar 19 40

&icrons sec
PN0,67
? zt o,t o,B
pP Zt O.T 1,0
s82.2 10
s N 2,7- 10

rt

ll

e ont,e ont,
Up i? ar 56 r7,8



-]..2-

Up = Uppsala, K1 = Kln:na' Sk = Skalstugan, Gb = Góteborg, Um = Umeà
Ka = Karlskrona

r.964
Apr, ,
c ont,

sk lP 01 56 08,0
Um 1? oL 55 5]-,9
Japan (fr = ?O to).

Up iP 02 46 ]'4.-9
K1 1? 02 4' 2O,5
Sk eP 02 45 46
Gb i? 02 46 26,5
Um 1P 02 45 48,7
Alaska (n = r5 u),
Kl eP at 57 7I

mÍcrong gec
M t{ a.5 r7

sk 1P 07 ,7 5B,O
Un 1P 07 57 59,6
Alaska (n = e5 m),

Ki eP 04 21 00
Un iP 04 21 28,5
Alaska (n = t5 tan),

Up 1P 07 23 56,0 C

KÍ 1P 07 2t ot.B c
sk 1P O7 2t 2g.O C
Gb 1P 07 24 O8,5
Um i? 07 2t 1a,L
Alaska (fr = e5 m),
Kl i? 07 38 15,0 C

sk iP o7 78 4r.4Um iP 07 78 4l-.4
Alaska (f, = t5 to),

L964
Apr, 5Ki ePKP lI tT 5I

Off coast of Chile.

" 5 Sk eP lt542l
A1aska (n = 3o m).

tt 5 Up iP 15 7L 45,4
Ki iP 15 50 50,7
Un 1P 15 31 19,2
Alaska (n = lo m).

n 5 Up lP t, 55 tt,4
tt 5 Um ip 16 ,9 00,6

Alaska (n = eo m),

SK iPKP
Un iPICP

rr 77 44,6 D

tL 57 
'O,7 

D

L7 
'7 

20,9
17 ,r 46.7
17 52 25,r
t7 ,L 4g.r

"1KiíP sk i?
Un i?
Alaska (n = fO

rrSUpiP
Ki i?
SK tP
Gb iP
Um iP
I<a lP L7 52 38,7
Alaska (n = t5 m).

Up

t7 50 21,'
r7 50 49,8
17 50 5O,B
hn).

L7 52 L4.4

Up 1? oB 2t ,6.I
Ki iP oB 22 42,t
sk iP 08 2t og,5
Gb 1P 08 2t 4g.t
Un lP OB 23 O9,7
A1aska (n = t5 tm), Ki

Up 1? 09 09 76.6
lpP 09 09 42,9

Ki fP og oB 43.r
sk 1P 0g 0g 10.5
Gb iP 0g og 44,8
Un 1P 09 09 L0,5
Al-aska (f. = f5 m).

tL t6 42.2
LI 7e 26
L1 t8 50.1
11t6re
tL 76 42,8

?
s
S

M
M

M
Tì-

SK 1P
Gb iP
Um iP

r(s)
is

19 t8 22,2 Q

L9 46 28
microns see
zt o.3 1.5
E O.7 19
N O.9 17
z, 0.9 18

6650 kn = 6o0.
t9 37 27,t C

19 44 48
19 49 10

microns sec
zt 0.5 r.5
80.47
No.56
E 0.6 15
N 0.6 17
z !,1 a4

5800 lol = 52",
L9 77 57.2 C

ag 7e 7t,t c
tg 37 ,5,7 C

19 45 7r
19 45 4t

1P
eS

?
M

M

M

D=
1P
iS
o

5up
K1
SK
Un

rsg
esg
isg
eSn
1sg

Posslbly Gulf of Fj-nl-and.
cont'



Uppsalar Ki = Kiruna,

_Lr_

Sk = Skalstuganr Gb = Góteborg, Um = Umeà
Ka = Karl-skrona

up=

tg64
Apr,
c ont.

up i?
sk 1P

ipP
Um 1P

1pP
Alaska. h =

Up 1PKP

Ka 1? L9 3e 45.8 C

Alaska (Yt = t5 t*),
Magn. = 6.2 (Uprfi).
The relatively weak surface
\ryaves could be clue to some-
what greater focal tlepth or
to weak racliation in our
tlireetion, depentling on
foeal mechanism.

Up iP 16 2L 5L.5
mi crons sec

P Zt 0.1 0,5
Ki iP 16 2r O5,4 D
sk i? 16 21 40.1
Gb i? 16 22 r2,5
Un iP 16 21 2r,7
Ka i? 16 22 ]-4,2
Kurlle Islands (fr = 5o to),

Un iP A7 19 4O.7

Up ip? I7 46 O2.7
Ki iP r7 45 02,1

ipP 17 45 06,9
microns sec

p? Zt 0.1 I,O
Sk eP L7 45 28

ipP a7 45 74.L
eb iP L7 46 09,5

ipP 17 46 l4.L
Un 1? 17 45 tl,z

ip? t7 45 36,I
Alaska.h=20}m
(rirstrGbrun).
In this case the P-
anplituile 1s much snaller
than pP at our stations
and P nay easily be
overlooked. and pP nisreail
as P.

Up eP
Ki iP
SK iP
Gb i?
Um lP
Alaska (h =

Ki iP
Sk eP
Um iP
Alaska (h =

18 14 28
18 L3 14,6
18 14 ol-,t C

18 14 40.1
18 14 02.4

20 kn).

19 ,o 24.9
19 50 50
L9 50 5l-.7

25 tm),

20 72 15

27 07 27.O
27 07 54.4
2t oB o4,4

40 h (u'),

Kermadec Isl-ands
(fr = 3o t<n).

un i(P) z, 09

Ki i? 27 
'5

Un iP 07 L4

20 01 0B.g
20 00 4l-,g
20 00 48,0
20 00 42,9 C

20 00 48.8
25 1e ( st, un) ,

22 4? 24.7

22,Q

51,6

2'.1 ,o

a9 27 02,8
(rt = ,o ton),

Lo 51 48
to 52 L9
to 52 56
t{m).

11 0B 42,9
11 09 09,9
11 0g 4B,B

30 lúo).

rt rS 53
r3 5' 02
rt 5, 2g,5

t964
Apr.

5

6

Un iP 05 O7 13,9
Alaska (fr = ,O tn).

up i?
Ki iP
SK iP
Um iP
Alaska (h

Um iP

08 7L 52,2 C

oB 70 57,4
oB 7L 24.5
oB tL 2r,6

= 5 lm),

Kuril-e Islands

Ki eP
Um eP
Gb eP
Alaska (fr = t5

Ki iP
sk i?
Gb iP
Alaska (h =

Up eP
Ki eP
Um iP
Aleutian Islands
(rt = teo tn).

un i(p) 16 rg 4t,a

ll

Um e(?)

Ki iP
Um iP

ip?
Alaska. h =

Up

M
Ki i?

t:.""oiJ-""o
N 0.8 20

oL 52 5l.,7
c ont.
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up=

]-964
Apr,
cont,

Uppsala, Ki = Kirunar Sk=
Ka=

Skalstugan,
I(arlskrona

Gb= Góteborg, Um = Umeà

Ki
M
tiI

M

Un eP
eS

Alaska (h

Kl eP
Un 1P

ipP
A1aska. h

Up iP
Ki iP
Un iP

ip?
Alaska, b

up 1?
Ki iP
sk 1P
Gb lP
Um iP
Ahska ( h

sk i?

K1 iP
Abska ( h

nicrons gec
E 0.9 20
N O,5 T7
Z I,O 18

ot rT L7
02 01 19

- ,o 1o)'

04 02 54
04 07 25,4
04 0, t6,r

= 40 hn (un).

04 45 76.4
04 44 +t,5
04 45 10,8
04 4' ].6,7

= 25 tn (Ut),

a5 05 02,7
05 0+ o7,4
05 04 t6,o
05 05 15,6
05 04 7r,7

= 30 lm).

07 44 22,9

oB L2 77,7
= lO lo),

L964
Apr.

It úh lPn
isg
D=22O

59,8
72,'

2rOo.

Un 1? L7 57 f4,2

tsg 7 49,7
a

uùng iPn t4 56 76,9
iSg 14 57 51-,l

*Q-= 490-b = 4r4?.,

I

î

i
I
I
I
í

i
i
I
I
I,

tt

t
I

.t

t4 55
t4 56
km=

Norcllantts I'ylke, Norway,
6?,BoN, ].,5.'oE.
Origin time = 14 ,5 26,

ll

7up
Ki
SK

Gb
Um

SK iP
Um iP
Alaska (h

Ki eP
SK iP
Alaska (h

1P
eP
ipP

iP
ipP

Ki
Uu
Alaska

Up

r(pp) LB rz 55.4

16 29 19,-4
t6 29 45.t

= ,o 1m).

t6 37 48
16 78 L4,8

= ,0 t<n).

18 11 55,6
IB T2 22
LB 12 29,7

18 12 25.O
LB L2 3O,9

i(pp) le 1, oB.9

Ki e(P)
e(ss)

un i(P)

sk iP oa 59 46"9

Un lPIKP 09 L5 73,t
New Hebrides Islands
(rr = z6o tm).

Ki iP 0g 47 09.5

10 14 12
10 15 06

rt 2t o2,B

Up iP 17 7I t6,O
ePP Ir 7, 5l

Kl i? L5 31 27,O
microns sec

P Zt O,2 1.0
u80.4l'7
MNO,72T

sk iP 17 3L 45,O
Um lP 15 3L 26,.8

iPP It 35 2L,7
Ka iP IS rL 45.7
CeLebes (tt = t5o tm).

r<a i(pp) LB r5 2o.z
Alaska. h=tO h (Skrgn).
In this case the amplitud.e
ratio P/pP exhiblts a
fairly clear deerease with
increasing epicentral
clistance over the range
covered. by our stations
(the focal mechanism
probably being the main
reason for this).

c
c

iP
ipP

P
iPKi

P
SK iP

ipP

eP le 26 ,4
iP rB 27 22,2 T)(t = ,o t*).

L9 t9 01.0 D
19 39 rA,2

microng see
zt 0.1 017

19 78 07.8 D
microns sec
'zt o.? 1, o

L9 38 74,4
rg 58 41,7

cont.
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UppsaJ-a, Ki = Kirunar Sk = Skalstugan, Gb = Góteborg, Um = Umeà
Ka = Karlskrona

up=

1964
Apr,
c ont,

1964
Apr,
c ont,

Gb iP Ig 39 11.0 D
ipP 19 39 22,2

Um lP 19 78 ,5,7
I<a iP 19 59 24.5

ipP L9 79 37,7
Alaska.h=40 lq
(UprSkrcbrKa).
Magn. = 6.0 (uprri).

iSg 05
D=4?om
esg 05
lSn 05
lSg 05
D=680h

50 26.5
= 4r2o,
55 00
50 5r,B I
51 7t,7 /
= 6.rLo-./

Northwest Russia,
67,goiÍ,7r,5o!",
Origin time = 05
Explosion?20 01 L0,4 c

20 01 u.o c
20 0r oT,t
20 01 L6.t c

23 75 4g,g C

2t t6 t5,6
Ielands (t = 5O tm),

I

48 09, i

.FTUpiP
Ki iP
Um 1P
Ka iP

Um iP
Japan (f, = ,o

Ki Í?
SK iP

ipP
Um iP
Alaska. h =

Up iP
iSeS
ì

06 56 54,5
KIn) o

ro of 20,4
L0 05 +,,r
ro of 52,8
LO 03 4g,O

,o km (st ),

11 09 05.0
11 18 57
11 19 16

sec

27
2t
25
LB.4
o4
28

sec
7

Pamir.

Ki TP
Un lP
Aleutlan

SK
Alaska

Un

eP OO 23 5O
(tr = 3o tm).

A1aska. h =

ao 27 26,8

o0 46 47,7 C

oo 45 52,8
00 46 20
oo 46 26,0
oo 47 05,2
oo 46 20,5

25 tn (Sr.)"

Um iP O0 59 06.1

Un 1P AI 24 06,6

Up iP 02 L, O4,5 C

microns sec
P .zt 0.1 0.8

Ki 1P 02 !4 t6.5
sk 1? 02 t4 lL,g C
eb 1P 02 t5 25,2
Um iP 02 14 38,2 C
Ka iP 02 L, 27,3
Kurile îslands (tr = 4o m),
Up 1P 02 21 17,7 C
Ki f? 02 20 45"5
Un i? 02 2I O7.7
Kurlle Islands (U = 4O ton).

Un iP 04 09 38,7
Alaska (tr = 3o lm).

tPt3
iSn

Up iP OB 20 06,2
i 0B 20 09,8

microns sec
P ,Zt 0,1 1.0
MNO.5 18
MZT,42l-

Ki iP 08 20 2g,o D
eS OA ,O 79

microns gec
? zt 0.1 L2
SEO,36
sNo.5 10
MEO.B19
MN1,020
MZI.'TB
D = 910O Ìcm, = B2o.

Sk eP OA 20 72
Gb 1P 0B 20 15.1
Un i? 0B 20 14,6 D
Ka iP 08 20 01.1
Chagos Islands (f, = 3O tm),
Magn. = 5,9 (uprKi).

tP

BUpl?
Kl iP
Sk e?

ipP
Gb i(pP)
Um iP

nlcrons
P 7, O.g
M E 5,7
M N]-'
M ZI'

Ki iP 11 0B
ePa 11 12

11 16
microns
E O,4

tf

c ont,

KTR

c ont.

iS
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Up = Uppsala, Ki = Kirrrnar Sk = Skal-stugan, Gb = Gdteborg, Um = Umeà
Ka = 6431skrona

1964
Apr. I
c ont.

rL t2 ,o,2

14 17 48,-4 C

T4 22 LL
nicrong gec
,Zt O.Z O. ?
E 0"8 1g
N 1,0 !'
7' I,O 11

2?oo kn = 24Èo.
14 18 57.7 C

L4 29 40
microns sectzt o,2 0,6
E O,5 12
N 2,I 14
z 2,6 14

14 18 27,4 C

L4 t7 tg,L C

14 18 2r.2 C

14 2t 15
14 t7 L5.5

20 00 20,7 c
20 OO 24.4

microns sec
zt 0.2 1,l_
E O,5 r7
N 1.0 L9
z o,9 18

a9 59 25,3 C

20 06 38
microns sec
'zt o,, 1,0
E 0,8 11
E 0.9 L8
$ r,5 19

Kf microng sec
? N O.47
? zI,2 g
P .Zt 0.1 1.1
s81.011
s l[ o.g 10
u E B.t 18
u N15 19
M22219
D = 6?o0 kn = 6oà0.

sk eP 1L 0B 55
Gb 1? 11 0g 25.1
Un 1P LL 08 r9.,r(pp) rr 11 16

iPa lL 12 7L
1S

Ka lP
Kurlle Islancls (fr = 4O fn).
Magn, = 6"1 (UprK1), tt

Up iP
is
?
M

M
M

D=
Kl 1P

etrg1

P
t[
u
M

1?
1P
1P
iS

Ka 1P
i 14 t7 24,2
is 14 2L ].5,2

Crete (rr = ?o tn). rl

Magn, = 5,9 (uprrr).

iP 19 og 24.6 C

ulcrons sec lf

P Z't O.1 1,2
Ki 1P Ig 08 22,O

ipP 19 Oe 10.5
mlcrone sec

pP Zt 0,1 1, O rl

sk Í? Ig o8 47,5
tpP 19 OB 57.0

e ont,

Un lP
ip?

Ka lP
Alaska. h = 40 m (firSkrUn).
Magn. = 5,8 (Uprff ).

L964
.A,pr. I
cont.

19 08 49,9
19 0B 58.5
tg og 47.9

Lg 4t 27,4
rg 42 72,t
19 50 05

microns sec
li 0.., B

tg 42 59.2
L9 4' tg,t
19 47 0r,2
19 51 05
19 45 50,9
Im).

1P
iP
eS

s
iP
1P
iP
1S

8up
Ki

SK
Gb
Un

Upll iP

lL r_7 01
11, 0g 29,1

Ka 1?
Alaska (h = 15

Up 1P
ipP

p?
M
M

M

Ki 1?
eS

?
s
t[
M

sk
Gb
Un

M Z 2.7 22^
D = 5B0O lm = 52-,

sk i? rg 59 5L..4 c
ipP

Gb lP
lpP

Um iP
ipP

Ka iP
Alaska.h=20km
(up, SkrGbrUn).

Un iP 0L 29 4+,7

Up iP L2 09 17.4

Lg 59 55,g
20 00 1L.t c
20 OO 75,4
L9 59 51,6 C

L9 59 58,8
20 00 45,4 C

L2 47 52,'
L2 42 37.8
L2 47 44,4

Up
Up iP
Ki 1P
Gb 1P
Alaska (tr = zO t<n),

Up 1P It L6 z9.t
Ki eP Lt t5 7I

lPcP 13 16 4e
e ont.
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Uppsala, Ki = Klrunar Sk = Skalstugan, Gb = Sgf,sborg, Um = Umeà
Ka = KarLskrona

up=

L964
Apr.
cont.

tr1 1P
Sk eP
Un lP
Abeka (h

Um 1P
Abska (h

Ki microns sec
u80.5 16
u N o.5 It
MZ0.9L5

sk ÍP t7 15 54.5
lpP l3 L6 0r.6

Gb 1P 17 16 14.5Ka ÍP I, L6 47.7 D
Alaska,h=40m(St).

10 Alaska. h = 2J hn (Cbrun),
Magn, = 6,0 (Uprfi),

10 Un eP 07 2I 16

L6 20 54,t
16 21 25
16 21 24,4

= 5O kn),

r7 24 ].g.7
= J0 lm),

L964
Apr.
c ont,

il

fl

tl

tl

il rl_
cont,

9 Ki eP L772OI
eb eP tt 77 06
Alaska (n = lO tm),

10 Kl eP 12 15 47
Alaska (n = e5 m) 

"

LO Um 1P 18 05 O0.1
Alaska (tr = lo tm) 

"

10 Up iP 19 16 01.7
Kl iP Lg 15 04,5

mi-crons sec
P 7)t 0" 1 1,2

Sk eP 19 t5 32
Gb iP 19 16 12,8 C
Um eP t91574C

is 19 23 26
Alaska (tr = t5 to),

9up
SK
Un
Ka

Up

Un

1P 18
e? 18
1P 18
ÍP 18

iP 20

lP 2L

28 30,.9
2e 24
2g ].g,2
28 40.2

57 29,L

57 52,-4

iP oL lB 18.8 D
e?rPt OL 47 tO

mi.crong sec
?NO,t5
P zt o,2 1.1
MEO.5T7
MNO.9T7
iP oL L7 24,2

nlcrons sec
? zt o,4 I,2
M80,616
u N o.g 19
M Zl,!17
1P 01 L7 51,1
iP 01 18 

'O.'ipP 01 18 ,6,0
1(lr p' ) ot +T o7,5
1 Or 47 15.7
1? Or I7 52.4
ipP 01 1? 58,9
eS oL 25 57
lPf ?r OL 47 4r,6
1P Ot I8 42.2

Up iP 21 54 16,1 D
1pP 2L 54 20,6
1S 22 02 70

n'icrons sec
PNO"t'
pP Zr O,2 1,0
M E o,7 18
MNL"4Lg
uzl-.1 18^
D=6?00h=6É",

Kl 1P 21 57 1g.g D
1pP 21 5t 24,4

microns sec
pP 'Zt O,4 1,0
UEO,BIT
MNl..2 19
u22,, 19

sk i3 21 5' 47,9 D
lpP 21 53 52"1

Gb 1? 21_ 54 28,4 D
lpP 21 54 72,6

Un 1P 2t 57 48"9 D
1p? 21 5t 5t,4
15 22 Ot 78
iSeS 22 o, 74

Ka i? 2I 14 ,9,8 D
ip? 2t 54 44,4

Alaska,h=20kn
( Up, Ki, Sk, Gb, Un, Ka ) .
Magn. = 6.1 (Uprri).

Up iPICP OI 25 74,O C

L0

Central Asia,

10 Up

K1

SK
Gb

Um

eont.
Ka



up=

t964
Apr.
cont,

-18-

Uppsala, Kl = Klrunar

Ll Up i or 2, ,6,8 D
m:icrons sec

PKP 'Z't A,1 O,7
iPKP OL 2' r5,'
iPK? OI 23 29,7 D
1 OI 27 57.9
iPlrP OL 27 45,2 D
1 OL 23 52,5
i?KP Ot 2' 24,2 D
IPKP OL 2' 46,7 D
i 0L 27 55.I

Kermad,ec Islands
(tr = 3oo m),
As our stati-ons cover the
clistance range lr8o - 1500,
they clearJ-y exhibit the
caustic effects,

lt Up iP 06 22 45,-o c
Kl 1P 06 2t 5O,g
Un iP 06 22 z],t
RWkyu Islands (f, = 7O tcn),

Skalstugan, Gb = Góteborg, Un = Umeà
Karls1rrona

Sk=
Ka=

]-964
Apr. 11
c ont.

Ki microns sec
pP Zt O.2 1.5

sk iP L2 26 5A,2
Um eP 12 26 50

1pP 12 26 5A.7
Ka iP 12 27 47,2
Alaska, b, = 70 kn (KirUn).Gb

ltL
sk

Un
Ka

Up i? IL 46 ot,t
Ki 1P 11 45 08.1

lpP LI 45 L3,4
microng sec

P Zt 0,1 1.0
sk i? tL 45 ,4,,
Gb i? Lt 46 t4,5
Um i? IL 45 36,9
Y\a iP II 46 26,9
A1aska, h=20 1o(ff).
Up 1P 12 05 5O,9

microns sec
P Zt O.1 0,5

11 Up
K1

1pP
Alaska. h =

11 Up 1P
Kj. i?
Gb 1P
Um fP
KB" lP
Alaska (h =

12
L2

e?
iP

t5 50
76 t}.r

1I

1L

eb e? A7 44 09
A1aska ( u = ,o tm),
up e(P) oB 5, oB

microns sec
(p) zt o. r 1,o

un i(p) oB 54 4B.B

Up i? 09 34 2O.9
ipP 09 t4 27,8

Ki i? og 37 70,'4 c
sicrons sec

? zt 0,1 r,2
sk iP 09 ,t 51,6

ip? 09 54 oo,.4
cb iP og 34 12,6
Un 1P 09 7r r5,o
Ka iP 09 74 4r"B

lp? 09 74 5o,B
Alaska, h = 10 tm (UprSkrKa).

Ll- Up 1P 16 O, lt.L C

eS 16 0B 51
tu(r,22)L6 a2 L4

nicrons sec
P$0.87
PZO.77
P Zt O.4 L,7
s E 2,4L2
M E19 1l_
MN1010
M Z 9,7 12 

^D = 22OO liút = 20-.
Ki 1P 16 06 7O.O

eS t6 11 11
e 16].:-.36
I 16l.256
ilgl 16 I, 4e

microns see
P Zt 0.1 r,5
sE1.017
ME'7L'
MNI4T7
M Z 27 ].4^
D = J10O km = 28",

sk t? 16 05 5B.B
1 16 06 00.4

eb iP 16 05 04,1
i 16 05 l-L,1

Um 1? 16 05 52.7 C

is 16 0g 59
Ka iP 16 04 39,6
.A.egean Sea (h = 3o km),
Magn, = 5.5 (Uprfi).
Y/ell developed higher notle
surface wavegf

11

1t

11

rl
16 Lg 5t,2
16 20 22,1

= 20 1m),

Ki iP
Um iP
Alaska (h
Ki iP
Um 1P

11

45.5
l.4,4
L2,t

Um).

26,7
70,4
57.8
59,7 C

49.6
27 ]-6,6 C

26 22,5
26 

'O,5

22 IL
22 12
22 L2

20kn(
27 2L
27 20
27 2r
27 zo
2t 2r

20 l@).

11

fr 11 Up 1P 12
K1 lP t2

lpP L2
e ont.
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = Góteborg, th = the6
Ka = KarLskrona

196b
Apr.

tf

Up iP OL 22 2\.7
Kanchatka (U = 3O Xn).

Up iP 01 35 01.2 C

is 01. 43 36
iPrPf 02 03 

'2.3microns sec
PN1.1 5
P Z 1.[ 3
P Zt 0.7 1.0
s 81.88
s ls1.? 6
M E6.1 rg
M t{ 8.1 20
M z 9.5 2:.^
D = 7100 km = 64".

Ki iP 0t 3l+ O?.1 C
eS 0t Ul l+8

microns sec
P N1.6 6
P Z 3.1 6
P Zr 1.9 1.9
s E 3.7 10
s t{ 2.69
M 86.1 18
M $rh 20
M z,20 2L
O = 62OO krn = !60.sk iP 01 3|t 33.9 C

cb iP 01 35 13.1
th iP 01 3b 35,2 C

is 01 42 r+3

iPrPf 02 o[ 09.[
Ka iP 01 35 24.0 C
Alaska 1t = eo tn).
Ma€n. = 6.5 (Uprtci).
PZr is nuJ.tipJ.e with a
sl0411 pbase follonecl afber
2 sec by a nuch larger one.

îtp iP oL 3, 57,6
Dicrons sec

P Zr 0.8 L.?
Ki iP 01 35 o5.g

microns sec
P /,t o,'l 1.8

sk íP 01 35 32.9
Gb iP 0r 36 11,?
IJm iP 01 35 32.4
Ka iP 0r 36 2L.3
ALaska. Magn. = 6,5 (Uprfi).
lbis shock, rrbich occurred
approx, 58 sec afber tbe
previous one and was of
the sane nagnitud.e, has
not been reported by USCGS.

L2 Up eP 02 t6 27
Alaska 1tr = 20 kn),

12 Ki iPKP 06 tg 3515
sk iPKP 06 19 l+7.5
rrn ifle 06 19 [2,3
New Hebrides Islancts
1tr = 30 kn).

12 Up iP o7 \3 2g.rl
Alaeka (n = a5 un).

]:96t+
Apr.

12 Up

Ki

iP

P
iP

P
SK iP
Gb iP
tln iP

is
Ka iP
Alaska (tr = 2O kn).
Magn. = !.8 (Uprri).

Up iPKP ]-t 30 36.2 o
microns sec

PKP Zr 0.2 0.6
Ki iPKP 11 30 16.3

isre 11 33 b6.5

microns sec
PtcP zt o.2 1.4

09 lr5 13.?
microns gec
zt 0,1 1.0

og bb 20,6 D
microns sec
7.t Orr f.0

09 l+b 1fi,2 O
09 ll5 26.0 D
09 hl+ h7.5
09 52 19
09 h5 37.3

11 30 3115

ri 3o 43.8

12 18 50

L2 t9 OT

tm iPI(P 11 30 A3.?
i rL 30 26.6
iss rL 52 36

I(a' ePKP tt 30 l+?

i t]- 31 0l+ì5

Kennadec Islands
(tr = 9o m).

Up iP L2 11 15.1+ c

i 12 LI 22.O

SK iPKP

Gb iPIP

iLgl
íLs2

cont.
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tlp = tlppsalar Ki = Kinmar sk = skalstugan, Gb = Góteborg, tin = tlneE

Ka = Karlskrona

1964
Apr. 12 Up
cont.

lulcrons sec
P Zr 0.1 L.0
M E 0.7 l_3
M N 0.8 ltr
M Z r.0 13
iP 12 11 55,7 C

ix L2 t8 23,6
rnicrons sec

P Zf 0.1 0.9
M 81.5 L6
M l{ 1.1 L6
M22.2 15
iP L2 LL 52.9
iP 12 tl 28.1+
iP L2 t]. 29,1+ c
ix 12 L7 Lz.'l+
iP 12 LL 06.8 c

]:96r+
Apr. T2 Ki iP r5 r7 09.7 c

Alaska (h = 20 kn).

LZ Up iP t7 32 05.3
Ki iP 1? 31 Og.g

microng sec
P Zt 0.r 1.1

sk iP 17 31 35.8cb iP I7 32 L5.g
th iP 1? 31 3g.geS L7 39 zL
Ka iP L7 32 28,2
A1aska (n = eO U),

12 ttn iP A0 38 4?.3
Alaske (tr = 3O trn).

12 IG eP 211149

13

Alaska (tr = 3O tsn).

Up iP 01 20 19.8
Ki iP OL 20 

'2.Lsk iP 0L 20 5r.7cb iP 01 20 3?.?
tl! iP 01 20 2g.g

iSn 0L 27 05.6
i oI 27 2o.l+

Caspian Sea (h = 30 kn).

Up iPKP 03 21 30.0
Gb iPKP 03 21 3g.gItn iPI(P 03 21 29.3

iSKp 03 2l+ A3.h
South of Fiji IsLancts
(tr = 360 rn).

Up iP 03 29 5Z.l+ C
microng see

P Zt 0.2 0.5
Ki iP 03 29 \7.5 C

microns sec
P Zt 0.r 1.0

sk iP 03 30 09.?tln iP 03 29 lrh.9 cKa iP 03 30 Ot.O
Bhrrtan (h = l0 km).
Magn. = 6.0 (Uprri).

up iP 07 31 [0.5

Up ip OB 33 2,1.6
is 08 36 08
íLgz 08 38 oo
i(pcp) oB 38 bo

microng sec
PNt_.33

Ki

sk
Gb
Ih

Ka
Caucasus (n = 3o tn).
Magn. = 5.lr (Uprfi).
f'lre phase rnarked X (on Ki
and urn Zt ) has a group
nelocity of l+.25 km/sec.

lh iP 12 \6 52.6
Ki iP 12 \5 

'8.2Sk iP Lz t+6 z\,7
th iP L2 \6 26.2
Ica iP 12 

'fi Lr.5
Alaska (tr = 39 Xrn).

Up iP 1A 58 3O.l
microns see

M E 0.5 Llt
M î{ 1.5 19
M Z 1,1 L7

Ki iP 12 r7 37,O
microns sec

P Zt O,L 1.0
M E0.g1\
M N1.ù19
M Z 2.3 1l+

Sk eP IA 58 0[
ipp 12 58 09.0(h iP 12 58 03.9

Alaska. h = 20 kn (Sk).

Up iP t\ ,+, 36.e
Ki iP th lrh lro.O

microns sec
P Zt o.L l.o

sk iP t4 b5 Og.a
Glb ip fl+ h5 l+9.0(h iP ].u h5 Og.ùKa ip rl+ l+6 oo.5
AlaEka (U = 3O *n).

I3

13

13

13

cont.
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Up = Uppsala, Ki = Kirunar Sk = Skalstugan, Gb = Góteborg, ttrn = ttrneà
Ka = Karlskrona

1961r
Apr. f3
cont.

196b
UP tni crons sec Apr.

P Z 0.8 3
P Zr 0.1 0.5
S E L,25
s 22,5 I
ME66L6
MN'913
M Zrg 10
D = 1600 kn = tb I/2o,

Ki iP 08 35 03,8
is 083911
itgl 08 Ul 116

il.,g2 OB I+2 22
mícrons sec

P tf 1.99
P 7. 1.? B

P Zr 0.4 1.5
s E 4.5 10
s N lt,j B

s z ?.b 10
M EzT 6
MN2611
M Z 3l+ 11
D = 2500 tn = 22 Llz?,

o8 3h 18.?
08 33 1]-.0

íLe? 0B 37 2t+.,
Ka iP 08 3a Lo.2
Yugoslavia (1 = 30 km).
Magn. = 6.0 (ri).
lfelL clevelopett higher
mod.e surface lraveg.

r'!}r iP 08 5? ]:6,2 c
ipP 08 58 30.I

Bonin Island.e.
[ = 310 kn (tn).

13 Up iP L2 36 oz.L
eS 12 U+ 22

microns sec
s E 0.5 7
s N1,L 6
M Et.Llg
M N 2.1+ 20
M 7, L.9 20

Ki iP L2 35 ]:6.9
eS rah238

microns sec
slr1.09
M EL.3 16
MN2,320
M 26322

sk iP L2 35 3T.g
tln iP L2 35 t+2 C

is 124333
Alaska. Magn. = !.8 (Uprfi)

eP 1l+ f5 2\
iP 1b l-l+ 28.9

microns sec
P Zt O.2 I.2

sk iP lL th 55,5
Gb iP rl+ r5 3\.?
tln iP Ll+ Ll+ 56.2

13 Up'
Ki

sk iP
Gb iP

I3

Ka ip Lll t5 16.g C

Alaska (tr = 25 t<m).

13 Up iP L6 2l+ 36.6 c
microns gee

M E 0.6 16
MN0.820
M Z0.8 L?

t(í iP . t6 23 \2,5
arcrons sec

. M 80.8 17
M NO.8 18
MZ1,518

Sk eP L6 2t+ 09
Inn iP 16 2I+ oB.B c

ipP t6 Z,+ :-r.9
is t6 32 28

Alaska. h = 30 km (tln).

13 Up iP
i

Ki iP
tln iP
Minctanao

tl 37 23.7
lL 3? 35.r

11 39 3?.9
11 39 bb.?

(tr = ttO tol).

12 35 lr3
t2 3\ 53

microns sec
zt o,2 1.5

12 35 L3
12 35 1B.o
L2 3' 59,3
12 35 L6.B
12431[

13

13 Up eP
Ki eP

P
Sk eP

ipP
Gb iP
rh iP

is

Alaska 1tr = \O *n).
n 13 Lln èP 18 24 Olt

Alaska (h = 20 xn).

13 Ki iP
Iho iP

t7 ,2 3O.3
LT 52 59.6

iP 19 2T 1?.3 C

iP 19 26 ao.o

tt 13 up
Ki

cont.
Alaska. h = 20 kn (Sk).
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tlp = Uppsala, Ki = Kirunar Sk = SkaLstugan, Gb = Góteborg, lh = theà,
Ke = Karl-skrona

196l+
Apr. 13
cont.

L96t+
Ki ipP 19 26 27,5 Apr.

microns sec
P Zf 0.r 1.0

sk iP Lg 26 bT.3 C

Gb iP Lg 27 26.3(Im iP L9 26 ,+T.B
ipP Ig 26 55.I

Ka iP L9 27 37,3
Alaska. h = 30 kn (Kirtln). fl

Up iP 20 l{9 33.9 It

2L 35 56.9 O

2L 36 O7,3
nlcrons gec

P Zr 0,1 0.?
Ki iP 2L 35 01.8 D

microns gec rt

P Zt Q,2 1.0
iP 2L 35 29,7 D
iP 21 36 Og.O D
ipP 21 36 20,3 'riP 2L 35 30.4 D
iP 21 36 Lg.g rt

up iP 06 39 49.3
Ki iP 06 ht o2.l+gk iP 06 liO 23.0
cb iP 06 39 27.a
ttlo iP 06 b0 2?.0
Ka iP 06 39 og.g D

$rrhenian Sea (h = 3L0 h).
Sk iP 0? 23 l+3.9

Ki iP 08 0B 32.0
microns sec

P Zr 0.1 1.2
sk eP 08 0B 58
t[[ iP 08 og oL.z
Alaska (tr = 3O tn).

r.h iPre og L7 57.6
New Hebricl.es Islanits
(tr = 30 trm).

th iP og 28 1o.B

ttoi iP 0g 58 28.1
Al-aska (n = 25 fn).

1b

th

th13

13 Up iP
ipP

14

sk
Gb

th
Ka

1b

1b
ipP 21 36 30.17

A1aska. b = 40 kn (uprKirKa).
Ma,gn. = 6.0 (UprtCi). It

Up eP 2L 53 22
microns sec

M EO.3L6
M N0.g 23
M Z 1.0 zCI

Ki iP 2t 
'2 

2'1.3
microns sec

M N0.g19
M Z 1.[ 19

sk iP 2L 52 
'2.3Ifto iP 2L 52 57,6 C

Ka iP 21 53 l+b.9
Alaska 1tr = 30 tn).

Up eP 01 15 09
microns sec

M t{ 0.9 23
M Z 1.1 23

Ki iP 0L tll 18.h
(h iP 01 Ib l+0.0 It

Kuríle Islend.e (U = 6O trn).

th e(P) Olr O6 hg fl

ise 0h 0? 10.?

ttn iP 04 5t h5.?

rL Up 16 05 05.3
16 05 14.1+

microns sec
zt 0.r 0.5

16 ol+ o9.B
16 0[ 18.3

mlcrons sec
pP Zt 0 .I+ 1.3

sk iP 16 o[ 36.4
ipP 16 0l+ l+5.6

Gb iP L6 05 L7.2

iP
ipP

pP
iP
ipP

13

Urn

Ka

ipP
iP
iP
ipP

Alaska. h = 30 kn (UprKi,
SkrGbrKa).
lbe anplitude of pP is about
5 tines 16s ,,îplitucle of p
(on our Zt record.s).

Ka iP t6 t6 to.lr
Alaska (tr = 3O t<n).

Up eP J-'l 09 25
Ki iP 17 oB 28.3
Sk eP 1? 09 0lr
Gb iP tT Ag 37.2
Ka iP L7 09 l+8.8
A1aska (U = lrO *n).

L6 05 25.O
t6 olr 3B.g
L6 05 2g.g
16 05 38.6

1l+

tÙ

1lr

L4

LI
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Up = Uppsala, Ki = Kirunar Sk = SkaLstugan, Gb = Góteborg, Um = Ilne6
Ka = Karlskrona

L96t1
Apr. 1l+

1l+

Ki iP 2L l+2 37,A
Alaska (tr = l+O tn).

Up iP 22 39 37.1+
Ki eP 22 38 40
sk iP 22 39 OB,3
Gb iP 22 39 \8.7
Ka iP 22 l+0 00.h
Alaska (n = e5 *n).

iP 23 05 51.1 C

ePfPf I 3r+ 57
nicrons sec

P Zt O,L 0.6
M81.1 20
M N 3.220
M 22,3 18
iP 23 o\ 5r,7
eS 23 12 38

nicrons sec
P Zt A.2 L.0
s No.Bg
M E t.2 l_8
M N2.T 20
M27.1 2L
iP 23 05 23.9
iP 23 06 03.3
ipP 23 06 08.2
iP 23 C5 25.0
is 23 13 22
iP 23 06 lb.lr

/LLaska. h = 20 klo (Gb).
Magn. = 5.8 (Uprfi).

Ki i(Sn) 05 13 0B.B
iSe 05 L3 2?.lt

Up iP oB 33 49.5
Ki iP oB 32 5?.8

mierons sec
P Zt O.l l_.0

sk iP 0B 33 24.3
cb eP 0B 3l+ 03
Ka iP 0B 3k l_5.2
Alaska (tr = t5 t<n).

Up iP 09 5L 56.6

Ki iP L2 23 59,3

Ki iPKP t5 22 t6,l+
Un iPKP 15 22 21.3 C
Nev Zealancl (tr = 30 kn).

Up iP t5 br 16"3 c

L96t1
Apr.
cont.

15 Up eS
iPS
ePrPf

mlcrons sec
PNo.B5
P 2,r,65
P Zt O,h l.O
s N 1"7 7
M 82,320
MN5.0Lg
M 23.920
9 = fOlO tn = 63 UZo.

t5 t+9 >o
15 50 03
161012

Uprù

Ki

Ki iP
ipP

iP
ipP

15 l+0 22.2 c
15 4o 32.0

sk
Gb

Th

is 15 hB oB
nicrons sec

P 22,L6
P Zt O.B 1.1
S E 2.O B

M E 2.8 18
M N l+.L 2l
M Z 7,0 20
D = 6L5o kn = 55 L/2o.
iP 15 l+o hg.l+ c
iP 15 Lr 28.\ c
ipP 15 l+1 39.7
iP 15 l+0 50.0 C

is 15 !g oo
iPrP' 16 10 13.5
i 16 to 28.0

15 l+1 39.2 c
15 \1 50.?

sk
Gb

úo

Ka

L5

T5

Up15

L'

L5

iP
ipP
isP

pP
iP
isP

sP
M

t6 \6 Lz.B
t6 \6 rg"2
t6 I+6 zz"l+

rricrons sec
zt o.3 0.8

16 I+6 r3"z
16 l+6 22.9

microns sec
zt 0.L 1.0
N 3.0 20

il

cont.

Alaska. h = 40 kn (KirGbrKa).
Magn. = 6.3 (Upr4i).,

L5 t+9 36.6
15 50 2r.5

iSe 15 50 l+Q.6

D = \20 kn = 3.8'.
€k.-* -€{sE)'--.-- rf t3"}9".

15 51 38.4

Nort[ffi nussiilZlfl 3oon.
origin time = 15 48 3?"

$

cont.

b

Ki
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Up = tlppsela, Ki = Kinmar Slr = Skalstugan, Gb = Góteborg, Ltrn = theè
Ka = Karlskrona

196|t
Apr. L,
cont.

15 up
Ki

SK
Gb
Urn

Ka
Aegean

1961+
sk iP 16 l+6 3r.6 Apr.

isP t6 116 hr.r cont.
cb eP L6 \6 31

i 16 b6 h0.9
tn iP 16 ls6 o8.l+ c

ipP 16 b6 rL.8
isP 16 116 r8.o

ICa iP 16 46 18.2
isP L6 l+6 2'1.8

Inctia - East Pakistan.
h = 25 kn (uprKirskrttrnrKa).
In thie interpretation the
anplitucte ratioe of sP:pP:P
are about l+,rt?zL, In USCGST

interpretation sP has
obviously been taken to be pP. rr

Up iPKP LT 12 33.9 C

Ki iPKP L7 t2 02,3
Sk ePICP LT 12 L6
ttn iPICP L7 t2 I0.8 C

l{ew Zealand (b = l+O tn).

Up iP 20 ltl 06.2 c rf

Ki iP 20 h0 1r.5 c
ipP 20 [0 20.3

microng sec
P Zt O,L 1.0

Sk iP 20 l+0 39,3 C

cb iP 20 41 18.2
th iP 20 Io 3g.B c ?'

Ka iP 20 \L 29.'
ALaska, h = h0 kn (Ki).

eP 0L 15 23
iS 01 2l+ 19

microns sec
s il0.7L0
MEh.B16
M I{ 3.lr 16
M Z g.I L5
D = ?l+OO kn = 66 L/Zo.
eP 0L 16 2lr
iP oI t5 lrt,6 c
is 01. 2b h9
iss ot 29 L2

16 Ki

L6

Gb
Tfu

Ka iP 01 16 23.5 C

Japan (tr = [O trol).

Up eSlG 02 58 2L
Ki iSKP 02 57 

'T.LSk ePKP 02 5\ 53
isKP 02 5B 15.1

r'![ iPKP 02 5\ 52,!
isKP 02 58 oB.?

Ioyalty Islands (tr = ttO fn).

Up iP 03 30 12.6
Ki iP 03 29 LT.g
Sk eP 829\6
tln iP 03 29 h6.8
Ka eP 03 30 3?
Alaska (h = 1O t311).

t6 tlp iP 06 32 32.9
Ki iP O6 3r l+6.5

rh iP 22 \' 03.9
YugosJ.avia (h = 30 kll).

Ki eP 00 1l+ l+?

Alaska (n = 2O kn).

Up iP 0L 16 ol+.0 c
eS Of 25 30

microns gec
s El.0 11
M E 3,2 1?
M I{ 2,3 L9
M 23,2L7
D = Broo ku = ?3o.

microns sec
P Z,t 0.I O.9

sk iP 06 32 22.3
Glb iP 06 32 53.7
ttn iP 06 32 o?.8 c
Ka iP 06 32 55.1+
Kurile fslands (tr = 3O ton).

tm i 07Ll+57.5
i(ss) o? 15 bt.3

Ki iP o? b6 58.4
ipP o? h? ol$.2

Alaska. h = 25 ku (Ki).

Up iP 09 13 22.T C

ttrn i(P) Lo 26 52.2

Ki iP 12 05 25.9
tlo iP L2 05 5\.9
Alaska (tr = 3O trn).

Up iP L2 2J. 32.3

iP 20 59 oB.2 D
eP 2L OO 22
í 21 00 33.0
iP 20 59 51.6 D
eP 20 58 58
iP zo i9 l+6.3
iP 20 58 31.8 ff

Sea (h s 120 ku).

L5

16

16

16

tf

cont.cont.

16
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Up = Uppsala, Ki = Kiruna, Sk = Skalstuga^n, Gb = Góteborg, Un = Ilne8
Ka g Karl,Ekrona

L96U
Apr. 16
cont.

sk i(P)

Up iP

P
M

M

M

Ki iP

r6

L6

196h
Ki iP L2 20 38.7 Apr.
Sk iP 12 21 05.8 eont.

Ka iP LZ 21 56.9
Alaska (tr = 3O kn).

L5 15 28
15 15 09.3

Possibly Baltie e:qrlosion.
No unigue solution was
possible in this and the
precetling cBB€r

up iP t6 06 o6.t
microns sec

P Zt O.L 0.5

Up iP L9 3T 27,7 C

is 19 l+6 03
e(prpr I zo 06 33

microns sec
P NL.26
P Z L.0 lr
P Zt O.3 0.7
s E3.gg
s Nu.l g

M E?.1 LB
M !f g.B 1g
M Z 9.8 18
p = f1O0 km = 6ho.

Ki iP 19 36 33.6 c

12 b? !I.8
tl

t3 5l+ 06.0
microns sec
zt o,2 1.0
E 1.0 1T rl

N 0.8 20
z 1.3 20

13 53 13.1+ C

nicrons eec

t6 sk esg
tn iSe

iP
iP
iP
iS

L6

t6

P 7.t 0.3 r.0
M 80.8 17
M N0.g Lg
M 7. I,5 18

sk iP 13 53 \3.3
ipP 13 53 53.0

Gb iP 13 5b 21.6

IJb
Ka

ipP 13 ,r+ 32,9iP L3 53 ù0.1 C

iP t3 5h 29.1r
ipP t3 5[ bo.9

is 19 hl+ 21
mierons sec

P N L,27
P ZT,B7
P Zt O.5 O.7
s E\.3 g
SIl+.89
MEL220
MNt222
M Zt6 20
D = 6200 kn = 560.

16

L6

Aleutian Islands.
h = 4o klo (skrcbrKa).

Ki eP tI+ ZZ \Z
rh iP lb 23 Og.8
Alaska 1tr = ho fn).

Ki iP th 31 03.3 c
ttn iP lb 3t 31.0
A1aska (U = 3O trn).

Ki eP lU |r0 12
Alaska (n = 3O tn).

Up iPg 1l+ !B b?.8
i tl+ l+9 Oa.t
iSe tlr 49 o9.O

nierons sec
Sg Zr O,I 0.5

sk es8 14 51 23 ff

th iSe tl+ 5t Ot.B
Possibly Baltic explosion.

Up iPe I, L2 55,5
i 15 13 10.4 tt

iSe 15 13 1?.0
microns sec ?t

Sg Zt O.L 0.5
cont.

s
SK
Gb
UnL6

19 3? 00.7
L9 3T 39.7 C

19 3T 01.3 C

19 45 10

16
e(PtP') zo 06 23

Ka iP 19 3T 50.2 C
e(P,Pr ) ao o, \9

Alaska (n = 30 kn).
Magn. = 6.5 (Uprri).

Ki iP 20 ZZ IL.ll
sk iP 20 22 37.9

Alaska 1tr = 3O tn).

ú

16 up

L7 Up
Ki

iP zz ,+\ 37.6 c

iP 03 og 5o.oiP 03 og 1L.5cont.

t6
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Up = llppsala, Ki = Kiruna, Sk = Skalstugan, Gb = Góteborg, th = (he8
Ka = Karlskrona

1961+

Apr. I7
cont.

Sk iP 03 09 l+U.9
r}ú iP 03 0g 28,2 c
Japan (u = 7o *n).

Up eP 0l+ tb 03
Ki iP 0b 13 08.?
sk eP 0h 13 33
cb iP 0b lb 13.5
Ih iP Olr f3 36.1+
Ka iP ol+ tlr a6.5
Alaska (fr = 20 t<n).

Ilp iP O\ Z'l 0l+.9 C
Ki iP Ol+ 26 10.1 C

sk iP o\ 26 35.9 C
cb iP Or+ 27 Lr,j
t,n iP ol+ 26 39.5 C
Ka iP ol+ 27 ZT,7 C
Alaska (n = 3O tnn).

îlp eP Ol+ 57 tZ
Un iP Ot+ ,7 32,3
Ka iP ol+ j6 Î.L,9
South Atlantic Ocean
(tr = 3O t<n).

Ep iP 05 00 00.I Ci 05 oo 01.[
is 05 og 38

microns sec
P NO.7lt
P Z 0.9 3
P Zt 0,2 0.6
s 80.7 5
SN2.l+8
ME1.g20
M N 2.3 19
M 22,3 18
D = ?100 km = 6[0.

Ki iP 0l+ 59 05.9
i o4 59 0?.8
is 05 06 55

microns sec
P N0.95
P7.2,O6
P Z'O..l 1.0s 81.5 6s s 2.2 I
M83,720
M t{ 3.3 20
M Z 3.L 1B
D = 6200 km = 560.
iP
].
iP
1

ol+ 59 32.7
04 59 3h.8
05 00 L3.?
05 00 16.0

rh iP 04 59 3h.0
i o4 59 38.3
iS 05 oT t+2

ePtPt 0, 29 Ol+

Ka iP 05 0O 24,2
i 05 0o 27,a

Alaska (tr = 25 tm).
Magn. = 6.lr (Uprfi).
Surface rraves rrnd,erdevel-oped.
P appears as a nultipJ-e phase,
with a snral.l precursor
follovetl by a much larger
anpJ.itudei the tines of both
onsets are given here.

up i(PKP) 06 tB 3?.a
iPKP 06 1g 39.?
iPKKP 06 28 58.9

Ki iPKP 06 IB 2B.O
microns sec

M 81.6 2L
M NO.?18
MZ1.B2t
iPKP O6 r8 3B.g
e(ne) 06 18 30
iPKP 06 18 33.6

Ka iPKP O6 rB \6.6
Solomon fslands (tr = 90 trn),

qPp

1961+

Apr.
cont.

ts<plosion?

L7

L?

r?

LT

L7

SK
th

17

iPe
t

08 LB 39.? ì
o8 hB b5.5 j

iP

P
M

M

M

iP

P
M

M

M

Up

sk

Gb

17 09 19 30.? D
nicrons sec
zr 0.1 1.0
E 0.5 17
N 0.9 18
z r.0 16

0g 18 35.5
microns sec
zt o.3 1.0
E 0.7 L7
microns sec
N 1.0 20
z 1.9 20

cont.
cont.
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tb = Uppaala, Ki = Kinrnar Sk = Skalstuga,n, Gb = Góteborg, Un = the&
Ka = Karlskrona

196Ì
Apr. L?
cont.

sk iP 0g 19 02,9 D
ePtPr 09 l+8 hB

Gb iP og 19 12.?
ipP 09 19 h8.9

ttn iP 09 t9 0U.O
ís 09 27 L6
iPrPr O9 lr8 h5.5

Ka iP 09 L9 ,3,7ipP 09 20 00.3
Alaska. h = p5 kn (GbfKa).

Ki iP 09 20 2l+,9
sk iP 0g 20 51.9rh iP og ?o 52,O
Alaska.

Ki iP 10 oB 58.1+
microng sec

P Zf 0.1 1,0
sk iP L0 0g 2\.9
r}n iP 10 0g 27.6 D
Ka iP 10 to 1?.ll
Aleska (n :3 2o *n).

Up iP 11 58 ll+.3
Alaska (tr = 3O tm).

sk iP 15 00 53.0

Up iSP L5 06 ,+7.9
Sk ePKP L, 03 22
rh iPKP 15 03 16.5

i L5 03 31,5
Nev Eebridee fsLanits
16 = 7O kn).

iP L6 l+7 Zt,6is t6 5o ,o.zeP t6 I+7 i6eP t6 t+l SSitgL 16 55 Ub.b
elel 16 5lr o6
iP t6 l+? al+.3
is L6 51 38.?

18 Sk iP OO 23 00.6
Alaska (n = 3O trn).

18 Up iP ot !A 48.6
Ki iP 0I 4t 5l+.2sk iP 01 [2 21.8
Un iP oL \Z 22.6
Alaska (h = 3O trn).

r96[
Apr.
cont.

17

18 Ki iP
ttlo iP

03 16 1?.3
03 16 U+.8

Ataska 16 = 3o m).

18 Up iP
i
P
M

M

M

iP
i
P
iP
1

eP
1
iP
i
iPa
eS
iP
i

Ki

SK

Gb

th

05 38 b2.O
05 38 [5.8

microns sec
7,. O,2 0.8
E 1.4 19
N 1.6 20
7. 1.4 18

05 3T 55.5
05 37 

'9.0mierons sec
zt 0.2 0.9

05 38 31.6
05 38 3l+.?
05 39 Olt
05 39 07.2
05 38 16.7
05 38 20.6
05 \2 3'
05 \6 59
05 39 05.0
05 39 08.2

L7

T7

T7

17

17 Up

Ki
sk

Gb

th

microns see
M EO.B16

sk iP 1g 1? Og.Brto iP 1g 1? 1?.7
Greece (h = !0 kn).

Kurile Isl.andts (tr = 3O tq).
Magn. = 6.2 (UprtCi).
P is nultiple, with a snalL
forerunner followed afber
3.5 sec on the average by
a much larger e'nplitude.

1B up ip o6 o6 l+o.lr
sk iP 06 06 28.3ttrn ip O6 o6 ft+.3
Kurile Islands (h = 3O ttll).

1B Ki iP O6 37 tZ.6
ttn ip 06 3? 3t+.1
Kurile fslands (5 = 50 kn).

th iP 07 ZO ZB.,+
A1aeka (n = 3O nn).

tn eP 07262I
Alaska (h = 3O nn).

Caucagus.

17 up eP
Ki

18 16 30

LB

1Bft 18
cont.

eP 00 22 3,
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Up = Uppsal.a, Ki = Kirunar Sk = Skalsiugan, Gb = C*iteborg, Ih = thet
Ka = Karlskrona

196|t
Apr. 18 Ki iP oT j, Z3.L

sk iP 07 55 50.8
Uh eP 07 5, 5t
Alaska (l = 3o t<n),

16 30 56.8
16 31 22.6

18 th iP 16 31 og.o
Maríana Islands
(b = 300 kn).

196b
Apr.
cont.

18 Up iP 0T 5'l 26,0
Ki iP o7 j6 31.6 c

n 18 str iP 1? [2 th.6
Alaska (n = 3O U).

" 18 Ki iP 19 3l+ l+0.1
lh iP 19 35 08.0
Alasha (h = 30 kn).

tt 18 th iP L9 59 aj.z

microns sec
P Zt O.L 1.0

sk iP o7 56 57,T C

Gb iP OT 
'7 

3T,l+
îh iP 07 56 59,7 C

ípP oT 57 O9,'l
Ka ip o7 iT IrB.9 c
AlaEka. h = b0 kn (Ih).

" tB up iP oB to oI.?
nicrons sec

M 80.815
l'{ N 0.8 l-[
M 7, 2,O 16

Ki ep 0B 09 33
microns sec

M EI.0 19
!{ N 0.8 L7
MZ1.51g

sk iP 0B 10 oh.l
Un iP 08 09 \5.9
Rnrkyrr Isla,ncls (tr = 3O m).

fr 18 cb ipe Lr zz 37,Lise 11 22 39.5
D=10km=0.1_.

18 Up iP
Ki iP

P
sk iP
GIb iP
th iP
Ke iP

20 LB ,l+.6
20 L8 00.6

microns sec
zt a,l L.0

20 18 28.5
2A rg 06.7
20 18 28,7 C

20 19 u.B

Ioca1 blast?

18 up iP . Lz oj 20,6
m1crons sec

P Zt O,L 0,6

tr tB th ip t2 og 19.6
Kurile Islantls (U = 3O tsn).

tr 18 uh ip 13 20 hg.l
n 1g tn iP L35257.6

18 Ki eP 1Ia[11
íPP L5 2l+ LB.,Sk epP L5 2l+ t+6

th iP L, Zr+ 39.7ipp t5 2l+ b6.8
Alaska. h = 30 kn (Icirltrn).

nlSKiip
sk iP

cont.

Alaeke (u = lj tn).
tt 18 ttp ip 20 19 3L.?

th íP 20 Lg o5.g
.A1aska.

1-8 ltp iP zo 26 l+8.7
ipP 20 26 58.9iPcP 20 27 33is .20 35 25

ml.erons sec
s 80.3 6
s $0.99
M E l.l+ 19
M lI 1.5 19
M21.718p=JI00h-61+0.

Ki iP 20 25 5l+,1+
eS 20 33 41

microns sec
PN0.lrB
P Zr 0.1 1.0
s 80.?8
S ÎÍ1.1 8
M E t.l+ f9
M M.0 22
M Z 3.1 22
D = 6200 gn = !60.sk iP 20 26 z],.g
ipp zo 26 32.\Gb iP 2A 27 OL.z

ipp 20 a6 33.0is 20 3[ 36
cont.
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Ih r tlppgala, Ki =.Kinrna, Sk = Skalstugan, Gb = Góteborg, th = theà
Ka = Karlskrona

196b
Apr. 18
cont.

Ka iP 20 ?! !\.2 i3Í: le upi(pP) 20 27 19.6 --E

A].aska. h = lr0 kn (UprSk,
UnrKa).Megn. - 5.9 (Uprfi).

ttn iP at 58 o4. j
KfR iPn zz 07 :j.o

iSn 22 oB AL.I

18 trn iP 23 [? |16.I
Alaska (h = 20 tn).

tg th iPIcP, 04 05 3?.5
South Paei?Íc Ocea.n
(n = 30 rn).

t9 Up

I &cplosion? i

microns sec
M Ef.0 20
M NL.I 2L
M 7, I.6 20
ePKP 05 32 LlliPKs 05 35 u8

microng sec
PKP Zr 0.\ L.B
PKS E 0.lr I
M EI.6 2I
M N1.323
M 7, r.6 20

Sk ePF 0, 32 06
Gb ePKP 05 32 oj
rh iPKP 05 32 13.9

iHCs 05 35 39
eSS 05 jZ 30Ka e(ue) o, 32 06

Off coast of Chile
(Yr = 3O tn).

Ki eP 06 ,B zT
Alaska (tr = t5 nn).

rh iP LO 39 3g.g

th iP 1l L6 20,6
Colombia 1u = tlo kn).

Ske
i(se)ttn i(se)

11 38 38
11 38 50.5
1l- 38 3l+.4

19

mlcrons sec tr

M 80.5 1g
M z 0.9 18 rl

Un iPKP 0L 15 l+O.O

r_,#= îonga fslands 15 = 50 Un).
r'",1* =\ -""'- ' -**--r tt

" I i t9 .'' KtK esn oL al 35 ',

f ise o[ 2]. 55.8 ì

I o = tr6o lm = I.ta. 
I

\ !K.A esq o[ 2l+ 23 j 
'r\ ltHE eP^ Or+ ZL 22 !"' eSn 0l+ A2 18 i'., .rÀ; Àr. Ii l,.. iSg -. o\ 22 jT J, i

àr: -P--^= 6bo kn = 5.8o^ -'i- North#';i i"ÈsiT, 6í;;.i;/t
, 3I.ooE. - '''L
i origin tine = oI t9 bL. i r

19

19

up iPrcP t4 3t 35.a
mierons sec

M E1.1 20
M NL.0 20
M Z].,7 2I

tci epKp ftr Sf t+t+

iPKS 14 35 2g
eSS 1! lS o6

microns sec
PKS N 0.3 g
PKS Z 0.5 6
M83.324
M l{ 1.1 2I
M24.323

Sk ePl(P th 3f lrO
Gb ePKP 1l$ 3L A9
IIn iPIP f[ Sf trtr

e ll+ :l+ aO
iPKS t\ gs e6
iSS tl+ ,e ZZ

Ka epKp th 3t a9
South Shetlend fslanals
(n = 3o trn).

D c ZI0 lq = L.9-. Ist isg 33 gF3?r,f- I

ffi*tr-*,ro3i*3#* i/
67.3"N, L5.6"8. \

iSe 22 0B 23ò8 
,,,,D c 210 km = L.9-. 1

t, vl aJ rtt Àrrav ea ì

I Origin tine = 22 o7 ZL. iL. r

KfK iSn 0h 36 09.9
iSe ob 36 3t.tp = 116O km = l+.Lo.

S(A iSe Ot+ 39 Or.trtsfi e olr S? o>
i$e- 9t+ 3T zS'T

Iiiq:"t Russia, 6?.rr"r,f

Origin time = Olr 3l+ f6.
Bcplosion?
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Up = tlppsalan Ki = Kirunar Sk = Skatstugan, Gb = Góteborg, Ih = tlne8

Ka = Karl.gkrona

196It
Apr. 19 Kí

ipP 19 00 56.2
.[laska. I = ]O kn (IJn).

eP 19 00 18
epP 19 00 25

mierong sec
pP Zr 0,1 1.0
epP 19 00 5l+
iP L9 00 l+6.L

iP 03 l+4 5o.t ciP 03 l+3 55.b
ip 03 hl+ 20.9
iP 03 b5 00.5
iP 03 l+4 23.7
ipP 03 Ub 2B.l
is 03 52 11
iP 03 h5 r3.1
ipP 03 b5 1?.9

sk
th

196[
Apr. 20 tlp nicrons sec
cont. P 7. L.9 2

P zt o,t+ O. 5
s 80.86
MEI.l\9
M N3.222
M Z, 3.b 2L

Ki iP L2 05 53
is 12 13 06

nicrong see20 ttp
Ki
SK
Gb

Un

P 80.7 5
P N1.93
P z,2.\ 4
S E 2,3 8
s N 2.O I
M E2.l 18
M N\.823
M Z t2 2r+

sk iP 12 06 2o.7
Gb iP 12 07 01.3

ePfP' 12 36 I4
th iP 12 06 2l+.0

ePtPt tZ 36 27

Alagka. h = 20 kn (ttnrKa).

iP L2 06 35.b D
ipP LZ 06 \6.9
is L2 L\ 32

mierons sec
PN1.03
P 2].,6 3
P Zt O,7 r.2
s Eo.7 6
s N0.6 6
o = 6h5o km = 58o.
iP L2 05 38.? D
ipP L2 05 48.3
iPP r.2 0? \0
is L2 L2 r0

microns aec
P N1.1 6
P22.35
P Zr 1.[ L,2
s E 2.O I
s N L.2 8 rf

9 = !600 kn = 50 LlZo,
iP t2 06 06,3
iP 12 06 L?.0
iP t2 06 o8.b D
ipP 12 06 19.3
is 121343
iP 12 06 

'9.3 
D

ipP 12 07 09.0
Alaeka. h = l+0 kn (UprKi,
thrrKa). Magt. = 6.h (Uprrci).

ttp iP Lz 06 51.0 c
is L2 Ll+ 50 tr

eP'Pr 12 36 31
m:icrons sec

P N1.53
cont.

Alaska. MagB. = 6.'l (UPrfi).
The reeords of this and the
preceding shock are ta,ngled
up and have generalJ.y noù
been clistinguished as alue to
two separate shocks. A
tletailetl anaJ.ysis of botb
long- and short-periocl
records demonstrates that
these really are two shocks,
with a tine tlifference close
to 15 sec. Tbe second shock
is sJ-ightJ.y Larger than the
first one. USCGS reports only
the prececling shock.

Itp eP L, ,O 22
ipP 15 50 30.8

l(i iP 15 l+9 2U.8
nicrons sec

P Zt O,L 1.0

ipP Lj 50 55.I
.ÀLaska. h = 40 kn (Upr6f rKa).

iP 16 28 25.9 C

iP L6 27 30.6 C

microns sec
P Zt O.L L.2

sk
Gb
th

Slt eP 15 t+9 52
epP 15 50 oz

cb ipP L5 50 lr2.I
tlm iP I, l+9 53.6Ka eP 15 50 43

20 ltp
Ki

cont.
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Up = thpsala, Ki = Kinrna, Sk = Skalstugan, Gb = Góteborg, th = theà,
Ka = Karlskrona

196lt
Apr. 20 Ki microns sec
cont.ME0.818

M N0.8 20
M 7. 1.3 20

sk iP t6 2T 56,6 C

ob iP L6 2g 37,2
tln iP L6 2T 5g.b C

is 16 3, t+z

Ka iP 16 aB l+9.2 c
Alaska 1tr = t5 fn).

1? 20 l+1.2

1961r
Apr. 2L th iP 05 Ll 00.9
cont. is 05 18 35

iScS 05 20 38
Ka íP 05 lL 52.1

i(sP) 05 La 08.3
Alaska (tr = lrO ttn).
Magn. = 5.7 (uprtci).

2L Ki

n 21 Up i(P) t5 L3 22.9
Ki e(p) 1l ra 38

" 2L Ki iP 19 10 30.6
Ka iP 19 11 b8.2

KIk iPn 20 L8 Lo.9
iSn 20 18 59.8
iSe 20 19 15rL
D = l+20 km = 3.8". .s(A ess 20 2t 29 :

uò,tÉ iPn 20 18 48.9 IiSg 20 20 O7.r+ iisx 20 zo zz.r i

i(P) 08 L2 L6.3
iSe 08 12 l+6.8

20

20 Up iP Lg 42 h9.a
Ki iP 18 b3 59.8
sk eP 18 b3 33
cb eP 18 lr2 l+3

t n iP 18 [3 2l+.5
Ka eP 18 h2 21
Crete (tr = 8O trn).

Ki iP 22 l+3 38.8
microns sec

P Zf 0.1 r.0
sk eP 22 tB \9
ttrn iP 22 l8 36,6
Srmatra (5 = lo kn).

Up eP 03 09 50

Ki iP ot+ ,t 26,9
Itn iP 04 51 15.2
Mexico 11 = 7O kn).

Up iP 05 11 28,6 o
is o, L9 28

mierons sec
P Zr 0.1 1.0
s N0.b 6
MNl.L22
M Z L.5 23^
O = 6t5O kn = 58".

Ki iP 05 10 32.0

iSS 20 20 ,+2$
O - ?fO hn = 6.40..

ffi*nia'o,';"ailser;

20 20 22.I i
20 20 I+2.6 /
ho = 6.1+0./
x.-'-t[*oerí'q,2L

2L Origin time = 20 17 L]..
&cplosion_?

22 Up
Ki

North Atlantic Ocean
(h = 3o *n).

eP 09 ,2 \0
eP 09 52 \2
eS 09 r7 22
D = 3L00 kn = 28o.
eP 09 ,2 08
iP 0g 52 t7,5
iP 0g 52 \2.r1
is og 57 28

09 53 t7
nicrons sec
E O.? 16
N 0.9 17
z 1.0 -L6

09 57 57
microns see
E 1.8 L5
N 0., L3
z 2.5 15

=21q7 Z3 *_j

sk
Gb

Tfo

eP

M

M
M

eS

M

M

M

eP

Ki

sk
Gb

eS 05 17 lllt
microns sec

P Zt 0.3 1.0
s 80.58
s If 0.89
M EO.B18
M Ig 1.1 2L
M 7. 2,L 2L
D = 5600 kn = 50 LlAo,
iP 05 10 59.1r
iP o5 11 bo.3
i(sP) oj rL ,6.2

@u"

r.ar'?ff#, sr"lil
!t = 3-o kn, 

I

Kanchatka 1tr = 30 lon).

3t{.3 W i

cont. cont.
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up = IJppsalan Ki = Kirunar sk = skalstuga.n, Gb = Góteborg, Lhn = Itrneà

Ka = Karlskrona

196[
Apr. 22 Gb iP 09 52 r3.2
cont. Ih iP 09 53 13.3

Nor'Èb Atlantie Ocean.
There are tno shocks about
35 sec apafr and. not one,
in about the sane position
in the North Atlantic. USCGS

reportecl only the preceiling
shock, but not this one,
whicb is sligbtly larger.

22 rh i(P) lb 1? 33.6

Up iP L5 08 23.6
ipP 15 0B 31.9

sk eP 15 08 bB
cb iP 15 08 \0.2
rh iP 15 08 19.8 C

Ka iP L5 OB 27.9
ipP t5 08 36.?

Ki eP 02 OZ 20
nicrons sec

MEL.22l.
M N0.6 18
M Z 0.6 L6

cb iP a2 03 19.6
{rn iP 02 02 36.11
Soutb of Japan (U = 3O Xo).

Up iP 03 23 51.3
Ki iP 03 22 59.5
cb iP 03 2L 02.L
t tr iP 03 23 24.8
Alaska (n = h0 kn).

up iP 03 h? oB.r
i 03 ,+7 25.1+

i 03 l+7 l+6,7
iPKP 03 5L 2r.t
iPP 03 rL 52
CPKKP OL 02 30
i Ol+ OZ l+5.5

microns sec
PP El.h 6
PP No.?7
PP 25.69
MEl-,223
MN15t9
M Z 13 19
(o = tt8oo km = 106").

Ki iP 03 L6 5o.9 c
i 03 50 bb.g
ePICP 03 51 13
iPP 03 51 25
i 035313
i 03533\
isKs 03 ,7 23
is 03 58 32
iPKKP oll 02 l+h.o
iSS 0l+ 05 3\

mierons see
PEO.B6
P Z2.r+7
P Zt O.2 1.5
PP E 6.2 B

PP NL.7 B

PP Z 11 8
sKs E \.1 6
sKs N L.2 6
s N 2.2 B

PKKP ZI O.I 1.0
MEL62O
MN15lg
M 220 2r

L96t1
Apr.
cont.

23

23

Andaman Isla^nds.
h = 30 kn (UprKa).

tt 22 up iPKP 20 L9 l-8.7 c
isKP 20 22 32,O

uicrons sec
PKP Zt 0.L 0.5
sKP Zt 0.1 0.8

Ki iPKP 20 tg 05.\ C

microns see
PKP Zt O.2 0.?

sk iPKP 20 L9 16.1 C

cb iPKP 20 L9 25.1+ c
rh i(PKP) 20 19 02.8

iPKP 20 Lg 1L.6
Ka iPICP 20 19 25.7

iSrc 20 22 l+r,9
Nev Hebrides fsland.s
(tr = t2o xn).

,, 22 Ki iP 20 38 3g.g
microng sec

P 7,1 O.L 1.0
cb ip 20 39 46.L
Uro iP 20 39 0B.l+ D
Ka iP 20 39 5B.O
ALaska (h = 30 t<n).

't 22 Ki iPKP 23 22 \0.8 D
sk iPI(P 23 22 5L.6
Ltn iPKP 23 22 b6.9 D
New Hebritles Islande
(n = e2o kn).

tt 23 tlp
cont.

iP 02 03 01.1-

cont.

(D = J-1100 km =
to3 1/2").
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Up = Uppea3.a, Ki = Kirunar Sk = skalstugan, Gb = Góteborg, Itrn = Ume6,

Ka = Karlskrona

1961+

Apr. 23
cont.

sk i 03 \7 26,0
iPKKP 04 02 3r.5
i 0b o2 \2.0

Gb eP $\727
e 035011
i 03 5L 26.7
ePKKP 0l+ 02 21

r'![ iP 03 46 ,6.6 c
i 03 l+? 08.3
iPKP 03 51 11
iPP 03 51 20.9
i 031532
i 031707
isKs 03 57 28
is 03 58 26
iPKKP 0\ 02 3?.2

Ka i(P) 03 l+? 3[.5
Aru Islsnas (b = 30 km).
MagB. =f.2 (Uprfi).

Up iP o, 39 58'5

tlp iP 10 33 00.2

tlo iPKP 10 51 20.8
Solmon Islande
1n = 6o t<n).

th iP 12 19 19.3

Lg6r+
Apr.
cont.

23 Sk iP t5 06 28.'.1
ipP t, 06 35.7

cb iP L5 07 0?.8 0
Itn iP 15 06 29,7 D

Ka iP 15 07 L9.2
Alaska, h = 30 kn (Sk).
Magtr. = !.8 (Uprtci).

M E L.2 18
MN0.8r?
M 7. 1.0 18

Gb eP th 29 18
i 1\ 29 25.8

tn iP Lt+ 29 39.5
es 1[ 3[ 2?
i th s4 t+4

Ka iP th 28 5[.2
lurkey 1u = 60 xn).

Up iP 2L L9 L2.8
nierons sec

M EO.TTB
MN0.6l5
M Z 0.9 18

Ki iP 21 18 19.8
microns sec

M 80.920
MNL.3L7
M7, l.b1?

sk iP 2L LB 55.5
cb iP 2L L9 32.9
t,n iP 21 18 \5.2 D

es 2L 26 52
Ka iP 2t 19 3?.3
Kemctratka (n = 3O *n).

Up iP 00 53 05.0
Ki iP oo 52 11,9 C

microns sec
P Zt O.L 1.0

Sk eP 00 52 l+8

cb iP oo 53 25.2
ttn iP OA 52 37.O
Ka eP 0O5329O
Kanchatka (tr = 3o xn).

" 2\ Up iP 03 5I ll?.2
cb iP 03 5b 30.1
Ka iP 03 5b 05.8
Greece 1tr = 9O tru),

w 23 tn iP L6,L2L.7
tt 23 up iP 20 ,7 ,9.3

i 20 58 o?.5
Luzon (h = lo kn).

2l+ up iP ob ol 10.3
eS 0b 09 21,

microns sec
s N 0.9 l_1
M N0,g19
M Z 1,.0 2L
p = 6650 km = 600.

Ki iP 04 00 16.6
iS 0l+ 0? 116

23

tlp

23

?3

23

23

23 iP 1b 29 10.1
i llt z9 t?.z
e(s) tb 33 h8

microng sec
M Eo.8 15
M I{ 1.0 19
M Z 1.1+ 22
eP lb 30 09

microns sec

2ll

Ki

iP

P
iP

P

L' 06 ,6,2
microns gec
zt o.2 L.2

15 06 oI.h
microns sec
Zf 0.1 1.3 eont.

cont.

rh
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tlp . tlppsala, Ki = Kirunar Sk = Skalstugan, Gb = Góteborg, Un = úneà
Ka = Karlskrona

196h
Apr. 2lI
cont.

211

Ki eP
1

Ki mierons sec
sN0.6g
M 80.8 1?
l,f N 0.9 19
M Z L.'l+ 2L
p = 5850 tm = jZ L/Zo,

cb iP 04 01 21.?
th iP 0b 00 l+l+.?

ePa ob ob z6
is 0h 0B r+2

Ka iP 0l+ 0I 33.0 C

.Àlaska (U = 3O ton).

Ki eP ol+ 3A L3
IIn iP Olr 33 tO.a
ALaska (tr = 2O hn).

ttp iP O6 tO l+a.t
ePKP 06 th 36
iPP 06 r, 23,5
is 06 22 r+7

isP o6 ab l+:
iPKKP 06 25 28,3

nicrons see
PP II 0.1+ b
PP ZL,2 hpp Zr 0.lr L.5
s N 3.3 lL
M 817 23M rÍ2r Lg
M Z2\ 23
(o = fa!50 km = II2o).

rh i 062023
is 06 22 rT
i(sP) o6 ah ol+
iPS 06 2\ 31
i 062903
iss 06 30 05

Ka ePKP O6 f,+ l+O

i 06 t5 z7.g
iPP 06 15 l+2.7

New Guinea (h = 110 kn).
Magn. = 6.9 (UprtCi).

Up iP 09 18 33.8 D

up iP L\ j2 5j.9
is 15 03 15

Ki iP r\ 5z h?.r c
microns sec

19611

Apr.
eont.

2l+

2\
211

2l+

06 10 15
o6 tt t?.[

iPKP 06 1l+ zh.lr
iPP o6 r! s9ipPP 06 t5 06
isKs 06 20 Il+
i 06 AI+ 26

06 22 05
06 29 38

nicrons sec

P Zt O.2 1.lr
iP lb 52 3g.b
iP ].l+ 5A i3.9
ipP tt+ 53 32,9
is 15 03 04
isS 15 0h 0l+i 15 ot+ z7
iP Lr+ j2 l,6.6

El SaLvador. h = 150 kn (th).
On lln Press-E\ring records
the Rayleigh waves are
practically J-inited to one
pulse with a period of about
l0 sec.

KIR, iPn L7 28 32.6iSn IT 29 ].3.'l+

L7 27 39. Drylosion?

SK
Ir'n

iS
iss

P Zt a.L 1.0
sKs E 2,3 6srb.l 10
M82022
M t{22 22
M Z16 23
(D = ugoo trm = to?o).
ePI(P O6 fl+ Sl+iPKP o6 rl+ bo.?
iPP o6 t5 [o.o
iP 06 1o 23.5 CiPKP 06 lb tg.2iPP 06 1r+ 53

2\ Up ip 20 2L 48.5 C

25 Up iP 01 16 50.3
Turkey (tr = ùO 1qn).

sk
Gb

tto

25 Up

25 up

iP 02 26 \2.2

iP 07 35 Og.r D

iP og 53 33.9iP og 52 39.3

tt

cont.

25 up
Ki

iSe 17 A9 28,8
D = 370 lon = 3.3o.s(A- ess IT 32 t3 iLT32L3 I

11" 3+.-.0J*&,"'1
a, 68.9"Nr " I

vfyrÉ isé 1r. -3].-.
Norbhwest Russia, 68.
28.9"8. origin tine =

cont.
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up = tlppsala, Ki = Kirrrna, Sk = Skalstugan, Gb = Góteborg, h = LtneE

Ka = Karlskrona

196It
Apr. 2, Ki
cont.

sk
Gb
Utr

mierons sec
P Zt O,l 1.0
iP 09 53 Ol+.9
iP Og 53 44.9 C

iP 09 53 o?.8
eS 10 00 lr3

Ka iP 09 53 57,O C

Alaska (tr = 3O nn).

10 4U 3?.1 c

12 03 51

12 b9 36.1
microns sec
E 1.5 20
N 1.0 20
z L.2 L5

L2 50 l+2,3
microns sec
zr 0.1 0.8
E 0.9 12

12 50 15.3
12 b9 30.6
12 50 O7,2 D

12 b9 0l+.6
Dod.ecanese Islands
(tr = 30 tn).

iP 12 56 58.\ C

Gb iP t6 20 LT,9
Alaska (u = 3o t<n).

Ka eP 18 50 06
ipP 18 50 L8.?

$ruknr IsLantls. h = 50 klr
(I&rKi rGbrlhrKa) .
In this ease the anplitucle
of pP is 5-8 tines the
anplitud.e of P on our Zf
recorclg.

Up eP 0L 37 27
Ki eP 0r 38 28
sk eP ol 38 06
Crete (n = 7O t<n).

ttp iP Ih t2 35.3 C

Ki iP th 12 3[.0 c
mierons see

sk
th

P Zr 0.I 1.0
iP r.! 12 h8.h c
iP 14 12 32.0 C

1961+

Apr.
cont.

25

2' r(i iP

2, Up eP

25 Up iP

26

26

26

M

M

M
iP

P
M

iP
iP
iP
iP

Ki

sk
Gb

ún
Ka

iP 18 hg 52.1
i 18 \9 56,5
ípP 18 50 0l+.6

microns sec
pP zt o.\ 0.7
M 81.6 1?
M N 1.1+ 18
M 22.2 l7
iP t8 \9 26,9
ipP L8 [9 38.?

microns sec
pP zt o,\ 1.1
M E 2.L 18
M N 0,6 14
M Z 1.9 20
e(p) t8 50 0t
ipP 18 50 06.b
iP 18 50 11.8
ipP 18 50 2\.3
iP 18 bg 36.3
ipP L8 b9 b8.2

Sumatra (h = 90 kn).

Up iH(P t5 LO 32.2
isle 15 13 26.h

Ki íPKP L5 LA 23.6
isKP l-5 13 02.?

sk isKP 15 13 19.7
Grb iPKP 15 10 l+0.?

isKP 15 13 3l+.9
tn e(Pre) 15 10 21

iPKP 15 10 31,1
iSlP 15 13 1l+.?

Ka iPKP 15 10 l+L.\
i 1, ro 57.7
isKP 15 t3 36,7

Fiji Islanas (h = b90 trn).

Up iHe 22 53 lt3.l+
ttlo iPIKP 22 ,3 ,L,o
South of Sanclwich lsLands
1tr = 3O tno).

ttp

25

25

2'

26

27 Up iP
Ki iP

i
eS

Ki

sk

Gb

th

01 h9 \5.?
or l+9 b5.6 o
01 Lg b?.3
0200u

microns sec
P Zr 0.1 1.0
ME0.9r8
M I{ 0.7 20
M Z 1.1 l-?^
D = 9b50 km = 85".

sk iP 01 50 0l.o
i o1- 50 16.5

ttrn iP 01 49 b3.3
is 02 00 06

S,matra (i1 = l0 ton).
cont.
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tlp = tlppEala, Ki = Kinrnèr Sk = Skalstugan, Gb = 6teborg, tin = UrneE

Ka = Karlskrona

t96b L96t+
Apr. 27 Up ePICP 0? Ol+ b? Apr.

microns sec
M 82,320
M N 2,820
M Z lr.3 19 fr

Ki iPI(P^ 0? 0l+ 50.9
iPP ' O? O8 38 t'

eSS 07 28 ?8
microng see

PICP^ Zr 0.1 L.5
M tE 6s zz ff

M N l+.1+ 2L
M Z 11 2t

sk e(Pr(P) o7 ob 55
e 0?0506

tio iPKP o? 0h 35.3
i o? oh 53.1

Balleny Ielantls (tr = 3O trn).

(h i(P) 10 58 2l-.0

th iP 12 L9 03.9
Atlantie Oceau (U - 3O rn).

rh iP 13 56 b0.8

28 rrp iP 18 3l+ 28.6
Ka iP 18 3h 3?.h
Panir 1tr = 150 fn).

c
c

rlr 53 h5.8
rL 5a oh rf

up i(P) 22 \L 25,6

Ki iP 23 0, 53.1 C

sk iP 23 06 L9,9 C

Alaska (tr = 30 m).

Ilp
m]'crons sec

M 81.1 19
M N1.1 18
M 7, O.? Llr

Ki iP 02 22 2',î.9
eLEz 02 b8 28

microns sec
M Eo.9 18
M t{ 0.6 L5
M Z 0.9 13

Sk eP 02 23 00
urn iP oz 22 39.8

i 02 22 ,+\.7
ess 02 36 L7

Japan 15 = lo ho).

Up iP 0t+ 25 lt?.? c
is 0t+ 29 36
eLgZ 0l+ 32 h3
i 0,+ ll z5

mierons see
P zt 0.2 0,6
s El.h 6
sNl_,?7
s 22,7 1l
MET213
M N 9.3 1l
M Z 8.b 10^
D = 2350 km = 21".

Ki iP Ol+ 27 0L.2
i 0l+ zT 27.3
is 0l$ 31 53
e$a 0t[ 32 1?
íLeZ oh 36 hI
íL(3.zi)ol+ lt er
iRe ob :8 e:

microns sec
P Zt O.2 1.5
s N0.?10
M 810 13
M N6.8L2
M Z 7.2 10
D = 3150 km = 28 L12o.

sk iP oh 26 30.9

28

28

29

27

27

27

27

27

28

28

28

29
Gb iP
th eP

up iP 02 b[ 30,6
sk iP 02 hl+ 21.1
ttrm iP 02 bh 1l+.6

Up eP 06 06 39
rh ip 06 06 58.9
Ka eP o6 o6 16

Ki iP 20 3l+ 15.3
Alaska (6 = l0 lur).

Up eP 00 51 09

Up iP L2 31 30.2
i 12 31, l+5.3

Ki eP 12 30 37
Sk eP ].23101
Alaska (n = 3o kn).

sk iP 13 40 07.5

Ki iP 13 l+3 bb.9
sk eP rS hh ro

ePcP 13 tl5 00
ttn iP 13 l+|{ 12.?
Alaska (h = 3o trn).

28

28

28

cont.
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Up = Uppsala, Ki = Kiruner Sk = Skalstuganf Gb = Góteborg, ttrn = theà
Ka = Karlskrona

Lg6'+cb iP 0l+ 25 38.4 Apr.
tro iP o'l+ 26 zr,I+ c

is 0b 30 !1
Ka iP 0l+ 25 1O.O C

i 0l+ Zj tT,6
is ob 28 38.4

Aegean Sea (h = 30 kn).
Magn. = 5,5 (Uprfi). ft

Ì1e11 cleveloped. higher
mode surface waves. fr

Ilp iP L7 0h 4l+.9 c
iPP L7 05 0g,g
is 17 08 3?
i L7L222 rt

microns sec
P Zr 0.1 0.7
M E3.6L5
M N 2,O 10 ft

M 7, L.6 10
D = 2350 kn = 2lo.

Ki iP t7 05 58.5
microns sec

M E2.9 L3
MNl.3grt
M 7, L,3 g

sk iP 1? 05 28.0
Gb iP 1? 04 35.8
th iP L7 05 22,,1

is tT 09 \2
Ka iP 1? oh 09.2
Aegean Sea (h = 30 kn).

Ki iPKP r7 56 l+?.1+ c
Ìh iPrP L7 56 39,5

i LT 56 I+9,r+

East of Sandwich Islancts
(n = 3o t<n).

Iln iP 19 L0 03.3

196|t
Apr. 29
cont.

Ki iP 0h 10 35.0
ipp 0l+ I0 h3.8

sk iP oh 10 58.0
ipP 0b 11 0?.5

th ipP 0h tt 09.1+
Alaska. h = h0 klo (KirSk).

Ih iP 0l+ 23 25.1

Ki iP 05 hr 25.0
Sk iP 05 l+L ,L.6
Un iP 05 ,+L 52.7
Alaska (u = 3o tn).

Ki iP tt 59 \5.5
Un iP 12 00 13.6
Alaska 1tr = 3O kn).

Up iP 15 06 04.? c
Ki iP 15 05 l+3.3
sk ip rj 06 09.5
um iP 15 05 50.t1 c
Luzon (5 = 5o xn).

Up ePlG L6 22 or+

iPP 16 23 03
microns sec

30

30

29

30

M91,323
M N 2,322
M Z 1.8 22

Ki iPKP . L6 2t 57.8
m].cronE secM 83.025

M t{ 1.6 22M ?.6.14 2T
sk ePKP L6 22 08
LIn iPIe 16 21 58.1i 16 zz ot.l+

iPP L6 22 \L
isP L6 32 o7

L9 t6 20,,
19 16 3o.l+

tn iP
t

29

29

29

30

30

30

Sk iP 00 35 58.1r
Al-aska (tr = 30 *n). 

'up i(P) 03 20 06.6

Ki eP 03 59 L2
sk iP 03 59 35.5
tjo iP 03 59 l+0.1 r?

Alaska (tr = 2O kn).

New freland (n = 80 kn).

Ki iP 17 35 l+1.3
microns sec

P Zr 0.1 L.2
sk iP tT 36 08.1r
tltr iP I? 36 t6.o
Alaska (tr = 3O *n).

Up iP
SK iP
th iP

r8 16 13.L D
18 16 56.0
L8 L6 52.3

Aegean Sea (h = 120 hn).

Up iP 2A I7 3l+.0 C
microns sec

P Zt O.L 0.5
Markus Bàth
March 31, 1965
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Seisnological Institute
Uppsala

Àt *,r,

0RG,

ut FP uppsala
[X tÈ Kiruna
(r(A Skalstugan
) ^l Gótebors
î;è umeà- 

-"
/.t / Karlskrona

/{ L\

Up iP
Ki iP
Sk ipP
Un i?

ipP
Alaska. h = t0

Un iP
Àndaman Islands
(tr = ,o to).

59f5r.5'r,
67:50.4 ' N,
65:t4.BrN;
57;41,9rN,
6r:48.9 ' N,
56"09.9tNr

MAf r-rlrLg64
a a l aa a a a a aa r a a a a a a a

:r7o^77.e , ni
20:25,0rE;
12:16. BrEl
11;58.7 t Ei
20114.2'E;
L5't .5rEi

Up
Kj-
SK
Gb
Um
Ka

1954
I[ay 1

lUpi?Ot
Ki iP 07
sk i? 03
Gb fP 03
Um i? Ot

ip? Ot

23 26.t
22 3r,7
22 5B,Z
27 77.6
22 59,5
2' 10.6

iP 06 11 56,2
ip? 06 12 0O.,

microng sec
pP Zt 0.1 I,O
iP 06 1l- oo.B
eS 06 IB 27

Up i? LI 54 11.7 C

Kurile Islands (fr = 4o tn).
Ki j-? 2t 58 4O.g

Up 1PKP 0O 07 t9,B C
Um iPXP 0O 07 09,1
Kernadec fslands
(rr = 3o ton),

Gb e(p) 04 07 56

05 28 44.O
05 28 45.5

microns sec
zt o.l 1.O

oo 27 49..6
oo 26 56,7
oo 27 tt.I
oo 27 24,7
oo 27 72.A
kn (un),

ot 22 06,2

L96+
I{ay I
cont.

Northwest Russia,
68. oo$, 29 .7%.
origi-n time = O, 25 ,9.
Explosi-on?

Up

D
D

2UpiP
Ki i?

S E I S M OI OG T CA I, BUI.,IE T IN

UPP SAtA, KIRUNA, SK.A,tS TUcAN, cOîEB

UME,[, and KARISKRONA

h=l,4nr
h=390n
h=580n
h=66n
b=l-6m
h=11 n

Ki microns see
P Zt O.7 1.0
sN0.6g
ME0,g1g
MN1,020
MZl.g20
D = 58O0 fu, = 52o.

sk iP 06 1t 26.2 c
Gb i? 06 12 07,t c
Um lP 06 11 29.9 C

ipP 06 LL ,1.7
is 06 19 1?

Ks i? 06 12 19,6 C
Alaska. h = 20 1o (UprUn).

Ki eP
Alaska (h =
Up iP

1p?
Um i?
Alaska. h =

07 17 4t
20 h).

07 54 55.6
07 55 05,3
07 ,4 26.0

40 h (Up).

tJ (4

Alaska,h=4Olm

= 67O ko = !.Je.

$lúPP ese 05 ,1 10

ffiW,skA ess 05 ,o 4L
uù48 1Sn o, 28 tD.,

c ont.

K1

c ont.
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Up = Uppsalar Ki = Kirunae Sk = Skalstugan, Gb = Góteborg, Um = Umeà

I(a = Karlslnrona

l.964
I,lay 2
C Oflt r

il Um

L964
sk iP o, 28 5?.1 D t4ay
Un iP 05 28 4O,l contr
Sumatra (n = ttO to).

2 Sk iPp l_6 52 75.9
Kernadec Islantls
(rt = t?o t*),
Ki eP 17 18 06
Um eP 17 LB 37

epP 17 IB 42
Ka eP I7 L9 25
Alaska,h=20h(Um).

2 Up iP 20 05 56.I
Um iP 20 05 56.7
Costa Rica (h = 40 h).

2 sk e(ss) 27 29 22

2 ,,Jp i? 23 4, OO.5
Ki iP 25 44 47.9 C
sk i? 2t 45 l.z.t
Um iP 2t 44 49.4
Yurrnan, China (tr = ,O Un),

7 Up iP 02 05 40,6

il

1? 0g 51 04.2 il

um r(pcp) ro L3 zr,7
Alaska (tr = 3O tcn),

Up 1? L6 21 57,7 C

i 7.5 22 02.2 rl

iPeP L6 22 25.8
iPa L6 26 38
i a63o29
isKS 16 11 48 ''l?f Pr A6 50 r3,5

mi crons sec ll
P Zt O.2 0.5
sKs E 7.7 10
sKs N 1.9 10
MEI320
MN7819
MZ4420rt
D = 7550 h. = ggo.

Ki i? 16 2l Lo,7
iPcP 16 22 O2.7
e?a
iS

16 24 59
L6 29 24

t6 ?t 48
16 22 I8.7
16 22 38.I rl

L6 2t 35.7 C

L6 25 41_

Ki iP
Sk eP
Un i?

7 TJm iP
Alaska (h =

4Uni?
4UmiP

e

Japan (n = eo nn).

up i?

.Y

Ki iP
ipP

P

02 04 59,,7
02 05 74
a2 05 t7,a

07 47 27,O C

microns sec
zt 0.1 0.9

07 42 72,8 C

07 42 41,.5
microns sec
'zt 0. 1 1.0

2L 41 46.8
25 1m).

02 2L 57.8

05 57 4r.4
05 58 42

e?rPr L6 50 26 rt

microns sec
PEo.g7
PN1.Og
PZ2,6B
P zt o,3 r.4
s E 7,7 16
SNL,7 11
I,f E 26 L7
MNzglg
M24319
D = 68oo lm. = glo,

Sk e?
Gb iP

iPcP
Um i?

j-Pa
i 162975 tr

is 16 
'O 

O0
1PPS 16 5o 49
iPr Pf 16 50 25.1

I(a iP L6 22 2o.2 rl

sk i? 07 42 59,8 C
Gb iP 07 47 3g,L C
Um iP 07 43 OO.5 c
Ka iP 07 47 49"6 C
Alaska" h = 70 trm (fi).
Magn, = 5.7 (Uprfi).

3 Um 1? 08 OB ,6.2
Alaska (tr = tO t.n).

1 Um iP LD t9 I9,B
Aleutian Islancts
(ti = 3o tm).

f2
c ont.

Kurile Islands (ft = 4O tn),
lfiagn. = 6,j (Uprfi_),

Ifp i? 16 49 J4,6

Up i?KP 16 52 43.7 D



Up = Uppsalar Ki = Kirrxral Sk =
Ka=

Gb - Góteborg, Um = Uneà

-3-
Skalstugan,
Karlskrona

1964
May 4 Sk j-P

Um iP
(Norwegian

'rSKiiP
SK iP
Um iP
Alaska (h =

"5KieP
Alaska (h 

=

25 42,1
26 32.7

02 13 52.7
02 t4 I2.4
02 14 22.2

lo h).
02 41 54

15 1@).

SK iP
Um iP
Sinkiangr phina
(h = 1o ian).

up i?
Ki e?
Sk e?
Un i?
Alaska (h =

14 46 29.5
L4 46 Ar.2

16 24 08.6
L6 27 IO
t6 27 t5
L6 27 4t,8

25 1@).

22 50 43.8
22 51 2r.6
22 50 5B,t

o9
o9

Sea),

l.964
May
e ont.

Ki iP
SK iP
Um iP

4 Up i? 12 15 04.8 C

ipP . IZ 15 IB,4
mLcrons sec

P zt 0.1 1.0
Ki iP L2 14 09,6 C

ipP . L2 L4 2Z,B
ml_crons sec

? zt o.2 1.0
sk i? L2 t4 36.7
eb iP 12 15 16.5 C
Um iP A2 L4 38.2 C
Alaska. h = 50 to (UprKi).
Magn. = 5.8 (Uprfi).

4 Un eP 171909
u 4 Ki iPKP 17 24 18.3 C

Bouvet Island (h = 5O tcn).

" 5 Up iP 0O5fO7,7C

Ki i(s8) r7 54 L7.2
Sk e 175424

i(ss) 17 56 17,6
Un i 17 ,7 O7.4

e t71720
(Norwegian Sea),

i(rrrz) te zt z3.t
1PKP IB 22 57,9

Zealand (tr = tgO icn).

5up
Um

New

Tien-Shan.

n 5 Up iP OBt2 45,8D
ml-crons sec

M81.120
MNl.524
M21.620

Ki ep oB 11 54
mr crons sec

MEO,B19
M N T,2 19
MZI,5 18Sk e? OB tZ 34epep OB t7 04

Um ip OB 12 2O,T
Kurile Islands (tr = 4O to)"
trflagn. = 5.7 (Uprf:-).

5 Ki eP 0534oB
i 05 74 r2.7

20.7
27.1
59.6

These readings, whj_ch seem
reliable, d.o not agree with
a USCGS solution, indicating
an epicenter in Alaska,

Up iPK? 04 46 OO.9
nlcrons sec

MNO.7 18
Ki ePK? 04 46 16
Sk ePKp 04 46 04
Um 1PKP 04 46 06.7

i 04 46 r5,7
Sandwich fsl_ands
(rr = to t*),
Un iP 06 2T Z5.L

Um iP 06 58 55.7

ufPffi
iSg 07 13 t3.B

-eter€lrg.ÉréT,^ffiKf-t1. iSs 07 11 29,7

ffi
@

@5s;.4uù"|È@

n

ll

c ont.

5UpiP
1

Ki i?

14 46
t4 46
11 45

c ont.
isg o7 t7 16,0



Up = Uppsalar Ki = Kin.trrar

Ka i 07 17 4]..t
. iI€1 07 L7 58,3
Alesund. area, Norway,
62.zov, 7,2c\,
Origin time = O7 10 12.

Up
nlcrons gec

ME1.O18
MNl.020
M 21.1 18

Ki i?IP OB 29 7O.O
ePS Ae 40 29

microns sec
MEL.2 18
MNO.8L7
MZ]-.5 18

SK 1PKP OB 29 4O,B
Solonon Islands (tr = 4O m).
Magn. = 5.7 (Uprfi).

Fln ,
59,6oNr 24.7%,
Origin time = 11 21 00,
Explosion?

Ki j-P tI 45 
'6,5Hindu Kush (h = 250 1g).

Up iP L5 ,7 o?.1 C

iPa L5 40 ,z
15 15 45 40

mi crons secPuo.55
PZO.53
P zt o.4 1.6
sNO.77
ME1.g19
MN2.62I
MZ1.718
D = ?1oO lo. = g4o.

KÍ iP L5 76 ]-,2.g c
eS L5 44 02
lScS Li 46 02

mierons sec
Pz,0.g5
P .zt o.t L5
M82.722
Mr3.t2t
Mz4.420
D = 620O lo = 560.

Skalstugan, Gb = g6lgborgr Um = Umeà
Karlskrona

Sk=
Ka=

1964
lfiay 6
eont.

L96+
I[ay
c ont.

sk i? L5 t6 39,5
Gb i? L5 77 L9,O
ICa iP L5 37 29,9
.A.laska (tr = t5 lm).
l[agn. = 6. O (Up, fi) .

Up i? 17 22 IB.7
microns sec

MEO.7 16
MU0,7 17

Ki i? t7 2L tB.1
rnicrong sec

MEl.120
MN0-616
uz1.1L5

Sk eP L7 22 L2
e(pp) 17 22 23

Japan (t = to xr).

Up iP 20 51 26.8 C

t(pp) 20 5L 55.9
nicrons sec

(pr) zr 0.1 1.0
Kl eP 20 5I 05
sk i? 20 51 20.8 C
eb iP 2a 5L 7r.B

i 20 5I 48.6
Ka iP 20 51 37,O

i 20 51 4g,a

Up iP 20 56 12.6 C
Kl 1P 20 15 25.'

uicrons sec
P Zt 0"1 0.9

Kurile IsLands (fr = 4O tn).
Up 1PI{P OO 57 t2.5
Kj. i?i{P oo 53 2g.O
I(a iPK? OA ,5 4i,4
Fiji Islantts (n = ,oO tim),

IIp i? 04 L7 2a,2
mi_erons sec

? zt 0,1 0.5
K1 iP 04 L2 75.4

i-Pc? 04 It ZO.7
Sk eP 04 17 09
Aleutian Islands.

Up j-P
ipP
eS

microns
N O,5
z r.6
zt 1.0
E 6.5

c

05 56
05 56
06 04

o7.7 D
1B
44

sec
3
7
1.5
L4

P
P
P
S

6 ) ufP isniSn IL 22 46.9
isx LL 22 54,O
lSg IL 23 O2.B
IL: &lO lrt" s, t:f,rys(,4 isg at 24 55.8esg_ LI 24 le

eont. e ont.



-5-
Uppsa1a, Ki = Kirunar Sk = Skalstugan,

Ka = Karlslsona
Gb = Góteborg, Um = Umeàup=

1964
l/Iay
eont,

Up microns sec
sN3,o10
M81422
MN1819
M Z 25 18^
D = 72OO km = 65".

Ki iP 05 56 51,2 D
iPP 05 59 4r
ePa 06 01 28
is 06 06 15

microns sec
PE0.g4
PNL.77
P Z t.4 7
P Zt 2.I 1.7
P?NO.9B
PPZL.48
sE3-4 10
S N T.2 B
MElB18
MNr127
MZt421
D = SOOO lo = ?2o.

sk iP 05 56 35,7 D
eb iP 05 56 02,5 D
Ka i? 05 55 46.7 D

ipP 05 j5 57,3
Tanganyika.h=40 l@
(uprrr).
Magn, = 6.7 (Uprfi)"
lhe average velocj-ty of Pa
to Ki 1s 8.55 lm,/sec, a
typical continental value
( see Bàth and lopez Amoyo,
Geofis, pura e-appI,1
56r67-92t L963),

Up iP OB 09 17.6 C

ÍPP 08 11 48
eS 0B 18 20
e(p'p')oenu
iPr?r oB 37 29,5

microns sec
PE1.g6
P N 3'o 6
P z 5'B 5
P zt 1.6 1.6
PPE1.55
PPN2.25
PP Z 7.4 6
SE15]-B
SNB.3T2
Pr ?f zt o.3 1.7
ME64T7
MN9218
MZ7817
D = 7650 1o = 690,

i? 08 0B 76,8 C

e 081026
i?a OB 12 44
15 0B 17 06
iPS AB A7 26
i! 0a 76 54.O
i?rPr 08 t7 46.4

microns sec
?84.O6
? N 2.97
?29.86
P 'Zt 7,5 2,5
SE24I1
Pr Pr 'Zt 0.6 212
ME11OL5
MN93I'
MZrSOlB
D = 7000 1o = 630.
i? 0B 0g 10.7 c
iPP 0B 11 41.4
iPr?f 08 77 32,t
iP
iPP

0B 09 39.I C

oB 12 l6,+
iPf Pr oB 37 24.5
iP 0B 0g tB,3 c
e(P'p')oenrc
(rr = 3o tm).
= ?,0 (uprri).

rI 22 10.2 D
II 7I 17 "7

l-964
May
cont.

Ki.

Ka

Japan
Magn.

Up

Ki

South(ri).
Magn-

Up
Ki
SK
Gb
Japan

sk

Gb

iP
iS

SK
Gb
Ka

m'r erong sec
? zt o.4 0"5
s zt 0.1 o.3
iP 11 21 37,5 D
ip? II 27 27.3
is rr 70 t7.2

microns see
? zt o.4 0.9
s E 1.1 +
SNL.27
s zt o.7 !,6
eP 11 22 06
iP LI 22 29,5 D
iP 1r 22 26.5 D
is tr 3L 35.O
isKS 11 7r 5t.2
of Japan. h = 500 lm

= 6.0 (uprri).

iP 12 Lg 07,L c
iP 12 18 25 "giP 12 19 OO.8
iP 12 19 28.9
(rt = 5o t*).

c ont.



Up = Uppsala, KÍ

1964
May 7 Up

ttTup
Ki
SK
Hindu

tl

Gb

Ka

Japan
Magn.

nTup
Ki
SK
Gb

-6-

= Kiruna, Sk = Skalstugan,
Ka = lqaslskrona

Gb - Góteborg, Um = Umeà

iP 12 23 tO,2

iP 17 49 t5,r
iP 17 49 25,r
iP a7 49 4r,6
Kush (n = tto tcn).

Up i?K? 07 55 46,8
Kermadec Islands
(tt = 4o t*),

Up iPKP 04 17 75.6 D
Ke:madec Islands
(tt = 5o tm),

1964
May

Ki
sk
Alaska

Ki

Up

Ki eP L9 21 50
Alaska (tr = t5 tcn).

Up

i? og 72 47.8
eP 09 t3 17
(fr = eo to).iP 20 27 52,8 C

iPP 20 26 2B,O
is 20 t2 59
ePrPf 20 52 04

microns gec
?NO,3 1
PZr.53
P zt o.g 1,6
P? Zt 0.1 L,2
s E 2,4 11
sN1,4t2
Pf Pr Zt O,2 2.O
ME1618
MN16L7
MZ2I20
D -- ?650 km = 690.
iP 20 23 11.9 C

is 20 5L 4a
ePrPr 20 52 17

microns sec
?8I.27
?NO,B9
? z 7,2 g
P ,zt 1.0 I,6s E 5.7 rt
SN'.2L2
Pr Pr 'Zt O.7 2.O
ME70l4
MN7016
M23218
D = 6950 tu. = 6210,
iP 20 27 46.A
iPP 20 26 l-7,2
iP 20 24 1_4,4 C
iPP 20 26 5l-.4
i? 20 24 1t.4 C

i?P 20 26 45.8
(rt = ,o t*).
- 6.5 (up, ri ) .

1PKP 27 72 09,6 c
1PKP 2t 71 4g,o
i?KP 27 32 O4.4
1PKP 23 32 t7.5

iP IO 4L zt.g

16 t2 rg,7 c
16 40 59

l_l
iS

Ki

microns sec
P tzt 0.f o.B
sEO.87
MEI,7 18
MN1,g19
M Z 2.2 22n
D = 7100 km = 64-.

Ki i? 16 3L 25,9 C

is 16 79 a2
microns sec

PNO"47
P21.1 6
P zt o.2 0,8
s E o.7 7
MET,7 17
M N 2,3 2A
M Z 2.9 19^
D = 6200 lm = 56-.

sk iP 16 7t r5,o c
ip? 16 32 Oo,4

Gb iP L6 72 3I,g
ipP 16 72 7B,B

Ka iP 16 72 45.I C
Al-aska. h = 70 tn (St<rCU).
Magn. = 5,9 (UprXi).

SK

Kermad.ec Island.s
(r, = 3o im),

21 44 76.4
21 44 3g,g

mi-crons sectzt o,2 r,2
E 2.6 22
N 2,O 20
Z T.B 19

21 43 40-7
2t 47 44.9
2L 5I A4

nicrong see
zt o,7 L,2
E 0.9 4
E 2.5 16

iP
i

Up

P
M

M

M
Ki iP

i
iS

P
q

M
c ont.



Uppsala, I(i = Kirtrna, Sk
Ka

Skalstugan, Gb = 6-61"borg, Um = Umeà
Karlskrona

up=

1964
May
c ont.

L964
May
c ont.

Ki microns sec
MN2.6T4
M Z 7,2 r7 

^D = 5650 lim = 51".
sk 1P 21 44 06.4

i 21 44 ]-O,7
eb i? 21 44 46,6j. 21 44 5LI
Ka iP 2L 44 58,6

i 2L 45 03,A
Alaska (f, = 35 t*).
Magn. = 5,8 (UprKi.).
The P-phase is mu1tip1e,
the second phase appearing
on the average 4.2 sec
after the first one, with
simi-lar pulse shape but
with an amplitude which is
on the average 2.5 tj-mes
the fÍrst. If the second.
phase were a pP, then the
focal depth would be only
about 15 }m.

Ki i? 2L 59 O7"3 C

Up microns sec
P Zt O.t I,7
MET,7 18
MN1.B18
M Z, I.g 19

Ki iP 27 50 4g,g
eS 2t 59 09
iPS 23 59 2t

microns sec
P Zt O.3 1.1
s N 0.6 g

ME2.g1g
MNT,4 18
M Z 2,5 18.^
D = 6T00 lm = 6€-.

sk iP 27 51 23,2 D
Gb iP 23 52 Ot,4
Ka iP 23 ,2 O7,O
Aleutian Islands
(tr = ZO to),
Magn, = 5.9 (Uprf:-).

Up e? Oo 04 70
Ki i? oo 0, 49"5 c
Japan (rr = 5o im).

Ki iP oo 25 12,4
Molucca PassaEe
(tr = 5o tm),

Up ÍP
is
i

iS
eT
-l

Ki iP 22 Ot +7.9 D
i 22 Ot 52,5

22 02 4g,I
22 05 2L
22 05 58

nricrons sec

22 07 45,5
22 0g 26
22 Og 4A.6

25 5r 4+.2
27 51 46.1

Aleutian Islands(t = 5o t*),
Up i? 02 I7 27,7

iPt?r 02 4L 4O,B
microns sec

P zt o.2 1.0
MN1,11g

Ki iP 02 12 55,I
microns sec

P zt 0.4 1.0
MEI,2 18
MNO,7 18
M Zr.4 19

sk iP 02 a7 05,3
Gb j.P 02 I7 42.8
Ka iP 02 17 5O,9
Aleutian Islands
(rr = z5 tm).

Up iP

Up iP
Ki iP
rran (h =

Up iP

Up iP

07 L4 33,3

07 54 18,8
07 54 57.r

3O hn).

oB 78 43,7

14 01 10,9
60 h).

s zr 0.1 0.5
D = 160O lm = 14t'.

i(rcs) zz 11 10.?
microns sec

P zt 0,6 0.9^
D = 11OO lm = 1O-.

sk i? 22 0L 49.0 D
is 22 03 38.6

Ka iP 22 07 27.I D
Jan Mayen (h = 25 h),
Due to the relative proxinity
of the source, the anplitudes
of PZt exhibit pronounced
source effects, the amplitude
ratio for Ki: Sk: Ka being
about 4.7:1.8:1.

ll

c ont.

Up iP
i

Mindanao (h =



Up = Uppsala, Ki =

-8-

Kiruna, Sk = Skalstugant
Ka = Karlskrona

Gb = Góteborg, Um = Umeà

1964
May 9

L964
MayUp iP 15 2I I5,7

i 15 21 2O,8
Ki iP L5 20 74.4 C

Un i? a5 20 52,4
Sea of Japan (fr = z5 tor),

Up iPKP I8 35 1-9.B
Ki 1PKP I8 15 05,7
sk iPK? 18 75 r7.4
Um 1PKP IB 3, I2,5
New Hebrides Island.s
(tr = 4o tn),

Up iP 20 07 22.0
sk iP 20 02 59,5
Um eP 20 02 59
Alaska (ft = ,O t*),

11 Up ePKP oo 29 28
Sk ePKP Oo 29 22
Um i?KP OO 29 I4,2

Up e? 02 26 57
Ki iP 02 26 )L.r

microns sec
? zt 0.1 1.0

sk iP 02 26 28.5
Un i? 02 26 7I.O
Al-aska (ir = lo tm).

Up i?KP 05 47 46.8
Um 1SKP 05 5Q 5O,0
Fi ji Islanos (h = 510 lq),

11

11

I1

11

11

11

11

11

10 Up
Um

iP
l_-Y

o1
01

t3 4r.5
5t 2l-,B D

Up iP
i

Ki i?
sk i_?

i
Um iP

iPP
iPcP

Ka iP
Iran (n = 60

06 L5 25,O
06 15 7L,6
06 15 54,2
06 15 56,3 C

06 16 10.2
06 15 31,4 C

06 17 r7.7
06 L7 27 "O06 15 28,1

tm).

II 25 53
rr 26 22,2
Ll, 26 35,7

05 35,2
05 40.5
570 h),

IB 32 22,3
kn).

20 tg 47,7
h0).

10 Up iP 05 5I +7.4
iPP o, 54 49,8

Ki iP o, 5r I2,g
microns sec

ME1,019
MN0.g19
M 7, r"g 20

sk i? 05 51 45,7
Gb i? 05 52 06,0
Um i? 05 5t 28,0

is 06 01 09
Ka iP 05 52 o4,,
Bonin Islands (f, = 6O tm).

Up fP 06 40 I2.5
Ki iP 06 79 Ig,B

ni-erong sec
P zt 0.1 1,O

Ilm iP 06 79 46,0
Aleutlan Islands
(r, = 4o tm),

10

Ki
Um

Kurile

11 Ki e(pn)
i-Sn
isg

11 Ki iP 17
Un iP I7
Celebes Sea (tr

Ki iP
i.l-aska (f, = 3o

Ki iP
A1aska (fr = 3O

j.P ro L3 27,6
iP ro L3 44,7
i r0 13 57,6
Tslands (h = 3O tm).

Gb iPKP 14 58 11,7
Ka 1PKP 14 5e 36,6 C
Tonga fsl-ands (f, = 5O t*).

Ki iP l_5 10 21,1
Talaud Islands (f, = 6O tm).

10 Um 1PKP 06 46 I5,I
New IrelanO (n = BO km),

10 Up iP IO 57 O2.B C
sk iP to 56 56,9
Um iP 1O 56 72,8

ip? IO 56 39.8
Japan. h=30 h(Un).

10 Um iP rr 49 42.r
Aleutian Islands
(t = 4o to).

12 Up 1PKP OL 56 24,t
Fiji Islands (h = 6to h),

12 Ki eP 02 17 49
Alaska (tr = Z5 tq).

10 Um iP 14 56 55,7



Up = Uppsafar Ki- = Kirunar

-9-

Sk = Skalstugan,
Ka = Karlskrona

Gb = Góteborg, Um = Umeà

]-964
I\{ay 12

12

mi-crons sec
p? Zt 0,1 I,4

Um Lr 57 ro,2
11 57 15,8

Alaska. h = 25 l@ (Kiruno),

UfP 14 51 27,4
T4 51 38,7
14 5T 4T,5

ri'es€rt*-É€'ó--

KLS eSn 52 2L
52 36,.l-

the Baltic Sea,
5 B. 7 olT, 18. 3 

oE.
origin time = 14 51 OO.
Underwater explosi-on?

Up iP

Up iP
KA L.Y
SK iP
Gb i?
Um iP
Ka eP
Alaska (h -

Up iP
Ki iP
SK iP
Gb eP
Um iP
Ka eP
.A.1aska.

12 Up iP aB 27 t6.4
lpP J.8 27 27,O
is LB 55 50

rnicrons sec
PNl-.26
PZ7..g6
P zt o,2 1.0
sD2.g11
sNl.1 6
M82.7 18

12 Up microns sec
M N 1,4 l_g

Lt z 6.5 22
Ki iP L8 26 21.8

ipP IB 26 29,I
eS LB 34 05

microns sec
P N 1.0 6
PZ2.O6
P Zt 0.4 1,0
sEl-.5g
S N 7,3 I7
MEB"724
MNlI2t
MZL122

sk iP IB 26 48,5
ipP 78 26 j5.j

Gb iP TB 27 28.2
ipP tB 27 74,9

Un iP 18 26 50.1
ipP IB 26 57.0
ePP 18 29 0B
is 18 35 00

Up iP
Um iP
South of Japan
(n = e5 icn).

Ki iP
ipP

iP
ipP

Lr 27 44,4
rt 27 25,O D

11 56 41.8
tt 56 47,6

L964
May
c ont.

iPg
isg
iSn

12

ffi^.ffi.

1^rT
1^++

12

T2

crlL2

L5 13 55.O

\7 05 52.6
17 04 57,9
17 05 24.r
t7 06 03"4
17 05 26,6
17 06 19

3o 1@).

t8 27 L7.5
18 26 19.6
J,B 26 46,r
rB 27 25
tB 26 47.6
te 27 75

Alaska.h=30lm
(Up, K:., Sk, GbrUn, Ka) .
I,lagn. - 6.7 (UprKi).
This interpretation differs
from the one by USCGS, who
instead assuned the P of
this shock to be pP of the
preceding one. The PZr -
amplitude of this shock is
on the average ? times the
one of the preceding shock
at our stations.

Ka iP
ipP

LB 27 79,7
LA 27 45.9

rB 72 52,6
IB 7L 58,4

microns sec
zt o.2 1.0

IB 32 25.O
L8 73 04,O
rB 32 26,6
ra 77 L5,6

12 Up
Ki

iP
iP

?
SK iP
Gb iP
Um iP
Ka iP
Alaska,

12 Ki iP 18 3A 39.6
sk iP IB tg 06.7
Alaska (fr = ZO m).
Ki iP 23 47 O4.I
.A,laska (tr = ZO tcn).

Um iP 23 52 O2.9
Alaska (fr = Z5 tgn)"

12

c ont.
L2



-10-

Skalstugan,
I(arlskrona

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

1964
n4ay L7

Gb = 661uborg, Um = Umeà

l.964
May
c ont.

L1

13

11

ll

a1

Ki i?
sk i?
Um iP
Absta (h =

Ki iP

g

Um eP
Ka iP
Svalbard (h =

oo 17 19,7
oo 17 46.5
o0 17 47.3 D

,o h).
o3 21 56,5
o7 29 70
07 10 0t
03 22 45
01 24 r7.2
30 h).

rt Gb 1PIG rL 24 42.4
Ka 1PKP IL 24 44.4
T/est of Tonga Islands
(n = 5ao tm).

Ki iP 13 56 32.8
Alaska (ft = 1O t*),

Up iP 14 47 53.4

Up eP 16 49 15

Up ePI(P 17 02 35
i 17 02 76,'9

microns sec
PK? Zt 0.1 0.7

Ki i?KP T7 02 T'.2
sk 1PKP 17 02 7l-,O
Gb ePIG2 L7 Oz 57
Um iPK? 17 02 24,4

i 17 02 26.5
Ka 1PI{P 17 02 7A.7
Kermadec Islands
(tt = lO tm).

Up 1PKP 17 1"O I9.7
SK i?K? 17 IO T7.9
Um iPI{P 1? 10 07.8

i 17 10 Og.O
i 17 10 2r,5

Ka i Utor4,2
Ke:madec fslands.

Um iP 17 12 26.0

Up iPIe 20 57 77 "7i 20 57 44.9
mierons sec

?K? Zt O,2 1.0
Ki e(prc) 20 57 23
sk 1PICP 20 57 30"6
Gb iPK? 20 57 40,5
Um iPKP 20 57 26.0
Ka i 20 58 OO,2
Kermadec Tslands
(tt = ?o io),
Ki iP 23 44 18,4
Um iP 23 45 06.4

ipP 21 45 I7.7
Sea of Japan.
h=3o}m(un).
Un iPI{P Ol_ tl 4B.B
Kermadec Islands
(tt = ,o ton).

L1 Up 1PI{P o, 45 I4,3
i o, 45 ]-9,5
eSi{KS 05 55 7B
eSS 06 07 50

mr-crons sec
P1{? Z O.B 5
PKP Zt O,7 1,0
M E 5,8 22
M N 7,7 2T
M 7, 7.5 2L

Kí ePffi . Oi 44 52
m1crong sec

PicP zt 0,1 1,5
M E 4,7 19
M N '1.7 20
M Z 7,4 19

Sk ePI{P 05 4i OB
i 05 45 r7,5

Gb iPi(P 05 45 22,5
i?K?2 05 45 53,2

Um i?KP 05 45 O3.4
iPP 05 48 49
isKKS O' 

'5 
15

iss 06 07 25
Ka ePKP 05 45 22

i 05 45 25,9
i 05 4, 37,2

Kernadec Islands
(fi = 3O tn).
Magn. = 6.6 (Uprfi_).

11 Up 1PKP 07 47 LA.D
Sk ePICP 07 47 14
Un i?KP 07 47 OB.3
(Kernadec fslands),

Ki i? 07 52 74.4
Alaska (rt = z5 tr).
Ki iP l_o 2t_ 16.8

ipP LO 21 24,7

15

T7

13

1?

L1

l?

T7

I4IVlariana Islands.
h=30m(r:.).

tt 17 Up 1PKP II 24 32.I
c ont.



Up = Uppsalar Ki = Kirunar Sk
Ka

1964
May 14

-11-

Skalstugan, Gb =
Karlskrona

Góteborgr Um = Uneà

Up 1PKP OI 25 O5,5
sk iPItP oL 25 A7,4
Um 1PKP OI 24 55,7
Kerrnadec Islands
(tr = 3tO nn).

Up mj-crons sec
P Zt 0.1 0.5

Up iP 0B 11 40.3

Up iP OB 28 54.3

Up iP OB 46 29.8
microns sec

? zt o.+ f.0
Ki i? oB 46 tB.O

microns sec
P Zt O,2 1.0

Gb iP oa 46 5]-,5
iPP OA 48 15,5

Um iP OB 46 27.8
iPP OB 47 57.7

Ka iP OB 46 3+.8
Hindu Kush (fr = teO nn).
Magn. = 6.2 (uprri),

l-964
May
c ont.

It

tl

il

16

16

l_o

16
r' r+ ì rIR.

L+

Norway, 7O.5oNr 21,oqB.
origin time = 09 20 77,

SKA
UùA É

Un

Up
Um

Kernad.ec Islands
(tr = ,o tan).

21 29,5
2L 52,6
22 02,6
= 2'60 '24 44
24 l6,6

iP 12 47 44.t

i?KP tt 45 r7.7
1PKP Lt +3 06,5 C

o9
09
09
]m
09

1Arîil

05 15"4 C

05 55,8

1PKP 20 Lg 27.t
iPK? 20 tg 25.5 D

Islands (tr = 6tO tm),

iP 01 18 18,9
iP 01 19 O1.2
(tr = 3o to).

iP 2t 44 23,5

iP 06 07 ,2.5
iPP 06 OB 5B,O

microns sec
P 'zt 0.1 0.6
PP Zt 0.1 0.5
iP 06 07 37.t

mlcrons sec
P Zt O.7 0.5
i? 06 0B o8.o
iPP 06 0g 22,4
i 06 og 29.5
i? 06 0B 21.1
iPP 06 Og 46.0
iP 06 07 37.6
iP 06 08 08.1
i 06 og l2,7

ro 02 28,4
ro oL 74,4
10 02 01,6

Aleutian Islands
(ft = 3o ton).

Ki i? Lo t6 5o,g
Alaska (tr = 4o tn).

Ki iP 14 54 22,L
Alaska (tt = ,O t*).

Up 1PKP 16 27 35.2
microns sec

PKP Zt O.4 1.5
MEI.4 18
MNL,520
lf 7" 2.o 2I

Ki e?K? 16 27 24
microns see

M81.5 18
MN2.O20
M22,1 lg

Sk ePKP t6 zT 33
cb 1PKP2 t6 27 57,4
Um 1PKP 16 27 25.O

e 163750
iss 16 49 48

Ka iPKP2 16 28 O9,7
Keruadec Islands
(rr = 3o tm).
lvlagn" = 6.0 (Uprf:.).

Up i?KP 16 29 42.7
Um 1PKP 16 29 2B.O
Ke:madec Islands.

16 Up iP
Ki iP
Um iPL7

T7
1?
fP

T4 Up
SK

Gb
Ka
Fiji

Up
SK
libya

Up

Up

L4

tl t5

16

16

16

16

-ttr

Ki

SK

Gb

Um

Ka

Kazakh SSR,
Magn. = 6,2 (Uprf:-).
Underground explosion.

n16
c ont.

iPg
iSn
isg
D=29O
esg

Up iP 07 0B 24.5

16



Up = Uppsalar Ki = Kirrrnar

tg64
ùIay 16 Un

-12-

Skalstr:gan, Gb = g151"borg, Um = Uneà
Karlskrona

l"964
I{ay

Sk=
Ka=

iP 16 37 37.9
i L6 33 

'1.6

L7 Up iPP IB 4, 44.9i 18 45 5r,r
Um 1PICP 18 45 3L.1
Kermadec Islands
(tt = 6o to).

16

16

I7

Um i? 17 36 04.9 D
Sea of Japan (fr = 450 to).

Up iP 17 47 4o,,

Up eP 01 00 25
eS 01 08 41

microns sec
s N 1.2 10
M82,Q18
M N 5,I 2L
M Z 3,9 20 ^D = 665O }rn = ge'.

Ki iP 0o ,g 27,7
eS 01 07 OT

microns gec
P Zt O.2 r,7
s E 1,2 10
s N 1.0 7
ME2.g2t
MN6.022
M 7, 7.I 2r
D = 59OO lrn. = 5jo.sk i? oo ,g ,1.6

Um iP oO 59 ,7
eS oI 07 >2
iss 01 11 53

Alaska (f, = 4O tn).
Magn. = 5,9 (UprKi).

17 Up iP
Um i?

tg 2L 49,'5
19 2J- 24.O

17 Un iP ot t2 06,3

Kurile Islands
(tr = 3o tcn).

Up i? L9 t4 O7.5
i 19 34 Lr.g
ix Lg 74 20,2
is 79 40 2B

microns sec
PEO,54
? zt o.7 1.0
s E 6.0 16
s N 5,7 16
ME112l-
Iú N11 16
M 7"I7 2T
D = 4650 lm. = 42o.

Ki iP 19 34 JB,1 D
is 19 41 18
iss rg 44 44

microns sec
P E 0.7 5
PZO.g5
P Zt O.B 7"5
S E 2.L9
sNt.4 11
M E 6,7 A7
MN1620
M Z 6,5 16
D = Do5O Im = 451u.

Sk eP .A9 3+ 02
1 rg 54 08.4

Gb iP rg 77 45,8
Um iP 19 34 27.6 D

is 19 4A 59
iss t9 45 58

Ka i? 19 73 l9.a
iP? rg 7, 25.5

North Atlantic Ocean
(it = 3O tm).
Magn, = 6,7 (uprri),
PZt exhibits complicated
beginnings, especj-a11y at
Upr where the initial
small-amplitude p i-s
followed after 4.4 sec by
a much larger Pi the phase
narked X (at Up) is a
clear high-frequency onset

t7

L7 Up i? 04 52 35.O
Kl lP 04 51 42,O

microns sec
P Zt o,2 1.0

sk iP 04 ,2 LO,6
Gb iP 04 52 46.9
Um i? 04 52 A9,I
Ka i? 04 ,2 j7,z
South of Alaska
(tr = ,o to).

e(P) aL i4 o,
1? Lr 53 40.9

iPKP L7 2' I4"I
i 17 2' 20,6
ePICP 17 24 j2
ePKP t7 25 II
i?icP 17 25 O2,4 C

nv

nTlUp
Um

Ki
sk
Um

L7 Up

Kermad.ec Islands
(rt = ,o tm).

cont.



_L5_

Skalstugan, Gb =
Karlskrona

Góteborgl Um = UmeàUp = Uppsalar Ki = Klrr:nar Sk
Ka

1964
I[ay 17 (period about 0,5 sec
cont. against 1,0 sec or more

for the preeecling P),

l-964
IJIay 18 Ki

76
76

L7.5
24..4

iP t7 51 04,6
eS LB OI 72

microns sec
s80.411
sNo,7 11
ME0.6]-7

17 Up iP 20
i20

Northwest Russia.
6T.ToN,72.4oE,
Origin time = 05 29
Explosion?

rf 18 Um iP 07 16

MNO,4 I'I^
D = 9550 km = 86-,

Um i? 17 5I L5.7
iSKS 18 01 39

Marj.ana Islands (tr = ZO t.m).

1B up i?
Ki iP
sk iP
Gb iP
Un iP
Ka i.P
Hindu rush (h

Ki iP
Sk eP
Alaska (h =

Um iP

Up eP
Ki eP
SK iP
Um i?
Alaska (h =

Ki eP
Um iP
A1aska (h =

Up eP
ipP

SK 1P
Um eP
Alaska. h =
Um iP
Mexico (h *

lB 24 O4.O
L8 24 24

lo h).
19 22 04.0 C

2t 22 5t
2L 21 58
21 22 22,O
21 22 26,5 D

é) KIn)o

o1 53 40
oI 5+ OB,8 C

15 h).
02 11 44
02 11 52.8
02 3t 23.8 D
02 77 70

40 tm (up).

04 30 37"4
30 kn),

06 13 l.2.6
06 16 75
06 17 r3
06 18 41
06 18 5'

microns see
E o,5 14
N L,4 18
z r.4 18^

2000 1@ = l-8".
06 11 26,2 C

06 a7 l.2.7
06 t4 24
06 L4 43
06 18 17

mi crons sec
zt 0.1 1.O
zt o ,2 0.8
E 2.9 11
NL.77

11 0B
11 0g
11 0g
11 Og

11 0B
11 0g
= 200

28,

11.7

57,2
05,7
22,7
l-7,6
55.2 C

01.7
tan).

37.8
45,.9
74
59
19,4
02. B
52
,I,2

IB

1B

1B

'lq

10

18 up i(P) L1 57
i L757

Ki eP 17 i6Sk eP L3 56
Gb i? 13 57
Um iP 13 57

is L4 A4
Ka i? 13 57
Alaska (fr = zo tm).

19

19

18 Up ePKP 14 31 42
Ki eSl(? 14 74 47

rni crong sec
sK? N O.7 g
MEO,4 17
MNO.519
MZO.7 17

Gb 1PKP a4 7t 38.2
i 14 71 4g.a

Um ePKP 14 71 77
i 14 1l 42.OKa e?Kp t4 iI 40
i L4 7t 57,7

Tonga Isl-ands (t = 3O tm).

Up iP
iS
1

ilgl
ilg2

M

M
Mî

Ki iP
l_ù
ilgl
iÍ,92
i

?
S

M
ìf
lYI

ll8i ufP ess 05 34 59''J KIR iP; 05 70 40.1 c
iSn 05 71 35,9
iSg 05 3I 58,6
D = 510 l@ = 4.60.

s(A esn 05 13 31
iSg 05 34 29.2
D = 1O1O lm = 9.1O.

Uù4 É iSn 05 32 zi-,I
iSg 05 32 57.

c ont.



Uppsala, Ki = Kirunar Sk =
Ka=

Gb = g61eborg, Um = Uneà

-L4-

Skalstugan,
Karlskrona

up=

a964
May
c ont.

t_-H19 Ki microns sec
MZT.5B
D = 1100 km = 1O',

sk i? 06 12 28,0
i 06 12 76,9
ilgl 06 16 1B.l-

Gb eP 06 I7 46
iT,i 06 ag 27 ,6
iIgl 06 20 02,6

Um iP 06 12 ]-9,5
i 06 t2 25,5
eS 06 14 50
i 061517

Ka iP 06 L7 52,2
iIgl 06 20 I3,I
iI€2 06 20 51,7

Svalbard (fr = lO i*),
At Kj- the phase at 06 18 17
marks the initiation of a
very regular wave train
lasti-ng about 45 sec, with
initial group velocj_ty of
nearly 2,O ln/see and. with
nearly constant period =
3,8 sec and with typical
Rayleigh-Ìr/ave partic Ie
motion.

Up iP LO 50 22,O
iPcP IO 50 47,5

uicrons sec
l\t E O.4 27
r[ N l,f 19
MZl.620

Ki eP Lo 49 16
mi crons sec

MEO.B19
MN1.O20
M Z, T,I 19

Sk eP 10 50 11
ePcP IO 50 77

Gb iP IO 50 42,8
Un i? 10 49 56,0

i?cP IO rO 29.4
Ka j-P IO 50 44,7
Kurile fslands (tt = lO tn).
Up iP
Alaska (h =

up e?

SK iP
Um i?
Ka ÍP
Alaska (h =

17 29 26,0
30 h).

17 44 43

14 52 r7"5
14 52 r5,2
14 53 06.1 C

,o hn).

Up eP 21ú5e
i 27 17 05,9
e(pp) 2t zo 43
eSKS 27 27 24
eS 27 28 07

microns sec
SKS E 0,7 7
I/I E t,7 18
MN3.O24
M 22,4 19

Ki iP 27 16 58.7
iPP 27 20 40
isKS 23 27 37

microns sec
SKS E 1,1 7
M E 6,5 24
M N 3,4 24
M26.724
D = 1o450 lo = 94",

Sk eP 21 16 47
Gb e? 2t 16 45
Un iP 27 16 59,7

i 211935
i?P 25 2A 47
isKs 27 27 29
is 27 28 1,4
iPs 27 29 34

Ka eP 27 16 49
Ecuador (fr = 5O hm).

Up iP 23 72 5O.ISk eP 27 72 56
Gb iP 23 31 l-I.4
Un iP 23 72 ZZ,O
Ka iP 25 35 t7,7
Kurile Islands (fr = 5O t*).
Up iP 02 5)_ O5.B

L964
May

rr 20
c ont.

19 Up

Ki

19 Um

19 Sk

P
SK iP
Gb iP
Un iP

eS
Ka iP
Alaska (h =
ùIagn. = 5,7

P
t--H

15 48 O3.3
microns sec
'zt 0.1 1.0

l, 47 08.7
microns sec
zt 0.1 r,2

15 47 75.8
T5 48 I5,O
15 47 15,4
15 55 43
L5 48 26,-2

25 t@).
(up, ri ) ,

21 03 41-3

21 15 15

iP

eP

19

19

19

19

19

19



Uppsalar Ki = Kiruna,

-1 5-

Skalstugan, Gb =
KarLslaona

G6teborgr Um = UneàSk=
Ka=

up=

1964
I\{ay
c ont.

20 Ki i?
Un iP

eS

L964
May
c ont,

20 Up

Ki

sk
Um

20

c

c

Ka eP
Arabian Sea.

02 51 43,2
02 ,t rg,-5
02 ,B 56
02 50 56

Up iPIG 05 L7 1-5,-O
microns see

PKP Zt 0.I O,B
Ki ePI(P 05 L2 54
sk i?rcP 05 17 08,7
Gb 1PI{P 05 A7 22.6
Um iPI{? 05 17 O2,5
Ka iPIKP 05 It 27,7
Kernadec Islands
(fr = 5O to).

Up iP o, 42 77,7
Ki iP

i 06 26 05,7
i 06 26 L5,g
i(pr<p) 06 25 44,o

microns sec
(pxp) z o.B 4
( prcp) z' o, t 1, o
i(prp) 06 25 59.7
i(pr<p) 06 25 57,r

Ki e(rxr) 06
sk e(prp) 06
um i(prp) 06

Ki ePn A7
iSn 07
esg 07

20

20 Up iP
Ki iP

P
sk i?
Um íP

18 04
7e t9
38 I3,5

28 18
28 47,8
29 06

01 10
01 21.7

14 15,9
L7 28.7
rt 49.7

20

20

20

év

20

20P Zt 0.1 1.1
sk 1P 05 42 06,2 C

Gb iP 05 42 44.9
Um j.P 05 42 O7.7
Alaska (n = zo lm),

Up ePItP 05 54 27
i o, ,4 73,oSk ePitP 05 54 ZO

Um 1PICP 05 54 Ir.2 D
Kernadec fslands,

Up Í-PP 06 20 OO.-3
mierons sec

PPZ0.44
PP Zt O.4 2,4
MST.22I
MN2.423
M Z 2.7 21,

Ki i?P 06 Ig 27,9
microns sec

ME1.419
MNL.320
MZ1.719

sk iP? 06 20 01.,
Gb iPP 06 20 27.9
Um i? 05 15 tO.l

i 06 t5 77.O
iPP 06 Lg 39,5
isKS 06 25 47
i 062625
i?s 06 28 45

New Guinea (n = 60 ls).
Magn. = 6.6 (Uprri).

05 4L 39.7 C

mi crons gec

Kl. eSn 16
iSg 16

Up iP 27
Ki iP 2I
Um iP 2I
Kurile Islands
(tr = 3O to).

tl

c ont.

22 43 37,9
22 41 03,7

microns sec
zt o.1 l.o

22 43 L8.+
22 +3 L2.5

2L Um 1P AO 07 +9,0
Salchalin (n = ZeO to),

2I Up iP OJ- 2L 25.5
Ki i? 01 20 tO.B

m'icrons sec
P Zt 0.1 1,0

sk i? 01 20 56.8
Gb i? oI 21 76.9
Um iP Ot 20 58"2

ipP OI 2t O2,7
eS 01 28 41Ka i? Ot 21 49.5

Alaska. h= 20 lm (Un).

2I Um iP 07 04 t7.7

ePI(P 07 46 19
1PKP 07 45 4g,L

microns sec
?K? Zt 0.1 1.0
1PKP 07 46 O7.8
iPKP 07 4' 57.8

tt 21 Up
Kl_

SK
Um20 up i(pr<p) 06 26 o3,z



Uppsala, Ki = Kirwrar Sk
Ka

-16-

Skalstugan, Gb = Góteborgr Um = Umeà
Karlskrona

up=

L964
l,fiay D

D

21 Up iP LL 51 5:.-.,
Ki iP TL 5L O7.9
SK i? AI 5L 47,7
Um iP IL 51 26,5
Ka ÍP Il 52 L2.5
Japan (rr = 9o trn),

Ki eP It 4I OO

Alaska (rr = 3o t*).
Up iP 15 46 18.1

eS 75 54 7t
microns sec

}[ E 0.9 19
L[ N a.2 20
M Z I,O 20.n
D = 6850 km = 61É-.

Ki iP t5 45 rg,g
i t, 45 2r,9
eS t5 iz 43

microns see
? zt o,l 1.0
MEL.520
MNa,222
M Z 2,2 23 -^
D = 5950 tm, = 53f",

Sk e? 15 4i 48
i 1, 45 50,4

Gb eP 15 46 29
1 L5 46 7r,B

Un iP A5 45 5O.9
is t5 ,1 42

Ka iP 15 46 42,9
Alaska (t = t5 tcn).
Magn. = 5.5 (Uprft).

l-964
I/Iay
cont'

2I Ka i? 22 44 45.4
Caribbean Sea (h = lO hn).
l.fagn, = 5.5 (ri),

iP 27 21 49.I
e? 23 21 39
iPcP 25 22 06.7
iP 21 2L 27.8
iP 27 22 IL.6
iPcP 27 22 29.7

I(urile Islands
(tt = 5o tt),

22 Up iPIc OO 46 54,5
Ki iPKP OO 46 L4,6 C

m1erons sec
PKP Zt 0.1 1.0

sk iPI(P 00 46 29,5 c
Um iPK? OO 46 2I.4 C

i 00 46 24.8
Ka i(prcp) oo 46 59,7
Kermadec Islands
(t, = 6O tcn).

Um i? OO 51

Ki iP c2 4,

sk iPKP 05 1S
eSItP 05 2L

Un 1SIG 05 2I
loyalty Islands
(tt = t4o tn).

Um iP 05 20 28. O

21 Up
SK

Um

Ka
2I

2T

22

22

22

t7.4

42,9

52,2
4e
40.5

46 r4.7
46 36.5

12 02,9

2I Up iP

2I Up i?
Ki iP
Alaska (h

2I Up
Ki

SK
Um

LB 27 24,7

22 4A l.B,7
22 59 24.2

= 4O h).
i? 22 44 44.5
iP 22 44 37"2
lPP 22 47 76,2
eS 22 54 75

microns sec
P zt 0.1 1.5
sEO.48
I/I E O.8 18
M N O,4 18
MZO.8 18
D = BBOO km = l!o.
iP 22 44 25,9
iP 22 44 47,8
is 22 54 48
eSS 22 59 58

Canary Islands
(ft = 1O to),

SK iP O,
Um iP 05
Canary fslands
(n = 5o t*).
Up iP 07

22

22

22

22

a1

Ki iP IO 16 33.9
Celebes Sea (h = 2oo lm),

sk iP IO 7L 54,4

Up iP
microns gec

ME0,g16
MN1.616
MZL.3 17

Ki e 110557
cont.

c ont.

22



Up = Uppsala, Ki =

L964
ilIay 22 Ki
cont. M

M

M

r22SkiP
Mi-ndanao

iP
iP
e?
iP

i?
eP
I

Arabi-an Sea ( tr

-17-

Skalstugan, Gb = Góteborg, Um = Uneà
Karlskrona

Kiruna,

mi crons sec
E r.4 17
N T,5 L7
z I,6 16

14 20 r2,7
(rr = rzo nn),

16 t3 40,6
16 13 39.6
L6 13 54
16 r7 76,9

21 5L.3
20 59
21 06,0
50 1.m),

Sk=
Ka=

Arabian Sea,
h = 25 tn (Umrfa).

Um iP 11 24 00.1

Up iP lL 33 57.8 D

mierons sec
P Zt 0,6 0.6

Ki i? Lt 77 26.1 D
microns sec

P Zt O.4 O.B
sk iP Lr 3t 54.5 D

iPP TL 36 59.7
Gb iP Ir 34 15,9 D
Um i? II 77 39,8 D

iS TT 42 48
Ka iP LI 74 I7.9 D

iPP AI 77 29,2
Bonin Islands (tr = 4tO to).
l\[agn. = 6.4 (Uprf:-).

Un iP 12 38 27,9

Up iP 00 09 55,6 D
Ki iP 00 og 56,8 D
sk i-P 00 10 16.1
Gb j.? 00 10 16.4
Um iP 0O 09 5I.0
Ka i? 00 10 01,8
Nepal (f, = ,o t"n).

Ki iP oo 49 56.2
sk iP 00 50 01,9
Gb eP oO 5a 79
Um iP 00 50 04.5
Ka Í? 0O 50 54.8

i 0o 5I a3,3
Alaska (fl = f5 t*),

24 Up i?KP 04 72 2A.I
iPKS 04 36 IO

mi crons sec
?KS N 0.4 4

Ki ePK? 04 32 27
i 04 72 7g.BSk epl(p 04 72 ZO
i 04 32 29.1

Gb iPK? 04 52 17,7 D
ipplG 04 72 47,e

Un i?IG 04 32 25.6
iPKS 04 56 00

Ka i?IG 04 52 4O.5 D
îonga Islands (f, = 3O tq).

l-964
May

24 dER iPn
iSn
isg
D=490
esg

47 20,7 c
48 l6,2
48 76,1
= 4.4o .
51 07

23

27

ft 22 Up
Ki
SK
Um

27 Ki
Ka

00
oo
00

2325

24

24

up i?
iS

M
I\T

D=
Ki iP

eS

S

M

M

M

SK iP
Gb eP
Un i?

ipP
iS

Ka i?
ipP

oo 26 25,1
00 34 01

rni crons sec
E O,4 22
N 0.6 19

59oo h = 51o.
00 26 5g.o
oo 75 02

microns sec
EO,4g
NO,77
E O,7 T7
N o'4 18
Z I,O 18

6450 ktn = 5Bo,
oo 26 56,2
oo 26 75
oo 26 77,9
oo 26 44.2
oo 14 24
oo 26 t3.4
oo 26 rg.7

tt 23 Ki i?
A1aska (h

25 Sk iP

06 39 08,2
= 20 km),

oT oQ 32,1

21

27

Ki iSn 08 tl OO,2
iSg 08 11 20.7

Possibly northwest Russia.

Ki eSn 09 25 79
iSg 09 2j 5e.L

?ossibly northwest Russia,

(th

NR

kn
nq

23 Um iP 11 11 54.9 C OIll r
S(A



-18-

Skalstugan, Gb =
Karlskrona

Góteborgl Um = Uneàup=

1964
l/Iay
cont

Uppsala, Ki = Kirunar Sk
Ka

upiÉ isn 05
nq

1964
Iúay
c ont,

24 Ki

Northwest Russla,
6g.ooI\T, 72,OoE.
origin time = 05 46 12,
Explosion?

Origin time = 05 59 55,
Explosi-on?

49 02,7
4

05 41
05 06,2
oB 17

^A 
tr.7 1vv Jla!

= 06 03 40,

07 01 56,8
07 03 o3,5
07 02 24,8
07 07 I4.8

20 h),
og 14 32,7
0g 14 5g.B

,o h),

SK
Gb

Um

S

S

I'{

M

M
T\-

iP
iP
ipP
iP
ip?
iS
iSS
iP
ipP

microns sec
E 0.9 6
NO,4g
E 2.5 16
N 2,5 16
z 7,6 15 n

7650 1gl = 69-.
10 42 59.7
to 43 24,L
LO 47 35.2
IO 42 43,8
LO 42 54,2
IO 52 02
ro 56 28
ro 43 22.8Ka

24 KIR eSn 06
iSg 06

sKA ess 06
É iq

Japan. h = 40
( Up, Gb, Um, Ka ) .

10
l@

47 14,3

Magn. = 5,9 (UprKi).
06

Origin tine
Explosi-on?

24 Ki iP
Gb iP
Un iP
Ka j.P
Alaska (h =

Northwest Russia,
6BoN, 7208,

Up iP
Ki iP
ùK ey
Gb eP
Um iP
Japan (h =

up 1?

P
Ki iP
SK iP
Um iP
Ka iP
Hindu Kush

Um iP
Japan (h =

Ki iP
Um iP

L4 +4 5l-,r
t4 4+. 15,2
L4 44 47
r+ 45 12
14 44 70,8

,o h).
16 43 77.7

microns see
zt 0.1 O,5

16 47 46.7
16 44 O7,3
76 +3 76,t
t6 41 42,2

(rr = roo to),

tg 78 o5.4
1OO hn).

2L 04 23,2
2t 04 49,7

24

24

24

24

24

24

Ki
ùK
Alaska

Up
Ki
SK
Gb
Ka
Alaska

i?
eP
eP
eP
iP

(t -

LO 26
ro 25
LO 25
IO 26
10 26

15 h),

iP
iP

th-

27,6
75
,9
?a

5r.5

LO 43 04,7
l-0 47 L5,2
IO 52 40

microns sec
zt 0.1 Arg
EO,B9
E L,9 20
N 2.L 2L
z 2,o 16

B75o lcn = J!o,
to 42 27,5
10 50 50
LO 5L 30

microns sec
2o,54

Aleutian Islands
(it = OO ttn).

Ki 1PKP 21 16 77,6Um i?K? 2I t6 79,7
New Hebri-des Islands
(rt = ,O tcn).

up e(prp) 22 42 07
iPK? 22 42 Lg.5

microns sec
?KP Zt o.2 o.B

Ki 1PKP 22 41 48,4
microns sec

PKP ZI 0,1 L,2
i?KP 22 +2 Ot_,T

24

24

24 up i?
ipP
iS

P
S
tr
lll

M

M
D-

Ki iP
e
l_D

iSn
isg

ol 56,4
02 22.9

c ont. c ont.
SK



-19-

Skalstugan,
Karlskrona

Up = Uppsa1a, Ki = Kirunal Sk =
Ka=

L964
ftÍ,ay 24 Gb iPi{P 22
cont. Um 1PIG 22

Ka 1PIG 22
New Zealand. (h =

Gb = Góteborg, Um = Umeà

42 34.6
4t 56,6 C

42 74.t
150 h).

17
17,3

4r.9

00.1

L964
I[ay Up eP

Ki iP
SK iP
Gb e?
Um iP
Ionian Sea

25 20 28 2t
20 29 7B.O
2A 2A 5g,B
20 2B 06
20 29 o2,g

(n = eo tn).25 UME i? oL 44 54,5

L9 2]-,5
19 15
T9 28,6
L9 29.7
19 0g,g D

03 08.7

oe 52

Up i? 20 76 OB,O
i 20 36 L4,6

microns sec
P Zt 0,1 0,5

Up iP 05 4t 45,7
Ki iP o5 42 5O,4
sk 1? 05 45 l.6,3
Gb iP 05 4t ,6.6
Um 1P 05 47 19,7
Ka iP 05 44 AB.9
Alaska (ft = ,O t*).

2'25 Up i?I{P 05
Sk ePKP 05

i05
Gb iPnP 05
Um 1PIC 05
Kermad.ec Islands
(tr = ,o to),

sk 1(ss) 11

Ki eP 11
Aleutian Isl-and.s
(n = 5o to).

Up eP L4
Um j.P t4

26

25

25

25
09 57 5r,6
og 57 47.5o4

05

26 Ki 1P
Un iP

26 Up

Mariana Islantls
(ft = 9O to*).

iP

iP

tl 25 Um

25 Um

15 10

18 00

25 Up í? 19 56 56,5
1SKS 20 07 21
is 20 07 38

microns sec
S N 0,6 6
ME1.O18
If II 2,8 27
t{ z I,B 19
D = 9850 lm = BB*o.

Ki eP 19 57 05
eS 2A 07 D7

microns sec
S N 0,9 B
ME2,O16
M N 5,5 18
MZ2.O18
D=10OOOh=9Oo*

Sk ep L9 i7 17
ipp t9 57 25,4

eb i? t9 57 07,6
ipP 19 57 16,2

Um 1? L9 56 59.0
isKS 20 07 2'
is 20 07 4r,Ka eP L9 56 D5
1 Lg 56 56.7

Ind.1an Ocean.
h = 30 tiu (s!rcr).
Magn. = 6.0 (UprKi).

iP l.]-l429C
e 1LL439
e(rto) rL 17 49
iPKP IL I7 5]-,5
lPP T1 19 22
ipPP 11 19 50
1SIG TI 2L I5.4
isKS 71 24 3'
i 112610
iPrucP tL 27 54.4
i(ps) tr zg L7

microns sec
PK? Z 4,I 6
PIG 'Zt 0.4 0.6
??81.16
PPN]-/25
P? tzt o,,l 1.2
sIiP .Zt 0n2 0.7
sKS E 7.9 L2
SKS N I7 14
?rG<P Zt O.2 0.9
M84627
MN11024
MZ8819
(n = t35zo ro = r22\
eP Il L5 02
i(prcp) rt LT |z.e
i?KP 11 18 06.8
ip?IG 11 18 40
iPP
iSKP

It 20 45
11 21 19

c ont.

Ki



Up = Uppsalar Ki = Kirunar Sk =
Ka=

Ob= Góteborgl Um = Umeà

-20-

Skalstugan,
Karlskrona

]-964
May 26
cont,

Ki isKs 11 25 06
f ar27a2

mi crons sec
Pi<P E L.7 6
PTF N 2.O B
PKPZL9T
?K? Zt 6.7 1.5
PP E 5,6 9
PP N 8,2 10
SKP E 26 T4
SK? N 27 17
siPz428
sKP 'Zt 5,' I,5
SKS N 16 10
ME8119
MNB118
MZT4OlB(l = t4+50 rm = 1101.

sk i(prp) Lt 17 52,J-
1PKP tL t7 57.2
i?P II 19 78,7
1PKS I1 21 27.O

cb ePI(P 11 1T 46
ipPIQ lt Ie 22.2
i 11 19 OB,4
i?P It Ig 29"5
i 11 21 08.0

Um iP l.l-l443C
i 11 15 05.8i(rrr) rL 17 54,8
iPKP 11 18 O2,g c
ipPKP II LB 54.6
lPP LI ag 55"2
1PKS II 2A 26"7

Ka eP LL j.4 O7
i LL L4 I7.5
e(pi<p) 11 1? 41
lPK? T1 17 48.2
lPP 11 19 02,1
ism Lt 2t l.2.6
1PKICP 11 28 17.0

Sandwich Islands.
h = r70 tm (4ircbrun).
trfiagn. = 7 .7 (Up, Ki ) ,îhe surfaee wayes are
reuarkabJqr large,
considering the focal
depth. The diffracted p
is very elear espeeíally
on long-period records
and has a period about
26 sec. (prp) is
consistently of much
smaller anplitude than
PK? on t}:e Zr-record.s.
The shock ls of pronounced.
long-period character,

a964
It{ay
eont,

26 €.8. the surface waYes
have their largest
anplitudes among very
long periods. This
earthquake is interesting
also by the fact that it
was followed by an
aftershoek sequence,
unlÍke most shoeks at
intermediate or greater
depths.

Um iP 12 05 06.9
Panama (fr = Z5 tam).

Ki eP 17 72 L2
îien-Shan.

Up iP L4 50 57.5

Ki 1PKP 76 0I 70,7
Sandwich Islands
(ft = eo 1@).

26 Up iP 18 15 57.1

26

zo

26

26

27

27

Ki e?KP OO 02 2I
Sandwich fslands
(tt = t5o icn),

Up iPiCP 01 15 20.5
iSKP OL TB 47,0
IPKI(P oI 25 25.5
isP oI 26 t7

microns sec
ME0,g19
MNO.918
MZ]-.T18

Ki ÍPIc 01 15 35,6 C

ix 0r 17 4t,5i(src) or LB 4z.D
ÍPKS 01 18 56

rulcrons sec
?IQ Zr 0,8 l_,5
(srr) zt o,z 1.8
?KS E 0"7 6
PKS N 0.6 7
M E 1,4 19
MN1,5L9

sk ilK? 01 15 26,0
iP? 01 16 58,5
1PKS 01 18 47.5Gb 1PKP 01 15 15,?

.e OIt6Zt
Um iPI(P 01 15 28,.1 C

iPP 01 17 1g.g
e 0I26jl-cont. eont.



Up = Uppsalar Ki =

l-964
Ì{ay 27
cont.

_2L_

Kinma, Sk = Skalstugan, Gb
Ka = Karlskrona

l-964

- Góteborg, Um = Umeà

Um iP
ip?
eS

Ka eP
Tormosa (h =
Magn. = 5 17

90km=
Skagenack, 58.IoN,
Origin time = 06 48
?robably underwater
explosion.

D=440 1o=
Skagerrack, 58,1oN,
0rj-gin tj-me = OB 29
Probably underwater
explosion.

Um e Ol27
iss ot t4

Ka iPI(P 01 15
1P? 01 16

Sandlwich Islands
(n = tto lm).
ConcernÍng the phase
X at Ki, see May 2!,

iPKP 06 49
1PKP 06 49
ipPKP 06 50
isIG 06 52

mi crons
PIG ZI 0,1
sKP Zt O.3

sk i?r(P 06 49
Um i?K? 06 49
Sandwich Islands.
h=110u(K1),

Up IPI{P 10
K1 iPK? 10
Un iPKP 10
Sandwich fslands
(n = 5o tcn).

,5
o4
08.6
24"5

35 '650,7 C

18r 0
59,2

sec
0.9
212

40.3
41.6

I{ay 28
cont.

02 0B
02 0B
02 17
02 0B

40 h),
(up, ri).

27,9 n
3+.5
49
55

ì 7ur! I a

9. oqE,
74,

9. oqE.
29,

narked.
09 23. rr

n 27 Sk iP 04 75 04.8
Mexico (f, = 6o to).

27 up
Ki

Skagerrack, 58,1oN, 9.0%.
Origin tjme = 07 48 42.
Probably mderwater
explosion.

OB

OB

1@

OB

27

27

ulp
sKr+
GDT

Up i?I(P 09 16 o7,7
Fiji Islanas (h = 27O tm),

oB 46,9
09 01.9
o8 55,4

27 Ki iP 11 18 43,OSK 1? TI I8 27,6
Colombia (f, = t4O to),

27 Kl i?rc tg 20 5g,g
Sandwieh Islands
(tr = 6o tm).

28 Up 1? Kd-S

isg
esg
i?g
isg
D=190
ehe

l-7.1
54
L219
74.9'r .7o

4t I a

4402 08 4t.2 D
microns sec
zt 0.1 1,0
E 0.9 19
N I.5 T5
z o.9 18

02 08 19,1
02 t7 77

mi crons gec
zt 0.1 1.0
8O,57
E 1.5 18
N O.g 16

?95O I@ = ?1ào.
02 og 02

iS

Skagerrack, 58. lo$,
O:rigi-n time = 09 04
Probably underwater
explosion.

D-24O1@-
Skagerrack.
Origin time = 10 12
Probably underwater
explosion.

49
P
ilf
!I

M
M
iP
eS

P
s
M

M
D=
e?

L3
L3

10
10

g. oqE.
79.

05.6
74.7

ufF ise 06 5r t2,6
GET iPg 06 49 o7,7

iSs 06 49 3O.3

i2B.T$FG- o7 51 2t\Ì'- ebî iP; 07 4s rí.+ \I iss 07 49 17,5 l

-T,-= 

Tgo t@; T:F,

GDT-T-Pg
isg

_ D=190
K{.rS isn

iltA
30 25,O \
= I.7o, Ì
2! ?!'o I

09 07
09 07
09 05
09 a5
10. =
09 05
09 06

c ofrt r
Gb



Up = Uppsala, Ki = Kirunar

l.964
May 28

-22-

Slelstugan, Gb = Gdteborg, Um =
Karl-skrona

Sk=
Ka=

Umeà

Up iP 12 4+ L2,9
microns sec

MEO.517
MNO.7 18
MZO,9 18

Ki iP L2 44 52,I
eS 12 54 76

microns sec
sNo.7 10
ME0,6 I'
MNO.5 17
D = B40O tn = 75!e,

Um iP 12 44 35.7
is L2 57 54

Ka eP 12 47 5A

05 18 14,7
05 r8 ,o,7
05 19 22.6
05 L8 55.9
05 L9 27.r
05 19 40

Kurile Islands
(n = 5o to).

l?KP Og 23 rt.g
i?icP og 27 2g,o
ix og 25 75.2

microns sec
PK? Zt 0.1 1.1
i?KP Og 27 2t,5

Sandwich Islands
(n = 1o m).
X at Ki is unidentified;
it corresponds to X on
May 27, 01 15, and is in
both cases about 20 sec
earlier than the computed
1)D

Up iP IO 27 40,0 (

eS IO 76 03
mi erons sec

PNO.3 1
P20,77
M80,6l-7
M II 0.9 18
MZ0.g19

Kj- iP IO 26 44.9 C

eS LO 34 06
nlcrons sec

PNO,55
PZO.54
P zt o.2 L,5
SEO,77
sNO.t7
MEI.2 18
MN1.622
MZ2,B2L
D = 5?00 ]m = 51ào.sk i? Lo 27 L1.1 C

eb lP ro 27 5t,5Um i? IO 27 L7.7 C
1S LO 34 58Ka eP 10 28 00
i. 10 2g 05.0

Alaska (n = 5 tn).
Magn, = 5,6 (Uprfi.),

29 Ki 1PKP L5 04 75.6
$and.wich fslands
(tr = t-TO tm).

1964
May 29
cont.

Ki iP
SK iP
Gb lP
Um iP
Ka 1P

e

29 Up
Ki

Um

28

2B

Atlantie Ocean
(rr = 3O tcn),

Gb i?g 16
iSg 16

local blast?

ro 43.o
10 44.8

Up iP 16 28 27.O
Ki 1? 16 27 28,2

ipP 16 27 74,7
nicrons sec

pP Zt O.2 1.0
sk iP 16 27 55,O C

ip? L6 28 OL,z
Gb iP 16 28 54,7 C
Un iP L6 27 56.8 C

ipP L6 28 O7,O
IKa iP 16 27 46,0
Al-aska. h = 2J m (KirSkrUn).

29

28

28

29

29

Um iP

Ki 1P
Molucca ?assage
(h = 100 1o).

Up 1PKP 01
101

Ki i?KP 01
sk i?Í:P 01
Um 1?KP 01

rB 47 7L.4

27 4a 57.6

t, 29
cont.

Up e? Ot 44Ki iP 07 44
Sk eP 07 44
Gb lP 07 45Um e? 07 44
I(a iP Ot 45
Alaska (f. = t5 m).
Up iP 05 19

26 3B,I D
26 48,8
26 lg,4
26 77,9
26 28,6

54
01.5
2B
07.9
7A

20,o

ol,7



Ki = Kirunar Sk =
Ka=

-27-

Skalstugan,
Karlskrona

Gb = Góteborg, Um = Umeàup = Uppsalat

l-964
I\4ay ?9 Up

29 Up

Gb

Um
Ka

Fij i
29 Up

Ki
Um

Fiji
tt 29 Up

Ki
Fij i

29 Up
Um

70 up

70 Up

30 Up

to Up

29 Gb i?g
isg

local blast?

29 Ki

15 15 07,.8 C

T' 19 L6,7
L5 19 18.5

iP

1PKP 15 51 56,L
isKP 15 55 02.5

70 Up i?S 14 52 03
mi crons sec

PEO.77
PNO,54
?2L,57
P Zt O.3 0.5
P? 'Zt 0.6 2.O
SEO.B6
SNI,57
n[ E 6.8 18
MN1018
M z 9,4 22 

^D = 8100 lm = 7i".
Ki iP 14 41 75,6 C

is 14 50 25
iPs 14 50 48

microns gec
PEO,76
? N 0,5 6
P Z 1,8 7
? zt 1,7 2,o
s E 1.1 6
sN2"78
MElBI7
MN9,8T7
M22318
D = 7450 In = 670.

sk i? 14 42 08.8 C

ix 14 42 32,7
cb iP 1-4 42 35.O C

ix L4 42 58,5
iPP 14 4' 23.6

Um iP 14 4L ,2.5 C

i?P L4 44 25
is L4 50 57

Ka e? 144277C
ix L4 42 57,6

Japan (tr = 5o tim).
I\tagn. = 6.5 (Uprf:.),
lhe phase marked. X exists
at al-l our stations but
most cl_early at Sk, Gbr Ka"
It has the same pulse shape
as P and also same phase.
X could either be pp, whi-ch
woul-d. mean a focal depth
of about 100 lm, or P of
another shock in the same
looality t 24 sec later,

Ki iP
Sk e?
Um iP
Japan (h =

Ki i?

l.964
May
c ont.

Sandwich Island.s
(n = teo t.*).

iPK? LB 5' 27,T D
microns sec

PKP Zt O.l_ O,5
1PKP TB 

'7 
76,2

epPI{P 18 ,5 54
i?KP 18 57 t4,5
1PKP IA 53 76.9
ip?IG IB 55 5,,I
i 18 56 00,6

Islands (h = 6to t@).

1PKP 19 oo 44,7 D
microns sec

?KP Zt O,2 J-.7
isKP 19 ol 08,1
iSKP 19 07 LB,2

Islands (tr = Oro to).

1?KP Ig 20 27.4
isl{3 Ig 22 45,2

Isl-ands (fr = 6tO nn),

)-l
iP

2r 07 22,4
2r 07 03,4

70 Up iP O, 28 1B,B
Ki iP 03 27 27,7

microns sec
P zt 0.1 1,0

sk iP 03 27 50,1Gb iP 07 28 to,5Um iP 07 27 j2,3
is 07 35 +BKa 1P 05 28 42,G

Alaska (f, = f5 tm).

D

iP

a-H

06 10

06 16

07 L9

26.8

08,B

54

l4,2
59
79

to 17 70 57,5
r7 7r t2
17 31 16,7

60 h).
17 75 54,7

ll

c ont.

eP

iP
e??
iS

L4 42
74 44
14 5t ll

e ont,
70



Up = Uppsala, Ki

_24_

= KÍrunal Sk = Skalstugant
Ka = Karlskrona

Gb = Gdteborg, Un = Umeà

1964
May
c ont,

ll

to sk iP
Mindanao (h

70 up
Ki

7L UP

17 16 ].6.6
= 90 1m).

22 45 05..3 C

22 44 11.0 C

um i(rt rt )
Ka i?

iX

or Lg 44.4
00 51 59,t C

01 01 20.9
Kurile IsLands
(ir = 5-o l@). ,
tvlagn. = 7,4 (Uprf:-).
Ihe S-wave spectrum is
reroarkable for at least
two reasons: r) trre phase
mnrked X appears clearly
on aLJ- Zt recordsl it is
probably an Sr but
definitely later than the
long-period Sr ind.icating
a later onset of short-
period components of S;
2) S on the long-period
records is inmediatelY
followed by waves of long
period., in the range of
3O-60 sec.

or 07 45.L
microns gec
Zt 0,1 0.5

01 0? oo.o
ryicrons sec
Zt 0.1 1,O

Ot 07 ZO,5

= 30 h).
5.9 (uprri).

l964
May
cont.

3I

1V

i?
mi crons sec

? zt 0.1 1.0
sk i? 22 44 7B,O C

Gb iP 22 45 r7,2
ipP 22 +5 27.7

Um iP 22 44 39.7
Ka i? 22 45 28.0 C

ipP 22 45 34,-6
Alaska. lt = 25 hn (GbrKa).

i? oo 51 57,5 C

is 01 0o ,5
ix 01 oo 58.5
iPr?t 01 19 46.9

mi crons sec
P E 3.8 3
PN7.13
PZ,L6t
P Zt 0,8 0.5
SElBl-4
sNl-114
PrPr Zt 0.1 1.5
M83420
MN5020
M25720
D = ?600 Im = 6É0,
i? oo 50 51.6 C

eS 0O 59 00
jJ( OO 59 14,9
e?t P! OI 20 05

mlcrons sec
? E 4.47
? N 4.7 B

? zr7 9
P Zt 3.7 l-, o
SE1811
s N '1,5 10
ME4IL7
lIN6620
M Z, 100 18
n = 6850 1s = 6$"
iP 00 51 27.6 C

ix 01 00 17.9
ipt?r OL 19 52.3
iP 0o 51 58.8 C

eX 01 01 18
i? 00 51 11.7 C

i?P OO 51 76
is oo 59 47j.x oo 59 52.1
e OLI924

I ufie eSn o7 40 48
iSg .--- O7 41 21 i,B

tI UP

Ki

Um
Japan
Magn.

iP

P
iP

P
iP
(ir

Kt-
uÈP
K+R

isg
iPg
eSn
isg
D=52O

27,4
70.2
09
73,9

4,7o.
00, ?s(r+ ise

07
a'l

^nvl
t\n

i@
07
o?

47
t9
40
4O

43

+
7

"r

=
+

SK

Gb

t- 680 in - 6,10,
Northwest Russiat
67 ,loN r 72 ,5o8,
Origin time = 07 38 OO.
Explosion?

7L Up iP lO 35 06,5
i?c? IO 75 4O.7

microns sec
P Zt 0,1 r.2

Ki iP ro 34 L2.9
Un iP LO 34 78.3

iPcP LO 3, 26,9
Ka iP LA 35 7O.A
Kanchatka (h = 110 I@).

cont.

Un
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a _25_

Up = Uppsala, Ki = Kirunal Sk = Skalstugan,
Ka = Karlskrona

Gb = Góteborg, Um = Umeà

1964
It{ay 3l

71

Um lP IO 41 47,2
Domi.nican Republic
(rr = ao m),

Up iP L7 29 77.1 C

i tt 29 40.6
Ki iP L7 29 ]-7,r

microns gec
MEO.4L2

Um ip 17 29 ZI.9
Ka i? 17 29 5l-"3
Kansu, China (fr = 5O tm),

7L Up
nlerons sec
E 1.8 23
N A,6 20
z L,6 20

microns sec
ME2.O27
MNI,720
M 25.5 23
iss L7 53 72

Hebritles Islands
= ?O ]o).

M

M

M

Ki

Um

New
|\n

Marlms 3àth
AprLt 2J, 1965



!
Seisnological Institute

Uppsala

Uppsala
Kiruna
Skalstugan
06teborg
Une&
Karlskrona

t

1964
June

ll

ll

lj v" hi,i)

SE I SMOLOG I CAI, BUILET IN

UPPSALA, KIRUNA, SKATSTUGAN, 00TEB0Re,

UME"[, and. KARISKR0N.[

Up
Ki
sk
Gb
IIn
Ka

lrgl^*.5 ,N,
67:50.4 ' N,
6r:14.8 

' 
N 

'57:4r.9'Nr
6r:48.91N,
56"0g. grt[ r

L72r7.6rE;
20:25.0t8i
12:16 .8,8 |
11:58.?'Et
2O:r4,2tE',
tl"tr.5'E I

h=14n
6=))Om
h=580n
h=66m
b=16m
h=11 n

J U N E 1 - 
'0t 

l-964
a a a a a a a a a a a a a a aa a a. a o

un e(ss) o5 2) 29

Ki iP 04 46 2O.7 C

Ki iPKP 06 21 42.4
sk iPK? 06 2t 

'1.8Un IPI(P 06 2t 48.8
New NebrÍtles Islands
(h = teo u).
IIp iP lL 26 5]-.2 C

Iip iP LL 51 o4.7 c
Ki ÍP 11 t2 r9..1
sk eP IL 12 54
Um iP LL t2 19.8
Ka iP IL ,t 26.9
Kurile Islanils (tr - 1O tn).

un 1PKP It t6 17.8
Tonga Islands (tr = 4O icm).

Sp iP 16 15 5L2 c

IIp iP LB 42 L6.t r
microns gec

P Zt 0.1 0.6
Ki iP 18 41 

'1.Osk iP L8 42 06.7 D

cb eP 1842 41D
Um íP 18 41 5L.2 n
Ka ÍP 18 42 r7.8
Japan (n = 1o tn).
At Un (a^ntl perhaps UP) the
clear clilatation seems to be
preceded. by a snall com-
pressionl whereas at Sk and.
Gb only the tlilatational
notion can be sé€rlo Such

cases, which are quite
frequent 2 càÍr easily
account for so-cal-Ietl
rrinoonsistentrt first
P-wave motions.

Up iP L4 06 tl.B
Up iP L6 19 1o.5

is L6 27 t8
microns sec

P Zt 0.1 l.o^
o = 6650 km = 60".

Ki iP t6 L8 15.7
ES L6 26 LT
eSa L6 to 50

microns sec
P Zt 0.1 1.0
sN0.48
ME0.6L7
MNO.720
M Z O.7 L5.'
n = t!00 kn = 51".

sk iP 16 19 o1.o
un iP L6 L9 Ot.B

is t6 26 5'
Ka eP L6 19 59
Alaska (tr = t5 tcn).
Magn. = 5.6 (Uprxi).

Up eP L6 ,9 48
ipP L6 t9 52.O

Ki eP 16 tB 56
i 16 t9 2O.'

sk eP L6 t9 20
Um iP 16 t9 25.9
Alaska. h = 15 kn (up).

Up eP 20 5, 44
Jàpan (b = 4o trn).

L964
June t
cont.

cont.



-2-
Up r llppsalal Ki = Kin:nar Sk = Skalstugan, Gb

Ka = KarLskrona
= 06teborgr Un = Umeà

1964
Jr:ae 2 Ki

P
Sk eP

ipP
eb e (P)

i(pP)
IIn í?

ipP
1S

Ka iP
ipP

Alaska. [ =
0b rUnrKa) .

Un iP

microns sec
'Zt 0.1- I.5

14 r, 18
14 tt 21.6
t4 14 05
14 L4 O9.O
14 tt 2L.1
t4 r, 2r.L
L4 2L L2
14 14 IL.t
L4 L4 I5.7

20 kn (UprSk,

17 56 L8.4

L964
Kí ÍPKP 2t tL 24.7 June

ipPKP 25 tI 46.4 cont.
Un epPICP 2t 11 51
New llebrid.es Is1and.s n

h=g0m(ri).
Up tP 02 ,9 26., n

microns sec
P tzt o.2 0.6

Ki iP 0259L7"6D
is of o7 27
ísS 0l 08 l-5

microns sec
P Zt 0.1 1"0
s E 0.4 9 rt

M80.6t7
MNO.1 18n
MZO.7L7
D = 6700 km = 60à".

sk iP 02 ,9 4O.7 D rr

isP 0, 00 21"8
IIn iP 02 59 ]-?,t D

ipP 02 ,9 45
1S Ot 07 22
isS O, 08 07 rr

Ka iP Oz 59 ,5.4 D

Burma, h = 110 m (rirSkeUn).
Maga. = 5.9 (uprKi)" n

Ki iPS 10 46 00"5 t'

iSe Lo 46 t6B,
g = J00 km = 2.7-.

This anct the following fou::
events are exPlcsions
(probably und.erwater) off
the Norwegian coast r N-NMIÍ
of Kinrna.

Kí iPg 10
iSe 11
D=29Okn

Ki iPe 11
iSe 11
D=270kn

59 57,5
oo ,0A9
= 2.6" .

oo 54.9
oL 26^7
= 2,4".

Ki iPg t2 15 ,9,o
iSg :.2 L6 1I^t
n = 280 kn = 2.5".

Ki iPg 12 24 r9.o
iSg L2 25 ,o^7
a = 2JO km = 2.4-.

Iip iP L4 tt 49.1
ipP 14 It 52.5

microns sec
pP tzt O.1 1.O

Ki iP 14 12 55.4

sk iPI{P OO t5 28.2
Um 1PKP OO 1r 19.0

i oo t5 22.O
Kernadec Islands (tr = 1O tcn).

Ki iP
Fonnosa (h

Up iP

Up iP
iLgl

P
M
M

T[

Ki iP
e

M
t{
M

sk iP
Un iP

1S
iss
itsl

Ka i?
Hínttu Kush

IIp

,

, Um iPKS
Tonga Islantls

17 00
= ,O kn).

18
(tr

oL 5' 41.1 C

= ,O kn).

02 L7 2L,24

4

M

t{
t[

Ki iP
eS

of 04 42,8
o, 18 06

microns sec
.zt 0.r 0.5
E l.tu
N 1.1 18
7, 1.0 20

of a4 54.1
o, 17 54

microns gec
E 0.8 Ll
N O.7 r'
7r 1.1 11

of o5 o9.9
01 04 42.2 T
ot Lo 47
ot Lt 27
o, t7 ,1
of 04 46.9

(tr = 1O tn).

microng sec
E 0.6 2r
N O.7 22
7' 1.4 2I

04 4l ,o.9
04 52 04

microns sec
80.79

cont. cont.



up = Uppsala, Ki

t964
June 4
cont.

Ka

= Kirunar Sk =
Ka=

Ki microns sec
s N o.1 7uEo,920
MN0.6 16
MZ0.Bt6
D = 95OO km = 8É".

sk iP 04 4L 28.4
Un iP 04 4L t9.B Cís 04 52 r5eScS 04 52 t5
Mexico (h = zO tm).

Góteborg, Um = Uneà

value (see Bàth & Lopez
Arroyo, Geofisr puî& €
app1,, 56261-92, L961).

Up iPKP OI 22 54.0 c
Kermad.ec Tslands (h = 1O tm).

Up iP 02 44 12.0 c
ipP 02 44 24.2

microns gec
P Zt 0.1 0.6

Ki iP 02 41 59,1 C

rnicrons sec
P Zt 0.1 !.2

sk íP 02 44 2B.O
Um iP 02 41 59.4 c

iPP 02 45 11.2
ilgl 02 ,8 17

Ka iP 02 44 25.O
Sinkiang, China.
h = 60 tcm (up).
Magn. = 5.8 (uprXi).

04 Lr 54.7
04 rr 2t,1
04 11 52.0
04 tL 16.8
04 rL 46.5

Bonin Islands.
h = 40 tn (un).

Ki iP 04 5L O7,+
North Atlantic Oceart
(tr = 1O kn).

Un iP OB 48 25.9
Kurile Islands (h = ,O km).

-t-
Skalstugan,
Karlskrona

Gb=

10 28 14.6
LO 2B 11.7

microng sec
MEO.B20
MNO.B20
M ZI.r20

Ki EPS . TL 45 
'4ml-crons sec

ME0.BL9
MN0.820
MZL.t20

New Britain (h = )0 km).

n 4 Up iP L9 47 OO.2
sk iP 19 47 41,9
Un iP L9 47 41.9
Greece.

Sk iPg
isg

t964
June
cont.

ll

tl

Up

5UpiP
Ki iP
sk iP
Un iP

ipP

Up iP oo L7 24.7
is o0 21 48
ÍSa OO 22 06

microns sec
M80.922
MN1.1 22
M20.715
D - 29OO km = 260.
iP 00 18 oB.5
eSa 00 24 10

microns sec
MEO.B11
MN0.6 11
MZO.9t1
eP 00 18 02
eP 0o 17 41
i 00 18 12.2
eS AO 22 21
íSa OO 22 58
iP 0o 17 11,4
iPP 0o r7 54.6

iP 10 oo ,7.7 c
ipP lO OO 42.2
eS 10 0B ,8

microns sec
pP Zt 0.1 1.1
M80.420
MN0.518
M ZO.5]-9I = e6oo-kt = iYbo,
iP og ,g 42.8 c
eS 10 07 O,

rnicrons seo
P Zt o.2 1.o
s E o.4 11
sNo.49
MEo.6L7
MN0.820
M 21.4 19
I = léoo k^ = í2o
iP 10 00 09.0 c
ipP 10 O0 1'.5

Ki

Up

Ki
SK
Un

Turkey (tr = 1O tcn).
The group velocities of Sa
are 4.7L knf sec (up) t
4.6T t<n/sec (iri), 4.61km/sec
(Ur), ir€. somewhat higher
than a typical continental

cont. cont.

SK



up-

t964
June
cont.

Uppsalae Ki = Kinrnat

1964
Um iP 10 00 11.5 C June

ipP 10 00 16.5 cont,i 10 oo 11.9is 10 07 58
Ka iP 10 01 OL., C

ipP 10 01 06.5
Alaska. h = 20 kn (tlprSkrUm,
Ka) . Magn. = !.8 (ri ) .

Ka iPg 11 07 16.5
iSg 11 07 44^0
n = 21O km = 2.1".

Southern Baltic.
Probably explosion.

Up iP I, 06 4O.0i v 06 47.7i(sn) rt rL JB.4Ki íP L' 07 r9.9
iPP I5 07 55.O

Sk eP 1, 07 LB
ÍPP tt o7 51.r

IIm iP Lt 06 5r.t c
iL,g1 Lt 14 56
i lt 15 1O.7

Ka iP L, 06 14,8
Caucasus (tr = 10 trn),

Ka iPg L4 06 2O.2
iSg L4 06 48^6
a = 2{O kú = 2.2".

Southern Ba1tic.
Probably explosion.

íP L6 21 22.7

sk e(P) 18 10 42
esg LB 11 05

-4-
Skalstuga.n, Gb = Gijteborg, Un = IIneà
Karlskrona

Sk-
Ka=

Ki rnicrons sec
M80.6t7
M N 0.9t9
u zL.419
D = 6050 km = 54È",sk iP 22 L6 46.9 C

ipP 22 L6 ,L.O
un iP 22 t6 48.1 C

is 22 24 44
iScS 22 26 34

Ka iP 22 L7 17.9 C

Alaska. h = 15 km (UprKit
Sk). !úaen. - 5.8 (uprri).

Up iP OA lt 25.O
í 08 14 2O.'
is oB 19 27.o

microns see
P Zt 0.1 0.5
s zt 0.1 0.5

Ki iP oB Lt tr.8
sk iP oB Lt 49,6
Urn íP OA It zL,t

i 08 r, 27.4
Ka iP Oa \, ,o.4

i 0B rt 1r.L
Hintlu Kush (tr = t7o tcn).

5

,

Ki

iP 22 l7 L4.4
ipP 22 L7 ].B,2
eS 22 25 1t
iScS 22 27 05

microns sec
Pt{o.2 1
P Z 0.4 t
pP Zt O.t I.0
M E O.5 18
MN1.1 2L
M Z, 0.6 19
ll = gioo-ko_ =-'620.
iP 22 L6 t9.7
ÍpP 22 L6 21.2
eS 22 2t 57
eScS 22 26 OB

microng sec
P Zt o.2 1.0
pP tzt O.4 1.O
sNo.1 8

Up iPP L9 29 24
ePKS 19 50 27

microns sec
PP N O.2 t
PKS E O.1 4
MEL.225
MNL.422
M 7, 1.7 25

Ki iPKP t9 26 59.5
iPKS L9 

'O 
26

nÍcrons sec
PKP Zt O.1 L.5
PKS E O.B 7
PKS N O.5 7
M81.4T9
MNO.8 18
M Z 2.O 18

Un iPP 19 29 28
iPKS t9 to ro
1PPS t9 4t 20

Easter Islancl (tr = 1O tn).

KÍ ePn A, ,6 ,6
iSn 05 57 21.2
iSe 05 17 4t^B
a = !2O ]s6 = J.8".

Probably northwest Russia.
OrigÍn tj.me = 05 t5 ,6.
Explosion?

iip iP 15 01 00.7 D

IIp

ll

cont.cont.

Ki.



-)-
Ilppsalar Ki = Kirunar Sk = Skalstugant

Ka = Karlskrona
g! = Góteborg, Un = Uneàup=

Lg64
June
cont.

Up ipP 15 01 1r.1
Ki iP L5 OO 22.'

ipP L5 OO 14.7
sk iP 15 oo 54.9
Gb eP 15 OL 25

epP 15 OI t6
Un iP 15 OO 19.O

ipP 15 00 50.5
Ka iP 15 01 19.8

ipP 15 OI t1,B
Japan. h = l0 km (UprKit
Gb rUneKa) .

Up iP 20 4L ,4,4
í 20 4L 55.2

nicrons sec
P ÌZt 0.1 1.0
M ET"J2'
MNL.t2l
MZl-.520

Ki iP 20 4L 07.6
e 2046LT

microns sec
M E 0.9 l'
MN0.8l-7
M Zl.6t6

Um iP 20 4T 29.8
iPa 20 45 55

Kurile Islands (tr = 1O fm).

Up 1PKP 02 45 0o.5 D

cb ePI(P 02 45 15
Ka iPKP 02 45 L1.B
îonga Islands (tr = 550 tcn).

Up iP 04 1t to.B
Ki iP 04 52 17.7
AleutÍan Islands (fr = Z5 tn).

Ki iP
Turkey.

Ki íP

Up iP

Op iP
Ki iP

ipP
Un iP

ipP

1 oAÀ

June
cont.

9Gb
IIn

eP 02 1B t7iP 02 19 19.8
eS 02 44 t2
e 024502^
Y = JJOO km = 29È",
(tr = 10 t<m).Spain

Ki eP
Um iP

ipP
Alaska. [ =

Up iPK?
Un iPKP

09 13 28
09 1J 56.9
09 14 O9.L

50 km (ur).

21 26 5O.2
21 26 r9.4

Mariana Islands.
11 = 22O tcm (ri run).

t{í
. macrons sec

ME0.8L4
MN0.7 I'
M ZL.rrl

Up 1PKP 09 t1 48,6
i 09 L1 54.4

microns sec
PKP Zt 0.1 0.6

sk 1PKP 09 L1 41,O
Gb ePKP 09 L1 58
Ka iPK? 09 11 59.L

Up iP 18 05 15.5
microns sec

P Zt 0.1- 1.0
Ki iP 18 05 04.9

microns sec
P 'Zt 0.1 1.0

sk iP LB 05 29"7
Un iP 18 05 04.6

i 18 05 10.1
Ka iP LB 05 25.9
Tibet (h = 70 kn).
Magrr. = 5.7 (up,fi).

Ki iPKP L9 t2 48,7
sk iPKP 19 1t OO.2
Un iPKP 19 t2 48.6

í L9 
'2 '5,5lVew ilebrid.es Islancis

(fr = 5O tcn).

Up iP 20 01 40-5
Ki iP 20 0l ,B.B

microns sec
P Zt 0.1 0.8

sk iP 20 OL 5t.O
Un iP 20 01 tI.L
,lava (h = 8o kn).

Up iP 22 29 ,4.1
ipP 22 tO 27.I
iPP 22 t4 LO

iSKS 22 40 LB
is 22 40 5B
esS 22 42 14

microns sec
P fzt o.2 r .o

t0

10

10

L6 55 21.2 C

rB 20 47.'

L9 LL 28.5

2t 06 tL.z
21 05 4t.o
25 06 16.2
2t 05 lr.t
2t 06 5L,t

10

cont, cont.

10



UB = UPPsala, Ki =

6-

KÍrunar Sk = Skalstugant
Ka = Karlskrona

Gb = Oóteborg, Um = Umeà

L964
June 10 Up
cont "

Um

Ka

r10up
Ki

cont.

nicrons secz o.t 4
E 1.1 4
81.05
NO.44
E 1.7 22
N 1.9 21
z 2.2 r7
10650 km = 96").

22 29 16.1 C

22 tO It.1
22 1' 1r
22 19 56
22 40 22
22 4L 19

microns gec
20.84
zt o.1 1.0
zt 0.6 1.1
E 1.7 7
N1.05
N O.7 7
E t.t 2L
N 2.6 2t
24.92r^
to2o0 km = 92").

22 29 58,5 C

22 tO 25.1
221010c
22 14 t9
22 29 42.1 C

22 10 04.6
22 tt 29.2
22 40 06
22 41 45
22 tO O1.9
22 tO 28.6

Ki iPKP LL L4 O7.5
Sancl.wich Island.s
(rr = 1o tcrn).

Up ePS L7 29 55
microns sec

MEr.920
MN2,62T
M Z t.2 20

Ki e 17L95,
eSKS 17 26 21

microns sec
sKS E O.5 B

M E 2.9 2L
MNl.I 2L
M 7' 1.2 20

Un iPP L7 20 22
iSKS y7 z6 15
iPs L7 29 27
i(ss) L7 15 t9

New Guinea. (tr = 20 kn).
Magn. = 6.L (uprfi).

Ki iP L7 t6 18.2
Alaska (tr = 1o tcm).

Ki

Taland Islands'
h = I5O tn (UprKi):
Magn. = 6.4 (UprKi).
pP-P fron IIP ancl Ki suggest
a d.epth of L15 km, whereas
sS-S frora the same stations
would give ll0 kn. The long- tf

period. records show between
S ancl the fund.anental surface
waves trains of higher-mode rr

surface waves (or shear-
coupled waves), which are of
intérest considering the Pathrrr
although theY aPPear as more
or less d.iscontinuous Patches
of wave trains.

2t t, 22.7
2t t4 26.3

Ki microns sec
M E O.4L4
M N O.5 L6
MZ0.5L5

Sk eP 25 t4 56
i 21 t5 36.L

Um iP 2t t4 54.1
Ka iP 21 55 58.4
Alaska (h = lo kn).

Ki iP 01 20 24.6
microns sec

P Zt 0.1 !.5
Um eP 01 20 54
Ka iP 0t 21 5L.2
Bering Strait (tr = 1O tcn).

LO 26.1
L2 4I.2

L964
June
cont.

10
PP
SKS
S

S

M

M
M
(l=
iP
ipP
ePP
eSKS
iS
esS

P
E
pP
SKS
SKS
c

M

M
M
(l=
iP
i
eP
e?P
iP
t-
iPP
iSKS
isS
iP
't

11

tr 11 Un iP
i

o4
04

11

t1il

SK

Gb

11

11 Up iP 18 04 47.4 D

liraian Ocean (rr = 1o t<m).

D

D
l1 Up iP

Ki iP
sk iP
um ry
Japan (h =

LB 4t 24.9
18 42 50.O
LB 41 zL.O
18 41 04.8

JlO km).
iP
LE 11 úp iP 19 12 O1.7



{Ippsalal Ki = Kiruna,

n

Skalstuganr Gb = Góteborgr Un = IImeà.
Karl-skrona

Sk=
Ka=

IIp =

L964
June

]-964
June
cont.

1211 Up
Ki

SK
Un

iPKP 2L 45 44.0iPKP 21 46 
'8.9 

C

ipPI(P 21 47 tL.2
microns sec

PKP Zt O.2 I.O
iPKP 2t 46 48.9íPKP 2L 46 

'L.7e 2]-5926
iss 22 05 2I

Ki iP L6 OB 17,4
is 16 rB 48
eps L6 L9 49
e 1620rt

microns sec
P Z 0.4 6sEo.t7
MEO.5L'
M N O,1 L6
MZO.7J.5

sk iP 16 oB 59.4
Um iP 16 OB 42,2

i 16 oB 44.r
iPP L6 t2 LO.2
is 16 18 59
eps L5 L9 54
isS 16 20 20

Ka iP L6 09 A4,2
Philippine Islands.
h = 180 tcm (ri-run).
Magn. = 5.7 (ri).

Up iPK? IB 10 42.6
r(sla(P) LB 4L 14.0

microns sec
PKP IZI T.2 0.6

Ki iPKP 18 10 21.1
isK? 18 

" 
OB.0

microns sec
sKP Zt 0.r 1.2

sk iPKP tB 10 t6.L
isKP LB 11 2L.B

Gb ePK? 18 tO +6
e 18r050
e 181054

Un iPKP LB tO 29.8
i rB ,r 5o.4
isKP IB 1t I7,L

Ka iPI{P IB 10 5O.1
i 18 to 51.6
i 18 1A 59.6

South of Fiji Island-s
(rr = 650 tn).

Ka iP 22 22 t4.B

Ka iP OL 24 08.6
Alaska (tr = 1O trn).

Up iP 02 21 15.,

11

Sand.wich Island.s.
h = ItO Xm (t<i-).

Up iP 22 )O O9.5
Ki iP 22 29 26.5

i(pp) 22 29 to.zsk iP 22 29 
'9,7Gb iP 22 10 L5.6

Un iP 22 29 5L.9
Off northern California
(h = 10 kn).

Up eP Ot 27 1L

Up eS 07 55 51
microns sec

M E O.1 7
MNO.71r
M20.9 1l

Ki
microns sec

M E 0.5 I
M N O.1 Lt
MZO.trL

Un iS 07 ,6 57
i-LgI 0B o0 46

Turkey (rl = 1O tm).

Up ePS Ll 18 0B
microns sec

M 81.1 20
M N 2.420
M 7' 1.2 20

Ki
microns sec

MEL.920
MNl-.720
M 22.520

Um iPP 1I 08 41
isKs 11 14 51
iPs tL L7 19
iss LL 21 44

New Guinea (n = l0 km).
Magrr. = 5.9 (uprKi-).

up iP t6 o8 54.2
i 16 08 56.r

rr

T2
L2

I2

L2

L2

tt

L1

Lt Up eP of to t6
il,gl oi 17 47

Ki eP of 10 5,
i o1 1T 28.Lll

cont.

T2
cont.



-B-

Ki = Kirunar Sk = Skalstuganl
Ka = Karlskrona

Gb = Oóteborg, Un = UmeàUp = Uppsalal

L964
June 11 Ki
cont.

L964
June
cont.

Caucasug.

Up iP 04 tI to.9
i 04 tL 4o.2

microns sec
M80.622
M N 1.0 20
M20.9 18

Ki iP 04 ,o 17.4
eS 04 tB 29

microns sec
ME1.l 20
MN0.820
M Z r.8 2J-^
n = 6150 km = 57".

Sk eP 04 tL L4
Gb eP 04 11 52

e 04t2oo
e 04 1205

Um iP A4 tI O5.2
i 04 J1 11'1
eS 04 ,9 22

Ka iP 04 tt 5r., c
Aleutian Islands (tr = 1O tn).

It Up iP
iPcP

K]. LY
Sk eP
Un iP

i(rcr)
Kurile Island.s

^^68.1"N, jr.l-tr,.
Origin time = 07 19 O0.
Sxplosion?

Up iP 08 ,5 1B.B
íPcP OB 3, ,6,7

raicrons sec
MEl.l 22
MN1.422
M ZL.42T

Ki iP 08 15 2O,7
i(pcr) oB t, 41.o

microns sec
MET.2 18
MN0.8 19
M Z 2.t L9

Sk eP oB t, 54
Un iP 08 t5 L5.5

lPcP AB 15 14.2
Ka iP 08 t5 21.4

iPcP OA 15 4O,5
Andaman Islands (tr = 1O t<ra).

08 ,B 
'0.1 

C

0B ,B 58.0
o8 t7 42.4
08 18 18
oe tB ot.,
o8 t8 12.O
(tr = 1o tcn).

o8 t9 tr.9 C

microns sec
M E O.t I
MNO.29
M20.4 10
iP o1 to 28.7 C

ir,sl of te L7
i ott9lL
iP of ,o oB.,

Lt

r1Um

Ka

tt

Lt Up eL 06 01
microns sec
E 0.4 20
N O.8 2A
7r 1.0 20

06 01
nicrons sec
E 0.6 20
N 0.5 20
7, L.t 20

New Guinea (U = JO kry

L1 Up

Ki

sk
Gb
Un
Ka
Kurile
Magn.

P
iP

iP

v
iP
eP
iP
iP

nicrons sec
zt 0.1 0.8

08 ,8 48.2 C

microns sec
zt 0.1 0.8

oB 19 24.1
o83917c
o8 t9 10.4 C

o8 ,9 58.4 C

M

M
M

Ki eI,

M
M
M

@ r.rR iPn
i(sn)
isg

20 O4.1
20 59.8

o7
o7

Islands (n = 1o tcn).
= ! .8 (Up,I!i

series of five events on
June lJr probablY
underwater exPlosions.
The agreement between the
read.ings is not quite

SKA

UùlÉ

iSe a7 2t ,284W
iSn
iss

St<ageilacn, ,8

07 2L 44.8
o7 22 24a4

Northwest hrssiat
cont. cont.



Up = Uppsalal

Lg64
June 11
cont.

-9-

Ki = Kirunar Sk = Skalstuganr Gb = Góteborg, Un = Umeà.

Ka = Karlskrona

L964
satísfactory. At Gb the June l,
largest anplitudes are to cont.
be found. in Pg.

10 44 17.8

SKA ePs TO 4' 
'Lffi

GOT íPe LO 42 2O.7

$I 9-8.
49.

Lr t7 27
11 1

gosi
l-. .-

Up iPKP 11 54 OO.4
i 1l t4 06.0

Gb ePKP 11 ,4 10
Ka iPKP LI 14 O9,9
Kermadec Islands (fr = 1O tcm).

Ki i 17 46 2O.B
ipP LT 46 tA.B

microns sec
pP Zt 0.1 L.j

sk eP t7 46 4r
ipP LT 46 56.L

Gb eP L7 46 45
ipP L7 46 59.4

Um iP L7 46 16.2
ipP LT 46 12.,es LT 54 15

Ka iP IT 46 3L.7
í 17 46 16.0
ÍpP tT 46 4e'I

Burma. h = 60 kn (uprKi,
SkrcbrUneKa).
Complicated. P phases on
Zr. The phase interPreted
as pP has an anplitud.e
whích ts 2-7 times tbe P

amplitud.e otr Zt ,

'lrîz*
10 4r

,
02

T' Up i? 20 51
Ki iP 20 52
Sk eP 20 55
Um iP 20 52
Kurile Islands (ft =

ePKP

M

M

!2.7 D
24.8 D

o1
46,6
!0 kn).

L1

Skagerrackr 58
Origin time =

11 Sk ePP L4
Um iPP 14
Solonon Island.s
(h = 4?o kn).

@un

Lt up 22 5L 20
microng seo
N O.9 2'
7, 0.7 2L

mierons sec
M E o,1 18
MN1.022
M Z 1.4 19

Sk ePKP 22 5l 14
Gb ePKP 22 5I t2
Un ePKP 22 5L 09

i 22 51 2l..4
iss 2t t2 55

Ka iPKP 22 ,t ,I.8
Kermadec Island.s
(h = 90 kn).

I5 Up iP
Um iP
Alaska (tr = 1O

Up eP OL 07 41
Ki iP oL 06 ,5.7
IIn iP 01 07 18.1
Kurile Islands (h = 40 kn).

Um

Ka
iLsl
iLel

t
t
1
1
?

1
1

I

LL2

L2.6

h_r1É_N, 9-8.

Ki
o9
L1

iiL
o9

20
20

02.

29
09.o

Up iP
l_

ipP

14 to tt
I

t7 46 22.5
L7 46 27.7
L7 46 19.6

microns sectzt 0.1 0.6
zt o.2 o.7

r7 46 L8

2t t3 o7.o
2t t2 42.2
kn).

14

P
pP

Ki eP

Í t, 1r.6
W

KLS e(P") 11 16 16
11
{

1I

cont.
L4 Up iPKP oL ,9 tI.,

KérmacLec îslanas (h = JO kn).
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Ki = Kirunar Sk = Skalstugan,
Ka = Karlskrona

Gb = Gdteborgr Um = UmeàUp = Uppsalae

J-964
June 14 Up

L4 Up

Ki

iP 09 14 14.0

i? L2 2t 01.5 D
is L2 25 2e
i r.2 25 t'

microns sec
P80.64
PN1.46
P Z 2.2 7
P tzt o.2 0.6
s E 6,6 I
S N 8.7 B

M E 5.LL7M N 7.' 17
M25.7 l'
D = 2850 km = 2*o.
iP L2 2L 

'5.4 
D

is L2 27 02
iSa L2 27 5,
i 122912

nicrons sec
PN0.44
P7,0.47
P Zt O.2 1.0
s E 1.4 B

M EII LT
M N 6.8 15
M29.4t5^
D = J50O km = ,!+".
iP 12 21 4r.1 D

iP L2 2L OB.O D

iP 12 21 21.9
f 12 2t 

'9.2i t2255r
is L2 26 Ot
iSn 12 26 49'-4
iP t2 20 41.8

t964
June 15 Ki iPKP oo r, ,L.7

Turkey (h = 10 i<n).
Magn. = 5.8 (UP rfi ) .
WeLI develoPed. hj-gher-nod-e
surface $l'&v€s.

Sandwich Islands
(h = 5o tn).

L5 Up iP OO 17 ,8.6
eS .OO2735nl-erons sec
P 2A.77
P Zt 0.1 1.0
s E o.4 B

s N0.6L0
M E 6.L 20
MNlll-9
M Z 7.r 2r^
n = 8!00 km = BO".

Ki iP 0o 17 17.9
ePa OO 2t 54
15 OO 27 40

microns sec
P E 0.7 7
PNO.27
P Z 1.4 8
P Zt o.2 L.5
sE1.711
sN0.911
uEtB22
MN112l-
M Z 2t 21^
n = 8t0O km = BO-.

Sk eP OO 17 54
Gb eP OO 17 5t

i oo t9 19-6
Un i? OO 17 12.2

i 00t752
is oo 27 to

Ka iP OO 17 41.9
i o0 18 12.5

Sumatra (tr = 10 tm).
Magn. = 6.0 (uPrfi).

0l
nl

SK
Gb
Um

Ka

15

L5

L5

L4

iP
iP

P
M

M
M

iP

L6 51
L6 t5

'r 14 UP iP
i

Up iP
i

Ki iP
i

Ka iP
Turkey (h =

t2 4t 29,5
12 4t 12.7
t2 44 zt.B
t2 44 4L.B
12 41 tl.T

JO kro).

L6 47

02.8
26,7

02.g

L7 29 51.r
lO kn).

Ki iP
l_

Ind.onesia'

Up iP

Ki iP
Alaska (h =

19 l.'2.L
20 15.8

04 ,1 o0.0

09 t7 t5.r
,o kln).

1l 04 1r.8
LL 01 11,9

nicrons sec
zt 0.1 1.0
E O.4 L4
N O.t L1
z 0.4 It

11 04 OB.4

L5 up
Ki

L4 Up iP

L4 Ki iP
Alaska (h

cont.
SK



UP = Uppsa1ar KÍ

-1r-

= Kirunar Sk = Skalstugan,
Ka = Karlskrona

Gb = Gdteborg, Un = Umeà

tg64
June 15 Um

cont.
iP Lr 01 49.6i lL O' 5r.4

of Japan (U = r5 m).

iP L1 56 02,6

L964
June
cont.

16 Ki microns sec
PN5.B9
P 7"L9 9
P Zt 1.0 L.5
PP Zt 2"5 I.5
SE6T12
s N 8.5 g

PrPr 7,1 o.7 2.O
ME1g0t5
MN260]-4
MZ28OL5
n = J1!O km = 54t" "sk iP 04 12 5O.4
i2 04 12 55.2
iPcP 04 Lt O9.5
iPcS 04 LT I5.4
i(PS) 04 22 L4.L
iPrPr 04 4L O1.4
i 04 4L l-1,6

Gb íP 04 r1 L7.6
í2 04 11 2L.7
i 04 L5 49.1
i 04 2t o4.1

Un iP 04 12 11.4 c
il 04 12 15,4
iPrPr 04 4r oL.7

Ka iP 04 Lt I7,1 C

iPP 04 16 rt.9
Japan (n = 6o t<rn).
Magn. = 7.4 (uprr:-).
îhe P waves are comPlicated"
with several onsets with
successively increasing
anplitud.es ; corresPonding
phases at the different
stati-ons have been marked
withland.2above.
Pa has &. remarkablY
long perioCl about
2Q sec (uprri).

Up iP
Un iP
Japan.
Origin tine

04 25 
'2.L 

C

04 2' 10,I

= 04 14 40.

Approxinate origin
times of aftershocks
a;re given only in
case USCGS has no
report.

ll

Sea

L5 Urn

KIR

SKA

uù'lE

eSn
esg
iPn
i(Ps)
iSn
iss
iSn
l.Sg -.

,.ro )) ty
16 ,6 04
t6 52 4g.L
L6 

'1 
Lo,T

16 51 )r,7
16 51 5r.1
16 54 49.2

15 up

16 Up

9l'qr_q_!ip.9_ ;_ *L I _51_F :- - _ -agreement Detween dafa not

iP L9 24 49.1

iP 04 12 55.7 c
i1 04 12 ,7.9
í2 04 It 02
iPcP 04 13 16.5
iPP 04 L5 38
iPcP 04 L7 24
iPa 04 ú ,e
is 04 22 LO
iPs 04 22 22
iScS 04 22 57

microns sec
P E 2.9 4
P N 

'.2 
1

PZ6.L1
P Zt O.9 0.8
PP E 3.O9
PP N 6.59
sE7620
M 816018
MNtTO?O
MZ27OL7
n = J8!O kr = 7Oào.
iP 04 12 l6.L
il 04 12 L7.9
i2 04 12 zL.l
i 04 12 to,z
i 04L406
íPP 04 14 51.1
iPa 04 L6 21
is 04 21 01
iPS 04 21 29
íPrPf 04 4r 05.6
i 04 41 24.8

microns sec
P84.76

T6

Ki

quite satisfactory.

cont.
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Up = Uppsal-a, Ki = Kinrnar Sk = Skalstugan, Gb = Góteborgn l}n = inneà.
Ka = Ka.rlskrona

196\
June

196h
June L6 up iP o\ 28 53.6 C

microns sec
P Zr 0.1 0.9

Ki iP 0l+ 28 1l+.0 c
microns sec

P Zf 0.1 1.0
Sk iP 0l+ 28 117.8 c
Gb iP 0l+ 29 1\.0
trn iP 0b 28 30.? c
Ka iP 0l+ 29 13.9 C

Japen (tr = t5 tcn).
Magn. = 5.7 (UprtCi).

" 16 Ki iP ol+ 3\ 2o.o
Japan. Origin time =
olr 23 l+8.

16 Up iP olt l+3 07.1
SK iP 0h l+3 01.?
Japa,n, 0rigin tine =
olt 31 55.

Japan (tr = t5 tm).

t6 up iP

L6 up iP
Ki iP
lI0 iP

15 Ki

L6 up iP
IIn iP

05 33 25.7
05 32 \5.9
05 33 03.1 C

05 l+6 53.1t
microns sec
zt o.l 0.5

05 l+8 05.5

05 50 3?.0
05 50 th.? D

iP

0l+ 46 Ul
oll 46 o8.T

Japan (h = 30 tn).
tt 16 lrn iP ob l+? 16.5

Japan. origin time =
0l+ 36 28.

t' 16 up iP ol+ 52 o1.o
nn eP 04 51 39
Japan (tr = 3o t<n).

Japan (6 = \o trn).

16 up iP 05 5T 52.t+
Ki iP 05 57 t2.6 C

Lln iP 0, 57 30.2
Japan (h = 30 kn).

L6 up iP
Ki iP
litr iP

06 28 23.6
06 27 1+l+.2

06 28 oo.9
Japan (tr = 3O fn).

16 up iP o? 0l+ 21.4
is a7 t3 26

microns sec
P Zr 0.b L.5
M 88.1 16
M N 5.7 !6
M 28.6t6
p = Jp00 km = Jlo.

Ki iP o? 03 l+1'8
is 07 12 18

microns sec
PZ!.L5
P Zr 0.1 1.1
s 81.6 6
SNO.9B
MET5L5
M N8,g]-5
M Z21 16
p = ft!0 kn = 6\ I/Zo.

Sk iP o? ol+ l-\.2
cb iP o? ol+ 39.1
iln iP 0? 03 57.8
Ka eP 0T 0h bl
Japa"n 16 = t5 trn).
Magn. = 6.2 (UprtCi).

16 Up iP 07 20 r5.9 C

Ki iP 07 lg 35.9
Sk eP 07 20 10
tln iP 07 t9 53.7
Japan (1 = 3o tn).

t6 Up eP
Ki iP

16 up iP o\ 57 5o.2
Ki iP ol+ 5? 10.1
Japan (n = 3o kn).

16 up iP 05 01 l+9.9
i 05 0r 5\.9

Japan (tr = 3O kn).

L6 up iP 05 o\ 25.9
Ltn iP 05 o4 o3.h D

Japa,n (h = 2o kn).

tt 16 trn iP l5 06 \1.3
Japan (tr = ZO t<n).

,, 16 Ki iP 05 09 20.1
Japan (tr = 3O m).

tt 16 Ka iP

tf 16 l}tr iP

05 13 01.3 C

05 22 2I+,9
Japan (tr = 30 tn).
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Up = Uppsala, Ki = Kirunar Sk = Skalstugan, Gb = Góteborg, Un = U:neà
Ka = Karlskrona

196tl
Jr:ne 16

tt 1? up
cont.

196t+
Up iP o7 26 1l+.\ C June

microns see cont.
P Z,t 0.3 0.8

Ki iP 07 25 34.5 C

mierons sec
P Zt O.3 1.0

sk iP o? 26 o8.h
cb iP o7 26 33.3
tn iP oT 25 5t.9 C

Ka iP 07 26 35,2
Japan 16 = t5 tn).
Magn. = 6.3 (Uprtti).
This is the largest aftershock
in this sequence; the magnitud.e
d.ifference M-M., = ?.\ - 6.3 =
1.1 is in good*agreenoent with
the so-called Bàthts law (see
Richter: Elenentary Seismology,
p. 69).

Up iP 07 28 3h.9
sk iP 07 28 29,O
um iP 07 28 t2.5
Ka eP O7 28 ,3
Japa.n (tr = 2O tan).

Ki eP OB 25 5I
Japan (tr = t5 tn).

16 Ki eP 10 32 3?

Ki iP L5 2t L7.2
tfol iP 15 21 36,0
Japan (n = a5 fn).

Ilp iP 18 f2 \0.\ c
ipP LB L2 52.1+
es 18 21 3h

microns sec
P 7,t O.2 1.0
M81.31?
M N 2.2 L6
M Z 2.7 1?^
D - ?l+50 km. = 6?".

Ki iP L8 Ll 51.h
es 18 20 06

nicrons sec
P Zt 0,L 1.0
SEO.9 12
M 83.1 TB
1"1 N 20 17
M Z 3.2 r7^
o = 66jo km = 60".

SK iP
Gb eP

epP
Um iP

ipP
ePa
is

Ka iP
ipP

L8 L2 27.6
18 13 00
18 13 12
18 12 1\.5 C

tB 12 25.1+
TB L6 2'
18 20 l+9

18 13 0\.0
18 13 r3.5

iPP
eLg2

r
M

M

M

!=
SK iP
Gb eP

e
eS

Itn iP

1?

1B

L6

16

16

Alaska 1tr = l+O tn).

Ur
microns sec

MA0.719
MN1.020tf
lvl Z L,3 20

Ki ePS 11 \3 52 f'

microns see
MEl.l 20
M N0.923
M 2t,620

New Guinea (1 = 15 k!o).

up iP 22 33 36.0

up iP )2 20 \r.2

up iP 06 50 38.7
um iP 06 50 20.3

up eP L3 \1 h2
Rr:mania (n = t5o tn).

Kurile fsl-ands. h = \o kn
(UprGbrUmrKa).
Magn. = J.9 (Uprfi).

Ki iP 20 5\ 25.5 D

Up iP 00 55 11.3
i 0o 55 L3.7
is oo 59 03.3 

^D = 2b00 hn = 2]. L12".
Ki iP OO 56 L6.5

IB

19

1?

L7

ú

T7

00 5? 13.9
01 05 58

microns sec
zr 0.1 1,0
E 0.8 13
N 0.6 ltr
7, O.7 15

3t5O kn = 28 I/2o.
00 5, 55.8
00 55 19
o0 5, 22
00 59 L9
oo 55 40.1iP 15 2t 58.5

cont.



-L\-

up = uppsala, Ki = Kirunar sk = skalstugan, Gb = Góteborg, th = tloeà

Ka = Karlskrona

196\
June
cont.

eS
iP
iPP
eS

Turkey (n = 30 kn).

19 Up iP 03 1? 2B'2 D

r 03 1T 31'l+ nzoup
rg up iP 0? 15 23.0 c

r oT L5 26.1+ tt 20 uP

ts up iP 
,nr"t"1"16"::.u. 

rr 20

P Zf 0.1 1.0
Ki eP 101609c

microns see
P zt 0.1 1.0
M81.1 L5tt21
MNl.0]-5
M z 1.1 15

10 16 \\.3
L0 r? 15
10 16 27,3 C

LO 25 t6

19 rho iP 21 18 13.9
Japan (u = 3o kn).01 00 02

196h
June19 un

Ka oo 5L h2.8
OO 55 OÌ+.\
oo 58 1l fl

10 h6 01
LO 

'5 
29

20 Ki iP

2A lh iP

11 01 5B.l+

p \5 r8.g

1? 09 38.3 C

L7 09 56.3 C

Japan 1tr = 3o kn).

iP 11 \B 29.4

iP LI 52 3t+.9

ip t? t0 19.T CUp
Ki
Iln

Up

1.r
1r
i l_T L0 10.7

Japan (tr = \o tcn).

SK iP
Gb eP
Iln iP

iS

iP
i

P
M

M

M
1r
i

M
M

M

sk iP
Gb eP

a

01 \3 45.3 C

ol l+3 l+?.1

nicrons sec
zf 0.1 0.5
E 0.6 22
N 1,2 23
z 1.0 20

01 l+2 53.8
ot t+2 ,r.2

microns sec
E 1.0 2l
N 0.? 2l
7, L.2 22

OI l+3 30.5
01 bb 10
01 U+ 11

eSS 10 29 l+0

Japan (H = 3o km).
Ma;n. = 5.'( (uPrKi).

re up ln 13 l3 33:î
eS 10 56 10

P ?1T:;" ì:;
SEO.\B
M81.0 13
bl N 1.2 15
I'l Z 1.8 llt 

^
D = B55O kD = ?7".

Ki

Ki eP
eS

microns sec
sE0.T8
M 81.9 Il+
MN1.1 L2
M z, 2.3 L2

I = Broo km = ?3o.

ePeP 01 l+l+ 35

ttur eP 0t l+3 18 C

i oL \3 55.9
iPeP Ot l+\ ol+'7
iPa 0f l+? 05

i 01h72\
Ka iP 0L hl+ 09.2
Kancfratfa 1tr = 5O tn) '

2L Up iPI(P 03 51 5?'h c
:. 03 52 O3'5

sk iPr(P 03 51 21.5
tirn iPie 03 51 l+6'3 D

Ki s 003835
ess 0o 5\ h6

microns sec
M E0.6 18
MNO.?18
M z 1.0 18

ttrn ePP OO 3? 5l+

iPKS OO 38 59

Semoa Islend.s 1tr = 3O toa) '

Sk eP
Gb iP
Un iP

is

to i+6 32
10 \6 5o.h " 22

10 \6 12.7
Lo 55 35

Formosa 1tr = 3O Xn).
Magn. = J,7 (UPrKi)'

Lg Gb iP rL,2 27'6 C



Up = Uppsala, Ki

_15_

= Kirunar Sk = Skalstugan, Gb

Ka = Karlskrona
=Góteborgrh=Umeà

1961+

June 22 Up
Ki
SK
Gb
ttrî

iP 02 32 00.2
iP 02 31 22.A
iP 02 31 5h.B
eP 02 32 22
iP 02 3t 39,2 C

ipP 02 31 53.1+
Japan. h = 60 i<lr (tfu).

22 Up

22 Up iP 21 36 Oz.t
ipp zL 36 l_5.3

P ;Ì";:1" ;:;
pP Zt 0.2 0.6

Ki iP Zt 3i l+l+.t C
ipp ZI 3j 57.9

mierons sec
pP Zr 0.1 0.9
M E0.g 22
M N 0.5 16
M Zt.B er

sk iP 21 36 0?.1+
ipp ZI 36 20"9

Gb eP 2t 36 20
epp zI 36 33

tln iP ZI 35 5A.5
ipP 21 36 03"7is 2r r+5 i7

Luzon. h = 50 hn (UprKirSk,
GbrUrc).

196tl
June

22

ml_erons sec
M E0.7 19
M NI.h 23
M Z 2.0 2l+

Ki eFg 03 33 1t
microns sec

M E 2,322
MN1.720
M Z 2.8 2t

Sk ePÍ3 03 22 2l+
ttn ePI(P 03 22 18

ePP 03 23 51
isKS 03 29 0g
isKKS 03 30 37
ePS 03 33 19

Solomon fslands (n = 7O tn).

Sk iP 0l+ 38 55.3

Up iP 07 23 29.O

Gb ePI(P 08 01 3l+
Fiji fslanas (h = 80 kn).

" zz Ka iPI(p o8 )+o l+6.5
Chile 1n = 3o tm).

" zz up ipl(P 13 j9 1B.T c
nicrons sec

PKP Zr 0.1 1.0
Gb iP?(P a3 59 27.\ C

i 13 59 32.7
Iin iSKP Ih 02 31.8
Ka iPKP 13 59 30.6
Fiji Islanas (h = 120 kn).

" 22 Sk iPK" 1l+ 36 21.0
Ura iPKP f\ 36 t6,3
Santa Cruz Islands
(6 = rl+o rn).

" za Ka ip t6 tB 3T.o

" 22 IJn iP 19 ao 5r.B
Hind.u Kush (h = 210 lor) 

"

22 ICi eP
Hindu Kush.

22 l-'l+ t2

23 Up iP 01 37 3l+.? C

iPa 01 bt 53
is 01 l+6 30
iScS 01 4? 2l+

iP'P' 02 05 h3.g
m]-erons see

P E 3.2 3
PNg.33
P ZLT 3
P Z' 0.8 0.5
S E 3.5 l+

S $ 6.)+ 3
PrPr Z, O.g 2.5
M E 2.3 18
M NhO 25
M Z3T 18
D - 76jo km = 690.

t(i iP 01 36 l+9.t C

iS 01 l+5 06
isS 0I l+5 31
iP'Pf 02 06 08.5

mierons sec
P E\.76
PN'\.66
P Zt3 6p zt l+.6 1.0
SE2I11
s N3.b9
P?Pr 7,t 0.7 2.5
1"1 E 53 20

cont.



Up = Uppsala, Ki

1961+

June 23 Ki
cont.

-16-

= Kiruna, Sk = Skalstugan,
Ka = Karlshrona

Gb = Góteborg, Um = Umeà

t96I+
Junemicrons

M N3'
M 2110
D=6900kn=

1B
?2
620,
d+,9 c
59,3
15.1
U+

00c
16
09,6 c
1l+

3B
\o
56,t
55.8 C

10.2
Bo t<n).

23 Ki iP
Alaska (h =

oB 51 56.3
30 kn).

SK

Gb

1r
.:
I

is

01 3T
01 l+L

01 l+6

01 37
01 l+7

ePfPf 02 05
eP 01 38
eS 01 h7
iP 0r. 3T

01 ht
01 \5
02 05

iPrPr 02 05
Ka iP

iS
Kurile Islands (h =
Magn. ='f ,6 (Uprfi).
0n the long-period records,
S initiates a wave train
with periods about 40 sec
antl lasting 3-l+ min. ,

23 Ki iP
Sk eP
Un eP
Talaud, Island.s

2l+ Un

cuf-f of Fin1and., 60"N,
-e: 112153
of Finl-and., 60"N, 25"8.

Origin time = Ll 20 55.
Probably underwater explosion.

23.6
l+o

29
30 kn).

l+1.0

i
eS
E L9 23

t9 23
19 23
(tt =

LY 05 30

23 Sk iP 02
Un iP 02
Kurile Islands.
Origin tine = 02 03

15 .3
01.7

28.

02 29 o\.5
02 29 3ì1.8
02 30 18
02 29 32,3

(tr = 3O tn).

oh h3 39.9 D

ol+ \3 39.?
o\ )+3 56.h
ol+ \3 36.1 D

= 30 km).

21.8 D

27.1
,7.9
38D
55.3
06.g
13.9
l+h. 5
laî).

2L.2
zl+.7

1\
-t
-|4

23

?-3

23

Ki iP
SK iP
Gb eP
Un iP
Uninak Island.

Up iP
Ki iP
SK iP
tln iP
Antta.nan Sea (h

Up iP
Ki iP
SK iP
Gb eP
Un iP

i(pP)
1

Ke iP
Uninak Island

SK iP
Littr iP
Adriatic Sea.

i Underwater explosiqq?
\Ié.-"jr:phb-sé.-fcr 

-il 
o r

05 s6
o, 35
05 35
05 36
05 35
05 36
05 37
05 36

(tr = 6o

06 l+3

06 l+3

renarkable strength and. this
is the first time sucb a Phase
has been observed at Gb.

2l+ Up
mlCrOnS See

M E0.g19
MZL.O2T

Ki
mlcrons sec

ME0.6ú
M N o.l+ 15
M ZO.Bll+

Lhn e 13 2I 06

2l+ Un iP 1\ 33 35.5

é5

eSn lI 22 3I.i#
"@
u*4Eri@

iSe tI 23 2:-..9

Up tLil=-----++-4 32,9

cUT iPe 12 l-9-3.2
iSe 12 t9 39.3w@

KLS ePs L2 20 13
iSe 12 20 \9'

1\ 33 35.5

ztì) r[( iPn LT 05. \7,.7
isn rT 06 36.5
ise _1? 06 5I.6

cont.



Up = Uppsala, Ki = Kinurar

_1?_

Skalstugan, Gb

Karlskrona
=Gòteborgrh=UmeàSk=

Ka=

196h
June
cont

44
bT. B

l-6.0

1961+

Jr.rne
eont.

z\ Ki

25 Ki

Uln

Alaska

eP
1

23
23

11 32 11.0
mierons sec
zt 0.1 1.0

11 32 39.8
?0 l@).

revision of their nhase
interpretation) .

5l+ ol+

5l+ 06

Lr

P
1r
(n=

L**-_- D 
=_ 

100
i South Baltic,

26 Ki iP o\ 56 32.9
sk iP o4 5? 06.8
Iln iP 0l} 56 50.1
Japan (1 = 20 hn).

26 Ki esn a5 23 t6
eSB 05 23 35

Possibly northwest Russia.

26 Ki iP 05 37 39.7
ALaska (5 = l0 km).

ufP 2]+,1
31.1

Origin time =

with readings at Kongsberg. It
is remarkable that in this antl
some other sinilar eases (e.g.
June 23, 11 20, June 2l+, 12 19
and the series of five
explosions on June 1J) the
largest amplitudes at greater
distances are to be found in Lgl'

sk iPKP 13 28 19.6
um iPI(P 13 28 15.h
New Hebrides fsla^nd.s
11 = 650 tcn).

Ki iPKP 13 51 32.1
Solomon Island.s (tr = t5 km).

1 Explosion?

---"-.
Sdl[tion obtained by conbination

26

26

iSn
i
ise

07 13
0? 13
0T 1l+

0T 10
0? 10
07 11

27 Up iP
ipP
].ba
1-fJgl

02 36 l+1.0
02 36 l+B.o
02 t+5 32
02 50 3l+

microns sec
Z t 0.1 I.'
zt o.2 l.ll
E 1.1+ 18
z 2.0 16

02 36 38.0
02 36 \6.0
0z t+7 ,2
02 50 U+

microns sec
7"t O.7 0.8
E 2.5 1?

KlR, ePn
iPs
iSn
iSe OT rl 23^5
ffi.

sKft il'g 0? 11 10.9 C

iSs O7 12 o2^9
lì-'t10lt!G{ ,ì'++

o? 11 o8.g
07 11 13.9

r
aD

M

M

Ki iP
ipP
o

eLgl

nP

M

sKA eSB l7 09 35
W €- iSn L7 o7 U+.2

17 0l+ 4J. Explosion?

u&tE i oT 11 \8.9
iSn 07 12 00.0
iSs 07 12 L6.

-J..
Coas! of Norway, near
t57.1+"N, 1\.2"E.
Qriele-!*i!"r9 = 

07 10 0.0. \
This solution, based only on
our station d.ata, is in good.
agreement rs"ith Norwegian errd
Finnish data (on1y vith a slight

ufp
KIR

iSe 13 50 th.5
ffi
iSe 13 50 l+8.0
isg 13 51 23.8
eS^ 13 t+9 20

ll ussn, 6r.6
Origin time =

I r: t+6 3?. E:cplosion?
t*'-* _

26 Ki iPro, 01 51 49.?
Sandwich fslands 1fr = 6O t<n)

cont.

UùrîE iP!
iP^

cont.
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Up = Uppsala, Ki = Kirunar Sk = Skalstuganr Gb = Góteborg, Un = tloeé,
Ka = Karlskrona

196h
June 27
cont.

Ki microns sec
M N1.0 15
M 22.8 16

sk iP 02 3T Og.2
cb eP 02 3? 06
um iP 0z 36 32.6 c

i(pP) 02 36 \3.5
ePP 02 3B 0?
eS OZ \2 \6
it'gl 02 t+9 5I+

Ka iP 02 36 ,7.1+
Sinkiang, China.
h = 30 lua (uprKirth).
Mag!. = 5,5 (uprtci).

Um iP 09 o? ,2.?
Honduras 1tr = 3O tn).

Ka iPKP 12 02 \3.3
Tonga Islands (tr = 6OO trn).

eP 16 55 38
iP ú 56 16.8 C

microns see
MEO.920
MNL.222

Um iS 1T 05 5\
Ka iP 16 55 22,2
Aseension Islantt (tr = 3O tm).

Up iP 19 hh 3?.1

um iP 22 06 o9.o
Kurile Islands (h = 30 ls).

Ki ePs 0l+ 3? !5
ise oli 38 l-1.9

ttn iSn 0b 38 l+3.2
iSe 0l+ 39 02.8

Probably northern Finland..

Up iP Il 20 56.6
i 11 21 00.6

Ki iP rr 2L 57.7
microns sec

P Zr 0.1 1.0
sk iP Lt 21 36.5
cb iP 11 20 54.5
LIn iP 11 21 2)+.0
Ka iP 11 20 30.9
Cyprus (tr = Bo ku).

mr crons see
M E 5.1+ 22
t{ N 2.3 1?
M27.020

ttn iPP 13 10 30
isKS 13 16 3?
ePS 13 19 l+1

iPPS 73 20 \g
iss t3 25 36

New lreland (h = 5 kno).
Magn. = 6.3 (Uprtti).

Up iPI(P 15 10 \9.8
isKP 15 13 56.3

microns sec
PKP Zr 0.1 0.5

Ki iPKP 15 10 36.0
microns see

PIG Z? 0.1 1.0
Sk iPKP 15 10 l+6.2
Gb iPKP 15 TA 59.6
Um iPi(P 15 10 l+1.9
Ka iPKP I5 Io 56.5

iSKP 15 1l+ 0l+.8
New Hebrid.es fslands
(1 = 220 km).

196I+
June
cont.

28 Up

Ki

28 Gb

28 Up

F
Ki eP
th eP

2B Up iP
Ki iP

Sorrthwest of Portugal
16 = l0 kn).

m1crons see
N 

',3 
2A

7, l+,3 19
13 16 23

15 18 28

15 28 53.3
microns sec
zf 0.1 0.5

r, 29 \5
L5 29 23

u 18 oB.5
1? 18 36.5

M

M

eSKS

" z'l up
Ki

28
27

27

27

27
eP

1.H

28

28

North Atlantic Ocee^n

1tr = 3O tn).

up iP r7 38 53.0
microns see

P Zr 0.1 1.0
MEo.B1?
MN1.1 2t
M Z 1.6 1T

Ki iP r7 39 33.6
microns sec

P Zt A.2 1.5

It

cont.

microns sec
M82.2T9

28 Up

eont.

28
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Up = Utrvtrrsa1a, Ki = Kirunar Sk = Skalstugan, Gb = Góteborg, Um = Une&
Ka = Karlskrona

I96t+ ]:96tl
June 28 Ki microns'see June 29
cont.ME2,523

ti N 1.8 23
MZr.1 19

Gb eP 17 38 3?
Um iP I7 39 l'3.5 " 29
Ka iP 1? 38 3l+.0

ipP 1? 38 l+0.? " 30
North Atlantic Ocean.
h = 25 km (Ka).
Magn. = 5.7 (Uprfi).

28 up iP 18 33 38.1+ c
Ki iP \B 32 t+5.6 C

sk iP 1B 33 13.7 'r
LIn iP 18 33 12.5

ipP 18 33 24.8
Uninak fslancl. '?

h = 50 km (un).

ipPKP 05 hT l+2.0
Kermad.ee Islands (1 = etO tm).

30 Ki iP 05 56 1o.o
Alaska (tr = 3O t<n).

30 Up iP LO 28 55.1
i 10 29 08.0

Ki iP 10 28 08.6 c
Um iP 10 28 30.3
Ka eP lO 29 17
Kurile f slands (u = 30 t<m).

Ki iP t0 52 r9.,
ipP 10 52 28.1

Um iF Lo 52 \7,9
Alaska. h = 30 kn (Ki).

Up ePI(P
1

SK iPKP
tln iPKP

30 Up iP
1L1
lLs2

Ki eP
iLs2
iRe

20 \9 21.1

05 l+6 lr7
05 t+6 5L.6
05 l+6 \0.4
05 l+6 33.5

Up l-.H

28 Up iP 19 19 23.3
Ki iP 19 18 28.2

ipP 19 18 35.5
microns sec

Pno Zf 0.f 1.0
t4 N 0.6 15

sk iP 19 18 55.0
cb iP f9 19 3\.?
um iP Lg tg 56.7

ipP 19 19 0l+.0
Ka iP L9 19 \6.2
Alaska. h = 30 kn (KirUm).

Up iP 19 \3 26.9 D

Up cPI(P 00 05 21
Iln iPIc oo 05 08.6 C

Ke:sad.ec Isl-ancis (tr = 3O i<n).

29 Up

N{

M

M

SK iP
1L1
lLs2

Gb iP
1

i
Um iP
Ka iP

iLg2
Austria (h

30 up e(P)
iPP
iSKS
eS
iSS

PP
PP
PP
SKS

1I'
i

P
]..t'

TY

Ki

SK
Gb
Urn

28

29

0? 31 20.0
0? 31 55.8

microns sec
z r 0.1 0.6

07 30 23.0
microns sec

P zr 0.1 1.0 ?l

iP 07 30 51.0 C

o? 31 30.6
iP o? 30 52.0
epP OT 31 Olt

iP oT 31 l+\.2

12 32 55.r
12 35 \5.'.(
12 36 l+3

12 3t1 36
L2 't+O 59
12 hl 58

microns sec
E 0.? 10
N o.T 13
z o.5 10

12 33 h3.1
12 37 36.2
12 38 3?.3
12 3b oB.2
t2 35 36.0
12 36 o?.1
12 33 hB.4 D

12 32 05.6
Lz 3l+ 37.7

= 30 km).

1l+ oo 01
rl+ o3 \5.9
1\ 10 28
1l+ 11 06
th 18 09

microns sec
Eo.9B
I{ 0.6 6
z 1.7 T
80.97

Alaska. h = 50 1nx (Un).
Magn. = !.8 (Uprt<i).

eont.
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Up = Uppsala, Ki = Kirunar Sk = Skalstuganr Gb = Góteborg, thn = Umeà
Ka = Kalrskrona

L96\
Jr:ne 30 Up microns sec
cont. S N 6.6 L5

M81019
MNL62I
M Zl.8 2r
(o = ro8oo kn = 9Bo).

Ki iP t3 59 \3.2

15 58 
'2.5 

C

16 0B h1
microns see
zt 0.2 1.0
E 3.0 t6
N 3.6 18
7, 6,8 17

15 59 27.8
15 59 58.5 C

16 00 10.5
15 59 13.6 C

16 00 01.0 c
16 oo 1l+.5

Kurile Islands. h = 50 klo
Magn. = 6.0 (uprt<i).

(GbrKa).

Ttris is the largest aftershock
after the nain shock on June 23.
Ttre nagnitud.e ctifference M - M., =
7,6 - 6.0 = 1.6, i.e. slightlY-
greater than average. A Possible
reason is that M - p\ inereases
rith focal d.ePth. Thé average
value 1.2 should then aPPIY
only to sheJ-Iow shocks.

30 Up iP tB 58 21.7
Ki iP 18 5T 35.h
Kurile Is1and.s (tr = 3O t<n).

30 Ki iP 20 oo h3.,
Um iP 20 00 l+9.2 C

CeLebes (tr = 3O tn).

30 Up iP 20 18 31.5 C

ipcp AO 19 00,5
ipP 20 19 5\.7
is . 20 26 35.O

mlcrons sec
P zt o.l+ 0. 8
(o = 73oo trn = 65 L/2\,

Ki iP
ipP
eS
eScS

20 I7 l+6.2 c
20 rg 06.3
20 25 21
20 27 OA

mícrons sec
zt 0.5 1.0
E 0.? 12
E 0.8 L9

M N 0.8 18
(D = 66Í,0 kn = 600).

iPP 1l+ 03 29
e 1\ ol+ 28
isKS 1! 10 20
is th 10 51
iPS Il+ 12 22
iSS ]l+ I7 27

microns sec
PZl-.!6
P zt o,3 1.5
PPE1.5B
PP Z 1.5 6
SKS E 2.O T
s N5.31\
ME2l+2O
MNlB20
M Z3r 23 

r.ì

D = 10550 km = 95-.
sk e(P) lL 00 21

iPP 1\ ol+ Ih.3
cb iPP t\ ol+ 25.2

i 1l+ ol+ 53.0
um iP 13 59 l+6.9

iPP 1l+ 03 35
iSKS 1l+ 10 2l+

is 14 10 l+B

iSS 1l+ 1? 38
Ka iP lb oo oT.3

iPP 1l+ 0l+ 22.7
Celebes (tr = l+O itn).
Magn. = 6.6 (Uprf-i).

rjp iP 15 58 43.0
ml-crons 8ee

P Zf 0.1 1.0
Ki iP t5 5'l 56.5
cb iP L5 

'9 
02.5

un iP 15 58 L'1.5 C

Ka iP L5 ,9 05.9
Kurile Islands (tr = 3O tn).

1961
June 30 Ki
eont.

iP
iScS

P
M

M

M

1.r
iP
ipP

sk iP
rrv

Gb iP

20 18 2t.7 C

20 20 46.\
20 18 \9.5 c

SK
Gb

Um iP
Ka iP

ipP

30

P
D

MiP 15 ,9 39.1+ c
iscs t6 09 35

microns see
P zt 0.2 1.0
M E 2.320
M N 5.1 18
M 7, 2.9 18 í 20 19 5B.T

esP 20 21 08eont.

30 Up

cont.
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Up = Uppsala, Ki = Kinrnar Sk = Skalstuga^nr Gb = Góteborg, [Itn =
Ka = Karlskrono

r96h
June 30 ttro iP 20 18 06.6 c
cont. í 20 18 08.5

í 202007
is 20 2, 58
iScS 20 27 20

Ka iP 20 tB 53.5 C

ipP 20 20 19.6
isP 20 2I t6.6

Sea of Okhotsk. h = 380 kn
(uprKi rGbrKa).
Magn. = 6.2 (uprKi).

Markue Bàth
April 27, 1965
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Selsnological Institute
Uppsala

SEISTfi OI OG I CA I BUIIET IN
UPPSAIAT KrRuNA, sKArsrucaN, eo TEB oRG,

UME,E and KARTSKRONA

I^PP
Kts
SKA
U"tAE
KL\

Uppsala
Kiruna
Skalstugan
G6teborg
Umeà
Karlskrona

5915r,5ts,
67:50,4 r N,
67:t4"BtN,
57:41.9rN,
63:48.9'Nt
56"Og,g t sr

:r7l77.e,ai
2O"n25, OrEl
t2;r6.BrE;
11158.7rE;
2Q-^l4,2tEi
15"75.5'81

h=14n
h=190n
h=580n
h=66n
h=16m
h=11 n

up),
Ki):
sk):
Gb):
un):
Ka):

JUrrY 1-1Lt1964
a t a a. o A U a aa a t t aa a a a aa

Lg64
July

L964
July 1 Um i? 08 10 48.5

6t.41vr rI,óoE.
Origin time = 08 42 LO.
Explosion?

og 57 44,'r
rni CrOnS geC
E 1.5 20
t{ 2,5 18
z 2,t 1g

og 56 57.5
IO 05 29

nni CfOnS ge.
E 1.9 1g
N 2,O 20
Z, 2r8 19

09 57 74
09 57 18.6 C

t0 06 00
09 58 06.5

KuriLe Islands
(n = eo tn).

1 Up t? Io 07 74,I
Ki i? L0 02 47.4 C
Sk e? IO A7 25
Um iP IO 05 08,6

ipP t0 0t 21.1

Ki el 00 02
rolcrons sec

M80.516
MNO.415

Celebes (h = 6o tn),
Up i? 02 5e 2O,5 Cj.PP 03 OO 46,4

microns sec
? zt 0,1 r.2
M80,616
MNO"918
MZO,ga4

K1 iP 02 57 tt.g c
is 07 05 49

microns sec
P Zt 0,L !,7
MEO,7A7
MNO.5T7
MZI.1 17
D=66O01o=5Éo,

Sk eP 02 58 09
lPP 07 OO 71,6

Um iP 02 57 55,4
is 03 06 20

Ka iP 02 58 43,I
Kurile Islands (t = ,O t*).
Magn, = 5,6 (uprri) a

Un 1? 06 11 16,9

Ki iP 06 L4 59,5
sk iP 06 15 26.4
Un iP 06 15 ZB,9
ALaska (n = eo m).
Um iP 07 27 76,0
Japan (rt = ?o to).

iPUp

M

t{
u

Ki iP
e( s)

M
M

M

Sk eP
Um fP

1S
KE" i?

lT,,gI go OA 46 57.7
@.
iSn 7s- 08 44 48,4
lsx lt 08 4, O2,5

G ont,



Cì

-2-
Ki = KLrunal Sk = Skalstugan, Gb = Oóteborg, Un = Umeà

Ka = Ka.rLslrona
Up = Uppsala,

L964
July L Ka
cont,

iP LA O' 56,-2
lpP 10 04 09,1

Lg64 r\
July { r)
cont, \-/.

ellgl 2L 42 06 A
D - 1O9O l@ = 9.8".

Iake Isdosa. US

6l-,4oN, tf"óoE,

lg1 if the souree ls an
(r:nclennater ) explosl on.
Compare rernark to June 26,
L964, 07 t9,

22 57 59.0 D
27 00 57

microns sec
'Zt 0.2 11 0

22 57 24,6 D
25 OO OO.0

mierons sec
'dt 0.l- 11 0

22 57 55,8
27 00 46,2
22 58 L8,7
22 

'7 '9,+ 
D

22 58 l'9.O
25 OO 25,2
2t o7 02
22 58 16,8 D
2' OL zt.r

Kurile Islands.
h = !O tm (Unrfa),

Up

Up
Ki

eP 12 L2 ta

1P L' 42 At,'
iP Lt 4L 08.1 C

nicrong sec

Orlgin time = 21 36 58,
Exploeion?

appears to be quite a
generaL mle that, at a few
hund.recl kj-loneters dlstance,
the nost prominent phase ls

P 'Zt 0,1 Ir0
sk 1P L3 4L tB,I

iPcP Lt 42 ]-t,5
Un 1P L3 4L t5,2

lpP lt 41 45,t
Aleutian IslandE.
h = 40 }m (un).

K1 lP Lt 46 27,9
MoLucca Passage
(fr = 1O m),

Up IPICP 16 24 LO''I
Un 1PICP L6 25 57.5
Ka ePI(P 16 24 22
Kernadec fslands(t = ,o tm),

Un lP 18 21 05.0

K1 eP 20 L8 t3
microne gec

P Zt 0.r I,5
Un 15 20 25 42

lSS 20 29 15
North Atlantic 0cean
(n = ,o m).

rtJ.UpiS
e??

P
Kl iP

lPP

P
sk 1P

i?P
Gb 1P
Um 1P

ipP
iPP
eS

Ka iP
tPP

South of Japan,
h=16oh(un).
Magn. = 5,7 (UprXf ).

Un 1SKS 2t Lt 47

Pem (tr = t4o m).

un r(srp) z, 26 z+.t
lFew Guinea (h = 180 kn).

Up iP OL 29 O7,O
ipP OI 29 ].'2.5

K1 1P 01 28 L2,0 C

sk iP oL 28 tg.o
lpP 01- 28 47"2

Gb iP 0L 29 18.5
ip? oL 29 27,9

Um 1P 01 28 41.1
lpP 01 28 46.0
eS OI 56 22
lPS OL t6 77

Ka iP OL 29 tO,,

lpS 2, L5 4L
eSP 2, t6 t9ufP isn 11 2L 40 oz,5

1I€L to 2L 40 ,5,6M
KIR eHr tj 21 ,9 0e

iPg tz- 2L 39 46,4
isx 11 2L 40 56,9
LWL W 2L 4I Lz,g
W

S(A lPn 71 zt 5g 2o.j
eSn ìr 21 41 01
1I€1 Sro 2L 41 47,On- 10rO#.

Uù48 lPx 'to 2L t8 77.0
lSn ?r 2l t9 ,8.O

eont. c ont.
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., Up = Uppsala, Ki = Kirunar

-7-

Skalstugan, Gb
Karlskrona

t964
15,5 July

c ont,

= Góteborgr Un = Umeà

Up iS t7 21 55
microns sec

MEO.724
MN1.118
M 7. 2,O 16
D = 7650 lan = 690.

Ki eS l7 22 37
mlerons sec

SEO,3B
s N 0,4 lL
MEO.B14
MNI.OIT
M Z !,Ll-7

Un iS I7 25 18
Off coast of Vfashinston
State, USA (h = ,o fm).

Up i? L7 28 47,6
microng sec

uN1,0L7
MZT.4 18

Sk e? 17 28 2I
Off coast of Washington
(n = r5 m).

L7 51 16.4

05 17 56,5
05 17 55,7

lOO h0).

Sk=
Ka=

t964
July 2
cont.

Ka lpP 01 29
Alaska.h=20kn
(Up, SkrGbrUnrKa).

K{[ 7oo+ rg 27

îrplE-

Kie
i(sn)
esg

Kl i?
i

Ka iP

eSn 71 04 20 O,
ess 73 04 20 24M
iPg 7z- 04 L9 L4,9
ise 7g 04

= 2r4Y,
Coast of
near Oulu,
Origin tine

6;ó6fr, 25.zoe.
27,

L7
L4.7
28

70.6
76.L
,5,L

=0418

05
o,
o5

05
06
o6

I6
16
16

05
05
05

Macassar Strait
(tr = t3o to).

Oup iPg II 2L L7,6

iSg ll 21 76,2
microns sec

Ki iP
SK 1P
Mexico (h =

Ki iP
Un iP
Japan (h =

Ki i?
SK iP
Kashnir (h

Ki iP
Un iP

i

TTnvy iP

Sg
D=

zt 0.1 0.5^
120 kn = 1.1".

Ethiopia (h

Un eP

Ki iP

Up iP

P

up i?
iSKS

10.0
26,9

14 rB 46.7
14 19 05.1

90 hn),

Ig 28 22,4
rg 27 56,2
19 28 OO,1

= 60 l@).

20 35 16

22 77 oo,2

04 +7 01,7
microns sec
zt o.1 0,6

Il 02 57,.1
TT 13 72

microns sec
E O.4 16

08 27
08 27

30 h),

c

2L 40, Comparing anplitudes
on Zt we find for Up that
Sg > Lgl whereas at the
other nore distant stations
Lgl > Sg, indicating
ttifferent attenuation for
lg1 and Sg.

Ki 1? L2 24 27,5
Molucca Sea (h = J-60 hr).

Up iP 17 14 45,9

il

tl

7

4

It

c ont,

éOt I

2' lL,O
a

.9

renark to July 1,

Baltic Sea, off coast of
sweden, 58:9oN, 18,rqE,
0rigin time = Ll 20 57,
Probably underwater

Iosion,

e ont,
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J Up = Uppsala, Ki = Kirwrar

-4-

Skalstugan, Gb =
Karlskrona

Góteborg, Um = UmeàSk=
Ka=

L964
July 4
c ont.

Up microns see
MNl-,220
MZL,42]-

Kl iP IL 02 3t,5
eSKS 11 11 05
eS lL 17 2t

microns sec
P Zt Or2 1,0
s E 0.9 7
SNO,5B
MEI.22I
M N O,B 18
MZI,720^
D=10100l<ln=91-.

sk iP IL 02 55,6
Um iP IL 02 4l-,6

isKS 11 11 10
i 111501

Mariana Islands
(n = 3o t'm),
Magn, = 6.0 (Uprfi).

1964 
^July (+ /

cont. v

Up

Bulgarla

iP

eP 11 15
eS 11 19

micronsSEO.7
M82,2
NNl..2
MZl..2
D-2050io=llP 11 16

microns
l.[
M
iP
iP
.iq

iP

11
11
11
11

(r, = to

77
U\J

sec
I
12
L2
X--^1o
LóE .
54,6

sec
T7
L3

lVt I

12,B
L1
57,7 C

E 7,3N 1.0

at our stations. The
evidence is that the
assumption of Iagl insteail
of Sg gives no satisfactory
solution. Combining this
result with statements made
nnder June 26, 07 79, July
1, 21 10 and July 2, Ll 2l-,
we arrive at the following
tentative rtrle: At a few
hundred kilometers distance,
exploslons on land produce
the largest anph-tudes in
Sgr whereas underwater
explosions have the largest
anplitudes in Lg1. However,
there are clear exceptions,
and. the natter remains to
be clarified.

iP oo 24 42,7

iP 07 25 2B,I

r.6
16
20
t4
}m

Ki

SK
fTrn

Ka

Um

Up

Ura

KIR

il Un

Up

Up

5

5

t5 07 74,2

15 50 47,2

19 27 O5,O

27 03 78,2
27 03 47,2
23 04 26,6

07 24 50,r
07 72 37

6550 kn = 59o,
o, 23 54,7
01 70 54

microns sec
E 0,4 7
E 0,6 L7
N O.4 2r
z o,B 22

5650 hn = 51o,
ot 24 04
07 24 4L,2
07 24 03,4
05 24 l,L.g
07 71 45
o, 24 57,9

= Jo lm (ur),

04 5A I5,5

Ki

iP
eS

t_f,
eS

4

+

4

@

iP

iP

M

M
M
D=
eP
iP
i?
ipP
iS
iP

iRl
iPg
iSn
iSg 73 27 A4 42,o
I - 43O lm - 7rS*

SK
Gb
Um

Ka

79
'tL
7f

17 23 07
7q 27 04

Alaska. hsl(A ess
uMÉ lPn

29
15.8 tl

c ont.

i(s*)zr 27 05 49,2

îh1F event, like the other
similar events in northwest
Russia, produce the largest
amplitudes in the Sg phase

l{orthwest Russia,
69.ooN, to.z%,
origin time = 25 02 56.
Exolosion?

Kl[ isg z3 14 oo ri,T

s .u'yl.l(e, Norway,
66,7oîÍ, 14.608.
Origin tlne = l7 5B 48.

o ont,
Up 1P
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:

,t
Up = Uppsala, Ki = Kirunar Sk =

Ka=

Up microns sec
MNO.BTS
M Z O.grt

Ki
microns sec

M80,615
MNA,5 16
MZO.gI7

sk i? 04 58 5t",5 D
Um iP O+ 59 O5,7
Ka iP 04 57 38"!
Ionian Sea.

-2-

Skalstugan, Gb = Góteborg, Un - Uneà
Karlskrona

l.964
July 5
cont.

]-964
July 5
c ont,

microns sec
P tzt o.4 1,8
pPEO,76
p? N O,t5
p? 7' O.9 6
s E 2.1 12
SKS N 2,5 11
M82516
MN1917,
MZ3018
D = BB5O kn = 79ào.

i?
ipP
eP
epP
iP
l-ù
iSS
iP
ipP

19 20 10.1
tg 20 2l-,2
Lg 20 20
Lg 20 30
19 20 1B,g D
19 10 35
rg 35 tr
19 20 79,7
19 20 50,5

Gulf of Californla.
h = 40 t<n (K+rskrGbrKa).
Magn. = 6,3 (UprKi).
ùn Zt the anplitude ratlo
pP/P vaxies between I ancl
5 with a systematic
relation between thÍs val-ue
and the direction from the
source: the smallest value
in the south and the
largest in the north.

Up iP 21 16 58,7 C

eS 21 5, ,9
i 275709

microns gec
PZL,75
P Zt O,2 0,6
MEt420
MN2TI7
M 7,22 19^
D = 7550 kn = 68".

Ki iP 23 46 l-2.2 C

ePa 21 50 L4
is 25 54 28
iScS 23 55 59

microns sec
? E O,4 B
PN0.6B
PZ7_,56
P Zt 0,1 L,2
s E 3,9 17
SNT,2L5
M82916
M NI5 ].6
M Z 74 18.^
D = 6700 km = 60à-.

sk iP 27 46 48,1
i?cP 27 47 2B,O
i 27 47 4t,,6

Gb iP 27 47 2O,4 C
Um iP 21 +6 33.6 C

iP? 23 +g t0
Í?a 23 50 27
is 21 

'5 
rJ.

i?s 27 55 52
Ka iP 27 47 21,2
Kurile Islands (fr = 5o too).
Magn. = 6,7 (Uprfi).

SK

Gb

Tt-vu

Ka

Up iP
Ki iP
Aleuti-an Islands
(rr = 5o tn).

12 47 2+,9
12 46 12,7

,

Up iP

Ki iP
sk i?
Um i?
Alaska (h

up e?
i
eP?
l-ù
iSS

P
P
P
S

S

u
M

M

Kl eP
ipP

eS
iSKS

16 57 28,6

18 0B 07,1
18 0B 35,1
18 08 

'6,7= 25 7s),

\g 20 74
19 20 4o,r
19 23 47
t9 70 56
tg 36 2t

microng sec
No.36
Z' 0,6 5tzt o,+ r,7
E 1.6 10
N 6,6 12
E 9,9 A7
NTz20
z 16 19.^

9500 kn = B5È-,
t9 20 04
Ig 20 L4
tg 20 22,6
19 29 56
19 70 12

eont.



-6-

Uppsala, Ki = Kimnar Sk = Skalstugan, Gb = Góteborg, Um = Umeà
Ka = Karlskrona

up=

]L961
July Up iP 2t 50 08,6

microns see
P Zt O.2 0.8

Ki iP 27 49 zt.J-
Gb iP 27 50 28,4
Um iP 2t 49 43,6
Ka iP 2t 50 3O,7

ip? 27 50 44,7
Kurile Islands,
h - 60 kn (r-a).

Up i? 2t 50 48.1 C

microns sec
P Zt 0,1 0,7

Um i? 02 20 42,7
Gulf of California
(tr = 3o tcn),

Up i? 02 27 OB,7
i o227Lt
i 02 27 27,8
iPP 02 70 Lg,B
is 02 77 29
iss 02 17 ar

microns sec
P Zt O,4 !,5
s E 3,4 11
SN1411
MET319
r,,'r N t2 16
M Z,24 L'l^
D = 9450 km = 85".

Ki iP 02 26 44,8
i 02 27 A2,O
is 02 76 42

microng sec
? E O,45
PZI,74
P 'iZt 0.4 L,7
s E 7,7 10
s N 6,3 11
M87716
MN'T17
M Z 98 16ó
D = 8900 lm = BO-.

sk iP 02 26 46,8
i 02 26 48,8
i 02 26 55,5

cb i? 02 27 oB,I
Um iP A2 26 59,6

iPa 02 55 27
ISKS 02 77 07
is 02 t7 a3

Ka iP 02 27 ]-,8,2
Gulf of California
(n = 3o rm).

Magn, = 6,6 (uprri).
On 7,t the ? phases are
characterized by relatively
long periods and gradual
amplitude increase with
severaL successive onsets,
The period increases along
the P wave train (over an
interval about 20 sec long).

Up iP 02 38 oB.1
Ki iP 02 77 4r,7
sk iP 02 37 52.6
Um i? 02 t7 56,I

ipP 02 58 O4,O
Ka i? OZ 77 I9,9
Gulf of California.
h = 7a rn (un).

Up iP
Ki iP
Sk e?
Un iP
(Atasta).

Up iP
Ki iP
SK iP
Gb iP
Um iP

ipP
Ka iP
Alaska, h =

07 2I I4,4
o5 20 Ag,O
03 20 trI
o3 20 17,O

07 3t 28.4 C

03 70 14.r
03 7L Ot.z
03 7r 4O,O
o7 71 O2,4 C

o7 5r 08,9
a7 31 50,9

25 tm (ur),

iP 07 1tt !,9,7 D

ipP 07 15 L4
is 07 45 L6
i?r Pr Pr og 21 25,B

microns see
P E O,g 5
PN2,A6
P7,4,76
P Zt 0,6 1,0
S ET3 B
S NT' 8
M84522
MN5025
MZ,BI23
D = 9650 Im = 8?o.
iP 07 74 33,7 D
ipP 07 34 58
is 07 44 57
ePrPr 08 0O 47
ePtPf Pt OB 2L 27

mi-crons sec
P E 7.2 6
P N 7,8 6

a964
July 6

c ont,

Up

cont. c ont.

Ki



Uppsala, Ki = Kiruna,

-7-

Sk = Skalstugan, Gb = Gdteborg, Um = Umeà
Ka = Karlskrona

up=

l.964
July
cont.

Ki microng sec
? zrg 6
? zt 7'6 L'5
S 876 9
s N32 g

MEBl2t
MNzB19
M7"BA22
D = 9750 Io = B4o,

sk i? 07 t4 5r,5
Gb iP 07 t4 44,2

ip? 07 75 o9,7
eps 07 45 2L

Um iP 07 t4 44,t
i?P 07 38 11
i 07 4439
isKS 07 44 55
is o7 45 0g
ipS 07 45 22,5
ePr Pf 3r Oe 21 53

Ka iP 07 34 55,5
ipS 07 45 4B.O
ePr?f ?r OB 2L 78

Mexico.h=100 lcn
(UprKircu).
Magn. = 7,7 (UprKi).
The records are of long-
period charaeter, both
among surface waves and.
between P and S. This is
the second tine good records
of ?lPrPr have been obtained
at Swed j-sh stations ( tfre
earlier case was îfe'y 24t
1959, at A9 70, also for an
eartfiquake in Mexico). Our
distances are just outside
the shadow-zone for PrPrPr
and therefore favourable,
but inside the shadow-zone
for Pr?r,

Ki 07 52 45,O

07 57 05,5Ki

Ki microns sec
p? Zt O,2 1.0

sk i? to 21 45,1
iP? ro 2t 28,6

Gb iP ro 21 79,6
ip? lO 22 O2,7
isP IO 22 L6,O
iPP ro 21 25,2

Um iP IO 2L I4,1
i 10 21 2r.4
ipP IO 21 3B,I

Ka iP 10 21 22,7 D

ipP 1O 21 45.9
is? 10 21 58.6
i?P ro 27 07,6

Hindu Kush, h = 110 lm
( Up, Ki, Gb, Um, Ka ) .

Ki iP 10 51 01,1
sk iP ra 50 57,9

i r0 51 l2,9
Um iP 10 51 10.9

i 10 ,r 7r,g
Mexico (tr = tto m).

T\

D

]-964
JuIy 6
c ont.

Ki iP
eS
oT

i

L+

20
20
20

Ki eP
iS
gI

017020Ki

L.Y

1V

h

6

o

I(i iP
i?P

SK iPP
Um iP

ePP
Banda Sea (h

Um i?

t4 37 35,7
L4 77 54,7
14 38 O4.O
14 33 40,6 C

14 17 56
= 100 ku).

49 25,6

11 19
12 +4,O
L6 20

20 49 00,5
2A 5A 26
20 53 54
20 54 27,7

Up

aOn
7 A Dt

by
Norwegian

eT
i

Norwegian Sea, 7 9 
oE.Ou'',

by
c ombination with tr'innish
d.ata.

iP 10 2t r7.4
ipP 10 21 40
iPP ro 22 54

microns sec
P Zt 0.1 0.6
i? La 2L 25,O
ip? LO 21 48a3

el,gl IO 3, 22
i 10755L

Norwegian Sea, 73
Origin 11as = 20
oluEn obtaÍned

c onr.

Ki

c ont.



\

up=

10É.A

July
c ont.

Uppsala, Ki = Kirunar

-B-

Skalstugan, Gb = Gdteborg, Um = Uneà
Karlskrona

l964
July
c ont.

Ki e[ 06
i06

Umi06
i06
eî 06

Norwegian Sea,

Sk=
Ka=

c ombination with Finnish
and Norwegian data,

Ki iP 27 15 Ig,2
eî.87 23 20 21

combinatÍon with Finnish
and Norrryegj-an d.ata. In
thi-s series of shocks in
the Norweglan Sea, the I
phases are better developed
at Ki than the ? phases,

Up iP al 39 33,5
Kurile fslands
(rr = 3o tn),

Up iPK? OT 57 75,7 C

nicrons sec
?K? Zt O,f 0.8

Ki iPKP 07 57 25,5 C

isKP oB o0 07,2
microns sec

sKP Zt O,2 1.5
Sk ePKP 07 57 27

i 07 ,7 16,0
isKP oB oo 22,+

eb 1PKP 07 57 46,2 C

Um i?K? 07 ,7 29,8
isKP 08 00 17,5

Ka iPK? 07 57 4B.O C

Fiji Islands (h = 460 hn).

i? 0B 19 o7.4 C

50 18
50 50.8
5L 43,6
5a 52,9
53 02

09,8
25,O
20,o

15 26 07,2
r5 24 48,2

21 20 7I,I
2t 20 77.7
2L 20 56.7

UnKi

Un

eP
eî

04 07
04 L2
04 12

11
o2
48, Up

Ka

Ki
SK
Um

i(p) ro 51 7B,B
mierons sec

(p) zt 0.1 o,6
i(p) ro D3 Do,g

Norwegian sea ( h = 50 l@) .
[he T phases are remarkably
strong at Ki and Um but
much weaker at Sk,

48 49
,t 57,9j4 26,7

Up iP L3 56 L9,9
Ki iP J-1 55 3+,2

ipP 15 55 37,7
Sk eP 13 55 52
Um iP I1 56 OL,A
Off coast of Oregon,
h = 15 tim (fi).

Un iP 14 A5 O4,2
e 14o5O7

Yugoslavi-a (n = 40 lo),

eT
i_P
aS

i
iT

v+
o4
o4

o4

14
OB

10
10
L4

53
04,9
25
77
5!,4

i(prp) 15 16
i(prp) 15 16
i(prp) L5 L6

Up
SK

Up
Ki
SK

-L5
i(p)

ll

cont.

iP
iP
iP

68.3oNr 5r.8oE.
Origin tj-me = 06
Explosion?

sf( A eP 20 49 39

1n tine = 20 47
olution obtainect by

27 L6 OI,I

Norwegian Sea, oN, goE.
Qgigin time = 2
Solution obtained by

K{R' i?n 7Í 06 3r L6.1
i?g )z 06 

'L 
28,2

iSn ?:- 06 32 t:--,g
iSg 73 06 32 7O,8Ms(A ess 7i 06 75 05

Uù4 É j.Sn 1f 06 32 57,5

e ont.
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Up = Uppsala, Ki = Kirurrs.r Sk =
Ka=

-9-

Skalstugan, Gb =
Karlskrona

Góteborg, Um = Umeà

l-964
July 7
c ont,

Um

Ka
Hindu

Ka
Crete

Ki
Um

Un

!964
July
c ont,

Up iP
ipP

Ki iP
Um iP
Tt:uZOn, h

Up

01 45 19.8
or 44 57

48 LA,7
48 29,6

07 rg 27,8
07 rg 34,5
07 Lg o3,3
07 19 10.0

- 40 r@ (up).

07 59 06,9
microns sec
E I,O 25
N !,5 24
z o.B 25

07 58 59
microns sec
E 1.1 22
N 016 18
z L.7 2t

07 59 73

i( ss)
e( ss)

i?
t_

iP 21 20 28,2
iP 2L 20 16,7
Kush (l = eO tm),

iP 07- 77 42,6
(n = eo tm).

Ki i 122776
microns sec

PZI,34
P Zt 0.4 1,0
PP E 2,7 B
?P N 0,5 9
PPZ4.6B
P? Zt I,3 2,O
SKS E 7,O 7
sKS N 2,3 7
sEg.o11
Ir[ E 10 2l
M N 5,1 20
MZT62L
(n = l.t35o lm = 1o2o).

sk iP t2 0g 56.L
iPP A2 13 46,2

Gb i 12 77 25,5
1PKP 12 L1 54,7
iPP 12 14 26,5

Un i? 72 09 2O,I C

i(pp) 12 10 oB.B
is} 12 10 19
iPP T2 I3 78,7
1SKS L2 T9 42,5
is L2 2I 06
i(ss) rz zz 07
i 122747
1PKIKP L2 25 77.'

Ka i? L2 09 42,9
iPP 12 L' 5T,4

Banda sea (h = 170 hr).
I.{agn, = 7 ,1 (Up, f:- ) .

Up

o5
05

Up iP

M

M

M

eP

L,f

M
I,T

è

Ki

Un

Um

Molucca Passage
(ft = 5O tot).

i? 12 0B 30.8

iP t2 0g 70,1 c
i 12 A2 47,2
iPP 12 t3 4g.I
i(sPP) t2 15 04
iSKS T2 19 53
is 12 21 18

microns sec
P 'zt 0,1 o.B
PPE0.64
?P 'Zt 0.1 0.9
SKS E I,5 7
s E 7.4 l-1
M E 4.1 18
MN9,42I
M Z 9,4 22
(D = 11550 tm = to4o).
iP 12 0g l-4,2
i(pp) 12 10 04,1
iPP T2 13 7I,6
1SKS L2 19 16
is 12 2I OO

Un iP

Ki iP
Alaska (h =

Up iP
i
]-rl

Ki iP
SK iP
Um iP
* t.l-ran \n -

L5 T4 4O.B D

rg 72 25,O

ao 10 7t,1
15 hn),

ÍP

il a7 45 29.5
07 45 32,9
07 46 4a.L
03 46 06,5
03 46 0r,r
07 45 44,6

60 hn),

Ki

Up iP o5 ,9 2a,3
i(pp) 05 59 j6,L

mi-crons see
MDO.923
M N L.O 20
1\[ Z O,g 16

Ki iP 05 ,g 10.5 C
c ont, c orrl .
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Uppsala, Ki = Kirunar Sk = Skalstugan, Gb =
Ka = Karlskrona

Góteborgl Um = Uroeàvy-

1964
July
c ont,

1964
July 9
eont,

Ki microns sec
P Zt 0.1 1,0
ME1,019
MNO,818
MZL,5 18

sk iP 05 ,9 35,3
Um iP 05 59 16,0 C

eS 06 09 15
Ka iP 05 59 4O,2 C

ip? 05 59 Dl-,5
I'uzon, h = 40 tn (fa).

Up i? 10 48 I7,5 D

up i(prp) rt 41 27,5
iPK? It- 41 70.2
1PKS II 45 IL

microns see
PKP 'Zt 0,2 0,6
M82,227
MNB,1 23
M 7, 6,5 22

Ki e(prp) 11 41 11
i?K? 11 41 1g,O
iPP tt 47 52
1PKS TT 44 49

microns sec
?KP Zt 0.1 1.0
?KS E 0.8 7
PKS N 1,0 9
M84.522
MN2,320
M Z 6,1 27

sk i?KP Ir 41 23,2
cb i(prp) rr 41 76,9

iPKP 11 41 
'9.0um i(prp) rr 4r r7,7

iPK? II 4T 26,2
iPP II 44 15
1PKS TL 44 57

Ka i(prp) rr 4L 7g,r
1PKP II 41 42,t

Tonga Islands (fr = 4O ton).
Magn. = 6,5 (Uprf:-).
Multiple Pi(P phases, (lfP)
being of much smaller
amplitude than PKP, The
tine clifference PKP-(PKP)
has a tendeney to decrease
with di-stance over otlr
range of stations,

Up iP 12 I7 5O,B
microns sec

P Zt 0.1 0.6
Ki iP 72 t3 t7,7

Ki microns sec
? zt 0.f 1.0

SK i? T2 T' 45,8
Gb iP T2 14 T3,O
Un iP 12 13 3O.A
Ka i? 12 14 LO.l
Japan (ir = 5o lm),
lWagn. = 5,9 (Uprfi).

Up e? 12 41 20

up e(P) 15 16 19
i 15 17 rg,4
i(ss) t5 17 22.7

mierons sec
(se) zt o.2 o,5

Up eP 16 55 40
e(prp) 16 58 36
i?KP T6 58 45,8
isK? t7 02 00.2
i?KS T7 02 12
ip?KS 17 02 42
ix 17 11 06.8

mierons s.ec
PKP N 1,1 4
PKP Z 7,6 

'?K? Zt O.7 0,5
SKP E 2,9 5
sK? N 5,2 4
sKPZlg5
sKP Zt O.4 0,5
PKSElr5
PKS T{ 21 5
M E 6,5 20
MN222l-
M22824
(n = 14550 ton = ttlo),

Ki iP t65507C
i.(rrc) 16 5a 7o,T
1PKP L6 58 34,7 C

iPP 17 OO 15
eSKS 17 05 20
i 170701
is 17 0B 06
iPKKP 17 OB 22,2
isP 17 10 02
i r7r545

microns sec
PZO"55
3KP E 0,6 4
PKP Z 6,2 5
PKP Zt 2,6 1,5
PPE2.O7
PP 7, 6.0 g
SKS E 4,O B

cont. cont.
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Up = Uppsalar Ki = Kirwrar Sk = Skalstugan, Gb =
Ka = Karlsisona

Góteborg, Un - Uneà

1964
July 9 Ki microns see
cont, S N 6,2 10

MEzO2T
MNI'20
M27422
(l = f39oo t@ = I25o),

sk i(prcp) 16 58 76,6
i 16 58 42,9
1PIe t6 5B 4r.7
1SKP L7 OL 54,2
islce 17 11 46.8

Gb i-(prp) 16 58 46,8
iPIe 16 58 54.0
isKP 17 02 L2.3

Um iP 16 55 17,6
i(prp) 16 58 fo.l
iPie 16 58 t7,g C

iPP 17 OO 25
e 17O:..46
eSP I7 IO 23
ix 17 11 09.8
i 17 7r r4,3

Ka i(pIG) 16 ,B 43.6
1PKP 16 58 53,8
1SIG T7 02 L2,2
eX 17 II 03

New Hebrides Islands
(n = reo m),
Magn, = 6,8 (fi),
The time tlifference between
the smaIl-amplitude
precursor (pfp) and the
large-amplitude PKP
increases with distance
over the range of our
stations (compare G. Payo
Subj-za and M. Bàth, . Geophys.
J,, 82496-517t 1964). - îhe
phase X (UprUnrl(a) could.
not be reliably identified;
if it is not d.ue to another
shock, it seems to have
passed over the greater arc
to the resp. stations.

1964
July 9 Ki
c ont,

22 07 O5,A
microns sec
E 0.9 20
N O.B 22
z r.7 20

t-y

M

M

M

10

Kurile Islands
(n = 3o m),

Up iP 01 28
Um eS 01 lB
Atlantic Ocean (h =

10 Ki i? 06 57

lOKie
e
r( se)

Up iP L7
Kurile Islands
(n = eo tm),

10 Up

79,7
20
,o l@).

r7,4

75
75
52.1

46,r

10 0l
r.0 04
10 04

1910

i? 18 56
ipP LB 56
i? t8 55
isP Ie 5,
iP 18 

'5iP 18 56
of Okhotsk,
120 kn (uprri).

P

Up iP
Ki iP
SK iP
Um iP
Japan (h =

Up iP

P
Ki iP

l-

.H

SK iP
Gb iP
Um iP
Fo:mosa (h
Magn" = 5,'l

up i?
Ki iP
SK 1P
Gb i?
Ka iP
Alaska (h =

20 3I L2,8
20 7r L9,2

microns sec
zt 0.1 0,5

04 56 7r,8
04 55 49,2
04 56 23,7
04 56 07.8 C

50 tcn),

oB 40 56,3 C

mi-crons sec
zt 0,1 1.0

08 4o 57,3 C

oB 40 79,2
microns sec
zt 0,1 1,0

0B 40 5g.B
0B 41 15.7
08 40 4r,2

= 120 ho).
(uprri-),

09 54 18,0
og 51 28,3
09 57 

'4,1og 5+ 34,r
09 5+ 45.9

,O kn),

rt 54 46

12 07 27,6

l_f
i

It

11

11ll

11
9Up

Ki

Um

Ka
Sea
h-

ol-,1 c
3I,l
IO,3
5l-,7
74.9
24,6 C

ll 11 Ka ePr'9upiP
cont, il1IUp

c ont.

22 07 52,2
iP
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Up - Uppsala, Ki =

1964
July 11 Ki eP
eontr

M

Ka iP

-I2-
Skalstugan, Gb = Góteborg, Um = Umeà
Karlskrona

Kinrna, Sk=
Ka=

12 04 10
microns sec
E O,7 16

12 07 rO.4

20 55 44,L
20 44 02

microns see
E 0.6 17
N T,4 1B
zr.r17^

6650 1@ = 60",
20 74 +9.3
20 42 17

microns sec
2o,44
zt o.1 r.2
E O,4 10
NO.4g
E 1.1 17
N 1,8 2I
z 3,9 22 

^5800 kn = 52',
2A 75 r5,7

Gb i?
Um iP

1\

Ka iP
Alaska (h =
Mragn. = 5 r'l

20 75 55,5 C

20 75 l.B.O
20 47 07
20 36 07.0 C

40 kn).
(ri),

01 00 41,9
01 01 22,8 C

01 01 02,4

l964
July
C OIlt r

11

11

Atlantic Ocean
(tr = 3o to).

ff 11 Ki i? t, 48 37,4
Mindanao (n = t5o tcn).

Ki iP 20 55 77,2
sk iP 20 76 04,9
cb i? 2a t6 45,9
Alaska,11 Up iP

M

tI
M

Ki iP
l-ù
eSS

P
M

M

M
n-

SK iP
l-ù
iSS

Um iP
eS

Ka iP
- t.J,ceJ-ano \n

11 Um iP

11 Up iP
l-D

M

l'1

Mî
Ki iP

eS

r7 48 79,r C

17 52 37,6
microns see
E 0.4 t5
N 1,0 19
z o.g 14

r7 48 10.4 C

17 50 58,0
17 51 17

microng sectzt O.4 a13
E 2,O 19
N A,7 16
z 2,8 19 -^

1700 }m = I5È",
L7 47 46,6
17 50 28,7
t7 50 47,7
17 48 27,7 C

r7 5t 70
17 4B 57.O C

= 20 kn),

19 06 27,7

Up iP 01 56 47,I C

i?? 0r 59 20,6
is 02 05 55

microng sec
PEO,23
PZ0,64
P Zt O.2 1.0
PP Zt 0,1 I.4
sE1.0g
t{ E 1.9 20
M N 2,9 18
M Z 2,6 l.4^
D = 79OO lm = 71".

Ki iP 0I 56 O7,2 C

is 02 04 47
microns sec

PEO,45
PNO,t5
PZI,I 5
P zt 0.1 1.0
SE2,J.B
s N 0,7 10
M E 5,8 T1,
lÍ N 5,7 13
M Z 5,T I, A
D = 72OO kn = 65".

Sk eP oI1657c
ipP 01 56 4O.8

Gb e? OI ,7 05
Um iP 01 56 2O.7 C

ip? ol 56 24,3
is 02 05 L2

Ka iP OI 57 O2,7 C

ÍpP Ol 57 06,3
Japan. h - 1? tcn (FkrUnrKa).
Magn. = 6.I (up, xi).'
Un i? 09 10 25.1
Alaska (tr = tO to).

Up iP lt ,2 49,5 D

L2 Up iP
Ki iP
Um iP

12

Mari-ana Islands
(rr = 6o m).

T2

Pî
-È

S

L[

M

T/I

D-
sk i?

tl

il

c ont.
e ont, J-2



I

up=

1961
July
e ont.

lf

Uppsala, Kj- = Kiruna, Sk
Ka

12 SK i?
Ka' i?

13 52 42,-'
13 52 23,2

Up i? 20 o7 44,6
Ki iP 20 07 tg,z

i(pp) zo a7 27,7
mi crons sec

M80.613
M Z O,7 L7

sk iP 20 07 5r,7
Siberia (fr = eO m).

Up i? 20 26 09.1 C

ipP 20 26 1t,.5
is 20 34 2+

microns sec
? zt o,2 o,7
MN1.122

Ki iP 20 26 01,5 C

ipP 20 26 76,8
is 20 74 rt
esS 20 75 07

mi crong sec
? zt o,7 1.1
S E O,45
ME0.6 17
MNO,4 12
MZO,5 I'

sk i? 20 26 24,5 C

ipP 20 27 OO,O
Gb i? 20 26 2g,o
Um iP 2A 26 OJ-,O

is 20 54 IO
isS 2A 15 OB

Ka iP 20 26 L7,5 C

Burma.h=140 ]m
( Up, Ki, Sk, Un) .
tr{agn. = 6,0 (UprlC:-).

Up 1PKP 21 27 28.O
Ki 1PKP 21 27 43,3

microns sec
PKP Zt 0.1 1.O

Sandwlch Islands
(n = r4o nn).

a7 Ki 1PKP OL 72 39,6
isKP oL t5 ]-2,t

cb i?KP ot 12 55,8
Ka 1PKP OJ, 52 59.1 C

Fiji Islanas (h = 5BO h).
06,4 c
32
2B

_r7_

Skalstugan, Gb =
Karlskrona

Góteborg, Um = Umeà

T2

l-961
July
conl .

12

I5 Up microns sec
P Zt 0.1 0.5
MN0.6L5
D = TOOO 1tg.. = 63",

Ki iP 11 09 OO.l
ipP II 09 26,2
is 11 r-7 20
esS 11 18 11

P ;1"6:î" ì:;
s E 0.6 g

MEO,5 14
lt N 1,0 20
MZO.7l-5
D = 6900 ln = 62".

sk iP tL 09 22,t
ipP 11 09 48,4

cb iP 11 og 26.7
ipP 11 09 51.6

Um iP 11 0B 59,1
ipP II A9 25,4
is 11 17 18
isS 11 18 04

Ka 1P 11 09 14.7
ipP 11 09 ,B.B
isP 1l 09 50,1-

Surma,h=llolcor
( Up, Ki, Sk, Gb, Um, Ka ) ,
Magn, = 5,7 (Ki).

Up iP
Ki iP
SK iP
Gb iP
Ka iP
Oregon (h =

17

Um eS
North Atlantic
(r, = lo t.),
Up iP
I(i iP
sk i?
Mindanao (h =

12 06 23,0
12 0, +2,9
12 05 55,2
12 06 26,7
12 06 4O.I

,o h),

16 33 24
0cean

17 25 OO.11,

a7 24 45,O
17 ?5 04,O
1OO h).

12

17 I(i i? 16 01 42,1
Sk eP 16 02 11
Alaska (fr = z5 tcn).

T7

1?

It

c ont,

iP 11 0g
ipP 11 09
is 11 17

eP
eS

P
UI

21 13 12
21 2L 58

microns see
zt 0.1 I,7
E O,7 19

17 Up

c ont,

L7 Up



ú.

wy-

1964
July
c ont,

Uppsala, Ki = Kiruna,

up microns sec
MNO,7 17
M Z O,9 18^
D = 72OO ln = 65u.

Ki iP 2r 13 45,4
eS 21 2t 07

microns sec
? zt 0.1 1.0
ME0,6l-7
I{ N O.4 15
I'I Z I,6 22 "^D = 7B5O kn = 70à-.

SK i? 2L 13 I2,7
Gb iP 2L 12 48,7
Um iP 2I 13 31.9

is 21, 22 15
iss 2t 26 38

Ka i? 2I L2 53,9
i 21 L2 56,0

North Atlantic Oeean
(tr = 5o tcn),
Magn. = 5,6 (uprfi).

Um iP 22 07 l4,I
Ka iP 22 07 22,5
Hind.u Kush (fr = tzO toa).

Um ePS OO 12 19
Prince Edward Islands
(fr = 3O tcn).

Up iP 01 12 19,1
sk iP oI 12 71,3
Um i? 01 12 08.4

Ki iP
Iran,

02 05 52.9

Ki eP 04 U, 13
Aleutian Island.s.

_t4_

Skalstugan, Gb = Góteborg, Um = Umeà
Karlskrona

Sk=
Ka=

17
L96+
July L4 Up miorons sec
corrtr Pn Zt O,3 0'5

Sn Zt O.3 O,5 ^D = 680 hm = 6.1".
KÍ iPn 05 t5 +9,2

iT.cl nq r'n -lO 
"4!ó+ vJ .îv LJ a )

't?

1A

1/'

t4

M

M

Ki 1PT4

'lA4.i

Up iPn 05
i05
iSn 05
i05
ilgl 05

iSn 05 36 51,4
ilgl 05 37 32,8

Gb iP^ 05 14 38,4 C

iPg
esg

Um iPn
i
iSn
elgl
e
iRg

Ka iPn
i?x
1
isx
ilgl 05 36 25.I
isg 05 76 31,7

lforth Sea, between Derrmark
and Norway (h = 40 im).
At the shortest distance
(Cu, 290 h) Sg has the
largest anplitudesl at
the next distance (Ka,\^
52O IflL) Sg and lg1 are
about equal, and at all
larger distances, lg1
d. ominates.

Ir', Up iP IO 06 36,+
microns sec
E 0.6 20
Z T,2 19

10 06 41,6
microns sec
E O,7 25
z o,9 27

ro 06 42,1-
10 16 02
LO 06 37

(r, = 5o too),

t2 57 46.3

Sk ePn
iPg

tf
M

Um iP
eS

Ka e?

?uerto Rico

05 35 78
05 t6 09,6

05 74 46,0
05 75 2+
05 36 08.4
05 76 l-6,3
05 77 15,2
05 38 43
05 3B TI
05 39 1+
05 35 O7,3 C

05 75 A4.6
05 35 22,r
o, 56 LO.2

Up eP
Ki eP
SK iP
Um iP
Ka iP
Alaska (h =

05 52 20
05 31 27
05 31 52,O
05 3r 55,2
05 12 1i1,9

IO icn),

1t 75 26,4
75 34
76 70,2
36 37
37 09

c ont.

14 Un iP



i1

Uppsala, Ki = Kirunar Sk =
Ka=

_r5_

Skalstugan, Gb = Góteborg, Um = Umeà

Karlskrona
up=

L964
July T4I4

]-964
July
c ont.

Up iP
Ki eP
Sk eP
Um i?
Off northern
(f, = 3O to),

12 59 0L,t
12 5B 22
a2 58 55
t2 ,B 44.O

Californla

14 Up iP 14 oB 53,,
microns sec

P Zt 0.1 0.6

Ki i? 14 07 09,6

iPc? 14 0B 59'6
microns sec

P zt 0.1 1.0

Sk ip 14 Oa 56,5

iPc? t4 09 20,6

Gb iP L4 09 L4,2

Un 1? 14 oB 25,o

iPcP 14 09 It,6
Ka i? 14 09 L7,7

i 14 09 38,3

Kamchatka (h = 40 kn),
Magn. = 5.9 (uPrri).

14 Um i? t5 50 55.+

I7 70 2l-,7

17 29 56,3
14 up i?

Um i?
Kurile Islands
(rr = lo t<n).

t+ Up ePKP 18 58 17

Ki e?I{P 18 58 14

Sk ePl{P 18 58 30

Vr/est of Macquarie lsland
(rr = 4o nn)'

tf 14 Up iP 27 09 a7.O

c ont.

Up iS 27 L7 7I
D = 6700 lm = 60à0'

Ki iP 27 08 22,8

eS 23 15 47

microns sec

P Zt 0,1 4.5
S N O,' 9

MEO.717
I/I N O,4 r+
D = 59OO \m. = 53o,

sk iP 27 OB 47,9 C

ip? 21 oB 52,9

Gb i? 27 09 28.1 C

ipP 23 09 72'6

Um iP 27 08 5L.O C

i 23 09 O2.O

is 21 16 +2

Ka iP 27 09 39.4

iP? 25 09 45,9

Alaska.h=20}m
(st,ebrica),

Um iPIG 23 7I 45,6

Kermadec fsl-ands

(rr = eo to),

um iP 07 17 06 ''

Um iP 06 41 2l-,6

I h ttm 07 12 24,8

07 14 00

07 36 59.7

microns sec

zt o,1 ]. o

T, Up iP

n

n

I4

15

t5

iP
e

?

c ont,



at

/ Up = uppsaia, Ki =

1961+

July I5 Ki
cont.

-16-

Kirrrna, Sk = Skalstugan,
Ka = Karlskrona

iP o? 36 06.7 c
microns sec

G'b s G6te6'org., inn = IJneà

TY
i

M

M

M

iP

Up

Ki

]3il€)-,
v

SK iP
Gb iP
um lt)

Ka iP

].rn
iSn
ise
D=h

58.8
55.r

05 28
05 29
05 30

kn=

18 bl+ 22
IB \2 22
18 l+2 50.0
rB l+h o7

z | 0..3 1.1
o7 36 3?,1 C

07 37 1l+.1+ C

07 36 33..2 C

07 37 22.8 C

Aleutian Islancls

1tr = 3O kn).

SK iPI(P OB \3 l+T.T
Uno iPKP oB l+3 36.3
Santa Cruz fslands
(tr = 130 kn).

iP 09 5l+ 36.3
eS 09 59 0B

microns sec
S N 0.3 

'M E O.\ l-3
MNO.5]:6
D = 2900 km = 260.

microns see
M EO.B16
MN0.313
M Z 0,6 13

Sk eP 09 5l+ 58
Gb eP 09 5h 09
lln iP O9 55 L9,8
Ka iP 09 54 0l*.2 c
Algeria (1 = 4o t<n).

Ih iP 13 03 l+1.?

Up i(P) rb 59 55.8

L, Up iP . L9 o7 27.6 c
m].crons sec

P zt o,L 0.5
sk iP L9 o7 r7,5
Gb iP 19 0? l+8.\ c
rh iP L9 O7 O2.9
Ka iP t9 07 I+9.6 c
Kurile fsl-ands (tr = 3O t<m).

Up isl(P 05 13 b6.9
New Hebrides Islands
(tr = t20 t<m).

= 05 28 00. ion?

Up iP 09 30 56.5
th iP 09 30 37.\
South of Japan (fr = l+60 trn)

L6 up iP 10 b8 23.a
Ka iP 10 l+8 h65 C

Kurile Islands (tr = 3O tn).

t6 Up eP 16 18 32
Ki 

ti""oll-"u"
M E0.6 20
M 7, O.'.l 1?

un iP 16 18 3B.l+
KA iP L6 LB 2l.,5
Indian Ocean (tr = 3o tn).

17 \5 22.3 C

L7 l+5 23.3
microns sec
E O.\ 15
N 0.5 12
z o,? rl+

L? l+6 2\.1+
mierons see
zt o.r 1.0

cb eP r? h5 19
um iP 1? l+5 h9.b
Ka iP 1T \5 07.8
Turkey (tr = 6O tn).

16

15

UpT5

Ki
t6

v
L5

T6 Up esg
Ka eP

ise
eL

A remarkable train (t) of
surface waves of lor
velocity at Ka, possibly
a T phase.

Up iP 02 39 a9,6 c
ipP 02 39 h3
iS 02 l+3 00.7
i(ps) 02 b3 \5

ut4É eSn 7f
iSe 'r1

05
05
05

32
30

16

cont.

IT
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a

_r7_

Up = Uppsala, Ki = Kinr:rar Sk = Skalstugari, Gb = Góteborg, Inn = Iheà
Ka = Karlskrona

1964
July L7 Up
CODtr

![crons sec
7.t 0,6 0,6
83.55
N10 I
23,35
E \,9 10
N 5,5 7
7. l+,8 7

02 ll0 20.5 c
02 bt 13
02 \5 05
02 l+6 03
02 l+6 3l+
0z t+9 39
02 50 2t+

microns see
zt o,3 1.0
N 2.29
E13 16
N 6.2 t'
z 6,9 16

oz 39 )+9.8 c
02 l+0 21.8
02 38 59,2 C

02 l+2 l+j.O
02 39 44.3
02 40 1?.8
a2 t8 57
oz I+l+ ij
02 38 35,1 C

02 41 58.2
Greece. h = 170 kn (uprt<i,
Skrtn). Magn. = 6.2 (uprtci).
sS at Um has a remarkably
large anplitucie on all three
long-period components,
compared to the other phases.

P
M

M

M

SK iP
ix
iY

Gb iP
ix
iT

ún iP
ix
iY

Ka iP
ix
iY

rnicrons sec
zt 0,2 0.7
N 1,0 20
z L,3 2A

oL 5o 5g.T D

ol+ 51 oh.?
0l+ 5l- 16.1

microns sec
zt o.h 1.0
E t.6 2r
N 0.? LB
z 1.7 tg

oh 5r 35,9 D

04 51 l+2.0
o\ 5t 52.3
0\ ,z 11.0 D
ob 52 16.8
0r+ 52 27.8
04 5f 2l$.1 D

04 51 28.3
ol+ 51 38.6
o\ 5z 1\.1 D

0l+ 52 20.1
oL 52 31.1+

Kurile Islands.
tvtagn. = 6,3 (UprtCi).
There are tbree very
tlistinct phases, P, X, Y, on
alL our Zt-record.s, roughly
of equal anplitud.e, the
average tine ctifferenees
being X - P = 5.3 sec an6
Y-X=11.0sec.One
interpretation would be that
P is a foreshock, and that
X is P of a new shoek with
Y as pP, Thís gives a foeal-
depth of about 40 km.

Up iPI(P 05 L3 29.6
Gb iPI(P 05 13 l+0.3
Un iSKP 05 16 12.8
Ka iPl(P 05 13 l+2.3
South of Fiji Isl,ands
11 = 5oo trn).

lln iP L5 27 26.6

Gb iPKP 19 28 l+4.6
Tonga Islantls (tr = 9O tno).

Up iP 22 01 00.0
í 22 01 0h.5
í 22 01 1l+.L

IJn iP 22 OO 35.O

196t+
July I7
cont,

Up
P

M

M

Ki iP
ix
iY

P
s
a

s
t4

M

M

1r
1S-H

ís
isS
1

1L1
iLgl

r
s
M

M

M

iP
ipP
1t'
iS
iP
ipP
is
isS
LY
is

1.H

iS

P

s
iP
iS

S

iP
iP
tr
iP

iP
ix
iY

Up

sk
Gb
Ura

Ka

17 Up

L7 02 l+6 22.5 D
02 50 0\.6 rr

nierons sec
7,t 0.3 0.8
E 5.2 7

02 h6 l+h.g
02 50 l}0.0

nicrons see
z f 0.8 2.0 rf

oz I+6 3\,9
oz I+6 20.1 D ff

02 I+6 32,0
02 \6 t\,2
ob 5r 5t.l_ D
ol+ 5t ii.,
0l+ 52 0?.3

cont.

17

t7

T7

ff

cont.

17



l1

-18-

Up = Uppsalar Ki = Kirunar Sk = Skalstugan, Gb = Góteborg, [h = Uneà
Ka e Karlekrona

]:96t1
July L7
cont.

Un í 22 00 I+9.5
Kuril,e Isl-ands (tr = hO fn).
Renarkably enough, Up Zt
exhibits the sane sequence
of arrivals as for the
shock July 1f , 0l+ 51.

1? iP 23 05 \7,6
ipP 23 05 48.0

microns sec
P 7,t 0,2 1.0
M E 0.5 1_B

M N0.T18
M 7, 0.9 18
iP 23 o\ 56,3

microns sec
P Zr 0.1 I,2
M80.6 18
MN0.5U
M Zr,1 17
iP 23 05 32,0
iP 23 06 03.7
iP 23 05 ]-7,3
ePS 23 IU 21
iP 23 06 0\.5
í 4 06 28.8

1B

Kurile Islands. h = 25 kn
Magn. = l.B (Uprfi).

Ki i 00 20 39,6
iSe 00 21 08.0

Itrn iSe 00 22 04.\

Un iP 00 l+6 38.8

Kí ePn 0l- 06 l+l
eSn 01 08 tl
iSe 01 0B 5I.6
D = BA0 km = ?.1+'o

18

18

Ki eP 03 2t 23
Alaska (h = 3O t<n).

Up iP 03 ,+5 28,7
ipP 03 h5 13.8
isP 03 h5 5l+.6
is 03 lig St
iScP 03 52 3I+.7
iScS B 56 z0

microns see
sP Zt O.! 0.6
S80.6 lr
SN0.7 It

M EO.4B
MNO.BlO
M Z O,B 10

D = 2650 km = 2!o.
iP 03 I+6 36.2
is 03 51 38
ePcS 03 53 06
i 03 53 21.h

microns sec
P 7,t O,r 0.6
S E 0,65
M E l+.3 2l+
MNO,b9
M Z0.612

sk iP 03 l+6 07.7
i(sP) I I+6 l+7,e

cb iP 03 l+5 20.8
isP 03 l+5 51.1

lIn iP 03 h6 00.5
iPP I t+6 t+6

eS 03 50 31
Ka iP 03 U+ 56.1+ c

ipP 03 h5 12.8
isP 03 l+5 2l+.8
iS 03 l+B l+3.5
i 03 5L 59.0

Dodecanese Island.s.
h = 100 kn (UprGbrKa).
Magn. = 5,'l (UprKi).

196b
July 18
cont.

Up
Ki

Up

Ki

SK
Gb
Um

Ka (1

(up).
It 18 Up iP

Ki eP
UM LE

LB

1B

1S-t',

12 59 r2.3
t2 58 58
L2 59 02.8 C

12 59 37.8

06 06 53.3 C

06 07 13.8
06 o? 58.8

1B18

18

Celebes (tr = lOO kn).

Up íP I7 \I L2.6
cb iP u 41 33.7
Kamchatka (U = LOO t<n).

Up iP 18 32 04.8 C

Up iP 20 16 13.8
Kurile fslantls (tr = 3O t<m).

Up iP 23 l+6 22.5
Ki iP 23 t+5 2T.B
Sk iP 23 t+i i3.3
cb iP n \6 33.1 c
um iP 23 l+5 i6.9is 23n56
Ka iP 8'U6 t+5.5 C

Alaska (tr = 3O t<n).

Up iP 03 5T IT,t+

1B

19

tt

cont.

Up iP
i:
r-yn

cont.

T9



t.
a

-1 a-

Up = Uppsala, Ki = Kirunar Sk = Skalstugan, Gb = Góteborg, lln = Uneà
Ka = Karlskrona

!96'+
July t9 Up iPP
cont. el,gl

o6 b8 u.6
06 r8 18

1961+

July

19

tg

m].crons sec
PP Zt 0.1 0.8

Ki iP 06 06 38.3 C

iPn 06 0? 30.9
isn 06 13 38.2

microns sec
P 7,1 0.2 0.7

sk iP 06 0? 0g.o c
iPP 06 0B 31.2

cb iP 06 o7 22,2
iPP 06 oB l+?.5

iI! iP 05 06 3B.l+ c
iPn 06 0? 3?.1+
iPP 06 07 5I.2
i(Sn) 06 1l+ 07.3

Ka iP 06 07 09,2 C

iPP O6 OB 3a.t
Kazakh SSR.
Magn. = 6.0 (uprKi).
Underground explosion.
The explosion has evittently
produced Pn and Sn propagateil
to great d.istances, as well
as higher mocle waves.

un iP o6 hr l+5.h

Up iPKP 0? 09 03.h
Ki iPKP 0? 0B l+9.\ C

sk iPi(P o? 09 oo.l+
tln iPKP 07 0B 55.8
New Hebrides fslsrìds
(tr = Z3o t<n).

Up iP 12 41 \0.7
iln iP 12 l+l- 16.? D

Kurile Islantls (tr = 3O t<n).

ttm i(ste) 1l+ 02 36
îonga Islancls (tr = 3O trn).

Ki
microns sec

M E O.2 13
MN0.2l.:6
MZ0.\15

Um iP LB 23 35.1
eS 18 3l+ If

Mind.anao (6 = lO kn).

Ki i(PKP) Og 55 3g,g
i 09 55 t+5.o

South Pacific Ocean
(u = 3o rn).

Up ePICP 10 42 3?
i 10 l+2 l+?.9

Ki iPKP 10 l+2 17.? C

i 10 b2 30.3
microns sec

PKP 7,t O.2 1.0
SK iPKP TO \2 32,5
tin iPI{P lO l+2 26,8
New Zealana (n = 110 k!x).

Iln iP 12 55 52,3

Up iP L3 \o zj.a
ipP 13 l+0 31.?

Ki eP 13 l+f 01
ttrn ip 13 h0 40.7
Gulf of Ad.en.
h = 25 knl (up).

Up eS 19 13 35
nicrons sec

M80.318
MN0.6l-5
M Z0.6 18

Ki iP 19 02 r7.5
ípP 19 02 25.o
eS L9 L2 rl

nierons sec
sEo.36
ss0.67
M E 0.6L6
MNo,9 19
l,t z 1,5 18^
D = 9l+50 km = 85".

Urn eSKS 19 12 55
iS 19 13 1?
ess 19 18 5h

Revílla Gigecto Isl-ends.
h = 3o kn (Ki).

up i(P) 21 58 14.5
í 21 59 53.t1

Up iP 22 I+8 22.\
ipP 22 t+8 35.8

Aleutian Islands.
h = 50 kn (up).

Ilp iPIc 23 az I+5,2 c
í 23 02 56.1+

Ki iPIe 23 02 26.\ C

í 23 02 35,9
microns sec

PIG Zt O.5 r.2
sk iPi(P 23 02 l+1.I c
Ifn iPKP 23 02 35.8 C

New Zealand (h = 220 kn).

T9

L9

tg

20
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Up = Uppsala, Ki = Kirunar Sk = Skalstugan, Gb = Góteborg, Uo = theà
Ka = KarLskrona

]ffi@ t96t1
July 2I
cont.

2I

Gb

Urr
ipPIG 0l+ 09 08.5
iPKP 0l+ 0T 56,0 D

i 0l+L055
iPP 0h 11 19.6
iSKP 0l+ 11 32.0
i 0h1728
iSKSP 0l+ 20 39
ePSKS 0l+ 20 58
iSs ol+ 29 03
e(pxp) ol+ oB t6
iPKP 0h 0B 19.5
ipPIG oL 09 11.2
isKP 0l+ 11 b4.3

o? h7 10.9
OT l+7 1.2.l+

10 03 52,7 D

10 llr 10
mierons see
zt a,r 0,6
E L.5 20
It 1.8 18
z r,7 18

10 02 l+8.3 o
r-0 08 05

microns see
zt 0.2 1.0

s E 0.3 I
ME3.020
MNO.9l.6
M 23.922
D - 3600 t<n = 32 I/2o.

Ka
20

2T

tin iPKP 23 L5 26,9
í 23 15 3h.2

New Zealand (Ìr = 160 kn).

Up eS 01 33 10
microns sec

M 80.7 18
l,l N L.lr 22
M ZL.B22

Ki eP 0I 22 06
eSKS 0L 32 2L
is 01 32 32

microns see
SKS E 0.3 B

sN0.6g
M 81.1 L7
M N t.2tg
M Z 3.\ l_g^
O = 9550 km = g(".

.tr'].J I l.SIanOS.
h = 210 kn (cbrKa).

2l Ki eP OT ]-t+ 27
ipP 0? 1l+ l+?.?

sk iP or 1l+ 39'?
Un iP 0? 1l+ 58.9
El Salvador.
h = Bo hn (Ki).

iP
I

iP
e

Up

Up

P

M

M

M

Ki iP
eS

2t

Un iSKS
iS

01 32 38
0r 32 57iss 0r 38 33

Revilla Gigecto Islanats
(tr = 3O tn).

Up iPI(P 03 06 l+l+.?

i 03 06 50.7
Ki ePKP 03 06 23
sk iPKP 03 06 39.1
Iln iPIG 03 06 3l+.0
Kermadec Islentls (tr = l+30 m).

up iPl(P ob 08 oT.5 I
isKP ol+ tt eh.6
e Otl- IT 55

microns sec
PKP Zt O ,6 0.7
sKP Zr 0.8 2.0

Ki e(Pt<P) oL o? l+6

iPKP O\ 07 55.2
e Ol+ 10 35
iPP 0l+ 1l- 09.5
i 0h1?12

nicrons sec
PP ZL.I'

sk iPKP 0h 0B 01.0
iPP 0l+ 11 23.9

cb iPKP 0l+ 0B 1?.5

2T

SK
Gb
Un

LY
iP
iP
is
iss
iSa

10 03 3l+.5 D

10 0L 18.8 D

10 03 l-B.t D
10 08 59
10 11 05
101136

ilgl- 10 15 12
Ka iP l-0 0h 23.5
Laptev Sea (h = 30 km).
Magn. = 5.5 (UPrtCi).

Ki iP L1 55 1o.B
sk iP 11 55 11.?
um iP 11 5L 59.4
rren (h = 50 km).

KtL ise 13 23 oT ag,g
@
uPÌE is; J{ zl oi \:.0
Nordlantls Fylke, Nomay,
66.4"N, th.T"E.
Origin time = 23 06 01

cont.

2I



;l -2I-
= Kiruna, Sk = Skalstugan, Gb = Góteborg, Um = I}neà

Ka = Karl-skrona
ì

196l+
Ju].y 22 Ki ePCP

i(pP)
eSl(S

M

M

M

1v
eSKS

nr

SKS
SKS
T{

M

M

Sk eP
L}! iP

isKs
eSS

Ka eP
Panay (h =
Magn. = 6.1

Um iP 20 lg 52,3

Up iPI(P 21 20 26.I c
Ki iP 21 16 10.3

e 21 19 l+3

microns sec
MEO.B2L
MNo.?23
M21.020

sk iPI(P 21 20 23,7
cb iPKP 2t 2A 33.5
un iP 2! 16 2I.T

iPKP 21 20 18.2
e 212100
eSKS 21 27 IL
i 2r. 30 28

Ka iPKP 2t 20 32.3
New Britain (h = 60 kn).

Ki iPKP Or 25 50,6
Un iPIG OL 25 l+8.2
Chile (tr = 3O t<n).

Ki eP 01 59 1l+

Up iP 0l+ \9 28.6
Ki iP 0l+ 50 07.3 C

Sk iP Ol+ 50 07.1
tn iP o\ \9 l+5.1+

Ka iP ol+ l+9 28.3
Iran (h = 60 kn).

Up = Uppsalan Kí

196l+
July 2I Up 13 25 \9

L3 25 59,t+
13 36 00

mierons sec
E 0.8 18
N L5 19
z I.! 1?

13 25 26,\ C

13 35 4l+

mierons sec
7.t 0.2 1.3
E 0.1+ 9
N 0.3 g

E 3.1 18
N 2,6 2J-
Z I+,1 18

13 25 52
L3 25 3l.,7
13 35 

'313 l+1 36
t3 25 56

30 kn).
(ri;.

22 Ki
Alaska

10 l+5 hg
Gulf of California
(tr = 3O trn).

iP 18 00 2?.6
(tr = 3o t<n).

22 Um iP 20 L6 l-9.8

23 Un i(P) 02 t5 15.8 D

Un iP O5 10 2?.1 D

Costa Rica (h = 110 kn).

Urn iP o6 l+7 eb.B
i 06 I+7 30.7

Un eP 09 33 34
i(s) 09 h2 40

Ki eP a9 51 5'l
eS 10 01 21

microns sec
t'{ E 0.6 17
MN0.520
M Z 0.7 1?^
D = Bloo km = ?3".

SK iP
Um iP
Atlantic Oeean

ttm iP

Um iP

Ki

23

23

23

23

2T

23

23

23 Ki
Um

iP
1.H

ipP

og ,L 23.7
og 51 36,2
1tr = 3O trn).

L3 2, 3l+.9

f3 28 16.1

Ll+ 28 3l+.6
Il+ 29 02.7
lb 29 11.1

23

Alaska. h = 30 kn (Ijn).

Ura iP I5 36 l+9,2
i r-5 37 06,2

KIR ipx 7." 2r 09 16.3
iSn 7f 2L 09 5I+.7
iSe 73 21 10 ol.?
n - t?C- l.* --3::>-.

Gulf of Bothnia, nequr
Finnish coast , 65.zoY,
25.o"8. Origin time =
=21 0B17.
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Up = Uppsala, Ki = Kirunar Sk = Skalstugen, Gb = Góteborg, Ilm = Lhneà
Ka = Karlslerona

1961+

July 23 Ki
ALaska

1.HUp

23

23

LY L6 05 33.0
(tr -= ZO trn).

196t4
Jui-y 24 Ki mierons sec
contosEl+,4 12

s N 2"2 10
MEL62T
MNL6L7
M 226 18
o = 665o kn = 600.
iP oT or 3h.B c
eP 070209e
1r 0? 01 2L,6 C

iPa 07 05 L2
is 0? 0g 51
ePS 07 10 15

Ka iP o7 02 10.3 C

Kurile Islanils (tr = 3O tn).
Magn. = 6.7 (uprfi).
Ítre phase appearing on Up N
16 sec before S is worth
noting. A silaiIar case is
observecl beJ-ow, July 2b,
13 36r

2t+ Sk iP 0?
tiil iP 07
Kurile Islands '

hr
Ki iP

ipP

P
SK iP
Gb iP

ipP
ttm iP

iPcP
Ka iP

ipP
Alaska. h =
Magn. = 6.0

sk iP
tln eP

16 59 33.8

19 18 09"6 D

mierons sec
zt o,r 0.5

19 L7 th"o D

19 17 21.1$
microns sec
zt 0,2 i"0

t9 t7 \1.2 D

19 rB 2]"b D

19 18 28.1
19 u he.B p
19 L8 39.5
19 18 33.2 D

19 LB ho,l+
30 klo (ri nct rKa) .
(upori).

53 19.}t

38 35"1

01 52 00.3
0t 52 t5

03 30 15.? D

0? 01 I+7,7 C

o? 06 oT
07 LO 25
0? 10 hl

mierons sec
N0.92
zL,g2
Zrt ].'5 1"0
E )-"6 g

1.H

sk
Gb
Un

up i(Pte) t9 36 \7,9
Argentina (n = t3o tn).

08 b9.9 i

0B 36.8 :

2ll

2I+

íP

iP

iP

Ki23

2h

2l+

2l+

2,1 Up iP
ePa
1

eS

hr
P

Guatemala 11, = 7O kn),

origin time = 06 58 08.
Approximate origin times in
this sequenee are given
only when USCGS has no i

repor-b . ,

Up iP OT Il+ l+3.6 D

up iP o7 23 56.9
Ki eP o7 23 06
sk iP o? 23 l+l+'o

un iP o7 23 30,6
Kuri1e Islanits 1tr = 3O tn).

Ki iP 07 t+5 zr,e
Alaska (n = a5 ur).

Up iP 0B 23 33.2 C

ePa oB 27 l+2

is oB 32 25
nicrons sec

P 81.?7
P N5.'9
P Z ll 9
P Zt L.o 1.0
sE9.3lh
s N8.5 10
ME3518
M NT5 L7
M Z7L 1?^
D = ?b50 ln = 67""

211

2I+P

S
s N 2,2 10
MEL526
MNLlL9
M Zro L9
p = JJoO tn = 6? I/2" "Ki iP o? oo 58.6 c
is 0? 09 15

microns sec
P EO.B 6
P N 1.5 7
P 23,27
P Zf 0.8 r.5

cont. eont.
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Up = Uppsala, Ki = Kirunao Sk = Skalstugan, Gb = G6teborg, Um = Urne8.

Ka = Karlskrone

196'1
July 2Il
cont.

].96t+
Jul.y 211

cont.
Ki iP 0B 22 44.1+ c

iPa 0B 26 t9
iS 08 30 5l+i oBsroT

mierons sec
P E l+.0 I
P N 6.2 B

P Zt'l 9
P Zt O,5 O,7
s N9.310
s z 5,2 10
ME7218
MN7118
MZll+018
O = 661lO krn = (go.

Itrurile island.s.
h = l+0 kn (up)"
Origin time = 09 00 30.

Up iP 09 12 I+9,9 C

sk iP og 12 36.8
Un iP 09 12 23.7
Kurile Islands.
Origin time = 09 OL 55.

Ka iP og 16 l+0.6

up iP 09 18 00.9 c

Up iP 09 18 25.8
Ki iP 09 1? 37"1
Sk ep 09 1B 13
cb iP 09 18 \6"9
Um iP 09 I7 59.5
Kurile Island.s 1n = 3o krn),

up iP 09 27 56.5
ipP 09 28 o8.o

mierons sec
P zt o,2 l-.0
pP Zt 0.3 1.2

Ki iP 09 2T OT.9
microns sec

P zr 0.1 1.0
sk iP 09 27 \3.8 C

Gb iP 09 28 1B.o
ipP 09 28 27.8

îl'î iP 09 27 30.8 C

Ka iP 09 28 2O,7
Kurile Islonds.
h = \o F,n (up.Gb).
Irfagn. = J.9 (Uprfi),

up iP 09 b6 09.6 C

2l+

2I+

2l+

211

2r+

2\ up iP
ipP

Ki iP
SK iP
Um iP

iP
iP
is
iP
iP

08 23 20.\ C

oB 23 5l+.0 C

0B 33 20.3
0B 23 0?.3 C

08 23 55.8 C

i 0B 23 5T.h
i oB 25 55.L
is 0B 33 25.1

Kurile Islancls 16 = JO kn).
Magn. = J.0 (uprtci).
In this series of KuriLe
Island.s shoeks, PZ' at our
stations is charaeterized bY
a smaII, slor'r beginning
foLlowed rittrin less than
2 gec by a sharPer end nuch
Iarger onset.

up iP oB 28 oo.L

Un iP 0B 28 L2.6 c- i(pP) oB 28 22,0
nicrons see

P zt 0.1 0.6
Ka iP oB 28 3l+.1
Kurile Isla^nds.
Origin time = 0B IJ Ì8.

Up iP oB l+o \5.h c
ncrons sec

P zf o.l 0.6
Ki iP oB 39 56.5
sk iP 0B l+0 32.3
ttn iP oB l+0 19.3
Kurile fslends (1 = 2O tilo) 

"

og l-1 26.0 D

og 11 36.5
0g l_0 3?.1
09 11 I2.3
09 10 59.\

sk
Gb

Um

Ka

2lr

2Il

2ll

2ll

2l+ Up
Ki

sk
Un
Kuril-e

iP 09 l+6 15.1
iP 09 l+5 25,2
e 09 45 l+3

eP 09 I+6 02
iP 09 L5 l+8.7
Islands (h = 30 k'n).

2l+ Up iP l-0 13 L2.0 C

mlcrons sec
P zr 0.1 0.7

Ki iP 10 12 23.L
sk iP 10 12 59"r C

cb iP 10 13 32.5 C

un iP 10 12 l+6.3 c
Kurile Isl_ands (h = 30 kn) "

Up iP 11 03 33.1+cont. 2\
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Up = Uppsal.ar Ki = Kirunar Sk = Skalstugan, Gb = Góteborg, i.[n = ttneà
Ka = Karlskrona

1961+

July 2ll- Irn iP

,, 2\ UP iP

P
Ki iP

fir
SK iP
ttm iP
Mariana Islanats (tr = l+O tcm).
Magn. = 6.1 (Uprri).

2\ Up iP t2 20 22,9
ipP . 12 20 27.8

m]-crons sec
P ?,t o,! 0.6

Ki iP 12 L9 34.0
sk iP 12 20 09.8

ipP L2 20 Jlr-.]
Gb iP t2 20 \3.9
tlrn iP L2 19 56.L
Kuril-e Is1ands.
h = 20 km (UprSk).

" 2\ Up iP L2 \6 5t+.6
microns sec

P Zt Q.2 0.7
M EI.O 26
M N1.1 18
M 7, 1.1 rB

Ki iP 12 l+6 06.2
microns sec

M E0.6 I5
MNO.BlB
M Z L.6 20

sk iP L2 \6 h2.5 O

Gb iP 12 b? 1l+.9
um iP L2 

'+6 
28.9

Ka iP 12 l+7 lB.L D

Kurile IsLancts (tr = 3O t<n).

,, Zl+ Up iP 12 l+7 lr.9
microns sec

P Zr 0.1 0.8
Gb iP 12 \7 36.5
tlc iP 12 l+6 b9.B
Kurile Islands.
Origin time = 12 36 2L.

2l+ up iP 12 lr? Ll+.L
mlcrons gee

P Zr 0.L 1.0
sk iP 12 h? 31.1
cb eP f2 llB 05

iP 12 l+T tB.5
Isla.nds.
time = LZ 36 I+9.

iP 13 36 L2.9 C

e f: l+4 lrg
es 13 \5 03

rnicrons sec
P N 0.5 l+

P Z 1.0 l+

P zt o.l+ 0.?
sEo.25
sN0.99
M E 3.626
M N 3.lr 19
M22,620
p = 75òo xn = 6? I/2o.

Ki iP 13 35 24.0 C

is rs \l l+o

mlcrons see
PEO.57
PN0.67
P Z!.26
P Z't 0.9 2,2
S 81.1 11
sN0.69
M E\.r20
M N 3.622
M Z 9.2 2]-^
o = 665o km = 60".

sk iP 13 36 00.3 C

cb ip 13 36 33.1+ C
th iP 13 35 116.6 c

iPa 13 39 hB

eS 13 l+h tI
Ka iP 13 36 35,7 C

Kurile Islancls 11 = lo lur).
Magn. = 6.2 (up.Ki).

a\ um iPI(P rl+ 06 22.6
Solomon Islands (n = 6o t<m).

tI 07 b2.B

1] oB 1l+.0
microns see
zt 0.1 1.0

11 0? t+7,, c
microns sec
zt 0,2 1.0

11 0B 11.? C

11 oT 58.7 C

196l+
July 2Ir
cont.

Unr

Kuril-e
Origin

Up2l+

2l+

211

Lrrx iP L\ 23 h1.\

up iP 1\ 36 5l+.1+
microns sec

P Zr 0.1 1.0
Ki iP 14 36 o5.l+
Sk iP 1l+ 36 l+1.3
Gb iP Ll+ 37 L5,2
tn iP rl+ 36 2B.o

ipP th 36 33.5
Kurile Islands.
h = 20 kn(Um).

cont.
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Up = Uppselan Ki = Kirurar Sk = SkaLstuganr Gb = Góteborg, Um = Uneà
Ka = Karl-skrona

];96t+
JuJ.y

" 2l+ Up iP-*"u-_';-*"*-" "-*'

L7 r7 22
17 2L ll1

Ka iP 1? i-lt 05.1 c
Kurile Islancls (h = 3o rn).
Magn. = 6.6 (Uprfi).

r7 L6 29,|gKuríLe IsLands

P
P
P

P
S

s N 2,2 Ll
M82322
MNT722
M 7,37 2r
o = 665o kr = 60o.

lb 58 3B.B
1l+ 58 43.3
L,+ 57 t+9,9
th :A zi,t+ c
1l+ 58 l-2.3
1l+ 5B 2L.?
(u = 3o t<n).

1? 13 29.9 C

t? 14 o3.o c
1? th 0l+.3
1? 13 1?.0 C

196t+
JuJ-y 2l+ Un
cont.

1.HA

iS
2\ up iP

]-

Ki iP
sk iP
Uu iP

1

2l+

211

2l+

up iP 15 \2 33.2

up iP 16 33 o3,o C

Up iP t6 l+5 22.6 c
microns sec

P zt o,L 0,6
Ki iP 16 l+! 33.8

microns sec
M E o.h 1l+

MNo.5r7
sk iP L6 l+5 09.7 c
cb iP 16 ,+5 113.5

LIro ir 16 l+l+ 56,5 c
is 16 53 29

Ka iP L6 \5 t+6,6

Kuril-e Islands (n = 3o trn).

,, Zl+ Up ip I7 t6 5j.9
microns sec

P Zt 0.2 1.0
sk iP 1? 16 43.3
cb iP 1? 1? 16.8
un iP 1T 16 3o.o
Kq* iP LT 1? :-7.7 c
Kurile Is1ands.
Origin time = 1f 06 0l',

l}n iP L? 20 1o.B

up iP r7 28 27.5.D
rurire Islands 1tr = 3o trn).

' , 2l+ up iP 18 01 3?.3 c
microns sec

P Zr 0.1 0.6
Ki iP 18 OO LB.5
Sk iP 1B 0l- 2l+.5
Gb iP 18 ol- 5B.l+
Kurile Is1ands.
Origin time = I7 50 l+2.

', 2I+ gnr ip 18 5B 5l+.\

" 2\ Up iP 19 0o 58.5 c
microns sec

P zr 0.1 1.0
Ki iP 19 Oo o9.B c
sk iP 19 Oo b5.B c
cb ip 19 01 19.5
Un iP 19 00 32.0 C

Ka eP L9 0I 22

KuriLe Islands (fr = 3O trm).

tt 2h up iP t9 02 58,6
microns sec

P zr 0.1 1.0
Ki iP 19 02 09,9
sk iP 19 02 I+5 '9Gb iP 19 03 19.1
Urn iP 19 02 32.6 c
Kurile Islancts 1tr = 3O trn).

n 2l+ up iP
ipP

cont.

rg 06 Lo.l c
19 06 21.0

2l+

2l+

t' 2l+ up iP
iS
iScS

l'
P
P
S

S

M

M

M
p=

Ki iP
is

1? 13 l+2,6 c
r7 22 32
L72336

microns see
N L.2 l+

z 2.o l+

zt or9 0.9
E o,l+ l+

N 2.8 10
ET62'
N13 19
7" 19 L7 

^
?500 kn = 67 ]-12",

LT 12 5l+'2 c
u21oB

microns sec
E 1.1 l+

N L.2 B

z 3.1+ B

zt I.l+ 2,5
E 2,9 l_3

sk iP
Gb iP

Úî iP
cont.
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Up = Uppsala, Ki = Kirunar Sk = SkaLstugan, Gb = Góteborg, Un = Unreà

Ka = KarLskrona.

1961+

July 2l+

cont.
Up microns sec

P Zt 0.1 0.8
t(i iP 19 05 21,.3
sk iP tg 05 56.8
Gb iP 19 06 31.0
tho iP L9 05 l+l+.t C

Kurile f sla^nds.
h = lr0 kn (tlp).

Lr'o iP L9 116 \9,,
East of Japan (u = 7o tn).

Up iP L9 ,7 08.0 c

ltn iP 20 29 \o.3
í 20 29 l+7.8

Ki iP 20 33 21.0
eS 20 36 13

microns gec

M 80.3 13
MNO.3L5
M Z O.B L6

sk iP 20 34 09.6
um iP 20 34 o5.2 C

Svalbarcl. (5 = l0 km).

Up eP 22 0, L9
Ki iP 22 0\ 23.9
Sk iP 22 0l+ 5L9
Il'n iP 22 Ol+ 52.7
Alaska (tr = t0 *n).

Up iP . 22 22 33,I
mlerons sec

P zt o.L 0.9
Ki iP 22 2L l+l+.,

sk iP 22 22 tg,B
Gb iP 22 22 53,9
ttn iP 22 22 06,7
Ka iP 22 22 55.9
Kurile Islancls (tr = 3O t<n).

Ki eP 04 35 35

up iP o7 23 ,+6.7

Up ePKP 12 39 15
i 12 39 26't+

Ki iPKP 12 39 09,3
i 12 39 r7.9
ísKP 12 \2 Ll.lr

mierons see
sKP Zt 0.1 1.8

Un ePt(P L2 39 16
iSKP 12 l+2 2\.8

Ka ePKP L2 39 2l+

Tonga Islantts (6 = 210 t<n).

Up iP 18 15 06.2
ipP 18 15 18.6

microns see
P 7't 0,L 1.0

Ki iP 18 1\ 18.?
sk iP 18 1l+ 54.5

ipP 18 15 05.5
cb eP 1B 15 28
ttrn iP tB rl+ l+0.6

i 18 fl+ \6.5
Ka eP 18 15 31
Kuril-e Islands.
h = 50 kn (UprSk).

Up eP L9 t+5 5l
ePP 19 50 3lr
eSKKS L9 ,7 30
ePS 20 OO 06

microns sec
ME3.l 20
MN5.022
M Z 6.8 2L

Ki CPKP 19 \9 L9
iPP rg 50 53
eSKS 19 56 I+1

eS 19 58 l+1

ePS 20 0O 3\
microns sec

PP 7,0.9 B

sK8 E 0.7 10
sN0.39
M E\.820
M N 2.L 19
MZ7.B23^\
(o = r3oo0 km = 1L?").

Un iP 19 46 00
ePF L9 \9 t+5

i 195018
iPP
iPS

19 50 bB.9
20 OO 25

196t1
July 25

t' 25

2'

2l+

25

2l+

zlt

2l+

211

zlt

25

25

25

Up iP
Ki iP
Gb iP
Un iP
Kanchatka

01 [3 45.1
oL I+2 52.5
OL l+l+ O5.l+
01 l+3 16.7

(tr = 1o trn).

up iP oz 26 5B,B
i(pP) 02 27 L?.o

Ki iP 02 26 LO.5
sk i.P oz 26 l+5,9 c
um iP 02 26 33.1
Kurile Islancts (tr = 30 t<n).

Up iP o\ 06 l+?.9 c25 cont.
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, Up = Uppsalar Ki = Kiruna, Sk * Skalstugan, Gb = Góteborg, Lfn = Une6.
Ka = Karlskrona

196It
July 25
cont.

Ka ePP 19 50 1?
chile (n = a5 tm).
Magn. = 6.1+ (Uprfi).

Up eSKS 21 53 35
mierons sec

MEL.L22
MN1.1 22
M 21,923

Ki eP 2l \2 \9
í(pP) 21 lr3 oz.e
iSKS 21 53 20

microns sec
(pp) zt 0,2 L.5
M E 2.1 2l
MN1.B23
M Z 3.1 22

Halnahera (tr = 2o tn).

1961+

July 26

ll

cont.

Up iP
Ki iP
Un iP

Ki iP
sk iP
Gb iP
Un iP
Ecuador

rt 55 56.9
11 55 o3.o
rr 55 29.1+

25

Magn. = !.8 (uprtci).

isn ?r oh 5? bB.o
73

ALeutian Islancls
(tr = tOO t<m).

13 5! l+9.1

1l+ oB 38.6
1l+ oB 2h.B
1l+ 0B 25.1
1l+ 08 l+0.9

1tr = l+O t<n).

18 b: 3o.B C

18 h5 l+3.1+

microns sec
zt o.2 0.7

18 bl+ 'l+2.7 c
microns sec
zt o.r 0.9
E o.L 1l+

M NO.lr18
M z 0.? 1?

sk iP 18 \5 18.2
Gb iP 18 b5 51.5
Um iP rB l+: 0l+.8 c

i 18 !5 09.3
Ka iP rB h5 53.5
Kurile Islarids (l = 3O t<n).
Magn. = 6.a (Up.Ki).

Ki iP
Gb iP
(Alaska).

IB l+5 2?.0
18 l+6 l+0.6 c

Up iP . 19 5, 06.8 c
mlcrong sec

P zr 0.1 0.8
Um iP L9 5l+ l+1.1+

Ka iP L9 55 28.5 c
Kuri1e Islands 1tr = 3O t<n).

Up iP 20 3T 3?.1+

Ki iP 2a 37 20,5
Talautl Islancts 1tr = 3O t<n).

Up iP OO 25 25.9 C

cb iP oo 25 \7.2
Ka iP 0O 25 53.9 C

Kamchatka 1tr = tO t<n).

iP26

26

tt'@

iP
!

P
iP

P
M

Up

Ki

26

67.' r 30.It
0rigin tine
Explosion?

KTL

Uù4É

a

= ol+ 56 oo.

26

26

26

7s 05
?3 057r 05

iSn
isg
iSn
iSe

33 l+5.3

3h oB.B
3l+ 26.0

0r.l+

iPKP 06 \? 06.3
Islands (tr = 560 tn).

iP 09 33 05'B
i 09 33 l-?.1

tt 26 Gb
Fiii

t' 26 up iP
Ki iP

26

LL 55
}15h

31.9 D
l+0.1

iPn Y+
iSn 7r
ise 13

05 5h 05.0
a5 55 Ol.5
o, 55 23,1+

KIR isn 'lí ol+ 2? l+\.6
ise 73 ob 28 05.3

sl(A ess ?t oh 30 36
ubtE ise ?] q!

6?.5tNr 30.l+"8.
Origin time = 0l+ 26 00.
Exolosion?

sKA ess : 05 00 39
uù4É ese : ol+ 59 oa

NoTEEwest t{usslat
6T.5"Nr 30.l+"8.
0rigin time = 05 32 00.

27

KIK



19 05 ,7 53.9
Il|,{F iSn 7s- 05 5, ,+5,7

ryE

6?,8"Nr 32.0"8.
Origin time = 05 52 55.

a.:

t

_28_

Up = Uppsala, Ki = Kirunar Sk = SkaLstugan, Gb = Góteborg, tln = IlneÉ,
Ka = Karlskrona

Lg6'+
July 27
cont.

SK
Gb
Urr

mlerons see
M NL.7 18
M 23.224
D = 6T00 kn = 60 Uzo.
iP 23 11 20.8
iP 23 rt 52.8
iP
iS

23 11 06.0 C

23 L9 39
23 11 

'5.r 
C

sinilar events, the agreement
between the phases at Ki is
not quite satisfactory, using
Jeffreys-Bullen I s travel-time
tables. A better agreement
between the phases at Ki is
achieved by assr:ming then to
be Pn, Sn and LgL with resp.
velocities of 8.3, h.5 and.

3.54 tn/sec. However, this
interpretation is in conflict
with reaclings at [h and Sk.

Up iP 15 l+l+ 53.8
mierons sec

P Zt o.l 1.0
Ka iP r5 lr5 16.3
KuriLe Isl-antis 1tr = 30 fn).

Up iP 18 3b h\.0
Kirrile Islancts 15 = l0 kn).

Up iP 19 l+2 L2.7
Ki iP lg \1 2h.3
Un iP 19 bL h6.B
Kurile Islands (tr = 3O tn).

cb iPIP 2l t9 l+7.2

Ka iPKP 2L L9 58.3
Tonga Islands (tr = t6O trn).

23 11 32,3 C

23 20 35
mierons sec
7. o.l+ 3
zf 0.1 0.9
E 0.6 16

Ka iP
Kurile fslantls (tr = 3O fn).
Magn. = !.8 (uprri).

Up iP o0 36 17.6
un iP oo 35 51'l+
Kurile Islancls (tr = 3O t<n).

02 Ol+ 32.6

02 06 hh.l
02 OT I+2.9
02 06 3g.g

Clprus.

Ki e(Pe) 05 20 56
i(Pn) 05 21 oo.5
i(ss) 05 21 09.6
i(Sn) 05 2I l.3,5

up iP 06 30 29.5
Ki iP 06 29 t+2,9 c
Glb iP 06 30 5o,2 c
un iP o63ool+'3
Kurile Islands 1tr = 3o trn).

up iP 08 31 26.3
ctrite-gotivia (tr = 160 kn).

Ki iPIG 12 l+2 2]-.2
sk iPKP t2 \2 3L.6
Ka iPKP 12 \2 27.6 D

Southwest of Tasna.nia
(tr = 3O t<n).

Up iP 18 34 59.2
um iP 18 3\ 33.3
Kurile rsLancts (tr = 30 t<m).

18 59 l+0.3
IB 59 l+5.7
18 59 50.?

microns gec

7,r O.l+ 1.5
E 1.? 18
N 3.1+ l-9
Z l+.5 20

1B 59 l+3

28

28 Um iP

Up iP
Ki iP
Gb iP

27

27

27

tt 27 up iP
is

P
P
M

28

28

28

M N 1.1+ L?
M 21.3 16
D = 7550 km = 680.

Up iPKP
1
i

PKP
M

M

M

ePKP

Ki iP
eS

23 10 l+l+.0
23 t9 03

microns sec
P Z 0,5 7
P zr 0.1 1.0
s E 0.5 Ll
M E t.5 18 Ki

cont.cont.
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I
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Seismologlcal Instltute
Uppsala

u?PSAtA, KIRUNA,

UME,E and

SE ISMOIOGICAI BUTIET IN

Uppsala
Kinma

up) t 5915t,5'tt, t7l37,o'ni
Ki): 6?:50.4'N, 20:25.0t81
sk): 61:74,8tN, 12:16.8181
Gb): 57;41,9'N, 11l5B,7rE;
Un) : 63:48.9 r N, 2O]4.2tEi
Ka): 56"Og.grNr Ir"75,5rEi

0I 02
01 0,
01 07
01 0B
tan --
01 01
01 04
hn=

01 01
(tr =

h=14n
h=390n
h=580m
h=66m
h=16m
h=11 m

Up i? 00 50 47.1

Ki 1?KP 02 79 L4,5
Sandwich Islands
(n = 9o lm).

alrataa

ttzUpi?
Ki lP

00 07
00 0B
00 12
00 13
km=
00 0B
00 0B
(tt =

o0 54 43,5 C

oo 54 59 "5oo 54 72,5
oo 54 38.9 C

= 150 1m).

30,r
45,r
t7
L4,'

.to
la

06.0
L7.4

,o h),

Tt.r D

49.O
36
18.0,lo.
OB.B
5T
9+o,
20.7

30 h),

L964
Aug, 2

n2

P
SK iP
Ahska (h

Ki ePn
iSn
esg

0, 14 50,6
03 Lt 56,t

microns sec
'zt 0.1 1,0

07 L4 24,r
= 10 h).

05 05 50
o, 06 45,6
05 07 05Ki

sk

iP
iS
eT
1

D=800
i?
eS
D = 1O50

Probably northwest Russia.
Explosion?

Up iP? LB 32 46,7
microns sec

P? Zt 0.1 1.0
Pertr-Bolivia (fr = 5 Im).

o8 r5 2t
microns sec
EO.t5
E O.B 18
N 1.0 t7
7r L,l 18

o8 45 54.O
oe 55 4L

microns sec
zt 0.1 1.0
E 1.1 \t
E L.5 20
N 1.2 19
z 2,7 rg 

^6200 1@ = 56".

Um lP
Norwegian Sea

Ki ePn
iSn
isg
D=5o0

Um iSg

Up iS

05 12 05
05 It oo,7
05 L3 22.7
km = 4,5o.
05 t4 45,t

s
M

M

M

tri iP
iS

P
s
M

M
M

D=

, --SkalstuganbÒ | Góteborg
Uroeà

kU> Karlskrona

L964
Aug. Ki i?

is
eT
i
D=B0O

sk iP
Um 1?
Norwegian Sea

Kj. iP
SK iP
Um iP
Ka iP
Hjntlu Kush (h

Northwest Russia.
Orgin tine = 05 IO 14,
Exploslon?

Ki iP oo 25 r2,9
Kanchatka (n = ,o t*),

AUGUSî L - 3L, L964
,aaaaattaaat

s KA r,s ruGAN, e0 rEB OR G,

KARISKRONA

cont,



Up = Uppsalar Ki = Kirunar Sk =
Ka=

-2-

Skalstuganl Gb = GÒteborgl Um = Umeà
Karlslcona

L964
Aug. 2
cont,

L964
Aug. 7 IJp
c ont,

microns sec
E 1.4 19
N 7.' 24
7r 4.6 18

B55o hn = 'l7o,
07 56 L4,L
o7 56 25,9
08 05 40

microns sec
2a.65
zt o,2 1.0
N O,+ 11
E 2,6 20
N 7.O 18
z 2,7 t9

B15o hn = 73t",
o7 56 40,9
07 56 

'6,107 56 22,r
o7 56 52.L
07 59 rt
0B 0o 47
oB 05 5'

=4Ols
(uprri).

LO 54 14
ro 57 57,4
ro 57 45,4

12 22 47,2
12 2t o4,8

L4 24 24

58.5
35"O
54,O

9 10 06,9
r]-2

58,6 l1o.1oE,

sk i? 0B 46 1g,g
cb iP 0B 46 58"7
Un eP 0B 46 22

is 08 54 t2
iScS 08 56 10

Ka i? 0B 47 10.4
Alaska (fr = lO t<n).
Magn. = 5.6 (Uprfi).

M
M
tf,u
D-
ip
ipP
eS

Ki

tt 2 Up i? lO 44 23,9
microns sec

? zt o.1 1.0
Kj. iP LO 45 5O,2
sk i? ro 45 02,4
Gb eP LO 4t 4e
Um iP IO 45 O9,3
Italy (tr = 3O lm),

iP 16 27 58.7

P
P
S

L{

M

Mî
SK iP
Gb iP
Um iP

lpP
iPP
i?a
eS

Fomosa, h
(UprKirUn).
l,fiagn. = 6rO

nSKie?
SK iP
Um i?
Ethiopia.

c
ît

cKi

Up iS 02 A9 tZ
microng sec

S E O,2'
MEO.518
MN1.119
MZ0.g18

Ki eP OL 59 52
is 02 09 t4

nicrons sec
sE0,g10
ME1.B18
MNO.g19
Mz5.220
D = BO50 tu ='ll$v,Sk eP oL 59 77

Um i? OL 59 ,4,6j. 01 59 59,0
i o20go7
is 02 0g 19
1 O2Og23

Dom:inican Republic
(n = D tr).
Magn, = 5,7 (uprfi).

n 7 Ki iP 17 05 54,r
Alaska (tr = zo m)"

i(p)
i

e( P)

isg
iPg
isg
eS

iPg
isg

Um

Um

19
19
19

Gb

1
1

P
S

D

o9
10
OB

OBup i?
Ki iP
Kurile Islantls

iP
ipP
iS

o7 56 76,8 C

o7 56 48,7
08 06 21

microns sec
zt o.2 0,9
E O.2'
N O,35

Ka
04 16
04 15
(r, =

07,2
L4,' D

lO kn).

19 11
L9 A2

Gb

Ka

iCse) 45,8
L2.2

kagerack,
c ont.

Up

=19 09 22,



Up = Uppsalar Ki = Klruna,

-7-

Skalstugan, Gb
l(arlskrona

]-964
48,1 Aug.
22,8 e ont.

= Góteborg, Um = Umeà

Un iS L7 47 II
iScS 17 44 32

Ka i? 17 35 78,2
Kurile fslands. h = 40 l@
( Up, Ki, Sk, Gb, Un) .
Mragn. = 6,0 (UprKi),
The USCGS depth of 101 lo
is not confimed by our
obser-rations.

r8 07 73

20 48 22,2

iP 27 25 L]-,7
iP 23 25 56,0

microns sec
P Zt 0.1 0"9
M00.922
MNO.723
MZr.622

Un e? 27 25 37
e 213322

Ka i? 23 25 OO.B
i 23 25 O9.2

Iran-Iraq (rr = 3o t*).

Up iP 04 76 25.8
microns sec

P .Zt O.2 0"9
KÍ iP 04 35 56,7
sk iP 04 56 26,r
Gb iP 04 76 45.9
Um iP 04 76 O8,2
Ryulryu Islands
(rr = r+o nn).

Ki iP 05 rg 57,7
Philippine Islands
(rr = àò m).

Sk=
Ka=

1964
Aug.

Sg
Tì-
eI€1

Up iPg
isg

ePg
E
s

02 42
02 47

microns
zt 0.1

500h=
02 46
02 47

sec
O,5
2,70 ,

48
01.4

SK

Ki

o2
o2
o2

4+
43
+

3a1t

,4,

o emerge at
dj-stances between 750 and
B0O lsa but is not observed.
at shorter d.istances.

up e(p) os 4t 57

eP

1V

Um

Up

Up
Ki

Up iP 17 35 r4,4 r
ipP 17 35 24,9
eS L7 47 5e
iScS L7 45 Ol
i 174539

microns see
P N O,47
P 'zt o,7 1,0
S E O,2 3
MEO,g24
MN1"620
M 7r 1,9 23
D = 755Q lm = 660.
iP a7 34 26,6 D

ip? 17 74 3B,B
ePa 17 78 06
is L7 42 72
iScS L7 44 07

microns sec
PZO.B4
P Zt O.1 1,0
s E 1,0 g

M82,722
MN1,B19
M z 7,8 20
D = 6550 lo = 59o.
eP I7 35 o5
ipP 17 35 I2.5
i? 17 t5 75,O
ipP 17 t5 46.5
iP t7 74 48,2 D
ipP L7 75 00.1

Ki

ll @Ki e?n
j.Sn
isg
D=5oo
e

t5
L6,4
37.7

4.50 ,
17

05 70
o, 7r
o, 7r
Im=
05 77

sk

Gb

ll

c ont.

49.O
1B

Sear 58.5oNr
Ori-gin tine

losion?

, the
22,roB,

-024t

32 79,4

Northwest Russial
68. OoN, 72.lotr",
Origin time = 05 29 05,
Explosj.on?

c ont.

Um

Lr 25 19.8 C



-4-

= Kirunae Sk = Skalstugan, Gb = Góteborgr Un = Umeà
Ka = Karlskrona

Up = Uppsala, Ki

]-964
Aug. 5 Up
cont.

cont.

Ki
Um

SK

Up

Gb

Ka

1964
i LI 2, 24,9 Aug. 5
i(prrP) tr 26 74 cont.
i tt ,5 22.o
1 tL 75 tB,5

microns sec
PKP N O.5 7
?IC Z 1,8 3
PI(P 'Zt O.5 0.5
MEL,722
M N 2,1 25
M2l-,523
(o = 16650 h: r5oo).
IPKP LJ- 25 O1.A
iP? It 28 20,5
isle 11 28 41
e(srrs) rr t4 iB

microns sec
?KP 71 1.1 ,
PICP Zt O.7 r.7
?P Zt 0,2 1.4
sKP E 0.9 4
SKP N O,4 9
t{ E 0.8 16
M N O.9 2J.
MZL,723
(o = t6ooo km = r++o),
i?KP TL 25 l.6,A
i II 25 1t.B
ip?KP IL 26 I5.5
e 1L75 23

Gb iPKP Lt 25 25,7 D
i IL 25 37"3
i lL 25 45.1
i(prrc) tL 26 34.7

Um 1PIKP IL 25 I7.B
ip?KP 11 26 0B
iP? LI 28 28.6
i rr3456
iSS LI 47 AT

ICa iPI(P LL 25 25,6 D
i lL 25 33,9
i 11 25 46,2
i It 26 47,6

South of Kermadec Islands
(tr = Z4O to).
PICP exhibits an Ínteresting
nultiplicity on th.e Zl
records in the way that
over the rangq of pur
stations (t44"-t54") a
long-period. c omp onent
(period = 2.0 sec)
gradually emerges and
precedes more short-period
components (period = 0.5-
I,5 sec) at the more
distant stations, as
sunmarized. in the following
table:

sec

2.6

5,1
BrO

8,5

Ki

Station Distance long period. Short period Interval
tleg

L44 no

sec sec

separation observable
iltlL46

r49
150

]-r4
L54

2,O

2,O

2,O

2.O

1r,l )

o.5

o.B

L,5

The long-period PI(P nay be related to
and M. Bàth (Geophys, J., A2496-5L7t
dlistance îa.rrge r

the Pf, phase, reported by G. Payo Subiza

1964), but here observed for a different



up=

].964
At€'

Uppsalar Ki = Ki.runa,

-5-

Skalstugan, Gb = Góteborg, Um = Itrneà
I{arlslieona

].964
Aug.

Sk=
Ka=

Up iPI{? 22 42 06,3
i 22 42 O9,7
i 22 42 l..B, 
iP? 22 44 OI

microng sec
PKP 'ZI O.2 I,4
MEt,62l
MNt,42t
M Z 7.5 21
(o=r4rooh=r27"),

Ki i?KP 22 42 l.B.z
1 22 42 27,O
iP? 22 44 25
i?Ks 22 45 4L

microns sec
PIe Z 1,2 5
PKP ZI O.7 I,4
P?8]-..56
PPNO.46
PPZ2,76
PKS E 2,7 6
?KS N O.7 6
M E 7.O 24
MNL,5 19
M z 7,8 27
(n = :.4+5o lo = 1lo').

sk iPIe 22 42 Og.I
Gb IPI(P 22 42 04,6
Um iPICP 22 4Z L6.3 D

iPP 22 44 L5
iPKS 22 45 37
isKKS 22 5I Lt
ISKS? 22 5+ Zt
iss 23 oI 3e

Chile (rr = 3O tm),
rvlagn. = 6,7 (Uprfi).

Up lP 02 44 50.9 C

microns sec
P Zt O,2 0,9

Ki i? 02 44 1g.I C

microns sec
P Zt 0,1 1,0

sk iP 02 44 5O.2 C

Gb iP 02 45 11.O C

Un iP 02 44 32,4
lpP 02 45 I9,9

Ka 1P 02 45 O7.9
Japan, h = 190 tcn (Un).
Magn. = 5,8 (Uprfi).

Ki iP 17 20 35.5
Alaska (rr = 5o m).

Ki iP 16 06 r5,4
eS 16 07 56
eT L6 I, 49
i t6 L4 tl,g
D = 1000 1o = 9-,

Sk eP 16 07 0B
Gb i? 16 08 22,7
Um iP 16 07 07 "2Svalbarcl (fr = 3O nn).

Up 1PKP I7 21 57.6
Ki i?K? 17 2L 45,7

eSIG 17 24 21
Gb 1PKP I7 22 03.6
Um 1PKP I7 2I +7,9

i 17 21 5r.7
isK? 17 24 32,O

Ka 1PI(P L7 22 O5,8
South of fiji Islands
(rr = 5oo nn).

Up iP
ipP
1S
ePS

rB 75 17"6 C

rB 7' 27,t
LB 4t 50
re +4 04

TB 14 5O,I
tB 75 2g,L
re 34 51,3
18 4' 01

mierons sec
? zt o.1 1.0
MEO.BIT
MN1.118
MZ!,2rg

Kl i? rB 74 22.9
eS 18 42 OB

microns sec
P Zt 0,1 0,9
SEO.B9
SNO,7B
MEL,52A
MNI.5T7
MZ1.B18
D = 6150 tm. = 5510.
iP
iP
l-.r
iS
eScS LB 44 77

Ka 1? LB 55 39"9 C

Alaska.h=401g(Up),
Magn. = 5,6 (uprri),
PZt is multiple at all our
stati.ons, the first P
(tines given above) teing
folJ.owed after 1"6 sec by
a generally greater onset"

SK
Gb
Um

c
U

c



Up = Uppsala, Ki = Kirunar

].;964
Aug, 7

K1 iP
SK iP
Un iP

lpP
Japan, h =

-6-

Skalstuganr Gb = Góteborg, Ilm = Umeà
Karlskrona

Sk=
Ka=

Up iP 05 47 53,o
Ki i? 05 46 59,4 C

microns sec
? zt 0.1 1.O

sk i? 05 47 26,2 C

ip? 05 47 tT,t
Gb iP 05 48 O5,5 C

lpP 05 48 l-2.7
Um iP 05 47 27,5 C

f.e" iP 05 4B l6,5
Alaska. h=JO m(S}<rCf),

sk iP t5
cb lP t5
Um iP 15
Guatemala (tr = 9o

Ki e? 17 26 17
sk iP I7 27 04"7
GreenLand Sea (h = 30 h).

iP 19 06

].964
Aug. 7
cont.

4t 4o,B
47 49,4
43 55,t
h)"

Up 55,9

ot,2
09,2
76,6

0B 15 44,6 C

08 16 18,0
0B 16 02,.O C

08 16 10.3
3O h (Ur).

up i?
ICi iP
SK iP
Alaska (h =

iP
i?
ipP

SK iP
Gb i?
Um iP
Ka iP
Sinkiang, China.
h = 70 tn (ri).

Ki

09 59
09 58
09 5e

3O hn)"

Cup

upP

iPg
isg

to 23
10 27

IO 27
to 24

uicrons
zt 0.1

180 lm =
LO 26
IO 24
LA 24

Flc Sqa,
r 19. r"8.

05.6
27.L

s6c
0,5,.,
1.6 -,

00.5

47.6
sec
15
$
15

T'
T7
L3
17
L5
17
L7

t4
L4
L4
L4
T4
T4
L4

iP
1
I

eP
e
eP
e

Up

t!l-
SK
Un

BUp
Ki

20 11,9
20 24,4
24 56,O
21 49
27 07
21 2t
26 30

58 1r,t
58 Ig,7
58 28"7
58 47,7
58 56,8
58 19.1
58 47.6

uùtF
KLS

Sg
D=

I

iPg
isg

Sg
D=
isg
iSn

ml-crons
zt 0.1

18O lm =
e( )r

Up iP 15 11 24,6 D
j. 15 rr 73,5
ip? 15 IL 50.4

microns sec
P tzt o.7 o,B
i? 15 10 49,6 D
e 152077

microns sec
P20,64
? zt o.5 1.1
M E O.4t7
MN0.720
MZ0.7L7
iP 15 11 20.6 D
iPP t, 14 09,5
iP 15 11 43.8 D
ipP 15 L2 1.1.5
i? 15 11 04.8 D
iPP 15 17 46,rj.Pa a5 I5 26
1 15 2It2
i? 15 11 4L,7 D

58,5
Origin time = aO 23 ].5.
Underwater explosion? SK

GbUp

K1

iP

iP

M
u
M

t3 ,o
r, 47

mì crong
E 0.6
N O.4
7" O.7

Um

F ise lO 25 24,8
S iSn lO 24 O7,l

îhe Qaltie Sea,
L9.7"8, origin
= 10 22 74. rJnd.

,5

osion?l Indication of
fu1 be$ to emerge at
600-?00 lm distance.

47.5
08" I

see
0.5 ^1.6",

a5,2
44.9

c ont. c ont.
Ka
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Up - Uppsala, Ki = t(i3u11s, Sk = Skalstugan, Gb = giil"borg, Um = Uneà
Ka = Karlsicona

L964
Aug. B
cont.

Ka ipP
iPP

itr
A'I

u
Sk eP

ePP

SK
Gb

1964
Aug. 10
C Ollt r

t5 L2 09,2
t5 14 45,t

South of Japan.
h = 110 tq (U.pr Gbr Ka),
Magn. = 6,4 (UpnKi).

Up eP L5 57 47
1?? L6 0L l-.2.4

KÍ 1P L5 57 40.6
1 15 58 0?.0
eSKS L6 07 56

microns sec
zt o.1 7.5
E o., 18
N O,7 20
z o,7 L7

T5 
'7 'I16 00 46

Un i? A5 57 46.5
1 L5 58 09,7
i 16 00 27,o
1SKS 16 OB O?

Ka iP 15 58 10.9
Nicaragua (n = 6O tm).

SK iP or 21 12,6
i?f Pr oI 49 25.9

eb eP Ol 2L 17
Um i? OL 2L 74.0

i oI 21 40,'
is oL 70 54

I<a iP OI 21 21,.2
Mona ?assage (tr = 3O to).

D = ?900 lsn = ?1o,
iP ot 2L 52"4
eS 01 ,O 4e

microns sec
P Zt 0.1 r,5
sE0.4L2
s i{ o.3 L0
ME0.62l
MNO.418
M ZI,6 22
D = 7950 lm = ?1ào.

eP 18 26 48
i? r8 26 A8,5

(rr = r5 m),

Le 74 3g.g C

Le t5 02

iP 20 27 55,8
iP 20 27 08.6
eP 20 27 4,

Up
Kj-

P
M

iP

l--H

iP

P
iP
eP
iP
I
iP

SK
Gb
Un

Ka

BUp
Kj-

Um i?
Ka iP

20 rB 46.4
20 18 41.1

Haiti (rr = to tan).

Up iP 05 30 01;2 D
Ki i? 05 29 10.4 D
Gb eP 05 30 22
Um iP O, 29 77,9
Sea of Okhotsk (r, = 5to too).

Un i? L4 70 44,7

Ki lP 20 t9 55,8
microns sec

MEO.5 18
M20.818

Um eSKS 20 70 72
Molucca Sea (h = 60 1m),

01 21 2B,B
oL 70 42

microns see
E O.5 18
N O,7 18
Z L.T 18

07 50 25,7

17 to 32.2
17 10 47,.2 D

mi.crons sec
zt 0.r 0.9

17 10 2L"2 D
17 10 12
L7 LO 40"6
17 LL O4"7
r7 ro 24,6

Venezuela (h = 50 Im).

Up iP 18 03 OO,5 C

lPcP lB Ot 26.3
Ki eP 18 02 11

microns see
MEO.4 17
MN0.415
MZO.7f4

sk iP 18 02 49,4
eb i? rB of 2r,2
Um iP 18 02 34,8 C

Ka 1P 18 03 22,5 C

Kurile Islantts (ft = 4O m).

10 sk

10 Up
Ki

eP 20 lB 44
iP 20 IB 42,.6

ni-erons sec
P Zt 0.1 1.6
eP 20 LB 22
iP 20 18 29.7 C

10

10ll

ll

c ont,

SK
Um

Iran

Up
Gb

Up
Ki
SK

iP
eS

M
M
M

iP
eP

10

10

c ont.

10 Up
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Up = Uppsala, K1 = Kirunap Sk = Skalstugan, Gb
Ka = Ilarlslicona

L964 ]:964
Aug. 10 Gb i? 20 2e 16.6 C Aug.
cont, Um i? 20 27 29.7

Ka 1P 20 Zg I7.7
Kurile Islanits (n = 5O tn).

ff I0 Up iP 20 50 29.7

11

Um 1PICP 2t 58 77,4
Solomon Islancls (tr = ttO lm).

Up i?KP OZ t3 2I,O
Gb iPK? 02 17 27.3
Un iPI{P 02 I, l;5,O
Ka iPIKP 02 L7 27,+
Solomon Island.s (ft = 43O t*),
Ki eSn 05 25 07

iSg OD 25 ZO.4
Um eSg 05 26 27
Northrvest Russia,
0rigin time = 05 22 j2.
Explosion?

= Góteborg, Um = Umeà

Up iP 19 73 25.3
eS L9 7e 54

mlcrons sec
ME0.820
MN0.g18
M Z O.7 15 

^D = 4000 km = 36".
Ki i? Ig t4 o5.7

eS 19 40 Lt
eSS t9 43 22

microns secsEo.76
MEA.7 15
MNO,6l4
MZ0.6L2
D = 4550 km = 41o.

sk iP Ig t4 0L,7
eb iP rg 37 36.2
Um 1P 19 77 4O.B

r(pp) Lg 37 52.7
iPP t9 

" 
06

is t9 79 29
iss tg 42 1r

Ka i? 19 73 I4"4
Iran (h = Jo 19n).

Up iP oo 45 30
epP OO 46 59
ePICP OO 49 17
iPP OO 50 21,8
iPrucP oo 59 47,3
isKIcP oL 02 57,.4
eSS 01 05 58

mlcrons sec
PKP Zt 0.1 0.5
P?80.66
PPN1.05
IP Z 7,5 7
PP Zt O.2 Ir3
?rlJa zf 0.1 0.6
MEL.7 18
MN4.O18
M z ,,9 20
(o = rzeoo ]on = 115").

Ki iP oo 45 02"6
i?KP OO 49 04.'4
1P? OO 49 57
i(pp) oo 49 47,L
eps OO 5e 3t
IPKK? 01 00 01.7
i 01 o0 15.8

mierong sec
PPE1.16
P?N0.67

t2

10

11 K1 iP I7 47 t5.L
Nicobar fslands (f, = ,O too).

L2 Up i? 02 42 IO,3 tt

Ki eP 02 42 +,
Iran (h = 40 t@).

12 Up iP 06 02 11.1
Gb i(p) 06 02 42,8

L2 Up iP O7 02 22,4 C

ipP 07 02 ,7.A
microns sec

P Zt O.t 0.6
Ki 1P 07 01 32,8 C

microns gec
P .Zt 0.1 0.,

sk iP 07 02 09.5
i?P 07 04 26,r

Gb i? 07 02 47..I C

is? O7 o3 22;6
Um iP 07 0l_ 55.8 C

isP 07 02 35.9
eS 07 10 O?

Ka iP 07 02 45,8 C

Kurile Islands,
h = I2O im (UprCUrV*).
Ivlagn, - 6,2 (UprKi).

12Kie
isg

t6 75 50
t6 35 52.8

T'

cont.
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Up = Uppsala, Ki = Kirr.nal Sk = Skalstuganl Gb = Gdteborgl Um =
Ka = (s31slf,îona

L964
"A,ug" 17

].964
Ki microns sec Aug. 17

P? Z 2,!7
(pp) zr o,? 1,8
ME4"B20
M N 2,'-1 20
M Z 5,J- 18
(l = tzzoo kno = 110").

Sk eP OO 45 28
iPp oo 49 11.9
1P? OO 50 27,3
1PIQCP 0O 59 45.L rr r,4eb e?KP 00 49 19 ar
i oo 49 2r.7
i oo 49 47 .7 rr 1,,tiPP OO 50 37,9 Àr

e?KI{P OO 59 29
i oo 59 3t,2 rr 1,4Um eP 00 45 16 +'î

i oo 45 27,5
ipP OO 46 78
iPIe 0o 49 06.2 $ L4

iPP OO 49 50
i(pp) oo 50 oo.3
ipS oo 5e 52
ePKKP oo ,g 46 

rr 14

i oa 59 53,7
iss oL 04 57

Ka iPK? oo 49 19.6 tt 14

iP? oo ro 59,5
Solomon Islands (fr = leO m),
Magn, = 6.8 (Uprfi).
At Ki and. Um, PPZ! shows a
clear onset 10 sec after ??
on the long-period. records.

Ki iP 04 42 O7.7 C

iPP 04 46 26.7
3anda sea (h = 130 h).
Up iP 06 04 27,5

Um 1P l-0 06 09,8

Um iP IO 2, 44.4

Ki eP lo 44 49
mi.crons sec

MEO.7A5
MN0"5L2rl
MZO.B].,2

sk iP ao 44 r7.,
Um e? 10 44 10
Crete (f, = 1O m), cont.

Umeà

lP 18 38 06.2
eS 18 /i9 09

mlcrons sec
ME0^620
U N oo;a L6
M Z 0.6 16
1P r8 38 29,4

Ascension Island
(n = 3o nn).

Un

Ka

Up

Up

iP 07 24 44.4

e( ss)

iP

15 OO 27.6

L5 55 72.5

e(P) 1? oo 11
1 t7 04 46.0

Up
K1

iP 20 45 52"O

2L 78 28.5
21 47 15

uicrons sec
N O,7 14
E L.4 24
N 2"O 20
z 2.5 22^

7350 ]M = 66-,
21 79 ol,4

nicrons sec
E l_.1 20
N O,5 L7
7, 1,5 LB

21 38 29,4
2L 78 05"6
2L 78 50
2t 47 5'
21 52 tg
2L 78 20.2

ocean (t = 3o to).

Up iP
eS

r7

s
M

M
M

D=
i?

M
M
M
iP
iP
eP
iS
iSS
i?

tt
t3

L'

ll

It

SK
Gb
Um

I(aa3 Atlantic

iSg 05 10 09ò4

ulr E iì; o5 
+? 1Z,e

K{R- j.sn 05 09 5r,7



Up = Uppsa1a, Ki = Kirunar

. -10-

Sk = Slcalstugan,
Ka = Karlslcona

Gb = g61"borg1 Um = theà

16 K1
Uno

Japan
(n = ?o m),

K1 iP
Alaska
(n = 6o nn),

IL 5L 26
tr 5L 75.r
11 51 46,0

L2 47 LO.z Crete
(rr = zo m),

oo 27 0g
oo 2, 23.2

microng sec
E 0.6 L2
N 0.6 t3
Z' O,5 15

oo 24 I4.B
mlcrons sec
E 1.7 Lg
N O.'l Ll
z 0,? 11

oo 23 46,4
oo 27 45
00 28 51
oo 22 26.9
oo 22 34,,6

r1""oil """E O,' 14
N O.2 10
z 0.5 14

og t2 27,7
09 t7 42

12 02 L6.4
12 01 2g,O

microns gec
E O.7 l_8
ti o., 20
z 0,9 19

L2 02 76.9
12 01 50.1
12 02 78,7

e?
1

M
M
Itlu

1P

M
M

![
1P
eP
eS
fP
I

Kj.

SK
Um

eP
1P
1

L964
Aug,

It

cont,

l7 Up

L7 K1

16

L6 Up 5.?
Iran
(n = 3o m).

16 00 14.1

16 Up fP 2L ,4 53,7 c
i 2a 57 LA.5
lSn 21 40 29,4

K1 i? 2L 15 24,6 C

ihr 2L t6 24,t
eSn 21 42 L2

sk 1P 2t 75 27.7
fPP 2L t6 79.4

eb iP 2L 35 ]..O,2 C
Um i? 2l t5 Ol,-9

f 2l t5 Lt,l
lSn 21 4L t6.4
1 21 42 07.2

Ka tP 2l t4 48.6 C

Caspian Sea
(n = lo m).
C1ear Sn waves are record.ed.
on Zt, especially at Up, Ki,
Umr in the clistance range
of about 29"-77" t the
aYerage group velocity of
the flrst onset belng
4,6Q \m/sec, Kl Zt in
additlon has a elear hr,
velocity = 8.O9 @/see.

North Atlantic Ocean

(n = 4o m).

M

l[
t[

sk iP
tTn 15

rr17Upl?
Ki iP

![
u
M

Gb lP
Ih 1P
Ka j.P
Kurile Island.s
(n = 3o an),

Nortlwest Ruqslar
69.0'111 72"1-8.
origln time = 05 07 41.
Expl-osion?

L7 Ki iPKP L2 02 56,7



Up = Uppsala,

-11-

Ki = Kiruna; Sk = Skalstugane Gb = Gdteborg, Um = theà
Ka = I{arlslcona

1964
Aug.
cont.

I7 Kl 1SK? 12 05 2I'-O
Um iPKP L2 07 O3,I

ISIG 12 05 77,2
tb lPp t2 03 LL,7
ELJi Ielancts
(rr = 650 tan).

1964
Aug. 17 Up
c ont.

Ki

Gb

L7 Ki e?

microns sec
u81.520
MN4.920
M Z 5,5 2t
D = 1550 lm. = 14oo
i? 15 t7 L2,7
1 L5 17 22,4
is 15 tB 37.9
i t5r945
iî 15 22 52,5
1 A5 27 06,8
1 t5 23 28,4

microns sec
P81.1 g

?N1,110
PZ0.gg
P Zt 0.1 Oo7
sEl,7g
S 'Zt O'7 0.9
M El_I t7
MN6,.t20
MZL618
D = BJO 1o = f.!o'
iP $ aT 25.4
eS 15 19 L6
r(r) 15 27 z5,B
iP L5 tB 5r,t
1 I' TB 59,5
ts L5 22 Og,gj-? L5 r7 

'4"A1S L5 tg 50,4
1? 15 19 16.1
15 L5 22 35"7

tt l-? Up iP
Kl iP
sk 1?
Un iP
KÀ. 1P

L4 53 02,9 C

14 52 56.7 C

T4 5' TB.7
14 52 55.O
14 57 LO.9 C

Buma-Inclla
(n = teo lm),

I7 Up 1P

L7 Up

Japan
(r, = 3o ts).
l[agn. = 5,7 (UprKi).

15 05 02,0 C

microns sec
zt 0,1 0,9

15 04 18,4 C

microns sec
zt 0.1 1o0

t5 04 57.4
t, 05 23,1 c
L5 04 76,8rt L3 t7
15 05 27,O C

15 18 t5.O C

T5 2T 3T
a5 21 57

mfcrons sec
N0.6t
zt o,2 1.0

Norwegian Sea

(ft = tO tt).

SK

Um

Ka

P
Ki iP

?
SK iP
Gb 1P
Um iP

eS
Ka 1?

M
M

sk 1P

iP
1S
j.

P
P

L6 40 57
microng sec
E 0.6 L7
z 0,8 18

l-6 41 18.1

c ont.
c ont.
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Up = Uppsala, Ki = Kiruna, Sk '= Skalstugan, Gb = Góteborg, Ih = the&
Ka = Karlskrona

196tl
Arrg. 17
cont.

196h
tto iP f6 l+f 36.8 Aug.
Jan Mayen (n = 3O t<n).

Up iP t6 l+g ho.t c tf

mierons sec
P Zr 0.1 0,8

Ki iP t6 hB b?.1 c
nicrons sec

P Zr 0.1_ 0.7 rf

Sk iP t6 l+9 ZO.6
cb ip 16 ,+9 i1..I
ttn ip 16 \9 12.6
Ka iP 16 50 03.5 r'

.Aleutian fslands (n = hO tn).
l'îagn. = t.8 (uprfi).

Ki eP 2I l+3 f?
is 2L l+4 3g.o
eT 21 49 I0

microns sec
M80.516
M Z0.6 16

Sk iP 2r I!3 39.5
iS zL l+, 22.6

Ka iP 2L l+j ZA.3
Nomegia.n Sea (h = 30 lnn).

18 th iP oo 3g 33.?
Yugoslavia (h = 30 hn).

L? 18 Ki iP
ipP

00 b0 14.2 c
00 l+0 52.6

iP 21 5t 55,LiP 2t 52 z]-J+
ipP 21 52 30.8

.A,Ieutian fslaJods.
h = ho klo (th).

L? Up iPIe 22 22 00.6
Gb iPKP 22 22 ]:O.5
South of F'iji fslands
(u = 30 trn).

1?Up iP
Ki eP
Gb iP
Crete.

Pent-Brazil.
h = 150 kn (Ki).

Up iP 0l+ l+6 [?.9
Ki eP oh 46 olr
Japan (n = 30 Xn).

Up i 050146
iPP 05 0L 19
isKS 05 10 L3
iPKKP 05 13 50

nicrons sec
I'f E L.5 20
M I[ 2.0 20
M 24.r23

Ki iPtCP 05 03 ho.5
iPP 05 ob 39.6isKs 05 r0 28
is o, L2 26
iPKKP 05 r[ 15.9

mierons sec
PP Z 0.6 5sKs E 0.5 7s N0.39
Ir{ E 2., ZL
u il1.5 19
M ?,3.52I
(o = ra8oo km = rt5o).

sk iPKICP 05 lL 30.6t!! iPP 05 0L 33isKs 05 10 23
eS 05 L2 eO
ePKICP 05 t[ 03
iss 05 20 27

Chile (tr = 10 h).
Magn. = 6.2 (Uprrí).

rh e(p) o5 18 33iSe 05 18 5l+.9

Up eP LI 20 j6
Ki iP rt 2L 1g.g csk eP ll2Itg
th iP rL 21 o[.0
fnd.ian Oeean (U = 3O trn).

18

1B

1?

tt?Ki
TTtr

It r? Itp
Ki

22 35 35.2 D
22 36 l+t+

22 3' \7.7
'18

eP 22 ,3 ]rl
eP 22 53 3\ tf

microns sec
M E 0.1+ Lh
MNO.2T2
M ZO.5 rl+

sk iP 22 
'2 

53,5Gb iP 22 52 I+9.8 'f
North Atlantic Ocea,n
(tr = 4o tn).

iP 15 36 3O.tiP 15 3? 02.3
microng sec

P Zf 0.1 I.2

18

18 tlp
Ki

eont.



-l ?-

Up = tlppsala, Ki = Kirunar Sk = Skalstugan, Gb = Góteborg, tln = thnet
Ka = KarLskrona

1961r
Aug. 18 sk eP 15 3? 1B
cont. ttin iP 15 36 h3.5

rndian 0cean (h = 3o t<n).

18 Ki

18 IJp

iP 15 hl 11.9

L96t+
Aug. 19 lran. h = 50 tn (Up).
cont. Magn. = 5.8 (uprri).

lfell- developecl higher node
surface lraves. At IJn and Kit
SS uay be nixect up rrith Sa
and no cLear separation is
possible.

iP L5 27 41.2 C

ePP L5 29 L6
e(ss) 15 36 38

microns sec
P Zr O.r 0.6
M E l_.3 L'l
M N 3,220
M22.922
iP 15 28 18.? C

ePP 15 30 0?
eS 15 34 19
eSS L, 37 ,7

microns sec
P EO.3T
PN0.37
P Z 0.lr 7
PP N 0.lr 7
PP Z O,,I+ B
sN0.37

microns sec
M El}.?19
MN2.320
M Z2.B].:6
D = b900 kn = l+l+o.

t, 28 L6.5 C

L5 27 52.3 C

i(pp) 15 28 06.9
tln iP L5 27 55.I C

iPP
ePcS
eS
iss

Ka iP L5 27 30.8 c
tran (h = 50 km).
Magp. = 5.7 (UprKi).

iP 22 l+7 lB.L
iP 22 ,+B z]..L

microas sec
M E0.6 IB
M N o.lr 1l+

M Z 0.? u
eP 22 bB 18
iP 22 lfi 5r+.0
iP 22 l+7 59.2
is 22 5\ OT

iss 22 57 03

P

L9 Ki eP
Sk eP

is
Un iP

iP
iP
iP

16 16 z:-,z D
microns sec
zf 0.1 0,5

oS l+b l+g

03 \5 13
03 \6 52.9
03 \, 32,9

iP

19 Up

Nonregian Sea.

19 Up iP 09 l+o 36.9 Ki
iPP 09 l+0 b6.6
eS 09 t+6 35
isa 09 \9 0B
eSS 09 I+9 23

nicrons sec
P Zr 0.f 0.6
sE0.5 11
MEl,l 20
M N 2,'l+ 20
M z l+,r 23^
D = l+350 kn = 39".
iP 09 \t 1l+.3 c
irp 09 \3 05.7
iS 09 l+? \6
eSS 09 50 52
iScS 09 51 15.3

microns sec
P EO.\ 5
PN0.37
P 7,0.6 l+

P Zt O.L 1.0
PPN0.55
PPZ0.55
PP Zt 0.1 l-.0
s 80.?Ì0
s No.b 6
s 2o.79
M E lr.0 16
M N 2.2 13
M Z6.L 18
D = \9OO km = lrl+o.

0g l|t 12.0
09 ho \?.8
og \0 50.b

Ki

sk iP
Gb iP

L5 29 30
15 33 \5
L5 3h 05
L5 37 07

19 up
Ki

sk
Gb
I'tr

c
c
c

sk
Gb

ttn
iPP 09 l+2 28
is 09 4? 00
iss 09 50 00

eont.
Ka eP 09 l+0 26

cont.
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Up = tlppsala, Ki = Kirunar Sk = Skalstugan, Gb = Góteborg, Un = Ihreà

Ka = Karlskrona

1961+

Aug. 19
cont.

r20

]r96t+
Aug. 20
cont.

Ka
fran

Up

íP 22 l+7 32.6 c
(tr = 6o ttnr).

iP 02 rl 30.8
iPP 02 11 l+5.3
iS 02 LI+ 29

microns sec
P N 0.2 3
M 80,?19
M N 2."1 19
M 22.620
D = 1550 km = l\o.
iP 02 10 09.2
iPP 02 r0 18.2
is 02 11 35.5
iSS 02 11 lr8
eT 02 15 l+1

i 02 16 l]3.g
mierons sec

P80.6 10
P N 0.5 r0
P Z 0.5 10
PP Zr 0.3 L.2
M E 5.6L7
M N ]..8 L6
M 7, B.r 18
D = B3o km = ?.5o,
iP 02 10 32.8
iS 02 12 1l+.8
iP 02 11 57.0
i 02 L2 O2.5
iP 02 10 52.3 C

iS 02 L2 l+T.3
iT 02 L6 28.5

m1erons see
s zt.o7
M E 2.! 18
MN1.9j.5
M Z3,L 18
P = ].!00 kn = 1?o.

sk
Gb

eP
1r
i
eP
1
is

Ka eP

03 59 57
oh co 2b.B
0l+ 00 29.5
oh oo 33
0l+ 00 l+0.3
04 03 53
ob oo 5h

0l+ 30 03.L
0l+ 30 19.7
oh 30 oh,l+
04 30 21
0h 30 00.1+

Ice1and. (tr = 30 fn).
Magn. = !.1 (Uprt<i).
Ttre ttoubliug of the P phases
(on Z') is quíte typical for
lcelandic earthquakes, at
least as recordecl at our
stations. In this case this
feature is parbicularly clear
at Gb and tJm ( a snal-l
forenrnner followecl by a
larger pbase after about
5-7 sec).

Up iP
1

Ki iP
Sk eP
rh iP
Swratra 15 = !0 km).

02 12 L3.2
sea (h = 3o kn).

ol+ 00 \2
0l+ ob 11
0\ 05 32

microns sec
P E O.2 l+

SEO.2 l+

s N1.9 13
M EL.22T
M N2.B20
MZ2,L19
D = 2050 tn = i-B L/Zo,
iP Ol+ O0 23.1
e 0hortt
ís o4 03 l+1

microns sec
P Zt r.o 2.5
SE1.3B
S N0.6B

05 16 LB.' C

microns sec
N 0.8 20
z o.B 23

05 16 55.5 C

05 18 38.6
microns sec
E 1,0 19
N 0.5 r?
7, 1.0 18

05 16 53.0 C

05 16 29.2 C

05 16 31.9 c
05 22 I+3

05 25 t+6

05 27 29
05 16 O7.9 C

50 kn),

05 \? 1l+.6 C

mierons sec
zr 0.1 0.6

ll

cont.

iP

M

M

iP
iPP

M

M

M

iP
iP
iP
is
iSS
1
iP

(h=

iP

P

Up
Ka iP
No:rregian

20 Up eP
iS
1

SK
Gb

Un

Ka
Iran

Up

cont.

Ki



_L5_

= Kirunar Sk = Skalstugan, Gb = Góteborg, ttrn = theà
Ka = Karlskrona

Up = Uppsa1a, Ki

1961+

Attg. 20 Up
cont.

20 Up

Ki

20 Up

microns eec
M EO.?18
M NL,220
M Z 1.5 23
iP 05 l+? 52,o c
iPP 05 l+9 38.0
eSS 05 5? b3
e 05593L

microns sec
P Z O.l+ 5
P Zt 0.3 L,5
PP Z O.\ h
I'l E 0.9 15
M N1.?15
M 7, 2.5 lB

SK iP 05 \? l+9.6 c
iPcP 05 l+9 \5.?
iP 05 l+? 25,t+ C

iP 05 l+? 28.3
eS 05 53 3,
eSS a5 56 26
iP 05 h? oL.3 c
iPP 05 l+B 49.8

Iran (h = !O kn).
Magn. = !.8 (uprtci).

r96l+
Aug. 20 Ki
cont.

Ka

mlcrons sec
P Zr 0.1 L.2
M 82.5L6
M N O.g l-6
M 7. 2,8 L6
D = 830 kr = ?.5o.

Ki

Gb

Itrn

iP
iS
eP
iP

16 32 rr.6
L6 33 57.'
16 33 38
16 32 35.6 D

Gb
I'N

i 16 Sr+ o5.6
Ka iP L6 33 

'5.8 
C

Norwegia,n sea (h = 30 kn).

20 Up iP 21 ob lt3.9
mLerons sec

P Zt O.l 0.5

Ki iP 23 02 \7.7
tran (h = Bo km).

up eP 08 06 h6
iPP 08 oB 1l+

eS 0B 12 \3
mierons sec

MEO.518
MNO.92I
M z 1.0 2L A
O = \hOO kn = 39 Llz-.

Ki iP oB o? 2o.o c

&tcrons 8ec
M N 0.5 18
iP 10 33 o?.5 C

eT Io 39 28
microns gec

M EO.?1?
M N o.l+ 17
Mz1.1L?
iP Lo 33 22,2
is t0 35 00.5

Ir'n iP 16 33 b2.5
Norrregian sea (h = 30 kn).

rto iPS L3 LT 27
Indian Ocean (U = 3O trn).

16 33 L4.5
microns sec
zr 0.1 1.0
E o.l+ 19
N 1.0 1?
z 1.1+ 18

16 31 51.? D

16 33 1l+

L6 3? 38
L6 38 3?.0

microns see
EO.3B
N0.39

Sh
U!

ess 0B 1? 03
microns sec

M 81,920
M NO.B18
M 7. 0.9 17
iP 0B 0? u.?
iP 08 06 56.8
is 0B 13 0?
iss 0B 16 09
iP oB 06 36.6
i o8 06 b6.2

11 = 5o rn).

iP t6 30 55.6

eP L6 5I+ 29
i 16 5l+ I+Z.Z

nicrons sec
M No.T18
eP L6 55 2L
eP L6 5' 32
iP 16 5l+ l+o.B

e L6 5t+ 52
i(er) 16 55 09.8
iP t6 5l+ \?.0
iPP 16 55 26.8

Iran

iP

Ki
sk
Gb

P
ìf
M

M

Ki iP
eS
eT
1

P
P

Up

cont. cont.

2I



-16-

tlp = tlppsala, Ki = Kintnar Sk = Skatstugan, Gb = G6teborg, ['hn = lheà
Ka = Karlskrona

196It
Aug. 2L
cont '

Ún
Ka

eS
196b

L6 59 26 Aug. Up
rricrons sec

M82.320
M N 3.622
M 7. 

'.2 
20

Ki iPP L, \2 ,,+
ePS 15 52 LL

microns sec
ME5.LL9
MN2,l.L9
It z 6.3 20

rh iPP 15 \3 13
iPPP 15 h5 I+0

esKS 15 \9 30
iPS r, ,2 ,{

New Brita.in (h = 6O tnn).

ttn iP 22 3, 27.5

Ki iP oB b2 1?.9
th iP 0B l+2 19'?
Mona Pessage (h = t8o t<n) '
IJn iP lo ,o 26.6
Ecuador (tr = t?O frn).

un iP 13 51 h3.6

Ki iP L7 39 22.3 C

sk iP L7 39 t+2'6
un iP L7 39 26.'+ c
Celebes (g = ]J0 kn).

up iP 20 06 33.9
Ki èP 20 06 L6
Sk iP 20 06 l+0.?

Minttoro (tr = 30 kn).

Ki iP 2L 29 2r.9
tln ip 21 30 04.3
Aretic ocean 1n = to xn).

sk iP 2L \7 53,$
ttrn eP 2L \7 l+9

Ionian Sea.

Up iP .22 07 L2.0 C

mlcrons sec
MEo.519
MN1.0 1?
M z 0.8 1?

Ki iP 22 06 16.\ C

nni cfOnS SeC

P Zt O,3 1.5

furkeY

2L Ki

iP 16 5h L6,B C

iPP 16 5lr l+6.\
(tr = l+o m).

e(p) L9 zz 29

r 2L Sk ep n3\36
th eP 23 3b lr8

i 8 3T 38.1

Ki iP 03 L5 0l+.6
microns sec

M E0.6 1\
l"f N 0.3 13
M z 0.6 13

sk iP 03 15 10.?
tlo ÍP 03 15 23.0 ff

Gulf of California
16 = t5 tn). fr

Up iP lf 10 1L.0
Ki iP 1? l-0 3?.5

microns sec
M Eo.3 13

sk iP L7 09 ,2.3
cb iP 1T 09 h9.6 rf

Ka iP 1? l0 08.9
i 17 LO r2.' fr

North Atlantic Ocean
(X = l0 trn).

Kí i 1? 33 5l+

microns sec
t{ E 0.9 18
M l,l 0.? LB

M z 1.0 18
sk eP l7 29 oll
ttr! eP L7 29 37

i rT 30 18.9

Up eP 18 15 33

Ki eP 03 01 21
Sk eP 03 00 53
Ih iP 03 oL 23.B C

North Atlantic Ocean
(u = 3o rn).

Ki eP 0h525\D
sk iP o\ 52 2r.9
t,n iP o\ 52 56.3
Nortb Atlantic Ocean
(u = 3o m).

cont.

23

2l+

2l+

2l+

2l+

2l+

2lr.

2ll
23

23

2b



_17_

Up t Uppsala, Ki = Kirunar Sk = Skalstugan, Gb = G$teborg, Un = Uloeà

Ka = KarLskrona

196lt
Arrg. 2l+ I(i microns sec
cont.MEO.B16

MNL.320
MZ2.82L

rto i 1r2L5O
is tr 22 29

Ka eP It L6 b9
Dod.ecanese Islancls
1u = 50 trn).
Magn. = 5.3 (Uprri).

t3 53 06.9
L3 53 35

is L3 57 
'2mierons sec

PE2.O9
P N 3.6 10
P Z 6.8 IO

7,t L.3 l-.0
81811
N20t2
Er?11
N56]5

M 263 13
D = 3050 tu = 27 Llzo.

iPP
tls iP

iPP 13 5h 28.2
Ka ep L3 54 l+B

i(PP) 13 56 15.1
Arctic ocean 1l = 5o rn).
Magn. = 6.6 (up'Ki).
llel-l cteveJ'oPect bigber node
surface lîov€so

196It
Aug. 25
cont.

sk
Gb
ttm

iP
iP
iP

is
Ka iP

22 06 lg,6
22 0',1 2h.0 c
22 06 h5.6 C

u1?50
11 u 58.0
Ll 1? 09.9

25

25

Alaska. h = 30 kn (tln).

Ki iP o? 1l+ !6.L
Dodeeanese Islancls
th = l-o trrn).

Up
mlcrons sec

M E0.6u
M N1.0 17
Mz0.918

Ki iP oB 11 30.6 D

microns sec
M E0.6 17

Dodecanese lElands
(tr = 5o xn).

Up iP 11 L? l-b.9- iPP 11 1? l+3

eS 11 21 35
microns sec

PP N 0.h lt

s N1.1 9
t'f E 7.2 19
M N5.7 19
M z LI 15^
D = 28OO lm = 25".

Ki iP Lr 18 18.1 D

eS 11 23 33
eLi Ll- 2? 30
lLs? tL 29 22

microns sec
P zt 0.1 1.0
s 80.?10
S N0.6B
M 95.8 18
M N 2'5 ltl
M z 3.8 ].2^
O = 3550 1ln = 12".

ipP 22 06 53,5 rr 25 Ki iP It l+9 29.9 C

22 ].l+ ,+5

22 07 35.8 C

Dotlecanese Islands
1tr = \o tn).

25 Up iP 13 5h 15.6 D

iPa t3 15 22
iPP 13 55 3l+

i 135852
is L3 59 53
iss Ll+ 02 16

m1crons sec
P N 2.6 3
P Z2.B 3
P zr 0,6 1'0
PP z 4.? 5
s 82.7'
s N 7,5 6
M86323
M N$ 23
M z30 lq,^o
D = 3950 kn = 35 Llz' .2' Ki iP
iPa

P
S
S

M

M

SK iP
Gb iP

L3 53 52.7
6 5h 110.3

13 56 19.1
13 53 39.1 D

Sk eP
L

Gb iP
i(pP) It 1T 2l+.1+

ttn eP I1 1? \3
iPP Il 18 25.T fl

cont. cont'
1l+ oh IB



tu,t4E iPe rh oa 50.3 D

iSa r\ O

-18-

Up = UppsaJ-a, Ki = Kirgnar Sk = Skalstugan, Gb = ffiteborgr t}n = ttreà
Ka = Karlskrona

196t+
Aug. 25
cont.,2'

sk i(P) r? 53 b4.3

Up
microns sec
E 0.9 16
N 1.0 1?
z o.g 1\

18 02 o5.B
microns sec
E 0.8 l-?

19 2? 01

M

M

M

Ki iP

25

M

Ki eP

KlÉ.
SKA
riùtÉ

26esg
esg
1vg
ise

Eastern Med.iterranean Sea
(tr = t3o trn).

25 Ki eP 21 00 12

Ki iP 23 ,l+ 36.5
Alaska (n = 20 kn).

Dociecanese fslarids
1tr = 7O t<n).

Up eP .032\26c
mLcrons sec

P zt o.L I.2
ME0.6L6
MNO.TTT
M 7' 1.1 LT

Ki eP 03 2l+ l+2

microns sec
ME0.?15
MN0.3 12
M z o.B 1\

Sk iP 03 2l+ 0l+.8
cb eP 03 2\ 02

Ka iP 03 2\ 20.3
North Atlarrtic Ocea.n
(fr = 3O tnrn).

Up iP 05 50 l+1.8
iPeP 05 51 10.1

Ki iP 05 b9 5l+.8
microns sec

P zt 0.1 1.1
tln iP 05 50 15.9
Sea of Okhotsk 1tr = 3tO kn).

Ka i(P) 23 18 h5.o

26

2, Up iP 14 l+3 00.?
nicrons sec

MEB.518
MNl1t5

Ki iP L\ l+li 02.0
ite2 . 1l+ 55 16

m]'crons sec
P zt 0.1 0.8

Sk eP 1ll l+3 39
i 1\ hh oh.z

cb iP Ib h2 55.7 C

i(PP) rh hg hl+'4
Itn iP 1\ h3 28.3
Ka iP Ih )+2 35.9

ipp tl; l+3 03.5
Dodecenese Islands (n = Z5

26

26

27 up
Ki

iP oL 4? 02.6
iP ol b6 32.3 c
ipP 01 \6 b3.5

nicrons see
P zt 0.1 0,9
M E O.l+ L6

cont.
kn).

culflF-EEffiía, 6\,3"N,
2l.ToE. origin iiru-=
Lh 02 35. Probably unde:nrate
e:cplosion.

SKA ess 1l+ 0? 02
IJ4lr,lE ire Ib 05 02.8 D

ise rh o5 r

qgfT-o!-ryíen .6h.3"N,
21.T"8. origin r,ime =
r\ o\ l+?. Probably undenrater

1l+ 3L 26
1l+ 31 39
Ll+ 29 40.5 D

Lt+ 29 ,Q,6

Gu1F.F Bothnia, 64.3-N'
21.?oE. origin time =
Ll+ 29 25. ProbabJ.Y r:nclenrater

KIF. ess 1\ 33 30
sKF ess Lh 33 39
upî É iPe rl 11 11.9

Gulf of Bothnia, 6\.3"N,
21.?oE. origin iime =
Il+ 31 25. ProbablY undersrater
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = Góteborg, th = ttrneà
Ka = Karlskrona

1961+

Aug. 2T Ki microns see
cont. M lù 0.5 f6

M ZO.5L7
sk iP 01 46 5B.B C

ipP ot h? Io.5
th ip 01 46 l+r,Z c

ipP 01 46 56.3
Volcano fslancts. h = L: fn
(Kirsrrun).

Ka i(P) 05 h6 5\.L

Ki iP 10 02 11.1
tt![ iP 10 02 41.0
Yrrkon 1tr = 30 tn).

Ki iP 10 lr0 2B.O C

ALaska (h = tto t<n).

Up iP 12 06 16.6
Ki iP L2 06 5o.B C

microns sec
P Zt O.l 1.0

sk iP L2 06 5L.2
cb iP 12 06 2g.B
ttn iP L2 06 28.7
Ka eP 120608
tran (h = J0 kn).

up iP 13 ol+ 3L.h
microns sec

MEo.4]-5
MNo.?12

Ki iP 13 05 o\.?
nierons sec

P Zt O.r 0.9
M E 0.8 1l+

M N0.6 15
M21.1 r5

sk iP 13 05 ol+.9
cb ip 13 0l+ \3.5
th iP 13 0l+ h2.3

eS 13 11 00
iss r-3 th 03

Ka iP L3 0l+ 22.5
i 13 0lr 37.9

rran (h = 3o kn),

Ki iP 15 50 07.2
srnatra (5 = 5to tn).

Up iP 19 37 28.3
i 19 37 t+7.6
e 19 l+1 28
iS t9 t+t 5z

Up microns sec
s 8o.25
s No.gg
ME7.3]-7
MN5.B17
M Z ?.1+ 14-
D = 2900 km = 260.

Ki iP 19 38 28.1 C

i 19 38 30.1
is 19 \3 45
i 1g ,+6 S6
iScS 19 \B 57

microns sec
P Zf 0.r 0.8
s80.77
S N0.6B
M E l+.5 10
MNL.6 10
M 22,5 10
D = 3600 kn = 32 If 2".

sk eP 19 38 05
i 19 38 15.L

Gb eP 19 37 2t+

u! iP 19 38 0l+.5
iPP 19 38 l+6

i 19 l+2 hl
Ka iP 19 37 02.6
Docleca^nese Islands
11 = f0 kn),
Magn. = 5,3 (UprtCi).

ttm iP 01 21 5r.6 C

Ka iP oh Ll 06.? c

up iPKP o4 53 !0.0
isi(P ol} 56 30.6

Ki ePIG 0l+ 53 30
i 0l+ 53 35.3
isKP o\ 56 05.9

microns sec
sI(P Zt 0.3 ].5

Sk ePKP 0l+ 53 35
isKP Ol+ 56 22.9

Gb iPI(P Ob 53 l+9.?
isrG oh 56 39.0

ttlo iPIc 0lr 53 33.6
i 0h 53 l+f .5
isKP 0l+ 56 l-8.0

Ka iPKP 0l+ 53 52.O C

isre or+ ,6 3g.g
Fiji Islanas (h = 580 lgr).

12 IL 0?.3
12 11 15.0
12 15 0?

27

27

27

27

l.:96t+
Aug. 27
cont.

tt

cont.

27

28

28

28

27

Up iP
i
eS

2B

cont.

27
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Up = Uppsala, Ki = Kinurar Sk = SkaLstugan, Gb = Góteborg, th = urneà

Ka = Karlskrona

L96II
Aug. 28 Up microns sec
cont.ME0.l+L0

M N 0.5 10
M 7.0.5 L0
D = 2l+00 km = 21 I/2o.

Ki eP .L?L22L
m].crons see

M E l-.1+ 17
M N 0.5 1T
M Z 1.0 12

l-2 1l l+?.5
12 U- hT.l+
12 10 30
u 10 38.6

Ionian Sea (h = 60 kn).

Alaska 1n = 8o t<n).

29 Ki iP . 05 22 3L.L
mrcrons sec

P zr 0.1 1"0
M 80.6th
M N 0.8 1l+

M z t.6 16

196b
Aug. 29 Up iP

Ki iP
SK iP
Gb iP
rh iP

0l+ 18 19.2
0l+ l? 2l+.3
ol+ }? 53.0
0l+ tB 32.2 C

oL 1T 52.8 C

O, 22 I+2.3
05 24 31
05 2l+ 01.1
A5 2l+ 05.2
05 23 O7.5

6s 5l \0.3
06 57 5:..t+
06 59 37
06 58 L7.7

LL 52 U+.0 C

L9 l8 27.3
19 l+h 25.8 C

oh :: 31.6 D

microns sec
E 0.5 1\
N 0.3 15
7. 1.0 16

oh 55 \3.3

SK
Inm

Ka

iP
iP
eP
1

28

28

Ka iP

Up iP
Ki iP
Un iP

28 llp

13 06 l+L,l+ c

13 33 06.8
13 33 08.1+ C

13 33 o3.h

20 l+T 5\.1
microns sec
zr o.l 0.6

00 2? L1.5

02 50 22

sk iP
eS

Gb iP
t_

tn iP
Ka iP 05 2\ 23.0
Jan Matrren (tr = 3O trn).

Nieobar Is1end's
(5 = l0 kn).

Up iP 13 33 59.3
KL iP L3 33 5T.l+
sk iP 13 34 15.I D

th iP 13 33 55.8
Ka iP 13 3h ol-.5
Nieobar Isl-ands
(5 = f0 kn).

(h isl0 t5 03 27,7
South of Fiji Islancls
(tr = 550 trn).

Up iP rB eB 56.8
mLcrons sec

M EO.?LB
MN0.9LB
M z 0.9 19

Ki iP tB 28 32.5
microns see

M E 0.8 L'l
M NI.1 T6
M 7' 1'O 1l+

Foraosa 1tr = 10 trn).

" @) ri iP
1r

28

eS
tn iP
Jan Mayen 1tr = 3o tol).

tt 29 up iP

nZgUpip
Ki iP

28

28

Dodecanese Is1and.s
1tr = 6o tn).

30 Up iP OZ l+l+ 53.2
microns sec

P zf 0.1 1.0
MN1.3L6

Ki iP 02 l+lr 52.2 D

microns sec
MEO.'L6
MNO.9L6
M z 0.9 19

sk iP 02 \5 LO-2
Tibet (rr = 20 kn).

30 Ki iP

M

M

M

sk iP

iP

29

29

P

U! iP

Sk eP

$rreneans.

Jan MaYen (tr = 3O tm).

30 Ki eP o' 36 20
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Up = UppsaJ-a, Ki = Kirunar Sk = Skalstugan, Gb = Góteborg, Un = Iheà
Ka = Karlskrona

1961+

Aug. 30 Ki iSICP 22 06 ,+L.9

Itn iPKP 22 03 ,+5,8

Fiji îs}anas (h = 250 kn).

Ki iP 02 51 30.9
Kanchatka (h = 3o t{Ir).

Up iP 05 l+2 23,,
Ki iP 05 ,+t ,5,3
Rrukyu Is].antls 15 = 9O kn).

Up iP 19 l+0 ,5.5 C

sk iP 19 h]. 3o.h C

Ionian fslands.

Up iP 23 3L 15.3 C

microns see
P Zr 0.1 0.5

Ki iP 23 30 22.0 C

microns sec
P Zt O,2 0.5

sk iP 23 30 52,3
iPcP 23 31 2T.I

cb iP 23 31 31.3
iPcP 23 31 5L.h

ttn iP 23 30 l+8.6 c
iPcP 23 31 24.8

Ka iP 23 31 38.3
Aleutian Islancls
(tr = 3O trn).

Markus Bàth
June L5, 1965
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tfupsala (Ltp):
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Karlskrona (ra):
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,6"09.9 t1I.
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20:25 "0 

rE;
12"]6. B, E:
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2o"1b.2 rE:
:15035.5'E;

h=lhn
1=J!0n
X=!80n
h=66n
h=16n
h=1lm

S E P T Eliî B E R 1 - 30, 1961+
f a aa a a a ! | t a. a I ò n a c c o o I t a a a c a c aa

196t
Sep.

196t+
Sep. L
cont,

Up i(P) rt 13 l+t,9 c
microns sec

(p) zî 0.1 o.j
Irra e(P) il. te 03

Gb iPe Lz 25 57,6 c
iSe 12 25 59,11
D = 15 km = O.fh".

Loeal blast.

up iP L3 32 36"1 C

iS 13 h0 l+3

iScS 13 l+2 28
mierons sec

P Zr 0.3 0.8
M83.1 t5
MN2.\L5
M Z 5,2 15^
D=6iioh=59".

Ki iP 13 32 2g,g c
i 13 32 33.0
es 13 40 33
eScS 13 [A 15

microng sec
P Z 0.6 6
P 7,t O,3 0.8
sE0.8B
S N 0.1+ 10
M 88.5 15
M I{ 3.5 t2
M Z 8.? 1lr
o = 6\50 km = 58o.

SK iP
].

Glb iP
i

th eP

t3 32 52.6
t3 32 55.5
13 32 57.3 C

13 33 00.r
13 32 28

i 13 32 3l-.2

ttn iS 13 l+0 22
i 13h031

Ka iP L3 32 l+5.2 C

i 13 32 u8.1
IncLia-China. h = l+0 lm (tn).
Ma,gn. = 6.0 (uprfi),
PZr is nultiple at our
stations with a small oaset
followecl afber 3.0 sec in
average by a much larger
phase.

up iP LT 27 I+6.2 o
microns sec

P Z,t 0.2 L.0
Ki iP t'.l 26 5\.L

ipP L7 27 07.6
eS 1? 35 0B

microns see
P 7,t 0'2 1.0
S N0.l+ 9
ME0.7tg
MN0.\18
D = 6800 hn = 610.
iP t7 27 23.9
iP L7 28 00.9 D

r. r.to e(p) 16 bt ga
i 16 47 l+r.6

SK
Gcb

ipP
Ih iP

ipP
is

Ka iP
ipP

17 28 15.0
L7 2T Lg.g
L7 ?T 33.7
1?36ol
u 28 08.2
LT 2B 23.2

Àleutian Islanrls.
h = 60 hn (rircbrth,Ka).
Magn. = 6.1 (t&.ri).

ipP
coat.

-I

t3 32 37 "g



-2-

tJp = Uppsalat Ki = Kirunar Sk = Skalstugan, Gb = Góteborg, tfo = theà,
Ka = KarLskrona

L96t+
Sep. Ki eP

SK iP
Colcmbia (l = ttO h).

ttn iP OL l+9 53.2

,.8 2h 3e *3Í: r
tB al+ 33,a cont.

Ki microns sec
P Zt 0.L 1.0
M 81.?19
MN0.5L5
M 7. 0.6 L2
D = 7950 kn = ?1 LlAo.

Sk eP 033919D
cb iP 03 38 ,7.6 D
(h eP 03 39 39

03 48 b6
03 39 03.5 D

Atlantic ocean (b = 20 kn),
Magn. = 5.6 (uprri).

iP O3 l+l+ 51r.6
iP 03 45 h8.1

microns see
P Zr 0.1 1.0
iP 03 [5 33.9
iP 03 l+5 0l+.1
i 03 [5 08.0

Un iP 03 ll5 1?.2
Ka iP 03 Ul+ 39.5
Turkey (tr = 3O tn).

3

3

3

3

Ki i(sn) oj
iSe 05

Up iP 05
Vancouver Island
(u = 3o un).

23 10.0
23 31.?

b2 o5.o is
Ka iP

Ka iP 12 42 31.0
Alagka (h = 4o tan). tl

Grb isKP t3 18 51.3Fiji laranas (h = !10 kn).

rh iP 13 58 03.2

un iPre t5 ,6 r7,2
Keraadec Islands
(u = 3o tn).

eP LT 06 \6 ff

Gb iP 21 1b 2'1,3 C

Ka iP 2t tl 39.8
Alaska (tr = 3O tm).

Up
microns sec

ME0.3rT
M N0.?18
M Z 0.8 17

Ki iP 2L 26 55.7
nicrons sec

M 80.h1!
M N0.5 16
M Z 0.8 18

Uo iP 21 27 O7.8
Gulf of Californra
(h = 30 lm).

Ep iP 03 39 Z]..Z D
eS 03 l+8 05

microns sec
P Zf 0.1 l_.0
sEO.35
sN0.35
M 80.7 19
M tf 1.7 17
MZl.320
p = 7h00 Ìar = 66 Uzo,Ki iP 03 39 51.?
is 03 l+9 10

OKi ePg 08 15 0?iSs 08 15 zg.z
D = 1l+0 krn = ].3 .

hup
Ki

sk
Gb

ePP
eS

M

M

M

eP
iPP
iSKS

Up

Ki

rto iP 10 02 37.3
Gu.]-f of Californía (b = 30 htr).

10 52 hl
]L 00 03

nierons sec
E 1.6 2L
N 3.3 23
z 3.8 23

10 tl8 02
10 52 1\
ro 58 39

microns sec
PP Z 0.9 g
sKs E 1.0 11

E 3.0 20
N 3.2 22
z 5.6 2L

D = 11300 kn = 101 I/Ao,
eP r0 l+8 25
ePKKP ]L 0b 15

M

M

M

rh iP
iPP

ro l+8 06.8 c
LO 52 20

6?.9'N, u.l
Origin tine = 0B th 43.

cont. cont.
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Up = Ilppsalar Ki = Kirunar Sk = Skatstugan, Ob = Góteborg, tln = lhe8
Ka = Karlskrona

196It
Sep. b
cont.

l+

5

rrn i r o 52 32.6 È3Í: 5
iSKS I0 5B L5 eont.
is 10 59 l+8

iPKKP 11 0b 11.2
New Guinea (h = 30 kn).
Magn. = 6,2 (UprKi).

Ki iPKP 15 08 15.8
Gb iPKP L5 0g I2.2
ttn isKP 15 11 3g.g
South of fiji Islancts
(tr = 550 trn).

eP r? 19 0h

sk e 031[33
ePKKP 03 22 58

Cb ePICP 03 12 ll9
i 03 13 02.5
i 03 rlr 35.5
ePKI(P 03 22 bh
i 03 22 53.9

Un iP 03 08 26
iPI(P 03 12 25.0
iPP 03 13 o?.5
iPS 03 22 \2
iPKI@ 03 23 06,7
iss 03 29 06

Ka ePKP 03 12 39
i 03 13 01.6
ePKICP 03 22 \o

Solcnron Island^s 16 = f0 hn).
Magn. = 6.5 (Uprfi).

Up iP 06 ,+7 29.5
i 06 lr? 3r.8

Ki eP 06 lr? 16
sk eP o6 4f 4r
Gb iP O6 4? 54.0Irrc iP 06 ù? t6.o

i 06 l+7 ZO.j
Yunnan, China (tr = 3O t<n).

ttp iPKP oz 36 Lr,I
i 02 36 22,9

microns sec
PKP Zr 0.1 0.6

Ki iPKP 02 35 55.t |'
sk iPKP 02 36 10.1+

i 02 36 rb.o
cb iPKP 02 36 23.5

i 02 36 36,5
e(sKp) oz 39 53th iPKP 02 36 O5.O D

Ka iPICP 0A 36 38.3
South of Kenmaclec Islande
1n = l+oo rn). rf

up iP 03 0B l+l
ePKP 03 12 3L
iPP 03 t3 36
ePKKP 03 22 5Il.
ePKKS 03 26 l+1 tl

microns sec
PP 7. 1.I g
M83.8?2
MN8.52\rt
M Z 6.11 2h
(D = 13ooo lon = l17o).

Ki eP 03 0B L?
ePKP 03 LA 22
i 03 12 bh.l+
iPP 03 12 56
iPs 03 22 L5
Í 03 zz t+3

iPKKP 03 23 16.0
rricrons sec

PPEO.38
PP Z 0.5 5
ME7.42r
M N6.b 22
M 7. LL 2L
(o = relr5o Im = I12o).

Sk ePG 03 12 38
eont.

5EPiP
Ki iP
Sk eP
U! iP
Ka iP

o7 59 37.3
o'l ,9 13,6 C

oT ,9 t+'1

07 59 2O.9
0T 59 52.11

Ki iPKP L2 L5 26.t
lfest of Macguarie Island
1u = 3o tm).

12 38 19
12ll?10

Ih eP
eS

microns sec
s NL.0 16
M E 1.lr 19
M N 2.3 19
M 22.222
D = T5Î;0 km = 680.

Ki eP 12 38 59
es t2 h8 31

microns sec
SNO.8T2
I'l E 1.0 16
MX1.320
M 22.377
D = 83OO kn = ?l+ L/Zo.

Sk eP t2 38 26
th iP 12 38 l+0 C

cont.



-u-

Up = Uppsala, Ki = Kiruna, Sk = Skalstuganr Gb = Góteborgr
Ka = Karlskrona

tfn = tlneà

1964
Sep. 5
cont.

Un ePP
is

Ka iP

eP
eP
eP

2r L2 37
21 Ll+ 0h
21 13 15

eP 2L 13 2I
is 21 l,? 18

Italy (u = \o tor).

Up iP 21 1l+ 0?.6
ePcP 21 19 1I

microns see
ME0.3g
MN0.38
M zO.l+9

Ki eP 2L L5 3,
nicrons sec

M 80.4 g

M N 0.3 g
M Z o.b g
iP
1r

2l- 14 l+5.0
2r L\ 55.9
21 18 50
21 13 h5.6

Skagerack. No satisfactory
agreement between tbe data.

Up iP 10 l+0 39.9
Ki iP L0 39 \6.?
tlm iP 10 l+0 13.7
Alaska (n = 30 kn).

Ki eP 16 0? 35
Alaska 1tr = 3O tn).

up iP tT \6 2\.9
Ki iP I7 l+5 a6.t
Sk eP 1? ù5 53
tlll eP t7 I+5 ,6
Ka iP I7 116 5o.5
ALaska 1u = 3o kn).

Up eP 18 5l+ 39
microns sec

M81.01?
M NL.7LT
M Z 1.1 17

Ki iP 18 5! ol+.?
eSI(S 19 olt 38

microns sec
M E 2.1 2l
MN1.720
M 22.5 r8

rh iP 18 5\ 1\.6
íss tg 11 59

Caroline Islancls 1fr = 3O m).

Up eP 19 02 38
Ki iP 19 03 12.?
sk iP rg 02 32.6
LIn iP 19 02 5r+.9
Azores Islantls (n = 3O kn).

09 ,7 27.L
09 5? l+1.3
0g 58 39.8
09 58 00
09 58 51.6
og 56 o3.o
og 56 29.2

19 0g 08.6 D
19 ag 22.8

microng sec
zr 0.1 0.6

19 09 ll.0 D
nicrons sec
zt 0.r 1.0

19 09 25.1+

12 r+1 13 È3Í:
12b?58
L2 37 52.9

Up i
iSn
1

e
ise
lr8
ise

Atlantic 0cean 1u = 3O to).
Magn. = 5.6 (UprKi)."o tln ess 09 59 19

Ka ePn 09 56 25
ess 09 57 36

Ka iPe
eSx
ise
o=680

5 llp
Ki
SK
uin

sk
Iht

iS
Ka iP
ftaly. This shock occurred
01 32 afber the preeetling
(i.e. origin time = 21 10 21)
and. is stightly larger than
that one.

Up iPKP 09 39 30.8
iSKP 09 \2 1l+.9

Ki iSKP 0g Ll 51.0
sk isKP 09 l+2 O7,7
Gb eSKP 09 l+2 23
un isKP 09 ,+2 O2.8
Ka iPKP 09 39 l+1.\

iSKP 09 l+Z Z5,o
Fiji fslantts (U = 620 tsn).

iP
ipP

P
iP

P
iP

qlP ePs 13 21 l+o

ess 13 22 3I
n - l.ra r- - r óv

ffi
rrù4F itg 13 23 or.\

23 13.3
r.3 22 30.5
13 23 36

Nortlr coast' of Esthonia,
59 rlzoll, 25o,tr,. origin
time = 13 20 27. Exlrlosion

cont.

Up
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Up = îJppsalar Ki = Kirrner Sk = Ska.lstugan, Gb = Góteborg, th = tlnrc6,
Ka = Karlskrona

1961+

Sep. 6
cont.

sk i(pp)
GT iP
rh iP

ipP
Ka iP
Nicobar Islands.
h = 6o kn (uprun).
Magn. = 5,9 (UprKi).

IIp iP 19 3b 23.8 I'

Ki eL 21 58
microng sec

M 80.6 L7
M N0.4 L7
M ZL.0 18

Easter Island (n = 3O t<n).

Up iP 03 51 00.6
Ki eP 03 50 33
Philippine Islands (tr = 30 *n).

up iP oh ol| [r.3
Ih eP 04 0l+ 15
Kurile fslasrd.s (tr = tOO tq). tr

Ki iP 0? 51 24.3
sk iP 0? 51 51.6
Alaska (tr = 3O trm).

Lg og \2,3 È:Í:
19 09 23.6
19 09 06.0
19 0g 19.7 'f
19 09 11.l+

L5 59 l+5.8 n

15 59 50.3

Ki i(sn) 05
e(se) 05

Ki iP 08 0? 39.r D

Ir0 iP 08 0? h6.2
Minctenao (tr = t8O no).

th iP 11 05 05.]

Up iP L3 ,2 O5.3
Ki iP 13 51 31.5

microns sec
P Zr 0.1 1.0

Ihr iP 13 51 b5.8
i 13 5L 53.7

South of Japan 1tr = 8O tru).

Gb iPKP 1l+ 0L 02.2
i 1[ Ot tg.6

Ka iPI(P th 0L 03.5
i 14 0L 21.3

South of Fiji Islandls
(tr = t70 t<n).

cb iPKP Ib 28 33.?
i 1\ zB ,+j.6

Ka iPKP 1l+ 28 3h.9
i 1lr a8 ll?.?

South of Fiji Islands
(h = z1o tsn).

Gb iPI(P 1b 31 5?.2i rl} 3a oa.8
Ka iPI(P Lh 3t 58.3

i 1ì+ 3a oh.?
South of Fiji Islends
(tr = tBO ku).
PI(P is nrrltiple in this antl
the two precetling cases, but
the tine clifference between
the two phases is tlifferent
in the three cases, being in
average for Gqb ancl Ka 1?.6 sec
for the first shock, 12,9 sec
for tbe second and 6.0 sec
for tlris one.

th eP L7 Ol+ 2,
South of Japan (tr = 3O m).

Up iPKP L? 23 l+0.5
Fiji Is1and" (n = 5lr0 kn).

Ki eP 2035[8c
mierons sec

P Zr 0.1 1.3

18 25.3
L8 b8

iP
1

M

M

M

iP
eS

s
M

M

M

tlp

Ki

11 36 11.9
1} 36 3l+.h rf

microns see
E 0.9 23
N 2,3 22
z 2.2 22

11 3? 02.6
rr hl+ 5h

microns sec
N 0.5 7
E 3.0 20
N 1.? 20
z 3.9 22

Ki iP
Ka iP
Afghanistan-USSR (tr = t7O tor).

cb i(P) 1? ].6 20.?

o = 6hoo lll = 5? Llzo,
tln eP 11 36 L0
Ka eP tt 36 03

i 11 36 15.6
Arabian Sea (h = 30 kn). rt

Magn. = 5.6 (uprri).

cont.
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = Góteborg, Urn = Ltneà
Ka = Karl-skrona

196h
Sep.
eont.

tl

il

It

t?

tttr iP
Mindanao (h =

Un iP
Bonin Islancls

20 35 55.7
30 h).
06 tB a6.o

(tr = 3O *n),

rT 22 3t1
L7 L9 32
1? 18 25,t+ c
17 18 38.3
17 19 1?.3

L9611

Sep. 12 Ki iPS 13 11 0Ìr
cont. eSS 13úl+3

nicrons sec
M E 1.1+ 22
M N lr.0 30

Nev Guinea (h = 120 hn).
Ki iP 22 26 36,7
Iran-Iraq (n = 7O to).

13 30 20.1_

g = 140 km = h.8o.

iSKP
iPKP
iSKP
iSKP
iPKP
iSKP

IsLancls

15 uo 16.0
L5 37 zl+.t
15 39 

'0.215 l+0 o?.9
f5 3? 31.8
l_5 40 03.3

(1 = !60 kn).

PKP E 1.1+ 11
PKP Z IO L2
PKP2 E 2.0 1l_
PIKP2 Z 7.8 g
PKP2 Zt 0.2 0.9
PP E 3.T L2
PP Z 8.6 t2
M E6.L19
M Nl.z ].8
M ZzL ].8
(o = r?lr5o km = 15?o),
iPKP 22 26 52,8 C
iPKP2 22 27 r?.L
i 22 a7 tl3.B
iPKS 22 30 32
iPP 22 30 T+T

isKSP 22 hl oO

microns sec
PKP E 3.0 L0
PKP N 1.3 9
PKP Z 13 10
PKP Zt 1.5 1.5
PlQz 7,t L.3 1.2
PKS E 3.0 10
PP ZT6 10
ME162T
MNL518
M 223 19
(D = l-?Loo km = 15\o).
ePKP 22 26 5I+
iPKP2 22 27 37.6
iPKP2 22 27 \6.I
í 22 27 l+9.1+

ePI(P 22 26 52 C
iPKP2 22 27 23.7

L2 Up
Ki

1r10
SK

Um

Fij i
sk
Gb
Ka

eLgl
esg
iPe
ise
i(r)

Up iP 16 06 a9.7

up iPKP 22 26 52 C

e(prpa) 22 27 25
iPKP2 22 27 32.t+
iPP 22 30 59

nicrons sec

Up eP
Ki eP
Gb iP
Mexico (h =

03 25 06.2

ol+ 24 1B.l

20 00 23
20 00 10
20 00 th.3

130 ho).

iP

1.H

11

1r'g
ise
iRe

Rg
f=
iSe

o8 03 56.6
0B 03 59,2

microns sec
zt L.O 0.8

B0 t!0 = o.?o.
0B 06

'or Sg is
remarkably large in
comparison with Pg.

Up
mícrons sec

M EO.B 20
MN2.O20
M Zl,r23

GùEpp l"r rT rs 3r+.\l\--r L iSn ].7 A0 15.3 |

D = 110 km = L.Oo
Southern Baltic, 55,3
1l+.?oE. Origin time =
lJ 18 02. Probably underuater
explosion.

vare, NortnTTEéII;
6?.1"il, 20.?eE.
origin time = 0B 03 34.
Ibcplosion?

cont. cont.
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Up = Uppsala, Ki = Kinrnar Sk = Skalstugan, Gb = Góteborg, Urn = theà
Ka = Karlskrona

196\
Sep. L2
cont.

13

Un iPP 22 30 58
Ka iPKP 22 27 O3.3
Auckl-anti Islands (n = 3O irm).
Magn. = ?.1 (UprKi),
The records offer some
opportunity for eomparison of
PiG2 with PKP1, PIG2 usually
having sLightly shorter period
and. larger traee ampJ.itud.e at
our stations in this caee.

Ki iPKP 00 l+1 0\.6 C

Auekland IslBnds 1tr = 3O fn).

196t+
Sep. Lh Sk i
cont. i
tt 11, up

M

Tf

M

Ki iP

M

M

M

sk iP
Mexico (h

mlcrons sec
E 0.? 19
N 1.0 tT
z 1.3 20

13 \6 02.6
microns sec
E 2.I 2L
N O.B 18
7, 2.8 2r

13 b5 57.3 D

= 60 kn).

the preced.ing case matle by
conbination rrith read.ings at
Sotlankylé, Kevo, Akureyri,
Nord. and. Strasbourg.

Up iP L5 28 5L.2 C

microns sec
P Zr 0.1 1.0

Ki iP 15 29 23.3
microns gec

P Zt O.I 1.0
MN0.5L2

Sk eP 15 29 211

i 15 29 26.0
Gb iP t5 29 OI+.O
tlo iP 15 29 02.5

i 15 29 L3.L
Ka iP 15 28 U+.3
fra.n (h = 30 kn).
Magn. = 5.7 (Uprtti).

Ki iP t5 5T 55.3Sk iP 15 ,"f I$.9
Guatenal-a (h = hO t<n).

eP 05 51 06
microns sec

M E0.g18
MN1.022
MZ]-.ttT

L3 l+2

13 \2
53.7
59.8

_15

tItr iP
1

SK iP
Lttr iP
Ka iP

Sk eP
1

sk e(p)

33 L2,7 C

33 L6.5
L5
L5

13

Yugoslavia-Albania.

Sk eP 23 05 53
North Atl-antie Ocean
(tr = 3O kn).

13 Sk iP 23 28 22,r
North Atlantic 0cean
(n = e5 tn).

sk iP O6 ZI+ 35.O
North Atlantic Ocean
(tr = 3O tn).

sk íP a6 39 23.3
North Atlantic 0cean
(5 = 3o trn).

iP 10 28 12.9
iP 10 27 tg.3
ipP 10 2? 3lr.3

microns sec
P Zr 0.1 1.0
iP r0 27 \7.7
ipP 10 aB 03.6
iP I0 27 l+6,8
ipP tO 28 OZ,5
íP 10 28 3?.1
ipP 10 28 53.0

Aj.aska.
tr = 6o km (ri.rskr(hrKa).

22 58 27,3
22 58 2J,,5
22 57 0r

13 hl 54
t3 I+I 57.2

13 \2 50

llt
lll

1l+

1\ Up
Ki

Ll+

It

tt

cont.

SKA eP I\ 25
c uce€ul , )g -N I

32ow. origin time = ít, àr ís

1\ 27 58.0iP rl+ a7 il+.6

erro:.nat:.on rn this

1l+

cont.

$
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Up = Uppsala, Ki = Kirunar Sk e SkalstugafiS Gb = Góteborg, ttrn = Iheà.
Ka = Karlskrona

1961+

Sep. L5
cont.

196ll
Ún ir 05 51 lO.2 C Sep. 15 Up
MoLucca Sea (h = 30 ku).

"L6upKi iPKP 0g 16 58.1
Sandwich Islarids (U = 3O trn).

i(P)

iP
ipP
is

P
s

M

.M
M
p=

Ki iP
iPeP
iS
eSKS

sk iP
Gb iP

ipP
Lin iP

1HA
iS

L7 2L 16.ll C

0L 3T 55.5
0t 38 0B.g
01 l+? 18

nicrons sec
zt o.3 1.0
N1.05
E 2.\ 2I
N 7,3 2T
z 3.2 17

Broo xn = ?3o.
0L 37 ,6.6 C

01 38 23.L
oL \7 26
01 !8 05

microns sec

01 38 L2.2 C

01 38 l-o.lr
0r 38 26.'
0l 37 52.2 C

OL l+2 22
01 4? 15

Up

t5

15

15

eP lb 10 10

iP 15 l+1 11.3 C

is 15 50 34
eSKS 15 51 11
i r55L39

microns sec
P 80.7 5P z3'o 3
P Zt 0.9 0.7
s E 2.87
s N 5'2 5sKs E 5,'l 6
sKs t{ l_1 6
sKS Z 3.6 g
M E 6,9 20
M N18 23
M Zt2 22
D = 8300 nn = Tb I/Zo,

P Zt O.2 1.0
s N1.5 g

SKS E T.O L2
M Eb.7 1?
M N6.8L5
M Z 4.1 18
D = 8100 km = T3o.

iSKS 15 5L 12
i 155j.56

microns sec
P82,76
P 26.85
P Zt L.3 1.0
s E 7.6 10
S N].I 9s z2,g BsKSEr?lo"16
sKs N 9.8 7sKs z ,.6 10
M ElB 22
r{ Naz 20
M Z 19 Zl1
O = B35O kn = ?5o.

sk iP 15 41 28.1 C

iPeP 15 41 51.1

Ki iP L5 bl r3,2 C

iPcP t, ,+t 32
is L5 50 ,+6

Gb iP 15 l+1 26.6 c
iPcP t5 hf lr6.f
i(PP) :-5 l+lr tl+.a

15 \3 l+6

L5 50 29
15 l+1 1b.t c

iPP
is

Ka iP
iPcP L5 hl 35.0 " 16

Nicobar Islantls (tr = \O m).
Magn. = 6,9 (Uprri).

iSKS 01 l+8 02
Ka ip 01 3? i8.9 c

lpv 01 38 1!.9
And.anan fslands.
h = 60 km (UprGtrKa).
Magn. = 6.3 (uprKi).

iP 02 00 39.2 C
iP oL 59 ù3.1 c

mlcrong sec
P Zt o.3 1.5

Sk eP 02 00 09
Gb ip 02 OO l+?.9

ipP 02 oo |j.1
{h iP 02 0o 11.3
Ka iP 02 OI O2.O

i 02 ot o5.l+
Alaska. h = 30 kn (Gb).

D = 20 Ltn = 0.2o.
Loeal bLast.

Up iP

Up
Ki

tln iP 15 41 08.3 C " 16 cb iPe L2 32 23.oiPcP 15 41 31.3 íse t2 32 2r.2

13 10 10.0
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Up = Uppsala, Ki = Kirunar Sk = SkaLstugan, Gb = Góteborg, ttrn = (,[ne&

Ka = KarLskrona

].:96t+
Sep. 1T

1B

Up iP
is

22 33 t8.7
22 t+L 06

Up iP
i
eS

s
M

M

M

f=
Ki iP

eS
iLgl
lLs2

c
S

M

M

M

D = 6300 t<n = 56 I/Zo,
Ki iP . 22 33 40.2 C

mLcrons see
P Zt 0,2 1.1+

sk iP 22 33 09.1 C

Gb iP 22 32 56,7
í 22 33 01.h

rl1 iP 22 33 33.5
Ka iP 22 33 07,I
North Atlantic Ocean
(tr = 3O tn).

16 Up eP 22 l+7 38
Ki iP pz t+6 \A,j
Kamchatka (fr = 3O nr).

iP
t96\
Sep.

Ú

T6 Ki iP L5 22 I+5 
'5Ln iP 15 23 ol+'3

Japan (tr = t?O *n).

Ki e 20 1l+ 33
i(se) 20 14 l+?.8

Up iP 21 4l+ LB.? c

rg 50 32.2

00 lb 12.6
00 14 30.?
00 1g 37

microns sec
N0.99
E 7,7 T7
N 5.b 18
z 8,3 1l+

2900 kn = 260.
o0 15 ].,2.6 c
00 20 30
oo 25 t+5

00 26 28
microns gee
80.85
N 0.4 10
E 4.2 1T
N L.4 16
z 2.I 10

T6

T6

L6

1T Ki e(sn)
i(se)

iP
1t.
iP
is

05 33 0l+

05 33 23.8

l_5 08 18.7
15 oB oB.4 c
15 08 l+g.o
15 14 23
15 0B 21.9

D = 3600 kn = 32 Llzo.
Gb eP 00 1l+ 12
Un iP 00 1l+ 29.1+

i(s) o0 19 30
Ka eP

iPP
00 13 50
00 t4 30.5

Eastern Med.iterranean Sea
(n = eo m).
Magn. = 5,3 (UprtCi).

18 Up iP 00 ll+ l+2.7
m].crons sec

P Zt O.l l.C
Ki iP O0 t5 bl+.O

m]-crons sec
P Zr 0.1 0.8

Sk eP 00 1\ 59
Eastern Mediterranean Sea.
Renarkably enough, the P of
this shock is stronger than
P for the preceding shock at
Up, Ki, Sk, but not at the
other stations vhere the
seeond. P was not clearly
observed,

18 sk eP
Greeee.

01 50 31

oB ol+ 28.4
08 02 5?.1
oB 05 07.?

D = Ll+00 kn = 12 !/Zo.

17 Up iPKP 07 19 t2.2
South of Fiji fsLand.s
1tr = 3O hn).

Up iP 15 0B 33.1+
microns sec

P Zt O.I 0.8
MEo.B]-5
M N t.h I7
M 7, I.5 L6

Ki iP 15 oB 56.8
i 15 og 02.8
eS 15 l-L 3T

microng sec
P 7,1 O,2 1.3
M E 2.8r7
M N0.g13
M 22.2L5
O = 3950 kn = 35 L/Zo,

L?

18 Up iP
Ki iP

iS

SK

Gb
Uo

Ka iP
North Atlantic Ocean
(n = ej *rn).

sk iP
is

o8 o4 o6.t
oB o7 22.5

cont.
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Up = Uppsala, Ki = Kiruna, Sk = Skalstugan, Gb = Góteborg, th = theà
Ka = Karlskrona

L96l+ t-\
sep. ( rg I
eont. \--l

L96I+
Sep. 18 Ki1

1
tn

Ki i(Se) 09 l+B 00.6

Up eP 13 LB UL

Up eP 131939
is 13 25 15

mierons sec
ME1.g20
M N1.6 T6
M z3'8 1?
D = 3950 tsn = 35 I/Zo,

Ki iP 13 20 oB.7 D
is t3 26 Ll+

microns see
P Zt 0.5 L,5
s N0.6 6
M 82,620
M Nl..2l-5
M Z 3.r 18
O = 4l+OO kn = 39 I/Zo.

i(P) 23 4? 18.b

Up iP 0o h6 30.1+ D
Ki iP 00 l+6 \0.0
Hinttu Kush (h = 210 kn).

Up iP 0, 2t 00,8 C

eSKS 05 31 28
e(s) 05 31 53

rnicrons sec
P 20.66
SKS E O.? L2
(s) N 0,9 9
M81.920
M Nl.TIT
M 23.0 1g
p = pJOo t<n = B? L/zo,

Ki iS 05 31 31
nierons sec

s E 2.2 10
s N 0.8 10
s 7. 0.6 10
M82.620
MNf.0t7
M 23.922

sk iP 05 20 \2.8
Gb eP 05 20 5L
th iP 0r2057c

ePP 05 2r+ 15
isKS 05 31 2l+

Mexico 1tr = 4o nn).
Magn. = 5,9 (UprKi).

iSn
trn
iPx
iSn
isx

0B 03
0B 07

P l+3.7 c
0h.g

1g

1g
1B

1B

1B

sk iP
1

iPP
Gb iP

1l'H
Lln iP

LYY
is

Ka iP

iPn
iSn
ise
Lt'n
eSn

L3 19 27.1+
13 19 30.0
L3 20 2g.B
13 19 09.0
13 20 32.1r
t3 rg 57.3
13 2t 26
13 25 t+9

13 19 20.5 19 up
Ki

12 u 38.2
12 1l+ th.1
12 Ll+ 2I.2
12 1l+ 58.5
12 15 10.5

12 15 01,0
t2 15 25.9

Ih iPn
iPe

Up iP
Ki iP
Sk eP
Ih iP
Fomosa (h =

Azores Islands (1 = 20 trn).
ft is characteristic for
Atlantic earbhquakes to have
relatively long periotls of
PZt at our stations, the
periods in this case being
1.5-1,6 sec at all our
stations.

D = \l0 kn = 3.?o.
Sk ePn L2 Lt+ 52

eSn 12 16 Oa

Ki

Origin time = 1l+ 45 00.

Ki iP 19 18 30.2 C
ALaska (tr = 5O trn).

iSn Lz 16 ]-i,z
Nonregian Sea (tr = 30 kn).

Ki
ml-crons sec
E 0.5 16
N 0.5 20

19 18 55.1

19 53 19.0 C

t9 ,2 56.8
19 n 2l+
19 53 o5.B

30 lgn).

1l+

1b
1l+

14
14

\6 o3.B
h6 53.5
l+? o8.o
l+6 5t.B
4B

L9

M

M

tte iP

1B

1r1B Ki 22 LO 06.3

rg
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Up = Uppsalar Ki = Kirunar Sk = Skalstugan, Gb = Góteborg, ttrn = theà.

Ka = Karlskrona

t96t+
Sep. Ka

Up

20

20

eP 01 3? 32

nicrons see
MN0.420

Ki ePI(P Olr 5S r?
microns sec

MEo.518
M t{ o.l+ IB
M ZI.O20

Easter Islantl (tr = 3O trn).

1964
Sep. 20 Gb
cont. ttn

ise
ePn
isx
ise
ehr
iSn
iss

19 03 o\.5
19 01 \6
19 03 38,6
19 03 58.lr
19 01 54
19 03 19.8
19 0l+ 19.?

Ka

Up iP
ipP
íPP

P
PP

Ki iP
ipP
is

P
s

sk iP
ipP
iPP

UM l.H
i
ipP
1
iPP

Sk ePn
iPs
ÍSn
isx

Gb if,n
iSn

rl+ l+t 16.3 c
L\ l+9 o3.l
tl+ 5O Zt.l+

microns sec
zt o,2 0.?
zr 0.L r.0

14 b6 l+3.9 c
1l+ ll8 28,1+
tt+ 5> z7

microns see
zt 0.2 1.0
N 0.3 B

rh bZ 13.2 c
th hB 59.6
th 50 15.6
1l+ b6 i7.5 c
rb l+B 36.6
rh l+B !3.a
t4 \9 o8.t
rl+ hg 5r.g

Off coast of Nonray, near
AIesund.

2t Up iPICP 0l+ 41 32.8
i o4 l+l+ hl.?

n1crons gee

PKP Zr 0.1 0.5
Ki ePKP 0l+ l+1 13

i 0h l+f alr.3
isKP Ol+ h3 57.5

ml crons sec
sle zr 0.1 1.0

Sk iPKP O\ lrt Z6.h
cb iPI(P d+ 41 b3.3 O

Itrn iPI(p 0l+ 41 20.8
i ot+ l+t 3a.B
isKP Ob l+l+ 08.3

Ka iPICP Ol+ bf l+5.t O
i(sKp) ol{ U+ 29.1

Fiji Islands (fr = 610 kn).
1'6s a'nFlitudes of PKP Zt al
Gb and. Ka (just outside the
shadon zone) are 15 tines the
conesponcting anplitudes just
insitle the shactow zone (Ki,
th, Sk, Up).

20

South of Japan.
tr = l+Bo kan (uprKirskrth).
Magn. = 5.9 (uprlcí).

Up iPa 19 01 37.3 C

i 19 ol l+5'?
i 19 02 l+7,8
iSn 19 03 00.9
iSe L9 03 35.8

microns sec
Sg Zt 0.2 0.5
p = f60 km = 6.90.

Ki iPrx
eSn
]-

ise
D = 990 l.tn = 8.9o.

" 2L up iP 05 10 l+9.5
Sk eP 05 11 28
Greeee.

t' 2L tln iP o5 5l lrr.6
Banda Sea (h = 120 kn).

" z! Ki ip oB lrl+ e9.3
Cernm Sea (h = l+O kn).

tt 2L I(i iptrP rz zo ,+5.j
New Hebrid.es fs].and.s
(n = 3o trra).

2I Up iP rh lr3 39.6

2r up iPKP 18 29 59.3
18 30 02.9

m]-crons sec
PKP Zt O,2 0.5

Ki iPKP LB 29 35.6
i 18 29 \\.2

19 00 59
19 01 17.lt
l-9 01 L3.3
19 02 O2.g

i(se) 19 02 18.6

t9 02 05.8 c
19 03 41
19 04 0?.3
19 ob 5l+.5

19 01 20.11
19 02 2L.5

cont. eont.



-L2-

Up = Uppsala, Ki = Kirunar Sk = Skalstugan, Gb = Góteborg, tln = tlne6
Ka = KarLskrona

L96t+
Sep. 2L
cont.

SK iPI{P
ipPKP

Gb iPKP
t-

th iPICP
Ka iPKP

IB 29 51.1
18 31 23,3
l-B 30 06.0
rB 30 15.?
18 29 l+6.1
1B 30 o?.5

Kemadec f slantls 1tr = 3ZO t<n).

t96t+
Sep. 23 Ka i 05 11 19.?
cont. Alaska (tr = 3O trn).

MagD. = 5.9 (UprtCi).

Ki eP 06 zB t+7

Al-aska (tr = t5 fn).

K1 TE
Gb iP
Un iP

i (pp)
Kurile Islencls

Use
i(se)

rhi
i (se)

09 1? 
'O.5 

C

0g 18 56.8
09 18 10.8 C

09 1B 21.4
(tr = 3O tn).

\7 zs
l+7 3z,t

3? 11.9
3? 30.1

Gb
Ka

11
11

rlr
14

23

iP 21 30 20.8

Ki iP 01 l+? 4t.6 c
Cyprus (tr = 6O tsn).

Up iP 05 ro 37.8 cipP 05 10 b8.l
i o5LO57
is 05 19 38

microns sec
P N 0.1+ l+

P Z 0.5 3
P Zt O.r 1.0
sNO.5g
M E l.l+ t9
M N 2.3 19
M Z 3.1+ 2I
D = 7150 hn = 6?0.
iP 05 09 l+h.t C

e 051010
is 05 17 L6

microns sec
PNO.l+7
P Z 0.8 7
P Zt o,2 1.1
sE0.5l.2
s $0.68
M E 2.2 17
M lr 3.2 16
l,l Z l+.9 16
D = 6i5o km = 59o.
iP 05 10 13.1 C
iP 05 10 5L.1iP 05 ro 11.3 C

is 05 18 37

2lt

2r+

Zr+

SK
Gb

Un
25It

tf

cont.

î._;.
" ( et+ /f up irsl rp 35 \g.Tv I sr elgr L2 37 t+T

ise
iPe
ise

L2 3\ 55.L
12 33 37.5
12 33 50.8

for tbie cage rrith tbe
rel-ated. e'vent on Sep. 10,
l-7 18, we find these reeords
to be completely different:
Sep. 10: Pg and Sg are of
sinilar anplitucle and there
is no Rgl Sep. 2lr: Pg is
very smaI1 comparetl to Sg
and Rg has the largest
mplituctes in the record.
The probable reason for these
tlifferences is different
source progrerties. On tbe
other hand, the Ka Zf record
for Sep. 2l+ is quite sinilar
to Ki Zt for Sep. 12, 0B 03.

up ip 14 11 oB.B c
Ki eP 1l+ I0 2?
Sk eP tl+ 10 39

i lL ro h?.5
ttna ip lb tO l+9.5
Oregon (tr = t5 Un).

Up i(Pg) 3I+ 2L 5,Z.IiSe t\ a2 oj.z
E:rplosion?

Up iP t'l+ l+T Zl+.7
Ki ip tI+ t+6 55.atrn iP 1lr h? o8.h
Mariana Islancls (tr = t5O tn).
Up iP 05 32 30.1
Aleutian Islands (tr = 3O *n).

i(Re) 12 33 5B.l+
D=110kn=

Southern Btltic, 55.3
14.?oE. origin time =
12 33 18. Probably
unde:sra,ter explosion.

cont.
Ka iP 05 tl OO.l+ C 25 iPe 12 IT 3j.3
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Up = Uppsala, Ki = Kinrnar Sk = Skalstugan, Gb = Góteborg, tln = Lheà
Ka = KarLskrona

L96t+
Sep. 2,
eont.

25

cb iSe 12 1? 3?,8
D = 20 km = 0.2o.

Local blast.

Up iP L, 53 20.3 C

eS L6 oz 22
mierons sec

P Zr 0.1 0.9
M NL.229
D = 7650 km = 690.

Ki iP t5 
'2 

2B.o C

microns sec
P Zr 0.1 1.0

sk eP 15 53 01
cb iP t5 53 38.2
tto iP L5 52 53.6

is 16 01 35
Ka iP 15 53 l+2,9
Aleutian Islancts 15 = 3O ton).
Magn. = 5.'l (Uprri).

sk iP t6 \2 214,3
ALaska (tr = 3O trn).

tln iP L7 19 29,2

Up iP
Ki eP
SK iP
Gb iP
Iftl iP
Ka iP

]:96t+
8ep. 26 Up nicrons sec
cont.SN0.l+3

M E 3.2L7
M N6.520
M 25.\L7
D - 5600 l!tr = 5o L/zo.

25

25

25 t7 35 34.2 D

u3439
u 35 10.9
17 35 l+8.1
u 35 o8.o n 26
rT 35 56.9

microns sec
P Zt 0., 0.7
sEo.7L2
sN0.95
MEh.316
M N 6,'l 13
M Z I+.5 th
D = 5650 km = 51o.

sk iP oo 55 22.6 C

ipP oo ,, 28.6
Gb iP OO 55 2I.7

ipP 00 ,5 27.t+
iPP 00 5? 32.3

un iP o0 5[ 57.2 C

ipP 00 55 03.0
iPP 0O 

'6 
55

is 01 02 og
iScS 01 0l+ l+9

Ka iP 00 55 0?.\
Tiuet-India. h = 25 kn (sk,
Gbrtln). Magn, = 6.0 (UprtCi).

Ki iP
eS

Ki eP
Sk eP
ttn iP
Arctic Ocean (b

Up
Ka
Tibet.

00 55 03.?
or 02 26

Alaska (tr = 3O ttn).

Up iPIe e3 I+6 \6.t
í 23 l+6 

't,Z 
I

ipPKP 23 48 30.5
mierons sec

PKP ZI O.T O.B
Ki ePKP 8 l+6 22 tt

iSKP 23 l+9 26.11
Sk iPKP 8 ,+6 39,9 D

ipPI0 23 l+B 2l+.4
Gb iPI(P 4 I+6 5l+.1 D

í 23 l+? 0l+. L ?r

Uh iPKP 8 l+6 3\.8 D
Ka ipKp 23 l+6 ,5.6

í 23 l+7 o6.j
ipPKP 23 l+B l+0.9

Kermad.ec IsÌands.
tr = h2O km (UprSkrKa).

tlp iP 00 55 0O.B c
is 01 02 14

mierons sec
P Zt 0.3 o.B

06 32 22
063312
06 33 15.9
= 25 kn).

25

iP
iP

26

26

27 Up
Gb

Ka
Kurile

oT
0?

39 l+0.8
39 5t.9 D

Ki iPl(Pz 0B 10 2?.4
Iln iPIe2 08 10 3l+.?
Ka iPIP2 0B 10 53.7
Auckland fslancls (h = 30 kn).

iP 03 51 58.? C
iP 03 52 20.1
iP 03 52 zL.O
Islancls (n = 4o kn).

KfR ePs 05 38 hl
iSe 05 39 08.?

@

t

cont.

26
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Up = Uppsalat Ki = Kinrna, Sk = Skalstugen, Gb = Góteborg, Lhn = i.Éueà
Ka = Karlskrona

196It
Sep.

196l+
L6 ot 2l+,5 c Sep. 28 up
16 09 38
L6 09 57

microns see
N 0.5 5 Ki
z 0.4 3
zt 0,r 1.0
E 0.9 19
N L.6 20
Z I,\ 18 SK

iP 06 58 LI.g
ipP 06 59 08.3

microns sec
P Zt 0,r 0.5
iP 06 5B 5o.o
ipP 06 59 ].2,0

microns sec
M N 0.1+ 10
M20,38
eP 06 59 06
ipP 06 59 29,,
iPP OT OL 23.7
i(sP) 06 59 35.6
iP 06 58 39.1+
ipP 06 59 ot.g
iPP 07 00 3B.l+
iP 06 58 b?.1
i(sP) o6 59 t?.t

Gb
Um

Ka

2T Up iP
e
eS

P
P

P
M
M

M
f\-

Ki iP
eS

P
P
P
s
S

7050 ha = 63 I/2o.
16 OO 2g,g C

16OB13
tn{Cfong gec
N0.35
z 0.5 5
zr 0.1 1.0
E 0.6 11
N o.l+ I Hinclu Kush.

h = 110 kn (UprKirskr[h).

11 51 09.2

MEO.BT6
M NI.B 2T

sk
Gb

M Z 2.3 L9 2B tln iP
D = 6150 tn = 55 t/zu.
iP
iP
ipP
iP
iS

16 oo 56.9 c tt 28 ttp
16 01 3r.g c
16 u, l+z,j
L6 oo 58.1 c
$09oh
15 0r l+7.2 c

iP t6 37 3Z.B
microns sec

P 7,t 0.r 0.8
Ki iP L6 36 55.5 C

sk eP 16 37 27
tln iP 16 37 11.8 C

Japan (h = 8o tn).

Up iP 20 37 59.9

Un iP 11 33 \6.0

Iln iP 13 58 50,5
Japan 1n = 4o tan).

Up
rnierons sec

M N 2.1+ 20
M 7, r,g 20

Ki
microns sec

M 81.6 2I
M IÍ 1.0 20
MZ3.52t

tln iPKP 1\ 19 3\.5 c
Tonga fslands (n = 3O trn).

29 Up iP 20 l+5 i.B.T
Peru-Bolivia (tr = thO xm).

29 Up iP 22 36 3I,6
Crete (h = 3O trn).

Ka iP

28

Alaska. h = 25 kn (Gb).
Magn. = 5.7 (Uprfi). ,, 28
Up iP 05 15 ,7.5

eS 0,2\59 " 29
eScS 05 26 03

mierons see " 29
sE0.3g
ME0.718
M N r,220 " 29
t{ 7, 1.5 rg
9 = 'l6JO km = 690.

Ki iP 05 16 39.0
eS 0j 26 aI

microns sec
P 7,t O.3 2.0
sE0.?g
M81.1 20
t{ N L.2 22
1"1 Z L.O 1B
o = Bl+oo tn = ?5 l/zo.

Sk eP 05 t6 02 rf

i 05 16 ar,t+(to iP 05 16 20.3 Cis 05 25 \6 ',Ka iP 05 lj 38.3
Atlantie Oeean (fr = l+O tn).
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Up = Uppsa-Ia, Ki = Kirunar Sk = Skalstugani Gb = Góteborg, ún = Ifue6
Ka = Karlgltrona

196t+
Sep. Up iP o\ \5 ro.lr

iS ol+ \g ::
microns see

P Zr 0.1 0.5
M EL,6 I7
M N 2,9 18
M 22,2 1?
D = 2B5o kn = 25 :.lzo.

Ki iP 0L l+6 20.0
mierons sec

P Zr 0.1_ 1.0
M83.020
MN1.3lb
M Zt.g 14

sk iP 0l+ b5 50.3 c
cb iP oh h5 01.2
Un iP 0l+ li5 50.1
Ka iP 0l+ hl+ 35.8
Crete 1n = \O tcn).
Magn. = 5.5 (uprtci).

up iP 05 58 2t-.0

up iP 06 11 3l-.9

Gr iPe 0B 36 59.1
iSe 08 37 01.3
D = 20 km = 0.2o.

Local blast.

Ki iP 10 51 0l+.1
Sumatra (tr = 30 ton).

Up iP LB 32 2\,9

iP 19 25 Lr.1
(n = Bo rn).

Ki iP 20 36 t+7.7
cb iP 20 3T 5I+,2
Lhn iP 20 37 I5.9
Al-aska (u = t5 nn).

30

30

30 Utr
Japan

30

Markus Bàth
July 3, 1965
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Seisnological Institute

Uppsala

SEISMOLOGICAL BULTETII
uppsALA, KIRUNA, SKAtSTUcAN, cóTEB 0Rc,

UMEA a.nd KARLSKRONA

,

ilppsal-a
Kiruna
Skelstugan
G<iteborg
theà
Karlskrona

5915t.5'u,
67150,ll'tl,
63131+.8'tl,
57:41.9'N,
631118.9 tu,
56"09.9 tN,

ul:?.6'n;
20"^25.0tI'i
telt6. B rng

11158.?'E;
20:11+.2 tEi
15"35.5'Ei

h=14n
h=390n
5=180n
h=66n
h=16m
h=11 m

(up):
(ri):
(sr):
(m):
(tln):
(ra):

P
M

M

M
Ki iP

ipP

196t+
Oct.

1961+

Oct. 2
cont,

0cT0BER 1-31rL96lr
aaatt aata aaaaaraaaaaaaataa.

up iPKP 09 I? 13.3
Sandr"ich Islantts
(tr = 3o kn).

01 08 [lt.6 c
nierons see
zr 0.1 1.0
E L.g 13
N 2,T 13
z 2.5 16

0L 07 55.3 C

01 0B 00.8
microns sec

P zt o,3 1.5
M 85.8 18
MN3.318
M r,2,3 13

cb iP 01 0g oB.5
t[n ip 0]. 0B IT,6 c
Ka iP 0L 09 OB.B C

ipP 01 09 14.1+
Sakhatin. h = 20 kn (KirSk).
Magn, = 5.8 (UprtCi).

sk iPKP L3 Lg 2g.g
cb iPKP 13 19 3g.g
ttn iPI(P 13 19 2l+.4

i L3 rg 36.9
i 132019
iPP L3 20 5O.7
eSKSP 13 30 30

Ka iPKP 13 19 50.0
iPP 13 21 36.0

Solcmron Isl-ancts 1tr = 70 hn).

Ilp iP 2A 33 38.L
Ki iP 22 3z lr3.B c
Sk iP Ze 33 1?.l+ c
Gb iP 22 33 l+g.O C
tln iP 22 33 tI.1
Ka iP 2a 3h 01.5
Alaska (tr = Z0 km).

Ka iPKP 02 L3 28.6
Fiji Islands (fr = 550 kn).

iPtlp

3upiP
Ki iP

12 59 29.r
L2 59 57.r D

Up iPKP 13 19 32.0
i r3 19 39.?
ePP 13 2I t5

microns see
t"t E 1.4 f9
M l{ 3.1+ L9
M Z2,g rg
iPKP 13 L9 19.1+
eSKSP 13 30 A2

microns sec
M E 5,32LMN2.720
M 26.320

Up iP 13 h9 33.2ipP t3 U9 \o.l+Ki iP 13 \g 36.3ipP 13 48 lrll.6
nicrons sec

pP Zt O.l+ l-.5
sk iP 13 Lg O3.t

ipP 13 Lg 11.3
Gb ip 13 \9 l+3.2

ipp t3 b9 52.bUn eP 13 l+9 O?
ipp t3 lt9 I3.?cont.

Ki

cont.
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tlp = uppsala, Ki = Kiruna, sk = skalstuganr Gb = Góteborg, tln = theà

Ka = KarLskrona

196h
Oct. 3
cont.

Un iPeP t3 I0 15.5
Ka iP t3 ,+9 ii,j

ipp 13 50 0h.5
Alaska, h = 30 klx (UprKirgk,
Gb rltrnrKa) .
The Zr emplitudes of pp are
on the average 3.7 tilres
those of P.

Norrray, 66 L/ l-t,,";;ar.
Origin tine = 16 29 l+2.

13 48 5T.o

L6 52't+5.5

2L 06 tz,T C

23 OJ, 52.5
23 02 33

196[
0ct. 4 Gb iP
cont, (h iP

Ka eP
Ionian Sea

23 0r 35.?
23 02 30.9
23 01 llt

1x = go hn).

00 t5 20.5

03 h6 o?.9
03 \6 3z.z

microns sec
zt 0.2 0.9

03 \5 25.1+
nricrons see
z| 0,r 0.g

I \5 59.6
03 46 29.1
03 b5 13.7 c
03 l+6 05.1

Ka

Up

Ki

iP

"@
LE
iPcP

P
iP

P
sk iP
Gb iP
Ih iP

1

Up iPKP 23 0O O3.l+ C
cb iPKP 23 OO Og.7
Fiji Island" (U = 220 trn).

IIp iP 01 5t 11.2
Ki iP oI 52 26.9
sk iP 01 5t h?.6
cb iP 01. 50 5O.gUn iP 0]. 5f 5O.B C

i 01 51 5l+.0Ka iP 0t 50 32.0 C
i 0t 50 l+0.2

ftaty (n = a6o hr).

IIp iP 0? 09 2g.O CKi iP OT Og ]+j.7 CUn eP 0? 09 32
fnd.ia-West Pakistan
(tr = t5 tan).

Ka iP 03 [6 2g.g
Japan (n = bO U).
Magn. = 6.0 (Up,fi).

up i(P) L3 32 ai,o
i 13 35 29.6

cb e(ne) lb 18 l+3

Ke ipKp tl+ 18 30.?
Tonga fslancls (tr = 3O kn).

Ilp iP ZO \j ì+2.j
nierons sec

P zt o.r 0.5

Ilp iP
i
eP
iP
ipP
].

Ka eP 22 ZL j9
Japan (tr = 6O U).
tlp iP 01 l+? 49.5
sk iP oL \7 22,9

i 01 h7 31.6
A.l-aska (n = 30 h).
th iP 02 32 27.O
Mexico (tr = J.30 lol).

ttp iP 06 23 38.3ipp 06 23 I+6.3
isp 06 23 5o.l

microns see
MEl,L15

sk
Ua

22 AL 1+5.j
22 21 5r,l+
22 2L \6
22 21 2l+.O
22 21 38.3
22 25 3O.5

tf

cont.

t+ 16 iP

4rlpip

1.H

iP
eP

l* up

l+ up
sk

KlR. ess 16 3r ra

iSn 13 02 51

D=l+hQhl=

l8iq:* Russia, 6e.5"N,

Origin time = 13 01 00.
Explosion?

cont.
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Up = Ifupsal-an Ki = Kirunar Sk = SkaLstugar5 Gb = Góteborg, tln = tlne8
Ka = KarLskrona

196l|
Oct. 6 trp microns sec
cont.MN0.B14

M 7, 1.9 15
Ki

4tcrons sec

Sk iP l'I+ 3, 22.8
Gb iP 1l+ 3l+ 3h.2 c
15 ip 1l+ 35 tZ.Z D
Ka iP 1! 3l+ O5.T C

TurkeY (tr = LO tn).
Magn. =5.1r (IIlrKi).

1l+ 36 00.2 D

1l+ 39 l+3

microns sec
P 811 9
P l{ t+g 10
P Z 6r Lh
P ZI L.T O.B
S 852 rlr
s N?0 1l+

s 7.32 13
ME28OI'
M r{ 310 }5
MZ3gorS
D = 2300 kn = 20 I12",

Ki iP 1l+ 3? I[.b D
is lb ltz 02
i 1I+ l+2 ZT

mierons sec
P E2.T 15
P lrLb 1!
P ZL7 L2
P Zr r.2 l_.0s Eg u
sN16019
ME25OT6
M N 160 Ll+

M 2270 ru
D = 3100 krn = 28o.

sk iP rlr S6 l+5.6
i rlr 36 5lr.SGb iP t+ 3, ,I.zi th 36 o5.o

196b
oct. 6
eont.

M82.9 13
M N0.9 13
M 22.9 13 ft Itp iP

issk
th

eP
iP

06 23 t+7

06 23 26,2 C

ipP 06 23 36,t
is 06 33 16
iss 06 38 25

Ka iP 06 23 50,5
Philippine Islands.
h = 40 trn (uprun).
The tin long-periocl E end. Z
ccmponents exhibit a very
pronounced Airy phase.

tp iSe 0? 30 I5.1
Sk eSn 0? 30 l+9

iSe 0? 31 09.0
Un iSe 0? 30 21.0
Probably Central Baltic.

Ki
nicrons sec

M E 1.lr L9
14 t{ 0,8 rg
MZL,LLT

un e(pte) o7 37 a6
iPKI' 07 37 t6.6
i 07l+t 3?
eSS o7 57 I+5

Ka iPKP 0? 37 1I.3
Easter Islantl Rise
(u = 3o trn).

Ka iP 11 l+5 3i1.9

Ilp iPe U 5f 3l+.3 O
iSg 11 51 50.1
iL 11 51 58.5

Probably Baltic underrrater
e:qrlosion.

iP 13 12 16.4
eP L3 L2 22 rt

tlp iP I4 3b 3?'.1 I'
microns see

P Zt O.L 0.6
Ki iP Il+ 35 bO.5

microng sec
P Zt O.I 1.3

cont.

Turkey (fr = tO hn).
Magn. = 6.9 (tlprri).
PZt is cmpJ.icated. with a
succession of onsets with
graclually increasing a'nplitudes.

Irp iP L8 ZB za,l+
is 18 30 59.2
iss 1B 31 29.6

microns sec
ME0.g1T
M NL.5 rg

Utr iP
is

Ka iP

tl* :6 3!.8 D
rl+ l+o he
]t+ 35 26.6

6 lrp
Ka b

6

cont.
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ilp = Uppsala, Ki = Kirunar 8k = Skalstugan, Gb = Góteborg, Ih = Lhe&
Ka = Karlskrona

r96l+
Oct. 6 ltp mierons sec
cont, M Z I,5 19

D = 1600 kn = Il+ L/2".

1961r
Oet.
cont

í 23 13 3?.3
. eS 23L726

TurkeY (n = 30 tor).
Ki iP

is
eT

L8 27 I5.2 C

L8 29 Lz.B tt B Ki
r8 35 01

e(se) 05 38 58

tt 8 IÌn iP 17 03 5r'.2 D
Aleutian Islancts (tr = 3O nn).

Ilp iP 20 l+B 43.6

Up iP 21 37 0\.5

Gb

Un

m]-crons sec
P 7.1 0,2 0.6
M E L.2 18
M I[1.1 16 il g
M Z 1.[ 17
D=1100h,=10o. ' B

sk iP L8 27 Lg.g
i 1g a7 33.9 rt

is 18 29 09.2
i 18 Zg lt5.Z
eP rB 28 33
eP
1
is tB 29 ,g.I fr

i(ti) 18 30 2?.?
Ka iP 18 28 59.1i 1g 33 oa.t ù

Jan Mayen (tr = 3O kn),

iPKP 19 31 08.? C
sk iPKP 19 3t 20.h
rb iPKP 19 31 15.?
Neu Hebricbs fslands
(n = z0 kn).

!01crons sec
MN0.82A

Sk iP 20 29 o2.l+ C

cb iP 20 29 o].o
tn iP A0 zA 3?.0 c
Ka iP 20 28 [6.6 C ,, g

í 20 29 01.0
Nepal-Iodia (h = 25 }on).

I'h iP 02 05 21.8 rt

Up iP 05 52 3L.3

Ka iP t4 l+5 ,Z.L e tt ro

18 2? l+l+

L8 27 \9.6

nicrons gec
M E 0.6 1l+ rr

eP 23 L3 1l+ 
fo 

HiP 23 13 10.3
í g 13 21.9

cont.

Bonia lglands(h = !p0 km).

9KiiP 15 06 31.7 C

Alaska (n = 3O hn).

Ilp iP 19 38 55.9Ki iP rg 3g 5g.B
microns sec

P Zt O.r 0.9

9 tlp iP
Ki iP
SK iP
Gb iP

sk iP
rh iP

SK iP
Gb iP
rh iP

Coloabia (n = t6O trm).

L2 5l+ L7.9
12 53 \6.8 O

12 54 Ll+.8
L2 5\ 36.2

19 38 l+3,6 o
19 38 58.3

20 O' 35.7
20 06 15.3 c
20 05 36.t c

tl

" 6 up ip zozBl+l.oc 9 
I?Ki Íp z0 28 l+!.0 c

iP 20 06 03.3
iP 20 05 Og.5
i 20 05 16.2

Alaska (l = 15 *n).

Up iP 20 l+I 12.6
microns sec

P 2r 0.1 0.5

9 Ki iPs 22 3ì+ Ig.7 c

Probably blast in Kinrna ore
mines.

Itp
SK
Gb
Tibet

Ilp iP 23 L2 3L.6í 23 12 38.?
Ki

7

7
iP O,+ 5T OZ,9
iP O\ 57 20.6
iP or+ iT zj.o
(h = 2o km).

iP rg hB b?.0
iP 19 l+? 51.6 C

microns see
P zr 0.r 1.0

sk
Un

eont.
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Ilp = tlppsala, Ki = Kinrnar Sk = Skalstugan, Gb = Góteborg, th = theè
Ka = Karlskrona

196h t96lrOet. 10 sk iP 19 |l8 I8.o oet.cont. Gb iP f9 48 58.1+ cont.un iP 19 hg 19.3
Alaska 1tr = l+O fn).

l-0 ltp iP 20 L6 39,6

LI llp
M

M

Ki iP
eX
iPP
e51(S
eS

P
P

microns sec
N 6.1+ 2l
z 5.8 20

21 28 2L'g D

2L 31 55
21 32 09.8
21 38 51
21 39 26

mierons see
Z 1.0 l+

Zr O.l+ 2.o

20 L6 5O,g
20 16 I2.0
20 23 5L
20 17 o2.B

Alaska (tr = 30 U).
Magn. = 5.7 (fi;.

" 11 up ip oo 5b 2l.o
Sk iP 00 5ù 3t.lr
Atlantic Ocean (tr = 3O tn).

" 11 ltp iP 03 12 37.6 cKi iP 03 u &5.6 e
Kurile fslands (tr = 3o to). rr

" 1l. IIp ip Lo zo az.g
ipP 10 20 32.0

Ki ep I0 t9 56 tf

Haraii. b = lr0 xn (ID). 
,,

" l.l- Ki iPKP LL 29 Lg.z
sk iPKP 11 29 31.? rf

New Hebrides IsLands
(n = 7o nn).

PPEt.I5
PPNO.36
PPZI.\l+
SKS E 2.L 14
s N I.27
ME9.O2L
MN1722
M Z B.O Lg
D = 10500 hn = 94 I/2".

sk iP 21 28 4r.B
Gb eP 21 28 53
ttn iP 2t 28 Zr.9 D

ix 2L 32 02
iPP 2L 32 IL.z
isKs 21 38 58
is 21 39 38iss 21 h6 1g

Ka iP 21 28 h3.h
iPP 21 32 lrg.l+

Celebes (U = 3O kn).
Magn. = 6.5 (uprri).

Itp iP a3 ,+6 32.3
Ki iP 23 l+6 11.B
Mindanao (tr = tzO hn),

un iP 03 29 40.g

cb ip OI+ j9 oà.j

IIp

eS 20 a[ hl
p = 65lo hn = 59o.

Ki iP 20 15 4\.6
eS 20 23 02

mierons sec
P Zt O"2 1.0
s E0.I g
s No.L g
M 80.6 1[
M M.6 15
M Z L.6 L6
9 = JJ00 kn = 51 L/Zo.

sk iP 20 16 to.gi(pP) 20 L6 rr,7
Gb iP
tln iP

eS
Ka iP

l_1 th

11 Up

iP
i
eP
L
iPP
e
iPPP
eScS

1l+ 32 03.3
rI 3a 16.6

2L 2g 27
?r 30 ,r.7
21 32 I2.8
2L323L n

21 3lr 16
2t 39 57

rnicrons sec
E 5.r 22

cont.

L2
ml.crong 6ec
E 0.8 r8
$ 0.6 16

Ll+ 2A 59.L
mierons sec
E 0.3 I
Iq 0.2 10

Rhodes Islancl (tr = 3O tn).

12 np iP L' 56 Lg.r+
ipp L5 j6 37.9i r5 58 r3.1

mierons sec
M EI.O18

M

M
Ki iP

M

M

cont.
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UB = ilppsala, Ki = Kinurar Sk = Skalstr.rganr Gb = Góteborg, th = ttrneà
Ka = Karlskrona

1961+
Oct. 12
cont.

tlp microns sec
M I{ 1.9 23
M23.023

Ki iP 15 
'6 

o2.7
isp Li i6 a8,\
iPP ]5 59 50
isKs 16 06 26
eS t6 0? 0B

microns sec
sl(s E 0.7 7
sN0.3B
ME2.620
M I{ 2.L Lg
M 23.52r
D = 10350 km = 93o.

Sk iP 15 j6 AI+.II
e t558j8
ePP 16 0o 20

cb iP 15 56 3u.b
rh iP 15 56 Og.2 c

ipp Lj j6 26,2
eSKS L6 06 29i 160?oris 16 07 20

Taleud Islarids.
h = 70 kn (UprKirth).

Ilp iP 20 ,+9 I+5.P

tlp eSS 22 35 39
microns sec

MEI.OIB
M tf 1.1 rg
M 7, L.5 Ig

Ki ePI(P 22 Ib \8
ePP 22 t7 I7
ePKS 22 IB L5

microns sec
PKP ZI O.L 1.?
PP Z o.lt 5
PKS E 0.3 B
PKS t{ 0.2 g
M82,620
MNL.622
M Z\.22r

Un iPP 22 17 30
ePKS 22 LB 26
isKr$ 22 2\ 26
e 2234b8
eSS ZA 3j LO

Easter fsland (n = a5 m).
Magn. = 6.1 (uprfi).

rlp iP 02 3r 55.8 cipP 02 32 og.,+

1964
Oet. 13 tlp nierons see
cont. P Zt 0.2 1.5

Ki iP 02 31 Og.5
ipP 02 3L 22.8

microns see
P Zr 0.1 0.9

Sk eP 02 31 l+lr

th iP 02 31 30.9
ípP 02 31 4l+.1

Kurile fsland.s.
h = 50 fm (UprKirh).
Magn. = 5.9 (ttprKi).

13 Ki eP 0S ,+t+ SS
Molucca Passage (tr = tj to).

Ki iP 0T ol+ h5.?

Ki e(pps) u o? 53
mierons sec

M E l.lr Ar1

MN0.g23
M 7, 1.1 2l

rI0 iPP LO 5T 59
ePS 11 0T 1A
eSS tt t3 09

Bismarck Sea (b = 60 b).

13

13

r3

T3

13

Ki ip
sk iP
Ltn iP

Lb 09 33.5
Ib 10 00.0
1L 10 Or.g

Alaska (n = 3o tru).

rh iPKP 1? 39 3B.B
Kemadec fsLand.s
(h = 120 t<ur).

Ilp iP 23 tO 03.1+
microns sec

P Zf 0.1 0.5
Ki iP 23 10 L2.4

tnicrons sec
P Zr 0.1 1.0

sk iP 23 rO 2g.o
lfrl iP 23 10 01.?
Ka ip A3 10 O?.5
Hinctu Kush (h = 120 kn).
MagD. = 6.0 (uprri).

iP
eS

s
M
M

M

03 16 4?.9

-032625m].crons sec
E o.? 10
E 1.0 20
N 2.8 20
z 3.o L6

It

cont.

13

cont.

Lh qp
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tlp = Uppsala, Ki = Kinrnar Sk = Skalstuganr Gb = Góteborg, tln = Uneà
Ka = Karlskrona

1961+

oct. th Ki
eont.

1964
eP 03 16 08 oct.
eS 03 25 16

microns sec
P Zt O.L 1.5
s81.0 l:2n
sNo,4g
ME2.520rt
M Nt.7 18
M 23,616
9 = Jf00 nn = 69 I/Zo.

un iPI{P lI 23 59,5
Kenradec Island.s
1n = l+Bo tn).

IIp iP -r-i 55 00.6

Up iP 20 37 ,2"2
eS ZO \6 I+l

microns sec
. P Zt 0,2 1,0

sEl-,T15
s w r"6 16
MEB.O20
MN18Ag
M ZT6 18
D = I55O km = 66",

Ki iP 20 3T 05.2
iS 20 ,+5 23

15

15

L5

Sk eP
Un iP

is
iss

03 16 b3
03 16 27.3
03 25 l+8

03 30 28

th

th

isss 03 3l+ 06
Japan (tr = 3O ts).
Magn. = 5.7 (I4lrKi).

Ki eP 03 29 3Ti 03 31 25.8

eb ip 05 t3 oo.1

e

iScS 20 t+6 56
nierons sec

DÎrînl'ryI It Vo't IP7,r.3g
P Zr 0.1 1.0
sE2.TI'
sN0.gL2
M E 't( rP
!r ! L) -L..J

M r{13 20
M Z 16 i8
o = 68oo km = 6l.t-',

Ki
sk
Gb

ise
iPe
ísg

= L6o

12 55 39.2
12 53 30.5
12 53 Lt.5

sk
Gb
th

iP
iP
iP
iS
iss

Ka iP

20 3T h3^5
20 38 i3"T C

20 3T 27"5 C

20 \6 09
20 50 35
20 38 th.6 c

1l+ ttp iP 1? 35 I1.Ois . t7 t+z \a
m1crons sec

MNO.918
M Z 1.1 18

Ki iP !7 3j t+9.9
eS . 17 l+3 hB

macrons see
s80.4 10
sN0.310
M Er.4 19
M N L.2 Lg
MZt.g20

Sk eP L7 3, \6
rh is 1? b3 01

iSS LT I+T L6
Arabian Sea.
Magn. = J.\ (uprfi).

1l+ ttp iP 20 l+9 03.9
Ki iP 20 49 l+0.1r
Arabian Sea (U = 10 lm).

15 Ki i(P) 02 22 5L.5

Kurile Islands (5 = 5O ir,r),
Magn. = 6.t (uprKi).

L5 Up iP ?o'|46 33.5
ipP 20 I+6 1,,7,B

Ki ep a0 \J \5
Ka ip 20 \5 5j.I
Kurile Islands.
b = 60 ha (I&).

15 ttp iP zr 16 56.9u! ip AI 16 58,9
Costa Riea (h = lr0 kn)"

l, up

Ki

iP 22 5t 33.2
ipP 22 51 I+?"8
eP 22 jA \8

nic:cr: sea
M E 0"9 -r_8

M lî 0.6 1gMZr.6eo
cont.
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up = Ilppsala, Ki = Kirura, sk = skalstuganr Gb = Góteborg, th = theà
Ka = Karlskrona

L96\
Oet. 15
cont.

L96t1ttn iP ZZ ,L 06,9 Oet.
Kurile Island.s. eont.h = 60 kn (up).

Up iP 23 tO 1I.0
Ki iP 23 0g t6.6
Sk iP 23 09 l+3.8

ipP 23 09 |,O.3Gb iP 23 rO 26.t
í 4 10 29.3

Un eP 23 09 ,+6
Ka eP A3 10 3?
Alaske (tr = 3O ln).
Ilp iP A3 19 i,L.I eKi iP 23 rB 57.' Csk iP 23 Lg 2\,2 CGb iP 23 ZO O3.t+ CiBP 23 20 10.1Ifr ip 23 Lg zj,BKa iP 23 A0 t3.B
Alaska (tr = 3O *n).

IÌm iP n j7 3l+.t+ C

Ilp iP 01 [? b5.5
Kurile fslands (fr = t+O fn).
Ki ep 0t 15 59
ALaska (tr = 3O kn).

rh iPKP 06 3h 36.3
microns sec

PIF zr o.l 0.6 f,
Ki ipKp o6 3l ao.osk iPKP 06 34 31.8cb ipi(P 06 3[ [6.]+uin iPXp 06 3l+ A5.3Ka iPKP 06 :4 lr8.9 C
South of Fiji Island.s
(h = t8o kn).

t6 trp iP 07 1O 3g.gi o? 10 t+t.I
is 0? 19 39

m].crons secP t{ L.6 B tr 16P 22.5 B
P Zt 0.6 l.O ft 16s E I+,5 15s N\,712
MEzB19
M Nlra 18 tt t6M Z l+t 1Bp = 7600 kn = 6g Uzo.

cont.

16 Ki 07 0g 5h.1 C

0T og 59.3
07 18 12
07 19 48

microns sec
EO.9B
N1.1 B
23.68
zt o.2 1.0
E 8.2 13
N 3.6 12
E'OIB
tÍ 39 18

M 7,50 17
o = 685o hn = 6l_ rlzo,
iP 0? 10 31.5iP o'l rL o2.ziP 0? ro !5.7 Ci oTLBzris 07 18 !6

Ka ip o? lf 02.9
Kurile Islands (tr = 3O tor).
Magn. = 6.6 (itprKi).

IÌn iPKP 0? 19 13.8 C
Sandrich fslanats (6 = fO hn).

Ilp ip O? 28 Og.l
ipp 07 Zg ZO.7

ttn iP o? 2? !h.g
Kurile fslaads.
h = 50 kn (tlp).

Up ip 07 32 b6.t o
ipP 07 33 0o.o

mierong sec
P zr 0.2 o.BKi iP 07 32 OO.7

Sk eP oT 32 37cb íP 07 33 O7.2
Un eP OT 32 Lgi oT 32 2o.gKa iP OT 33 O7.g
Kurile Islands.
b = 60 hn (r&).

tlp iP 07 35 25.7

iP
1
eS
iScS

v
P
r
P

L5

S

S

M

M

15

SK
Gb
Um

15

T6
I6

L6
16

L6

16

up iP o7 31 50.3 cGb ep 073611-
Sakhalín (tr = 3O kn).

o7 39 2g.o
o7 38 lla.o
oT 39 L9

up iP
Ki iP
Sk ePcont.
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Up = Uppsala, Ki = Kin:nar Sk = Skalstugan, Gb = Góteborg, l,tn = theà
Ka = Karlskrona

tg6't
oet. L6 Gb iP O? 39 50.6
cont. Un eP 07 39 0h

Kurile Islands (tr = 5O trn).

Tso remarks about the present
earthquake se{luence in the
Kurile Islantls:
L) This is a typical earthqualre
swarm with no pronounced. main
shoek.
e) Ttre focal, depths are around.
50-60 kn in el'er3r case we have
been able to dete:mine it n arid
possibly the whoLe swarm is
located in that clepth range.

Up iP 08 l+0 16.1

Up iP oB 4l+ 3t.B
ipP oB U+ \5.5

microns sec
P Z? 0.1 0.'

Ki eP 0B l+3 l+?

Sk eP 0B 4l+ 22
Gb iP oB \ll ,l+.e
rh iP oB l+b 06.5
Ka iP 0B l+l+ 55,f D
Kurile f sland.s.
h = 50 kn (up).

up iP 08 h5 50.0 c
Ki eP 08 l+5 03
cb iP 0B h6 10.8
Iln iP oB L5 a1.r
Kurile Is1and.s (tr = 3O tn).

Kí iP 08 l+? l+z.h
Kurile IslanG(tr = 30 trn).

Up iP 08 58 z6.j
th iP 0B 58 0I.l+
Kr:rile Islands (n = 3O t<n).

1964
Oet. f6
cont.

L6 Up iP 0? l+B 20.L
mierons sec

P Zr 0.1_ 0.9
Ki iP 07 4T g6.l+
Gb iP 0? l+B U3.0
th iP 0? l+8 02.5
Ke iP 0? l+8 l+2.5
Kurile Islands
(tr = 30 *n).

tJp iP 08 02 38.9
Kurile Islands
1tr = 3O tn).

up iP oB 29 28.9 c
eS 0B 38 19
ises 08 39 38

microns sec
P Z 0.8 5
P Zt 0.5 0.8
s E 2.6 13
s N 2.2 lb
Irl E 10 19
MN2319
M Z19 IB
D = ?600 kn = 68 ll2o.

Ki iP 08 28 lg.2 c
iScs 0B 38 35

microns see
P ZL.5 B

P Zr 0.1 0.9
MEzT18
MN1620
M 223 18

sk iP 08 29 18.8 C
cb iP 08 29 5O.2
Un iP 08 a9 03.4
Ka iP 0B a9 j0.8
Kurile f sland.s (tr = 3O kn).
Magn. = 6.3 (uprfi).

Up iP O8 3lr Ot.Z
i 0g 34 o6.8
ipp o8 3b rb.o

microns sec
P zt o.2 0.7

Ki iP 08 33 15.r
Glb iP 0B 3b 22.O C
ttn iP 08 33 35.?Ka ip 0B 3l+ 23.3
Kurile Is1ands.
tr = 50 kn (up).

09 0g 52.3

09 29 18.6 c
a9 38 26

nicrons sec
zt o,3 0.7
E 2.L 14
N l+.1 1?
E12lg
N19 18zrr 18

09 28 33.0 C

09 28 )+5.2
nicrons sec
zt o.L 1.0
82218
N1620
225 17

16

L6L6

16

ú

16

T6

16 up

16 Up

iP

iP
eS

P
s
s
M

M

M

iP
ipP

P
M

M

M

16

cont.
cont.

Ki
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Up = tJppsala, Ki = Kirunar Sk = Skalstugan, Gb = Góteborg, ttrn = tlneà
Ka = Karlskrona

196l|
Oct. 16
cont,

1961+

Oet.iP Og 29 Og,2
iP 0g 29 39.5 c
ipP 09 29 52.8
iP 09 28 5l+.0 C

iP 09 29 110.9 C

ipP 09 29 53.8

L6

Kurile Islands.
h = 50 kn (KircbrKa).
Magr. = 6.3 (Uprfi).

Up iP 09 30 24.?
ipP 09 30 3?.3

microne sec
P Zt O.2 O.7

cb iP 0g 30 4ll.9
Ka iP 09 30 b6.8
Kurile Islaods.
h = 50 kn (up).
Origin time = 09 19 23.

Ilp iP 09 31 1l+.1 D

Up iP 09 32 59.L

Up iP 09 37 26,0

Up iP 10 05 34.9 c
ipp r0 05 L?.\

Ki iP 10 0l| 48.? c
tln iP 10 05 09.8
Kurile Islands.
h = 50 km (up).

th eP 10 11 l-1

Ka iPe L0 3ll 13.9
iSe r0 3h U.9
D = I? lnr = 0.15".

Blast?

Up iP 11 02 01.0
ipP 11 02 1l+.5

Ki eP 11 01 15
{h iP 11 01 36.8
Kurile Islands.
h = 5o kn (tlp).

Up iP tL oa 3U,3
Um iP 11 02 09.9
Kurile fsla^nd.s.
Origin time = 10 51 32.

16 Ki iP 11 Og \9.1
Un eP ].t 09 10
Kurile Isl-antLs (U = a5 nr).

iP i.I 35 l+2.7

mlcrong sec
M E0.6 1B
M N 0.1+ 18

Kurile fslands (tr = 30 trn).

Up iP 12 15 06.9
ipP t2 15 20.0

microns sec
P Zr 0.1 0.6

Ki iP 12 lb 21.8
th iP 12 14 b2.l+
Ka iP LZ L5 29.1+
KuriLe Islands.
h=50h(up).

IIB iP 12 29 55.I
ttn iP L2 29 30.9
Kurile fslantls (1 = 3O tor).

t2 l+B 28.9
t2 hB l+1,9

microns sec
zr 0.1 0.?
E o,9 19
N Ì.1 Lg
Z T.L IB

12 \7 l+3.1 C

microns see
E 1.r tT
N 0.8 18
z 1.\ L7

12 hB r?
L2 &8 50.8
12 l+8 0[.9
12 48 5o.l+

Kurile Islands.
h = 50 nn (Up).
Magn. = t.B (tlprKi).

16 rll) iP 13 bO 32.8
m].crons see

P Zr 0.1 0.5
Ki eP 13 39 4l+
th iP 13 ll0 08.4
Kurile Islands 1tr = 3O icr).

L6 Up iP Lb 0l+ O9.l+

L6 Up
Ki

sk
Gb

Th
Ka

ú

T6

16

16 up iP
ipP

P
M

M

M

Ki iP

M

M

M

Sk eP
Gb íP
Ih iP
Ka iP

16

r6

16

L6

L6

16

16

oHr
iSn
ise

rT 2t 26
L7 22 Ol+.7
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Up = Uppsala, Ki = Kirrnar Sk = Skalstuganr Gb = Góteborg, th = tÌne6
Ka = Karlskrona

x
fóon obtainetl by

conbinat ion with Norrregian
and Finnish data.

16 up iP 20 lrb 09.8
m.crons sec

P Zf 0.1 0.6

16 Up i(P) 21 l+L \2.?

L6 rhl ip 23 j3 z\.5
Kr,rrile Islarids (tr = 3O Xn).

Solonon Islantls (n = 6O trn).
îhe amFlitude of the seeond.
phase is larger, btfr it is not
eertain whether this is ppKp
or a multiple PKP.

17 tin iP 02 0? 53.8

L96\
Oet.
cont.

196l+
Oct. l?

29.r
t7 20

Ki iP
is

. Crigin tine =
32. Explosion?

M

M

M

sk iP
cb i (P)
r'1 iP
Ka iP
Alaska (h =

f? IIB iP
South of Japan

1.H

eP
iP

iPP
eS

02 10 09.?
02 09 13

nicrons sec
E 0.9 22
N 0.6 19
z r.3 2a

02 0g h0.? c
02 LO 27.3
02 og b3.\
02 r0 32.7

30 kn).

02 ho l5.l+
(tr = Z0 irn).

0g 56 31.?
09 55 U+
0g 56 25.3

09 55 50.3
09 59 23

tlp iP
Ki eP

Ú!
D = 1100 km = 10".

rg 16 52.6

.19 
L8- 43.5

L9 LT l+7.2
19 20 30.5

iP
i(s)

r? up iP
I

Ki iP
Sk eP
tlc iP

ipP
South of Japan.
h = 90 hn (Ih).

1? Up

1"7 up
Ki

SK

0t 11 l?.4
01 12 06.1
01, 10 l+0.0
0I 11 12
01 10 55.1
01 11 17.0

iP 01 51 01.5

iPKP OL 57 28,7
ePI(P Or 5T 06
i oL 57 Lg.z
ePIG 01 57 18
i oL 57 28.5
iPKP Ot 57 25.6
iPKP 01 5? 10.?
i oL 57 22,3
iPKP Or 5T 23.9
i 01 5? 36.0

Up iP 02 52 3L.5

Ilp eP 03 30 l+5

Ki iP 03 30 33.9 C

ipP 03 30 41.5
microns sec

P Zt 0.2 1.1
sk iP 03 30 52.9
Gb iP 03 31 00.6 c

ipP 03 31 08.?
th iP 03 30 36.8 c
Ka iP 03 30 53.8
CeLebes. h = 30 lan (KirGb).

IIp iP 08 33 a6.3

Ilp iP 09 55 53.0
iPP Og 56 27.6
eS 10 00 25

mierons sec
M 81.611
M N1.4 T2
M Z 1.1+ 11
D = 28oo lsr = 25o.

Ki iP Og 5T OO.7
mierons see

P Zt 0.L 1.0
M E l+.? l7
MN1.6Ll
M Z2,3 L1

r7

17

I7

I7

Gb
LIl

Ka sk
Gb
i.ttr

i 09 56 3t+.2i(s) 10 01 33Ka iP 09 55 23.3

Crete (tr = 3O b).



Up = Uppsala.. Ki =

-L2-

Kirr:na, Sk = Skalstugan, Gb = Góteborg, Ih = Lùneà
Ka = Karlskrona

1964
Oet. 17 Up

Kuril-e

ttuup
Ki
SK

IIn
Japen

ttuKi
sk

1964
iP IO 2, O3.7 0ct. 18
fslancts (tr = 3O tcn). cont.

iP L2 Lg 02.6
iP 12 LB 23.9
iP 12 L8 

'6,9iP 12 18 h1.0 C
(n = 50 tcl).

eP il+ 5T l+9

eP r45?r8c

Gb i 091?l+0.3
iPP 0g tg 5\.9
i og 20 oB.B

Un iP 09 L7 29.6
ipP
L

is
Ka iP

ePP

ipP
ix
iY
ePP
ipPP
isr(s

iS
ips

09 u 35.1
09 1? u.0
09 26 3\
og 17 18.3
09 19 b9

T2 \T 2L
12 l+? 3O.B
t2 I+B 2a
12 t+9 36
L2 5L 26
12 5\ 58

L2 55 59
L2 r8 36

tt 18 up
Ki

North Atlantie Ocean
(tr = 3o tan).

IT U! iP 15 15 06.0
Band.a Sea (h = I20 ton).

Inttian Ocean. h = 25 kn
(up rKi,sk rcbrLla).
îhe Zî record.s are characterizeo
by three elear phases: P is
followed by a phase afber 6,2
sec (interpreted as pP) ana
another after 11.6 sec. Other
interpretations are possible,
e.g. that the first two phases
represent P of two ilifferent
shocks.

Up iP tZ l+5 29.2 D
ipP 12 l+? 33.5
isP tZ l+B zI+.2
iY 12hB38
iPP L2 t+g 56.5
ipPP 12 5L 5O.3
isKs 12 55 oB
is 12 56 2t1
isP 12 58 04

mierons sec
P Zt O.L 0.7
PP Zt 0.2 0.8
sKS N o.B 5
ME3.b22
MN7.320
M Z B.l+ 20
(u = [550 l@ = lobo).

Ki iP L2 l+j 15.8 D

íP 06 27 37,9 C

mlcrons sec
M E 0.5 L3
MN0.3r2r
M Z 0.6 16
iP 06 2? 13.0
eSS 06 l+O 22
fslands (tr = 3O tn).

iP 09 1? 20.1
i og L7 2r.2
ipP 09 L7 26.9
i 09 17 31.9
eS 09 26 L3

nicrons see
pP Zt 0,6 1.6
sE0.510
M81.0 18
MNl.OT7
M Z r.5 Ig
p = J!00 tan = 6? L/Zo.
iP 09 L7 I+5,5

1B

Ltn

Kurile

18 up

Ki
ipP
I

is

P
pP zt 0.6 1.9
sEo,7g
ME2.92L
MN1.?20
M ?, l+,7 22
D = 7950 ls = ?1 L/zo.
eP 09 I7 l+6

lpt'
i
1l',
ipP

09 1? 51.3
0g r7 57.2
09 27 07

nierons sec
z 0.6 5

09 L7 52.5
09 I7 57.1+
0g r7 28.5
09 rT 3l+.?

isKfs 12 55 37

sk

iPKKP 13 0l 21.3
nicrons sec

P 80.75
P 2r.26
P Zt 0.6 1.0
PP Zt O.ì+ L.2
sKs E 6.6 g
SKS N L.2 6

eont.

Gb

cont.
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Up = Uppsa1tt fi = Kinnar Sk = Skalstugan, Gb = Góteborg, Ifo c Ltneà.
Ka = Karlskrona

196[
oct. 18 Ki
cont.

mícrons
E l+.3
l{ 3.5

t96l+
c Oct.

I

se
6
I
1..
18
19
rB

S

s
P
M

M

M

LB îjp
Ki
SK
Un
fran

1g

L9

1g

L9

20

20

eP
iP
iP

22 \2 57
ez lB 36.2
22 ,g 32,t

PKKP ZI O.2
E 7.7
N 3.6
211

(o = tuoo kn = lolo).

eP 22 tB t6
(tr = lro rn).

Ki iP 00 05 l+0.1
Suncla Strait (tr = 8O tn).

th iP 02 28 29.7

cb e 132925
Ka e(P) 13 2? l+1

i 13 28 2t+.7
Intlistinct record; probably
near source!

Ki iP 16 38 57.7
Aleska (5 = l0 Ìar).

Ilp iP 20 30 \3.8

Ilp iP 2t l+9 32,3
Ka iP ù l+9 53"7
Kurile IsLanats (5 = lo ho)"

I(s, iP 15 28 23.1

un iP 23 L, \7.6

event we hane ever had. in this
whoLe series.

iP OT l+9 27 "0microns see
M EO.B18
M N1.5 19
M Z 1.? 18

19

sk iP
iPKP
ipPP

1

Gb iP
1

1pH
isP
iPKP
iPP

ttn iP
ipP
ix
iPP
ipPP
isPP
isKs
is
isP

iPKKP 13 0t- 0?,4

L2 l+i 3i,l+
12 b9 l+3.3 tr

12 52 00.2

13 01 29.3
Lz t+, \2.8
t2 \5 bl+.l
12 \7 56.t+
12 l+8 59.4
t2 l+9 \7,2 n

L2 rO 22,t
L2 l+5 18.2 D

Lz ,+7 2r+ rl

12 4? 33.1
12 49 3o.L n

r.2 51 18
Lz 52 2l+
L2 5l+ 5l+
12 55 

'8 
tl

12 ,7 t+9

I9

ePKKP 1,3 0r rT

i(PKP) 13 or 2B.B
Banda Sea. b = 590 b (LlprKi,
Gb,ttrnrKa).
Magn.=f.0(UbrKi).

Ka iP
ipP
isP

L2 \5 36,9
ra l+? hB.6 fr

12 l{8 54.1+

13 2? 31,4
l-3 28 09.6
L3 29 \2
13 28 o7
13 2? [6.8

15 0r 3?.h

2L 33 O5.2
21 33 39.6
21 33 38
21 33 l+1.6
21 33 1?.3
21 33 17.9
21 33 00.3

L8 ID
Ki

SL
tln
Iran

18 up

(n = 3o m).

18 tlp
Ki
sk

Gb
tln
Ka
fran

iP
iP
ePP
eP
iP

iP

iP
iP
eP
].
iP
iP
iP

?, upP ise 06 39 23.8
KfR iPn 06 35 04.2

iPe 06 35 r8.h
isn 06 35 59.9
ise 06 36 11.3
#-

s(A iPn 06 36 10,6
isn 06 3? 53.\
ise

uùae iPn 06 3j 3L.z
isn o6 36 b5.o
ise 06 3T 3?.O

= frOO km =
Nort[west Russia, 6B.ooN, '
31.\"E. 0rigin time = 06 33 59"
Dmlosion?

s is probably the strongest

(h = 60 h).

cont.

2L llp
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tlp = Uppsala, Ki = Kin:na, Sk = SkaLstuganr Gb = Gótebcrg, Lln = Lbeé,
lía = KarLskrcna

L96t1
oet. 2I i(i iF îT )+8 5C.4
ecn*.. uicro::,g sec

l,{ g 1.5 16
IU l: 1.]. 19
M î, l.E i5

I{e-hgen Le,lce, U.qA (h = 30 kn).
Magna = 5,\ (ttprKi).

196ir
îet. ?! îhe long-period E end. Z
ecnt. cmponents shou a very

pronounce,i Airy phase of the
ft:ndarqent al-nod.e Rayleigh w&v€s r
Ìleil developed. higher-notte
surface lra,ves.

?2 Up eP Al 52 20

22

2!

2I

2t

Sk eF
Gb iP
um ]-.ts

Alaska (h =

Ki iP
eFa

Ki iP 17 31 13.1+ rr

Ka iP 17 31 09.8
Iiindu Kush (h = 180 ]cr).

Up iF 23 19 LB.O C

ipp 23 t9 3j
is 23 2T 22
iri 23 38 26

nicrons see
P Zt a.3 C.? ?f

S E e,ì+ 10
s N 7.2 13
!Í E 110 1g
I,f N 37 22
r{ z L8o i9
D = 65io tn = 5bo.

fl

LL \2 ir6
il+ \3 25.5 n

1l+ )+a l+?.5

30 tm).

23 19 Ag.2 c
23 22 \a

is )? D7 1^LJ cl +v

1!t- 23 37 31

Ki iP 03 L2 39.11
Uo iP 03 12 57.2
Sea of Japan (tr = 3O hn).

up iP 10 06 03.5
ipP La 06 L6.6

Ki iF L0 05 25.1
Sk eF Ic 05 57
tin iP 10 05 l+1.9 g

ipP L0 05 5l+.3
Ka iP lC 06 23.0
.Tapsn. h = 50 is (Uprtin).

ir,sl 23 39 \3
nicrcns see

P E 2.29
P Z 5.O g

P Z' 2.6 2.0
S E 9.i+ 11
S N l+.? La
siz6.2 10
M813016
[f Nbo 12
M Z !50 15^
f=6h5Ok =5g'.Sk iP 23 t9 33.8 C

Lîp iP tZ jO fh.? C
Volcano IsLanals (U = 9O trn).

rlp iP L6 11 1g.3tci iP 16 11 0?.3
Mi ssissippi, USA. Und.erground.
nuclear explosion ( rtga.tyns11

event tt 
) .

Up íP 02 06 lrt.6
ipP 02 06 4B.B
eX 0Z Lj 05
is 02 t5 20isS 02 tj 32iScS 02 16 \5

22

1,lîF',
-r-

Gb iP
1Í!r
-F*Un iP
LfJ-H

ii,r,
is

Ka iP

23 19 50.2
23 19 l+0.0
2'3 Lg 56.2
23 Lg 09.5 C

23 Lg 25.7
23 2L 15
4 2T ai+
23 19 27.7 C

Ind.ia-China. h = f0 kn (Uprskn
Gbri-t:1). Magn. = 6.9 (trprfi).

P isn Lo 27 57.7
iSe 10 28 3Q.l
@.

KrR. :3* i3 i3 íi.u
iSe IO 29 05,2

SKA iPn Ia 2T I3.9
i(sn) 10 aB 5I.oiSg IO 29 32,9tlfl4f epn Lo 26 32isn ro zT 2B.z
iSe 10 2? b?.3

terq Finland, 51 3/l+"N,
3/l+"8. origin time =
25 2:... E:cplosion?

cotrb .

ccnt.

23
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up = uppsala, Ki = Kirunar sk = skalstugan, Gb = Góteborg, th = ttrneà
Ka = Karlskrona

19611 196!Oct. 23 llp microns sec Oct.cont. pP E I.U 5
pP Z 3.r 5pP Zt 0,3 1.0 tt

s83.011
ME5.h23
MNll22
M Z 10 20
p = J200 km = 650.

Ki iP 02 06 53,'
ipP 02 0? 00.5
ix 02 15 33
is 02 15 b4
esS 02 15 j7

mierons sec
P zt o.3 1.0
pP 23.35
pP Zt L.2 1.0s E 5.4 g

MEL52O
td N 9.3 20
MZL92Ort
D = ?tl5Q laa = 6?0.

sk iP 02 06 2B.B
ipP oz 06 3j.9

G'b iP 02 06 2L.3ipp oz 06 zT.7
un iP 02 06 5o.2 c

ipP 0a 06 ,6 n

is 02 15 3b
Ka iP oa 06 32.9 c

ipP 02 06 l+O.O

North Atlentic Ocean.
h = 30 tn (UprKirskrGbrttrnrKa). rt

idagn. = 6.5 (uprri).
1'69 e'nFlitud.e ratios pp/p
(short-periotl) are about 3.h
and sS/S (long-periocl) aborrb
l+. A very pronounced G-wave tt

is reeordett by the press-
EVing N at Uppsal-a.

up iPKP og 58 39.3 D
microns sec

PKP Zr 0.1 0.6
sk iPr(P 0g 58 3o.g
Ke:madee fslands (5 = f0 lm). tr

tlp iP 11 19 Oj.Z D tr

Ki iP 11 18 1?.6
ipp tt 18 28,\

mierons see
P Zt O.2 0.9

trn iP 11 18 39.5
ipP 11 18 51.9

Krrrile Islands.
h = 50 kn (rirúr).

23 Sk

23 up

M

M

sk iP
Gb iP
ttn iP
Kurile Islands (tr = 5O tqn).
Magn. = 5.6 (UprtCi).

2\ Llp eP Oo 5r 13
nlcrons sec

P Zf 0.1 1.0
Ki ip oo jo z7.I+
cb iP oo 51 34.6
Kurile Islands (tr = 30 lsn).

2l/- IlI) iP ol- bo 3a.l+
Ki iP 0l l+0 l+L.l
Ih iP 01 h0 3o.B
Hindu Kush.

2r+ Itp iP
Ki iP(b iP
Afghanistan-USSR (tr = 6O Xn).

2,+ Ki ip oB 5? \6.0
Foru,osa (tr = 6o trn).

at+ Ki ip 1B !6 o?.0
ru.crons sec

P Zr 0.1_ o.g
Easterrc Siberia (tr = 3O hn).

06 58 25.8
06 58 32.5
06 58 22.7

iP oL 06 1B.l+ p

iP 0B 04 26.h
is oB 07 52.6

microns sec

e
ise

iP

16 Lr Ll+

16 u 3l+.0

2t L7 ?\.t
nicrons sec
zt 0.1 0.8
E 1.3 22
N 1.8 18
z 2.9 18

21 16 38.?
raicrons sec
zt 0,1 o.g
E L.B LB
N L.' L9
Z l+.2 21

2L r7 r5.2
21 17 b4.5
2L L? 00.1

P
M

M

M
Ki iP

hr
M

23

25 th
25 up

P Zt O.L 0.I
D = 2I0O km = I9".

Ki iP oB 02 55.5 D
is 08 05 oB.B

cont.
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tlp = Ihpsala, Ki = Kiruna, Sk = Skalstugan, Gb = Góteborg, tln = theà
Ka = Karlskrona

r'96h 71
oct. ( 2l lri
eont. \J

m].crons sec
P Zr 0.1 1.0
s zr 0.3 r.0
D = 1350 km = 12".

L961+
Oct. 26 tlp ip 11 1? ll7.1+

26 ttn iP t2 LB L2.2

26 Ki eP 14 36 10
Molucea Passage (1 = 5o tcr).

Gb

Lln

Ka

between these records and
those we obtainetl for the
underwater explosion et
Novaya ZmJ-ya on Oct. 23,
1961r at 1o 30 \8.

rl+ l+3 tB.9
Ill- l+2 23.9
1l+ l+2 51.?
Ll+ lr3 3O.o
tI+ ì+Z 5t.j

Alaska (tr = 30 nn).

ttî iPe 15 L5 25.L
iSn L5 L, l+5.9
iSe Lj I, 5\,j
D = 230 km = 2.1".

Origin time = t5 l-h 43.

Up iP 15 25 2l+.1 C

ipP 15 25 28.11
mierons see

P Zt O.L 0.6
Ki iP tr 25 03.2

ipP L5 25 o9.9
Sk iP t, 2j 3l+.7
tn iP 15 25 07.' c

ipP L, 25 LZ.9
Ka eP L5 25 36
Sinkiang, China.
h = 20 kn (UprKirUor).

Up iP 20 19 33.9
hrukru Isl-ancts (tr = 3O tn).

Up iP 21 30 52.5

{lp iP 02 52 27.2
Ki iP 02 52 O7.5
Luzon (tr = 6o trn).

2T ti! iPe 15 2C \1.4

iP
iS
Lr
Lr
i
I

iP
iss

0B 0l+ 05.6
oB oT r6.h
0B 05 02.9
oB 03 3h.o
oB 03 h2.9
0B 07 1l+.3
oB 05 06.l+
oB 0g 55.0
oB to 26.1+

26 tlp
Ki
sk
Gb
IIa

iP
iP
iP
iP
iP

26

26
25 Up iPI(P

iSKP

SKP
Ki iPKP

iSIG

SKP
Gb iPKP

iSKP
Ìh i(P.KP)

iPKP
1

iSKP
Ka iPI(P

iSKP
Fiji Islands

Up iP
ipP
iPP

Ki iP
iPP

Sk eP
]-

ePP
U! iP

i (PP)
Ka iP

ipP

12 27 O5.t
t2 29 5O,g

raicrong sec
zt 0.r 1.0

L2 26 5B.r
L2 29 28,8

microns sec
zt 0.2 1.2

t2 27 15.? D
12 29 5g.g
t2 26 53.r
L2 26 59,7
12 2T 05.6
12 29 3g.g
12 27 17.9 D
12 30 00.4

(tr = 530 tn).

23 03 3l+.6
23 03 42.i+
23 oI 5g.o
23 03 l+1.8
23 05 11.6
23 0b 03
23 05 13.5
23 05 37
23 03 30.8
23 05 13.6
23 03 l+0.0
23 03 5C.5

26

26

2T
2'

Afghanistan-USSR.
h = 4o kn (uprKa).

iSe 15 20 59.9
o = 160 [u = 1.h'.

Origin tine = 15 20 1\.

27 llp iP 19 Lg o3.g cis 19 5r rg.r
iss 19 51 b3.?
i(rgl) 19 52 L6
itst L9 52 32íLgz L9 52 I+B

microns sec
P Zf 0.1 0.6
M Et.b 6

26 tB iP 03 30 05.1

cont.
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Up = Ifppsa1a, Ki = Kirunor Sk = Skalstugen, Gb = Góteborg, ún = ttrneàt Ka = Karlskrona

r96t+ 1961r
Oct. 27 ltp nicrons sec Oct.
cont.MNZ.BI

M22.27^
D = 1350 lotr = 12". It

Ki iP t9 50 \6,6
iS 19 5l+ hh.B
itgl 19 56 i6 fr

itg2 t9 57 30
microns sec rl

P Zt 0.2 L.7
IU E ?.0 10
MN2.B9
M Z L.5 g^ ll

D = 2200 loa = 20".

28 LÌn iP
ise

0B 39 Irlr.3 o
08 40 08.5

íLe2 19 5b b9.1

Ì.h e(p) oB l+T 17
iSs 0B l+? 30.3

Ka iP t6 5\ 55.6

iP rg o7 l+6.3
eP 19 oB 02
fslands (n = eO na).

Up iP 19 l+2 51.0
i 19 \2 52.6
iPP tg hL 28.5

microns sec
P Zt A.L 0.5

Ki iP 19 l+2 5I+.5sk iP rg ,g r7.2
ePP 19 l+5 02

cb iP tg 43 11.0
un iP 19 \2 l+8.7

i L9 l+3 01.9
Ka iP 19 \2 55.6

i t9 l+3 33.9
Hindu Kush (b = 130 km).

Gb i(P) 23 03 l+l+.\
Ka i(P) 23 03 39,5

Un iP 0L 25 2O.2
Aleutian Islands (n = 3O trn).

Ilp iP 0l+ 39 58.8
Ki

nicrons see
M E o.B rlt

Sk iP ol+ \o l+O.b

Ih iP 0l+ b0 !5.8
Yugoslavia (h = 30 lg3).

th iPIe 0? 10 l+2.3
New Ifebricles Islands
(tr = lro tn).

Up iP L3 l+0 hB.B
Ki iP 13 ho 3B.B
sk iP 13 hL 02.B
rI3 iP 13 4o 39.6
Bunra (fr = t?O tnr),

rh iP L3 h? 3g.L
North Atlantic Ocean
(n = 3o tm).

28 Up
Gb
Kurile

2B

28

28

29

29

SK iP
is

Gb iP
eS

Ur iP
iS

ig \g 5l+.5 c
L9 53 05.1+

19 b8 39.3
19 50 37

iLsI 19 51 \0.3
t9 ,+9 56.3
19 53 08.0

05 53 33.11 " 29

0B 3? 11
oB 37 2r.1

iss tg ,3 r7e 1953\3
itel 19 5,+ I+7

iLg2
Ka iP

L9 5t+ 58.6
19 48 12.8

i 19 l+8 15.6 rl

i(s) 19 l+9 28.1
íLsZ 19 50 51.8

Austria (tr = [o tol). tr

Up iPKP 20 19 5?.0
Ka i(pp) 20 20 rj.z rl

Kemadec f sland.s (tr = t7O tm).

ttp
mierons sec

M EI.\TB
M t{ 2.8 20
M Z3.OLg

Ki iPKP 21 l*l 3$.3 r?

nicrons see
ME3.32T
M N1.1 18
M23.922tr

lI! iPKP 21 \3 28.3
eSS 22 02 06

Inclian Ocean (tr = 3O t<na).
Magn. = 6.2 (uprri).

28

29

29
2T

27

28 llp

28 tlm

iP

e(P)
ise



a

-18-

up = I]ppsala, Ki = Kirunar sk = skalstuganr Gb = Riteborg, Ur = theà
Ka = Karlskrona

1961+

Oct. 29 Gb 15 25 h0.1
15 25 l+?.O

16 hn = O.1l+".

16 rB 36

30 1t4 eSS 02 50 55
Easter IslancÌ (1 = 3O trn).

ll'p iP 03 05 5h.5
Inttian Oeean 11 = 3O tan).

Gb iPS 15 L0 l+0.3
iSe 15 10 h?.I
D = 16 lsl = 0.1\".

Blast?

tlp iP IT 23 \3.\ C

nicrons see
P Zt O.L I.0

Ki iP t7 z?l+8.9 e
microns see

P Zr 0.1 1.2
sk iP I7 23 Ll,T
Gb iP t7 23 55.0 e
un iP I7 23 1?.3 c

ipP LT 23 22.L
^Alaska, h = 20 lal (Ih).
Magn. = 5.7 (thrri).

up iP 02 5L 32.'
th iP 02 51 12.1
Soubh of Japan (n = \O hn).

IJp iP OI+ 2j ZL.ll

Ki iPn LI+ ,+\ zT.Q
iSn rl+ l+5 r5.B
iSg fl+ l+5 31.3
D=l+10h=3.?t.

ProbabS.y northwest Russia.
Origin time = th b3 a9.
brplosion?

Markus Bàth
Ju].y 30, L965

iPe
iss
!=

Blast?

29 Sk eP

31
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Uppsala (Up):
Kinrna (ri):
Skalstugan (Sf):
Gótebors (CU):
UneE (tlrn):
Karlskrona (fa):

5915t. 5 'tt,
6liso.l+'N,
6:J1+.8'N,
5?ll+r.9ttu'
63]h8.9'n,
56"09.9 t N,

r?13?.6'n;
20-^25.0'E;
tzlt6.Bf n;
11:58.7 | E i
20"1b .2 t E;
Lr-35.5'Ei

h=1hn
5=lpOn
5=JBOn
h=66n
h=16n
h=Ll n

r964
Nov.

NovEMBER r-30,196!
aaaaaa!aaaataaoaltaaoaaaaaaa a

1961+

Nov. IUp iPI(P 03 15 l-8.? C
cb iPr(P 03 15 28.5
rh isre 03 LB 05.9
South of Fiji Islands
(h = b60 kn).

Up iP 05 06 31.9
Sk eP 05 05 58
Queen Charlotte Islands
(tr = 30 u).
up iP 05 28 11.9 c

mierons sec
P Zt O.I 0.5

Ki iP 05 2T 5\,7sk iP 05 2g 18.5
cb eP 05 28 h0
Um iP 05 28 00.3
Minctoro (tr = 9O t<m).

Ilp iP
Ki iP

o6 57 ,3.t
06 5? OO.g

.Aleutian fs].antts
(tr = 2O tor).

s'k iP L? 2L 58.2 C

Ilp iP 12 39 32.3
i! 12 \3 53,7
isKS 12 50 03
eS 12 50 33

nicrons sec
s N 0.5 5
M EL.7 22
MN2.L2I
M 22.922
D = lo8oo lsn = 9?o.

Ki iP t2 39 Lr.z
ipP L2 39 36.0
iSKS LZ ,+g l+2

mierons sec
P 7,1 0.2 1.3
sKS E L.2 7
MEl.b1?
M NI.B 2T
M 7, 2.5 IB
O = 10350 km = 93o.

sk
Un

iP t2 39 36.5iP L2 39 zt.l+
ípP 12 39 4l+
i lZ l+O ?j.5
iPP L2 rg Zt.g
iSKs 12 t+9 \9
is 12 50 2L

Ilatmahera. h = B0 km (firtn).
Magn. = 5.9 (uprri).

Ka ip t3 53 38.1

r.h iP 15 57 27.5

Ilp iPKP L7 OZ 36.1r
Kenradee Islands
(tr = 3?O tm).

Ka i(P) 06 30 38.1+

SKA ise
uÈ4É. isn

05 l+2 llB.O

05 l+5 l+1.1+

05 h3 32.8
05 l+4 U.g r

Origin time = 05 hl OO.
bcplosion?



' -2-

' ItIl = IJppsal.ar Ki = Kinrna, sk r skalstugan, Grb e Góteborgr [h :r theà
Ka :r Karl_skrona

196b
Nov. iP o? 04 1l+.6

iP 0? ob LB.3
isP 0? 0l+ 4B.B

microns see
P Zr 0.1 1.5
eP 0? 0ll 02
iP 07 0b oo.g
iP o7 0u 1B.g
is 0? t5 l+r
iss 07 L6 25

Ka iP 07 04 10.9peru. h = 90 hn (Kirth).

1961+

l{ov. 3 IJp iP 15 06 h3.1
Gb iP 15 07 04,1+
Kurile Islancls (h = 20 hn).

Ilp iP l-7 U2 31.6
Ki iP 17 l+3 tL.z

nicnons sec
P 7,t O.2 1.1

Gb iP LT ,+2 ,+5.r+

tin iP 1? !2 46.0
Iran (h = 30 kn).

t' 3 Ki ip 19 or :>l.L c

' l$ cb ip 03 l+B l_3.?
Kanchatka (6 = !0 h).

n h up ip 13 50 l+5.9
nierons sec

P Zr 0.1 0.7

' lr Up ip 15 30 &g.5
Burma (tr = l+O tn).

fr l+ cb ip l? tl 0I,6
n 4 up ip tg 53 29.6Ih ip L9 j3 2t4.6

Hintlu Kush (h = 210 hn).

trp iP 2L 16 05.8Ki iP Zt 15 t+6.7
Mindanao (h = ?0 hn).

Itp ip 2a 3l| 5b.Ii 22 3r+ 5,6.7
mícrons sec

P zt 0.r 0.6

tlp i(P) t9 18 51.?

IIp ip A1 01 ag.Z CKi iP 2L 02 1?.0 cSk iP 21 Ot I+7.2 Ccb iP 21 O0 5g.1Ih iP 21 01 l+1.2
Ka ip Al oo 3t.3
Crete (h = tO nn).

ttp iP to o! r9.z c
rricnons seeP z, 0.1 0.9M E 3.6 19M N5.6zL

M Z6.82L

2up
Ki

SK
Gb
t!r

Up eP
1

Sk eP

23 03 22
23 03 30.7
23 0L 00

Italy (h = 3O *n).

Up iP 0o 2? 1B.O3

3 Up iP 0O 39 l+j.6 OKi iP oo 38 5g.1iPeP OO 39 |.A.1Uo ip OO 39 20.?
Sea of Okhotsk
(fr = 350 trn).

{lp iP OZ L7 1A.l+ DKi iP 02 16 33.8Gb iP 02 u 33.0

Japan (tr = 9O m).

up iP 02 33 03.0
fran (h = hO hn).

ttp iP
Sk eP
Gb iP
Un iP
Ka iP

06 13 30.3
06]356
06 L3 l+6.3
06 13 31.3
06 13 2B.g

Afghanistan (h = 40 hr).
sk eP 06 22 3TIran (n = 30 kn).

tlp eP 11 21 t9tln ip lt 20 53.b
_ ipP tL 20 i9.7
Japan. h = 25 krx (t n).

?(i iP 12 56 Og,7
Celebes (n = tIO to).
Up ip Lb ob tB.5
Kurile fslands
(tr = 3o lrla).

5

5

cont.



-3-

tlp = tlp,psala, Ki = Kin:nar Sk = Skalstugan, Gb = Góteborg, lh = tlneà,
Ka = Karlskrona

];96'+
Nov. 6
cont.

Ki iP 10 03 36.6
microns sec

M E\.6 18
MN5.020
M Z 7,6 18

Gb iP 10 ob l+l_.1_

Ka iP 10 0l+ b2.3
Kurile fsland.s (n = 6O tn).
Magn. = 5,8 (tiprfi).

tlp iP 01 02 37.4 D
Ki iP 01 02 36.8 O

th,I iP 01 02 33.9 D
Sr.uatra 11 = l0 kn).

Ilp iP

Ki iP
tún iP
Kurile Islands
(n = 3o trn).

t2 L5 th.2 C

Ll+ ,9 23.7
14 59 b6.B

iP L5 50 23.6

iP 18 50 12.3
microns see

P Zt O,l 0.6
M E 2.2 17
MN2.722
M 22.7 t7
iP 18 50 .11.5

mierons sec
P Z' A,2 1.0
ME1.B16
MN2.223
M 23,2L7
íP tB 50 2?.8
iP
1

18 50 0B.B
18 50 10.?i(s) 19 oo 3B

Srmatra (n = ttO to).
Magn. = 5.9 (IlprKi).

tlp ip 22 Lh LO.?
nicrons sec

P Zr 0.1 0.5

up iPKP 0L 45 18.3
th iPI(P 01 h5 O?.5
Kermadec Islancls (tr = 3O tsn).

IIP
microns sec

M83,123
MN3.B23
l"Í z \.5 23

03 03 52.7
03 0l+ 3l+.1+
03 0? L0

mierons sec
M83.720
M l,I 2.8 22
M Z\.6rg

cb iPKP2 03 O\ 
'O.5 

C

Utr iPi(P 03 03 \8.6 C

iPKP2 03 0l+ 1?.5
iPP 03 07 51
í 03134?
iss 03 27 11

AucKland Islancts (5 = l0 kn).
Magn. = 6.lr (tbrri).

09 L5 26.0 c

10 l+0 38.7
LO l+2 ZZ.3

microns sec
zt 0.r 1.0

10 Ll 1B.O C

10 l+2 5!.7
microns sec

196l+
Nov. B

cont.
Ki iPKP

t_

iPP

7

,| iP

iP
1

P
iP
iPP

Iip

Ki

Up

Ki

P zt o.L 1.0
Sk iP t0 lil 13.2
cb ip t0 ll0 l+9.5
Ittr iP t0 l+0 55.3

iPP 10 b2 21.1
ipcp t0 43 01.L
iss 10 49 [5

Ka iP L0 l+0 30.6
Iran (tr = lrO kur).
Magn. = 5.'l (IlprKi).

Irp iP 18 o? 5t.tKi iP l_B o? 16.0
Sk eP 18 0T l+B

tln iP 18 0? 30.2
Japan (tr = \O too).

tln iP ol 58 O9.o
Bantla Sea (tr = l-30 ts!).

SK
tla

Ilp

sk iP 06 50 04.6

oB 11 32.L
08 11 52.8
0B 13 3[.?
08 12 og.g
oB L2 25.O
08 1g 32.0

nicrons sec
zt o.I 1.1

iP
isP
1
1r
ipP
iSn

cont.
cont.

Ki

pP



-h-

ttp = tlppsala, Ki = Kirtrna, Sk = Skalstugan, Gb = Gòteborg, Itru = Ltne8
Ka = Karlskrona

196U
Nov. 9 Sk ip 0B LA lo.L
cont. i OBI2I3.B

(h ep 0B It 35
iPP 0B 12 15.5
eSS 0B 17 l+5

Ka iP 0B lt zr,L c
ipP oB ljl !o.a

Caucasus.
h = ?0 }or (UprKirKa).

tlp iP t6 zz L3.I+
i . L6 22 18.1

m].erong 8ec

rd fn '' ?lr'rroil.n
sk i" !2 32 \Z:Etttrr ip t6 zz i.6Ka iP L6- 22 2?.7

i 16 n zI+.9
Tibet (h = 30 hr.
Itp iP tB jj l+6.2
Ki iP LB 55 25,9 c

microns see
P zt o,2 1..5
M N0.6 1T

L96t+
Nov. 11 Gb iPe 08 02 l+0.0

iSe 08 02 h1ò5
D=13km=0.12.

Blasb?

up iP 0B 11 36.1 rKi iP 0B 10 Lt.3 D

nicrons sec
P Zt O.2 L.5

Gb ip oB u l+6.6
rh iP 0g 11 09.5
Ka ip 0B 11 5?.?
Alaska (tr = I0 hn).

n l_1 cb iPIe 11 3g l+1.1
South of Fiji Island.s
(u = 330 tn).

tt LI ltp ip 13 a? hl+.?
cb iP l_3 28 03.2
Kanchatka (tr = 3O m).

tr tt Gb ipe th 31 53,?iSe tll 3t 55rl+
D = lb Im = 0.13e.

Blast?

* tr cb ep 1550[5
Kanchatka (U = 30 h).

tt rt cb ip 1? o? 53.1+
Kamchetka (tr = 3O fn).

tf 11 cb ip
tf lt sk ep

Gb iP
Kaalchatka (h =

L7 22 5g.g

r7 38 29
L7 39 L5.2
30 kn).

tln iP 18 55 32.9
Philippine Islancls
(n = 3o *n).

ip 20 38 31.2

iP 22 10 48.1i a2 to ,7.r
10 rh i(p) o4 :g 06,2 c

t 10 Sk iP 06 u 2t+.0
G"b iP 06 18 06.0

Al.aska (tr = hO trn).

ld iP LZ j6 2r+,6 C
Japan (U = t7O to).

Ih iP 13 116 36.0

' lt cb ip 18 03 l+b.5
I(mchatke (tr = 3O no).

9 IIp

9Ka

L0

10 iP tj 5l+ 3U.3iP t5 55 r3.1iP r5 5l+ ù8.0
(n = 30 kn).

iPe 15 56 3h"ùise ri i6 3r.g
D = 13 trn = 0.I2u.
Blast?

ft is a remarkable fact that
Góteborg (o'ttrerr.rise our .Least
sensitive statíon) has the
greatest sensitivity of ntt
our stations for the p:resent
series of l(mchatka shocks,
Part of the reason is d.ue to
microseisjos, wb.ich on Nov. il_ere generarìy stronger at our
crther statioas.

tlp iP 19 t? oU.3
Kanchatka (tr = 3O tn).

ftp
Ki
th
fran

Gb



-5-

llp = llppsal-a, Ki = Kirtrnar Sk = SkaLstuganr Gb = Góteborg, th = Itrne8.
Ka = KarLskrona

1961+

Nov.

lt

rl

11 cb iP rg 2\ 06,6
Kemchatka (tr = 3O *n).

tl Ki iP 21 3CI 59,7

11 tlp iP . 22 3L 05.4 C

mtcrons sec
P Zt O.l 0.5

t2 rlp iP . oj 26 36.b c
m].crong see

P Zt O,I 0.5
sk iP 05 26 25,7
trn iP 05 26 11.2 C

okhotsk Sea (h = 330 hr).

L2 Ka i(P) 10 20 LA.9

12 Un iP 1l+ 09 00.2
Japan (tr = lrO tra).

196It
Nov.

il

13 Up

L3 up

iP 21 l+0 1?.0

i(PrF) 22 L6 
'2,3iPrc) 22 17 O7.B

microns sec
PKP Zr 0.1 1.3
ePKP 22 L6 ,9
í 22 17 00.9
iPKP 22 L7 L5.5
iPKP 22 I7 I7.5

SK

Gb

Ka

" Lz tlp ip

'12upip
nLzrhiP

Ki iP
sk iP
Gb iP
th iP

1
Japan (h =

tt t3 up iP

tt 13 un

n13Ka

P

iP

iP
1

Ki ipn
isn
iss

t5 13 37,8

L' 29 IT,7

20 08 35.0
20 07 52.2
20 OB 27,7
20 og 05.6 c
20 08 07.5 C

20 08 11.?
70 kn).

Ke::nadee fslands
1tr = B0 tcn).

Ilp iP 22 t9 01.3
microns sec

P 7,t O.L 0.6

Sk eP 03 [9 43

Ilp iP 04 0? Zj.3 c
ipP 04 oT 39.?
ipcp At+ O7 52.9

raíerons sec
P Zt O.3 l_.2

Ki iP Ol+ 06 51. B
microns sec

P Zt O.2 0.9
Sk ip ob o7 z3.g cisp oh o? 13.?
Gb iP 0b 07 [6.0

isp oh 0B o5.o
i ol| oB L5.B

Lltr iP ob o? 05.1+
i(pP) oli Io oo.t

13

14

1l+

iS oh 16 06
Japan. h = 60 lol (IIprSkrGb).
Magn. = 6.3 (tlp,Ki).

14 rb iP 06 oB oB.2
ncrons sec

P Zr 0.1 0.9
sk iP 06 0B 03.1
Lh iP O6 o7 l+6.e
Ka ip 06 oB a8.l
JaPan (tr = 9O ttn).: D=l+

I44 F ePg
eS^

Northwest Russia,
30.9-8,
Origin tine = 15
Explosion?

15 53 12
t5 5\ 19

KlÈ ipn
iSn0 06 27 t],.g

06 28 oB.1
ise 06 2B 3oA3.}rJ+È.teslt.6"i

SKA eSs 06 3I o?u|4É e(Pn) 06 zT I+o

iSn o6 zB |,z.o

o7 55 58.7 C

microns sec
zt 0.1 0.5

th 1? 29.6 c

15 30 3].8
15 30 ll0..l+

L5 
'2 

02.7 D
15 ,2 

't.rL5 53 oA.5
m = ?-O-

a

.g

13 Up iP 20 l+[ 13.1 cont.

ise



Up = Uppsala, Ki = Kinrnar

-6-

Skalstuganr Gb = Góteborg,
Karlakrona

Sk=
Ka=

th = úneà,

L96'+
Nov.
cont.

1l+ Norblvest Russia, 6?.?oN,
32.8o8.
Origin time = 06 26 oo.
Exlrlosion?

Ilp iP 20 09 52,6
Ki iP 20 10 5h.O

í 20 11 0\.4
microns sec

P Zf 0.1 1.0
sk iP 20 10 07.9
Gb iP 20 og 21.3 C(h iP 20 10 26.0

i 20 10 50.L
Morocco(tr=3U).

Up iP oo o? 3b.l+ c
microns sec

P 2r 0.1 0.5
Ki íP oo 06 hB.5

raicrons sec
P zr 0.L f.0

sk iP o0 o? a3.l+
Un iP 00 0T 08.9 C
0khotsk Sea (h = 300 kn).
Magn. = J.6 (Uprfi).

Up iP Ol+ :l+ \8.8 C
ipP ol+ 55 3&.9

microne gec
P zr 0.J, 0,9

Ki iP 0b 5l+ 58.I C
i or+ iT 39.3

microns sec
P zt 0.2 1.0

sk iP o\ 55 14.1_ cGb iP 04 55 Og.B
tlo iP 0L :t ll?.3 CKa iP Ol+ 5[ 53.5
Hindu Kush. h = 230 ha (Ilp).
Magr. = 5.'l (tJprfi).

05 32 bg.B
05 33 05.8

rnierons see
E 1.6 17
N 2,7 t7

05 33 l+0.1 c
microns sec

P 2r 0.1 1.0
M E 2.Q 19
M N 1.lr 18
eP 05 33 30iP 05 32 59.2iP 05 33 0g.B ciP 05 32 3&.lri 05 3a 38.6

L96'1
Nov. 15 Up iP 18 58 5h.3

15

I5

r5

T'

(h iP oL ú 5g,g
Ki iP 01 06 2!.9 c
u! iP 01 06 38.lr
Japan 1tr = 7O tn).

Ki iP 02 3l+ 32.1

Ki eP 04h?11
Minclanao (tr = 6O t<n).

Up iP 06 39 3A.9
Ki iP 06 [o u.5

microns sec
P Zt O.r 0.9

sk iP 06 40 11.9
th íP 06 39 50,,Ka iP o6 39 Z3,t

ipp 06 39 29.6
Iran-fraq. h = 25 kn (tCa).

Sk e(src) o? l+3 28
Itn i(SKP) aT ,g z7.j
Fiji Islands
(u = 6to trn).

ttp

Ka

fran

iP 09 't+O 59.6i 09 l+L 03.2
iP 09 l+1 38.0 C
iPP og \3 og.g

(tr = 3O tm).

16

15

16
15

15

T5

iP
1

M

M

iP

Up

Ki

16

SK
Gb
Lln
Ka

llp iP t6 Ol+ o?.?
microns sec

P Zt 0.2 I.2
M E 2.\ 18
MN2.B20
M Z 3.t+ 18

Ki iP 16 03 43.8
microns sec

P zt o.L 1.0
ME1.g1?
M t{ 1.0 17u z2.3t7

Sk iP 16 Ol+ 11.?
Fonnosa (tr = 4o tm).
Ma,gn. = 5.9 (Ibrl(i).

Ilp ip 17 Zo 06.6
Ki iP u 20 15.3sk iP 1? 20 31.8th iP l? 20 Ol+.1+
Ilintlu Kush (h = 220 trn).

15

Turkey (h = l+O t{a).



Up = lJppsala,

196b
Nov. L6 Up

Ki = Kin:nar

iP
1

i
iPP
l_

P
PP
t-H

iPP

L'

1I'
iPP
iP
iPP
iP
].

i
iP

SK iP
Gb iP
Un iP
Ka iP
Kuril-e fslantts
(tr = 3o kn).

-7-

Skal-stuganr Gb = G<iteborg,
Karlskrona

Sk=
Ka=

tún = Itrneà

Up iP 12 27 1l+.6 D
Kurile fsLand.s
(tr = 3o tm).

trp iP 12 hg 22.6 C

microns sec
P Zr 0.4 0.8

nlcrons gee

PKKP Zr 0.1 1.0
M82322
M t{30 22
M 229 23
(D = r29oo hn ; t16o).
e(p) oB 29 l+B

e(pttp) oB 33 5lr
iHe 08 3L 08.5
iPP o8 * l+r
is 08 !r 5re 0B ,+S Z6
e(pncp) oB hl+ lS

nicrons sec
PKP Zr 0.1 1.0
PP 23.27
S E 2.1+ B

ME5O23
MNlB2L
M Z 6o 25
(D = 12200 k!4 = Iloo).

r.h iP 0B3012c
íPI(P 0B 34 lL.l+
i 0B3u38
ipp oB 3l+ 58
iPKKP oB 45 o\.8

New Britain (h = 50 hî).
Magn. = J.l (Uprfi).

Ilp iPKP 11 21 31.1
Ki iPKP LT 2L 22.0
cb iPKP 11 21 40.8
t'n iPte Lr 21 29.7

eSKP 11 AU 09
South of Fiji Islands
11 = ll0 hr).

Up
micr.ons sec

M81.0 17
M Z l_.6 L7

Ki eP 19 13 oB
microns sec

P 7,t o.r 1.3
M E !,2 1g
MI{0.6fl+
M 7, 1.3 18

th iP 19 13 1g.O
Mariana fslands
(tr = lrO tn).

Up i(P) a0 38 \l+.3

Ki iP 22 57 LB.5
Turkey (tr = lrO nn).

o6 o6 52,9 c
06 0? 11.6
06 o7 \2.j
06 0B 0o.g
06 0B 1l_.6

microns sec
zr 0.1_ 0.7
zt o.L 0.8

06 06 3?.8 c
o6 o7 l+9.7

microns sec
zr 0.h 0.?

06 o7 oB.B c
06 0B 29.2
06 o7 22.9
06 oB b6.9
06 06 3?.9 c
06 o7 2o,7
06 oB 1,6.5
06 o7 09.6
06 oB 3a.h

12 \g oB.8 c
12 l+g 4e.B c
12 \8 5r.7
t2 l+9 \5.U

1961+

Nov. 1? Ih
cont.

Ki

Ki

sk

th

X
T6

u16

I7

L6

L6

16

Up iP 20 37 ?8.9

Aretie Ocean (n = 3O t<n).

Ki
microns see

M EO.BlB
l.h iP 22 j3 |,r+.r
Borneo (tr = 3O tn).

ttp iP 01 3l+ 06.l+ C
rran (h = !o km).

lT Ìtp iPKP 0B 3l+ fT.B D
iPP 0g 35 19
ipKle OB hl+ 53.t
i 0B l+l ol

r7
L7

Magn. = 6.1 (Uprfi).
Und.ergrorrncl e:cplosi on.

eont.

r7



-B-

th = tJppsal.a, Ki = Kirunar Sk = Skalstuganr Gb = Góteborg, Itrn = Uneà
Ka = Karlskrona

1961r
Nov.

L96'4
13 32 50.7 Nov. 19
13 31 58.2 c cont.

Ki eP n I+9 35
iPKP 23 53 4r.6 C

i 23 53 51.1
ePP 23 5b 10
isKs 00 00 10
i(src) oo oo 25
i 0003t0

microns sec
PKP Zr 0,1 1.0
(src)u \.0 7
(srs)n 2.6 tl
M83220
MN232I
M Z bO 2A
(o = raaoo hn = Ll,oo).sk iPr(P 23 53 5L.7 e
ePKKp 00 0ll 35

Gb iPKP 23 53 5B.T
iPP 23 15 29.3

ttn iP 23 l+9 l+B

iPKP 23 53 \h.5
iPP 4 5\ L6
i(PP) 23 5h 30
iPPP 23 56 59
iSrc 00 00 2lr

New Britain (h = 3 le).
Magr. = 7.L (Uprfi).

Ki e(P) oo oo t?

18 Up iP
Ki iP

18

Aleutian fslantls
(tr = to Xn).

tlp
microns sec

M E 2.2 Ig
M N5.223
M Z 6.'1 2'

Ki iPKP 1\ 53 l+l+

iPP 1\ 5\ 09.9
nicrons sec

M E2.g2l
MN2.62L
M z\.9 2I

tln iPP r4 5lr 06.5
i 150330
iPS 15 03 51
iss 15 0g l+3

llew Britain (h = 50 l@).
Mag!. = 6.2 (Uprfi).

20 07 28.1

22 37

Ki iPKP
Ih iPKP
New Britain

Ki eP
Alaska (h =

Atlantic Ocean

00 13 l+0.0
00 13 l+5.3

(tr = 3o tan).

05 00 1ll
30 ho).

20

iP

iP

L9 tlp

Itp

Up eP 23 ro
ePKP 23 53
ePP 23 5l+
isKS 00 00
iPKKP 00 0l+
e 0007

m].crons see
PPZ1.?T
sKs E I,1 TsKs N 2.I 7MET92T
MNul22
M 232 rg
(D = 12900 km = 1160).

0? 0l+ 3O.h D

10 00 57.?
10 01 b1.2
10 01 08.4
l-0 01 22.1+
10 01 l+?.9
(tr = 3o t<n).

].2 tl+ l+6.2 c
12 1l+ l+8.1

iP

L9 l+4. ?

1!
5z
5o
35
18.3
31

20 tlp iP
Ki iP
sk iP
Ih iP

iPcP

L9

Gb iPe
ise
D=17kn=0.150.

Blast?

Up iP t6 46 ol+.t
Ki ip L6 I+j z6.o
sk ep t6 L6 oo
ttn ip 16 45 l3.t
Japan (n = 9O t<n).

19 37 55,5
19 38 l+3.9

SkA ess
t$a É iPg

is^

Origin time = 19 3? OO.
Explosion?

cont.

20
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up = tlppsala, Ki = Kirunar sk = skalstrrganr Gb = Góteborg, Un = the&
Ka = Karlskrona

1964
Nov. 20 Up iP

P
M

M

M

Ki iP
iPcP

r
I{
It
rvl

M

tr 2r up iP
Ki ep
Gb iP
Ka iP
Kurile fslands

23 l+l+ 09.9 c
microns see
zr 0.1 o.B
E 3.0 22
N l+.7 1B
z ,+.6 lB

23 b3 23.1
23 Lh o5.B

nricrons sec
zt o.L 1.0
E 3.7 18
N h.l 16
z 5.1+ 1?

231l359
23 l+h 3t.a
23 43 l+l+.6
23 52 0B
23 52 30

Ka iP 23 bh 3I.2
Kurile fslantis (tr = 3O trn).
Magn. = 5.8 (UprKi).

1961
Nov. 2L Ki iP 15 I+7 1L.0 C

mierons sec
P Zt 0,r L.2

Sk eP 15 4? 35
th iP t5 I+7 2I.6
Mariana Islands
1n = ho tcr).

2L llp iP t6 01 0B.B
i 16 01 19.5

m1crons sec
P Z] 0.2 1.0

" 21 IIp iP az j3 rB.7
Ki iP 22 53 17.'
Sumatra (tr = 3O fn).

t' 22 Ki ip oo 12 31.2 c
i 00 12 l+1.0

Un iP 00 tA 34.8
North Atlantic 0cean
(n = 3o h).

22 Ki ip oA !+ 5,'l+.z
sk ep oz 3\ 26
Crete (tr = 3O trn).

0B 28 24.0
oB 28 29.6

microns sec
Zr o.1 0.5

L\ t+z i7
tl+ l+Z 5t,t

n 22 Sk iP 20 2I+ 0g.? c
Mexico (tr = 120 toa).

r'!1 i(P) 21 59 36.8Ka i(P) zz oo oT.a

23 Up iP 0? 06 0?.5 D
Ki iP 07 05 56.3Sk iP 07 06 2l+.1+ D
tto iP oT 05 ,8.2
Sinkiang, China (tr = 3O ton).

" 23 th ip 19 06 36.\ p
ipP fg 06 51.3

Japan. h = 60 hn (un).

23 llp iP . 22 OO O9.z
mLerons see

P Zt O.r 0.5

Sk eP
Gb iP
LIa iP

eS
iPS

00 02 36.1
00 01 50
00 02 5B.g
00 02 59.6
(tr = 3o ts!).

tlp iP
i

22
2T

22 tlp eP
SK iP

Ilp iP oZ 29 I+8.9
ePP 02 33 3l+

Ki iP 02 29 35.2sk eP oZ 29 58
ePP 02 33 59

tir eP 02 A9 ll0
ipP 02 30 37,7

Celebes. h = 2l+o kn (Ur).

tlp iP 0lr t3 2b.0
i 0l+ 13 3l+.hKi iP oh 13 25.r C

microns sec
P Zt o.). 1.0

Sk eP 0l+ t3 l+B

un iP 04 13 21.1 C
Stmatra (n = 30 trm).

2T

2L Ka iP oB 55 51.9

2L llp iP 12 17 53.1+

2l IIî iP 13 39 Z7.I
Forrrosa (tr = 6o fm).

2l th iP tb tl+ ee.e
Mariana IsLarrd.s
(tr = 6o t<m).



-l-0-

tb = Uppsala, Ki = Kirunar Sk = Skalstugan, Gb = G6teborg, th = lheà
Ka = Karlskrona

1961+

Nov. 23
r96t+ lt^\
Nov' tI

@

2'14

Ki eP 22 29 O0
tln iP 22 29 OB.O
Molueca Sea (h = JO kn).

Up iP
ipP

tIB iP

02 h\ L8.g
02 44 3j-.0
02 4l+ 03.4

Ryukyu Islends.
h = 50 kn (Up).

tin iPI(P 06 53 tB.5
Fiji Islanas (h = 660 tn).

Ki iP Io 5t, lr?.9 c
Java (h = 130 klr).

Irp iP 12 53 3B.B c
i 125355
is 13 0[ 15

nicrons see
P Zt 0,3 0.7

N5.tB
8112]-
N2218

Central Balt
18.log.

c, 58'

Origin time = tl+ O5 Oa.
Und.errrater explosi on.

Ib P iPe
ise

Pg Zt 0,1 0.5
D = 130 kr. = 1.2o,

Pg Zf 0.1 0.5
D = 130 lrm = 1.2O.

2l+

2ll

zlt sk el,gl llr 10 38

Ll+ 22.2
14 38.5

crons sec

S

M

M
1l+
th

iPe
iSe

Ki

Ka iP L2 53 53,7
Luzon (tr = 5 tn).
Magn. = 6.7 (uprfi).

LIp iP t3 03 15.6
e L3034?

mierons sec
P zr 0.1 1.0

Ki iP 13 02 5?.3 C
microns sec

P zt o.2 I.O
tn iP 130303.8c
Luzon (5 = too tor).
Magn. = 5.9 (Uprfi).

tn íP t3 0? 12.0

Pg Zt 0.1 0.5
D = 130 lotr = 1.2o.
elgl it+ 16 59

events the Pg Zr arnFLitud.es
at Up are about 1.5 tiroes the
e'nFlitucles of Sg Zr.

Ilp eP 19 ZZ ,+j

Um iP 23 23 0l-.8 D

Up ip 0B l+3 rt.o
microns see

P zt o.L 0.5
Sk ep 0B \3 26
tln ip 0B l+3 oa.5
Bu:ma (l = Bo tcn).

Ki ip zL ,+7 ,9.9
nicrons sec

P zt o.r 1.0

lm ip OZ Ot+ ZL.g

tin ip oZ ,3 \I.T

M 7.22 2J
n = g6io rr = gio.
iP t2 53 1?.1+ c
is 13 03 39

microns sec
P Zt 0,3 I.2
S 82,96
s N 7.5 10
MEzL16
M N1l+ 1B
M 7,?3 17
D = 9150 kn = 82 r/ao.
iP 12 53 I+7.7

sk

2]+

2l+

25

SK
Gb
Un

25

26

26

ip
iP
iS

12 53 51.lt
L2 53 25,6 C
13 03 44

Z,+

l-h 05 25.8
tb oI hz.o

1l+ 0? 59.1
lb081

Gntrar Eartió, 5B.6oN, i8,trog.
Origin time = 1l+ OT 36.
Under:water explosi on.

Central-Ealtic, 58.6oN, 18.[oE.
origin tine = Ib 13 59.
Underwater explosion.

2lr'



-1L-

Ilp = thpsala, Ki = Kirurar Sk = Skalstugan, Gb = Góteborg, tln = tlne6
Ka = Karlgkrona

196lt
Nov.

ft

tl

196b
26 ttp iP ob 55 36.3 Nov.

Iran (h = 3o kn).

Itp iP 05 5ll 19.h C 
il

Gb iPg 08 00 52.1
iSe 0B 00 I3.2
D=9hn=0.08".

cb iP oo ho 2g.L

uB iP 05 18 21.1

up iP 05 \7 oI.t c
iPcP 05 \7 25.2

Kurile IsLands (n = 3O fn).

Itp iP 05 55 28.7

Up iP O7 56 t+6.t
nicrons sec

P Zr 0.1 0.8
Ki iP oT 5j l+9.3 C

microng gec
P Zr 0.1 0.9

sk iP OT 56 L7.5
cb iP 07 56 !,B.B
th iP 07 j6 rB.B
Ka iP 07 5? 10.3
Alaska 1tr = 11O h).
Magn. = J.9 (qprfi).

27

2',1

27

27

26

26

26

Blast?

ltp iP
eSa
itsL

tl

10 32 50.L t|

r0 51 33
10 59 45

mîcrons gec
p 7.t 0.1+ 1.5
MEL618
MNL623
M 225 L9

Ki iP LO 32 25.3
microns sec

P Zt O,5 1.8
M 813 17
M NtO llr
M Z 9.0 15 rl

U! iP t0 32 33.5
iSs 10 l+6 UL

Formosa (U = 3O trn).
ldagn. = 6.1+ (Uprfi).
As the epicenter is loeateat
on the eastern ectge of the
Asiatic contioental
atnrcturei this is one
of the loagest continentaL
paths rith Lgl, ever tt

obsenred (up).

Irp iP 12 ol 36.0 C

up iP 16 to 32.3 D

Ki ep 16 b6 12
Alaska (n = 3O nn),

Ki ipn L6 jO 2t+.7
isn t6 5t 13.3ise 16 ,L 27.o
D = 390 ltrn = l.!u.th ess 16 ,2 Îl9.

lforthwest Russia.
Orig'in tine f6 49
TI*I,'losion?

th iP L7

30.

38 34.9

ttp iP ].1 11 10.9
microns sec

P Zr 0.r 0.5
Ki iP II IL 20.1 D

microns sec
P Zì O.2 L.5

Ka íP IL tt 15.5
Eindu Kush (u = 220 lq).
Magn. = 5.'î (ttprri),

ttp iP 13 58 58.0
microns sec

P Zt O.3 1.0
Ki iP 13 5B 19.0 c

microns eec
P Zr 0.3 1.0
M E \.2 lU
M N r.2 13
MZ3.8L2

sk iP 13 5B 
'2.' 

C
i 13 5g 5ll.1

c
c

27

27

ú

26

26

26

Gb

th
Japan
Magn.

Up

Ki

iP 13 59 ao.oiP 13 58 35.3(tr = \o tn).
= 6.3 (uprri).

iP 13 59 h?.3
mierons seeP zt o.5 1.4íP 13 59 o8.g
microns sec

P Zt O.3 1.2

26

26 Ilp iP 23 \2 30.6 c
cont.



Ilp = QrpsaLan

L96t+ f-\Nov. (, 2T ) Sk
96111. \-z Gb

"A 
fN

\ag.À 
É

-L2-

Ki = Kirr.ura, Sk = SkaLstugan, Gb = Góteborg, ttrn = ttrneà
Ka = Karlskrona

1961+
13 59 \2.8 Nov.
1l+ 00 08.? cont,

Noqthwest Rrrssia, 6T UeoW,
3208. origin tiné ='o['io-ó0.
E4>J.osion?

iP
iP
iP

prececting shock).
Origin time = 13 l+B 32.

(Up ntti ).

the same nagnitude as the
preceùing one, and. although
P raves of both shoeks have
been reportecl in many
bul-letíns, it has a'tmost
nowhere been recognizect
that these real.ly are two
different shocks. A probable
reason is that USCGS only
reported the first shock.

Colcmbia (tr = 1?O ton).

tp iP t2 39 31.1r
Colonbia (n = hO tn).

tÌp ip tb 5a ot.6
i 1\ 52 rB.2

t ! iP tt+ 52 \9.9

Up iP al oB 36.!Ki iP 21 0B 01,5 CipP 21 oB 10.1cb iP 2L oB 56.1LIn ip A1 0B l?.3Ka iP 2t OB 5l+.8
South of Japan,
h = 3o kn (Ki).

rh iP 00 19 16.3 C

Ka iP OZ A6 jT.r+

up iP où 15 03.?Ki iP o\ t3 5à.5
mÍerons sec

P zf 0.1 1.0
M Et.7 19
MN1.415
MzL.B15

Sk iP Olr t! O11.6
i Ol+ t5 l+Z.g

cb ip OU 15 A4.t+tr! ip oll tl+ a9.lrKa ip oU t5 !5.3
Jan Mayen (U = 3O fn).

29 Ki iP
Tien-Shan.

Up iP
Ki iP
sk iP

0l+ \1 52"5 C

0g 23 20.7
09 23 23.7 D
og 23 oB.2

28

2B

28

28

Ki iSe

Itp iP

05 39 l+9.1+

oT I+9 5r,7

L2 Ol+.2
LZ 2II
L,+ iT
13 16.6

30

28 up
Ki

eP LT oI 52iP r7 02 00.5 D
microns secP zt 0.r r,2Sk ip 1T 01 &3.1 DGb iP L7 01 38.1tin iP t7 OI 5,g",Brazil (fr = 660 tn).

Up iP 2A 13 z],.a
í 22 t3 2l+.h

mierons sec
P zt o,! 0.5

tln iP 01 3t 12"1 C

iP 06 37 26.5iP 06 37 og.BiP 06 37 32.7iP o6 s? rlr.B(h = zoo kn).

Ka iP og ú o2.7

up iP 12 36 o?.3

2B

,, 29

" ( ag',\-.'

eont.

30 Up
Ki
sk
Ih
MindoroKIR

SKR
TTÈ,I F

0l+

0l+

04
04

iSn
esg
esg
ise

'l

n

cont.

S*
29

29

29

29

lJp iP 13 02 36.7Sk eP 13 02 3tGb eP L3 oA itum ip t3 02 14.? c
Japan (h = J0 lm),

ttp iP 16 j3 55.oKi ip 16 5L 03.6Sk ip t6 SS l+?.3 ot!tr iP 16 5l+ O2.B
Brazil (tr = 630 tn).



_r3_

(h = ttppeala, Ki = Kinrnar Sk - Ska-lstugan, Gb s &iteborg, Ih = Uoeà
Ka = Karlskrona

196h
[ov. 30 ltp nicrone sec
corrt. P Zr 0.1 1.0

Ki iP t2 36 07,2 C

th iP L2 36 03,6
Ka iP L2 36 09.0 c
l{icobar fslandE (u = 3o tm).

îlp iP L2 39 32,11
i L2 39 3L.h
ipP 12 39 U[
Ís 12b9r8
i tz t+9 26

microns see
P Zr 0.8 0.9
M E5.T2L
M trll 22
M z 9.5 2L^
u=855051=??".

t(i iP 12 39 30.9
i 12 39 35.L
eS 12 b9 A1
i 121035

,tierons gec
P80.7'
P ?, r.[ 6
P Zt 0.9 1.0
s El+.86
s If 2.69
M E7.B1?
M t[13 22
M ?'6,5 $^p=8550h=??".

sk iP 12 39 h?.3
ipP 12 [0 0]..5

cb iP 12 39 4g.o
i 12 g 53,3th iP 12 39 27.0
i 12 39 31.Iis 12 h9 16

Ka iP tA 39 35.5ipP 12 39 l$8.6
Iticobar fsland.g.
b = 50 klo (ttprskrKa).
Magn. = 6.6 (t4lrri).
Multiple Pr rrith a sanatl
onset folloned, after 2-4
eee by a much lerger phase:
nultiple sbocks? A atmber of
other stations have also
repor.bed nultiple P, the
average difference betneen
the tno pbases being lr.3tl.z
sec (deterndned ftol 12 -
Etetions).

cb iPKP 16 26 lO.1
K8 iPKP L6 26 Lt.1
Soutb of Fiji IsLands
(u = h8o tn).

Up íPKP 19 Lt 35.9
Ki eSICP 19 1[ 06
Gb iPKP T9 11 46.?
th isKP 19 1[ 1?.8
Ka iPKP L9 rt bB.3 c
Soutb of fiji Islands
(5 = 550 rn).

eP 22 rL 03
iP 22 5L 0l+.6
ipP 22 ,L 2r.6

Alerrtian fslands.
b = B0 kn (un).

Markus Beth
August 5, ]196l

l.96lt
I[ov. 30

30 Ki
th
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SeisnologicaL lnstitute
Uppsala

SEISMOLOGTCAL BULLETIN
UPPSALA, KIRUNA, SKALSTUGAN, GóTEBORG,

UMEA anct KARLSKR0NA

Uppsala
Kiruna
Skalstugan
Góteborg
Ilneà
Karlskrona

5915t. 5 'lv,
67]50.\'trt,
6r]sh. B fN,

57]l+rr9't'1,
63]\8.9't',r,
j6"o9.9trl ,

ú137.6'E;
20:25.0 'Ei
L2"16.8 | E:
ul:8.?'n;
2o:1\.2 rEi
15"35.5 t8i

h=14n
p=ltOn
1=!80n
h=66m
h=16n
h=Ll m

(up):
(ri):
(sr):
(ct):
(un13
(ra):

DECEMBER 1-31,L964
aa a aa a a a a a a a a a a a aa a a aa o a a a a a a

L96tl
Dee.

It

cont.

L96t+
Dec. L
cont.

tln iP 0l+ 23 00.3

Up ePKP 05 12 I,
Ki iPKP 05 L2 06.9 C

isKP 05 15 tt.l+
microns sec

PKP Zr 0.1 1.5
sKP Zt O.2 1.?

Sk ePKP 05 12 17
tttrr ePKP 05 12 13
Ka iPIe 05 L2 23,O
Tonga Island.s (n = e3O m).

Ilp microns sec
PKP Zt 0.I 0.7

Ki EPICP L2 06 28
sk iPIG 12 05 38.5 C

cb iPIlP 12 06 53.2
Iio iPI(P L2 06 33.0 C

Ka ePI(P t2 06 53
Ke:rnadec IsLantls
(n = 3o tm).

Ilp iP 22 22 3L.5

IIn eP 0I 22 l+l+

Ki eP 0B 00 50is og 02 3I.7
D = 1100 km = 10-.

Svalbarct (tr = 3O kn).

Up iP oB 29 3o.2
North Atlantic Ocean
(tr = 3O tsn).

up iP 0B 30 53.6
Ki iP 08 30 53.7 C

sk iP 0B 31 12.r C

cb iP 08 31 13.2
un iP 08 30 l+8,?
Ka iP 08 30 56.5
Nepal (tr = 25 trm).

cb iPe t2 oo o5.5

iP
ì

P
iP
1

Ilp

Ki

sk
Gb

Un

P
iP
iP
iP

07 l+l+ 23.6
07 l+l+ 26.8

microns sec
zt o.L 1.0

07 l+2 l+?.1
o? ll2 51.0

rnierons sec
zr 0.1 1.0

o7 43 37.8
0? l+l1 l+l+.9
oT 18 36.6

1upiP10
sk iP 10
cb iP L0

i 07 43 \1.\
Svalbard (tr = 3O h).
Multiple P-phases: a small-
phase followed. afber about
lr sec by a much larger one
(up rri run).

Ki e(p) 08 29 56

25 
'L.l26 3L.7

2' 38.5
Greece.

Ilp iPIKP 12 06 \j.t
i t2 06 l+B.B

iSe 12 00 03.L
D=13km=0.f2.

B1ast?

Ilp iPP
Ka iP
Afghanistan-USSR
(tr = 3o tn).

12 l}O 38.4
12 39 16.8



-2-
Ilp = tlppealar Ki = Kinrna, sk = skalstuganl Gb = Góteborg, Itrm = uneà

Ka = Karlskrona

196h
Dee. 2 Up iP

1
ipP

P
Ki iP

ipcp

P
SK iP
Gb iP
Itrn iP
Ka iP

L3 29 17.6
13 29 22.2
L3 29 2B,A

mic[óns see
Zt 0rl O.7

13 28 2l+.6 c
13 29 r3,2

microns sec
Zt O.3 0.9

L3 28 5'l+.2
13 29 32.1 C

13 28 51.8 C

13 29 ItO.9 C

15 33 27,2

0l+ OZ Zg.L
0t+ IZ j6

microns sec
7, O.g 4
Zt O,l+ L.5
E 1.6 2l
î.I 2.7 22
z 2,3 23

0l+ oZ |.Z,z
0l+ 13 tT

microns sec
E 2.7 22
tf L.t 18
z 3.5 2L

ol+ 02 48.9
0l+ 02 3I.5
0l+ 02 37.3
0l+ 13 1l+
O,+ 13 Zz

(1 = 5o tn).
(r&,Ki ).

m1crons sec
zt 0.1 1.0

oT 4? t8.o
oT l+B 21
07 bB 27"h
o? l+7 16.\

i 07 l+7 z1.'t+
i oT \7 2g.g

196It
Dec.
cont.

Ki
P

SK iP
Gb eP

1

LIrn iP

Aleutian Island.s.
h = l+o tan (Up).

Ka iP 07 l+B 51.7
Svalbard (tr = 3O tsn).
Multiple P-phases (Ki rcu,tjn).
Ccmpare remark to Dee. 1,
07 l+l+.

up i(P) 09 26 \3.0

cb ip rI o6 h?.?

lIn ePS 16 IT I+6

i(ss) t6 2t+ LT
New Britain (tr = 20 h).

ttp iP

Ilp iP
isKs

P

P
M

M

M

Ki iP
eSKS

M

M

M

SK iP
Gb iP
rh iP

iSKS
is

Indian Ocean
Magn. = 6.3

Ki iP
Aretic Ocean

Ki eP
ì

Gb eP
i
iPP

02 20 
'6.0 

C
(tr = 3o xn).

ot+ 59 39
al+ i9 ,+9.6
05 01 36
05 01 39.5
05 0r 59.7

14 3o 1+7.2 C

lL 32 r2.o

Svalbard (tr = 3O nn).

Up iP 09 3T 11,3

Ki iP 13 04 0g.6

Uf,P
sKe

ise

Ki eP ZZ 39 l+9
Iran (h = 30 hn).

Ki iP 19 59 th.l
sk iP rg 59 \2.5
Alaska (tr = lO kn).

Ki iP 22 41 13.9
Sk ip ZZ I+L l}"j
Kanchatka 1n = l+O ton).

IIp iP OO 02 O3.B
Ki iP oo oI og.2

ipP 00 0t 2O.t
Sk ip 00 01 l+5.6
Kanchatka.
h=l+otm(Ki).

22.1+

3l+.1+

ise

IIp iP
1

Up iP
ipP

lf

cottt.

i (P)
1

iP
]-

IIp 02 22 53.9
02 23 L6.t

o? 116 2L.5 c
oT ,+6 28.7

ff

cont.

00 06
00 06

LZ 28 l+I.9

2.0
2J gg.0

Ki
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Ilp = tlppsala, Ki = Kinrna, Sk = Skalstugan, Gb = Góteborg, [h = ttrneà
Ka = Karlskrcna

196'1
Dec. 6
cont.

Ki iP O0 05 29.2
ipP 00 05 l+0.2

microns sec
ME0.8Lg
MN0.b];'

sk iP oo 06 05.4
Gtb iP 00 06 l+3.5

ipP 00 06 5l+.6
Un iP 00 05 53.8
Kmehatka.
h=hoh(tIprKirc'b).

Ki eL 05 20
microns sec

M E0.g 20
M I[0.822
M Z 1.6 20

Nen Guinea.

Ki iSn 05 lr8 30.9ise 05 b8 53.3Sk ess O, 5L 20
I{orthvest Russia.
Srplosion?

r96[
Dec.
eont.

Ki rierons sec
ME3.o25
MN1.1 2L
M Z 3.8 2\

sk iPrc og 17 1?.8
Un iPtG 09 LT L2.\

iPP 0g L7 57
iPS og 27 26
i 09 27 t+L

New Britain (tr = 50 kn).
Magn. = 6.1+ (ttprKi).

Up iP 09 56 4I.3

Itp iP to 2b ù6.1

up iP 18 h0 l+9.0
Ki iP L8 39 56.9
Kamcbatka 15 = J0 kn).

ttro iS 19 L6 38

Iran.

Ki eL

ld
M

Sk eP

09 2'
microns sec
$ 0.7 2a
z 1.3 20

08 56 sr

eL 06 L6
nicrong sec

M E O.l+ L3
MNO.5T2

iPs 19 17 4b
iss L9 22 

'+LSoubh of Panma
(tr = 3o tn).

ttp iP 22 ,+8 10.5 c

tlp iP 18 oI 21.1r
microns Eec

P Zt O.L 1.0
M 83.2t9
MN3.02]-
M Z 2.',1 2l

Ki iP L8 oo !5.2
microns sec

M81118
MN9.7Lg
M Z l+.1 L7

sk eP 18 or L6
ttn iP 18 0L 00.7

i L8 ol- 07.3
eS rB Lo 23
iss 18 1ll h].

Japan (n = 3o rn).
Magn. = 6.0 (UprKi).

Itp eP oo 56 55

rlp iP 06 53 32.8
nicrons sec

P Zr O.1 0.6
Ki iP 06 52 \8.7
rto iP 06 53 08.6
Japan 1u = lr0 m).

7

7

7

7

B

9

9

6

7

ttp iP 18 43 02.4

0L 3l+ 30.5
01 3[ 5l+.8

03 51 28.6 C

m1crons sec
P Zr O.L 1.0

Um iP 03 51 3l+.1 C

Pana,Jr, Philippine Islancls
(h = 4o kn).

up iPKP 09 1? 18.6
microns sec

M81.323
M N 2,I 2I
M Z 3.5 26

Ki iPIe 09 t7 O7,5

iP
i

iP

Up

Ki

cont.



uP = Uppsalar Ki

7964
Dec. 9 Sk

Un

10 Up
Ka

-4-

= Ki-runar Sk = S1*lstuganr
Ka = Karlskrona

Gb = Gdteborg, Un = Ume6,

10e (P)
e (ss)
i(ss)

10

10

1964
Dec. up i(ss) 11 28 50.6

Um e 11272l-
i(ss) Lj 2T zB.7

ilp iP It 11 28"6" 9 Ki i 1t54O5.I
iPP I1 54 Il..7
IPI(KP t4 04 L2.B

nicrons sec
PP Zt O.2 L.2

Sk ePI(P It 51 0t
Un íSP 14 02 48

isSP L4 06 29
Argentina (h = 590 km).

"9upiP
SK iP
Un eP
Ka eP
Albania-Yugoslavia
(tr = 1O t<rn).

Up iP 19 fO 4L.T c
sk iP 1g rr 22.3 C

Greece-Albania (fr = Z5 tcn).

Up iP 22 20 15.6
microns sec

P zt 0.1 0.6

10 Up iP 09 04 28"4il

11 01 40
IL 02 t4
LL 03 01.9

IB 12 57.A
rB 13 43.L
rB 31 tg
LB 12 rg

Up iP
ipP
isP
iS

P
pP
pP
q

M
M

M

Ki iP
i
lpP
iS
iPS
i

P

sk iP
I

ipP
Gb iP

ipP
iPP

Un iP
ipP
iS

Ka iP
ip?
isP

15 22 08.7
15 22 21.6
I' 22 5t
15 tr t5

nicrons sec
zt o.2 1,O
N 1.1 4
zt 1.1 1.5
NL.46
EL2L6
N 9.' I'
211l-7

7650 kn = 69o,
L5 21 27.2
L' 2L 28.2
r, 2L At.O
L5 29 54
15 to 2?
15 10 t7

microns sec
zt o.4 1.0

10

pP Zt O.4 L,)
S N T.' B

ME28].5
MNL4T'
MZ2114
D = 6950 lm = 5250.

Upe12
iSg 12

Ka iPg 12
iSg 12
it 12
D=1O0kn

Southern Baltic.
Origin tine = 12
Explosion?

57 45
57 52.1
,5 42.O
55 52.6
55 L4:1
= 0.9" .

55 24.

02 45.L
00 ,B
oo 51.4
oL L6.1
= I .0o.

15 22 OL.O
15 22 O2.5
15 22 l-7.6
15 22 2g.B
15 22 45.11' 25 r7.7
L5 21 4r.O C

L5 22 O0.B
L5 

'o 
21

L5 22 29.2
t5 22 41.7
L5 22 51.2

isg
ePg
isg
i-L

tt
1Z

tt
rt

D=11Okn
Southern Baltic.
Origin time = 1, 00 18.
îhe wave marked L in this
and., the precedj-ng case il
(Ka) has group veLocities
of 1.9-2.O kmr/sec, which
could be explained. by a
sedimentary layer on the
sea bottom.
Explosion?

cont.

Sea of Japan. h = 60 km
(UprKirSkrGb,UmrKa).
Magn. = 6.4 (Up,fi).

KIK iPn 15 5j rg.2íSn L6 56 O7.S
iSg 16 56 zj.T

_"9--Aa$+B-:-a-ipr
I iSe L6 58 o7.2-



Up = Uppsa1a, Ki = Kirunar

-5-

Skalstuga,nl Ob =
Karlskrona

Góteborg, Um = UmeàSk=
Ka=

Lg64
Dec.
cont.

10 Origin. tine
Explosion?

conbination
readings.

10 Up ip

= 16 54 l-9.

tained. by
with Tromsó

19 ,4 tz.O C

Up iP I1 17 A6,7
Crete (tr = 6O tn).
IIp iPKP 20 04 22.1

i 20 a4 tt.5
South of Tonga Islands
(fr = 9O tn).
Ki iP 00 40 40.7

ip? OA 40 47.2
Alaska. h = 25 tcn (fi).

Up iP OA 41 OO.t
Ki iP oo 42 oa.4

ipP OO 42 06,9
microns gec

P Zt O"2 1.0
Un iP OO 42 tO.L
Ka iP OO 4t 26.1
Alaska. h = 25 tna (r:-).

Up iP It 27 56.7
microns sec

P rat o.1 1.,
Ki iP Lt 27 15.I

microns sec
P Zt O.4 L;5

Gb eP It 28 L9
i 13 28 22.0

Um iP It 27 42.6
i(pp) Lj 2T 4e.T

Philippine Islands
(tr = 1O tn).
Magn. = 6.2 (Uprfi).

UV

macrons sec
M E 4,O2I
MN5.O24
M 24.1 22

Ki
microns sec

MEr.TLg
M N 2,5 18
M 7, 4.5 17

t964
Dec.

lt

10

LZ

L2

Lt

1e

Lt

11

11

11

11

Kurile fslands
(h = 20 kn).

Ki eP 21 4l I8
microns sec

M E I.7 t7
M- N 0.8 I5

Sk eP 25 41 55Um iP 2t 4t jI.7i 2t 4L 15.O
Sea of Japan (tr = 40 t<m).

up i(P) oj ,T 2r..2
i 05 57 Jg.8

Gb iPg LO 44 ì4.2
iSg lO 44 I5.T
D = 1, km = 0.120.'

Blast?

Un iP 14 L5 I4.4

up iP t6 J,4 57.2
microns sec

P Zt O.1 O.7
Ki iP t6 L4 2L,6

mi_crons sec
P Zt O.1 O.B

sk iP L6 14 55.'
Gb iP 16 15 IB.7
Uro iP L6 14 16.j

ipP 16 16 28.9
Ka iP 16 15 15.8
Sea of Japan.
h = 57O kItr (Un).
Magn. = 5.9 (uprKi).

Up iP 22 09 45..6

um i(re) 2t or 46..8
Taninbar Islands
(h = 50 kn).

Un iPICP 07 tB 45.9
New Britain (h = JO kn),

Um iP LI 32 41.9

Un eSS 02 55 t7

L4nlt
î
î

11

11

Lé.

South Atlantic Ocean
(tr = 1O tcn).
Magn.' = 6.2 (UprKi).'

up iP of 42 54.tKi i(p) 01 42 |,4.5
Sinkiang, China
(fr = 1O tn).L2

14



up = Uppsalar Ki = Kinrnar Sk
Ka

-6-

Skalstugan, Gb
Karlskrona

= Góteborgr Um = Umeà

rg64 t"\Dec' tY Pn
Sn

l_

i
i

05 27
05 2e
05 29

55.8
51.r
14. o

24.6
sec
o.5

52.2
o5.7 C

120 kn).

51.O

40.7

L7.5

46.7

t5 "2

1964
Dec.
cont.

L, Guatemala.
h = roo tn (r:.rskrcb).
The maxÍmum Rayleigh-
wave amplitudes occur
around J0 sec period.,
whereas the anplitud.es
around 20 sec and
shorter are quite
ins ignifi cant .

eSn
eS

14 Up iP 06 5t
microns

P zt 0.1
Ki iP 06 ,2
Um iP 06 51
Bonin Islands (it =

14 Ki iP 11 11

t5 Up iP
Gb eP

i
IIm iP
Ka eP

i
Turkey (h =

2L 07 58.2
2r 07 51
2L 07 57.5
21 0B 

'r.g2r 07 2'
2t 07 26,7

J0 km).

01 25.1
01 52.0
= 2.0o.

Kirghiz-Sinkiang
(tr = 1O t<n).

KT ]-Y
Mexico (n = 1O

UM ]-l]
Japan (h = 140

Up iP

Ki iP 05 rg
Molucca Passage
(fr = 5O tm).

up iP a5 59

Ki iP
Um iP
Svalbard. (h =

Ki iP
Um iP
Svalbard (h =

L5 Up iP 22 4, L1.6
ipP 22 45 21.6

mÍcrons sec
P 'zt 0.1 o.g

Ki iP 22 44 20"6
ipP 22 44 to.6Gb iP 22 45 27.8
ipP 22 45 ,7.1Un iP 22 44 47.O

Al-eutian fsland.s,
h = 40 kn (UprKircb).

Ki_ iP 04 aB o2.g
Mind.anao (h = 120 km).

Um iP A4 45 O7.4

um iP 07 4L 26.L C

02.4

56 44.9
57 4r.5
k*).

oL o2.9
02 0L.6
kn).

ml-crons sec
M E 1.O 29
M N 1.O 28
M Z 1.O 21
iP 12 2' 46.8
ipP L2 26 L2.6
eP 12 25 4IipP 12 25 O9.L
iP L2 25 4g.LipP 12 26 l-5.2

il

lq

L)

15

L5

L5

r5

th

01 52
kr).

04 04
kr).

04 5'

o7
oT
1o

OB

08
,a

16

Ki

IO

t6

I6 iPg
isg
D=22O

11
ll
kn

Up

2
Ki

SK
Northwest Ruqsia,
68.BoNr 28.49E.
origin time = 1, 0B OO.
Explosion?

67àoN, JIoE"
origin time = 05 27 OO.
Explosion?

KIR iPn 11 0B 47.9iSn I1 09 26.1
iSg It 09 tg.t

SKA eSg Lt 12 28
Upf I isn 11 70 4o.7

iSg 1l 11

cont.

Gb

L6 Up .; lp\ L4 L2 47.O
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Skalstugan, Gb
Karlskrona

= Gdteborgr Un = UneàUp = Uppsala, Kí = Kiruna, 
!_k
KA

L964
Dec.

L6

L7 sk e(P) 05 29 49
Um eP 05 29 LO

i 05 to L6.t
Kurile Islands
(tr = t5 t<n).
Magn. = 5.6 (UprKi).

ufP isn
ise

Sll4 eSn
*ffi

GOT ePs 09 55 14
isg

og 56 26.9
09 ,6 ,a.2
09 57 59

09 5' 49.t

iSe 09

14 12 o5.B
= 40 km).

L7 26 LA.2

t7 1L OO

LB 59 L2.7
rB 58 18.1
78 59 Jz.O
rB 58 51.2

Japan
kn).

19 18 41.2

22 1' 25.7
microns sec
zt o.1 0"6

2t 55 42.2
microns sec
E L.g 20
N 2.O 20
z 2.o 2I

2t 54 48.42t 55 L5.7
mícrons sec
E L.5 18
N O.g Lg
z 2.o 18

2t 55 24

16 Up iP 18 21 l_6.1
Philippine Islands
(h = zo tcm).

Up iP 19 40 10.7
i 19 40 40.8

Ki iP Lg 40 06.4
Um iP 19 40 Ll.T
Fornosa (rr = 60 km).

Up iP t9 50 L4.4

Ki i(p) 2L 58 27,4

Up iP 22 20 47.O

up i(p) or 5T N..g

Un iP 02 39 17.6

Un iP 02 44 15.4
Japan (f, = BO to*).

Up iP Ot 51 )1.2 c

Up iP 04 L5 IO.t D
microns sec

P Zt O.1 0.6
Ki iP 04 14 

'B.B 
D

sk iP 04 L5 07.1 D
Gb iP 04 t5 2B.t
Un iP 04 14 ,2.6
Bonin Islands (fr = 470 tn).
Up iP 05 29 11.6

i 05 29 5o.I
microns sec

M E f.4 Lg
M N 1.3 21
M Z 2.7 2L

Ki eP 05 2B 44
i 05 29 L5.2

microns sec
MEl..4 17
M N I,4 18
M Z 2"8 Lg

L964
Dec.
cont.

M.
KÍ-S iPg 09 54 4r.1

rt 16

tt 16

rr 16

r '1 7

ll l7

n 1'7rl

"17
lt '1 .7rl

LT Um iP
Mexico (h

n

It

17 Um iP

17 Um eP

LT IIp iP
Ki iP
Gb iP
IIm iP
South of
(rr = leO

L7 Up iP

L7 Up iP

r

17 Up iP

M

M

M

Ki iP
a

M
M

M

Sk eP

17

KtR iPn L7 14 4r.7i-Sn L7 15 2L,4
iSg LT 15 16.7

SKA ess 17 18 20
uù^É ise 17 17 05.7

68.7oiv, 29,LoE,.
0rigin time = LT It 47.
Explosion?

D = lto km = 1.0o.
Southern Baltic,
55.4oN.- l4.5oE.
Origin time = 09 54 20,
Underwater exnlosion?

cont,
cont.



up = Uppsalar Ki

L964
Dec. 17 Sk
cont.

Un

tt 18 Up

rt 18 Ka

il18Gb

-8-

= Kinrnar Sk = Skalstugane 0b =
Ka = Karlskrona

Otiteborg, IIm = Uneà

Aleutian fsland.s.
h = 60 tn (um).

rr 18 Ki eP O0
00

JO kn).

Ilm i? 20 25 L5 &

Urn iP 21 24 O5.4

Ki iP 02 05 t5,4
Rhodes Islancl
(tr = 50 tn).
Un iP 02 ,7 50.6

Un iP O, t7 A2.4 D

Un iP 05 L5 ,2.4

Up iPKP 07 01 08.1
sk iPKP 07 01 a2,g D
Un iPKP 07 OO 57.5i 07 oL 29.2
South of Kernadec Islands
(ir = eoo tn).
Ka iP 0B 40 OB.O

Um iP 12 tO 27.1 n

Um iP 1, 01 15.8

Un eP 14 rO 48
i 14 5t 08.6

Un iP OI jt 16.9 D

Up iP Ot 40 42.2
Ki iP 01 40 44,tsk iP of 4I ot.1
Gb iP 01 4L O2.O
Nepal (h = lO kn).

i(P) 05 41 1o"4
microns sec(p) zt o.1 1.5

,, L9

"19
"rg
lt lo

-f

,, 19

,, T9

t, rg

"rg

56.9 n 20

,, 20

epP 21 ,, 42iPcP 2, 5, 51.7iP 23 55 t5.6
ipP 25 55 1o.1iPcP 2t 55 48.2

r-964
Dec '

il

tl

18

l8

t9

41 2T
4' 05.6 CUm, iP

Iranr (h =

fr 18 Um iP

"IBUniP
Alaska (h

'' IB Ki iP
sk iP
Un iP
Japan (h =

"l8UniP
Japan (h

r' 18 Gb iPg

02 1t 47.1

02 19 tB.6
= t0 kn).

06 16 06.7
06 16 4g.L
06 16 24.1

]0 km).

07 01 1g.g
= 60 kn).

0B 01 51.'iSg 0B 01 52.9
D = 11 km = g.!2o.

31as t ?

" 18 Um iP A|ZO
Kurile Islands
(tr = 1O tn).

1B

1B

L2
L2

kn

1B

iP

eP

iPg
isg
D=11

Blas t ?

Gb iPg
isg
D=14

BIast?

Um eP
i

up i(p)
un i(p)

Up iP

lo t4 L7.1

10 lB 11

12 OO 5r.6
L2 OO 52.9

kn - 0.100.

19 4:..8
rg 41,5

= 0.110.

t1 14 2t
11 18 OO.2

L5 29 4o.4
15 29 I7.O

19 11 17 "O(Lower
h=JO

California;
Km/.

rlK e(rn) 04 12 jj
04 L1 29,'
04 rt 5o.g

04 L4 0g
04 L4 4L,1

Northwest Russiae
67.9oN, Jl.BqE.
Origin time = 04 11 50,
Explosion?

18

20 up



Sk=
Ka=

-9-

Skalstugan,
Karlskrona

Up = Uppsalal Ki = 1411*t",

Lg64
Dec.

Up iP 11
ipP T,

Ki iP t1
Un iP I5

ipP Lt
i?cP Lt

Japan.6=l0kn

0b = Gdteborg, Un = Uneà

L964
Dec.

Up iP LO Lt 22.7

Up 1PKP LL 44 57.7Fiji Isla.ncl.s (tr = 46O tcn),

sk iP 00
Gb iP 00
Peru-Brazil (fr

Gb iPKP 01
Ka iPKP 01
FÍji Islands (tr

Up iP 04 44 L9.B
iPP 04 46 OL
is 04 50 15

microns sec
P Zt O.1 0.7 ^D = 4600 16p = {1}".

Kí iP 04 44 5O.tiScS 04 54 55
microns sec

P Z't Or2 1.0
MEL4L6
MN1015
MZ2IL6

sk iP 04 44 51.L D
ipP 04 45 oL.5

Gb iP 04 44 10.6
ipP 04 44 19.8

Un iP 04 44 28.9
ipP 04 44 16,1
iPP 04 46 t2.4
is a4 50 52Ka iP 04 44 lO.7
ipP a4 44 I9.2
i 04 44 17.9
iPP 04 45 4g.Li 04 46 o5.7

Iran.6=d0kn
(strctrunrKa).
Magn. = 6,1 (Uprfi).

Up iP OB L2 29.6
ipP OB L2 ,6.6
i 0B 11 21.7

Ki iP oB t2 10.4 C

microns sec
P 'Zt 0.4 1.8

sk iP oB 12 11.9
ipP OB 12 40.1gb iP 08 L2 11.9
i 08 12 to.6

Um iP 0B nA 52.9 C

ipP 08 L, 00.5
is oe ?L 52

Ka iP AB L2 25.9
lpP 08 12 51.3

Mona Passage.
h = 110 kn (uprSkrUrnrKa).

2t Ki iP 2I
iPP 2T

Montana (fr = 1O

49 06.6
5L zt.t
kn).

,7 ro.7
,7 04.8

= 610 kn).

04 4g.g
04 52,4 D

= 660 kn).

22

22

22

20

20

20 4' LB.'
4t ,o.4
42 

'B.B 
C

42 56.2 C

4' O8.7
4' 18.9
(up,Un) .

2L

2L

2t

20 Up iP 2t 26 O7.9
Un iP 21 2, 4r.9
Japan (h = 80 kn).

Up iP 09 L7 5I.B C

microns sec
P Zt O.1 O.5

Up iP lI 24 1r.1 C

up i(P) 12 oo 50.5 c
i_ 12 OL 2O.4

microns sec(p) zt o.t o.,
L,ocal explosion?

Up iP 17 46 25.6
Ki iP L7 45 tt.4

microns sec
P Zt 0.1 1.0

cb iP 17 46 18.6
i 17 46 44.1

un iP L7 46 OL.L
Alaska (tr = 40 t<m).

Up iP 18 17 2I.1 C

Ki iP 18 40 19.4 C

microns sec
P Zt 0.1 1.0

Alaska (h = ltO t<n).

22
2L

tl 2L

KIR iPn 05 4t ro.2
iSn 05 44 01.1ise o, 44 2r.5
Ms(O e(ss) oj 4T 04

u+.1 E isn o, 44 5o.oisx o, 45 o5.g
o, 45 270

llorthwes
5Z.9oNr rz.:-oB.
origin tine = 05 42 OO.
Explosion?

ZL



Up= Uppsalar Ki = Kiruna, Sk
Ka

22 Up iPe 09 4L
iSe 09 4Lí og42

22: Up iPI(P IZ 16 24.9
cb iPKP 12 16 t4.gUm ePKP 12 L6 Lt pO',

i 12 16 Lg.' PL,'
i 12 L6 25.2 Ptl

Ka iPI{P 12 L6 36,a
South of Fiji fslands
(rr = 6oo kn).
Multiple PKPs notation
after Payo Subiza and.
Bàth (Geophys. J., B:
496-5t5, 1964) ind.icated tl

for Unn (to tfre right of
the tÍnes).

22 eb iPg t4 02 tO.6
iSg 14 02 jZ.5
D = 1T km = O.15o.

31ast?

22 Up i(p) . 20 52 48.6
mr_crons sec

(p) zt o.t 0.5um Í(p) zo jr 08., D

2t Up iP 19 59 tB.,
microns sec

P Zt O.1 r.3
M E L.g 17
M t'I 2.5 IB
M Z 2.7 17

Ki
microns sec

M E 1,I 18
M N 2,2 18
M26.6 18

Un i? t9 59 L9.2
Japan (fr = 1O i<n).
Magn. = 5.8 (Uprfi).

-10-

= Skalstugan, Gb

= Karlskrona

rg64
28.4 Dec.
42.6
11.o

= GóteborSr IID = Umeà

L964
Dec.

Gb iP
i

2' 2A 18 JO.g
20 38 4I.4

22 IIp iP 2L 07 OO.4
microns sec

M E 1.9 20
M N 5"2 22
MZ4.B22

Ki
microns sec

M E 4.O 18
M N L.9 LT
M Z 1.5 L7

Gb eP 2L 06 5j
í 21 07 00.7

Um ip 2I 06 j9,6
i 2L 06 59.'Ka iP 27 OT LL.9

Lower California
(h = t5 t<m).
Maga. = 6.O (UprKi).

Up iP Ol 16 08.6
ipP or 16 17.7Ki iP o1 16 L6.7
i oL 16 52.8sk iP oI t6 14.Li(sP) oL 17 27.4

eb iP oL 76 29.4
ipP OL t6 57.1is? OI tT l-4.9

Um iP OI L6 O5.2
isP 01 16 51.8Ka iP 01 t6 1r.O
i 0r 16 10.6ipP OI 16 4r.BisP OI 16 5T.BíPP Or 17 59.'

Hind.u Kush. h = 140 km
(Up rGb rUmrKa) .

Gb iP 01 50 56.9

un i(p) 09 49 z6.t

24 up i(P) re 5T ot"z c

24 Up 1PKP L9 04 IT.Z D
1PKKP rg L4 52.7Ki 1PKP Lg 04 O6.L
iPKIe Ig 15 1).L

Um iPI(P 19 04 LO.j
iPiflcP Ig 15 Ot.2

Ka iPKP 19 04 zj.6
New lrelana (h = pO kno).

iP 79 t7 54.2iP rg 17 ,5.O
nicrons gec

P zt 0.1_ 1.o

24

24tl

24

21 Up iP 09 28 O2,9
ipP 09 28 12,6

sk iP og 27 4g.gUn iP 09 ZT t7.Z C

Aleutian Island.s. il
h = {.0 tcn (up).

2, Up iP . L2 44 OO.2

P ;1"é:1" 3:; cont.

24 up
Ki



Up = Uppsalae Ki = Kirunar

-11-

Skalstugan, Gb = Góteborgr Un = Ume6.
Karlskrona

Sk=
Ka=

]-964
Dec.
cont

Ka iP A4 4l O2,9 C

i l_4 41 I1.B
ipP 14 4t tj.5

Kanchatks.,h=140kn
(Up rKi ,Sk,Gb rUmrKa) .
This interpretation i's
in agreement with USCGS,
but a phase
(unid.entified.) appearing
about 10 sec after P
(UprSkrKa) and bÍgger
than P could. call for
another i-nterpretation.

"24UpiP
Ki iP
Um iP
Japan (h =

"25UniP
JaPan (h =

"z5upiP
ipP

Ki iP

M
M

sk i(p)
].

Gb e (p)
Un iP
JaPan. h =

t' 26 Up iP
n26UpiP

Japan (h =

tt 26 Up iP
l_

+ -ÌlÀ

iS
isS

P
M
M
M
eP
ípP
isS

pP
M

eP
i
ipP
iP
inD+.Yr

i(se)
iP
isP
iS

27

27

?7

{^

20 06 29.7
20 O' 5g.B
20 06 0g.B

J0 kn).

L4 Ot 52.8
10O krn).

t7 11 08,6
17 L1 rr.,
17 12 11.5

microns gec
E 1.9 17
N 2.8 18

L7 11 Iz.L
17 I1 26.5
17 r1 1T
L7 t2 44,I

25 km (up).

04 1t 52.1

LT OB 22,2
10 kn).

L4 40 47.9
t4 40 57.2
L4 4L 2L,4
14 49 oB
L4 

'o 
rt

microns sec
zt o.1 0.6
E 1.O 29
N 1.7 2L
z 2.t 25

L4 19 56
L4 40 1O.L
14 48 15

microns sec
zt 0"8 1.8
E 2.7 L4

14 40 15
L4 40 4B.t
L4 4r 14
14 41 08.0
14 41 41.2
t4 42 Ot.L
14 40 2A"g c
L4 4L 06.6
L4 48 L7

24 Um iP
Sumatra (h

24 Un iP

19 57 5L.2
= 140 kn).

20 00 26,6

L964
Dec. 26
cont.

n 26-
27

Aleutian fslands
(h = 40 km).

Up iP
Ki eP
Un iP
Ka i?
Alaska (h

Up iP

IIp iP

Un iP

oo oo 14.2
2t ,9 42
00 o0 09.6
00 00 59.8

= {0 krn),

or 21 4B.t C

oL 50 56.5

a4 23 29.4

27

27

27

Ki

Up iP IO 2j 4B.T
Aleutian fslands
(h = ,o kn).

cb eP L6 oT ot

Up iP LT 56 06.j
isKS 18 06 1Lis rB 06 45

microns sec
P zt 0.1 L.1
SKS E O.B 5
SE0.64
s N L.5 7MEL.5L6
MN2.9 18
M Z 2.5 16
D = 97OO km = A7-|o.

SK

Gb

ufP ise 04 j6 ,4.L
.@KIR isn 04 jj ta.oiSg 04 53 55.I

SKA ese 04 55 0o
04 54 t6

Finland.-FSSR border
region, 66.6oN, 28.Z9E.
Origin time = 04 ,Z OO.
Explosion?

cont "

Um

cont.
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Uppsala, Ki = 611*ta, Sk = Skalstugane Gb =
Ka = Karlskrona

Góteborg, Um = Umeàup=

L964
Dec.
eont.

27 Ki iP 17 55 48.1i 17 
'6 

2r.7
is 18 06 07

mi-crons sec
P zt o.4 L.2
s E 2.I 7s N t.o B

M E I"5 L6
M N 1.8 L7
M z 1,2 14 ^D = 9150 km = 84".

Un iP 17 55 55.2isKS 18 06 1'
is 1B 06 20

Ka eP 17 j6 L9
Samar, Philippine Islands
(fr = 30 t<m).
Magn. = 6.2 (Uprfi).

sk iPKP L6 14 Lg.4
isKP L6 

'7 
O6.L

Gb iPKP 16 t4 14.9
i.pPKP L6 37 O2.z
isKP 16 17 Zt.t
isIffP L6 45 tr.oun I(PKP) 16 14 Ll.O
i 16 14 L4.7
iPKP t6 14 26.7
isKP 16 17 OO,6
ipPKS t6 40 Lz
isPKS 16 4t L5
isKKP L6 46 04
iss 16 54 U.Ka Í(PKP) L6 14 56.4iPKP 16 14 17.aipPIiP 16 16 58.6isKP t6 t7 22.4
i 16 17 

'9.4isPKP L6 58 0O.2
South of Fiji Islands
(tr = 6to tcn).
Magn. = 6.9 (Up).

Up iP LT LO |}"t
i 17 LO 55.9Ki iP 17 og 28.5 C

is rT 11 2t
microns sec

P N 2.5 6
P Z L.g 4
P Zt 0.5 1.0
s E 1.6 6
SNT.6 IO
D = 22OO kn = 2Oo.

sk iP 17 rO 18.6 C

i 17 LO 25.2
Gb iP 17 t\ og.g

i 17 LI I7.O
Um íP 17 10 10.2
Arctic Ocean (h = lO kn).
Magn. = 6.2 (Xi).
The P-phases exhit'it the
characteristic features
for the Atlantic Ridge
and Arctic shocks c

multiple P-phases and
relativelÍ lrong periods.

Un iP 79 49 jz.9

Up iP o0 01 42.I
Aleutian Islands
(tr = 1O tn).

L964
Dec. 28
cont.

1B
1B

27 Ka iP
!

00 oB.J
oo 24.2

oB 45"62B otUm

Up28 i(rxr) 16 t4 24.4
iPre 16 14 25.L
isKP 16 17 l'2.g
iPP 16 t7 t7.oiPKS 16 tB og
isKr{P L6 4' 42,5

microns sec
PKP Zt O,1 O.5
sKP Zt 0.1 O.7
PP N O.7 tPP Z L,7 1PP Zt O.g 1 .5
PKS N I,2 4M E 2.2 2t
M N 2,O 20Ìl z t"o 21
(9 = J5650 kn = r+r1i(rrr) ú t4 oj.4
iPKP 15 14 L7.5
ipPKP 16 16 4t.TisKP 16 16 

'o.Lir 16 41 06
isKKP 16 45 50

microns sec
PKP Z)t Q.5 1 .0
sKP Z 5.6 7
sKP Zt O.5 L.5
ME1.OL6
M N 1.9 11
M22"6l-2

2B

Ki

2B

29

km
7A

(l = t4eoo
e(nrc) ú = Ltlo).

útr
ccnt.

Upcont.
SK 29 iP oo 55 2r.2 c



t

Up = UBpsala, Ki = Kírunar SK
Ka

-L1-

= Skalstugan, Gb = Góteborgr Um = Umeà
= Karlskrona

Lg64
,5 47.1 Dec. 10 Up iS
54 59 "r cont.

1964
Dec.
eont,

29 Up iPcP 00
sk iP 00
Aleutian Islands
(fr = 4O tn).

29 IIp iP 01
iPcP 0I

Ki iP 01
Aleutian Islands
(tr = 40 kro)"

t' 29 Una iP
Alaska (h =

"29upiP
Ki iP
Gb iP
IIm iP

02 15 42.1
J0 kro) "

15 48 17 .1
nicrons sec
zt o.g 0.6

L5 1e L7.7
nicrons sec
zt o,7 1 .o

L5 tB 4B,Lr, tg LI.4
L5 tB 12.2
15 19 oB.7
L' tg og.7
15 19 I4.L

L6 55 02

21 49 zt.O
2t 5L 52.8
21 52 01tg
Islands

21
23

oo.2
48.2
07.6

South of Japan
(h = 260 km).
Mag:t. = 6.5 (Up rfi ) .

5L 09.O
5L 35.J
50 I5"4 C

Ki

SK

Gb
Um

Ka

P
iP

E
iP
iP
iP
iP
í
i

iPcP 06
Aleutian Isl-ands
(tr = zo km).

Up iP 06 50 OT.7
microns sec

P zt o.2 1"o
Ki iP 06 49 I5.O

nicrons sec
P zt o.1 1"0

sk iP 06 49 46,2Gb iP 06 50 21.7
um iP 06 49 4L.t

iPcP 06 50 I5.o
Aleutian Islands
(fr = 1O tm).
Magn. = 5.9 (Up,ri).

29 Up iP LO 20 17,2
Aleutian fslands
(n - eo tm).

29 Um iP Il 01 26.6 c
i 1J 01 11,8

Sea of Japan (tt = t5 tr).

46 04,8
45 LL^1
46 2o,4 D tr

45 tB "r
46 L2.5 rr

origin time = 21 OO 52.

conbination with Tromsó
read.ings.

Up iiP QI jB 15.5
microns sec

P ztt 0.f 0.6
Kí iP oL 58 05,4
sk iP OI 58 12,1Um iP 0t 5s 17,r
Ka iP 01 58 50?6
Bonin Islands
(rr = 41O tm).

Up iP 16 2, r4,o
i 16 Z' 2t.5
iPcP 16 26 5O.z
i(sPcP) L6 27 1O.4iScP 16 jO 20.2

microns sec
P 7)t O,1 0.5

o5
06
o6
o6

skto

1o

eP

29

Up iPKP
Ki iSKP
ùn iSKP
South of Fiji
(fr = 550 tcn).

iPn
iSn
D=800

u
D

02
o2
01

óz
o4

z

21
25
kn

sk 4L.2
05.0

oO

5L

D
î\
))t0

7o

rt Up iP oO t9 2t.6 C

Up iP 06 14 4t.j
Up iP OT 02 Tg,j

microns sec
P zt 0"1 0"5

10

2n

up i(p) t"L L6 58 "2

Lj 3e 5'.7 D

It

ll

cont 
"

KIR iPn
ÍSn
].
D=47O

)O Up iP

cont r

3I

Ki iP 16 24 22.1 c



-L4-

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

Gb = Góteborg, Un = Urnet

1964
Dec. 1I
cont.

sk iP L6 21 5t.LiPcP L6 27 OL.O
cb iP 16 21 06,1

ipP 16 23 tB.OUn iP 16 21 47.1i 16 2j 4B.tisP 16 24 17.1iPcP L6 26 
'9.5Ka iP 15 22 4L.2ipP L6 21 OB.5

iPP 16 21 28.5
is 16 26 29.4

Crete.h=150km
(gu run ,Ka) .

1l Up iP 18 00 55"8

Markus 3àth
September 16 1965


